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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o Gmosioruy Ha ypOBHE CpeaHEro ooImero oopasoBanus pazpaboraHa
Ha ocHoBe ®DenepanbHoro 3akoHa or 29.12.2012 Neo 273-®3 «O06 oOpazoBaHuu
B Poccuiickoii ®enepanun»y, ®I'OC COO, Konuenuuu mnpenoaaBaHus y4eOHOTO
npeamera «buosorus» ¥ OCHOBHBIX MOJIOKEHUH (enepanbHON pabouel MporpaMMbl
BOCITUTAHUSI.

YueOusiit npeamet «buonorus» yrayonéunoro ypoBus uzyuenus (10—11 kmacchr)
ABJIIETCSI OJHUM W3 KOMIIOHEHTOB TpeaMeTHON obnactu «EcTecTBeHHO-Hay4YHBIC
npeametb». CornacHo nonoxeHusM ®I'OC COO npoduiibHble yuyeOHBIE MPEAMETHI,
H3ydaeMble Ha yIIIyOJIEHHOM YPOBHE, SBIISIOTCS crioco0oM auddepeHiuanui o0ydeHus
Ha YpOBHE CpeIHEro o01iero o0pa3oBaHus U MPU3BaHbI 00ECIICUUTh MPEEMCTBEHHOCTD
MEKTy OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPEIHUM MPOPECCUOHATBHBIM U BBICIIIMM
oOpa3zoBaHueM. B TO ke Bpemsi KaxIblii U3 ATUX Y4YEOHBIX MPEAMETOB JOJDKEH OBITh
OpPUECHTHUPOBAaH Ha TMPUOPUTETHOE pelIeHHEe O00pa30BaTEIbHBIX, BOCIUTATEIBHBIX
W Pa3BUBAIOIIMX 3a/lad, CBSI3aHHBIX C MpoQopUEHTalMeld OO0ydYalolmuxcsi U
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOM 00JacTH Hay4HOro 3HAHMS, CBSI3aHHOTO
c OuoJsioruei, METUIMHON, SIKOJIOTUEH, IICUXOJIOTHEN, CHIOPTOM WJIM BOSHHBIM JIETIOM.

[Iporpamma 1o Ouosornu Ja€T MPECTaBICHUE O IEIM U 3aJladax H3y4YeHUs
y4yebHoro npeamera «buonorusy Ha yriayOoJIEHHOM YPOBHE, ONpEeiseT 00sS3aTeibHOE
(MHBapHaHTHOE) TPEIMETHOE COJACp)KaHWEe, €r0 CTPYKTypUpPOBaHUE IO paszjieliaM |
TeMaM, pacHpeiesieHue IO KiaccaM, PEKOMEHAYET IMOCIIEI0BATEIIbHOCTh W3YUYCHHUS
y4eOHOro Marepuajia ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKMY4YeOHOTO  MpoIlecca, BO3PACTHBIX  OCOOCHHOCTEN  oOydarommxca. B
nporpaMMme 1O OHOJIOTUM pEaU30BaH MPUHIUI TPEEMCTBEHHOCTH C HW3YUYCHHEM
OMOJIOTMM Ha YpPOBHE OCHOBHOTO 0Omiero oOpa3oBaHusi, Ojarojmaps 4emy
MPOCMATPUBAETCS HAMPABJICHHOCTh Ha TMOCJIEAYIONMIEe pa3BUTHE OMOJOTUUECKHUX
3HaHUW, OPUECHTUPOBAHHBIX HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBITIICHUS, TIPEJICTABIICHUH O 3JI0POBOM 00pa3e >KU3HU, HAa BOCIIUTAHUE
OEpEeXKHOTO OTHOIICHUS K OKpYKalolllew mpupoiHoi cpene. B mporpamme 1o 6uosioruu
TaKKe TIOKa3aHbl BO3MOXKHOCTH YyueOHOro mnpeamera «buosorus» B peanuzanuu
tpeboBannii PI'OC COO K T™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MpPeAMETHBIM pe3yJibTaTtaM 00ydeHHs U B (JOPMHUPOBAHUM OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATEIILHON  JIEATETLHOCTH  OOYyYalOIUXCS 1O  OCBOGHUIO  COJEpKaHUS
OMOJIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHusI.

@enepanbHas pabouas mnporpamMma Mo yuyeOHomMy mpenmery «buomorus»
(yrinyOnéHHbplii ypoBeHb) (mpeameTHas o0jacTh «ECTeCTBEHHO-HAy4YHbBIE MPEIMEThD)
(mamee COOTBETCTBEHHO — TMporpaMma TIO0 OHWOJIOTHH, OWOJIOTHS) BKIIOYAET
NOSICHUTENBHYIO 3aIIUCKY, COJIEp)KaHUE 00yUYEHUsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
POrpamMMBbl 1O OHOJIOTHUH.

IlosicHuTenpbHas 3amucKa 0TpaxacT O6IHI/IC oejm Mu 3aaavdv U3ydCHUs 6I/IOJ'IOFI/II/I,
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XapaKTEPUCTUKY TICUXOJOTHUYECKUX TMPEANOCHIIOK K €€ HM3yYeHHUIO O0YyJaroluuMUCH,
MECTO B CTPYKType yd4eOHOro IUilaHa, a TakKe TMOIXOAbl K OTOOpY CONepKaHus,
K OMNpEACICHUIO ITUTAHUPYEMBIX pe3yJbTaTOB W K CTPYKTYpE TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENbHbIC JIMHUU, KOTOPBIC
npeiaraloTes s 00s3aTeIbHOTO M3YUYCHHS B Ka)KJIOM KJIacce Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHusl.

[Imaaupyemple pe3ysbTaThl OCBOCHHUS MPOTPaMMbl MO OWOJIOTUM BKIIOYAIOT
JUYHOCTHBIE, METaIlpPEAMETHBIC PE3yJIbTaThl 3a BECh IMEPUOJ OOyYECHHs Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaKXKe MPEAMETHbBIE JOCTHXKEHUSI 00yUaroIIerocs 3a
KQK/JIbI 101 00yUYeHusl.

[Iporpamma 1mo OMOJOTUM HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUs COCTaBJI€HA
Ha OCHOBE TpeOOBaHMN K pe3yJbTaTaM OCBOEHHMsSI OCHOBHOM 00pa3oBaTeIbHOU
porpaMMbl  OCHOBHOTO o0ImIero obpazoBanus, npenctaBieHHbix B GI'OC OO0, u
denepanbHON pabouell MporpaMMbl BOCIIUTAHUS a TAaKXKe:.

— ®enepanbHoro 3akoHa ot 29 nekabpst 2012 r. Ne 273-03 «O6 obpa3oBaHuUU B
Poccuiickoit @enepanmnmny;

— @enepadbHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO
obmrero o6pazoBanus (yTB. nmpukazoM MunnpocpemieHus Poccun ot 31 mas 2021 r. Ne
287) (nanee — ®I'OC O0O0);

— @eepabHOTO TOCYAAPCTBEHHOTO 00pPa30BAaTENBHOTO CTaHAApPTa CPEIHETO
ob1iero odpazoBanus (yTB. mpukazoM MunoopHayku Poccun ot 17 mast 2012 r. Ne 413)
(manee — ®I'OC COO);

— npuka3za Munnpocsemenus: Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHeceHHH
U3MEHEHUI B (efepalabHbIii TOCYAapCTBEHHBIA 00pa30BaTEIbHBIA CTAHIAPT CPETHETO
obmrero o6pazoBaHmsi, YTBEPKAEHHBIH MpUKa3oM MuHUCTEpCTBA 00pa30BaHUs U HAYKH
Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413»);

— denepanbHOl 00pa3oBaTEIBLHON MPOTPaMMbl OCHOBHOT'O 0O0IIEro 0O0pa3oBaHMs
(ytB. mpukazoMm Munnpocsemenuss Poccun ot 18 mas 2023 r. Ne 370) (manee — DOII
000);

— DenepasibHON 00pa30BaTEIBLHOM TPOTPAMMBI CPEIHEr0 OOIIEro oOpa3oBaHUs
(ytB. mpukazom Munnpocenienus Poccun ot 18 mas 2023 r. Ne 371) (manee — ®OII
COO0);

— denepanbHOll paboyelt MporpaMmMbl OCHOBHOTO 0O0IIero 00pa3oBaHUsl y4eOHOTO
npenmeta «buonorus» (6a3oBbiit 1 yrinyonéuusiii yposan) (nanee — @PIT O00);



— @enepanbHOl pabouell MPOrpaMMbl CpeaHEro oOmiero oOpa3zoBaHUS yueOHOTO
npeamerta «buonorus» (0a30Bblid 1 yrayOnénHelil ypoBHn) (nainee — @PII COO);

— npuka3za Munnpocseuienuss Poccun ot 21 deBpans 2024 r. Ne 119 «O BHecenuun
u3MeHeHuil B mpuioxkeHus Ne 1 m Ne 2 x mpukazy MuHucTEepcTBa MPOCBEIICHUS
Poccuiickoit ®enepanun ot 21 centsOps 2022 1. Ne 858 «OO0 yTBepkACHUU
dbenepaibHOTO MepeyHsi YYEOHUKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO TPU peau3aiiu
UMEIOIINX TOCYAApCTBEHHYIO aKKpeIUTAIMI0 00pa30oBaTENbHBIX MPOTpaMM HadaabHOTO
o0mIero, OCHOBHOTO O0OIEro, cpeaHero oOmero o0pa3oBaHUsS OpPTraHU3ALMSIMH,
OCYLIECTBISIOIIMMHA 00pa30BaTENIbHYI0 JEATEIbHOCTh M YCTAHOBJIEHHUS MPEEIbHOIO
CpOKa MCHOJb30BAHMS UCKIIOUYEHHBIX YUEOHUKOBY;

- YueOHoro miana ocHoBHoro oomero oo6pazoBanus ['OCYIAPCTBEHHOI'O
BIODKETHOI'O  OBLIEOBPA3OBATEJIbBHOI'O VUYPEXJIEHUA «CPEIHAA
IIIKOJIA «HEBCKAS» T'OPOJICKOI'O OKPYI'A MAPHUYIIOJb» JOHELKOM
HAPOJTHOM PECITYBJIMKM Ha 2024- 2025 y4eGHsbIi roj1 (B COOTBETCTBUH C IPHKA30M
MununcrepctBa mnpocsemenus PO ot 31.05.2021 Ne 287 «OO6 yTBep)IE€HUU
dbenepaabHOro TroCyJIapCTBEHHOTO CTaHJapTa OCHOBHOTO OOIIEro oOpa3oBaHUs, Ha
OCHOBaHMM  (enepaibHOM  00pa3oBaTENbHOM  NPOrpaMMbl  OCHOBHOTO  OOIIEro
00pa3oBaHusi, yTBEPKAEHHON npukazoM MunuctepctBa npocpenieHus PO ot 16.11.2022

Ne 993);

- YuebGHoro mmaHa cpenHoro oobmero ooOpaszoanus ['OCYJAPCTBEHHOI'O
BIODKETHOI'O  OBLIEOBPA3OBATEJIbBHOI'O VUYPEXJIEHUA «CPEIHAA
IIIKOJIA «HEBCKAS» TOPOJICKOI'O OKPYI'A MAPHUYIIOJb» JOHELIKOM
HAPOJTHOM PECITYBJIMKM Ha 2024- 2025 y4eGHbIi roj1 (B COOTBETCTBUH C IPHKA30M
MunuctepctBa npocpenieHus P® ot 18.05.2023 «O06 yrtBepxkaeHuu (eaepanibHOro
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHAapTa CPEIHETO OOIIEero 00pa30BaHuUs»);

- VYcraBa I'OCYIAPCTBEHHOI'O BIOJ/PKETHOI'O
OBIIEOBPA3OBATEJIbBHOI'O YUPEXIEHUA «CPEAHAA IIKOJIA «HEBCKA S
T'OPOJICKOTO  OKPYI'A  MAPHUVYIIOJb»  JOHELIKOM  HAPOJHOU
PECITYBJIMKU (HoBast penakimusi), yTB. [Ipukazom MuHucTepcTBa 00pa3oBaHus U HAYKH
Houenkoit Hapoanoit Peciy6muku ot 21 uronst 2024 r. Ne 432.

[IporpamMmMa mo Ouosiornu HampaBieHa Ha (POPMHUPOBAHHME €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYYarOIIMXCS M OpraHU3allfi0 U3y4YeHUs OMOJIOTUM Ha AESTEIbHOCTHOMN
ocHOBe. B mporpamme 1mo OMOJOTUM YUYUTHIBAIOTCS BO3ZMOXHOCTH Y4E€OHOTO MpeIMeTa B
peanuzauuu TpedoBanunii GI'OC OO0 k maaHupyeMbIM JUYHOCTHBIM U METANPeIMETHBIM
pe3ynbTrataM OO0y4eHHMs, a TaKXkKe peaju3alus MEXKIPEIMETHBIX CBS3€H €CTECTBEHHO-
HAy4YHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00I11€r0 00pa3oBaHusl.

B nporpamme no Onosioruu onpenesnstoTcss OCHOBHBIE 1IEJIM U3yUeHUsl OMOJIOTHN Ha
YPOBHE OCHOBHOIO 00IIero o00pa3oBaHus, IUIAHUPYEMBIE pE3yJbTaThl OCBOCHMS
IpOrpamMmsbl 1O OMOJIOTMM: JIMYHOCTHBIE, METaNpEAMETHbIE, NpeaMeTHble. [IpenmeTHbie
IUTAHUPYEMBbIE Pe3yNbTaThl JaHbI IS KaKJOTO roJ1a N3y4eHus: OMOJIOTHH.
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VYueOusiii mpenmer «buonorus» Ha ypoBHE cpenHero oOmero ooOpa3oBaHUs
3aBepIilaeT OMOJIOrMYecKoe 00pa3oBaHUE B IIKOJE M OPUEHTUPOBAH Ha PACIIUPEHUE U
yrayOieHne 3HaHUM OO0ydYarommxcsi O >KMBOM MPHUPOJAE, OCHOBAX MOJEKYJISIPHOU U
KJIETOYHOW OHMOJOTUH, SMOPHUONOTHM U OHMOJOTHUH Pa3BUTHS, TC€HETHKH, CEJCKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U HKOJIOTHHU.

Nzydyenne yueOHoro mpeamera «buomorus» Ha yriyOJeHHOM ypOBHE
OPUEHTHUPOBAHO Ha TMOJATOTOBKY OOyYaromMxcsi K MOCIEAYIOMIEMY TOJIy4YEHHUIO
OMOJIOTUYECKOT0 00pa30BaHus B By3aX M OpraHU3alUIX CPETHETo MpodhecCUuOHAIBHOIO
oOpazoBanusi. OCHOBY €ro COAEpX aHHsI COCTABIAET CHUCTeMa OMOJOTUYECKUX 3HAHUM,
MOJIYYCHHBIX TPU H3YYECHUU OOYYaIOIIUMHUCA COOTBETCTBYIOIIUX CHUCTEMATUYECKUX
paszesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus, B 10—11 kiaccax 3tu
3HAHMS MOJY4YaloT pa3BuTHE. Tak, pacuupeHsl U yriayOjaeHbl OMOJIOTMYECKUE 3HAHUS
O pacTeHUusX, JKHUBOTHBIX, TpuOax, OaKTepusx, OpraHU3Me 4YeJOBEeKa, OOIIUX
3aKOHOMEPHOCTSIX JKHU3HU, JOMOJHUTEIHHO BKJIIOYEHBI OHOJOTHYECKHE CBEACHUS
MPUKIIATHOTO U MOMCKOBOT'O XapaKTepa, KOTOPbIE MOKHO UCIOJIb30BaTh KaK OPUEHTUPBI
JUTS TIOCTIEAYIo1Iero Beibopa npodeccun. Bo3aMoxHa Takyke HHTErpalvs OMOIOTHYEeCKUX
3HAHWH C COOTBETCTBYIOIIIMMH 3HAHUSAMHU, TTOTYYCHHBIMH 00YJAFOIITMUCS IPH U3yUECHUN
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHKH.

CtpykTypa TIporpaMMbl 10 OWOJOTHH OTpakaeT CHCTEMHO-YPOBHEBBIA U
HBOJIFOIMOHHBINA TOAXO/BI K M3ydeHuto Ouosiornu. CoriacHO UM, U3y4aroTCsl CBOMCTBA
¥ 3aKOHOMEPHOCTH, XapaKTEepHBIC JIJIS KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3AIlHH,
IBOJIIOLINY OPTaHIMYECKOTO MUpa Ha 3eMJie, COXpaHeHHsI OMOJIOTUYECKOTO Pa3HOO0pa3us
riaHeTsl. Tak, B 10 Ki1acce n3y4yaroTcsi OCHOBBI MOJICKYJIIPHOUM M KJIETOUHON OMOJIOTHH,
OMOPHOJIOTUH W OHOJIOTMHM pPa3BUTHSA, TEHETUKH M CEJICKIMH, OMOTEXHOJIOTHH W
CUHTETHUYECKON OMOJIOTHH, aKTyaJU3UPYIOTCS 3HAHUS OOydYarolmuxcsi 1mo OOTaHUKe,
300JI0THH, aHATOMUH, (U3HOJIOTUH YeroBeka. B 11 kiacce n3ydaroTcst 3BOJIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U y4eHHUE 0 Ouocdepe.

VYuebnsiii npeamet «buonorusy npu3BaHa 00€CIEUUTh OCBOCHHE 00YUaIONUMUCS
OMOJIOTUYECKUX TEOPHH W 3aKOHOB, WJICH, MPUHIIAIIOB M TPABHII, JIGKAITUX B OCHOBE



COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa, 3HAaHUH O CTPOCHUH,
MHOTO00pa3u ¥ OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, TMOMyJSIIUN, OHUOIEHO3a,
HKOCUCTEMBI, O BBIIAIONIMXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOJIOTUM, TPUKIAJAHBIX AacCleKTaX OuoJorMuyeckux 3HaHuil. [ns pa3Butus u
noJJIep KaHusl HHTepeca 00yJaromuxcsi K OMOJI0THU Hapsiy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI TIO OUOJIOTUHU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W Pa3BUTHUS TOM UM UHOM 00yiacTu OMOJIOTHUH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekHBIX VYYEHBIX B pEIICHUE BAKHEUIINX
OMOJIOTUYECKUX U DKOJIOTMUECKHUX MPOOIIEM.

Llens um3ydenus yueOHoro mnpenmera «buonorus» Ha yriryOn€HHOM YPOBHE —
OBJIaZICHHE OOYYarOIIUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAJIBHOM OpraHU3aluu
KUBBIX CHCTEM pa3HOTO paHra U NpUOOpPETEeHHE YMEHMH HCMOJIb30BaTh ITH 3HAHUSA
B (opMHpOBaHMM HHTEpeca K OIpeneaéHHOM o0nactu  npodeccruoHaIbHOMI
NESATEIIbHOCTH, CBSI3aHHOM C OWOJOTHel, WM K BBIOOPY Y4YeOHOTO 3aBelCHUS
JUISL IPOJIOJIKEHHSI OMOJIOTUYECKOT0 00pa30BaHuUs.

JlocTrkeHue 1enu u3ydyeHus: yueoHoro npeamera «buosorus» Ha yriryOaéHHOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE O0OyYarolMMHCS CHUCTEMbl OHOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUAX, KOHLEMUHUAX, THIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX M
npaBuiax, COCTaBIIAIONIMX COBPEMEHHYI) €CTECTBEHHO-HAyUYHYI0 KAPTUHY MHpA;
O CTpPOCHUH, MHOT0OOpa3suu U OCOOCHHOCTSX OMOJIOTHYECKHX CHUCTEeM (KJeTKa,
OpraHu3M, MOMyJIsLUsA, BUJl, OMOreoleH03, Ouocdepa); O BBIAAOIIMUXCA OTKPBITUIX U
COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHWE OOy4YaromMXcs € METOJAAMM TO3HAHUS JKUBOW TMPUPOJBIL:
UCCJIEI0OBATEIbCKUMU METOAaMH OMOJIOTMYECKUX HAayK (MOJIEKYJISIPHOW M KJIETOYHOMN
OMOJIOTHH, YMOPHUOJIOTHHN U OMOJIOTHU PA3BUTHS, TCHETUKU U CEJICKIIUK, OUOTEXHOJIOTUU
Y CUHTETHYECKOUN OMOJIOTHH, NTAaJIEOHTOJIOTUH, IKOJIOTHH ); METOJAMHU CAMOCTOATEILHOTO
MPOBEICHUS] OMOJIOTUUECKUX UCCEA0BAaHUN B JaOOpaTOpUM U B TIpUpoie (HaOI0IeHHe,
U3MEpPEHUE, IKCIIEPUMEHT, MO/ICJIMPOBAHUE);

OBJIAJICHHE  OOyYalolUMHUCA  YMEHUSMH: CaMOCTOSITEIbHO ~ HaXOAMTh,
aHAIM3UPOBaTh MW HCIOJIB30BAaTh OMOJIOTMYECKYI0 HWH(OpMaIuio; TO0Jb30BaThCs
OMOJIOTMYECKOM TEPMUHOJIOTME W CHMBOJIMKOW; YCTAaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COLMATIBHO-DPKOHOMHUYECKUMHU U HKOJIOTHYECKUMHU MpoOieMaMu
YeJIOBEUECTBA; OLEHUBATH MOCIEACTBUS CBOEH JEATEIBHOCTH IO OTHOLIEHUIO
K OKpY>Karolle NpupoaHOi cpesie, COOCTBEHHOMY 370POBBIO U 3[I0POBbIO OKPYKAIOLIUX
Jaojed; OOOCHOBBIBATH W CcOOMIOAaTh Mephl  MPOQPHIAKTUKA  MHGEKIIMOHHBIX
3a0oieBaHUM, TMpaBuja T[OBEJEHUs B TMpUpoJe U olecreyeHusi Oe30MacHOCTH
COOCTBEHHOW KHU3HENEATEIbHOCTH B YPE3BbIYAHHBIX CUTyalUsiX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu3oBaTh COBPEMEHHBIE HAy4YHbIE OTKPBITHS
B 001aCTH OMOJIOTHH;

pa3BuUTHE Yy OOYYarOHIMXCsl WHTEJUIEKTYaJIbHBIX WU TBOPUYECKHX CIOCOOHOCTEH
B IpOLIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M  COBPEMEHHBIMH
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UCCIIEJOBAaHUSIMM B OMOJIOTMM, pEIIAeMbIMH €10 po0ieMaMy, METOJ0JIOTUEH
OMOJIOTMYECKOTO HCCIIEIOBAaHUS, IPOBEACHUSI JKCIEPUMEHTAIbHBIX HCCIEA0BAHUM,
pemieHrss OMOJIOTMYECKUX 3a/ay, MOJEIUPOBAHUS OUOJIOTUYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIHMTAHUE y 00y4alOIMXCsl IEHHOCTHOI'O OTHOILIEHUS K YKUBOU MIPUPOJIE B LIEIIOM
U K OTACHbHBIM €€ O0O0beKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTUUYECKOM,
TEeHETUYECKOM I'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEAEHUS B NPUPOLIE; MUHTErPaLun
€CTECTBEHHO-HAYUYHbIX 3HAHU;

npuodpeTeHne 00y4aroIuMuUCs KOMIIETEHTHOCTH B palroHaIbHOM
IPUPOJIONIOIB30BaHUM (COOMIOICHHE MpaBUJ MOBEAEHUS B MPHUPOJAE, OXpaHbl BUIOB,
’KOCUCTEM, OMOCc(epbl), COXPaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3J0POBbS OKPYKAIOIINUX
monen (cobmoaeHuss mep npoduiakTUKU 3a00JeBaHUM, oOecrieueHue Oe30MacHOCTH
KU3HEICIATEIIbHOCTY B YpPE3BBIUAHHBIX CHUTyalUsIX MPUPOJHOTO M TEXHOTEHHOIO
XapakTepa) Ha OCHOBE HCIOJb30BAaHUS OHOJOTMYECKUX 3HAHUW HW  YMEHHH
B IIOBCE/IHEBHOM JKU3HU;

CO3JaHUE YCIOBUHM i1 OCO3HAHHOI'O BbIOOpa OOYyYarOUIMMUCS WHIWBUYaIbHON
oOpa3oBaTebHOM TPAEKTOPHH, CHOCOOCTBYIOLLEH MOCIIEAYOILEMY
npo(heCCHOHATILHOMY CAaMOOINPECIICHNI0, B COOTBETCTBUM C HWHAMBHUAYaJIbHBIMU
UHTEpecaMu U MOTPEeOHOCTAMHU PETHOHA.

OO611ee 9nCiI0 4acoB, PeKOMEHI0BAHHBIX JUIsl U3yUEHUS OMOJIOTUH Ha YTTyOJIeHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 ygaca (3 gaca B Hegemro), B 11 kitacce — 102 yaca
(3 gaca B HezemO).

Ot16op opraHu3alOHHBIX (OPM, METOJAOB M CPEJICTB OOyYEeHHS OHOJIOTHH
OCYIIECTBIISIETCS C Yy4ETOM CHenu(pUKH €ero CoOJepKaHus U HalpaBICHHOCTH
Ha TMpPOJOJDKEHHE OHOJIOTMYECKOro 00pa3oBaHUsl B  OpraHM3alMsIX CpPEAHEro
po(eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM MMpPU OOyYE€HHHM OHMOJOTMM Ha YIIyOJEHHOM YpOBHE
SBJISIETCSL TIPOBEJEHUE J1a0OpaTOPHBIX U TMpakTUdeckux pador. Takxke ydactue
oOydaromuxcss B BBIMOJIHCHUN TPOCKTHBIX U Y4EOHO-UCCIIEIOBATEIbCKUX paboT,
TEMaTHKa KOTOPBIX OMpEIENseTcs Y4YUTElIeM Ha OCHOBE HMMEIOIIMXCS MaTepuaIbHO-
TEXHUYECKUX PECYpPCOB U MECTHBIX MPUPOJHBIX YCIOBUN



COJIEP)KAHUE OBYYEHUS'

10 KJIACC

Tema 1. bBuoJsiorusi kKak Hayka

CoBpemenHass OuOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas wucTtopus pa3BUTHS
ouosioruu. buonornyeckre Hayku M U3ydaemble UMM IpoOsieMbl. DyHIaMEHTaIbHEIE,
MIPUKJIAJIHBIC 1 TIOMCKOBBIC HAYUHbBIC UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue Owuojorun B (HOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
kaptuabl wmupa. IIpodeccuu, cBsizaHHbie ¢ Ouosjoruei. 3HaYeHUEe OUOJIOTUU
B MPAaKTUYECKOM JICATEILHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM XO3SHCTBE,
MIPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHcTpanmun

IToptpets: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. JlapsuH,
Y. Tapsenr, I'. Mennens, B.M. Bepnanckui, W.II. IlaBnoB, M.M. MeuHukoB,
H.N. BaBunos, H.B. Tumodeer-Pecosckuit, [[x. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmuubl u cxeMbl: «CBsi3b OHOJOTMM C JpPYrMMU Haykamu», «CHcrema
OMOJIOTUYECKHUX HAYK.

Tema 2. ’KuBble cucTeMbI U X U3yYeHH e

KuBbie cuctembl Kak mpeameT u3ydeHus: Ouosnoruud. CBOWCTBA KUBBIX CHUCTEM:
€IUHCTBO XMMHYECKOIO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTh U
YIOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3alMsl, CAMOBOCIIPOU3BEACHUE,
pa3IpaKNMOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aldy >KUBBIX CHUCTEM: MOJICKYJISPHBINA, KJIETOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOrEOIEHOTUYECKUIA),
ounochepnsrit. [Iporeccsl, MPOUCXOANINE B KUBbIX cUcTeMaX. OCHOBHBIE MPHU3HAKU
xuBoro. Ku3Hp kak ¢opma cyliecTBoBaHUS Marepuu. Hayku, u3ywaromiue >KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpraHU3alvu.

N3ydyenne »xuBbIX cHCTeM. Meroapl Ouonormueckod Hayku. HaGmronenwue,
U3MEPEHUE, JKCIIEPUMEHT, CUCTEMAaTh3anus, MeTaaHanu3. lloHsThe o 3aBucCMMON H
He3aBuCHUMOUN nepeMeHHou. lInanupoBanue skcriepumenrta. [loctaHOBKa M mpoBepka
runiote3. HyneBas rumote3a. [lonstue BBIOOPKM u €€ g0CTOBEpHOCTH. Pazdpoc
B Ouosornueckux AaHHbIX. OIlEHKa JAOCTOBEPHOCTH TMOJYYEHHBIX pPEe3yJIbTaTOB.
[IprurHBI UCKaXKEHHS PE3YIIBTATOB IKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JeMoHcTpanyun

Tabmuupl 1 cxeMbl: «OCHOBHBIE NMPU3HAKU KU3HW», «BHOIIOTMUECKUE CUCTEMBIY,
«CBoOMCTBa KUBOW MATEPUN», « YPOBHU OPTraHU3aLMH >KUBOM NPUPOIB», «CTpOeHHE
KUBOTHOW KIIETKN», «TKaHM KHUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEYECKOIO
opranuzmay, «buoreorenos», «buochepa», «MeToabl H3yueHus )KUBON TPUPOIBD).

! Cozneprkanue porpamMMBl, BBIETIEHHOE KYPCUE0M, HE BXOJUT B MPOBEPKY IOCYIAPCTBEHHOM uToroBoi arrecraiuu ([MA).
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Oo6opynoBanue: nabopaTopHOoe O00OpYAOBAHME JUIs NPOBEACHUS HAONIONECHUH,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas pabora

«/crionp30BaHUE pa3IMYHBIX METOIOB ITPU U3YYEHUHN KUBBIX CHCTEM.

Tema 3. buosiorusi KieTKku

Knerka — cTpykTypHO-(QYHKIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Pabotel P. I'yka, A. Jlepenryka. Knerounas teopus (T. [lIBann, M. Illneinen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHON KJIETOUHOM TEOPHUHU.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOIHMSI, XpoMaTorpadus,
ekTpodopes, METol MEUYEHBIX aToMoB, AubdepeHnnansHoe eHTpU(yrupoBaHue,
KyJbTUBUPOBAHUE KJIETOK. M3yueHue @HuKkCUpoB8aHHbIX Klemok. DIEKTpOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlInennen, P. Bupxos, K.M. bap.

Tabmuupl 1 cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHUKPOCKOID»,
«HcTopus pa3BUTHSI METOJIOB MUKPOCKOITAN.

OO0opy/ioBaHWE:  CBETOBOM  MHKPOCKOI, MHUKpPOIpEnaparbl  pacTUTENbHBIX,
YKUBOTHBIX U OAKTEPUATIBHBIX KIJIETOK.

[IpakTryeckas paboTa

«3yyeHne MeETONIOB KJIETOYHOM Ouosorun (xpomarorpadus, 3yekTpodopes,
muddepennmansuoe neHTpudyruposanue, [11IP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHUYECKHMN COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOIIEMEHThI. Bona u eé
pOJib KAaK pacTBOPUTENIA, pEareHTa, YydacTHe B CTPYKTYPUPOBAHHHM KIIETKH,
TerioperyJiisiiud. MuHepajabHble BEIIeCTBa KIETKH, MX Ouonoruyeckas posb. Poib
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckre BellecTBAa KIETKU. buojornueckue moiauMepbl.  benkwu.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpykTypbl OenkoBOM Mojekyinbl. [lepBuunas
CTpyKTypa Oernka, menTuaHas cBsizb. Bropuunas, TpeTuyHasi, 4eTBEPTHUHAS CTPYKTYPHI.
Jenatypanus. CpoiictBa OenkoB. Knaccudukarnus O6enkoB. buonoruueckue QpyHKIUN
6enkoB. IIpuonoi.

VYrnesoasl. MoHOcaxapuabl, IUCAaXapuibl, OJUTOCAXapUIIbl U MOJUCAXapPHIbIL.
OOmumii TIaH CTpOeHUS M (PU3UKO-XUMUYECKUE CBOMCTBA yIiieBOJI0B. buomornueckue
(GYHKIIUM YTIIEBOOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE CcBoMcTBa. Kiaccudukauus IUNIUAOB.
Tpurnuuepunsl, hochonunuibl, BOCKU, CTepouibl. buonorndyeckue QyHKIUU JTUTUAOB.
OO6mme  cBoiicTBa  OHOJOTMYECKMX  MeMOpaH —  TeKydecTh, CIHOCOOHOCTH
K CaM03aMbIKaHUIO, MOy POHUIIAEMOCTb.

HyxnennoBeie kucnorel. JIHK wu PHK. CrpoeHne HYKJIEMHOBBIX KHCIIOT.
Hyxneoruapl. [puniun kommnementapaoctu. [pasuno Yapradgda. Ctpykrypa JJTHK —



NBOWHAs criupaib. MectoHaxoxaeHue u ouonornueckue Gpynkunu JIHK. Buasr PHK.
Oyuknuu PHK B knetke.

Ctpoenue moisiekyasl AT®. Makpospruueckue cBsizu B Moliekyiae ATO.
buonornyeckue @ynkiuu AT®. BoccTaHOBIEHHBIE TMEPEHOCUMKH, HUX (PYHKIUU
B KJeTke. /[pyeue uykneozuompugpocpamor (HT®). CexBenupoBanue JIHK. Memoosi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHast Ouosiorusi: OWOXMMHUYECKHE U Onodu3udeckue WCCIeIOBaHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKY1. Moodenuposanue cmpykmypsi u
dyukyull 6uomonexynr u ux kKommiexkcos. Kommwviomepmuviii ousatin u opearHudeckuil
cuHme3s OUOMOIEKYN U UX HENPUPOOHBIX AHAO208.

JeMoHcTpanmun

IToptpetsl: JI. Ilomunur, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEKHBOW MPUPOJEY,
«Pacrpenenenue XuMUYECKHUX 3JIEMEHTOB B JKUBOU IMPUPOJIEN.

Tabmupt u  cxembl: «llepuonnueckas TaOiMIia XUMHYECKHUX DIIEMEHTOBY,
«CtpoeHue MoJeKyJbl BOAbD, «BemecrBa B cocraBe OpraHu3moB», «CtpoeHue
MOJIEKYJIbI  Oenkay, «CTpykTypbl OenkoBOM MoOyeKylby, «CTpoeHHEe MOJIEKY
yIJIeBOI0B», «CTpOeHHE MOJEKYJ JUNUI0BY», «HyKienHoBble KUCIOThD, «CTpoeHue
MOEKyJIbl ATD».

OO0opynoBaHue: XUMUYECKas MOcy1a 1 000pyAOBaHHUE.

JlaGoparopnas pabora «OOHapyxkeHHEe OEJIKOB C TMOMOIIbI0 Ka4eCTBEHHBIX
peaKkuun.

JlabopaTopHas pabota «MccnenoBaHue HYKIEMHOBBIX KHUCJIOT, BBIJCICHHBIX
U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne n pyHKIMH KJIETKH

Tunel  KJIETOK: JyKapuoTHYecKas W  mpokapuoTuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHne mpokapuoTHYECKOW KieTku. KiierouHas cTeHka OakTepuii M apXew.
Oco0OeHHOCTH CTpOeHUsl TeTepOoTPO(HON M ABTOTPOPHON MPOKAPUOTUYECKHUX KIIETOK.
MecTo 1 poJib MIPOKAPUOT B OMOIIEHO3aX.

Crpoenne ¥ (GyHKUMOHUPOBAHHE SYKApUOTUYECKOW KieTku. I[lna3maTmueckas
MeMOpana (masmanemma). CTpyKTypa IJla3MaTHueckoi MemOpanbl. TpaHcmopT
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMmOpaHy: naccuBHbIA (auddys3us, oOieryéHHas
muhdysusi), akTHUBHBIM (TMEPBUYHBIA W  BTOPUYHBIM  AKTHBHBIA  TPAHCIOPT).
[Tomynponumaemocts MemOpanbl. PaGoTa Harpuii-kajaueBoro Hacoca. OHAOLHUTO3:
NUHOIMTO3, ¢(arouuto3. Ok3ouuTo3. Kierounas crenka. CTpykTypa U (QYHKIUHU
KJIETOYHOW CTEHKHU pacTeHUl, rpuOoB.

[uronna3sma. I[luto3zons. Ilutockener. [IBmxeHune uutomia3mbel. OpraHouibl
kineTkd. OpHoMeMOpaHHBIE OpPraHOMbI KIETKU: 3Hiomnasmarudeckas cetb (DI1C),
anmapatr [onbl)Ku, JHM30COMBI, UX cTpoeHMe U  GyHKUMH. B3aumocBs3b
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OJIHOMEMOpPAHHBIX OPraHoOWAOB KJIETKUM. CTpoeHHE TPaHyJSIPHOTO PETUKYIyMa.
Mexanuzm wnanpaenenus benxoe 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['majgkuii (arpaHyisipHbIA) 3HAOIMIA3MATUYECKUM PETUKYIYM.
CekperopHast (yskiust anmapara [onbaxu. Moouguxkayus 6Genkog 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I'onvoxcu. TpaHCIOPT BEILIECTB B KIIETKE.
Bakyonu pacturenbhbix kietok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUIBI KIETKU: MUTOXOHIPUH, TUIACTUIBL. [Ipoucxodcoenue
mumoxoHopuit u naacmuo. Cumbdbuocenes (K.C. Mepeockoscku, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJIpUHM U tuiacTui. [lepBuuHble, BTOPUYHBIE U CIIOKHbBIC
IIACTUAbl  (POTOCHHTE3UPYIOIIUX  JYKApUOT.  XJOPOIUIACTBI,  XPOMOIUIACTHI,
JIEUKOIUIACTHI BBICIIUX PACTEHUN.

HememOpanubie opranouasl kijetku CrpoeHue U (yHKUUM HeMEeMOpaHHBIX
OpraHouJI0B KJeTKu. Pudbocomsl. Ilpomescymounvie ghunamenmol. MUKpO(DUIaMEHTHI.
Axmunosvie mukpoguramenmsi. MBIIIEUHbIE KIETKU. AKmMuHO8ble KOMNOHEHMbl
Hemblueunblx kiemok. MukporpyOouku. Kierounsiii nentp. CTpoeHUE U JIBHXKEHUE
KIYTUKOB M pecHHYeK. MukporpyOouku uutomiasmel. Llentpuonbs. berku,
accoyuupoB8antuvle ¢ MUKpoguiamenmamu u mukpompyboukamu. MomopHuie benxu.

Anpo. ObGonouka sigpa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKA, WX CTPOCHHE H
byHkuuu. SAnepHslil 6enkoBbId MaTpuke. [IpocTpaHCTBEHHOE PACOIOKEHUE XPOMOCOM
B HHTep(a3zHOM sizipe. Jyxpomamun u 2emepoxpomamun. benku XxpomMaTHHa — TUCTOHBI.
Jlunamuka sdepHoti 06010uKU 8 Mumo3se. Ho0epHuiti mpancnopm.

Knerounsle BrmrodeHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3JYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanyu

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuibl u cxembl: «CTpoeHUE dYKapUOTHIECKOM KIETKN», « CTpOSHHUE )KUBOTHOM
KIETKN», «CTpOECHHE PACTUTENIBHON KIETKW», «CTpOCHHE MHUTOXOHAPUM», «SIpoy,
«CTpoeHHe MPOKAPHUOTUIECKON KITCTKI.

OO6opyznoBaHWE. CBETOBOM  MHKPOCKOI,  MHKpOIpEnapaTbl  pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUAbHBIX KIETOK.

JlaGoparopHas pabota «M3yueHune CTpoeHHs KJIETOK Pa3IMUHbIX OPTaHU3MOBY.

[IpakTudeckas pabota «M3yueHre cCBOWCTB KJICTOYHOH MEMOPAHBD».

JlaGopatopnas  pabora «lMccnemoBanwe  1uiasMoiuM3a M JIETIa3MOJIM3A

B PACTUTCIIbHBIX KJICTKAX).
HDaI(TI/ILIeCKa}I pa60Ta «I/I3yquHe ABMJKCHHUA HOHUTOINIA3Mbl B PACTHTCIBHBIX
KIJIICTKax».

Tema 6. O0OMeH BelecTB M peBPallleHUE JHEPTHHU B KJIETKe

AccuMMIISIIIMSL. U JUCCUMMIIALIUS — JIBE CTOPOHBI MeTabonmu3Mma. Tumbel oOMeHa
BEIIECTB: aBTOTPO(HBIM U TeTepoTpodHbIi. VYyacTue KucIOpoJa B OOMEHHBIX
npolieccax. JHepreTuyeckoe obecreyeHne KieTku: npespaiienue AT® B 0OMeHHBIX
nporeccax. @DepMEHTATUBHBIA XapakTep peakluil KIETOYHOro MeTaboau3Ma.
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depMeHThl, UX CTPOCHHE, CBOMCTBA M MeXxaHu3M aeictBusa. KodpepmeHTsl. OTnnyus
(dbepMEeHTOB OT HEOpPraHUYeCKuX KaTaiu3aTopoB. benku-aktuBaTtopel u  O€NKH-
WHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX pEAKIMI OT pa3IMYHBIX
(bhakTOpoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCUEHHbIL
U oxcueeHHwll pomocunmes y baxkmeputi. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonno2o yeumpa. Ponb xjoporuiactoB B mpoiiecce (porocuHTeza. CeToBas u
TeMHOBas ¢asbl. Domoovixanue, Cs., Cs-u CAM-munwvr pomocunmesa. [1IponyKTUBHOCTD
dboTtocunTe3a. BiusgHue paznuuHbiX (PAKTOpPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUEHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUGUIIHUPYIOIIUE
OakTepuu, >Kele300aKTepur, CepoOaKTEpHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHUHTE3A.

AHaspoOHble opraHusmbl. Buabsl Opokenus. IIpoaykTel OpokeHHS W HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHA’pOOHBIE  MUKPOOPTaHM3MbI  KakK  OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl dHEpreTuyeckoro oobmena. [loaroroBuTENbHBIN
sTan. [ IMKonn3 — 6ECKUCIOPOIHOE PACIICNIEHUE TITFOKO3bI.

buonornueckoe OKUCIEHWE, WA KIETOYHOE JbIXaHue. Poiab MHUTOXOHIPHI
B TMpolieccax Ouosiorudeckoro okucieHus. [{uknudeckue peakuuu. OKHUCIUTEIHHOE
bochopunupoBanue. Ouepeus memopannozo epaouenma npomonos. Cummez ATD:
paboma npomonnot AT@-cunmaswi. IIpeumyiiecTBa adpoOHOTo MyTH 0OMEHa BEIIECTB
nepea aHa’poOHbIM. D(H(PEKTUBHOCTD FHEPTETUYECKOTO OOMEHA.

JleMoHCTpanyu

[Toptpersr: k. Ilpuctmu, K.A. Tumwmpsazes, C. H. Bunorpauckui,
B. A. Ourensrapar, [1. Murtuenn, I'.A. 3aBap3uH.

Tabmumer u cxeMbl: «DoTOCHHTE3», «DHEpreTudeckuii ooMmen», «bumocuHTe3
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OO0opy/lIoBaHUE. CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHWE MJisi MPUTOTOBIICHUS
MTOCTOSTHHBIX ¥ BPEMECHHBIX MUKPOTIPEIIapaToB.

JlaGoparopnas pabora «M3yueHWe KaTadUTHUUYECKONH aKTUBHOCTH (DepMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)y.

JlabGoparopHas paborta «3yueHue hepMEHTATUBHOIO pacUISIJICHUs MEPOKCHUIA
BOJIOPOJIa B PACTUTEIBHBIX U )KHBOTHBIX KIETKAX).

JlabopaTopnas pabota «CpaBHeHHE MTpoiieccoB (OTOCUHTE3a U XEMOCHUHTE3a.

JlaboparopHas padota «CpaBHEHHE TIPOILIECCOB OPOKEHUS U IBIXAHUSD).

Tema 7. HacnencrBeHHass HH(pOpMALMS M peau3anus e€é B KIeTKe

Peakunn wmartpuuHoro cunresza. [IpyHIMI KOMIUIEMEHTApHOCTHM B PEAKLHIX
MaTpUYHOTO CHMHTe3a. Peanu3anus HaciaencTBeHHON nHpopmanmu. ['eHeTnyeckuil Ko,
ero csoucrTsa. Tpanckpunuusa — marpuusdblii cuaTe3 PHK. IIpuHnmnel tpanckpununm:
KOMIUIEMEHTAPHOCTh,  AHTUIAPAIIIEIBHOCTD, ACHMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.
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Tpancnsuus u e€ sramnpl. Yuactue TpancnopTHeix PHK B OuocunTe3e Oenka.
VYcnoBust 6uocunresa 6enka. KoaupoBanue aMuHOKHUCIIOT. Poib pubocoM B OMOCUHTE3E
oenka.

Cogpemennvie npeocmasneHus o cmpoenuu 2enog. Opranuszanus T€HOMa
y TMPOKAPUOT W DYKApUOT. Perynsiusi akTUBHOCTUM TE€HOB Yy MpoKapwoT. [ umoresa
onepona (d. XKako6, XK. Mano). Monexyrapubvle Mexanusmvl SKCHPECCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomwi eenog. Perynsiusi oOMEHHBIX
npolieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekneTouHbsle (OpMBbI KU3HU U OONHMratHele mapasutbl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaros. Kusnennvill yuxi
JIHK-cooeporcawux supycos, PHK-codepocawux supycos, bakmepuogazos. Obpamuas
MPAHCKpUnyus, pesepmasa, uHmezpasa.

BupycHbie 3a0osieBaHusi 4enoBeka, KUBOTHBIX, pacteHuit. CIIMJ, COVID-19,
COIMAJTBHBIE M MEUITMHCKHE TTPOOICMBI.

buoungpopmamura: ummeepayus u anamuz Ooavuwiux maccusos («bigdatay)
CMPYKMYPHBIX OuoI02udeckux oarHvlx. Hanomexnonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCcTpanuu

[Toptpetsr: H.K. Konbnos, /I.1. IBaHOBCKHIA.

Tabmuiet 1 cxembl: «buocunTte3 Oenkay, «l'eHeTMdeckuit kom», «Bupych»,
«bakrepuodarm.

[Ipaktuueckas pabora «Co3gaHue MOJCIIU BUPYCaA».

Tema 8. JKu3HeHHBII ITUKJI KJIETKH

Knerounsrit uki, ero nepuojsl U perynsusa. Muatepdasza u mutrosz. OcobeHHOCTH
IpoleccoB, IMpoTekaromux B uHTepdaze. IloaroroBka KIeTKH K JEJICHHIO.
[IpecunteTndeckuii (MOCTMUTOTHUYECKUM), CHUHTETUYECKUN U TMOCTCUHTETUYECKUM
(MpeMHUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpuunbii cunte3 JHK — permmkanms. [lpuamuner permmukamum  JTHK:
KOMIUIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUNAPAJUIEIbHOCTh. MEXaHU3M
pemmukanun JJHK. Xpomocombl. Ctpoenne xpomocoMm. Tenomepsl M Tenomepasa.
XpOMOCOMHBII HAOOp KJIETKH — KapuOTUN. JIWMJIOWAHBIA M TaljoOMJIHBIA HaOOpPHI
xpomocoM. ['omostornunsie Xxpomocomsl. [10J10BbIE XPOMOCOMBI.

Jlenenue knetkn — MuTo3. CTalui MUTO3a U MTPOUCXOIAIINE B HUX IPOLIECCHI. THIIBI
MuTo3a. Kapnoknnes u nUTOKMUHE3. bronornyeckoe 3HayeHUe MUTO3A.

Perynsuus MUTOTHYECKOTO LIMKIIA KIeTKU. [Iporpammupyemast kiierouHasi ruoesnb —
amnomnTo3.

Knerounoe sapo, XpoMOCOMbI, (yHKIMOHAIbHAasA TE€HOMUKA. MexaHuzmul
npoaughepayuu, ouggeperyuposxu, cmaperus u cubenu kiemox. «L{ugpposas kiemrkay —
ouourpopmamuueckue mooeau GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCcTpanyu

Tabmuer u cxembl: <«OKW3HEHHBIH IMKIT KIETKW», «Mwutosd», «CrpoeHue
xpomocomy, «Permkanus JJHK.

13



OO6opyi0BaHME: CBETOBOM MHMKpPOCKOI, MHUKporpenaparsl: «MUTO3 B KIETKax
KOpeEILIKa JIyKay.

JlaGopartopHas pabota «3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIpEnapaTaxy.

JlaGopartopHas pabota «Habmonenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIpENapaTax)».

Tema 9. CTpoenne u pyHKUMHU OPraHU3MOB

buonoruueckoe pazHooOpasue opraHuzMoB. OJHOKJIETOYHBIE, KOJIOHHUAJbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3HEIEATEIbHOCTH OJHOKIETOYHBIX OPraHW3MOB.
baktepun, apxew, OJHOKJIETOUHbIE TPHUObI, OJHOKJIETOUHBIE BOJIOPOCIH, IpPyIrHe
POTUCTHI. KOoIOHNAIbHBIE OPTaHU3MBI.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opraHoB. Opranusm kak eguHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: OOpa3oBaTeibHasi, MOKPOBHas,
NPOBOJALIASL, OCHOBHAs, MexaHuyeckasd. (OcCOOEHHOCTH CTpOEHMs, QYHKUUNA U
PACITOJIOKEHUS TKAHEN B OPraHaxX PaCTEHHM.

TkaHM >KUBOTHBIX M 4YEJIIOBEKAa. THWIBI XMWBOTHBIX TKAaHEH: JIHTEIHAIbHAS,
COCUHUTENbHAs, MbllIeYHass, HepBHas. (OcoOeHHOCTH cTpoeHus, (QyHKUUH U
PACIIOJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M reHepaTUBHBIE OpraHbl pacTeHn. Opranbl U CUCTEMBI
OpPraHOB KMBOTHBIX U 4esIoBeKa. DYyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Ttema opranu3smMoB. Kapkac pacteHuil. Ckenersl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbIil M BHyTpeHHUU ckeyeT. CTpOE€HUE U THIIBI
COCIMHEHUS KOCTEM.

JIBU>KeHHE OpraHu3MOB. J[BHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOHUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BMKEHNE MHOTOKJIETOYHBIX PACTECHUM: TPOIIU3MbI U HACTHUH.
JIBr>KeHMEe MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKAa: MbIllIeyHas cucrtema. Peduekc.
CkeneTHbIe MBILIIBI U UX paboTa.

IIutanue oprannsmos. IlornoimieHne BOABI, YTJIEKUCIOTO Ta3a U MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMU. [IuTaHue KMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPUKIETOYHOE
nuuieBapenue. [Iluranre mo3BOHOYHBIX )KUBOTHBIX. OTAEIbI MUIEBAPUTEIBLHOTO TPAKTA.
[TumeBapurenbHbie Kemne3bl. [TueBapurenbHas CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pactenuid. Jprxanne xuBoTHBIX. [{uddy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [lpixarenbHas noBepxHOCTb. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[pIXaHWE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIOKHEHUE CTPOEHUs JETKMX II03BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucrema
yesloBeKa. MexaHu3M BEHTWIALMM JIETKMX Yy NTHLl U MIIEKONMTArOUMX. Perymsanus
npixaHus. /{pixaTenbHbie 00bEMBI.

Tpancnopt BewwecTB y Oprannu3MoB. TpaHCIOPTHBIE CUCTEMBI pacTeHH|. Tpancnopt
BEILECTB Y KUBOTHBIX. KpoBeHOCHass cuctema u €€ opranbl. KpoBeHOCHas cucrema
II03BOHOYHBIX JKUBOTHBIX U 4yenoBeka. Cepale, KpOBEHOCHBIE COCyAbl U KpoBb. Kpyru
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KpOBOOOpAIIeHHs. DBOJIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ perysanus.

Beinenenne y oprann3MoB. BeineneHue y pacteHui. BeiaeneHue y KMBOTHBIX.
CoxkpatutenbHble Bakyonu. Opranbl BbiaeneHus. OuibTpaius, ceKpeuus 1 oopaTHoe
BCAChIBAaHHE KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaeneHHUs. CBs3b MOJOCTU Tema
C KPOBEHOCHOM M BBIJEIUTEIBHON CUCTEMaMHU. BbIIeIeHNE y ITO3BOHOYHBIX )KHUBOTHBIX
u uesnoBeka. [louku. Ctpoenue u QpyHkIMoHUpoBaHue HePpoHa. OOpa3oBaHHE MOYH Y
YEJ0BEKa.

3amuTa y Opranu3MoB. 3aliTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopsl OakTepHii
Y LHUCThl NPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOUHbIX pacteHuil. Kytukyna. Cpeacrta
MMaCCUBHON U XUMHUYECKON 3aIUTEI. OUTOHIIUILI.

3amura y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3aniuTa
opranuszma ot Oozne3Hell. IMmyHHas cucrteMa 4denoBeka. KIeTouHbIl U rymMopaIbHBIH
UMMYHUTET. BpoXn€HHbli 1 npuoOpeTéHHbIl cnenudpuyeckuidi uMMyHuTeT. Teopus
KJIOHaJIbHO-ceNeKTuBHOrO uMmmyHutera (II. Opmaux, .M. bepuer, C. Tonerasa).
BocnanvrenbHple OTBETHI OpraHu3MOB. Poib BpOKIEHHOIO MUMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxumMocTh U peryisnus y Opranu3MoB. Pa3znpaXMMOCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxxuMocTs n perynsuusa y pacteHuil. PoctoBsie BemecTsa
Y X 3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryssiius y >kuBoTHbIX. HepBHast cucrema u eé
OTZEJIbl. DBOJIIOUMOHHOE YCIIOKHEHHWE CTPOCHHMS HEPBHOW CHCTEMBI y >KHUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekTopHas ayra.
be3ycnoBHbIE U yCIOBHBIE pe(IIEKCHI.

I'ymopanbHas perynsnus 1 3HAOKPUHHAs CHCTEMA )KMBOTHBIX U 4YesIoBeKa. JKernessl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBsA3b HEPBHOU U
SHJOKPUHHOMN cucteM. [ unoranamo-runoduszapHas Cuctema.

JeMoHcTpanmun

[Toptper: W.I1. I1aBnos.

Tabmuubr u  cxembl: «OOHOKJIETOYHBIE  BOJOPOCHH», «MHOTOKJIETOYHBIE
BOJIopocn», «bakrepumny, «IIpocreimmey, «Opranbl IBETKOBBIX paCTEHUI, « CUCTEMBI
OpraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee cTpoeHHne HaceKoMbIX», «TkaHu
pactenuity, «KopHeBbie cuctemol», «Ctpoenue credisn», «CTpoeHHE JHMCTOBOM
IJJACTUHKNY, « TKaHU KUBOTHBIX», «CKkeneT yenoBekay, «[IumeBaputenpHas cuctemay,
«KpoBeHocHas cucremay, «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mplmieunass cucrema», «BbplaenuTenpHas CHCTEMa», «OJHIOKPHUHHAS CHUCTEMAay,
«Ctpoenne Mpib», «MMmyHurer», «KuimedyHonosocTHele», «(CxemMa NOUTaHUS
pactenunit», «KpoBeHOCHBIE CUCTEMBbI MO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE TUAPHIY,
«CTpoeHue mianapumn», « BHyTpeHHee CTpoeHue 10K1€Boro uepBs», «HepBHas cuctema
peiO», «HepBHas cucrema msarymkn», «HepBHas cucteMa NPECMBIKAIOIUXCS,
«Hepsnas cucrema ntuny, «HepBHas cucrema mitekonuraromnx», «HepBHas cucrema
yesioBekay, «Peduexcy.
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OO0opy/ioBaHKE: CBETOBOW MHUKPOCKOI, MHKpPOIMpENnapaThl  OJHOKJIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIpbl KOMHATHBIX pacTeHUl, repbapuu pacTeHU pa3HBIX
OTZEJIOB, BIIAXKHBIE NIpenapaThl JKUBOTHBIX, CKEJIEThl ITO3BOHOYHBIX, KOJUICKIUU
0ECIO3BOHOYHBIX KMUBOTHBIX, CKEJIET 4YeJIOBEKa, O0OpYyJAOBaHHME JUIsl JIEMOHCTpPALMH
MOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHUH, pacIIeIICHUs] KpaxMalia U OEJIKOB IO/
nercTBUeM (PEpMEHTOB, 00OpPYJOBAaHME ISl JEMOHCTPALUUA OMNBITOB MO W3MEPEHHIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEeJIbHBIX IBH)KEHUM, MOJIETN TOJIOBHOTO
MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas pabora «V3ydyeHne TkaHel pacTeHHID.

JlabopaTopHas pabota «3ydyeHne TkaHel >KUBOTHBIX.

JlabopaTopHas pabota «3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PasMHOkKeHHe 1 pa3BUTHE OPraHU3MOB

@OopMbI pa3MHOXKEHUS OPraHU3MOB: OecIonoe (BKIII0Yas BEr€TaTUBHOE) U MOJIOBOE.
Buasl Oecrnonoro  pa3MHOXKEHHS: TOYKOBAHHWE, CHOpPYJsiuus, ¢parMeHTanus,
KJIOHUPOBAHHUE.

[TonoBoe pazmHoxkeHue. [lonoBeie kineTku, wim raMmersl. Menos. Ctagun Meno3sa.
[loBenenne xpomocom B Menose. KpoccuHrosep. buonormueckuit cMbICa Meno3a U
ITOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3zaponpieBoe pasurue. ['ameroreHe3 y KMBOTHBIX. [loyOBBIE KeEne3bl.
OOpa3oBaHue W pa3BUTHE NOJOBBIX KieTok. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHre W HMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrmocoOsl
OIUIOIOTBOPEHMS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE€ pa3BUTHE OPTraHW3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa
O pa3BUTUU OpPraHU3MOB. Mopgozcenes — oOna u3 enaguvix npooIeM SMOPUOTOSUU.
Konyenyua mopgozcenos u mooenu mopghoceneza. Cragum smMOpuoreHe3a >KMBOTHBIX
(ma mpumepe nsarymku). Jpobnenue. Tumbl apoOnenus. /Jemepmunuposanuvoe u
HedepMuHuposartoe opooaenue. bracmyna, munvr 61acmyn. Oco6EHHOCTH APOOJICHUS
MJIEKOTUTAIOMIUX. 3apOAbILIEBbIC JIUCTKU (TacTpyasius). 3aKIagKa OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3anmHOe BIMSHME 4YacTel pa3BUBAIOLIETOCS 3apojibliia
(oMOpuoHasIbHAsT MHAYKIIMS). 3aKiiajgka TUIaHa CTPOCHHS KHUBOTHOTO KakK pe3yJbTaT
UEpapXUUYECKUX B3aMMOJICHCTBHUI TeHOB. BnusHue Ha 5SMOpHOHAIBHOE pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIBI.

Poct u pa3zutne xxuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Hempsimoe
passutue. Pa3Butue ¢ metamop}o3oM y OECIIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaYeHUE MPSIMOTO W HEOPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHECHHE
B ripupoje. Tumsl pocTa ;KMBOTHBIX. DAKTOPHI PETYISLIUKN POCTA KUBOTHBIX U YEIIOBEKA.
Craauu mocTAIMOPHOHATFHOTO PA3BUTHS Y )KUBOTHBIX U UesioBeka. [leproasl oHTOTeHE3a
yenoBeka. CTapeHne U CMEPTh Kak OMOJIOTUYECKUE TIPOIECCHI.

Pa3zmuoxxeHue u pa3Butue pactenuid. ['amerodur u cnopodut. Meio3 B )KM3HEHHOM
nukie pacrenuii. OOpazoBaHue Crop B Iporiecce meios3a. ['ameToreHes y pacTeHUM.
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OIUI0J0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPTaHU3MOB. J[BOMHOE OIJIOAOTBOPEHUE
y IIBETKOBBIX pacTeHui. OOpa3oBaHKE U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIMA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JIeMoHCTpaluu

IToptpetsl: C.I'. HaBamun, X. [IIneman.

Tabmuubr u cxeMmbl: «BereratuBHoe pasMHOXeHUE», «Tumbel Oecmosioro
pasMHOXEHUsD», «Pa3MHOXEHUE XJIIAMUIOMOHANBDY, «Pa3MHOXXEHUE IBIJIEHBDY,
«Pa3MHOXeHUE Truapb», «Meio3», «XpoMocoMbl», «['amerorenes», «CTpoeHue

AWLIEKIIETKA U CIIEpMaTo3011a», « OCHOBHBIE CTaIMN OHTOTreHe3a», «[IpsMoe u Henpsimoe
pa3Butue», «Pa3BuTHE ManCKoro Xyka», «PazButue capanum», «Pa3BuTHE JATYIIKNY,
«/IBOMHOE OIIOJOTBOPEHHUE Yy IBETKOBBIX pACTEHUI», «CTpOEHNE CEMSH OJTHONOJIBHBIX
Y JIBYIOJIbHBIX PACTEHUN», «JKM3HEHHBIN LMK MOPCKOM KaIyCThD, «’KM3HEHHBIN LUK
Mxay», «’KU3HEHHBIN IIUKII TalOPOTHUKA», « KU3HEHHBIN LIUKJI COCHBDY.

O06opyioBaHME: CBETOBOM MHKPOCKON, MHUKpONpEnaparbl SWIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKNY.

JlabopaTopHas pabora «J3ydeHune CTpOEHHsS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTuyeckas pabora «BbisiBIeHHWE TPU3HAKOB  CXOACTBA  3apojbllIeH
ITO3BOHOYHBIX )KMBOTHBIX).

JlaGoparopHas pabora «CTpoeHHE OpraHOB Pa3MHOKEHHUSI BBICIIIUX PACTEHUID.

Tema 11. 'eHeTuKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBJIEHUS U PAa3BUTHA T€HETHKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pu3za, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKH. PabOThI
H.K. KonsuoBa, H.M. Basumoa, A.H. beno3epckoro, I'.JI. Kapneuenko,
10.A. ®unumuenko, H.B. Tumodeepa-PecoBckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS W CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJieJIbHbIEC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, TOMUHAHTHBIN U PEIIECCUBHBIN TPU3HAK,
TOMO3HT0Ta, TEeTEPO3Ur0Ta, YUCTasl JUHUS, THOpUIbI, TeHOTuI, (perorur. OCHOBHbBIC
METOJbl ~ TE€HETUKW:  THOPUIOJOTUYECKUM,  ITUTOJIOTHYECKHM,  MOJIEKYJSIPHO-
TEHETUYECKUU.

JeMoHcTpanmun

[Toptpetsr: I'. Menpaens, I'. ne @pus, T. Mopran, H.K. Konbsios, H.W. BaBuios,
A.H. benozepckuit, I'.J[. Kapnieuerko, 10.A. ®dununmyenko, H.B. Tumodeen-PecoBckmuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlabGoparopHas paboTta «JIpo3oduia kak 00bEKT TeHETUYECKUX UCCIETOBAHUI.

Tema 12. 3akoHOMepPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeuuBanue. [lepBolil 3akoH MeHnenss — 3aK0H eInHO00pa3us
ruOpuoB nepBoro nokojeHus. [lpasuno nomunupoBanus. Bropoit 3akon Mennens —
3aKOH pacUIeTVIeHus TMpHU3HaKoB. LluTtonorumueckue OCHOBBI ~MOHOTHOPHIHOTO
CKpelmBaHus. [ MImores3a 4ucToThl ramer.
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AHanmuzupyromee ckpemuBaHue. I[IpoMexyTOUYHBIM XapakTep HacleIOBaHHUS.
Pacuierienre npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUMU.

HuruOpuaHoe ckpemmuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HaCJIeIOBaHMsI MPU3HAKOB. [[uTOMOTHYECKIE OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHMUS.

CuermsienHoe HacnenoBanue mpu3zHakoB. Paboter T. Moprana. CuemieHHoe
HACJIEJOBAaHUE T€HOB, HApYIICHUE CLECIUICHUS MEXIy T'eHaMu. XPOMOCOMHAas TEOpHUs
HACJIEICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHWU3M OIpPENEICHUs Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TIeTepOoramMeTHbId I0Jd. ['eHeTmueckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CLHEIUIEHHBIX C IIOJIOM.

['enotun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEMCTBUE T'€HA.
MHOXeCTBEHHBIN AJIJICIIA3M. Bzaumonericteue HEaJUICIbHBIX TE€HOB.
KommniementapHocts. Onuctas. [Tomumepus.

['eHeTHUECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOTOTUYECKUX TPOIECCOB, MOBEJACHUS W KOTHUTHUBHBIX (GyHKUUN. ['eHeTnyeckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aWMOJICHCTBUS «XO35fMH — MapasuT» U

«XO035IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCIeKThl KOHTPOJsS U H3MCHCHUS
HACJIEJICTBEHHON MH(OpPMAILIUK B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHCcTpamu

[Toptpetst: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBoiii 1 BTOpo# 3akoHbl Mennens», «Tperuit 3akoH
MeHnnens», «AHaIM3Upylolllee CKpelmuBaHue», «HemoiHoe mOMHUHHMpOBaHUEY,
«CuernseHHoe HacleA0BaHue NPU3HaKoB y Ipo30opuib», «['eHeTnka monay», «Kapuorun
yenoBekay, «Kapuotun gposzoduney, «Kapuotun nruie», «MHOXKECTBEHHBIN
ajuienu3m», « B3aumonencTere reHoBy.

OOopynoBaHue: MOJENb ISl JAEMOHCTpPAlMU 3aKOHOB €AMHO00pa3usi TMOpUIOB
MIEPBOr0 MOKOJICHUSI U PACHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAllUd 3aKOHA
HE3aBUCUMOTO HACJEIOBAHMS MPU3HAKOB, MOJENb JJIsl JEMOHCTPALUU CLETUIEHHOTO
HACJIEIOBAHUSI IPU3HAKOB, CBETOBOM MUKPOCKOT, MUKpOIIpemnapar: «JIpo3odumay.

[Ipaktuueckas pabora «M3yueHue pe3ylbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y ApO30QUITBD.

[IpakTtuueckas pabora «l3ydeHuwe pe3ynbTaTOB IUTHOPUIHOTO CKpPEIIUBAHUS
y 1p030GUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHoTMna W cpeAbl npu  HOpMUpPOBaHMHM  (PEHOTHIIA.
N3MeHYnBOCT NpPU3HAKOB. KayeCcTBEHHbIE W KOJIMYECTBEHHBIE MNPU3HAKH. Buibl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MoaudukanrmonHas  W3MEHUYMBOCTh. Pomb  cpeapl B (OpPMHpPOBAHUU
MOAU(PUKAIIMOHHON H3MeHuuBOCTH. Hopma peakiuu npusHaka. BapuanuoHHbId psin
u BapuanuvoHHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAIIMOHHON
V3MEHYHUBOCTH.
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I'enoTMIIMYECKast U3MEHUYUBOCTh. CBOMCTBA TCHOTUITUYECKOW M3MEHYMBOCTU. BuibI
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunHaTtuBHas u3MEHUYMBOCTb. Mei03 H TOJIOBOM TpollecC — OCHOBA
KOMOMHATUBHOM W3MEHUYMBOCTU. PoJIb KOMOWHATMBHOW HW3MEHYHUBOCTU B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTannoHHass ”3BMEHYUBOCTh. BU/IbI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CrnoHTaHHbIE ¥ UHAYIIUPOBAHHBIE MYTAIUU. SII€pHBIE U IUTOIUIA3MATUYECKUE MY TaLlUH.
Comarnueckue ¥ 1osioBble MyTauuu. [[puurHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl u
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipouecca. 3aKOH
TOMOJIOTHYECKHUX PSAJIOB B HaciencTBeHHou naMenunBocty (H.U. BaBunon). Buesinepnas
VM3MEHUYUBOCTh U HACIIEICTBEHHOCTD.

Dnuecenemura u 3MUEHOMUKA, POJIb INUSEHEMUYLECKUX PAKMOpPO8 8 HACIe008aHUU
U USMEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUIMO8.

JleMoHCcTpanuu

[Toptpetsr: I'. ne @pus, B. Moranucen, H.M. BaBuios.

Tabmuiel U cxembl: «BUpl ©I3MEHUMBOCTHY, «Moau(pUKaAIIMOHHAS N3MEHUUBOCTHY,
«KomOnHaTBHAasE W3MEHUUBOCTHY, «Meio3y, «OmnogorBopeHue», «l'eHeTnueckue
3a00JIeBaHUs YelIOBeKa», « BUIbI MyTaIiuiny.

OO0opyioBaHKE: KUBBIE U TepOAPHBIE IK3EMIUIIPhl KOMHATHBIX PACTEHUN, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMUYHBIMU BUIAMU U3MEHYMBOCTH.

JlabopaTtopHasi pabora «McciemoBanue 3akKOHOMEpPHOCTEH MOAMGBUKAIIMOHHON
M3MEHUYMBOCTH. [IlocTpoeHrE BapHallMOHHOTO psiia U BAPUALMOHHOW KPUBOM.

[IpakTuueckas padora «MyTaiuu y Apo30¢uiisl (Ha TOTOBBIX MUKpPOTIpEiapaTax ).

Tema 14. I'eneTnka yejioBeKa

Kapuotunn 4yenoBeka. MexayHapogHas mnOporpamMma HCCIEJOBaHUS T€HOMA
yejgoBeka. MeToJibl M3yUeHHsS] TeHETHKU 4YeJIOBEKa: T'€HeaJOTHMUeCKUid, OJIM3HEIOBbIH,
HUTOTCHETUYECKUW, TOMYISIHMOHHO-CTATUCTUYECKUAM, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE OmpeAeIeHne TeHOTHIIA: ITOJTHOT€HOMHOEC CEKBEHUPOBAHME,
TEHOTUIIMPOBaHUE, B TOM uncie ¢ nomombto III[P-ananus3a. HacmencrBeHHbie
3a00JieBaHUsl 4YeJioBeKa. ['€HHbIE M XPOMOCOMHBIE OOJie3HH 4denoBeka. bose3Hu
C HACJICACTBEHHOM TMPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TE€HETUKU
B MPEJOTBPALICHUM U JICYEHUU TEHETHMYECKUX 3a00JieBaHWM uenoBeka. Meauko-
F€HETUYECKOEe KOHCYJIbTHUpOBaHUE. (CTBOJIOBbIE KIETKU. [loHATHE «TEHETHYECKOTO
rpy3a». DTHYECKHE AaCIeKThl UCCIEAOBAaHUM B OOJIACTU PENAKTUPOBAHUSI T'€HOMA H
CTBOJIOBBIX KJICTOK.

I'eneTnueckue baxTopbl MTOBBIIIICHHOM YyBCTBUTEIBHOCTH YyeJ0BeKa
K (Qu3MuecKoMy M XHMHYECKOMY 3arpsi3HEHHUIO OKpYXKaroIled cpenbl. ['eHeTudeckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJOTUsIM.

JleMoHCcTpaln

Tabmuupt u cxemsl: «Kapuotun uenoBeka», «MeToapl H3y4YeHHS TE€HETUKU
yeJioBeKay, «I eHeTnueckue 3a00e€BaHMs YEJIOBEKAY.

[IpakTuyeckas padoTta «CocTaBieHUE U aHATIU3 POJOCIOBHONY.
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Tema 15. Cesiekuusi OpraHusMoB

JlomecTuKanus W CeJeKUHUs. 3apoKJACHUE CEJEKIIMU W JOMECTUKAIUU. YUYEHUE
H.N. BaBunoBa o LleHTpax mpouCXOXJAeHUS U MHOTO0OOpa3usi KyJbTYPHBIX PACTECHUM.
Ponp cenekiuum B CO3MaHUU COPTOB pAaCTeHUN W TOpoJ KuUBOTHbIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSAIOB B  HACJIEACTBEHHOW HW3MEHYMBOCTH
H.W. BaBunosa, ero 3HaueHue JJisl CEICKIIMOHHON pabOTHI.

Meronbl  ceneKIUMOHHOM paboThl. MCKyccTBeHHBI OTOOp: MacCoBBIM U
WHJMBUAYJIbHBIA. DTanbl KOMOMHAIIMOHHOW celeKiuu. VcneiTaHue mpou3BoauTene
10 MOToMCTBY. OTOOp MO TE€HOTHUIY C MOMOIIBIO OIIEHKU (DEHOTHIIA TOTOMCTBA U OTOOD
110 TEHOTHUITY ¢ nomoibio ananuza JIHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJl CeJEeKIIMOHHOM paboThl. PaguaniuoHHbINA 1
XUMHUUYECKUN MyTareHe3 KakK HCTOYHHMK MyTalluid y KyJbTYpHBIX (POpPM OpPraHU3MOB.
Hcnonb3oBaHWe T€HOMHOTO pEIaKTUPOBaHMUS M MeToJI0B pekoMOumHaHTHBIX JIHK
JUISL TIOJTYYEHHUSI HCXOJJHOTO MaTepHalia JJisl CEJIEKIUH.

[Tonyuyenue nonurionnoB. BHyTpuBHoBas rubpunuzanus. bauskopoacTBeHHOE
CKpelniuBaHue, wid WHOpuauHr. HepoacTBeHHOE CKpeluBaHHWe, WIH ayTOPUIUHT.
['eTepo3uc u ero mpuuuHbl. Mcnonp3oBaHue retepo3uca B cenekuuu. OTaanéHHas
rubpuauzanus. Ilpeononenue Oecroaust MEXBUIOBBIX TUOPUIOB. JlOCTIKEHUS
CEJIEKIIMH PACTEHUN U )KUBOTHBIX. «3e1E€HAs Pe8oOYUsLY.

CoxpaHeHHE U U3yYEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUM M HX
JTUKUX POJUYEH JUIsl CO3JaHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJbTYp. H3yuenue, coxpaumenue u YnpaeieHue 2eHeMmudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMBICIOBLIX — JHCUBOMHBIX 8  YeNsaX  VIyYUleHUs
Cyuecmeyowux U Cco30aHusi HOBbIX NOpPOO0, JUHUL U KPOCCO8, 6 MOM YUCTe
C NpUMeHeHUeM COBPEeMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, Nepedosblx uoel u
NepCneKmuBHbIX MexXHON02ULL.

JeMoHcTpanmun

[Toptpets: H.W. Basunos, 1.B. Muuypus, I'./]. Kapneuenxo, I1.11. Jlykpsinenxo,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuiel 1 cxembl: «L{eHTpbl MPOUCXOXKACHUS W MHOT0OOpasusi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSIAOB B HACJIEACTBEHHOW W3MEHUYUBOCTHY,
«MeTtoapl cenexkiuny, «OTnanéHnas ruopuauzanusy, «MyTarenes».

JlaGopaTtopHas pabota «M3ydeHue COPTOB KYJIbTYPHBIX pAacTeHUH U TOPOA
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas pabota «3yueHue MeToJ0B CeEKIIMA PACTCHHI.

[IpakTuyeckas pabora «[IpuBuBKa pacTeHuR».

Okckypeust «OCHOBHBIE METOAbl M JIOCTHIKEHHS CEJIEKUUMU PpPACTEHUH H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, IIEMEHHYI0 (epMy, COPTOUCIIBITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JaOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO

LEHTPA)».
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Tema 16. BuoTexHoJi0rusi U CHHTEeTHYeCKas1 OHOJIOTHA

OOBEKTHI, UCTIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBbI, UX XapakTepucTuka. TpaguuuonHas OMOTEXHOIOTUS: XJIeOONeUeHUE,
NOJly4YE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTMUYECKUI CHHTE3.
OOBeKTbl MUKPOOMOJIOTUYECKUX TexHoJorui. [Ipon3BoAcTBO Oenka, aMUHOKHUCIOT U
BUTaMUHOB.

Co3aHre TEXHOJOTMH W HMHCTPYMEHTOB ILIEJICHANPABICHHOIO W3MEHEHUS W
KOHCTPYHPOBAHUS T€HOMOB C LEIBI0 IIOJIYYEHUS OPraHM3MOB M HX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEYAIOIINECS B IPUPOJI€ OMOCUHTETUUECKUE MTYTH.

Knerounas wmxkeHepus. Meroapl KyJapTypbl KIETOK M TKaHEW pACTEHUN H
#KUBOTHBIX. Kprobanku. Comarnyeckass ruOpuau3anus 1 cCOMaTHUECKUd IMOpPHOTeHe3.
Hcnonb3oBaHue TramiOMiOB B CEIEKUUU pacTeHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHATLHLIX U NOAUKIOHATbHBIX AHMUMeEN 8 MeOUyUHe.
M cKycCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTPYKIUSA SIMIEKIECTOK W KIOHHPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTALlMK SIAEp KIETOK. TexnHonozuu 0300po6nenus,
KYIbMUBUPOBAHUA U MUKPOKIIOHAIbHO20 — PA3MHONCEHUS — CEeNbCKOXO3AUCTNEEHHbIX
KYIbmyp.

XpoMOcOMHass W TeHHas WHKeHepus. VICKyCCTBEHHBIH CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHantHbix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHns M MEepPCIEeKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKUE POOIEeMbl TEHHOW UHKEHEPHUH.

Memuuunckue — OuotexHonoruu.  IloctreHomHass  mudpoBas — MeaUIMHA.
[TIIP-guarsoctuka. MeTaOOJIOMHBIM aHaIW3, TEHOIICHTPHUYECKUM aHalu3 IpoTeoma
YeJIOBeKa JJIA OLEHKA COCTOSIHUSI €ro 370pOBbs. M Cronb30BaHME CTBOJIOBBIX KIIETOK.
TapreTnas Tepamnus paka. 3D-OnonHxeHepus Ui pa3padoTku (yHIaMEHTATbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUs KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHi
TpEXMEPHOTO  OWONpUHTUHTa U cKaddonauHra  afasg  pelieHus  3ajaad
MEPCOHAIIM3UPOBAHHON MEULIUHBI.

Coznanne BEKTOPHBIX BAaKIUH C LEbI0 0OecrieueHus: KOMOMHUPOBAHHOM 3alllUThI
OoT  BO3OyauTenen OPBHU,  ycraHoBieHHe MOJIEKYJIIPHBIX ~ MEXaHU3MOB
¢dbynkunonupoanusi PHK-copepkammx BUPYCOB, BBI3bIBAIOIIMX 0OCO00 OMAacCHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHcTpanyu

Tabmuubr u  cxembl: «/crnonb3oBaHHEe MUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
IIPOU3BOJACTBEY, «KieTouHas nHxkeHepusn», «I eHHass HHXKEHepUs».

JlabopaTopHas pabota «M3ydueHne 00beKTOB OMOTEXHOIOTUM.
[MpakTudeckas padota «IloaydeHre MOJIOYHOKHUCIIBIX IPOTYKTOBY.
Okckypeuss  «buoTexHoNOrMS  —  BaKHEHIIAas — MPOWM3BOJWTEIbHAS  CHJIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)».
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11 KJIIACC

Tema 1. 3apo:kneHue u pa3BuTHe IBOJIONMOHHBIX NPeICTABICHNA B 0M0JI0THHI

OpomonnonHasa teopus Y. [lapeuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKu3nb 1 HayuHas aestenpsHOCTh Y. /lapBrHa.

JBrxymye cuibsl 3BoaouMd BuAoB 1mo Y. JlapBuHy (BBICOKas MHTEHCHBHOCTH
Pa3MHOKEHHUS OPTaHU3MOB, HAaclEACTBEHHAs: N3MEHUYUBOCTh, OOpH0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBII U HCKYCCTBEHHBIA OTOOD).

Odopmiierne cuaTeTHUecKOl Teopuu 3Bomonuu (CTJ). HelTpambnas Teopus
sBomouu. CoBpeMEHHast BOJIIOIIMOHHAS OMOJI0THs. 3HAYEHHE IBOJIIOIMOHHON TEOPHUH
B (h)OpPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHCTpanyu

[Toptpetsi: Apucrorens, K. Jlunnen, K.b. Jlamapk, 3.K. Cent-Unep, XK. KroBbe,
Y. apsun, C.C. YerBepukos, U.W. [lImansraysen, x. Xonaenn, /K. benses.

Tabmumpsl u cxemsl: «Cucrema xuBoil npupozas! (mo K. Jlunuer)», «JlectHuua
XUBbIX cymectB (mo Jlamapky)», «MexaHusMm (QopMUpOBaHUS MPUCIOCOOICHHIA
y pacteHuil u xuBOTHbIX (mo Jlamapky)», «KapTa-cxema MapuipyTa MIyTEIIECTBUS
Y. Napsunay, «Haxonku Y. Hapsunay, «Dopmbl 60ps0sI 3a cymiecTBoBaHue», «Ilopoabl
roiyoeit», «MHoroobpasue KyabTypHbIX (opMm KamycTel», «llopoabl momManmHuX
KUBOTHBIX», «Cxema oOpazoBanusi HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOIIECHMS JBWXYIIMX CHJ 3BOIMIOLUN», «OCHOBHBIE IOJOKEHUS CUHTETUYECKON
TEOPHUH BOJIOLIUNY.

Tema 2. MUKPO3BOJIIOIHUS U €€ pe3yJbTaThl

[Tommynsiiys Kak 3yeMeHTapHas eIMHUIIA S3BOMIOINUA. COBPEMEHHBIE METObI OLIEHKH
T€HETUYECKOro pa3HooOpas3ust U CTPYKTypbl nomyisuuid. M3MeHenue reHodoHaa
NOMYJISILMKA KaK J3JEMEHTAapHOE HBOJIIOIMOHHOE SBJIEHHWE. 3aKOH TI'€HETHYECKOIrO
paBHoBecus [x. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (HAKTOPHI (IBMKYIINUE CUIIBI) IBOIONUH. MyTaIllMOHHBINA TIPOIIECC.
KoMmOunatuBHass u3MeHUMBOCTh. JIpei) TEeHOB — ciydailHble HEHaAINpaBICHHBIC
W3MEHEHMUs] 4YacToT aiened B nomyisauusax. O¢dexT ocHoBatens. Ighghexm
oymuLiouno2o copaviwika. CHUudceHue 2eHemuyecko20 pasHooOpasus: NPUYUHbL U
cneocmeus. Ilposenenue sghghexma Opeiigha 2enos 6 OGONBLUWUX U MATBLIX NONYAAYUSIX.
Murpamuu.  UW3omsmust  momynsiiuii:  reorpaduueckas  (MPOCTPaHCTBEHHAS ),
ounonornyeckas (penpoyKTUBHAS).

EctectBenHbIi 0TOOp — HarpaBisitouii Gpaxtop 3Bostonnn. @OpmMbl €CTECTBEHHOTO
oTOOpa: JBWXKYIIHUNA, CTAOMIM3UPYIONMINN, pa3pbiBatommii (Au3pynTtuBHbii). [lomoBoii
0T00p. BO3HMKHOBEHUE U 3BOIOIMS COIIUATIBHOTO MOBEICHUS dKUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHU3MOB KaK  pe3yJapTaT  MHUKPOIBOJIIOLUH.
Bo3HukHOBeHHE MpUCTIOCOOIEHUN y OpraHu3MoB. ApomMop(]o3bl U HAMOATANTAIMH.
[Tpumepsl mpucnocobieHuil y opraHu3MoB: Mopdororuueckue, (HU3HOIOTHUIECKHE,
OnoxuMuyeckue, nopegaeHueckrue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero xkpurepun u CTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKPOAIBOTIOIMH. M30msmms — kimtoueBoit ¢aktop BumoodpazoBanus. [Iytu u crmocoObt
BUJI000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe), CUMIIATPUYECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MOJUIUIOMaU3alus, rudpuanszanus). JJIMTeaIsHOCTb
HBOJIFOLMOHHBIX IIPOLIECCOB.

Mexanu3mbl popMUpOBaHUS OUOIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OMOJIOTMM B pa3pab0TKE HAyYHBIX METOJO0B COXpaHEHUs
OouopazHooOpazusi. MUKPOIBOJIIONUA ¢ KODBOJIOIUS MMApa3sUTOB M UX XO3S5EB.
MexaHu3Mbl OpMHUPOBAHUS YCTOMYMBOCTH K aHTUOUOTHKAM U CTIOCOOBI 0OPHOBI C HEH.

JleMoHCTpanyu

[Toptpetsi: C.C. UerBepukos, O. Maiip.

Tabnuub! u cxembl: « MyTallMOHHAsT U3MEHUUBOCTHY, «llomysimoHHas CTpyKTypa
Buja», «Cxema nmposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBuxkymine CHIIbI
IBONIIOLUUY,  «DKOJIOTHMYECKass  M30JSUS  NOMYJsIUMKA  CEeBAaHCKOM  (hopenmmy,
«I"eorpaduueckast U30JSALUS JTUCTBEHHUIIBI CUOUPCKOW W JIMCTBEHHUIIBI JAypPCKOID),
«lTonmyALMOHHBIE BOJHBI YHUCICHHOCTH XHUIIHUKOB M XEpTB», «(Cxema IeucCTBHS
€CTECTBEHHOTO 0TOOpa», «Dopmbl GOpbOBI 3a cyliecTBoBaHUE», «HAYyCTpUaTbHBIN
Menanu3zMy», «Kupbie uckomnaembie», «I[IOKpOBUTEILCTBEHHAsI OKpacka >KUBOTHBIX,
«IIpenynpexnaromas oOKpacka KUBOTHBIX», «DHU3MONOTHYECKUE aJanTalun,
«IIprcnocobIeHHOCTh OPTAaHU3MOB U €€ OTHOCUTEIBHOCTDY, «Kputepuu Bumay, « Busbl-
nBorHuKN», «CTpykTypa BuAa B mnpupoae», «CrnocoObl BHI000pa30BaHUS,
«l'eorpadmueckoe BuUI00OpazoBaHWE TPEX BHJOB JAHABIIICHY, «IKOJIOTUYECKOE
BHJI000pa30BaHKWe BUJIOB CHHUID, «llommmionasl pacteHuii», «KamycTHO-penedHbIi
TUOpUI.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydella ITHIl U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIOCOOJICHHM, dydesia MTHUIl U 3BEpel pa3HbIX
BUJIOB, repOapuu pacTeHUi OJU3KUX BUJIOB, 00Pa30BABIIUXCS PA3IMYHBIMU CIIOCOOAMH.

JlabGoparopHas paboTa «BrisiBJIeHHE N3BMEHYMBOCTH Y 0COOEH OJHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnocobiieHuss OpraHu3MOB U HUX OTHOCHUTENIbHAS
11EJICCO00PA3ZHOCTHY.

JlabopaTopHas pabora «CpaBHEHHE BIUJIOB 10 MOP(OIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoIIOLUS U €€ Pe3yJIbTaThI

MeTtoapl u3ydeHus MakpodBoONUH. [laneoHTomormueckre MeToNbl W3Y4YeHHs
sBosonuu. [lepexomusie GopMbl 1 PUITOTEHETHYECKHE PSRl OPTaHU3MOB.

buoreorpaduyeckue metonpl uydeHus sBoioruu. CpaBHeHue (Quiopsl U (hayHbI
MaTEepUKOB M OCTPOBOB. buoreorpadudeckue obnactu 3emnn. Bumbl-oHIEMUKH H
PEJIAKTEHI.

OMOpPHONOTHYECKHEe W CPaBHUTEIHbHO-MOP(POIOTUYECKHE METOABl H3YUCHHS
IBOMONMU. [ ©HETHYECKME MEXaHW3MBl DJBOJIONMM OHTOT€HE3a W  TOSBICHUS
IBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMUHBIC W aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIe
OpraHbl U aTaBU3MblL. MOJIEKYIIPHO-TEHETUYECKUE, ONOXUMUIECKIE U MAaTEMaTHUECKUE
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METOABl W3yYEHHsI OBOIMIOUMU. ['omosornunbie reHbl. COBpEMEHHBIE METOBI
MOCTPOCHUS (PUIOTEHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTallM{ U 3BOJIOLHS TEHOMOB.

OO6mme 3aKOHOMEPHOCTH (TpaBWIIa) OHBONIONUHU. [lpunyun cmenvl @QyHKYULL.
HeoOpatumocTs 53Bostouuu. ApantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
DBOJIIOLIHH.

JeMoHcTpanyu

[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, @. Mromep, 3. ['ekkens.

Tabmuupl u  cxembl: «DUIOTEHETUYECKUA PpSAA  JIOMAIN», «APXEONTEPHKCY,
«3Bepo3yOnle suepb», «Crerouedansn», «Puanoputey, «CeMeHHbIE MaOPOTHUKNY,
«buoreorpaduueckue 30861 3eMinn», «Jpeid KOHTUHEHTOBY, «PenukThDy, «HavanbHbie
CTaAu¥ 3MOPHUOHAIIBHOTO Pa3BUTHSI MO3BOHOYHBIX MUBOTHBIX», «['OMOJOrMYHBIE U
aHAJIOTUYHbIE OpraHb», «PyauMeHTh», «ATaBU3MBD, «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W [uMIaH3e», «lJaBHble  HampaBieHUs  ABodouum», «OOmue
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOopynoBaHue: KOJIJIEKIMU, Trepoapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AHAJOTMYHBIX, PYAMMEHTAPHBIX OpPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxokaeHue U pa3BUTHE KM3HHU HA 3emJie

Hayunble runoTe3bl NpOUCXOKAEHUS KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIePMUs.
JloHayuyHble TpEACTaBICHUS O 3apOXKACHUM >KM3HU (KpeauuoHu3M). l'umoresa
IIOCTOSTHHOTO CaMO3apOXACHUS KU3HU M €€ omnpoBepkeHue onbitamu D. Penwy,
JI. Cnannanianw, JI. [Tactepa. [IpoucxoxkaeHue ®Ku3HU U aCTPOOUOTIOTHS.

OcHOBHBIE 3Tanbl HeOopraHU4eckoil sBomtouuu. [lmanerapnas (reosoruueckas)
ABOJIONMS. XHUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHWYECKUX BEIECTB
n3 Heopranumdeckux. OmeiTr C. Mwumiepa u I'. IOpu. OOpazoBaHue NOJIUMEPOB
3 MmoHoMmepoB. Koanepsarnas runore3a A.M. OnapuHa, runore3a nepBUYHOr0 OyIr0HA
Jx. XonneitHa, renerudeckas runorte3a I'. Mémnepa. Pudoszumsr (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH ¥ BOBHUKHOBEHHE MPOTOKJICTKH.

Uctopusa 3eminn u Meronsl e€ m3ydeHus. VckonmaeMble OpraHUYECKHE OCTATKHU.
['eoxpononoruss u e€ wmetoapl. OTHOCUTENbHAsT W aOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOIOrnYecKas MKasa: 30Hbl, 3pPbl, IEPUOBI, ITTOXH.

HavanbHpie 3Tanbel opraHnyeckor 3BotonuU. [losBIEHHE M 3BOJIIOLMUSA TEPBBIX
KJIETOK. DBoJtolMs MeTabonu3Ma. Bo3HukHOBeHHE nepBbIX dkocucTeM. COBpeMEHHbIE
MUKpPOOHBIE OMOIJIEHKM KAaK aHAJOT NEepBBIX Ha 3emsie cooOuiecTB. CTPOMATOMTHI.
ITIpokapuOThI U DYKapUOTHL.

[Ipoucxoxaenue HykapuoT (CUMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHHE
BUpYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHn3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
TPYNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Talbl SBOJIOUUMA BbICHIMX pacTeHuil. OCHOBHbIE apoMop(]o3bl
pacTtenui. Beixon pactenuil Ha cyury. [losgBiIeHHE CIIOPOBBIX PACTEHUM U 3aBOCBAHUE
umu cymn. CemeHHble pacteHus. [IponcxoxieHrne HBETKOBBIX PACTEHHI.
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OcHOBHBIE 3Tambl H3BOJIONMH JKUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
*KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOpaoBble KMBOTHbIE. JKu3Hb B BOAE. OBOJIONMUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentimii. [IpoucxoxaeHne MICKONUTAIONUX U TTHII.
[Mpuniun kiatoueBoro apomopdosa. OcBoeHre OeClO3BOHOYHBIMU M TTO3BOHOUYHBIMU
YKUBOTHBIMH CYIIIU.

Pa3Butre x)u3HM Ha 3eMiie 1O 3paM M MEepUoAaMm: apXeu, MpoTepo30il, Najieo3oMu,
M€3030i, KaiiHO30i. OOIas XapakTepuCTHUKa KIMMaTa U T'eOJOTMYECKHX IPOLIECCOB.
[TosiBeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTJeoOpa30BaHUE: €r0 yCJIOBUS U
BIIMSIHUE HA Ta30BbIN COCTAaB aTMOC(EPHI.

MaccoBble BBIMUpPaHHUSI — OKOJOTHMYECKHE KpU3UCHI mpouuioro. IlpuuumHbl H
CIEACTBUA MAacCCOBBIX BbIMUpaHUWA. COBPEMEHHBIA JKOJIOTMYECKHM KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHass cucteMa opranudeckoro wwupa. I[IpuHnumel kiraccupuKauu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHAE TPyl OPraHU3MOB.

JleMoHcTpanmun

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, U.1. Meunukos, A.1. OnapuH,
JIx. Xonnaeiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita ®. Penm», «Cxema ombita JI. Ilactepa
10 M3YUYEHUIO CaMO3apoXKAeHUs )Kku3Hn», «Cxema onbita C. Musiepa, I'. FOpuy», «3tamnsl
HEOPraHUYECKOW HBOJIOLUUN», «l'eoxpoHonornueckas mkana», «HayanpHble 3Tarbl
OpraHUYeCcKO IBOMIONUNY», «CxeMa oOpa3oBaHUS JYKAPUOT MyTEM CUMOMOTEHE3ay,
«CucremMa >xuBoi TpUpoAbD», «CTpoeHHe BHUpycay, «ApomMop(}o3bl pacTeHui»,
«Punnodute»y, «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUYHBIE BOJOPOCITNY,
«Mxwm», «llanopotHukn», «l'omoceMeHHble pacTeHus», «Opranbl [BETKOBBIX
pacteHui», «Cxema pa3BUTHS JKUBOTHOTO MHUPa», «ApoMOp(}O3bl KUBOTHBIXY,
«IIpocrerimmey, «Kumeunononoctusiey, «llmockue yepBu», «YUIeHUCTOHOTHEY,
«Pp10BIY, «3emHOBOAHBIEY, «lIpecmbikarommecs», «lITuipp, «MIieKoNUTAIOIIUEY,
«Pa3BuTHE XHW3HM B apXeucKou spe», «Pa3BuThe XU3HU B MPOTEPO3OUCKOU 3PEm,
«Pa3BuTHEe XU3HM B NAIICO30MCKOW 3pe», «Pa3BUTHE JKU3HU B ME3030MCKOM 3pEy,
«Pa3BuTHe XHM3HU B KailHO30MCKOW 3pe», «COBpEMEHHAas CUCTeMa OPraHUuYeCKOro
MHUPA.

ObopynoBanue: repdapuu pacTCHUN PA3IMYHBIX OTIEIIOB, KOJUICKIINN HACEKOMBIX,
BJIQKHBIC Tperaparbl >KUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUICKIIMH WTIJIOKOXKHX,
CKEJICTBI TTO3BOHOYHBIX )KUBOTHBIX, Uy4esa MTUI] U 3Bepeil, KOJUICKIIMA OKaMEHEJIOCTEH,
MOJIE3HBIX UCKOTIAEMBIX, MYJISDKU OPTaHHYECKUX OCTATKOB OPTaHH3MOB.

Buptyanbhas nabopatopHas pabora «MojenupoBanue onbiToB Musuiepa—tOpu
[0 HW3YYEHUIO aOMOTeHHOTO CHHTE3a OPraHMYeCKHX COEAMHEHUH B TEpBUYHOI
aTMocdepe».

JlaGoparopHas pabGota «M3ydeHne u ommcaHHe HCKOMAEMBIX OCTATKOB JIPEBHHUX
OpPraHU3MOBY.
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[IpakTtuueckas pabora «V3ydyeHre OCOOEHHOCTEH CTPOCHHUS pPACTEHUN PpPa3HBIX
OTIEJIOBY.

[IpakTtuueckass pabora «M3yyeHue o0COOCHHOCTEH CTPOEHUSI IMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. Ilpoucxo:kaeHue YejI0BeKa — AaHTPOIOTeHe3

Pa3znensl 1 3a1aun aHTPONOIOTHU. METO/IbI AHTPOIIOJIOTHH.

CraHoBi€HUE TMIPEACTABICHUN O TMPOUCXOXKICHUM 4YEJOBEKa. PenurnosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YesoBEKa € KUBOTHbIMU. (CHCTEMAaTHUECKOE IIOJIOKEHUE YEJIOBEKa.
CBHETENBCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMH: CPAaBHUTEIHLHO-MOP(OIOTrHUYECKHE,
aMOpuoiornyeckue, Gu3noIoro-OMOXUMHUECKHE, MoBeAeHueckne. OTanuns 4eaoBeKa
OT JKUBOTHBIX. [IpAMOX0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3zBurtne
TOJIOBHOI'O MO3T'a ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.

JBrxymue cuibl (QakTopbl) aHTpONOreHes3a: OWOJOTMYECKUE, COLUAbHbIE.
CooTHoeHne OUOIOrHYECKUX U COLTUANBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAuM aHTpOIOreHe3a. PaHHue uyenoBekooOpa3Hble 00€3bsHbI
(MpOKOHCYJBI) U paHHHUE MOHTUIbI — OOIIME MPEAKH YETOBEKOOOpa3HBbIX 00E3bsH U
J0JeH. ABCTpPaJONNUTEKHM — JBYHOTME MNpPEIKH Jitonei. UelloBeK yMeIbli, IEpBbIC
W3TOTOBJICHUSI OpyAud Tpyzaa. YemoBeK NPSAMOXONSIIMK W TEPBBIM BBIXOX JIFOJIEU
3a npenenbl Appuxu. YenoBek reiaenbOeprckuii — o0muil mpeaoK HeaH1epTaaIbCKOro
YEJI0BEKa U YEJIOBEKA pa3yMHOT0. UelloBEK HEaHIepTAIbCKUIM KAK BU JIFOAEH XOJIOHOIO
KInuMarta. YemoBeK pasyMHbId COBPEMEHHOTO THIMA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka n najieoreHoMHKa.

OBOJIIOLIMSI COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISILMAX
yesioBeka. MyTalMoHHbIN Tipoiiece U oauMopdusm. [lomynsimoHHbie BOJIHBI, Apend
T€HOB, MUTpaus 1 «3(pPeKT ocCHOBATEND B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. Ilomatme o pace. bonpmme pacel:  €BpOINEOUIHAS
(eBpasmiickasi), aBCTpajo-HETpouaHasi (SKBAaTOpHabHAsi), MOHIOJIOWJHAsA (Aa3UATCKO-
amepuKaHckas). Bpems W myTH pacceleHus YeloBeKa IO IulaHeTre. EIMHCTBO
yelioBeueckux pac. Hayunas HecocTosiTenbHOCTh pacusma. I[IpucnocoOneHHOCTh
YeJIOBEKa K Pa3HBIM YCIOBUSAM OKpY Karomieh cpenbl. Biusane reorpadudeckoit cpepl
u Aperida reHoB Ha MOP(DOIIOTHIO U (PU3NOJIOTHIO YEIOBEKA.

MexaucuuruinHapHble METO/Ibl B (Pu3nueckoi (OMOJIOrM4ecKoi) aHTPOMOJIOTHH.
OBOJIIOLIMOHHASA AHTPONOJIOTHS. W MAJCOAHTPONOJOTHS YEJIOBEYECKHUX IOITYJISLIHMA.
buocounanbHble HCCIENOBaHUS MNPUPOABI 4YenoBeka. lccnemoBaHue KOIBOJIOIUU
OMOJIOTUYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHCcTpanyu

IToprpetsr: Y. dapsun, JI. JIuku, A.5. Porunckui, M.M. I'epacumos.

Tabmuupbl 1 cxeMbl: «MeToJbl aHTPOMOJOTUNY», «['OJOBHOM MO3r 4YenoBeKay,
«YenoBexkooOpa3Hbie  00€3bsiHBI»Y, «CKENeT 4YelloBeKa U CKENeT IIUMIIaH3e»,
«PynMMEHTBl U aTaBU3MbDY, «J[BHXKYIIHME CHJIBI aHTPOIOrEHE3a», «IBOJIOLUOHHOE
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JIPEBO YEJIOBEKA», K ABCTPAIONUTEKY, «HEIOBEK YMEIbIi», «HeI0BEK MPIMOXOAAITUN,
«JlenncoBckun uenoexk» «Heannepranbup», «KpomanboHp», «llpenku denosekay,
«DTamnsl ABOJIIOIMH YE€I0BEKay, «Pachl uenoBeka.

OOGopynoBanue: MYyJISKH OKaMEHEIOCTEH, MPeIMETOB MaTepUaibHOW KYJIBTYPBI
NpEeIKOB deNoBeKa, penpoaykuuu (dororpaduu) KapTuH C MHUDOTOTHUECKUMHU U
OMONMEHCKIMHU  CIOKETaMH  MPOUCXOXKACHUS  4YeloBeka, (ororpadmu  HAXOIOK
MCKOMAaEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENIb Yeperna YeaoBeKa 1 ueperna
IMMIIaH3€, MOJEJIb KHUCTH 4YEJIOBEKa M KHUCTH IIMMIIAH3€, MOJEIU Topca MPEIKOB
YeJIOBEKa.

JlabopaTtopHas pabora «V3yueHne OCOOEHHOCTEH CTPOEHHS CKEJeTa YelIOBEKa,
CBSI3aHHBIX C MIPSMOXOXKICHUEM).

[IpakTuyeckas padota «M3ydeHune 3K0JIOrM4ecKUX aanTauii 4eI0BEeKay.

Tema 6. Jkojiorussi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CUCTEM C OKPYKAKIIeHl cpeaou

3apoxneHre W pas3BuTHEe SKojoruu B Tpyldax A. I'ymGonsara, K.®. Pynbe,
H.A. CeBepuosna, J. I'ekkens, A. Tencnu, B.H. Cykauéna. Pa3nensl u 3a/1a4u 3K010THH.
CBs13b KOJIOTUHU C IPYTUMH HAyKaMH.

Mertoasl skosioruu. IloseBeie HaOMOAEHUS. ODKCIEPUMEHTHI B  SKOJOTHH:
NpUPOAHBIE U TabopaTopHble. MoAeIMpOBaHUE B SKOJIOTUU. MOHUTOPUHT OKpYKatoLen
Cpebl: TIOKAJIbHBIN, PErMOHATBHBIN U TJI00AJTHHBIMN.

3HavYeHUe PKOJIOTUYECKUX 3HAHUU ISl YeJIOBEKa. DKOJOTUUECKOE MUPOBO33PECHHE
KaK OCHOBA CBfA3€H YEJIOBEYECTBA C MNpupoAor. PopmMuUpoOBaHHE HKOJOTHUECKON
KYJBTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.

JeMoHcTpanmun

[Toptpetsi: A. I'ym6onbar, K.®. Pynse, H.A. CeBepiios, 3. ['ekkens, A. Tenciu,
B.H. Cyxkaués.

Tabmuubel u cxembl: «Pa3mensl skojiormm», «Metonpl skoorum»y, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH CPEABD).

JlaGoparopHas pabota «M3yueHre MeTo10B HIKOJIOTHYECKUX UCCIIETOBAHUID.

Tema 7. OpranusmMsl U cpea 0OOUTAHUSA

Dkosiornueckre (QakTopbl M 3aKOHOMEpHOCTH HX AeiicTBus. Kriaccudukarms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEpPHOCTH  JIEUCTBUS  dKoJIorMueckux  (aktopoB. IlpaBuino MuHHMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpPTraHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYAaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIBl PACTEHUN U
’KUBOTHBIX I10 OTHOILIEHHUIO K CBeTy. CUrHaJIbHASL poJib cBeTa. DOTONEPHOAU3M.

TemmnepaTypa kak 3kojgoruueckuii pakrop. JlelicTBue TemmnepaTypbl Ha OpraHU3MBI.
[ToiikunoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTr'aHU3MBI.
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Brnaxnocts  kak  3konoruueckui  ¢aktop. I[lpucmocoOneHuss — pacTeHHM
K TIOJIJICp KaHMI0 BOIHOTO Oananca. Knaccudukamnmsi pacTeHU 110 OTHOIICHHUIO K BOJIE.
[Ipucnoco6ieHus >KUBOTHBIX K N3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3yIIHAs,, TIOYBEHHAs,
IyOMHHAsS MOIIOYBEHHAS, BHYTPHOPTaHU3MEHHAsE. PU3NKO-XUMUYECKHE OCOOEHHOCTH
cpen obutanust opranu3MoB. [IprcrnocobiieHrst OpraHu3MoB K KU3HU B PA3HBIX Cpeiax.

buonornueckne purmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE U TOJUYHbBIC
puTMBL. [Ipucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIOBUH KU3HH.

XKuznennsie hopmbl opranu3moB. [lonsitue o xuzHeHHou ¢dopme. Ku3HEHHBIE
dbopMBI pacTeHW: JEpeBbsl, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHHUE TPaBHI,
oJlHOJNIETHHE TpaBbl. JKU3HEHHbIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TE€OOHMOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue ¢akTopel. Buasl OHMOTHYECKMX B3aMMOJEHCTBUN: KOHKYpPEHIMS,
XUIIHUYECTBO, CUMOMO3 U ero ¢dopmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUYeCcTBO). HeTpoduueckre B3anMoieicTBUS
(Tommueckue, dopudeckue, hadpuyeckue). 3HaUCHUE OMOTHUYECKUX B3aMMOJICUCTBUI
JJIs. CYIIECTBOBAHMUSI OPraHU3MOB B cpeae oOuTaHus. [IpuHIMO KOHKYPEHTHOIO
WCKITFOUCHHUSI.

JleMoHCTpanyu

Tabmuubl u  cxembl: «Okonorudyeckue  GakTope», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKUE TPYMIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
JKUBOTHBIC», «XOJOJHOKPOBHBIE KUBOTHBIE», «DHU3MOJIOTHYECKUE  aJanTaluu
KUBOTHBIX», «Cpe/ibl 0OUTaHUsI OpraHU3MOBY, «brosornueckue puTMbly, « Ku3HeHHbIC
bopmbI pacTeHui, «Ku3HEeHHbBIE dhopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJIUCTBEHHOTO Jecay, «JKOocHCTeMa XBOWHOTo Jjeca», «llemum nuTaHusy,
«XunranyectBoy, «Ilapasutuzmy, «Konkypennusy», «Cumonos», «KommeHcamuzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, TPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3JIMUHBIX JKOJIOTUYECKUX (DaKTOPOB, repdapuu CBETOIIOOMBBIX, TEHEIIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJIOOMBBIC, TEHENIOOUBBIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHusi, TrepOapuu U KOJUICKIIMH TEIUIONIOOMBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMUYMBBIX PpACTEHUN, Yyyena MTULl W 3Bepei, repOapuu pacTEeHUu,
OTHOCAIIUXCS K Turpoduram, kcepoduram, Me3opuram, KOMHATHBIE PACTEHUS JAHHBIX
IPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIONIMNX B Pa3HBIX Ccpefax, repoapuu U KOJICKIIMU
pacTeHUN W IKWUBOTHBIX, OOJIAJAIONIMX YEepPTaMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUHM JKM3HHM, TrepOapuu W KOJUICKIIMM PACTEHUM U >KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU YKUBOTHBIX, YYACTBYIOIIUX B Pa3IMUHBIX
OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTtopHas pabora «BbIsiBIeHHE MPUCTIOCOOJICHH OPTaHU3MOB K BIIUSHHIO
CBETa».

JlaGopaTtopHas pabora «BbIsiBIeHHE MPUCIOCOOJICHUM OPraHU3MOB K BIIUSHHIO
TEMIIEPATYPbI».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
OOUTaHUSD.
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Tema 8. DxoJiorusi BUA0B ¥ MOMYJISIIHIA

DKOJIOTUYECKUE XapPaKTEPUCTUKKU mMonyiasuuu. llomynsiius kak OWoJIorudeckast
cucrema. Pojib HEOTHOPOTHOCTH cCpeibl, (U3NUECKUX OapbepoB U OCOOCHHOCTEH
Ouosiorud BHUAOB B (OPMHUPOBAHMH MPOCTPAHCTBEHHOM CTPYKTYPHI IOMYJISITUH.
OCHOBHBIC TIOKA3aTEJIM MOMYJIAIUN; YUCICHHOCTD, TIOTHOCTh, BO3PACTHAS W TOJIOBas
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTa, CMEPTHOCThH, MUTPALIUSL.

OKojoruyeckass CTpykTrypa nonyysinuu. OleHKa YUCICHHOCTH MOMYJISIIUU.
JvHaMuka mnonmyJisiuuu W €€ peryisuus. DbuoTHYeckuid NOTEHIMAT MOIMYJIALUY.
MoaenupoBanue IUHAMHUKHA MOONYyJsiyU. KpuBBIE pocTa YUCICHHOCTH MOIYJISAIUU.
KpuBble BeiKkUBaHUS. Perymsius 4MCcIeHHOCTH MOMYJISIHI: poib (PAaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IVIOTHOCTH. DKOJOTHUYECKUE CTpaTeruu BUAOB (r- u K-cTpaterun).

[Tonsitue 06 sKoorMUEcKOl HuUlIe BUIa. Mectoooutanue. MHOTOMepHasi MOJIEh
skonornueckon Humum Jx.JM. XarumHcoHa. Pa3Mmepbl OKOJOTMYECKOM  HUIIW.
[ToTeHuMaNbHAS U PEATM30BaAHHAS HUILIU.

Bup xak cucrema nonyJsianuii. Apeansl BUI0B. BUabl 1 MX )KU3HEHHbBIE CTPATETHH.
DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEAECHUS M MHUIPalUil KUBOTHBIX. buosiornueckne MHBa3UH
qy>KEPOJHBIX BUIOB.

JeMoHcTpanmun

[Toprper: Jx.M. XaTunHCOH.

Tabmuiet u cxXeMbl:  «OJKOJOTMYECKHE  XapaKTEPUCTUKUA  TOMYJISIUANY,
«IIpocTpaHcTBEeHHAs] CTPYKTypa MOMyJsiuun», «Bo3pacTHble TUpaMUJIbI MOMYJISIIITN,
«CKOpOCTh 3acelieHUs] TOBEPXHOCTH 3EMJIM Pa3IUYHBIMU OpraHu3Mamm», «Mojenb
skonorndeckor Hui Jx. M. XaTauHcoHay.

OO6opynoBanue: repOapruy pacTeHUM, KOJUICKITUN KUBOTHBIX.

JlabopaTopHas padota «I[IpucnocobneHus ceMsiH pacCTeHUI K PACCETICHUIOY.

Tema 9. Jkos10rus cO00IMIECTB. IKOJIOTNYECKHE CUCTEMBI.

CoobmrecTBa opranu3MoB. brorieHos u ero cTpykrypa. CBS3u MEXTy OpraHu3MamMu
B OHMOILIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[k. Tencnu). OyHKIMOHATBHBIE OJOKU
OpraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpodudeckue
ypoBHH. Tpoduueckue nenu u cetu. A6rotnyeckue O6J10Ku SKOCUCTeM. [10UBBI U MBI
B 3KocucTeMax. KpyroBopoT BeIIECTB U HOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCUCTEMBbI. buomacca u mpoayKiusi. DKOJOTHUYECKHUE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. llepBuuHbIe U
BTOPUYHBIE CYKIECCUM U WX NPUYHHBL. AHTPONOTEHHBIE BO3JIEUCTBUSA Ha CYKIIECCHUHU.
KnnmakcHoe coobmiecTBo. brnopasnoobpasue u moaHOTa KPyroBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie PKOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu u
0Kearos8. Ixocucmemovl MYHOp, 1eCo8, Cmeneti, NyCmbltb.
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AHTpOTNOreHHbIE KOCUCTEMBI. ATposkocucTeMa. ArpoueHo3. Paznmuuus mexmy
aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. CunanTponuzanus ropojackoil ¢ayHbl. buonormdyeckoe M X03gWCTBEHHOE
3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN  OpPraHU3MOB
B DKOCHCTEMax. Pojib Kackaonozo aghghexma u 6u0o8-30uhuxamopos (knouesvlx 61U008)
6 ynukyuonupoganuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXAY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJAIMA U HKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3/ICHCTBUM.

Mexanuzmvl 6030eticmeust 3a2psA3HEeHUNl PA3HBLIX MUN08 HA CYOOP2aHU3IMEHHOM,
OP2aAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCTMEMHOM YPOBHAX, OCHOBbL IKOI02UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  8030elicmaus.  MeTojolorus ~ MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTC€HHBIX YKOCUCTEM.

JleMoHcTpanuu

IToptpet: A.Jlx. Tencnn.

Tabnuupl u cxembl: «CTpyKTypa OHMOIIEHO3a», « IKOCUCTEMA MTUPOKOIMCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOro Jjecay, «QDYHKIMOHAIbHBIC TPYIIIbBI OpPraHU3MOB
B dKOcUcTeMe», «KpyroBopoT BelIecTB B dKocucteMme», «Llenu nutanus (mactOummHasi,
JNETpUTHAS)», «IKOJOTMYecKas TMHupaMuja dYucem», «IKOJOorudecKas MupaMua
onomMacce», «JKOJOTHYECcKass mnupamuaa osHeprum», «OOpazoBanue O0J0TaY,
«IlepBuunas cykimeccusi», «BoccranoBiaeHue Jeca mociae moxkapay, «IKOCHCTEMa
o3epa», «ArporeHo3», «KpyroBopoT BemIeCTB W TMOTOK JHEPTHH B arporeHo3e»,
«IIpumepsl ypOOIKOCUCTEMY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, 4ydelia MTUIl U
3Bepei, repOapuu KyJIbTYPHBIX W JAUKOPACTYIIMX PACTECHUH, aKBapUyM KaK MOJIETh
IKOCHUCTEMBI.

IIpakxmuueckas paboma «VI3ydenune u onucanne ypoo3KOCUCTEMBD.

Jlabopamopnas _paboma «V3yueHue pa3zHOOOpa3us MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX IKOCHCTEMAX)).

Ixckypcus « IKCKYpCUsl B THTUYHBINA OMOTe011eH03 (B 1yOpaBy, OEpe3HsIK, CIbHUK,
Ha CyXOJI0OJbHBIN WJIM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKYpcusi « IKCKYPCHS B arpOIKOCUCTEMY (Ha MOJIE WK B TETUIMYHOE XO3SMCTBO)».

Tema 10. Buocdepa — riiodanbHasi IKOCHUCTEMA

buochepa — oOmeruianerapnas o6ojouka 3eMiM, TA€ CYIIECTBYET WU
CyIlIeCTBOBaJIa JKW3Hb. Pa3BuTHE mpeactaBieHuii o Ouochepe B Tpymax J. 3rocca.
VYuenue B.U. Bepuaackoro o 6uocdepe. O6mactu Ouochepsr u e€ cocraB. Kupoe
BEIIECTBO OHOC(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyllecTBoBaHUA Ouocdepbl. OcobenHocTH Oumocdeprl Kak
rmobanpHON dKOocucTeMbl. JluHamuueckoe paBHOBecue B Omocdepe. KpyroBopoTs
BEIIECTB M OHMOr€OXMMHYECKHE IHKIBI (yriiepoja, a3oTa). PUTMUYHOCTH SIBICHHIM
B Omocdepe.
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3oHansHOCTH OMOcdepnl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CYyIIM: TYHJIpa,
XBOWHBIE JIECA, CMEUIAHHBIE M IIMPOKOJUCTBEHHBIE JIECA, CTENH, CABAHHBI, IIyCTBHIHU,
TPONMYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYILIH.

CrpykTtypa U (QyHKIMS KMBBIX CHCTEM, OLIEHKA HUX PECYpPCHOIr0 MOTEHIHAIA U
ouochepHbIX PYHKIIUM.

JleMoHcTpanmun

[Toptpetsi: B.1. Bepuanckuii, 3. 3rocc.

Tabmuupr u cxemsl: «l'eocthepsr 3emnm», «KpyroBopoT aszora B mpupoie»,
«KpyroBopor yriaepoga B npupone», «KpyroBopor Kuciopoga B IPUPOIE»,
«KpyroBopoT BoAbI B Ipupoze», «OCHOBHBIE OMOMBI cylny, «Kinumatuueckue nosica
3emnn», «Tynapa», «Taiiray, «Cwmemanabii Jiec», «lIIMPOKOJUCTBEHHBIN JIEeCy,
«Cremnby, «CaBanHay, «IlycTeiHm», « TponrvecKuii Jec.

ObopynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YestoBek U OKpYyKAOIIAS Cpeaa

DKOJIOTHYECKHE KPU3UChl U UX NMpUYMHBL. BoznelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AyIIHOM cpeabl. OXpaHa BO31yxa. 3arpsi3HEHUE BOJIHOU cpeibl. OxpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OxpaHa IOYBEHHBIX peCypcoB. M3MeHeHue
KJIUMarTa.

AHTpPONIOTEHHOE BO3JEHCTBUE HA PACTUTENBHBIM M JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U )KUBOTHOTO MUpa. OCHOBHBIEC MPUHLIUIIBI OXpaHbl Ipupoabl. KpacHbie
kauru. Oco6o oxpansiemeie npupoaubsie Tepputopun (OOIIT). boranuveckue cansl u
300JIOTMYECKHUE TTapKH.

OCHOBHBIE TPUHIMIBI YCTOHYMBOIO Pa3BUTHUsSI YEJIIOBEUECTBA M MPUPOJBI.
PanmonaneHO€ MPHUPOAOIOJIB30BAHNE U COXPAHEHHE OMOJOrHMYECKOro pazHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH TNI00ANBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3UCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTHEe METOOB MOHUTOPMHIA PA3BUTHUSl OMACHBIX TEXHOTECHHBIX IPOIIECCOB.
CucmemHvle uccie008anus nepexooa K pecypcocbepezaroujeti u KOHKYpeHmocnocoOHou
oHepeemuke.  buonocuueckoe  pasnoobpasue u  ouopecypcvl. Hayuonanvhvie
ungopmayuonHvle cucmemul, obecneuusarouue 00CMyn K UHGopmMayuu no cOCMOosHUIO
omoenbHbIX 8U008 U kocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocoboos
O0pvObL ¢ bUONospedcoeHusMU. Pekoncmpykyus MOpCKUX u Ha3eMHbIX IKOCUCTEM.

JleMoHCcTpanuu

Tabmuibl 1 cxeMmbl: «3arpsis3HeHHE aTMochepbl», «3arpsi3HeHHE TUAPOCHEPH,
«3arpsizHeHue mouBbl», «llapHuKOBBIN hdekT», «Ocob0 oxXpaHseMble MPUPOIHBIC
TeppuTOpUn», «MOAEIN YIPaBISIEMOTO MUPAY.

Ob6opynoBanue: Gororpadun OXpaHIEeMbIX PACTEHUHN U )KUBOTHBIX KpacHO KHUTH
Poccniickon ®@enepanuu, KpacHoi KHUTM pernoHa.
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ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI
1O BUOJIOTUN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yJIbTaTaM OCBOEHHUS 00yJarOIIMMUCS
nporpaMMm CpelHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE, METANpEeIMETHbIE U
IIPEAMETHBIE.

B cTpyKType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUS MPOTrpaMMbl MO OHOJOTUHU
BBIICJICHBI CJIEAYIOIIME COCTAaBISIONIME: OCO3HAHHWE OOYYaIOIUMHUCS POCCUHUCKON
IPAXKIAHCKON HMJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOIIPECIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAUIUH  pa3BUTHS  OMOJIOTMYECKOrO0  3HAaHUS, TOTOBHOCTb
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENHHOCTU IEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIMMH CHUCTEME OHOJIOTMYECKOro OoOpa30BaHUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh IEIU U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MPOrpaMMbl MO OHOJIOTMHM JOCTUTAIOTCS
B  C€IMHCTBEYUYCOHOU M BOCIIUTATEIbHON  JESATENIBHOCTU B  COOTBETCTBUU

C TPaJWLUHUOHHBIMH POCCUHUCKUMHU COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, TPHUHATHIMH B OOIIECTBE MpaBWIAMH W HOpPMaMu
MOBEJACHUSA M CIOCOOCTBYIOT —TIpOIleccaM  CaMOIO3HAHMs, CAMOBOCIUTAHUS |
CaMOpa3BUTHs, PA3BUTHUSI BHYTPEHHEN MO3ULUM JTUYHOCTH, MATPUOTHU3MA U YBAKCHUS
K 3aKOHY M TIPaBOMOPSAKY, YEJIOBEKY TpyJda M CTaplieMy MOKOJCHUIO0, B3aUMHOTO
yBaXEHHUSA, OEpEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEIUI0 W TPATUIHUAM
MHOTOHAMOHAILHOTO Hapoaa Poccuiickoin deaepaiuu, Ipupoie U OKPYKarolleu cpee.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro mnpeaMera «buojaorus» JOJKHBI
OoTpakaTb ~ FOTOBHOCTH M  CIIOCOOHOCTb  OOYyYarOIIMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOI'O ONbITa U ONBITA
NEATEeIbHOCTH B TMPOIIECCE pean3alliM OCHOBHBIX HAMpaBICHUN BOCIUTATEIHHOU
JIEATEeIIbBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIIMTAHMSI:

Cc(OPMHPOBAHHOCTD TPAKIAHCKONW IO3MIUK OOYYaroIIEerocsi Kak aKTHBHOIO H
OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIECTBA,;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX IPaB M OOS3aHHOCTEH, YBaXKCHHE 3aKOHA
U TPaBOIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MESATEIBHOCTH IMPH CO3JAHUU YUEOHBIX
IPOEKTOB, PEIICHUH YYeOHBIX U MMO3HABATEIbHBIX 3a/1a4, BHIIIOJTHEHHH OUOJOTHYCCKHX
9KCIIEPUMEHTOBR;
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CIIOCOOHOCTh OMPEENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHHSIM
COBPEMEHHOU XKHU3HHU U OOBSICHSITH €€;

YMEHHE YYMUTHIBAaTh B CBOUX JAEUCTBHUAX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJECHCTBUS JIIOJEH C pa3HbIMU YOEXKJIECHUSMH, KYyJbTYpPHBIMH LIEHHOCTSIMHM U
COLIMAJIbHBIM IIOJIOKEHUEM,;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUYECKOTO COAEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM AEATEIILHOCTH;

2) MAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPaXXAAHCKOM HJICHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHUSI K CBOEMY HapoJly, 4YyBCTBa OTBETCTBEHHOCTU mepen PoauHOM, ropaoctu
3a CBOM Kpau, CBOWO PonnHy, CBOWM A3BIK M KYJbTYypy, NPOIUIOE W HACTOSILIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAWI0 W MaMSITHUKaM IPUPOJBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHWE M Pa3BUTHE
OMOJIOTMH, TOHUMAaHUS 3HAYCHUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B JKU3HU
YeJIOBeKa M COBPEMEHHOT'O 00I11eCTBa;

uaerHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXXeHHI0 U 3amure (OrteuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOTO0 BOCIIMTAHUS:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMl0 W IPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;
OCO3HAHME JTUYHOTO BKJIJIa B TOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOUICHHWE K CBOUM POJMUTEIAM, CO3JIaHUI0 CEMbUM HA OCHOBE
OCO3HAaHHOTO MPUHSATUS LNEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUM C TPAAULIUAMU
HaponoB Poccuu;

4) 3CTEeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOYasl DJCTETHUKY ObITa, HAYy4YHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH,

TOTOBHOCTB K CAMOBBIPAXKEHHUIO B PAa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSBIISITh
Ka4eCTBa TBOPUYECKOU JTUUHOCTH;

5) ¢pu3uyeckoro BocnuTaHus, POPMHPOBAHNS KYJILTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0/1aroNOyYHUs:

INOHMMaHUE W peanu3alus 370pOBOro M 0Oe3omacHoro odpasa *HU3HU (310pOBOE
NUTaHUE, COONIIOIEHNE TUTHEHUYECKUX MPABUII U HOPM, COAIAaHCUPOBAHHBIM PEKUM
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3aHATUN U OTJIbIXA, PETYJIsIpHask (U3NYECKaAsi aKTUBHOCTD), OEpPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U ICHUXUYECKOMY
3J1I0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYaJIbHOIO U KOJUIEKTUBHOTO 0€30I1acHOIrO
MOBEACHUS B CUTYAIUSIX, YTPOXKAIOUINX 3I0POBBIO U XKU3HH JIIOJIEH;

OCO3HaHWE TMOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOaeHus
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) TPy10BOro BOCIIHTAHMA:

TOTOBHOCTb K TPY/1y, OCO3HaHHE IIEHHOCTH MacTepPCTBA, TPYA0II00UE;

TOTOBHOCTh K AKTUBHOM JI€ATENbHOCTH TEXHOJOTMYECKOW U  COLMAJIbHOU
HANpPaBIEHHOCTH, CHOCOOHOCTh WHHUIIMHPOBATh, IUIAHUPOBATH U CaMOCTOSTEIHHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

WHTEpEC K pasIuyHbiM cdepaM NpodeCCHOHATBHON NEATEeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaau3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TITaHBbI;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) 3KOJIOTHYECKOT0 BOCIIMTAHHUS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHSA  DKOJIOTMYECKOW  KYJIbTYphl: MPUOOPETEHHE  OIbITa
MJIAHUPOBAHUSI TTOCTYIKOB U OLICHKM WX BO3MOXKHBIX TOCJEACTBUN JIA OKpY>Karolen
CpEIbl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IMMyTeH UX PEIICHUS;

CIIOCOOHOCTh HCIIOB30BaTh MPUOOpPETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHUS U

yMEHUS TIPU PEIICHUU TIPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MTPUPOONIOIH30BAHUEM
(coOmroneHre TpaBWJI TIOBENIEHUST B TMPUPOJE, HAMPABICHHBIX Ha COXpPaHEHUE
PaBHOBECHSI B 9KOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, OHocdephl);

AKTUBHOE HENPUATHE ACUCTBUN, NMPUHOCIIIMX BPEI OKPYXKAKOUIEH MPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATH HEOIATONPHUATHBIC JKOJIOTUYECKUE TOCIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILATh UX;

HaJU4Yue Pa3BUTOIO IKOJOTUYECKOTO MBIIIJIEHUS, YKOJOTUYECKON KYJIBTYpHI,
OMbITa JIEITEIHHOCTH DKOJOTHYECKOM HAINpaBJIEHHOCTHU, YMEHHUsI PYKOBOJCTBOBATHCS
MMH B TO3HABaTEJIbHOW, KOMMYHUKATUBHOM M COIMAIBHON MPaKTHUKE, TOTOBHOCTH K
Y4acTHUIO B IPAKTUUECKOMN JAEATEILHOCTH AKOJOTUUECKON HANIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKHM M OOILECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHANIOTe KYJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;
COBEPUICHCTBOBAHUE S3BIKOBOM M YUTATEIIbCKOM KYyJNbTYpbl KakK CpeICTBa
B3aUMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS MUPA;
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NOHMMaHue crenupuKky ONOJIOTUN KaK HayKH, OCO3HaHUs €€ poid B JOPMUPOBAHUU
pPAaMOHAIIBHOIO HAYYHOIO MBIIUIEHUS, CO3JaHUU LEJOCTHOTO MPEICTaBICHUS
00 OKpy’KaroIlleM MUpPE KaK O €JUHCTBE NMPUPOAbI, UEJIOBEKa U OOIIECTBA, B [IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEM M peleHUuH NpoOJeM COXPAHEHUS MPUPOIHOIO
paBHOBECHS;

yOexnEHHOCTh B 3HAYMMOCTH OHOJIOTUM JJIi COBPEMEHHOM LMBMJIM3ALIUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAMILMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelIaTh PECYpPCHbIE MPOOJIEMBI pa3BUTHs UEIOBEUYECTBA,
noMcKa NIyTeH BbIXOJA M3 IJIO0ANBHBIX 3KOJOTMYECKUX MpoOIeM U 00OecreyeHUs
nepexoga K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHHH OMOJIOTMYECKUX 3HAHUU B LEJSX MOBBILICHUS
oOmiel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH, KaK COCTaBHOM YacTH
(YyHKIHMOHAJIBHOM TIpPaMOTHOCTH oOOydamommxcd, (OpMUpPyEeMOH MpHU HU3YUYEHUU
OmoIoruy;

NOHUMAaHUE CYIIHOCTH METOJOB II03HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCIOJb30BATh MOJyYaeMble 3HAHUS JJIA aHAIW3a U OOBICHEHUS
SBJICHUM OKPYAIOLIEr0O MUPA M IPOUCXOMIIINX B HEM HM3MEHEHWM, YMEHHUE JeiaTh
O00OOCHOBaHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAyUYHBIX (PAKTOB M HMMEIOIIMXCS JaHHBIX
C LIEJIbIO TIOJTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCIIOJIb30BATh OMOJIOTHYECKHUE 3HAHUS JIJISl pELICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYALUSX;

OCO3HaHWE LEHHOCTH HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTBH M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BAHMIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUM 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yJabTaThl OCBOCHUSA YyueOHoro mpenmera «buomorusy»
BKJIIOYAIOT:  3Ha4YuMMble Uil (OPMUPOBAHMS  MHUPOBO33PEHUS  OOyYaroOlIUXCs
MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHaYyUYHbIE TIOHSATHS, OTpaKarollue
I[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIIEIU(DUKY METOOB IMO3HAHUS, UCTIOIh3YEMBIX
B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DHEPTHUs, SIBICHUE, MPOIECC, CUCTEMA, HAyYHBIH
dbakT, TMNPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUsA, HUCCIEIOBaHHE,
HaOJII0ICHUE, U3MEPEHUE, HKCIIEPUMEHT U JPYTHUE); YHUBEpCAIbHbIE yueOHbIE JeHCTBUS

(mo3HaBaTeIbHbBIE, KOMMYHHMKATUBHBIE, PETYJISITUBHEBIE), o0ecreunBaroIme
dbopmupoBanre (PYHKIMOHATBHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIIETEHITUU
oOy4Jaronmxcs; CIIOCOOHOCTH oOyyJaronmxcs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAIbHBIC Y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON MTPAKTHUKE.
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B pesynbrare m3yueHusi OMOJOTMM Ha YPOBHE cpefHero oOiiero oOpa3oBaHUS
y oOyuaromierocss OyayT cOpMHUPOBAHBI MO3HABATEIbHBIC YHUBEPCAJIbHBIC yueOHbBIC
JEHUCTBUSI, KOMMYHUKATHUBHbIE YHUBEpCaJIbHbIC Y4eOHbIE ACHCTBUS, PETYJIATUBHBIC
YHUBEpCaJIbHbIE YUEOHBIE I€WCTBUS, COBMECTHAS JIESITEIBHOCTD.

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
Ba3oBnle Jornueckue 1eMCTBUA:

CaMOCTOSTENbHO (HOPMYIIMPOBATh U AKTYAM3UPOBATH MPOOJIEMY, PACCMATPUBAThH
€€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHU, KiIaccuukaiu, 0000111eH s ), pACKPbIBATh CMBICT OUOJIOTUUECKUX
NOHATUHN (BBIACIATh UX XapaKTepHbIE IMPU3HAKH, YCTAaHABIUBATH CBSI3M C JPYTUMU
MOHSITUSIMH );

ONPENEIIATh LENN ACATEIbHOCTH, 3a/1aBasi MAPAMETPbI U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ICITEILHOCTH C TOCTABICHHBIMU LESAMU;

UCIIOJIb30BATh OUOJIOTHYECKUE TIOHATHS JJIs1 00bsICHEHUS ()aKTOB U SBJICHUM dKUBOMN
MIPUPO/IBI;

CTPOUTH JIOTUYECKHE PacCyX JACHUsS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B PAacCMaTPUBAEMBIX SIBJICHUSIX,
(GbOopMyIHUPOBATH BHIBOJIBI U 3aKITIOUYCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPENICTBA ISl TMPEACTABICHUSI CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OMOJIOTHUYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUHI
Pa3HOTrO PO/Jia, BBISBJICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh TUIAH PEIICHUS TPOOJEeMbl C YYETOM aHaIM3a HWMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JAEATEIIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPJAVUHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSIX PEaIbHOr0, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieioBarebCKue 1eiiCTBUA:

BJIQJICTh HaBbIKAMHU YYCOHO-UCCIICIOBATECILCKOW W TPOCKTHOW JESITEIBHOCTH,
HABBIKAMH Pa3peIIeHUs MPo0OieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY
MOMCKY METOJOB PCIICHHsI MPaKTUYECKHUX 3ajad, MPUMCHCHHIO Pa3IMYHBIX METO0B
MO3HAHUS;

MCIIOJIB30BaTh PA3IMYHBIC BUIBI ICATCILHOCTH TI0 MTOJTYICHUIO HOBOTO 3HAHHUSI, €TO
WHTEPIpETANH, TPEOOPA30BAHMUIO U TPUMEHEHUIO B YUEOHBIX CUTYAIIHSIX, B TOM YHCIIE
IIPU CO3JIaHUH YIEOHBIX M COITUAIBHBIX MTPOEKTOB;

dopMupoBaTh HAy4YHBIA THUN MBIIIICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTH 1 HOPMYITUPOBATH COOCTBEHHBIE 331a91 B 00pa30BaTEIILHOMN NEATETLHOCTH
Y )KU3HEHHBIX CUTYyaITUsX;
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BBISIBIIATH IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOUTh apTyMEHTBI [l IOKa3aTeILCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUH PELICHHS;

aHAJIM3UPOBATh IMOJYYCHHBIC B XOJC PCIICHUS 3aJa4dl Pe3yJbTaThl, KPUTHYCCKU
OLICHMBATh WX JJOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OLICHUBATH MPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIEJICHAIIPABIICHHBIH ITOMCK MIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS
B ITPO()ECCHOHATIBHYIO CPEY;

YMETh TICPCHOCHTHh 3HAHUS B II03HABATCIBHYIO M NPAKTHYECKYIO OOJIACTH
KU3HEICATEITBHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTCIH;

BBIJIBUTaTh HOBBIC MJICH, MpEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHUS, CTABUTD
IPOOJIEMBI U 33J1a4H, JOITyCKAIOINE aIbTEPHATHBHBIC PEIICHHUS.

Pabora ¢ unpopmanmei:

OPUEHTHUPOBATLCS B PA3MUYHBIX HCTOYHHMKAX HHMOpMmaiuu (TeKcTe yueOHOTro
ocoOusi, Hay4YHO-TIOMYJISIPHOM JIUTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBATh HHGOPMAIIHIO
Pa3TUYHBIX BUAOB U (DOPM TPEICTABIICHUS, KPUTUYECKH OIICHUBATH €€ TOCTOBEPHOCTh U
HETIPOTHUBOPEUNBOCTD;

(bopMyIHpOBATH 3aMIPOCH U MPUMEHSTH Pa3JIMYHBIE METO/IBI TIPH TTOUCKE U OTOOpE
Oounonornyeckoi nHGOpMaIKI, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJIb30BaHUS  MHMOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJBTYPY AKTHMBHOTO WCIOIB30BAHMS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BHIOMPATHh ONTUMAJIbHYIO (JOPMY TIPEICTABICHUS] OMOJIOTUYECKOM
uHdopmaruu (cxembl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH H JIPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA MpU paboTe ¢ OMOJIOTHYECKOU
uHpopMaIue: TPUMEHSITh XUMHYECKHe, (DU3NYECKHe M MaTeMaTHYEeCKHUE 3HAKH U
CUMBOJIBI, OpMYJIBI, a00peBUATY Py, HOMEHKJIATYPY, UCIIOJIH30BAThH U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQICTh HAaBBIKAMH PACIIO3HABAHUS W 3alUThl MH(OpMaIuu, nHOOPMAITMOHHON
0€301acCHOCTH JIMYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBepPCAJbHbIE Y4eOHbIE eiiCTBUS

Oo0menne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BceX cdepax KU3HU, aKTUBHO YYacCTBOBATh
B JUAJIOT€ WM JUCKYCCHH TIO CYyIIECTBY OOCY)KHaemMoW TeMmbl (yMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYKJICHHS OTHOCHUTEIIHPHO BBITIOJIHCHHS MpeJIaraeéMou 3aaadw,
YUYHUTHIBATh MHTEPECHl W COTJIIACOBAHHOCTH MO3UIUN JIPYTUX YYaCTHUKOB JIUAJIOTa WITU
JTIUCKYCCHH );
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pacno3HaBaTh HeBepOalbHbIE CpeIcTBa  OOIIEHUS, TMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMSTYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJICTh Pa3IM4YHBIMU CHOcoO0amMu OOIIEHUS MW B3aUMOJCUCTBUS, IMOHUMATh
HaAMEpPEHUsSI JIPYTUX JIIOACH, MPOSBIATH YBOKHUTEILHOE OTHOIIEHHUE K COOCCETHUKY H
B KOPPEKTHOU GopMe HhopMyIMpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIBb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMmecTHAas ACATECIbHOCTD:

HOHUMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMAHIHOW M UHAUBUAYaIbHON pabOThI
IIPU PEIIEHUN OMOJIOrMUECKON poOIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHUS
TPYIIOBBIX (POPM B3aMMOJIEUCTBHSI IPU PELICHUH YUEOHOM 3a/1auu;

BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIINX UHTEPECOB
Y BO3MOKHOCTEM Ka)K0T0 YWieHa KOJUIEKTHBA;

IIPUHAMATH LEJIM COBMECTHOM NEATEIIBHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATh
JNEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH ACHCTBUM, PACIIPEACIIATE POJIM C YUETOM
MHEHUH YYaCTHUKOB, O0CYKJIaTh PE3YIbTaThl COBMECTHOM pabOThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M KaXKJOTO yYaCTHMKAa KOMAaHJbI B OOIIMIi
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeiaraTb  HOBBIE  IIPOEKTHI, OLEHWBATh MWAEM C TO3UMLUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATH ITIO3UTUBHOE CTPATErHYECKOE MOBEICHUE B PA3JIMYHBIX CUTYALUX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIEC NeHCTBUA

Camoopranusanus:

MCIIOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJI BBISBICHHS MPOOJIEM M UX PEIICHUS
B J)KU3HEHHBIX U YUEOHBIX CUTYyaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IIEJIEBBIE U CMBICIIOBBIC YCTAaHOBKHU
B CBOMX JEUCTBUSIX U MOCTYIKAaX MO OTHOIICHUIO K KHUBOM MPUPOJIE, CBOEMY 30POBBIO
U 3JI0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITENIbHO ~ OCYILECTBJISITh MO3HABATENbHYIO JESATEIbHOCTh, BBISBIISITH
npoOJsieMbl, CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEIIFHO COCTaBIISATH IUJIAH PEHICHUS TPOOJIEeMbI ¢ YUETOM HMEIOITUXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacMpsATh paMKH y4eOHOI0 Ipe/IMEeTa Ha OCHOBE JIMYHBIX MPEAOYTEHUIH;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHUE;
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OLIEHUBATbh NPUOOPETEHHBII OIIBIT;

croco0cTBOBaTh (POPMUPOBAHMIO U TPOSIBIICHUIO IIUPOKON 3pYyIULMU B Pa3HBIX
o0nacTax 3HaHWM, MOCTOSHHO TMOBBINIATh CBOW OOpa30BAaTENbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BIIQJICTh HABBIKAMHU II03HABATEIHLHON pe(IeKCHMH Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICITUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB U OCHOBAHMi, UCIOJIb30BAThH
npuéMbl pedIeKCUu JJIsl OLICHKU CUTYalllH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PELICHUS IO UX CHUKECHHUIO;

PUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPU aHAIU3€E PE3YIbTATOB AEATEIbHOCTH;

IIpunsiTHe ceds U APyrux:
NpUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX IIPU aHAIU3E PE3YJIbTATOB JACSATEIbHOCTH;
MpU3HABATh CBOE MPaBO U MPaBO APYrUX Ha OIMIUOKHU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMHU IPYTOTO YEJIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS COIEpkKaHUS yaeOHOTO TTpenameTa «bromorus
Ha YyriyOJIEHHOM YpPOBHE OPHEHTHUPOBAHbI Ha oOecreueHre Mpo(UIbHOTO OO0ydeHUs
oOy4aroruxcst 6uonoruu. OHM BKIIIOYAIOT: crieluduyueckue Ajis OMOJOTUU Hay4YHBIC
3HaHHWS, YMEHUS W CHOCOOBI JCHCTBHI 10 OCBOCHHWIO, WMHTEPIIPETAIlUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO IMOJTYYEHHUIO HOBBIX 3HAHUU U WX
MPUMEHEHUIO B PA3UYHBIX y4YEOHBIX, a TaKKE B PEaJbHBIX KU3HEHHBIX CUTYyaIlUsX.
[IpeameTHBIC PE3yNbTaThl IPEACTABIICHBI TI0 TOIaM U3YUYCHUS.

[IpeameTHbIC pe3yIbTaThl OCBOCHUS yueOHOTO mipeameTa «buonorus» B 10 kiacce
JTIOJIKHBI OTPa’KaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KAapTHHBI MHUpA, B MO3HAHUHU 3aKOHOB
OPUPOABl W PEIICHUH TMPOoOJeM pPAIMOHATBFHOTO TPHUPOAOIIOIH30BAHUSA, O BKJIAJC
POCCHUHCKHUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTUH;

BJIaJICHUEC CUCTEMOMH OMOJIOTMYECKUX 3HaHUMH, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIAraloIIre OMOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJIslUs, CaMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTD,
W3MEHYHMBOCTh, POCT U pa3BUTHE), OWOJOTMYECKHE TEOpUU (KIETOYHAS TEeopus
T. IIBanna, M. Illneiinena, P. Bupxosa, XxpoMocomMHass Teopusi HACIEICTBEHHOCTH
T. Moprana), yuenust (H.1. BaBunoBa — 0 meHTpax MHOTr0OOpa3usi U MPOUCXOKICHHS
KyJbTYPHBIX pPACTCHHI), 3aKOHBI (€IUHOOOpa3vs TOTOMKOB IEPBOTO TOKOJICHUS,
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pacuieruieHusl, YWUCTOThI TraMeT, He3aBUCUMOro HaciegoBanuss [. Mennens,
TOMOJIOTHYECKUX PSOB B HacleACTBEHHOM n3mMeHunBoctu H.M. BaBuiioBa), mpuHITUIIBI
(KOMILJIEMEHTapPHOCTH );

BJIaJICHUE OCHOBHBIMM  METOJAMH HAy4YHOIO TMO3HAHHUSA,  HCIOJb3YEeMbIX
B OHOJOTMYECKUX MCCIECAOBAHUAX KUBBIX OOBEKTOB (OMUCaHHWE, W3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHBbIC MPU3HAKUA: BUPYCOB, KIETOK MPOKAPUOT U
DYKapHUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHCJe OaKkTepui,
rpu0oOB, pacTEHUM, >KUBOTHBIX M YEJIOBEKAa, CTPOCHUS OPraHOB M CHUCTEM OPTaHOB
pacTeHUl, >KUBOTHBIX, YEJIOBEKA, IPOIECCOB JKU3HEACATEIHPHOCTH, MPOTEKAIOITUX
B OpTraHW3Max PACTCHHM, )KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX MPOIECCOB: 0OMEHa
BeleCTB (MeTaloJIu3M), TPEBpAIEHUsT DSHEPruH, OpOKEHUS, aBTOTPOPHOTO U
reTepoTpOo(PHOro TUNOB MNHUTAHMS, (OTOCHMHTE3a M XEMOCHUHTE3a, MHUTO3a, MEW03a,
ramMeToreHe3a, JIMOpUOTeHe3a, IOCTAIMOPHUOHATIBLHOTO  Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUAIYyAIBHOTO pPa3BUTHS OpraHm3Ma (OHTOTCHE3a), B3aWMOJICHCTBUS T'EHOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOO0pa;

yMEHUE YCTAHABJIMBATH B3aMMOCBSI3M MEXJY OpraHOMJAMU KIETKH U HX
GYHKIHUSIMH, CTPOCHUEM KIJIETOK Pa3HBIX TKaHEH M WX (PYHKIUAMHU, MEXKIy OpraHaMH U
CUCTEMaMH OPTaHOB y PACTCHHM, KUBOTHBIX M YEJIOBEKA U MX (PYHKIUSIMH, MEKIY
CUCTEMaMHU OPraHOB M HMX (QYHKUIUAMH, MEXIY dTaraMd OOMEHa BEIIECTB, dTarmamMu
KJIIETOYHOTO ITMKJIA M JKU3HEHHBIX ITMKIIOB OpPraHU3MOB, JdTamaMH 3MOPHOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTHIIOM U (PakTOpaMu cpeibl OOUTAHUS;

YMEHUE BBISBIATH OTIWYUTCIBHBIC TPU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIOBEKa;

yMEHUE  HCIOJb30BaTh  COOTBETCTBYIOIIME  apPTYMEHTBHI,  OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY [UJISl JIOKAa3aTeIhCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTIIT;

yMEHUE peniaTh OMOJIOTHUECKHUE 3a/1a4H, BBISBIIATh IPHUUYUHHO-CIICICTBEHHBIC CBSI3H
MEXIYy MCCIIeyeMbIMA OMOJIOTUYECKUMHE TIPOIIECCAMU M SIBIICHUSIMH, J€JIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUH TTOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBITIOIHSATH JIA0OPATOPHBIC U MPAKTUUECKHE PabOThI, COOI0IaTh TpaBUIIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSATh WX DKCIMEPUMEHTAIHHBIMUA CPEACTBAMM,
bopMyIUpYS TeNTb UCCIICIOBAHNS, aHAIM3UPOBATh TOJYyYCHHBIE PE3yIbTaThl M JCNIaTh
BBIBO/IBI;

YyMEHHE Yy4YacTBOBAaTh B Y4eOHO-HCCIENOBATEILCKOW paboTe Mo OHOoJIOoTHH,
HKOJIOTUH U MEIUIIMHE, TIPOBOAUMON Ha 0a3€ IIKOJIBHBIX HAYIHBIX 00IECTB, U Iy OJIUIHO
MIPEICTABIIATH MMOTYYEHHBIE PE3YyJIbTAaThl HA YYCHUYECKUX KOH(PEPECHITUX;

YMEHUE OIICHUBATh 3TUYECKHUE ACTEKThl COBPEMEHHBIX HCCIEIOBaHUN B 00JacTH
Ovonorui W MeAMIMHBI  (KJIOHMPOBAaHHWE, MCKYCCTBEHHOE  OIUIOJI0TBOPEHHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHNe TPAHCTEHHBIX OPTaHU3MOB);
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yMEHUE OCYIIECTBISITh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccuoHanbHON
JeSATEeIbHOCTH B 00JIacTH OHOJIOTMM, MEIWLUHBI, OUOTEXHOJOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MHINEBOW TMPOMBIIIJICHHOCTH, YIIIYOJIsTh IO3HABATEIbHBIN
MHTEpEC, HAMpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIECH MNpOdeccuu u
NpOJOJDKEHHEe  OMOJIOTMYECKOTO  00pa3oBaHUSl B OpraHU3alUsSIX  CPEIHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHble pe3yabTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 11 kiacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (QOpPMHUPOBAHUU COBPEMEHHOM ECTECTBEHHO-HAYYHOW KapTUHBI MHpA,
B MO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUU SKOJOTUYECKHUX MPOOJIEM UYeJOBEYeCTBa, a
TaK)K€ B PEIICHUH BOIIPOCOB PAIIMOHAIILHOTO TPUPOAOIIONB30BaHUS, U B GOPMHUPOBAHUHN
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHHCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJIETh CHUCTEMOM OHMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpeJICIICHHS] U TTIOHUMaHUE CYIIHOCTA OCHOBOIIOJIATAIOIINX OMOJIOTMYECKUX TEPMHUHOB
U TOHATUH (BUI, HKOCUCTEMa, OMocdepa), OMOJIOTHUECKHE TEOpUHU (PBOJIOIMOHHAS
teopusi Y. JlapBuHa, cuHTeTHUECKasi Teopus 3Boionun), yuenus (A.H. CesepuoBa —
0 MyTSX W HampaBieHusx 3Bomoruu, B.M. Bepuaackoro — o Ouocdepe), 3aKOHbI
(renetnueckoro pasHoBecust [x. Xapau u B. BaitnOepra, 3apojapIlieBOro CXo0/ACTBa
K.M. bopa), npaBuna (Muaumyma HO. JIubuxa, 3K0OJIOTHYECKON MUPAMUIBI SHEPTUN),
runotessbl (runore3a «mupa PHK» V. 'unbepra);

yMEHUE BIAJETh OCHOBHBIMU METOJAMH HAyYHOTO TO3HAHMS, HCIOJb3YEeMbIMU
B OHMOJIOTMUECKHX HCCJICAOBAHMUIX IKUBBIX OOBEKTOB M DJKOCHCTEM (OIMHUCAHUE,
U3MepeHue, HaOMIoJeHUe, JKCIEPUMEHT), CIOCO0aMU BBISBJICHUS M OLICHKHU
aHTPOIIOTCHHBIX H3MEHEHUI B TIPUPO/IE;

YMEHHUE BBIACISTH CYyIIICCTBEHHBIC MPU3HAKH: BUJIOB, OMOT'€OIIEHO30B, SKOCUCTEM U
ounocdepsl, CTaOMIM3UPYIOIIETO, ABUKYIIIETO U pa3phIBAIOIIETO €CTECTBEHHOI0 0TOO0pA,
ATOTIATPUYECKOTO M CHMITATPUYECKOTO BHA000pa30BaHMS, BIUSHUS JBMKYIIUX CHIT
ABOJIIONMM Ha TEHOMOHJ MOMYJAIMH, MPUCIOCOOJICHHOCTH OPraHu3MOB K Cpelie
oOuTaHus, YepeAOBaHUs HAMpPaBJICHUU HSBOJIIOIMH, KPYrOBOPOTa BEIIECTB M TOTOKA
HSHEPIUM B IKOCUCTEMAX;

yMEHUE YCTaHABIMBATh B3aMMOCBSI3H MEKTY ITPOIIECCAMH SBOJIIOINHN, IBHKY MU
CUJIaMU aHTPOIOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX SKOCUCTEM U MPUCTIOCOOTIECHUSIMU
K HIM OPTaHHU3MOB;

YMEHUE BBISBJISATH OTIMYUTENbHBIC TPU3HAKH JKUBBIX CUCTEM, MPUCIIOCOOIEHHOCTh
BUJIOB K cpefie OOMTaHMs, a0MOTHUYECKMX M OMOTHMYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€il OPraHn3MOB B COOOIIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUI B SKOCUCTEMAaX
CBOEU MECTHOCTH;

YMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOLME  aApPTyMEHThI,  OHOJIOIMYECKYIO
TEPMUHOJIOTHIO W CHMBOJIUKY JUIsl JTOKA3aTelIbCcTBA POJICTBA OPTaHU3MOB Pa3HBIX
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CHUCTEeMAaTUYECKUX TPYMI, B3aUMOCBS3H OPTaHU3MOB W CpeAbl OOWTAHHS, CIUHCTBA
YeJI0OBEYECKHX pac, HEOOXOAUMOCTH COXPaHSHHSI MHOTOOOPA3Ms BUIOB M YKOCHCTEM Kak
YCIIOBUS COCYIIECTBOBAHUS IPUPOIBI U YETIOBEUECTBA;

YMEHHE pelaTh OMOJIOTHUSCKUE 3a/1a49H, BBISBIISITH IPUIUHHO-CIICICTBEHHBIC CBSI3U
MEXKTy UCCIICTyEMbIMU OMOJIOTHYECKUMH TPOIIECCAMU | SIBJICHHUSIMH, JI€7aTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHH TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITIOIHSTH JJA00paTOPHBIC U MPAKTUIECKHE PaOOTHI, COOMIOAATh MTpaBHUIIa
npu paboTte ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAaHUEM,

YMEHHUE BBIJBUTATh TUIIOTE3bI, IPOBEPATh WX DKCIEPUMEHTAIBHBIMUA CPEACTBAMH,
bopMyIUpYys TeNTb UCCICIOBAHNS, aHAIM3UPOBATh TIOJYyUYCHHBIE PE3yIbTaThl U JCNIaTh
BBIBO/IBI;

YMEHHE YYacTBOBaTh B Yy4eOHO-UCCIEAOBATEILCKOM paboTe 1o Ouojgoruw,
HKOJIOTUU U MEIUIIMHE, TPOBOIUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX 00IECTB, U ITyOJIUYHO
MPEICTABIIATH MOJTYUYEHHBIE PE3YyJIbTaThl HA YYCHUUYECKUX KOH(PEPECHITUX;

YMEHHUE OIICHUBATH TUIIOTE3bl M TECOPHUU O TPOUCXOKICHUU YXU3HH, YEJIOBEKAa U
YeJIOBEUECKUX pac, O NPHUYMHAX, IMOCJIEACTBUSIX U CHoco0ax MpeaoTBpaIIeHUs
r100albHBIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiied npodeccuoHanbHOM
NEATETLHOCTH B 0O0JacTH OWOJIOTHH, DKOJOTHH, TPHPOAOIOIH30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUM, TICUXOJIOTHUH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, MHINEBOU
MPOMBITIUICHHOCTH,  yTAyONsATh  TO3HABATENbHBIM  HWHTEPEC,  HAMPaBJICHHBINA
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccrur U MPOAOTHKEHUE OMOIOTHIECKOTO
oOpa30BaHUs B OPTaHU3AIUSAX CPETHEr0 MPOGECCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.
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TEMATHYECKOE INIAHUPOBAHUE

10 KJIACC
No HaumenoBanne tem | KomnuectBo OCHOBHBIE BUJIBI ICSITEIIBHOCTH
[IporpammHoe conepkanue
/1 y4eOHOT0 npeamera 4acoB 00ydJaronuxcs
1 | Tema «bH0JIOTHSI KAK HAYKA»
1.1 | buonorus kak 1 CoBpeMeHHas OMOJIOTUS — PackpriBatTh coepkaHle TEPMUHOB U

KOMITJIEKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o011IeCTBa

KOMILIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs Ouosioruu. buonorudeckue
HayKHU U U3y4aeMble UMU TIPOOJIEMBI.
dyHIaMEHTAIIbHBIE, TPUKIIAIHBIC U
MTOMCKOBBIE HAYYHBIE UCCIIEAOBAHUS

B OHOJIOTHH.

3Hadenue 6uosioruu B GOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUEeHNE
OMOJIOTHY B IPAKTHYECKOMN
JEATEeIIbHOCTH YEJIOBEKA: METUIIMHE,
CEJIBbCKOM XO3SIMCTBE,
MIPOMBIIIEHHOCTH, OXPaHE IPUPOBI.
JlemoHCTpauuu

[Hoptpetsi: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. lapBun,
VY. T'apsen, I'. Mennens,

B.U. Bepuanckuii, N.11. [TaBios,

MOHSITUI: HAYYHOE€ MUPOBO33PEHHUE,
Hay4yHas KapTUHA MUpA, HAYYHbIN
METO/I, TUIIOTEe3a, TEOPHsl, METO b
WCCIICTOBAHMUSI.

XapakTepu30BaTh OMOJIOTHIO KaK
KOMIIJIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau APYTruxX €CTECTBEHHBIX HayK.
O1nieHuBaTh BKJIaJ] OTE€UECTBEHHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH.
OrneHrBaTh POJIb OMOJTOTUYECKHIX
OTKPBITUI W UCCIICIOBAHUN B PA3BUTHH
HayKH{ U TPAKTUYECKOM JACATEILHOCTH
JIIOJICH.

[Tepeuncnsars npodeccun, CBI3aHHBIC

C COBPEMEHHOM OMOJIOTHEH.
[TpuBOAUTH MIPUMEPHI TPAKTUIECKOTO
HCITOJIB30BaHUS JOCTHXKCHUN OMOJIOTHH
B MEIUIIMHE, CEIILCKOM XO351CTBE,
MPOMBIIIJIEHHOCTU U OXpaHe MPUPOIbl
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N.M. Meunukos, H.1. BaBuios,

H.B. TumodeeB-PecoBckuid,

k. Yorcon, ®@. Kpuk, /I.K. benses.
Tabauitel U cxembl: «CBsI3b OMOJIOTUH
C IpyruMu HaykamMm», «Cucrema
OMOJIOTMYECKHUX HAYK»

Htoro yacos no teme 1
2 | Tema «’KuBble cuCTEMbI M UX U3yUYEeHUE»
2.1 | )KuBble CHCTEMBI U HX 1 JKuBbI€ CUCTEMBI KaK IPEAMET PackpsIBaTh cojiep;kaHue TEPMUHOB

CBOMCTBA

n3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €AUHCTBO XUMHYECKOI'0
COCTaBa, JUCKPETHOCTH U LEIIOCTHOCTb,
CJIOKHOCTB U YIIOPSIAOYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
camMOOpraHu3anus,
CaMOBOCITPOU3BECHUE,
pa3aIpaxkuMOCTh, U3MEHYHUBOCTb,

POCT U pa3BUTHE.

JlemoHCTpauuu

Tabmmibl 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU )KU3HW», « brosiornueckue
cucteMbl», «CBOMCTBA JKUBOM
MaTEPUID)

Y TIOHSITUH: )KUBasl CUCTEMA, DJIEMEHT,
[IOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAsl YIIOPSIAIOYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTYpY U
CBOWCTBA )KUBBIX CUCTEM, OTIUYUS
XUMHUYECKOTO COCTaBa 0OBbEKTOB KUBOM
1 HeKUBOU MPUPOIBI, OOIIUI TPUHITUTI
KJIETOYHOM OpraHU3alliy KUBBIX
CUCTEM.

CpaBHHBaTh 0OMEHHbIE ITPOIIECCHI

B HE)KUBOW U KUBOU MPUPOJIE;
PACKpBIBATh CMBICIT PEAKLINN
MeTaboIM3Ma.

OOBICHATH MEXaHU3MBI
CaMOPETYJISILIUY KUBBIX CUCTEM
Pa3JIMYHOIO UEPAPXUUECKOTO YPOBHS;
pPacKpbIBaTh CyTh IPUHLIUIIOB

44




MTOJIOKUTEJILHON U OTPULIATEIIbHOM
00paTHOM CBSI3H.

AHanu3UpoBaTh CBOMCTBA
CaMOBOCITPOM3BEICHUS, pOCTA U
Pa3BUTHSI OPTaHU3MOB

2.2

YpoBHeEBas
OpraHu3aIus >KUBbIX
CUCTEM

YpoBHU OpraHu3al1y )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIM,
TKAHEBBIN, OPraHU3MEHHBIN,
MOITYJISIIUOHHO-BHUI0BO,
HKOCUCTEMHBIH (OMOT€OIIEHOTUYECKUA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcCHOBHBbIE MTPU3HAKH KUBOTO. JKH3HBb
Kak (hopMa CyIIeCTBOBAHUSI MaTEPUH.
Hayku, n3yydaroiye *uBble CUCTEMBI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUU.
N3yuenue xuBbIX cucteM. MeTo b1
ouosiornyeckoi Hayku. Habmonenue,
HU3MEpEHUe, YKCIICPUMEHT,
CHUCTEeMaTH3allusl, MeTaaHaJIU3.
IToHsiTHE O 3aBUCUMOM ¥ HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcniepuMeHnTa. [locrtanoBka u
npoBepka runore3. Hynesas runoresa.
[TonsaTHe BEIOOPKH U €€
JIOCTOBEpHOCTH. Paz0opoc

B OMOJIOTHYECKUX TaHHbIX. O1ieHKa

PackpriBaTh coziepKaHne TEPMUHOB U
MOHATHUM: OOMEH BEILIECTB U
MIpEBpAILEHUE SHEPTUH,
CaMOBOCIPOU3BEJICHUE,
CaMOpETryJIsLNs, pa3BUTHE, )KU3Hb,
Hay4HbIN (HaKT, HAYUHBIA METOJI,
npobJiemMa, TUIIOTE3a, TEOPUs, PABUIIO,
3aKOH.

[lepeuncnsaTh Npu3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alUU KUBBIX CUCTEM U METOIbI
OMOJIOTUYECKUX MUCCIIEIOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEePHBIE JIJI51 KAXI0T0 YPOBHS
OpraHU3alluU KUBOTO.

HaspiBaTh HayKH, H3y4aroine >KMBbIe
CHUCTEMBI Ha Pa3HBIX YPOBHIX
OpraHu3aIH.

CpaBHHBaTh MEXIY COOOM )KUBBIC
CUCTEMBI Pa3HbIX YPOBHEMN
OpraHH3alNU U TPOUCXOSAIINE B HUX
MTPOLECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [ [pudnHbI HCKaXKEHUS
pe3yJibTaToB skcnepumeHnTa. [lonsTue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauuu

Tabyuibl U cXeMbl: «YPOBHH
OpraHU3alluU )KUBOU IPUPOIBDY,
«CTpoeHue )KUBOTHOM KIIETKH,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPraHoOB Y€JIOBEYECKOI0 OPraHu3May,
«buoreonenos», «buochepar,
«MeToabl U3y4eHUs JKUBOM TPUPOIBI».
OGopynoBanme: 1ad0paTopHOE
obopymoBaHuE IS IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora
«/cnonb30BaHUE pa3InYHBIX METOJOB
MIPU U3YUYEHUHU KUBBIX CUCTEM.

IToka3bIBaTh pOJIb TUIIOTE3 U TEOPUU
B (hOpPMHUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHHBI MUPA

HToro yacosB 1o Teme
3 Tema «buojorns KJIeTKm»
3.1 | UcTopust OTKpHITHS 1 Knerka — cTpykTypHO- PackpriBaTh conepkaHue TEpMHUHOB U

M3yYECHUS KIIECTKHU.
Knerounas teopus

(byHKIIMOHAbHAS €MHUIIA )KUBOTO.
HcTopust OTKPBITUS KIIETKH.

Pa6otel P. 'yka, A. JleBenryxa.
Knerounas teopus (T. IlIBanH,

M. IlIneiinen, P. Bupxos). OcHOBHbIE

TIOHSATUM: KJIETKA, OPTraHEIIbI,
AYKapPHUOTHI, TPOKAPUOTHI, BUPYCHI,
IUTOJIOTHSA (KJIETOYHAsE OUOIOTHS ),
KJIETOYHAS TEOPHSI.
XapakTepu3oBaTh OCHOBHBIE 3Tallbl
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MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPHH.

JleMoOHCTpaLul

Iloptpersl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. llIneiinen, P. Bupxos, K.
M. bap.

ObOopynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK

Pa3BUTHS LIUTOJIOTUU KaK HAYKU U €€
oopMIICHUE B KJICTOUYHYIO
OMOJIOTHIO.

[Toka3piBaTh BKJIAJT y4EHBIX-OMOJIOTOB
B M3yUYEHHE KJIETOYHOTO CTPOCHUS
OpPraHHU3MOB.

[IepeunciiATb OCHOBHBIE MOJIOKEHHUS
KJIETOYHOU TEOPUH, OOBACHSTH €€ POJib
B (h)OpPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA.

IIpuBOINTH NOKA3ATENBCTBA

POJICTBA OPTaHU3MOB

C HCITOJIb30BAHUEM TOJI0KECHUN
KJIETOYHOM TEOPUHU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJI€TOYHOM OMOJIOTHH

MeToabl MOJIEKYIJISIPHOW U KJIETOYHOM
OMOJIOTHUN: MUKPOCKOIIHS,
xpomarorpadus, s35eKkTpodope3, METO T
MEUEHBIX aTOMOB, T depeHnanIbHOoe
neHTpuyrupoBaHue,
KYJbTUBUPOBAHUE KIIETOK.

U3zyuenue ¢huxcuposanHvix Kiemox.
DIIEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorkanvnasa muxpockonus.
Bumanvnoe (npudsrxcuznennoe) uzyuenue
KIemoK.

JdeMoHcTpanuu

PackprIBaTh copepkaHue TEPMUHOB H
MOHSTUN: MUKPOCKOIIMPOBAHHUE,
MIPUTOTOBJICHHE CPE30B,

g depeHnranbHOe OKpaIIMBAHNE,
xpomarorpadus, daeKTpodopes, MeToa
MEUYEHBIX aTOMOB, IIEHTPUPYTUPOBAHHE,
METOJ KYJIbTYPBhI KIIETOK U TKaHCH,
MeToJ pekoMOnHaHTHBIX JIHK.
XapaKTepu30BaTh OCHOBHBIC METO/IbI
W3YUYECHUS KUBOU TIPUPOJIBI.

['0TOBUTH BpeMEHHbIE
MUKpOIpenaparhl, paccMaTpuBaTh UX
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Tabauiel u cxeMbl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MHUKpPOCKOI», «VcTopust pa3BuTus
METOJI0B MUKPOCKOTIUI.
O6opynoBaHme: CBETOBOI MUKPOCKOTI;
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KJIETOK.
IIpakTuyeckas padora

«/3yueHne METOI0B KIIETOUHOU
ounonoruu (xpomartorpadusi,
anexkTpodopes, nuddepeHnnaIbHOe
uentpudyruponanue, [T1[P)»

B CBETOBOM MHUKPOCKOTI U JIeJIaTh
OIIMCaHUE.

OOBsACHITH U COOJIOIATH ITPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Ntoro yacoB no teme 2
4 Tema «XuMHYeCKast OPraHU3AMUSA KJICTKID)
4.1 | XuMudeckuii cocTaB 2 XUMHUUYECKHM cocTaB KJIeTKU. Makpo-, | PackpsiBath cojepkaHrne TEPMUHOB U

KJIeTku. Boma n
MUHEPAIbHBIE
BCIIICCTBA

MHKpPO- ¥ YIBTPAMUKPOIJIEMEHTHI.
Bopna u €€ poiib Kak pacTBOpPUTEIIS,
peareHTa, y4acTue

B CTPYKTYPHUPOBAHUU KIIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEIIIECTBA KJIECTKU, UX OMOJIOTYeCKast
posb. POsib KATHOHOB U AaHHOHOB

B KJICTKE.

JlemoHCTpauuu

[uarpammel: «Pacnpenenenne
XUMHYECKUX FJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenue

MOHSITUNA: AJIEMEHThHI-OMOTEHBI, AUTIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(PUIBLHOCTD,
ruApopoOHOCTh, TYprop, MUHEpaJIbHbIE
BeIeCTBa, Oy(PEepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncisaTb 0COOCHHOCTH
XUMHUYECKOTO COCTABA KIIETKHU.
Paznnuars Makpo-, MUKpPO- U
YJIBTPAMHUKPO3JIEMEHTBI, BXOASIIHNE

B COCTaB JKMBOTO U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHHUE U CBOMCTBA
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XMUMUYECKHX JIEMEHTOB B )KUBOM
TPUPOJIEY.

TaGnuer u cxemsl: «llepuoanueckas
TaOIUIa XUMUYECKHIX 3JIEMEHTOBY,
«CtpoeHue MOJIEKYJIbI BOBD,
«BeecTBa B cocTaBe OpraHu3MOB»

BOJIBI; OOBSCHSATH IPHYMUHBI €€ 0COOBIX
CBOMCTB U ()yHKIIUH B KJICTKE.
[Toka3bIBaTh POJIb KATHOHOB U aHHOHOB
B 00€CIIeUEeHUH MPOIECCOB
KU3HEICATCITLHOCTH (OCMOPETYIISITHS,
Co37aHNe MEMOPAHHOTO TTOTCHITHAIIA,
perysmnus paboThl OEIKOB), pabOTHI
Oy(depHbIX cucTEM.

Y cTaHaBIMBaTh B3aMMOCBSI3h CTPOCHUS
1 (PYHKITUM HEOPTaHWYECKHUX BEIICCTB
KIJICTKA

4.2

Opranuueckue
BEIIECTBA KJIETKH —
oenku

OpraHnyeckue BeIIecTBa KICTKH.
buonorunueckue noaumepsl. benku.
AMUHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl OEITKOBOM MOJIEKYJIBI.
[lepBruuHas cTpykTypa Oesnka,
MEeNTUIHAS CBsA3b. BTopuyHas,
TPETUYHAsSI, YeTBEPTUYHAS CTPYKTYPHI.
Jenatypauusi. CBoiicTBa OEIIKOB.
Knaccuduxarus 6enxos.
bronornyeckue GyHKIINN OSITKOB.
Ilpuonwi.

JlemoHCTpauuu

IHoptper: JI. IToswmHT.

Tabauue! u cxembl: «CTpoeHue
MOJIEKYJIbI Oenkay, « CTpyKTypbl
OEJIKOBOW MOJIEKYJIbD).

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSITUI: MOHOMEpBI, TOJIMMEPHI, OEJI0K
(mpoTeuH), MeNnTHUl, aAMUHOKHUCIIOTA,
NENTUIHAS CBA3b, OJUIENTU,
JeHaTypalus, peHaTypauus,
I00YJIsIpHBIE U PUOPUILIIPHBIE OCNKH,
IIPUOHBI.

XapakTepu3oBaTh OCJIKHU, UX
CTPYKTYPHYIO OpraHU3aIIo U PYHKIIUU
(cTpykTypHas, sHepreTuyeckas,
CUTHAJIbHAS, PETYJISATOPHAS,
JBUTATENbHAs, 3alIUTHAS,
dbepMeHTaTUBHASA).

Ha3piBaTh XUMHUYECKHE OCHOBBI
(dbopMUpOBaHUS CTPYKTYP OEITKOBOI
MOJIEKYJIBL.
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Oo6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHueE.

JlaboparopHasi padora
«O0HapyxeHne 0EJIKOB C TOMOIIHIO
KaueCTBEHHBIX PEaKIUii»

[TpuBoAUTE IPUMEPHI GUOPHILISIPHBIX,
TIIOOYJISIPHBIX OETTKOB.

BBINONMHATE Ka4yeCTBEHHBIE PEaKIHH
Ha 0OHapy>KeHHE OEJIKOB B KIIETKE;
OOBSICHATH MOJTyYEHHBIE PE3YIIbTAThI

4.3 | Opranuueckue VYrneBonbl. MoHOCaxapu/bl, PackpbiBath cosiepkaHie TEPMUHOB U
BEII[ECTBA KIIETKHU — T CaXapUJIbl, OJTUTOCAXapUIbI U MOHSATHUH: YTIIEBOABI, MOHOCAXAPHIHI,
YTIIEBO/IbI nonucaxapuabl. OOIKH MIaH CTPOCHHSI | AMCAXAPUIBI, OJIMTOCAXAPUIBI,

U (HUBUKO-XUMHUYECKHE CBOMCTBA MOJIUCAaXapuibl, TII0K03a, pubo3a,
yraeBooB. buonorndyeckue QyHkuu | 1e30Kcupr003a, TaKT03a, MaJIbTo3a,
yTJIEBOJIOB. caxapo3a, Kpaxma, IIMKOTEH,
JleMoOHCTpaL Ul LIEJUI0JI03A.
Tabauns! u cxeMbl: «CTpoeHHe Knaccuduimposarts yriieBoisl
MOJIEKYJI yTIIEBOJIOBY 10 CTPOCHUIO U MIEPEUUCITIAThH UX
byHKIUN.
[IpuBOAUTH IPUMEPHI PA3TUUHBIX
YTJIEBOJIOB (MOHOCAXapHU/IOB,
AMCaxapuioB, OJUTOCAXaPHIOB,
MOJICaxapHuIOB)

4.4 | Opranuueckue Jlunuaet. ['uapodunsHO-THAPOYOOHBIE | PackpsiBaTh conmepkaHne TEPMUHOB U
BEIIECTBA KJICTKU — cBoiicTBa. Kimaccudukanus Tumnuaos. MTOHSATHUH: JIUIHUIBI, TPUTITHIICPU/IBI,
JIUTTUJIBI Tpurnuuepunasl, pocoaunubl, BOCKH, | hoCHOTUIHIBI, BOCKH, CTEPOHILI,

cTepoubl. bruomornueckne GpyHKIMN
munuaoB. OO0mue CBOMCTBA
OMOJIOTMYECKUX MEMOpaH — TeKy4eCTh,
CIIOCOOHOCTH K CaMO3aMBIKaHHIO,
MOJTyTIPOHUIAEMOCTb.

JUTIONPOTEUHBI, TTTUKOJIUIHIBIL.
KnaccuduiupoBars Unuabl
10 CTPOEHUIO; XapaKTepU30BaTh UX

dbyHKIMN
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JleMoOHCTpaL Ul
Tabauip! u cxembl: «CTpoeHue
MOJIEKYJT JTUITUI0B)

4.5

HyxnennoBbie
KHCIIOTBL. CTpoeHue u
¢dbyukiuu JITHK, PHK,
ATO

Hyxnennoseie kucnorsl. JJHK u PHK.
CtpoeHne HyKJIEHHOBBIX KUCIOT.
Hyxneorupael. [puauun
KOMILUIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoiinas
cnupasib. MeCTOHaX0XKIeHHE U
ounonornyeckue pynkuun JHK. Bus
PHK. ®ynkuun PHK B kierke.
Crpoenne monekynsl ATO.
Makposprudeckre cBs3u B MOJIEKYJIE
AT®. buonorunueckue pynkuun ATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKHU, UX
byHKIMH B KIETKe. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JIHK. Memoow:
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JlemoHCTpauuu

IToptpertsl: [Ix. Yorcon, ®@. Kpuk,

M. Yunkunc, P. ®pankinun, @. Canrep,
C. Ilpy3unep.

Tabauiiel u cxeMmbl: « HykinenHoBbIe
KHCJIOTBDY, « CTPOEHHE MOJIEKYJIbI
ATOD».

PackpbIBaTh copepkaHue TEPMUHOB U
MOHATUI: J€30KCUPUOOHYKIEHHOBAS
kucnota (JJHK), pubonyknennonas
kuciora (PHK), nykneotun, Hykiieo3us,
a30THUCTbIE OCHOBAHMSI, aJICHUH, TYaHUH,
LIUTO3UH, TAMUH, ypaIuil,
KOMILJIEMEHTapHbIE OCHOBaHUS,
angenosuHTpudocdar (ATD),
MaKpOd3pruyeckas CBs3b,
CEKBEHUPOBAHME, FTEHOMUKA,
TPAHCKPUNITOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXEMaTUYEeCKH U300pakaTh CTPOEHHUE
Hykieotnga JIHK u nBoiiHoM cimpanu
JIHK, cexBenuposanue /JHK.
OnuceiBaTh nponecc permkanuu JJHK
B KJIETKE M HAa3bIBaTh €0
OMOJIOrHYECKOe 3HAUCHUE.
XapaxkrepuzoBatb Qpyukiuu JJHK.
Paznmuuate ctpykrypy u pynkuuu PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILINH.
CpaBHUBATH HYKJIEUHOBBIE KUCIIOTHI
(AHK u PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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O6opynoBaHme: XUMUIeCKas mocyaa u | ctpoenus u Gpyakmmu ATO.
o0opyI0BaHueE. DopMyJIUPOBATH U OOBSICHATH IPUHIIUI
JlaboparopHasi padora KOMIUIEMEHTAPHOCTH U TIPABUJIO
«HccnenoBanue HyKJIEMHOBBIX KUCHOT, | Yapradda
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX
OpPraHU3MOB»
4.6 | MeTombl CTPYyKTYPHOIM 1 CrtpykTypHas OHUOJIOTHS: PackppIBaTh conepkaHie TEPMUHOB U

onosIornuu onoxumMuveckue u ouodusnueckue MOHATUI: MOJICIMPOBAHHUE,
HCCJIEIOBAHUSI COCTaBa U KOMITBIOTEPHBIN JTU3aliH.
MPOCTPAHCTBEHHOMN CTPYKTYPbI [lepeuncnarh nepcreKTUBHBIC
ouomonexyi. Moodenuposanue HaIpaBJICHUS HAYIHBIX NCCIICTOBAHMM
CMpPYKMypsl U PYHKYUl OUOMONEKYI U | B CTPYKTYPHOH OMOJIOTHH, PACKPHIBATH
ux komnnekcos. Komnvromepnuiii WX 3HAYCHUE /I METUIIUHBI U
OU3AUH U OP2AHUYECKUL CUHINE3 CEJIbCKOT0 X035MCTBA
OUOMONEKY U UX HENPUPOOHBIX
anano2o8

Hroro yacoB no teme 10
5 | Tema «CtpoeHue U GyHKIUHN KJIETKID
5.1 | Tumsl KIETOK. 1 Tunbl KJIETOK: 3yKapuoTHYECKas U PackppiBath cosiepkaHie TEPMUHOB U

[TpokaproTrueckas npokapuotndeckas. CTpyKTypHO- MTOHATUH: TPOKAPHOTHUICCKAs KIIETKa,

KJIETKa GbyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MYPEUH,
KJICTKH. (dboTOoCUHTETUYECKHE MEMOpaHBI,
CrtpoeHue npoKapuoTUYECKOMN KIETKH. | (hareuivH.
Knerounas cteHka OakTepuil n apxe. | Xapaktepu3oBaTh GOPMY U pa3Mephbl
Oco0eHHOCTH CTPOEHUS POKAPUOTUUYECKUX KIETOK; PYHKIIUU
reTepoTpodHON U aBTOTPODHOI TreHETHUYECKOro arapara npoKapuoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TTPOKAPHOT B OMOIIEHO3aX.
JleMoOHCTpaLul

Tabauip! u cxembl: «CTpoeHue
AYKaApUOTUUYECKOMN KIETKN», « CTpoeHue
MIPOKAPUOTUYECKOMN KIIETKH

OnuceiBaTh poILIeCC
CIIOpOOOpa30BaHMs, OTMEYATh €ro
3Ha4YCHUE JIJIs1 BBDKMBAHUS OaKTepUid
NP YXYIIEHUN yCIIOBUN
CYIIIECTBOBAHUSI.

OrnucpIBaTh pa3MHOKEHHUE MMPOKAPUOT.
OneHuBaTh MECTO U POJIb IIPOKAPHOT
B OHMOIICHO3aX

5.2

CrpoeHnue
AYKapUOTHYECKOU
KJICTKH.
[ToBepXHOCTHBIN
anmnapar KJIETKU

Crpoenue 1 QyHKIIMOHUPOBAHUE
DYKapUOTUYECKON KIIETKH.
[1na3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCcKoi MeMOpaHBI.
TpaHcropT BemECTB uepes
IJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIN (quddy3us, oOneryéHHas
nudy3ust), akTUBHBIHN (TIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[TonynpoHuiaeMocTh MEMOpaHHI.
PaboTa Hatpuii-kaqneBoro Hacoca.
OHIOLXTO3: MUHOLMUTO3, (HaroLuTO3.
Oxk3omuTo3. Kierounas creHka.
CrpykTypa 1 GyHKINHU KIETOYHOU
CTEHKU pacTeHUH, TpuOOB.
JleMoHCTpaLun

Tabmuib! u cxembr: «CTpoeHue
AYKApUOTUYECKOM KIeTKn», « CTpoeHue

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATHUH: TIa3MaTU4YecKkast MeMOpaHa
(u1azmanemma), >kMJIKOCTHO-MO3anyHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckue, UHTETPAJILHBIE),
IMKOKATUKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMTO3,
(harouTo3, MMHOLUTO3, SK30IIUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTpOeHHUS U (HYHKIIUHU SYKapUOTHUECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepes MIa3MaTHIecKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OelKOB-KaHaJIOB; paboTy
HaTPUII-KaJIHEeBOr0 HacoOCa; CTPYKTYpy U
(YHKITUY KJIETOYHON CTEHKHU pacTEeHUN
U TpuOoB
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KUBOTHOU KIETKN», «CTpoeHHe
PACTUTEIBLHOU KJIETKW.
O6opynoBanme: CBETOBOI MUKPOCKOTI;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«/3yueHune CBOMCTB KIIETOYHON
MEMOpaHbI»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[Mutonna3ma. I{uto3ois. [lutockemer.
JBr>xenue nuromniazMbl. OpraHouabl
kJeTku. OTHOMEMOpPaHHbIE OPTaHOUIbI
KJIETKHU: SHJOIIa3MaTH4eCKasl CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
WX CTpoeHHE U QyHKIMHU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTaHOMIOB KIIETKHU.
CrpoeHue rpanyJIsIpHOTO PETHKYITyMa.
Mexanusm nanpaenenus denxos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyJIsIpHBIN ) SHAOMIA3MATUUECKU I
petukynyM. CexpeTopHasi (yHKIIHS
anmapara ["onbxu. Moouguxayus
benkos 6 annapame I o1vb0dicu.
Copmuposka benkos 6 annapame
I'onvoorcu. TpaHCOPT BELLIECTB

B KJIeTKe. Bakyomnu pacTuTeNbHbIX
kieTok. Kietounslii cok. Typrop.

PackppIBaTh cosiepkaHie TEPMUHOB U
MOHSATUH: TUTOIIa3Ma, IIUTO30JIb,
IIUTOCKEJIET, KOMIApPTMEHTHI,
OpraHOM/IbI, PHIOTIIIA3MAaTUYECKAsI CETh
(BIIC), anmapat ['oab1Ku, TU30COMBI,
BaKyOJIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK, Typrop,
MUTOXOHJPHUH, KPUCTBHI, TJIACTUIBI,
XPOMOTIIACTHI, JIEHKOTIACTHI,
XJIOPOILJIACThI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJuIa.

XapakTepru30oBaTh IUTOIIA3MY
AYKapUOTUYECKOU KIIETKH;
KJIacCCU(UIIMPOBATH OPTaHOUTbI

B 3aBUCUMOCTHU OT OCOOEHHOCTEH NX
CTpoeHus (0THOMEMOpPaHHbIE,
JByMeMOpaHHbIC, HEMEMOpPaHHBIEC);
OMUCHIBATH (DYHKIIMH KaXKIOTO
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[ToryaBTOHOMHBIE OPTaHOUIbI KJIETKHU:
MUTOXOHIPHH, IJTACTUIBIL.
IIpoucxoorcoenue mumoxonoputi u
naacmuo. Cumbuozenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crpoenue u pyHKIMN MUTOXOHAPUHI U
ractul. [lepBuuHbie, BTOPUYHBIE U
CJIOXHBIE TIACTUbI
(hOTOCUHTE3UPYIOIIUX DYKAPHOT.
XJI0pOIIaCThl, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIIMX PACTCHUM.
JlemoHCcTpanuu

[optpetsl: K. C. MepekKkoBCKUH,

JI. Maprynuc.

Tabnuitel u cxeMbl: «CTpoeHHE
IYKaApPUOTUYECKOM KIETKN», « CTpoeHne
KUBOTHOU KJIETKW», « CTpoeHne
PACTUTENILHOU KIETKW», « CTpOCHUE
MUTOXOHIPUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTENbHBIX,
KUBOTHBIX KJIETOK.

IIpakTueckas padora

«M3yueHune NBUKEHUS IIUTOIIa3Mbl

B PACTUTENIbHBIX KIJIETKAX).
JlaGopaTtopnas padora
«HccnenoBanue miaazMoimsa

OpraHou/ia B KJIETKE.

OOBACHATH COOBITHUS, CBI3aHHBIC

C BHYTPUKJIETOUHBIM MUIIIEBAPEHUEM,
€ro 3Ha4YeHUe JJIsl OpraHu3Ma.
OTMeuaTh 3HAUEHHUE IUTOCKENIETA;
XapaKTeprU30BaTh €r0 JIEMEHTHI
(MuKpOTpyOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (DUITAMEHTHI ), X POJIb
B )KU3HEAEATEIbHOCTU KJIETOK U TKaHEH
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" ACIIIa3MOJIN3a B paCTUTCIIbHBIX
KIJIICTKax>»

5.4 | HememOpaHHbIC HememOpaHHbIe OpraHoOuIbl KIETKH PackpbIBaTh cojiep:kaHrie TEPMUHOB U
OpraHOUIbI KJIIETKU Crpoenue u QyHKIIUM HEMEMOpPAHHBIX | IOHSATHIA: pubocoma, oJIrcoma,

OpraHouJI0B KJIeTKH. PHOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KIE€TOYHBIN
Ilpomeosrcymounvie punamenmot. HEeHTp (LIeHTpocoMa), LIEHTPHUOJIH,
MukpodunaMeHTsl. AKmuHo8vle neHTpocdepa, KryTuku, pECHUUKH,
Muxpoghunramermuol. MblllieqHbIC 0a3ajbHOE TEIbIIE.
KJIETKU. AKmuHogvle KOMNOHeHmbl XapakTepu3oBaTh HEMEMOpPAHHbBIC
HeMbIUUEYHbIX KIEeMOK. OpraHOMIbI KJIETKH, UX CTPOCHUE U
MukpoTtpy6ouku. KieTouHbIi EeHTp. bynxuun
CTpocHHE U IBIKCHUE KT'YTUKOB H
pecHudeK. MUkpoTpyoouKH
uuToriasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
muxpompyodoukamu. Momophwie benxu.
JleMoOHCTpaL U1
Tabmwmie! u cxeMbl: «CTpoeHHe
KHUBOTHOM KJIETKN», «CTpoeHue
PaCTUTENBHOU KIIETKI

5.5 | Ctpoenue u QyHKITUU Snpo. O6onouka syipa, XpoMaTHH, PackpbiBatTh cosiepkaHne TEPMUHOB U

sapa

KapuoIUIa3Ma, AIPBIILIKH, UX CTPOCHUE
U GyHKUMU. S nepHblil OeTKOBbIN
matpukc. ITpoctpancTBeHHOE
PacroJI0KEHUE XPOMOCOM

B UHTEP(Pa3HOM s]pe.

MOHATUM: PO, sAepHas 000JI0UKa,
sJIEpHBIC TIOPHI, HyKJIeOoIIa3Ma
(kapuorasma), TeHOM, XpOMaTHH,
DYXpPOMaTHH, TETEPOXPOMATHH,
SIPBIIIKO, XPOMOCOMBI, IIEHTPOMEDPA,
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Jyxpomamun u 2emepoxpoMamuH.
benku XxpomaTrHa — TUCTOHBI.
Junamuxa sdepnoii 060104KU

6 mumose. Aoepuviii mpancnopm.
Kierounble BKIIOYSHHS.
JleMoOHCTpaL Ul

Tabauue! u cxembl: «SAapoy»

KHMHETOXOp, KJIETOUHbIE BKJIFOUEHHUS.
XapakTepu3oBaTh KJIETOYHOE AJIPO KaK
LIEHTp yIpaBICHUS
KU3ZHENIEATEbHOCTHIO KIIETKHU;
IreHETUYECKUI anmnapar KJIeTOK
AYKapHOT, CTPOCHHUE U (PYHKITUU
XPOMOCOM.

OrnuceIBaTh CTPYKTYPHI SApa U UX
B3aUMOCBSI3b C OPraHOUIAMHU
LUTOIIA3MBbI

5.6. | CpaBHuTENBHAS
XapaKTepUCTUKa
KJIETOK 9yKapuoT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK 3YKapHuoT (PaCTUTEIbHOM,
YKUBOTHOM, TpOHOM ).
JleMoOHCTpaL U1

Tabnuitel 1 cxembl: «CTpoeHHE
AYKAPUOTUUYECKOUN KIETKI,
«CtpoeHue )KMBOTHOM KJIIETKH,
«CTpoeHune pacCTUTENBHOM KIETKW.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaTbl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGoparopnas padora
«/3yueHue cTpoeHus KIIETOK
Pa3JIMYHBIX OPTraHU3MOBY

XapakTepu3oBaTh TUIIbI KIIETOK
AYKApHUOT: PACTUTEIbHAS, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXK]Iy COOOW CTPOCHHE U
KUZHEACATEITbHOCTh YKapPUOTUYECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

NToro yacoB 1o teme
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Tema «O0MeH BEIIECCTB U NTPEBPAICHUEC FHEPTHUHN B KIIECTKE)

6.1

OOMeH BEIIECTB —
MeTa00JIHN3M

3

AccuMUSIIUS U TUCCUMUIISLINS —
JIBE CTOPOHBI MeTa0om3Ma. THrbl
oOMeHa BEeIECTB: aBTOTPO(DHBIN U
rerepoTpodHbIN. YyacTre kuciopoaa
B OOMEHHBIX TIpOLIeCCax.
DHepreTuuecKoe 00ecneyeHne KIEeTKU:
npeBpaiieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonuzma. epMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nercteus. Kopepmentsl. OTanuus
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIu3aTopoB. belKku-akTUBaToOpsl U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTU (DEPMEHTATUBHBIX PEAKIIHIA
OT Pa3NIUYHbIX (PAKTOPOB.
JlemoHCcTpauuu

Ta0auiel U cxeMbl: «POTOCUHTESY,
«IHEPreTUYCCKUI 0OMEHY,
«buocunres 6enkay», «CTpoeHue
dbepmeHTay, « XeMOCUHTERY.
Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
000pyI0BaHUE /TSI IPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX
MHUKpOTpENapaTos.

PackppiBath conepkaHie TEPMUHOB U
MOHSTHI: 0OMEH BEIECTB
(MeTaboIHM3M), aCCUMUIISITUS
(aHa0oaM3M), WU TJIACTUYCCKUI
0OMEH, TUCCUMUIIALINS (KaTaOOoIU3M),
WJIM DHEPreTUYEeCKUN OOMEH,
aBTOTPO(bI, TeTepOTPO(dbI, aHAIPOOHI,
a’poObl, PEepPMEHTDI, AKTUBHBIN IICHTP,
cyOcTpaTtHasi Crieu(puIHOCTb,
Ko(hepMeHTHI, OETTKU-aKTHBATOPHI U
OENKU-UHTHOUTOPHI.

[TepeuncnsaTb 0COOEHHOCTH
MJIACTUYECKOTO ¥ SHEPTETHIECKOTO
oOMEHa B KJICTKE; YCTAaHABIMBATh
B3aMMOCBSI3b MEXK/Ty TUIACTUUECKUM U
ASHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIBI OOMEHA BEIIIECTB:
aBTOTPO(MHBIN U TeTepOTPOHBII.
IToka3eIBaTh pOJIb KUCIOPOJIA

B OOMEHHBIX IIpoIieccax.
Cxemarnuecku n300paxaTh CTPOCHUE
dbepmenra.

Otnuyathk hepMeHTHI

OT HEOPTAaHUYECKUX KaTaTu3aTOPOB U
OTIpENENATh UX POJIb

B ()yHKIIMOHUPOBAHUH KUBBIX CUCTEM,
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JlabopaTopHasi pabora

«M3yueHne KaTaauTHYeCKOU
aKTUBHOCTH (PEPMEHTOB (Ha IpUMeEpe
aMUJIa3bl UK KaTanasbl)».
JlabopaTopHasi pabora

«M3yuenne pepMEeHTaTUBHOTO
pacuIeIUIEHNs IEPOKCH 1A BOJIOPOJA

B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX»

B [IPOMBIIIJIEHHOCTH, B MEJIUIIMHE,
B IIOBCEIHEBHOM KM3HHU YEIOBEKA.
CTaBUTB KCIIEPUMEHT 10 BBISIBJICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MePOKCH/1a3bl, aMUJIa3bl, OOBSICHSITH
MOJTyYEHHBIE PE3YJIbTAThI

6.2

ABTOTpOQHBIN THIT
oOMeHa BEIECTB.
dorocunTe’

[lepBUYHBINM CUHTE3 OPTaHUYECKUX
BEILIECTB B KiIeTKE. PDOTOCUHTES.
AHoKcu2eHHbIl U OKCUSEHHbILU
domocunmes y baxmepuii.
Ceemocobuparowue nuemeHmaol u
nucMeHmvl peakyuoHH0o20 YeHmpa.
Posb xmopormiactoB B mpornecce
dboTocunTeza. CBETOBasI U TEMHOBAs
dazel. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[TpoayKTUBHOCTH (POTOCHHTE3A.
Bnusnaue pa3znuanbix (akTopoB

Ha CKOPOCTh (POTOCHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JemoHCcTpanuu

IToprperst: JIx. IIpuctin,

K. A. Tumupszes.

Tabmuiibl v cxembl: «DOTOCHHTES

PackppIBaTh cosiepkaHie TEPMUHOB U
NMOHATUH: (HOTOCUHTE3, (pa3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dhotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/IA).

XapakTepu3oBaTh IIACTHYECKUIT 0OMEH
Kak dtar o01ero oOMeHa BeIIeCTB;
coObITHs (OTOCHHTE3A (PEAKLIMH
CBETOBOM M TEMHOBOM (ha3); poib
XJIOPOILJIACTOB B IpoLIecce
dhoTocuHTE3A.

BBISABIATH MPUYUHHO-CIICCTBEHHBIC
CBSI3M MEK/Ty MOTJIOIEHUEM COTHEUHOU
DHEPTUU XJIOPO(PHUIITIOM i CHHTE30M
Mosekya ATO.

CpaBHMBaTh UCXO/IHbIE BEILIECTBA,
KOHEYHBIE MTPOTYKThI U yCIOBUS
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MPOTEKAHUS PEAKIIUNA CBETOBOM U
TeMHOBOH (a3 oTocuHTe3a.
YcraHaBIMBaTh B3AUMOCBA3b MEKIY
(OTOCUHTE30M U ABIXaHHEM; CBETOBOM
Y TEMHOBOM peakuusiMu (POTOCHHTE3A.
OneHuBaTh 3Hau€HHE (OTOCUHTE3A
U JKU3HU Ha 3eMiie

6.3 | ABTOTpO(dHBII THIT XeMmocunres. PazHoobpazue PackpriBaTh coziepKaHne TEPMUHOB U
0OMEHa BEILIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MOHATHUI: XEMOCUHTE3.
XeMOCHHTE3 HUTPUPUITUPYIOIINE OAKTEPHH, OOBICHUTH CYIIIHOCTh X€MOCHUHTE3a,
&Kese300aKkTepun, cepodaKTepu, pacKpbIBaTh €T0 3HaUeHUE B Orocepe.
BOJOPO/IHbIE OaKTepuu. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIINX OaKTepuil
JleMoOHCTpaL U1 (auTpuduIMpyrOIINe OaKTepuH,
[Hoptpetsi: C. H. Bunorpaackui, xKese3z00akTepun, cepobaKTepun,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabauib! 1 cxembl: «DOTOCUHTESY, XapaKTepu30BaTh UX
«XeMOCUHTE3» KU3HEJECATEIIBHOCTD.
JlaGopaTtopnas pa6ora CocTtaBisTh ypaBHEHUS peaKkuii
«CpaBHeHHE Mpo1eccoB (POTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHUBATH XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTnyeckuii AHa’poOHBIE OpraHu3Mbl. Buib PackpriBaTh conepkanue TEpMUHOB U
oOMeH — opoxxenus. [IpoayKThl OPOKEHUS U UX | TTOHSATHH: 3TaIbl SHEPIECTUICCKOTO
JTIUCCUMUJISILIAS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — OJIFOTOBUTEIBHBIH,

AHa3p0OHBIE MUKPOOPTaHNU3MbI KaK
00BEKTHI OMOTEXHOJIOTUU U

OECKHUCIOPOAHBIN (aHAIPOOHBIN),
KHUCIIOPOIHBIN (a3pOOHBII); TIMKOIH3,
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BO30yAUTENN OOJIE3HEM.

AspoOHBIE OpraHU3MBbI. DTaIlbl
HHEPreTHYECKOr0 OOMEHa.
IToaroroBurenbHbIM 3TaIl. [ TMKOIN3 —
OECKUCIIOPOIHOE pacilleryieHre
TJIFOKO3BI.

buoniornueckoe OKUCIEHUE, WU
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B TIpolieccax
OMOJIOTUYECKOTO OKUCIICHUSI.
[{uknrYecKue peakuuu.
OxkucnutensHoe pochopunupoBaHue.
DHepeuss MemopanHo2o epaouenma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasuoi.
[IpeumytiecTBa a3poOHOTO My TH
oOMEHa BEUIECTB Mepe] aHAIPOOHBIM.
D} hHeKTUBHOCTH YHEPTeTHUUSCKOTO
oOMeHa.

JemoHCcTpanuu

IToptpetsl: B. A. DHrenbrapar,

IT. Mutuemnn.

Tabyuiibl ¥ cXeMbI: « JHEPTeTHUCCKUI
0oOMen».

JlabopaTopHasi pabora

«CpaBHEHUE MPOIIECCOB OPOKEHUS
JIBIXAHUSD)

OpokeHne, OMOJIOTHYECKOE OKHUCTICHUE
(nbixanue), uukia Kpeoca,
oKucIuTeNbHOE (pochopunrpoBanue,
NPOTOHHBIN IPAUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnatb 0COOEHHOCTH
DPHEPTETUYECKOTO OOMEHA B KIIETKE.
OrnuchIBaTh ATAIbl YHEPTETUIECKOTO
oOMeHa (MOArOTOBUTEIbHBIMI,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapaKTepru30BaTh PEaKIUH TITUKOJIN3A,
OpOKEeHUSI, KJIETOYHOTO JIbIXaHHUSI.
YcTaHaBIMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJIETOYHBIM JIbIXaHUEM U
cuHTe30M Mosekyn ATO.

CocTaBmsiTh ypaBHEHHUS OCHOBHBIX
ATANoOB YHEPreTUYECKOT0 OOMEHa

B KJICTKE.

PaccunThIBaTh SHEPTETUUECKYIO

3 PEKTUBHOCTD IITUKOIN3A U
OMOJIOTUYECKOTO OKUCIICHUS.
Ha3piBaTh NCXO/THBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI U yCIIOBUS
MPOTEKAHUS PEAKIMI SHEPTreTUYECKOTO
oOMeHa.

CpaBHHBaTh YHEPTETHUECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOTHOTO TANlOB KOHEYHBIS
NPOAYKTHI M YCIIOBHUS TIPOTEKAHUS
peaxiuii 3HePreTHIecKoro 0oOMeHa
PHEPreTHIecKoro ooMeHa

HToro gacoB no treme 9
7 Tema «Hacsiencrsennasi ”H(popManus U peajn3anus e€ B KIeTKe»
7.1 | Peakiuu MaTpu4HOTO 2 Peakunu MaTpu4HOrO CHHTE3A. PackpeiBath conep:kaHue TEPMUHOB U

CHHTC3a

[TpuHIUIT KOMITJIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyeckuii Koj, ero
cBoiicTBa. Tpanckpunuus —
marpuuHbii cuHte3 PHK. [IpuHiumns:
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTb,
aHTUTNIAPAIJIEIBHOCTb,
acUMMETpUIHOCTh. Co3pesarue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JemoHCcTpanuu

IToptper: H. K. Konpuos.

Tabauiel u cxeMmsbl: «bruocuHTe3
Oenkay, «l eHeTUUeCKHUi Koo

MOHSATUM: T'eH, TCHETUYCCKUI KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpUIla, MATPUYHBINA CUHTE3,
tpanckpunuusa, PHK-nomumepasa,
MIPOMOTOP, CIUIAWCUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIIMA MATPUYHOTO
CHUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuceIBaTh 3TANbl TPAHCKPUIIIIUN U
TPaHCISALNY; YyCTaHABIIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXEMaTUUYECKHU U300pakaTh
MaTpUYHbIE PEAKIIUY TPAHCKPHUIILIUY U
TPaHCIIALIUH.

Penrate Onosiornyeckue 3agayu Ha
ONPEAEITICHNUE MOCIEN0BATEIILHOCTH
nykineotu0B JIHK u MPHK, npumensis
3HaHUA O PEaKLUMAX MAaTPUYHOTO
CHUHTE3a, FEHETUYECKOM KOJE,
MPUHIUIIE KOMIUIEMEHTAPHOCTH
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7.2

CuHnre3s Oeka

Tpancnsauuns u e€ sransl. Y4yacTue
tpancnoptHbix PHK B Onocunrese
Oenka. YcaoBusa OmocuHTe3a Oenka.
KoaupoBanne aMUHOKHUCIIOT. PoJib
pubocom B OmocuHTe3e OerKa.
JleMoOHCTpaLun

Tabaune!l 1 cxeMsl: «buocunres
Oeinkay, «l eHeTHYeCKHUil KO

PackpriBath cojiep:kanre TEPMUHOB U
NOHSATUN: TPAHCIISIIUS, AaHTUKOJIOH,
TPHK, amunoanmn-TPHK-cunTerasa
(komaza), monupudocoma (romcoma).
XapaKTepu30BaTh CBOMCTBA
F€HETUYECKOT0 KO/Ia.

OnuceIBaTh 3TAIbl TPAHCISIIUU U
CXEMaTUYECKHU N300pakaTb MaTPUIHBIC
pEeaKuu TPaHCISALNH.

Pemate Ouonornyeckue 3aaauu

Ha onpepaenenrne anTukogoHoB TPHK,
MOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYJie OesKa, MPUMEHSISI 3SHAaHUS
0 peaKUHUsSIX MATPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH

7.3

MexaHu3Mbl
AKCITPECCUU T'€HOB

CospemernHvle npedcmasiieHus

0 cmpoeruu eenos. OpraHuzanus
T€HOMA Y IPOKAPUOT U 3YKApHOT.
Peryndius akTHBHOCTH T'€HOB

y IpokapuorT. ['unoresa onepona

(®. Kako0O, XK. Mano).

Monexynapuvie mexanuzmvl IKCHpeccuu
2eHo8 y aykapuom. Ponb xpomamuna

6 pecynayuu pabomsl 2enog8. Perynsius
O0OMEHHBIX MPOIECCOB B KJIETKE.
Kinerounslit romeocras.

PackpwiBaTh conepkaHue TEPMUHOB U
IIOHATHI: OIIEPATOP, OTIEPOH,
CTPYKTYpHBIC TCHBI, IIPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPY reHOMaA
MIPOKAPHUOT; XapaKTepU30BaTh padoOTy
MHIYIIHOETEHOTO U PEIPECCUOEIIBHOTO
OIepoHa.

BbIAenATs CTPYKTYpHYIO |
PETYJISATOPHBIC YaCTH T'e€HA DYKapHOT.
CpaBHHBaTh MPOIIECCHI SKCTIPECCUU
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JleMoOHCTpaL Ul
Tabaunie! 1 cxeMbl: «brnocuuTtes
Oeinkay, «I eHeTHYEeCKHUI KO

T'CHOB Y ITPOKAPHOT U SYKAPUOT.
XapakTepru30BaTh THIIOTE3Y OMEPOHA
(®. Kako0, XK. Mano).

OnuceIBaTh MEXaHU3M TOJICPIKAHUS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmronnas
ouosorus

Bupycsl — HekieTouHbie POpPMBI )KU3HU
1 obyMratHeie napasuthl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB,
peTpoBHUpYyCcOB, OakTepuodaros.
Kuznennwiii yuxn [{HK-cooepacawjux
supycos, PHK-codepaicawux supycos,
baxmepuogacos. Oopamuas
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHbie 3a0051€BaHUs YEIOBEKA,
J)KUBOTHBIX, pacTtenuii. CITN/,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
Buoungopmamuxa: unmeepayus u
ananuz bonrvuux maccugos («bigdatay)
CMPYKMYPHBIX OUONO02ULECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. Ilpoepammupyemvie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcms.

JleMoHCTpaLun

IToprper: . U. iBaHOBCKHIA.

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSITUI: BUPYC, BUPUOH, CEPLIEBUHA,
Karcua, oopaTHas TpPaHCKPUIILKS,
pPETPOBUPYCHI, bakTeprodar, BUpyc
uMMyHoaeduimTa yenoseka (B1Y),
IPUPOJIHO-0YAroBble HHPEKLUN.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI M OaKTepHrodaru Kak
BHYTPHUKJIETOYHBIX [1aPa3UTOB
IIPOKApHOT U JYKapHOT.

W3naraTe runoTe3bl 3BOJIOLIMOHHOTO
MIPOUCXO0XKJIEHUS BUPYCOB.
OnuceIBaTh MEXAHU3M B3aUMOICUCTBUS
BHpYCa U KJIETKH, NH(EKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MbI
BEPTUKAIBHON M TOPU30HTAIIBHON
nepeaul BUPYCoB; 3a00JIeBaHUs
’KUBOTHBIX U pPACTEHUH, BbI3bIBAEMbBIE
BUPYCaMH.

HaszbiBaTh BUpyCHbIE 3a00I€BaHMS,
BCTpEYAIOIINECs Y YeIOBeKa: TPUIII,
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TaGauip! u cxeMmsbl: «I'eHeTnyeckuit
Ko1», «Bupyce», «bakrepuodarm.
IIpakTnuyeckas padora
«Co31aHue MOJENH BUPYCa»

KJIEIIEBOM dHIIedaTUT, TeaTUT,
COVID-19, CII1 .

CoOmroath mpaBuiia MOBEACHUS

B OKPYKaroLIEnl IPUPOAHOM Cpee, MEP
PO IITAKTUKA PaCTIPOCTPaHEHUS

BHUPYCHBIX 3a00JIEBaHMi1 (B TOM YHCIIE
BUY-undeximn)

Hroro

qacCoOB I10 TEMC

9

Tema <« Kn3HeHHBIH HUKJ KJIETKI»

8.1

JKu3HEHHBIN UK
KJIETKHA

1

KieTouHslil UKL, €ro epuoIbl U
peryisiius. Uatepdasza u Muto3.
OcoOeHHOCTH TIPOIIECCOB,
MIPOTEKAIOIIUX B HHTEp(a3e.
IToaroroBka KJIETKHU K JEJIEHUIO.
IIpecunTeTnYECKUI
(MOCTMUTOTUYECKUMN ), CHHTETUUECKUN
Y IOCTCUHTETUYECKUAMN
(MpeMUTOTUYECKUI) TIEPUOIBI
uHTEp(Pa3bI.

JlemoHCTpauuu

Ta0uuiel ¥ cxeMbl: «KN3HEHHBIH UK
KJIEeTKN», « MUTO3»

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSATUM: KJIETOUHBIN LUK, UHTEep(da3a.
IlepeuncnsaTs nEpUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIOIINE B HUX MTPOLIECCHI

8.2

MarpuuHsIil CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permkanys. [ [puHIUIBI permkanun
JIHK: komruieMmeHTapHOCT®,
ITOJTyKOHCEPBATUBHBIN CUHTE3,
aHTUIIAPAIJIENBHOCTh. MeXxaHu3m

PackpwiBath conepkaHue TEPMUHOB U
MOHATUN: peruIKanus (peayiuKanus),
KOMIUIEMEHTAPHOCTb,
AHTUTAPAILIEIBHOCTb,
JAHK-nmonnmepasa, tenomepa,
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permukanuu JIHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
TeroMmepasza. XpOMOCOMHBIN HAOOp
KJIETKU — KAPUOTHIIL. [JUTIIIOUTHBIN U
raruiouHbIN HAOOPbI XPOMOCOM.
['omonorununbsie XxpoMocoMmsl. [1osoBbIe
XPOMOCOMBI.

JlemoHCcTpanuu

Tabuuiibl u cxembl: «KU3HEHHBIN IIUKIT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukamus [JTHK».

ObOopynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpomnpenapatsl: « MUTO3 B KJIETKaxX
KOpelIKa JIyKay.

Jlaboparopnasi padora

«M3yueHnre XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

peITMKaIMOHHas BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HA0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LIECHTPOMEPA,
KapUOTHUIL, TATUIOUAHBIN U JUTUIOWTHBIN
Ha0bOp XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapaxkTepuzoBaTh CTPOCHUE XPOMOCOM,
KapHOTHUIIOB OPTaHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PEITUKAILITN
JIHK u naBath um copepKaTesbHyIO
XapaKTEPUCTHKY.

OnucbIBaTh MEXaHU3M PETUIUKALIAN
JTHK.

CxemaTudecku n300paxxaTb CTPOCHHUE
MeTadazHoil XpOMOCOMBI.

PaznnyaTte XpomMoCcOMBI

Ha MUKpOIpernaparax u
MUKpoQoTorpadusx

8.3

JleneHue KIETKU —
MHTO3

Henenue xkinetku — Muto3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tumnsl Muto3a. Kapuokunes
U [MUTOKUHE3. brosornueckoe
3HAQYCHHUE MUTO3A.

JlemoHCTpauuu

Tabnuiel M cXeMbl: « KU3HEHHBIN UK
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Permukanusa JJTHK», «Mwuto3s».

PackpbiBaTh coniepkaHie TEPMUHOB U
MOHATUM: MUTO3, Ipoda3za, MeTadasa,
anadasza, Tenodasa, KapuOKUHE3,
IIUTOKWHE3, BEPETCHO JICIICHUS,
MeTadaszHas mIacTuHKa, 00po3aa
TCTICHHUSL.

[lepeuncnsaTh MoCIeA0BaTEILHOCTh
CTaJMii MUTO3a M OMMCHIBAThH
MIPOUCXOIAIINE HA HUX MTPOIECCHI.
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Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpornpenapatsl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlaGopaTtopnas pabora

«Habmoienne MuTO3a B KJIETKaX
KOHUYMKA KOPEIIIKa JIyKa (Ha TOTOBBIX

CpaBHUBaTH 0COOCHHOCTH MTPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJICTKaX.

OOBACHITH OMOJIOTHYECKUI CMBICIT
MHTO3A.

Pa3nugarte ctagnu MuTo3a

MHUKpOIIpenaparax ) Ha MUKpOITpernaparax u
MUKpoQoTorpadusx
8.4 | Perymsuus 1 Perynsmmst MUTOTHYECKOTO ITUKIIA PackppIBaTh cosiepkaHie TEPMUHOB U
YKU3HEHHOTO ITUKJIa kietku. [I[porpaMmmupyemas kieTouHasi | OHSTHI: anonTos, npoiaudepanus,
KJIETOK rudesb — afnomnTo3. muddepeHnpoBKa.
Kierounoe s/1po, XpOMOCOMBI, XapakTepu3oBaTh PEryJsiuio
(GyHKIIMOHATbHAS TCHOMHMKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexanusmol nporughepayuu, OOBICHATH OMOTOTUYECKUN CMBICTT
oughghepenyuposku, cmapenus u 2ubeny | 3aporpaMMHUPOBAHHOMN KJICTOYHOU
knemox. «l{ugpposas knemrxa» — rudenu — anorro3a.
ouourpopmamuueckue mooenu VYcraHaBIMBaTh B3aUMOCBSI3b MEXKTY
DYHKYUOHUPOBAHUS KTEMKU. TOMEOCTa30M KJIETOK U UX THOCIIBIO
JlemoHCTpauuu
Ta0auiel ¥ cxeMbl: «KU3HEHHBIH UK
KIeTKI», « CTPOCHHE XPOMOCOMY,
«Pemmukanus [IHK», «Muto3»
Hroro vyacoB no Teme 6
9 | Tema «CTPOEHHME U ®YHKIINU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonoruueckoe paznoodpasue PackpbIBaTh cosiepkaHUEe TEPMUHOB U

1S (0¥

OpraHu3MoOB. O,Z[HOKJI@TO‘IHBIC,
KOJIOHHUAJIbHBIC, MHOI'OKJICTOYHBIC

MIOHSATHUM: OPTaHU3M, OpTaH, OpraHeIbI,
CHUCTEeMa OpPraHoB, amnmnapar,
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OpPTraHU3MBI.
OcoOeHHOCTH CTPOCHHUS U
KU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxenu,
OJIHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJIOPOCIH, IpyTHE
npotucThl. KosloHnanbHble OpraHu3MBbl.
B3anMocBs3b yacTeil MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €IMHO€ LIeJIO€.
I'omeocras.

JleMoOHCTpaLun

Tabauib! v cxeMbl: «OTHOKIETOYHbIE
BOAOPOCIN», K MHOTOKJIETOUHbBIE
BOZOpOCIINY, «bakTepun»,
«IIpocreiimmey, «OpraHbl HIBETKOBBIX
pacteHunin», «CHCTEMBI OPraHOB
MO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEe CTpOEHNE HACEKOMBIX).
OobOopynoBaHme: CBETOBOM
MUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repOapuu pacTEHUH pa3HbIX

OTJIEJIOB; BJIAXHBIE MTPENapaThbl
KUBOTHBIX

(byHKIIMOHATIbHAS CUCTEMA, TOMEOCTa3.
[lepeuncnsaTs CTPyKTypHO-
(byHKIMOHAIbHBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUATbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHuBaTh MeX1y cOO0M
OJIHOKJIETOYHbIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBBIC
OpTraHU3MBI
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9.2

Tkanu pacreHnit

Tkanu pacteHuid. TUITBI pACTUTEIBHBIX
TKaHe#: 0Opa3oBaTellbHasI, TTOKPOBHAS,
MPOBOJIAIIAS, OCHOBHAS,
MexaHnudeckas. OcoOeHHOCTH
CTpoeHUs, PYHKIUHN U paCIOIOKEHUS
TKaHEN B OpraHax pPacTCHUMU.
JlemoHCcTpanuu

TabauIlbl U CXEMBI:

«Txanu pacrennin», «Oprassl
LBETKOBBIX pacTeHUN», « KopHEBBIE
cucteMbl», «CTpoeHue creds»,
«CTpoeHne TMCTOBOW MIIACTUHKI.
O0opynoBaHme: )KUBbIE SK3EMIUISIPHI
KOMHATHBIX PaCTE€HUN; CBETOBOMN
MHKPOCKOII; MUKPOIIpENapaThl TKAHEH.
JlaGopaTopHnasi padora

«M3yueHne TkaHen pacTEHNI»

PackppiBaTh copepkaHue TEPMUHOB U
MOHSTUH: TKaHb, YHUACPMHUC, TPoOKa,
KOpKa, JIy0, TpeBecruHa, IPCBECUHHBIC
BOJIOKHA, JTyOSIHBIC BOJIOKHA, COCY/IbI,
KaMEHHUCTBIE KIIETKH.

XapakTepu30oBaTh TUIIBI PACTUTEIBHBIX
TKaHeW: oOpa3oBarTeibHas, TOKPOBHAsI,
MIPOBOAAIIAS, OCHOBHAS, MEXaHUYECKAS;
MIEPEUYHCIIATh OCOOCHHOCTH X CTPOCHUS
Y BBITIOJTHSACMBIC ()yHKITHH

9.3

TkaHu ’)KUBOTHBIX U
geJIoBeEKaA

TkaHu ’KMBOTHBIX U UeJ0oBeKa. THUIIbI
JKUBOTHBIX TKaHEH: dIIUTEINaIbHAas,
COEMHUTEbHAS, MbIILICUHAS, HEPBHASI.
OcobenHoctu cTpoeHust, QyHKIUN U
pacmoIOKEHUsl TKAHEN B OpraHax
’KMBOTHBIX M YEJIOBEKA.
JlemoHCTpauuu

Tabaumnsl u cxeMbl: « TkaHu
JKUBOTHBIX», « CKEJIET UeIOBEKAY,
«ITueBapuTenbHas CUCTEMAY,

PackpsiBaTh copepkaHre TEPMUHOB U
TOHSITUM: SIIUTEIINM, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEUPOTJIHS.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJ0BeKa: dIUTeInaIbHas,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MePEYUCIIATh OCOOCHHOCTU UX CTPOCHHUS
Y BBITIOJTHSIEMbIC (PYHKIINH
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«KpoBeHocHas cucremay,
«/lpixarenbHas cucremay, «HepBuast
cucremay, «Koxayn, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBOI MUKPOCKOTI;
MHUKpOTMpenapaTsl TKaHEH.
JlabopaTopHasi padora

«/3yueHune TkaHe! KUBOTHBIX)

9.4

Opransbl. Cuctembl
OpraHoB

Opransl. BereratuBHsbie u
T€HEpPATUBHbBIC OPTaHbl PACTCHUI.
Oprasbl ¥ CUCTEMBI OPTraHOB
JKUBOTHBIX U YesioBeka. DyHKINHU
OpPTaHOB U CUCTEM OPTaHOB.
JlemoHCTpauuu

Tabnuitel 1 cxembl: «OpraHbl
LBETKOBBIX pacTeHU», « KopHeBbIE
cucteMbl», «CTpoeHue creds»,
«CTpoeHue JINCTOBOM TJIACTUHKNY,
«CKeneT 4yenoBeka,
«ITummeBapuTesbHas CUCTEMa,
«KpoBeHocHas cuctemay,
«JlpIxaTenpbHass CUCTEMAY,
«BriaenurensHas cucremay», « Heppuast
CUCTEeMay, « DHJIOKPUHHASI CUCTEMAY.
O6GopynoBaHme: KUBbIC SK3EMILISIPBI
KOMHATHBIX PACTEHUH; TepOapuu
pPacTEeHHI Pa3HBIX OTJEIOB; CKEJIETHI

PackpeiBaTh copepkaHne TEPMUHOB U
HOHSITUIA: OpraH, KOPEHb, MOOET,
LIBETOK, IJI0J], CEMs], IOJIOBBIE JKEJE3BI,
MOJIOBBIE TTPOTOKH, KOITYJIATUBHBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepu30oBaTh BEreTaTUBHBIE U
reHepaTHUBHBIC OPTaHbl PaCTEHUH,
COMATUYECKHUE U PETYJISATOPHBIE OPTaHBbI
’KMUBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
WX CTPOCHHUS U BBITIOTHSEMBIC (DYHKITHH.
YcTaHaBiIMBaTh B3aMMOCBSI3U MEXKITY
CTPOCHHEM OPTaHOB U WX (PYHKIHSIMHU.
Paznuuars BUIBI TKAHEHN, OpraHbl U
CUCTEMBI OPTaHOB, B TOM YHCJIE
YeloBeKa, Ha MUKpOTpernaparax,
BJIQKHBIX Ipenaparax, repoapusix u
MUKpodoTOorpadusix, TabIuIax,
MOJEIISX U MYJISKaX
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MO3BOHOYHBIX; KOJUICKITUH
0€CII03BOHOYHBIX KUBOTHBIX; BIaYKHBIC
npernapaTsl )KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlabopaTopHasi pabora

«M3yueHne opraHoB LIBETKOBOT'O
pacTeHus»

9.5

Ornopa Tena
OpPTraHU3MOB

Omnopa Tena oprann3moB. Kapkac
pacteHuid. CKeneTsl OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy»xHblii 1 BHYTPEHHUH CKEJIET.
CrpoeHue U TUIBI COETMHEHUS KOCTEM.
JlemoHCTpauuu

Tabauuet u cxeMel: «CTpoeHue
cTebs», «CTpoeHue JTUCTOBOU
IJIACTUHKNY, « CKEJIET YEIOBEKaY.
Oo6opynoBaHme: CKeJEThI
MO3BOHOYHBIX; BIIAYKHBIE MPETapaThl
KUBOTHBIX; CKEJIET UYeJIOBEKa;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTJIOKOKHUX

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSITUI: ONIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKU, PUOPHILIIBL, KapKac, HapY KHBIN
CKeJeT (XUTUHOBBIN ITOKPOB),
TUAPOCTATHYECKNN CKEIIET, BHYTPEHHUI
CKEJIeT, KOCTH (JJIMHHbIE, KOPOTKHE,
TJIOCKKUE), COEIMHEHUS KOCTEH,
HETOIBU)KHbIE (IIBBI),
MOJIYNIO/IBM>KHbBIE, TIOJIBUKHBIE
(cycTaBbl), OTIEIBI CKEIeTa
MO3BOHOYHBIX )KMBOTHBIX: Y€pell,
0CEBOM CKeJeT (M03BOHOYHHUK, TpyAHAs
KJIETKa, XOp/1a), M0sica KOHEYHOCTEH,
CBOOO/THBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THIIbI
COEMHEHNS KOCTEN.

VYcTaHaBnMBaTh B3aUMOCBSI3U MEKIY
CTPOEHUEM OIIOPHBIX CUCTEM U UX
GyHKIUSMU B OpraHu3Me.
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CpaBHUBATH CTPOCHUE OTIOPHBIX CUCTEM
pacTEeHU U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHue opranu3MoB. [[BrkeHue PackprIiBatTh cojiepkaHue TEPMUHOB U
OpPTraHU3MOB OJIHOKJICTOYHBIX OPTaHU3MOB: TIOHSTHI: IBIKEHUE, TBUTaTCIbHBIC
aMEOOHUTHOE, )KTYTUKOBOE, PECHUYHOE. | OpraHesIbl, IBIKEHUE TTPOCTEHIIINX
JIBr>KeHHEe MHOTOKJIETOUYHBIX (am&6omaHoe, KTyTUKOBOEC,
pacTeHUI: TPOIM3MBI U HACTHUH. PECHUYHOE), IBIKCHHUE PACTEHUN
JIBr>KeHrEe MHOTOKJIETOUYHBIX (TpoTH3MBbl, HACTUH ), MBIIIICYHBIC
JKUBOTHBIX U YEJIOBEKA: MbIIICYHAs CHUCTEMBI (COKPATUTEIIbHBIC BOJIOKOHIIA,
cucteMa. Pedexc. CkeneTHbIE MBIIIIBI | KOKHO-MYCKYJIbHbINA MEIIOK, CKeJIeTHAs
1 ux pabora. MYCKyJIaTypa), CKeJeTHas MBIIIIA
JleMOHCTpaun (MBIIIEYHOE BOJIOKHO, MUO(DUOpUILIa),
Tabnuubl u cxembl: «ONHOKIETOUHBIE | BBICIIKE JBUTATEIBHEIE IIEHTPEI, padoTa
BOoJiopocany, «lIpocrenmey, MBI (ABUTATEIbHAS, COMAaTHUECKas ),
«CTtpoeHue MBIIIIIBD, « MbIIIeUHas MBIIIIEYHOE YTOMJICHHUE.
CHUCTEMay XapakTepu3oBaTh BUJIBI JBIKCHUS
OJJHOKJIETOYHBIX K MHOT'OKJIETOYHBIX
OpraHU3MOB.
OnuceIBaTh CKEJIETHBIC MBIIIIILI U UX
pabory.
Y cTaHaBIMBaTh B3aUMOCBSI3b MEKTY
CTPOCHHEM OTIOPHBIX CUCTEM H
JBYKEHUSIMHA OPTaHU3MOB
9.7 | Ilutanue opraHu3MoOB [Turanue opranu3mos. [lornomienue PackpeIBaTh cosiepkaHrEe TEPMUHOB U

BOJbI, YIVICKHMCJIOIO Ira3a 1
MHHCPAJIBbHBIX BEIICCTB PACTCHUAMMU.
[IuTanue >KUBOTHBIX.

MOHATUN: TUTAaHUE, NTUILEBaApECHUE,
MUIIEBAPUTENbHBIE BAKYOJIU, KUIIIEYHAS
MOJIOCTh, MUILIEBAPUTEIbHAS TPYOKa,
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BHYTpHUNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. Iluranre no3BOHOYHBIX
KUBOTHBIX. OTIENBI
MALLEBAPUTENBHOTO TPAKTA.
[InmeBapuTENbHBIE HKEIE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JlemoHCcTpanuu

TabauIbl U CXeMBbL:
«Ku1e4nomnosocTHLIe),
«IImmeBapurenbHas cucremay, «Cxema
MATAHUS PACTEHUI».

ObopynoBaHme: )KUBBIE SK3EMILISIPBI
KOMHATHBIX PACTEHUIA; 000pyJ0BaHUE
JUISL IEMOHCTpPALMU IIOYBEHHOTO U
BO3JYILIHOI'O IUTaHUsI PACTEHUM,
pacllerieHust Kpaxmaiia u 0eJIKoB

o JeiicTBueM (hepMEHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MTUIICBAPUTETHHBIC JKETIE3bI,
MTUTIEBAPUTETHHBIC COKHU.
XapaKTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHITOJIOCTHOE U BHYTPUKIICTOYHOE
MUIIEeBapeHue.

PazanyaTe Ha n300pakeHUsIX (CXeMax,
Ta0IUIax, MyJISHKaX) OTIEIbI
MUILEBAPUTEIIHHOTO TPaKTa U
MUTIEBAPUTENBHYIO CUCTEMY YEIIOBEKA.
YcraHaBIMBaTh B3aMMOCBS3U MEKTY
CTPOSHHEM OPTaHOB MHUIIICBAPCHUS

9.8

JIpIxaHue OpraHu3mMoB

JlpIxanue opranu3MoB. Jlprxanue
pacTteHuu. /[pIXxaHue )KUBOTHBIX.
Huddysus razoB uepe3 moBepxXHOCTb
KieTku. KoKHOe JIbIXxaHue.
JIpixaTenpHas MOBEpXHOCTh. KabepHoe
Y JErOYHOE AbpIXaHue. [[pixanue
ITO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIFOIMOHHOE YCIO0KHEHUE CTPOEHUS
JETKUX MO3BOHOYHBIX JKUBOTHBIX.
JlpIxarenbHasi CUCTEMA YEJIOBEKaA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSTHUH: IbIXaHue, MudQy3us, KOKHOE
JbIXaHWE, OPraHbl JbIXaHUs,
JbIXaTEIIbHBIC IBUKECHUS, IbIXATEIbHbBIN
LEHTP, JETOYHbIE 00BEMBI, dKU3HEHHAS
EMKOCTb JIETKHUX.

XapaKTepru30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJTIOLHOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX
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MexaHn3M BEeHTHISIIIUY JIETKUX Y TITUIL
Y MJICKOTIUTAIOMuUX. Perynsius
IbIXaHus. JIpIxaTeabHble 00bEMBI.
JdeMoHcTpauuu

Tabmmirel 1 cxeMBbl: «/[pIxaTenpHas
CHUCTEMAY.

O6opynoBanme: 000py0BaHUE
JUUISL IEMOHCTpPALIMM OMBITOB

10 U3MEPEHUIO )KU3ZHEHHON EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBIDKEHUN

MTO3BOHOYHBIX KUBOTHBIX.
Pa3nnuath Ha N300paKeHUAX (CXemax,
TabJINLAX, MYJISKAX) JbIXaTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHJISALIUU
NETKUX Y NTUL U MIIEKOIUTAFOLIUX.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB JbIXaHUS U UX
(GYHKIUSAMU B OPraHU3Me

9.9

TpancnopT BelecTs
Yy OpraHu3MOB

TpaHcropT BEILIECTB Y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEUIECTB Yy KUBOTHBIX.
KpoBeHocHas cuctema u €€ OpraHsl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCY/IbI U KpOBb. Kpyru
KpOBOOOpaIieHus. DBOIIOIMOHHbIE
YCJI0KHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
PaGota cepara u e€ perymnsiusi.
JemoHCcTpanuu

Tabauuk! 1 cxeMbl: «Oprassl
LBETKOBBIX pacTeHU», «KopHeBbIE
cucteMbly, «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IITACTUHKIY,

PackppIBaTh cosiepkaHie TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEIECTB,
TPAHCIIOPT y pacTEHUI, KPOBEHOCHAS
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpalleHue, Kpyru
KpOBOOOpAIICHUS, CePACTHBIN UK,
numdooOparienue, umda,
TuM(paTUYECKre COCyIbl,
muMdaTUIeCKue y3IIbl, BHYTPEHHSS
cpelia opraHu3ma.

XapakTepu3oBaTh TPAHCIIOPT BEIIECTB
y pacTeHuii 1 OECTI0O3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX M YEJIOBEKA.
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((KpOBCHOCHaSI CHUCTCMA»,
((KpOBeHOCHBIe CHCTCMBI IIO3BOHOYHBIX
ZKHNBOTHBIX»

Pa3nuuathk Ha N300paKeHUAX (CXemax,
TabNMIax, MyJIsKax) KpOBEHOCHYIO U
TUMaTHUIECKYIO0 CUCTEMY YEJIOBEKA.
YcraHaBIMBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPTraHOB
KpOBOOOpAIICHUS U UX (PYHKIUSIMHU

B OpraHu3Me

9.10

Brinenenue y
OpraHu3MOB

Briienenue y opranu3moB. Beiienenue
y pacTeHul. Brienenue y )KUuBOTHBIX.
CokpatutenbHble BaKyoau. Oprasbl
BbIJIeTIeHUs. DUbTpanus, CeKpenus u
oOpaTHOE BcachIBaHUE KaK MEXAHU3MBbI
paboThl OpraHoB BoifeneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEILHON CUCTEMAaMU.
Briienenre y mo3BOHOYHBIX dKUBOTHBIX
u yenoseka. [louku. CtpoeHue u
(GyHKIHOHUpPOBaHUE HEPPOHA.
OObpazoBaHue MOYH y YeJIOBEKa.
JlemoHCTpauuu

Tabauib! U cxeMbl: «BeiaenurenbHas
CUCTEMA

PackpriBaTh coziepKaHne TEPMUHOB U
MOHSATUM: BBIICJICHUE, TyTTalUs,
JMCTONAJ, COKPaTUTEIbHBIE BAKyOJIH,
W3BUTHIC KaHAJIBI[bI, 3BE3AUATHIC
KJIETKH, BBIJICJIUTEIbHBIE TPYOOUKH,
MaJIBIIUTUEBBI COCYIbI, IOYKH,
MOYETOYHHUK, MOYEBOH IMy3bIPb,
He(dpoH, Moya.

XapakTepu3oBaTh MPOLECC BIICICHUS
Yy PaCTEHUH U JKUBOTHBIX.

Paznmuuate Ha n300pakeHUsX (cxemax,
TabHIax, MyJIsDKaX) BbIICIUTEIHHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M
GbyHKIIMOHUpOBaHUS He(PpOHa; MpoIiece
00pa3oBaHUsI MOYH.

YcraHaBiuBaTh B3aUMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUSI U UX (DYHKIHSIMU

B OpraHu3Me
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9.11

3amnmTa y OpraHu3MoB

3amnmTa y OpraHu3MoB. 3alura

Yy OJHOKJIETOYHBIX OPraHU3MOB. CIOpbI
OaKkTepuil U LIUCTHI MPOCTEUIIINX.
3ammTa y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeacrtsa nmacCUBHOM U
XUMHYECKOM 3aIUThl. DUTOHIIUIEL.
3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BOJIHBIE. 3alIUTa OPTraHU3Ma

ot Oose3Hell. IMmmyHHas cuctema
yenoBeKa. KileTOUHbIN U TyMOpaJIbHBIN
MMMYHUTET. BpOoKAEHHBIN U
MPpUOOPETEHHBIN crienuduiecKuit
UMMYHUTET. Teopus KIOHAIbHO-
cenekTuBHOro nMmynurera (I1. Dpnux,
@®.M. beprer, C. Tonerana).
BocnanutenbHbie OTBETHI OPraHU3MOB.
Ponb BpoXIEHHOTO IMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JICBAaHUIA.
JlemoHCTpauuu

Tabuuniel U cxeMbl: «Koxkay,
«mmynuTety, « CTpoeHue cTedIs»,
«CtpoeHue TMCTOBOM TIJIaCTUHKI

PackpbIBaTh conepxaHue TEPMUHOB U
MOHSITUI: KaIlCyJia, 3HI0CIOpa, [IUCTA,
KYTHKYJIa, CPECTBA NAaCCUBHOU
3aIUTHI, CPEACTBA XMMUYECKOU
3aIUTHI, KO’KHBIE TTIOKPOBBI,
MMMYHUTET, UIMMYHHAas CHCTEMA,
AHTUTEH, aHTUTEJO.

XapakTepu30BaTh BUJIbI 3AILUATHI

Y OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
OpPraHHU3MOB.

OnuceIBaTh CTPOEHUE KOXKHBIX
ITOKPOBOB U MX MTPOU3BOJAHBIX.
Paznuuate Ha M300pakeHUAX (CXxemax,
TabJIMIaX, MYJISKaX ) OpraHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.

VY craHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB 3aIUTHl U UX
(GYHKUMSIMU B OpraHU3Me

9.12

PaznpaxxumMocTb
Y pEryJsinus
Yy OpraHu3MOB

Pa3npaxumMoCTh U peryssnus

y Opranu3MoB. PaznpaxxumMocTb

Y OJJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazgpaxuMocTh U peryrsnus

PackpeiBath conepkaHue TEPMUHOB U
MOHSATU: Pa3IPaKUMOCTh, PETYJISIINS,
TaKCHUCHI, POCTOBBIE BEIIIECTBA
(aykcuHBI), HEpBHAsl CUCTEMA,
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y pactenuii. PocToBbI€ BellecTBa U UX
3HAYCHHUE.

HepBHas cucrema u pedriexkropHas
peryisiuus y ;KkuBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIOLHOHHOE
YCJI0)KHEHUE CTPOCHUS HEPBHOM
CUCTEMBI Y )KUBOTHBIX. OTIETIBI
T'OJIOBHOI'O MO3ra II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediiekropHas
nyra. be3ycioBHbIE U YCIOBHBIE
pedeKchl.

['ymopaiibHas peryisuus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBre
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cucTeM. [ umoranamo-
runodu3apHasi CucTema.
JlemoHCcTpauuu

Iloptper: W. I1. [TaBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruaps», « CTpoeHue IIIaHaApUm»,
«BHyTpeHHEee CTpOEHHE JOKIEBOTO
yepBs», «HepBHas cucrema puioy,
«HepBHas cucrema JIArymKn,
«HepsHas cucrema
pecMbIKaIUXCsa», «HepBHas

pedaexkTopHas perysmnus, pedaekc,
peduekTopHas 1yra, HepeJHUi MO3T,
IIPOMEKYTOYHBIN MO3T, CPETHUM MO3T,
MO3KE€4OK, IPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHAs CUCTEMA,
ryMOpaJIbHasl peryJisilius, FOPMOHBI,
SHJOKPHHHAS CUCTEMA, TUIIOTAJIAMO-
runo@uzapHasi CUCTemMa.
XapaxkTepu3oBaTh pa3IpaKuMOCTb

Y OJTHOKJIETOUHBIX OPraHU3MOB H
PEPIEKTOPHYIO PETYIISLINIO

Y JKUBOTHBIX.

Paznmuuate Ha n300pakeHusx (cxemax,
TabnuIax, MyJisikax ) HEpBHYIO CUCTEMY
U €€ OTIENbl; OTAEIIBI TOJOBHOTO MO3Tra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPaIbHYIO PETYIISIUIO
Y )KMBOTHBIX.

Pasznuyars Ha M1300pakeHUsX (cxeMax,
TabJIMIaX, MYJISKAX) SHAOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3zwiBats sxemne3bl 3HIOKPUHHON
CUCTEMBI YeJIOBEKa U BbIpabaThIBaeMble
UMHU TOPMOHBI.

OmnuceIBaTh 1€HCTBUE TOPMOHOB.

VY craHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB HEPBHOU U
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cucrema ntuiy, «HepBHast cucrema
MJIEKOTUTaromux», « HepBHas cucrema
YeJI0BEKa», « DHJIOKPUHHASL CUCTEMAY,
«Pedaexey.

Ob6opynoBaHme: MOJICIIM TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX QYHKIUSIMHU
B OpraHu3Me.

XapakTepu30BaTh IBOJIOIIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y 5KUBOTHBIX

HToro gyacos 1o teme 17
10. | Tema «xPASMHOKEHUME U PA3SBUTUE OPI'’AHU3MOB»
10.1 | ®opmbI pa3MHOKECHHUS 1 DopMbl pa3MHOKEHUSI OPTAaHU3MOB: PackpriBatTh cojiepkaHue TEPMUHOB U
OpTraHu3MOB Oecmosioe (BKJItOYasi BEreTaTUBHOE) U TIOHSITUI: pa3MHOKEHHUE, POCTOE

mosioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: TIOYKOBaHUE,
criopyJisitus, (hparMeHTaIus,
KJIOHUPOBAHMUE.

JlemoHCTpauuu

Tabanub! U cxeMbl: «BereratuBHoe
pa3sMHOXKeHHUE», « TUITBI 6ecItoa0ro
pa3MHOXEHUs», «Pa3zMHOXKEeHUE
XJIAaMHUJIOMOHAIB», « Pa3sMHOKEHHE
IBIJICHBIY, «Pa3MHOXeHUE THIPHDY

JICJICHHE, TIOYKOBAHUE, CIIOPYJISAIINS,
BETETATUBHOE Pa3MHOKCHHE,
dbparMeHTaIys, KIOHUPOBAHUE, TAMETHI,
crepmaTo30ou]l (CepMHuil), AlleKIeTKa,
3Ur0Ta, KOHbIOTAIINSL.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TTOJIOBOT'O Pa3MHOKEHUSI OPTaHNU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecroyioro pa3MHOKEHHS OPTaHU3MOB;
OMOJIOTMYECKOE 3HAaUCHUE OECIIOIOro
Pa3MHOXKECHUSL.

Paznnuarts ciopy kax
CIEIUAIN3UPOBAHHYIO KJICTKY,
MpeIHa3HAYCHHYTO JIJIs1 OECI0JIOTO
Pa3MHOXKEHUS, ¥ CIIOPbI OAKTEPHUH.
OOBICHATH MPEUMYIIIECTBA TTOJIOBOTO
pa3MHOKEHUS HaJl O€CTIOIBIM.
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PackpeiBaTh poJib KIIOHUPOBAHUS
B CCJICKIUU U CEIILCKOM XO3SIICTBE

10.2

[lomoBoe
Pa3MHOXEHHUE.
Meiios

[TosnoBoe pazmuoxkenue. [Tonoseie
KJIEeTKHU, Wiu raMeTsl. Meiio3. Ctaauu
Meno3sa. [loBenenrue XxpoMocom

B Meio3e. Kpoccunronep.
buonorndyeckuii cMbICI Meo3a U
TMOJIOBOTO TIporecca. Menos u ero
MECTO B JKM3HECHHOM IIHKJIC
OpraHU3MOB.

JleMoOHCTpaL Ul

Tabumiel U cxeMbl: «Meio3y,
«XpPOMOCOMBD»

PackpriBaTh coziepkaHne TEPMUHOB U
MMOHSTHI: MeH03, OUBAJICHTHI,
KPOCCHHI'OBEp, UHTEPKUHE3,
HE3aBUCHUMOE PACIIPENECIICHHUE;
KPOCCHHTOBED.

Paznuuate Ha n300pakeHusIX (cxemax,
Ta0JauIax ) U MUKpOIIpernapaTax 3pesibie
MOJIOBBIC KJIETKH MJICKOTTUTAIOIINX U
OpraHbl PA3MHOKEHHSI BBICIINX
pacTeHui.

PackpsiBaTh CylIHOCTB M€03a,
XapaKTEPU30BaTh €r0 OTACIbHbIC
CTaJuHu.

Ornpenensate MecTo Meno3a

B )KM3HEHHBIX ITUKJIaX PA3JIMUHbBIX
OpraHu3MOB.

OOBICHATH OMOJIOTUUECKHI CMBICIT
KPOCCUHI'OBEPA, OMKUCHIBATH €TO
MEXaHU3M.

CpaBHHMBATh MEHO3 C MUTO30M;
pasyinyaTh OT/ACIbHBIC UX CTAUU

Ha MUKpOIIpenaparax u n300paxeHusx
(cxemax, TabnuIAXx).

PackpbIBaTh 3BOTIOIMOHHOE 3HAUCHUE
MOJIOBOT'O Pa3MHOKEHUSI OPTraHU3MOB
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10.3

["amerorenes.
OO6pazoBaHue u
Pa3BHUTHE MTOJIOBBIX
KJIIETOK

[Ipen3apossiiieBoe pa3BUTHE.
["amerorenes y sxuBOTHBIX. [1010BBIE
xene3pl. OOpa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHes. CTpOeHHE NOJIOBBIX KIETOK.
Onnoa0TBOpEHHE U SMOPHUOHATIEHOE
pa3BUTHE KUBOTHBIX. CIIOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JlemoHCcTpanuu

Tabmuirel U cxeMbl: «I'aMmeTorenesy,
«CtpoeHue SMIEeKIETKU U
CIIEPMATO30MIa».

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;

MUKPOTIpEnapaThl SUIEKIECTOK U
CIIEPMAaTO30MI0B.

JlaboparopHasi pabora «l3yueHue
CTPOCHHUSI MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

PackpeiBath conep:kaHue TEPMUHOB U
HOHSTHUI: TaMETOTE€HE3, CIIEPMATOI€HE3,
OOT€HE3, CEMEHHUKH, SIMYHUKH,
CIIEpPMATOrOHMH, CIIEPMATOLUTHI,
CIIEpMaTHU/IbI, CLIEPMATO30UIbL,
OOTOHUH, OOLIUTHI, ITOJISIPHBIE TEJIBLIA,
SMLEKIIETKa, aKpocoMa.

[lepeuncnsaTs cTaguu raMeToreHesa

Y )KMBOTHBIX.

OnuceIBaTh MPOLECC FTAMETOTEHE3A U
€ro IEpUO/Ibl, CTPOCHHUE ITOJIOBBIX
KJIETOK.

Paznuuate ocoOeHHOCTH
CIIEpPMAaTOreHe3a U OOTEeHEe3a.
OnuceIBaTh MPOLECCH OCEMEHEHUS U
OIUIOJOTBOPEHUS, PA3HBIE BAPUAHTHI
[apTEHOTEeHE3a

10.4

NunuBuayansHoe
pa3BUTHE
OpraHU3MOB —
OHTOT'CHE3

NuauBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).
OMOpuoorys — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenes — oona

U3 21ABHBIX NPODOIIEM DMOPUOTOUL.
Konyenyusa mopghozenos u mooenu
mopgocenesa. Ctaauu >SMOpHUOTeHE3a
YKUBOTHBIX (HA TPUMEPE JIATYIIKH).

PackpbIBaTh cosiepKaHUE TEPMUHOB U
TOHSATHUM: OIUIOIOTBOPEHUE, 3UT0TA,
OJacToMep, aKpOCOMHasl PeaKIus,
IIPOHYKJIEYC, IAPTEHOT €HE3,
aMOpuorenes, qpodiieHue, 6aacrya,
MOpYJIa, racTpyJia, HeUpyna,
OpPraHOT€He3, IKTOAEPMA, ME30IEPMA,
SHTOJZIEPMa, LIEJIOM, HEpBHAs TPyOKa,
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Hpobnenue. Tumnsl gpobrieHusl.
Jlemepmunuposannoe u
HeodepMUHUPOBAHHOe Opob.ieHuUe.
bracmyna, munw 6nacmyn.
OcobeHHoCTH APOOICHUS
MJICKOITATAIOMINX. 3apObIIIEBbIC
JUCTKHU (TacTpyJisiiiys). 3akiiagKa
OpPTaHOB M TKaHEW U3 3apOBIIIEBBIX
JMCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOILIETOCS 3apOJbIIIa
(amMOpHoOHaNIbHAS UHAYKITUS ). 3aKJIaIKa
IJIaHA CTPOEHUS AKUBOTHOTO KaK
pe3yJIbTaT HEPAPXUUECKUX
B3aMOJIENCTBUN IeHOB. Binsguue
Ha HYMOPUOHATBLHOE PAa3BUTHE
pa3IUYHBIX (DAKTOPOB OKPYIKAIOIIICH
Cpepbl.

JlemoHCcTpauuu

IToprper: X. IlIneman.

Tabauib! U cxeMbl: «OCHOBHEIE CTaIUH
OHTOT'EHE3a».

OobopynoBanme: moaenb «l{ukn
Pa3BUTHUS JIATYILIKID)

XopAa, KulieuHas TpyOka.
OnpenensiTb SMOpPHOHATBHBIN IEPUO
pa3BUTHUS OpPraHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
poOJeHns — 00pa3oBaHUE
OJIHOCJIOMHOTO 3apOo/IbIIia — OJIacTyJIbl;
3aBHCHMOCTH X0/1a APOOTICHUS

OT KOJIMYECTBA )KEIITKA B STHIIECKIIETKE;
racTpyJIsIUIO U OPTaHOTEHE3.
OOBICHATH ATanbl AUPHEPEHLIMPOBKU
TKaHEeW, 00pa30BaHUs OPTaHOB U CUCTEM
OpIaHoB.

XapakTepu30BaTh PETYJIIALUIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEPMUHAIIIO ¥ SMOPUOHAIBHYIO
WHAYKIIMIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHSL.

O60CHOBBIBATH BPEHOE BO3/ICHCTBHE
Ta0auyHOTO JIbIMa U aJIKOTOJIA Ha X0
AMOPHOHATBLHOTO U
MOCTAMOPHUOHAIBHOTO PA3BUTHUS
OpraHusma 4ejioBeka

10.5

Poct u pasButue
YKUBOTHBIX

Poct u pa3BUTHE KUBOTHBIX.
[TocTaMOprOHANBHBIN TIEPUOSI.
[Ipsimoe u HETpsiMOe pa3BUTHE.
Pa3zButune ¢ meramopdozom

PackpbIBaTh coqiepaHne TEPMUHOB
MOHSATUI: OHTOT'CHE3,
MOCTAMOPHUOHAIIBHOE Pa3BUTHE,
MeTamop(}o3, TMYNHKA, POCT, CTapeHHE,
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y 0eCro3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. bHOJOrnuecKkoe 3Ha4YeHNE
MPSIMOTO ¥ HEMPSIMOTO Pa3BUTHUS, X
pacnpocTpaHeHue B pupoie. Turbl
pocTa )KUBOTHBIX. DAKTOPHI PETYIISIIUU
pOCTa ’KMBOTHBIX U 4esoBeka. Craanu
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4yesoBeka. [leprobl
OHTOTreHe3a 4yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKUE TIPOIIECCHI.
JlemoHCcTpanuu

Tabauie! u cxemsbr: «IIpsimoe u
HenpsiMoe pa3BuTue», «Pazsurtue
MaMCKOro )XyKa», «Pa3Butue capanum,
«Pa3BUTHE JTYLIKWY.

IIpakTnueckas padora

«BpIsBIIEHHE TPU3HAKOB CXO/ICTBA
3apOJIbIIIEN TO3BOHOYHBIX KUBOTHBIX)

CMEpTb.

XapaxkTepu3oBaTh MOCTAIMOPUOHATBHBII

NEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBL.

XapakTepu30BaTh NPSMOE PA3BUTHUE U
€ro Nepuobl.

WN3narate coaepkanue Teopun
CTapeHUs OPraHU3MOB.

OOBSACHITH OMOJOTUYECKUI CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasmHOXeHue u
pa3BUTHE PACTECHUN

Pa3zMmHOkeHHE U pa3BUTUE PACTECHUM.
["amerodur u copodut. Meiio3

B )KU3HEHHOM IIUKJIE PACTECHUM.
OO0pazoBaHue crop B Mpolecce Meiosa.
["'ameTorenes y pacTeHuu.
OmoA0TBOPEHUE U pa3BUTHE
PACTUTENIBHBIX OPTaHU3MOB. J[BOMHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE

PackpbIBaTh cosiepKaHUE TEPMUHOB U
MOHATUH: TaMeToPUT, criopodur,
AHTEPUIUN, APXETOHHUH, 3aPOCTOK,
Meracnopa, 3apObIIIEBbIM MEIIOK,
CUHEPTU/bI, AHTUIIO/bI, MUKPOCIIOPA,
MbUIBIEBOE 3€PHO, JIBOMHOE
OILUIOAOTBOPEHHUE, POCT, MEPUCTEMA,
KaMOuH, epuo/Ipl OHTOTeHEe3a
LIBETKOBBIX PACTECHUU.
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CEMCHHU.
MexaHu3MBbl peryisinuu OHTOTEHE3a
Yy PaCTeHUH U )KUBOTHBIX.
JdeMoHcTpauuu

[Hoptpert: C. I'. HaBaiuH.
Tabauipl U cxembl: «JIBOMHOE
OTUUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsH
OJIHOJIOJIBHBIX U JIBYAOJIbHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOH KanycTb», « KU3HEHHBIN
LIUKJI MXa», «KU3HEHHBINA UK
ManOPOTHUKA», « KM3HEHHBIN LUK
COCHBI».

JlaGoparopnas padora

«CtpoeHue OpraHoB pa3MHOKEHUS
BBICIIMX PACTEHUI»

Xapakrepu3oBaTb 0COOCHHOCTH
0€cCII0JI0T0 U MOJIOBOTO PAa3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Boinenste 0cOOEHHOCTH MPOTEKaHUS
raMeToreHe3a y IIBETKOBBIX PACTEHHIA.
OnuceIBaTh MPOLIECC ABOMHOTO
OIUIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHUil U OOBACHSTH €ro
IIPEUMYILECTBA 10 CPABHEHHIO

C OIUIOJJOTBOPEHUEM Y CLIOPOBBIX U
rOJI0OCEMEHHBIX

MToro yacoB mo teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH U U3MEHYNBOCTH OPraHU3MOB)
11.1 | Uctopus cranoBiaeHus | 1 HcTopust CTaHOBJICHHS U Pa3BUTHS PackpeIBath cosiepkaHie TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

TeHETUKH KaK HayKH. PaGoThl

I'. Menpens, I'. ne ®pusa, T. Moprana.

Posnb oTe4eCTBEHHBIX YUEHBIX

B Pa3BUTHUH r'eHEeTUKHU. PaboThI

H.K. Konsnosa, H.11. BaBuiona,

A.H. Benosepckoro, I'.JI. Kapnieuenko,

MMOHSATUM: TeHETHKA, T'CH.
JIeMOHCTpUpOBATh 3HAHUS UCTOPUH
BO3HUKHOBEHHS T'€HETUKH.
XapakTepu30BaTh OCHOBHBIC ATAIbI
Pa3BUTHSI TEHETUKU KaK HAYKH
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FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdeMoHcTpauuu

IToprpetsl: I'. Menaens,

I'. le ®pus, T. Mopras,

H. K. Koasnos, H. 1. BaBuios,

A. H. benosepckui,

I'. JI. Kapnieuenxo,

1O. A. ®dunumueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TOHITHS 1
CHUMBOJIBI TCHCTHUKHN

OCHOBHBIE TEHETUYECKUE TTIOHATHUS U
CHUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TE€HBI, aJIbTEPHATUBHBIE
MPU3HAKU, JOMUHAHTHBINA U
PELIECCUBHBIN ITPU3HAK, TOMO3UI0TA,
reTepo3UroTa, YUCTask JIMHUS, THOPUIBI,
redoturl, GeHoturn. OCHOBHBIE METO/IbI
T€HETUKU: THOPUIOJIOTUUECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJISIPHO-
TE€HETUYECKUN.

JlemoHCTpanuu

Tabaunel: «MeToabl TEHETUKHY,
«CxeMbl CKpenuBaHUs».
JlaGoparopnas padora

«/Ipo3oduia kak 00BEKT reHeTUYECKUX
HUCCIJICTOBAHUI

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HacJe0BaHUE, U3MEHYHUBOCTb,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIENIbHBIE T€HBI (JLIETN),
aJbTepHATUBHBIC TPU3HAKH,
TOMO3UTOTAa, T€TEPO3UTOTA,
JIOMUHAHTHBIN MPU3HAK, PEIIECCUBHBIM
MIPU3HAK, YUCTasH IMHUSI, TUOPHUJIBI.
[Tonp30BaThCSI FEHETUYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOU

IUJIS1 3aIIMCH CXE€M CKpEILMBaHUSA

HToro 4yacoB 1o teme
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12

Tema «33KOHOMepHOCTI/I HaCJICACTBCHHOCTI

12.1 | 3akoHOMEpHOCTH 2 MoHOrMOpHUIHOE CKpEIIMBAHUE. PackpbIBaTh cosiepKaHUE TEPMUHOB U
HacJIeJOBaHUS ITepBriit 3ak0H Menaens — 3akOH MOHSTHI: MOHOTHOPHUIHOE
MIPU3HAKOB. eIMHOO00pa3usi THOPHUIOB MEPBOTO CKpEIlUBaHUE, YUCTOTA T'AMET,
Mounorubpuanoe nokoJjeHusd. [IpaBuiio TOMUHUPOBAHUA. | JTOMUHUPOBAHKE, PACIICIUICHUE
CKpEILIHUBaHKE Bropoii 3axon Menaens — 3aKoH IIPU3HAKOB.

paclICIUICHUS IPU3HAKOB. OnuceiBaTth OnbITE I. Mennensa
[{utonoruyeckne OCHOBBI 10 U3YUYEHHUIO HACTIEAOBAHUS OJTHOMN
MOHOTHOPHUIHOTO CKPEIIUBAHMUS. Mapbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeET. [TpuBoauTH HOPMYIUPOBKHU IIEPBOTO U
JdeMoHcTpanuu BTOpOTO 3aKOHOB I'. Menpens (3akoHa
[Toptper: I'. Mennerns. eauHo00pa3usi TMOPUIOB MEPBOTO
Tabauue! u cxembl: «IlepBblil 1 BTOPOW | TIOKOJICHHS, 3aKOH PaCIICIIIICHUS
3aKOHBI Menaemnsa». MPU3HAKOB) U OOBACHSITH X
OobOopynoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUISL IEMOHCTPAIIUK 3aKOHOB CocTaBisiTh CXeMbl MOHOTUOPHUIHOTO
eauHOoO00pa3usi THOPUJIOB MEPBOTO CKpEILUBAHUS U peliaTh FTEHETUUECKUE
MTOKOJICHHSI ¥ PacIICIUICHUS MPU3HAKOB; | 3a]]a4l Ha MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOT, MUKpOIIpenapar: | CKpEUIMBaHUE

«JIpo3odumnay.

IIpakTnueckas padora «13yuenue

Pe3yJbTaTOB MOHOTUOPHUIHOTO

CKpENIMBaHUA y AP030(DHUITBD)

12.2 | Ananusupyromiee 1 AHaIM3UPYIOIEE CKPEUTUBAHUE. PackpsiBaTh conepkaHre TEPMUHOB U
CKpELIMBaHNUE. [IpomMexyTOUHBIN XapakTep NOHSATHN: aHATU3UPYIOLLIEE
Hemnonnoe HacnenoBaHus. Pacmennenue CKpEILUBAHUE, HETIOJTHOE
JIOMUHUPOBAHUE MIPU3HAKOB [IPU HEMOJIHOM JOMUHUPOBAaHHUE, KOJOMUHUPOBAHUE.
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JIOMUHUPOBAHUHU.

JleMoOHCTpaLun

TabuIbl ¥ CXEeMBI: « AHATTU3UPYIOIIEe
CKpemuBanuey, «HemomHoe
JIOMUHUPOBAHUE

CocTaBiATh CXeMbI aHAIN3UPYIOIIETO
CKPEILMBAHUSA U pelIaTh FTeHETUUYECKHE
3aJ]auM Ha aHAJIM3HUpPYIOIIee
CKpELIMBAaHUE U HEMOJIHOE
JOMUHUPOBaHHE

12.3 | JurubpumHoe JurubpugHoe ckpemrBanue. TpeTuit PackpriBath conep:kaHue TEPMUHOB U
CKpEIIMBAHHE 3aK0H MeH ISl — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUIHOE CKPEIIMBaHUE,
HaCJIEJOBAaHUS IPU3HAKOB. (EeHOTUITMYECKUIN paiuKal.
[{utonornuyeckne OCHOBBI OnuceiBaTh onbIThI ['. Menaens mo
JUTUOPUIHOTO CKPEIIUBAHUS. M3YUYEHUIO HACIEAOBaHUs ABYX Nap
JleMOHCTpaun MIPU3HAKOB Y TOpOXa MOCEBHOTO.
[Toptper: I'. Mennerns. [IpuBoIUTH HOPMYITUPOBKY TPETHETO
Tabnuitel 1 cxembl: « TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Menpens». HE3aBHCUMOTO HACIIEIOBaHUS
OobOopynoBanmne: MOJIEIb MIPU3HAKOB) U OOBSICHATH €T0
JUTSl AEMOHCTpAIlMU 3aKOHA LUTOJOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACIEIOBAHUS [IpuMeHsTh MaTEMaTHYECKUM pacU€T ¢
MPU3HAKOB; CBETOBOW MUKPOCKOTI; MOMOIIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKponpenapar «Jpo3odumay. Y METOJa IEPEMHOKEHNS BEPOATHOCTEN
IIpakTuyeckas padora BAPUAHTOB PACILEIIJICHUS TPU3HAKOB Y
«M3yuenue pe3yapTaToB MMOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBisiTh CXeMBI TUTHOPUIHOTO
y Ap030(hUITBDY CKpEILUBAHUSA U PElIaTh FTEHETUYECKUE
3aJ1ayu Ha TUTHOPUHOE CKpEITMBaHUE
12.4 | CuenuienHoe CuerieHHOE HacJIe10BaHHUE IPU3HAKOB. | PackpbIBaTh cofep:kaHue TEPMUHOB U
HAaCJICJOBAHNE Pa6otsl T. Moprana. CrierieHHOe MOHSITUI: CUETUICHHOE HACIEAOBaHHUE,
IPU3HAKOB. HaCJIEI0BAHKHE I'€HOB, HAPYLIEHUE HapylIeHUs CLUEIICHHS TeHOB,
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XpomMocoMHas Teopust
HACJIEICTBEHHOCTU

CUEIIJICHUS MEXy TCHaMHU.
XpoMOCOMHas1 TEOpUs
HACJICJICTBEHHOCTH.
JdeMoHcTpauuu

[Toptper: T. Mopras.

Tabnuiibl U cxeMbl: «ClieTIeHHOe
HacJleJJOBaHUE MPU3HAKOB

y Ip030(UIIbD».

Oob6opynoBanme: MOJICIIb

JUISL IEMOHCTPALUH CUETIIIEHHOTO
HacJIeJOBaHUS TIPU3HAKOB.

KPOCCHUHTOBEp, PEKOMOMHAIUS TEHOB,
T€HETUYECKUE KapThl, MOPTAHUA.
[TpuBoauTH HOPMYITUPOBKHU 3aKOHOB
Moprana (3akoHa CIEIIIEHHOTO
HAaCJIEJOBAHUS TEHOB U 3aKOHA
HapYIIEHUS CIICTUICHUS MEXTy F€HaMH )
1 OOBSICHATH X IUTOJIOTUYECKHUE
OCHOBBI.

[TepeuncnsiTb OCHOBHBIE TIOJIOKEHUSA
XPOMOCOMHOU TEOPUHU
HACJIEACTBEHHOCTH.

Pemate renernueckue 3agauu

Ha CLIEIJIEHHOE HACJIEOBAHNUE T'€HOB U
HAPYLICHHUE CUECIUICHUS MEXK 1y TeHAMU

12.5

['eneTuka moJa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI ¥ MIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
no1. ['enernueckas CcTpykrypa
TOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.
JlemoHCcTpauuu

Tabauue! u cxembl: «I'eHeTHKa noiay,
«Kapuoturm uenoseka», «Kapuotun
npo3ouisy, «KapruoTun nTuibn

PackpsiBaTh copepkaHre TEPMUHOB U
TOHSITUI: ayTOCOMBI, MIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTeporaMeTHBIN 0.

OOBSACHITH XPOMOCOMHBIN MEXaHU3M
OTIPENIEJICHHS T10JIa Y OPTaHNU3MOB.
[TpuBOAMTH MPUMEPHI HACTEOBAHUS
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
CocCTaBIIITh CXEMbI CKPEIIMBAHUS U
pelIaTh TEHETUYECKUE 3a/1a4M Ha
HACJIEIOBAHUE ITPU3HAKOB, CLECTLICHHBIX
C TIOJIOM.
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[TpuBOIUTH TPUMEPHI TEHETUIECKUX
3a0oJieBaHUi U 1e(hEeKTOB

y OPTaHU3MOB, CBSI3aHHBIX C TTIOJIOBBIMH
XpOMOCOMaMHU

12.6 | 'enoTun kKak
[EJIOCTHAS CUCTEMA

I'enoTun Kak 1ejI0CTHAs CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nercTBue reHa. MHOKECTBEHHBIN
ajuienu3Mm. B3zaumonencrrue
HeaJJICJIbHBIX T'CHOB.
KommiemeHTapHOCTh. DNHUCTA3.
[Tomumepust.

I'eneTn4ecKkuii KOHTPOJIb PA3BUTHUSA
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKxke PU3N0TOTUUECKUX ITPOIIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MEXaHU3MBbI
CHUMOHOTeHE3a, MCXaHU3MEI
B3aUMOJCHUCTBUSA «XO351H — Mapa3uT»
U «XO3MH — MUKPOOHOMY.
I'eHeTHYeCKME ACIEKTHI KOHTPOJIA U
W3MEHEHHMS HACJIEACTBEHHOM
HH(pOpMAaITUH B ITIOKOJICHHUSIX KIIETOK

Y OPraHW3MOB.

JlemoHCTpauuu

TaOuu1bl ¥ cXeMbl: «MHOKECTBEHHBIN
aJieNm3My; «B3anMoielicTBIEe TeHOBY

PackpbiBaTh coiepkaHie€ TEPMUHOB U
MMOHIATHUN: MHOKECTBECHHOE JICICTBHE
reHa (reioTponus),
KOMILJIEMEHTAPHOCTb, IIACTA3,
MOJINMEPHS.

OrnpenensaTb GopMbl B3aMMOICHCTBUS
aJJICJIbHBIX U HEAIJICIbHBIX T€HOB.
[IpuBOINUTH IPUMEPHI TUIEMOTPOITHOTO
JICUCTBUS I'€HOB.

Pemmath reneTnueckue 3amgaun

Ha B3aMMO/ICHCTBHE HEeAIICILHBIX
TeHOB

HToro 4yacoB 1o teme

10
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13

Tema ((33KOHOMepHOCTI/I U3MEHYUBOCTH»

13.1 | IsMeHYMBOCTE 1 B3auMoaencTBrE TEHOTHUIIA U CPEIbI PackpsIBaTh copepkaHre TEPMUHOB U
IIPU3HAKOB. Bubl npu (popmupoBaHuM (peHoTHIA. NOHSTUI: U3MEHYUBOCTB,
U3MEHYMBOCTH W3MeHYNBOCTB ITPU3HAKOB. HEHACJIeICTBEHHAs! U3MEHYUBOCTD,

KauecTBeHHBIE N KOJINYECTBEHHBIE HACJICICTBEHHAsI N3MEHYNBOCTb.
IpU3HaKyu. Buapl ”3MEHUMBOCTH: CpaBHHBaTh HEHACJIEICTBEHHYIO
HEHACJICICTBEHHAs U HACIICACTBEHHAsA. | U3MEHYMBOCTH C HACJICICTBEHHOM.
JleMoOHCTpaL Ul IIprBOINTH TIPUMEPHI KAYECTBEHHBIX U
Tabauib! u cxemsl: «Buabl KOJIMYECTBEHHBIX ITPU3HAKOB
U3MEHYUBOCTI. OpPTaHU3MOB, IIPOSBIICHUI
OO0opynoBanme: KUBbIE U repOapHbIe | Y OPTaHM3MOB HEHACIICICTBEHHOM 1
DK3EMIUIIPHI KOMHATHBIX PACTEHUN; HACJICICTBEHHON U3MEHUYUBOCTH
pucyHku (poTtorpadum) ;KMBOTHBIX

C pa3JIMYHBIMU BUJAAMH U3MEHYUBOCTH

13.2 | MoaudukanmnonHas 2 Mou¢urkanroHHas “3MEHYUBOCTb. PackpeiBaTh coiepkaHue TEPMUHOB U
U3MEHYUBOCTh Ponb cpensl B popMupoBaHuu MOHATUI: MOAU(PUKALMOHHAS, UIH

MOAU(PUKALMOHHON N3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanvoHHbIi psii M BapualiMoHHast
kpuBas (B. Moranucen). CBoiicTBa
MO (PUKAIIMOHHOM U3MEHUNBOCTH.
JemoHCcTpanuu

TaOauIIbl U CXEMBIL:
«MoauduxamoHHas U3MEHYUBOCTDY.
O0opynoBaHme: XUBbIE U repOapHbIe
AK3EMIUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (pororpadun) KUBOTHBIX

(deHoTunMYecKas, "3SMEHYUBOCTb,
BApUAHTA, BApUALIMOHHBIN DS,
BApUAIIMOHHAs KpHUBas, HOpMa
pEaKIMM ITPU3HAKA,

MoauUKaIUH.

XapakTepu3oBaTb CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUNBOCTH.
IToka3bIBaTh pOsb yCIOBUM BHEIIHEU
Cpelbl B pa3BUTUU MOAU(PHUKAITIOHHOM
U3MEHYMBOCTH Y OPTaHU3MOB.
CrpouTh BapualiOHHbIE PSAbI U
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C IpuUMepaMu MOIU(PUKAUOHHOM
W3MEHYUBOCTH.

JlaboparopHasi padora
«HccnenoBanne 3aKOHOMEPHOCTEMN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapuaiMOHHOTO Psifa U
BAPUALIMOHHON KPUBOIN»

rpaduK KpUBOH HOPMBI PEAKIIUU
MIPU3HAKOB Y PA3JIMYHBIX OPIrAaHU3MOB

13.3 | 'enoTHnUyeckas ['eHOTHIIMYECKAS U3MEHUYUBOCTb. PackpbiBaTh coJiep’KaHUE TEPMUHOB U
W3MEHYHUBOCT. CBoliCcTBa FT€HOTUITHYECKOM TIOHSTUI: KOMOMHATHUBHAS
KomOunHatuBHas W3MEHYMBOCTU. BUIbI TEHOTUITMYECKON | U3MEHYUBOCTH, MyTallMOHHAS
W3MEHYUBOCTh M3MEHYHNBOCTH: KOMOMHATHUBHAS, M3MEHYHBOCTh, KOMOWHAIINH, MyTallUH.

MYTallMOHHAS. XapakTepu30BaTh CBOKMCTBA
KomOnHaTuBHas N3MEHYMBOCTb. TEHOTUITMYECKON N3MEHUYUBOCTH.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA OnuceIBaTh MENO3 U TTOJOBOM MIPOIIECC
KOMOMHATUBHOW M3MEHUYHNBOCTH. KaK OCHOBY IIPOSIBJICHUSI Y OPraHU3MOB
Ponp koMOMHATHBHOM N3MEHYHUBOCTH KOMOMHATUBHOU U3MEHUYHNBOCTH.

B CO3JJaHUU T€HETUYECKOTO IToka3piBaTh HA KOHKPETHBIX IPUMEpPAX
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON U3MEHUMBOCTH
BHJIA. B CO3/JJaHUU T€HETUYECKOTO
JlemoHCTpanuu pa3zHooOpasusi OPraHU3MOB B Mpeiesiax
Tabuuiibl u cxeMbl: « KomOuHaTHBHAS OJHOT'O BHA.

W3MEHUYUBOCTBY, «Menos3», CpaBHUBATH TEHOTUITUYECKYIO
«Onno10TBOpEHHE M3MEHYUBOCTh ¢ MOAU(DUKAITMOHHON

13.4 | MyraruoHHas MyTannoHHast U3MEHYUMBOCTh. BUbl PackpriBaTh coneprkanrue TEpMUHOB U
W3MEHYUBOCT. MYTAalLUi: T€HHBIE, XPOMOCOMHBIE, MOHATUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTHU reHoMHbIe. CIIOHTaHHbBIE U nepecTpouku (abeppariun),
MYTallMOHHOTO UHIYyLUUPOBAHHbIC MyTAllUU. SINEpHBIE | TOIUIUIONINSI, AaHEYTIJIOUIMS, MyTaHT,
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mpoiiecca.
DNUTEHETUKA

Y IUTOIIa3MaTUYECKUE MYTaLINH.
ComMaTtriecKue v MojJ0BbIE MyTallUH.
[IpruriHBI BOBHUKHOBEHUS MYTALUH.
MyTareHnsl U UX BIUSIHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallHOHHOTO Mponecca. 3aK0H
TOMOJIOTUYECKUX PSJIOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.WY. BaBunos). BHesinepnas
W3MEHYUBOCTD M HACJIEACTBECHHOCTb.
Onueenemuxa u nuUeeHoMuKa,

POIb DNUSEHEMUYECKUX (PAKMOPO8

6 HACIe008AHUU U USMEHYUBOCU
Genomunuueckux npuzHaKos

V OpP2aHU3MO8.

JlemoHCTpauuu

[Toptpertsl: I'. /le ®pus, B. Moranuces,
H. 1. BaBuos.

Tabymiibl M cxeMbl: «I'eHeTHYecKue
3a00JIEBAHHUS YEIOBEKAY, « BHIbI
MYTaLH.

OO6opynoBaHme: )KUBbIC U TepOaApHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (dotorpadum) >KUBOTHBIX

C pa3IMYHBIMU BUIAMU
W3MEHYHUBOCTH.

MYTareHsl.

[IpuBOIUTH MPUMEPHI MyTALIAM,
BCTPEYAIOIIMNXCA Y Pa3HBIX OPTaHU3MOB.
Knaccudpunuposate MyTanuu

10 pa3HbIM OCHOBAHUSIM.

Pa3znuuatek Ha n1300paxeHusx (cxemax,
Ta0JIUIIax ) TCHHBIC MyTaIlUH,
XPOMOCOMHBIE ITEPECTPONKH PA3HBIX
BHJIOB: JICJICIINH, TyTUIMKALUH,
TPaHCJIOKAIMN, UHBEPCUH; T€HOMHbBIE
MYTAalHH.

CpaBHHBaTh MEXIy CO00M MyTaliuu
pa3HbIX BUOB.

XapakTepu3oBaTh CBOMCTBA
MYyTalMOHHOW H3MEHYMBOCTH.
HaspiBaTh MpuyumHbI MyTalnu,
BBISIBJIATh UCTOYHUKH (HDaKTOPOB-
MYTareHOB B OKPY’KArOILIEU cpene
(KOCBEHHO).

[TpuBoauTH HOPMYITHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAJIOB U
HACJIEICTBEHHOW N3MEHYMBOCTH

H. . BaBunoBa u 000CHOBBIBATbH €TI0
3HAYEHHUE JUISl PAKTUKU CEITBCKOrO
X0351CTBA
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IIpakTuyeckas padora
«MyTatmu y 1po30(huisl (Ha TOTOBBIX

MUKpOIpEnaparax)»
HToro yacos 1o teme 6
14 | Tema «I'eHeTHKA YesI0BEKa»

14.1 | I'enetnka yenoBeka. 3 Kapuotun uenoseka. Mexnaynaponnas | PackpeiBaTh conep:kaHue TEPMUHOB U
Metobl porpamMma MCCleI0BaHus FeHOMa MOHSITUI: CEKBEHUPOBAHKE, KapTa
MEIUIMHCKOM yesioBeka. MeTo 1l U3yueHUsl FEHETUKU | XPOMOCOMBI, IPOOaH/1, HaCJIE€ICTBEHHbIE
T€HETHUKU YeJI0BEKa: F€HeaJIOrHYeCKUM, 00J1e3HM (MOHOTEHHBIE, TTOJIUTCHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJIAIIMOHHO-CTAaTUCTUUECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTHUIIA:
MOJTHOT€EHOMHOE CEKBEHHPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomomipto I1I[P-ananu3a.
HacnenctBennbie 3a001€BaHUs
YenoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0ose3nu yestoBeka. bone3nn

C HacCJIEJICTBEHHOU
MPEIPACTIOIOKEHHOCTHIO. 3HAUECHUE
MEIUIIMHCKON TCHETUKH

B IIPEJIOTBPAIICHUU U JICYCHUU
reHeTHYeCKUX 3a00JIeBaHUI YEIIOBEKA.
MeauKo-reHeTU4eCKOoe
KOHCYJIbTUpOBaHue. CTBOJIOBbBIC
KkineTku. [ToHsITHE «TEHETHYSCKOTO

I€HHbIE, XPOMOCOMHBIE), METUKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHUE,
JOPO0BAas JUArHOCTUKA, aMHUOLICHTE3.
[lepeuncnaTb 0COOEHHOCTH U3yUEHHUS
TE€HETUKHN YEJIOBEKA U METOIbI
MEUIUHCKOW T€HETHKHU.
XapakTepu3oBaTh METOAbI U3yUEHUS
TeHETHKH YeJIOoBeKa (reHeallorHuecKuii,
OJIM3HEIOBBIN, IIUTOTCHECTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUH,
MOMYJISI{UOHHO-CTaTUCTUYECKUI ).
OnuceIBaTh 1ENH, 33JJa4H U
JOCTHKEHUS MEXITYHAPOIHON
nporpammsl «I'eHOM YenoBeKay.
Pa3znnuathk Ha M300pakeHUAX (CXxemax,
Ta0JaUIIax ) KapThl XpPOMOCOM
(reneTuyeckue, GU3NIECKUE,
CUKBEHCOBBIE).
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rpy3a». DTUYECKUE aCIIEKThI
UCCIJIEJOBaHUI B 00J1aCTH
peaaKTUpPOBaHUA T€HOMA U CTBOJIOBBIX
KJIETOK.

['eneTnyeckue GakTOpbI HOBBIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3M4EeCKOMY U XUMHUECKOMY
3arpsiI3HEHUIO OKPYIKAIOLIEH CpeIbl.
['eneTnuecKas MpeapacIoIOKEHHOCTb
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpaLun

Tabauue! u cxemsel: «Kapuortun
YeNnoBEKa», « MeTOobl U3yUYEHNUs
IE€HETUKH YeJI0BeKay, «I eHeTnueckue
3a00J1eBaHUS YEIIOBEKA.
IIpakTnueckas padora
«CocTraBiieHHE U aHAJIN3 POJOCIOBHOIN

OnuchIBaTh METOJIbI COBPEMEHHOTO
OnpeeeHNs TEHOTUIIa OpraHru3Ma;:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHUCIIC

¢ nomMoisto [1IP-ananu3a.
XapakTepu30BaTh HACIEACTBEHHBIE
3a00JIEBAHHU YEI0BEKa 1 3a00JI€BaHUS
C HACJIEACTBECHHOM
MPEIPACIIONOKEHHOCTBIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHBIEC
00JIC3HHU YeJIOBEKa M 00JIC3HU

C HACJEACTBECHHOM
MPEIPaACIIONOKEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKTY
HacJIEACTBEHHBIMHU 32001€BaHUSIMHA
YeJ0BEeKa U X TeHETUYECKON OCHOBOIA.
OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS

B MPEJAOTBPAIICHUH U JICYCHUU
HacJIECTBEHHBIX 3a00JICBaHUH
yeJioBeKa

Hroro 1yacoB no Teme 3
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIC TTOHSTHS 1 JloMecTuKanus U CeNeKIusl. PackpriBatTh cojiepkaHre OCHOBHBIX

CCJICKIIMHU

3apoKeHUE CEIICKIIUU U
JIOMECTUKALUU. Y YeHHEe
H.M. BaBusosa o LlenTpax

MOHSITHH: CEJICKIIMS, JOMECTHUKAIIUS,
MIPUMUTUBHASA CEJICKIINS,
KOMOWHATHUBHASI CEJIEKIIHS, COPT,
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MIPOUCXO0XKJIEHNUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. Poib cenexunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
*KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSAIOB

B HACJICICTBEHHOW U3MEHUYUBOCTH
H.M. BaBuioBa, ero 3HaucHue

JUTSL CEJIEKITMOHHON PabOoTHI.
JlemoHCcTpanuu

[Toprpetsl: H. 1. BaBuiios,

N. B. Muuypun, I'. JI. Kapneuenko,
I1. IT. JIykpsinenko, b. JI. Acraypos.
Tabnuiel u cxembl: «LleHTpBI
MIPOUCXOXKICHUS U MHOTO0Opa3us
KYJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHON U3MEHYUBOCTI.
Jlaboparopnasi padora
«M3yueHune copToB KyJIbTYpPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX»

opoja, IITaMM.
ITepeuncasiTb OCHOBHBIE ATaIbI
Pa3BUTHS CEJIEKIIUU KaK ITPOIIECCA U
HAyKH.

XapaKkTepu30BaTh COACPIKAHUE YUCHUS
H. 1. Basumnosa o LlenTpax
MIPOUCXOXKJICHUSI 1 MHOTO00pa3ust
KYJIbTYPHBIX PACTCHUU.

IToka3biBaTh LIEHTpBI MPOUCXOKICHUS U
MHOTr000pa3us KyJbTypHBIX paCTEHUHU U
I{enTphl JOMECTUKALIMU JOMAIITHUX
KABOTHBIX Ha KapT€ MUPA, CBA3BIBATH
MX MECTOINOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
[ABWJIN3AIINN.

CpaBHHMBATH COPT, NOPOAY, IITAMM

C BUIAMU-POJUYAMH.

OO60CHOBBIBATh 3HAUCHHE 3aKOHA
TOMOJIOTHYECKUX PSIIOB B
HacJIeJICTBEHHON U3MEHUYNBOCTHU

H. U. BaBuiioBa 1151 CEEKIIMOHHON
paboTHI.

OnuceIBaTh NEPCICKTUBBI
JOMECTUKAIMHA U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUH, IIOPOL
JIOMAIIIHUX KUBOTHBIX U IITAMMOB
MHUKPOOPTaHU3MOB
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15.2

Metoasl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YECHUE U
HCIIOJIb30BaHHE
IeHETUYECKHUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.

W ckyccTBeHHBIM 0TOOP: MAaCCOBBIH U
WHJMBUAYJIbHBIA. DTaIbI
KOMOWHAITMOHHOM CETICKITHH.
HcnpiTanue npon3BOAUTENEN

1o MOTOMCTBY. OTOOP 1O T€HOTHUITY

C IOMOUIBIO OLIEHKH (peHOTHIIA
MOTOMCTBA U OTOOP MO TEHOTUITY

¢ moMolpto aHanuza JIHK.

M cKkyCcCTBEHHBINM MyTareHe3 Kak METOT
CEJICKIIMOHHOM paboTHI.
PagmanuoHHbBIN M XUMWYECKHUHN
MyTareHe3 Kak HCTOYHHUK MYTalHil

y KyJAbTYpPHBIX (h)OPM OpTraHU3MOB.
Hcnonb30BaHre r€eHOMHOTO
pEOAKTUPOBAHUSI U METOJIOB
pexoMOuHanTHBIX JJHK a4 nonyuenus
MCXOJHOTO MaTepuaia JJisl CEJeKINH.
[TonydeHnue NOJUTLIONIOB.
BuayTpuBugoBas ruopuan3aims.
biM3KkOpoACTBEHHOE CKPENTUBAHMUE,
i nHOpuauHT. HeponctBenHoe
CKpeIllMBaHue, WU ayTOPUJIMHT.
I'eTepo3nc u ero NpUYMHBL.
Hcnons3oBaHue rereposnca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeononenue

PackpeiBath conepkaHue TEPMUHOB U
MOHSTHN: UCKYCCTBEHHBIN 0TOOD,
IPOU3BOJIUTEIH, DKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIMBaHUE, WIH
UHOPUIUHT, HEPOJICTBEHHOE
CKpeIllUBaHUE, WU ayTOPUIUHT, YUCTas
JUHUS, TeTepo3uc (THOpuaHas cuiia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHBIU MyTareHes, pakTopbl-
MyTareHsbl, MOJUILTOUAbL, OTAANEHHAS
rudpuIn3aIns, CeKBEHUPOBaHUE.
XapaxkTepu3oBaTh OCHOBHbBIE METO/IbI
CEJIEKIIMHU PACTEHUMN U KUBOTHBIX:
HCKYCCTBEHHBI OTOOD U
rHOPUIU3AITHIO.

CpaBHUBATH MacCOBBI UCKYCCTBEHHBIN
0TOOP ¢ UHAMBHUYaTbHBIM, TOKA3bIBATh
MX 3HAYCHHE IS CEJIEKIUU
KYJIbTYPHBIX PACTCHHUU U JTOMAIITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE PUMEPHI
OTJAJEHHON TMOPUIN3AIIMH B CEJIEKIIUH.
OnucsiBath onbIT I'. JI. Kaprieuenko

10 TIPEOJI0JIECHUIO OECTLIONUS
MEXBHJIOBBIX THOPUIOB.

PaznuyaThk Ha M300paKeHUAX (CXeMax,
Ta0JUIIaX) Y OTJIETbHBIX
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OecrI01usi MEXBUJIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
KUBOTHBIX. «3€1€HAs PeBOIIOYUAN.
CoxpaHeHue U U3yUYEeHHE TEHETUYECKHUX
PECYPCOB KyJbTYPHBIX PACTCHUHN U UX
JTAKWAX POAUYEHN JJIS1 CO3AaHUS HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO3IMCTBEHHBIX KYJIBTYP.
U3yuenue, coxpanenue u ynpagnenue
2EHEeMUYECKUMU PeCypCcamul
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEISX
VAVUULCHUSL CYUeCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHUuem Co8peMeHHbIX
Memo008 HaAYHUHbIX UCCAe008AHULL,
nepeoosuvlx uoell U NepCneKmueHbLX
MEexXHONI02UIL.

JlemoHCTpauuu

IToprpetsr: H. 1. BaBuios,

N. B. Muuypum, I'. 1. Kapneuenko,

H. bopnoyr, 1. K. benses.

Ta0auiel 1 cxeMbl: « MeTo bl
cenekumny, «Otnanéunas
rubpuan3anus», « MyrareHesy.
JlabopaTtopHas paGora

«3ydyeHue MeTOoI0B CENEKIUU

MPEJICTABUTENIEN KOHKPETHOIO COPTA U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MIPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEIEKIUN

B 00€CIEUYEeHUH MTPOI0BOJILCTBEHHOM
0e30IMacHOCTH YEeJIOBEUYESCTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPHI
JTIOCTUKECHUHN CEJICKINU KYJIbTYPHBIX
pacTeHU U TIOMAITHUX KUBOTHBIX

B Poccun
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PaCTECHUIN

IIpakTuyeckas padora
«IIpuBrBKa pacTeHUID.
IKeKypcusi «OCHOBHBIE METOBI U
JOCTUKEHUS CEJIEKIIMU PACTEHUU 1
’KMBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMCHBITATENbHBIN yUaCTOK,

B TEIUIMYHOE XO35CTBO,

B JIA0OPATOPUIO arpOYHUBEPCUTETA WUIIH
HAy4HOI'O LIEHTPa)»

Wroro yacos no teme 4
16 | Tema «bHOTEeXHOJIOTHA M CHHTETHYECKAs] OMOJIOT U
16.1 | buotexHoOTHsI KaK 1 OOBEKTHI, UCIIOIB3yEMbIE PackpbIBaTh cosiepkaHrE TEPMUHOB U

HayKa U OTPacib
TIPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIETOYHBIE U
TKaHEBBIE KYJIBTYPBI,
MUKPOOPTaHU3MBI, UX XapaKTEPUCTHKA.
TpanuuuoHHass OMOTEXHOJIOTHSL:
xJjieboreyeHme, noryueHmue
KHCJIOMOJIOYHBIX IPOAYKTOB,
BUHOJENHME. MUKPOOHOJIOTUYECKHIA
cuHTe3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TEXHOJIOTUH.
[TpousBoacTBO OenKa, aMUHOKHUCIIOT U
BUTaMUHOB.

JleMoHCTpaLuu

Tabauip! u cxemsl: «Mcnonp3oBanue

MOHSITHIA: OMOTEXHOJIOTHS,
TpaJUIIMOHHASS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAs TEXHOJIOTHSI.
[TepeuncriaTh HaNpaBICHUS
OMOTEXHOJIOTHH, IICJIH U 3a1a4H,
CTOSIIUE TIepe]] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBbEKTHI,
UCIIOJIb3YEMbIC B OMOTEXHOIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METO/IbI
TPaIUIIMOHHON OMOTEXHOJIOTHH 1
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MHUKPOOPraHU3MOB B IIPOMBIIUICHHOM
IIPOU3BOJICTBEY.

JlaboparopHasi padora

«M3yueHne o0bEKTOB
OMOTEXHOJIOT M.

IIpakTuyeckas padora
«ITomyyeHre MOJOUYHOKUCIBIX
IIPOLYKTOBY.

Jkckypeusi «bruorexnomorus —
Ba)KHEWILAS IPOU3BOJUTENBHAS CUIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO )»

JTOCTHKCHHSI MUKPOOHOJIOTHYECKOM
TEXHOJIOTUH.

OO0O0CHOBBIBATH 3HAUECHUE
OMOTEXHOJIOTUA

IUISL CEJIbCKOXO3IMCTBEHHOTO
MIPOU3BOJICTBA

16.2

OcCHOBHBIC
HaIpaBJICHUS
CHUHTETHUYCCKOMN
OHoJIOruH

Co3maHne TeXHOJIOTHH U
MHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
WU3MEHEHMS U KOHCTPYUPOBAHUSA
T€HOMOB C LEJIBIO TIOJIyYEHUS
OpPraHW3MOB U UX KOMIIOHEHTOB,
COJZIEpIKalllMX HE BCTPEYAIOIINECS

B MIPUPOJIe OMOCUHTETUYECKUE MY TH.
Kinerounas naxxenepusi. Meronasl
KYJIBTYPBI KJIETOK ¥ TKAHEU PACTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruOpuaAn3alMs U COMAaTUYECKUN
sambpuorenes. McnonapzoBanue
ranyiOnIOB B CEJIEKIIUU PACTEHU.
Ilonyuenue MOHOKIOHAILHBIX AHMUMEA.

PackppIBath conepkaHie TEPMUHOB U
MOHATHUH: KJIETOYHASI HH)KCHEPHS,
KJICTOYHAsT TEXHOJIOTHS, METO/I
KYJbTYPHI KJICTOK M TKaHEH,
TOTHUIIOTEHTHOCTD, ITFOPUIIOTCHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOXKEHUE PACTCHHM, COMaTHYECKas
TUOPHIM3ALINS, TaILUIOU b, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MMOJIMKJIOHATIBLHBIE
aHTHTEJIa, METOJT TPAHCTUIAHTAITUH SIIEp,
KJIIOHUPOBaHHE.

XapakTepu3oBaTh OCHOBHBIC
HaIpaBJICHUS CHHTETUYECKON
OMOJIOTHH.
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Hcnonvsosanue MOHOKIOHATbHBIX U
NOJUKTIOHAIbHBIX aHmumel

6 meouyune. VICKyCCTBEHHOE
OIUIOJOTBOPEHHUE. PEKOHCTpYKIMSA
ANIEKIETOK U KIIOHUPOBAHUE
YKUBOTHBIX. METO1 TpaHCILIaHTAllUN
Anep KIETOK. Texnonocuu
0300pOBIeHUS, KVTbMUBUPOBAHUS U
MUKPOKAOHANLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JlemoHCcTpanuu

Tabauiel u cxembl: «Knetounas
VHXCHEPUS»

OrnucpiBaTh Ha KOHKPETHBIX MPUMEpPax
METO/IbI KJIETOYHOU UHKEHEPUH.
[IpuBOIUTH TpPUMEPHI UCTIOJIb30BAHMUSI
MOHOKJIOHAJIBHBIX U IMOJIMKIOHAIBHBIX
AHTUTEJ B MEIUIHHE.

OreHnBaTh 3HAUCHUE CHHTCTHUECCKOM
OMOJIOTHH JIUIST CEIBCKOTO XO3SHCTBA U
MEIUIUHBI

16.3

XpOMOCOMHas U
reHHAs MHKEHEepHs

XpoMOCOMHas U TeHHAsI MHKEHEPUSI.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIOCTUxKEeHUs u
[IEPCIEKTUBBI XPOMOCOMHOM U TEHHOU
WHXEHEPUHU. JKOJIOTUYECKHUE U
ATUYECKHUE MPOOJIEMbI TCHHON
WHXXEHEPUH.

JlemoHCTpauuu

Tabauie! u cxemsr: «I eHHas
WUHKEHEPUS»

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSITUH: TeHHAs] HHXKEHEPUs,
PECTPUKLMOHHBIE SHIOHYKJIEa3bl
(pecTpukTasbl), IUNKUE KOHIBI,
IIJ1a3MHU/JIbI, PECTPUKIINSL, IATUPOBAHUE,
TpaHchopmalys, CKpUHUHT,
TpaHCTeHHbIE (TeHETUYECKH
MOU(ULIPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOABI PEMTPOTYKTUBHOTO
Y TEPANEBTUYECKOT0 KJIOHUPOBAHHUS,
KJIETOYHBIE TEXHOJIOTMH U CIIOCOObI
TeHETUYECKON MH)KEHEPHUU.
XapakTepru30BaTh JOCTUKEHUS TEHHON
WHKEHEPUU.
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O11eHUBATD YKOJIOTHYECKUE U
ATUYECKHE MPOOIEMBI KIIOHUPOBAHUS U
CO3/IaHUsI TPAHCTCHHBIX OPTraHU3MOB,
MIEPCIIEKTUBBI PA3BUTUSI XPOMOCOMHOM
Y TEHHON UHXXEHEPHUU

16.4

MeauuHckue
OMOTEXHOJIOT U

MeauiuHckre OMOTEXHOJIOTHH.
Ilocmeenomuas yugpposas
meouyuna. I11]P-ouacnocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enoseka Ojisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeosioswblx Kiemokx.
Tapeemnas mepanus paka.
3D-buounoicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30AHUSL
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02ULl MPEXMEPHOLO
ouonpunmunea u ckaggonounea
07151 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHLIX BAKYUH C YebIO
obecneyeruss KOMOUHUPOBAHHOTU
3auwumot om 8030youmeneti OPBU,
YCMAaHO8IeHUe MOAEKYISAPHbIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpbIBaTh cojiepKaHUE TEPMUHOB U
MTOHATHN: MEIULINHCKAS
OMOTEXHOJIOTHsI, METaOOJIOMHBII
aHaJu3, TCHOLICHTPUYECKUI aHAJIU3,
IIEPCOHAIN3UPOBAHHAS MEIUIIMHA,
pereHepaTuBHasl MEINILIMHA.
XapakTepu30BaTh METObI
MeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaJM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieToK; [II1P-auarnocTuky; TapreTHyro
TEpanuIo paka
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PHK-cooepaicawux eupycos,
8bI3b18AIOWUX 0COOO0 ONACHbIe
3abonesanusl Yen068eKka U HCUBOMHBIX

HToro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC

HaumenoBanue
Ne KomnuectBo OCHOBHBIE BU/IBI I€ATEILHOCTH
pa3aeaoB U TEM IIporpaMmHoOe coziepKaHue
/i 4acoB oOy4aromuxcs
y4eOHOro rpemera
1 Tema «3apoxkaeHue u pa3BUTHE YBOJTIONMOHHBIX MIPECTABICHUI B OMOJIOTHM»
1.1 | DBomrormoHHaA 1 OBomtormonHas Teopus Y. /lapBuna. PackpbiBaTh cojiep>kaHie€ TEPMUHOB U

teopus Y. JlapBuna

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesatenpbHocTh Y. J[apBuHa.
JdemoHcTpauuu

[Toptpersl: Apuctorens, K. JInnuei,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. Krosbe, Y. /lapBuH.

Tabauiel U cxembl: «CucTeMa )KUBOM
npupoas (o K. JIunuero)y,
«JIlecTHMIIA )KUBBIX CYIIECTB

(mo JIamapky)», «Mexanusm
dhopmMupoBaHUs TPUCTIOCOOTICHMIA

Yy PACTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa nmyremectsus U. Jlapsunay,
«Haxonxu Y. JlapBuna»

MOHATUM: KpeallMOHU3M, BU/I,
CUCTEeMaTHKa, OMHApHAsi HOMEHKJIIATypa,
HCKYCCTBEHHAsS CHUCTEMA
KJ1accu(puKanuu OpraHu3MoB,
HUCTOPUYECKUN METOJI, JAPBUHU3M.
XapakTepu30BaTh B3TJISIbI
Apucrorens, Omnenokia, Jlykpeuus
Kapa, JIx. Pes Ha pa3Butue KuBou
MIPUPOIBI.

OuenuBath Bkiaa K. JIunnes

B pa3BUTHE OUOJIOTUH.

CpaBHUBATH B3IJIs/1bI HA BUJ U
spomonmto K. JIunnes, XK. b. Jlamapka
u Y. JlapBuHa.

Kputnuecku onieHuBaTh
KpEalMOHUCTCKUE B3TJISA1bI HA )KUBYIO
MIPUPOLY.

IlepeunciaATh KyJIbTYPHO-UCTOPUUECKUE
Y €CTECTBEHHO-HAYYHBIE MPEANIOCHUIKA
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MOSIBJICHUS ABOJIOLIUOHHOM TeOprun

Y. /lapBuHna.

OnuceIBaTh poJib HCTOPHUUECKOTO
METO/1a.

W3naraTk CynIHOCTb 3BOJIOIIMOHHOMN
teopun Y. /lapBuHa.

HasbiBath ocHOBHBIE (paKThl OHOrpaduu
Y. JlapBrHa 1 3TaIbl CO3AaHUS UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIImEe CUIIBI
HBOJIIOLIMY BUIOB
no Y. /lapBuny

JIBIDKYIIIE CUJTBI BOJIIOIIMU BUIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHUS
OpraHu3MOB, HACJEACTBEHHAs
W3MEHYHBOCTh, O0pHOa

3a CyILLIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBIA OTOOD).
JdemoHcTpauuu

[Toptpert: Y. /{apBuH.

Tabnauib u cxembl: «Dopmbl 6OPHOBI
3a cyuiecTBoBaHueY, «Ilopoab
roiy6ei», «MHorooOpaszue
KYJBTYPHBIX (POPM KamyCThD»,

«IToponpl TOMAITHUX YKUBOTHBIX»,
«Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHUS ABMKYIITUX CHJT
HBOJTFOITUI

PackpbIBaTh cofepkaHue TEPMUHOB U
IIOHATUI: HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, HICKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIeCcTBOBAaHUE,
€CTECTBEHHBII 0TOOP.

N3narats CymHOCTh yUeHUS

Y. JTapBuHa 00 HCKyCCTBEHHOM OTOOPE.
XapakTepu3oBaTh JIBHXKYLIUE CUIIbI
ABOJIIOLIMM BUIOB 10 JlapBuHYy.
[TpuMeHsTh 3HaHUS O IBUKYIINX CUIaX
ABOJIFOLIUM BUJIOB 10 J[apBUHY

JU1s1 OOBSCHEHUSI MHOTOOOpa3us BUJIOB,
MOPOJ] AOMAIIIHUX KUBOTHBIX U COPTOB
KYJbTYPHBIX PACTCHUM
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1.3 | ®opmuposanue 1 OdopmiieHre CHHTETHYECKOM TEOPUHU PackpbiBaTh cosiepkaHie TEPMUHOB U
CUHTETHYECKOU spomtonnu (CTD). HeittpanbHas MOHSITUI: TAPBUHHU3M, MYTalllH,
TEOPHUU IBOJIIOLINHU Teopust 3BotoIH. CoBpeMeHHas MYTaIlMOHHBIN TTpolLIecC.

ABOJIIOIIMOHHAS OUOJIOTHSL. OOBICHATH MPUUMHBI KPU3HCA
3HaueHue IBOJIOIIMOHHON TeOpUn JapBUHU3MA.
B (popMHpPOBAHNU €CTECTBEHHO- O060CHOBBIBATh 3aKOHOMEPHOCTh
HAy4YHON KapTUHBI MHPA. TpaHcopMalu JapBUHU3MA
JemMoHcTpanumn B CUHTETUUYECKYIO TEOPHUIO SBOJIOIINHU
IToptpetsi: C. C. UeTBEpUKOB, (CTD).
N. N. lImaneraysen, x. Xonaeiix, N3narats ocHOBHBIE rTos1oxenust CTD.
. K. benses. OnenuBats Bkiaana ['. Jle @pwusa,
Ta0mune! 1 cxeMbl: «OCHOBHBIE C. C. YerBepukona,
IIOJIO’KEHHSI CHHTETUYECKON TEOPUU N. W. lImaneraysena, /. K. bemnsiesa
SBOJIIOLIN B (hopmupoanue CTD.
OuenuBath 3HaueHue CTO
B (hOPMHUPOBAHUH COBPEMEHHOM
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUpa
Hroro yacoB no teme 4
2 | Tema « MuKpO3BOIIOLMS U €€ Pe3yIbTaThbD)

2.1 | Dransl 3 [Tomynsiust Kak 3yieMeHTapHas PackpwiBath conepkaHue TEPMUHOB U
ABOJIFOLIMOHHOTO eauHuIa 3BoiIoIn. COBpeMEHHbIE MOHSATHI: MUKPO3BOJIIOLIUS,
nporecca: METO/Ibl OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIUSA, MyTalliy, TOMYJISALIHS,
MHUKPO3BOJIIOLUS U pPa3HO00pa3usi U CTPYKTYPbI KOMOMWHAIIUK T€HOB, TeHO(POH]I,
MaKpO3BOJIIOLIHUS. nomyJsiiuid. 3menenue renogonia AJIEMEHTAPHOE PBOJIIOIIMOHHOE SIBJICHUE.
[onynsuus — NOMYJISIUN KaK 3JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOJIOLIHIO KaK
AJIeMEeHTapHast ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH ATAIl MOSBJICHUS TPUCIIOCOOJICHUIN 1

€IMHHUIIA DBOJIIOLIUNA

ICHETHUYCCKOI'O paBHOBCCHUA

BI/I,Z[006paBOBaHI/I}I.
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JIx. Xapau, B. BaitnGepra.
JemMoHcTpanun

Tabsauubl ¥ cxeMbl: «MyTannoOHHas
U3MEHYUBOCTHY, «llonmysiiimonHas
CTPYKTypa BHJIa», «Cxema IpOosIBICHUS
3akoHa Xapau—BaiinOepray.
JlaGopaTopHasi padora

«BpIsIBIEHNE U3MEHYUBOCTH Y 0CO0O€i
OJIHOTO BUJIa»

XapakTepu30BaTh NOIMYJISIHUIO KaK
AJIIEMEHTAPHYO €IMHUILY SBOJIOLUH.
IlepeuncnaTs NpU3HAKU UAECATBHON
HOIYJISIUU U OOBSACHATh YCIOBHS
BBIIIOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHsATh UMEroIIUECs 3HAHUS

1151 OOBACHEHHSI TPUYUH U3MEHYUBOCTHU
y oco0ei 0JTHOTO BUAA

2.2

DneMEeHTapHbIE
(akTOpbI HBOJIIOLUN

DneMeHTapHble PaKTOpbI (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTarimoHHBIN
npornecc. KomOunaTuBHas
U3MEHYUBOCTD. [lpeiid renos —
Clly4YaiiHble HEHAPAaBJICHHbIE
WU3MEHEHHUS 4aCTOT aJUIENEN

B nonyJisinusx. DPQext ocHoBaTENS.
Apgexm 6ymoviiouHo20 copvluKa.
CHudiceHue 2enemuyecko2o
PA3HO00pa3Us: NPUYUHBL U CLeOCMBUSL.
IIposesnenue saghgpexma opeiigha 2ernos
8 OONLUUUX U MANBIX NONYTAYUSX.
Murpauuu. M30a0uus nomnyJsisaumn:
reorpaduyeckas (IpoCcTpaHCTBEHHA),
Oounonornyeckas (penpoyKTUBHAS).
JemMoHcTpanun

Ioptpertsi: C. C. YeTBepHUKOB,

2. Maiip.

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALNH, U30JIA1IUS, TeorpaduyecKas
(TIpocTpaHCTBEHHAs ) U30JISIIIUS,
Oounonoruyeckas (penpoyKTUBHAS)
m3oJsus, 3p ekt ocHoBaTens, dPpekT
OYyTBUIOYHOTO TOPJIBIILIKA.
XapakTepu3oBaTh JIEMEHTAPHbIE
(akTOpPBI (IBHKYIIUE CUITbI) SBOJIOLUU.
OuenuBatb Bkaajg C. C. UeTBepukona,
3. Maiipa B pa3BUTHE 3BOJIFOIIUOHHOTO
YUCHHUSI.

OOBICHATH IPUINHBI HEHATPABIIEHHOTO
NENUCTBUS AIIEMEHTAPHBIX
ABOJTFOITMOHHBIX (PaKTOPOB.

IIprMeHATh UMEIOIUECS 3HAHUS
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Tabauubl U cxembl: «JIBHKyLIUE CHITBI
ABOJIIOIUNY, « DKOJIOrn4yecKas
V30U TIOMYJISILUKA CEBAHCKOM
dopenny, «['eorpadudaeckas N30SI
JIMCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHUIIBI JAyPCKOW»,
«llonmynsALMOHHBIE BOJTHBI YACIEHHOCTH
XHUIIHUKOB U KEPTB)»

O JBIKYIIUX CHJIAX 3BOJIIOIIUU
111 O0BSICHEHUS TIPUYWH PAa3HOOOpa3us
reHooH1a TIOMYJISIIIUN OJTHOTO BUA

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOIAN
(hakTOp PBOJIIOIUU

EcrectBenHsbIit 0TOOp —
HaIPaBJISAIOMUN (HaKTOp SBOTIOIHUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHNA, CTAOMIH3UPYIOIIHIA,
pasphIBaOIUi (IU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HuKHOBEHUE U
ABOJIIOLMS COLIUATBHOTO MTOBEICHUS
KUBOTHBIX.

JemMoHcTpanun

Tabauie! 1 cxeMbl: «CxeMa JeHCTBUA
€CTECTBEHHOTO 0TOOpa», «DopMbI
OOpBHOBI 32 CYIIIECTBOBAHUEY,
«HIyCcTpUANbHBINA METAHU3MY,
«KuBbIe UCKoIIaemMbie»

PackppIBaTh copepkaHue TEPMUHOB H
MIOHSATHUI: €CTECTBEHHBIN 0TOOD,
JBYKYIIAN 0OTOOP, CTA0MIH3UPYIOIIHIA
0oTOOp, pa3phIBarONIUil 0TOOP, MOJIOBOU
otbop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HAPABJISIFOIIY IO CUITY
HBOJTIOIUH, €T0 (hOPMBI.

Paznmuate opMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIIUSIX, PUBOIUTH
MIPUMEPHI ACHCTBUS B MTOMYJISIIHASIX
dhopM ecTecTBEHHOTO OTOOpA.
OOBICHATH NMPEANOCHUIKHY JIJIS ISHCTBUS
JBWDKYIIEH U CTa0MIM3upyomen Gopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (HOPMBI €CTECTBEHHOTO
oT0O0pa, enaTh BbIBOIbI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHATh IMEIOIITUECS 3HAHKS

0 €CTECTBEHHOM OTOOpE

111 OOBSICHEHUS TPOLIECCOB,
MIPOUCXOSIINX B IOMYJISAIUAX BUIOB
OpraHu3MOB

2.4

[TpucnocobaeHHOCTh
OpPraHU3MOB KaK
pe3ynbTar
MUKPOIBOJIOITUT

[Ipucnoco61eHHOCTh OPraHU3MOB KakK
pe3yJIbTaT MUKPOIBOJIIOIIUH.
Bo3HukHOBEHME MTPUCTIOCOOTICHHIA

y opranu3zmoB. ApomMop¢o3bl U
uauoaaantauuu. [Ipumepsl
MIPUCIIOCOOJICHUH Y OPTraHU3MOB:
Mopdonoruyeckue, PU3n0IOrHIecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JemMoHcTpanun

TaOauIIbl ¥ CXEMBI:
«lToxpoBuTENIBCTBEHHAS OKpACKA
JKUBOTHBIX», «IIpemynpexaaromas
OKpacKa >KMBOTHBIX),
«DU3n0NOTrNYEeCKrE aanTaluumy,
«IIpucmocobIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBHOCTDY.
Oo6opynoBanme: repbapun pacTeHUN;
KOJIJIEKIIMY HACEKOMBIX; Uyuesia NTUI] U
3BEpEN ¢ MPUMEpPaMHU Pa3TUIHBIX
MIPUCTIOCOOTICHUIA.

PackpbiBaTh cosiepskanme TepMUHA
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanTanus), apomopdos,
UMOa AN Talysl.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
IPUCIIOCOOICHUN OPraHU3MOB
(Mopdoniornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUH Y OPraHUu3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(PO30B U
MIMOAJaNTalul y PaCTEHUN U
KUBOTHBIX.

OOBICHATH pOIH ApOMOP(O30B

B OCBOCHHUH OpraHU3MaMH HOBBIX CpeJl
oOuTaHusl.

OOBACHATD POJTb UANOATATI TAIINIA

B [IPUCIIOCOOICHUHN OPTaHU3MOB

K KOHKPETHBIM yCIIOBUSIM CPE/IBI.
Jloka3bIBaTh OTHOCUTENIbHBIN XapaKkTep
MPUCTIOCOOTCHHOCTH U MIPUBOIUTH
pUMEpBbl OTHOCUTEILHOCTH a/laNTallui.
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JlabopaTopnasi paGora
«IIpucnocobieHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 1I€JIECO00PA3ZHOCTHY.
JlabopaTtopHnas padora

«M3yuenune apoMopo30B u
UIMOAQJANITAllui Y paCTCHUN U
KUBOTHBIX»

PackpeiBaTh 3HaUeHHE IBHXKYIIIUX CHII
HBOJIIOLINU B (DOPMHUPOBAHUH
MIPUCTIOCOOTICHHIA

2.5

Bun, ero kpurepuu u
CTpyKTypa

Bupn, ero kpurepuu u CTpyKTypa.
JdemoHcTpauuu

Tabnuub! u cxembl: «Kpurepuu Bugay,
«Bunpi-gBoiHUKNY, « CTpyKTypa BUAA
B [IPUPOECH.

Oo6opynoBanme: repbapuu pacTeHUN;
KOJUICKIIMM HACEKOMBIX; Uydesia MTUIl U
3BE€pEU pa3HbIX BUJIOB.
Jlaboparopnasi padora

«CpaBHeHHME BUIOB

10 MOP(OJIOTUUECKOMY KPUTEPUIOH

PackpriBath conep:kaHue TEPMUHOB U
MOHSATHUH: BUJ, KpUTEPHUH BHUJIA,
moauMop¢r3M, BUJIBI-IBOMHUKH, apea,
AKOJIOTHYECKasl HUIIIA, OIS,
BUJIOBOM KapUOTHI, KOCMOIIOJIUTHI,
SHJEMHUKH, TOABUbI, SKOTHUIIBI.
XapakTepu3oBaTh KPUTSPUH BHJIA
(Mopdosiornyeckuii, reHeTUHUYECKUM,
OMOXUMHUYECKUI, TeOrpapuUecKui,
AKOJIOTUYECKHUM, OMOXUMHUYECKUI).
OOBSACHITH HEOOXOIUMOCTD
HCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB 151 ONIPEACIICHUSI BUOBOI
MIPUHAJJICKHOCTH OpraHU3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYTIITUPOBKH.
OOBSACHSTH MPUYUHBI CYIIIECTBOBAHUS
MOHO- Y IOJINTUITMYECKUX BHUJIOB.
CpaBHUBATH BUJIBI 10
MOPGOJIOrMIECKOMY KPUTEPHIO
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2.6

Bunoob6pa3oBanue kak
pe3ynbTar
MHKPOIBOITIOIHH.
CBsi3b
MHUKPOIBOJIOINH U
AMUIEMUOJIOTHH

Bunoo6pa3zoBanue kak pe3yiabTaT
MUKPOAIBOTIOIUH. V30siius —
KJIIt0ueBOH (pakTop BUA00Opa30BaHUS.
[Tytn 1 cioco6b! BUA00Opa30BaHUS:
ajutonarpuyeckoe (reorpadguyeckoe),
CHUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuauzanus). J[nurensHoCcTh
ABOJTFOIMOHHBIX TTPOIIECCOB.
Mexanusmbl HOpMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb 3BOTIONIMOHHON OHOTI0TUH

B pa3paboTKe HaAyYHBIX METOJIOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
napa3vuToOB U UX X0351eB. MeXaHNU3MBI
(dbopMHpOBaHUS YCTOWUYNBOCTH

K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI
C HEHu.

JdemoHcTpanuu

Tabauiel ¥ cxembl: «CriocoObl
BUJ1000pa3oBanus», «I eorpadguyeckoe
BUI000pa30BaHuEe TPEX BUIOB
JTaHIBIIIEH», « IKOTOTHIECKOe
BUI000pa30BaHKE BUJIOB CUHUILY,
«ITonmumon el pacrenniny, «Kanycrro-
pEeACUHBIN THOPUIT.

PackppiBath copepkanue TEPMUHOB H
MOHSATUH: BUI00Opa30BaHKE, H3OJISIIHS,
KODBOJIIOLIHSL.

XapakTepru3oBaTh BU000pa30BaHNE
KaK Pe3yJIbTaT MUKPOIBOJIOIUH.
OOBICHATH POITH U3OJISAIUN

B 00pa30BaHUM HOBBIX BHJIOB.
XapakTepu3oBaTh Pa3InUHbIE CIIOCOOBI
BHJ1I000pa30BaHus (LTONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00pa30BaABIINXCS PAa3TMIYHBIMU
croco0amu.

[IpuMeHsATh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JJIs1 OOBSICHCHHS
MPUYUH MHOT000pa3us BUJIOB.
OOBSACHITH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATOTCHOB

K aHTHOHMOTHKAM
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Oo6opynoBanme: repOapuu pacTeHHM
OJIN3KUX BHJIOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Hroro yacoB 1o teme 14
3 | Tema «Makpo3BooLus U €€ pe3yJbTaTbDy
3.1 | MakposBoTOIHsI. 1 MeToab1 n3y4eHHsI MaKPOIBOJIIOLUH. PackpeiBaTh cosiepkaHne TEPMUHOB U
[TaneoHTomornyecKkue [TaneoHTONOTMYECKHE METOABI MOHATUI: MAaKPO3BOJIFOLIUS
METO/Ibl U3YUECHHUSI u3ydeHus 3Bosronuu. [lepexoueie (¢punorenes), nepexoaHbie GOPMBI,
ABOJIIOLIMH (dopMbI U HUITOTEHETHUECKUE PSIIBI (uIOoreHeTuYECKUue pAbL,
OpPraHHU3MOB. MaJI€OHTOJIOTHS.
JemMoHcTpanun XapakTepu30BaTh MAKPOIBOIIOLIHIO KaK
TabauIIbl ¥ CXEMBL: HaJBHU/IOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DuUIoreHeTUYECKU P oL, KPYMHBIX TAKCOHOMUYECKUX €TMHULI.
«ApxeonTepukcy, «3Bepo3yonie OOBSICHATH 3HAUCHUE
amepb», «Crerouedansny, MaJICOHTOJIOTUYECKUX UCCIIEA0BAHUN
«Punnopute», «CeMeHHbIE JUIS TIOJTy4€HHUs (DaKTOB HBOJIIOLIUU
HarOpPOTHUKI. OpPraHU3MOB.
O0opynoBaHHe: KOJUIEKINH, [TpuBOIUTH pUMEPHI OPraHU3MOB,
repOapuu, MyJISKA HCKOTIAEMBIX OTHOCAIIMXCS K IEPEXOAHBIM (POPMaM.
OCTAaTKOB OPraHU3MOB Ha3zpIBaTh rpymibl OpraHu3MoB,
JUTSI KOTOPBIX BOCCTAHOBJICHBI
(UTOTeHETUYECKHE PSIBI.
CpaBHUBATH MPOLIECCHI
MaKpOABOJIIOIIMU 1 MUKPOABOJIOLUN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue MeToibl u3yueHusi | PackpwiBaTh cojiep:kaHue TEPMUHOB U
METO/1bl U3yUYEHUS sBostonuu. CpaBHeHUE (IIOpHI U MOHATUH: Ouoreorpadusi, SHAEMUKH,
ABOJIIOLIMH (ayHbBI MATEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduyeckue o6nactu 3emiu.
Buapi-sHIEMUKY U PETAKTHI.
JemMoHcTpanun

TabauIIbl U CXEMBI:
«buoreorpaduueckue 30HbI 3eMII»,
«Jlpei( KOHTUHEHTOBY», «PeTUKTBDY.
Oo6opynoBanme: repoapun; KOJUICKITUU
HACEKOMBIX

OO60CHOBBIBATh 3HAYEHUE
ouoreorpaduu 11t U3y4eHUs
HBOJIIOLIMY OPTaHU3MOB.

[Tepeuncnarsy Ouoreorpaduieckue
o0actu 3eMJIi U OOBSCHATH IPUINHBI
WX BBIJICTICHUSI.

CpaBHuBaTth Quiopy u hayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguueckux oomacTei.
[IpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-HJIEMHUKOB.
OOBICHATH MPUYNHBI COXPAHEHUS
BUJIOB SHJIEMUKOB U <« KHBBIX
HCKOTIAEMBIX)

3.3

DOMOPUOTIOTUYECKUE U
CPaBHHUTEIIHHO-
MOP(OJIOTHYECKUE
METO/IbI U3YUCHUS
HBOJTIOIINH

OMOpPHOJIOTMYECKUE U CPABHUTENIBHO-
MOP(OJOTUYECKHE METObI U3YUEHUS
3BONIOLMH. [ eHeTHUecKre MeXaHU3Mbl
ABOJIIOLIMM OHTOT'€HE3a U MOSIBICHUS
SBOJIFOLIMOHHBIX HOBILIECTB.
['oMon0rnYHbBIE U AHATOTUYHBIE
oprassl. PyiuMeHTapHbIe OpraHbl 1
aTaBU3Mbl. MoOeKyIsIpHO-
reHeTUYeCKre, ONOXUMUYECKUE U
MaTEMaTUYECKUE METO bl U3YUECHHUS
ABOJIIOLMH. | OMOJIOTHYHBIE T€HBI.
CoBpeMEHHBIE METO/1bl IOCTPOECHHUSI
(pUIIOreHETUYECKUX JIEPEBHEB.

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUI: ASMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIE M AaHAJIOTUYHBIE OPTaHbI,
PYIMMEHTBI, aTaBU3MbI, OMOXUMUYECKAs
TOMOJIOTHSL.

XapakTepu3oBaTh SMOPHUOIOTHUECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETUUECKHE,
OMOXMMHUYECKHUE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS HBOJIIOIUY.
OOBACHATH 3HaUECHUE YMOPUOIIOTHH,
CPaBHUTEIBHON MOP()OIIOTHH,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MyTaIliX W 3BOIIOLMS
T€HOMOB.

JemMoHcTpanun

[Hoptpersr: K. M. bap,

A. O. Koanesckuii, @. Mrosuiep,

. I'ekkeb.

Tabymibl 1 cxeMbl: «HadanbHbIe
CTaJNH SMOPHUOHAIBHOTO PA3BUTHUS
IMO3BOHOYHBIX JKUBOTHBIXY,
«["oMONOTHYHBIC ¥ aHAJTOTUYHBIE
Oopra"bD, «PyIuMEHTBI», « ATaBU3MBDY,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
IITAMITaH3E.

O0opynoBaHme: KOJUICKIINH,
repoapum, MyJISIKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHKH SISl U3YyUCHHS
ABOJIIOLIMN OPTaHU3MOB.

Ouenusate Bki1ag A. O. KosajseBckoro
B Pa3BUTHUE IBOJIIOIIMOHHOTO YUCHUSI.
OnuchIBaTh FTeHETUYECKHE MEXAHU3MBI
ABOJIIOLIMY OHTOTEHE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBILIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTaHOB y Pa3JIUYHBIX
OpPraHu3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHUS.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX U
aQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTaHOB

y OpraHu3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL.

[IpuBOANTH IPUMEPHI OMOXUMHUYECKON
Y T€HHOU TOMOJIOTHH.

OnennBath 3HaYeHUE OMOMH(POPMATUKHI
JUISL U3yYEHUs 3aKOHOMEPHOCTEN
ABOJIIOIIUU

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO01ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBONOLIMU. [IpuHyun cmenvt yHKyull.
HeoGpaTtumMocTs 3BOIONNH.
AJanTuBHAS paguanusl.
HepaBHOMEpPHOCTH TEMIIOB YBOJTIOITUH.
JdeMoHcTpauuu

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUH: cMeHa (DYHKIIMI OPTaHOB,
HEOOPATUMOCTB PBOJIIOIUH, a/IalITUBHAS
paauanus, HepaBHOMEPHOCThH TEMIIOB
ABOJIIOLINM, YEPETOBAHKE TTIABHBIX
HaIlpaBJICHUH PBOJIOLINH.
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Tabauusl 1 cxembl: «I TaBHBIE
HaIpaBJIeHUS HBOIOLUNY, «O01me
3aKOHOMEPHOCTHU 3BOJIFOLIHI

AHan3upoBaTh NPUYNHBI YEPEAOBAHUS
IJIaBHBIX HAIPABJICHHUI 3BOJIOLNH.
[IpuBOAUTH MPUMEPBI IPOUCXOKICHUA
OpraHUu3MOB OT
HECIEUNATU3UPOBAHHBIX PEJIKOB U X
IIPOrPECCUPYIOLIEH ClIeLAaIU3alUu.
OOBICHATH IPUUMHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOLUU.

[IpuBOINTH IPUMEPHI AJAITUBHOM
paauanu y OpraHu3MOB.

OOBICHATH NPUUKUHBI HEOOPATUMOCTH
ABOJIIOLIMH

HToro yacoB 1o Teme 6
4 | Tema «IlpoucxoxkaeHue u pa3BUTHE KU3HU HA 3emJie»
4.1 | 'unote3bl 2 Hayunbie runores3sl MpoOuCX0xKACHUS PackpsiBaTh copepkaHre TEPMUHOB U

BO3HUKHOBEHHUS KU3HHU
Ha 3emJie

KU3HU Ha 3emiie. AOUOTeHE3 U
nancnepmus. JloHayuHbIe
MpEACTaBICHUS O 3aPOXKIECHUU KU3HU
(kpeauuonusm). ['unoresa
MOCTOSTHHOT'O CAMO3apOKICHHS KU3HU
U €€ ornpoBepxkenue onbitamu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue KU3HU U
acTpoOHOJIOTHS.

JdeMoHcTpauuu

[Moptpetsi: @. Penu, JI. Cnannanuanu,
JI. ITacrep.

MOHATHUH: KpEarlnOHNU3M, BUTAJTU3M,
MaHcrnepmusi, abUOTEeHE3.

W3maraTe HayYHBIC TUIIOTE3BI K TEOPUHN
MIPOUCXOKICHUS KU3HU Ha 3eMIIe.
OnennBath Bknajg @. Pean,

JI. Cnannanuanu, JI. ITactepa

B (hopMUpOBaHNME HAYYHBIX B3TJISI0B
Ha TIPOUCXOK/ICHNE KU3HU Ha 3emIie.
[TepeuncraTh CTaiuu pa3BUTHS JKU3HU
Ha 3eMJie, COTJIaCHO TeOpUHU OMOoMmo33a
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Tabauip! ¥ cxeMbl: «CxeMa onbITa
®. Pean», «Cxema onbita JI. [Tactepa
0 U3YYEHUIO CaMO3apOKIACHUS
YKU3HIDY

4.2

OCHOBHBIE 3Tarbl
HEOPraHUYECKOU
ABOJIIOLIUU

OCHOBHBIE 3Talbl HEOPTaHUYECKOI
spomonuu. [lnanerapnas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckas BOIONHU. AOHOTeHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OneiT C. Muiepa
u I'. FOpu. O6pazoBanue noJmMepoB
n3 MmoHoMepoB. KoanepBarnas
runore3a A.M. Onapuna, runoresa
nepBuyHoro oyiasona J[xx. Xonzaeitna,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnGepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKJIETKH.
JdemoHcTpauuu

[Toptpetsr: C. Mumniep, I'. FOpu,

A. W. Onapumn, J[x. Xoneiix,

I'. Ménnep.

Tabauiel U cxembl: «Cxema onbITa
C. Muunepa, I'. FOpu», «Otansl
HEOPraHWYECKON SBOIOLIAN.

PackpriBaTh coziepkaHne TEPMUHOB U
MOHSATUM: T€0JOTUYECKask SBOJIOLIUS,
XUMHUYECKasi SBOJIOIMS, A0MOTCHHBIM
CUHTE3, IepBUYHAs aTMOCc]epa,
KOallepBaTHbIE KaIlid, pUOO3UMBI,
MIPOOUOHTHI.

XapakTepu3oBaTh OCHOBHBIEC ITAIIbI
XUMHYECKOU DBOJIIOIINH.

Ha3zpiBaTh XMMHUeCKHl COCTaB
NEepBUYHON aTMOc(epbl 3eMIIH.
OuenuBatb Bknag C. Munepa,

I'. FOpu, T. Yeka, V. ['unbepra

B (popMHUpOBaHUE HAYYHBIX B3IJISIIOB
Ha IPOUCXOKACHUE )KU3HU Ha 3eMIIe.
OnuceiBaTh yCJIOBUS, HEOOXOIUMBIC
JUTST aOMOTEHHOI'0 CUHTE3a
OPTraHUYECKUX COCAUHECHUMU.
ITpuBOIUTE TpUMEPHI MOJIEKY I,

Y KOTOPBIX BO3HUKJIU MPOLECCHI
T€HETUYECKOT0 KOITUPOBAHUS U
(dbepMeHTaTUBHAS AKTUBHOCTD.
O060CHOBBIBATh HEBO3MOKHOCTD
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BupryaiabHas 1adopaTopHasi padora
«MonenupoBanue onbIToB Musepa—
Opu no nzydeHnto abuoreHHoro
CHUHTE3a OPTaHUYECKUX COCAUHECHUN

B MIEPBUYHON aTMOchepe»

MTOBTOPHOT'O BO3HUKHOBCHHMS KU3HH Ha
3emiie

4.3 | Ucropus 3emin u Uctopus 3emiu u MeToIbI €€ PackpsiBaTh copepkaHre TEPMUHOB U

METO/IbI €€ U3yUECHUS u3zydeHus. Mickonaembie OpraHu4ecKue | IMOHITUM: T€OXPOHOJIOTHS
ocraTku. ['eoxpoHoorus u €€ MeToabl. | (OTHOCUTEIbHAsL, A0COIIOTHAs),
OtHocuTenbHas U a0COTIOTHAs OKAMEHEJIOCTH, METObI
FEOXPOHOJIOTHA. [ '€0OXpoHOIOTHYECKAasT | T€OXPOHOJIOTUH, TEOXPOHOIOTNYECKast
1IKaJa: 0HBI, 3PbI, IEPUOJIBL, FIIOXU. 1IKasa: 30HbI, 3Pbl, IEPUOJIBI, SIIOXHU.
JdemoHcTpauuu XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbl U CXEMBI: HMCTOPUM 3EMIIU.
«I'€e0XpOHOJIOrMYECKasl MIKaIa. IlepeuncnsaTe pa3aensl
Oo6opynoBanme: KOJUICKIIUU Tr€OXPOHOJIOTUYECKOM IIKaJIbI.
OKAMEHEJIOCTEM, TTOJIE3HBIX O1ieHMBaTh 3HAYEHUE UCKOTTIAEMBIX
VICKOIIa€MBbIX; MYJISIKM OPTaHUYECKUX OCTaTKOB JIJISl U3yUYEHUSI UCTOPUU
OCTaTKOB OPraHW3MOB. pPa3BUTHUS KU3HU Ha 3eMIJI€.
Jlaboparopnasi padora OOBICHATH XapaKTep pacupeeIeHUs
«M3ydyeHue u OnrcaHne NCKOMaeMbIX HCKOIIA€MBbIX OCTATKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTraHU3MOB)» CpaBHUBaTh METO/IbI A0COFOTHOM U

OTHOCHUTEIBHON I€OXPOHOIOTUH
4.4 | HayayibHbIC 3TaITbI HauvanpHble Tansl opraHnyeckon PackpsIBaTh coziepkaHue TEPMUHOB U
OPTaHUYECKON sBosTtorMH. [TosiBIIEHHE 1 HBOJTFOLIMS MOHSITUI: «TIOCIEAHUNA YHUBEPCATbHBIN
ABOJIIOLINU MEPBBIX KJIETOK. DBOJIOIHS 0O1IIMiA MPEI0OK», OTHOKIIETOUHbIS

MeTaboar3Ma. BosHUKHOBEHNME MEPBBIX
skocucteM. CoOBpeMeHHbIE MUKPOOHBIE

OpTaHU3MBbI, POKAPUOTHI, SyKAPHOTHI,
CUMOMOreHes.
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OMOTUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emiie coobmiecTB. CTpOMATOIUTHI.
[TpokapHrOThI ¥ 3YKAPUOTHI.
[TpoucxoxaeHne 3ykapuoT
(cumOmMoreHe3). DBOIIOIIMOHHOE
MIPOMCXO0K/ICHHE BUPYCOB.
JemMoHcTpanun

Tabauiel u cxembl: «HauaabHbIe STarbl
OPTraHUYECKOM IBOIIOIUNY, «Cxema
00pa3oBaHUsI 3YKAPUOT IyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30oBaTh HauaJbHbIC ATATbI
OPTraHUYECKOUN IBOJIOLUU.

[IpuBoauTH MpUMeEpHI apoMop(dH0O30B
MEPBBIX OJJHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHbBIE
IIOJIOKEHUS U JI0KA3aTENbCTBA TUIIOTE3BI
CUMOHOIeHe3a.

JloKka3bIBaTh MOJTYaBTOHOMHOCTb
MUTOXOHAPHUN U TUIACTHU]L, UX
MIPOUCXO0XKJIEHHUE OT MPOKAPUOTUYECKHUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYECHUHU
BO3HMKHOBEHUS (DOTOCUHTE3A,
(dbopMupoBaHUs saApa I JadbHEHIIero
pPa3BUTHSA JKU3HU Ha 3eMIIE.
XapakTepu30oBaTh TUIOTE3bI
IIPOUCXO0KIEHNS BUPYCOB

4.5

DBOJIIOIUSA DYKAPUOT

[Ipoucxox1eHrne MHOTOKJIETOYHBIX
opraHu3MoB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OpPraHU3MOB.

JdemoHcTpanuu

[Toptpert: U. 1. Me4yHUKOB.

Tabauiel u cxembl: «HauaapHbIe STambI
OpraHuyeckoil 3Boonumny», «Crucrema
YKUBOU IIPUPOIBD»

PackpeiBaTh coniepkaHue TEPMUHOB U
MOHSTHIA: TPOKAPUOTHI, 3YKAPHOTHI,
MHOTOKJICTOYHOCTb, CIICIIHATH3aIIs
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTraHU3MOB.
CpaBHuBaTh 0COOCHHOCTH
DYKapUOTHYECKUX U TPOKAPUOTHUECKUX
OpPTaHU3MOB.

Ha3spiBath 0OCHOBHBIE apOMOP(HO3BI
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DYKApUOT U OLIEHUBATh UX 3HAYCHUE TS
JAJTbHEUIIET0 Pa3BUTHUS KU3HU

4.6 | OCHOBHBIE 3TAITbI OCHOBHBIE 3Talbl 3BOJIOLNYU BEICHINX | PackphIBaTh cofep:kaHuE TEPMUHOB U
ABOJTIOIUU pactenuii. OcHOBHBIE apoMOp(}O3bI MOHSTUHN: BOAOPOCIIH, PUHUO(PHUTHI,
pPacTUTEIILHOTO MUPa pacTeHui. BbIxoj pacTeHuil Ha Cylly. | MXH, TalOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBneHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cylu. CeMeHHbIe MMOKPBITOCEMEHHBIE, OeCIo0e
pactenus. [IporcxoxaeHue IIBETKOBBIX | MTOKOJIEHHE (CIIOpodHUT), T0JI0BOE
pacTeHuil. nokoJjieHue (raMeTodur).
JemMoHCcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabnuibl U cxeMbl: «KApoMOpPGO3bI ABOJIIOLIMH PACTUTEIHLHOTO MHUPA.
pacteHui», «Punnoduten, HasbiBatb 0cCHOBHBIE apOMOP(PO3BI
«OIHOKIETOUYHBIE BOJAOPOCIINY, PacTEHHII U OLIECHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIH, ABOJIIOIIMOHHOE 3HAYEHUE.
«Mxwn», «[TanopoTHUKNY, CpaBHUBaTh 0COOCHHOCTH CTPOCHUS
«I"omocemeHHbIe pacTeHus», «Oprauel | pacTEHUI pa3HbIX OTIEIOB
LBETKOBBIX PACTEHUIN.
Oo6opynoBanme: repdapun pacTeHUN
Pa3JIMYHbBIX OTJIEIOB.
IpakTnueckasi padora
«M3ydenre ocoOEHHOCTEH CTpOeHUS
pACTEHUH Pa3HBIX OTIICIOBY»

4.7 | OcHOBHBIE ATAIbI OCHOBHBIE 3TaIbl BOJIOINMU PackpwiBath conepkaHue TEPMUHOB U

ABOJIIOLIMY KUBOTHOTO
MUpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopdo3bl )KUBOTHBIX. BeHIcKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MIOHSTUI: TPOCTEUIIINE, TIITACTUHYATBIE,
KHUIIEYHOIIOJIOCTHBIE, INIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHBIE,
MPECMBIKAOIINAECS, ITULLBI,
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IIepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb
B BOJI€. DBOJIIOLUS TI03BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIEKOMUTAOMKX U nitull. [Tpunimn
KJroueBoro apomopgosza. OcBoeHue
0€eCrO3BOHOYHBIMHU Y TTO3BOHOUYHBIMU
KUBOTHBIMH CYIIIU.

JemMoHcTpanun

Tabnuib! u cxembl: «Cxema pa3BUTUS
KUBOTHOTO MUPa», «KApoMop(]o3bl
KUBOTHBIX», «[IpocTeimme»,

«Kwumieunonosoctaeie», «IImockue
yepBu», «HieHuCToHOTHEY, «PHIOBDY,
«3eMHOBOIHBICY,
«IIpecmpbikatommecs», «lITuipm,
«MIeKOnUTAaIOIE .
O0opynoBaHue: KOUICKIINU
HACEKOMBIX; BJIIAKHBIC MpErapaThbl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJIJICKIIMU UTJIOKOXKUX; CKEJICThI
MMO3BOHOYHBIX YKUBOTHBIX; Uy4eJia MTHI]
Y 3BEPEU.

IpakTnueckasi padora

«M3ydenne ocoOEHHOCTEH CTPOEHUS
IMO3BOHOYHBIX JKMBOTHBIX)

MJIEKOIMTAOIIUE, SKTOAEPMA,
DHTOAEPMA, ME30J€pMa, ABYCTOPOHHSSA
CUMMETPHUS, TEIUIOKPOBHOCT.
[lepeunciiATb OCHOBHBIE TaIbI
HBOJIFOLIMH KUBOTHOTO MHpA.
Ha3pIBaTh OCHOBHBIE peajanTaluy,
CIIOCOOCTBOBABILIHE BBIXO/Y dKUBOTHBIX
Ha CyIly.

OueHnBaTh 3HAYEHUE PA3BUTHSA
HEPBHON CUCTEMBI JIJIsl TPUCTIOCOOTICHHUS
’KUBOTHBIX K YCIOBHSIM OKpPYXKarolen
Cpenpbl.

OOBICHATH MPUUUHBI 3BOJIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIEKOTUTAIOIIIX

118




4.8

PasButue xxn3uu
Ha 3emiie

PazBuTHe XU3HU Ha 3emiie 1O 3paM U
IepuoaaM: apxeu, MpoTEPO30H,
I1aJIC030M, Me3030H, KaitHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa 1
re0JIOTHYECKHX npoueccoB. [losiBenne
Y PacCLBET XapAKTEPHBIX OPTaHU3MOB.
VYrieobpa3oBaHue: €ro yclIoBUs U
BJIMSTHUE HA Ta30BBIM COCTaB
aTMoc(ephl.

MaccoBbie BBIMUPaHUS —
3KOJIOTUYECKHAE KPU3UCHI ITPOULIOTO.
[IprunHBI ¥ CIEACTBUSA MAaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKAN KPU3HC, €TO
ocobennocTtu. [Ipo6iema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuiibl u cxembl: «Pa3Butue xxu3Hu
B ApXEUCKOU 3pe», «Pa3BuTue xu3Hu
B IIPOTEPO30MUCKOM 3pe», «PazButue
YKA3HU B NTAJIE030MCKOM 3pe»,
«Pa3BuTHE KU3HU B ME3030UCKOU 3peER,
«Pa3BuTHE )KU3HU B KAMTHO30MCKOM
ape»

PackpsiBaTh cojiepkaHuEe TEPMUHOB U
MIOHATUM: apXei, apxebaKkTepuu,
[IMaHOOAKTEPUH, POTEPO3OH,
nanaeo3ou, KeMOpHii, OpAOBUK, CUITYD,
JIEBOH, KapOoH, iepMb, [lanres, Tetuc,
TPUIOOUTHL, PUHUO(PUTHI,
PAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHBIE,
TUHKTOBbI€, CATOBHUKOBBIE,
OeJIEeMHHUTbBI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TIOKPBITOCEMEHHBIE,
KalHO30M1, NajJeoreH, HEOTeH,
AHTPOIIOTE€H, MAaCCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJie IO 3paM U MEPHUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTD MEXKITY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMHU KJIUMAaTa U MpoleccaMu
B JKMBOU MPUPOJIE.

OOBSCHITH MPUUUHBI PacIBETa
CHUCTEMATHYECKUX TPYIII OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHaIM3UPOBATh IPUYUHBI U CIICICTBUSA
MAaCCOBBIX BBIMUPAHUM.

HassiBath 0OCHOBHBIE apOMOP(HO3BI
PACTEHHI U JKUBOTHBIX.
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[TpuBOIUTH IPUMEPHI TEPEXOTHBIX
dbopM OpraHu3MoB.
AHanM3upoOBaTh My TH PEIICHUS
poOJIEMBI COXPaHEHHUS
O6uopazHoobOpasus Ha 3emIie

4.9

CoBpeMeHHas cuctema
OpPTraHUYECKOTO MHUPA

CoBpemeHHas CucTeMa OpraHuYeCKOro
mupa. [IpuHiune! kaaccudukanmm
opranu3MoB. OCHOBHbBIE

CHUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu
Tabsauubl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHuYeCKOro Mupa»

PackpbiBath cosiepkaHie TEPMUHOB U
MOHSTHIA: OaKTEePHUH, apXEeH, BHICIITNE
pacTeHus, 3eTIEHbIe BOJOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIH,
MOXOBUHBIE, TATIOPOTHUKOBUIHEIE,
XBOIIIEBUIHbBIC, TUTAYHOBUTHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KHIIIEUHOTIOJIOCTHBIE,
MJIOCKUE YE€PBU, KPYTIIbIE YEPBH,
KOJIbUAThIC YEPBH, WICHUCTOHOTHE,
MOJITFOCKH, UTJIOKOKUE, XOPJOBbIE,
rpuOBbI, TUIIAHUKY, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OPIraHUYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIBI OPTaHU3MOB.

OOBICHATH MPUHITUTIBI KJIACCU(DUKAITUT
OpPTaHU3MOB.

[lepeuncnsiTb OCHOBHBIE TPU3HAKU
MIPOKAPUOT, PACTECHUM, )KUBOTHBIX,
rpuOOB, KPACHBIX U OYPBIX BOJAOPOCIIEH.
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[IpuBOINUTH IPUMEPHI IPEACTABUTEIEN
OCHOBHBIX CUCTEMATUYECKHUX IPYTII
OpraHU3MOB

Hroro yacoB 1o teme 15
5 | Tema «IIpoucxo:xieHue 4eji0BeKa — aHTPOINOTeHEe3»
5.1 | Autponoorus — 1 Paznensl v 3aaun aHTPOMOJIOTUH. PackpsiBaTh cojiep:kaHuE TEPMUHOB U
HayKa O YeJIOBEKE MeTtoabl aHTPOMOJIOTUH. MOHSATUM: aHTPOTOJIOTHS, MOP(hOJIOTHS,
JdemoHcTpauuu AHTPOIIOrE€HE3, AaHTPOIIOMETPHUS,
Tabnuibl u cxeMbl: «MeTo bl PEKOHCTPYKIIUS, apXEOJIOTHS,
AHTPOTIOJIOTHID). STHOTpaduUs.
ObopynoBanme: MyJsiKu HasbiBaTh pa3nensl 1 3a1a4u
OKAMEHEJIOCTEN, IIPEIMETOB AHTPOMOJIOTUH.
MaTe€pHUaAIbHOU KYJIbTYPHI IPEJIKOB XapakTepu3oBaTh METO/IbI
yenoBeka; otorpaduu HaX00K AHTPOIIOJIOTUU U CPABHUBATH UX MEKY
MCKOIIa€MbIX OCTAaTKOB YEJIOBEKA co0o0ii.
Briensars BonpoCkl 3BOTIOLHH
YEJI0BEKa, UCCIIEAYyEMbIE IIPU TOMOILLN
Pa3IMYHBIX METOJIOB
5.2 | Pa3Butue 1 CraHoBIIeHUE NTPEICTABICHUM PackpriBaTh coneprkanrne TEpMUHOB U
MPEJCTABICHUI 0 IPOUCXOXKAEHUH YEJIOBEKA. TIOHSITUI: AaHTPOTIOTEHHAs TEOPHS,
O IPOUCXOXKAECHUU Penurnosnsie BO33peHus. TpynoBas teopusi, Homo sapiens.
YEeJI0BEKa CoBpeMEHHBIE HAYYHBIE TEOPHHU. OuenuBath Bkiaa Y. lapBuna

JdemoHcTpauuu

[loptper: Y. [lapBuH.
Ta0munel 1 cxeMbl: «MeToIbl
AHTPOMNOJIOTUI.

B Pa3BUTHE MPEICTABICHUI

O IPOUCXOXKJIECHUH YEIIOBEKA.
ApPrymMEHTUPOBAHHO KPUTUKOBATh
PEIUTUO3HBIE NPEICTABICHUS
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ObopynoBanmne: MyJsiKu
OKaMEHEJNOCTEN, IPEAMETOB
MaTepUaAIbHON KYJIbTYPhI PEIKOB
YenoBeka; penpoaykuuu (portorpadumn)
KapTUH ¢ MU(OTOTHUECKUMHU U
OMOJIEHCKUMU CIOKETaMU
MIPOMCXO0KICHHSI YEJIOBEKA

O TIPOMCXOKICHUH YEJIOBEKA C MO3ULIUN
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAyYHbIE TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA

53

MecTo 4yeJioBeEKa
B CUCTEME
OpPTraHUYECKOTO MHUpa

CX0ACTBO YenoBeKa C )KUBOTHBIMH.
CucreMaTnuecKoe MOJI0KEHNE
yesioBeka. CBUIETENBCTBA CXOACTBA
YEJI0BEKA C JKUBOTHBIMMU:
CPaBHUTEILHO-MOP(OJIOTUUECKHE,
AMOpHOIOTHYecKUe, (HPU3U0JI0ro-
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTnnyus yenoBeKa OT KUBOTHBIX.
[IpssMOX0KIEHME U KOMILIEKC
CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3T'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JdemoHcTpanuu

Tabauiel U cxembl: «I 0J0BHON MO3T
yesoBekay, «HenoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT yeloBeka 1
CKEJIeT IUMIIaH3e», «PyaumMeHTsI 1
aTaBU3MBD».

OO0opynoBaHme: CKEJIET YEJIOBEKA;
MOJIEJIb Yepera YeJIoBeKa U yepena

PackpsiBatTh cojiepkaHue TEPMUHOB U
MOHATUHN: PYIUMEHTHI Y YEIIOBEKa,
aTaBU3MBbI y YEJIOBEKa,
MPAMOXO0XKICHHE, BTOPAst CHTHATIbHAS
cUcTema.

OnpenensaTh CUCTEMATUYECKOE
MTOJIOKEHHUE YEIIOBEKA B OPTaHMYECKOM
MHpeE.

BBISIBISATE 4epThI CXOICTBA U pa3IUUMs
YeJI0oBeKa M )KMBOTHBIX.
XapakTepu3oBaTh CBHICTCIIHCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTEIIBHO-MOP(OJIOTHUSCKHE,
sMOpHoIOoTHYecKue, (rU3noa0ro-
OMOXUMHYECKHE, IIOBEJICHUYCCKHUE).
[IpuBOAWTE MPUMEPHI ATABU3MOB U
PYJIMMEHTOB y YeJIOBEKA.

OmnuceIBaTh MPU3HAKY YEIOBEKA,
chopMUpOBABIIIHECS B CBSI3U

C IPEBECHBIM 00Pa30M KU3HU MPEAKOB
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IIMMITaH3€; MOJIETb KUCTH YEJIOBEKa U
KHCTH IIAMITaH3E.

JlaboparopHasi padora

«3yuenne 0coOEHHOCTEN CTPOEHMUSI
CKEJIETa YEJIOBEKA, CBA3aHHbIX

C IPAMOXOXKIACHUEM

U TIPSIMOXOKICHUEM.

BBIABIATE IPUUMHBI 0COOEHHOCTEMN
CTPOCHMS Yepena YeJIoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3ZHBIMHU
00e3bsHaMMU.

CpaBHHBATH OPYIUIHYIO AEATEIIBHOCTD
YeJIOBEKA U )KUBOTHBIX.
CpaBHUBaTh 0COOEHHOCTH BBICILIEH
HEPBHOM JEATENBHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBwKyIue CUIIbI JIBrxyue cuibl ((hakTopsl) PackpbIBaTh cosiepkaHUE TEPMUHOB U
(paxTopsr) aHTpOIIOTeHe3a: ONOJIOTUYECKHUE, MIOHATUI: HACJIEICTBEHHAs
aHTPOIIOTEHE3a conuaibHble. COOTHOLIEHUE M3MEHYHUBOCTb, ECTECTBEHHBIN 0TOOD,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyAMiTHAs AESTENBHOCTD, IPYIIIIOBOE
(akTOpOB B aHTPOIIOT€HE3E. COTPYAHUYECTBO, OOLIEHHE, PEUb.
JleMoHCTpauMu XapakTepu30oBaTh ABUKYILNE CUITBI
Tabauibl ¥ cxeMbl: «/[BHxKyIIMe CUiIbl | aHTPOIOTEeHEe3a: OMOJIOTUYECKUE U
AHTPOIIOTEHE3A. COLIMAJIbHBIE
OobopynoBanmne: MyJIsKUA IPEIMETOB
MaTepUAIIBHON KYJIbTYpbI IPEIKOB
YeJI0BEKa

5.5 | OcHOBHBIE CTa UM OCHOBHBIE CTaIMH AaHTPOIIOI€HESA. PackpbIBaTh cojiepKaHUE TEPMUHOB U

AHTPOITIOI'CHE3a

Pannue yenoBexooOpa3HbIe 00€3bSIHBI
(MTPOKOHCYJIbI) ¥ PAHHUE TTOHTUJIBI —
oO1IHe MpeaKH YeI0BeK00Opa3HbIX
00€3bsH U JII0JeH. ABCTPAIONUTEKU —
JIBYHOT'ME NPEIKH Jiroaen. Uenosek

MOHSTUI: aBCTPAJIONIUTEK, UenoBek
yMebli, YenoBek psaMOXOIsIIui,
Yenosek reraenboeprekuii, YemoBek
HEaHIepTaAIIbCKUN, KPOMaHbOHELI,
JICHUCOBCKHUM UeI0BEK, YeloBek
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YMEJIbIi, IEPBBIC U3TOTOBJICHUS
opyauil Tpyaa. Uemosek
MPAMOXOAIINN U TIEPBBIN BBIXO/I
mrozeit 3a mpeaensl Adpuku. YeaoBek
reiienp0epreKkuii — o0IIMiA Ipe1oK
HEaHJIEPTAJIbCKOr0 YEJIOBEKA U
YEeJI0BEKa pa3yMHOro. Yenosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOAHOI0 KJIInMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUI YEJI0OBEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenaMu AGpuki.
[TaneoreneTrka u NajJseoOreHOMHUKA.
JdemoHcTpauuu

[Moprperst: JI. JIuku, . 5. Porunckuid,
M. M. I'epacumos.

TabnuIel ¥ cXeMBbl: « DBOJIFOITMOHHOE
JIPEBO YEJIOBEKa», «ABCTPATIOMUTEKY,
«Yenosek ymensiny, «Henosek
MPAMOXOISIIUIY, «JleHnCOBCKUI
yenoBek», «Heanaepranbub,
«KpomanboH1b, «IIpegku uenoBekay.
Oo6opynoBanme: MoAeIH TOpCca
MPEIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MAaTEPUAIIBHON KYJIbTYPhI IPEAKOB
YEeJIOBEKA

pa3yMHbIM COBPEMEHHOTO THUIIA,
TaJICOTEHETHKA.

XapakTepu30BaTh OCHOBHBIE CTA/INH
AHTPOIIOT€HE3A.

BbISIBISATE MPOrpeECCUBHBIE YEPTHI,
MOSBUBIIMECS y MPEIKOB YEIIOBEKA
Ha Pa3HbIX CTAAUAX aHTPOIIOTEHE3a.
[IpuBOAMTE pUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaJMH aHTPOIIOTreHE3A:
ONMCHIBATh UX AHTPOIIOMETPUUYECKHUE
JaHHBIEe, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHUBATH IPEACTABUTEIIEN OCHOBHBIX
CTaJIuil aHTPONOTEHE3a
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5.6

DBOJTIOLUS
COBPEMEHHOTO
YeJI0BEKa

OBOIIOLUS COBPEMEHHOTO YEJIOBEKA.
EcTectBeHHbII OTOOP B MOMYJISIIHIX
yenoBeka. MyTalmoOHHBIN IPOLECC U
noaumoppusm. [lonynsuuonssle
BOJIHBI, Ipeli(p reHoB, MUTrpalus u
«3(ppexT ocHOBATENS B MOMYJISILIUSIX
COBPEMEHHOTO YEJIOBEKA.
JdemoHcTpauuu

TaOauibl ¥ cXeMbl: «ITalbl 3BOJIOLUN
YEJIOBEKa

PackpbiBatTh cojiepKaHue TEPMUHOB U
MOHSATHUM: MYTAalIMOHHBIN ITPOIIECC,
noIUMOpP(U3M, MOMYJISIIUOHHbBIE
BOJIHBI, Apeiid) reHOB, MUTpAIIHSI,
«3(P(DEKT OCHOBATEIIS.
XapakTepu3oBaTh POJIb ECTECTBEHHOTO
0oTOOpa B MOMYJISAIHUIX COBPEMEHHOTO
YEJIOBEKa.

OueHnBaTh poJib MyTaITAOHHOTO
nporiecca, NOnyJISIIIMOHHBIX BOJIH,
npeiida reHoB, MUrpanu, «3pgdexra
OCHOBATEJISI» B BOJIFOLIUN TOMYJIALNI
COBPEMEHHOI'0 YeJIOBEKa.

[IpuBoauTH MpUMEPHI PAKTOPOB,
CIOCOOHBIX BBI3BATH MOMYJISIITUOHHBIC
BOJIHBI B HBOJIIOLIMK COBPEMEHHOTO
YeJIoBeKa

5.7

YeoBeueckue pachl.
MexauCuuIIMHAPHBIC
METObI aHTPOITOJIOTHH

Yenoseueckue pacol. [ToHsTue o pace.
Bousbue packl: eBporneonHast
(eBpasuiickas), aBCTpaJIo-HETPOUIHAS
(?KBaTOpHUaIbHAS ), MOHTOJIOUHAS
(a3naTcko-amepukaHcKas). Bpems u
MyTH PacCeIEHUs YeJI0BEKa MO
ianere. EMMHCTBO YeloBeYeCKUX pac.
HayuHnas HecoCTOSTENbHOCTD pacu3ma.
[Tpucnoco6aeHHOCTh YelloBeKa

K Pa3HbIM YCJIOBHUSAM OKpYKarolen

PackpeiBaTh cojiepKaHne TEPMUHOB U
MIOHSTUI: paca, paCOT€HE3, PACU3M,
COLUAIIBHBIN JaPBUHU3M.
XapakTepru30BaTh IPU3HAKH OOJIBIITIX
pac 4eJaoBeKa: EBPONICOUTHON
(eBpa3uiiCKoii), aBCTPAIO-HErPOUTHOM
(?KBaTOpPUATIBLHOM ), MOHTOJIOUTHOM
(a3uaTcKko-aMepUKAHCKOM).

BrISIBASATH NpUYMHBI BOSBHUKHOBEHUS
YEJI0BEYECKHUX Pac.
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cpensbl. Bausinue reorpaduyueckoit
cpenbl U npeiida reHoB

Ha MOp(}OJI0THIO U (PU3UOJIOTHIO
YEJIOBEKa.

MexucuuIuIMHapHbIE METOIbI

B pusnueckoit (0MoI0rnyecKoil)
AHTPOMOJIOTUU. DBOJIIOIMOHHAS
AHTPOTMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKHUX MOIMYISALIHAN.
BuocoumansHbie UCCae0BaHUSA
pupoabl yenoBeka. MccmenoBanne
KODBOJIIOIIMU OMOJIOTUYECKOTO U
COLMAIBHOTO B YEJIOBEKE.
JdemoHcTpauuu

Tabauiel U cxeMbl: «Packl uenoBekay.
IIpakTnueckas padora

«M3yueHune 3K0JIOrNYE€CKUX aIanTalum
YEJIOBEKa

[IpuBOAMTH IPUMEPHI aJANITUBHBIX
IIPU3HAKOB Y MPEACTABUTENEN
4eJI0BEYECKHX Pac.

[TpuBOIUTH CBUAETENBCTBA EUHCTBA
IIPOUCXO0KJICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh aanTUBHBIE THUIIBI
JIIOJIEN C pacCOBBIMU NPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATEIILHOCTh PACU3Ma

Ntoro yacoB no teme 10
6 | Tema «ko0Ji0rusi — HAyKa 0 B3AUMOOTHOLIEHUSIX OPraHM3MOB U HATOPTAHU3MEHHBIX CHCTEM C OKPY:Kalomiei
cpenoin»
6.1 | 3apoxueHue u 1 3apoKIeHUE U pa3BUTHE SKOJIOTUH PackpsiBaTh copepkaHre TEPMUHOB U
Pa3BUTHUE DKOJIOTUU B TpyAax A. 'ym6onbara, K.®. Pynabe, | monsTHii: 5K0I0THS, ayTIKOIOTH,

H.A. CeBepuioBa, . I'ekkens,

A. Tencau, B.H. CykauéBa. Paznensl u
3a7a4u 9KoJIOTuU. CBsI3b IKOJOTHH

C IPyTMMH HayKaMH.

CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB U
MIOIYJISALIUH.

XapakTepu30BaTh OCHOBHBIE ATAIlbI
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JemMoHcTpanun

[MopTpeTtsi: A. I'ymO0aBAT,

K. ®@. Pynne, H. A. CeBep1ios,

. I'ekkens, A. Tencin, B. H. Cykaués.
Tabmunel 1 cxeMbl: «Pa3iensl
SKOJIOTHH

3apOXKJICHUSI U PA3BUTHS SKOJIOTHH KaK
HAayKH.

[TpuBOIUTH IpUMEPBI 0OBEKTOB
V3YYEHHSI IKOJIOTUU.

Ha3sIBaTh OCHOBHBIE 3a/1a4H, CTOSILLIUE
nepes y4€HbIMU-3KOJIOTaMHU.

Y cTaHaBIMBaTh B3aMMOCBS3b DKOJIOTUN
C IpyTMMHU HayKaMu

6.2

MeToabl YKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUU 19 YeJIOBEKA

Metonas!l 3xonoruu. Iloneswie
HaAOIIOICHUS. DKCIIEPUMEHTBI

B 5KOJIOTUU: PUPOHBIC U
nabopaTtopHbie. MonenupoBaHue
B 9KOJIOTMM. MOHUTOPHHT
OKPYXarOUIEH CPEAbI: TOKAIBHBIM,
pEruOHAIBHBIN U TJI00ATBHBIH.
3HavYeHuE FKOJOTUUYECKUX 3HAHUIN
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3EH
YEeJIOBEYECTBA C MIPUPOJIOH.
DOopMHUPOBAHUE IKOJTOTUYECKON
KYJIBTYPBI M DKOJIOTHYECKOU
rPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuu

Tabauip! ¥ cxeMbl: «MeTobl
sKoJIorumn», «CxeMa MOHUTOPUHT A
OKPYXKaroUIEH CPEAbD).

PackppIBaTh cosiepkaHie TEPMUHOB U
TIOHSITHI: MOJIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPY>KAIOIIEH Cpebl,
MOJICIIUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepru30BaTh METOIBI YKOJIOTHH.
[IpuBOINUTH MPUMEPHI TTOJIEBBIX
HaOJIIOIEHUH B DKOJIOTUH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpYIKaroIen cpeibl Kak MeTo1a
DKOJIOTHYECKHUX MCCIIETOBAHU.
OO0OCHOBBIBAThH 3HAUCHHUE
AKCIIEPUMEHTOB B DKOJIOTHICCKUX
HCCIIEIOBAHMSIX.

CpaBHUBaTh J1abOpaTOPHBIE U
IIPUPOJIHBIC YKCIIEPUMEHTBI KaK METOIbI
DKOJIOTHYECKHUX MCCIIETOBAHUIA.
OrneHnBaTh 3HAYCHUE TTPOTHOZUPOBAHUS
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Jlaboparopnasi padora
«M3ydyeHne MeTo10B 3KOJOTMYECKHUX
UCCIIEIOBAaHUID)

KaK METO/1a YKOJIOTHYECKUX
HCCJICJOBAHM.

O00CHOBEIBAaTH HEOOXOIUMOCTD
DKOJOTHYECKUX 3HAHUU

JUTISl COBPEMEHHOTO YeJIoBeKa

Hroro yacos 11o reme 3
7 | Tema «Opranu3msl U cpeaa 0OMTAHUD)
7.1 | Dxomoruveckue 1 DKoJiornyeckre pakTopsl U PackpeiBaTh coziepkaHne TEPMUHOB U
(bakTophI 3aKOHOMEPHOCTH UX JICCTBUSI. MOHSTUH: PKOJIOTHYECKUH (DaKTOp,

Krnaccudukaiuys sKoa0rn4eckux
(akTOpoB: abHOTHUYECKHUE,
Oonotuuyeckue, antpornoreHusie. Oo1Me
3aKOHOMEPHOCTH JIEUCTBUS
sKosiornueckux gaxropos. [IpaBuio
munnmyMa (K. [npenrens,

1O. JIu6ux). TonepaHTHOCTb.
OBPUOMOHTHBIE U CTECHOOMOHTHBIE
OpIaHU3MBI.

JdemoHcTpanuu

TaOauiibl ¥ cxeMbl: « IKOJIOTUYECKUE
(bakTophI».

Oo6opynoBanme: repbapuu u
KOJUIEKIIUY PACTCHHM 1 )KUBOTHBIX,
IPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX IKOJIOTMYECKUX
(axTopoB

OMOJIOTUYECKUIA ONITUMYM,
OTpaHUYMBAIONIUHN (JIUMUTHUPYIOIIHH)
dakrop.

KnaccuduimpoBathb 5K010ruuecKue
(aKTOPBI 1O Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JIEUCTBUS
AKOJOTUYECKUX (PAKTOPOB.
OO0O0CHOBBIBATH JICCTBUE 3aKOHA
ONTHUMYMa ¥ 3aKOHA OTPAHUYHUBAIOIIETO
(dakTopa.

IIpuBoauTH pUMEpHI:
WJUTIOCTPUPYIOITUE JCHCTBYE MpaBUiia
MHUHHAMYMa, OTPaHUIMBAIOIIICTO
dakTopa, SBpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOHOTHYECKHUE
daxTopsl. CBET Kak
HKOJIOTUUECKUU

daxTop

Abuotnyeckue pakropsl. CBET Kak
sKosiornueckuit akrop. JleiicTrue
Pa3HbBIX YYaCTKOB COJIHEYHOT'O CIIEKTPa
Ha OpPraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUI U JKUBOTHBIX

10 OTHOLIEHUIO K cBeTy. CUrHanbHas
pousb cBeTa. POTONEPUOIU3M.
JdemoHcTpauuu

Tabnuibl 1 cxembl: «CBeTOBOM
CIEKTP», « IKOJIOTMYECKHUE TPYIIbI
YKUBOTHBIX 110 OTHOILIEHHIO K CBETY).
Oo6opynoBanme: repdbapuu
CBETOJIFOOMBBIX, TCHETIOOMBBIX U
TE€HEBBIHOCJIMBBIX PACTCHHI;
CBETOJIFOOMBEIC, TEHEIFOOMBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE
pacTeHus.

JlabopaTropnasi padora
«BpIsiBIEHUE TpUCTIOCOOICHU
OpPraHU3MOB K BJIMSIHUIO CBETa»

PackpbiBaTh cofiepkanrue TEPMUHOB U
MOHSITHIA: CBET, POTONEPUOAU3M.
XapakTepu3oBaTh JIEUCTBHE CBETA KaK
AKOJIOTHYECKOTO (haKTOopa.

CpaBHUBaTh JIEHCTBHE PA3HBIX
YYaCTKOB COJIHEYHOT'O CHEKTpa

Ha OPTaHU3MBI.

BbIABIATE OCOOEHHOCTH CTPOEHUS U
KU3ZHEJIEATEIbHOCTH PAaCTEHUN Pa3HbIX
HKOJOTUYECKUX TPYMI 10 OTHOLIEHUO
K CBETY (CBETOJIOOMBBIE, TEHETIOOUBBIE,
TEHEBBIHOCIIUBBIE).

[IpuBOINTH TPUMEPHI PACTEHUI PA3HBIX
HKOJIOTUYECKUX TPYMII 10 OTHOLLIEHUO
K CBETY.

BbIABIATH OCOOEHHOCTH CTPOEHUS U
KU3HEAEATEIbHOCTH JKUBOTHBIX Pa3HbIX
HKOJOTUYECKUX TPYMI 10 OTHOLIEHUO
K CBETY (AHEBHBIE, CYMEpEUHbIE,
HOYHBIE).

[TpuBOAUTH IPUMEPHI KUBOTHBIX
Pa3HBIX 3KOJOTHYECKHUX TPy

10 OTHOIIIEHUIO K CBETY.
OOGO0CHOBBIBATH 3HAUCHHE
dboTonepuoar3mMa B )KU3HU OPTaHU3MOB
U JUI IPAKTUKU CEJIBCKOTO

X0351CTBA
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7.3

AlOunotnueckue
(bakxTophI.
Temmeparypa kak
AKOJIOTUYECKUM

bakTop

TemrmiepaTypa Kak 3KOJIOrMYE€CKUN
¢akrop. JlelicTBrue TemMmIepaTypsl

Ha opraHu3msl. [loiiknioTepMHBIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBL.

JdemoHcTpauuu

Tabsauubl u cxeMbl: «TemiokpoBHbIE
KUBOTHBIE», «XO0JOIHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLUHU TETIONIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTONYMBBIX
PACTEeHMIL; Yydesa NTULL U 3BEPEN.
JlabopaTopHasi padora
«BpIsiBIeHHE TPUCTIOCOOTIEHUIA
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATyPb»

PackpeiBaTh cosiepkaHne TEPMUHOB U
MIOHSITUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOMOTEpMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHa0M03, IBPUTEPMHBIE
OpraHU3MBbl, CTECHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJISLUS.

XapakTepu3oBaTh JICUCTBUE
TEMIIEPATyphl Ha OPraHU3MBl.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEAEATEITBHOCTH NOUKUIIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TENIOKPOBHBIX ) dKUBOTHBIX.
[IpuBOIUTH IPUMEPHI TOMKHIIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TErIOKPOBHBIX) )KUBOTHBIX.
BbIsSBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIIbHOCTU TEIJIOIIOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOUYHUBBIX
paCTEHUI.

[TpuBOIUTH TPUMEPHI TETLIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
paCTEHUI.

IIpuBOINTH IPUMEPBI DBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.

130




74

AoOnoTnueckue
baxTopbl. BiaxxHoCTh
KaK DKOJIOTHYECKHUI
(dakro

BrnaxHOCTb KaK 3KOJIOTUYECKUN
dakrop. [Ipucnocobienus pacTeHuin
K IOJIEPKAHUIO BOJIHOTO OaJiaHca.
Knaccudukanus pactenuii

110 OTHOILIEHUIO K BOJIC.
[TpucnocoOneHus >KUBOTHBIX

K U3MEHEHUIO BOJHOTO PEXKUMA.
JdemoHcTpauuu

Tabauirel u cxeMbl: «DU3NOTOTHYECKUE
ajanTaIy >KUBOTHBIX).
Oo6opynoBanme: repoapun pacTeHUIA,
OTHOCSIIUXCS K TUTPOUTAM,
kcepoduram, Me3odhuTam, KOMHATHBIC
pacTeHus JaHHBIX TPYIIIL.
Jlaboparopnasi padora
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHMS)

PackpsiBaTh coqiep:kaHUE TEPMUHOB U
MOHSITUIA: BIAXXHOCTh, TUAPOPUTHI,
rurpouTel, Me30(pUTHI, KCEPOPUTHI,
’KUBOTHBIC: BOJHBIC, TIOJTYBOHBIC,
Ha3eMHbIC.

XapakTepu30oBaTh JIeHCTBUE BIAXKHOCTH
KaK 9KOJIOTMYECKOro (pakropa.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEACSITEIFHOCTH PACTCHUI Pa3HBIX
HKOJIOTMYECKUX TPYIII O OTHOLIEHUIO
K BOJIC.

[IpuBOIUTE IPUMEPHI paCTEHUI Pa3HBIX
HKOJIOTHYECKUX TPYIII IO OTHOIICHHIO
K BOJIC.

BrIsBnsITE aHATOMUYECKHE U
(U3HOTOTUYECKHUE PUCTIOCOOTICHUS
’KUBOTHBIX K U3MEHEHUIO BOJTHOTO
pexrMa.

[IpuBOAUTH IPUMEPHI BOJTHBIX,
MOJTyBOJHBIX U HA3EMHBIX KUBOTHBIX

7.5

Cpenpl ooutanus
OpTraHU3MOB

Cpenbl 00MTaHWs OPTaHU3MOB: BOJHAS,
HA3eMHO-BO3IyIIIHAS, [TOYBECHHAS,
TITyOMHHAS TTOAITOYBEHHAS,
BHYTpHOpTaHu3MeHHast. DU3uko-
XUMUYECKHNE 0COOEHHOCTH CPeT
0OWTaHUsI OPTraHNU3MOB.

PackpriBaTh coneprkaHue TepMHHA
«cpena OOUTaHUS.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AyIIIHOU,
MMOYBEHHOM, TJTyOMHHO MOANOYBEHHOHN U
BHYTPUOPTaHU3MEHHOU Cpell 0OUTaHMUS.
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[Ipucnoco6ieHus OpraHu3MoB K KU3HU
B Pa3HBIX Cpeax.

JemMoHcTpanun

Tabmuiel 1 cxembl: «Cpeibl OOUTaHUS
OpraHU3MOB).

Oob6opynoBanue: KOJUICKIIUU
KUBOTHBIX, OOMTAIONINX B PA3HBIX
cpemax

CpaBHUBaTh (PU3NKO-XUMHUECKHE
YCJIOBHSI pa3HBIX CPEIl OOUTAHMSI.
BBISIBISATE 4epThI TPUCITOCOOICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPHOPTaHU3MEHHOM cpeax
0oOuTaHMS.

[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
0OMTAIONINX B Pa3HBIX Cpeaax

7.6 | bronornueckue buonoruyeckue putmel. BHenHue u PackpriBaTh coepkaHue MOHATUS
PUTMBI BHYTpeHHHE pUTMBbI. CyTOUHbIE U «OUOJIOTUYECKUE PUTMBD.

TOAUYHBIE PUTMBI. XapaxkTepuzoBaTh 0COOCHHOCTH
[Tprcnoco61eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUI TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
KU3HU. [IpuBOIUTH MPUMEPHI IPOSBIICHUS
JemMoHCcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HbBIX
Tabauiel u cxeMmsbl: «buonornyeckue OpPraHn3MOB.
PUTMBD). BbIABISTE 4epTHl TPUCTIOCOOJIEHHOCTH
Oo6opynoBanme: repdbapuu u OPTraHU3MOB K CE30HHBIM U3MEHECHUSIM
KOJUICKIIUHA PACTEHUMN U dKUBOTHBIX, YCIIOBUM KU3HMU.
o0Jagaroumx YyepTamMmu OnucbIBaTh CE30HHBIC SABJICHUS B )KU3HU
IPUCIOCOOJIEHHOCTH K CE30HHBIM OpPraHUu3MOB, PaCIIPOCTPaHEHHBIX
U3MEHEHUSIM YCIIOBUM KU3HU B CBOEU MECTHOCTHU

7.7 | XXuznenusie GopmbI ’Kuznennsie (OpMbI OpraHU3MOB. PackpbiBaTh coiepkaHue MOHATUS

OpraHu3MOB

[TonsiTue o xu3HEHHOU (opme.
XuzneHnpie (HOPMbI pACTCHUIA:
JIepEBbs, KYCTAPHUKH, KyCTApPHUYKH,

«CKU3HEHHas (opMa OpraHu3May.
BbIsBISTE OCOOEHHOCTH CTPOEHUS U
KU3HEAEATEIBHOCTH PACTEHUM Pa3HBIX
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MHOTOJIETHUE TPABbI, OTHOJIETHUE
TpaBbl. JKu3HeHHbIe (OPMBI KUBOTHBIX:
TUIPOOHOHTHI, TEOOMOHTHI,
a’3poOuoHTHL. OCOOCHHOCTH CTPOCHHUS U
00pasza >KU3HH.

JemMoHcTpanun

TaOauisl u cxeMmbl: «Ku3HEHHBIE
(dopMbI pacTeHui», « KuzHeHHbIe
(OpMBI KUBOTHBIX).

OOopynoBanme: repbapuu U
KOJUIEKLIUU PACTEHUH 1 )KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (POpM

KU3HEHHBIX (popM.

[IpuBOINTH IPUMEPHI PACTEHUI PA3HBIX
KU3HEHHBIX (POPM.

BbIsSBISTE OCOOEHHOCTH CTPOEHUS U
KU3HEJIEATEIIbHOCTH KUBOTHBIX Pa3HbIX
’KU3HEHHBIX (POPM.

[IpuBOANTH IPUMEPHI AKUBOTHBIX
Pa3HbIX JKU3HEHHBIX (OPM

7.8

buotnueckue pakropbl

buotnueckue pakropsl. Bums
OMOTUYECKHX B3aUMOJICHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CHMOUO03
u ero ¢popmsl. [Tapazutusm,
KOOIEepalus, MyTyaau3M,
KOMMEHCAJIU3M (KBapTUPAHTCTRO,
HaxjeOHMYecTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMTMYECKUE,
dbopuueckue, padpudeckue). 3HaUCHHUE
OMOTHYECKNX B3aUMOIEUCTBUIN IS
CYIIECTBOBAHUS OPTaHU3MOB B CpEJIe
obutanus. [IpuHIUTT KOHKYPEHTHOTO
HCKITFOUCHMUSL.

JdeMoHcTpauuu

Tabauibl ¥ cxembl: « IKOocUCTEMA

PackpbiBaTh coJiep:KaHUE TEPMUHOB U
MOHSATUN: KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyaIu3M,
KOMMEHCAJIU3M, HETpOopUuIeCKue
B3aUMO/ICHCTBHSL.

XapaxkTepu3oBaTh BUAbI OMOTUUECKUX
B3aMOJICHCTBHUM.

OOBICHATH CYIITHOCTh KOHKYPEHITHH,
XUITHUYECTBA, Tapa3uTU3Ma,
MyTyalanu3Ma, KOMMEHCAIU3Ma.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIMX B OMOTHYECKUX
B3aUMOJICHCTBUSX Pa3HbIX TUIIOB.
OreHnBaTh 3HaYEHHE OMOTHYECKHUX
B3aUMOJICHCTBUH JIJIs CYIIIECTBOBAHUS
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IIMPOKOJIMCTBEHHOTO JIECAY,
«IKocHCcTEeMa XBOMHOTO JIecay,
«Llenu nuTaHusy, « XUITHUICCTBO,
«ITapazntnzm», «KonkypeHuus»,
«Cumbmo3», «KoMMeHcaIu3my.
Ob6opynoBanue: KOJUICKIIUU
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMYHBIX OMOTUYECKUX

OpraHU3MOB B cpefie OOUTaHUS.
OO60CHOBBIBATH ICHCTBUE MPUHITUIIA
KOHKYPEHTHOTO UCKITIOUCHUS

B3aUMOJICUCTBUAX
Hroro yacos 110 reme 9
8 | Tema «9Ko0/0TUsI BUAOB U NOMYJISIIIUI»
8.1 | Dkomormueckue 3 DKOJIOTHYECKHUE XapaKTEPUCTUKH PackpeiBaTh coneprkaHue MOHATUS
XapaKTEPUCTUKH nonyysuu. [onmynsius kak «TIOITYJISALUS .
IOy JIALIUU ounonoruyeckas cucrema. Poip OneHnBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NUECKUX
O0apbepOB U OCOOCHHOCTEM OUOJIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOUN CTPYKTYPhI
nonyysiui. OCHOBHBIE MTOKA3aTeNN

ImomnyJsimuun: YMCJICHHOCTD, INIOTHOCTD,

BO3pAcTHAas U MOJIOBasi CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSI.
JdemoHcTpanuu

TaOauIbl U CXEMBIL: « DKOJIOTHYESCKHUE
XapaKTePUCTUKHU MOy,
«IIpocTpaHCTBEHHAs CTPYKTypa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTHHU BUI0B

B (pOpMUPOBAHUU MTPOCTPAHCTBEHHON
CTPYKTYPbI MOMYJISIUHA.

[IpuBOAMTE MpUMEPHI TOMYISALHAN
Pa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTUYECKHUE MOKa3aTen
MOMYJISIIIUN: YUCIICHHOCTh, TIJIOTHOCT,
BO3pAcTHAas U MOJIOBasi CTPYKTYpa,
POXKJIa€MOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHS.

134




IOy JIsIUuun», «B03p ACTHBIC IMTUPAMUAbI
IMOITYJIAIT»

8.2 | Dxomornyeckast DKoJloruuecKas CTpyKTypa MonyJisiiud. | PackpbeIBaTh cofep:KaHne TEPMUHOB U
CTPYKTypa OueHKa YUCIEHHOCTH TOITYJISILIUH. ITOHATHN: TMHAMUKA TOMYJIALINH,
MOMYJIALINH. JIMHAMUKA MOIYJIALUHN U €€ PpEryIsaus. | OMOTUYECKUI TOTEHIMAI ITOITYJISILNY,
JIvHaMuKa nomyJIanun broTHyeckuit MOTEHIIMA TOMYJISAIMK. | KPUBBIE BBDKMBAHUA, (PAKTOPBI
U €€ perynsaums MoaenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTB CPEBI.

nonyisuuu. Kpusele pocra OOBACHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH NonyJsinuu. Kpuseie pa3MelleHns 0cooeil nonyasauuu
BBDKMBAHUs. PErysiius 4UCJICHHOCTH | HA 3aHMMAaeMOM TEPPUTOPHH.
HOMYJISILUNA: poJib (aKTOPOB, OueHnBaTh OMOTUYECKUN MOTEHLIAAT
3aBUCSIIMX U HE 3aBUCSIIIUX OT IOIYJISIUUN Pa3HBIX OPraHU3MOB.
IUIOTHOCTU. DKOJIOTUYECKUE cTpaTeru | AHAaIU3UPOBATh KPUBBIE POCTA
BUJOB (r- u K-cTparerun). YU CJICHHOCTH IOIYJISILIUUA U KPUBBIE
JdemoHcTpauuu BBIKUBAHUS.
Tabauist u cxembl: «CKOpOCTh OO60CHOBBIBATH MPUYMHBI CACPKUBAHUS
3aceNeHus MOBEPXHOCTH 3EMIIU OMOTHUYECKOIO MOTEHIMaNa pocTa 1
pa3IMYHBIMHA OpraHU3MaMu» IIPUYUHBI BCIIBILIEK POXKIAEMOCTH
Y OTZEJIBHBIX OPTaHU3MOB.
[lepeuncnarh GpakToOpbl CMEPTHOCTH,
pEryJINpyIOINE YUCIEHHOCTD
MOIYJISILUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh SKOJIOTHYECKNE CTPATETUH
BHJIOB

8.3 | Dkosoruueckas HuIIA [TonsiTue 00 FKOJOTUYECKON HUIIIE PackpeiBaTh conep:xkaHue TEPMUHOB U

BHJIA Buja. MectooOutanue. MHOroMepHasi | IOHSITHI: SKOJIOTMYecKasi HUIIA, BUI,

MOJCIIb 9KOJIOTUYECKON HUIIU

apcall, MHBa3usl.
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JIx. . XatunHcona. Pa3smepsl
sKo0rnYecKor HUIM. [loTeHImanpHast
Y peaIn30BAHHAS HUIIIU.

Bup kak cuctema nomysiuii. Apeanbl
BUJ0B. BUIbI 1 UX *KU3HEHHBIC
CTpaTeruu. DKOJOTMYECKHUE
SKBHUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpaLUi )KUBOTHBIX. buonorndeckue
VHBA3UM YyKEPOJHBIX BUJIOB.
JemMoHcTpanun

[loptper: JIx. Y. XaT4nHCOH.
Tabmuiel u cxeMbl: «Mojienb
3KOJIOTUYECKOW HUIIA

k. . XaTunHCOHaY.
Oo6opynoBanme: repoapuy pacCTCHHUI;
KOJIJICKIIUM )KUBOTHBIX.
JlaGopaTopHasi padora
«IIpucmnocobnenns ceMsiH pacTeHUI

K pacCeJICHUIO)

XapakTepu30BaTb MHOTOMEPHYIO
MO/IEJIb SKOJOTUYECKON HUIIN

JIx. . XaTunHCOHA.

[IpyuBOIUTH IPUMEPHI IKOJTOTHUUECKUX
HUII Pa3HbIX BUJIOB PACTEHUN U
KUBOTHBIX.

BBIABISITE OTIIMYME SKOJIOTUUECKOU
HUIILY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckun nzobpaxaTh
MHOT'OMEPHYIO MOJENb 3KOJIOTUYECKOU
HHUILH JJIs1 pa3HbIX BUIOB.

BpIABIISITE IPUUYKHBI pa3INYNAN

B pa3Mepax 3KO0JIOTMYECKON HUILIN

Y Pa3HbIX BUJIOB PACTCHUH U )KUBOTHBIX.
AHaIU3UPOBATh MPUYUHBI U
[IOCJIEJICTBUS CMEHBI 3KOJIOTUUECKOU
HUIIHN

Htoro gacoB o treme 9
9 Tema «IK0J10rus1 COO0MECTB. IKOJOTHYECKHE CHCTEMbID»
9.1 | CoobrectBo 1 Coo0mecTBa opranu3MoB. bruorieHo3 n | PackpbIBaTh coiepikaHne TEPMUHOB H
OpraHU3MOB — ero cTpykrypa. CBsizu Mexay MOHSATUM: OMOLIEHO3, OMOTOII.
OuoIcHO3 OpraHu3MaMu B OMOIIEHO3E. XapakTepru3oBaTh OMOIICHO3 U €T0

JdeMoHcTpauuu
Tabauub! u cxembl: «CTpyKTypa

CTPYKTYpbI: BUIOBYIO,
MIPOCTPAHCTBEHHYO, TPOUUECKYIO.
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OHOIIeHO3a», « DIKOCHCTEMA
IIMPOKOJIUCTBEHHOTO JIECa,
«IKOCHUCTEMA XBOWHOTO JIECA»

IlepeunciATh U IPUBOAUTH IPUMEPHI
CBS3€U MEXKy OPTaHU3MaAMU
B OMOLICHO3€

9.2

DKocucreMa

DKocHcTeMa KaK OTKpBITasi CUCTEMA
(A.JIx. Tencnu). DyHKIUOHAIIbHbBIC
OJIOKM OPraHHU3MOB B 3KOCUCTEME:
MPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoguueckue ypoBHHU.
Tpoduyeckue 11enu U CETH.
AOGuoTnueckue OJI0KH IKOCUCTEM.
[TouBBI ¥ UJIBI B 3KOCUCTEMAX.
KpyroBopot BeecTB ¥ NOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpauuu

[Toptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabsauibl U cxeMbl: «OYHKIIMOHAIbHbBIE
TPYIIbl OPTaHU3MOB B DKOCUCTEMEY,
«KpyroBopoT BelIeCTB B AKOCUCTEME,
«lenu nutanus (macTOMUITHAS,
JETPUTHAS ).

Oo6opynoBanme: repbapun pacTeHUN;
KOJUIEKIIMM HACEKOMBIX; UyyYesia MTUILl U
3BEpeEn

PackppiBaTh copepkanue TEPMUHOB H
MOHSATUHN: PKOCUCTEMA, TIPOYIICHTHI,
KOHCYMEHTBI, peyIIeHThI, Tpopuueckue
ypOBHH, Tpoudeckue (MUILIEBHIC) LU
U CETH.

Ha3wiBaTh CTpYKTYpHBIC KOMITOHCHTBI
DKOCUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MIPUBOJNUTH IIPUMEPHI OPTaHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HAHWUI O pacTeHusIX, rpudax,
OaKTepusiX U JKUBOTHBIX.

OmnuceIBaTh KPYrOBOPOT BEIIECTB U
ITIOTOK HEPIUHU B IKOCUCTEME.
OOBICHATH POJIH OPTaHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEILECTB U MTOTOKE SHEPTHUHU.
[TpuBOAMTE IPUMEPHI OPTaHNU3MOB,
3aHUMAIONIUX Pa3HbIE YPOBHU
TPOPUIECKUX TTHPAMHU/I.

CocTaBisTh CXEMBI IEPEHOCA BEIIECTBA
Y DHEPTUU B SKOCUCTEMAX (LIeTH
MUTAHUA).
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CpaBHUBAThH MAaCTOUIIIHBIC U JCTPUTHBIE
e TUTAHUS

9.3 | Dkonornueckue OCHOBHBIC TOKA3aTEIN YKOCHUCTEMEL. PackpbiBaTh copepkaHre TEPMUHOB U
MAPaMU/IBI buomacca u npoaykiusi. MIOHATHM: TIPOYyKIIHs, Oromacca,
DKOJOTMYECKUE MTMPAMUJIbI YU CE, AKOJIOTUYECKas MupaMua.
OmoMacchl U YHEPTUH. XapakTepu3oBaTh MpaBuia
JdemoHcTpanuu AKOJIOTUYECKUX MUPaAMUJT YU CET,
TabyHIbl B CXEMBI: « JKOJOorndecKas OMOMACCHI U SHEPIHH.
NUpaMKuIa Yucen», « IKOJOTHIecKas OOBACHATH IPUUKHBI PA3IHYUIA
nipamMujia 0noMacch, B MMPOJYKTUBHOCTH Y Pa3HBIX
«IKOJIOTMYECKas MUPAMUJIa SHEPTUN» | HIKOCUCTEM.
[IpuBOIUTH MPUMEPHI TPAKTUUECKOTO
MIPUMEHEHMST TTPABUJI SKOJIOTHUECKUX
UpaMuI.
CpaBHuBaTh OMOMACCY ¥ MPOIYKITHIO
DKOCHCTEM CYIIH 1 MUPOBOTO OKeaHa
9.4 | Usmenenus Jlunamuxa skocucmem. PackpeiBaTh cosiep:kaHue TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. MOHSITUI: CYKIIECCHUs, KITUMAaKCHOE
CYKIIECCUU @nykmyayuu. HaripaBneHHble COOOIIIECTBO, CYKIIECCUOHHBIN PS/I.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccud. [lepBuyHbIe ¥ BTOPHUUHBIE
CYKIIECCUU U UX MPUUYUHBI.
AHTpONOTEHHBIC BO3/ICHCTBUS

Ha cykueccun. KimmmakcHoe
cooO1ecTBo. buopasHoo6pasue u
MOJIHOTA KPYTOBOPOTA BEILIECTB —
OCHOBA yCTOWYMBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC ¥ BTOPUYHBIC, TPUBOIUTH
WX TIPUMEPBI ¥ Ha3bIBATh MPUYUHBI
CMEHBI COOOIIIECTB.

CpaBHHBaTh BpEMEHHBIE U KOPCHHBIE
OMOreo1eHO3bI Ha KOHKPETHBIX
IpUMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaTHI Ipolecca

138




JemMoHcTpanun

Tabsauue! u cxeMbl: «O0pa3oBaHue
0os0Tay, «IlepBuuHas cykueccus»,
«BoccraHoBiieHHE N€ca MOCIIe MoXKapa»

CMEHBI OMOTEOIIEHO30B IM0JT BIUSHUCM
aHTPOIIOTEHHOTO (paKTopa

9.5 | Ipuposausie [IpuponHbIe 3KOCUCTEMBI. PackpbIBaTh cofiep;KaHie TEPMUHOB U
DKOCHUCTEMBI Oxocucmemvl 03€p u pex. Ixocucmemyvl | TOHATUAN: (PUTOIUIAHKTOH, 300IIJIAHKTOH,
Mopeti U 0KeaHos. IKocucmemvl myHOp, | ApyCHOCTb.
Jlecos, cmenell, nyCmbvitb. XapakTrepu3oBaTh NPUPOIHBIE
JleMoHCTpauMu HKOCUCTEMBI, UX OCHOBHBIE
Tabauibl U cxeMbl: « IKocHcTEMA KOMITOHEHTHI (Ha IpUMeEpE 03€epa,
IIMPOKOJIUCTBEHHOTO JIECAY, XBOWHOTO U HIMPOKOJINCTBEHHOTO JIECA).
«IKOCHUCTEMA XBOMHOTO JIECA», OOBICHATH TPUYUHBI PATUYHON
«IKOCUCTEMA 03EPA. O1oMacchl MPOYLIEHTOB U
Oo0opynoBaHue: akBapuyM Kak MOJEIb | KOHCYMEHTOB B IIPUPOIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypeHust « IKCKypcust B TANHYHBI | COCTaBIIsATh MACTOUILHBIE U JJETPUTHBIE
O6uoreorieHo3 (B 1yOpaBy, Oepe3HsK, ST TTUTAHUS TTPUPOTHBIX SIKOCUCTEM.
€JIbHUK, HA CyXOJOJbHBIN WK [IpuBOANTH PUMEPHI OPTAHU3MOB,
NOMMEHHBIH JIyT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOMIIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
O60CHOBBIBATH POJIb APYCHOCTH
B KU3HHU HA3€MHBIX SKOCHUCTEM.
CpaBHUBaTh OMOMAcCCy U MPOAYKIIHUIO
BOJHBIX M Ha3€MHBIX 9KOCUCTEM
9.6 | AurponoreHHsie AHTPONIOTE€HHBIE YKOCUCTEMBI. PackpbiBath cojiep:kanre TEPMUHOB U
HKOCUCTEMBI Arposkocucrema. ArpoueHo3. MOHSTUI: arpO3IKOCUCTEMA, arPOLIEHO3,
(arposKOCUCTEMBI) Pa3nuuns Mex1y aHTpOIIOreHHbIMH U MOHOKYJIbTYpa.
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MPUPOJHBIMH SKOCUCTEMAMH.
JemMoHcTpanun

Tabauubl ¥ cXembl: «ATPOLICHO3Y,
«Kpyrosopot BemecTs 1 NOTOK
SHEPIUHU B arpoLEHO3e».
Oo6opynoBanme: repbapuu
KYJIbTYPHBIX U TUKOPACTYIIHX
pacTeHuil.

IKCKYPpCUA «IKCKYPCHS

B arpo3KocHCcTeMY (Ha MoJIe Wn
B TEIVINYHOE XO3SIMCTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOIUTH MPUMEPHI ATPOIKOCUCTEM.
CocTaBisATh LIETTH MUTAHUS arpOLEHO3a.
OO60CHOBBIBATH MPUYUHBI HU3KOM
YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHHBaTh arpO’KOCUCTEMBI U
IIPUPOJHBIE SKOCHCTEMBI.
XapakTepu30oBaTh POJIb YEIOBEKa

B COXPaHEHUH YCTOMYMBOCTH
arpodKOCUCTEM

9.7

YpOosKOCHCTEMBI.
OKOMOHUTOPUHT

Ypb6o3xocucrembl. OCHOBHBIC
KOMITOHEHTBI YPOOIKOCUCTEM.
I'oponckas dnopa u dayna.
CuHaHTpONM3aLUs TOPOJICKON (ayHBI.
buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OpraHu3MOB B SKOCHUCTEMAX.

Ponv kackaonozo s¢hgpexma u 61006-
20UPUKAMOPO8 (KNI0UesbIX 8UA08)

8 QYHKYUOHUPOBAHUU IKOCUCEM.
[IepeHoc 3HEPTUM U BEWIECTB MEKITY
CMEXXHBIMU 3KOCHUCTEMaMHM.

Y CTOMYHNBOCTH OPTaHU3MOB,

PackpbiBatTh cojiep:kaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIHU3AIMS, TopoIcKas (uiopa,
ropojckas (ayHa, 5JKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTHI yPOOIKOCHUCTEM.
OrnuchiBaTh OMOJOTUUECKOE U
XO3SIMCTBEHHOE 3HAYCHUE
ypOOIKOCHCTEM.

[IpuBOAMTH IPUMEPHI U OIICHUBATH
COCTOsTHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsIBISTE 0COOEHHOCTH TOPOICKOM
ba0opsl U payHBI.

CpaBHuBaTh ypOOIKOCUCTEMBI U
IPUPOJAHBIE FKOCUCTEMBI
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MOMYJISIUNA U SKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX
BO3JICCTBHM.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl
PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OP2aHUIMEHHOM, NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSIX, OCHOBbI
9KON0SUYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMEUSL.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPONIOTEHHBIX
AKOCHUCTEM.

JdemoHcTpauuu

Tabnauib! u cxemsr: «IIpumepbt
ypOOsKOCHUCTEM.

IIpakTuyeckas padora

«M3yueHue u onvucanue
ypOOIKOCUCTEMBIY.

JlaGopaTopHasi paGora

«3yuenune pazHooOpaszusi MEIKUX
MOYBEHHBIX YICHUCTOHOTUX B PA3HBIX
AKOCHUCTEMAX)

HMroro gacos 1mo teme 12
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10

Tema «buocdepa — riiodajbHast IKOCUCTEMA»

10.1

buocdepa. Ctpykrypa
1 cocTaB Oruocdepbl

2

buocdepa — obmemianerapuas
000J104Ka 3eMJiH, I/I€ CYLIECTBYET UIIH
CyILLIECTBOBaJIa XKU3Hb. PazBuTne
npencTaBieHui o Ouocdepe B Tpyaax
9. 3rocca. Yuenue B.M. Bepnaackoro
o ouocdepe. Obnactu duocheps u e
cocTas. JKuBoe BenecTBo Onocdepsl 1
ero QyHKIIMH.

JemMoHcTpanun

[Hoprpetsi: B. 1. Bepnaackuii,

9. 3rocc.

Tabauub! 1 cxeMsl: «I'eochepsl
3eminy, « OyHKIIUH )KMBOTO BEILIECTBAY

PackppiBath copepkanue TEPMUHOB H
MOHATHUH: Onocdepa, JKUBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOT€HHOE BEIIECTRO.
[IpuBOoANTH GOPMYITHPOBKH OCHOBHBIX
rojoxeHut yuenus B. 1. BepHaackoro
o obuocdepe.

XapaktepusoBaTh 00JaCTH OuoCcepsl U
WX COCTaB, Ha3bIBaTh 00IACTH
pacnpocTpaHEHus )KUBOTO BEIECTBA

B 000JI09KaxX 3EMIJTH 1 BBISIBIISTH
MIPUYHUHBI €T0 PA3JIUIHOTO
pacrnpeeneHusl.

[lepeuncnarb QyHKITMU )KUBOTO
BelecTa ouocdepsl (razonas,
OKHUCJIUTEILHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTpAIMOHHAsI, ONOXUMHUYECKas).
[IpuBOAUTH IPUMEPHI TPEOOPA3YIOLIETO
BO3JICHCTBHS )KUBOTO BEIIIECTBA HA
ounochepy.

AHaTU3UpOBATh U OIICHUBATH
OMOJIOTHYECKYIO0 HH(POPMATIHIO

0 TJ100JIBHBIX IKOJIOTUUECKUX
npobiemax 6uochepsl, moryIaeMyro

13 Pa3HbIX UCTOYHUKOB.
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OuenuBats Bkiaza B. Y. Bepnaackoro,
3. 3r0cca B CO3/1aHUE YUYEHHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYILIECTBOBaHUS
ounocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
ouocdepnl. Ocodbennoctu ouochepsl
Kak ri100abHOM SKOCUCTEMBI.
JlnHaMu4yeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BelecTB U
OMoreoXUMHUUYECKHe UKIIBI (YIiiepoa,
a3oTa). PUTMHUYHOCTH SIBIICHUI

B Onocdepe.

JemMoHcTpanun

Tabauubl u cxemsl: «I'eocdepsl
3emnn», « DyHKIIMU 5KUBOTO
BEIIIECTBAY,

«KpyroBopot azora B mpupomae»,
«KpyroBopoT yriepoja B mpupoae»,
«KpyroBopoT Kuciopoaa B mpupoe»,
«KpyroBopoT BOJIBI B IPUPOICH

PackppiBaTh conepkaHie TEPMUHOB U
MOHATHUH: TJI00AIBHASI SKOCHCTEMA,
JTUHAMUYECKOE PaBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTEOXUMHUYECKUE TTHKJIBI.
XapakTepu3oBaTh 0COOEHHOCTH
ouocdepsl Kak ri1o0aibHOM
HKOCUCTEMBI.

Onpenensate PyHKIHUIO Onocheps

B 00ecreueHur OUOTEHHOTO
KPyTOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YIJIepOa, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3TNYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHUE KPYTOBOPOTA
BEIIIECTB JIJIS CYIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBICHATH POJTH OPTaHU3MOB

B OMOJIOTHYECKOM KPyTOBOPOTE
BEIIIECTB.

BhIABIATH TUHAMUYECKOE PABHOBECHE
ounochepsr.
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[IpuBOANTH TPUMEPHI PUTMUIHOCTH
SBJICHHUH B Onochepe
10.3 | 3oHampHOCTH 2 3oHanbHOCTH OMochepsl. [TonsTue PackpbIBaTh cojiep:kaHrie TEPMUHOB U
ounocdepsl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIIIH: MOHATHM: OMOMBI, TYHJpa, XBOUHbBIC
OHOMBI CYIIIH. TYH/Ipa, XBOWHBIE JIeca, CMEIIaHHBIC | JIECA, CMELIIaHHBIE JIeca,
Y cTOMYnBOCTD IUPOKOJIMCTBEHHBIE Jieca, CTEIH, IITUPOKOJMCTBEHHEIE JIeca, CTEIH,
onochepsl CaBaHHbI, ITyCTHIHU, TPOITUYECKHE JIeCa, | CABAHHBI, IIyCTHIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOpPbsi. Kimar, pacTUTENbHBIN | BBICOKOTOPBSI.
Y KUBOTHBIA MUP OMOMOB CYIIIH. Iloka3bIBaTh Ha KapTe U
CTpyKTypa U (PyHKIIHS )KUBBIX CHCTEM, | XapPaKTE€PU30BATh OCHOBHbIE OMOMBI
OIICHKA WX PECYpCHOTO MOTEHITHANa U | CYIIH.
Oonoc@epHbIX PYHKIUI. CpaBHHUBaTh 0COOEHHOCTH KJIMMATa,
JleMoHCTpauuu MIOYB, PACTUTEIHHOTO W JKUBOTHOTO
Tabnuie! U cxembl: « OCHOBHBIE OMOMBI | MHUPa Pa3HbIX OMOMOB CYIITH 3eMJIH.
cymmy, «Knmumartndeckue mosica BBISABISATH IPUYNHBI 30HATBHOCTH
3emnny, « Tynapay, « Taiiray, B Ouocepe
«CMeIIaHHbBIN JIecy,
«IIInpoKOIUCTBEHHBIN J1EC)», «CTENbY,
«CaBannay, «IlycTbiH,
«Tponmyeckui iecy.
OobopynoBanme: repbapun pacTeHUI
Pa3HBIX OMOMOB; KOJUTCKITUH YKUBOTHBIX
Hroro vyacoB no Teme 6
11 | Tema «Yesi0BeKk U OKPYKAKOIIAS CPeIa»
11.1 | BozneticTBue 2 DKOJIOTHYECKHUE KPU3NCHI M KX PackpbiBaTh cofiep>kaHre TEPMUHOB
yesioBeka Ha ouocdepy npudrHbEL. Bo3ielicTBre YemoBeka U TIOHATHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHNE BO3AYIIHON | BEIIECTBA-3arPSI3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HeHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymienne noussl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3meHeHue
KJIMMATa.

JemMoHcTpanun

TaOnuis! v cxembl: «3arpsi3HEHUE
atMochepsl», «3arpsi3HEHUE
runpochepsny, «3arpsa3HeHHE TOYBb»,
«ITapHuKOBBII AP heKT

MapHUKOBEIN 2P (HEKT, «030HOBAS
JBIpay», «KUCIOTHBIC IO,
ruapocdepa, IBTpodUKaIis BOI0EMOB,
M0YBa, YPO3Us MTOYB, TICCTHIIH/IBI,
IKOJIOTHYECKUN KPU3HC.
AHanM3upoBaTh AHTPOIIOTCHHBIC
(dbaxTopsl BO3eCTBUS Ha Orochepy
(poJib YemoBeKa B IIPUPOJIC) HA PA3HBIX
dTamax pa3BUTHUS YEIIOBEUECKOTO

oOuiecTna.

XapaxkTepusoBaTh IJ100aIbHbIE
HKOJIOTMYECKHE TIPOOIIEMBI;
OCHOBHBIE HCTOYHHKHU aTMOC(EPHBIX
3arpsiI3HEHMI; SKOJIOTHYECKHE
po0JieMbl, CBSI3aHHBIC

C YBEJIMYEHUEM TpaHCIOPTa

B KPYMHBIX FOpPOJIax; 3BTPO(UKAIIIIO
BOZI0EMOB; MOCJIEACTBUS 3arpsI3HEHUS
BOJl XUMHUYECKHMH BELIECTBAMU;
BO3JIEHICTBHE YEJIOBEKA HA TOYBEHHBIN
MTOKPOB.

ApryMeHTHpOBaTh 3HAYEHUE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOITPOCA O MOJJIEPKAHUU YCTOMUYUBOCTH
ouochepsl
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11.2

AHTpPOINOreHHOE
BO3JICHICTBHE

Ha PaCTUTEJIbHBIN U
YKABOTHBIA MUP.
Oxpana npupoipl

AHTPOIIOTE€HHOE BO3/ICUCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTENBHOTO U KUBOTHOTO
Mupa. OCHOBHBIE IPUHITUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsiEMBbIE TPUPOIHBIE TEPPUTOPUU
(OOIIT). borannueckue caapl U
300JI0TUYECKHUE TTapKH.
JemMoHcTpanun

Tabauiet u cxeMbl: «Ocobo

OXpaHsEMBbIE IPUPOJIHBIE TEPPUTOPHUI.

OobopynoBanme: hororpaduu
OXpaHSAEMbIX PACTEHUH U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbIBaTh cojiep>KaHUE TEPMUHOB U
MOHATUI: COKpAIlCHUE
Onopa3zHO0Opasus, OXpaHa MPUPOJIbI,
0c000 OXpaHseMble IPUPOIHBIE
tepputopuu (OOIIT), boTannyeckuit
call, 300JIOTUYECKUH MapK.
XapakTepu30BaTh IUIAHETAPHYO POJIb
pacTeHU U )KUBOTHBIX.

[IpuBOANTH PUMEPHI MPSIMOTO U
KOCBEHHOI'0 BO3/IEIICTBUS YEJIOBEKA
HA PACTUTEIIbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30BaTh NPUHIIUIIBI
«BcemMupHOM CTpaTeErnu OXpaHbl
IIPUPOJIBDY.

[lepeuncasiTb 0COOEHHOCTH Pa3IUUHbBIX
OOIIT.

[IpuBoauts mpumepst OOIIT,
pPacnoJIOKEHHBIX B CBOEI MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHs1 OMOJIOTUYECKOTO
pazHooOpasus 3eMIu.

[IpuBOAUTH MPUMEPHI PEIKUX U
MaJIOYMCIEHHBIX BUJOB PACTEHUM 1
KUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHbBIX B KpacHble KHATH
pernonoB u Kpacnyo kaury PO
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11.3

PanmonansHoe
IIPUPOIOIIOIB30BAHNE
U yCTOMYUBOE
pasBuTHE

OCHOBHBIE TIPUHITATIBI YCTOHIHBOTO
pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonabHOE PHUPOIOIOTH30BaAHHE
¥ COXpaHeHUe OUOJIOTHUECKOTO
pa3Ho0Opa3us 3eMIIu.

OO61re 3aKOHOMEPHOCTH
JI00aJIbHBIX KOJIOTHYECKHUX
Kpu3nucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KPH3HCa U ero
BEPOSTHBIC ITOCIICICTBHS.

Pa3BuTHe METO0B MOHUTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTEHHBIX
IPOIIECCOB.

Cucmemmbie uccnedosanus nepexooa
K pecypcocbepezatoujeli u
KOHKYPEHMOCHOCOOHOU dHepeemuxKe.
Buonozuuecroe paznoobpasue u
buopecypcuvl. Hayuonanvhule
uHgopmayuonuHvle cucmembsl,
obecneuusarowue 00CmMyn

K UHGhopmayuu no cocmosHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHogvl 3KOpeabunumayuy IKocucmem
u cnocob6o6 60pvovL

¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemHwvIx
9KOCUCMEM.

PackpeiBaTh coepkaHne TEPMUHOB U
ITOHATHN: PALIMOHAIBHOE
IIPUPOIOIOIL30BAHNE, YCTOUUNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUHN CIIEN.
XapakTepu30BaTh OCHOBHBIE ITPUHLIUAIIBI
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOLBI.

OnuceIBaTh HEUCYEPIIAEMBIE U
ycuepraeMble IPUPOIHBIE PECYPCHI,
MTOAYEPKUBAsT OTHOCUTEIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
pECYpCOB; XapaKTepU30BaTh IPOLECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
NPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbiBaTh npo0seMbl palliOHATBHOTO
IIPUPOIOIIOIB30BAHUS U HAXOAUTH Iy TH
UX PELICHUS
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JemMoHcTpanun
Ta0uune! 1 cxeMbl: «Moaenu
YIIPaBJISIEMOTO MUPA»

HToro yacoB 1o Teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJBI JJIS1 VAEHUKA

* buonorwus, 10 xnace/ benses [1.K., JIpmvmmur I'.M., Ky3uenosa JI.H. u apyrue; mon
penakuueit bensiera J1.K., Ipimmmna .M., AkunonepHoe o6iiectBo «M31aTenscTBo

«ITpocsenienue»
* buonorus, 11 xknacc/ benses JI.K., bopoaun [1.M., demmiun I'.M. u npyrue; noa
penakmueit bemsiea J[.K., demmimuna .M., AkunonepHoe o61iectBo «M3maTenbcTBo

((HpOCBGHIGHHG»

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA
Mertoanueckoe nocobue

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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