MUHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU
JIOHELIKOM HAPOIHOM PECITYBJIMKU
I'OCYJAPCTBEHHOE BIOJKETHOE OBILIEOBPA3OBATEJILHOE YUPEX/IEHUE
«CPEJIHSS LLIKOJIA «<HEBCKA $I» TOPOJICKOI'O OKPYT'A MAPUYIIOJIb»
JIOHELTKOM HAPOJIHOM PECITYBJIMKH

PACCMOTPEHO COI'TACOBAHO YTBEPXKJAIO
Ha 3aceganuu [IIMO 3amectutens qupekropa no YBP - upexkrop I'bOY «CII «HEBCKAS»
€CTECTBEHHO-HAYYHOTO 1 VYroukun [I.M. I.O. MAPUVIIOJIb» bonnapesa B.B.
MaTeMaTHYECKOTO UK oT «28» aBrycra 2024 1. npuka3s ot «30» aBrycra 2024 r. Ne 146
MIPOTOKOJI
OT «22» aBrycra 2024 1. Ne 1 HOKYMEHT MOAMVCAH
ONEKTPOHHOW NOAMUCHIO
PABOYAS ITPOT'PAMMA

CpeaHero olmiero oopa3oBaHuUs
1o yueOHOMY TpeamMeTry «buosorus»
(yrayOneHHBIH YPOBEHB)
st oOy4varoruxcst 10-11 kmaccos

r.0. Mapuynouns 2024



HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma no ydeOHOMY mnpenmery «buoNOrus» Ha ypOBHE CpEIHEro OOLIEro
o0pa30oBaHus COCTaBJI€HAa HAa OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOEHUS OCHOBHOMU
o0pa3oBaTelbHOM MPOrpaMMbl CpPEIHEr0 OOLIEro 0O0pa3OBaHMs, MPEICTABICHHBIX B
OI'OC COO, u peaepasibHO paboUeit MporpaMMbl BOCITUTAHUS a TAKXKE:.

— ®enepanbHoro 3akoHa ot 29 nekabpst 2012 r. Ne 273-®3 «O6 o6pa3zoBaHuM B
Poccuiickoit @enepannmn»;

— ®@enepalIbHOTO TOCYIApCTBEHHOTO 00pa30BaTEILHOTO CTaHIApPTa CPEIHETO
obmrero odpaszoBanus (yTB. mpukazoM MunoopHayku Poccun ot 17 mas 2012 1. Ne 413)
(manee — ®I'OC COO);

— npuka3a Munnpocsemenus Poccun ot 12 aBrycrta 2022 r. Ne 732 «O BHeceHuun
U3MEHEHHI B (eaepalbHblii TOCYAapCTBEHHBIH 00pa30BaTENbHBIA CTAHIAPT CPEAHETO
oOmrero o0pazoBaHus, YTBEPKIEHHBIN MpukazoM MuHUCTEpCcTBa 00pa3oBaHUS U HAYKHU
Poccuiickoit ®eaeparum ot 17 mast 2012 r. Ne 413y);

— @enepalibHON 00pa30BaTENBHONM MPOrPaMMBI CPEIHETO 00IIero 00pa30BaHUs
(yrB. mpukazom Munnpocemienus Poccum ot 18 mas 2023 1. Ne 371) (mamee — DOII
COO);

— @epnepanbHOil paboyeil mporpamMmbl cpelHero o0iiero oOpa3oBaHUsA Yy4eOHOTO
npeameta «buonorusy (6a30BbIi U yriayonéHusiil yposan) (nanee — ®PIT COO);

— npukaza Munnpocsenienusi Poccun ot 21 despans 2024 r. Ne 119 «O BHecenuun
u3MeHeHnd B mnpwiokeHus Ne 1 m Ne 2 k mpukazy MuHHCTEpCTBa MPOCBEIICHUS
Poccuiickoit ®eneparun ot 21 centsops 2022 r. Ne 858 «OO0 yrBepkaeHUU
benepanbHOTrO MepedyHs y4eOHUKOB, JOMYIICHHBIX K HCIOJNB30BAHUIO TIPH peallh3aliuu
UMEIOIUX TOCYAapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTEIbHBIX MPOTpaMM HAYaIbHOTO
o0Iero, OCHOBHOTO 00IIero, cpeaHero oOmero o0pa3oBaHHsS —OPTaHU3AIUSMU,
OCYIIECTBIISIIONTUMU  00pa30BaTENbHYIO JEATEIbHOCTh M YCTAHOBJICHHUS MPENEITbHOTO
CpOKa HMCTIOIh30BAHUS UCKITIOYCHHBIX YUCOHUKOBY;

- YuebHoro miaHa cpeaHero ooOmero oo6pazoanus ['OCYIAPCTBEHHOI'O
BIO/DKETHOI'O OBIIEOBPA3OBATEJIBHOI'O  YUYPEXJIEHUA  «CPEJHAA
IIIKOJIA «HEBCKAS» T'OPOJICKOI'O OKPYI'A MAPHVYIIOJIby JOHELIKOM
HAPOJIHOM PECITYBJIMKHU Ha 2024- 2025 y4eGHblit To1 (B COOTBETCTBUM C MPHUKA30M
MunnctepcrBa npocBermeHuss P® ot 18.05.2023 «O6 yrtBepkaeHun ¢eaepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTAHIAPTA CPEHETO 00IIero 00pa30BaHUS);

- VYcrapa IroCYyJAPCTBEHHOI'O BIO/’KETHOI'O
OBIIEOBPA3OBATEJIbBHOT'O YUYPEXJIEHUA «CPENHAA HKOJA «HEBCKAS»
I'OPOACKOI'O OKPYTA MAPUVIIOJIb» JIOHEITKOM HAPOJTHOU
PECITYBJIMKU (noBas penakuus), yTB. [Iprkazom MuHuctepcTBa 00pa3oBaHusl U HAYKH
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Houneuxoit Hapoanoit Pecniyosuku ot 21 uronst 2024 r. Ne 432.

VY4eOnbiii npeamer «buonorus» yrinyonéuHoro ypoBHsa uzyuyenus (10—11 xnaccsr)
ABJIAETCS OJHMM W3 KOMIIOHEHTOB IMpeAMeTHol obnactu «EcTecTBeHHO-HAYUYHBIE
npeametb». CornacHo nojoxeHusm GI'OC COO npodunbHble yueOHbIE TPEIMETHI,
M3ydaeMble Ha YIIIyOJIEHHOM YPOBHE, SABIISIIOTCS criocoOoM auddepeHnuanu o0yueHus
Ha YpOBHE CpeIHEro o0mero oopa3oBaHusl U MPU3BAaHbI 00ECIIEYUTh MPEEMCTBEHHOCTh
MEXIY OCHOBHBIM OOUIMM, CPEJHUM OOIINM, CPEAHUM MPOPECCUOHATBHBIM U BBICIITUM
oOpa3zoBaHueM. B To ke BpeMs KaXKIblil U3 3TUX Y4YEOHBIX MPEIMETOB JOKEH OBITh
OPUEHTUPOBAH HA MPUOPUTETHOE pelIeHHWE O00pa30BaTEeNIbHBIX, BOCHUTATEIbHBIX
M pa3BUBAIOLIMX 3aJlay, CBA3aHHBIX C MpoQopUeHTalUeld OoO0ydallmuxcs WU
CTUMYJMPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIACTM HAyYHOTO 3HAaHHUS, CBSI3aHHOTO
¢ Ouosoruei, MeAUIIMHON, SKOJIOTHUEH, TICUXOJIOTHEH, CIOPTOM UM BOEHHBIM JIEJIOM.

[Iporpamma mo Ouosioruu Ja€T MNpeACTaBiICHUE O LENM U 3ajadyax H3y4deHUs
yuebHoro npeamera «buonorus» Ha yriayOJi€HHOM ypOBHE, ompenesseT o0a3aTeIbHOe
(VHBapHaHTHOE) MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTypUpOBaHUE IO pasienam U
TEMaM, pacIpeieeHUue IO KiIaccaM, PEKOMEHAYET MOCJIEI0BATEIIbHOCTh W3YyUYECHUS
yu4eOHOro Marepuana C Y4€TOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKMYYeOHOTO  Mpollecca, BO3PACTHBIX  OCOOCHHOCTEW  oOywarouiuxcs. B
nporpaMMme MO OHOJOTUM peaju30BaH MPUHIUI MPEEMCTBEHHOCTH C H3yYeHUEM
OMOJOTMM Ha YpPOBHE OCHOBHOTO o0miero oOpa3oBanus, Ojarojgaps dYemy
NPOCMATPUBAETCS HAMPABIEHHOCTh Ha TIOCIEAYIOIIEEe pa3BUTHE OMOJIOTMYECKUX
3HaHWM, OPUEHTUPOBAHHBIX HA (DOPMHUPOBAHHUE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIIICHUS, TIPEJICTABICHUI O 3J0pOBOM 00pa3e )KM3HU, HA BOCTIUTAHUE
OepeXHOr0 OTHOIICHHS K OKPYKaIoIIeH MpupoIHOi cpene. B mporpamme mo 6monoruu
TaKk)Ke TMOKa3aHbl BO3MOXHOCTH yueOHOTO mpeameTra «buonorus» B peanu3anuu
tpeboBanuit PI'OC COO K T[IaHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM H
NPEeIMETHBIM pe3yibTaTaM OOy4eHHs U B (OPMHPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENbHON  JESATENbHOCTH  OOYYAlOIIMXCA IO  OCBOCHHUIO  COJAEp KAHMS
OMOJIOrMYecKOoro 0Opa3oBaHUs Ha YPOBHE CPEAHETO 0011Iero 00pa3oBaHMUsL.

OdenepanpHas paboyas mporpamma 1o ydeOHOMYy mpenmery «buomorus»
(yrmyOonéunpiii ypoBeHb) (mpenmeTHas o6nacth «EcTeCTBEHHO-Hay4YHBIC TPEIMETHD)
(mamee COOTBETCTBEHHO — TMporpamMma 10 OWONOTHH, OWONOTHS) BKIIOYAET
MOSICHUTENIBHYIO 3aIMUCKY, COJIep)KaHue O0yUYeHUs, TUTAHUPYEMBIC PE3YIbTaThl OCBOCHUS
MPOTrPaMMBbI 110 OHOJIOTHH.

[losicHuTenbHast 3amucKa OTpa)kaeT OOIIME UEIW W 3a/laud HU3y4YeHUs] OMOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTMYECKUX MPEANOChUIOK K €€ M3YyYEeHHI0 OO0y4YaroluMucs,
MECTO B CTPYKType Y4YeOHOTO IMJIaHa, a TaKXe MOJXOJbl K OTOOpY cojepKaHus,
K OIpPEICICHUI0 IUIAHUPYEMBIX pPE3yJIbTaTOB M K CTPYKTYpE TEMaTUUYECKOIO
[JIAHUPOBAHMUSL.

Conepxanue OOy4eHHMSI PACKPBIBAET  COJEpKATENbHbIE JIMHUHM, KOTOpPbIE



npeajaratoTcst JUisl 00s3aTeIbHOTO M3Y4YEHHUs B KaXJOM KJIacC€ Ha YpOBHE CPEIHEro
o01iero oOpa3oBaHus.

[InanupyemMble pe3yiabTaThl OCBOCHHUS TPOTPaMMbI 110 OHOJIOTHHM BKJIIOYAIOT
JUYHOCTHBIC, METANpEeIMETHBIE PEe3yNbTaThl 3a BECh NEPHOJ OOY4YCHHUS HA YpPOBHE
cpeaHero oOiiero oOpa3oBaHUs, a TaKXKe MPEAMETHBIC JTOCTHXKEHUSI 00ydaromerocs 3a
Kbl T0J1 O0y4eHHUS.

[IporpamMmma mo Owonorum HampaBieHa Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYArOIIMXCS W OPTraHHU3aIUI0 M3YYCHHsI OWOJIOTMH Ha JeATEIhbHOCTHOU
OCHOBe. B mporpamme 1mo OMOJIOTHM YYHTBIBAIOTCS BO3MOYKHOCTH y4E€OHOTO IMpeaMeTa B
peanmuzanuu TpedoBanuii ®I'OC OO0 k mIaHUPyEMbIM JTUYHOCTHBIM M METANPEIMETHBIM
pe3ynbTaTaM OOyYeHHs, a TaKkKe peau3allis MEKIPEIMETHBIX CBS3€H eCTECTBEHHO-
HaY4YHBIX YY€OHBIX TPEMETOB HAa YPOBHE OCHOBHOT'O 00OIIETO 00Pa30BaHUS.

B nporpamme mo OnMooruu ONpenensoTCs OCHOBHBIC IIeNTM U3yYeHUs] OMOJIOTUN Ha
YPOBHE OCHOBHOTO 00mero o0pa3oBaHUs, IUTAHUPYEMBIE pE3YJIbTaThl OCBOCHUS
POrpaMMBbI 10 OWOJIOTHH: JIMYHOCTHBIC, METamlpeaMeTHbIC, peaMeTHbIe. [IpenMeTHbIe
IUTAHUPYEMBIC PE3YIbTaThl JaHBI JJIS KaXKIO0TO roja H3ydeHus: OUOJIOTHH.

VYyeOnbiii npenmer «buonorusi» Ha ypoBHE cpenHero o6miero oOpa3oBaHUA
3aBepIIaeT OMOJIOTHYECKOe 0O0pa3oBaHUE B IIKOJIC U OPUCHTUPOBAH HAa PACIIUPEHUE U
yrIyOJieHue 3HaHWi OOyYaroIuXCsl O JKMBOM MPHPOJE, OCHOBaX MOJIEKYJISPHOU WU

KJIETOYHON OHOJOTHUH, SMOPHOJIOTUM U OWOJIOTHMH pPa3BUTHUS, TE€HETHUKU, CENEKIIHH,
OMOTEXHOJIOTHUH, IBOJIOIMOHHOTO YUSHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorusi» Ha  yrayOJeHHOM  ypOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYyYalomUXCsl K IMOCIEAYIONIEMY TMOJYYEHHIO
OMOJIOrMYecKOro 00pa3oBaHUs B By3aX M OpPraHU3AIMAX CpeaHEero npodecCHOHaIbHOTO
oOpazoBanusa. OCHOBY €ro CoJep>KaHHsl COCTaBJISET CUCTEMa OMOJOTUYECKUX 3HAHUH,
MOJIYYCHHBIX TPU HU3YYCHUU OOYYAIOUIMMHCS COOTBETCTBYIOIIUX CHUCTEMAaTHYECKHUX
paszesioB OMOJIOTMH Ha YPOBHE OCHOBHOTO o01ero oopasosanus, B 10—11 kmaccax atu
3HAHMS TOJY4YaloT pa3BUTHE. Tak, pacuupeHbl U yriayOJaeHbl OMOJIOTHYECKUE 3HAHUS
O paCTeHHUSAX, JKHUBOTHBIX, TIpubax, OaKTEepUAX, OpraHu3Me 4YEJIOBEKa, OOIIUX
3aKOHOMEPHOCTSIX JKM3HU, JOIMOJHHUTEIHLHO BKJIIOYCHBI OMOJOTUYECKUE CBEICHUS
MIPUKJIAJHOTO U MMOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO UCIIOIB30BATh KAK OPUCHTUPHI
JUTSI TIOCTIeMyIoIero BeiOopa mpodeccun. Bo3amoxkHa Takke HHTErpanusi OMOJIOTHIECKUX
3HAHHUH C COOTBETCTBYIOIIMMH 3HAHUSAMHU, MTOJTYYEHHBIMHU 00YJaIONUMUCS TIPU U3YICHUH
¢usuku, xumMun, reorpadui U MaTEeMaTHKH.

CtpykTypa mporpamMmbl 1O OHOJOTHH OTPaXaeT CHUCTEMHO-YPOBHEBBIH W
HBOJIFOITMOHHBINA TTOAXOMBI K M3ydeHUto Omonornn. COriacHO UM, U3YYarOTCSl CBOMCTBA
M 3aKOHOMEPHOCTHU, XapaKTEePHBIC JIJIS JKUBBIX CHCTEM PA3HOTO YPOBHS OpPraHU3allWH,
HBOJTIOIIMN OPTaHUIECKOTO MUpa Ha 3eMJie, COXpaHECHHUS OMOJIOTHIECKOTO Pa3HOo00pa3us
TJTAHETHI.

Tak, B 10 kxjacce u3y4aroTcsi OCHOBBI MOJEKYJSPHONH M KIETOYHOM OUOJIOTHH,
OMOPHOTIOTUU W OWONOTHH Pa3BUTHSA, TCHETUKH W CEJCKIHUU, OWOTEXHOJOTHH U



CUHTETHYECKOM OHMOJIOTMH, aKTyaJu3UpPYIOTCS 3HAHMS OO0ydaroluxcs Mo OOTaHUKe,
300JI0TMH, aHATOMUH, (pu3nosoruu yeiaoseka. B 11 knacce m3ydaroTcsi HBOJIIOIIMOHHOE
y4€HHUE, OCHOBBI IKOJIOTUU U y4eHHE 0 Ouocdepe.

VYyeOnbiii npeamer «buonorus» npu3BaHa 00ECNEYUTh OCBOCHUE 00YUYarOIUMHUCS
OMOJIOTUYECKUX TEOPHUM M 3aKOHOB, WJEH, NPUHIIMIIOB U MPaBUJ, JEXKAIIUX B OCHOBE

COBPEMEHHOM  €CTECTBEHHO-HAy4YHOM KapTUHBI MHUpa, 3HAaHUM O CTPOCHMUH,
MHOroo0Opa3ui U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, TMOMmyJsiuu, OHOLIeHO3a,
AKOCHUCTEMBI, O BBIJIAIOIINXCS HAaY4YHBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUSIX
B OWOJIOTMH, TPHUKIAIHBIX AacleKTax OWOJOTMYeCKUX 3HaHuW. [l pas3BuTus u
MOJ/IepKaHUsl HHTepeca 00yJaromuXxcs K OMOJIOrMU Hapsy CO 3HAYUTEIbHBIM 00BEMOM
TEOPETHUYECKOTO MaTepHuaia B COJIEPKAHUU MPOrpaMMBbI 1O OUOJIOTUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOpPUEHM CTAHOBJICHUSI U PA3BUTHS TOW WJIM MUHOW 00JacCTU OWOJIOTHH,
BKJIAJIOM OTEUECTBEHHBIX U 3apyOCKHBIX YU€HBIX B pEHIEHHE BaKHEUIIUX
OMOJIOTMYECKUX U DKOJOTHUUECKUX MPOOIeM.

Lens uzyuenus yudeOHoro mnpeamera «buonorus» Ha yriayOn€HHOM ypoBHE —
OBJIQJICHUE OOYYaAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIIBHOW OpraHu3aIuu
KUBBIX CHCTEM Pa3HOTO paHTra U NMPUOOpETeHHE YMEHUU HUCIIOIb30BaTh 3TH 3HAHUS
B (QOopMUpOBaHMM HWHTEpeca K OINpeAeN€HHOM ob0nactu npodecCHuOHANTbHON
NEeSTENbHOCTH, CBS3aHHOW C OWOJIOTHMEH, WM K BBIOOPY Yy4ueOHOro 3aBeleHUs
JUTSL IPOAOIHKEHHST OMOJIOTHYECKOTO 00pa30BaHuUA.

JlocTrkenue 1enu u3ydeHus ydyeOHoro npeamera «buosiorus» Ha yriyOonEHHOM
ypOBHE 00€cTeunBaeTCs pelIeHUEM CIEYIONINX 3a/1au:

OCBOCHHE OOYYAIONIUMHUCA CHUCTEMBbl OHOJIOTMYECKHX 3HAHHWI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUAX, KOHLEMIHUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBWJIaX, COCTaBISIOIMIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUDA;
O CTPOCHUH, MHOTO0Opa3Wd U OCOOCHHOCTSAX OWOJOTrHYeCKHX cucTteM (KIeTKa,
OpraHu3M, TOMYJALMS, BUJ, OMOTEOIIeHO3, Orocdepa); O BBIJAIOIIMXCSI OTKPBITHAX U
COBPEMEHHBIX HCCIICIOBAaHUSX B OMOJIOTHY;

O3HAKOMJICHHE OOYyYalIMXCs C¢ METOJaMH TO3HAaHMS KUBOM MPUPOJBL:
MCCJIEeI0BATEILCKUMH METOJaMH OMOJIOTUYECKUX HAyK (MOJEKYJSIPHOW M KIETOYHOMN
Oronorun, YMOPUOIOTUU U OMOJIOTUY Pa3BUTHSI, TEHETUKH M CEJICKIINH, OMOTEXHOIOTUH
Y CHHTETHYECKOW OMOJIOTHH, MTaIEOHTOJIOTUH, SKOJIOTHH); METOJIAMHU CAMOCTOSITEIIBHOTO
MPOBEICHNUS OMOJOTHYECKUX MCCIICIOBAHUN B JIAOOPATOPHUH U B TIpUpoie (HaOIIoAeHHE,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE);

OBJIaJICHUE oOy4arouUMHUCs  YMEHHSIMHU: CaMOCTOSITEJIbHO ~ HAaXOJUTh,
aHANMM3UPOBATh W HCIOIB30BAaTh OHMONOTHYECKYI0 HMH(POPMAIINIO; TMOJIH30BATHCS
OMONOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOW, YCTaHABIMBATH CBSI3b MEXKIY
pa3BuUTHEM OHOJIOTHHU U COIMATBHO-3KOHOMUYECKUMU U 3KOJIOTHYECKUMH MPoOIeMaMu
YeJIOBEUECTBA; OILICHUBATh TMOCJEACTBUS CBOEM JIESATEIBHOCTH IO OTHOIICHUIO
K OKpY2Karolllel MpUpoaHON cpefie, COOCTBEHHOMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIHNX
moJie; OO0OCHOBBIBATH U COOMIOAATH Mepbl MNPOMUIAKTUKH  HUHQPEKIIMOHHBIX



3a00J€BaHMI, TMpaBWia TMOBEACHUS B TpUpoJe U obecreueHuss 0e30MacHOCTH
COOCTBEHHOW KHU3HENEATEILHOCTH B YPE3BBIUAWHBIX CHTYAIlUSAX MPHPOJTHOTO W
TEXHOTEHHOTO XapakTepa; XapaKTepu30BaTh COBPEMCHHBIC HAYYHBIC OTKPBITHS
B 001aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIONIUXCS HMHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
B TIPOIIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBHITUSAMH M  COBPEMCHHBIMHU

UCCJICIOBAHUSIMH B OWOJIOTHH, peIiaeMbIMH €0 TMPOOJIeMaMH, METOIOJIOTHEH
OMOJIOTUYECKOTO HWCCIICIOBAHUS, TPOBEACHUS SKCIEPUMEHTAIBHBIX HCCICIOBAHHM,
pelieHusT OWOJIOTMYECKUX 3a/ad, MOJCIMPOBAHUS OWOJIOTHYECKUX OOBEKTOB U
IPOIIECCOB;

BOCIIUTaHUE y 00YyYarONIUXCs IICHHOCTHOT'O OTHOIIICHUS K YKHUBOM MPUPOJIE B IIETIOM
U K OTHCIbHBIM €€ O00BbeKTaM | SBICHUSAM; (OPMHPOBAHUE DSKOJOTHYECKOM,
TCHETHYECKOW T'PAMOTHOCTH, OOIIEH KyIbTYphl MOBEICHUS B TPHUPOJEC; HWHTETPAIIUU
€CTCCTBCHHO-HAYYHBIX 3HAHHIA;

IpHOOpPETCHUE 00 yJarOIIMMHCS KOMITETEHTHOCTH B parMoHaIIbHOM
IIPHUPOJIOIIOIB30BAHUN (COOJIFOICHUE TMPaBUJI TOBEJICHUS B TPHPOJE, OXPaHbl BUIOB,
AKOCHUCTEM, OUOC(hephl), COXpaHEHUH COOCTBEHHOTO 3I0POBbS U 3/I0POBbsI OKPY>KAIOIINX
monen (cobmoneHuss Mep NpodUIakTUKH 3a00JieBaHUM, oOecrieueHne Oe30MacHOCTH
KUZHEJEATEIbHOCTH B YPE3BbIYAMHBIX CUTyallMsIX TPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUS OWMOJOTMYECKUX 3HAHUW U YMEHHH
B NTOBCETHEBHOM JKU3HH;

CO37laHNe YCJIOBUM JJII OCO3HAHHOTO BbIOOpa OOYYAIONIMMUCS WHIWBUIYAIbHOU
o0Opa3oBaTenbHON TPACKTOPUH, CrocoOCTByIOMIEH MOCIIEAYIOIEMY
npodeccuoHaIbHOMY CaMOOMPENETICHUI0, B COOTBETCTBUU C WHIUBUIYaJIbHBIMU
MHTEpEeCaMH U MOTPEOHOCTSIMU PETUOHA.

OO611ee YrciIo YacoB, peKOMEHIOBAHHBIX JIII U3yUYCHHS OMOJIOTHH Ha Yri1yOJeHHOM
ypoBHe, — 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Hepemo), B 11 kiacce — 102 yaca
(3 yaca B HezielnIO).

OT6op opraHm3allMOHHBIX (OPM, METOJOB H CPEJICTB OOYyYCHHUS OHOJIOTHUHU
OCYHIIECTBIISIETCSI C Y4€TOM CHEUPUKH €ro COJepKaHHWs ¥ HaIpaBICHHOCTU
HAa TPOAOHKCHHE OHOJIOTMYECKOTr0 O0pa3oBaHUS B  OpPraHU3alldsiX CpPETHEro
po(ecCHOHaTBFHOTO U BHICIIETO 00OPa30BaHMUS.

OO0s3aTeIbHBIM YCIIOBUEM IPH OOyYECHHHM OWOJIOTHHM Ha YriayOJIEHHOM YpOBHE
SBIIICTCS TIPOBENCHHE JTA0OPATOPHBIX H TMpakTUdeckux pabor. Taxke ydactue
OOy4JaromMXCs B BBIIOJHCHUH TPOCKTHBIX W y4eOHO-HCCIIeOBATEIBCKUX pPadoT,
TEMaTUKa KOTOPBIX OMPEIEISIETCS YYUTEIEM Ha OCHOBE HMMEIONIUXCS MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBUH.



COJIEP’)KAHUE OBYYEHMUSI!
10 KJIACC

Tema 1. Buosnorusi kak Hayka

CoBpemeHHasi OuOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas wucTOpus pa3BUTHS
Oouosiornu. buonornyeckne Hayku U u3ydaeMble UMHU MpoOsiemMbl. DyHIaMEHTaIbHEIE,
MIPUKJIAJIHBIE U TIOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (GOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptunbl Mupa. llpodeccuun, cBs3aHHble C Ouosioruedd. 3HaueHHE OUOIOTUU
B TPAKTUYECKON JICSITEIHHOCTH 4EJIOBEKa: MEIMIIMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXpaHe MPUPOJIBIL.

JleMoHcTpanmu

[Toptpersl: Apucrtorens, Teodpact, K. Jlunuei, XK.b. Jlamapx, Y. Jlapsus,
Y. Tapsen, I'. Mennens, B.W. Bepuanckumii, WN.II. IlaBnoB, N.MA. Meunukos,
H.U. BaBunos, H.B. Tumodees-Pecosckuii, /Ix. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmumer uw cxembl: «CBsizp OWONIOTMM ¢ JpyruMu Haykammuy, «Cucrema

OHMOJIOTMYECKUX HaYK».

Tema 2. ’KuBble cucTeMbl M X U3yYeHHE

JXKuBble cucteMbl Kak MpeaMeT u3ydeHus Omoniornu. CBONCTBA >KHUBBIX CHUCTEM:
€IUHCTBO XUMHUYECKOI'O0 COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CIOXHOCTh W
YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alus, CaMOBOCIIPOU3BEICHNUE,
pa3apaxuMoCThb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPOBHM OpraHu3alMy >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KJIETOYHBIN, TKAHEBBIM,
OpraHW3MEHHBIN, MOIMYJISIMOHHO-BHIOBOM, ASKOCHUCTEMHBIM (OMOreoIreHOTHYECKU),
ouochepnsrit. [Iporeccol, MPOUCXOAANINE B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU
#*uBOro. JKu3Hb kak (opma CylecTBOBaHUA MaTepuu. Hayku, M3ydaromue >KUBBIC
CHCTEMBI Ha Pa3HbIX YPOBHIX OpraHU3alUu.

N3yuyenue >xuBbIX cucteM. Metonbl Ouonormdeckoil Hayku. Habmronenue,
W3MEpPEHUE, SKCIIEPUMEHT, CHCTeMaru3aunus, MeraaHanu3. [loHsTtue o 3aBUCMMOU H
HE3aBUCUMOW mnepeMeHHOM. lInanupoBanue skcnepumenta. [loctanoBka u mpoBepka
runote3. Hyneas rumote3a. IlonsTtue BBIOOpKM W €€ JOCTOBEpHOCTH. Paszdpoc
B Owmomornmuecknx pAaHHBIX. OTIEHKa JOCTOBEPHOCTH TIOJTYYEHHBIX PE3YJIbTATOB.
[IprunHbI HCKAXKEHUS PE3YIABTATOB dKCNIepUMeEHTa. [[OHITHE CTaTUCTHYECKOTO TECTA.

JleMoHcTpanyun

Tabmuipl U cxembl: «OCHOBHBIE TPU3HAKU KU3HUY, «BHOIOTHYECKHUE CUCTEMbIY,
«CBolCTBa XKUBOW MaTepUmn», «YPOBHU OpPraHU3ALMU KUBOW MpUPOAbD», «CTpoeHue
KUBOTHOM KIETKW», «TKaHM IKHUBOTHBIX», «CHUCTEMBl OpPraHOB YEJIOBEUYECKOIO
opranuzmay, «buoreouenos», «buocdepar, «MeToabl U3yUEHUS KU BON TPUPOJIBD».

! Conepsxanue mporpammel, BBIIETIEHHOE KypCU60M, HE BXOTUT B IPOBEPKY TOCYIaPCTBEHHON MTOroBoi arrectammu (ITHA).



O6opynoBaHue: n1abopatopHOe 00OPYIOBAaHKE I TPOBEACHUST HAOIIOJCHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

[IpakTuueckas pabora

«/cmonp30BaHne pa3IMUHBIX METOIOB ITPU U3YUEHUH JKUBBIX CHCTEM.

Tema 3. buosorus KieTrku

Knerka — cTpykTypHO-QyHKIMOHANbHAS eAuHUIA >XKUBOro. Mcrtopusi oTKphITHA
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. Hlneitnen,
P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOYHOU TEOPHH.

MeToibl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOMHUS, XpoMarorpadus,
anekTpodope3, METOJ MEUEHBIX aToMOB, AuddepeHImaibHoe IEeHTPUPYTUpOBaHUE,
KyJIbTUBUPOBAHUE KIETOK. HM3yueHue Quxkcupo8aHuevlx Kiemox. DIEKTPOHHAs
Mukpockonusi. Kongokanvnas muxpockonus. Bumanvnoe (npusicusnennoe) uszyuenue
KJIeMOK.

JleMoHcTpanuu

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

Tabmuipt u  cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHUKPOCKOID»,
«HcTopus pa3BUTUS METOA0B MUKPOCKOTTUI.

OO6opyioBaHUE:  CBETOBOM  MHUKPOCKOI, MHUKPOINpENapaTbl  PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAIbHBIX KIIETOK.

IIpakTuyeckas pabora

«3yyeHne MeTomoB KJIETOYHOM Ouonoruu (xpomatorpadus, 3iekTpodopes,
muddepennmansaoe neHTpudyruposanue, [TLIP)».

Tema 4. XumMudeckasi OpraHu3anus KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- ¥ YJIIbTPAMUKPOJIEMEHTHI. Boja u eé
pOJIb KaK pacTBOPUTENSA, pEareHra, ydacTHE B CTPYKTYPHUPOBAHUMU  KIETKH,
TEIUIOPETYISIMU. MuHepanbHble BEIIeCTBA KIETKH, UX Ouojoruyeckas poib. Poib
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue  BellecTBA  KIETKU. buomorndeckue mnoinumepsl.  benku.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oernka, menTuHas CBsi3b. BTopuyHas, TpeTHUHAS, Ye€TBEPTUYHAS CTPYKTYPHI.
Henatypamusi. CpoiictBa OenkoB. Knaccuduxamus 6enkoB. buomornueckue QpyHKIum
6enkoB. IIpuonsi.

VYrneBoasl. MoHoOcaxapuabl, IUCAXapUJbl, OJIUTOCAXapHUAbl WU TOJUCAXAPUIBI.
OO6muii TuTad cTpoeHUs U (QU3UKO-XUMHUUYECKHE CBOMCTBA YIJICBOJOB. buomormueckue
(GYHKITUU yTIEBOJIOB.

Jlumunet. T'wapodunsHO-THApOdOOHBIE cBoMicTBa. Knaccudukamus TUMUIOB.
Tpurnuuepuasl, Gocdoaunuabl, BOCKU, CTepouabl. buonornueckue PyHKIUU JTUTTHIOB.
O6mue  cBoiicTBa  OWONOTMYECKUX  MEMOpaH —  TEKy4yecTb, CHOCOOHOCTH
K CaMO3aMbIKaHUI0, TOTYIPOHUIIAEMOCTb.

Hykneunnossie kucnorel. JIHK wu PHK. CrpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxneotunst. [puninun kommiementapaoctu. [Ipasuno Yapradda. Crpykrypa JHK —



IBOIHas cnupanb. MectoHaxoxaeHue u ouonornyeckue ¢pynxuuu JHK. Buger PHK.
Oynkiuu PHK B knetke.

Crpoenne w™omekynsl AT®. Makpospruueckue cBsizu B Mmosekyiae ATO.
buonornueckue @ynkuuu ATO®. BoccraHOBIEHHbIE NEPEHOCYUKH, HX (QYHKIUU
B KieTke. /pyeue uyxneozuompugocgpamer (HT®). CexBenupoanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykrypHass Ouosorus: OHOXMMHYECKHEe U OuoU3UUEeCKUe HCCIeOBAHUS
COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJEKyYN. Modenuposanue cmpyKmypsl u
@yHKYulli OuOMONEKyl U ux Kommiexkcos. KomnvromepHvlili Ou3zatiH U OpeanuyecKull
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX AHATI0208.

JleMoHcTpanmu

[Toptpetsr: JI. IMomunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel: «PacnpeneneHue XMMUYECKUX SJEMEHTOB B HEXUBOW MPUPOJIEY,
«Pacrnpeenenne XuMU4ECKUX AIIEMEHTOB B JKUBOU IPUPOE».

Tabmuubpt u  cxembl: «llepuoguyeckas TabaUIIa XUMUYECKUX DJIEMECHTOBY,
«CTpoeHue MOJICKyJIbl BOABI», «BemiectBa B cocraBe opraHu3moB», «CTpoeHue
MOJICKYJBl  Oenkay, «CTpPYKTypbl O€JIKOBOW MOJIEKYyJNb», «CTpOE€HHE MOJICKYI
yraeBoJoB», «CTpoeHne MoyeKysn JunuaoBy», «HyknenHoBble KUCHOTBD», «CTpoeHue
MoJIeKyJbl ATD».

Oo6opyioBaHKe: XUMHUYECKas ITOCY 1a U 000pyI0BaHUE.

JlaGopatopHas pabGota «OOHapyxkeHHE O€IKOB C TMOMOIIbI KaueCTBEHHBIX
peaKumn.

JlaGopatopHas pabGorta «MccinenoBaHue HYKICHMHOBBIX KHCIIOT, BBIIECICHHBIX
U3 KJIETOK Pa3JINYHbIX OPTraHU3MOBY.

Tema 5. CTtpoeHne n QyHKIIUN KJIETKH

Tunel  KIETOK: 3yKapuoTHYecKas M  mOpokapuotuueckas. CTpyKTypHO-
byHKIIMOHAIBHBIE 00PAa30BaHMS KICTKH.

CrpoeHne TpOKapHOTHYECKON KieTku. KierouHas creHka OakTepuil W apxeil.
Oco0eHHOCTH CTpOEHUSI TeTepOTPOGHON M aBTOTPOPHON MPOKAPUOTHUECKHUX KIIETOK.
MecTo u poJib IPOKaApHUOT B OMOIIEHO3aX.

Crpoenune u (QyHKIIMOHUPOBAHUE HYKAPUOTHYECKOW KIeTKu. [lnmazmarnueckas
MeMmOpana (miazmanemma). CTpykTypa I[U1a3MaTuyeckod wmeMOpaHbl. Tpancmopt
BEIIECTB 4Yepe3 IIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIA (muddys3us, obOieruéHHas
mubdysus), axkTUBHBIA (TMEPBUYHBIA W  BTOPUYHBIM  AKTUBHBIA  TPAHCIIOPT).
[TomympoHnumaemocts MeMOpanbl. Pabora HaTtpuii-kaqueBOro Hacoca. DHJIOIUTO3:
MUHOUUTO3, (arouurto3. Ok3ouuTo3. Kiierounas crtenka. Ctpyktypa u  (QyHKIUU
KJIETOYHOU CTEHKH pacTeHUH, TpuOOB.

[uromnasma. Ilutozons. Ilutockener. JIBwxkeHwe murtomia3mMel. OpraHouabI
KieTku. OgHomMeMOpaHHbIE OpPraHOUIBl KJIETKH: 3Hjormiazmatudeckas cetb (J1IC),
anmapaT lonbaxu, JH30COMBI, UX CcTpoeHMe U  ¢GyHKOUU. B3aumocBsa3b



OJTHOMEMOpPAHHBIX OpraHoujoB KieTku. CTpoeHHEe TpaHyJISPHOTO PETUKYIyMa.
Mexanusm wnanpasnenus 6eakoe 6 JIIIC. Cunte3 pacTBopuMbiX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. ['nmankuii (arpaHylsipHbIA) SHIOIUIA3MATHYECKUN PETUKYIYM.
CekperopHast (yHkius anmnapata [onbmxu. Moougurkayus Oenkoe 6 annapame
Tonvoorcu. Copmuposra benxos 6 annapame I onvoscu. TpaHCTIOPT BEIIECTB B KIETKE.
Bakyonu pacturensubix kietok. Knetounsiit cok. Typrop.

[losryaBTOHOMHBIE OPTraHOM/IbI KIETKU: MUTOXOHAPUHU, TIIACTUIBL. [Ipoucxoorcoenue
mumoxonoputi u naacmud. Cumoébuocenes (K.C. Mepeockosckuu, JI. Mapeynuc).
Crpoenue u GyHKIMU MUTOXOHAPUM U miactull. [lepBuuHbIe, BTOPUYHBIC U CIIOKHbBIC
miacTUAbl  (DOTOCHHTE3UPYIOUIUX  JYKApUOT.  XJIOPOIUIACTHI,  XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIINX PACTCHUU.

HememOpannbie opranouasl kietku CrpoeHune W (YHKIHMM HEMEMOpPaHHBIX
OpraHoujyioB KieTku. Pubocomsl. [Ipomescymounvie guramenmol. MukpouiaMmeHThI.
Axmunogvie mukpoguiamernmsi. MBIlIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl
Hemblueunvlx kiemox. Muxkporpyoouku. Kinerounsiii nentp. CtpoeHue u ABUKEHUE
KIYTUKOB M  pecHHUYeK. MukporpyOouku 1urToruiazmbel. LleHTpuons.  benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u mukpompyooukamu. Momopnule Oenxu.

Anpo. OO6omouka siapa, XpOMAaTHH, KapuoIliasMma, SJIPBIINIKUA, WX CTPOCHHE U
bynkiuu. SAnepHsiii 6enkoBbld MaTpuKke. [IpocTpaHCTBEHHOE paCIIONOKEHUE XPOMOCOM
B uHTepha3HoOM siape. Jyxpomamun u eemepoxpomamut. benku XxpomMaTuHa — TUCTOHBI.
Jlunamuka s0epnou 0bonouku 6 mumose. HoepHwiti mparncnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanyu

IToptpetsi: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabnue u cxembl: «CTpOEHUE DYKAPUOTUUYECKON KIETKN», «CTpOeHHE KUBOTHOM
KIeTkn», «CTpoeHuEe paCTUTENBHON KIETKNW», «CTpOEHHE MHUTOXOHIAPUN», «SAmpom,
«CTpoeHHe MPOKAPUOTHYECKOU KIETKI.

OOopyioBaHWE. CBETOBOM  MHUKPOCKOI, MHUKPOMpENapaTtbl  PacTUTEIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepruaIbHBIX KIETOK.

JlabopatopHas paboTta «/3ydeHne cTpoeHUs KIETOK Pa3IUIHBIX OPTaHU3MOBY.

[Ipaktuueckas pabora «/3yueHue CBOMCTB KIETOUHON MEMOPAHBI».

Jlabopatopnas  pabotra «lccnemoBanme — mimasMoim3a M JICTUIA3MOJIH3A
B PACTUTEIBHBIX KIIETKAX).

HDaKTI/I‘-IeCKa}I D2160Ta «I/IsyquI/Ie ABHJKCHHA  LUTOILIa3Mbl B PACTHUTCIIBHBIX
KIJIICTKax».

Tema 6. O0MeH BelllecTB ¥ MpeBpallleHHe JHEPTUH B KJIeTKe

AccuMWISIMg ¥ JUCCUMWISIUS — JBE CTOPOHBI MeTabonu3Mma. Tumbl oOMmeHa
BEILIECTB: AaBTOTPOPHBIH U TETepOTPOPHBIA. VYYacTHE KHCIOpPOJa B OOMEHHBIX
npoiieccax. JHepreTuyeckoe odecreueHre KieTku: npeBpaineHne ATD B 0OMEHHBIX
nporeccax. DOepMEHTATHBHBI XapakTep peakluil KIETOYHOTO MeTaboiu3Ma.
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depMeHThI, UX CTPOEHHE, CBOMCTBA W MexaHu3M JaeicTBud. Kodepmentsl. OTinuus
(epMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-akTuUBaTOpPHl H  OENKH-
WHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (EPMEHTATHBHBIX PEAKIIUH OT Pa3THIHBIX
(bakTOpoB.

[lepBUUHBII CHHTE3 OPTAHUYECKUX BEUIECTB B KIeTKe. DOTOCHHTE3. AHOKCUCEHHbIL
u oxcucenHwvl homocunmes y baxmeputi. Ceemocobuparowue nuemMenmol U NUSMeHmbl
peaxkyuonno2o yenmpa. Ponb XjnopomnactoB B mpoiiecce gorocuHTe3a. CBeToBas U
TeMHOBas Qazbl. Domoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IIpogyKTUBHOCTh
dorocunTe3a. BiusHue pa3znuyHBIX (AKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HAYCHUE
doTocuHTE3A.

XemocuHTe3. Pa3zHooOpaszne opraHu3MOB-XEeMOCHHTETHKOB: HUTpUDHUIIHPYIOIINE
OakTepuu, Keyne300aKTepuu, CepoOaKTEpUHu, BOJOPOJHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

Ana’poOHbie opraHuzMmbl. Buabl Opokenus. IlpogykTsl OpokeHHs U HX
UCTIOJh30BAaHUE  YEIOBEKOM. AHa’pOOHbIE  MUKPOOPTaHW3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl HEpreTudeckoro oomena. [loaroTOBHTENHHBIN
atamn. ['uKonmmn3 — 6ECKUCIOPOTHOE PACHICTNICHUE TITFOKO3bI.

buonoruyeckoe OKHUCIEHHE, WIM KIETOYHOE JbIXxaHue. Ponb MHTOXOHIpHUI
B Mpoiieccax Ouonorudyeckoro okucieHus. Llukmmdeckue peakuuu. OKHUCTUTENBHOE
dbochopunupoBanue. Ouepeus memopannoeo epaouenma npomonos. Cumnmez ATD:
paboma npomonnoti AT@-cunmaswi. [IpeumytecTBa a3poOHOT0 MyTH OOMEHA BEIIECTB
nepea aHadpoOHBIM. DP(HEKTUBHOCTH SHEPTeTUUECKOTr0 OOMEHa.

JleMoHcTpanyun

IMoprpersr:  [Jx. Ilpuctmm, K.A. Tumupszes, C. H. Bunorpaackui,
B. A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumpr u cxembl: «POTOCHHTE3», «DHEPreTHIECKU oOMen», «buocuHTe3
6enka», «CtpoeHune hepMeHTa», «XEeMOCHHTE3Y.

OO6opyI0BaHWE. CBETOBOW MHUKPOCKOI, 00OpyJAOBaHHWE Uii MPUTOTOBIICHUS
MTOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENIapaTOB.

JlaGopaTopHas pabora «M3ydeHHe KaTaJIMTHYECKOW AaKTUBHOCTH (EepMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTalas3bl)y.

JlaGoparopHas pabora «M3yueHne QpepMEHTATUBHOTO PACIICTUICHUS TEPOKCHUIA
BOJIOPOJIa B PACTUTEIIBHBIX M )KUBOTHBIX KIIETKAX).

JlaGoparopHas pabota «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3aY.

JlaGopartopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaAHUS.

Tema /. HacneacrBeHHasi uHGOpMALIUS U peain3anus eé B KIeTKe
Peakuum matpuyHoro cuHtes3a. I[IpyHOMN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cuHTe3a. Peanu3zanust HacineACTBEeHHOW MH(poOpManuu. [ 'eHeTuueckuil Ko,
ero cpoiictBa. Tpanckpunuus — marpuunbld cuate3 PHK. [IpuHuunsl tpanckpunuuu:
KOMIUJIEMEHTAPHOCTb, AHTUTIAPAIUICITIBHOCTb, ACHMMETPUYHOCT. Cospesanue
mampuunsvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
11



Tpancnsuusa u e€ stanbl. Yyactue TpaHcnopTHeix PHK B OuocunTese Oenka.
VYcnoBus Ouocuntesa Oenka. KogupoBanue aMuHOKUCIOT. Poib pubocom B OMocuHTE3e
Oenka.

Coepemennvie npeocmaeénenuss o cmpoeHuu 2enog. (OpraHmzanuss TreHoma
y TPOKapHUOT W DYKAPHOT. Perymsmus akTUBHOCTH TEHOB Yy NpokapuoT. ['mmortesa
onepoHa (d. XKako6, K. Mano). Monekyiapuvle Mexanuzmvl IKCHPECCUU 2eHO8
v aykapuom. Ponv xpomamuna 6 pezynayuu pabomwi 2enos. Perynsiuus OOMEHHBIX
MPOIIeCCOB B KileTke. KieTouHbIi romeocTas.

Bupycel — HekneTodHbie (OpPMBI KU3HM M OOJWTaTHBIC TapasuThl. CTpocHHE
NPOCTBIX W CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux supycos, PHK-codepacawux supycos, b6akmepuoghazos. Obpamuas
MPAaHCcKpunyus, pesepmasa, unmezpasa.

BupycHpie 3a0oneBanusi uenoBeka, >XKUBOTHbBIX, pacteHuit. CIINI, COVID-19,
COIIMAJIbHBIC ¥ MEIUIIMHCKUE TTPOOIICMBI.

buoungopmamura: unmeepayus u amanuz oonvuux maccusog («bigdatay)
CMPYKMYPHLIX Ouonocuyeckux oauuwix. Hanomexuonoeuu 6 oOuonocuu u meouyuHe.
IIpoepammupyemvie gyuxyuu d6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JleMoHCcTpannun

[Toptpetsr: H.K. Konsuos, /I.1. UBaHOBCKUI.

Tabmumel u cxembl; «buocunrte3 Oenka», «['eHernueckuit Koa», «BupyCh»,
«bakrepuodarm.

[Ipaktuueckas padota «Co3qaHue MOAEIIN BUPYCay.

Tema 8. JKuzHeHHBI HMKJI KJIETKH

Krnerounsrit nuki, ero nepuoas! u perymsius. Marepdasza u mutos. OcobeHHOCTH
IPOIIECCOB, TMpoTekaromux B wuHTepdase. Iloaroropka KIeTKH K JEJICHUIO.
[IpecunTeTnyeckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKUM U TMOCTCUHTETHUYECKUU
(IpEeMUTOTHYECKUM ) TTIEPUOIBI HHTEP(a3HI.

Marpuunbiii cunre3 JHK — pemmkanwmsa. Ilpunnuner perumkanum  JIHK:
KOMIUIEMEHTAPHOCTh, MTOJYKOHCEPBATUBHBIM CUHTE3, aHTUIAPAJUIEIbHOCTh. MeXaHu3m
pemukanuu  JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl U Teiaomepasa.
XpOMOCOMHBIM HA0Op KIETKHM — KapuoOTHUIl. JIUTUIOMAHBIA W TaruIOWAHBIA HaOOpPbI
xpomMocoM. ['oMosornunabie XpoMOCOMBI. [10710BBIE XPOMOCOMBI.

Jlenenue kneTku — Muto3. CTaiui MUTO3a U IPOUCXOISIIINE B HUX MPOUECChl. THIIbI
muTo3a. Kapnokunes u nurokuues. buonornueckoe 3HaueHHe MUATO3A.

Perynsinus MUTOTHYECKOTO IIUKJIA KIIEeTKU. [Iporpammupyemas KiietouHas ruoesis —
arorTo3.

Knerounoe smapo, XpoMocombl, (yHKIIMOHaIbHAs TEeHOMUKA. MexaHuzmol
npoaugepayuu, oughpepernyuposku, cmapenus u cudenu kiemok. «L{ugpposas knemka» —
buourngopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHcTpanyun

Tabmuiel u  cxembl: <«OKM3HEHHBIM 1WMKI KJIETKH», «Murosdyn, «CtpoeHue
xpomocom», «Pernmukanus JJHK».
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OO6opynioBaHue: CBETOBOM MHMKpPOCKOII, MUKpompenapathl: «MuUTO3 B KIIETKax
KOPEIIKA JIYKay.

JlaGoparopHas pabota «/3ydyeHrne XxpoMOCcOM Ha TOTOBBIX MUKpPOITpEnapaTaxy.

JlaGoparopHas pabota «HaOnroeHrne MUTO3a B KJIETKaX KOHYMKA KOPEILKa JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. CTpoeHue u pyHKIIUM OPraHU3MOB

buonoruueckoe paszHooOpasue opraHuzmoB. OFTHOKJIETOUHBIC, KOJIOHUATLHEIE,
MHOTOKJIETOUYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHSI W IKU3HEACATETbHOCTU OJHOKJICTOUYHBIX OPraHU3MOB.
bakrepuun, apxeu, ONHOKJIETOUYHBIE TpPUOBI, OJHOKJIETOUHBIE BOJOPOCIH, JIpYyrue
npoTUCThbl. KoJIOHHaNbHBIE OPTaHU3MBI.

B3anmocCBs3b yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl U CHCTEMBbI
opranoB. OpraHusM Kak eJuHoe 1esoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTEIBHBIX TKaHEH: oOpa3oBarelibHas, MOKPOBHAs,
POBOJIAIIAsl, OCHOBHas, MexaHudeckas. OcoOCHHOCTH CTpoeHMs, (QYHKIUNH W
PAaCIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHu >KMBOTHBIX M YeJioBeKa. THUIBI >XUBOTHBIX TKAaHEH: SNUTEIUANIbHASA,
COCMHUTEIbHAS, MbIlIeyHasi, HepBHasg. (OCOOEHHOCTH CTpoeHus, QYHKIUA U
pPAcIONOKEHHS TKAHEW B OPraHax JKMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbIC U T€HEpATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBbI
OPTraHOB )KUBOTHBIX U 4esioBeka. DyHKIIMU OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttena opranusmoB. Kapkac pacrenuid. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX >KMBOTHBIX. HapyxHbili U BHyTpeHHHU ckeneT. CTpOCHUE W THIIBI
COE€IMHEHUS KOCTEH.

JIB>KeHHEe OpraHu3MOB. J[BMKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOHIHOE,
KTYTUKOBOE, PECHUYHOE. [[BUKEHNE MHOTOKJIETOUYHBIX PACTEHUN: TPOIIM3MbI U HACTHUH.
JIBI>KeHHE MHOTOKJICTOYHBIX JKMBOTHBIX M YEJIOBEKA: MbIIIeuHas cucrtema. Peduiekc.
CkeneTHbIE MBIIIIBI ¥ UX paboTa.

IIutanue opranm3moB. [lornomenne BOAbI, YIIEKUCIOrO Ta3a U MHHEPAIbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XMBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPUKIETOYHOE
nuieBapenue. [lutanne mno3BOHOYHBIX JKUBOTHBIX. OTIEbI MUILIEBAPUTEIHHOTO TPAKTA.
[InmeBapurenbHble xene3sl. [lumeBapuTenbHas cCUCTEMA YEIIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pactenuii. JIpixanue >kuBOTHBIX. Juddy3us razon
yepe3 MOBEPXHOCTh KIeTKU. KokHoe nbixanue. JlpixarenbHas moBepxHocTh. JKabepHoe
U JIErOYHOE JbIXaHue. JIpixaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. DBOJIOIMOHHOE
YCIOXHEHHE CTPOCHUS JIETKUX II03BOHOYHBIX JXMBOTHBIX. JlpIxaTenpHas cucrema
yeraoBeKa. MexaHW3M BEHTWISILMM JIETKUX Yy NTUL M MJEKONUTAKUMX. Perymanusa
nbIXaHus. J{pixaTenbHble 00bEMBI.

TpaHcnopT BelIECTB y OPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI paCTeHUN. TpaHcnopT
BEIIECTB Yy XMBOTHBIX. KpoBeHOCHass cuctema m €€ opranbl. KpoBeHOCHas cucrema
IMO3BOHOYHBIX )KMBOTHBIX U 4esloBeKa. Cep/ilie, KPOBEHOCHBIE COCYIbI U KpOBb. Kpyru
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KpOBOOOpallleHHsl. DBOJIIOLMOHHBIE YCIOKHEHHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perymsnus.

Boeinenenue y opranusMoB. Breinenenue y pacreHuid. BulneneHue y >KUBOTHBIX.
Cokparutenbabie Bakyosnu. Opransl BolaenaeHus. OunbTpaius, CeKpenus u oopaTHoe
BCAChIBaHUWE KaK MEXaHU3Mbl pabOThl OpraHoB BbifeicHUsA. CBs3b TOJIOCTU TeJa
C KPOBEHOCHOM M BBIJAEIUTEIBHON cucTeMaMu. Brienenne y m03BOHOYHBIX )KMBOTHBIX
u yenoBeka. [louku. Ctpoenne u QpyHkmoHnupoBanue Heppona. OOpa3oBaHHEe MOYH Y
YEJI0BEKa.

3amura y opranu3mMoB. 3aliTa y OAHOKIETOYHbIX OpraHnu3mMoB. Cropsl OaKTepHii
U [UCTHI MPOCTEHIMX. 3alldTa Y MHOTOKJIETOYHbIX pacteHui. Kyrtukyna. Cpencrsa
MMACCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHUMUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KMBOTHBIX. [IOKpOBBI M MX MpPOU3BOJHBIC. 3alIUTa
opranuzma ot Oose3Hed. IMMyHHas cucTema 4denoBeka. KieTouHbI M ryMOpasIbHBIM
UMMYHUTET. BpoxaEHHBIA U NMpUOOPETEHHBIN crnenupuiyeckuii uMMyHUTET. Teopus
KJIIOHaJIbHO-ceiekTuBHOro ummyHuteta (II. Opnux, ®.M. bepuer, C. Tonerasa).
BocnanurtenbHble OTBETH OPraHU3MOB. Pojib BpOXKIEHHOTO MMMYHHUTETAa B Pa3BUTUU
CHUCTEMHBIX 3a00JICBaHUI.

PaznpakxuMoCTh U peryisiius y OpraHu3mMoB. Pa3apaxuMocTh Y OJHOKJIETOYHBIX
oprann3mMoB. Takcucsl. Pa3npaxuMocTh U perynsinusi y pacTeHuil. PocToBble BemiecTsa
U UX 3HAYEHUE.

HepBHas cuctema u peduiekTopHas peryisiius y ;KUBoTHbIX. HepBHast cuctema u eé
OTZEJIbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHHMS HEPBHOW CHUCTEMBI y IKUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc u pednexkropHas myra.
be3ycnoBHbIE U YCIOBHBIE PEQIICKCHI.

['ymopanpHas peryisius U 3HA0KPUHHAS CUCTEMA )KMBOTHBIX U YesoBeKa. JKee3pl
SHJIOKPUHHOW CUCTEMBbI U UX FTOPMOHBI. J[eicTBHUE TOPMOHOB. B3anMOCBA3b HEPBHOM U
SHJOKPUHHOM crucTeM. [ umorasamo-runoduszapHas cucreMa.

JleMoHcTpanyu

[Toptper: N.I1. I1aBnos.

Tabmuuet u  cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKICTOYHBIC
BoJopocany, «bakrtepun», «IIpocteiimme», «Opransl UBETKOBBIX pacTeHUI», «CUCTEMBI
OpraHoB TMO3BOHOYHBIX JXMBOTHBIX», «BHyTpeHHee CTpO€HME HACEKOMBIX», «TkaHuU
pactenuit», «KopHeBble cucrembl», «CtpoeHue crebnsn», «CTpoeHUE ITUCTOBOM
MJIACTUHKNY, « TKaHU KUBOTHBIX», «CKeneT yenoBeka», «IlumeBapurenbHas cucrema»,
«KpoBeHocHas cucteMa», «/lpixatenpHas cucrema», «HepBHas cucreman, «Koxay,
«MpblleyHas cucrema», «BblaenuTensHas cucTemMa», «OHIOKPUHHAs CHUCTEMay,
«Ctpoenre MbIIp, «MMMyHuter», «Kumednononoctueiey, «Cxema NUTaHUsA
pacteHuin», «KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOEHHUE THUAPHDY,
«CtpoeHue mmanapumn», « BHyTpeHHee cTpoeHue 10K 1eBoro uepss», «HepBHas cucrema
peiO», «HepBHas cucrema msrymku», «HepBHas cucTeMa NPECMBIKAIOIIUXCSY,
«Hepsnas cucrema nruny, «HepBHas cucrema miiekonuraromuxy», «HepBHas cucrema
yesoBekay, «Pediekcy.
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OOopynoBaHUE: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaTbl OJHOKIETOYHBIX
OpPraHu3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMY HACEKOMBIX,
UTJIOKOXKUX, YKUBBIE IK3EMIUISIPhl KOMHATHBIX PACcTeHUM, repObapuu pacTeHUil pa3HbIX
OT/EJIOB, BIIAXKHBIE TIPENAPATHl JKUBOTHBIX, CKEJIETHl MO3BOHOYHBIX, KOJJIEKIIUU
OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4YeJOBeKa, O0OpYJIOBaHUE [JIsi JEMOHCTpAIlUU
MMOYBEHHOT'O W BO3JIYIITHOTO MUTAHUS PACTEHUMN, PACIICTUICHUS Kpaxmaia U OeJIKOB MO/
nerctBrueM (pepMeHTOB, 00OpyAOBaHUE Ui JAEMOHCTPAIIMU OIBITOB MO H3MEPECHUIO
KU3HEHHOUW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX JIBUKEHUN, MOJEIU I'OJIOBHOTO
MO3Ta pa3InYHbIX KUBOTHBIX.

JlaboparopHas paborta «3ydueHue TkaHel pacTeHUI.

JlaGoparopHas paborta «M3ydueHue TkaHel KUBOTHBIX.

JlaGopartopnas pabota «/3ydeHue opraHoB IBETKOBOT'O PACTCHUS.

Tema 10. Pa3MHo:keHUe U pa3BUTHE OPraHNU3MOB

dopMbl pa3MHOKEHUSI OPraHU3MOB: Oecroioe (BKJII0Yasi BEr€TaTUBHOE) U MOJIOBOE.
Buner  Oecrnonoro  pa3MHOXKEHHUs: TOYKOBaHUE, CHOPYISus, ¢dparMeHTamus,
KJIOHMPOBaHHUE.

[TonoBoe pasmuoxkenue. IlonoBbie KIeTKU, Wik rametsl. Meio3. Ctaguu mernosa.
IToBenenne xpomocoM B Meino3e. KpoccuHrosep. buosmormdyeckuil cMmpiCi Meno3a U
MI0JIOBOTO Mpouecca. Meio3 u ero MeCTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoaspiiieBoe pa3Buthe. ['ameroreHe3 y »KMBOTHBIX. [loJIOBBIE Kene3bl.
OOpa3zoBanne u pa3BUTHE MOJIOBBIX KieTok. Crmepmarorene3 u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W 3MOpPUOHANIBHOE  pa3BUTHE  JKUBOTHBIX.  CrmocoOwb
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanibHOE pa3BUTHUE OPraHu3MoOB (OHTOTEHE3). DMOpHOJIOTHS — Hayka
O pa3BUTHUHU OpPraHU3MOB. Mopghozcenez — oO0Ha u3 2nasHvlx NPobIEM IMOPUOLOSUU.
Konyenyus mopgpocenos u moodenu mopghozeneza. Craguu >MOpHOTeHE3a >KMBOTHBIX
(ma mpumepe narymku). Jpobmenue. Tumbsl apobnenus. /emepmunuposanuwoe u
HedepMmuHuposanuoe opooaenue. bracmyna, munwvt 61acmyn. OCOOEHHOCTH TPOOICHUS
MJIEKOMUTAIOMMX. 3apOIbIIIEBBIE JIUCTKHU (TaCTpysALMA). 3aKIagKka OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JIUCTKOB. B3anMHOE BIMSHUE YacTel pa3BUBAIOIIETOCS 3apOblila
(oMOpuoHanbHass MHAYKIHS). 3aKiagka TUIaHa CTPOCHHUS XUBOTHOTO KaK pPe3ylbTar
HMEpapXUUYECKUX B3aUMOJEHUCTBUI TeHOB. BiusHue Ha SMOpHUOHAIBHOE pa3BUTHUE
pa3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpeibl.

Poct u pasButne xuBOTHBIX. [locTaMOpuoHnansHbIil nepuoa. [Ipsimoe u Henpsmoe
pasButue. PazButue ¢ metamopdo3oM y 6€CIIO3BOHOYHBIX M MIO3BOHOYHBIX YKHUBOTHBIX.
buonorndeckoe 3HayeHUE MOPSIMOTrO U HEMPSAMOrO Pa3BUTHS, UX PACIPOCTPAHEHUE
B npupoje. Tunsl pocta :KMBOTHBIX. DAKTOPHI PETYIAIINU POCTA )KUBOTHBIX U YEJIOBEKA.
Craauu nocTAOMOPUOHATBHOTO PA3BUTHS Y AKUBOTHBIX U YesioBeKa. [lepnoabl oHTOreHe3a
yesioBeka. CTapeHne U CMepTh KaKk OMOJIOTHYECKUE MTPOLIECCHI.

PasMHoxeHnue u pazputue pacrenuil. ['amerodut u cnopodut. Melio3 B :KM3HEHHOM
uukie pacteHuit. OOpazoBaHue crop B mpoiiecce meio3a. ['ameTorene3 y pacTeHUM.
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OIUI0QOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOJOTBOPEHUE
y IIBETKOBBIX pacTtenuil. O0pa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUUA OHTOTEHE3a Y PACTEHUM U KUBOTHBIX.

JleMoHcTpalumn

[Toptpersr: C.I'. Haamun, X. [lIneman.

Tabmupt u  cxembl: «BeretatuBHOe pasMHOkeHUe», «Tumel Oecrosioro
pasMHOXEHUsD», «Pa3sMHOXeHHMEe XilamMuaOMOHAanbl», «Pa3MHOXEHHUE DBIIICHBIY,
«Pa3MHOXeHue ruape», «Meio3», «Xpomocombl», «l'amerorenes», «CTpoeHue

AUIEKIIETKU U ciepmMaTo3onaa, «OCHOBHbIE CTaAUU OHTOTeHE3a», «[IpsAmMoe u Henpsamoe
pa3BuTue», «PazBuTue Maiickoro xxyka», «Pa3Butue capanun», «Pa3BuTue JArymKn»,
«/IBOMHOE OIJIOAOTBOPEHUE Yy LIBETKOBBIX PACTEHUI», «CTpOEHHE CEMSH OAHOI0IbHBIX
U ABYIOJBHBIX PACTEHUIN», «/KU3HEHHBIN IIUKII MOPCKOW KanycThbl», « KU3HEHHBIN UK
Mxay, « Ku3HEHHBIN UK NanOPOTHUKAY, « KU3HEHHBIN LIUKI COCHBI.

OO6opylioBaHHEe: CBETOBOM MHUKPOCKON, MHUKpOINpenapaTbl SHIEKIETOK U
CIIEpMAaTO30M0B, MOAENb «LIMKI pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi pabora «VI3ydueHue CTpPOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

[Ipaktuyeckas pabora «BbIsiBIeHHE MPU3HAKOB  CXOJCTBA  3apOJbIIIEH
MIO3BOHOYHBIX KUBOTHBIX).

Ha6opaT01)Ha51 Da6OTa «CTpOGHI/IG OpraHOB PA3MHOXKCHUA BBICIINX paCTCHHﬁ>>.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH U K3MEHYMBOCTH OPraHU3MOB

Hcrtopusi ctaHOBIEHUS U Pa3BUTHS TEHETUKH Kak Hayku. Paboter I'. Mennens,
I'. ne ®puza, T. Moprana. Ponbs oTedecTBEHHBIX YUEHBIX B Pa3BUTHH I'eHETUKH. PaboThI
H.K. KonsuoBa, H.M. BasumoBa, A.H. benozepckoro, I'.Jl. Kapneuenko,
10.A. ®ununuenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE IIOHATHUS U CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJUUIETIbHBIE T€HBI, AIbTEPHATUBHBIC TPU3HAKHU, IOMUHAHTHBIN U PEIIECCUBHBIN MTPU3HAK,
TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsl JMHUSA, THOPHIBI, TeHOTHUI, (eHOoTUuIl. OCHOBHBIC
METOJIbl ~ T'€HETHUKHU: rUOPHI0TIOTHUSCKUH, LUTOJOTUYECKUH, MOJIEKYJIAPHO-
FeHETUYCCKHUM.

JleMoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsnos, H.1. BaBuios,
A.H. benosepckuii, I'.Jl. Kapnieuernko, 0. A. ®ummmuenko, H.B. TumodeeB-PecoBckuid.

Tabmuibl U cxeMbl: «MeToabl TeHETUKN Y, «CXeMbl CKPEIIMBAHUS .

JlaGoparopnas pabora «/{po3oduiia kak 00BEKT TCHETUICCKUX UCCICIOBAHUIY.

Tema 12. 3aKkoHOMEPHOCTH HAC/IEICTBEHHOCTH

Momnorubpunnoe ckpemuBanue. [lepBoiil 3akoH MeHnzaenst — 3aKOH eIMHO00pa3us
rudbpuoB nepBoro nokosieHus. [IpaBuno nomunupoBanus. Bropoit 3akon Mennens —
3aKOH paculeryieHus npu3HakoB. [luTonoruyeckue OCHOBBI MOHOTHOPUIHOTO
CKpeluBaHus. [ umoresa 4yucToTh raMeT.
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AHanusupyroniee ckpemmBaHue. IIpoMeKyTOdHBIM XapakTep HaclIeAOBaHUS.
Pacuiemnienre npu3HaKoOB PYU HEMTOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHJenss — 3aKOH HEe3aBHUCUMOIO
HacJe10BaHus NMpU3HAKOB. L{uTomornueckre OCHOBbI TUTMOPHUIHOTO CKPELIUBAHUS.

CuennienHoe HacienoBanue mpu3zHakoB. Pabotel T. Moprana. CuemeHHoe
HAacCJIEJOBAaHUE TE€HOB, HApYILICHHE CLEIUICHUS MEXIy I'eHaMH. XPOMOCOMHAsl TEOPHs
HAaCJIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHHW3M OIPEIEIEHUs MoJIa. AYyTOCOMBI H
NOJIOBBIE XpOMOCOMBI. ['omMorameTHmlii M reTeporaMmeTHbld Tmon. ['eHeTmueckas
CTPYKTypa MOJOBBIX XpoMocoM. HaciienoBanue nmpu3HaKoB, CLETVIEHHBIX C ITOJIOM.

I'enoTun Kkak nenoctHas cuctemMa. [IneioTponus — MHOKECTBEHHOE JIEMCTBUE TEHA.
MHOXk€eCTBEHHBIN AJJICIIU3M. B3aumonerictaue HeaJUJICJIbHBIX F€HOB.
KomniementaprnocTs. Onuctas. [lonumepus.

I'eHeTMyeCKHil KOHTPOJb Pa3BUTHUS PACTCHUM, KUBOTHBIX M YEJIOBEKA, a TaKkKe
(U3HOTOTrHYECKUX TPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (yHKUUNA. ['eHeTHueckue
MEXaHM3Mbl CUMOHMOTEHE3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35MH — Mapa3uT» U
«XO3IMH — MHUKpoOMOM». ['eHeTHyeckue acheKThl KOHTPOJIS U H3MEHEHUS
HACJIEICTBEHHON MH(OPMAIIUU B TTOKOJICHUIX KJIETOK U OPraHU3MOB.

JleMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumer 1 cxembl: «llepBeiii 1 BTOpoW 3akoHBI Menpaens», «Tperuil 3akoH

Mengens», «AHaIU3UpPYIOIlee CKpeluBaHue», «HemosHoe TOMHHUPOBAHUE,
«CreryieHHOe HacJIeIOBaHKE IPU3HAKOB Y Apo30¢uibly, «I'eHeTuka nojuay, «Kapuorur
gyenoBekay, «Kapworun gpozodunsiy, «Kapuotum nTHIEY, «MHOXECTBEHHBIN
ajuienu3My, «B3anmoaencTBrue reHOBY.

OO6opynoBaHue: MOAEHb ISl JEMOHCTPAIIMM 3aKOHOB €JIMHOOOpa3usi THOPHIOB
MIEPBOr0 TOKOJICHUS M PACUICIUICHUSI MPU3HAKOB, MOJEIb ISl JIEMOHCTpAllUU 3aKOHa
HE3aBUCHMOTO HAacCJEJOBaHUS MPU3HAKOB, MOJICNIb ISl JEMOHCTpAIlMU CIETUICHHOTO
HacJIeJOBaHUS TPU3HAKOB, CBETOBOM MHKPOCKOII, MUKpOIIpemnapart: «Jlpo3oduia.

IIpakTryeckas pabora «M3ydeHune pe3ynbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS
y Ip030(UITBI».

IIpakTryeckas pabora «M3ydeHue pe3yJbTaToB IUTHOPHUIHOTO CKPEIIMBAHUS
y ApO30(PUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

BzaumoneiictBue reHotuna u  cpeapl npu  (popmupoBaHmHm  (peHOTHIIA.
N3meHunBoCcTh mnpu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHbIC MpPU3HAKU. Busl
M3MEHYUBOCTU: HEHACJIEJACTBEHHAs] U HACJIEJCTBEHHASI.

MoaudukanuuonHas  U3MeHYMBOCTh.  Ponbp  cpeasl B (hopMupoBaHUU
Moau(pUKaIUOHHONW M3MeHuuBocTH. Hopma peakuuu npusHaka. BapuanvioHHbId psin
n BapuanuvonHas kpuBas (B. Horanncen). CBoiicTBa MOIU(PUKAIMOHHOM
M3MEHYUBOCTH.
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I'enoTununueckass ”3AMEHYNBOCTh. CBOMCTBA TEHOTUIUYECKON N3MEHYMBOCTU. BUIbI
F€HOTUIUYECKONU U3MEHYUBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KomOunaTuBHas u3MeHUMBOCTh. Mei03 © MOJOBOM MpoIecC — OCHOBA
KOMOMHATUBHONW H3MEHYMBOCTH. PoOJIb KOMOWMHATHBHOM H3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3Ho0Opasusi B mpejiesiax OJTHOrO BU/A.

MyTanmoHHas U3MEHYMBOCTh. BUAbI MyTaluii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CnoHTaHHbIC U UHAYIIUPOBAHHBIE MyTallMU. SIIEpHBIC U UTOIIIA3MATUYECKUE MYTAlIUH.
ComaTtnueckue u nojioBbie MyTauuu. [[pyumHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl u
MX BIHMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAIlMOHHOI'O TIpolecca. 3aKOoH
TOMOJIOTHYECKHUX PSAJIOB B HacaeAcTBeHHoM n3menunBoctu (H.W. BaBuos). Buesiaepnas
W3MEHUYUBOCTbh U HACJIEJICTBEHHOCTD.

Onucenemuxa u 3NUEHOMUKA, POJIb INULEHEMUYECKUX (AKmopo8 8 HACIed08aHUU
U UBMEHYUBOCMU (YeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMO8.

JleMoHCcTpanuun

IToptpertsl: I'. ne @pus, B. Moranncen, H.1. BaBunos.

Tabmuib! u cxembl: «Buabsl 13BMEHUMBOCTHY, «MoauduKaimoHHass K3MEHUYNBOCTDY,
«KomOuHaTUBHAsE W3MEHUYMBOCTHY, «Meho3», «OmnonorBopeHue», «l eHeTuueckue
3a00J1eBaHMS YEJIOBEKay, «BUIbI MyTaIuiiy.

OO6opyioBaHUE: )KUBbIE U TepOapHbIe IK3EMIUISPbl KOMHATHBIX PACTCHHM, pUCYHKU
(dpoTorpadun) )KMBOTHBIX C Pa3TIUYHBIMU BUIaMU U3MEHUHUBOCTH.

JlaGoparopHasi pabora «McciemoBanue 3aKOHOMEPHOCTEW MOIUMUKAITMOHHON
U3MeHYUBOCTU. [locTpoeHne BapuallnOHHOTO PpsAla U BApUALMOHHON KPUBOW».

[Ipaktuyeckas pabota «MyTanuu y 1po30¢puiisl (Ha TOTOBBIX MUKpPOIIpenapaTax).

Tema 14. I'eneTuka 4es0BeKa

Kapuotun denoBeka. MexayHapoaHas @porpaMMa HUCCIEJOBaHUS T'€HOMA
geoBeka. MeToabsl M3y4deHMs] TeHETHKH YeJIOBEeKa: T'eHeaJlornyecKuil, OJM3HEIOBBIH,
HUTOTC€HETUYECKUM, TIOMYJIALMOHHO-CTATUCTUYECKUM, MOJIEKYJISAPHO-TEHETUUYECKHM.
CoBpeMeHHOE  ONpEAENICHHEe  T'EHOTHIA:  MOJHOI€HOMHOE  CEKBEHUPOBAHUE,
FEHOTUIIMpOBaHWE, B TOM uucie ¢ nomowmbto [I[[P-anamn3a. HacneactsenHsie
3a0oneBaHusi denoBeKka. ['eHHbIE W XPOMOCOMHBIE OOJIE3HM 4YeloBeKa. boie3sHu
C HACIEICTBEHHOW MpeApacHoiOKEHHOCThIO. 3HAUEHUE MEAUIMHCKOW T€HETHKU
B NPEJOTBpPAIlCHHMH W JICUEHHH T€HETUYECKUX 3a00JeBaHMil 4yenoBeka. Meauko-
T€HETUYECKOe KOHCYNIbTUpoBaHue. CTBOJOBbIE KIETKU. [loHATHE «TE€HETUYECKOTO
rpy3a». ODTHYECKUE AacCHEeKThl UCCIEJOBAaHUM B 00JaCTU PEAAKTUPOBAHMS T€HOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue dakTopsl MOBBIIEHHOU YyBCTBUTEIBHOCTH YeJI0BeKa
K (u3mdeckoMy W XUMHUYECKOMY 3arpsS3HEHHIO OKpYXKaromieh cpenbl. | eHeTmdeckas
MPEIPACTIONOKEHHOCTh YEIOBEKA K MATOJIOTHUSIM.

JleMoHcTpanyun

Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeToabl U3YYEHUSI TEHETUKU
4yesoBeKkay, «l 'eHeTnueckre 3a00JIeBaHUST YEITOBEKa.

[IpakTryeckas pabota «CocTaBiaeHUE U aHATIU3 POJOCIOBHOM.
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Tema 15. Cennexuusi opraHusMoB

JloMecTukamuss U ceneKkuus. 3apOoKICHUE CEJICKIMU W JIOMECTUKALUHU. YUYEHUE
H.U. BaBunoBa o lleHTpax mpoHCXOXKIEHUS U MHOTO00pa3us KyJIbTYPHBIX PAaCTCHHM.
Ponp cenexuum B CO31aHUM COPTOB PACTEHHM W MOpoA XUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH TOMOJIOTHYECKMX PSJOB B  HACJIEACTBEHHOW  HM3MEHYMBOCTH
H.W. BaBumnoga, ero 3HaueHue JJisi CEIEKIIMOHHON pabOThI.

Metonbl  ceneKIUMOHHOM paboTbl. MCKycCcTBEHHBIH OTOOp: MacCOBBIM U
WHJMBUAYAIbHBIA. DTanbl KOMOMHAIIMOHHOW ceNieKiuu. VcnblTaHue Mpou3BOaUTENCH
o MOTOMCTBY. OTOOp MO TEHOTHUIY C MTOMOIIBIO OLIEHKU (PEHOTHUIIA TOTOMCTBA U OTOOP
0 TEHOTUITY ¢ nomMoibio ananuza JJHK.

NckyccTBEeHHBIN MyTareHe3 Kak METOJl CEJIEKIIMOHHOM paboThl. PanuanoHHblii 1
XUMUYECKUI MyTareHe3 Kak HMCTOYHUK MyTallud y KYJbTYPHBIX (POPM OpPraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEIAaKTHUPOBaHUS W METOA0B pekomOuHaHTHBIX JIHK
JUIS1 TIOJTYYE€HUSI UCXOITHOTO MaTepuaia JJjisl CeJICKIIUH.

[Tonyuenue monuruionsioB. BHyTpuBHmoBas rubpuausamus. biauzkopoacTBeHHOE
CKpellluBaHue, Wik HHOpUAWHT. HepojcTBeHHOE CKpelIMBaHHWe, WA ayTOPHIMHT.
I'etepo3uc u ero mpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas
rubpuauzanus. [Ipeononenune Oecrionus MEXKBHUIOBBIX THOpUIOB. JlOCTHXKEHUS
CEJIEKLIMY PACTEHUI U )KUBOTHBIX. «3€1E€HAS PeBOIOYU ).

CoxpaHeHue M U3YYEHUE TE€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUNA U HUX
JTUKAX POAWYEH JJig CO3/JaHHsl HOBBIX COPTOB M THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KyJIbTYyp. HM3yuenue, coxpamenue U YNpaeieHUe 2eHeMUYecKumMu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX — JHCUBOMHLIX 8  Yeusax  YAydileHus
CYUecmeyiomux U CO30aHUsi HOBbIX NOpPOO, JUHUL U KPOCCO8, 6 MOM Yucie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHLIX UCCIe008aHUlL, Nepedosblx uoel U
NepCneKmuBHbIX MexXHON02ULL.

JleMoHcTpanyu

[Toptpetsr: H.. BaBunos, 1.B. Muuypus, I'./]. Kapneuenko, I1.I1. JlykpsiHeHko,
Bb.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnutel u cxeMbl: «LleHTpBI TPOUCXOXKICHUS U MHOTO00pPa3usi KYJIbTYPHBIX
pacTteHui», «3aKOH TOMOJIOTMYECKUX pAJOB B HACIEACTBEHHONM HW3MEHUYUBOCTH,
«Metoapl cenexknuny, «OTnanéaHas rudpuausanus», «KMyTareHesy.

JlaGoparopHas pab6ora «M3ydeHue COpPTOB KYJIBTYPHBIX PACTCHHA H TIOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGopatopHas pabota «/3ydeHne METOI0B CENEKIINHA PACTCHUI.

IIpakTrueckas padota «IIpuBHUBKa pacTeHHII.

OkcKypeusi «OCHOBHBIE METOABI W JOCTHKEHHUS CEJIEeKUUH PAaCTEeHUW U
KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIUIO, TJIEMEHHYIO (DepMy, COPTOUCIBITATEIbHbBIN
Y4aCTOK, B TEIJIMYHOE XO35UCTBO, B JJAOOPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO

LEHTpA)».
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Tema 16. BuorexHos0rus M CHHTeTHYECKAs] OUOJIOTHUA

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTUH, — KJIIETOYHBIC U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTAHU3MBbI, UX XapaKTepUcTUKa. TpaauiinoHHas OMOTEXHOIOTUS: XJIeOoneUeHueE,
MOJIy4YeHHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MHUKPOOHOIOTUUECKUNA CUHTE3.
OOBeKThl MUKPOOMOJIOTMYECKUX TeXHOJOTHUM. IIpom3BoACTBO Oenka, aMHUHOKHUCIOT U
BUTAMHUHOB.

Co3naHne TEXHOJOTHMM W MHCTPYMEHTOB LEJICHANIPABICHHOTO W3MEHEHUS W
KOHCTPYMPOBAHHSI TE€HOMOB C LEJIbIO MOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIHUECS B MIPUPOIe OMOCUHTETUYECKUE MY TH.

Knerounas wunxeHepus. Meroasl KyJabTypbl KJIETOK M TKaHEW pacTeHUU U
*uBOTHBIX. Kpnobanku. ComaTudeckas THOpUIU3aIUI U COMATHUYECKUNA SMOPUOTEHES.
Hcnonp30BaHue TramjioOWIOB B CEJIEKUWHM paCTeHUU. [lonyuenue MOHOKIOHATbHBIX
anmumen. Mcnonv3zosanue MOHOKIOHAIbHLIX U NOJUKIIOHAILHBIX AHMUmMenl 8 MeOuyuHe.
HckyccTBEHHOE  OIUIOAOTBOPEHHUE. PEKOHCTPYKIMA SHUEKIECTOK U KJIOHUPOBAHUE
KUBOTHBIX. MeToa TpaHCIUIAHTAllUM SJep KIETOK. TexHonocuu 0300pO6eHus,
KVIbMUBUPOBAHUsi U  MUKDOKIOHAILHO20 — PAZMHONCEHUSl  CEeIbCKOXO3AUCTNBEHHbIX
KYJIbmyp.

XpomMocoMHasi M T€HHass WHXeHepus. VICKyCCTBEHHBIW CHHTE3 Te€Ha U
koHcTpyupoBanue pekoMOuHaHTHRIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTH>KEHUSI U IEPCIIEKTUBBI XPOMOCOMHOM M F'€HHOW WH)KEHEPUHU. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIeMbl TEHHON WHKEHEPHH.

Menununckue  OuorexHonoruu.  [loctreHomHass — mudpoBas  MeAMIMHA.
[TIIP-mnarnocTrika. MeTaO0JIOMHBIA aHajau3, TE€HOIEHTPUYECKUM aHaIU3 MpoTeoMa
YeJOBEeKa I OLEHKU COCTOSIHUSL €r0 3/10pOBbsi. MCIoOnb30BaHUE CTBOJOBBIX KIIETOK.
Taprernas tepanust paka. 3D-OnonHxeHepus 11 pa3paboTku pyHIaMEHTAIBLHBIX OCHOB
MEIULIHUHCKAX TEXHOJOTHM, CO31aHUSl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJOTHI
TpéxMepHOoro  OwompuHTHHTa u  ckaddonauara  uisi  pemeHus — 3a1ad
MEePCOHATU3UPOBAHHON MEIUIIUHBI.

Coznanre BEeKTOPHBIX BaKIMH C IENIbI0 00ecredeHns KOMOMHUPOBAHHOMN 3aIllUTHI
oT BO30OyauUTENEH OPBU, YCTaHOBJICHUE MOJIEK YIS PHBIX MEXaHU3MOB
¢ynkimonupoBanust PHK-comepxkammx BHUPYCOB, BBI3BIBAIONIUX 0OCO00O OIACHEIE
3a00IeBaHUS YEIIOBEKA U JKUBOTHBIX.

JleMoHcTpanyun

Tabmuupbl 1 cxembl: «lcrnonb30BaHEe MHUKPOOPTAHU3MOB B MPOMBIIIJICHHOM
MpoU3BOCTBEY, «KileTouHas nHxxeHepus», «['eHHas HHKEHEPUs.

JlabGopartopnas paborta «M3yueHue 00beKTOB OMOTEXHOIOT .
[IpakTrueckas padota «IlomydeHre MOJIOYHOKUCIIBIX MPOTYKTOBY.
Okckypcusi  «buorexHomoruss  —  BaKHEWIIAas  MPOU3BOAUTEIbHAS cuiia

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».
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11 KJIACC

Tema 1. 3apoxkaenue u pa3BuTHE IBOJTIOLUNOHHBIX MPeACTABIEHUI B 0M0JIOTHH

OpomonnonHas teopus Y. Jlapeuna. [Ipeanocsiku BO3HUKHOBEHHS JapBUHUA3MA.
KwusHp v HayuyHas nearenbHOCTh Y. /[apBrHa.

JBrokymue cuibl 3BodouMd BUIOB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTD
Pa3MHOXEHUSI OPraHU3MOB, HACJIEACTBEHHAs: M3MEHYUBOCTh, 0Opb0a 3a CyIIeCTBOBAHMUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenue cunteTnyeckor Teopuu sBonmonuu (CTD). HeltpansHas Teopus
sBomOIMU. COBpeMEHHas 3BOJIIOIIMOHHAS OMOJIOTHs. 3HaYEHUE IBOJIIOIMOHHON TEOPUU
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JleMoHcTpanuun

IToptpetsl: Apucrorens, K. Jlunnen, XK.b. Jlamapk, 9.2K. Cent-Unep, K. Krosse,
Y. Mapsun, C.C. YerBepukos, N.W. HImansraysen, x. Xonaein, [1.K. benses.

Tabmumpr u cxembl: «Cuctema xuBod npupoasl (o K. Jlunuew)», «JlectHurna
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzM QopMUpOBaHUS MPUCTIOCOOTICHUMN
y pacteHuid u kuBOTHbIX (o Jlamapky)», «Kaprta-cxema Mmapuipyra IyTEIIECTBUS
Y. lapBuna», «Haxonku Y. {apBuna», «®opmbl 60pbOHI 3a cyiecTBOBaHME, «I1opo bl
ronyOei», «MHoOroobpasue KylbTypHBIX (opM KamycTel», «llopoabl mgomamHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHIOB (mo Y. JlapBuny)», «Cxema
COOTHOUIEHHUS NBHXKYIIUX CUJ 3BONIOLUN», «OCHOBHBIE IMOJOKEHUS CUHTETHYECKON
TEOPUU IBOJIFOLIHN.

Tema 2. MUKPO3BOJIIOLHS U €€ Pe3yJIbTaThl

[Tonynsuus Kak >JIeMeHTapHas €IUHUIA SBOTOLNHU. COBPEMEHHBIE METO/IbI OLIEHKU
TeHETHYECKOr0 pa3HooOpa3usi W CTPYKTyphl momyisiuuid. M3Mmenenune reHodoHIa
NOMYJIALIMM  KaK »3JIIEMEHTApHOE »HBOJIIOLMOHHOE SIBICHHE. 3aKOH T€HETUYECKOTO
paBuoBecus [[x. Xapau, B. BaiinGepra.

DOnemeHTapHble (HAKTOPHI (ABMKYIIAE CUJIBI) SBOMIONUU. MyTallMOHHBIN TPOIECC.
KomOunaTtuBHas u3MeHYUBOCTh. JIpeiip TeHoB — ciy4ailHble HEHANpaBIICHHbBIC
W3MEHEHHUS YacToT ajiened B mnomymamusx. Oddext ocHoBatens. IDghghexm
oymoLioynoeo eopaviuka. CHuUdCeHUe 2eHemuyecko20 pasHooOpazus: NPUdYUHbl U
cneocmeus. llposenenue s3gpghexma Opeligha ecenos 6 OONLWIUX U MANBIX NONVIAYUSX.
Murpanumu. M3omsinust  momysisiumif: reorpadudeckas  (IPOCTpaHCTBEHHAs),
Oounonorndeckas (penpoayKTHBHAS).

EctecTBenHbIi 0TOOP — HanpaBIsTONIHi (hakTop 3BOTIONNUHA. DOPMBI ECTECTBEHHOTO
oTOOpa: IBWXKYIIUNA, CTAOWIM3UPYIOMUN, pa3phiBatONnil (qu3pynTuBHEI). [lomoBoi
otO0p. BO3HMKHOBEHHUE U HBOJIOLNS COLIMATBLHOTO MOBEICHUS] YKUBOTHBIX.

[Tpucnoco0ieHHOCTh OpraHHU3MOB KaK  pe3yibTaT MHKPOIBOJIIOIUH.
Bo3HukHOBeHHE OpUCTOCOONEHUNM y OpraHu3MoB. ApoMopdo3bl U HAMOAJANTAIUU.
[Ipumepsl npucnocoOneHuit y opraHu3moB: Mopdosorudeckue, (U3NOJIOrHYECKUe,

6I/IOXI/IMI/I‘ICCKI/I6, IMOBCACHYCCKUC. OTHOCHUTEILHOCTD HpI/ICHOCO6J'I€HHOCTI/I OpraHnu3MoOB.
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Bun, ero xpurepum u  CTpyKTypa. BupooOpa3oBaHue Kak pe3yJbTar
MUKpO3BOJOIUU. M3omsiuus — kintoueBor pakrop BugooOpazoBanus. [yt u cnocoObl
BUJI000pa30BaHUS: aJJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUIIONAN3aMs, rudopuauzanus). JJIMTensHOCTh
HBOJIIOI[MOHHBIX MPOLECCOB.

Mexanu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOIO Pa3HOOOpa3Hsl.

Ponb sBomoIMOHHON OMOJIOTHU B pa3pabOTKE HAay4YHBIX METOJOB COXpPaHECHUS
OouopaszHooOpaszusi. MUKPOIBOJIONMA U KODBOJIOIMUS TMapa3uTOB M HX XO35EB.
Mexanu3mMbl OpMUPOBAHUS YCTOMYMBOCTH K @aHTUOMOTHUKAM M CITOCOOBI OOPHOBI C HE.

JleMoHcTpanmu

IToptpetsr: C.C. YerBepukos, 3. Maiip.

Tabmuiel U cxembl: «MyTarmoHHas U3MEHIMBOCTHY, «[lomynsaInoHHas CTPYyKTypa
BUga», «Cxema TposiBICHUsT 3aKkoHa Xapau—BaitnOepra», «/[Brkyiiue CHITBI
ABONIIOIUNY,  «ODKOJIOTHYECKass  M30JSIIUsl  TMOMyJsUMA  CeBaHCKOW  dopenuy,
«["eorpaduyeckass U30SAIUSA JIMCTBEHHHUIIBI CHOMPCKOW WM JIMCTBECHHUIIBI JaypCKOI»,
«ITonySIIIMOHHBIE BOJIHBI YWCJACHHOCTH XHUIIHHUKOB M JKepTB», «Cxema IeHCTBHS
€CTeCTBEHHOro ot0opa», «Dopmbl 00opbOBI 3a cymiecTBoBaHHE», «HHAYCTpUaNbHBIM
MenaHu3m», «KuBble uckomaembiey, «IIOKpOBUTEIbCTBEHHASI OKpacKa >KMBOTHBIXY,
«IIpenynpexpaatonias OKpacka J>KUBOTHBIX», «DU3HOJIOTHYECKUE  aJaNTalumy,
«IIpucrnoco0aeHHOCTh OPTAHU3MOB U €€ OTHOCUTEIBHOCTBY, «Kputepun Bunay», « Buabl-
nBoiHUKKM», «CTpykTypa BHaa B npupone», «CrnocoObl BHI000pa3oBaHUSY,
«['eorpadmyeckoe BugOOOpa3zoBaHME TPEX BHIOB JAHABIIEH», «IKOJIOTHUECKOE
BUI000pa3oBaHre BUIOB cHHUI, «[lomumuionabl pactenuii», «KamycTHo-penedHbIi
THOPUITY.

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, uUydela NTHI[ U
3BEpeil ¢ mpuUMepaMH Pa3TUYHBIX MPHUCIIOCOOJICHUH, dydesia NTHUIl U 3BEepei pa3HBIX
BUJIOB, TepOapru pacTeHU OJM3KUX BUIOB, 00Pa30BaBIINXCS PA3IMUHBIMH CTIOCOOAMH.

JlaGoparopHas paboTa «BeIsIBICHNE H3MEHYMBOCTH Y 0COOCH OTHOTO BUIAY.

JlaGopatopHasi paborta «IIpucmocobiieHus OpraHU3MOB U WX OTHOCUTEIbHAsS
11EeJIECO00PA3HOCTDY.

JlaGoparopHas pabora «CpaBHEHUE BIJIOB 10 MOP(HOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoJiiouus u €€ pe3yJibTaThbl

Metonbl u3ydeHus Makpo3Bostonuu. [laneoHToNOrMUecKkne MeToAbl N3y4YCHUS
sBooruu. [lepexomnpie Gopmbl U HUITOTEHETUYECKUE PSIABI OPTAHU3MOB.

buoreorpaduueckue meTonsl n3ydeHus sBomoruu. CpaBHeHue (Quiopsl U QayHbI
MaTEepUKOB M OCTPOBOB. buoreorpaduyeckue oOnactu 3emun. Buabl-sHIEeMuKn u
PETUKTBL.

OMOpHOIOTUYECKUE U CPABHUTEIBHO-MOP(POIOrMYECKUEe METOAbl H3yUYCHHUS
3BOMIOIMU. ['eHeTM4YeCKue MEXaHU3Mbl 3BOJIIOLMM OHTOT€HE3a U MOSBIICHUSA
SBOJIIOLMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE M aHAJOTMYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUUECKHE, OMOXMMUUYECKUE U MaTeMaTHYECKUE
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METOABl H3y4eHHUs HBOMOUMH. ['omosiormyHble TeHbl. COBpEMEHHBIE METOJBI
MOCTPOEHUS (PUITIOT€HETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U 3BOJIFOLIUS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBuia) SBOJOUMH. [IpuHyun cmenvl @OYHKYUI.
HeoOpaTtumocTs »sBomtouuu. ApnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIOLINH.

JleMoHcTpanuun

[Hoptpetsr: K.M. bap, A.O. Kosanesckuii, @. Mromnep, 3. [ ekkensb.

Tabmuupl 1 cxeMbl: «DUIOrEHETUYECKUH s JIoaan», «ApXEONTEPUKCY,
«3Bepo3yOrie sieprl», «Creronedans», «Punnodutsny, «CeMeHHbIE TAIOPOTHUKNY,
«buoreorpaduueckue 3086 3eMiny», «JIpeiid KOHTUHEHTOBY, «PenukTh», «HavanbHbie
CTaJuM SMOpPUOHAIBHOIO PA3BUTHUS IMO3BOHOYHBIX >KMBOTHBIX», «['OMOJIOTMYHBIE W
aHAJOTMYHbIE OpraHbl», «PyaumMeHTh», «ATaBU3MBI», «XPOMOCOMHBIE HaOOPbI
yeloBeKa W uMMaH3e», «l7aBHbIe — HampaBieHusi — dBodouum», «Oomue
3aKOHOMEPHOCTH 3BOJIFOLIAN.

OO6opynioBaHue: KOJUIGKIMH, TepOapuu, MYJSDKA HCKOMAeMbIX  OCTaTKOB
OpraHMW3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIUMEHTApPHBIX OPraHoOB H
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxo:kaenue U pa3BUTHE KU3HU HA 3eMJie

Hay4Hble runotes3sl NpOUCXOKICHUS KU3HU Ha 3emie. AOHOreHe3 U MaHCIIEPMHUS.
JloHayuHblE TIpEICTaBICHUS O 3apOKICHUM HKU3HU (KpeauumoHusMm). ['umnoresa
NOCTOSIHHOTO CaMO03apoKAeHUsl KU3HU M e€ omnpoBepkeHue omnbiTamu O. Penw,
JI. Cnannanuanwu, JI. [Tacrepa. [IpoucxoxaeHue >kM3HU U aCTPOOHOIIOTHSI.

OcHOBHBIE 3Tamnbl HEOpraHuyeckou nsBotonuu. IlmanerapHas (reosoruyeckasi)
HBOMIOIMS. XUMHUYECKasi 3BOJIONUS. AOUOTEHHBI CHHTE3 OPraHWYeCKHUX BEIECTB
n3 Heopranmueckux. Ompir C. Mumnepa u . FOpu. OGpa3oBaHue MNOIUMEPOB
u3 MoHoMepoB. KoanepBatnas runore3a A.M. Onapuna, rumnote3a nepBUYHOro OyiaboHa
JIx. XonpaeitHa, renerndeckas rumnote3a I'. Ménnepa. Pu6o3umsr (T. Yek) u rumnoresa

«vmpa PHK» V. I'unGepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Ucrtopus 3emnn u meronsl €€ mzyuyeHud. VckomaeMble OpraHU4ecKHe OCTaTKH.

['eoxpononorusi u e€ wmetonasl. OTHOCUTENbHAE W aOCONIOTHAST TEOXPOHOJOTHSL.
['eoxpoHosOrUecKas mKaia: 30Hbl, 3pbl, IEPUOJIbI, SITOXH.

Hauanpapie 3Tanel opraHndeckou 3Bosironuu. llosBiieHME M 3BOIIOIUS MEPBBIX
KJIETOK. DBOIIOIUS MeTa0oan3Ma. Bo3HUKHOBEHHE TMEepBBIX dKOocHcTeM. COBpeMEHHbIE
MUKpOOHBIC OWOIIEHKA KaK aHaJlor MEpBBIX Ha 3emie coobmecTB. CTpOMaTOIUTHI.
[IpokapuOThI U 3yKapHUOTHL.

[IpoucxoxaeHue -5yKapuoT (CUMOMOTeHe3). OBOJIOLMOHHOE MPOUCXOXKICHHE
BUpYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHu3MOB. BO3ZHMKHOBEHUE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE JTambl HJBOJIONUU BBICIIUX pacTeHud. OCHOBHBIE apoMOpP(O3bI
pacrenuii. Beixon pacrenuit Ha cymy. [losiBiieHME COPOBBIX PACTEHHUN M 3aBOCBAHUE
nmu cymi. CemeHHble pacTeHus. [[poucxoxaeHne NBETKOBBIX PACTCHUM.
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OcCHOBHBIE 9Tambl H3BOJIOIUU SKUBOTHOTO Mupa. OCHOBHbIE apoMop(o3bl
*KUBOTHBIX. Benjckas gayna. KemOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THUIIOB.
IlepBpie  xopnaoBble KUBOTHBIE. JKH3Hb B BOAE. OBOJIOUUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuodbuii u pentunuii. [IpoucxoxaeHrne MICKONMUTAIONIUX U MTHII.
[Ipunun xmtoueBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMH M [MO3BOHOYHBIMU
KUBOTHBIMU CYIIU.

PasButHe ku3HM Ha 3eMJie 0 paM U MEPHUOJaM: apXel, MPOTEPO30H, MaJc030H,
Me3030i, KaiiHO30M. OOIas XapakTepUCTUKa KIMMaTa U TeOJOTMYECKHUX IMPOIECCOB.
[TosiBieHre M pacuBET XapaKTEPHBIX OPraHU3MOB. YTJeoOpa3oBaHUE: €r0 YCJIOBUS U
BJIMSIHUE Ha Ta30BbII COCTaB aTMOC(]epBHI.

MaccoBble BBIMUpPAHUS — DSKOJOTMYECKHE KPHU3UCHI mpouuioro. I[lpuuunbl u
CIEJACTBUSL MAaCCOBBIX BbIMHUpAaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctu. [Ipobiema coxpanenust GrnopasHooOpasus Ha 3emIie.

CoBpeMeHHasi cHUCTeMa OpraHudeckoro wwupa. [IpuHIMOB KIacCUUKAIUH
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE TPYMITbI OPTraHU3MOB.

JleMoHCcTpannu

[Toptpetsl: ®@. Penu, JI. Cnannannanu, JI. [Tactep, N.1. Meunukos, A.N. OnapuH,
Jx. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa
10 U3YYEHHIO CaM03apoKaAeHUs KU3HN», «Cxema onbita C. Muinepa, I'. FOpu», «9tansl
HEOPraHU4YeCcKol 3BoOIUN», «l'eoxpoHosornueckas mkana», «HaudanpHble 3Tambl
OpraHu4vecKkoi »BotOIUNY, «Cxema 00pa3oBaHUs DYKAPHUOT MYTEM CUMOHOTEHE3a»,
«Cucrtema XuBo npupoab», «CTpoeHHE BHUpYyCay, «ApomMopdo3bl pacTeHUIy,
«Punnodutsr», «OIHOKIETOUYHBIE BOAOPOCTN», «MHOTOKJIETOYHBIE BOJOPOCII,
«Mxwu», «llanopotHukn», «l'omoceMeHHble pacTeHus’», «OpraHbl IBETKOBBIX
pacteHuit», «Cxema pa3BUTHsS >KMUBOTHOTO MHPaA», «APOMOPGO3bI >KHUBOTHBIX,
«IIpocrenmuey», «Kumeynonosnoctueiey», «llnockue yepBu», «HieHUCTOHOTHEY,
«Pv10BIY, <«3eMHOBOAHBIEY, «lIpecMbikaromuecs», «IITUIBDY, «MIIEKOTTUTAIOIIUEY,
«Pa3BUTHE XKW3HU B apXeUCKON 3pey», «Pa3BUTHE XKU3HU B IPOTEPO3OUCKOU 3pe»,
«Pa3BUTHE XKU3HU B MAJICO30MCKON 3pe», «Pa3BUTHE KHU3HU B ME3030MCKOU 3pe,
«Pa3BuTHe XU3HU B KallHO30HCKOU 3pe», «CoBpeMeHHas CUCTeMa OPraHUYEeCKOro
MHUPay.

Oo6opynoBaHue: repOapun pacTCHUH Pa3IMUHBIX OT/IEJIOB, KOJUICKIIUA HACEKOMBIX,
BJIAKHBIE TMIPENaparbl MXWBOTHBIX, PAKOBUHBI MOJUIKOCKOB, KOJUIEKIMHU HIJIOKOXKUX,
CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Uydelia NITULl U 3BEPEH, KOJJIEKIMHA OKAMEHEIIOCTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KA OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupTtyansHas nabGopaTtopHas pabota «MoaenupoBaHue omnbIToB Mmuuiepa—tOpu
M0 W3Yy4YCHUI0O a0WMOTeHHOTO CHUHTE3a OPraHUYeCKUX COCIMHEHUI B MEPBUYHOU
atMocdepe».

JlaGoparopHasi paboTta «M3yueHue M ONMMCaHHE UCKOMAEMBIX OCTATKOB JPEBHUX
OpPraHUu3MOB.
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IIpaktuyeckas pabora «l3ydyeHne OCOOEHHOCTEHl CTPOEHMSI pPACTEHUH PpPa3HBIX
OTIETIOBY.

[Ipaktuyeckas pabotra «M3yyeHue OCOOEHHOCTEW CTPOEHHSI MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHne 4ej0BeKa — AHTPOINOreHe3

Paznensl u 3agaun anTponosiorud. MeToibl aHTPOTIOJIOT U H.

CraHOBNEHME TMPEJICTABICHUM O MPOUCXOXKIACHUM YEJIOBEKa. PenurnosHeie
BO33peHUsl. COBPEMEHHBIE HAYYHbIE TEOPUH.

CxoncTtBo 4YenoBeka C KUBOTHBIMU. (CHCTEMaTHUYECKOE MOJIOKECHUE YEJIOBEKA.
CBuieTeILCTBA CXOJICTBA YEJIOBEKA C JKMBOTHBIMH: CPaBHUTEIBbHO-MOP(OIOTUUECKUe,
aMOpuosiorndeckue, Gpu3noaoro-onoXxuMmudeckue, rnopeneHueckue. OTaMums denoBeKa
OT XUBOTHBIX. [IpAMOXOXKJI€HME U KOMIUJIEKC CBSI3aHHBIX C HUM NpU3HAKOB. Pa3zButue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIbHOM CHCTEMBI.

JIBwxkymue cuibl ((pakTophl) aHTpOINOreHe3a: OWOJOTHYECKHE, COIHMAJIbHBIC.
CooTHolieHre OMOJIOTHYECKUX U COLIMAIbHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaAuu aHTporioreHe3a. PaHHue dYenoBekooOpa3Hble 0O0E3bSHBI
(IpOKOHCYJIBI) U paHHUE TOHTHABI — OOIIME MPEIKH YEJTOBEKOOOpa3HBIX 00E3bsH U
moJied. ABCTpPaJONUTEKH — ABYHOTHE Mpeaku Jrofed. UenoBeKk yMenblil, IMEpBbIE
W3TOTOBIICHUSA OpyAuWd Tpyla. YUenoBek NPpAMOXOMAIIMNA W TIEPBBIM BBIXOJ JIKOJIEH
3a npenensl Adpuku. YenoBek reinenb0eprckuii — o0mMi MpeoK HeaHIepTalIbCKOTO
YeJI0BEKa M YeJI0BEKA pa3yMHOro. UenoBeK HeaHAEPTAIbCKUM KaK BU JIFOAEH XOJIOJHOTO
KIuMarta. YeaoBeKk pa3yMHbIN COBPEMEHHOIO THUIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a npenenamu Adpuku. [Taneorenerrka u najieoreHOMHKA.

DBONIONMA COBPEMEHHOTO 4YeJlOBeKa. EcCTecTBeHHBIH OTOOp B MOIMYJSAIUSAX
geoBeka. MyTammoHHBIN nporiece U noiaumopdusm. [lonmynsiimoHHbIe BOJHBI, apeid
TeHOB, MUTpaIus U «3(hPEeKT OCHOBATENS» B MOMYJISAIUIAX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckne pacel. Ilonsitme o pace. bonplmme pacel:  €BpONEOUIHAS
(eBpasmiickasi), aBCTpajo-HETpOUAHAsl (PKBATOpUAIbHAs), MOHTOJOHAHAs (a3MaTCKO-
aMepukaHckas). Bpems u myTu pacceneHuss 4eloBeka MO I1aHeTre. EauMHCTBO
yenoBedeckux pac. Hayunas HecocTosTenpbHOCTh pacusma. [IpucmnocoOiaeHHOCTh
YeJioBeKa K Pa3HbIM YCIOBUSM OKpYKaromiel cpenbl. Biusaue reorpaduyeckoit cpess
u apeiida reHoB Ha MOP(OTIOTHIO U (PU3NOTIOTHIO YETIOBEKA.

MexauCIUIUIMHAPHBIE METOABI B (U3HUECKOW (OMOIOTHMYECKO) aHTPOIOIOTHH.
OBOJIIOIIMOHHAS AHTPOMOJIOTHSI U TMAaJCOAHTPOINOJOTUS UYETOBEUECKUX MOMYJISIIUM.
buoconmanbable uccienoBaHus NpUPOABI 4YenoBeka. lccienoBaHWe KO3BONIOLUU
OMOJIOTUYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanyun

[Toptpetsr: Y. Jdapsun, JI. JIuku, .5. Porunckuii, M.M. I'epacumos.

Tabaunbl U cxeMbl: «MeToabl aHTPOIOJOTHNY, «I OJJOBHOM MO3T YEIOBEKay,
«YenoBekooOpazHeie  00€3bsHBIY, «CKEJIeT dYeloBeKa W CKeJeT IIUMIIAH3e»,
«PyIUMEHTBl W aTaBU3MbI», «JIBIXKYIME CHJIBI AHTPONOTE€HE3a», «IBOJIOIHMOHHOE
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JIPEBO YEIIOBEKA», «ABCTPAIONUTEK», «HeT0BEK yMENbIily, «HeI0BEK MPAMOXOASIIUNN,
«/lenucoBckuil yenoBek» «Heannepranbup», «KpoManboHUb, «IIpenku dyemoBekay,
«DTaIbl ABOIIOLMHU YeJIOBEKa», «Packl uemoBeka.

OO0opynoBaHUE: MYJSDKM OKaMEHEJNIOCTEH, MPEeIMETOB MaTepUalibHOW KYJIbTYPhI
MPEIKOB YeJIOBEeKa, penpoAykuuu (pororpaguu) KapTUH ¢ MHQPOJOTHUYECKUMH H
OMONENCKUMHM  CIOKETaMH  MPOUCXOXKIEHUS  4YeloBeKa, Qororpaduu  HaX0A0K
HCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb Yepena YEJ0BEKa U Yepena
MIHAMIIAH3€, MOJEJb KUCTH YEJIOBEKA M KUCTH IIMMIIAH3€, MOJEIM TOpCa MNPEIKOB
YyeJI0BeKa.

JlaGoparopHasi pabora «/3yueHne OCOOEHHOCTEH CTPOCHHUS CKeJeTa 4YeJIOBEKa,
CBSI3aHHBIX C MIPAMOXO0KICHUEM.

[IpakTuueckas pabota «3ydeHne 3K0JIOTMUECKUX aanTaluid YeJTOBEKa.

Tema 6. 3Jkogorus — Hayka O B3aHMOOTHOLICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollen cpeaoi

3apoxksieHne M pa3BuTHE HKojioruu B Tpynax A. I'ymbonsarta, K.®D. Pymbe,
H.A. CeBepuosna, 3. I'ekkens, A. Tencnu, B.H. Cykauépa. Pa3nensl u 3a1a4n 3KOJIOTHUH.
CBs3b SKOJIOTUH C APYTUMH HAYKAMHU.

Metoast sxonoruu. IloneBeie HaOMOAEHUSA. OKCIEPUMEHTBI B JKOJIOTHU:
NpUPOIHBIE U JabopaTopHbie. MoaennpoBaHUE B SKOJIOTHU. MOHUTOPHUHT OKPYXKarolen
Cpebl: TOKaJIbHBIN, PETHOHAIBHBINA U TI100JIBHBIN.

3HaueHUE SKOJIOTUYECKUX 3HAHUM JJIS YETIOBEKA. JKOJOTHUYECKOE MUPOBO33PEHHE
KaK OCHOBa CBf3€H desoBedecTBa C Mpupoaoi. DopmMupoBaHUE HKOJIOTHUYECKOUN
KyJIbTYPbI U SKOJIOTHYECKO TPAMOTHOCTH HACEJICHMUS.

JleMoHcTpanmu

[Toptpetsi: A. 'ym6onbar, K.®. Pynse, H.A. Ceseprios, 3. ['ekkens, A. Tencnu,
B.H. Cyxkaués.

TaObmuupl U cxembl: «Pasmensl skonorum», «Metoasl skomorum», «Cxema
MOHHUTOPHHTIA OKPYKAIOUIEH CPEIbD».

JlaGopaTopHas paboTa «M3yueHrne MeTOA0B KOJIOTHUCCKUX HCCISIOBAHUI.

Tema 7. Opranusmsl 1 cpea 00UTAHUS

Okonoruyeckue (GakTopel M 3aKOHOMEPHOCTH X nedctBusa. Kimaccudukanus
AKOJIOTHYECKUX (aKTOpPOB: abmoTHyeckue, OUOTHYECKHE, aHTpomoreHHble. OOmue
3aKOHOMEPHOCTH  JCHCTBUS  DKOJOTMYEeCKWX  ¢aktopoB. [lpaBmio MuHHMyMa
(K. IMImpenrens, 0. JInbux). TonepaHTHOCTh. IBPUOMOHTHBIE M CTCHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (aktopel. CBeT Kak dKojormyeckuii ¢akrop. JleicTBUE pa3HBIX
Y4aCTKOB COJIHEUHOT'O CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIbl PACTCHUU U
’KUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHAJIbHAS POJIb cBeTa. DOTONEPUOAN3M.

Temnepatypa kak skosorudyeckuit pakrop. JleiicTBue TeMneparypsl Ha OpraHU3MBbI.
[ToliknmoTEpMHBIE W TOMOWOTEPMHBIE OPTAHU3MBI. JBPUTEPMHBIE U CTECHOTEPMHBIE
OpraHU3MBbl.
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BnaxHocts  kak  skonormyeckuir  Qakrop. IlpucnocobiieHus — pacTeHHid
K MOJepKaHuio BogHOTO Oananca. Knaccudukanusi pacTeHUi Mo OTHOIIEHUIO K BOJIE.
[Ipucnoco6eHus: KUBOTHBIX K U3BMEHEHHUIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJIHAs, HA3eMHO-BO3/YIlIHAs, T[OYBEHHAs,
[IyOUMHHAs TOJIMOYBEHHAsI, BHyTpUOpraHu3MeHHas. OU3nKo-XxuMuueckue 0COOCHHOCTH
cpen oOutanusi opraHnu3mMoB. [Ipucrnoco6ieHuss OpraHu3MOB K KM3HU B pa3HBIX Cpe/iax.

buonornyeckne putmel. BHemHre U BHyTpeHHHE pUTMBI. CyTOYHBIE U TOAUYHBIC
puTMBL. [Ipucnoco0ieHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM JKU3HHU.

Kusznennoie hopmbl opranu3moB. [lonsrue o xuzHeHHOU dopme. KuzHeHHBbIE
(GOpMBI  pacTeHMIA: JIepEeBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUEC TPAaBBI,
OJTHOJICTHHE TpaBbl. JKW3HEHHBIC (OPMBI KHUBOTHBIX: THUIPOOUOHTHI, T'€OOMOHTHI,
a’poOroHTEI. OCOOEHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnyeckue ¢aktopel. Buasl OMOTHYECKMX B3aMMOJCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, CcUMOMO3 u ero Gopmbl. [lapasutusMm, koomepamusi, MYTyalu3M,
KOMMEHCaIN3M (KBapTHUPAHTCTBO, HaxjeOHu4uecTBo). HeTpoduueckue B3auMoieicTBUS
(Tornueckue, dopuueckue, dhadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUIN
JUISL CYIIECTBOBAaHUS OPTraHU3MOB B cpeae oOutanus. [IpuHIUIT KOHKYPEHTHOTO
UCKJTIOYCHHUS.

JleMoHcTpanuu

Tabmuipt W cxeMbl:  «Dkojoruyeckue  (akTtopb», «CBETOBOM  CIEKTP»,
«IKOJIOTUYECKUE TPYMNIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeriaoKpoBHbIE
KUBOTHBIE», «XOJOMHOKPOBHBIE KUBOTHBIE», «DU3NOIOTHYECKUE  aJanTaluu
KUBOTHBIX», «Cpeibl 0OMTaHUsI OpraHU3MOBY, «broIOrHYecKrue pUTMbI», « KHU3HEHHBIE
dbopMBI  pacTeHHI, «KuszHeHHsie bopMBI  KUBOTHBIX, «Jkrocuctema
MIMPOKOJIMCTBEHHOTO Jieca», «IKOCHCTeMa XBOWHOro jeca», «llemu nutanusy,
«XumangecTBoy, «Ilapasutmm», «Konkypennus», «CuMonosy, «KommeHcammzmy.

OO6opynoBaHue: repoapuu pacTCHUI M )KUBOTHBIX, MPUCTIOCOOIECHHBIX K BIMSHUIO
Pa3IMYHBIX JKOJIOTHYECKUX (HaKTOpOB, TepOapuUu CBETONIOOMBBHIX, TCHEIIOOMBBIX H
TEHEBBIHOCIMBBIX pPACTCHUN, CBETONIOOWBBIC, TEHENOOUBBIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHHs, TepOapuu M KOJUICKIIMH TEIUIONIOOMBBIX, 3HUMOCTONKHX,
MOpPO30YCTOMYUBBIX ~pAaCTEHWH, dYydena MNTHI €W 3Beped, repdapum pacTeHU,
OTHOCSIIIUXCS K TUrpodutaM, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS JaHHBIX
TpyNI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelnax, repoapuu W KOJJICKIIUU
pacTeHWil W >KMBOTHBIX, OOJIANIAIONMIUX YEepTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM
M3MCHEHHUSAM YCIIOBUH JKM3HU, TepOapuyl ¥ KOJUICKIIMM PACTCHHH ¥ >KUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMU JKMUBOTHBIX, YYACTBYIOIIMX B PA3THUHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabGoparopHasi pabota «BbIsiBI€eHHME NPUCIOCOOJEHUH OPraHU3MOB K BIIHUSIHUIO
CBETaY.

JlabGopatopHasi pabota «BbIsiBI€eHHE TPUCIOCOOJCHUN OPraHu3MOB K BIIUSIHUIO
TEMITEPaTyphI».

JlaGopatopHas paboTra « AHATOMHYECKHE OCOOCHHOCTH PACTEHUH U3 pa3HBIX MECT
OOUTAHUS.
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Tema 8. Iko10rust BUA0OB ¥ MOMYJISIIUI

DKOJIOTMYECKHE XapaKTepucTuku mnonyisuuu. [lomynsuus kak Ouojmoruueckas
cucreMa. Ponb HEOZHOPOJHOCTH Cpeibl, (Pu3nueckux OapbepoB U OCOOECHHOCTEH
Ouosioruu BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYphI MOMYJISIUAM.
OCHOBHBIE TOKA3aTENIM MOMYJALUN: YUCIEHHOCTh, INIOTHOCTh, BO3PACTHAS M IMOJIOBas
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTA, CMEPTHOCTb, MUTPALIS.

DKoJorhYecKass CTpykTypa mnonyisinud. OIleHKa YHCICHHOCTA MOMYJISLHH.
JluHamuKa nomyJsAuMA W €€ peryisauusa. DbUOTHUYECKMM MOTEHUHAJI IOIYJISALHH.
MoaenupoBanue IMHAMHUKKA nonyssiiud. KpuBble pocTa YHMCIEHHOCTH MOMYJISLIHH.
Kpussie BepkuBaHUA. Perymsiys 4yucaIeHHOCTH MOMYJISIUNA: posib (haKTOPOB, 3aBUCSIIINX
U HE 3aBUCAIINX OT INIOTHOCTU. DKOJIOTHYECKHUE cTpaTeruu BUaoB (r- u K-ctparerun).

[TonsiTue 06 skooruyeckor Hulle Bujaa. Mectroodburanue. MHoromepHas Mojelb
skosnorndyeckon HumM Jxk.M.  XaruumHcoHa. PasMeppl 3KOJOTMYECKOW  HHUIIM.
[ToreHimanbHasi U peain30BaHHAS HUIIIU.

Bup xak cuctema nomynsainui. Apeaybl BUI0B. BBl U X )KU3HEHHBIE CTPATETHUM.
DKOJIOTUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUA W MUrpalMil )KMBOTHBIX. buojiornueckue HWHBa3UU
4y>KEPOIHBIX BUJIOB.

JleMoHcTpanuu

[Toptpet: Ix.1. XaTunHCOH.

Tabmuiet  u cXxeMbl:  «OJKOJOTMYECKHE  XapaKTEPUCTUKU  TOMYJISIIHI,
«IIpocTpancTBEHHAs CTPYKTypa NONyisuumn», «Bo3pacTHble nUpaMUIbl HOMYJISALUNY,
«CKOpOCTh 3aceNIeHHs IOBEPXHOCTU 3€MJIM Pa3IMYHbIMU OpraHuzMamm», «Mopenb
skojorndeckor Humu /.M. XatunHcoHay.

OO6opynoBaHue: repOapuu pacTeHUM, KOJIJIEKITNU YKUBOTHBIX.

JlaGoparopnas pabora «IIpucnocobaeHus ceMsH pacCTEHUN K PacCEICHUIOY.

Tema 9. DKkoJs10rus CO00LIECTB. DKOJOrHYeCKHE CHCTEMBI.

CoobmiecTBa opranu3mMoB. brorieHos u ero crpykrypa. CBs3u MEX Ty OpraHu3MaMH
B OMoOIIeHO3E.

OkocucreMa kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIHMOHANIBHBIE OJIOKHU
OpraHW3MOB B JKOCHCTEME: IPOJMYIICHTBI, KOHCYMEHTBI, pPEayIeHTHI. Tpoduueckue
ypoBHHU. Tpoduueckue nenu u cetu. Admorudeckue 0J10ku 3KocucTeM. [10YBBI U HITBI
B 3KocucTemMax. KpyroBopoT BelecTB M TOTOK SHEPTUH B SKOCUCTEME.

OcHOBHBIE TOKa3aTeln SKOCUCTEeMbl. buomacca u mpoOAYKIHsS. DKOJOTUYECKHUE
MMAPaMHUJIBI 9UCeN, OMOMACChI M SHEPTHUH.

Jlunamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HampapiieHHBIE 3aKOHOMEpPHBIE CMEHBI COOOINECTB — Ccykmneccuu. IlepBuuHBIe W
BTOPUYHBIC CYKIICCCHH W UX NMPUYMHBI. AHTPOIIOICHHBIC BO3JICHCTBUS Ha CYKIICCCHHU.
KnumakcHoe coobiiectBo. brnopaznoobpasue v mojgHoTa KpyroBopoTa BEIEeCTB — OCHOBA
YCTOMYHMBOCTH COOOIIECTB.

[IpuponHble 3KOCUCTEMBL. JKocucmemsvl 03€p U pek. IKocucmemvl Mopeu U
OKeanos. IKocucmemvl myHOp, 1eCco8, cmenel, NyCmvlHb.
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AHTpPONIOTEHHBIE IKOCUCTEMBI. Arposkocucrema. ArpoueHos. Pasmuums mexnay
AHTPOINOTEHHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. ['opoackas ¢uopa u
¢ayna. CunHaHTponmm3zauus TOpoJcKoW (¢ayHbl. buonormdyeckoe u XO034WCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUA OCHOBHBIX B3aUMOJEHCTBUN  OpPraHU3MOB
B 9KocHUCTEMaX. Poib kackaonozo sghghexma u 61U008-30UPuUKamopos (Kiouesvix 6uoos)
6 @ynkyuonuposanuu sxkocucmem. llepeHOC 3HEPTUM W BEIIECTB MEXKIY CMEXKHBIMU
OKOCHUCTEMAMHU. Y CTOMYMBOCTH OPraHM3MOB, MOMYJISLMNA M DKOCHUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHUCTBUIA.

Mexanusmol 6030eiicmeus 3az2psA3HeHUli PA3HLIX MUNO8 HA CYOOP2aHUZMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOAO2UUECKO20
HOPMUDOBAHUSL  AHMPONO2EHHO20  6030elicmeus.  MeTofonorus  MOHHUTOPHUHTA
€CTECTBEHHBIX U AHTPOIOTEHHBIX IKOCUCTEM.

JleMoHCcTpanmu

IToptper: A.JIx. Tencau.

Tabnuuel u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA HTUPOKOIMCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOro Jeca», «DyHKIHOHAIbHBIE TPYMIbl OPraHU3MOB
B 3KocHucTeMe», «KpyroBopoT BeliecTB B d3kocucteMey, «llenu nutanus (mactOumHas,
NETpUTHAsA)», «IDKOJIOTMYECKasi MUpaMHAa 4YUCem», «IKOJOruueckas nupamuia
onomacce», «OJKoloruueckass mnupamuga sSHeprum», «OOpazoBaHue O0JI0TaY,
«llepBuunas cykueccus», «BoccTaHoBieHue Jieca mocie moXkapa», «IKOCHCTEMA
o3epay», «ArpoueHo3», «KpyroBopor BELIECTB M MOTOK HEPIUHA B arpoleHO3e»,
«IIpumepsl ypOOIKOCHUCTEM.

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, 4yuyesja MTUIl U
3Bepeid, repOapuu KyJIbTYPHBIX U JAUKOPACTYIIMX PACTECHHUH, aKBapuyM KakK MOJEIb
SKOCHUCTEMBI.

IIpaxmuueckas paboma «V3y4yeHre u onucanue ypoosKOCUCTEMBD».

Jlabopamopnas paboma «V3ydeHuwe pa3zHOOOpasus MEIKHUX IOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

Oxckypcus « IKCKypCusi B THTUYHBIA OMOTEO1IeH03 (B 1yOpaBy, O€pe3HsK, eIbHUK,
Ha CyXOJIOJbHBIN UM IOMMEHHBIN JTYT, 03€PO, OOJIOTO).

IKcKypcus « IKCKYpCHsl B arpOIKOCUCTEMY (Ha MOJIE I B TEINTMYHOE XO3SIIICTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCHCTEMA

buochepa — oOmemranerapras o00ojodka 3eMiIM, TJ€ CYIIECTBYET WIH
CyIIIECTBOBaja XW3Hb. PazBuTHe mpejactaBieHuii o O6mochepe B Tpymax 3. 3iocca.
VYuenune B.M. Bepnanackoro o omocdepe. Obmactu O6mochepsl u e€ cocraB. Kupoe
BEIIECTBO Ouocdepnl U ero GyHKITUHU.

3aKoHOMEpPHOCTH cylecTBoBaHUs Ouochepsl. OcobeHHOCTH Ouochepsl Kak
ro0anpHON 3KOocUCTEMBI. J(MHamuyeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB M OWOreoXMMHUYECKHE IUKIbI (yriepoga, a3oTra). PUTMUYHOCTH SIBIEHUU
B Onocdepe.

29



3oHanbHOCTh Onocheprl. [lonarue o Ouome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAaHHBIC U IIMPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MyCTHIHH,
TPONHMYECKHE Jieca, BBICOKOTOpbs. Kimmar, pacTUTENbHBI U KUBOTHBIH MHpP OMOMOB
CYIIIH.

Ctpykrypa m (QyHKIHSA >KMBBIX CHUCTEM, OIICHKAa WX PECYpCHOrO TMOTEHIHAla U
ounochepHbIX QYHKIIHIA.

JleMoHcTpanuun

[Toptpersl: B.M. Bepnaackuii, 9. 3rocc.

Tabmumer u cxemsbl: «l'eoctepst 3emmm», «KpyroBopoT asora B MpUPOAEY,
«KpyroBopor yraepoma B mpupone», «KpyroBopoT Kuciaopoga B TPUPOAE»,
«KpyroBopoT BoabI B ipupoe», «OCHOBHBIE OMOMBI Cymny, «KinmMatudeckue mosica

3emmm», «Tynapa», «Taitray, «Cwmemannbii Jsecy, «lIIMpOKOTUCTBEHHBIA JECH,
«Crenby, «CaBanHay, «IlycTbiHa», « Tponuueckuii Jiecy.
O6opynoBaHue: repOapun pacTeHUH pa3HbIX OMOMOB, KOJUICKIIUU YKUBOTHBIX.

Tema 11. YesioBek u OKpYyKaI0OIIAs cpeaa

DKOJIOTMYECKHE KPU3UCHl U WX MpUYuHBL. Bo3paelicTBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3YIIHOM cpenibl. OXpaHa Bo3ayxa. 3arpsi3sHeHre BOJHOM cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymenue mouBbl. OXpaHa TOYBEHHBIX pecypcoB. M3meneHue
KJIMMarTa.

AHTpOIIOreHHOE BO3/IEUCTBHE HAa PACTUTENbHBIA M >KMBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO U KMBOTHOTO0 Mupa. OCHOBHBIE IPUHIIMITBI OXpaHbI pUpoAbl. KpacHbie
kauru. Oco6o oxpansemsbie npupojnbie Teppuropuu (OOIIT). boranuyeckue canbl u
300JIOTHYECKHE MTapKH.

OCHOBHBIE TPHUHIUIBl YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA M  MPHUPOJIBI.
PanronanbHOE€ MPUPOIONOIB30BAaHUE W COXpaHEHHWE OMOJIOTHYECKOro pa3sHOOOpas3us
3emuin. OO01IME 3aKOHOMEPHOCTH TJI00AIBHBIX IKOJIOTHUYECKUX KpU3UcoB. OCOOEHHOCTH
COBPEMEHHOT'O KpPU3HUCa U €T0 BEPOSITHBIE TTOCIICICTBUS.

Pa3BuTre METOIOB MOHUTOPHUHIA Pa3BUTHSA OIMACHBIX TEXHOTE€HHBIX IPOILIECCOB.
CucmemHvle ucciedosanus nepexooda K pecypcocbepezaiowell U KOHKYPeHmocnocooHou
sHepeemuxe.  buonocuueckoe  paznoobpasue u  ob6uopecypcvl.  Hayuonanvhwie
uHgopmayuoHHvle cucmemol, obecneuusarowue 00OCMyn K UHGopmayuu no coCmosHuo
0mMOeNbHbIX 61008 U Ikocucmem. OCHOBbL dIKOpeabuIumayuu 3KoCUcmem U cnoco6og
O0pvObL ¢ buonopexcoeHusMuU. Pekoncmpykyus MOpCKUX u Ha3eMHbIX IKOCUCTEM.

JlemoHCcTpanuu

Tabnmuiel U cxembl: «3arpsi3HeHne aTMocdepb», «3arps3HEHHE THUAPOCHEPH,
«3arpszHenue nouBkl», «[lapaukoBeiit 3 dexT», «Ocod0 oxpaHseMble MPUPOTHBIC
TeppuTOopun», «Moaenu ynpapiasieMoro Mupa.

O6opynoBanue: Gotorpaduu 0XpaHsIeMbIX paCTeHUHN U KUBOTHBIX KpacHoU KHUTH

Poccuiickoit @enepannu, KpacHo! KHUTH pErnoHa.
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IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOI'NA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS 00YyUYaIOIINUMUCS
porpaMM CpeaHero o0miero oOpa3oBaHUs: JUYHOCTHBIE, MeETaNpPeIMETHbIC U
MpeMETHBIC.

B cTpykType JIUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrpaMMbI IO OHOJOTHH
BBIZICJICHBI CJICAYIOIINE COCTaBIISIIONIME: OCO3HAHHE OOYYAIOIMIMMUCS POCCUMCKON
IPKIAHCKON HMJICHTUYHOCTH — TFOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEICJICHUIO, HAJIMYUE MOTUBAIIMU K OOY4YEHHUIO OHOJIOTHUHM, IIeICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTU HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPUYUECKUX  TPaJUIMK  pa3BUTUS ~ OMOJOTUYECKOTO  3HAaHMS, TOTOBHOCTH
U CITIOCOOHOCTh O0YYArOIIUXCSl PYKOBOACTBOBATHCS B CBOCH JIESATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKaMHU, NPHUCYIIUMH CHCTEME OHOJOTUYECKOro 00pa3oBaHMs,
HaJU4Ue TMPABOCO3HAHUS DSKOJOTHYECKOW KYJIBTYpPhI, CIIOCOOHOCTH CTaBUTh ICIH H
CTPOUTH KMU3HECHHBIC IIJIAHBHI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHUS IPOTrpaMMBbl MO OHOJOTHH JOCTHTAOTCS
B  €IUHCTBEy4YeOHOM U BOCHUTATEIbHOW  JICSITEIBHOCTH B  COOTBETCTBUU
C TPAJAUIMOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMU B OOIIECTBE NIpaBUJIaMU U HOPMaMH
MOBEJACHUS M  CIIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHHUS, CaMOBOCIHUTaHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPECHHEH MO3MIMU JUYHOCTH, NMATPUOTU3MA U YBAXKCHUS
K 3aKOHY U TIPaBOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO, B3AUMHOTO
yBaXKEHUs, OCpPEKHOTr0 OTHOIICHHWS K KYJbTYPHOMY HACICIUIO W  TPATUIIUAM
MHOTOHAIMOHAJIBHOTO Hapojia Poccuiickon denepannn, Npupojie U OKPYKarOIIEH Cpeie.
JIMYHOCTHBIC PEe3yIbTAaThl OCBOCHHS y4eOHOro mpeamera «bHomorusy JTOJKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOmIMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IMO3HMIIMEH JHUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpHUCHTAIINH, TO3UTUBHBIX BHYTPCHHUX YOCKICHUH, COOTBETCTBYIOITUX TPATUITIOHHBIM
IIEHHOCTSIM POCCHIMCKOTO OOIIEeCTBa, paCIIMpPEHUE >KU3HEHHOTO OIbITa W OIBITA
NEATENIbHOCTU B IPOILIECCE pealu3allid OCHOBHBIX HAaIPaBICHUN BOCIHUTATEIBHOM
NEeATEeNIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOr0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMHM OOYy4YaIOMIErocsi KaK aKTUBHOTO M
OTBETCTBEHHOT'0 WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKEHUE 3aKOHA
Y MPaBOMOPSIAKA;

FOTOBHOCTh K COBMECTHON TBOPYECKOW MESITENIBHOCTH MPHU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUH Y4€OHBIX U MO3HABATEIbHBIX 33J1a4, BHIIOJHEHUH OMOJOTHMYECKUX
3KCIIEPUMEHTOB;
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CIIOCOOHOCTh OMPEACNISITh COOCTBEHHYIO MO3MIIMIO MO OTHOUICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYHUTHIBAaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH C pPa3sHBIMU YOSKIECHUSMHU, KyIbTypHBIMH ILIEHHOCTAMH H
COLIMAJIBHBIM TOJI0KEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOI'O BBIMOJHEHUS YUEOHBIX,
MO3HABATEIBHBIX U UCCIEN0BATENIbCKUX 3a/1a4, YBAXKUTEIbHOIO OTHOUIEHUSI K MHEHHIO
OIIOHEHTOB PHU 0OCYKJIEHUHU CIIOPHBIX BOIPOCOB OMOJIOTMUECKOTO COJAEPIKAHMUS;

TOTOBHOCTb K TYMAaHUTapHOU U BOJIOHTEPCKOMN JAESITETbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMHUPOBAHHOCTh POCCUUCKONW TPaKJAHCKOM UACHTHUYHOCTH, MNATPUOTU3MA,
YBaXEHHsSI K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoanmHON, roproctu
3a CBOM Kpa#, CcBOWO PonuHy, CBOW A3BIK MU KYJIbTYpy, NPOLUIOE K HACTOSAIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K IMPUPOJAHOMY HACIEAUI0 U MAMSATHHUKAM MPUPOJBHI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYAE;

CIIOCOOHOCTh OIIEHUBATH BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOIOruM, TOHUMAHUS 3HA4Y€HUsl OMOJIOTMM B MO3HAHUU 3aKOHOB IPHUPOJIbI, B JKU3HU
4eJI0BeKa M COBPEMEHHOI'O OOLIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)XeHUIO U 3amure OredecTsa,
OTBETCTBEHHOCTH 3a €ro CyJb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS :
OCO3HaHHe JTYXOBHBIX [HEHHOCTEN POCCUHCKOTO HapoJa;
c(hopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEICHHS;
CIIOCOOHOCTh OIICHWBATh CHUTYyallMl0 W TIPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HAaHHWE JIMYHOTO BKJIaJa B TIOCTPOSCHHE YCTOMYMBOTO  OYIyIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTEIISIM, CO3JAHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHSTUSA [IEHHOCTEW CEMEWHOM KWU3HHU B COOTBETCTBUM C TPATULIUAMHU
HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUSI:

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas OCTETHKY OBbITa, HAyYHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAa, OOIICCTBEHHBIX OTHOIICHHMIA,

MOHMMAaHHE ASMOLMOHAIBHOTO BO3JEWCTBHS JKHBOM NPHUPOALI M €€ IEHHOCTH,

TOTOBHOCTH K CAMOBBIPA)KEHUIO B Pa3HBIX BUAX HCKYCCTBA, CTPEMIIEHUE IIPOSBIISATh
Ka4eCTBa TBOPUECKOM TUIHOCTH;

5) dbuznueckoro BocnuTanusi, GopMUpPOBAHHUS KYJbTYPHI 310POBbA H
IMOIMOHAJIBLHOTO 0JIAT OOy HS

MMOHUMAaHUE W pealM3aiys 3J0pOBOr0 M 0e30macHoro odpasa >XKU3HH (310pOBOE
MATaHKUE, COONTFOJCHNE TUTHCHUYCCKUX IPABHI M HOPM, COAIAHCUPOBAHHBIN PEIKUM
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3aHSATUN U OTHbIXA, pEryisipHas GU3MYECcKasi aKTUBHOCTD), O€PEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY U TCUXUYECKOMY
3J10POBBIO;

MMOHMMAaHKE IEHHOCTU MPAaBUJI WHIWBUAYAIBHOTO U KOJJIEKTUBHOI'O OE€30MaCHOI0
MOBEJICHUSI B CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEJACTBUI U HENPUATHS BPEIHBIX MPUBBIUCK (yHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy/10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/1Y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYI0I00ue;

TOTOBHOCTh K AKTHBHOM JIEATEIBHOCTH TEXHOJOTHYECKOW U  COLHMAJIbHOU
HAMpaBJICHHOCTH, CIOCOOHOCTh HWHHUIMMPOBATh, IUIAHUPOBATh M CAMOCTOSTEILHO
BBITTOJIHATD TAKYIO JACSITEIbHOCTD;

HHTEpEC K pa3Iu4HbIM cdepaM NpodeCCHOHATBHON JEITeIbHOCTH, YMCHHE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP OyAyIIeH MpodecCHu U PeaaTn30BbIBATh COOCTBEHHBIC
’KU3HCHHBIC TUIAHBI,

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO M CaMOOOPAa30BaHUIO HA MPOTIKCHUH
BCEM JKU3HHU;

7) 3KOJIOTHYECKOr0 BOCITUTAHMSI:

HKOJIOTHYECKHU 1EJIeCO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIEHUE  YPOBHS  DKOJIOTMYECKOM  KYJIbTYpbl: MNpPUOOpETEHHE  OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB U OIEHKH UX BO3MOKHBIX MOCIEACTBUHN IJISi OKpYKaromen
CpEIbI;

OCO3HAHHE TJI00AILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM U ITyTEH UX PEIICHUS;

CITOCOOHOCTh MCITOJIB30BaTh MPUOOPETaeMble MPU U3YYEHUU OWOJIOTHHU 3HAHUS U

YMEHHUS TIPU pEUICHUH POo0IeM, CBA3aHHBIX C PAIIMOHAIBHBIM TPUPOIOIIOIH30BAHUEM
(cobmronenne mpaBW TIOBEJACHHS B TPUPOJE, HAMPABIEHHBIX Ha COXpaHEHUE
paBHOBECHS B 9KOCHCTEMaX, OXPaHy BUIOB, YKOCUCTEM, Orochepsl);

AKTUBHOE HEINPHUITHE NCHUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOMIEH ITPUPOTHOMN
cpelne, yMEHHE TMPOTHO3UPOBATH HEOIATONPHUSTHBIE JKOJOTHYECKUE MOCIEICTBHS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HAJIMYHUE Pa3BUTOTO SKOJOTUYECKOTO MBINIJICHUS, SKOJOTUYECKON KYJIbTYpHI,
OTIBITA JCSATEIBHOCTH HKOJIOTMYECKOW HATPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMHU B TIO3HABATEIHHOW, KOMMYHHKATUBHOW M COIMATHLHOW TPAKTHKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUIECKOM EITEILHOCTH dKOJIOTHUECKOW HAMIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHNS
c(hOpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U OOIIECTBEHHOW MpPaKTHKW, OCHOBAHHOTO HA JAHANoOre KyJbTyp,
CIOCOOCTBYIONIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;
COBEpPIICHCTBOBAHUE SI3BIKOBOM M UWUTATENIbCKOM KYyJIBTYpbl KakK CpeAcTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U MMO3HAHUS MUDPA;
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MOHUMaHUE crielu(PUKU OUOIOTMU KaK HAYKH, OCO3HaHUs €€ posiv B JOPMUPOBAHUU
pPalMOHAIBHOTO  HAYYHOTO  MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO  IPEACTABICHUS
00 OKpY’KaollleM MHUpPE Kak O €AMHCTBE NPUPOJIbI, YEIOBEKAa U OOIIECTBa, B TO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PpELIeHUH NpoOJIeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJOTMM JIJIi COBPEMEHHOM IMBUIM3ALNHU:
o0OecrieyeHus: HOBOTO YPOBHS pa3BUTHS MEAMIMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBbl Pa3BUTHS YEIOBEUECTBA,
NoMCKa IMyTed BBIXOJA W3 TJIOOAIBHBIX HKOJIOTMYECKHMX NpoOieM U olecreyeHus
nepexojia K yCTOMYMBOMY pPa3BUTHUIO, PALMOHAIBLHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJOTMYECKUX 3HAHUM B LENSIX MOBBIIICHUS
oOmiel KyJnbTypbl, €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH, KakK COCTaBHOM YacTu
(GYHKIIMOHAIBHOW  TI'PaMOTHOCTH  OOydamwmuxcs, GOpMHUPYEeMONl TMpU HU3YyYECHUU
OMOI0THY;

NOHMMAaHWE CYIIHOCTH METOJIOB TIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTU MCIOJIb30BaTh MOJydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS
SBJICHUN OKPYXAIOLIEro MUpPAa U MPOUCXOASNIMX B HEM HM3MEHEHMI, YMEHHE JeNaTh
00OCHOBaHHbIE 3aK/IIOYEHHUS Ha OCHOBE HAay4HbIX (DAKTOB M MMEIOLIUXCA JaHHBIX
C LIEJIBIO MIOJTyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO UCITOJIb30BAaTh OMOJIOTMYECKNE 3HAHUS JIJIS pEIIeHUs
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTUM HAyYHOM JESITEeIbHOCTH, TOTOBHOCTh OCYUIECTBIATH
INPOEKTHYIO U UCCIIE0BATENbCKYIO JESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO,
K aKTUBHOMY IIOJyYEHHUIO HOBBIX 3HaHUH 110 OMOJIOTHMHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUsI ydeOHoro mnpeameTra «buomorus»
BKJIFOYAIOT: 3HA4YuWMble Juis  (GOPMHUPOBAHUS  MHUPOBO33PEHUS  OOYUYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE  (MEXIPEAMETHBIC) OOIIEHAYyYHbIE TOHSATHS, OTPaXKAIOIINE
[[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CIICU(PUKY METOJIOB TIO3HAHUS, NCTIONB3yEeMbIX
B €CTECTBEHHBIX HayKaXxX (BEIECTBO, PHEPTHsl, SIBIICHHE, MPOLIECC, CUCTEMA, HAYUHBI
dakT, NPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHNUE,
HaOJIIOICHNE, M3MEPEHNE, YKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHBIC YIeOHbBIC JEHCTBUS

(mo3HaBaTENBHBIC, KOMMYHHKATHBHBIE, PETYISTHBHBIC), o0ecTicUrBaIOIIHE
dbopmupoBanue (GYHKIIMOHAIBHONH TI'PaMOTHOCTH M  COIHMAJIBHOW  KOMIICTCHIIHH
00yYaroIINXCS; CIIOCOOHOCTH 00yJaromuxcs HCTIOJIb30BaTh OCBOCHHBIE

MEXIUCIUTUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS W yHUBEpPCAJIbHbIC Y4eOHBIC
JEVCTBUS B IIO3HABATEIILHOW U COIIMAJIBHOW MPAKTHKE.
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B pesynbrare m3yueHuss OMOJIOTMM HAa YpPOBHE CpeaHEro oOIiero oOpa3oBaHUs
y oOyuaromierocsi 0ynyT chopMUpPOBaHBI IMO3HABATEIbHBIE YHUBEpCAJIbHbIE y4eOHbIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC YYCOHBIC ICHCTBUS, DPETYIATHBHBIC
YHUBEPCATbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JCSITCIBHOCTD.

ITo3naBaTeabHBIE YHUBEPCAJIbHBIC yqeﬁnble HeﬁCTBHH
ba3oBrble jlornyeckue AeMCTBUA:

CaMOCTOSITEILHO (POPMYIUPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CPaBHEHUS, Kiaccuukaimu, 00001IeHus ), paCKPHIBATh CMBICIT OMOJIOTMYECKUX
NOHATUN (BBIACISATh MX XapaKTEpHBbIC MPU3HAKU, YCTAaHABIMBATH CBSA3U C JPYTUMH
MOHSTUSIMU );

OTIPENIEIIATh IECJIH JACATEILHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPHUH WX TIOCTHIKECHUS,
COOTHOCHUTDH PE3YyJIbTAThI JICITCIIBHOCTH C TIOCTABICHHBIMU IETISIMH;

UCITIOJIH30BaTh OUOJIOTUYECKUE TTOHATHUS JIJIs1 0ObsICHEHUS (PAKTOB U SIBIICHUM KUBOM
IPUPO/IBI;

CTPOUTH JIOTUUECKHE pacCyXAcHUs (MHIYKTUBHBIC, JCAYKTUBHBIC, 10 aHAJIOTHN),
BBISIBJISITh 3aKOHOMEPHOCTH M TPOTUBOPEYHUS B PACCMATPUBAEMBIX  SIBICHUSX,
(GbopMynHpOBaTH BHIBOABI U 3aAKITIOYCHHUS;

NPUMEHSITh CXEMHO-MOJIEIbHBIE CPECTBA JJIsA TMPEJCTaBICHUS CYIIECTBEHHBIX
CBsI3€l U OTHOLIECHUM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUUIA
Pa3HOTO POJia, BHISIBJICHHBIX B PA3IMYHBIX MHHOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IIJIaH pEIICHUS MPOOJEMBbI € YYE€TOM aHaIM3a HUMEIOIUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OIICHHUBATH COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JESITEIILHOCTH;

KOOPJMHUPOBATH U BBHIMOJIHATH PabOTy B YCIOBHUSAX PEaJbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBILIJICHUE PU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble uccienoBarebCKue AeHCTBUS:

BIAJICTh HAaBbIKAMU Y4YEOHO-MCCIEAOBATEIBCKOM M TPOEKTHOW JeATEeIbHOCTH,
HABBIKAMH pa3pelIeHus MpoodiieM, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSI TETHbHOMY
MOMCKY METOJOB PEIICHHS] MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO PA3JIUYHBIX METOIOB
MMO3HAHMS;

WCIIOJIb30BaTh Pa3IMYHbIE BUJIbI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIpETAUU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUYEOHBIX CUTYaIIUSIX, B TOM YHCIIE
MIPU CO3/JaHUH YYEOHBIX U COLUATIbHBIX MPOEKTOB;

dbopMupoBaTh HAay4YHBIM THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSTUSIMU U METOJIAMU;

CTaBUTH U POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESATEILHOCTH
U ’KU3HEHHBIX CUTYaIIUSIX;
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BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBS3U M aKTyaJIM3UPOBATh 3a7a4y, BBIJIBUTATh
TUNOTE3y €€ PeIIeHUs, HAXOIUTh apTYMEHTHI JIJIS JJOKA3aTeIhCTBA CBOUX YTBEPKICHHH,
3a/1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aAHAM3UPOBATH TIOJYYCHHBIC B XOJC PEIICHHs 3aayd Pe3yJbTaTbl, KPUTHICCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIOBHUSX;

JaBaTh OIGHKY HOBBIM CHUTYyalMsM, OIIEHUBAaTh NPHUOOPETEHHBIH  OIIBIT;

OCYIIIECTBIIATH LIeJICHANPABICHHBIN MMONCK MIEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS
B ITpO(eCCUOHATILHYIO CPEY;

YMETh IIEPEHOCHTh 3HAHHWS B IIO3HABATEIBHYIO M TMPAKTUYECKYIO 00JacTu
KU3HECATCIIBHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAILHBIC ITOAXO0bI U PEIICHUS, CTABUTH
npoOJIEMBI U 33J1a4H, JIOMYCKAIONIUE aTbTCPHATUBHBIC PCIIICHHMSI.

Pab6ora c undopmanueii:

OPUEHTUPOBATHCSA B PA3IUYHBIX HCTOYHMKAX HH(POpMaIuu (TEKCTe y4eOHOTo
0COOUSI, HAYYHO-TIOMYJIIPHOM JINTepaType, OMOJOTHYECKUX CIIOBAPSX U CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3aX JaHHbIX, B VHTepHETE), aHAIM3UPOBATh HH(POPMAIIHIO
pa3IMYHBIX BUIOB U (OPM TIPEICTABICHUS, KPUTHIECKH OIICHUBATH €€ JOCTOBEPHOCTh H
HETIPOTHBOPEYHBOCTH;

(GopMyTUpPOBATH 3aMPOCH] U MIPUMEHSTH Pa3INIHBIE METOJIBI TIPU MMOUCKE U 0TOOpE
Ononormueckoit mHGopmanuu, He0OOXOAMMOMN TS BRIIOTHEHHSI YIeOHBIX 3a71a4;

npuoOpeTaTh  ONBIT  HWCIOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYpy AaKTHBHOT'O WCIIOJIB30BAHUS PA3INIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BBIOHMPATh ONTHUMAIBHYIO (hOPMY TIpEACTaBICHUS OMOJIOTHICCKON
uHopManuu (cXeMbl, TpaduKH, THArpaMMbl, TAOIUIbI, PUCYHKH U IPYTOEC);

MCITIOJIb30BaTh HAYYHBIA S3BIK B KAYECTBE CPENICTBA MPH paboTe C OUOIOTHIECKOM
uHdopMaIeil: TPUMEHITh XUMHYECKHE, (PU3NYECKUe W MaTEeMaTHYECKHUe 3HAKU U
CUMBOJIBI, GOpMYIIBI, a00peBUATYPY, HOMEHKIIATYPY, HCTIOJIB30BaTh U TPEOOPA30BHIBATH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH,

BIIAJICTh HaBBIKAMU PACIIO3HABAHUS W 3alUTHl WH(MOpMaIuu, WHOOPMAITMOHHON
0€30MacHOCTH JUYHOCTH.

KoMmmyHukaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIE NeCTBUS

Oouienne:

OCYLIECTBIIAITh KOMMYHHUKAIlUUd BO BceX cdepax >KW3HU, aKTUBHO Y4acTBOBATH
B JHMAJIOre WM JIUCKYCCHUU MO CYIIECTBY OOCyXkJaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXICHUS OTHOCUTEIBHO BBINOJIHEHHUS MpeasiaraeMon 3aJauH,
YUYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIMNA APYTUX YYACTHUKOB JHANIOTA WIU
JUCKYCCHH);
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pacno3HaBaTh HeBepOajbHblE CpeacTBa  OOILIEHUs, IOHUMATh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHHUS KOH(IMKTHBIX CUTyalUd, YMETh
CMSAT4aTh KOH(IJIUKTHI U BECTU NIEPETOBOPHI;

BIAJETh pPa3IM4YHBIMU CHOcOO0aMU OOIIEHUS M B3aUMOJEWUCTBUS, IOHUMATh
HaMEpEeHUsl JIPYruX JIOAEH, NMpOsBIATh YBaKUTEJIbHOE OTHOLIEHHE K COOECEAHHUKY U
B KOPPEKTHOU PopMme HopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB.

CoBMecTHAA 1eATEJILHOCTD:

IIOHUMATh U UCIIOJIB30BATh HpeI/IMyH_IGCTBa KOM&HI[HOIZ nu HHI[HBHI[yaHBHOfI pa6OTBI
HpI/I peH_ICHI/II/I 6HOHOFH‘I€CKOﬁ HpO6JI€MBI, 06OCHOBBIB8,TB HCO6XOI[I/IMOCTB HpI/IMeHeHI/IH
rpynnoBsiX (POpM B3aUMOCHCTBUS NP PELICHUU YU4eOHOM 3a1a4u;

BBI6I/IpaTI) TeMaTI/IKy 1 METOAbI COBMECTHBIX ﬂCﬁCTBHﬁ C y‘léTOM O6IIII/IX I/IHTepCCOB
U BO3MOXKHOCTEH KaXI0Io 4JIC€Ha KOJJICKTHBA,

HpI/IHI/IMaTI) oejin COBMCCTHOﬁ ACATCIIBHOCTHU, OpFaHI/ISOBLIBaTL nu KOOp)II/IHI/IpOBaTB
ﬂeﬁCTBHH o €é AJOCTHUKCHUIO: COCTABJIATH IIJIaH )IGI\/’ICTBI/II\/JI, paCHpeHGHHTB pOJII/I C yqéTOM
MHGHI/Iﬁ y‘{aCTHI/IKOB, 060y}KJIaTB pe3yJ'IBTaTBI COBMCCTHOﬁ pa6OTBI;

OOCHUBATH KAa4UCCTBO CBOCTO BKJAJa M KaXXIOIro Y4aCTHHKA KOMAHIbI B O6H_II/II\/JI
pe3ybTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

nmpeajiaraTb HOBBIC IMPOCKTHI, OLICHUBATDH nacu C Julee37000%05! HOBH3HBI,
OPUTMHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH,

OCYHIGCTBJ'ISITL IIO3UTHUBHOC CTpaTel"I/I‘IeCKOC IIOBCIICHUEC B paSHHqHBIX CI/ITyaHI/IﬂX,
HpOHBHHTB TBOpquTBO n B006pa)KCHI/I€, 6I)ITI) HMHUIINATHUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUS

Camoopranusanus:

MCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS JJIS BBISABICHHUS MPOOJEM U HMX PEIICHUS
B )KU3HECHHBIX U YYCOHBIX CUTYaIUAX;

BBIOWPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUU IEJEBBIC U CMBICIOBBIC YCTAHOBKU
B CBOMX JICUCTBUSIX M TIOCTYIIKAX MO OTHOIICHHUIO K KUBOM MPUPOJIE, CBOEMY 3I0POBBIO
Y 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSATETILHO ~ OCYIIECTBIISAITh TO3HABATENBHYIO JEATEIBHOCTh, BBISBISATH
mpoOJemMbl, CTaBUTh W (HOPMYIUPOBATh COOCTBEHHBIC 3a7adll B 00pa3oBaTEIbHOMN
JESTETHPHOCTH U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOSITETILHO COCTAaBJISATh IUTAH PEHICHUS MPOOJIEMBI C YY4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHU;

JIaBaTh OIIEHKY HOBBIM CHTYAITUsIM;

pacIMpATh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX TIPEIITOYTECHUH;

JIenaTh OCO3HAHHBIA BBIOOP, ApPTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pericHue;
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OLICHMBATh IPUOOPETEHHBIN OIBbIT;

CIoCcOOCTBOBaTh (DOPMUPOBAHUIO M TMPOSBICHHUIO IIMPOKOH IPYIULUMU B Pa3HbIX
00JacTAX 3HAHMM, MOCTOSHHO MOBBILIATH CBOM OOpa30BaTENbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIAJI€Th HaBbIKAMHU IO3HABATEIbHON pediieKcHH KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUN M MBICIUTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, MCIOJIb30BAThH
npuémbl pedIeKCuu ISl OLEHKH CUTYalluu, BEIOOpa BEPHOIO PEIICHHUS;

YMETh OLICHUBATh PUCKHU M CBOEBPEMEHHO MPUHUMATh PEIICHUS IO UX CHHKEHUIO;

NPUHUMATh MOTHBBI M @pTYMEHTBI IPYTUX MIPU aHAIHU3E PE3YIbTaTOB AESITEIbHOCTH;

IIpunsiTHE ceds U APyrux:
NPUHUMATH ce0s1, TOHNUMAasl CBOU HEJOCTATKU U JIOCTOMHCTBA,;
MPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX MPU aHAIU3E PE3YJIHTATOB ACSATEILHOCTH;
PU3HABATh CBOE MPABO U MPABO JPYTUX HA ONIUOKH;
pa3BUBATh CIOCOOHOCTH IMIOHUMATh MU C TIO3UITUHU IPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3yIbTaThl OCBOCHUS COACPIKAHUS yU4eOHOTro IpeaMera «broorusy
Ha YIUIYOJIEHHOM YpOBHE OpPHUEHTHPOBaHBI Ha oOecreueHrue NPO(HILHOTO OOyUCHHS
oOyvaromuxcs Ouosioruu. OHU BKIIOYAIOT: cnenuduieckue sl OMOJIOTHH HaydHbBIC
3HaHMS, YMCHHS M CIOCOOBI JEHCTBUH 1O OCBOCHHIO, WHTCPIPETALMH U
IpeoOpa30oBaHUI0 3HAHWM, BUABI JICITCIBHOCTH IO IMOJYYCHHIO HOBBIX 3HAHUH M UX
NPUMCHCHHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKEC B PEAJIbHBIX JKM3HCHHBIX CHTYaIHSX.
[TpenMeTHBIC Pe3yJabTAThI PEACTABICHBI 110 T'0JIaM U3YUYCHUS.

[IpenmeTHbIe pe3ynabTaThl OCBOCHHS yueOHOro mpenamera «buonorus» B 10 kiacce
JOJIKHBI OTpakaTh:

c(hOpMHUPOBAHHOCTh 3HAHUA O MECTE U PO OMOJOTHUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApTHHBI MUpPA, B MO3HAHUHM 3aKOHOB
MPUPOJIBI U PEHICHUU MPOOJIEM pPAIMOHATBHOTO MPUPOJOIOIL30BAHUSA, O BKIAJE
POCCHIICKUX M 3apYOC)KHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;

BJIQJICHUE  CUCTEMOM  OWMOJOTMYECKHMX  3HAHWH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroine OMOJIOrHYeCKre TEPMUHBI U MOHITUS ()KU3Hb, KJIETKA, OPTraHU3M,
MeTa00In3M, TOMEOCTa3, CaMOPETYISIUsI, CaMOBOCITPOU3BEACHUE, HACIEICTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE), OMOJIOTMYECKUE TEOpPUH (KJIETOYHAs Teopus
T. IlIBanna, M. Illneiinena, P. BupxoBa, XpoMocOoMHas Teopus HACJIEACTBEHHOCTH
T. Moprana), yuenust (H.W. BaBunoBa — o 1ieHTpax MHOTOOOpa3usi M MPOUCXOXKICHUS
KyJbTYPHBIX pAacTeHHil), 3aKOHBI (eAMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHHUS,
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pacuierieHus, YHCTOThl TraMmeT, He3aBucUMoro HacienoBanus [.  Mengens,
TOMOJIOTHYECKHUX PSAJIOB B HacliecTBeHHOM n3MenurnBocty H.W. BaBunosa), mpuHIMIIBI
(KOMILJIEMEHTapHOCTH );

BIIQJICHUE OCHOBHBIMU  METOJaMH HAyYHOTO TO3HAHUSA,  HCIOJIb3YEMbIX
B OHOJOTUYECKUX MCCICAOBAHUSAX KHUBBIX OOBEKTOB (OMUCAHUE, W3MEpPEHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIACIATh CYIIECTBEHHbIE TMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4YHCJe OaKTepui,
rpu0OoOB, pacTeHUW, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OPraHOB U CHUCTEM OpPraHOB
pacTeHUi, >KUBOTHBIX, 4YEJIOBEKa, TPOILIECCOB >KU3HEACITEIHLHOCTH, MPOTEKAIOIIUX
B OpraHu3Max PacTeHUM, )KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX MPOIECCOB: OOMEHa
BeulecTB (MeTaboNMu3M), TpeBpalleHUs dSHEpPruH, OpOXKEeHUs, AaBTOTPOPHOTO U
reTepoTpoHOrO0 TUIOB MNHUTaHUS, (OTOCHHTE3a M XEMOCHUHTE3a, MHUTO3a, MeEio3a,
raMmeTroreHesa, ASMOpUOreHe3a, MOCTAIMOPHOHAIBLHOTO  Pa3BUTHA, PA3MHOXKEHUS,
WHJUBUIYaJTbHOTO pa3BUTHS oOpraHu3Ma (OHTOT€HE3a), B3aUMOJICUCTBUS TEHOB,
reTepo3uca, HCKyCCTBEHHOT'0 0TO0PA;

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3M MEXIy OpraHOMJaMU KJIETKH U UX
GYHKIUSAMU, CTPOCHUEM KJIETOK Pa3HBIX TKAHEW U WX (PYHKIUSIMHU, MEXKIY OpraHaMu U
CUCTEMaMHU OPraHOB y PACTEHHM, KUBOTHBIX M YeJOBeKa U UX (YHKUIUIMH, MEXKIY
CUCTEMaMHU OPraHoB M HX (QYHKUMUSIMH, MEXIY dTaraMd OOMEHa BEIIeCTB, dTalaMu
KJIETOYHOTO IMKJIa M JKU3HEHHBIX IUKIOB OPraHU3MOB, 3TanmamMu 3MOPHOHAIBHOTO
pa3BUTHSI, TEHOTUIIOM U (PEHOTUTIOM, (EHOTUIIOM U (paKTOpaMu Cpeabl OOUTAHMUS;

YMEHHE BBISBISATh OTJIMYUTEIbHBIC TMPU3HAKUA JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHuil, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIOJb30BaTh  COOTBETCTBYIONIME  apPryMEHTHhI,  OHOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIUKY [UIsl JOKAa3aTeIbCTBAa POJCTBA OPraHW3MOB pPa3HBIX
CUCTEMATHYECKUX TPYIIIL;

yYMEHHE peraTh OMOIOTUYECKHE 3a/1a4H, BBISIBISITH IPUYHMHHO-CIICICTBEHHBIC CBA3U
MEXIY UCCIIeTyeMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBICHUSIMH, JEJIaTh BBIBOJBI U
MIPOTHO3bl HA OCHOBAHUM NOJIYYEHHBIX PE3yJbTaTOB;

YMEHHUE BBIMOIHATH JIA0OPATOPHBIE M MPAKTUYECKHUE PabOThI, COOIIOIATh TIPaBHIIa
pu paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTATh TUIMOTE3bI, IPOBEPITh UX HKCIEPUMEHTAIBLHBIMU CPEJICTBAMU,
dbopMynHpys 1eNb WCCIeIOBAHUS, AaHATM3UPOBATh MOJYyUYEHHBIE PE3yIbTaThl U JENaTh
BBIBO/IbI;

YMEHHE YYacTBOBaTh B Yy4e€OHO-HCCJIEI0BATEILCKOM pabdoTe 1Mo OHOJIOTHH,
AKOJIOTUH U MEAUIMHE, TPOBOJUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U MyOJIUYHO
MPEACTABIATh MOJYYCHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOHPEPEHIIUSIX;

YMEHHUE OIEHUBATh ITUYECKHUE ACIEKThl COBPEMEHHBIX HCCIIEIOBAHUI B 00JIACTH
OMoJIOrMM W MEIMIMHBI  (KJIOHMPOBAHUE, HCKYCCTBEHHOE  OIUIOJIOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3/]JaHHe TPAHCTEHHBIX OPraHU3MOB);

39



YMEHUE OCYLIECTBISATh OCO3HAHHBIM BbIOOp Oyaymed mnpoeccuoHaTbHON
NEeSATENbHOCTH B 00JACTH OMOJOTMH, MEIUUUHBI, OUOTEXHOJIOTMH, BETEPUHAPHH,
CEJIbCKOT0 XO35IMCTBA, MHILEBOM MPOMBILUIEHHOCTH, YINIYOJIATh MO3HABaTEIbHBIN
MHTEPEC, HANpABICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH mpodeccuu u
NpOJOJDKEHHE  OMosiorMdyeckoro  oOpa3oBaHMsT B OpPraHM3alUsix  CPEJHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpenmeTHbIE pe3yabTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 11 kiaacce
JOJIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUIM O MECTE U PO OMOJIOTMU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA,
B MO3HAHUM 3aKOHOB MPHUPOJbI M PEIICHUH IKOJIOIMYECKHX MpoOJieM YesloBeYecTBa, a
TaK>Ke€ B PELIEHUU BOIIPOCOB PAI[MOHANIBLHOTO MPUPOONOIb30BaHUs, U B (POPMUPOBAHUU
[IEHHOCTHOT'O OTHOILIEHUS K NPHUPOJE, OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTHH;

YMEHHE BIJIAJIETh CHCTEMOW OHMOJOTUYECKMX 3HAaHWUN, KOTOpas BKIIOYAET
OTIpEeJICICHHS] U TOHUMAaHUE CYITHOCTH OCHOBOIOJIATAIOIIMNX OMOJOTHYECKUX TEPMUHOB
U TOHSATUHN (BUJ, dKOocucTeMa, Ouocdepa), OMOIOrHUYECKUE TEOpUM (DPBOIIOLMOHHAS
teopus Y. [lapBuna, cuHTeTHueckass Teopus sBomonuu), yuenus (A.H. CesepuoBa —
0 MyTAX M HampaBieHusx sBomoonuu, B.M. Bepuaiackoro — o Omocdepe), 3aKoHBI
(remetrueckoro paBHoBecus JDx. Xapau u B. BaiinOGepra, 3apojbIlIeBOTO CXOJCTBA
K.M. bapa), npasmna (Muaumyma O. JInOuxa, sKoI0rHYeckor mMUpaMuibl SHEPTUH),
runote3bl (rurmorte3a «mupa PHK» V. 'un6epTa);

YMEHUE BIAJETh OCHOBHBIMH METOJAMHU HAYYHOTO IO3HAHHUSA, HCIOJIb3YEMBIMU
B OHMOJIOTUYECKUX MCCIENOBAHUAX JKUBBIX OOBEKTOB U OKOCUCTEM (OIMUCaHHE,
u3MepeHue, HaONIo/IeHne, OSKCIEPUMEHT), CIOoCcOO0aMH BBISBICHHUS U  OLEHKH
AHTPOIIOTEHHBIX U3MEHEHUI B PUPOJIE;

YMEHHE BBIICNSATH CYIIECTBEHHBIC IPU3HAKH: BUJOB, OMOT€01IEHO30B, SKOCUCTEM U
omocdepsl, CTAOMITM3UPYIOIIETO, IBHKYIIETO U Pa3phIBAIONICTO €CTECTBEHHOTO 0TOOpAa,
QJIJIONIATPUUECKOTO U CUMIIATPUUECKOTO BHUI000pAa30BaHUS, BIUSHHUS JBIKYILHUX CHII
HBOJIIOLIMM Ha TeHO(OHJ TMOMyIALKU, MPHUCIOCOOJIEHHOCTH OPraHu3MOB K Cpejie
oOuTaHMsI, YepeloBaHUs HaNpaBICHUI 3BOJIONUH, KPYrOBOPOTa BEIIECTB M IOTOKA
SHEPrUU B IKOCUCTEMAX;

YMEHHUE YCTAHABIMBATH B3AMMOCBSI3H MEKY MTPOLIECCAMU IBOJIIOLINH, JBUKYILIUMHU
CUJIAMM aHTPOIIOT€HE3a, KOMIIOHEHTAMH PA3JUYHBIX YKOCUCTEM U MPUCIOCOOIECHUSIMU
K HUM OPraHu3MOB;

YMEHHE BBISBIATH OTIMYUTEIbHBIE PU3HAKU KUBBIX CUCTEM, MPUCIIOCOOJIEHHOCTD
BUJIOB K cpele oOuTaHus, a0MOTHUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€ OPraHU3MOB B COOOIIIECTBAX, AHTPOIIOI€HHBIX U3MEHEHHUI B 3KOCHCTEMAX
CBOEI MECTHOCTH;

YMCHHUC HCIIOJIBb30BATH COOTBCTCTBYIOIIHC APIryMCHTEI, 6I/IOJ'IOFI/I‘-ICCKYIO
TCPMHUHOJIOTHUO KW CHMBOJIMKY AJIA JO0Ka3aTCJIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTCMATUYCCKUX TIPYIII, B3aMMOCBA3HM OPraHU3MOB H CPCAbI O6I/ITaHI/I$I, CAHNHCTBA
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YeJI0OBEUECKUX pac, HeOOXOIUMOCTH COXpaHEHUS] MHOTOOOpa3usl BUIOB U 9KOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS MPUPOIBI U YETIOBEUECTBA;

yYMEHHE peuiaTh OMOJIOTHYECKHE 3a7a9H, BBIABISATH MIPUYUMHHO-CIICACTBEHHBIE CBSI3U
MEXy HCCIEAYEeMbIMH OMOIIOTHYECKUMHU MPOIECCAMH U SIBICHUSMH, JCNaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJyYEHHBIX PE3yIbTaTOB;

yYMEHHE BBIMIOJHATH JTaOOPaTOpHBIE U MpAKTUYECKUuEe paboThl, COOMI0OIaTh MpaBHiIa
npu pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYAOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPSATh MX IKCIIEPUMEHTAIBLHBIMU CPEICTBAMH,
Gopmynupysl 11edb UCCIIEOBAHUSA, aHAJIM3UPOBATH IMOJYYCHHBIC Pe3ybTaThl U JENaTh
BBIBOJIBL;

yYMEHHE y4acTBOBATh B yUeOHO-UCCIIEIOBATENILCKON paboTe 1Mo OMOIOTHH, SKOJIOTHH
M MEIWIMHE, MPOBOAMMON Ha 0a3e INKONBHBIX HAYYHBIX OOIIECTB, W MyOJUYHO
NPECTABIIATH MOJYYEHHBIC PE3YNIbTAThl HA YUEHUIECKUX KOH(PEPECHIIHSX;

yYMEHHE OIIEHWBATh THUIIOTE3bl U TEOPHH O TMPOUCXOXKIACHHH KU3HHU, UEIOBEKa M
YeIIOBEUEeCKNX pac, O TMPUYMHAX, MOCIEACTBUAX U CIOCO0axX TpeAoTBpaIICHUS
r1o0anpHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILIECTBISATh OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccHoHaNbHON
JCSITENLHOCTH B 00JacTH OWOJIOTHH, JKOJOTHH, NPUPOAOIOIB30BaHUS, MEIUIIMHEI,
OMOTEXHOJIOTUH, TICHUXOJOTHH, BETEPUHAPUH, CEIBCKOIO  XO3SAWCTBA, MHIICBOU
POMBIIIUICHHOCTH, yIITyOJIATh NO3HABATENbHBI  HHTEpEC, HaTpaBICHHBIN
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOMIEH Mpodeccuu 1 MPOAoHKeHNE OHOIOTHYECKOTO
00pa30BaHMs B OpraHU3AIUAX CPEIHETO MPO(EeCCHOHATLHOTO U BBICIIIET0 00pa3oBaHUsI.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Ne HanmenoBanue tem | KonuuectBo OcHOBHBIE BUBI AEATEIBHOCTH
IIporpammHoOe conepkaHue
/o y4eOHOro npeaMeTa 4acoB o0yyaroImuxcs
1 | Tema «buosorusi Kak HAyKa»
1.1 | buosorus xak 1 CoBpemeHHast Ouosnorus — PackpbIBaTh cofep:kaHie TEPMUHOB U

KOMIUICKCHAsI HayKa
Y KaK 4acThb
COBPEMEHHOTO
oO11ecTBa

KOMIUJICKCHas Hayka. KpaTkas uctopus
pa3BuTHs OMOJIOTHH. bronorunueckue
HAYKU ¥ U3y4aeMbIC UMH ITPOOJICMBI.
dyHaaMeHTaTbHBIC, TPUKJIATHBIC U
MOMCKOBBIEC HAYYHBIE UCCIICIOBAHMUS

B OMOJIOTHH.

3HaueHue 610U B POPMUPOBAHUU
COBPEMEHHOU €CTeCTBEHHO-HAyYHON
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE C OMONIOTHEH. 3HaUCHHUE
OMOJIOTHH B TPAKTHUECKOM
JIESITENIbHOCTH YeJIOBEKa: METUIIHE,
CEJIBbCKOM XO3SMCTBE,
IPOMBIIIJICHHOCTH, OXPaHe TPUPO/IBL.
JdemoHcTpanuu

[optpetsl: Apucrotens, Teodpacr,
K. JIunuen, XK.b. Jlamapk, U. [{apBuH,
V. T'apsen, I'. Menpaens,

B.N. Bepuanckuit, 1.11. [1aBnos,

MOHSTUI: HAYYHOE MUPOBO33pPEHHE,
Hay4Has KapTUHA MUpPa, HAYYHBIH
METO/I, TUTIOTE3a, TEOPHUSI, METOIbI
HCCIIEI0BAHMSL.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYTUX €CTeCTBEHHBIX HayK.
OrneHUBaTh BKJIA]] OTEYECTBEHHBIX
yUEHBIX B pa3BUTHE OHOJIOTHH.
OrneHuBaTh pOJIb OMOJOTUIECKUX
OTKPBITUH Y UCCIIENOBAHUI B Pa3BUTHUH
HAyKH U MPAKTUYECKOU JEATEIbHOCTH
JIIOJIEH.

[lepeuncnsaTs mpodeccu, CBI3aHHbIE

C COBPEMEHHOM OMOJIOrHeH.
[IpuBOANTH NpUMEPHI IPAKTUYECKOTO
WCIIO0JIb30BaHUS IOCTHKEHUN OMOJIOTUH
B MEJIUIIMHE, CEJTLCKOM XO0351CTBE,
MIPOMBIIIJIEHHOCTH U OXPaHEe IPUPOIbI
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.. MeunukoB, H.. BaBunos,

H.B. Tumodees-PecoBckui,

Ix. Yorcon, ®@. Kpuk, JI.K. bensies.
Tabnuie! ¥ cxeMbl: «CBsi3b OMOJIOrHU
C IpyTUMH Haykamm», «Cucrema
OMOJIOTMUECKHUX HAYK)

Ntoro yacoB no teme 1
2 | Tema «7KuBble cucTeMbl 1 UX U3yYeHHE»
2.1 | XKuBbIe CUCTEMBI U UX 1 JKuBbIe CHUCTEMBI KaK MPEIMET PackpeiBaTh cogepkaHue TEPMUHOB

CBOWCTBA

u3zyueHus 6nonoruu. CBOMCTBA )KUBBIX
CHCTEM: CIUHCTBO XMMHYCCKOTO
COCTaBa, IUCKPETHOCTH U IIEJIOCTHOCTD,
CJIO’)KHOCTD U YIIOPSIJOYEHHOCTh
CTPYKTYPBI, OTKPBITOCT,
caMOOpraHu3aIus,
CaMOBOCITPOM3BE/ICHUE,
pa3IpaKuMOCTh, I3BMEHUYHBOCTD,

POCT M pa3BUTHE.

JdemMoHcTpauuu

Ta6aunbl 1 cxeMbl: «OCHOBHEIC
MIPU3HAKK KU3HWY», «brosiornyeckue
cHCTEeMBI», «CBOMCTBA KUBOU
MaTepUm»

Y TIOHSITUM: )KUBas CUCTEMA, DJIEMEHT,
MOJICUCTEMA, CTPYKTYpPa; OTKPBITOCT,
BBICOKAsl YIIOPSI0YEHHOCTD,
YIPaBISEMOCTh, HEPAPXUUHOCTD.
XapakTepu30BaTh CTPYKTYpPY U
CBOMCTBA KUBBIX CUCTEM, OTIIUYHS
XHUMHYECKOT'0 COCTaBa OOBEKTOB KUBOM
Y HEXKUBOUW TIPUPOIBI, OOITHN TPUHITUTI
KJIETOYHOM OpraHu3aluu AKUBBIX
CUCTEM.

CpaBHHMBaATh OOMEHHBIE MPOIECCHI

B HEXKUBOU U KUBOU MTPUPO/IE;
PaCKpBIBATh CMBICIT PEAKLINI
MeTaboan3Ma.

OOBACHATh MEXaHU3MBbI
CaMOPETYJISIIUU KUBBIX CUCTEM
Pa3JIMYHOrO0 HEPAPXUYECKOTO YPOBHSI;
pPacKpbIBaTh CyTh MPUHIIUIIOB
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IIOJIOKUTENIBHON U OTPULIATEIbHON
0oOpaTHOM CBSI3U.

AHanmu3upoBaTh CBOKCTBA
CaMOBOCIIPOU3BEAECHUS, pOCTA U
pa3BUTHUS OPraHU3MOB

2.2

YpoBHeBas
OpraHu3alIMsl KUBBIX
CUCTEM

YPpOBHM OpraHu3alvu >KUBBIX CUCTEM:
MOJIEKYJISIPHBIHN, KIETOYHBIN,
TKaHEBbI, OPraHU3MEHHBIN,
MOMYJISIIUOHHO-BUJIOBOH,
AKOCHUCTEMHBIN (OMOT€OIICHOTUYECKUNA ),
ouocdepnsrii. [Iporeccsl,
MPOUCXOASIINE B KUBBIX CUCTEMAX.
OcCHOBHBIE NTPU3HAKHU KUBOTO. JKU3HB
Kak ¢opMa CyIIECTBOBAHUSI MAaTCPUH.
Hayku, n3ydaromme *«uBbl€ CUCTEMBI
Ha pa3HbIX YPOBHSIX OpraHU3aIUU.
N3yuenue xxuBbIX cucremM. MeTobl
ounonornyeckor Hayku. Habmonenue,
U3MEpPEHHE, IKCTIEPUMEHT,
CHCTEMAaTH3alMsI, METaaHAJIN3.
[ToHsiTHE O 3aBUCUMOI M HE3aBUCUMOM
nepemeHHou. [lmanupoBanue
skcriepuMenTa. [loctaHoBKa u
npoBepka rumnore3. Hynesas runoresa.
[TonsiTre BHIOOPKH 1 €€
JIOCTOBEPHOCTH. Pazdpoc

B OMOJIOTHYECKUX TaHHBIX. OlIeHKa

PackpsIBaTh cofepkaHle TEPMUHOB U
MOHSTHI: OOMEH BELIECTB U
IIPEBpALEHUE SHEPIUH,
CaMOBOCIIPOU3BECHUE,
caMOpETyYIALNsS, pa3BUTHE, )KU3Hb,
HAy4YHbIN (aKT, HAYYHBIA METO/I,
npo0iema, TUIIoTe3a, TEOPHs, IPABUIIO,
3aKOH.

[lepeuncisaTh MpU3HAKHU )KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHU
OpraHU3al1y )KUBBIX CHCTEM U METO/IbI
OMOJIOTUYECKUX HCCIIEIOBAaHUH.
OnuceiBaTh 0COOCHHOCTH,
XapaKTEepHbIE IS KAXKI0I0 YPOBHS
OpraHu3aluu KUBOTO.

Ha3piBaTh HayKH, N3y4arOIIUE KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHAX
OpraHu3alyHu.

CpaBHHUBaTh MEXIy COOOM JKHBbIE
CHUCTEMBI PA3HBIX YPOBHEU
OpraHM3alUy U IPOUCXOAAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [[pUUrHbBI UCKAKEHUS
pe3yabpTaToB 3kcnepumeHTa. [lonsaTue
CTaTUCTUYECKOTO TECTA.
JdemoHcTpanuu

Tabauiiel ¥ cxembl: «YpOBHU
OpraHu3alvy )KUBOM MPUPOABDY,
«CTpoeHuE ) KUBOTHOM KIIETKN,
«TkaHu KUBOTHBIX», «CUCTEMBI
OpPraHOB YEJIOBEYECKOTO OPTraHU3May,
«buoreonenos», «buochepay,
«MeTo1bl U3yUEHHUs AKUBOU MPUPOJIBI».
OO6opyaoBaHue: 1a00paTOpHOE
o0opya0BaHUE JIsl IPOBEICHUS
HaOJII0ICHUM, U3MEPECHHM,
AKCIIEPUMEHTOB.

IIpakTueckas padora
«/cnonp30BaHUE pa3IMYHBIX METOAOB

P U3YUCHHH KUBBIX CUCTCM».

IToxa3pIBaTh pOJIb TUIIOTES U TEOPUU
B (popMHUpPOBAHUM €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpPA

Hroro

9aCoOB I10 TEMC

3

Tema «buoJIOorNe KJIETKN»

3.1

Hctopust OTKpbITHA 1
M3YUYEHUSI KIETKH.
Knerounas Teopus

Knetka — ctpykTypHO-
(GyHKIMOHANbHAS €UHULA )KUBOTO.
HcTopust OTKPBITUS KIIETKU.

Pabotsel P. I'yka, A. JleBeHryka.
Kinerounas teopus (T. [LIBanH,

M. llnelinen, P. Bupxo). OcHOBHbBIE

PackpbiBaTh comepxaHue TEPMUHOB H
MOHSTHI: KJIETKA, OPTaHEIUIbI,
9YKapUOThI, TPOKAPUOTHI, BUPYCHI,
HUTOJIOTUS (KJIeTOYHass OMOJIOTHS ),
KJIETOYHAsl TEOPUSL.

XapakTepru30BaTh OCHOBHBIE ATAIIbI
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TIOJIOKEHUS] COBPEMEHHOU KJIETOYHOMU
TEOPHH.

JdemoHcTpanuu

Hoptperst: P. I'yk, A. JIleBenryk, T.
[[IBann, M. Illneitnen, P. Bupxos, K.
M. boap.

O6opynoBaHme: CBETOBOW MUKPOCKOIT,
MUKpOIIpernapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpPUATBHBIX KIETOK

Pa3BUTHUS UUTOJIOTUHU KaK HAYKH U €€
oopMIIeHHE B KIIETOYHYIO
OHOJIOTHIO.

[Toka3bIBaTh BKJIA] y4EHBIX-OMOIOTOB
B U3yYEHHE KJIETOYHOI'O CTPOCHHUS
OpraHU3MOB.

[lepeyucnsiTb OCHOBHBIE MOJIOKEHHUS
KJIETOUYHOM TEOpUHU, OOBSICHATH €€ POJIb
B (hOPMUPOBAHUM €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpAa.

[IpuBOANTH TOKA3aTENbCTBA

pOJICTBA OPraHNU3MOB

C UCIIOJIb30BAHUEM I10JI0KEHUN
KJIETOYHOM TEOpUHU

3.2

MeTtonsl
MOJICKYJISIPHON U
KJIETOYHOU OMOJIOTUH

MeToabl MOJIEKYIIAPHOM U KIIETOYHOU
OHMOJIOTUHU: MUKPOCKOIHS,
xpoMarorpadus, 3aeKTpodopes, MeToI
MEUYEHBIX aTOMOB, AU PepeHImaIbLHOe
HeHTpUyTUPOBAHUE,
KyJIbTUBUPOBAHHUE KIETOK.

U3yuenue ghuxcuposannvix Kiemox.
DIEeKTPOHHAS] MUKPOCKOIIHSI.
Kondghorxanvnas muxpocxonus.
Bumanvnoe (npusicuznennoe) uzyuenue
KJeMmOoK.

JdemoHcTpauuu

PackpbIBaTh conep:kanne TEPMUHOB U
MOHSITHI: MUKPOCKOTTUPOBAHUE,
MPUTOTOBIICHUE CPE30B,
nuddepeHnnanbHOe OKpaliiBaHue,
xpomarorpadus, d3IeKTpodhopes3, METOT
MEYEHBIX aTOMOB, IIEHTPU(YTUPOBAHHE,
METOJI KYJIBTYphI KIETOK M TKaHEH,
MeTton pekomOuHaHTHBIX JTHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3YUYCHUS )KHBOUW MPUPOIBI.

['0TOBUTH BpEMEHHBIE
MUKPOTIpETapaThl, pacCMaTpuBaTh UX
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Tabauiibl u cxeMbl: «CBETOBOM
MUKPOCKOT, «DIEKTPOHHBIH
MUKPOCKOID», «cTOpus pa3BUTHS
METOJ0B MUKPOCKOTTHUI».
Oo6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIIpenapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBHBIX KJIETOK.
IIpakTHyeckas padora

«M3yueHue MeTo/10B KJIETOUHOU
ouosoruu (xpomarorpadus,
anekTpodopes, nuddhepeHuaITLHOe
nentpudyrupoanue, [111P)»

B CBETOBOM MUKPOCKOII U JI€JIaTh
OIHCaHMUE.

OOBsICHATH U COOJIOIATh MPaBHIIA
TEXHUKU MUKPOCKOIIMPOBAHUS

Nroro yacos no teme 2
4 | Tema «XumMn4ecKasi OpraHu3anus KJIeTKH»
4.1 | XuMHUUYECKHI COCTAB 2 XUMHYECKUN COCTaB KIIETKH. Makpo-, PackpeiBaTh conepxanre TEPMUHOB U

KieTku. Boga u
MUHEPAIbHBIC
BEII[ECTBA

MUKPO- U YIIbTPAMUKPOIJIEMEHTHI.
Boja u e€ poiib Kak pacTBOpUTES,
peareHTa, y4acTtue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIUIoperyJsiuuu. MuHnepaibHbie
BEIIECTBA KJIETKU, MX OMOJIOTHYECKast
pouib. POip KaTHOHOB ¥ aHHOHOB

B KJIETKE.

JdemoHcTpauuu

[unarpammel: «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B HEXKUBOU
npuponae», «Pacnpenenenue

MOHSITHI: 3JIEMEHTHI-OMOTE€HBI, TUTIOIb,
BOJIOPOJIHAS CBSI3b, TUAPOPUIHHOCTD,
ruApodoOHOCTD, Typrop, MUHEPAJIbHBIE
BellleCcTBa, Oy(depHbIe CUCTEMBI,
AHUOHBI, KATHOHBHI.

[TepedyunciasaTb 0COOCHHOCTH
XHUMHYECKOTO COCTaBa KIETKH.
Paznuuate Makpo-, MUKpO- 1
YIBTPAaMUKPOIIIEMEHTBI, BXOISIIIINE

B COCTaB KHBOTO M MIX POJIb

B OpraHu3Me.

XapakTepu30oBaTh CTPOCHUE U CBOMCTBA

47



XUMHUYECKUX DJIEMEHTOB B )KUBOU
IIPUPOLEY.

Tabauiet u cxembl: «Ilepuonnueckas
Ta0JIMIIa XUMUYECKUX DJIEMEHTOBY,
«CTpOeHHE MOJIEKYJIBI BOIBDY,
«BemiecTBa B cocTaBe OpraHu3MOB»

BOJIbL; OOBSICHATH IPUUMHBI €€ 0COOBIX
CBOMCTB M ()yHKIIMU B KIIETKE.
[Tokxa3bIBaTh poJib KATHOHOB U aHHOHOB
B 00€CIIeYeHUH MPOIIECCOB
KU3ZHEJEATEIIbHOCTH (OCMOPET YIS,
CO3/1aHle MEMOPAHHOIO MOTEHIIMAIA,
perymsiiust paboThl 6€JIKOB), pabOTHI
Oy epHBIX CUCTEM.

VYcranaBiauBaTh B3aUMOCBSI3b CTPOCHUS
U (QYHKIIMHM HEOPTaHMYECKUX BEIIECTB
KJIETKU

4.2

Opranuueckue
BEILECTBA KIETKU —
Oenku

OpraHnueckue BEeCTBA KIETKH.
buonornueckue nonumepsl. beaku.
AMMHOKHCIOTHBII COCTaB OEIKOB.
CTpyKTYyphI OEJTKOBOM MOJICKYJIBI.
[TepBuuHnas cTpykTypa Oenka,
NenTuaHas cBA3b. BropuuHnas,

TPETUYHAsl, YETBEPTUYHASI CTPYKTYPBI.

Henatyparnus. CBoiicTBa O€IKOB.
Krnaccuduxarus 6e1KoB.
buonorndeckue pyHKIIMN OETKOB.
IIpuonwi.

JdemoHcTpanuu

[optpert: JI. [TonuHr.

Tabmwuiel 1 cxeMbl: «CTpoeHHE
MOJIEKYJIbI OeKa», «CTPYKTYphI
OEJIKOBOI MOJIEKYIIbD».

PackpbIBaTh cojepkaHue TS PMHHOB U
MOHSITHI: MOHOMEPHI, TOJTUMEPHI, 0EJI0K
(MpoTeuH), MenTu, aMIHOKHUCIIOTA,
NEeNTUAHAS CBS3b, MOJUNEITU,
JeHaTypalus, peHaTyparus,
TII00YyJIspHBIC U PUOPUILIIpHBIC OCIIKH,
MIPUOHBI.

XapakTepu30oBaTh OCIIKH, UX
CTPYKTYPHYIO OPTaHU3aIUI0 U () yHKITHH
(cTpyKTypHas1, SHEpreTudeckas,
CUTHAJIbHAS, PETYJIATOPHAS,
JIBUTATEIIbHAS, 3aIlIUTHAS,
(dbepMeHTaTUBHAs ).

Ha3zpiBaTh XuMHU4eCKrue OCHOBBI
(bopMUPOBAHUS CTPYKTYP OCIKOBOI
MOJICKYJIBI.
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Oo0opynoBanue: XuMU4eCcKas nocyaa u
o0opyI0BaHue.

JlaGopaTopHasi pabora
«O06Hapyx’eHue OEJIKOB C TOMOLIBIO
KaueCTBEHHBIX PEaAKIUI»

[TpuBOAUTE MpUMEPHI PUOPUIUIAPHBIX,
rJI00YJSIpPHBIX OEIKOB.

BBIMOTHATH KaueCTBEHHBIE PEAKITIH
Ha oOHapyKeHue OeNKOB B KIETKE;
OOBSICHATH TIOTYYCHHBIC PE3YIbTATHI

4.3 | Opranuyeckue VYrieBoasl. MoHOCaXapu b, PackpbiBaTh cojiepkaHuEe TEPMHUHOB U
BEIICCTBA KJICTKU — JUCaXapyu/Ibl, OJTMTOCaXapUIbl U TIOHSITHI: YTJIEBOJbI, MOHOCAXAPH/IBI,
yTIICBOJIBI nosucaxapuabl. OONIUi I1aH CTPOSHUS | AMCaXapHabl, OJIUTOCAXaPHIbI,

U QU3HKO-XUMUYECKHUE CBOHCTBA MOJIMCaxapH/Ibl, TII0K03a, pubo3a,
yriaeBoaoB. buonornueckne PyHKIMU | Ae30KCHpHO03a, JTaKT03a, MajbTO3a,
yIJICBOJIOB. caxapo3sa, Kpaxmall, TJINKOTEeH,
JleMoHCTpaUK LEJUTI0N03A.
Tabauiel u cxembl: «CTpoeHue KnaccudummpoBaTs yrieBoabl
MOJIEKYJT YTJIEBO/IOB) 10 CTPOCHUIO U MIEPEUUCIISITh UX
GyHKIHIH.
[TpuBOIUTE IPUMEPHI PA3TUYHBIX
yTJIEBOJ0B (MOHOCAXapu 0B,
JMCaXapuI0B, OJUTOCAXapUIOB,
MOJIMCaxapuaoB)

4.4 | Opranuueckue Jlunuael. I'uapodunpHO-THAPOGOOHBIE | PackphiBaTh conepkaHue TEPMUHOB U
BEIIECTBA KJICTKU — cBoiicTBa. Knaccuduxarus munumos. MOHSTHI: JINTIA]IBI, TPUTIIULICPUIBI,
B10%0005 010301 Tpurnunepuasl, Gochoaunuasl, BOCKH, | GhochOIUImIbI, BOCKH, CTEPOUIBI,

crepouibl. bronmornueckue GyHKIUHA
aunuaoB. OOIIMe cBOMCTBa
OMOJIOTHYECKUX MeMOpaH — TEKY4YeCTb,
CITOCOOHOCTH K CaMO3aMbIKaHHUIO,
OJTYIIPOHHUIIAEMOCTb.

JAMONPOTEUHBI, TIIMKOJIUITHIBI.
KnaccudummpoBaTs TunuIbI
10 CTPOCHUIO; XapaKTEPU30BaATh UX

dbyHKIIUN
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JdemoHcTpanuu
Tabauuk! u cxembl: «CTpoeHue
MOJIEKYJI JINTIHIOBY

4.5

Hykneunossie
KUCIOThL. CTpOEHUE U
¢bynkuuu JIHK, PHK,
ATO

Hyxnennossie kucnotsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCIHOT.
Hyxneorunpl. [punnun
KOMILUIEMeHTapHOCTH. [IpaBuio
Yapradda. Ctpykrypa JHK — nBoiinas
crnupainb. MeCTOHaX0XIECHHUE U
ouosnoruyeckue ¢pynkunn JJHK. Buabt
PHK. ®ynkuuu PHK B kiteTke.
Crpoenne monekyasl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
AT®. buonorudeckue pyHkimuu ATO.
BoccTranoBiieHHBIE IEPEHOCUUKH, UX
byHKIIMU B KIIeTKe. /[pyeue
Hykaeozuompugocpamor (HTD).
Cexsenuponanue JIHK. Memoouwt
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JdemoHcTpanuu

[Toptpersl: JIx. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pankinun, . Caurep,
C. Ilpy3unep.

Tabauiiel u cxembl: «HykiienHoBbIE

KUCIIOTBD», «CTpOEHHE MOJICKYJIbI
ATOy».

PackpeiBaTh conaepxanne TEPMUHOB U
MOHSITUIN: I€30KCUPUOOHYKIICHHOBASI
kucnota (JIHK), pubonyknenHnonas
kuciora (PHK), Hykneorun, Hykieo3us,
a30THCThIC OCHOBAHUsI, aJICHUH, T'YaHHH,
[IUTO3UH, TAMUH, ypaIlwI,
KOMIIJIEMEHTapHbIE OCHOBAaHUS,
anenosuHtpudocpar (ATD),
MaKpO3PTruuecKasi CBs3b,
CEKBEHUPOBAaHUE, TEHOMUKA,
TPAaHCKPUNITOMHKA, IPOTEOMHUKA.
XapaKkTepu30BaTh, ONKUCHIBATH U
CXEMAaTUYeCKH U300paxaTh CTPOCHUE
nykineotuaa JIHK u gBoiiHoM cimpanu
JHK, cekBenupoBanue JIHK.
OmnuceiBath npouecc pernkannu JJHK
B KJIETKE U Ha3bIBaTh €r0
OMOJIOTMYECKOE 3HAUCHUE.
XapaxkrepuzoBatb Qpynkiuu JTHK.
Pasznuuats ctpykTypy u pyukimu PHK.
OmnuchiBaTh NPOLIECC TPAHCKPUIIIIUH.
CpaBHHMBATh HYKJIEMHOBBIE KHCIIOTHI
(IHK u PHK).

XapakTepu3oBaTh 0COOEHHOCTH

50




Oo0opynoBanue: XuMU4eCcKas nocyaa u
o0opyI0BaHue.

JlaGopaTopHasi pabora
«HccnenoBanre HyKJIEMHOBBIX KUCIIOT,

BBIJICJICHHBIX U3 KJIICTOK pa3JIMYHbIX
OpraHmn3mMoB»

ctpoenus U pyHkuuu ATO.

dopMyaupOBaTh U OOBACHITH MPUHIIUIT

KOMITJIEMEHTApPHOCTH U TIPABUIIO
Yapradda

4.6 | MeToabl CTPYKTYPHOI 1 CtpykTypHas OHOJIOTHS: PackpbIBaTh coiepkaHe TEPMUHOB U
ounooruu OMOXUMHUYECKUE 1 OMOPUZHIECKUE MOHSITUI: MOJICTTUPOBAHUE,
WCCJICIOBAaHUS COCTaBa U KOMITBIOTEPHBIN JTH3aliH.
IIPOCTPAHCTBEHHOMN CTPYKTYpbI [TepeuncnsaTh MepCEKTHBHBIC
ouomornekyin. Modenuposarue HaIPaBJICHHUS HAYYHBIX HCCIICIOBAaHUH
cmpyKmypbol U QYHKYyuti OUOMONIEKYA U | B CTPYKTYPHOM OHOJOTHH, PACKPHIBATH
ux xomnnexcos. Komnvromepnuoiii WX 3HAYEHHE JJII MEAUITUHBI U
OU3QUH U OPeaHUYeCKUll CUHME3 CEJIbCKOTO XO3SIHCTBA
OUOMONEKYTL U UX HENPUPOOHBIX
anano2os
Hroro yacoB no teme 10
5 | Tema «Ctpoenue u QyHKIIMH KJIETKI)
5.1 | Tumsl KIETOK. 1 Tumbl KJIETOK: YyKapuoOTHYECKas U PackpriBaTh coJiep:KaHuE TEPMUHOB U

[Ipokapuornueckas
KJIETKa

npokapuotudeckasi. CTpyKTypHO-
byHKIIMOHAIBHBIE 00pa30BaHMUS
KJIIETKH.

CtpoeHue mpOKapHOTUIECKON KIIETKH.
Krnerounas cTeHka OakTepuil U apxeil.
Oco0eHHOCTH CTPOeHUS
reTepoTpodHOMN U aBTOTPOPHOM

MOHSATHH : MPOKAPUOTHYECKAS KJICTKA,
KJICTOYHAsI CTEHKA, MypEeuH,
dboTocuHTETHYECKHE MEMOPaHBI,
(bnarenauH.

XapakTepru3oBaTh (OPMY H pa3Mepbl
MPOKAPHOTHYUCCKUX KICTOK; (YyHKIIHU
TCHETUYECKOTO aIlapara MpoKapHoT.
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IPOKAPHOTUIECKUX KJIETOK. MecTo n
POJIb MPOKAPUOT B OMOLIEHO3aX.
JdemoHcTpanuu

Tabauip u cxeMbl: «CTpoeHHE
9YKapUOTUYIECKOH KIeTKn», «CTpoeHne
POKAPHOTUIECCKON KIECTKH

OnuceiBaTh NpoILIECC
CIIOpooOpa3oBaHUsl, OTMEYATH €T
3HAUYEHUE IS BEDKUBAHUS OaKTepUid
Y YXYIIICHUN YCITOBUH
CYIIIECTBOBAHHUSI.

OnuceIBaTh pa3MHOKEHUE TIPOKAPHOT.
OreHUBaTh MECTO M POJIb MTPOKAPHOT
B OMOIIEHO3aX

5.2

Crpoenue
3YKapUOTUYECKOU
KJIETKH.
[ToBepXHOCTHBINM
amnmnapar KJIETKU

CtpoeHue v (GyHKIIMOHUPOBAHUE
AYKapUOTUYECKON KIICTKHU.
[TnasmaTuyeckas memOpaHa
(mazmanemma). CTpykTypa
TU1a3MaTUYECKO MEMOpaHHbI.
TpancnopT BeliecTB uepes
T1a3MaTHYECKYI0 MEMOpaHy:
naccuBHBIN (Muddy3us, obmerdéHuas
muddy3us), akTUBHBINA (MIEPBUYHBIN U
BTOPUYHBIA aKTUBHBINA TPAHCTIOPT).
[TonymponuiiaeMmocTb MEMOpaHBI.
PaGoTa HaTpwmii-kanueBoro Hacoca.
DHJIOIUTO3: TUHOIUTO3, (paroruTo3s.
Ok3o1mTo3. Kierounas creHka.
CrtpykTypa u QyHKIIMH KIETOYHOU
CTEHKH pacTeHUH, IpuOOB.
JdemoHcTpauuu

Tabauiibl ¥ cxembl: «CTpoeHHE
DYKapUOTUYECKOU KIETKN», «CTpoeHue

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATUHN: TJIa3MaTUYeCcKas MeMOpaHa
(ma3mangeMma), JKMIKOCTHO-MO3andHast
MOJIe/Tb, MEMOpaHHBIE OCIIKU
(nepucdepuyeckue, MUHTETpAIbHbBIE),
TIIMKOKaIuKC, 1uddy3us, ocmoc,
aKTUBHBIN TPAHCTIOPT, SHAOLUTO3,
(darouuTos3, NMHOIUTO3, SK30IUTO3,
KJIETOYHAsl CTEHKA, IJI1a3MOJIECMBI,
CUMILIACT.

XapakTepu3zoBaTb 0COOCHHOCTH
CTpOoeHUS U QYHKITUU SYKAPHUOTUIECKON
KJIETKH; TPAHCIIOPT BEIIECTB

yepe3 MIa3MaTHYeCcKyt0 MeMOpaHy:
MTACCUBHBIN U AKTUBHBIM TPAHCIIOPT;
paboTy OeIKOB-KaHAJIOB; paboTy
HaTpUN-KaJIUEBOT0 HACOCa; CTPYKTYPY U
(GYHKIMY KJIETOYHOM CTEHKHU paCTeHUI
u rpuboB
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YKUBOTHOM KJIETKN», «CTpOECHHE
PACTUTEIILHON KIETKN.
Oo6opynoBaHme: CBETOBOW MUKPOCKOIT,
MUKPOIIPENapaThl pACTUTENbHBIX,
YKUBOTHBIX KJIETOK.

IIpakTu4yeckasi padora

«3yueHue CBOMCTB KJIETOYHON
MeMOpaHbD)

5.3

[uTorutazma u e€
OpraHOU/IbI

[Mutormazma. I{uto3omas. LluTtockener.
JIB>xeHue nuToruiazMbl. OpraHou bl
kieTku. OTHOMeMOpaHHBIE OPTaHOUIBI
KJICTKHU: DHJIOMJIa3MaTH4YeCKas CEeTh
(BIIC), anmapat I'osb1KH, JTU30COMBI,
uX cTpoeHue u GyHkIuu. B3auMocBs3b

OIIHOMGM6paHHI)IX OPraHoON 0B KJICTKH.

CtpoeHue rpanyasipHOTO PETUKYTyMa.
Mexanusm nanpaenenus 6enxoe ¢ IIIC.
Cunre3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakmii
(arpaHyJsIpHBI ) SHIOIIA3MATHYECKU A
petukynyMm. CexpetopHasi QyHKIIHS
anmapara ['onbmxu. Moouguxayus
benxos 6 annapame I 01b0xcu.
Copmuposka 6enxkos 6 annapame
T'onvoorcu. TpaHncnopT BellleCTB

B KJIeTKe. Bakyonu pacTUTeNbHbIX
kieTok. Knerounsliit cok. Typrop.

PackpriBaTh copepkaHue TEPMUHOB U
MOHSTUIN: IIUTOIJIa3Ma, IIUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOUIbI, SHIOTUIA3MATHYECKAS CETh
(BIIC), annapat ['osb13kH, TU30COMBI,
BaKyoJIb, pUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIHI COK, TYprop,
MUTOXOHJIPUHU, KPUCTBI, IJIACTUBI,
XPOMOILIACTBI, JIEUKOIIACTHI,
XJIOPOIIACTBI, CTPOMA, T'PAHBI,
TUJIAKOU/I, JIaMEeJLIa.

XapakTepu3oBaTh HUUTOILIA3MY
AYKaPUOTUYECKOMN KIIETKU;
KJIacCU(UITUPOBATH OPTaHOUIBI

B 3aBUCUMOCTH OT OCOOEHHOCTEMN UX
cTpoeHus (0 JHOMEeMOpaHHbIC,
JIByMeMOpaHHbIE, HEeMEMOpaHHBIE);
OMUCHIBATh (PYHKIIUU KaXkKIA0TO
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[TonmyaBTOHOMHBIE OPTaHOW bl KJIETKU:
MUTOXOHJIPUH, TUTACTUIBI.
IIpoucxoosicoenue MumoxoHopuii u
naacmuo. Cumbuozenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Crtpoenuie 1 GyHKIIMU MUTOXOHAPUHN U
mactu. [lepBuunbie, BTOPUYHBIE U
CJIO’KHBIE TIJIACTU/IbI
(OTOCUHTE3UPYIOIINX DYKAPHUOT.
XJI0pOIIacThl, XpOMOILIACTHI,
JIEUKOILIACTHI BBICIIIUX PACTCHUM.
JdemoHcTpanuu

[HopTpeTtsi: K. C. MepexKOBCKUA,

JI. Mapryiuc.

Tabauiet u cxembl: «CTpoeHUE
AYKapUOTHYECKOU KIIeTKN», «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHue
pacTUTENbHON KIETKN», «CTpoeHue
MUTOXOHIPUNY.

O0opyaoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENApaThl PACTUTEIBHBIX,
KABOTHBIX KJIETOK.

IIpakTu4yeckasi padora

«3yueHne NBUKEHUS LATOIIA3MBI

B PACTUTEJBHBIX KIIETKAX).
JlaGopaTopHasi pabora
«HccnenoBanue mazMonusa

OpraHoua B KJIETKE.

OOBsACHATE COOBITHS, CBI3aHHBIE

C BHYTPHUKIIETOYHBIM IHUIIIEBAPEHUEM,
€ro 3Ha4YeHue JJIsl OpraHu3ma.
OTMeuaTh 3HaYCHHUE IIMTOCKEIICTA;
XapaKTEepPU30BaTh €ro AJIEMEHTHI
(MUKpOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUYHBIE (DUIIAMEHTHI ), KX POJIh
B )KU3HEICATCILHOCTH KJIICTOK M TKaHCH
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1 ACTIIIa3MOJIM3a B PACTUTCIIbHBIX
KIICTKax>»

5.4 | HememOpaHHbIC HememOpanHbIe OpraHOUABI KIETKH PackpriBaTh comepxaHue TEPMUHOB U
OpTaHOMIBI KIIETKU Ctpoenne 1 G yHKIIMM HEMEMOPAHHBIX | TIOHATHIA: pubocoMa, MoJiucoma,

OpraHoOUJI0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYJIMH, KIETOUHBIN
IIpomesicymounvie chunamenmeol. HEHTp (LIEHTPOCOMa), LIEHTPUOJIH,
MuxkpodunameHTsl. AkmuHo8ble neHTpocdepa, )KryTUKH, PECHUUKH,
muxpoguramenmol. MpIIICUHBIC 0a3abHOE TEJbIIE.
KJIETKU. AKMUHOB8ble KOMNOHEHMbl XapakTepru3oBaTh HEMEMOpaHHEIC
HeMblUEeUHbIX KIIeMOK. OpPTaHOMJIbI KIIETKH, KX CTPOCHHUE U
MukpoTpy6ouku. KineTounslii ieHTp. byHKIIMN
CrtpoeHue u IBUKCHHUE KT'YTHKOB U
pecHudex. MukpoTpyOoUKn
uuroruia3mel. Llentpuons. benku,
accoyuuposanmble ¢
MUKpogunamenmamu u
muxkpompyboukamu. Momophvie 6enxu.
JdeMoHcTpauuu
Tabauiel u cxeMbl: «CTpoeHue
KUBOTHOU KIIETKI», «CTpoeHue
PACTUTENBHON KIETKU»

5.5 | Ctpoenue u QyHKIIUH SAnpo. Obonouka siapa, XpOMaTHH, PackpbIBaTh copepkaHrue TEPMUHOB U

sypa

KapuoIIa3Ma, iJIPBIIIKU, UX CTPOCHUE
U GyHKIUU. S nepHbIA 0TKOBBIIM
marpukc. [IpoctpancTBeHHOE
PacmoJIOKEHUE XPOMOCOM

B UHTep(]a3zHOM sipe.

MOHSTHI: AP0, sACpHAs 000JI0UKa,
sJIEpHBIE TTOPbI, HYKJIEOMIa3Ma
(kapuoruia3ma), FTeHOM, XpOMAaTHH,
YyXpOMAaTHUH, TETEPOXPOMATHH,
SJIPBIIIKO, XPOMOCOMBI, IEGHTPOMEDPA,
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Dyxpomamun u 2emepoxpomMamu.
benku xpoMaTtuHa — rUCTOHBL.
Junamuxa soeproii 06010uKu

6 mumose. Aoepnulii mpancnopm.
Knerounsle BKIIIOUECHUS.
JdemoHcTpanuu

Tabauiiel U cxembl: «Sapo»

KMHETOXOP, KJIETOYHBIE BKIIOUCHHS.
XapaKkTepu30BaTh KIIETOYHOE PO KAK
LEHTP yNpPaBJICHUS
KU3HEAEATEIBHOCTHIO KIJIETKHU;
TEHETUYECKHUN anmnapaT KJIETOK
HYKapHOT, CTPOCHUE U PYHKIIUU
XpPOMOCOM.

OnuceIBaTh CTPYKTYPHI SApa U UX
B3aUMOCBSI3b C OpPraHOUJaMU
LUTOIIa3MBI

5.6. | CpaBHuTENBHAS
XapaKTepUCTHKA
KJIETOK DYKapHOT

CpaBHuUTENIbHAA XapaKTEPUCTHUKA
KJIETOK SYKapHOT (pacTUTEIbHOM,
YKUBOTHOM, TPUOHOM).
JdeMoHcTpauuu

Tabauiel u cxembl: «CTpoeHue
AYKapUOTUYECKOW KIIETKW,
«CTpoeHuE JKUBOTHOM KIIETKN,
«CTpoeHue paCTUTEIbHON KIETKI.
O6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKPOIIpENapaThl paCTUTEIbHBIX,
YKUBOTHBIX KJIETOK.

JlabopaTtopHnas paGora

«3ydeHne cTpoeHUsI KIIETOK
Pa3JIMYHBIX OPTaHU3MOBY

XapakTepu30BaTh THITHI KIICTOK
DYKapHOT: PaCTUTEIIbHAS, )KUBOTHAS,
rpuOHasl.

CpaBHHBaTh MEXIY CO0OI CTpOCHUE U
KU3HEICATEITHHOCTh DYKaPUOTUICCKUX
KJIETOK U POJIb MPOKAPUOT

B OMOLIEHO3aX

HToro yacos o teme
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Tema «O0MeH BelIeCTB M PEeBPaLLCHUE JHEPIUHU B KJIETKe»

6.1

OOMEH BEIIECTB —
MeTa00JIN3M

3

AcCUMWISIIIAA U AUCCUMMIIALIS —
JIB€ CTOPOHBI MeTaboau3Ma. TUIbI
oOMeHa BeUIeCTB: aBTOTPOQHBIHN U
reTepoTPOPHBIA. YUyacTHe KUCIOpOaa
B OOMEHHBIX Mpolieccax.
DHepreTuyeckoe 00ecrneyeHne KIeTKU:
npespainieHue AT® B 0OMEHHBIX
npoiieccax. DepMeHTaTUBHBIN
XapakTep peakuui KIeTOYHOTO
meTtabonuzma. DepMeHThI, UX
CTPOCHHE, CBOMCTBA U MEXaHU3M
nevicteus. Kopepmentsl. OTimuus
(dbepMEHTOB OT HEOPTAaHUYECKUX
KaTaJIM3aTopoB. belKku-akTuBaToOpsl U
OCJIKU-UHTUOUTOPHI. 3aBUCHMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEaKIIUN
OT Pa3JIMYHBIX (haKTOPOB.
JdeMoHcTpauuu

Tabauiel 1 cxeMbl: «POTOCHUHTE3Y,
«OHEPreTUIEeCKUl 0OMEH,
«buocunres 6enka», «CTpoeHue
dbepmenTay, «XeMOCHHTE3Y.
O0opynoBaHmne: CBETOBOM MUKPOCKOIT;
000py1I0BaHUE AJISI HPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIpPENapaTos.

PackprIBaTh copepkaHre TEPMUHOB U
MOHSTUI: OOMEH BEIIECTB
(MeTaboa13M), aCCUMUJIISAIIUS
(aHabo0MM3M), WIH TJIACTHYCCKHI
0oOMEH, TUCCUMIIISITUS (KaTaboIn3M),
WM SHEPreTUYECKHU 0OMeEH,
aBTOTPO(PBI, reTepoTpodbl, aHAIPOOHI,
a’po0Obl, PepMeHTbI, aKTUBHBIN LIEHTD,
cyOcTpaTHas cielu(puIHOCTb,
KO(hepMEHTBI, OCITKN-aKTHBATOPBI U
OCITKH-UHTHOUTOPBI.

[lepeuncnsaTb 0COOEHHOCTH
MJIACTUYECKOT0 ¥ YHEPTETUYECKOTO
oOMeHa B KJIETKE; YCTaHABIIUBATh
B3aMMOCBSI3b MEXK/TY IIACTHYECKUM U
HYHEPTETHYCCKUM OOMEHOM.
Pa3nuuaTe TUIIEI 0OMEHA BEIIECTB:
aBTOTPO(HBIN U TeTePOTPOPHBIIA.
[TokaspIBaTh pOJIb KUCIOPOIA

B OOMEHHBIX IIpolieccax.
CxeMatnuecku u3o0paxaTb CTPOCHUE
dbepmenTa.

OTnuvaTh pepMeHTHI

OT HEOPTaHUYECKHUX KaTAIN3aTOPOB U
OTIPEICNISITh UX POIh

B (DyHKITMOHMPOBAHUY KUBBIX CHCTEM,
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JlaboparopHnas padora

«3yueHne KkaTaauTu4ecKon
aKTUBHOCTHU (DEpMEHTOB (Ha mpuMepe
aMUJIa3bl WK KaTaaasbl)y.
JlaGopaTopHasi pabora

«M3yuenune pepMeHTaTUBHOTO
paciernjieHus IepoKcuaa BOAOpoIa

B PACTUTEJIBHBIX U AKUBOTHBIX KJIETKaX»

B IPOMBIIIIEHHOCTH, B MEAULIUHE,

B IOBCETHEBHOM KU3HU YEIOBEKA.
CTaBUTH SKCIIEPUMEHT MO BBIABICHUIO
KaTaJTUTUYECKON aKTUBHOCTH
MEPOKCHU/Ia3bl, aMUIa3bl, OOBICHAThH
MOJTyYEHHBIE PE3YIbTATHI

6.2

ABTOTpOGHBIHN THIT
oOMeHa BEIIECTB.
doTtocunHTe3

[lepBUYHBIN CHHTE3 OPraHUYECKUX
BEIIECTB B KJIeTKe. POTOCHUHTE3.
AHOKCUCEHHDIU U OKCUSEHHDIL
gomocunmes y baxmepuii.
Ceemocobuparowjue nuemeHmol u
nueMeHmul peaKyuoHH020 YeHmpa.
Ponw xmoporutacToB B mporecce
dboTocunTe3a. CBeTOBas U TEMHOBAS
dazwl. Pomoovixanue, Cs-, Cs-

u CAM-munwvt pomocunmesa.
[IponykTuBHOCTH (pOTOCHHTE3A.
Brustaue paznudsbeix GpakTopos

Ha CKOPOCTh (OTOCHHTE3a. 3HAUCHHE
dboTocuHTE3A.

JdemoHcTpanuu

Hoptpetst: Ix. [Ipuctimy,

K. A. Tumupsizes.

Tabauibl u cxembl: «DoTocuHTE3»

PackpbIBaTh coiepykaHe TEPMUHOB U
MOHATHI: POoTOCHHTE3, a3kl
dboTocuHTE3a (CBETOBASI, TEMHOBAs),
dbotonus, hochopuaupoBaHue, UK
KansBuna, HAJI®+ (nepeHocumk
BOJIOPO/JIA).

XapakTepu30BaTh MJIACTUYECKUN OOMEH
Kak dTar o011ero oOMeHa BEIIECTB;
coObITHS poTOCHHTE3a (PeaKIINU
CBETOBOM M TEMHOBOM (pa3); poJib
XJIOPOIUIACTOB B MpOIlecce
dboTocuHTE3A.

BEISBIIATE MPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXKTY MOTJIOIIEHUEM COJTHEYHOM
SHEPTUU XITOPODUIIIOM U CHHTE30M
Mosekys ATO.

CpaBHUBATH UCXO/HBIC BEIIECTBA,
KOHEYHBIC MPOYKTHI U YCIOBHSI
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IIPOTEKAHUs PEaKLUK CBETOBOM U
TEMHOBOM (a3 poToCHHTE3A.
VYcranaBnuBaTh B3aUMOCBS3b MEXIY
(OTOCHHTE30M U JIbIXaHUEM; CBETOBOM
Y TEMHOBOU peakuusiMu (OTOCUHTE3A.
OnenuBath 3HaUECHHUE (POTOCUHTE3A
JUIS J)KA3HU Ha 3eMiie

6.3 | ABTOTpOdHBII THIT XemocunTtes. Paznoobpaszue PackpeiBaTh cojiep:KaHuE TEPMUHOB U
oOMeHa BeIleCTB. OPraHNU3MOB-X€MOCUHTETHUKOB: MOHATUI: XEMOCHHTE3.
XeMOCHUHTE3 HUTPUPUITUPYIOIINE OaKTEPHUH, OOBSICHUTH CYITHOCTh XEMOCHHTE3a,
Kee300aKTepun, CepoOaKTepuu, pacKpbIBaTh €ro 3HaUeHUE B Onocdepe.
BOJIOPO/IHBIC OaKTepHH. 3HAUCHHE [TIpuBOAUTH IPUMEPHI
XEMOCHUHTE3A. XEMOCHUHTE3UPYIOIUX OakTepuit
JeMoHcTpanun (mutpudunmpyronme OakTepuu,
[Hoprpetsl: C. H. Bunorpaackui, Kene300aKTepun, cepoOaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHbIE OAKTEPUN) U
Tabmwuiel 1 cxembl: «DOTOCHHTE3Y, XapaKTepu30BaTh UX
«XeMOCUHTE3» KU3ZHENIEATEIbHOCTb.
JlaGopaTopHnasi pabora CocTaBnsiTh ypaBHEHUSI pPEAKIIHIA
«CpaBHEHHE MTPOIIECCOB POTOCUHTE3a M | XEMOCUHTE3A.
XEMOCHHTE3a» CpaBHHMBATh XEMOCUHTE3
¢ (hOTOCUHTE30M
6.4 | DHepreTuuecKuii AnaspoOHbIe OpraHu3Mbl. Bumbl PackpeiBaTh coziepkanue TEpPMUHOB U
oOMeH — opoxkenust. [IpogyKThl OpOKEHHSI M UX | TIOHATHIA: ATAIbl DHEPTETHIECKOTO
JACCUMUIISILIAS VICTIOJIb30BAHUE YETIOBEKOM. oOMeHa — MOJITOTOBUTENbHBIH,

AHa’pOOHBIE MUKPOOPTAaHU3MBI KaK
00BbEKThl OMOTEXHOJIOTUU U

OECKHUCIIOPOIHBIN (aHA3POOHBIN),
KHUCJIOPOJHBIN (a3pOOHBIN); TJIUKOJIN3,
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BO30yauTENU OOJE3HEN.

AspoOHbIE OPraHU3MBbI. JTaIlbl
SHEPreTUYecKoro oOMeHa.
IloaroroBurenpHbIN ATaN. I MTUKOIN3 —
OECKHUCIOPOJIHOE pacIIeIICHUE
TJTFOKO3BL.

buonornueckoe oKucieHue, win
KJIETOYHOE JibIxaHue. Poib
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTHYECKOTO OKUCIICHHUS.
[uknuaeckue peaxiuu.
OxkucnurenbHoe GpochopuaupoBaHue.
DHepeuss memOpanHo2o epadueHma
npomornos. Cunmes ATD: paboma
npomonnou ATD-cunmaseoi.
[IpeumyiecTBa a3poOHOTO MyTH
oOMeHa BEIIEeCTB Mepe] aHa3POOHBIM.
O} PeKTUBHOCTD SHEPTETUUECKOTO
oOMeHa.

JdemoHcTpauuu

[TopTpeThl: B. A. DHrensrapar,

I1. Mutuen.

Tabauiibl U cXembl: « DHEPTeTUIECKUN
oOMeHn».

JlaGopaTopHasi pabora

«CpaBHEHHE MTPOLECCOB OPOKEHUS U
JIBIXQHUS

OpoxeHue, OMOIOrMYeCKOe OKUCIICHHE
(mbrxanue), uki Kpeobcea,
OKHUCIHUTENBbHOE (PochopunrpoBanue,
MPOTOHHBIN IPAJAUCHT, TPOTOHHAS
AT®-cunTasa.

[lepedyucnsatb 0COOEHHOCTH
HPHEPTETHUECKOTO 0OMEHA B KJIETKE.
OrnuchIBaTh ATAMbl YHEPTETUUECKOTO
obmeHa (IMOArOTOBUTEIIbHBIMH,
OECKHUCIOPOIHBIN, KUCIOPOAHBIN) U
CpPaBHUBATh UX MEXKTY COOO.
XapakTepru30BaTh PEaKIMH TITUKOJIN3a,
OpO>KeHMsI, KJIETOYHOTO JIBIXaHMS.
YcTaHaBiIMBaTh B3aMMOCBSI3b MEXTY
TJIMKOJIU30M, KJIETOUHBIM JIbIXaHUEM U
cUHTE30M MoJiekyn ATO.

CocTaBisTh ypaBHEHHSI OCHOBHBIX
ATATOB YHEPTETHUECKOr0 OOMEHa

B KJICTKE.

PaccunThIBaTh 3HEPrETUUECKYIO

3¢ PEKTUBHOCTH TJIMKOJIN3a U
OMOJIOTMYECKOTO OKUCIICHUSI.
Ha3biBaTh HCXOHBIE BEILIECTBA,
KOHEUHBIE MPOYKTHI U YCIOBUS
MPOTEKAHUs PeaklUil SHEPreTUUECKOTO
oOMeHa.

CpaBHUBATh YHEPTETUUECKYIO
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3¢ (HEeKTUBHOCTH OECKUCIOPOTHOTO U
KHCJIOPOJIHOTO 3TAlOB KOHEUHbIE
MPOYKTHI U YCIIOBHSI TIPOTCKAHUS
peakuuii SJHEPreTuYecKoro ooMeHa
HHEPreTUYECKOro ooMeHa

Htoro

qacCoOB I10 TCMC

9

7

Tema «HacaeacreenHass uHGopManys U peaju3anus €€ B KJIETKe»

7.1

PeaKLII/II/I MaTpUIHOI O
CHHTC34a

2

Peakiiuu maTpuyHOTrO CUHTE3A.
[TpuHIMIT KOMIITIEMEHTAPHOCTH

B PEAKIMSIX MATPUYHOTO CUHTE3A.
Peanuzanus HacnencTBEHHOM
uHpopmaruu. ['eHeTuueckuii Ko, ero
cBoucTBa. Tpanckpumnus —
MatpuuHblii cuate3 PHK. [Tpuniums
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb,
AHTUNAPALIETBHOCTb,
acuMMeTpu4HOCTh. Co3pesaHue
mampuunvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.
JdemoHcTpauuu

IHoprper: H. K. KonbLos.

Tabauiel u cxembl: «bruocunres
Oenkay, «['eHeTHUECKUH KOI»

PackpbIBaTh cojiep:KkaHUE TEPMUHOB U
TOHSTHN: TE€H, TCHETUYECKUN KOJI,
KOJIOH (TPHUILIET), CTOM-KOJIOHBI,
MaTpuila, MATPUYHBIN CUHTE3,
tpanckpunuus, PHK-nonumepasa,
IIPOMOTOP, CIUIAMCHUHT, UHTPOH, YK30H.
XapakTepu3oBaTh peaKUU MATPUIHOTO
CUHTE3a, CBOMCTBA FTEHETUYECKOTO KOJA.
OnuceIBaTh 3TaNbl TPAHCKPUIILUU U
TPAHCISIUMA; YCTAaHABIMBATh
B3aUMOCBS3b MAaTPUYHBIX PEAKIUI

B KJIETKE; CXEMaTUYECKU N300pakaTh
MAaTPHUYHBIEC PEAKIIMU TPAHCKPUIILIUU U
TPAHCIALIUY.

Pemats Ouonoruyeckue 3aiauu Ha
ONPEAEIIEHNE TTOCIEN0BATEIIBHOCTH
nykieoruaoB JJHK u MPHK, npumenss
3HAHUS O PEAKLUMSAX MATPUYHOIO
CUHTE3a, TCHETUYECKOM KOJIE,
MPUHLUIE KOMIIEMEHTAPHOCTH
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1.2

CuHre3s Oenka

TpaHciauus U €€ dTanbl. Y4yacTue
tpancnopTHeiX PHK B 6uocunTese
Oenka. ¥YcioBus OMocuHTE3a OenKa.
Konunposanne amunokucinor. Poip
pubocoM B OuocHuHTE3E OelKa.
JdemoHcTpanuu

Tabauiiel v cxembl: «buocunTes
oenka», «['eneTuueckuit KOI»

PackpeiBaTh coqiepkaHue TEPMUHOB U
MOHATHUI: TPAHCIISILUSL, aHTUKOJIOH,
TPHK, amunoauuin-tTPHK-cunTeTasa
(xomaza), monupudocoma (IoJIMCOMa).
XapaKkTepu30BaTh CBOMCTBA
F€HETUYECKOT0 KOJa.

OnuceIBaTh 3TaNbl TPAHCIALIMU U
CXEMaTUYECKH N300pakaTh MaTpUIHBIC
pEaKUUu TPAHCISALINM.

Pemate OGuosiornyeckue 3aaaun

Ha onpeiesieHne aHTUKoA0HoB TPHK,
MOCJIEI0BATEIILHOCTU AMUHOKHUCIIOT
B MOJIEKYJie OeNka, IPUMEHsISl 3SHAaHUS
O peaKkuusIX MaTpUYHOTO CUHTE3A,
TF€HETUYECKOM KOJI€, IPUHIINIIE
KOMILIEMEHTAPHOCTH

7.3

MexaHan3Mbl
AKCITPECCHUU T'€HOB

Cospemernnvle npedcmasieHus

0 cmpoernuu 2enos. Opranuzanus
ICHOMa y IPOKAPUOT U SYKAPHOT.
Perysiiust akTHBHOCTH T'€HOB

y IpoKapuoT. I mmoresa onepoHa

(®. Kakoo, XK. Mano).

Monexynaphvie Mexanuzmvl IKCHpeccuu
2eHo8 y sykapuom. Ponv xpomamuna

8 pezynayuu pabomsl 2eHos. Perynsmus
0OMEHHBIX MPOIECCOB B KICTKE.
Knerounslii romeocTas.

PackpsiBaTh cofepxaHue TEpPMUHOB U
TOHSTHIA: OIIEpaTOP, ONIEPOH,
CTPYKTYPHBIE T€HBI, IPOMOTOD,
pemnpeccop.

OmnuceiBaTh CTPYKTYpPYy F€HOMA
MPOKAPUOT; XapaKTeprU30BaTh padoTy
HMHYIIUOEBHOTO U penpeccuOenbHOro
OTMEepOoHa.

Bb1aensiTe CTpyKTYpHYIO U
pEryasiTOPHBIC YACTH F€HA 3YKApHOT.
CpaBHUBATH IPOLIECCHI IKCITPECCUU
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JdemoHcTpanuu
TaOmunel ¥ cxeMbl: «buocuuTes
oenkay, «['eHeTHYeCKU KOI»

TCHOB Y TIPOKAPUOT M YKAPHUOT.
XapakTepu30BaTh TUIOTE3Y OMEPOHA
(d. XKaxko6, XK. Mano).

OnuceIBaTh MEXaHU3M TOJITICPIKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanrionnas
ouonorus

Bupycel — HekeTouHble POPMBI JKU3HU
u obnuratHeie mapa3utbl. CTpoeHue
MIPOCTHIX U CJIIOKHBIX BUPYCOB,
peTpoBUpycoOB, 6akTepuodaros.
Kuznennwiti yuxn J[HK-coodeporcawux
supycos, PHK-codepaicawux supycos,
baxmepuogacos. Obpamuas
MPAHCKpunyus, peeepmasad,
unmezpasa.

BupycHsbie 3a001eBanNs YeI0BeKa,
KUBOTHBIX, pactenuid. CITNI,
COVID-19, counanpHble 1
MEJIUIIMHCKHE MPOOJIEMBI.
buoungopmamura: unmezpayus u
ananuz donvuux maccusos («bigdata»)
CMPYKMYPHBIX OUON02UYECKUX OAHHDIX.
Hanomexnonoeuu 6 buonoeuu u
meouyune. Ilpoepammupyemvie
@dynkyuu o6enxos. Cnocobvi docmasxu
JIeKapCcma.

JdemoHcTpauuu

[Toptper: /1. 1. UBaHOBCKUH.

PackpsIBaTh cofepkaHle TEPMUHOB U
MOHSATUI: BUPYC, BUPUOH, CEP/ILICBUHA,
KarcuJi, o0paTHasi TPAHCKPUIILIMS,
peTpoBUpYCHI, bakTeprodar, BUpyc
uMMyHoiepuiTa yenoseka (B1Y),
MPUPOAHO-0YaroBble HHPEKIINU.
XapakTepu30BaTh BUPYCHI,
pPETPOBUPYCHI U OakTepruodaru Kak
BHYTPHUKJIETOYHBIX [1apa3UTOB
MIPOKApUOT U DYKapHOT.

W3naraTe runoTe3bl 3BOTOLMOHHOTO
MIPOUCXOKIEHUS BUPYCOB.
OnuchIBaTh MEXaHU3M B3aUMOJCIHCTBUS
BUpYCA U KIIETKH, MHPEKIIUOHHBIH
BUPYCHBIN IIPOLIECC.
XapakTepu3oBaTh MEXaHU3MbI
BEPTUKAJIIBHON U TOPU30HTAIBHON
nepesaud BUPyCcoB; 3a00J1eBaHUS
’KUBOTHBIX U PACTEHHUM, BBI3BIBAEMBIC
BHpYyCaMHU.

HaspiBaTh BUpycHBIE 3a00€BaHuS,
BCTPEYAIOIIMECS Y YEIOBEKA: TPUIIII,
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Tabauukl 1 cxeMbl: «I eHeTHYeCKHit
Koa», «Bupyce», «bakrepuodarmy.
IIpakTHyeckas padora
«Co3ianue MoAeIu BUPYCa»

KJICIIEBOM SHIIe(aIUT, FeNaTHT,
COVID-19, CITHA.

CoburofaTh MpaBuia MOBEJACHUS

B OKPYXKAIOLIEH IPUPOLHOU Cpeie, MEP
npOoGUITAKTUKH PACIIPOCTPAHCHUS

BUPYCHBIX 3a00J€BaHUl (B TOM YHCIIE
BUY-undexuun)

Htoro

qacCoOB I10 TCMC

9

8

Tema «Ku3HeHHBIN MUK KJIETKW

8.1

JKu3HEeHHBIN ITUKII
KJIETKH

1

KnerouHnslii UKL, €70 IEPUOABI U
perynsuus. Uatepdasza u MUTO3.
OcoO6eHHOCTH TIPOIIECCOB,
MPOTEKAIIINX B HHTEpdase.
IloaroroBka KiIeTKHU K IEJICHUIO.
[IpecunreTnyeckuii
(MOCTMUTOTHUYECKHIT ), CAHTETUYECKUM
U TIOCTCUHTETUYECKUI
(IPEMUTOTHUYECKHI) TIEPUOTBI
uHTEpQasbl.

JdemoHcTpanuu

Tabanis! 1 cxeMbl: « KHU3HEHHBIN [IUKIT
KJIETKUY, «MUTO3»

PackpsiBaTh coniepkaHre TEPMUHOB U
MOHSTUMN: KJIETOYHBIN ITUKII, HTHTepda3za.
[TepeduciisaTe NEPUOBI KUZHEHHOTO
LUKJIA KJIIETKA U XapaKTepUu30BaTh
MIPOTEKAIOIINE B HUX MTPOLIECCHI

8.2

MartpuuHbIi CUHTE3
JIHK. Xpomocomsl

Martpuusnsiit cuntes JJHK —
pemkanys. [[puHIMNE perkanum
JIHK: komImeMeHTapHOCTb,
MTOJTYKOHCEPBATUBHBINA CUHTE3,
AHTUNAPAIIIETBHOCTh. MeXaHn3M

PackpsiBaTh coiep:kaHle TEPMUHOB U
MOHSATUI: peruuKanus (peayIuinKanus),
KOMILIEMEHTAPHOCTb,
aHTUTIAPAILJIEIBHOCTbD,
JHK-nmonumepasa, reomepa,
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permukanuu JJTHK. Xpomocomsl.
Ctpoenue xpomocom. TemomMepsl 1
TeroMmepaza. XpoMOCOMHBIN HAOOp
KJIETKU — KApUOTHIL. JIUTUIONIHBIN 1
rarIouIHbIA HAOOPBI XPOMOCOM.
I'omonoruunsie xpomocomsl. [looBbie
XPOMOCOMBI.

JdemoHcTpanuu

Tabauiiel ¥ cxembl: «KU3HEHHBIN IIUKJIT
KIIETKN», «CTPOEHHE XPOMOCOM»,
«Permmukamus JTHK».

O6opynoBanme: CBETOBOM MUKPOCKOII,
MUKpoIpenapatbl: «MuTo3 B KIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHnasi pabora

«/3yyeHne XxpoMoCOM Ha FOTOBBIX
MUKpOITpEnapaTax»

pEIUTUKAlMOHHAsA BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN HA00p, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHU/IbI, LIECHTPOMEDPA,
KapUOTHUII, TAIUIOUIHBIA U TUIIJIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapuOTUIIOB OPraHU3MOB.
[TepeuncnaTs NPUHLIMIIBI PETUTUKAIIUU
JHK u naBaTh UM coepKaTesIbHYIO
XapaKTePUCTUKY.

OnuceIBaTh MEXAHU3M PEIUIUKALIUU
JHK.

CxemaTnuecku n300paxarb CTPOCHUE
MeTada3HOW XPOMOCOMBI.

Pa3nuuars XpoMOCOMBI

Ha MHUKpoIIpenaparax u
MUKpodoTorpadusx

8.3

JleneHune KIeTKku —
MHTO3

Henenue kimetku — Mmuto3. Ctaauu
MHTO3a U MPOUCXOAIINE B HUX
npoueccsl. Tunel MuTo3a. Kapuokunes
U IUTOKHHE3. bruonornueckoe
3HAYCHHUE MUTO3A.

JdemoHcTpauuu

Tabanis! 1 cxeMbl: « KHU3HEHHBIN [IUKIT
KJIETKN», «CTpOEHHE XPOMOCOM,
«Pernmukanusa [JHK», «Muto3y.

PackpsIBaTh cojiepkaHHe TEPMUHOB H
MOHSTHI: MUTO3, Tpoda3za, meTadasa,
aHadasza, Tenodaza, KAPUOKUHE3,
IIUTOKWHE3, BEPETEHO JIeTICHUS,
MeTadazHas TUIaCTHHKA, O0po31a
JICJICHUS.

[lepeuncasTh moCIe10BATETHHOCTh
CTaINii MUTO3a U OTICHIBATH
MIPOUCXOIAIINE HA HUX MPOTIECCHI.
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OO6opynoBanme: cBeToBOM MUKpockor; | CpaBHUBaThH OCOOCHHOCTH MPOTEKAHUS
MUKpoTpenapaThl: «KMUTO3 B KJIETKaX | MUTO3a B PACTUTEIBHBIX U )KUBOTHBIX
KOpEIIKa JIyKay. KJIETKaX.
JlaGopaTopHasi pabora OOBICHATH OMOJTOTUYECKUN CMBICIT
«Habnronenue MUTO3a B KIIETKaX MUTO3A.
KOHYHMKa KOpEITKa JiyKa (Ha TOTOBBIX Pa3nnuaTe cTaguu MUTO3a
MUKpOIIperapaTax)» Ha MUKpOIIpenaparax u
MUKpodoTorpadpusx
8.4 | Perymsuus 1 Perynsmust MUTOTHYECKOTO ITUKIIA PackpbIBaTh coiepkaHue TEPMUHOB U

YKU3HEHHOTO ITUKJIa kieTky. [IporpamMmmupyemas KJI€TOYHAsE | TIOHSITHIA: aloITo3, mpoaudeparus,

KJIETOK rudeb — arnormnTo3. nudpepeHIpoBKa.
Kiterounoe s1po, XpOMOCOMBI, XapakTepu30BaTh PETYIISAIUIO
GbyHKIIMOHAIbHAS] TEHOMUKA. MUTOTHYECKOTO IIMKJIa KIETKH.
Mexanusmol nponughepayuu, OOBSACHATH OMOJIOTUIECKHUI CMBICTT
ougpepenyuposxu, cmapenus u 2ubeny | 3aporpaMMHUPOBAHHON KJICTOYHOM
knemok. «L{ugposas knemxay — rubenu — anonTo3a.
ououngopmamuueckue mooenu VYcranaBiauBaTh B3aUMOCBSI3b MEXITY
DYHKYUOHUPOBAHUSA KIIEMKU. rOMEOCTa30M KJIETOK M X THOEIbIO
JdeMoHcTpauuu
Tabanis! 1 cxeMbl: « KHU3HEHHBIN [IUKIT
KIETKN», «CTpOEHUE XPOMOCOMY,
«Permukanusa JJTHK», «Muto3»

Nroro yacos no teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranmsm Kak eIMHOE 1 bronornueckoe paznooOpasue PackpwIBath cosiepkaHue TEPMUHOB U

1esnoe opranu3MoB. OTHOKJIETOYHBIE, MOHSITHI: OpTaHU3M, OPTaH, OPTAHEITHI,

KOJIOHUATHHBIE, MHOTOKJICTOYHBIC CHUCTeMa OpPraHoB, alapar,
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OpTaHHU3MBIL.
Oco0eHHOCTH CTPOEHUs U
KU3ZHEJEATEIbHOCTH OAHOKIETOYHBIX
opranusmoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBL,
OJIHOKJIETOYHBIE BOJIOPOCIH, IPYTHE
npoTucThl. KonoHnaabHble OpraHu3Mbl.
B3aumocBs3b yacteit MHOTOKJIETOYHOTO
opranusma. TKaHH, OpTraHbl U CUCTEMBbI
opraHoB. OpraHu3M Kak eJMHOE 1IeJI0e.
I'omeocras.

JdemoHcTpanuu

TaOauup! u cxembl: «OTHOKIETOYHBIE
BOOpOCIN», «MHOTOKIIETOUYHbIE
BOZIOpOCINY, «bakTepuny,
«IIpocreiimmuey, «Oprassl BETKOBBIX
pacteHui», «CHuCTeMbI OPraHoB
IIO3BOHOYHBIX KUBOTHBIX»,
«BHyTpeHHEE CTPOEHUE HACEKOMBIX».
O0opynoBaHue: CBETOBOM
MHUKPOCKOII; MUKPOIPENapaThl
OJIHOKJIETOYHBIX OPIraHU3MOB; )KUBBIE
IK3EMIUIIPbl KOMHATHBIX PACTEHHI;
repOapuu pacTeHUN pa3HbIX

OTJIEJIOB; BJIAKHBIE ITPENapaThl
AKUBOTHBIX

(GyHKIMOHANIbHAS CUCTEMA, TOMEOCTA3.

IlepeuncnaTh CTPyKTypHO-
(GyHKUMOHAIBHBIE YACTH
OJITHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh OCOOEHHOCTH
CTPOEHHUS U )KU3ZHENIESITENbHOCTH
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOT'OTKaHEBBIX OPTaHU3MOB.
CpaBHUBaTh MEXKIY COOOI
OJIHOKJIETOYHBIE, KOJIOHUAJIBHBIE,
MHOT'OKJIETOYHBIE U MHOT'OTKaHEBBIE
OpraHu3MBbl
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9.2

Txanu pacteHui

Txanu pacreHuil. TUIBI paCTUTEIBHBIX
TKaHel: o0pa3oBaTesbHas, MOKPOBHAs,
IpOBOAsAIIAs, OCHOBHAS,
Mexanndeckasi. OcoOeHHOCTH
CTpoeHUs, PYHKLIUNA U PACTIONOKEHUS
TKaHEW B OpraHax pacTeHHil.

JdemoHcTpanuu
Tabauibl U cXEeMBbI:

«Tkanu pactenuit», «Oprassl
LBETKOBBIX pacTeHui», «KopHeBbie
cucteMbl», «CTpoeHHE CTEOIS,
«CTpoeHME TUCTOBOU MIIACTUHKN.
O6opynoBaHme: )KUBBIE SK3EMILISIPbI
KOMHATHBIX PACTEHHI; CBETOBOM
MHKPOCKOIT; MUKpOIIpenapaThl TKAaHEH.
JlaGopaTopHasi paGora

«M3yueHne TKaHeW pacTECHUI

PackpsiBaTh coiepkaHie TEPMUHOB U
MOHSITUN: TKaHb, SMUJEPMUC, TTPOOKa,
KOpKa, JIy0, IpeBecuHa, JPEBECUHHbIC
BOJIOKHA, JTyOsIHbI€ BOJIOKHA, COCY/IbI,
KaMEHUCTBIE KIJIETKHU.

XapakTepu30BaTh TUIBI PACTUTEIIBHBIX
TKaHel: 00pa3oBaTeNbHAasl, TOKPOBHAS,
MIPOBOISIIIIAS, OCHOBHAS, MEXaHUYECKAs;
MEePEYUCIISITh OCOOEHHOCTH UX CTPOCHUS
Y BBITIOJTHSIEMbIE (DYHKITUN

9.3

TkaHM )KUBOTHBIX U
yeJI0BEeKa

TxaHu )KUBOTHBIX U YeJIOBeKa. THIIBI
’KUBOTHBIX TKaHEH: dIIUTEIIMAJILHAS,
COEMHHUTEIIbHASI, MBIIIICUHAsI, HEPBHASI.
Ocobennoctu cTpoeHust, GyHKIUNA U
pacMoJIoKEeHHs] TKaHEeW B opraHax
’KMBOTHBIX M YEJIOBEKA.
JdemoHcTpauuu

Tabmune! 1 cxeMbl: « TkaHu
JKMBOTHBIX», «CKeJIeT 4YeJIOBEKa»,
«lTumeBapuTenbHas CUCTEMAY,

PackpbiBaTh coJiep:KaHuE TEPMUHOB U
TOHSITHN: SIIUTEIINN, CEKPET,
MBIIIIEYHBIE BOJIOKHA, HEUPOH,
HEUPOIJIHS.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: AIUTEINaIbHAs,
COCJIMHUTEIIbHAS, MBIIICYHAsl, HEpBHAsI;
MePEUUCIISITh OCOOCHHOCTH UX CTPOCHHUS
Y BBITIOJTHSIEMBIE (DYHKITUN
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«KpoBeHOCHas cuctemay,
«/IpIxarenpHas cucremay, «HepBHas
cucremay, «Koxa», «Mpleunas
cUCTEMaY.

Oo6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKPOTIPENapaTbl TKAHEH.
JlaGopaTopHnasi pabora

«M3yueHne TKaHe KUBOTHBIX»

9.4

Opransl. Cuctembl
OpraHoB

Opransl. BereratuBHbie u
r€HEpaTHUBHBIC OPTaHbl PACTEHUIA.
OpraHbl ¥ CUCTEMbI OPTaHOB
YKUBOTHBIX U YeioBeka. OyHKIINH
OpPraHoOB U CUCTEM OPraHOB.
JdeMoHcTpauuu

Tabuuiel 1 cxembl: «OpraHbl
IIBETKOBBIX pacTeHui», «KopHeBbIe
cucteMbl», «CTpoeHHE CTEOIS,
«CTpoeHME TUCTOBOM IIACTUHKI,
«CKeJeT yenoBeKay,
«ITummeBapuTenbHas CUCTEMAY,
«KpoBeHOCHast cucTeMay,
«JlpIxaTenpHast CUCTEMAY,
«BprenurenpHas cucteMay, «HepBHas
cUcTeMay, « JHJIOKPUHHAS CUCTEMAY.
Oo0opynoBaHMe: KUBBIE FK3EMIUISIPHI
KOMHATHBIX PacTeHUH; repoapuu
paCTEHHUI pa3HBIX OTAEIOB; CKEJIEThI

PackpriBaTh copepkaHue TEPMUHOB U
MOHSTUI: OpPTaH, KOPEHb, TTo0eT,
IIBETOK, TIJIOJI, CEMSI, IIOJIOBBIC KEJIC3HI,
MIOJIOBBIC MPOTOKU, KOMYJISITUBHBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepu3oBaTh BET€TaTUBHBIE U
T€HEpPATUBHBIC OPraHbl PACTCHUIA,
COMATUYECKUE U PETYJISITOPHBIE OPTaHbl
’KUBOTHBIX; TICPEUYUCIISITE OCOOCHHOCTH
UX CTPOCHHUS U BBITIOJHSIEMbIE (DYHKITHH.
YcTraHaBIMBaTh B3aUMOCBSI3U MEXIY
CTPOCHHEM OPTaHOB U UX () YHKITUSIMH.
PaznryaTtk BBl TKaHEW, OpraHbl U
CHCTEMBbI OPTaHOB, B TOM YHCJIC
YyeJIoBeKa, Ha MUKpOIIpenapaTax,
BJIQKHBIX Mpemnaparax, repoapusx u
MUKpodoTorpadusx, TabIUIaX,
MOJIETIAX U MYJISKaX
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MO3BOHOYHBIX; KOJIJIEKIUH
OECTI03BOHOYHBIX KUBOTHBIX; BIAYKHBIC
npenaparhl )KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlaGopaTopHasi pabora

«3yueHue opraHoB 1IBETKOBOTO
pacTeHUsD)

9.5

Omnopa tena
OpraHu3MOB

Omnopa Tena opranusmMoB. Kapkac
pacteHnil. CKeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOUHBIX )KMBOTHBIX.
Hapy>xHblii 1 BHYTpEHHUN CKeEJIET.
CrpoeHue 1 TUIIBI COEAMHEHUS KOCTEN.
JdeMoHcTpauuu

Tabauiet u cxembl: «CTpoeHHE
cTebis», «CTpoeHue TUCTOBOU
IIACTUHKNY, «CKEET YeIOBEKay.
OO0opyoBaHnue: CKEJIETHI
MIO3BOHOYHBIX; BIAKHBIE MPEMApPaThI

JKHUBOTHBIX, CKCJICT YCIIOBCKA,
PAaKOBHHBI MOJIUIFOCKOB; KOJIJICKIINH
HAaCCKOMBIX, UTJIOKOXHUX

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUI: OTIOPHBIE CUCTEMBI, 000JI0UKHU
KJICTKH, GUOPHILIBI, KapKac, HapyKHbIN
CKEJIET (XUTUHOBBIN MOKPOB),
TUAPOCTATUYCCKUIN CKEJIeT, BHYTPEHHHM
CKEJIET, KOCTHU (IUIMHHBIE, KOPOTKHE,
IJIOCKUE), COEAUHEHUS KOCTEM,
HETIOJIBUKHBIC (IIIBBI),
MOJIYTIOABUKHBIE, IOJIBUKHBIE
(cycTaBbl), OTAETBI CKEJIeTa
MMO3BOHOYHBIX JKUBOTHBIX: YEpEIl,
0CEBOI1 CKeJET (I03BOHOYHUK, TPyAHAs
KJIETKa, XOp/a), Mosica KOHEYHOCTEH,
CBOOO/IHbIE KOHEUHOCTH.

OnuchIBaTh HAPYKHBIN U BHYTPEHHUI
CKEJIEThI ’)KUBOTHBIX, CTPOEHUE U TUIIBI
COEIUHEHUS KOCTEM.

VYcraHaBIMBaTh B3aUMOCBSI3U MEKY
CTPOECHHEM OMOPHBIX CUCTEM U UX
GYHKIUSIMU B OpraHu3Me.
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CpaBHUBATh CTPOCHUE OMIOPHBIX CUCTEM
PACTEHUM U KUBOTHBIX

9.6 | [BmxeHue JIBueHue opranu3MoB. /[BuxkeHue PackpsiBaTh coepxkaHue TEPMUHOB U
OpraHu3MOB OJTHOKJIETOYHBIX OPTaHU3MOB: MOHATHUI: TBUKEHUE, IBUTATEIIbHBIC
aMEOOMTHOE, )KTYTUKOBOE, PECHUYHOE. | OpTaHeIUIbl, IBMYKECHUE TTPOCTEUIIINX
JIBM>KE€HHE MHOTOKJIETOYHBIX (amE&6ouaHOE, KTYTUKOBOE,
pacTeHuii: TPOMU3MBbI U HACTHH. PECHUYHOE), IBYKCHHUE PACTCHUHN
JIBM>KE€HHE MHOTOKJIETOYHBIX (TpOnU3MBbI, HACTUH ), MBIIIICUYHbIE
YKUBOTHBIX U YEJIOBEKA: MbIIICYHAS CUCTEMBI (COKPAaTUTEIIbHBIC BOJIOKOHIIA,
cucrema. Peduiexc. CkeseTHbIE MBIIIIBI | KOKHO-MYCKYJIBHBIA MELIOK, CKEJIETHAS
U ux paboTa. MYCKYyJIaTypa), CKeJIETHasl MbIIIIIa
JleMoHcTpanun (MBIIIEYHOE BOJIOKHO, MUOGUOPHUILIIA),
Tabmuier v cxeMbl: «OIHOKIETOYHBIE BBICIIIME IBUTATEIbHBIC IIEHTPHI, paboTa
BoJtopociny, «lIpocreimuey, MBI (IBUTATEIbHAs, COMAaTUYECKasl),
«CTpoeHue MBIIIBD», «MpllIeuHas MBIIIEYHOE YTOMIICHHE.
cHucTEMa XapakTepu3oBaTh BUbI IBUKECHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.
YcTraHaBaMBaTh B3aMMOCBS3b MEXKY
CTPOEHUEM ONOPHBIX CUCTEM U
JBUOKEHUSIMUA OPTaHU3MOB
9.7 | Ilutanue opraHU3MOB [Intanue oprann3mos. [lornomenne PackpeiBaTh conepxanne TEPMUHOB U

BO/IbI, YIJIEKUCIIOTO ra3a u
MHHEPAJIbHBIX BEIIECTB PACTEHUSIMU.
IIuTanue )KUBOTHBIX.

MOHATUI: MUTAHWE, TUIIEBAPEHNUE,
MUAIIEBAPUTEIBHBIE BAKYOJIH, KAILICYHAS
MOJIOCTh, MUIIEBAPUTENIbHAS TPYOKa,
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BHyTpHUnosocTHOE 1 BHYTPUKIETOYHOE
nunieBapenue. [luranne mo3BOHOYHBIX
KUBOTHBIX. OTAEIBI
NUIIEBAPUTEILHOTO TPAKTA.
[InieBapuTeNbHbIE JKENE3bL.
[MumeBapuTensHas cucTeMa yeioBeKa.
JdemoHcTpanuu

Tabauibl U cXeMBbI:
«KuiieuyHononoctHeiey,
«[TumeBaputenbHas cuctemay, «Cxema
IIATAHUSL PACTECHUNY.

Oo0opynoBaHme: KUBbIC K3EMILISIPbI
KOMHATHBIX PacTeHUIi; 000pyI0BaHUE
JUIS1 JEMOHCTpAlUHU ITOYBEHHOTO U
BO3JIYLIHOTO IHTAHUS PACTEHHUI,
pacuieruieHus Kpaxmania 1 OeJIKoB

o1 ieicTBHEM (PEPMEHTOB

NUIIEBAPUTENbHBIN TPAKT,
MUIIEBAPUTEIBHBIC KENE3BI,
MUIIEBAPUTEIIbHBIE COKH.
XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIIETOUHOE
NUIIeBapeHue.

Pa3nuyaTe Ha n300paXkeHusAX (cXeMax,
Ta0IMILIAX, MYJISKAX) OTAEIIbI
NUIIEBAPUTEILHOTO TPAKTA U
MUILEBAPUTEIBHYIO CUCTEMY YEJIOBEKA.
VYcTanaBiauBaTh B3aUMOCBSI3H MEX]TY
CTPOCHUEM OpPraHOB MUILEBAPECHHUS

9.8

JIpIxaHre OpraHu3mMoB

JIpIxaHue opranu3MoB. [[pixanue
pacteHuil. /[pIxaHue )KUBOTHBIX.
Huddy3us ra3oB yepe3 NOBEPXHOCTh
kieTku. KoxHoe npixanue.
JlpixaTenbpHast MOBEPXHOCTS. XKabepHoe
Y JEro4HOE AbIXaHue. Jlpixanue
MTO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JlpIxaTenpHasi CHCTEMA YEJIOBEKA.

PackpeiBaTh conepxanre TEPMUHOB U
MOHATUHN: IbIXaHue, Tudy3us, KOKHOE
JIbIXaHWE, OPraHbl JbIXaHUs,
JIBIXATENbHBIE IBUKEHUSL, IbIXaTEIbHbIN
IIEHTP, JIETOYHBIC 00BEMBI, KU3HCHHAS
EMKOCTb JIETKUX.

XapakTepu3oBaTh AbIXaHUE PACTCHUM;
JIBIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJIIOIIUOHHOE
YCII0OKHEHUE CTPOECHUS JIETKUX
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MexaHn3M BEHTWISILUY JIETKAX Y TITHLL
Y MIIEKONIMTAIOWMUX. Peryisuns
NBIXaHus. J{pIXaTenbHBIE 00BEMBI.
JdemoHcTpanuu

TaGauibl ¥ cXembl: «JlpIxaTenpHas
CUCTEMAY.

OO6opynoBanme: 000py0BaHUE

JUI IEMOHCTPALIMU OIBITOB

10 U3MEPEHUIO JKU3HEHHON EMKOCTH

JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JIBUDKCHU U

MO3BOHOYHBIX )KMBOTHBIX.

Pa3nnyaTh Ha U300pakeHUsIX (CXeMax,
TalIuIax, MyJIsKaX) JbIXaTeIbHYIO
CUCTEMY YEJIOBEKa.

OnuceiBaTh MEXAaHU3M BEHTUJISILIUN
JAETKUX Y TITUI] U MJIEKOTTUTAIOIIHX.
VYcranaBiauBaTh B3aMMOCBSI3U MEX]TY
CTPOEHUEM OPTraHOB JIBIXaHUS U UX
(GyHKUMAMH B OpraHU3Me

9.9

TpancnopT BelecTs
y OpraHu3MoB

TpaHcnopT BENIECTB y OPraHU3MOB.
TpaHCOPTHBIE CUCTEMBI PACTCHUM.
TpaHcOpT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctemMa u €€ oprassi.
KpoBeHocHas cuctemMa mo3BOHOYHBIX
YKUBOTHBIX M yesioBeka. Cepaiie,
KPOBEHOCHBIE COCY bl M KpOBB. Kpyru
KpOBOOOpAIeHHS. DBOJTIOITMOHHBIC
YCIO0KHEHHUSI CTPOEHHUSI KPOBEHOCHOM
CHUCTEMBI TTO3BOHOYHBIX )KMBOTHBIX.
Pabora cepana u e€ peryssiusi.
JdemoHcTpauuu

Tabmwuipl 1 cxembl: «OpraHbl
IIBETKOBBIX pacTeHui», «KopHeBbIe
cucteMbl», «CTpoeHue CTeOs»,
«CTpoeHue TMCTOBOM TNTACTUHKN,

PackpbIBaTh copiep)kaHue TEPMUHOB U
MOHSITHI: TPAHCIIOPT BEILIECTB,
TPAHCHOPT Y PACTEHMI, KPOBEHOCHAs
CUCTeMa >KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEeHHbIE IIEMEHTHI,
KpOBOOOpAIllCHHUE, KPYTH
KpOBOOOpAIIEHUS, CEPACUHBIN UK,
auMdoobpamieHue, mumda,
TuMbaTHYeCKrue COCY/IbI,
TuMbaTUIECKUE y3IIbl, BHYTPCHHSIS
cpella opraHu3Ma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHu U OECTIO3BOHOYHBIX
’KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX M YEJIIOBEKA.
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«KpoBeHocHas cuctemay,
«KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
YKUBOTHBIX»

Pa3znuuaTh Ha N1300paxkeHusAX (CXemax,
TaOIMILAX, MYJISKaX) KPOBEHOCHYIO H
IUM(paTUYECKYIO CUCTEMY YETIOBEKA.
YcraHaBiauBaTh B3aUMOCBSA3U

MEXAY CTPOEHHUEM OPraHoOB
KpOBOOOpaIeH!s U uX G yHKIHUIMHU

B OpraHu3Me

9.10

Brigenenue y
OPTraHU3MOB

Brinenenue y oprannu3sMoB. Beiienenue
y pacTeHul. BoiieneHue y )KMBOTHBIX.
CokpaturenbHble Bakyosid. Opranbl
BbIJIcTICHUS. DUITbTpaIlus, CEKpELUs U
oOpaTHOE BCaChIBAHHE KaK MEXaHU3MBI
paboThl OpraHoB BbieneHus. CBA3b
IIOJIOCTH TeJla ¢ KPOBEHOCHOU U
BBIJICIIUTEIIBHON CUCTEMAaMHU.
Brinenenue y n03BOHOUHBIX JKUBOTHBIX
u yenoseka. [Touku. Ctpoenue u
dbyHKIMOHUpOBaHUE HePpoHa.
OO6pazoBaHre MOYH Y YEIIOBEKA.
JdemoHcTpauuu

Tabanib! ¥ cxeMbl: «BeraenurenpHas
cHUCTEMA

PackpsiBaTh copiepkaHue TEPMUHOB U
MOHSITUI: BBIJICJICHUE, TYTTaIus,
JUCTONAJ, COKpATUTEIbHBIC BAaKYOJIH,
W3BUTHIC KaHAJIBIIBI, 3BE3/TUATHIC
KJICTKH, BBIICIUTEIIBHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, ITOYKH,
MOYETOYHHK, MOUEBOH MYy3bIpPb,
HedpoH, Moya.

XapakTepu30BaTh MPOIECC BHIACICHUS
Y PACTCHUM U )KUBOTHBIX.

PasznuuaTe Ha n300pakeHusAX (cxemax,
TabIMIIaX, MYJISKaX) BbIICIUTEIbHYIO
CUCTEMY YEJIOBEKa.

OnuchIBaTh MEXaHU3M
byHKIIMOHUPOBaHUS He(PpOHA; Tporiecce
00pa3oBaHUsI MOYH.

VY craHaBnMBaTh B3aMMOCBSI3H

MEKy CTPOEHHEM OpPraHOB
BBIJICTICHUS ¥ UX PYHKITUSIMUA

B OpraHu3me
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9.11

3ammra y OpraHu3MoB

3anura y OpraHu3MoB. 3anura

Yy OTHOKJIETOYHBIX OpraHu3MoB. CIIOpbI
OaKTepuil U HUCTHI MPOCTEHIINX.
3ammTa y MHOTOKJIETOUYHBIX PACTEHUM.
Kyrtukyna. Cpeacrsa naccuBHON U
XUMHUYECKOU 3aIUThl. DUTOHLIUBI.
3ammra y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
IPOU3BOAHBIE. 3aIIMTA OPraHU3Ma

ot 6ose3neil. UMMyHHas cucrema
yesoBeka. KieTouHbli 1 ryMOpaibHbIN
UMMYHUTET. BpoxK1EHHBIN U
puoOpeTEHHBIN crielU(pUIeCKUiA
UMMYHHUTET. Teopusi KIOHAIBHO-
cenexktuBHOTrO nMmMyHuTeTa (11 Dpnux,
®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETBI OPraHU3MOB.
Ponb BpOKIEHHOTO UMMYHUTETA

B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUIA.
JdemoHcTpanuu

Tabuuiel 1 cxeMbl: «Koxay,
«UmmynuteT», «CTpoeHue ctediisny,
«CTpoeHne TMCTOBOM IUTACTUHKN

PackpeiBaTh copep:kaHue€ TEPMUHOB U
MOHATUN: KaIlCyJia, YHI0CTIOpa, UCTA,
KYTHKYJa, CPECTBA [TACCUBHOU
3alIUThI, CPEJCTBA XUMUYECKOU
3alIUThI, KOKHBIE TTOKPOBHI,
MMMYHUTET, IMMYHHAs CUCTEMA,
AHTUTEH, AHTUTETIO.

XapakTepu30BaTh BUIbI 3aIUTHI

Y OJHOKJIETOUYHBIX 1 MHOTOKJIETOUHBIX
OpraHU3MOB.

OnuceIBaTh CTPOCHUE KOKHBIX
MMOKPOBOB U UX MPOU3BOJIHBIX.
Pa3nuyaTh Ha U300paKkeHUSIX (CXeMax,
TabJIMIIAX, MYJISKAX) OPTaHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.
VYcraHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHHEM OpPraHOB 3aIMThI U UX
(GYHKIMSMH B OpraHU3Me

9.12

PaznpaxumocTb
U pETYJIALUS
Yy OpraHru3MOB

PaznpaxxumocTs u perynsauus

y Opranu3moB. Pa3npaxumMocThb

Y OJJHOKJIETOYHBIX OPTaHU3MOB.
Takcuchl. Pa3apaxuMocTh U peryssus

PackpsiBaTh copepkaHle TEPMUHOB U
MOHSATUI: pa3ApaKUMOCTh, PEryJIsius,
TaKCHUChI, POCTOBBIE BEIIECTBA
(ayKCuHBI), HEpBHAsI CUCTEMA,
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y pacteHuil. POCTOBBIE BElIECTBA U UX
3HAYCHHUE.

Hepsnas cucrema u peduiekropHas
peryisiuus y ;kMBOTHbIX. HepBHas
cucTeMa u €€ OT/IeJIbl. JBOJIOIMOHHOE
YCII0KHEHHUE CTPOCHUsI HEPBHOU
CHUCTEMBI y )KMBOTHBIX. OT/I€IbI
TFOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Peduiekc u peduexropHas
nyra. be3yCcloBHBIE U YCIIOBHBIE
pediexch.

I'ymopanbHas perynsuus u
SHIOKPUHHAS CUCTEMA KUBOTHBIX U
yesoBeka. JKenes3bl 3HIOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlericTBHE
TOPMOHOB. B3auMOCBsI3b HEpBHOU U
SHJIOKPUHHOM cuctem. [ 'unoranamo-
runoduzapHas cucTeMa.

JdeMoHcTpauuu
[optper: U. I1. [1aBnos.

Tabauiel u cxembl: «CTpoeHue
ruapb», «CTpOCHUE TIIaHAPUI,
«BHyTpeHHee CTpoeHHE NOKAEBOTO
yepBs», «HepBHas cuctema pbiO»,
«HepBHas cucrema JISITymKm»,
«HepBnas cucrema
pecMbIKaromuxcs», «HHepBras

pednexkTopHas peryisius, pediekc,
pedekTopHas nyra, nepeHuN MO3T,
IIPOMEXKYTOYHBIN MO3T, CPETHUIN MO3T,
MO3>KE€YOK, IPOAOJITOBATHI MO3T,
BEreTaTHBHAsl HEPBHAS CUCTEMA,
ryMopalibHas peryJssiius, FOpPMOHBI,
HHIOKPUHHAS CHUCTEMA, TUIIOTaIaMo-
runoduszapHas cucrema.
XapakTepu3oBaTh pa3apaxxKuMOCTb

Y OJTHOKJIETOYHBIX OPTaHU3MOB U
pedIEKTOPHYIO PETYIISAIUIO

Y )KUBOTHBIX.

PasnuuaTe Ha n300paXkeHUsAX (cxeMax,
Ta0JIMIIaX, MYJISKAaX ) HEPBHYIO CUCTEMY
U €€ OTAEJbL; OTAENBI TOJIOBHOIO MO3ra
MTO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TYMOPAJIBHYIO PETYJIISILUIO
y )KHUBOTHBIX.

Pa3nuyaTh Ha U300paKeHUSIX (CXeMax,
Ta0IMIAX, MYJISKAX) SHIOKPUHHYIO
CUCTEMY KMBOTHBIX U YEJIOBEKA.
Ha3piBaTh xeie3bl 3HIOKPUHHON
CUCTEMBI YEJIOBEKA U BbIpaOaThIBa€MbI€
MMHU TOPMOHBL.

OnuceIBaTh 1€MICTBUE TOPMOHOB.
VYcraHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTraHOB HEPBHOM U
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cuctema nTuiy, «HepBHas cuctema
MIIEKONUTaOMuUX», «HepBHas cucrema
YeJI0BEKay, « IHAOKPUHHAS CUCTEMA,
«Peduexcy.

O6opyaoBanme: MOJEIIHN FOJIOBHOTO
MO3ra pa3InyHbIX )KUBOTHBIX

SHJOKPUHHOM CUCTEM M UX PYHKIUSAMHU
B OpraHu3Me.

XapaKkTepu30BaTh BOIIOIIMOHHOE
YCII0OKHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI Y JKUBOTHBIX

HToro 4yacoB 1mo Teme 17
10. | Tema «PASMHOXEHHWE U PASBUTUE OPI'"AHU3MOB»
10.1 | ®opmbI pa3MHOKEHUS 1 dopMbI pa3MHOKEHHSI OPTaHU3MOB: PackpriBaTh copepkaHue TEPMUHOB U
OpraHU3MOB Oecmonoe (BKJIFOYast BEreTaTUBHOE) H MOHSITUIN: Pa3MHOXKEHHUE, TTPOCTOE

nosioBoe. Buasl 6ecrionioro
Pa3MHOKEHUS: TTOYKOBAaHUE,
cropyJsauus, pparMeHrtanus,
KJIOHUPOBAHHUE.

JdeMoHcTpauuu

Tabauie u cxembl: «BereratuBHoe
pasMHOXkeHUe», «Turmbl 6ecrnonoro
pa3MHOXEHUs», «Pa3MHOKeHNE
XJIAMUJIOMOHAIb», «Pa3MHOKEHUE
3BIJIEHBD), «Pa3MHOXKEHHUE THAPBI»

JieJIieHre, TIOYKOBAaHUE, CTIOPYJISIIHS,
BEreTaTHBHOE Pa3MHOKEHUE,
dbparMeHTaIys, KJIOHUPOBAHUE, TAMETHI,
CIepMaTo30u]] (CriepMuid), SUIIEKIIeTKA,
3Ur0Ta, KOHBIOTALIHS.

[lepeuncnsiTb 0COOEHHOCTH OECIOIOT0
¥ TI0JIOBOTO PA3MHOXKEHHSI OPTaHU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (HOPMBI
0ecrosoro pa3MHOKEHHUsI OPTaHU3MOB;
Ouonornyeckoe 3HaueHue 6ecronoro
Pa3MHOKEHUS.

Paznuuate cnopy kak
CHELUATIM3UPOBAHHYIO KIIETKY,
MpeIHAa3HAYCHHYIO JIJIs1 OECTOIOTO
Pa3MHOXEHUS, U CTIOPHI OaKTEpHUH.
OOBACHATH NPEUMYIIECTBA MTOJIOBOTO
Pa3MHOXKEHUS Ha/l OECIIOJIBIM.
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PackpeIBaTh posib KITOHUPOBAHUS
B CEJIEKLIMH U CEIBCKOM XO351CTBE

10.2

IlomoBoe
Pa3MHOXKEHUE.
Merios

[TomoBoe pasmuoxenue. [1omoBeie
KJICTKHU, WK TameThbl. Meio3. Ctaguu
Meno3sa. [loBenenue xpoMmocom

B Meio3e. Kpoccunrosep.
buonoruueckuil CMbICII Mei03a U
IIOJIOBOTO Iporecca. Menos u ero
MECTO B )KU3HCHHOM IIMKJIC
OpraHu3MOB.

JdemoHcTpanuu

Tabnuimel 1 cxeMbl: «Melo3y,
«XPOMOCOMBI»

PackpriBaTh copiepkaHue TEPMUHOB U
MTOHSTHM: M€i103, OMBaJICHTHI,
KPOCCHUHI'OBEP, UHTEPKUHE3,
HE3aBHUCHUMOE paclpe/iesICHUE;
KPOCCHHTOBED.

Pa3nuyaTe Ha N300pakeHUsAX (cxeMax,
Ta0IUIaX) U MUKPOTIpErapaTax 3pebie
MOJIOBBIC KJIETKU MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOKEHUS BBICIIINX
pacTEHUI.

PackpsiBaTh CyIIHOCTH MEHO34,
XapaKTEepU30BaTh €0 OT/IEIIbHbBIE
CTaJNH.

Onpenenste MECTO MEH03a

B JKM3HEHHBIX HUKJIaX PA3IUYHBIX
OpraHU3MOB.

OOBACHATH OMOTOTMYECKUN CMBICIT
KPOCCHUHIOBEpA, OMUCHIBATh €TI0
MEXaHU3M.

CpaBHUBaTh MEHO3 C MUTO30M;
pasnnyaTh OTAEIbHBIE UX CTAIUU

Ha MUKpOTpenapaTax u u300pakeHUsIX
(cxemax, Tabnunax).

PackpbIBaTh 3BOTIOIIMOHHOE 3HAUYCHHE
MOJIOBOT'O Pa3MHOKEHHUSI OPraHU3MOB
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10.3

I"'ameTorenes.
O6pa3zoBanue u
pa3BUTHE TTOJIOBBIX
KJIETOK

[IpenzaponpiieBoe pa3BUTHE.
I'ameTorenes y xkuBoTHBIX. [1o10BEIE
xene3pl. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. CiepmMarToreHes u
ooreHe3. CTpoeHHUE MOJTOBBIX KIETOK.
OmogoTBOpEHNE U AMOPUOHATBHOE
pa3BUTHE KUBOTHBIX. CTIOCOOBI
OIUIOJOTBOPEHUS : HAPYKHOE,
BHyTpeHHee. [lapreHorenes.
JdemoHcTpanuu

Tabauiel u cxeMbl: «["ameTorenesy,
«CtpoeHue STULEKIETKH U

CIiIepMaTo3onaar».

O6opynoBaHme: CBETOBOM MUKPOCKOIT,

MUKpOTpPENapaThl sIMIIEKIETOK U
CIIEPMAaTO30HI0B.
JlaGoparopHuasi pabora «/3yueHue

CTPOCHMUS IMOJIOBBIX KJIICTOK HAa T'OTOBBIX

MUKpOIpernapaTax»

PackpeiBaTh conepkaHue TEPMUHOB U
TOHSTHN: TAMETOIEHE3, CIIEPMATOT€HES,
OOT€HE3, CECMEHHUKU, SIMYHUKH,
CIIEPMATOTrOHUH, CIIEPMATOLUTHI,
CIIEpMAaTHUJbI, CIIEPMATO30U/IbI,
OOTOHMH, OOLIUTHI, MOJIAPHBIE TEJIbLA,
SANLEKIIETKA, aKpocoMa.

[IepeuncnaTs cTaguu raMeTOreHE3a

Yy KUBOTHBIX.

OnuceIBaTh IPOIECC TaMETOreHEe3a U
€ro MepUOJibl, CTPOECHHE IOJIOBBIX
KJIETOK.

Pa3nuyaTte ocobeHHOCTH
CIIEpMaToOreHes3a U OOreHesa.
OnuchIBaTh MPOIECCH OCEMEHEHUS U
OIUIOIOTBOPEHUS, Pa3HbIC BapUAHTHI
[apTEHOreHe3a

10.4

NunuBuayansHOE
pa3BUTHE
OpTraHU3MOB —
OHTOI'CHE3

NuauBuayaibHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).
OMOpHOJIOTHS — HayKa O pa3BUTUHU
opranu3sMoB. Mopgozeenes — o0Ha

U3 271a8HbIX NPOOJIEM IMOPUOTIOSUML.
Konyenyus mopghozernos u mooenu
mopgpoeenesza. Ctaguu SMOpHOTEeHE3a
YKUBOTHBIX (Ha MPUMEPE JISTYILKH).

PackpsiBaTh cofepkaHue TEpPMHUHOB U
MOHSTUI: OTNIOAOTBOPEHHE, 3UTOTA,
0JlacToMep, aKpOCOMHAsl peaKIus,
MPOHYKJIEYC, MTAPTEHOTEHE3,
aMOpHoOreHes, ApodiaeHue, 6acTyra,
MOpYyJIa, racTpyJtia, Heupya,
OpraHoreHe3, 3KToJIepMa, Me30JepMa,
HHTOJIEpMa, 1IeJIOM, HEpBHas TPyOKa,
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Hpob6nenue. Tunsl 1poOaeHus.
Lemepmunuposannoe u
HeOepMUHUPOBAHHOE OpoOb.eHe.
bracmyna, munvi 6aacmyn.
OcobeHHocT ApobIIeHus
MJIEKOITUTAIOITUX. 3apO/IbIIIEBHIC
JIUCTKH (TacTPyJIsiius). 3aKaagKa
OpraHOB U TKaHEH U3 3apOJIBIIIEBBIX
JUCTKOB. B3anMHoOe BiusiHUE yacTen
Pa3BUBAIONIETOCS 3apOIbIIa
(oMOpuroHaNBHAST MHAYKIIHS ). 3aKIagKa
1JIaHa CTPOCHUS KUBOTHOTO KaK
pe3yabTaT HEPAPXUUECKHUX
B3aUMOeICTBUU I'eHOB. Biusiaue
Ha YMOpPUOHAIBHOE Pa3BUTHE
pa3IUYHBIX (PAKTOPOB OKPYKAIOIIEH
Cpenpbl.

JdeMoHcTpauuu

[Hoptper: X. [lIneman.

Tabauiiel u cxembl: «OCHOBHBIE CTAJTUU
OHTOTEHE3a.

Oo6opynoBanme: Mojienb «l{ukn
Pa3BUTHUSA JISITYIIKI

X0pJa, KUILIeyHas TpyOoKa.
Onpenensite SMOPUOHATBHBIN TEPUOJT
pa3BUTHUS OPTaHU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
Ipo0OsieHust — oOpa3oBaHue
OJIHOCJIOMHOT O 3apOo/iblia — OJIaCTYJIbI;
3aBUCUMOCTb X0J1a IPOOICHUS

OT KOJIMYECTBA KEJITKA B SIUIEKIIETKE;
racTpyJISILIMIO U OPraHOreHE3.
OObsicHATH Tanbl AUPHEPEeHITUPOBKU
TKaHEeH, 00pa3oBaHuUsl OPraHOB U CUCTEM
OpraHoB.

XapaKTepu30BaTh PETyIIALNI0
AMOPUOHATIBHOTO Pa3BUTHUS;
J€TEPMUHALINIO U SMOPHOHAIIbHYIO
UHAYKLUIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHSL

OO00CHOBBIBaTh BPEIHOE BO3/IEUCTBHUE
TaOAYHOTO JIbIMA U AJKOTO0JIsl Ha X0/
AMOPUOHAIBHOTO U
MOCTIMOPUOHAIIBEHOTO Pa3BUTHS
OpraHu3Ma 4elloBeKa

10.5

Poct u pazButue
YKUBOTHBIX

Poct u pazBuTHE KUBOTHBIX.
[TocTaoMOpHOHATBHBIH TTEPUO/I.
[Ipsimoe u HENmpsIMOE pa3BUTHE.
PazButune ¢ meramopdozom

PackpsiBaTh cosiep>kaHuE TEPMUHOB U
MOHSTHM: OHTOT€HE3,
MOCTAIMOPHOHATILHOE Pa3BUTHE,
MeTtamopd o3, TUIYNHKA, POCT, CTAapEHUE,
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y 0€CI03BOHOYHBIX M O3BOHOYHBIX
YKABOTHBIX. bronornyeckoe 3HaueHue
IIPSIMOT'O U HENIPSIMOT'O Pa3BUTHS, UX
pacnpoCTpaHeHue B npupoae. Tumbl
pocTa )KUBOTHBIX. DAKTOPEI PETYIIALUN
pocTa )KMBOTHBIX U yenoBeka. Ctagun
NOCTAIMOPUOHANIBHOTO PA3BUTHUSA Y
YKABOTHBIX U yesioBeka. llepuosel
OHTOTreHe3a 4esioBeka. CTapeHue u
CMEPTh KaK OMOJIOTMYECKHE MPOLIECCHI.
JdemoHcTpanuu

Tabauuet u cxemsl: «IIpsamoe u

HEenpsMoe pa3BuTHe», «Pazputue
MalCKoro xyka», «Pa3Butue capanum,
«Pa3BuTHE IATYIIKIY.

IIpakTnueckas padora

«BbIsIBIEHHE TPU3HAKOB CXO/ICTBA
3apOoJbIIIel TO3BOHOYHBIX JKUBOTHBIX)

CMEPTh.

XapakTepu30oBaTh MOCTIMOPUOHATILHBIIH
MEePUO/I Pa3BUTHUS OPraHU3Ma U €ro
OCHOBHbBIE ()OPMBI.

XapakTepu3oBaTh MPSIMOE pa3BUTHE U
€ro MepPUO/IbI.

W3naraTte conep:kanue Teopuid
CTapeHUsl OPraHU3MOB.

OOBSICHATL OMOIOTHYSCKHUI CMBICT
pa3BUTHS C METaMOpP(HO30M

10.6

PasmHoxeHue n
pa3BUTHE PACTECHUM

Pa3mHOX€eHUE U pa3BUTHE PACTEHUI.
["ameTodut u ciopodut. Metios

B JKU3HEHHOM LIMKJIE PACTCHUI.
O06pazoBaHue Criop B mpoliecce Meiosa.
['amerorenes y pacteHui.
OnnonoTBOpEHUE U Pa3BUTHE
pacTUTENIBHBIX OPraHu3MOB. [[BoliHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuii. OGpa3oBaHKE U Pa3BUTHE

PackpsiBaTh cofepxaHue TEpPMUHOB U
MOHTHI: TaMeTOpUT, CIOPOUT,
aHTEPUANH, APXETOHUH, 3aPOCTOK,
Meracropa, 3apO/IbIIIeBbIil MEIIOK,
CUHEPTH/IbI, aHTUIIOAbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIIOJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, IEPUO/Ibl OHTOTEeHE3a
LBETKOBBIX PACTEHH.
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CEMEHHU.
MexaHu3Mbl pEryJIsiiii OHTOT€HE3A
Yy PAaCTEHUU U KUBOTHBIX.
JdemoHcTpanuu

[oprper: C. I'. HaBamuH.
Tabauiiel 1 cxeMbl: «J[BoliHOE
OIJIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuii», «CTpoeHue ceMsiH
OZHOJIOJIbHBIX U JBYIOJIBHBIX
pacteHuin», « Ku3HEHHbIN [IUKI
MOPCKOU KamycCTbD», < KU3HEHHBIN
LIUKJI MXa», «KU3HEHHBIN IIMKJI
[aIIOPOTHUKAY, «OKM3HEHHBIN LIUKII
COCHBI».

JlaGopaTopHnasi pabora
«CTpoeHHre OpraHoB pa3MHOKEHUS
BBICIIIUX PACTCHUI»

XapakTepu3oBaTh OCOOCHHOCTH
0€CII0JI0r0 U MOJIOBOIO PA3MHOKEHMSI
LBETKOBBIX PACTCHUM.

Boiaenars 0cOOEHHOCTH POTEKAHMS

raMeTorceHe3a y IBETKOBBIX paCTCHHﬁ.

OmnuceiBaTh NpoLECC IBOWHOTO
OIUIOJOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBICHATH €ro
IIPEUMYILIECTBA 10 CPABHEHHIO

C OIUIOJJOTBOPEHUEM Y CLIOPOBBIX U
rOJIOCEMEHHBIX

HWtoro yacos mo teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYNBOCTH OPraHU3MOB)»
11.1 | Ucropus cranosienus | 1 HcTopust CTAHOBIICHHS U Pa3BUTHS PackpsiBaTh copepkaHue TEPMHUHOB U

Y Pa3BUTHUS TEHETUKU
KaK HayKu

TEeHETHKHU KaK HayKu. PaGoThI

I'. Mennens, I'. ne ®pusa, T. Moprasna.

Poiib oT€4eCTBEHHBIX YUEHBIX
B Pa3BUTUHU T'€HETUKHU. PabOoThHI
H.K. Konsuiosa, H.I1. BaBuioga,

A.H. benosepckoro, I'.J]. Kapnieuenko,

MMOHSTHUM: TCHETHUKA, TCH.
JleMoHCTpHUpOBaTh 3HAHWSA UCTOPUU
BO3HHMKHOBCHHS I'€HETHKHU.
XapaKTepu30BaTb OCHOBHBIE ATaIlbI
Pa3BUTHUS TEHETUKU KaK HAyKH
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0. A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemoHcTpanuu

[Toptpersl: I'. Menaens,

I'. le ®pus, T. Mopras,

H. K. Konsuos, H. 1. BaBuios,

A. H. benozepckuid,

I'. JI. Kapneuenko,

10. A. ®ununyeHko,

H. B. Tumodees-PecoBckuii

11.2 | OCHOBHBIE MOHATHUS U
CHUMBOJIbI T€HETUKU

OCHOBHBIEC TEHETHUCCKHUE MTOHATHS U
CHUMBOJIBL. ' OMOJIOTUYHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, aJIbTEPHATUBHBIC
MPU3HAKH, JOMUHAHTHBIN U
PELIECCUBHBIN MPU3HAK, TOMO3UT0TAa,
TeTEPO3UTOTA, YUCTAs TUHUS, THOPUIBI,
reHoTun, ¢eHoTurl. OCHOBHBIE METO/IbI
T€HETHUKH: THOPUIOTOTUUCCKUH,
[ATOJOTUYECKUIN, MOJICKYJISIPHO-
TeHETUYCCKUM.

JdemoHcTpauuu

Tabmumpel: «MeToabl TEHETUKIY,
«CXeMBbI CKpEIIMBAHUS.
JlaGopaTopHasi pabora

«/Ipo3oduina kak 00BEKT FreHETHICCKUX
HCCJICJOBAaHU I

PackpbIBaTh coJiepKaHUE TEPMUHOB U
TTOHSTHI : HACJIEACTBEHHOCTb,
HacJIeJIOBaHNUE, N3MEHYHUBOCTD,
TeHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XpPOMOCOMBI, aJUICJIbHBIC TeHBI (aJUICIIH ),
aJbTEpHATUBHbBIC MPU3HAKH,
TOMO3UI0Ta, F€TePO3UTOTA,
JIOMUHAHTHBIA MIPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas JTUHUS, THOPHUIBIL.
ITonp30BaThCS TEHETHUECKOM
TEPMHUHOJIOTHUEN U CUMBOJIMKOMN

JUTSA 3aIUCH CXEM CKPEIIUBAHUSA

HToro yacos 1o teme
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12

Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHoe CKpelrBaHue. PackpeiBaTh coqiepkaHue TEPMUHOB U
HacJIeI0BaHUI [IepBblii 3aKk0H MeHaens — 3aK0H MOHSITUN: MOHOTUOPUIHOE
MPU3HAKOB. eAMHO00pa3usi THOPUIOB MIEPBOTO CKpEIIMBAaHHUE, YUCTOTA TAMET,
Mounorubpuanoe nokosieHus. [IpaBuio TOMUHUPOBaHUS. | JOMUHUPOBAHUE, PACILEIUICHUE
CKpEILIMBAHKE Bropoi 3akoH Menzens — 3aKkoH IIPU3HAKOB.

pacLIenieHus IPU3HaKOB. OnuceiBaTh onbITH I'. Mennens
[{uTosiornuecKkre OCHOBBI 110 M3YUYECHUIO HACIIEIOBAHUS OJTHOU
MOHOTUOPHUIHOTO CKPEIIUBAHUS. Mapbl IPU3HAKOB Y TOPOXa MOCEBHOTO.
['unores3a YuCTOTHI TaMeET. [TpuBOAUTE GOPMYITHUPOBKHU MIEPBOTO U
JdeMoHcTpauuu BTOpOTo 3akoHOB I'. MeHnnens (3akoHa
Hoptper: I'. Menaens. eIMHO00pa3usi THOPUIOB MEPBOTO
Tabauie u cxembl: «IlepBblii 1 BTOPOIl | TOKOJIEHHS, 3aKOH PACIICIUICHHSI
3aKOHbI MeHaemns». MPU3HAKOB) U OOBACHITH UX
OO6opyaoBanue: MOJIENb LUTOJIOTUYECKUE OCHOBBI.

JUTSL JEMOHCTPALIMK 3aKOHOB CocTaBisaTh CXeMbl MOHOTHOPUTHOTO
eIMHO00pa3usi THOPUIOB MEPBOTO CKpELIMBAHUS U PEIIaTh TCHETUYECKHE
MIOKOJICHUS M PACIEIUICHUS TPU3HAKOB; | 3a]1a4l HA MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOII, MUKPOTIPENAPAT: | CKpELIMBaHHE

«/Ipo3odumnay.

IIpakTu4yeckasi padora «3yuenue

PE3yJIHTATOB MOHOTHUOPHUIHOTO

CKpEIIMBAHUS Y IPO30(PUIIBD)

12.2 | Ananusupyroiee 1 AHanu3upyollee CKpeluMBaHue. PackpsiBaTh cofiep>kaHue TEPMUHOB U
CKpELMBaHHUeE. [IpomMeXyTOUHBIN XapakTep MOHATUI: aHAIU3UPYIOLIEE
Henonnoe HacyienoBaHus. Pacmennenue CKpELIMBAHUE, HETIOJIIHOE
JTOMUHHPOBAHUE IIPU3HAKOB MIPY HEMIOJIHOM JIOMAHUPOBAHUE, KOJOMUHUPOBAHUE.
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JIOMUHUPOBAHUU.
JdemoHcTpanuu

TaGauIlbl ¥ CXEMBI: « AHATU3UPYIOIIEe
cKpemuBanuey, «Hemomxoe

CoCTaBnsATh CXEMbI aHAIM3UPYIOIIETO
CKPEIIMBAHUS U pelIaTh TeHETUYECKHE
3a7a4M Ha aHAJIM3HUPYIOIIee
CKpEIIMBAaHUE W HEMOIHOE

JIOMUAHHUPOBAHUE JIOMUHUPOBAHUE
12.3 | lurubpuanoe Jlurubpunnoe ckpemuBanue. Tpetuid PackpeiBaTh coaepxaHre TEPMUHOB U
CKpEILIMBAaHUE 3aKOH MeH el — 3aKOH HE3aBUCUMOTO | TIOHSATUM: TUTUOPUIHOE CKpEIIUBaHUE,
HacJIeI0BaHUs TPU3HAKOB. (hEeHOTUTIUYECKUH pajuKall.
[IuTosornuecKkrne OCHOBBI OnuceiBaTh OnbITH I'. MeHens no
JUTHOPUTHOTO CKPEITUBAHUSI. M3YUYECHUIO HACIICIOBAHUS IBYX MHap
JdemoHcTpanuu MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[loprper: I'. Menaens. [TpuBoAUTE POPMYIHPOBKY TPETHETO
Tabnuiel v cxembl: « TpeTuii 3aKkoH 3akoHa ['. Menpens (3akoHa
Meunnens». HE3aBUCHUMOT0 HAcCJIEA0BaHUs
OO6opyaoBanue: MOJIENb MPU3HAKOB) U OOBICHSTH €TI0
JUTSl AEMOHCTpALINY 3aKOHA LUTOJIOTUYECKUE OCHOBBI.
HE3aBUCUMOI'0 HACJIEIOBaHUS [IpuMeHAT MaTEMAaTUYECKUM PACUYET C
IIPU3HAKOB; CBETOBOW MUKPOCKOIT; MOMOIIBI0 (DEHOTUTTUYECKOTO paiuKaa
MuKpomnpemnapat «/po3odumar. Y METO]1a IEPEMHOKEHHUS BEPOSITHOCTEM
IIpakTu4yeckasi padora BAPHUAHTOB PACILEIJIEHUS] TPU3HAKOB Y
«3yuenue pe3ysbTaToB MOTOMKOB 10 (DEHOTHUITY ¥ TEHOTHITY.
JTUTUOPHUITHOTO CKpPEITMBAHUS CocTaBisTh CXEMBI JUTUOPHUTHOTO
y IpO30(HITBI» CKpEIIMBAaHUS U PEIIATh TCHETUYECKUE
3a/1a4d Ha AUTHOPUIHOE CKpEIINBaHUE
12.4 | CuennienHoe CuemnuieHHOe HaclleI0BaHKE MPU3HAKOB. | PackpbiBaTh cojiep:kaHie TEPMUHOB U
HacJeI0BaHue Pa6otel T. Moprana. CreruieHHOE MOHSTHH: CIIETIJICHHOE HACJIeJOBaHNE,
MIPU3HAKOB. HACJIeI0BaHNE I'€HOB, HAPYILICHHE HapyLIEHHs CLETUIEHUS T'€HOB,
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XPpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH

CLCIUICHUSI MEXK]Ty TeHAMHU.
XpOMOCOMHas1 TEOPHUS
HACJIEJICTBEHHOCTH.
JdemoHcTpanuu

[Toptper: T. Mopras.

Ta6auiiel u cxembl: «ClienIeHHOE
HaCJIeJJOBaHUE MPU3HAKOB

y IpO30(UITBD».

O6opynoBanme: MOJIETb

JUTSI IEMOHCTPAIIMH CLIECTIEHHOTO
HACJIEJIOBAaHUS MMPU3HAKOB.

KPOCCHHI'OBEP, pEKOMOMHALIMS T€HOB,
IF€HETUYECKUE KapThl, MOPTraHUA.
[TpuBOAUTE POPMYITUPOBKH 3aKOHOB
MopraHa (3akoHa CLIETIJIEHHOTO
HaCJIEeJ0BaHUs '€HOB U 3aKOHA
HapyUICHUS CLETIJICHUS MKy TeHAMM )
U OOBSACHATD UX IIUTOJIOTUYECKUE
OCHOBBL.

IlepeunciATs OCHOBHBIE ITOJI0KEHUS
XPOMOCOMHOM T€OPUHU
HACJICACTBEHHOCTH.

Pewrate reneTnueckue 3anauu

Ha CLICIUICHHOE HACJIEJOBAHUE I'€HOB U
HapyILIEHHUE CLEIUICHUS MEX1Y F'€HaMU

12.5

['eneTuka mosa

['eneTuka mosia. XpoMOCOMHBIH
MEXaHU3M OINpeIeNICHUs T10JIa.
AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
['oMorameTHbIN 1 reTeporaMeTHBIN
noJ. ['eHeTnueckas CTpykrypa
IOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.
JdemoHcTpanuu

TaOuuiel 1 cxeMbl: «I'eHeTHKa 11013y,
«Kapuotun yenoseka», «Kapuorun
npo3oduby, «KapuoTur nTuiibn

PackpsiBaTh cofepkaHue TEPMUHOB U
MOHATUIA: ayTOCOMBI, TIOJIOBBIE
XpOMOCOMBI, TOMOTaMETHBIH 1101,
reTepOramMeTHBIN TTOJI.

OOBACHATH XPOMOCOMHBIA MEXaHU3M
ONPEAEIIEHHUS TI0JIa Y OPraHU3MOB.
[IpuBOINTH IPUMEPHI HACIEAOBAHUS
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.
CocTaBiATh CXEMbI CKPEIIMBAHUS U
pelarh e HETUYECKNE 3a/1a4n Ha
HACJICIOBAaHUE IPU3HAKOB, CLETUICHHBIX
C TIOJIOM.
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[TpuBOAUTH MPUMEPHI TEHETUIECKUX
3a0o0sieBaHUi U 1e(PEKTOB

y OPraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMHU
XpOMOCOMaMHU

12.6 | I'eHoTHII KaK
[IEJIOCTHAS CUCTEMA

I'eHoTHII KaK LICJIOCTHAS CUCTEMA.
[LtenoTponust — MHOXKECTBEHHOE
JercTBue reHa. MHOKECTBEHHBIN
ajutenu3M. B3aumoiencTeue
HeaJJICJIbHBIX T€HOB.
KommuiemeHTapHOCTB. DnncTa3.
[Tomamepust.

['eneTnuecknit KOHTPOJIb Pa3BUTHUSA
pacTEeHHH, )KUBOTHBIX U YEJIOBEKA, a
Takke (HU3N0JIOTMIECKUX MPOIIECCOB,
MOBEJICHUS ¥ KOTHUTUBHBIX (DYHKITUH.
I'eHeTnueckue MeXaHU3MBI
cUMOHOreHe3a, MEXaHU3MbI
B3aNMOJICVCTBUSA «XO31H — [Tapa3UT»
U «XO3SIMH — MUKPOOHOM.
['eHeTHUYECKHE aCTIEKTHI KOHTPOJIS U
W3MEHEHUS HACJIEACTBCHHOM
uH(OpMaIMK B TIOKOJICHUSAX KIIETOK

Y OPraHUu3MOB.

JdemoHcTpauuu

Tabnuime! ¥ cXeMbl: « MHOKECTBEHHBIN
alenu3my; «B3anMmoielicTBEe TSHOBY

PackpeiBaTh cosiep:KaHuE TEPMUHOB U
MOHSTHUN: MHOXECTBEHHOE JICHCTBUE
reHa (ruieliorponus),
KOMIUJIEMEHTAPHOCTb, TTUCTA3,
MOJTUMEPHSL.

Omnpenenats HOpPMbI B3aUMOICHCTBUS
aJUIeJIbHBIX U HEAJIJIEIbHBIX T€HOB.
IIpuBOIUTH IPUMEPBHI IIIIEHOTPOITHOTO
NEeHUCTBUSA T'€HOB.

Pewate renetnyeckue 3a1auu

Ha B3aUMOJICHMCTBUE HEAJUIEIbHBIX
I'€HOB

HToro yacos 1o teme

10
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13

Tema «3aKOHOMEPHOCTH M3MEHYHBOCTI

13.1 | UsmeHUHnBOCTH 1 B3aumopeiicTBie reHOTUIA U CPEIb PackpeiBaTh coqiepkaHue TEPMUHOB U
MPU3HAKOB. BUIbI npu GopMUpPOBaHUH (PEHOTHIIA. MOHSTHI: N3MEHYUBOCTD,
W3MEHUYHUBOCTH N3MeHYnBOCTh IPU3HAKOB. HEHACJICICTBCHHAS N3MCHUYUBOCTbD,

KadecTBeHHBIE U KOJIMUECTBEHHBIE HACJIEJICTBEHHAs! U3MEHYUBOCTb.
npu3Hakd. Buabl "3BMEHUNBOCTH: CpaBHMBATh HEHACJIEICTBEHHYIO
HEHACJIEJICTBEHHAs ¥ HACJIEACTBEHHAsA. | M3MEHUYUBOCTH C HACJIC/ICTBEHHOM.
JeMoHcTpanun [TpuBOINTE MPUMEPHI KAYECTBEHHBIX U
Tabauitel 1 cxembl: «Buabl KOJIMYECTBCHHBIX MPU3HAKOB
U3MEHYUBOCTH. OpPTraHHW3MOB, MTPOSIBIICHUH
OO6opyaoBaHue: )XUBbIE U repOapHbIC y OPraHU3MOB HEHACIICICTBEHHOU U
AK3EMIUISIPBl KOMHATHBIX PACTCHUI; HACJICICTBCHHON U3MEHUUBOCTH
pucynku (potorpadun) )KUBOTHBIX

C pPa3NTUYHBIMU BUJIAMU U3MEHUHUBOCTH

13.2 | MoaudukarmoHHas 2 MonudukamoHHas U3MEHYUBOCTb. PackpbiBaTh copep:kaHue TEPMUHOB U
U3MEHYUBOCTD Ponb cpenst B popmMupoBanuu MOHATHI: MOIU(DUKALIMOHHAS, UITH

MOAU(PUKAIUOHHON U3MEHUYNBOCTH.
Hopwma peakuuu npusHaka.
BapuanuoHHslii psa v BapruauoOHHAs
kpuBas (B. Noranucen). CoiicTBa
MOIU(PUKAIUOHHON H3MEHYNBOCTH.
JdemoHcTpauuu

TabauIIel ¥ CXEMBI:
«MoaundukanmoHHass U3MEHUYUBOCTHY.
O0opyaoBaHue: XUBbIE U repOapHbIe
HK3EMILISIPbl KOMHATHBIX PACTEHUMN;
pucyHku (potorpadun) KUBOTHBIX

dbenoTunMUecKasi, ”3AMEHUYUBOCTD,
BapUaHTa, BAPUAILIMOHHBIN psij,
BapuallMOHHAs KpUBasi, HOpMa
peaKny IPU3HaKa,

MOIU(BUKAIIH.

XapakTepu3oBaTh CBOMCTBA
MOIU(PUKAIMOHHON N3MEHYHUBOCTH.
[Toka3bIBaTh pOJb YCIOBHUM BHEIIHEN
Cpebl B Pa3BUTHUU MOAN(UKAIIMOHHON
VM3MEHUYHUBOCTU Y OPTaHU3MOB.
Ctpouts BapyualluOHHBIE PSAJIBI U
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C IpUMepaMu MOIU(PUKALIMOHHOM
U3MEHYUBOCTH.

JlaGopaTopHasi pabora
«HccenenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKALUNOHHON U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOT O psAzia U
BApUALIMOHHON KPUBOW»

rpauk KpuBOH HOPMBI PEAKIIUU
IIPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB

13.3 | I'eHOTHITYECKAS I'eHoTUNIMYECKas U3MEHYUBOCTb. PackpeiBaTh conpepxaHne TEPMUHOB U
WU3MEHYUBOCTb. CBolicTBa T€HOTUITMYECKOU MOHSTUN: KOMOUHATHUBHAS
KomOunaTtuBHast M3MEHYMBOCTHU. BUbI TCHOTUNMMYECKON | U3MEHYMBOCTh, MyTallMOHHAS
U3MEHYUBOCTD U3MEHYMBOCTH: KOMOMHATHUBHAS, M3MEHYMBOCTH, KOMOWHAIINH, MyTaIUH.

MyTallMOHHAS. XapakTepu3oBaTh CBOMCTBA
KomMOnHaTuBHAs U3MEHYUBOCTD. TE€HOTUIIMYECKOW U3MEHYNBOCTH.
Melio3 1 ITOJI0BOM MTPOLIECC — OCHOBA OnuceIBaTh MEWO03 U MOJIOBOM MTPOLECC
KOMOWHATUBHON M3MEHYNBOCTH. KAaK OCHOBY IPOSIBJIEHHS] Y OPTaHU3MOB
Ponb koMOMHATUBHON U3MEHYMBOCTU KOMOWHATUBHON N3MEHYMBOCTH.

B CO3JJaHUH T'€HETUYECKOTO IToka3bIBaTh HA KOHKPETHBIX TPUMEpPaxX
pazHooOpa3usi B mpejeaax 0JHOTO POJIb KOMOMHATUBHON U3MEHUNBOCTHU
BHJIA. B CO3/IaHUU T€HETUYECKOTO
JdemoHcTpanuu pa3zHooOpa3us OPraHu3MOB B IIpeIesiax
Tabanim! u cxembl: «KoMOMHATHBHAS OJIHOT'O BHJIA.

U3MEHUYUBOCTBY», «Melo3y, CpaBHUBaTh TCHOTUIHUYECKYIO
«Om1010TBOPEHUE W3MEHUYHBOCTH C MOJAU(PUKAITMOHHON

13.4 | MyTarnuoHHas MyTanroHHas “3MEHYMBOCTb. Buasl PackpeiBaTh coziepkanue TEpPMUHOB U
W3MEHYHUBOCT. MyTallli: TEHHbIE, XPOMOCOMHBIE, MOHATUI: MYTalluH, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHbIE U nepecTpoiiku (abeppaiun),
MYTallMOHHOT'O MHIYLIMPOBAHHBIE MyTaluu. SnepHbie MOJUILJIONANS, aHCYIIJIONAYS, MYTaHT,
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rpouecca.
OINUTEeHETUKA

Y UTOIUIA3MATUYECKUE MYTAIUU.
ComaTtryecKure 1 MoJIOBbIE MyTallMH.
[Ipr4rHBI BOSHUKHOBEHUS MYTaLUU.
MyTareHsl U UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO MpoIecca. 3aKOH
TOMOJIOTUYECKUX PAJIOB

B HACJICACTBEHHOM M3MEHUYNBOCTH
(H.W. BaBunoB). BuesnepHnas
W3MEHYHUBOCTH U HACJICJICTBEHHOCTb.
Onueenemuka u 3nueeHOMUKA,

POJIb dNUceHEeMUYECKUX pakxmopos

6 HACeO0B8AHUU U UBMEHYUBOCTNU
(enomunuueckux npUHaAKos

Y Op2aHu3Mos.

JdeMoHcTpauuu

[Hoptperst: I'. JIe ®pu3s, B. MoranHces,
H. . BaBuios.

Tabuuiel u cxeMbl: «I'eHeTHUecKHue
3a00JIEBaHUS YEIOBEKaY, « BUIbI
MYTaL».

OO0opynoBaHue: )XUBbIC U repOapHbIC
AK3EMIUISIPhl KOMHATHBIX PACTEHUM;
pucysku (potorpadum) )KUBOTHBIX
C pa3IMYHBIMU BUJIAMU
U3MEHYHBOCTH.

MyTareHsl.

IIpuBOAUTE IPUMEPBI MyTaLIUM,
BCTPEYAIOLIMXCS Y Pa3HBIX OPraHU3MOB.
Knaccudunuposats MyTanuu

IO Pa3HBIM OCHOBAHUSM.

Pa3nuyaTh Ha U300pakeHUsIX (CXeMax,
Ta0JIMIIaX) TeHHbIE MYTAlIHNH,
XPOMOCOMHBIE IEPECTPOUKHU Pa3HBIX
BUJIOB: JIEJICLUH, TYTUTMKALINH,
TPaHCJIOKAllUH, UTHBEPCHUH; TEHOMHBIE
MyTaluu.

CpaBHUBATh MEX]1y COOON MyTalluu
pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON U3MEHYMUBOCTH.
HaszpiBaTh NpU4MHBI MyTaLINH,
BBISIBJISITh UCTOYHUKH (DAKTOPOB-
MyTareHOB B OKpYalollel cpeie
(KOCBEHHO).

[TpuBOAUTH POPMYITHPOBKY 3aKOHA
TOMOJIOTUYECKUX PANOB U
HACJIECTBEHHON U3MEHYUBOCTH

H. 1. BaBuiioBa 1 000CHOBBIBATb €TI0
3HAYEHME I PAKTUKH CEIIBCKOTO
XO351MCTBA
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IIpakTu4yeckasi padora
«MyTtanuu y 1po30¢uisl (Ha TOTOBBIX

MUKpOIpEnapaTax)»
HToro yacoB 1o TeMe 6
14 | Tema «I'eHeTHKA YeJI0BEKA»

14.1 | I'enerHKa yeIOBEKA. 3 Kapuortum uenoseka. Mexxnynapoanasi | PackpsiBaTh copepikaHue TEPMUHOB U
MeTobl mporpaMmMa MCCJIeIOBaHUsI TeHOMA MOHSITUI: CEKBEHUPOBaHUE, KapTa
MEIUIITHCKON YyesioBeka. MeTo 1bl U3y4eHUsI TEHETUKU | XPOMOCOMBI, TPOOaH/1, HACJIEICTBEHHbBIE
FeHETHUKH YyeJIOBEKAa: T'eHeaJIOTMYECKHUH, 0oJie3Hn (MOHOTCHHBIC, TTOJTUTCHHBIE,

OJIM3HEIOBBIN, IUTOTCHETUYECKHH,
MOMYJISIIUOHHO-CTATUCTUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKU .
CoBpeMEeHHOE ONpeIeICHUE TeHOTUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBaHUE,
F€HOTUIIMPOBAHUE, B TOM YHUCIIC

¢ nomoisto [11[P-ananu3za.
HaciencrBeunbie 3a001eBaHUsA
yesioBeka. [ eHHbIE U XpPOMOCOMHBIE
0os1e3HM yeJioBeKa. boie3nu

C HacJIeACTBEHHOM
MIPEAPACIIOIOKEHHOCThIO. 3HAaUCHHUE
MEIUIMHCKON IT'€HETHUKH

B MIPEJOTBPAIIECHUY U JICUEHUU
FeHETUYECKUX 3a00I€BaHUI YEJIOBEKA.
MenuKo-reHeTHYECKOe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KiIeTKH. IJoHITHE «T€HETHYECKOTr O

T'C€HHBIC, XPOMOCOMHBIE ), MEIHKO-
TeHETUYECKOE KOHCYIbTUPOBAHUE,
JIOPOJI0Bast AUArHOCTHKA, aMHUOIICHTE3.
[lepeuncnsaTb 0COOEHHOCTH HU3yUEHHUS
TE€HETUKH YEJIOBEKA U METObI
MEJIULIMHCKON T€HETHKHU.
XapakTepu30BaTh METOIbI U3yUEHHUS
T€HETUKHU YeJIOBEKa (T€HEaI0rnYeCKuH,
OJIM3HELOBBIN, IINTONCHETUYSCKHI,
MOJIEKYJISIPHO-TEHETUYECKUH,
MONYJIALIMOHHO-CTATUCTUYECKUIN ).
OnuceIBaTh 1ENH, 3aa4U U
JOCTHKEHUS MEXKTYHAPOIHOU
nporpaMmbl «I'€HOM 4eOBEKay.
Paznuuars Ha n300pakeHUsIX (CXemax,
Ta0IUIaX) KapThl XPOMOCOM
(reHetuueckue, pU3NUECKUE,
CHKBEHCOBBIE).
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rpy3a». DTUYECKUE ACTIEKTHI
UCCIIEIOBAHUN B 001acTu
PENAKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckue GaxTopbl MOBBIILIEHHON
YyBCTBUTEJIBHOCTH YEJIOBEKA

K (pr3nyeckoMy U XUMHUYECKOMY
3arpsA3HEHUIO OKPYKAOLIEN CPELBI.
I'eneTnyeckast npeIpacnoioKEHHOCTh
YEJI0BEKA K MATOJIOTHUSIM.
JdemoHcTpanuu

Tabauiet u cxembl: «Kapuortun

yenoBeKa», «MeToabl n3ydeHus
TeHETUKH YeJIoBeKay, «I eHeTnyeckue
3a00s1€BaHUS YEIIOBEKAY.
IIpakTnueckas padora
«CocTaBiieHHE U aHATTU3 POJIOCIOBHOM»

OnuceIBaTH METOJIBI COBPEMEHHOTO
OTIpe/IeNICHUs] TEHOTHITA OpTaHU3Ma!
MOJITHOTEHOMHOE CEKBECHUPOBAHHUE,
TCHOTUITMPOBAHHUE, B TOM YHUCIIC

¢ nomouipro I11[P-ananu3za.
XapakTepu30BaTh HACICACTBCHHBIC
3a00JIeBaHUs YeI0BeKa U 3a001€BaHUs
C HacJleJACTBECHHOM
MPEIPACTIOIOKEHHOCTHIO.
CpaBHUBATbH '€HHBIC, XPOMOCOMHBIE
00J1e3HM YeJIOBEKa U 00JIE3HU

C HacCJIEACTBEHHOU
MIPEAPACIIONOKEHHOCTBIO.
VYcraHaBIMBATh B3aUMOCBS3b MEXKITY
HAacJIeICTBEHHBIMH 3a00JIEBAaHUSIMU

YeJIOBEKA M UX TCHETUYECKOM OCHOBOM.

OO0OO0CHOBBIBAaTh 3HAYEHHE MEIUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBAHUSA
B MPEAOTBPAIIECHUH U JICUCHUHN
HaCJICJICTBCHHBIX 3a00JIeBaHHI
YyeJ0BeKa

Nroro yacos no teme 3
15 | Tema «CeJiekuusi OpraHu3MoB»
15.1 | OcHOBHBIC TOHATHS 1 JlomecTHKalus U CeNEKIIHSL. PackpbIBaTh cofep:kaHUe OCHOBHBIX

CCJICKIINH

3apokIeHUE CENCKIINU 1
JIOMECTHUKAIIMU. Y YCHHUE
H.H. BaBunosa o Llentpax

TOHSITUM: CEICKIIMS, IOMECTUKAIIMS,
MIPUMUTHBHAS CEJIEKIHUS,
KOMOMHATUBHAS CEJICKIIUs, COPT,
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IPOUCXOKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Posb cenekunmn
B CO3/IaHUM COPTOB PACTEHUN U MIOPO]
*KUBOTHBIX. COpT, MOpOAA, IITAMM.
3aKOH TOMOJIOTUYECKHUX PSIJIOB

B HACJIEJICTBEHHON N3MEHYMBOCTHU
H.M. BaBunoBa, ero 3HaucHUE

JUTS CEJIEKIIMOHHOM PaOOTHI.
JdemoHcTpanuu

[loprpeter: H. . BaBuios,

N. B. Muuypum, I'. 1. Kaprieuenxo,
IT. IT. Tykssinenko, b. JI. Actaypos.
Tabmwmiel u cxeMbl: «L{eHTpbI
MPOUCXOXKIEHUSI U MHOTO00pasus
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTUYECKUX PSAZIOB

B HACJICICTBEHHOW U3MEHUYHUBOCTH.
JlaGopaTopHnasi pabora
«3yuenne copToB KyJIbTYPHBIX
pacTeHui U NOpoJ JOMAIIHUX
YKABOTHBIX»

MOpo/ia, IITAMM.
[IepeuncisiTh OCHOBHBIE HTAIIbI
Pa3BUTHS CEJICKIIMU KaK ITpouecca u
HayKH.

XapakTepru3oBaTh COACPKAHUE YUCHUS
H. 1. BaBunosa o LlenTpax
MIPOUCXOKICHUS U MHOTO00pa3us
KYJIbTYPHBIX PACTCHUM.

[Toka3biBaTh LIeHTpBI MPOUCXOKICHUS U
MHOT'000pa3usi KyJIbTYPHBIX PACTCHUHN U
[leHTpbl TOMECTUKAIIUM TOMAITHUX
KMBOTHBIX Ha KapT€ MUPA, CBSA3BIBATH
UX MECTOIIOJIOKEHHE C OUaramMmu
BO3HUKHOBEHUS JIPEBHEUIIINX
[IUBUJIN3AIIHAN.

CpaBHUBATH COPT, TOPOY, LIITAMM

C BUJIaMU-POAUYAMH.

OO0O0CHOBBIBAThH 3HAYEHHUE 3aKOHA
TOMOJIOTUYECKHUX PSJIOB B
HACJICJICTBEHHOM N3MEHUYMBOCTH

H. 1. BaBuiosa a1 CeIeKIIMOHHOM
paboThI.

OnuceIBaTh NEPCIEKTUBBI
JIOMECTHUKAIIUM U CO3/IaHUE HOBBIX
COPTOB KYJbTYPHBIX PACTCHUH, TOPO/T
JIOMaITHUX KUBOTHBIX U IIITAMMOB
MHUKPOOPraHU3MOB
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15.2

MeTtoabl
CECJICKIIMOHHOM
pabotsl. CoxpaHeHue,
M3y4YECHUE U
HCITOJIb30BaHHE
FeHETHYECKHUX

pecypcoB

Mertonbl CeNneKIMOHHON PabOTHI.
HckyccTBeHHBIN 0TOOP: MACCOBBIN U
WHJMBUYaJbHBINA. DTalbl
KOMOUHAIIMOHHOM CEJICKIIUU.
HcnpiTanue nmponsBoauTeien

1o MOTOMCTBY. OTOOp MO TEHOTUITY

C IOMOUIBIO OIIEHKH (peHoTumna
MOTOMCTBA U OTOOP IO TEHOTUITY

¢ nomobto ananuza JJHK.
HckyccTBeHHBIN MyTareHes3 Kak MeToJ]
CEJICKIIMOHHON PadOoTHI.
PamuannoHHbIN 1 XUMWYECKUU
MyTareHe3 Kak MCTOYHUK My Talui

y KYJIbTYpPHBIX ()OpPM OpTaHU3MOB.
Hcnonp30BaHne r€HOMHOTO
pPENAaKTUPOBAHUS U METOJOB
pekoMmOuHanTHBIX JIHK m1st momyuenus
MCXOJIHOT'0 MaTepuaa JJis CEJICKIHUU.
[TonyyeHne NOIUIITIONAOB.
BuyTtpuBugoBas rubpuan3anus.
Bir3KopoaCTBEHHOE CKpEIIBAHUE,
win nHOpuauHT. HepoactBennoe
CKpelIMBaHue, WIH ayTOPUIUHT.
['eTepo3nuc u ero NpUYUHBI.
Hcnonbs3oBaHue rerepos3uca

B cenekiuu. OtnanéHnas
rubpuauzanus. [Ipeononenue

PackpbIBaTh cofiep:kaHue TEPMUHOB U
MOHSTHUI: HICKYCCTBEHHBII 0TOOP,
MIPOU3BOJIUTENH, IKCTEPHED,
OJIN3KOPOJICTBEHHOE CKpEIIMBaHUE, WU
UHOPUJIUHT, HEPOACTBEHHOE
CKpEIIMBaHUE, WM ayTOPUAMHT, YUCTAs
JMHUS, TeTepo3uc (rudpuaHas cuia),
T€HOMHOE PEeIaKTUPOBAHUE,
MCKYCCTBEHHBIH MyTareHes, (pakTopsbli-
MyTareHbl, MOJUIUIONIbI, OTAAIEHHAS
ruOpuan3aiys, CEeKBEHUPOBAHHE.
XapakTepu3oBaTh OCHOBHbBIE METO/IbI
CEJICKIIUU PACTEHUN U KUBOTHBIX:
UCKYCCTBEHHBII 0TOOD U
rUOpUIU3AIIHIO.

CpaBHUBATh MaCCOBBIN UCKYCCTBEHHBIM
0TOOp C MHAMBUIyaJIbHBIM, IOKa3bIBATh
UX 3HA4YECHME JUIS CEJIEKINN
KyJIbTYPHBIX PACTEHUI U IOMALTHUX
’KUBOTHBIX.

[TpuBOINTE KOHKPETHBIE IPUMEPBI

OTAIEHHON TMOPUAN3AIIUY B CEJICKIINH.

OmnuceiBats onbiT I'. J[. Kapneuenko
10 TIPEOI0JICHUIO OCCIITOAUS
MEKBHI0BBIX THOPUJIOB.

Paznuuars Ha H300pakeHUX (CXemax,
Ta0JUIIaX) Y OTACIbHBIX
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OecIu1o/Iust MEXBUIOBBIX THOPHUIOB.
JloCTr)KEeHUs CEeNIEKIIMU PACTEHUN U
KUBOTHBIX. «3€1€Has pegooyusLy.
CoxpaHeHHE U U3yYEHUE T€HETUYECKHUX
pPECYpPCOB KYyJIbTYPHBIX PACTEHUM U UX
JTUKUX POAUYEH I CO37aHUS HOBBIX
COpPTOB M THOPHUIOB
CEIIbCKOXO03IMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasneHue
2EHEeMUYECKUMU PeCypcamul
CebCKOXO3AUCMBEHHBIX U
NPOMBICIOBBIX HCUBOMHDBIX 8 YeEIsX
VAVHULEHUS CYUeCBYIOUUX U CO30AHUSL
HOBbIX NOPOO, IUHUIL U KPOCCO8, 8 MOM
yucse ¢ NpUMeHeHUem CO8PEMEHHbLX
Memo008 HAYUHBIX UCCIIe008AHUL,
nepeooswix uoell U NepCcneKmuBHbIX
MeXHON02UIL.

JdeMoHcTpauuu

[Toptpetsi: H. U. BaBuios,

N. B. Muuypum, I'. /[. Kapnieuenko,

H. bopnoyr, /I. K. benses.

Tabauib! U cxeMbl: «MeToabl
cenekumny, «OTaanéHHas
rubpuauzamnus», «KMyrtareHes.
JlaGoparopHasi padora

«M3yyeHne MeTOJI0B CEJIEKIUU

MpEeICTaBUTENIE KOHKPETHOTO COPTa U
MOPOJBI XO35IUCTBEHHO LICHHBIE
MIPU3HAKU, HEOOXOAMMBIC YETIOBEKY.
XapaKTepu30BaTh POJIb CENEKIUN

B 00ecIeueHnu PO I0BOJIbCTBEHHOM
0e30IMacCHOCTH YEJIOBCUECTBA.
[IprBOIUTE KOHKPETHBIE IPUMEPHI
JIOCTH>KEHUM CEJIEKIIUU KYJIbTYPHBIX
PaCTEHHUM U IOMAIIHUX >KUBOTHBIX

B Poccun
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pacTeHu»

IIpakTuyeckasi padora
«IIpuBHUBKa pacTeHUN».
IKeKypcust KOCHOBHBIE METOJIBI U
JOCTHYKECHUS CEJIEKIIUU PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIN YYACTOK,

B TEIJIMYHOE XO3SIICTBO,

B 1a00paTOPHIO arpOYHUBEPCUTETA UITH
HAay4yHOT'O LICHTPA)»

HTtoro yacoB no teme 4
16 | Tema «BHOTEXHOIOTHS U CHHTETHYECKAS OHOTOTH»
16.1 | BroTeXHOIOT S KaK 1 OOBEKTHI, UCTIONIE3YEMBIE PackpriBaTh copiepskaHue TEPMUHOB U

HayKa 1 OTpaciib
IMPOU3BOJCTBA

B OMOTEXHOJIOTHH, — KJIETOYHBIE U
TKaHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTePUCTHUKA.
TpanummonHas GMOTEXHOJIOTHS:
xJie0oTeueHne, MmoaydeHHe
KHCJIOMOJIOYHBIX MTPOAYKTOB,
BHUHOJIeIHEe. MUKPOOHOIOTHUECKUI
cuHTe3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TEXHOJIOTHM.
[Tpon3BoaCTBO O€IKa, aMUHOKHUCIIOT U
BUTAaMHHOB.

JdemoHcTpauuu

Tabaunb! 1 cxeMbl: «VcIoiib30BaHne

TIOHATUI: OMOTEXHOJIOTHS,
TpaIUIIMOHHAS OMOTEXHOIOTHS,
MUKPOOHOJIOTHUECKUIN CUHTE3,
MUKPOOHOIOTHYECKasl TEXHOJIOTHSI.
[TepeuncnaTe HanpaBICHUS
OMOTEXHOJIOTUH; TISJIN U 3a]a4H,
CTOAIINE TIepe] OMOTEXHOIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
UCIIOJIb3yeMbI€ B OMOTEXHOJIOTUH, —
KJICTOYHbBIC U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METOIBI
TPAIUIIMOHHON OMOTEXHOJIOTUN U
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MUKPOOPTAaHU3MOB B MPOMBIILIICHHOM
IIPOU3BOJICTBE.

JlaGopaTopHasi pabora

«3yuenune o0bEKTOB
OMOTEXHOJIOTHI.

IIpakTu4yeckasi padora
«lTomyuyeHrne MOJTOYHOKHUCIIBIX
POYKTOBY.

Ikckypeus «buorexnonorus —
Ba)KHEHIIas MPOM3BOAUTENbHAS CHIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOZCTBO )»

JOCTHKEHUST MUKPOOMOJIOTHIECKON
TEXHOJIOTUU.

OO0O0CHOBBIBATH 3HAYCHHUE
OHMOTEXHOJIOTUHU

JIISL CEJIbCKOXO3SIMCTBEHHOI'O
TIPOU3BO/ICTBA

16.2

OcHOBHBIC
HaIpaBJICHUS
CHUHTETUYCCKOM
OHoJIOruu

Co3nanue TEXHOJIOTUN U
WHCTPYMEHTOB II€JICHAIPABICHHOT O
M3MEHEHUS U KOHCTPYHUPOBAHUS
T€HOMOB C IEJIBIO TTOJTyUYEeHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
coZiepKalluX HE BCTPEUAIOIIHEC

B IIpUpOe OMOCHHTETUYECKUE Ty TH.
Knerounas nnxenepusi. Meto bl
KYJIBTYPBI KJIETOK U TKAaHEW PAaCTCHUM U
*UBOTHBIX. Kprnobanku. Comatnueckas
THOPHUIM3AINS ¥ COMATHICCKHM
smOpuorenes. Mcronas3oBanue
TarIouJI0B B CEJIEKIIUN PACTCHUM.
llonyuenue MOHOKIOHANLHBIX AHMUMEI.

PackpsiBaTh cofep:kaHue TEPMUHOB U
MOHSATUI: KJIETOUHASI UHKEHEPUS,
KJIETOYHAsl TEXHOJIOTUSI, METOT
KYJIbTYPBI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTb, ITIOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIIETKH, MUKPOKJIOHAIBHOE
Pa3MHOXEHHE PACTEHUM, COMAaTUYECKas
ruOpuIN3aIns, raruionu b, THOPUIOMBI,
MOHOKJIOHQJIBHBIE U MMOJUKIOHAJIbHbIE
AHTUTEIIA, METOJ TPAHCIUIAHTALIUY SJED,
KJIOHUPOBAHUE.

XapakTepu30BaTh OCHOBHBIE
HaIpaBJICHUSI CHHTETHYECKON
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHANbHBIX U
NOJUKTIOHATIbHBIX AHMUMEN

6 meouyune. VIckyccTBeHHOE
OIUIONOTBOpEeHUE. PEKOHCTPYKIIMS
SMIEKIIETOK U KIOHUPOBAHUE
KUBOTHBIX. MeTO] TpaHCIIaHTALIH
Aaep KIeToK. Texnonoeuu
0300po8eHUsl, KYIbMUBUPOBAHUS U
MUKPOKIOHANIbHO20 PA3MHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX KYIbIMYD.
JdemoHcTpanuu

Tabauiel u cxembl: «Knetounas
VHXKXECHEPUS»

OnuceiBaTh HA KOHKPETHBIX MPUMEPAX
METO/Ibl KJIETOUHON UHKEHEPUU.
[IpuBOAUTH MpUMEPHI UCTIOJIH30BAHUSA
MOHOKJIOHAJILHBIX M MOJIUKJIOHAIBHBIX
AHTUTEII B MEIUIMHE.

O1eHnBaTh 3HAYCHUE CHUHTETHYSCKOM
OMOJIOTHH JIUISI CEJIBCKOTO XO3SMCTBA U
MEIMIIMHBI

16.3

XpoMoCcoMHas 1
reHHasi UH)KEHEepUs

XpoMOCOMHAasl U T€HHAsI UHKEHEPUSL.
HckyccTBEeHHBIN CUHTES T'€HA U
KOHCTPYHUPOBaHUE PEKOMOMHAHTHBIX
JHHK. Coz0anue mpanceennwvix
opeanuzmos. Jloctuxenus u
MEPCIEKTUBBI XPOMOCOMHOM U TEHHOM
WHXXEHEPUHU. DKOJIOTUYECKUE U
ITHYECKHE TPOOIEMBI T€HHOM
VHXCHEPUHU.

JdemoHcTpanuu

Tabnuiibl ¥ cxembl: «I'eHHas
UHKEHEPUS»

PackpbiBaTh coepkaHie TEPMUHOB U
MOHATUI: T€HHAs] UHKXEHEPUS,
PECTPUKLIMOHHBIE SHIOHYKJIIEa3hl
(pecTpuKTa3bl), JTUNKHAE KOHIIBI,
IJ1a3MHU/JIbI, PECTPUKLHUS, TUTUPOBAHUE,
TpaHchopMaIus, CKpUHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOAU(PUITUPOBAHHBIE) OPTAHU3MBI.
OnuchIBaTh METO/IBI PENPOTYKTUBHOTO
Y TEpaneBTUYECKOT0 KIIOHUPOBaHHS,
KJIETOYHBIE TEXHOJIOTUHU U CIIOCOOBI
T€HETUYECKOU MHKCHEPHUH.
XapakTepru3oBaTh JOCTUKEHUS T€HHOU
WHXEHEPUU.
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O1eHnBaTh KOJIOTHUECKUEC U
ATUYECKUE TPOOJIEMbI KIIOHUPOBAHUS U
CO3JIaHUSI TPAHCTEHHBIX OPTraHU3MOB,
MEPCIIEKTUBEI PA3BUTHUSI XPOMOCOMHOMU
Y TEHHOU MH)KEHEPUU

16.4

Menuiackue
OMOTEXHOJIOT MU

MenuiuHcKkre OMOTEXHOJIOTHH.
Ilocmeenomnasn yugpposas
meouyuna. I[P-ouacnocmuxka.
Memabonomnviii ananus,
2EHOYEHMPUYECKUL aHANU3
npomeoma yenoseKa 0Jis OYeHKu
COCMOAHUS €20 300POBbSL.
Hcnonvzosarnue cmeonosuix Kiemox.
Tapeemnas mepanus paxa.
3D-6uounsicenepus ons pazpabomxu
@dyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30aHUS
KOMNJIeKCHbIX MKAHel couemaHuem
MexXHOI02Ul MPEXMEPHO20
ouonpunmunea u cxkaggonounea
0J151 peuterus 3a0ay
NepCOHANUZUPOBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHbIX BAKYUH C YeIbIO
obecneuenuss KOMOUHUPOBAHHOU
s3auwumol om 6030youmeneii OPBU,
YCMAaHOBAEHUE MONEKYAPHBIX
MEeXanusmMo8 YyHKYUOHUPOBAHUs.

PackpeiBaTh cojiep:KaHuE TEPMUHOB U
MOHATUI: MEAUILIUHCKAS
OMOTEXHOJIOTHS, METAOOJTIOMHBIH
aHaJlin3, FCHOLICHTPUYECKUI aHaIu3,
MEePCOHAIM3UPOBAHHASI METUIIMHA,
pereHepaTuBHasI MEJIUIMHA.
XapakTepru3oBaTh METO/IbI
MEeTa00JIOMHOTO U TEHOLIEHTPUYECKOTO
aHaJI13a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTokK; [I[[P-nuarnocTuky; TapreTHyro
TEparumo paka
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PHK-cooepoicawux eupycos,
8bI3bI8AIOWUX OCODO ONACHbBIE
3a0051e6aHUsl 4eI08eKA U HCUBOTNHBIX

HToro yacoB 1o teMe 4
PezepBHOE Bpemst 1
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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11 KJIACC

HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIBI J€ATEILHOCTH
pa3aenoB U TEM [IporpammHOe coaepkaHue
/o 4acoB o0yyaromuxcs
y4eOHOro mpeameTa
1 Tema «3apoxaenne u pa3BuTHe 3BOJIOIUOHHBIX MPeJICTABJIEHUA B OM0JI0TMH»
1.1 | DBosronMoOHHAA 1 DponormonHas Teopus Y. /lapBuna. PackpsiBaTh cofiepkaHue TEPMUHOB U

teopus Y. lapBuHa

[Ipennochiku BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U HayyHas
nestenbHOCTh Y. JlapBHHAa.
JdemoHcTpanuu

IToptpetsl: Apuctorens, K. JInnuei,
K. b. Jlamapk, 2. XK. Cent-Unep,
K. KroBbe, Y. /lapBuH.

Tabauiie u cxembl: «CucTemMa KUBOK
npuposl (1o K. JIunuerwo)y,
«JlecTHHMIIA )KUBBIX CYLIECTB

(o Jlamapky)», «MexaHu3m
dbopMHUpPOBaHHSI MPUCTTOCOOTICHU

Y PACTEHUM U KUBOTHBIX

(mo Jlamapky)», «KapTta-cxema
MapuipyTa nmyreumectsus Y. /lapsunay,
«Haxonku Y. JlapBuna

MOHSITUIN: KPEallMOHU3M, BU]I,
cUCTEeMaTHKa, OMHApHAs HOMEHKJIATYpa,
HMCKYCCTBEHHAs CUCTEMA
KJ1acCU(pUKAIIUU OPTaHU3MOB,
HUCTOPUYECKUM METO/I, TAPBUHH3M.
XapakTepu30BaTh B3TJIS b
Apucrorensd, Omnenokia, Jlykpemus
Kapa, /[>x. Pest Ha pazBuTHe KHUBOM
MIPUPOJIBI.

OuenuBath BkiIaa K. JInnaes

B Pa3BUTHE OHOJIOTHHU.

CpaBHUMBaTH B3IJIS1bI HA BUJI U
sosroniuto K. JInnues, K. b. Jlamapka
u Y. JlapBuna.

Kputnuecku onieHnBaTh
KpEalMOHUCTCKUE B3TJIsIbI HA )KUBYIO
MIPUPONY.

[lepeuncnsaTh KyJIbTYpPHO-UCTOPUUECKHE
Y €CTECTBEHHO-HAYYHbIE MPEINOCHUIKI
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MOSIBJIEHUS BOJIFOLIMOHHOW TEOPHUH

Y. lapsuHa.

OnuceIBaTh pOJIb HCTOPUIECKOTO
MeToa.

M3nmaraTe CyIHOCTb 9BOJIOLIMOHHON
teopun Y. JlapsuHa.

Ha3zbiBaTh 0cHOBHBIE (pakThl OMoOrpadun
Y. JlapBrHa U dTaIbl CO3AaHUs UM
HBOJIIOLIMOHHON TEOPUHU

1.2

JIBmKyIue Criibl
YBOJIOIIMHU BHUIOB
no Y. /{apBuny

JIBMKYIIIHE CHJIBI SBOJTIOIMN BHJIOB
no Y. JlapBuny (BbIcOKas
WHTCHCUBHOCTD Pa3MHOKCHHSI
OpraHU3MOB, HaCJIeICTBEHHAS
U3MEHYMBOCTH, OOpb0a

3a CyIIECTBOBAaHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD).
JdeMoHcTpauuu

[Toptper: Y. JapBuH.

Ta6mwuiiel ¥ cxembl: «@OopMBI OOPHOBI
3a cymiecTBoBaHue», «[lopoms
ronmy0ei», «MHoroobpasue
KyJIbTYPHBIX (hOPM KaIyCThI»,
«ITopoibl JOMAINTHUX KUBOTHBIXY,
«CxeMa 00pa3oBaHusi HOBBIX BUAOB
(mo Y. JapBuny)», «Cxema
COOTHOIIICHUS JIBIKYIIHX CHJI
IBOJTIOTIAF

PackpbIBaTh cojiepkaHue TEPMHUHOB U
TIOHSTHI: HACJICJICTBEHHOCTD,
W3MEHUYNBOCTh, UCKYCCTBECHHBINH OTOOD,
O6opb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3narath CyluHoCTh Y4SHHUS

Y. JTapBuHa 00 HCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh JBUKYIINUE CUITBI
HBOJIIOIMH BUAOB 1O JlapBUHY.
[TpuMeHsTh 3HAHUS O ABMKYIIUX CHUITAX
HBOJIIOIMH BUAOB 10 JlapBUHY

JIJ1s1 00BICHEHUSI MHOTOOOpa3usi BUJIOB,
MOPOJI JOMAIITHUX )KHBOTHBIX U COPTOB
KYJIbTYPHBIX PACTCHUN
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1.3 | ®opmupoBanue 1 OdopmneHue CHHTETUYECKOM TeOpUH PackpsiBaTh copiepkaHue TEPMUHOB U
CUHTETHUYECKOHN spomonuu (CTI). Helitpanbhas IIOHATUM: JapBUHU3M, MYyTal1U,
TE€OPHUH IBOJIIOLIUN Teopus 3Bostonnu. CoBpeMeHHas MYTallMOHHBIN MPOLIECC.

ABOJIIOIIMOHHAS OUOJIOTHSI. OOBSACHITH MPUUMHBI KPHU3HUCA
3HaYeHUE IBOITIOLIMOHHON TEOpUHr JTapBUHU3MA.
B (hpopMUpOBaHUH €CTECTBEHHO- OO60CHOBBIBATH 3aKOHOMEPHOCTh
HAay4YHOW KapTUHBI MHUpA. TpaHchopMaluu JapBUHU3MA
JdemMoHcTpanuu B CUHTETUYECKYIO TEOPUIO IBOJTIOLINU
IMoptpertsl: C. C. UeTBEpUKOB, (CTD).
N. 1. HImanerayseH, [k, Xonzaers, M3marate ocHOBHBIC nojioskeHUst CTD.
. K. benses. OuenuBats Bkaan I'. Jle @puza,
Tabmuiel U cxembl: «OCHOBHBIC C.C. UeTBepuKOBa,
MTOJIOKEHHS] CHHTETUYECKON TEOPUH N. W. llImaneraysena, /. K. bensera
SBOJIIOLIAI B (hopmupoBanue CTD.
Ouenwnsath 3Hauenue CTO
B (hpopMUPOBaHUHN COBPEMEHHON
€CTECTBEHHO-HAYYHOI KapTUHBI MUpa
Ntoro yacoB no teme 4
2 | Tema «MUKPO3BOJMIOLHS U €€ Pe3yJIbTATBI»

2.1 | Dranbl 3 [Homynsiius Kak 3yeMeHTapHas PackpeiBaTh conepxanne TEPMUHOB U
3BOJIFOLIMOHHOTO eauHuua >Boonnr. CoBpeMEHHbIE MTOHATUI: MUKPO3BOJIIOLINS,
rpouecca: METOJIbl OLICHKH T'€HETHYECKOTO MAaKpO3BOIIOLMS, MYTallUH, ITOITYJISLINS,
MHKPOIBOIIOLUS U pazHo00pasust U CTPYKTYPhI KOMOUWHAIMU TeHOB, TeHO(OHT,
MAaKpPO3BOJIIOLHSL. nomyssiiuii. i3sMenenue renodonaa AJIEMEHTAPHOE 3BOJIFOLIUOHHOE SIBJICHHUE.
[onynsiuus — MOMYJISIIUU KAaK 3JIEMEHTApHOE XapakTepru30BaTb MUKPOIBOIFOLHIO KAK
SJI€MEHTapHast 3BOJIFOLMOHHOE SABJICHHE. 3aKOH 3TaMN NOSIBJIEHUS MPUCITOCOOTIECHUN U

CAHNHUIIA 3BOJJIIOIIMHA

TCHCTUYCCKOI'O PaBHOBCCHA

BUJ1000pa30BaHMSL.
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JIx. Xapau, B. BaitnOepra.
JdemoHcTpanuu

Tabauiel v cxembl: «MyTanuoHHas
WU3MEHYUBOCTBY, «llomynsaunonnas
CTPYKTypa BuAa», «Cxema MposiBICHUS
3akoHa Xapau—BaitnOepray.
JlaGopaTopHasi pabora

«BpblsiBIEHHE U3MEHUYUBOCTH Y 0CO0EH
OJIHOTO BUJA»

XapakTepu30oBaTh MOMYJSIUIO0 KaK
AJIEMEHTAPHYIO €IMHUILY 3BOJIFOLINH.
[TepeuunciisaTh NpU3HAKK UAECATIBHON
MONYJISIIIUU U OOBSICHSATH YCIOBUS
BBITIOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHATh UMEIOIINECS 3HAHUS

JJ1s1 OOBSICHEHU S IPUYUH U3MEHYUBOCTH
y oco0el 0HOTO BUJIa

2.2

DneMeHTapHbIE
(akTOpbI FBOTIOIUU

DOnemeHTapHbIe (PaKTOPbI (IBUKYIIHE
CHUJIbI) 3BOTIOLIMU. MyTallMOHHBIN
npoiecc. KomOuHatuBHas
U3MEHYUBOCTH. Jlpeiid reHoB —
Clly4aiiHble HEHANpPaBIICHHbIE
U3MEHEHHMsI YaCcTOT aJllesien

B nonyJsiusax. D hexT ocHoBaTeN.
Dhhexm 6ymuliouno2o opaviuiKa.
CHuoicenue 2cenemudecko2o
PAasHoo0pazus; NPUYUHBL U C1Ie0CMBUSL.
IIposenenue aghghexma opetigha 2enos
8 OONLUIUX U MATBIX NONYIAYUSAX.
Murpanyu. U30ms10us Oy JIsaiui:
reorpaduyeckas (MpoCTpaHCTBEHHAS ),
ounosnorudeckas (penpoayKTHUBHAS).
JdemoHcTpauuu

Hoptpetsl: C. C. YeTBEpUKOB,

2. Maiip.

PackpriBaTh cojiepkaHre TEPMUHOB U
MOHATHN: MYTallMOHHBINA ITPOLECC,
KOMOMHATHBHASI N3MEHUYUBOCTD,
NOMYJISIIMOHHBIEC BOJIHBI, Ipeii( reHoB,
MUTpALUU, U30JIS1IUS, Teorpaduueckas
(TIpocTpaHCTBEHHAs ) U30JALMA,
ouonornyeckas (penpoayKTHUBHAS)
n3ossinms, 3 ekt ocHoBaTes, 3 dexT
OYTBUTIOYHOT'O TOPJIBIIIKA.
XapakTepu30BaTh FJIEMEHTAPHbBIC
(bakTopsI (IBUIKYIIINUE CHITBI) DBOJIOIIHH.
OuenuBath Bknaja C. C. UeTBepukosa,
3. Maiipa B pa3BUTHE 3BOJIOIUOHHOTO
YUEHHUSI.

OOBACHATH TPUUUHBI HEHATTPABIECHHOTO
JIEVCTBHUSI DJIEMEHTAPHBIX
ABOJIIOIMOHHBIX (PAKTOPOB.

[IpuMeHsITh UMEroLMeCcs 3HAHUS
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Tabauibl U cxembl: «/IBHKyIIME CUITBI
JBOJIOLMMNY, « DKOJIOTUYECKAS
V30U TIONYJISIUUN CEBAHCKOM
dbopenny, «I'eorpadudeckas 30U
JUCTBEHHUIIbI CHOUPCKON U
JMCTBEHHUIBI 1ayPCKOW»,
«ITonmysIMOHHBIE BOJIHBI YHCIEHHOCTH
XUIIIHUKOB U )KEPTB»

O IBMOKYIIMX CHJIaX 3BOJIIOIUU
JUTsL OOBSICHEHUS! IPUYMH Pa3HOO0Opa3usl
reHo(oH1a NOMmyJISIIUi OJTHOTO BUA

2.3

EcrecTBeHHbIM
otbop —
HAIPABJISIIOLUN
(bakTop IBOTIOLUH

EcTtecTBeHHBIN 0TOOD —
HaIPaBJISIOMUNA (PaKTOP IBOJIOIIHUH.
@dopMBI €CTeCTBEHHOTO 0TOOpA:
JBIDKYITUHN, CTAOUITU3UPYIOIINM,
pa3pbIBaONIUi (AU3PYITUBHBIN ).
[TonoRroit or6op. Bo3HukHOBEHUE U
ABOJIIOLIMS COLMATIBHOIO OBEAEHUS
YKUBOTHBIX.

JdeMoHcTpauuu

Ta0smnel 1 cxeMbl: «Cxema IeHCcTBUS
€CTECTBEHHOT0 0TOOpay, «PopMbl
O0pBHOBI 3a CYIIICCTBOBAHHEY,
«BaycTpranbHbIii MEJTaHU3M,
«OKuBbI€ HCKOTIaEMBIE»

PackpbIBaTh coepkaHUE TEPMHUHOB H
MOHSTUI: €CTECTBEHHBINU 0TOOD,
JBUKYIIUN O0TOOP, CTAOMIU3UPYIOLTUI
0TOOP, pa3phIBAIOIIHI OTOOP, MOJOBOM
otbop.

XapakTepu3oBaTh €CTECTBEHHBIH OTOOD
KaK JIBIDKYIIYIO U HATIPABIIAIONIYIO CUITY
HBOJIIOINH, €T0 (POPMBI.

Pa3znuyaTth GhopMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIHIX, TPUBOIUTH
MPUMEPHI ACHCTBUS B MOMYJIAIMIX
(dhopM eCcTeCTBEHHOTO 0TOOpA.
OOBSICHATH IPEATIOCHUTKH JIJIS1 IEHCTBUS
JBIOKYIIEH U cTabunusupytromei hopm
€CTeCTBEHHOTO 0TOOpa.

CpaBHHBaTh POPMBI €CTECTBEHHOTO
oTOOpa, enaTh BHIBOJBI HA OCHOBE
CpaBHEHHHI.
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[TpuMeHnsaTh UMErOIIMecs 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUTs1 OOBSICHEHUS MIPOLIECCOB,
MPOUCXO/ISIINX B MOMYJISIINSIX BUIOB
OpPTaHN3MOB

2.4

[IpucnocobseHHOCTh
OpraHU3MOB KaK
pe3yJsbTar
MUKPO3BOJIIOLUU

[TpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIIOIIUH.
Bo3HHKHOBEHME IPUCITOCOOICHUN

y opranu3moB. ApoMop}o3bl 1
uauoananranuu. [Tpumepsl
MPUCTIOCOOJICHUI Y OPTaHU3MOB:
Mopdosiornueckue, GU3n0JIOrHIecKue,
OMOXMMUYECKHUE, TTOBEICHUECKHE.
OTHOCHUTEIBHOCTD MPUCIIOCOOIEHHOCTH
OpPTaHU3MOB.

JdeMoHcTpauuu

TabauIel ¥ CXEeMBI:
«ITokpoBUTETHCTBEHHAS OKpACKa
KUBOTHBIXY, «[Ipemynpexnaromas
OKpacKa KUBOTHBIX),
«DU3NOTOTHYECKHUE aTan T,
«IIpucnoco6IeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIIBHOCTDY.
Oo6opynoBanue: repbapuu pacTeHUN;
KOJUTEKIIMY HACEKOMBIX; Uydelia MITHII 1
3BEpEU C MPUMEpPAMU PA3IMYHBIX
MPUCIIOCOOJICHUIA.

PackpeiBaTh coepykaHue TEpPMHUHA
MPUCTIOCOOJICHHOCTh OPTraHU3MOB
(amanrarus), apomopdos,
U0 AN TaIIHS.

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
PUCTIOCOOJIEHUI OPTraHU3MOB
(Mopdonornueckue, GU3NOIOTUUECKUE,
OMOXMMUYECKHUE, TTOBEICHUECKHE).
OOBACHATh MEXaHU3M BO3HUKHOBEHHSI
MPUCTIOCOOJIEHUN Y OPTaHU3MOB.
[TpuBoAUTH MpUMEPHI apOMOP(PO30B U
WIMOAJANTallui y PACTCHUN U
’KUBOTHBIX.

OOBICHATH pOJIb apoMOop(h030B

B OCBOCHUH OpTraHU3MaMH HOBBIX CPEJI
oOUTaHHUS.

OOBACHATH POJIb UANOATANTAIIAN

B MIPUCTIOCOOJICHUH OPTaHNU3MOB

K KOHKPETHBIM YCJIIOBHSIM CPEJIBI.
Jloka3bIBaTh OTHOCHUTEIIBLHBIN XapaKTep
MPUCTIOCOOIEHHOCTH Y TIPUBOUTH
MPUMEPBI OTHOCUTEIIBHOCTH N TAIIHI.
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JlaboparopHnas padora
«IIpucnocoOaeHus OpraHu3MoB U UX
OTHOCHUTEJIbHAS 11e7IeCO00Pa3HOCThY.
JlaGoparopHuasi padora

«M3yuenue apoMopo30B u
MIMOAJANTAAN Y PACTEHUM U
YKUBOTHBIX)

PackpbIBaTh 3HaUEHHUE ABUKYILUX CUIT
HBOJIIOIMH B (POPMHUPOBAHUU
MIPUCTIOCOOICHUH

2.5

Bun, ero kpurepuu u
CTpyKTypa

Bun, ero kputepuu u CTpyKTypa.
JdemoHcTpanuu

Tabauiel u cxembl: «Kpurepuu Bugay,
«Buapl-nBoiHUKNY, «CTpyKTypa BUIa

B IIPUPOJIEY.
OGopyaoBaHue: repoapuu pacTeHUM;
KOJUTEKIIMY HACEKOMBIX; Uydelia MTHIL 1
3Bepeil pa3HbIX BUJIOB.

JlaGopaTopHnasi pabora

«CpaBHeHHE BUIOB

10 MOP(OJIOTUIECKOMY KPUTEPHUIO»

PackpbIBaTh cosepxkaHue TEPMUHOB U
TIOHATHI: BUJ, KpUTCPUU BHJIA,
noJIMMOp(¥3M, BUJIBI-TBOMHUKH, apea,
DKOJIOTHYECKasi HUIIIA, TTOMYJISIIHS,
BUJIOBOU KapUOTHIT, KOCMOIIOJIUTHI,
OHAEMUKH, TTOJIBU]IbI, SKOTHIIHI.
XapakTepu3oBaTh KpUTEPUHU BUA
(Mopdosorudeckuii, TeHETUIECKHM,
OMOXUMHYECKUH, TeorpaduuecKuil,
AKOJIOTUYECKUH, OMOXUMHUIECCKUN ).
OO0BICHATE HEOOXOIUMOCTH
MCIIOJI30BaHMS BCEW COBOKYITHOCTH
KPUTEPUEB TSI OTIPEICIICHUS BUIIOBOM
MPUHAIICKHOCTH OpPTraHu3Ma.
[TepedunciisiTb OCHOBHBIE
BHYTPHUBHUIOBBIE TPYTIITHUPOBKH.
OOBACHATH NPUYUHBI CYIIECTBOBAHUS
MOHO- ¥ TIOJIMTUTTNYECKUX BUJIOB.
CpaBHUBATH BU/JIBI IO
MOP(OJIOrHYECKOMY KPUTEPHIO
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2.6

BunoobpazoBanue kak
pe3ysbTaT
MHUKPO3BOJTIOIINH.
Cas13b
MHUKPO3BOJTIOIAN U
AIUIEMHOJIOTUH

Bunoo6pazoBanue kak pe3yabTart
MUKPO3BOJIONHH. M30omsmmst —
KJIF0UEBOM (hakTOp BU000Pa30BaAHUSI.
[Tyt 1 ciocoObl BUI00Opa30BaHUA:
ajuionaTpuyeckoe (reorpapuyeckoe),
CHUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOE» (TIOJTUTUIONIU3AITHS,
rubpuan3zanus). JJmurenpHoCcTh
ABOJTFOITMOHHBIX TIPOIECCOB.
MexaHu3Mbl OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3usl.
Poub 3BOTIONIMOHHO OHOIOTHI

B pa3paboTKe HayYHBIX METOJIOB
coxXpaHeHHs OMopa3zHooOpasusl.
MUKpO3BOJIIOIHS U KOIBOJIOLIHS
apa3uToOB U UX X03s51eB. MeXaHU3MBbI
dbopMHUpOBaHUST YCTOWYUBOCTH

K aHTUOMOTHKAM M CITOCOOBI OOPHOBI
C HEM.

JdemoHcTpauuu

Tabmauiel u cxembl: «CriocoObl
BU1000pa3oBaHus», «I eorpaduaeckoe
BUI000pa3oBaHue TPEX BUIOB
JTAHIBIIIEH, « DKOIOrHYSCKOe
BUI000pa30BaHUE BUIOB CHHUID),
«[Tonmumnonasl pactenuiny, «KarmyctHo-
peleUHbI THOPUIY.

PackpriBaTh comepkaHiue TEPMUHOB U
MOHSITUI: BUI000pa30BaHNE, U30ISIUS,
KODBOJTIOITHS.

XapakTepr3oBaTh BU1000pa30BaHNE
KaK pe3yJIibTaT MUKPOIBOJIOINH.
OOBSCHITH POJIb N3OSN

B 00pa30BaHUHU HOBBIX BUJIOB.
XapakTepu30oBaTh pa3InNuHbIE CIIOCOOBI
BUJ1I000pa3oBaHus (AJJIOMATPUUECKOE,
CUMIIATPUYECKOE).

[TprBOIUTH KOHKPETHBIC TPUMEPHI
BUJIOB, 00pa30BaBIINXCS PA3THYHBIMH
croco0amMu.

[TpuMeHsTh 3HaHHS CITIOCOOOB
BUJ1000pa30BaHMsI ISl OOBSICHEHUS
MIPUYMH MHOTO00pa3us BUIOB.
OOBSICHATH BO3SHUKHOBEHHE
YCTOMYMBOCTHU MATOTE€HOB

K aHTHOMOTHUKAM
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O0opynoBanme: repOapuu pacTeHUIA
OJIM3KUX BUAOB, 00pa30BABILNXCS
pa3IMYHBIMU CIIOCOOaMu

Nroro yacos no teme 14
3 | Tema «Makpo3BoJIIOLMs U €€ pe3yJibTaTbD)
3.1 | MakposBostronus. 1 MeTo/1bl U3y4eHHs] MaKpO3BOJIOLIUH. PackpbIBaTh coiepkaHre TEPMUHOB U
[laneonronornyeckue [laneoHTONOrNYECKUE METOBI MOHSITHI: MAaKpO3BOJIOLIUS
METOJIbl U3yUECHHUSI u3ydeHus sBostonuu. [lepexoansie (punorenes), nepexoiHbie GOPMBI,
HBOJTIOLIMH (bopMbI U (pUTOreHETUYECKUE PSAbI bunoreHeTuYeCKre pAIbI,
OpPTaHU3MOB. MaJI€OHTOJIOT Ul
JeMoHCcTpanun XapakTepu30BaTh MAKPOIBOIIOIUIO KaK
Tabauiel U cXeMBbI: HAJBUOBYIO 3BOJIIOIMIO 00pa30BaHUs
«DPUIIOreHEeTUUECKUH PATT JIOIIAA, KPYIHBIX TAKCOHOMHYECKUX €TUHUII.
«ApXEONTEPHUKC», «3BEPO3yObIC OOBSICHATH 3HAUCHUE
auepb», «Crerouedansy, NaJICOHTOJIOTMYECKUX HUCCIIEOBaHUI
«Punnodursy», «CemeHHbIE JUTS TIOJTy4eHust (DaKTOB DBOJIOLIMH
arlOPOTHUKU. OpPTaHU3MOB.
OOopynoBaHue: KOJUICKINH, [IpyBOAUTE IPUMEPBI OPraHU3MOB,
repOoapuu, MyJIs)KH HCKOIIAEMBIX OTHOCSIIUXCSI K IEPEXOIHBIM (hopMaM.
OCTAaTKOB OPTaHU3MOB HaspiBaTh rpymnmnsl OpraHu3MoB,
JUISL KOTOPBIX BOCCTAHOBJICHBI
(buIOoreHeTHIEeCKUE PSIIbL.
CpaBHUBATH MPOLECCHI
MaKpO3BOJIIOLUN 1 MUKPO3BOJIIOLNN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue meToas uzydenus | PackpeiBaTth comepkaHue TEPMUHOB U
METOABI U3yUEHHUS sBomtouuu. CpaBHeHue (HIopsl 1 HNOHATHI: Ouoreorpadusi, SHAEMUKH,
ABOJIIOLIUU (ayHbl MATEPUKOB U OCTPOBOB. PCJIUKTBHI.
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buoreorpaduueckue odaactu 3emin.
Bunpr-sHAEMHUKHN U PETUKTHI.
JdemoHcTpanuu

TaGauIlbl U CXEMBI:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/Ipeiid KOHTUHEHTOBY, «PeTUKTHI».
OO6opynoBanme: repdbapum; KOJUICKIIUU
HACEKOMBIX

OOO0CHOBBIBaTh 3HaUEHUE
ouoreorpaduu A1 U3YUCHUS
HBOJIIOIIUU OPTaHU3MOB.

[lepeuncnsate Guoreorpaduueckue
o0yacTi 3eMJId U OOBSICHATD IPUYUHBI
WX BBIJICTICHUSI.

CpaBHuBaTh Quiopy u payHy MaTepukoB
U OCTPOBOB, PACTEHHUSI M JKUBOTHBIX
pa3HbIX Ouoreorpaduyeckux ooacTei.
[TpuBOANTH MPUMEPHI PEITUKTOBBIX
OpPTaHNU3MOB, BUOB-9HJICMHKOB.
OOBSCHATH MPUYNHBI COXPAHEHUS
BUJIOB DHJIEMHUKOB U (OKUBBIX
HCKOIAeMbIX»

3.3

OMOpPHOIOTUYECKUE U
CpaBHHUTEIILHO-
Mopdorornueckue
METOIbI U3YYCHUS
IBOJTIOIIUHU

OMOPHOJIOTUYECKHE U CPABHUTEIHHO-
MOp(]OJIOTHYeCKre METOIbl U3YUECHUS
ABOJIIOLNH. | 'eHeTHUECKE MEXaHU3MBI
ABOJIIOLIMM OHTOTE€HE3a U MOSBICHUS
ABOJIIOLIMOHHBIX HOBILIECTB.
["'oMONIOTUYHBIE U AHATIOTUYHBIE
opraHbl. PyaumenTapHbie opraisl U
aTaBU3Mbl. MOJEKYISPHO-
reHeTHYeCKNe, OMOXUMHUYECKUE U
MaTeMaTUYeCKHe METOAbI U3YUEHUS
ABOJIIOLUH. [ OMOJIOTUYHBIE TE€HBI.
CoBpeMeHHbIE METO/IbI IOCTPOCHUS
(UTOTEeHETUYECKUX JEPEBHEB.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: SMOpHuoIiorus, Mophosorus,
TOMOJIOTUYHBIE U AaHAJIOTUYHBIE OPTaHBlI,
PYJIMMEHTBI, aTAaBU3MBbI, OMOXUMHUYECKAs
TOMOJIOTHSL.

XapakTepu3oBaTh YMOPHUOIOTUYECKHE,
CpaBHHUTETHHO-MOp(DoIornueckue,
MOJIEKYJIIPHO-TE€HETUYECKHE,
OMOXMMUYECKUE, MATEMaTHIECKUE
METObI U3YUECHUS IBOTIOLIUH.
OOBSACHATH 3HAUCHHE YMOPHUOJIOTHH,
CpPaBHUTEIBHONU MOP(OIIOTHH,
MOJICKYJISIPHOM T€HETUKHU, OMOXUMUH,
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XPpOMOCOMHBIE MYTALIMU U 3BOJIFOLIUS
T€HOMOB.

JdemoHcTpanuu

[HopTpeTtsi: K. M. bap,

A. O. KoBanesckuii, @. Mromiep,

9. I'exkenb.

Tabanib! U cxeMbl: «HavanbHbIe
CTaJuu SMOPHUOHAILHOTO PA3BUTHS
MMO3BOHOYHBIX JKUBOTHBIXY,
«["oMoJIornuHbIC U aHAJIOTUYHBIC
oprasb», «Py1uMeHTbI», « ATaBU3MBI»,
«XpOMOCOMHBIE HAOOPHI YEITOBEKA U

HIMMIIaH3E.
Oo6opynoBanme: KOJIJICKIINH,
repbapuu, MyJIsKE TOMOJIOTUYHBIX,
AQHAJOTUYHBIX, PYIUMEHTAPHBIX
OpraHOB U aTaBU3MOB

OMOMH(POPMATUKY JIJIST U3YUCHUSI
HBOJIIOLIMHM OPTaHU3MOB.

OuenuBats Bkiag A. O. KoBaneBckoro
B Pa3BUTHE SBOJIOIIMOHHOTO YUYCHHUS.
OnuchIBaTh TCHETUYECKUE MEXaHU3MBI
HBOJTIOLIMM OHTOT'€HE3a U TOSIBJICHUS
ABOJTFOIIMOHHBIX HOBIIIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYIUMEHTAPHBIX OPTaHOB Y PA3IMUHBIX
OpraHU3MOB U OOBSICHATH MPUUHUHBI UX
MOSIBJICHUSL.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHHBaTh CTPOEHUE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIL.

[TpuBOANTH MPUMEPHI OUOXUMHUIECKOM
Y TEHHOW T'OMOJIOTHH.

OnenuBaTh 3HaUCHNE OMOMH(OPMATUKH
JUTS U3YYE€HUS 3aKOHOMEPHOCTEN
ABOJIIOLIUA

3.4

OO01ume
3aKOHOMEPHOCTH
ABOJIIOLIUHA

OO6mre 3aKOHOMEPHOCTH (TIpaBHIIa)
IBOMIOINH. [Ipuryun cmenvi pyHKyuU.
Heo6paTuMocCTh 3BOTIONHH.
AnanTuBHAs pagdanys.
HepaBHOMEpPHOCTH TEMIOB SBOJIOLIHH.
JdemoHcTpauuu

PackpeiBaTh conepxanne TEPMUHOB U
MOHATHI: cMeHa (QYHKIIUN OpTaHOB,
HEOOPAaTUMOCTD IBOJIIOIUH, a/IalITUBHAS
paauanusi, HEpaBHOMEPHOCTh TEMIIOB
ABOJIFOLIMH, YE€PEIOBAHUE TJIABHBIX
HaIpaBJICHUH BOJIIOLUH.
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Taouiel 1 cxemsl: «l JITaBHBIE
HaIpaBJIeHUs BOOIUNY, «O011I1e
3aKOHOMEPHOCTH 3BOIIOLANY

AHanMM3UpOBATH MPUYNHBI YEPETOBAHUS
IJIABHBIX HAIIPABJICHUU 3BOJIOLUU.
IIpuBOAUTE PpUMEPHI IPOUCXOKICHUSA
OPraHu3MOB OT
HECHECLUAIU3UPOBAHHBIX IIPEIKOB U UX
[IPOrPECCUPYIOLIEN CIIELIUATIN3ALINM.
OOBACHATH MPUUMHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIIOLUU.

IIpuBOAUTH IPUMEPBI AAANITUBHOMN
paauanuu y OpraHu3MoB.

OOBACHATH MPUUUHBI HEOOPATUMOCTH
HBOJIFOLIUN

Wtoro yacoB 1o teme 6
4 | Tema «IIpoucxoxaeHune U pa3BUTHE KU3HA HA 3eMJie»
4.1 | I'unote3sl 2 Hayunble runore3sl IpOUCXO0XKIeHUS PackpsiBaTh cofep:kaHue TEPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emiie

KU3HU Ha 3emiie. AGroreHnes u
na”crnepmus. J[onaydnsie
MIPEJICTABJICHUS O 3aPOKIACHUM KU3HU
(kpeanmonusm). ['unoresa
MOCTOSIHHOTO CaMO3apOXKICHUS KU3HU
1 €€ onpoBepkeHue onbitamu O. Penu,
JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxkieHre KU3HU U
acTpOOHOIOTHS.

JdemoHcTpauuu

[opTpetnl: @. Penu, JI. Cnamnannanu,
JI. TTacrep.

MOHSTUIN: KPEallnOHNU3M, BUTAJIU3M,
MaHCIIepMHs, aOMOTeHE3.

W3narath Hay4YHBIC TUIIOTE3BI U TEOPUH
MIPOMCXOXKCHHUS )KU3HU Ha 3eMIIe.
OnenwnBath BkiIag @. Penn,

JI. Cnannannanu, JI. [Tactepa

B (popMHpOBaHKE HAYYHBIX B3TJISAI0B
Ha MPOUCXOXKICHHUE KU3HU Ha 3eMIIe.
[lepeyucnsaTh cTaauu pa3BUTHS KU3HU
Ha 3emMJie, COTJIaCHO TeopuHr OHOoII0d3a
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Tabauiiel u cxeMbl: «Cxema ornbITa
®. Penn», «Cxema onbita JI. [Tactepa
110 U3YYEHUIO CaMO3apOKICHUS
KUA3HI

4.2

OCHOBHBIE HTAIIbI
HEOPraHU4EeCKOU
ABOJIIOIUHU

OCHOBHBIE 3TaIbl HEOPTraHUYECKOM
sposronuu. [lnanerapuas
(reonoruyeckas) BOJIOLHUS.
XUMHUUECKast DBOTIOINA. AOMOTEeHHBII
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heoprannyeckux. OneiT C. Musnepa
u I'. FOpu. O6pazoBanue noauMepon
n3 MoHoMepoB. KoaniepBaTHas
runore3a A.M. Onapuna, runoresa
nepBuyHOTrO OypoHa [x. XomnaeitHa,
reHetuueckas runoresa ['. Mémnepa.
Pu6o3umsr (T. Yek) u runotesa
«vmpa PHK» V. I'mnGepra.
dopmupoBanre MeMOpaH U
BO3HUKHOBEHHE TPOTOKJIETKH.
JdemoHcTpauuu

[Toptpetsl: C. Muunep, I'. FOpu,

A. W. Onapun, J[x. XonaeiiH,

['. Ménnep.

Tabauirel 1 cxembl: «CxeMa OmbITa

C. Munnepa, I'. FOpuy», «3Itarmnbl
HEOPTaHUYECKOU HBOJTFOLIHI.

PackpriBaTh cofiep>kaHue TEPMUHOB U
TTOHATHI: TSOJOrHYEeCKast DBOJIOLIHS,
XUMHUYECKAs DBOJIOIHS, a0MOTre€HHBIN
CUHTE3, MepBUYHAs aTMocdepa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
MPOOUOHTHI.

XapakTepu30BaTh OCHOBHBIE 3TaITbI
XUMHYECKOU IBOJIIOIINH.

Ha3piBaTh XMMHUYECKUI COCTaB
MePBUYHON aTMoc(ephl 3eMIIH.
OuenuBats Bki1aa C. Musiepa,

I'. FOpu, T. Yeka, Y. I'nnbepra

B (OpMHUPOBAHUE HAYUYHBIX B3TJISAI0B
Ha MPOUCXO0XKICHUE KU3HU Ha 3eMIIe.
OnuchIBaTh YCIOBUS, HEOOXOIUMBIE
JUTST aOMOTE€HHOT'0 CHUHTE3a
OPTaHUYECKUX COCTMHEHUH.
[TpruBOAUTE MpUMEPHI MOJIEKYII,

Y KOTOPBIX BO3HUKJIN MPOIIECCHI
T€HETUYECKOT0 KOMTUPOBAHUS U
(dhepMeHTaTUBHASI aKTUBHOCT.
O00CHOBBIBAaTH HEBO3MOKHOCTH
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BupryaabHas 1abopaTopHas padora
«MonenupoBanue onsIToB Muiiepa—
FOpu 1o u3yuennto abUOreHHoro
CHHTE3a OPraHMYECKUX COCTUHEHUN

B IEPBUYHOI aTMochepe»

MOBTOPHOTO BO3HUKHOBEHUS )KU3HU Ha
3emiie

4.3 | Uctopus 3emiu u Hcrtopus 3emau u MeTonbl €€ PackpeiBaTh cojiep:KaHuE TEPMUHOB U
METO/IbI €€ U3yUYEHUS u3yueHus. Mickomaemplie OpraHudecKkue | MOHATUI: F€OXPOHOJIOTUs
octatku. ['eoxpoHosorus U €€ MeTobl. | (OTHOCHUTENbHAs, aOCOJIOTHAS),
OTtHocuTeNnbHAasA U a0COIIOTHAS OKaMEHEJIOCTH, METObI
reoXpOHOJIOTHS. ['€0OXpOHOIOTHYECKasi | TEOXPOHOJIOTMH, TEOXPOHOIOTNYECKast
[IKaJIa: Y0HBI, 3PbI, IEPUOJIbI, STTOXH. IIKaJIa: S0HBI, 3Pbl, IEPUO/IBI, STIOXH.
JdemoHcTpanumn XapakTepu3oBaTh METO/Ibl U3YUEHUS
TabauIel U CXEeMBI: HCTOPHUH 3EMIIH.
«I"eoxpoHoJIOTHYECKas IIKaJIa. [lepeuucnsaTe pasneibl
O0opynoBanme: KOJUIEKIIUH r€OXPOHOJIOTHYECKOMN IIKAJIbI.
OKaMEHEJIOCTE!, MOJIE3HBIX OueHnBaTh 3HAYEHHE NCKOMAEMbIX
MCKOIIA€MBbIX; MYJISIKU OPraHUYECKUX OCTATKOB ISl U3y4YE€HUs UCTOPUU
OCTaTKOB OPTaHU3MOB. pPa3BUTHUS )KU3HU Ha 3eMIIe.
JlabopaTtopHnasi paGora OOBSICHATH XapaKTep pacrpeieIeHUs
«/3yuenue u onucaHue HCKOMAEMbIX HMCKOIIA€MBIX OCTATKOB B 36MHOM KOPE.
OCTaTKOB JPEBHUX OPTraHU3MOB» CpaBHUBATh METObI A0COIIOTHON 1
OTHOCUTEIIBHON T€0XPOHOJIOT MU
4.4 | HavanapHbIC STaIIbI HauanbHbie sTansl opraHnyeckon PackpeiBaTh conepxanne TEPMUHOB U

OPTaHUYECKON
SBOJIFOLIU U

sBoJIIOLINH. [10sSIBICHIE M ABOTFOLIMS
MEPBBIX KJIETOK. DBOJIOIHUSA
MeTabonn3Ma. BoO3HHKHOBEHHE ITEPBHIX
skocucteM. CoBpeMeHHbIE MUKPOOHbIE

MOHATHUM: «IIOCIEAHUN YHUBEPCATbHBIN
oOIIIMil TIPeI0K», OJHOKICTOUHbIC
OpraHU3Mbl, IPOKAPUOTHI, IYKAPUOTHI,
CUMOUOTEHE3.
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OMOIUIEHKU KaK aHAJIOT MEPBBIX

Ha 3emuie coodecTB. CTpOMaTOIUTHI.
[IpokapuoThI U DyKapHUOTBHI.
[IponcxoxaeHue 3yKapuoT
(cumbuoreHes). IBOTIOIUOHHOE
IPOUCXOKJEHUE BUPYCOB.
JdemoHcTpanuu

Tabauiet u cxembl: «HauaabHbIe STAMbI
OpraHUYeCcKOM IBOTIOLUNY, «CxeMa
00pa3zoBaHus dYKapuOT MMyTEM
cumbuorenesa», «CTpoeHne BUpycay

XapakTepru30BaTh HAYaIbHBIE 3TATIbI
OPraHUYECKOU IBOJIIOLIUU.

[TpuBouTH IpUMEPHI apOMOP(HO30B
MEPBBIX OJTHOKJIETOUYHBIX OPTraHU3MOB.
XapakTepu30BaTb OCHOBHBIE
MTOJIOYKEHHUSI M 1OKA3aTEIbCTBA TUIIOTE3bI
CUMOUOTeHe3a.

Jloka3pIBaTh MMOJyaBTOHOMHOCTh
MUTOXOHJIPUN U TJIACTU/T, UX
MIPOUCXOXKICHHUE OT MPOKAPUOTHUECKUX
KJIETOK.

Jlenath BBIBOJIBI O 3HAYCHUU
BO3HUKHOBEHUS (DOTOCUHTE3A,
dbopmupoBaHus s1pa Uit JATbHEUIIEro
pa3BUTHS KU3HU Ha 3eMIIE.
XapaKTepru30BaTh TUIIOTE3bI
MIPOUCXOKICHHS BUPYCOB

4.5

DBOJIIOLIMS DYKapUOT

[TpouncxoxaeHrne MHOTOKJIETOYHBIX
opraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX IPYIII MHOTOKJIETOYHBIX
OPTraHU3MOB.

JdemoHcTpauuu

[Toptper: U. 1. MeyHHKOB.

Tabauie! 1 cxembl: «HavyanbHble dTaIIbI
OpraHu4eCcKoM IBOTOIUNY, «CucteMa
YKABOU IIPUPOIBI»

PackpsiBaTh copiepkaHue TEPMUHOB U
MOHSATHIN: MPOKAPUOTHI, DYKAPHUOTHI,
MHOTOKJIETOUHOCTb, CIIeIIHaTNu3aIus
KJIETOK, BUPYCHI.

XapakTepru30BaTh MIPOUCXOKICHUE
MHOTOKJIETOUYHBIX OPTaHU3MOB.
CpaBHHBaTh OCOOCHHOCTH
IYKAPUOTUUYECKUX U MPOKAPUOTHUUECKUX
OpTraHU3MOB.

Ha3wiBath ocHOBHBIE apoMOPGh O35l
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9YKApHOT U OLICHHUBATH NX 3HAYCHHUC JIA
z[aaneﬁmero Pa3BUTHA ) XKU3HU

4.6 | OcHOBHBIC ITAIIbI OCHOBHBIE 3Tallbl IBOJIOIMHU BhICIINX | PackpbIBaTh coaepxanne TEPMUHOB U
ABOJIOLIAH pacteHuil. OCHOBHbIE apOMOP(PO3bI HOHSITHI: BOIOPOCTH, pPUHUODUTHI,
pacTUTEIBHOTO MHUpA pacteHuid. Beixo pacTenuii Ha cymny. MXH, TAMOPOTHUKOOOPAa3HbIE, CEMEHHBIC

[TosiBnEeHME CIOPOBBIX PACTEHUMN U MarnopOTHUKHU, TOJTOCEMEHHBIE,
3aBoeBaHuE UMU cylid. CeMEHHbIE MOKPBITOCEMEHHBIE, OECIION0e
pactenus. [IpoucxoskieHne BETKOBBIX | MOKOJEHUE (CIIOpoQuT), OJIOBOE
pacTeHui. nokosieHue (raMmeTour).
JdeMoHcTpaumuu [TepeuunciisiTb OCHOBHBIE ATAIbI
Tabauiiel ¥ cxembl: K ApoMOp(dO3BI ABOJIIOIIMU PACTUTEIHLHOIO MHUPA.
pacteHuit», «PUHNOPUTH, Ha3zbiBaTh ocHOBHBIE apOMOPGO3bI
«OIHOKJIETOYHBIE BOJIOPOCITN, pacTEeHU U OLIEHUBATh UX
«MHOTrOKJIETOUHBIE BOJAOPOCIINY, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «[TanopoTHUKNY, CpaBHuBaTh OCOOCHHOCTH CTPOEHUS
«I"omocemenHble pacTeHus», «Opranbl | pacTeHUH pa3HbIX OTEIOB
[BETKOBBIX PACTEHUIN».
O6opynoBanue: repObapuy pacTCHUM
Pa3JIMYHBIX OTJIEIIOB.
IIpakTu4yeckasi padora
«M3yuenune 0ocoOOEHHOCTEH CTPOSHUS
pACTEHHUI Pa3HbIX OTIEIOBY»

4.7 | OCHOBHBIC STaIlbI OCHOBHBIE 3TaIlbl BOJIIOLMHT PackpsiBaTh coqiep:kaHre TEPMUHOB U

ABOJIOLIUH )KUBOTHOT'O
MHUpa

AKUBOTHOTO MUpa. OCHOBHBIE
apoMop(h o036l )KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB —
TIOSIBJICHHE COBPEMEHHBIX THTIOB.

MOHATHUI: IPOCTENIINE, TUIACTUHYATHIE,
KUIIEYHOIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIOBI, 36 MHOBOTHBIE,
MIPECMBIKAIOIINECS, MITULIBI,
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[lepBbie XOpa0OBbIE KUBOTHBIE. JKU3Hb
B BOJIC. DBOJIIOLUS T0O3BOHOYHBIX.
[Ipoucxoxnenue amPpuodHii u
pentwimi. IIpoucxoxnenue
MJIEKOMUTAOUMX U nTull. [TpuHImn
KJIr04eBOro apoMopdosza. OcBoenue
0€CI03BOHOYHBIMH U TIO3BOHOYHBIMU
KUBOTHBIMU CYIIIH.

JdemoHcTpanuu

Tabauikl u cxembl: «Cxema pa3BUTHS
KUBOTHOTO MHUPa», KApomMopdo3bl
XKUBOTHBIX», «[IpocTelimue,

«KumeuyHonosnoctHeiey, «Ilnockue
yepBw», «UneHucroHoruey, «Poiob»,
«3€MHOBOJIHBIE,
«IIpecmbikaromuecs», «IITuipn,
«MIIEKOTIUTAIOIIIUE.
Oo0opynoBanue: KOJUICKIIUU
HACEKOMBIX; BJIa’KHbIE MTPENapaThI
KUBOTHBIX; PAKOBUHBI MOJUTFOCKOB;
KOJUIEKLIUH UTJIOKOKHUX; CKEJIEThI
MIO3BOHOYHBIX ’KUBOTHBIX; Uy4eJia MTHII
Y 3BEpEH.

IIpakTueckasi padora

«M3ydyeHne ocoOEHHOCTEN CTPOCHHUS
MO3BOHOYHBIX JKUBOTHBIX)

MJICKOTIUTAIONTUE, DKTOIepMa,
DHTOJIEPMA, ME30/IepMa, IBYCTOPOHHSS
CUMMETPHSI, TETUIOKPOBHOCTb.
[lepeuncisiTh OCHOBHBIC ATATIBI
HBOJTIOITMH JKHBOTHOTO MHUpA.
Ha3biBaTh OCHOBHBIC MpeaIanTaIiy,
CIIOCOOCTBOBABIIINE BBIXOTY JKUBOTHBIX
Ha CYIIy.

OrneHuBaTh 3HAYCHUE PA3BUTHSI
HEPBHOW CUCTEMBI JIJISl IPUCTIOCOOICHUS
’KUBOTHBIX K YCIIOBUSIM OKPYKarOIICH
CPE/IBL.

OOBACHATD TPUUUHBI HIBOJIIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHUI], MJIIEKOTTUTAIOIIHNX
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4.8

PasButne xu3zan
Ha 3emiie

PazButue xxu3Hu Ha 3eMiie 1O 3paM U
IepUoJaM: apXxeu, MpPOTEPO30H,
I1aJIe030M, Me30301, KaiitHo30M. OOmias
XapakTEepPUCTHUKA KIUMaTa 1
reosiornyeckux npoueccon. [losBiaenue
Y PacCIIBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro ycioBUs U
BJIMSIHUE HA Ta30BbIA COCTAB
aTMoc(hephl.

MaccoBbie BBIMUPaHUS —
AKOJIOTUYECKHE KPU3ZUCHI TTPOIILIOTO.
[TpyuunHBI ¥ CHEACTBUS MACCOBBIX
BbIMUpaHuil. COBpeMEHHBIN
AKOJIOTUUECKUN KPHU3UC, €TO
ocobenHoctu. [Ipobrema coxpaHeHus
ouopazHooOpasus Ha 3emIie.
JdeMoHcTpauuu

Ta6uwmiel ¥ cxembl: «Pa3BuTHE XXU3HH
B ApXEMCKOM 3pe», «Pa3BUTHE KU3HU
B IIPOTEPO30MCKOU 3pe», «Pazputue
JKA3HU B NIAJIEO30UCKOU 3pe»,
«Pa3BHUTHE )KU3HU B ME3030MCKOM 3pEN,
«Pa3BuTHE KNU3HU B KAWHO30MCKOU
ape»

PackpeiBaTh conepxanne TEPMUHOB U
NOHATHI: apxel, apxedakTepuu,
MaHOOAKTEPUH, IPOTEPO30ii,
najaeo30H, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, KapOOH, nepmb, [lanres, TeTuc,
TPUJIOOUTHI, PUHUO(UTHI,
PaKOCKOPITHOHBI, TAHIIUPHBIE PHIOHI,
KOTHUJI03aBpbI, ME3030M, [ OHBaHa,
JlaBpasus, Tpuac, ropa, MeJ, XBOMHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OCJIEeMHHUTBI, aMMOHUTBI, TMHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KallHO30M, MaJIcOTeH, HEOTeH,
aHTPOIIOI€H, MaCCOBOE BHIMUPAHUE.
XapaKkTepu30BaTh pa3BUTHE KU3HU
Ha 3eMJIe 110 3paM U MEPHOIAM.
VYcraHaBnuBaTh 3aBUCUMOCTh MEXKIY
re0JIOTMYECKUMH MPOLECCAMM,
M3MEHEHUSIMU KJIMMaTa U Mpo1eccaMmu
B JKMBOU MPUPOJE.

OOBSICHATH MPUYMHBI pACIIBETA
CUCTEMATUYECKUX IPYIII OPraHU3MOB
B PA3JIMYHBIE APbI U MEPUOIBI.
AHanu3upoBaTh NPUYUHBI U CIICICTBUS
MAaCCOBBIX BBIMUPAaHUMU.

Ha3biBaTh OCHOBHBIE apOMOP(O3BI
PacTeHUH 1 KUBOTHBIX.

118



[TpuBOANTH MPUMEPHI IEPEXOTHBIX
dbopm opraHu3MoB.
AHaNM3UPOBATH IMMyTH PEIICHUS
po0IeMbl COXpaHEHUS
O6uopazHooOpasus Ha 3emie

4.9

CoBpemeHHas cuctema
OpraHUYeCKOro Mupa

CoBpeMeHHas cucTeMa OpraHuYeCcKoro
mupa. [Ipunnune! kinaccudukanuu
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPTraHHU3MOB.

JdemoHcTpanuu
Tabauie u cxembl: «CoBpeMEeHHAs
CUCTEMA OPraHU4ECKOro MUPA»

PackpsiBaTh cofiep>kaHue TEPMUHOB U
MOHATHI: OAKTEPHH, apXCH, BBICIITHC
pacTeHusi, 3eJIEHbIE BOJOPOCIIH,
OarpsiHKU, Oypble BOJOPOCH,
MOXOBU/IHBIC, TAIIOPOTHUKOBH/THBIC,
XBOIIIEBU/THBIC, TJIAYHOBHUIHBIC,
rOJIOCEMEHHBIC, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KHIIIEUHOIOJIOCTHBIE,
IUIOCKHE YepBU, KPYTJIble YEPBH,
KOJIbYAThIE YEPBU, WICHUCTOHOTHE,
MOJLITIOCKH, UTJIOKOKHE, XOP/IOBhIE,
rpuOBbl, TUIIAHUKH, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OpTaHUYECKOTO MUPA;
HA3bIBATh OCHOBHBIC CUCTEMATHUYECKUE
IPYyNIbl OPTaHU3MOB.

OOBACHATH IPUHIIUTIBI KJTACCUDUKAITIH
OpraHU3MOB.

[lepeuncisiTh OCHOBHBIE MPU3HAKH
MPOKAPUOT, PACTEHUH, KUBOTHBIX,
rpu0OB, KPaCHBIX U OYpPBIX BOJOPOCIEH.
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[IpuBOANTE IPUMEPHI IPEICTABUTEIICH
OCHOBHBIX CHCTEMATUYECKUX IPYIIIT
OpraHU3MOB

Ntoro yacoB no teme 15
5 | Tema «IIpoucxoxkaeHne 4ea0BeKa — aHTPONOTeHe3»
5.1 | AuTpononorus — 1 Pa3znensl v 3a1a4n aHTPONOJIOTUN. PackpeiBaTh conepxaHne TEPMUHOB U
HayKa O YEJIOBEKE Metoabl aHTPOIIOIOTHH. MOHSITHIA: aHTPOIOJIOTUs, MOP(DOIIOTHS,
JdeMoHcTpanun aHTPOIIOT€HE3, AHTPOIIOMETPUS,
Tabauiiel u cxembl: «MeToab PEKOHCTPYKIIMS, ApXEOJIOTHS,
AHTPOIIOJIOT . THOTpadus.
OGopynoBanue: MyJsKu HaspiBaTh pazaensl u 3agaun
OKaMEHEJIOCTEN, MPEAMETOB AHTPOTIOJIOT U H.
MaTEepUAIBHOU KYJIBTYPBI IIPEJIKOB XapakTepru30BaTh METOIbI
yenoBeka; Gpororpadun HaX0mM0K AHTPOIIOJIOTUU Y CPABHUBATH UX MEXKIY
MCKOIIA€MbIX OCTAaTKOB Y€JIOBEKA COOO.
Bo11e1Th BOIIPOCHI 3BOIIOLIUU
YeJI0BEKa, UCCIIEAYEMbIE IPU ITOMOLIN
pa3IMYHbIX METOJ0B
5.2 | Pa3Burune 1 CraHoBjIeHHE TIPEACTaBICHUM PackpeiBaTh coziepkaHue TEPMUHOB U
MIPEACTABICHU I O MPOUCXOKICHUU YETOBEKA. MOHATUI: aHTPOIIOT€HHAs TEOPHs,
0 IIPOUCXOKICHNUN Penurnosnsie Bo33peHus. Tpyaosas Teopusi, Homo sapiens.
YeJI0BeKa CoBpeMeHHbIE HAyYHbIE TEOPUH. OuenuBatsh Bkiag Y. Jlapsuna

JdemoHcTpauuu

[optpet: Y. JlapBuH.
Tabanis! 1 cxeMbl: «MeTOIbI
AHTPOTOJIOT U,

B Pa3BUTHE MIPEICTABICHUN

O MPOUCXOKJICHUH YEIIOBEKA.
ApPryMEHTUPOBAHHO KPUTHUKOBATh
PEIUTHUO3HBIE TPEACTABICHUSA
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Oo0opynoBanue: MyJsKU
OKaMEHEJIOCTEH, IPEIMETOB
MaTepHAIbHON KYJIbTYpPbl IPEJIKOB
yesioBeka; penpoaykuuu (pororpadun)
KapTUH ¢ MU(POJIIOTHUECKUMU U
OMOJICCKUMHU CIOKETaMU
IIPOUCXOXKICHUS YeIoBeKa

0 IPOUCXO0KICHUH YEJI0BEKA C IMMO3UIUN
€CTECTBEHHBIX HAYK.

XapakTepru30BaTh HAYYHbIE TEOPUH
IIPOUCXOKIECHUS YETOBEKA

5.3

MecTo uenoseka
B CUCTEME
OpraHn4ecKoro Mupa

Cx0aCcTBO UeNIOBEKA C )KMBOTHBIMU.
CucremaTnyecKoe MoJIOKECHUE
yenoBeka. CBUIETENIBCTBA CXOICTBA
YEeJI0BEKa C JKUBOTHBIMU:
CpaBHUTEIHLHO-MOP(HOIOTHYECKHUE,
aMOpHoIoTHYecKue, GU3HO0JIOTO-
OMOXMMUYECKHUE, TTOBEICHUECKHE.
OTanuns 4enoBeKa OT )KUBOTHBIX.
[IpsAMOX0KI€HUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3I'a ¥ BTOPOW CUTHAIBHOU
CHUCTEMBI.

JdemoHcTpauuu

Tabauirel 1 cxembl: «['0T0BHOM MO3T
yesoBekay, «YenoBekooOpa3Hbie
00e3bsiHBIY, «CKeNeT YeloBeka u
CKeJIeT IuMMaH3e», «PyIuMeHThI U
aTaBU3MbI».

O0opynoBaHMe: CKEJIET YEIOBEKA;
MOJIEJIb YEPEIa YEJI0BEKa U ueperna

PackpbIBaTh coiepkaHe TEPMUHOB U
TOHSTHI: pYJMMEHTBI Y YEJIOBCKA,
aTaBU3MBI y YEJIOBEKa,
MPSIMOXOJKJICHUE, BTOpasi CUTHAJIbHAS
cucrema.

OrnpenensaTh CUCTEMAaTHUECKOe
MOJIOYKEHHE YeJIOBEKAa B OPTaHUIECKOM
MUpe.

BBISBISATE UepPThI CXOJICTBA U PA3THYUUS
YeJIOBEKAa U KUBOTHBIX.
XapakTepu30BaTh CBUICTEILCTBA
CXOJICTBA YEJIOBEKA M KUBOTHBIX
(cpaBHUTENBHO-MOP(]OTOTHUECKHE,
AMOpPUOTOTHYECKHUE, (PU3HOIOTO-
OMOXMUMHUYECKHUE, TTOBEJICHUECKUE).
[TpuBOIUTH TPUMEPHI AaTABU3MOB 1
PYIMMEHTOB y YeJIOBEKa.

OnuceIBaTh MPU3HAKU YEJIOBEKA,
c(hopMHUPOBABIIINECS B CBSI3U

C IPEBECHBIM 00pa30M KU3HU MPEIKOB
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MIUMITAH3€,; MOJCJIb KMCTH YCJIOBEKA U
KHCTHU IIMMITaH3€C.

JlaGopaTopHasi pabora
«M3yueHnune ocoOeHHOCTEN CTPOCHHUS

CKCJICTA 4YCJIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM»

U TIPSIMOXOXKICHUEM.

BbIABIISITE IPUYUHBI OCOOEHHOCTEH
CTPOCHHUSI Yepera yeoBeKa

10 CPAaBHEHHUIO C YEJIOBEKOOOPa3HBIMU
00€3bsIHAMH.

CpaBHHMBAThH OPYIUNHYIO IEATEILHOCTh
YeJIOBEKa U KUBOTHBIX.

CpaBHHMBaTh OCOOCHHOCTH BBICIIEH
HEPBHOMU JIEATEIILHOCTH YeJIOBEKa 1
KUBOTHBIX

5.4 | JIBMKyIIHE CHITBI JBrxymye cuibl ((hakToph) PackpbIBaTh copiepykaHue TEPMUHOB U
(dakTopsr) aHTpoOIIOTeHe3a: OMOJIOTHYECKUE, MOHSTUIN: HACJICICTBEHHAS
aHTpOIIOTEHE3a conuanbHbie. COOTHOIICHHE U3MEHYHBOCTh, ECTECTBCHHBIN O0TOOD,

OMOJIOTHUECKUX U COITMATBHBIX OpYIUiTHAS TEeATEIBHOCTb, TPYIITIOBOE
(aKkTOpOB B aHTPOIIOTCHE3E. COTPYIHHYECTBO, OOIIIEHUE, PEYb.
JleMoHCTpanuu XapaKkTepu30BaTh IBHIKYIITUE CUITBI
Tabauiiel U cxembl: «/IBIKyIHE CHIIBI | aHTPOTIOreHe3a: OMOJIOTMYECKUE U
AHTPOIIOTEHE3aY. COIIMAITbHBIC
OobopyaoBanme: MyJIsIKU TPEAMETOB
MaTePHATbHON KYJIbTYPHI IPEIKOB
YeJIoBeKa

5.5 | OCHOBHBIE CTaIUU OCHOBHBIE CTAJIUU AHTPOIIOTCHE3A. PackpbiBaTh copepkanre TEPMUHOB U

aHTPOIIOreHe3a

Pannue yenoBexooOpa3HbIie 00E3bIHbBI
(MpOKOHCYJbI) U pAaHHHE TOHTH]IBI —
o0IIre mpeaKu 9eT0BEKO0OPa3HBIX
00€3bsTH U JIFO/IeH. ABCTPATIOTIUTEKH —
JBYHOTHE IPEAKU JroAcH. HemoBek

MOHATHUI: aBCTPAJIONUTEK, YenoBek
yMedbid, YenoBek npsSaMOXOIsIIni,
Yenosek reiaenpoeprckuii, Yemosek
HEAHAEPTAIbCKUN, KPOMaHbOHET],
JICHUCOBCKHI 4enoBeK, YeIoBek
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YMEIbIH, IEPBBIE U3TOTOBICHUS
opyauu tpyna. Yemnosek
MPAMOXOSAIINN U TIEPBBIM BBIXO/T
mrozelt 3a npenensl Appuku. Yenosek
reiaenpoeprekuil — oOIuiA MpeIoK
HEAHEPTAIBCKOTO YEI0BEKa U
YyeJoBeKa pazymHoro. Yenosek
HEAHJEPTAIBCKUM KaK BU/I JIIOIEH
XOJOJHOTO KiIuMaTa. YeaoBek
pa3yMHBIN COBPEMEHHOTO THUIIA,
JICHUCOBCKHUI YE€JIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npejieraMu AQpukH.
IIaneoreneTrka 1 najeoreHOMHUKA.
JdeMoHcTpauuu

[Toptperst: JI. JIuku, A. . Porunckuid,
M. M. I'epacumos.

TaOJaHIBI M CXEMBI: « IBOIIOIMOHHOE
JIPEBO YEJIOBEKA», « ABCTPAIOIUTEK,
«YenoBek yMenbiiny», «HenoBek
MPAMOXOISIIIUIN, «/|eHUCOBCKHI
yenoBek», «Heanaepranbubn,
«KpomanpoHub, «IIpenkn uenoekay.
Oo6opyaoBanue: MOJIeNId TOpca
MPEJIKOB YEJIOBEKA; MYJISI)KH MTPEIMETOB
MaTEPUAIBHOU KYJIbTYPhI IPEIKOB
YyeJIOBeKa

Pa3yMHBIN COBPEMEHHOI'O TUIIA,
IIaJICOTEHETHKA.

XapaKTepru30BaTh OCHOBHBIE CTAIUN
aHTPOIIOTEHE3A.

BBIABIATE NPOrPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Y MPEIKOB YEIOBEKA
Ha pa3HbIX CTAAUSAX aHTPOIIOTEHE3A.
[IpuBOAMTH IPUMEPHI IPEACTABUTENIEH
OCHOBHBIX CTaJMii aHTPOIIOTE€HE3A:
OMUCHIBATh UX aHTPOIIOMETPUUECKUE
JaHHBIE, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHMBaTh NPEICTABUTENIENH OCHOBHBIX
CTaJui aHTPOIIOreHEe3a
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5.6

OBOITIOIHS
COBPEMEHHOTO
YeJI0BEKA

OBOJIIOIMS COBPEMEHHOIO YEJIOBEKA.
EctecTBeHHBIN OTOOP B MOMYJIALUAX
yesnoBeka. MyTanoHHBIN ITpoLece U
nosumopusM. [lonynsaunoHHble
BOJIHBI, Apei( reHoB, MUrpanus u
«3(phexT ocHOBATEIS» B OMYJISIITUIX
COBPEMEHHOI'0 YEJIOBEKa.
JdemoHcTpanuu

TabauIbl U cXeMbl: «ITarbl 3BOJTIOLUH
YEJI0BEKA»

PackpbIBaTh copiepkaHue TEPMUHOB U
MOHATUI: MYTAllMOHHBIN IIPOLIECC,
NOJIUMOP(PU3M, MTONYJIALUOHHBIE
BOJIHBI, Apei( reHoB, MUrpauus,
«3(dexT ocHoBaTE».
XapakTepHu30BaTh POJb €CTECTBEHHOTO
0TOOpa B MONYJISALUIX COBPEMEHHOTO
YyesioBeKa.

OueHuBath poiib MyTaIlMOHHOTO
nporecca, MOmyJIsIUOHHBIX BOJIH,
nperida reHos, murpanuu, «d3hdexra
OCHOBATEJISH B HBOJIIOLIMH TTOMYJISIIIHMI
COBPEMEHHOT'0 YeJIOBEKa.

[TpuBoUTH IpUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATh MOMYJISIIMOHHBIE
BOJIHBI B DBOJIIOIIUU COBPEMEHHOIO
YeJioBeKa

5.7

YenoBeyeckue pacsl.
MexaucuuIuInHaApHbIC
METObI aHTPOIIOJIOT U

Yemoseueckue pacsl. [lonstue o pace.
boubiue pacel: eBporieongHas
(eBpaswmiickas), aBCTpaJio-HETPOUTHAS
(3KBaTOpHUaIbHas), MOHTOJIOWTHAS
(a3uarcko-amepukaHnckas). Bpems u
IIyTH PACCEJICHUS YEIOBEKA 10
riaHete. EqMHCTBO uenoBeyeckux pac.
Hayunast HecocTOATENbHOCTh pacu3Ma.
[TpucmocoOaeHHOCTH YenoBeKa

K Pa3HbIM YCIIOBHSIM OKPY>KaroIIe

PackpbiBaTh copiepkanre TEPMUHOB U
MOHSTHI: paca, pacoreHes3, pacus3M,
COLIMAJIbHBIN JapBUHU3M.
XapakTepu30BaTh MpU3HAKU OOIBIINX
pac 4eJoBeKa: eBpOIEeOUTHON
(eBpa3uiiCKOIi), aBCTPaIO-HETPOUTHON
(3KBaTOpUAIBHOMN ), MOHTOJIOMHOM
(a3uaTCcKO-aMEpPUKAHCKOM).

BbISBIISITS IPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKHUX pac.
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cpenbl. Bnusinue reorpaduueckoi
cpensbl u apeida reHos

Ha MOP(}OJI0THIO U (PU3UOTIOTHIO
YeJI0BeKa.

MexIucMIUIMHAPHBIE METOIbI

B (pusnueckoii (OnoIornyecKoi)
AQHTPOTIOJIOTHH. DBOJIOUOHHAS
AQHTPOTIOJIOTHUS U TTAJIEOAHTPOIIOJIOTUS
YeJI0BEUYECKUX MOMYIISIITUH.
buocornuanbHbie nccie0BaHus
pUpo sl YesioBeka. MccnenoBanue
KODBOJIOIMHU OMOJIOTHYECKOTO U
COIIMATIbHOTO B YEJIOBEKE.
JdeMoHcTpauuu

Tabauiel U cxeMbl: «Pachl yemoBekay.
IIpakTnueckas padora

«3ydyeHune 3KOJOTUYECKUX afanTalui
YEJI0BEKa»

[IpuBOANTE MPUMEPHI A TUBHBIX
IIPU3HAKOB Y IIPEACTaBUTEIICH
4EJIOBEYECKUX Pac.

[IpuBOOUTH CBUAETENBCTBA EAUHCTBA
IIPOUCXOKIEHUS YEJTOBEYECKUX pac.
ConocTaBiATh aaNTUBHbBIE TUTIBI
JIXOJIEN C PACOBBIMU IIPU3HAKAMU.
Jloka3pIBaTh HAy4YHYIO
HECOCTOSITENIBHOCTh pacu3Ma

Hroro yacoB no teme 10
6 | Tema «9K0J10TUsA — HAYKA 0 B3aMMOOTHOIIIEHUSIX OPTaHU3MOB H HATOPraHM3MEHHBIX CHCTEM € OKPY:Kalomei
cpenoin»
6.1 | 3apoxncHue u 1 3apoxaeHue U pa3BUTUE IKOJIOTUU PackpeiBaTh coziepkanue TEpPMUHOB U
Pa3BUTHE DKOJIOTUU B Tpyaax A. 'ymb6onpara, K.®. Pynse, MTOHSTHI: SKOJIOTHS, AyTIKOJIOT U,

H.A. CegepiioBa, 3. ['ekkens,

A. Tencnu, B.H. Cykauéa. Paznensl u
3a7a49u KOJIorun. CBS3b YKOJIOTUH

C IPYTHMH HayKaMH.

CUHAKOJIOTUsI, KOJIOTHS COOOIIECTB U
DKOCHUCTEM, 3KOJIOTHS BUJIOB U
MIOITYJISIAN.

XapakTepu30BaTh OCHOBHBIE 3TaIbI
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JdemoHcTpanuu

HopTtpetsi: A. 'yMOONIBAT,

K. ®@. Pynwe, H. A. CeBepuios,

2. I'ekkensp, A. Tencnu, B. H. Cykaués.
Tabnuipe! U cxeMbl: «Pa3aeinsr
JKOJIOTHM

3apOXKAECHUSA U PA3BUTHS dKOJIOT MU KaK
HayKH.

[TpuBOIUTE IPUMEPHI OOBEKTOB
W3YUYEHHUS KOJIOTUU.

Ha3bIBaTh OCHOBHBIE 33/1a4H, CTOSILNE
nepes; y4€HbIMUA-IKOJIOTaMU.
VYcraHaBIMBaTh B3aUMOCBSI3b DKOJIOTUU
C ApYTMMHU HayKamu

6.2

MeTobl PKOJIOTHH.
3HaueHue
IKOJIOTUYECKUX
3HAHUH JUIS YeJIOBeKa

Metonap! skxomoruu. IloneBrie
HaOII0IeHUsI. DKCIIEPUMEHTHI

B 9KOJIOTUU: TPUPOAHBIE U
nabopaTopHbie. MoaenupoBaHue
B 9KOJIOTMH. MOHUTOPUHT
OKPYKAIOIIEH CpEbl: JIOKATbHBIN,
PETHOHANBHBIN U TJI00ATBHBIN.
3Ha4YeHHUE IKOJIOTUUECKUX 3HAHUI
JUIS1 YEJIOBEKA. DKOJIOTUYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBSI3E
YEJIOBEYECTBA C IPUPOIOH.

D opMHUPOBAHUE 3KOJIOTUYECKOU
KYJIBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpauuu

Tabanib! U cxeMbl: «MeToabl
HKOJIOTUN», «CXxeMa MOHUTOPUHTA
OKPYXaKoIIEH CpeIbD».

PackpbIBaTh coiepykaHe TEPMUHOB U
ITOHSTHM: TT0JIEBLIE HAOIIOAEHHS,
MOHHUTOPHUHT OKPYKAIOIICH CPEeIbl,
MOJICJIMPOBAHKE, SKCIICPUMECHT,
MIPOTHO3UPOBAHUE.

XapakTepru30BaTh METOIbI SKOJIOTUH.
[TpuBOIUTH MPUMEPHI MOJEBBIX
HAOIIOAEHUH B DKOJIOTHH.

BBISBISITE 0COOCHHOCTH MOHUTOPHHTA
OKpY’KaroIel cpeibl Kak METo/1a
DKOJIOTUYECKUX UCCIIEIOBAHUII.
OO00CHOBBIBAaThH 3HAUECHHE
AKCIIEPUMEHTOB B DKOJIOTHYECKUX
HCCIIEOBAHMSIX.

CpaBHUBaTH TaOOPATOPHBIE U
IIPUPOJTHBIC SKCIICPUMEHTHI KaK METO/IbI
9KOJIOTHYECKUX MCCJICIOBAHMH.
OrneHnBaTh 3HAYCHUE MPOTHO3UPOBAHUS
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JlaboparopHnas padora
«M3yueHne MeTo10B IKOJIOTMUECKUX
VICCIICIOBAaHUI»

KaK METO/a DKOJIOTHIYCCKUX
HCCIICIOBAHUI.

O00CHOBBIBATH HEOOXOIUMOCTD
AKOJOTUYECKUX 3HAHUHU

JUIL COBPEMEHHOIO YEJIOBEKA

Hroro yacoB no reme 3
7 | Tema «OpranusmMbl H cpea 00MTAHUD)
7.1 | Dkonoruueckue 1 Dkonoruyeckue GpaxkTopsl U PackpsIBaTh cofep:kaHue TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX JACHCTBUSI. MOHSITHI: 9KOJIOTUYECKHI PakTop,

Kiaccudukaist 5Koa0ruueckux
bakTopoB: abMOTHYECKHE,
OouoTnueckue, anTpornoreHHsie. O0mMe
3aKOHOMEPHOCTH JI€UCTBHUS
sKosorudeckux dakropos. [IpaBuino
muaumyma (K. Ilnpenrens,

10. JInbux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOUOHTHBIE
OpTaHHU3MBIL.

JdeMoHcTpauuu

TabauIIel 1 cXeMbl: « IKOJIOTHIECKHUE
bakTopbI».

Oo0opynoBanue: repbapuu u
KOJUICKIINY PACTCHUI 1 )KUBOTHBIX,
MIPUCTIOCOOJICHHBIX K BIUSHUIO
Pa3JIMYHBIX YKOJIOTUYECKHUX
dakTopoB

OMOJIOTUYCCKUIN ONITHMYM,
OTpaHUYUBAIOIINN (JIMMUTHPYIOLTUH)
daxTop.

KrnaccuduiumpoBaTs 9K0JI0THYECKHE
(bakTophI MO pa3HbIM OCHOBAHUSIM.
XapakTepu3oBaTh 0011I1e
3aKOHOMEPHOCTH JIEHCTBUSA
AKOJIOTUYECKUX (PaKTOPOB.
OO0O0CHOBEBIBATh JIEUCTBHE 3aKOHA
ONTHMYyMa ¥ 3aKOHA OIPaHUYUBAIOIIETO
dakropa.

[IpuBOAUTE IPUMEDBHI:
WJUTIOCTPUPYIOITUE IEHCTBUE TIPAaBUIIa
MUHHUMYMa, OTPaHUYHUBAIOIIETO
(bakTopa, SBpUOMOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB
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1.2

AOunoTnyeckue
¢pakropbl. CBeT Kak
YKOJIOTUUECKUI

¢dakrop

Abuotnueckue pakropsl. CBeT Kak
sKosoruueckuit akrop. Jericteue
Pa3HBIX YY4aCTKOB COJIHEUHOI'O CIIEKTPa
Ha OpPraHu3Mbl. DKOJIOTUYECKHE
TPYIIIBl PACTEHUN U KUBOTHBIX

10 OTHOIIIEHUIO K cBeTYy. CUTHaAIbHAS
posb cBeTa. POTONEPUOIU3M.
JdemoHcTpanuu

Tabauib! U cxeMbl: «CBeTOBOI
CIIEKTPY, « IKOJIOTHUECKUE TPYIITIHI
YKUBOTHBIX IO OTHOIIICHUIO K CBETY.
O6opyaoBanue: repoapuu
CBETOJIIOOMBBIX, TEHEJIIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHUI;
CBETOJIFOOMBBIE, TEHEIIOOMBEIE U
TEHEBBLIHOCINBBLIC KOMHATHEIC
pacTeHus.

JlaGopaTopHnasi pabora
«BpIsiBIIEHHE TTPUCTIOCOOICHUIMA
OPTraHU3MOB K BIIMSTHUIO CBETa»

PackpsiBaTh coiepkaHie TEPMUHOB U
MOHSTHI: CBET, (POTONEPUOIU3M.
XapakTepu3oBaTh JECUCTBUE CBETA KaK
HKOJIOTUYECKOTO (haKTopa.

CpaBHUBAThH JEHCTBHUE Pa3HBIX
YY4aCTKOB COJTHEYHOTO CIIEKTpa

Ha OpPraHU3MBbI.

BbISBISITE 0COOCHHOCTH CTPOEHUS U
KU3HEACATETLHOCTH PACTEHUM pa3HbIX
HKOJOTUYECKUX TPYII IO OTHOIIEHHUIO
K CBETY (CBETOIIOOUBBIC, TCHETIOOUBBIE,
TEHEBBIHOCITUBBIC).

[TpuBOIUTE MpUMEPHI PACTEHHI Pa3HBIX
HKOJIOTUYECKHUX TPYIII 10 OTHOIICHUIO
K CBETY.

BbIsBIISITE OCOOEHHOCTH CTPOSHUS U
KU3HEACSITEIbHOCTH KUBOTHBIX Pa3HBIX
HKOJIOTUYECKHUX TPYIII 10 OTHOIICHUIO
K CBETY (IHEBHBIC, CyMEpEUHBIE,
HOYHBIE).

[TpuBOANTH IPUMEPHI KUBOTHBIX
Pa3HBIX PKOJOTUYECKUX TPy

110 OTHOLIEHUIO K CBETY.
OO60CHOBBIBaTh 3HAUEHUE
dboToneprou3mMa B KU3HU OPTaHU3MOB
U ISl TPAKTUKHU CEJIBCKOTO

X0341CTBa
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7.3

AbuoTnueckue
(akTopsI.
TeMneparypa Kak
JKOJIOTUYECKUN

(dakrop

Temmieparypa Kak 3KOJIOTMYECKUI
¢dakrop. [elicTBue TeMmepaTypsl

Ha opraHusMsl. [lokuiorepmHble U
TOMOMOTEPMHBIE OPTAaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBL.

JdemoHcTpanuu

Tabauiiel 1 cxembl: «TerI0KpOBHbBIE
KUBOTHBIEY, «XOJOAHOKPOBHBIE
YKUBOTHBIEY.

Oo0opynoBanue: repbapuu u
KOJUICKIIM U TEIUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYNBBIX
pAaCTEHMI; Yy4elia IITUL] U 3BEPEN.
JlaGopaTropHasi padora
«BbIsIBIIeHHE TIPUCTIOCOOICHU
OpPraHU3MOB K BIIUSIHUIO TEMIIEPATYPbD)

PackpsiBaTh copiepkaHue TEPMUHOB U
TIOHATUN: TEMIIEpaTypa,
MONKUJIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEpPMHBIE (TEMJIOKPOBHEIE)
OpraHU3MbI, aHAOM03, IBPUTEPMHBIC
OpraHU3Mbl, CTCHOTEPMHBIE OPTaHU3MBI,
TEPMOPETYJIALIHA.

XapakTepu3oBarh JCHCTBUE
TEeMIIepaTyphbl HA OPTaHU3MBI.
BBISBISTE 0COOCHHOCTH CTPOSHUS U
KU3BHEICITSIIbHOCTH TTOUKUIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) M1 TOMOHOTEPMHBIX
(TEeNJI0OKPOBHBIX) )KUBOTHBIX.
[IpuBOANTE NpUMEPHI HOWKUIOTEPMHBIX
(XOJOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TENJI0OKPOBHBIX ) )KUBOTHBIX.
BbIsBIISITE 0COOEHHOCTH CTPOCHUS U
KU3HEACSITEIbHOCTH TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTeHUN.

[IpuBOAUTH MPUMEPHI TETIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHUN.

[IpuBOANTH MpUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4

AOnoTHYECKHE
dakTopsl. Braxxnocts
KaK AKOJIOTUYECKUH
¢dakto

BrnaxHOCTh KaK SKOJIOTUYECKUMN
dakTtop. [IpucnocobneHust pacTeHuit
K [OJIEPKAHUIO BOAHOTO OajaHca.
Knaccudukanus pacrenuit

110 OTHOILIEHHUIO K BOJE.
[TpucriocobneHust >KUBOTHBIX

K U3MEHEHHIO BOJJHOTO peXuMa.
JdemoHcTpanuu

Tabauip! u cxembl: «OU3NOTOTHIECKUE
a/IanTaIuy )KUBOTHBIX).
OO6opynoBanme: repbapur pacTeHUM,
OTHOCSIIIUXCS K TUTPOdUTAM,
kcepodutam, Mme30puTaM, KOMHATHBIE
pacTeHust JaHHBIX TPYMII.
JlaGopaTopHnasi pabora
«AHaTOMUYECKHE OCOOCHHOCTH

pacTeHui U3 pa3HbIX MECT OOUTaAHUS»

PackpbIBaTh copiepkaHue TEPMUHOB U
MOHSTHI: BIQXKHOCTb, TUAPOPUTHL,
rUrpo@uThl, ME30(UTHI, KCEPOPUTHI,
YKUBOTHbBIE: BOJHBIE, TOTYBOHBIE,
Ha3eMHBbIE.

XapakTepHu3oBaTh JEHCTBUE BIAXKHOCTU
KaK 9KOJIOIMYeCcKoro (hakropa.
BbIsBIISITE 0COOEHHOCTH CTPOEHUS U
KU3ZHEJESATEIIbHOCTH PACTEHUN Pa3HBIX
HKOJIOTMYECKUX IPYIII IO OTHOUIEHUIO
K BOJIE.

[TpuBOIUTE MpUMEPHI PACTEHHUI Pa3HBIX
HKOJIOTUYECKUX IPYII 110 OTHOIIEHUIO
K BOJIE.

BbIsBsIT aHaTOMHUECKHE U
¢u3nos0ornUYecKre NpUCoCoOIEeHUS
’KMBOTHBIX K U3MEHEHHUIO BOJHOIO
pexuMma.

[TpuBOANTH IPUMEPHI BOJHBIX,
IIOJIYBOJIHBIX M HA36MHBIX KUBOTHBIX

7.5

Cpenbl oOuTaHus
OpraHU3MOB

Cpenpl 0OUTaHUS OPraHU3MOB: BOTHAS,
Ha3eMHO-BO3/TyIITHAS, TIOYBEHHAS,
rITyOWHHAs TIOIITOYBEHHAS,
BHYTpHOpraHu3MeHHass. Pu3nko-
XUMHUYECKUE 0COOCHHOCTH CPET
0oOWTaHUS OPTaHU3MOB.

PackpeiBath conepxaHue TepMHHA
«cpena OOUTaHU .

XapakTepu30BaTh 0COOCHHOCTU
BOJIHOW, HA3€MHO-BO3AYIIIHOM,
MOYBEHHOM, ITyOUHHO MOJIMOYBEHHOU 1
BHYTPUOPTaHU3MEHHOU cpei 0OUTaHUSI.
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[IpucnocoGnenust OpraHu3MOB K KU3HU
B Pa3HBIX Cpeaax.

JdemoHcTpanuu
Tabauikt u cxembl: «Cpeibl 0OOUTaHUS

OpPraHu3MOB.

Oo6opynoBanme: KOJJIEKIIUU
YKUBOTHBIX, OOUTAIONIUX B Pa3HBIX
cpenax

CpaBHUBaTh PUBUKO-XUMUUYECKUE
YCJIOBUS Pa3HbIX Cpe/l OOUTaHUS.
BbIABISITE UepThl TPUCTIOCOOICHHOCTH
OpraHU3MOB K OOUTAaHHIO B BOJIHOM,
HAa3€MHO-BO3YILIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM cpeiax
oOuTaHMS.

[IpuBOANTEL MPUMEPHI OPTraHNU3MOB,
OOUTAIONIUX B PA3HBIX Cpeax

7.6 | buonornyeckue buonoruueckue putmbl. BHenHue u PackppiBaTh copiep:kaHne MOHITHS
PUTMBI BHyTpeHHUE pUTMBI. CyTOUHBIC U «OMOJIOTUYECKUE PUTMBIY.

TOJIMYHBIC PUTMBI. XapakTepu3oBaTb 0COOCHHOCTH
[TpucnocobaeHHOCTh OPTaHU3MOB K BHEIIHUX, BHYTPEHHHUX, CYyTOYHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUHI TOJUYHBIX OMOJIOTUYECKUX PUTMOB.
KU3HMU. [IpuBOAUTH IPUMEPHI IPOSIBICHUS
JdeMoHcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauie u cxembl: «buonornyeckue OPTraHU3MOB.
PUTMBD». BhIsSBIIATE 4epThl IPUCTIOCOOIEHHOCTH
Oo0opynoBanue: repbapuu u OpPraHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUICKIIMU PACTCHUU Y )KUBOTHBIX, YCJIOBUH KU3HU.
o0nagaronux 4epTamMmu OnuchIBaTh CE30HHBIE SBICHUS B )KU3HU
IPUCIIOCOOJIEHHOCTH K CE30HHBIM OPraHu3MOB, PACIPOCTPAHEHHBIX
VU3MEHEHUSM YCIOBUN KU3HU B CBOEU MECTHOCTHU

7.7 | )KusneHusie GopmMbl Kwuznennsie popMBbI OPraHU3MOB. PackpbIBaTh cofiep:kaHne NOHATHUS

OpTraHU3MOB

[TonsiTHEe 0 *KU3HEHHOU hopme.
XKuzaennnie GopMbI paCTCHHIA:
JIepeBbsl, KyCTApPHUKH, KyCTAPHUYKH,

«GKU3HEHHast (popMa opraHu3May.
BbIBISITE 0COOCHHOCTH CTPOEHHUS U
KU3ZHEAESITEIIbHOCTU PACTECHUM Pa3HBIX
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MHOTOJICTHHE TPaBbI, OTHOJICTHUE
TpaBbl. JKu3HeHHBIE (POPMBI dKUBOTHBIX:
TUAPOOUOHTHI, TEOOUOHTHI,
a’poOMOHTBI. OCOOEHHOCTHU CTPOCHHUS U
o0Opaza KU3HHU.

JdemoHcTpanuu

Tabauipl 1 cxembl: «Ku3HEHHBIC
dbopmbI pacTeHnit», « Ku3HEeHHBIC
(OPMBI JKUBOTHBIX.

OoOopynoBanme: repbapuu U
KOJIJICKITUU PACTEHUH M )KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (POopM

YKU3HEHHBIX (OPM.

IIpuBOIUTE IPUMEPBI PACTCHUN Pa3HBIX
YKU3HEHHBIX (POPM.

BbIsBIISAITE OCOOEHHOCTH CTPOEHUS U
KU3HENESITEIIBHOCTU )KUBOTHBIX Pa3HBIX
YKU3HEHHBIX (POPM.

[IpuBOANTH IPUMEPBI KUBOTHBIX
pa3HbIX KU3HEHHBIX (OpM

7.8

buotnueckue pakTopbl

buornueckue dpakropsl. Buas
OMOTHYECKUX B3aUMOJIEHUCTBUI:
KOHKYPEHIIHS, XUIITHUIECTBO, CHMOMO3
u ero gopwmsl. [lapazutusm,
KOOIEepaIusi, MyTyaJIu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxJieOHn4ecTBO). HeTpoduueckue
B3aUMOJICHUCTBUS (TOMUYECKHUE,
dbopuueckue, padbpruueckue). 3HaueHUE
OMOTUYECKUX B3aUMOIEHCTBUNA I
CYLIECTBOBAaHUSI OPTaHU3MOB B CpEJIC
obutanus. [IpuHIUIT KOHKYPEHTHOTO
HUCKIIOUCHUS.

JdemoHcTpauuu

Tabnuipl B CXEMBI: « DKOCHCTEMA

PackpeiBaTh cofepxkaHue TEPMUHOB U
MOHATHUIN: KOHKYPEHIHS, XUIITHUYECTBO,
Mapa3uTu3M, MyTYyaJIU3M,
KOMMEHCAJIU3M, HEeTpopUIeCKHe
B3aNMOJICHICTBUSL.

XapaKTepru30BaTh BUIBI OMOTHUECKHUX
B3aNMOJICUCTBUH.

OOBACHATDH CYIIHOCTh KOHKYPECHITUH,
XUITHAYECTBA, Mapa3uTU3Ma,
MyTyaju3Ma, KOMMEHCaIu3Ma.
[IpuBOAUTE TPUMEPHI OPTAHU3MOB,
Y4aCTBYIOIIUX B OMOTHYECKUX
B3aUMO/ICCTBUSX Pa3HBIX THUIIOB.
OrnennBaTh 3HaYCHNE OMOTHYCCKUX
B3aUMOJICVCTBUM JIJIS1 CYIIIECTBOBAHUS
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HIMPOKOJIMCTBEHHOTO JIECA»,
«DKOCHUCTEMAa XBOMHOTO JIecay,
«llenu nutanusy, « XMITHAYECTBOY,
«ITapazutuzmy», «KoHKypeHUUs»,
«Cum0Omo03», «KoMmMeHcamu3my.
Oo6opynoBanue: KOJJICKIUN
YKUBOTHBIX, Y4AaCTBYIOIINX

B Pa3JIMYHBIX OMOTUYECKHUX

OpPraHU3MOB B Cpejie OOUTaHUS.
OOO0CHOBBIBATH ACHCTBHE MTPUHIIMIIA
KOHKYPEHTHOI'O0 UCKJIIOUEHUS

B3aUMOJICUCTBUAX
Htoro yacoB mno reme 9
8 | Tema «Koa10rusi BUA0B M MOMYJISIIIUID
8.1 | Dkonoruueckue 3 DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpbiBaTh copepxaHue MOHATUS
XapaKTEPUCTUKHU nonyisauuu. [omymsanus kak «TIOMYJISALIUS?.
HOIYJISIUN ouosnoruyeckas cucrema. Poib OneHuBaTh 3HaYEHUE HEOJHOPOIHOCTH

HEOJTHOPOJHOCTH Cpeibl, (GU3UUECKUX
O6apbepoB U 0OCOOCHHOCTEHN OMOJIOTHHU
BUJIOB B ()OPMHUPOBAHUH
MIPOCTPAHCTBEHHOM CTPYKTYPHI
nomyssiui. OCHOBHBIE MMOKa3aTeNn
TOTYJISIIIUY: YUCIIEHHOCTb, IIIOTHOCTb,
BO3pacTHas U MOJI0Basi CTPYKTYpa,
POKIIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIIHS.
JdemoHcTpauuu

TabauIrel 1 cXeMbl: « IKOJIOTHIECKHUE
XapaKTePUCTUKH TIOYIISIIUN,
«[IpocTpaHcTBEeHHAs CTPYKTYypa

cpenbl, puznueckux 6aprepoB U
0CO0EeHHOCTEN OMOJIOTUH BUIOB

B () OPMHUPOBAHUU TTPOCTPAHCTBEHHOM
CTPYKTYPbI TIOMYJISLIUN.

[TIpuBOIUTE PUMEPHI MOMYIISALIUN
pa3HBIX BUJOB PACTCHHI U JKUBOTHBIX.
XapakTepu30BaTh OCHOBHBIC
HKOJIOTHYECKHUE TTOKA3aTeITN
TOMYJISIITUU: YUCIIEHHOCTb, IJIOTHOCTb,
BO3pacTHAas U TIOJIOBasi CTPYKTYpa,
POKIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHI.
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MMOMMYJIALU I, «BOSpaCTHBIe nmupaMuabl
MMOMMYJIALIU

8.2 | Dkosoruyeckast DKOJOrn4YecKas CTpyKTypa NonyJaiuu. | PackpeiBaTh cojiep:KaHue TEPMUHOB U
CTPYKTypa O1ieHKa YUCIEHHOCTH TOMYJISIIIAH. MOHATUI: TUHAMUKA MOIMYJISLINH,
MOITYJIAINH. JInHaMUKa MOMYJISIIAH U €€ peryisius. | OMOTUYECKUM IOTEHIUAT OIS,
JlvHamMuKa nonyJisiquu BruoTn4eckuii OTECHIMAN MMOMYJISIKUN. | KPUBbIE BBKUBAHUSA, (DAKTOPEI
U €€ perysiuus MoaenupoBaHue TUHAMUKHA CMEPTHOCTH, EMKOCTb CPEJIbI.

nonynsuun. Kpussie pocta OOBSACHITH 3aKOHOMEPHOCTH

YUCIICHHOCTH nonyisiuuu. Kpusbie pa3MeleHust 0co0el MOMyJIsIuu

BbDKMBaHUSA. Peryisiiiyst 4uCIEHHOCTH | Ha 3aHMMAaeMOM TEPPUTOPUHU.

NOMYJISAIMI: POJib (PaKTOPOB, OrneHuBaTh OMOTUYECKUI MOTCHIIUAT

3aBUCAIIMX U HE 3aBUCAIIUX OT MOMYJISIAN pa3HbIX OPTaHU3MOB.

IUIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu | AHAIU3UPOBATh KPUBBIE POCTA

BUJIOB (1- 1 K-cTparerun). YUCJICHHOCTH IOIYJISLIUN U KPUBBIE

JdemoHcTpanuu BBDKHBAHUSI.

Tabauiel u cxembl: «CKOPOCTH OO60CHOBBIBATH MIPUUMHBI CIEP>KUBAHUS

3aceseHUs MIOBEPXHOCTH 3EMIIU OMOTHYECKOTO TIOTEHIINAJIA POCTa U

Pa3IMYHBIMU OpraHU3MaMMU» IIPUYMHBI BCIIBIIIEK POKIAEMOCTH
Y OTJIEJIbHBIX OPraHU3MOB.
[lepeuncnsath pakTOpbl CMEPTHOCTH,
pErynupyromuye YucIeHHOCThb
MOIYJISILUM PACTEHUMN U KUBOTHBIX.
OrnuchIBaTh HKOJIOTUYECKUE CTPATETUN
BHJIOB

8.3 | Dkoyoruueckas HHIIa [TonsiTHE 00 SKOJIOTMYECKON HUIIIE PackpsiBaTh coepkaHre TEPMUHOB U

BUJIA

Buja. Mectooburanue. MHOroMepHas
MOJIEJb 3KOJIOTUYECKON HUIIN

MOHSTUM: PKOJOTrMYeCKasl HUIIIA, BUJI,
apeall, ”HBa3Hsl.
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JIx. M. XatunncoHa. Pazmepsl
AKOJIOrn4YecKor Humu. IloTeHumanpHas
Y pEAIM30BaHHAs HUILIH.

Bup kak cuctema nonynsiuid. Apeasl
BU10B. Bubl U UX )KU3HCHHBIC
CTpaTeruu. JKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U
MUTpALMA )KUBOTHBIX. brosiornueckue
VMHBA3UH 4Yy>KEPOIHBIX BUIOB.

JdemoHcTpanuu
[oprper: /Ixx. U. XaTunuHCOH.

Ta0uunel U cxeMmbl: «MoIenb
AKOJIOTUYECKON HUIIN

JIx. . XaTuynHCOHAY.
O6opynoBanme: repdbapur pacTCHU;
KOJUIEKLIUH >KUBOTHBIX.
JlaGopaTopHasi pabora
«IIpucmocobyieHns ceMsiH pacTeHUN

K PACCEJICHUIO»

XapakTepu3oBaTb MHOITOMEPHYIO
MOJIEJIb DKOJIOTUYECKON HUIIIU

JIx. . XaTtunHCOHA.

IIpuBOIUTE IPUMEPBI HIKOJIOTUYECKUX
HUII Pa3HbIX BUJIOB PACTCHUN U
JKUBOTHBIX.

BbIABIATE OTIIMYME DKOJIOTUYECKON
HUIIN BUA OT €r0 MECTOOOUTaHUSI.
['paduuecku n3006paxxarhb
MHOTOMEPHYIO MOJENb YKOJIOTHYECKON
HUILHN JUTS Pa3HBIX BUJIOB.

BbIABIATE NPUYKMHBI pa3IUUIUT

B pazMepax IKOJIOIrMYECKON HUILIU

Y Pa3HbIX BUJI0B PACTECHUN U KUBOTHBIX.
AHanu3upoBaTh NPUYNHBI U
IIOCJIEICTBUS CMEHBI DKOJIOTUYECKOU
HUIIU

Htoro yacoB no teme 9
9 | Tema «9ko0rusi cCOO0MIECTB. IKOJOTHUECKHE CUCTEMbI»
9.1 | CoobimectBO 1 CoobmiecTBa opranu3MoB. buonieHo3 u | PackpbeIBaTh coiep:kaHre TEPMUHOB U
OpraHU3MOB — ero cTpykrypa. CBsi3u MexX1y MOHSATUINA: OUOLIEHO3, OMOTOIL.
OomoreHo3 OpraHu3MaMH B OMOIICHO3E. XapakTepu30BaTh OMOIICHO3 U €T0

JdemoHcTpauuu
Tabauiibl U cxembl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPO(DUUECKYIO.
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OHOIIEH03a», « DKOCUCTEMA
IIUPOKOJUCTBEHHOTO JIECAY,
«IKOoCcHUCcTEMA XBOMHOTO JIECA

[lepeuncasaTe U TPUBOAUTH IPUMEPHI
CBs3€U1 MEXy OpraHu3MaMHu
B OMOIIEHO3E

9.2

DKocucTeMa

DKOCHCTEMA KaK OTKpBITasi CHCTEMA
(A.Jx. Tencnun). yHKIIMOHATBEHBIE
OJIOKM OPraHU3MOB B DKOCHUCTEME:
MPOJIYIIEHTHI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceTu.
AlGuoTtudeckue 6JJ0KU YKOCHUCTEM.
[TouBBI ¥ MBI B 9KOCUCTEMAX.
KpyroBopoT BemiecTB  IOTOK YHEPTUU
B DKOCHCTEME.

JdeMoHcTpauuu

[HopTpeTtsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuibl v cxembl: «DyHKIIMOHATIBHBIE
TPYIIIBI OPraHU3MOB B 3KOCUCTEME,
«KpyroBopoT BeIIECTB B 3KOCUCTEME,
«lernu nutanus (mMacTOUIIHAS,
JNETPUTHAS ).

Oo0opynoBanue: repbapuu pacTeHHI;
KOJUIEKIIMM HACEKOMBIX; Uy4esa MTHUIL U
3BEpen

PackpbiBaTh conepxkaHiue TEPMUHOB U
MOHSTHI: SKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, pe1yLIEHTbI, TPOPUUECKUE
YpOBHU, Tpoduyeckue (MUILIEBbIE) LIETH
U CETH.

Ha3zbIBaTh CTpYKTYpHBIE KOMIIOHEHTHI
HKOCUCTEMBI.

Xapaktepu3zoBatb PYHKIIUU U
MPUBOJUTH IPUMEPHI OPraHU3MOB

B 9KOCHCTEME Ha OCHOBE UMEIOIINXCS
3HAaHUM O pacTEeHUsX, rpudax,
OaKTepHUsIX U KUBOTHBIX.

OmnucbIBaTh KPYrOBOPOT BEILIECTB U
MOTOK YHEPTHH B SKOCUCTEME.
OOBSACHATH POJIb OPraHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BELIECTB U IIOTOKE SHEPIHH.
[TpuBOIUTH MPUMEPBI OPraHU3MOB,
3aHMMAIOIINX Pa3HbIE YPOBHU
Tpo(ruecKux mupamuI.

CocTaByATh CXEMBbI IEPEHOCA BEIIECTBA
Y DHEPTUU B DKOCUCTEMAX (Lenu
MUTAHUSA).

136



CpaBHI/IBaTB HaCT6I/IH_[HbIe U ACTPUTHLBIC
OCIIv ITMTaHUA

9.3 | Dkonoruueckue OCHOBHBIE IOKA3aTEIN YKOCUCTEMBI. PackpsiBaTh coepxkaHue TEPMUHOB U
UpaMUabl buomacca u nnpoxykuus. MOHSTUI: POAYKIIUs, OroMacca,
DKOJOTMYECKUE TMPaAMU/IbI YU CEII, DKOJIOTUYECKas MUpaMuaa.
OMOMAacCChl ¥ YHEPTHUHU. XapakTepu3oBaTh IIpaBuja
JdeMoHcTpanuu DKOJIOTUYECKUX ITUPAMUJL YACEIL,
TaOnuIbl ¥ CXEMBI: «IKOJIOTrHYECKast OMOMaccChl U DHEPTUH.
NUPAMHUIA YHUCEID», «DKOIOrnYecKas OOBICHSATH IPUYMHBI PA3TUYUN
nupamMujia 0uoMacchl», B IIPOAYKTUBHOCTH Y Pa3HBIX
«DKoJiornyeckas mrupamMuaa SHECPTUN» YKOCUCTEM.
[TIpuBOIUTH TPUMEPHI MPAKTUYECKOTO
IIPUMEHEHUS TIPaBUJI YKOJIOTMYECKUX
[MUPaMHULI.
CpaBHHMBATh OMOMACCy U TPOTYKITHIO
AKOCHUCTEM CylId 1 MUPOBOIro OKeaHa
9.4 | Usmenenus Jlunamuxa sKocucmem. PackpsiBaTh coepkaHue TEPMUHOB U
COOOIIIECTB — Kamacmpoguueckue nepecmpoiixu. TOHSITHN: CYKILIECCHUSI, KIIMMAKCHOE
CYKIIECCUU @nykmyayuu. HanpaBneHHbIE COOOIIECTBO, CYKIIECCUOHHBIN PS/I.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBudyHbIe 1 BTOpUYHBIE
CYKIIECCUU U UX MPUIUHBI.
AHTpPOIIOTEHHBIE BO3/ICHCTBUS

Ha cykueccnu. KinumakcHoe
coobmiecTBo. bruopasznoobpaszue u
MOJTHOTa KPYTOBOPOTa BEIIECTB —
OCHOBa YCTOWYHMBOCTH COOOITIECTB.

XapakTepru30BaTh CyKIICCCHH:
NICPBUYHBIC ¥ BTOPHYHBIC, IIPUBOIUTH
WX TIPUMEPHI X HA3bIBATh MPUIHHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BPEMCHHBIC U KOPCHHBIC
OMOreonEeH03bl Ha KOHKPETHBIX
pUMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3ysbTaThl MpoIecca
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JdemoHcTpanuu

Tabauiel 1 cxembl: «O6pa3zoBaHue
oomnoTay, «IlepBuuHas CyKIeCCHs»,
«BoccranoBneHue eca mocie noxxapa

CMEHBI OMOTCOIIEHO30B IO/ BIUSHAECM
aHTPOIIOTEHHOTO (paKTopa

9.5 | [Ipupoaubie [IpupoaHbIE SKOCUCTEMBI. PackpsiBaTh conepkaHue TEPMUHOB U
DKOCHCTEMBI Irocucmemvl 03€p U pex. Ixocucmemul | TOHATUIN: PUTOTUIAHKTOH, 300TIJIAHKTOH,
Mopeti u 0KearHo8. IKocucmemvl myHOp, | SIPyCHOCTb.
J1ecos, cmeneil, nycmulHb. XapakTepu30oBaTh NPUPOHBIC
JleMoHcTpanun HKOCUCTEMBI, UX OCHOBHBIE
TabauIibl ¥ CXeMbI: « IKOCUCTEMA KOMITOHEHTHI (Ha TpUMeEpe 03epa,
ITUPOKOJIMCTBEHHOTO JIecay, XBOWHOTO M IITUPOKOJMCTBEHHOTO Jieca).
«IJKOCHUCTEMA XBOMHOIO JIECAY, OOBSACHITH MPUUUHBI PA3TUYHON
«2JKocucTeMa o3epay. O6roMacchbl IPOAYLEHTOB U
OO0opynoBanme: akBapruyMm Kak MOJIesib | KOHCYMEHTOB B IIPUPOJHBIX
SKOCHUCTEMBI. HKOCHUCTEMAX.
IKCKypeHst « IKCKypers B THIWYHBIA | COCTaBIATh MACTOUIIHBIC U IETPUTHBIE
ouoreorieHo3 (B 1yopaBy, Oepe3HsIK, LENH MUTAHUS IPUPOJIHBIX SKOCUCTEM.
€JIbHUK, HAa CYXOJI0JIbHBIN WU [IpuBOAUTH IPUMEPHI OPTaHU3MOB,
MOMMEHHBIN YT, 03€p0, O0JIIOTO)» BXOJIAIIMX B COCTaB (DUTOTIIIAHKTOHA,
300IUIaHKTOHA, OEHTOCA.
OOGO0CHOBBIBATH POJIb IPYCHOCTH
B KU3HHU HA3€MHBIX SKOCHUCTEM.
CpaBHHMBaTh OMOMAcCCy U TPOAYKIUIO
BOJIHBIX U HA3€MHBIX HKOCHUCTEM
9.6 | AuTpOmOTreHHBIC AHTPONOTE€HHBIE SKOCUCTEMBI. PackpbIBaTh cofiep:kaHie TEPMUHOB U
SKOCUCTEMBI ArposkocucteMa. ATpoIEHO3. MOHATHI: arpO’KOCUCTEMA, arpOLIEHO3,
(arposKoCUCTEMBI) Paznuuunst Mexx1y aHTPOTIOT€HHBIMU 1 MOHOKYJIbTYpA.
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IPUPOJHBIMHU IKOCUCTEMAMH.
JdemoHcTpanuu

Tabauibl ¥ cXeMbl: «ATPOLIEHO3Y,
«KpyroBopoT BeIIECTB U MOTOK

SHEPI'uU B arpolieHO3e».
Oo0opynoBanue: repOapuu
KYJIBTYPHBIX M JUKOPACTYIIIHX
pacTeHui.

IKCRypeust «IKCKypCcus

B arpod’KOCUCTEeMY (Ha M0JIC HIIH
B TEIUIMYHOE XO3SIUCTBO)»

XapakTepru3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpO’KOCUCTEMBI.
[IpuBOAUTE PUMEPHI ATPOIKOCUCTEM.

CocTaBnsiTh EH MUTAHUA arpOLIEHO3A.

OO60CHOBBIBAaTh MPUYUHBI HU3KOM
YCTOMYMBOCTHU arpO3KOCUCTEM.
CpaBHHMBaTB arpO’KOCUCTEMBI U
IIPUPOAHBIE DKOCUCTEMBI.
XapakTepu30BaTh POjb YEJIOBEKA
B COXPAaHEHUU YCTOMUYUBOCTH
arpodKOCUCTEM

9.7

YpOoskocucTeMsl.
DKOMOHUTOPUHT

Ypb6oskocuctembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
INopoackas daopa u payna.
CuHaHTpoONM3a1us rOpoJICKOM (payHBbI.
buosiornueckoe u X0351CTBEHHOE
3HAUEHHUE arpOIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHU3MOB B SKOCUCTEMAX.

Ponw kackaonoeo a¢gpgpexma u 6u0os-
20upuramopos (Kiouesvix 6udos)

8 QYHKYUOHUPOBAHUU IKOCUCTNEM.
[IepeHOC HEPTUH U BELIECTB MEXKITY
CMEKHBIMH SKOCUCTEMAMH.

Y CcTOMYNBOCTH OPraHU3MOB,

PackpriBaTh cofiepskaHue TEPMUHOB U
MOHATUHN: YpOOIKOCUCTEMA,
CHHAHTPOMU3AIHs, Topojickas ¢uiopa,
ropojckasi ¢ayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIC
KOMITOHEHTBI YPOOIKOCHCTEM.
OnuchIBaTh OMOJIOTHYECKOE U
XO3SIMCTBEHHOE 3HAYCHUE
ypOOIKOCUCTEM.

[TpyuBOANTE MPUMEPHI U OLICHUBATH
COCTOSTHHE YPOOIKOCHCTEM CBOCH
MECTHOCTH.

BrIsSIBISATH 0COOEHHOCTH TOPOJICKOM
baopsl U hayHBIL.

CpaBHUBaTh YPOOIKOCUCTEMBI U
MPUPOJIHBIE SKOCUCTEMBI
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HOMYJISIUN U SKOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX
BO3JICCTBHM.

Mexanuzmbi 6030eticmaus 3a2psA3HeHUl
PA3HBIX MUNO8 HA CYOOP2aAHUIMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U
9KOCUCTEMHOM YPOBHSX, OCHOBbL
9KO0JI02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUSL.
Mertononorus MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
9KOCHUCTEM.

JdemoHcTpanuu

Tabauiet u cxembl: «IIpumMepsr
ypOOIKOCUCTEM.

IIpakTu4yeckasi padora

«/3ydeHnue u onrcanue
ypOOIKOCHUCTEMBIY.

JlaGopaTopHnasi pabora

«M3yuenue pazHOOOpa3us MEITKUX
MOYBEHHBIX WICHHUCTOHOTUX B Pa3HbIX
HKOCUCTEMAX)

Hroro yacos 1o reme

12
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10

Tema «buocdepa — ri1odabHas IKOCUCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB Ouochepsl

2

buocdepa — obuiennanerapHas
00oouka 3eMJu, TJIe CYIIECTBYET WU
CyllecTBOBaja Xu3Hb. Pa3Butune
npenacTaBiieHuit o Ouocdepe B Tpyaax
3. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obnactu Guochepsl u eé
coctaB. J)KuBoe BelecTBo ouochepsl u
ero QyHKIHH.

JdemoHcTpanuu

IHoptpertsl: B. 1. Bepnaackui,

3. 3rocc.

Tabawmiel u cxeMbl: «I'eochepsr
3eman», «DyHKINHN )KUBOTO BEIIECTBA»

PackpriBaTh comepkaHiue TEPMUHOB U
NOHSATUM: Orocdepa, )KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOT€HHOE BEIIECTBO.
[TpuBOIUTH (HOPMYTUPOBKH OCHOBHBIX
nosnokenun yuenus B. 1. Bepnaackoro
o ouocdepe.

XapakTepu3oBatb 00sactu 6uochepsl u
HX COCTaB, HA3bIBaTh 00JIACTH
pacnpoCTpaHCHHUS KUBOTO BEIIECTBA

B 000J109Kax 3eMJIH U BBISBIISATH
MPUYMHBI €70 PA3TUYHOTO
pacnpe/eseHus.

[lepeuncnsaTh GyHKIMH KUBOTO
BelecTBa orocdepsl (razonas,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHAS,
KOHIIEHTPAIIMOHHAs!, OMOXUMHYECKasi ).
[TpuBOIUTE MpUMEPHI TPEOOPA3YIOLIETO
BO3/ICHCTBUS KUBOTO BEIIECTBA HA
ouochepy.

AHaTu3UpOBaTh U OIICHUBATH
Ouonorudeckyro nHGOPMaIUIO

0 TJIOOATBHBIX YKOJIOTUIECKUX
npo0aemMax 6uocdepsl, NOTy4aeMYIO

U3 Pa3HBIX HCTOYHUKOB.
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OnenuBatse Bkiax B. . Bepnazackoro,
3. 3r0cca B CO31aHNE YUEHHUS
o ouocdepe

10.2

3aKOHOMEPHOCTH
CYLIECTBOBAHUS
ouocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ounocgepsl. OcobeHHOCTH Onochepsl
KaK TJI00aIbHOM YKOCUCTEMBI.
JIlnHaMHr4eCckoe paBHOBECHE

B Ouocdepe. KpyroBopoThsl BeliecTs u
OMOTEOXUMUYECKUE IIUKIIBI (YTIepoaa,
a3oTa). PUTMUYHOCTH sSIBICHUI

B Ouocdepe.

JdemoHcTpanuu

Ta6mmiie! u cxembl: «I'eochepsl
3emiiny», «OYHKIUN KUBOTO
BEIIECTBAY,

«KpyroBopoT azora B pUpoie»,
«KpyroBopoT yriaepoja B mpupoie»,
«KpyroBopoT kucinopoja B mpupoe,
«KpyroBopoT BOJIbI B IPUPOIEN

PackpbIBaTh copiepkaHue TEPMUHOB U
MTOHSATHI: TJI00aJIbHASI DKOCHUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTrOBOPOTHI BEIICCTB,
OMOreOXMMUYCCKHUE IIUKIIBI.
XapakTepu30BaTh 0COOCHHOCTH
o6uocdepsn! Kak riaodanbHON
9KOCHCTEMBI.

Omnpenensats GyHKIUIO Ouochepbl

B oOecreueHnu OMOTeHHOTO
KpYTrOBOpOTA BEIIECTB HA TUTAHETE.
XapakTepu30BaTh OCHOBHBIC
KPYTOBOPOTHI: BOJBI, YTJIepoaa, a30Ta.
CpaBHHMBaATh OCOOCHHOCTH KPYTOBOpPOTa
Pa3JIMYHBIX BEIIECTB.

OrneHMBaTh 3HAYCHUE KPYTOBOPOTA
BEILIECTB ISl CYIIICCTBOBAHMS KU3HU
Ha 3emuie.

OOBSCHATH POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BEIIICCTB.

BBISBIISITE THHAMHYECKOE PAaBHOBECHE
ouocdepsl.
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[TpuBOIUTE IPUMEPHI PUTMHYHOCTH
sABJICHUN B Onochepe

10.3 | 3onanbHOCTH 2 3oHanbHOCTH OMochepsl. [lonsTue PackpbIBaTh cofiep:kaHue TEPMUHOB U
o6uocdepsl. OCHOBHBIE 0 6uome. OCHOBHBIE OMOMBI CYIIIH: MOHSTUIN: OUOMBI, TYH/IpA, XBOWHBIE
OMOMBI CyIIIH. TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIC | JIECA, CMEIIaHHBIE JIeca,

Y cTOWYUBOCTD IIUPOKOJIMCTBEHHBIE Jieca, CTEIH, IIUPOKOJIUCTBEHHBIE JIECa, CTEIH,
ouochepsl CaBaHHBI, MyCTHIHH, TPOIMYECKHUE JIeCa, | CABAHHBI, IIyCTBIHU, TPOIIMYECKHE JIECa,
BBICOKOTOpbsi. KituMar, pacTUTEIbHBIN | BEICOKOTOPBS.
Y )KHBOTHBIH MUpP OMOMOB CYIITH. [loka3bIBaTh Ha KapTe U
CTpyKTypa ¥ (yHKIHS )KUBBIX CUCTEM, | XapaKTEPH30BATh OCHOBHBIE OMOMBI
OIICHKA X PECYPCHOTO TOTeHI[Maaa U | CYIIH.
onochepHbIX HYHKITUN. CpaBHMBaTh OCOOEHHOCTH KJIMMATa,
JeMoHCcTpanun MOYB, PACTUTEIBHOTO U KUBOTHOTO
Tabauiiel U cxembl: «OCHOBHBIE OMOMBI | MUPa Pa3HBIX OMOMOB CYIIIN 3€MJIH.
cymmny, «Knnmarnueckue nosica BbISBISITH IPUYKHBI 30HATBHOCTH
3emnmy, «Tynapay, «Taiiray, B Ouocdepe
«CMeImaHHBIN JIeCy,
«IupokoauCTBEHHBIN JeCy», «CTEMbY,
«CaBanHay, «I1ycTbIHY,
«Tpormueckuid nec.
Oo0opynoBanue: repbapun pacTeHHMA
Pa3HBIX OMOMOB; KOJIJICKIIMH JKUBOTHBIX
Nroro yacos no teme 6
11 | Tema «YeJioBeK M OKpY KA CPeIa
11.1 | BozaeiicTtBue 2 DKOJIOTUYECKHE KPU3UCHI U UX PackpsiBaTh cosiepkaHre TEPMUHOB

JeroBeka Ha Onochepy

npuyuHbL. Bo3nencTBue yenoBeka
Ha Ouocdepy. 3arpsi3HeHUE BO3AYIITHON

U TIOHSTHIA: aTMOCc(hepa,
BCIIIECTBA-3arPSIZHUTEIIH,
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cpeapl. OxpaHa BO3AyXa. 3arpsi3HEHUE
BOZHOM cpenbl. OXpaHa BOAHBIX
pecypcoB. Pazpymienue noussl. Oxpana
II0YBEHHBIX pecypcoB. M3meHenue
KJIIMATa.

JdemoHcTpanuu

Tabauibl U cxembl: «3arps3HeHUEe
aTMoc(epbl», «3arpsi3HeHNe
ruapocdepbl», «3arpsi3HEHUE TTOYBbD,
«ITapHUKOBBII YPheKT

MapHUKOBBIN 3P (HEKT, «030HOBas
TIBIPay», «KUCIOTHBIC 0K,
ruapocdepa, SBTpoduKaIis BOJI0EMOB,
MI0YBa, SPO3HS TIOYB, MMECTUITUIBI,
DKOJIOTHYECKUN KPU3HUC.
AHaTU3UPOBATH AHTPOTIOTCHHBIE
dbaxTopbl BO3/IeHCTBUS HA Ouochepy
(poip yenoBeKa B IPUPO/IE) Ha Pa3HBIX
dTanax pa3BUTHS YEIOBEYECKOTO
o011ecTBa.

XapakTepru3oBaTh rI00aIbHbIC
HKOJIOTUYECKHUE TTPOOIIEMBI;

OCHOBHBIE UCTOYHUKU aTMOC(HEPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
po0IeMbl, CBSI3aHHBIE

C YBEJIMUEHUEM TPAHCTIOPTA

B KPYIHBIX TOPOJIax; IBTPODUKAIUIO
BOJIOEMOB; TIOCJICACTBUS 3aTrP3HEHUS
BOJI XUMUYECKUMH BEIIECTBAMH;
BO3/ICHCTBHUE YEJIOBEKA HA TOYBCHHBIN
MTOKPOB.

ApryMeHTHpOBaTh 3HAUCHUE
HKOJIOTUYECKUX 3HAHUH B PEIICHUHN
BOTIPOCA O MOJIEP’)KAHUN YCTONIUBOCTH
onocheps
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11.2

AHTpPOITOr€HHOE
BO3JICUCTBHE

HA PaCTUTENIbHBINA U
YKUBOTHBIN MHUP.
Oxpana npupobl

AHTpOIIOTEHHOE BO3/ICICTBHE

Ha PACTUTEJIbHBIA U KUBOTHBIN MHUP.
OxpaHa paCTUTEIBHOTO U )KUBOTHOTO
Mupa. OCHOBHBIE IPUHIIUIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsiEMbIE TPUPOHBIE TEPPUTOPUH
(OOIIT). boranmyeckue caapl U
300JI0TUYECKHUE MTAPKHU.
JdemoHcTpanuu

Ta6auiel u cxembl: «Oco00

OXPaHACMBIC IIPUPOIHBIC TCPPUTOPUN).

Oo6opynoBanue: Gororpadun
OXpaHSEMBbIX PACTEHUN U JKUBOTHBIX
Kpacnoi1 knuru PO, KpacHoi kHuru
peruona

PackpsiBaTh copiepkaHue TEPMUHOB U
TIOHSTUN: COKpALLEHUE
Ooropa3zHooOpasus, OXpaHa IPUPOIbL,
0c000 OXpaHsieMble TPUPOIHbIE
tepputopuu (OOIIT), 6oTaHnuecKkuit
caJl, 300JIOTMYECKUI MapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
pacTeHU U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI IPSIMOTO U
KOCBEHHOI'O BO3/ICHCTBUS YEJIOBEKA
HA PACTUTEJbHBIN U KUBOTHBIN

MHUD.

XapaKTepru30BaTh TPUHIIUIIBI
«BceMHupHOU CTpaTEruu OXpaHsbl
IPUPOIBD».

[lepeuncasiTh 0COOEHHOCTH PA3IUYHBIX
OOIIT.

[TpuBogute npumepsl OOIIT,
PaCIOI0KEHHBIX B CBOEM MECTHOCTH.
Jloka3pIBaTh Ha IpUMEpPaX ONACHOCTh
COKpAIlleHUsI OMOJIOTHYECKOTO
pa3zHooOpazus 3eMiu.

[IpuBOAUTH IPUMEPHI PEAKUX U
MaJIOUHMCIICHHBIX BUIOB PACTEHUM 1
’)KUBOTHBIX CBOCH MECTHOCTH,
3aHecEHHbIX B KpacHble KHUTH
pernoHoB U KpacHyro kaury PO
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11.3

PanunonansHoe
[PUPOIOIIOIB30BAHUE
U YCTOMYUBOE
pa3BuTHUE

OCHOBHBIC PUHITUTIBI YCTONYHBOTO
pPa3BUTHSI YETIOBEUECTBA M MPUPO/IBI.
PanronaibHOE MPUPOIOTIOIE30BaHNE
U COXpaHEHHE OUOJIOrHYECKOro
pazHooOpa3ust 3emiIu.

OO61re 3aKOHOMEPHOCTH
TJI00QIBHBIX SKOJIOTHYECKHUX
kpusncoB. OcoOCHHOCTH
COBPEMEHHOT'0 KPU3HCA B €TO
BEPOSITHBIE TIOCIIC/ICTBUSI.

Pa3BuTHE METOI0B MOHHTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
MIPOIIECCOB.

Cucmemmbie ucciedos8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOU IHepeemuKe.
buonoeuueckoe paznoobpasue u
ouopecypcwl. Hayuonanvhoie
UHOPMAYUOHHBIE CUCTEMDbI,
obecneuusaowue 00Cmyn

K UHopmayuu no cocmosiHuio
OMOENbHBIX BUOOB U IKOCUCTNEM.
OcHo8bl dKOpeadburumayuu 3K0CUcmem
u cnocob6o6 6opvoLI

c bUoONoBpeNcOeHUIMU.
Pexoncmpyryusa mopckux u HazemHwvix
aKocUcmem.

PackpeiBaTh coqiepkaHue TEPMUHOB U
MOHATUH: PallMOHAIBHOE
MPUPOAONOJIB30BAHUE, YCTOMUUBOE
pa3BUTHE, TPUPOIAHBIE PECYPCHI,
AKOJIOTMYECKHMU CIIC/I.

XapakTepu30BaTh OCHOBHBIE MPUHIUIIBI
YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U
MIPUPOJIBIL.

OnuceiBaTh HEUCYEPTIAEMBIE U
rcuepIiaeMble MPUPOJIHBIE PECYPCHI,
MOYEPKUBAsi OTHOCUTEIBHOCTh
HEUCUYEPHAEMOCTH PUPOTHBIX
PECYPCOB; XapaKTEpU30BaTh MPOLIECCHI
VX BO3HUKHOBEHUS U YCIIOBUS CPELBI,
MPUBOASAIINE K UX (POPMUPOBAHHMIO.
PackpriBaTh 1p00JIeMbI pallMOHAIBHOTO
MIPUPOJIONIOJIB30BAHUS U HAXOIUTH ITYTH
UX pELICHUS
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JdeMoHcTpauuu
TaOmunel ¥ cxeMbl: «Moaenu
YIIPABJISIEMOrO MUPa»

Htoro yacoB mo teme 6
PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME

147



YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI 111 YUEHUKA

* buonorus, 10 knacce/ benses [.K., Ao I'.M., Ky3nenosa JI.H. u apyrue; noa
penakmueit bensera J[.K., JIpimmuia I'.M., AkunonepHoe obiiectBo «M31aTenbcTBO
«IIpocsemenue»

* buonorus, 11 knacc/ benses .K., bopoaun I1.M., Apimimun I'."M. u apyrue; noj
penakmueit bensera J[.K., JIpimmuia I'.M., AkuinonepHoe obiiectBo «M31atenbcTBO

«HpOCBeH_ICHI/Ie»

METOANYECKHUE MATEPHUAJIBI VIS YAUTEJIA
Metoauueckoe nocodue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

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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