MUHUCTEPCTBO OBPA3BOBAHUS 1 HAYKU
JJOHELIKOM HAPOIHOM PECITYBJIMKU
I'OCY JAPCTBEHHOE BIO/KETHOE 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 «CI «HEBCKAS»
€CTECTBEHHO-HAYYHOTO 1 VYroukun [I.M. I'.O. MAPUVTIIOJIb» bonnapesa B.B.
MaTeMaTHYECKOTO UK oT «28» aBrycra 2024 1. npuka3 ot «30» aBrycra 2024 1. Ne 146
MIPOTOKOJI
oT «22» aBrycra 2024 r. Ne 1 SMEKTPOHHOM NOAMACKO

PABOYAS ITPOT'PAMMA

CpeaHero olmiero oopa3oBaHuUs
10 y4eOHOMY MpeaMeTy «XHMHSI»
(yrmyOneHHBIH YPOBEHB)
utst oOy4aroruxcst 10-11 kimaccos

r.o0. Mapuynons 2024



HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamma mo ydeOHOMY MpeaMeTy «XHMHS» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIO)KEHMM U TpeOOBaHUN K
pe3yiabTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOMN MPOTPaMMbI, TPEACTABICHHBIX B
denepasbHOM TOCYJAPCTBEHHOM OO0pa30BaTENbHOM CTaHJApPTE CPEIHEro OOIIEero
oOpaszoBaHus, B COOTBeTCTBUU ¢ KoHIenuuei mnpenojaBaHus y4eOHOTO MpeaMeTa
«Xumus» B oOpazoBaTeidbHbIX  opranmzanusx Poccuiickoit ~ denepanuu,
peaTu3yIomKuX OCHOBHBIE O0pa30BaTeNIbHBIC MPOrpPaMMBbI, U OCHOBHBIX MOJIOXKEHUN
«Ctparerun pasutus Bocnutanus B Poccuiickont ®enepanuu Ha nepuon ao 2025
rona» (Pacnopsokenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.), a Takxke
JPYTUX HOPMAaTHUBHO-TIPABOBBIX aKTOB:

—  ®enepanbHoro 3akoHa ot 29 nexadbpst 2012 r. Ne 273-03 «O6 oOpazoBaHuu
B Poccuiickon denepanuny;

—  denepanbHOTO TOCYIAPCTBEHHOTO 00PA30BATEIBLHOTO CTaHIAPTa CPETHETO
obmrero obpazoBanus (yTB. nmpukazoM MunoOpHayku Poccun ot 17 mas 2012 r. Neo
413) (manee — ®I'OC COO);

— npukaza Munnpocsemenuss Poccun ot 12 aBrycra 2022 r. Ne 732 «O
BHECCHUMM W3MEHEHUN B denepaibHbli TOCYyIapCTBEHHBIM 00pa3oBaTeIbHbBIN
CTaHJapT CpeHero oo1ero oopa3oBaHusi, YTBEPKIEHHBIM TPUKa3oM MuHUCTEPCTBA
oOpasoBanus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r.

Ne 413»);

— @enepanbHOlt  00pa3oBaTENbHON  MPOTpaMMbl  CpPeHEro  OOIIero
obOpazoBanus (yTB. mpukazoM MunnpocserieHus Poccun ot 18 mas 2023 1. Ne 371)
(manee — ®OII COO);

—  @epepanbHON pabodeil MporpaMMbl CpeJHETO o0Iero oOpa3oBaHUs
ydeOHOro mpeamera «Xumus» (06a30BbIi B yriayOnéHHbI ypoBHHU) (manee — DPII
COO);

— mnpukaza Munnpocsenienusi Poccun ot 21 ¢epans 2024 r. Ne 119 «O
BHECEHUM u3MeHeHnil B mpuioxkeHuss Ne 1 m Ne 2 k npuxasy Munucrepctsa
npocBemenus Poccuiickoit ®eneparmu ot 21 centsiops 2022 r. Ne 858 «O6
YTBEPKICHUU (PeaepaTbHOr0 MEepedHs yu4eOHUKOB, TOMYIIEHHBIX K HCIIOJIH30BAHUIO
MpU pealu3aliil MMEKIINX TOCYJapCTBEHHYIO aKKpPEIUTALUI0 00pa30BaTEIbHBIX
IporpaMM HadajabHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeHero oomero oopa3oBaHus
OpraHu3allisIMH,  OCYIIECTBISIONIMMH  00pa3oBaTeIbHYI0  JACATENBHOCTH U
YCTaHOBJICHHUSI MPEJIEIBHOTO CPOKA MCTIOJIb30BAHUS UCKIFOUEHHBIX YUEOHUKOBY;

- Yyebnoro IJIaHa CpenHero o01ero 00pa3oBaHUs
IF'OCYJAPCTBEHHOI'O BIO/PKETHOI'O OBIIEOBPA3OBATEJIBHOI'O
YUPEXIEHUA «CPEAHAA IIKOJA «HEBCKASA» T'OPOACKOI'O OKPYT'A
MAPUYIIOJIby» JOHELIKOM HAPOJHOM PECHYBJIUKU  mHa 2024- 2025
y4eOHbIN T0ox (B COOTBETCTBUHU C TpUKazoM MuHHCcTEepcTBa mpocBemnieHus: PO ot
18.05.2023 «O6 yTtBepxkaeHun (eaepaibHOro rocyaapcTBEHHOI0 00pa30BaTeIbHOTO
CTaHJapTa CpeIHEero 00111ero 00pa3oBaHusD);



- YcraBa I'OCYJAPCTBEHHOI'O BIOIKETHOI'O
OBHIEOBPA3OBATEJIbBHOI'O YUPEXJIEHUA «CPEHAA U_[KO.Hé
«HEBCKAS» Iropo4CKOI'o OKPYT' A MAPUYIIOJIby» JOHELKOU
HAPOJHOM PECIIYBJIMKU (HoBas pepakiusi), yTB. Ilpukazom MuHHCTEpCcTBa
oOpazoBanus u Hayku Jloneuxoit Hapoanoii Peciyonuku ot 21 uronst 2024 r. Ne 432.

XuMHUs Ha ypOBHE YTriyOJE€HHOrO M3YyYeHUs 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3oBanusi ywamuxcsi 10-11 kmaccoB. HM3ydenue
MpelMeTa, peaJu3yeMoe B YCIOBUAX JUPPEepeHIPOBAHHOTO, MPO(PHUIBHOTIO
oOydeHHsl, NpPU3BAHO OOECIeYnTh O0O0Ie00pa30BaTEIbHYI0 U  OOIIEKYJIbTYPHYIO
MOJIFOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUISl ajanTaluud HUX K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HHM B COILIMYME, a TaKXe NIl MPOAOJKEHUsT 00yYeHHs B
OopraHu3anusax MpoPecCHOHATBHOIO 00pa3oBaHUs, B KOTOPBIX XHMHS SIBISETCA
OJIHOM M3 MPUOPUTETHBIX JUCIUIUIMH.

B nmporpammMe mno XuMHM Ha3zHaAYeHUE TMpeAMeTa «XUMHUSD» TOJydaeT
NoJIpOOHYI0 MHTEPIPETALNIO B COOTBETCTBUU C OCHOBOIOJIATAIONIUMU MOJIOKEHUSIMU
OI'OC COO o B3auUMOOOYCIOBJIEHHOCTH LI€NieH, COJEpKaHUs, pPe3yJbTaTOB
oOydeHHss U TpeOOBaHMI K YPOBHIO MOJATOTOBKM BBIMYCKHUKOB. CBHUIETENHCTBOM
TOMY SIBJIIFOTCS CJIEIYIOUIUE BBIMOIHSAEMbIE TPOrPAMMOM 10 XUMHUH (PYHKITUU:
MH(POPMAIIMOHHO-METOIMYECKAsl, pean3alsl KOTOpoW oOecrneyruBaeT MoJydeHHue
HpPEJCTABICHUS O LENAX, COJIepKaHuu, oOILIel cTpaTernu oO0y4deHUsl, BOCIIUTAHUS U
pa3BUTHUS 00YyYarOIKXCS CPECTBAMU MIPEIMETA, U3y4aeMOro B paMKax KOHKPETHOI'O
npodus;

OpraHU3allMOHHO-TUIAHUPYIOLIasl, KOTOpast peaycMaTpUBaeT
OIpe/ieNiCeHUe: NPUHLUIIOB CTPYKTYPUPOBAHHUA M MOCIEAOBATEIbHOCTH H3YyYEHUS
y4yeOHOro MaTepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK;
HOIXO0M0B K (OPMHUPOBAHUIO COAEPKATEIbHOW OCHOBBI KOHTPOJS M OLEHKU
00pa30BaTEIbHBIX JOCTHKEHUI 00ydYarolMXcsi B paMKax HUTOTOBOM aTTeCTallUd B
(opme enMHOTo rocyAapCTBEHHOT0 3K3aMeHa 0 XUMUU.

[Tporpamma st yriyGiaEHHOTO U3yUYEHUS] XUMUU:

YCTaHAaBIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEpkKaHUE, 00s3aTeabHOE IS
U3y4YEeHUs B paMKax OTHAEIbHBIX MNpoQuiel, mIpeaycMaTpuBaeT

pacmnpeneneHnue U CTPYKTYpPUPOBAHUE €0 MO KJIaccaM, OCHOBHBIM COJIEpPKATEIbHBIM
TUHUSM/pazfienam Kypca;

na€T TPUMEPHOE paclpeiesieHne Y4eOHOro BpEMEHH, PEKOMEHIYyEeMOTo IS
W3YYCHUS OTJEIBHBIX TEM;

npeaiaraeT MPUMEPHYIO TOCIE0BATEIPHOCTh M3y4YeHUs Y4eOHOTO Marepuana ¢
y4ETOM JIOTUKU MTOCTPOSHUS Kypca, BHYTPUTIPEIMETHBIX U MEKITPEIMETHBIX CBSI3EH;
na€T METOMWYECKYI0O HHTEPIPETAIMIO IeJied W 3aJad W3y4deHHs MpeaMeTa Ha
yrayOn€HHOM YpOBHE C y4ETOM COBPEMEHHBIX NMPHOPUTETOB B CHCTEME CPEIHETO
oOmiero  00pa3oBaHHUs,  COJEPNKATEIBHONM  XapaKTEPUCTUKU  IJIAHUPYEMBIX
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pPE3yJIbTATOB OCBOEHUSI OCHOBHOM 00Opa30BaTebHOM MPOrpaMMbl CPEIHETO OOIIEro
o0Opa3oBaHus (JUYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKke C y4ETOM
OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIbHBIX JIEUCTBHI OOYyYaromIerocsi o OCBOEHUIO
coJlep KaHus IpeIMETa.

[lo BceM Ha3BaHHBIM MO3ULMSAM B MporpaMMe IO XHUMHH HIperycMOTpeHa
MIPEEMCTBEHHOCTh C 00YUY€HHEM XHMMHH Ha YPOBHE OCHOBHOI'O 00IIIET0 00pa3oBaHMUs.
3a mpeaesaMu  yCTAaHOBJIEHHOM  MpOTrpaMMOM MO  XUMHHU  00s3aTE€IbHOM
(MHBapUAHTHOMW) COCTABIAIONIECH COJIEpkKAHUS YU4EOHOTO MpeaMeTa
«XHUMHS» OCTAETCS BO3MOKHOCTb BBIOOpA €r0 BApUATUBHOW COCTABJISAIOIIEH, KOTOPAs
JIOJIKHA OMNpPENEeNsAThCS B COOTBETCTBUU C HAIpaBICHUEM KOHKPETHOrO Mpoduis
oOy4eHwusl.

B coorBerctBum ¢ koHuenryainbHbIMH nojoxeHusmu OI'OC COO o
Ha3HAYEHUW TMpeAMEeTOB 0a30BOro H yriayOJEHHOrO ypOBHEW B  CHUCTEME
nudepeHIMPOBaHHOTO O0YUYEHUSI HA YPOBHE CPEITHETO 00IIero 00pa3oBaHUs XUMUS
Ha YpOBHE yriyOJE€HHOTO M3Y4YEeHMs HalpaBlieH Ha peaan3alrio MPEeeMCTBEHHOCTH C
MOCIEYIONIMM 3TaroM MOJIYYEHHS] XUMUYECKOTO 00pa3oBaHUsl B paMKax H3y4YeHUS
CIIEIUAJIBHBIX E€CTECTBEHHO-HAYYHBIX W XUMUYECKUX JHUCIUIUIMH B BYy3ax U
OpraHu3alusax cpeaHero npodeccuoHaabHOro 0opasoBanus. B 3Toil cBA3M U3yueHue
npenMera «XUMHUS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacUIUpeHHe W
yriayOjaeHue TEeOpeTHMYeCKOW W MPAKTUYECKOW TOJATOTOBKH — 00ydYarouiuxcs,
BBIOpABIINX ONpeneNEHHbIl Mpoduiab OO0ydeHHs, B TOM YHCIE C TMEePCIEeKTHUBOM
MOCNEAYIOMIeT0  TMOJyYeHUs  XMMHUYECKOro  0o0pa3oBaHMS B OpraHU3alMIX
npodeccronaabHoro obpaszoBanus. Hapsnmy ¢ stum, B cBere TpeboBanuit ®I'OC
COO K mmaHupyembIM pe3yibTaTaM OCBOCHHUS (eaepanbHOil 00pa3oBaTeNbHON
IporpaMMbl  CpPEIHEr0 O0Iero oO0pa3oBaHUS M3y4YeHHE TMpeameTa « XUMUs»
OPUEHTUPOBAHO TAaK)K€ Ha PEIICHHE 3a]a4y BOCIUTAHUS U COLMAIBHOTO Pa3BUTHUS
oOydJaromuxcs, Ha GOPMUPOBAHUE Y HUX OOIICHHTEIICKTYabHBIX YMCHHH, YMCHHMA
panMoHanM3au yueOHoro Tpyaa u

0000MIEHHBIX  CHOCOOOB  JIEATEIIBHOCTH, HWMCKOIMX  MEKIUCIUIUTMHAPHBIN,
HAJANPEIMETHBIA XapaKTep.

CocraBisionuMu  mpeaMeTa «XUMHS» Ha YpPOBHE YIIYOJIEHHOTO HW3y4YeHUS
ABJSIIOTCS  yrayOn€HHble Kypchl — «Oprannueckas xumusi» U «OOmas u
Heopranuueckas xumus». llpu ompeneneHun Moaxog0B K OTOOPY M CTPYKTYpPHOM
OpraHU3alUU COJIEPAKAHUS AITUX KYpCOB B IpOrpaMMe M0 XUMHUH 32 OCHOBY MPUHATHI
nosiokernss ®I'OC COO o paznuunsx 6a30BOro u yriay0aéHHOTO ypOBHEH H3yUeHUS
npeaMera.

OcHoBY coxepxkanusi KypcoB «OpraHuueckass xumus» u «OOmas u
HEOPraHU4ecKas XUMHUS» COCTABJISIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM U YMEHHH,
OTHOCSIIMXCS K 0a30BOMY YpPOBHIO H3yYE€HHUS MpeAMeTa. JTa cHUcTeMa 3HaHUI
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MOJYyYAeT OMNPEAECIEHHOE TEOPETHUUYECKOE JOMOJHEHUE, MO3BOJISIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO OONbIINNA 00BEM (HAKTOJOTMYECKOTO Marepuayia. Tak, Ha
yIiyOJIEHHOM YPOBHE M3YUYEHUS IIpeaMeTa oOecrieueHa BO3MOKHOCTh 3HAUUTEILHOTO
yBeNUYeHUsI 00bEMa 3HAaHUN O XUMHUUYECKUX DJIEMEHTaX U CBOMCTBAX MX COEIUHEHUM
Ha OCHOBE pACIIMPEHUs] U YTIYyOJICHUS TPEACTaBICHUNA O CTPOCHUU BEIIECTBA,
XUMHUYECKOW CBSI3U M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEAKLHM, pACCMATPUBAEMBIX C
TOYKH 3PCHUSI XUMUYECKON KMHETUKU U TEPMOJUHAMUKU. 3ydeHne nepuoanieckoro
3akoHa U Ilepumonnueckodl CHUCTEMBl XHUMHUYECKMX JJIEMEHTOB Oa3upyercss Ha
COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX TMPEACTABICHUSX O CTPOCHUU aTOMa.
XuUMHUYECKast CBSI3b OOBICHIETCS C TOUKU 3PEHUS DHEPTreTUUECKUX U3MEHEHUM TIpH e
00pa3oBaHUU U pa3pylICHUH, & TAKXKE C TOUKH 3PCHHUS MEXaHU3MOB €€ 00pa3oBaHMUs.
N3ydenne TUMOB peakiuii IOMONHIETCS (POpMHUPOBAHHEM TPEACTaBICHUNA 00
AJEKTPOXUMHUYECKUX TMPOLIECCaX U JIEKTPOJIU3E PACIJIaBOB U paCTBOPOB BelIeCTB. B
Kypc€ OpPraHMYeCKONM XUMHUU TPHU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN yJenseTcs 0oco00e BHUMAHUE BOIpocaM 00 AJIEKTPOHHBIX 3¢ deKTax, o
B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PEaKIIUi.

Oco06o¢ 3HaYeHUE UMEET TO, YTO HAa COJACPKAHUE KYPCOB XUMUM YTIIYOJIEHHOTO
YPOBHSI M3yUYCHHMsI ISl KJIACCOB OmpeAesiéHHoro npodwis (TJaBHbIM 00pa3oM Ha HX
CTPYKTYpY W XapakTep JOMOJHEHMH K OOIIedl cucteMe MpeIMETHBIX 3HAHUK)
OKa3bIBAIOT BIIUSIHUE CMEKHBIE MPEAMETHI. Tak, HapuMep, B COACPKAHUU TTPEIMETA
JUISL KJIACCOB XUMHKO-(u3nueckoro mpoduias Oojbilioe 3HaYeHUE OYIyT HMETh
AJIEMEHThl y4eOHOTo Marepuajna mo obOmied xumuu. [lpu u3ydeHunm npeamera B
JTAHHOM cJIy4ae akIeHT OyAeT cjiejaH Ha OOIIHOCTh METOJIOB MO3HAHMs, OOIHOCTH
3aKOHOB WU TEOPUHA B XUMUU W B (HU3UKE: ATOMHO- MOJICKYJISIpHAs TEOpHs
(MonekysspHasi Teopusi B (PU3HMKE), 3aKOHBI COXPAHEHHUS MacChl M dHEPTUH, 3aKOHBI
TEPMOJAUHAMUKH, JIEKTPOJIN3A, IPEJICTABIICHUS O CTPOCHUH BELIECTB U APYTOE.

B To ke BpeMs B coAepKaHMM TIpeaMeTa I KIacCOB  XUMHKO-
Oouosiorudyeckoro mpoduias OONbIINNA YACIBHBIM BeC OyIeT WMETh OpraHHYecKas
xumusi. B aToM citydae mpemocTaBisieTCsi BO3MOXKHOCTE it 6osee 00CTOSTEeILHOTO
PaCCMOTpPEHHUs XUMUYECKON OpraHu3alUuMd KJIETKH KaK OMOJOTUYECKOW CHUCTEMBI, B
COCTaB KOTOPOU BXOJAT, K IPUMEPY, TaKUE CTPYKTYPHBIE KOMITOHEHTHI, KaK JIUTIH/IBI,
OeNKH, YTriIeBObl, HYKJICMHOBBIC KUCIOTHI U Apyrue. [Ipu 3ToMm 3HaAHUS O cOCTaBe U
CBOMCTBaxX TPEICTABUTENICH OCHOBHBIX KJIACCOB OPTaHWYECKUX BEIIECTB CIyXKaT
OCHOBOM JUIi W3Y4YEHUS CYIIHOCTH TPOLECCOB  (POTOCHMHTE3a, JIBIXaHWUS,
MTUIICBAPCHHS.

B 1utame ¢opmupoBaHWS OCHOB HAYyYHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIeHAayYHBIX METOJOB MO3HAHMS WM OMBITa MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHWA W3Y4YeHUE TMpeaMeTa «XUMUs» Ha YrIyOJ€HHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YEOHBIMH TMpEAMETaMH, BXOISIIUMH B COCTaB



npeaMeTHbIX oOnacteil «EcTecTBEHHO-HAy4Hble MpeaMeThl», «MaTemaTuka Hu
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3yueHun yuyeOHOro npeamMera «XUMHs» Ha YriiyOlnEHHOM YPOBHE TaKKe,
KaK Ha YpOBHE OCHOBHOTO M CpeJHero olmiero oOpazoBaHusi (Ha 6a30BOM YpOBHE),
3a/layell TMEepBOCTENEHHON 3HAYMMOCTH SIBISETCS (QOPMUPOBAHHE OCHOB HAYKH
XUMHHU KaK 00JIACTH COBPEMEHHOIO E€CTECTBO3HAHUS, MPAKTUYECKOM NEeATEIbHOCTH
YeJI0BeKa U OJHOI0 U3 KOMIIOHEHTOB MUPOBOMU KYyJIbTYpBI. Pelienue 3Ton 3a1auu Ha
yriayOa€HHOM ypOBHE M3Y4YEHUS MpeaMeTra MpeArnoaraeT peanu3anuio Takux LeleH,
KakK:
(dopMUpOBaHUE NIPEICTABIECHUN: O MATEPUAIBHOM €JUHCTBE MUPA, 3aKOHOMEPHOCTAX
Y T03HAaBA€MOCTH SIBJICHUM MIPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK
u e€ Beayumed ponu B OOECNEYEHUH YCTOMYMBOTO pPa3BUTHs 4YEJIOBEUECTBA: B
pEelIeHUH TPOOJIEM 3KOJIOTMYECKON, SHEPreTUYECKOM M NMHILIEBOM 0e30MacHOCTH, B
Pa3BUTUH MEIULIMHBI, CO3JaHUHM HOBBIX MAaTEPHUAJIOB, HOBbIX HCTOYHUKOB YHEPIUH, B
oOecreyeHu  PalMOHAJIBLHOTO  NPUPOJAOIIONb30BaHUS, B  (opmMupoBaHuu
MUPOBO33pPEHUSI U  OOleH KyJbTypbl 4YeJlOBEeKa, a TakkKe JKOJIOTHYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHON Cpeie;
OCBOCHME CHUCTEMBbl 3HAaHWUH, JIEKAUMX B OCHOBE XUMMYECKOW COCTABIAIOLICH
€CTECTBEHHO-HayYHOM KapTUHBI Mupa: (yHIAMEHTAJIbHBIX IOHATUM, 3aKOHOB H
TEOpPUM XMMHUHU, COBPEMEHHBIX IPEACTABICHUM O CTPOCHHUM BELICCTBA HA Pa3HBIX
YPOBHSX —  arOMHOM, HOHHO-  MOJEKYJISpHOM,  HaAMOJECKYJSIPHOM, O
TEPMOJANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKAaHUS XUMHYECKUX
peakiuii, 0 XMMHUYECKOM pPAaBHOBECHUH, PACTBOPAaX M JUCHEPCHBIX CUCTEMaX, 00
OOIIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO IPOU3BOICTBA;

dbopmupoBaHue y O0OydYarOIIUXCS OCO3HAHHOTO IIOHUMAaHHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XHUMHYECKUX 3HAHUU ISl OOBACHEHMS KIIOYEBBIX HIEH U MpoOiem
COBPEMEHHOW XWMHUHU, NJIs1 OOBSICHEHUS W MPOTHO3MPOBAHUSA SBJICHUH, HWMEIOIIUX
€CTECTBEHHO-HAYYHYIO0 TPHPOAY; T'PAMOTHOTO pEIICHHs MpoOJieM, CBSI3aHHBIX C
XUMHEH, NPOTHO3UPOBAHUS, AaHAIM3a U OLUEHKA C TMO3ULUHAM DSKOJIOTHYECKON
0e30macHOCTH MOCTEACTBUI OBITOBOM M MPOU3BOJICTBEHHON JIEITEILHOCTH YEJIOBEKa,
CBS3aHHOM C XHMHYECKUM TIPOM3BOJICTBOM, HCIOJB30BaHUEM H TMepepadoTKOM
BEILIECTB;

yrayOneHue TPEe/CTAaBICHUH O HAyYHBIX METOJaX MO3HAHWS, HEOOXOIUMBIX IS
MpPUOOPETeHHs] YMEHHWW OpPHUEHTUPOBATHCA B MHUPE BEIIECTB U OOBICHCHUS
XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKOU NIESITEIHbHOCTH
Y TIOBCEHEBHOM KU3HU.

B murane peanuzary mepBoodepeIHBIX BOCTIUTATEIBHBIX M PA3BUBAIOIMNX (DYHKITHI
LEJIOCTHOM CHUCTEMBI CpeIHero oOiiero oO0pa3oBaHUs MPU M3YYEHUH IIpeameTa
«Xumus» Ha yriyoJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MIPUOOPETAIOT TAKUE LIEJIH



W 3aJ1a4y¥, KaK:

BOCITUTAaHUE YOCKIEHHOCTH B IIO3HABAEMOCTH SIBIICHUW TPHUPOMABI, YBAXKCHHS K
MPOIIecCy TBOpPUYECTBA B OOJACTH TEOPETUUYCCKUX W TPUKIATHBIX HCCIICTOBAHUN B
XAMHUH, (OpMUPOBaHWE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pPa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMKM K OOYUYEHHUIO W TIO3HAHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS OOIIEYCIIOBEYECKUX IICHHOCTEH;

pa3BUTHE IIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYadbHBIX W  TBOPYECKUX
criocoOHOCTeM 00yuaromuxcs, GOpMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIIEHUS K
caMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHUIO KaK YCIOBUIO YCIEIIHOM
po(eCCHOHATBLHON M OOIIECTBEHHOW JIEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO M OTPEOHOCTH B 3JI0POBOM 00pa3e KU3HHU;

dbopMHUpOBaHUE YMEHHMH M HAaBBIKOB Pa3yMHOTO NPHPOJIOIOJIB30BAHUS, PA3BUTHE
OKOJIOTHYECKON  KYJIBTYpbI, TPHOOPETECHUE OIbITa OOIIECTBEHHO- IOJIC3HOMN
HKOJIOTHYECKOM JIeITeITLHOCTH.

OOmiee 4YWCIIO 4YacoB, TMPEAYCMOTPEHHBIX [ M3YyYCHHUS XUMHUU Ha
yrayOJICHHOM ypOBHE CpeJHero ooiiero oopasoBanus, coctaBisier 204 gacos: B 10
kiacce — 102 gaca (3 gaca B Hegeno), B 11 kiacce — 102 ygaca (3 gaca B Henenmo). C
[ENbI0 pAaCIIUpPeHus U yrayOJieHuss MpPOrpaMMHOrO Marepuana, MOATOTOBKU
oOy4aromuxcs MEAUIIMHCKON HaNpaBlIeHHOCTU K ycnemHou cnaun EI'D, konnyecTBo
gacoB cocraisieT B 10-b kinacce — 136 vacoB (4 yaca B HeEIi0).

COJEPKXAHME OBYYEHUA
10 KITACC

OPTAHUYECKASA XUMUA
TeopeTnyeckre OCHOBbI OPraHUYECKOM XMMHUH.

[Ipeamer u 3HaUYEHHE OPraHUYECKON XMMHH, MPEACTABIEHUE O MHOTr000pa3uu
OPTaHUYECKUX COCTMHCHUU.

DNEKTpOHHOE CTPOEHHWE aToMa yriepoja: OCHOBHOE U  BO30YXIEHHOE
COCTOSIHMS. BajeHTHbIE BO3MOXXHOCTM aroMa yriepona. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUWHEHUAX. THUMbl THOpHUIM3AIMN aTOMHBIX OpOWTallel yriiepoja.
Mexaau3mbl  00pa3oBaHHMS ~ KOBaJeHTHOW CBs3M (OOMEHHBIH W JIOHOPHO-
aKuenTopHbIi). TUmbl mepeKprIBaHUS aTOMHBIX OpOUTaNie, 6- U T-CcBsi3u. OauHapHAas,
JBOMHAs W TpoWHas cBA3b. CIOCOOBI pa3phiBa CBS3€M B MOJICKYJaX OPraHUYECKUX
BemecTB. [loHsTHE O CBOOOIHOM panuKae, Hykjaeouie u deKTpodure.

Teopust ctpoeHust opranndeckux coequaenud A.M. bytiepoBa u CoBpeMeHHbIE
MPEJICTABIEHUS] O CTPYKTYpE MOJIEKYJ. 3HAYECHHE TEOPUU CTPOCHUS OPraHUYECKHUX
coeuHeHU. Mounekyisipable U CTPYKTypHbIe (popMyibl. CTpYKTypHBIE (POPMYIIBI
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pa3IvUYHBIX BHUJOB: pa3BEPHyTasA, COKpallEHHasA, CKeneTrHasd. M3omepus. Buubl
M30MEpUU: CTPYKTYpHAas, MPOCTPAHCTBEHHAS. DIEKTPOHHbIE d(PPEKThI B MOJEKyIax
OpraHUYECKUX COEAMHEHUH (MHYKTUBHBIA U ME30MEPHBII 3PP EKThI).

[IpencraBienne o KiIaccupUKaUUM OpraHUYecKux BemecTB. [loHsTHe o
¢yHkumoHanbHOM Tpynne. ['omonorus. I'omonornueckue psasl. Cucremaruyeckas
HoMeHKkiatypa oprannueckux coenuHeHudt (IUPAC) u TpuBuManbHble Ha3BaHUSA
OTJACJIBHBIX IIPEACTABUTEIICH.

OcobeHHOoCTH U KJIaccU(pUKAIUMs OpraHUYeckux peakiuui. OKUCIUTETbHO-
BOCCTaHOBUTEJILHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3Y4YEHHsS] BEIIECTB M HX MPEBPALLCHUI:
O3HaKOMJIEHHE C 00pa3laMy OpraHMYEeCKUX BEIIECTB M MaTepuajgaMu Ha UX OCHOBE,
OMBITHl TIO TPEBPAIIECHUIO OPTraHMYECKUX BEIEeCTB MpPHU HarpeBaHuM (IUIaBJICHHE,
oOyrauBaHWE M TOPEHHE), KOHCTPYMPOBAHHWE MOJENEH MOJEKyJl OpPraHHuYeCKHX
BEILIECTB.

Yriaesoxopoasl.

Anxanbl. ['oMonoruueckuit psj ankaHoB, oOmas ¢opMmyna, HOMEHKIATypa U
M30MepUsl. DIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOEHHME MOJEKYN ajKaHOB, Sp -
ruOpuau3anys aToMHBIX opOuTaneil yriepoaa, o-cBsi3b. Du3Mueckue CBOICTBa
AJIKaHOB.

XHWMHUYECKHE CBOWCTBA AQJIKAHOB: pEAKLUMH 3aMEILICHUS, W30MEPHU3ALINH,
NErUAPUPOBAHMS, LUKIW3ALUUHA, MUPOJIU3a, KpeKuHra, ropenus. llpencraBienue o
MEXaHU3ME pPeaklMil paIMKaJIbHOTO 3aMELCHHUS.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs: U MPUMEHEHUE aJIKaHOB.

Huknoankansl. OOmas ¢opMmyna, HOMEHKIaTypa U u3omepus. OcobeHHOCTU
CTPOCHUSI U XUMUYECKUX CBOMCTB MaJIbIX (IIMKJIOIMPOIAH, IUKIOOYTaH) U OOBIYHBIX
(IIMKJTOTIEHTaH, IUKJIOTeKCaH) IUKIoaakaHoB. CIocoObl MOJyYeHHUS U IIPUMEHCHHE
UKJIOAJTKaHOB.

Ankenbl. ['omonornueckuii psn ajakeHoB, oOmas (opmysia, HOMEHKIATYpA.
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIl alKEeHOB, Sp2- THOPUIU3aLUs
aTOMHBIX OopOuTaneul yrieposaa, o- u m-cBa3u. CTpyKTypHasi U reomeTpudeckas (Iuc-
TpaHc-) uzoMepus. Pu3nueckue CBOMCTBA AIKEHOB. XUMHUYECKHE CBOMCTBA: PeaKlNu
MIPUCOEIMHEHHUS, 3aMEILICHUS B O-IIOJIOKEHUE TIPU IBOMHOM CBS3H, IMOJUMEPU3ALUU U
okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakUd HA JIBOMHYIO CBS3b.
Cnoco0bl noJy4eHus: U MPUMEHEHUE aJIKEHOB.

Anxamuensl. Knaccubukamus ankagueHOB (COMPSKEHHBIC, H30JMPOBAHHBIC,
Kymyauposarnusie). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHUS M XUMHYECKUX CBOWCTB
CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoennnenue. [lonumepusanus conpsKEHHBIX
nueHoB. CriocoObl MOyYeHUs U MPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['omonoruueckuil psii aJkuHOB, oOmias (Gopmyiia, HOMEHKJIAaTypa U
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U30Mepus. OIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AlKMHOB, Sp-
rudpuau3anns aToMHBIX opoOurtaned yriaepoga. dusmueckue CBOMCTBA aAJIKUHOB.
XUMUYECKHE CBOMCTBA: PEAKIUMU NPUCOCIUHEHUS, TUMEPHU3ALNA U TPUMEPHU3ALMH,
okucieHnsa. KHCIIOTHbIE CBOWMCTBA AJKMHOB, MMEIOINUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIE peakIMM Ha TPOWHYIO CBs3b. CIOCOOBI MONYYEHUS M MPUMEHEHUeE
AJIKWHOB.

ApoMatnueckue yriaeBoaopoibl (apeHsl). ['oMonorudeckuit psj apeHoB, ooOas
(dopmyna, HOMEHKJIATypa U U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJIbl OeH301a. Pu3nueckue cBOMCTBA apeHOB. XMMUYECKUE CBOICTBA OE€H301a
U €ro roMOJIOrOB: PEaKIMM 3aMElIEeHUs] B OCH30JbHOM KOJBLIE U YIVIEBOAOPOJHOM
panukane, peakuuu — NPUCOECIUHEHMs,  OKHMCIEHHME  TOMOJIOroB  O€H3o0Ija.
IIpencraBnenne 06 OPUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENEH B OEH30JIbHOM KOJIbLIE
Ha TpPUMEpPE AIKWIbHBIX PaJUKAIOB, KapOOKCUIBHOM, THIPOKCHIBHOM, aMHUHO- WU
HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH XMMHYECKHUX CBONCTB CTHpOJIA.
[Honumepuzanus ctupona. CrnocoObl MOMyYeHHUS U MPUMEHEHHUE apOMaTHUYECKHUX
YIJII€BOAOPOIOB.

[Ipuponusiii ra3. [lomytHeie HedTsHBIE ra3bl. HedTh um €€ mpoucxoxaeHue.
Kamennsiii yronb 1 npoaykTsl ero nepepadbotku. CrnocoOsl nepepaboTku HedTH:

NEPEeroHKa, KPEKUHI (TePMUYECKUM, KaTalUTUYECKU), pUDOPMUHT, MUPOIHU3.
[IpoaykTel mepepabOTKH HEPTH, UX TPUMEHEHUE B TPOMBIIINIEHHOCTH U B OBITY.
I'eneTnyeckas CBsA3b MEXAY Pa3IMYHBIMU KJIACCAMH YIJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJOrE€HIIPOM3BOJHBIX YIVIEBOAOPOAOB. Peakuuu
3aMEUIEHUs TajJoreHa Ha THAPOKCOrPYIIY, HUTPOTPYIIy, I[MAHOTPYIIILY,
aMmuHorpymnmy. JleficTBUE Ha rajoreHInpoOUu3BOJIHbIE BOJHOTO U CIMPTOBOrO pacTBOpa
meénoyn. B3amMmonencTBre IUTAJIOreHAJIKAHOB ¢ MaruueM MW nUHKOM. I[lonsartme o
METaJUIOOPTAHUYECKUX  COEAMHEHUsIX. Vcrmonb30BaHHWE — TaJOr€HIPOU3BOIHBIX
yTII€BOJAOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUUECKHUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHHUS] BEIIECTB M UX MPEBPALLICHUI:
n3ydeHue (PU3NYECKUX CBOWCTB YIJIEBOJIOPOJOB (PAaCTBOPUMOCTH), Kau€CTBEHHBIX
peakuuii YriieBOJOPOJOB pPa3IUYHBIX KIaccoB (oOeciBeunBaHUE OPOMHON WU
MOJAHOW BOJbI, pacTBOpa IEpMaHraHaTa Kajius, B3aUMOJICHCTBUE alleTUJIEHA C
aMMHUa4YHBIM pacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE OOHapyKEHUE YTIiepojia
U BOJOpPOJAa B OPraHMYECKHMX BEILECTBAX, MOJYYEHHE JTHIEHA U HM3YYEHHUE €ro
CBOMCTB, O3HakomyieHWe ¢ KoyuteknusimMu «Hedbts» um «Yromp», ¢ obpasnamu
IJacTMacc, KaydyyKOB M pE3UHbI, MOJEIMPOBAHUE MOJIEKYJl YTIJIEBOJOPOJIOB U
rajioreHIpPOU3BOIHBIX YTIEBOJOPOIOB.

Kucaopoaconepxamue oprannyeckue coeJUHEHMS.

[Ipenenbubie ogHOaTOMHBIE cnupThl. CTpoeHHE MOJEKyl (Ha MpuMepe

MeTaHoJa M JTaHo’na). [‘omonorumueckuil psg, obOmas ¢opmyna, H3OMEpUs,



HOMEHKJIaTypa U kiaccudukanus. Guzndyeckue CBOMCTBA MPEAEIIbHBIX OJHOATOMHBIX
CIIUPTOB. BOoAopoaHbIE CBA3M MEXIY MOJIEKYJIAMU CIIUPTOB. XUMHUYECKUE CBOWCTBA:
pEeaKIuyu 3aMENICHUs, JeruapaTaluu, OKACICHNS, B3aUMOACHCTBUE C OPraHUYECKUMU
Y HEOPraHUYECKMMM KucimoTtaMu. KadecTBeHHas peakuus Ha OJHOATOMHBIE CITMPTEHI.
JleiicTBue 3TaHONla MU METAaHOJAa Ha OpraHu3M uenoBeka. CrocoObl MOJyuYEHHUS U
IIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢upnl, HOMEHKIATypa U uzoMepus. OcoOEHHOCTH (U3UYECKUX U
XUMHYECKUX CBOUCTB.

MHOroatoMHbl€ CHOUPTBI — OTUJIEHIVIMKOIb W TINHLIEPUH. PU3NUECKHUE U
XUMHUYECKUE CBOMCTBA: PEAKLUNH 3aMEIICHUS, B3AUMOJICHCTBUE C OPraHUYECKUMH H
HEOPraHMYECKUMHU KHCJIOTAMH, KA4ECTBEHHAs pEaklMs HAa MHOTOATOMHBIE CIHPTHI.
[IpencraBienne 0 MeXaHU3MeE peaklui HYKJIeO(pUIBLHOrO 3aMmelleHus. JlelictBue Ha
opranusM yesnoBeka. CriocoObl MOJTyYeHUs: U IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

@®enon. CTpoeHME MOJEKYJIbl, B3aUMHOE BJIUSHHUE THUIPOKCOTPYINIBI U
O6enzonpHOTO simpa. dusnueckue cpoiicTBa (peHona. OCOOEHHOCTH XUMHYECKUX

cBoiictB (eHonma. KauectBeHHbIe peaknuu Ha (eHod. ToKCHYHOCTh (¢eHora.
Crnioco6s1 nosrydeHust ¥ mpuMeHeHue ¢penosa. denondopmanbaeruanas cMoa.

KapOoHunbHble COeIMHEHUS] — albIACTHABl U KETOHBI. DJEKTPOHHOE CTPOCHHE
KapOOHUIBHON Tpynmbl. ['oMoniornueckue psiabl albJeruJ0B M KETOHOB, OOIIas
dopmyna, u3omepus U HoMeHKIaTypa. PU3nyecKre CBOMCTBA albJAETUIOB U KETOHOB.
XHWMHUYECKHE CBOICTBA AJIb/IETUIOB U KETOHOB: pEaKIUU NpucoequHeHus. OKucieHue
aNbJIETUAOB, KayeCTBEHHbIE peakuuu Ha anpAerujpl. CrnocoObl MOMydeHUs U
IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJICKYJT KapOOHOBBIX KHUCIOT. M3omepus u HoMeHknaTypa. Ou3ndecKkue CBOWCTBA
OJIHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BojopomHbie CBSI3M MEXAY
MOJICKYJIaMH KapOOHOBBIX KHUCIIOT. XMMHYECKHE CBOMCTBA: KHUCIOTHBIC CBOWCTBA,
peakuus HTepuuKanuy, peaknuuu C YYacTHEeM YIJIIEBOJOPOIHOTO pajuKana.
OcoOeHHOCTH CBOWCTB MypaBbMHOW KHUCHOTHL. [lOHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3¢upax. MHorooOpazue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPEACIbHBIX W apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT,
TUKapOOHOBBIX KHCJIOT, THAPOKCUKApPOOHOBBIX KHCIOT. llpemcraBurenu BBICIITHMX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBAas, MMAJIbMHUTUHOBAS, OJICMHOBAs, JIUHOJIE8as,
JIUHONIeH08as KUCIOThL. CTIOCOOBI MOTyYeHUS U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxnbpie 3¢upbl. ['omonormdeckuit psa, oOmas ¢opMmyna, H30OMEpHUS U
HOMEHKJIaTypa. Duznueckue MW XUMHUYECKHE CBOWCTBA: TUAPOJIHU3 B KHUCIONM U
IIEJIOYHOM CpeTie.

Kupsl. Ctpoenue, pu3ndyeckre U XUMHUYECKUE CBOMCTBA KUPOB: TUIPOJIU3 B

KHUCJIOW U 1eNo4YHOoU cpeae. OCOOEHHOCTH CBOMCTB KHPOB, COAEPKAIIUX OCTATKU
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HENPEAEIbHBIX )KUPHBIX KACIOT. JKUPBI B IPUPOJE.

Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

OO6mras xapakTepucTuka yrieBoaoB. Knaccudukaius yrieBojaoB (MOHO-, JTU-
u Tonucaxapunibl). MoHOcaxapuibl: TJIIOK03a, (QpykTo3a, TrajakTo3a, puodo3a,
ne3okcupuodosza. dusnueckue cBoiicTBa M HaxoxjaeHue B mnpupoae. dorocuHtes.
XUMHUYECKUE CBOMCTBA TJIFOKO3bI: PEAKLIUU C YYACTUEM CIIMPTOBBIX U AJbIECTUIHOU
Ipynn, CHUPTOBOE M MOJIOYHOKUCTIOE Opokenue. IlpuMeHeHHe TIIOKO3bI, €&
3HAYEHUE B >KU3HEACATEIIBHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MalbTO3a U
JaKkTo3a. BoccraHaBiIMBarmIME M HEBOCCTaHABIMBAIOLIME Oucaxapuibl. [ 'naponns
nucaxapunoB. Haxoxnenue B mpupoje u npumeHeHue. [lonmcaxapuabl: Kpaxman,
[VIMKOTEH M uemnono3a. CTpoeHne MakKpOMOJIEKYN Kpaxmania, TJIMKOT€HAa H
LEJUTI0NI03bl. PU3HUECKHE CBOMCTBA KpaxMalla U LHEJUTF0I03bl. XMUMHYECKUE CBOMCTBA
Kpaxmana: THApPOJIN3, KAueCTBEHHAasi PEaKklus C HOJAOM. XUMHYECKHE CBOMCTBA
LEJUTIONO3bl:  TUIPOJNU3, ToiydyeHue dupoB  unemmonosbl. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETATHBIN MIENK).

OKCNEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB W UX MPEBpAICHUN:
PacTBOPUMOCTh PA3IUYHBIX CIOUPTOB B BOJI€, B3aMMOJCHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHUE JTUJIOBOIO CIHpPTa B albJECTH] HAa pPacKaJ€HHOW MEIHOW MPOBOJIOKE,
OKHUCJICHHE JTHJIOBOTO CIHUpPTAa JUXPOMATOM Kalidig (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEpUAJIOB), KAYECTBEHHBIE PEAKIMU Ha albJeruabl (C THIAPOKCUIOM
muammuHcepeodpa(l) u runpoxcugom meau(ll)), peakius rauuepuHa ¢ THIPOKCUAOM
menu(Il), xuMuueckue CBOWMCTBA pacTBOpa YKCYCHOM KHCIIOTBHI, B3aUMOJCHCTBHE
pacTBopa rioko3bl ¢ ruapokcunoM menu(Il), B3aumozaencTBre Kpaxmalia ¢ UOAOM,
pEIIeHHE KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMaM «CriupThl U peHoms», «KapOboHoBbIe
KACTOTHI. CIIOKHBIE YPUPBI».

A3oTcoaep:Kalue OpraHnvecKne CoeJUH CHUsI.

AMUHBI — OpraHMyYecKue NpPOU3BOJHBIE ammuaka. Kiaccudukamus aMUHOB:
anudaTUdecKue U apoMaTHYECKUe; IIEPBUYHbBIE, BTOPHYHbIE U TpeTudHble. CTpoeHue
MoOJIeKyJ, oOmasi (opmyna, u3oMepus, HOMEHKJIATypa W (PU3NYECKHE CBOWCTBA.
XuMHUYecKoe  CBOMCTBa  anu(paTWyecKMX  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
ANKAJIMPOBAHKE, B3aUMOJACHCTBHE MMEPBUYHBIX AMUHOB C a30THUCTOU KHUCIOTON. Conn
ANKAJIAMMOHHSL.

AHWIVH — NIPEJACTaBUTENIb AMUHOB apoMaTuueckoro psaa. CTpoeHue aHUIIUHA.
B3anmMHoOe BiausiHME TpyInn aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH XUMUYECKHUX
CBOMCTB aHmnvMHa. KaudecTBeHHble peaknuu Ha aHWIMH. CrocoObl TONydeHHs U
npuMeHeHue anudaruyeckux aMuHoB. [lonyueHne aHuIMHaA U3 HUTPOOEH307a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTaelbHbIe NPEACTABUTEIN O.-
AMHHOKHCIIOT: TJIMIUH, alaHUH. OU3NYECKHUEe CBOMCTBA AMUHOKHUCIOT. XUMUUYECKHE
CBOMCTBAa AMHUHOKHCIOT Kak aM(OTEpHBIX OPraHUYECKHX COCAUHEHUN, peakius
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MOJMKOH/ICHCAIIMY, O0pa3oBaHHWE MENTHAHON CBs3U. buomormueckoe 3HaUYCHHE
aMUHOKHCTOT. CHUHTE3 ¥ TUIPOJIH3 TENTUIOB.

benkn kak mpupomHsle mnonmumepbl. llepBuuyHas, BTOpWYHAsS M TpeTUYHAS
CTpyKTypa OenkoB. XHUMHYECKHE CBOWCTBa OCIIKOB: THUIAPONH3, JEHATYpalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

OKCIIepUMEHTAIbHBIE METOABl M3YYCeHHS BEIIECTB W WX IPEBpAIICHUN:
pacTBopeHHe O€TKOB B BOJE, JACHATypalus OEIKOB TpPW HarpeBaHWUHU, IBETHHIC
peakiu Ha O€NKW, pelieHHe OKCIEePUMEHTaJIbHBIX 3aJad 10 TeMaM
«A3oTCoNIepIKalIie OpraHuvYecKre COeAMHEHUs» U «Pacmo3HaBaHWE OpPraHUYECKUX
COCMHECHUIN.

BbicokoMosieKyJIsipHbIE COeTHHEHUSI.

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMED,

HOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPHU3alliU, CPEIHSS MOJICKYIISpHas

macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIAMHEHUN —
MOJIMMEPU3ALINSI ¥ TIOJIUKOHICHCAITUS.

[Tomumepnbie  maTepuanbl. [lmactmacchl  (MOMUATUIIEH,  TOJMIPOIHIICH,
MOJIMBUHUJIXJIOPU,  TOJHCTHPOJ,  TMOJUMETUIMETaKpWiIaT,  MOJUKapOOHATHI,
noJudTHIIeHTepedTanaT). Y Tunusamus 1 nepepadboTka 1miacTuka.

DnacToMephl: HATypalbHBIM KaydyyK, CHHTETHUYECKUE KaydyKu (OyTaJHeHOBBIH,
XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KAaIlpOH U JIaBCaH).

[Tonumeps! crienuaibHOTO Ha3HAuYEHUS (Te(IIOH, KeBJIap, 3JIEKTPOINPOBOASIINE
NOJIMMEPBI, OMopasiiaraeMble OTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHHUSI BEIIECTB M UX MPEBPALLICHUI:
O3HaKOMJICHHE ¢ 00paslamMu MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, ILIacTMAace,
Kay4yyKOB, PpCEIICHUE OSKCIEPUMEHTABHBIX 3aJay 1o TeMe «Pacro3HaBaHue
IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxoxxnenue wmonekynsipHod (OpMyIbl OPraHMYECKOro COSAMHEHHS TI0
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIUX B €r0 COCTaB, HAXOXKJIECHHUE MOJIEKYJIIPHOU
(bopMyIIBI OPraHNYECcKOT0 COEeTUHEHUS TI0 Macce (00BEMY) MPOITYKTOB CTOpPaHHUS, 110
KOJIMYECTBY BemecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU W/WIA HCXOIHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (OpPMYIbI OpraHWYECKOTO BEIIeCTBA Ha
OCHOBE €r0 XMMHUYECKHUX CBOMCTB WJIH CIOCOOOB IOJYYEHUS, OMPEICICHHUE 0NN
BBIX0/1a MMPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBS3U.
Peanuzanus mexnpenMeTHbIX CBS3EH MPU U3YYEHUHU OPTaHUYECKOW XUMHH B
10 kmacce oOCyIIeCTBISIETCS 4Yepe3 UCIOIb30BaHUE KakK OOIIHUX ECTECTBEHHO-

12



HAyYHBIX TIOHSATHH, TaK W TIOHATHH, MNPUHATBIX B OTACIBHBIX TPEeIMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC MTOHATHUS: SBJIICHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEeOpus, 3aKOH, aHaJW3, CHUHTE3, Kiaccudukaius, HAOIIOJCHHUE, H3MEpPCHHE,
AKCIIEPUMEHT, MOJIEITb, MOJICIMPOBAHHE.

dusnka: Marepus, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYyJa,
DHEPreTUYCCKUN ypPOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHOEe COCTOSHUE
BEIECTBA, (DU3UYCCKUE BEIWYUHBI, CIUHUIBI W3MEPCHHUS, CKOPOCTh, JHEPIHs,
Macca.

buonorusi: kmerka, opraHu3M, OJKocHUcTeMa, Ouocdepa, MeTadbOIU3M,
HACJICICTBEHHOCTh, aBTOTPOPHBIA U TETEPOTPOMHBIA THI MUTAHUS, OPOXKCHHE,

doTrocuHTe3, nbIXaHWE, OENKH, YIJIEBOABI, JKHPBL, HYKICUHOBBIE KHUCIOTEHI,
(epMEeHTBI.

['eorpadus: mone3Hple HCKOMaeMble, TOTLTUBO.

TexHONOTWsI: TMHIIEBBIE MPOIYKTHl, OCHOBHI pAlMOHATBHOTO THTAHUS,
MOIOIIIE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBIIIAS U HEOPTAHHUYECKASA XUMMUSA
TeopeTnueckne 0OCHOBBI XUMMH.

Atom. CocTaB aTOMHBIX siaep. Xumuueckuil snemeHT. M3orombl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTHUYECKHE YPOBHU U
O ypOBHH. ATOMHBIEC opOuTanu. Kinaccudukarius XuMUIecKux 3aeMeHToB (S-, p-, d-
, T-amemenTsr). PactipeienieHre 3IEKTPOHOB 1O aTOMHBIM OpOUTANISIM. DJICKTPOHHbBIC
KOH(UTYpaIuy aTOMOB 3JIEMEHTOB IEPBOTrO—4EeTBEPTOrO IMEPHUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHHH, AJIEKTPOHHBIE KOH(pUrypanuu HOHOB.
DJIIEKTPOOTPHULIATEIILHOCTD.

[lepuonnueckuit 3akoH u llepuoguyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa. CBsi3zb HepUOIMYECKOTO 3akoHa U lleproguueckoil cUCTEMBI
XUMHYECKHX  DJIEMEHTOB C  COBPEMEHHOM  TEOpHUEH  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUUYECKHUX AJIEMEHTOB M 00pa3zyeMbIX MMM
MPOCTHIX U CIOXHBIX BEHIECTB MO I'PYyMIlaM M MepHoJiaM. 3HaAYCHUE TIEPHUOUUECKOTO
3akoHa /[.1. Menneneena.

Xumudeckass CBsA3b. Buabl XUMHMYECKOM CBS3M: KOBaJICHTHAs, WOHHad,
MeTayundeckas. MexaHu3Mbl 00pa3oBaHMS KOBAJICHTHOW CBSI3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBINA. DHEpPrusi U JJuHa CBsI3U. [loJsspHOCTH, HaMpaBIEHHOCTh U
HACBII[AEMOCTh KOBAJICHTHOM CBsi3W. KparHele cBs3u. BomgopogHas CBs3b.
MexXMONeKyIIpHbIE B3AUMOIACUCTBHUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMU

13



CTPYKTYpPbl MOJIEKYJ C MX F'€OMETPUYECKUM CTpOEHUEM (Ha MpuUMepe COCIUHECHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBneHre 0 KOMIUIEKCHBIX COeNMHEHMSX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JIUTaHAbl. 3HAUCHUE KOMIUICKCHBIX coenuHeHuil. [lonstue
0 KOOPJAMHALIMOHHOU XUMUHU.

BemectBa  MOJEKYJISIPpHOTO W HEMOJIEKYJISIDHOTO  CTPOCHHMS.  [HIbI
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonstne o mucnepcHbix cucremax. VMctuHHble pacTtBOphl. IIpencraBienue o
KOJUIOUJIHBIX ~ pacTBopax. CrocoObl BBIpaKEHHUSI  KOHIICHTPAIIMM  PACTBOPOB:
MaccoBas J0Js1 BEIIECTBa B PacTBOpE, MOJsIpHAs KOHILEHTpauus. HacelnieHHusie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTb. KpucTaioruaparsl.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. TpHUBUANIbHbBIC
Ha3BaHUS OTIEIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanuys XUMUYECKHX pEakIMii B HEOPraHWYECKOW M OpPraHUYeCKOU
XUMUM. 3aKOH COXpaHEHMsS MacChl BEIIECTB; 3aKOH COXPAHEHMS U TPEBpAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TeruioBble d(HPEKThl XUMUYECKUX PEaKIIUi.
TepMoXxuMHYECKUE YpaBHEHUS.

CKOpOCTh XUMHUUYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAKTOPOB.
['oMoreHHbI€ U TeTeporeHHble peakuuu. Karanns u kaTaau3aTopsl.

OOpatumMbie U HEOOpaTUMbIE peakluu. XUMUYeckoe paBHoBecue. KoHcraHTa
XUMUYECKOTO paBHOBecHS. DaKTOphI, BIUSIOIIME HA IOJIOKEHHE XHUMHUYECKOIO
paBHOBECHS: TEMIIEpaTypa, JABICHHE W KOHUEHTPAlUHU BEIIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunmun Jle [larenbe.

DnekTponauTnyeckas nucconuarus. CUiIbHbIC B cIa0ble MIEKTPOIUuTh. CTeneHb
mucconuanun. Cpena BOIHBIX PAcTBOPOB: KHUCIOTHAs, HEUTpasibHAs, LIEJIOYHAs.
Bonopoaunsiii nokazartens (pH) pactBopa. I'miaponus coiseil. Peakuuu HMOHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaKkiuu. Crenenn OKHUCJICHUS.
Okucnutenb W BOCCTAaHOBUTENb. [Ipoliecchl OKHCIEHHSI W BOCCTAHOBIICHHSI.
Baxueiiine OKUCIUTENIM W BOCCTAaHOBUTEIU. MeTo] dJIEKTpOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIIbHbIE METOJbl H3Y4YEHHUS] BEHIECTB M HX MPEeBpAlLCHUI:
pa3loKEeHUE MEPOKCHAA BOAOPOJAa B NPUCYTCTBUM KaTaIM3aTropa, MOJEIU
KPUCTAJJTMYECKUX PEIIETOK, MPOBEJAEHUE PEAKIUA MOHHOTO OOMEHa, OINpeeeHue
Cpeapl pPacTBOPOB C IOMOIIBIO HMHAMKATOPOB, HW3YYECHHUE BIHSHUS PA3JIUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW pEaKkmuu ¥ TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

Heoprannuyeckasi Xummusi.
[Tonoxenne HemetaiuioB B llepruoanyeckoil cucreMe XMMUYECKUX 3JIEMEHTOB
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JI.. MenpaeneeBa U OCOOCHHOCTH CTPOEHUS UX aToMOB. DU3MYECKHE CBOWCTBA
HEMETAJIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMeEpe KUCIopoja, cepbl, ¢ocdopa u
yTiepoaa).

Bonopon. Ilonyuenue, ¢u3myeckre M XUMUYECKHE CBOWCTBA: PEAKIUU C
METaJlJIaMi M HEMETAJJIAMU, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ 'mapuapl. TOIUIMBHBIE
AJIEMEHTHI.

lanorensl. HaxokaeHue B mNpupoje, CIOCOOBbI ToOydeHUs, (GU3UYECKUE U
XUMUYECKHe cBoMcTBa. ["asioreHoBOOpOABl. BakHeilme KucmopoacoaepKaiimue

coeiMHEeHUs TrajoreHoB. JlabopaTopHble ¥  MPOMBIIUICHHBIE  CIIOCOOBI
MOJIy4eHUs rajoreHoB. [IpuMeHeHne rajJjoreHoB U UX COeTMHECHUM.

Kucnopon, ozon. JlabopaTopHble W MNPOMBIIUICHHBIE CIIOCOOBI MOJYYCHUS
kuciopoya. dusnuyeckrue M XMMHUUYECKHE CBOWCTBA M NPUMEHEHHUE KUCIOpoJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnaenue B mpupojsie, CIOCOOBI TMOJydYeHUs, (PUIHYECKUE U
xumudeckue cBorictBa. CepoBogopo, cyiabduasl. Oxcun cepbi(1V), okcuna cepsi( VI).
CepHucTtas U cepHasi KUCIOTHI U UX coyii. OCOOEHHOCTH CBOWCTB CEPHOUW KHUCIIOTHI.
[IpumeHneHue cepol U €€ COeTMHEHUH.

Azor. Haxoxnaenue B Tmpupoje, CIOCOOBI TMOJydYeHHs, (QUHYECKUE U
XUMHYECKUE CBOMCTBA. AMMHUAK, HUTpuUIbl. OKcuabl a3ora. A30THCTas W a30THas
KUACTIOTHI U X coiu. OCOOEHHOCTH CBOMCTB a30THOM KHUCIOTHL. [IpuMenenue azota u
€ro COeIMHEHUI. A30THBIE y1I00pEHHUS.

®ochop. Haxoxnenue B mpupone, CHocoObl TONydeHUs, (UUUECKHE U
xumuueckue cBoiictBa. Dochunbr u pochun. Oxcuapl dochopa, ¢ochopHas
kuciota U e€ comu. Ilpumenenme ¢ochopa u ero coeaumHeHuil. DochopHbIe
yIOOpeHHUSL.

VYrnepon, HaxoXACHUE B MpUpoe. AJIOTpONHbIe MoauduKanuu. Ouzndeckue
U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX yrieponoMm. Okcun
yraepoaa(Il), okcun yrinepona(IV), yronpHas kuciora U €€ coiau. AKTUBUPOBAHHBIN
yromib, aacopomus. Dymiepensl, rpadeH, yriaepoaHsie HaHOTPYyOku. [lpumeHeHue
MIPOCTBIX BELIECTB, 0OPA30BAHHBIX YIIIEPOAOM, U €I0 COEUHEHUMN.

Kpemunii. HaxoxzaeHnue B mpupone, CHocoObl MOMydeHHs, (PU3NUYECKUE U
xumuyeckue cBorctBa. Oxcupn kpemHuss(IV), KpemHueBass KHUCIOTa, CHJIMKATHI.
[Ipumenenue kpeMHUs U ero coequHeHnil. CTeKIo, ero Nojly4eHue, BUIbl CTEKIIA.

[Tonoxenne metaiuioB B llepuonnueckor cUCTEME XHUMHUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmime
¢dusnueckue cBoiicTBa MeTAIJIOB. [IpuMeHeHre MeTaioB B ObITy U TexHUKe. CriaBbl
METAJIJIOB.

DNEKTPOXUMUYECKUHN psAll HAPsKEHU MeTalioB. O01ue crniocoObl MOIyYeHUs
METAJUIOB: THIPOMETAILTYPrus, MUPOMETAILTYPrus, ekTpoMeTautyprus. [lonsitue o
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KOppo3uu MeTauioB. CrocoObl 3alIUTHl OT KOPPO3UHU.

OO6mass xapakrepuctuka MetauioB [A-rpynnsl Ilepuonnueckoid cHCTEMbI
XUMHYECKUX 3JIeMEHTOB. HaTpuil u xanuii: monyyeHue, (GU3MUECKUE U XUMHUUECKUE
CBOMCTBA, IPUMEHEHHNE MPOCTHIX BEIIECTB U UX COCAUHEHU.

O6mass xapakrtepuctuka MetamuioB IIA-rpynmer Ilepuoanueckold CUCTEMBI
XUMUYECKUX DJIEMEHTOB. Maruuii W Kajbluidi: TmodydeHue, ¢GU3UYECKUEe U
XUMUYECKUE CBOMCTBA, NPHUMEHEHHWE NPOCTBIX BEUIECTB M HMX COCIMHEHUHU.
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AntoMuHUi: TonlydeHue, (U3MYEeCKMe U XMMUYECKHE CBOMICTBA, NMPUMEHEHUE
OpOCTOrO BellecTBA U €ro CcoeluHeHWi. Am@OTepHble CBOICTBA OKCHAA U
TUAPOKCUAA ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aJTFOMUHUS.

OO6mast  xapakTepucTHKa MeTaIoB  mnoOouHblx  noarpynn  (b-rpymm)
Ilepnoanveckoi cUCTEMbI XUMHUUYECKUX 3JIEMEHTOB.

Pu3nuecKkue U XMMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHud. OKCHUIBl U
ruapokcuasl  xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarsl u IuUXpoMaThl, HUX
OKHCIIUTENbHBIE CBOKCTBA. [lolyueHrne u npuMeHEHNE XpoMma.

®u3znueckue M XUMHYECKHE CBOMCTBA MapraHiua M €ro COEIUHEHUH.
Baxueiimue  coenunenuss  mapranua(ll), wmapranma(IV), wmapranma(VI) wu
mapranna( VII). [lepmanranaT kanus, ero OKUCIUTEIbHBIC CBONCTBA.

du3nueckne U XMMHYECKHE CBOWCTBA JKejie3a U €ro coeanuHeHuu. OKCUpbI,
rugpokcuabl u conu xene3a(ll) u xeneza(lll). [lonyyeHue u mpuMeHEHUE Keyne3a U
€ro CIUIaBOB.

@dusnyeckue U XUMUYECKHE CBOMCTBA Meau U €€ coenuHeHuil. Ilonmydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[Huuk: nonydenwe, ¢GuU3NUECKHE W XUMUYECKHE CBOWMCTBA. AMGpOTEpHBIE
CBOMCTBA OKCHJA W THJIPOKCUIA LIMHKA, TMIPOKCOKOMIUICKCHI LIMHKA. [IpuMenenue
[IMHKA U €T0 COEINHEHUM.

OKCIIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHS BEIIECTB M HUX MPEBPAICHUN:
u3ydyeHue oO0pa3lloB HEMETalIOB, IOpeHHe cepbl, (ocdopa, xKene3a, MarHus B
KHCIIOpOZE, H3ydeHue Koyumekuuu «MeTtamnsl W CILIaBbl», B3aUMOJCHCTBUE
LIEJIOYHBIX W IIEJIOYHO3EMENIBHBIX METAJJIOB C BOJOM (BO3MOYKHO HCIIOJIB30BaHHE
BUJICOMATEPUAIIOB), B3aWMOJCIHCTBME LMHKA M JK€JIe€3a C pacTBOpaMu KHUCIOT H
LIEJI0YEH, KAYECTBCHHBIE PEAKLIMA Ha HEOPTaHUYECKUE aHMOHBI, KATHOH BOAOPOJA U
KAaTUOHBl METAJJIOB, B3aMMOJCUCTBHE THIPOKCHIOB AaJIIOMMHUS W LHUHKA C
pacTBOpaMy KUCJIOT M LIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEMaM
«[amorensr», «Cepa u e€ coenuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNN,
«Mertasuisl rIaBHBIX TOATPYHID», «MeTabl TOOOYHBIX TOATPYIIID.

XuMHUSA U )KU3Hb.
Ponp xumuu B obecriedeHUU yCTOMUYMBOTO pa3BUTHS yenoBeuecTBa. [loHsTue o
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HAyYHBIX METOJaX TO3HAHWS W METOJOJOTUM HAyJHOTO HCclenoBaHus. HayuHbie
MIPUHITUIBI OPTAaHU3AIMU XUMHUYECKOTO IMPOU3BOACTBA. [IpOMBINIIEHHBIE CIOCOOBI
MOJIYYCHHSI BXKHEWIIUX BEIMIECTB (HA TpHMEpe NPOW3BOJCTBA aMMHaKa, CEpHOM
KHUCJIOTHI, MeTaHoJa). [IpoMbInieHHbIe cTIOCOOBI MOMYYEeHHUsS METAJIOB U CIUIABOB.
XVUMHUYECKOE 3arps3HCHUE OKPYXKAIOIICH Cpebl U €ro MOoCieACTBUA. Poib XuMun B
o0ecrieYeHU YHEPTETUUECKON OE30MTaCHOCTH.

XuMus M 3J0poBbe uenoBeka. JlekapcTBeHHble cpeacrtsa. IIpasuiia

WCIIOJIb30BAaHMS JIEKAPCTBEHHBIX MPENapaToB. Poiab XuMHUM B pa3BUTUU MEIUIVHBI.

XUMHSl TIMIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE M00aBkU. Ponb Xxumuum B
obecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue wu mapdromepnsle cpeactBa. beiroBass xumus. I[lpaBuna
0€301acHOr0 UCIOJIb30BAHUSI MIPEMApPaTOB OBITOBOM XUMUM B TTIOBCETHEBHOM KU3HH.

XUMHUSI B CTPOUTEILCTBE: BaXKHEUINIHME CTPOUTENbHBbIE MaTepHhasibl (I[EMEHT,
OCTOH).

XuMHusT B CEIbCKOM Xo3siicTBe. OpraHudyeckrue U MUHEpAJbHBIE YI0OpCHHS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHasbl, KPacKu, CTEKJIO, KE€paMHUKa.
Marepuansl 1515 37eKTpoHUKU. HaHOTEXHOJIOTHH.

Pacuétnrle 3agaun.

Pacuéthi: macchl BemiecTBa WM 00BbEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UM 00BbEMY OJIHOTO U3 YYACTBYIOUIUX B PEAKIMU BEIIECTB, MAcCh
(06bEMa, KOoMMYeCTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMHU, €CITU OTHO U3
BEILECTB JJaHO B BUJE PACTBOpPA C ONPEAEIIEHHOW MacCOBOM A0JIeld pacTBOPEHHOTO
BEILECTBA, MACCOBOM JIOJIM M MOJISIPHOW KOHIEHTpAlMU BEIIECTBA B PACTBOPE, 10U
BBIX0/Ia MPOAYKTA PEAKLIHH OT TEOPETUUECKH BO3MOMKHOTO.

MexrnpeaMeTHBIE CBSI3H.

Peanuzanys MeXIpeIMETHBIX CBS3€H MPU U3yUEHUHU OOIIeH U HEOpraHWYECKOM
xuMuH B 11 Kiacce oCcyliecTBISIETCS Yepe3 UCTIOIb30BaHUe KaK OOIIMX €CTeCTBEHHO-
HAay4YHbIX TMOHATHM, TaK W TOHATHI, NOPUHATBIX B OTAEJBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIE TMOHSTHS: SBJICHUE, HAy4YHbIH (aKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHalW3, CUHTE3, KiIaccUudUKaIus, MEePUOJUIHOCTh, HAOIIOJCHUE,
W3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHUE.

®dusuka: Marepusi, MUKPOMHUP, MAaKPOMHUP, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH,
WOH, U30TOIIbl, PaJHMOAKTUBHOCTb, MOJICKYJIA, SHEPreTUYECKU YPOBEHb, BELIECTBO,
TeNno, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBA, WJCATbHBIM Ta3, (U3HUECKHE
BEJIMYMHBI, €AUHHIBI U3BMEPEHUSI, CKOPOCTh, JHEPTHS, Macca.

buonorus: knetka, opraHu3M, dKocucTtema, ouocdepa, MeTaboIU3M, MaKpoO- U
MHUKPOSJIEMEHTbI, O€JIKH, KUPBI, YIJIEBOJbl, HYKJIECHHOBBIE KHUCIOTHI, ()EPMEHTHI,
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TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK 3HEPTUU B SKOCUCTEMAX.
['eorpadusi: MuHepasbl, TOpHbIE MOPOJbI, MOJE3HbIE HCKOMAEMbIE, TOIUIUBO,

PECYPCHI.

TexHomorus: XuMHYeCKas INPOMBIIIIJICHHOCTb, MCTAJUIYPrusa, CTPOHUTCILHBIC
MaTCpUaJIbI, CEJIBbCKOXO03SIHMCTBECHHOE IMPpOU3BOACTBO, IIHIICBAsA IPOMBIINIJICHHOCTD,
(I)apMaHeBTI/I‘ICCKaH IMPOMBIIIIIICHHOCTDb, IIPOU3BOJACTBO KOCMCTUYCCKUX IIPCIIapaTosB,
MMPONU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHATIOB, JJICKTPOHHAA IPOMBIIIIICHHOCTD,
HAHOTCXHOJIOTHMH.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

B coOTBETCTBMM C CHUCTEMHO-JEATEIBHOCTHBIM TMOJXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
oOmero  o0pa3oBaHUS  BBIJCJICHBI  CIEAYIOUIME  COCTaBISAIONIME: OCO3HAHUE
OOyJarolmUMHCSI  POCCUHCKONW  TIpakJIaHCKOW  MJICHTMYHOCTHU, TOTOBHOCTh K
CaMOpAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOMNPECICHUIO;, HAJIMYME MOTHBAIUU K
OoOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOACTBOBATHCS
OPUHATHIMA B OOIIECTBE TMpaBWJIaMU M HOPMaMU TIOBEJCHHS; HaIM4uWe
IPABOCO3HAHMS, IKOJIOTUYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUThH IEIH U CTPOUTH
YKA3HCHHBIC TUUIaHBI.

JInyHOCTHBIE  pe3ysIbTAaTBl  OCBOCHMS  Ipeamera «XUMHSA»  OTPAXKAIOT
c(OpMHPOBAHHOCTh ONBITA TO3HABATEIBHOW M MPAKTUYECKON ACSATEIBHOCTU
oOy4Jaromuxcs B MPOIlecce peaau3aini 00pa3oBaTeIbHON JeATEIHbHOCTH.

JInyHOCTHBIE  pe3ysbTaTbl OCBOCHMS  IpeaMeTa «XUMHS»  OTPaKAIOT
c(OpPMHPOBAHHOCTh ONBITA TO3HABATEIBHOM MW TMPAKTUYECKOW JEATEIHbHOCTH
oOydJarommxcs B MpoIecce peaian3aluyd 00pa3oBaTEeNbHON NEATeNbHOCTH, B TOM
YUCJIE B YACTH:

1) rpakaaHCKOT0 BOCTIUTAHNS:

OCO3HaHHS OOYYArONIMMUCS CBOMX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPABOIOPSIKY;

NPEACTABICHNUS O COLMAJbHBIX HOPMAax M TMPaBHAJIAX MEXKINYHOCTHBIX
OTHOILIEHNU B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATEIIBHOCTH MPHU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUH y4e€OHBIX U MO3HABATENIbHBIX 3a7a4, BHIIOJIHEHUN XUMUUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX IMPU aHAIU3€ PA3JIMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;
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2) NaTPHOTHYECKOT0 BOCTIMTAHMS

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAYYHOMY HaCIEIUIO
OTCUYECTBCHHON XUMMH;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTHUYECKOIO
NPWIOKEHUSI XUMHUH, OCO3HAHHWS TOrO, 4YTO [JAaHHbIE HAyKH €CTb pe3yJbTaT
JUIMTENIBHBIX ~ HAOMIONCHUHM,  KPOMOTJIMBBIX  AKCIHEPUMEHTAJbHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/1a YUYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEIBbHBIX MOTHBOB B MOJIYYCHUH M ITOCJICAYIONEM aHATU3e
UH(POPMAIIMH O TIEPEIOBBIX JTOCTHKCHHUSIX COBPEMEHHOM OTEYCCTBEHHOW XMMHUH;
3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

HPABCTBEHHOTO CO3HAHMS, STUYCCKOTO TIOBEICHNUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIlUH, CBSI3aHHBIC C XUMHYCCKUMU SBJICHUSIMH, H
NPUHUMATh OCO3HAHHBIC PCIICHUS, OPHUCHTHPYICh HAa MOPaJbHO-HPABCTBCHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE ITOBEJACHUE W IOCTYIKH CBOMX TOBApHIICH C
MO3UIMH HPABCTBCHHBIX M IPABOBBIX HOPM W C YYETOM OCO3HAHHUS TOCIICICTBUN
IIOCTYIIKOB;

4) hopMupoBaHHUSI KYJIbTYPbI 310POBbA:

MOHUMAHUsI  IIEHHOCTEeW 370poBOoro W  0Oe3omacHOTO o0pa3a  JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBui Oe30macHOTO oOOpalleHusl ¢ BeIeCTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

MOHUMAHMUsI [IEHHOCTH TMPaBWI  HHAMBUAYAIBHOTO M  KOJUICKTHBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIIMAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JTOJIEH;

OCO3HAHHUS TIOCIICICTBUH W HENPHUATHS BPEIHBIX NPUBBIUCK (YIMOTpeOIcHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) Tpy/10BOIro BOCIIMTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BAaTEeIbCKOM
NEeATEeIILHOCTH, OOIIECTBEHHO IOJIE3HOMN, TBOPUYECKON U APYTUX BUIAAX JIEITCIbHOCTH;

YCTAaHOBKHM HAa aKTUBHOE yYacTHE B PEIICHUU IMPAKTHUECKUX 33729 COIUATIbHON
HaIpPaBJICHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpECa K MPAKTHICCKOMY H3YUYCHHIO Mpodeccuil pa3udHOro pojia, B TOM

YHUCJIe Ha OCHOBE IPUMEHCHHUSI TIPEJIMETHBIX 3HAHUU 110 XUMUU;
YBOKCHHS K TpyAy, JIOAIM TpyJa H pe3yibTaTaM TPYAOBOH JESITCIHHOCTH;
TOTOBHOCTH K  OCO3HAaHHOMY  BBIOOPY  HMHAMBHUIyIBHOW  TPAcKTOPHH
obOpazoBanus, Oyaymiel mpodeccuu U peaan3alii COOCTBEHHBIX KU3HEHHBIX TUTAHOB
C y4€éTOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB M
MoTpeOHOCTEH 00IIEeCTBA;
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6) 3K0JI0rH4eCKOr0 BOCIIUTAHMS
AKOJIOTHYECKH IIeJIECO00Pa3HOTO OTHOIIECHUS K TMPHUPOAE KAaK HMCTOYHUKY
CYyILIECTBOBAHMS )KM3HU HA 3€MIIE;
MOHUMAaHUS TJI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHUS
YKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOJTHON U COIMAIBHON CPEJIbI;

OCO3HAHMSI HEOOXOJUMOCTH MCMOJIb30BAHMS JOCTUKEHUN XUMHUU JJISl PEeLICHUS
BOITPOCOB PALMOHAIBHOTO TPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HEIPUATUSA IEUCTBUM, IPUHOCAILIUX BpEI OKPYKAIOLIEU PUPOIHOU
cpele, yMEHHUs NPOrHO3UPOBATH HEOJArONpHUSATHBIE JKOJIOTMYECKUE MOCIEICTBUSA
NpEANPUHUMAEMBIX JIEMCTBUI U MPEIOTBPAIIATh UX;

HaJU4Msl Pa3BUTOrO HKOJOTMYECKOTO MBINUIEHUS, JKOJOTMYECKON KYJIbTYpHI,
OMbITA JEATEIIBHOCTH 3KOJIOTMYECKON HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
UMU B M03HABATEJIbHOW, KOMMYHUKATUBHON U COLIMAJILHOM MpaKTUKE, CIIOCOOHOCTU
¥ YMEHHUS aKTUBHO MPOTUBOCTOSITH UIEOJIOTUN XeMOPOoOuu;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHMSI:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 OOIECTBEHHOM MPAKTUKY;

NOHMMAaHUS CHeNUPUKH XUMUU KaK HayKd, OCO3HaHUsi €& poilu B
(GOpMHUpPOBAaHUHU PALMOHATIBLHOTO HAYYHOTO MBIIUICHHUS, CO3aHUU IEIOCTHOTO
npelcTaBieHuss 00 OKpPYKalolleM MHUpPE KaK O €IWHCTBE NPHUPOJAbl M YeJIOBEKa, B
MO3HAHUU TPHUPOJHBIX 3aKOHOMEPHOCTEH W peuieHuu TMpodJeM COXpaHEeHUS
IIPUPOJHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTU XMUMHH JIJIsi COBPEMEHHOM ITUBUIIM3AINN :
B €€ T'yMaHUCTHYECKOM HAMPABICHHOCTH W BaXXHOW POJIM B CO3/JaHUU HOBOHM Oa3bl
MaTEPHUAIbHON KYJIbTYpPbI, B PEHICHUH TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, JHEPreTUYECKOM, THIIEBOM M  AKOJOTHYECKOU
0e30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIICYCHUH YCIOBUN YCIICUTHOTO TpyJa H
HKOJIOTHYECKH KOM(DOPTHON KU3HU KaXKJIOTO WiIeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHUSA  CYIIHOCTH  METOJOB
MO3HAHMSI, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh
MoJIy4aeMble 3HAHUS Ui aHaln3a U OOBSICHEHUS SIBJICHHI OKPYXAIOIIEro MHpa U
IIPOUCXOIAIINX B HEM M3MEHEHWI, yMEHUS JAeslaTb 0OOCHOBAHHBIEC 3aKJIFOYECHMS Ha
OCHOBE Hay4YHbIX (DAKTOB M MMEIOUIUXCS JAaHHBIX C LEJIbI0 MOJYyYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH ~ CaMOCTOSITENIbHO ~ HCMOJb30BaTh XHUMHYECKHE 3HAHUS UL
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpECa K IO3HAHMIO, UCCIIEN0BATENIBCKON IEATEIbHOCTH;

FOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW 1O XUMUHU B
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COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;
MHTEpECa K OCOOEHHOCTSIM TpyAa B pPa3lIUyHBIX chepax MnpodheccuoHaIbHOU
NEeSATeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbI

MeranpenMeTHble pe3yJbTaThl OCBOCHHS MPOrpaMMbl MO XMUMHU Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAYUMBIC TUISt dbopmupoBaHus MHUPOBO33PECHUS oOyyJaromuxcs
MEXKIUCIMIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYUYHbIE TMOHATUS, OTPAXKAIOIIHE
IIEJJOCTHOCTh HAay4YHOM KapTUHBI MHUpa U chnenuduKy METOJ0B TO3HAHWUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO, DHEPTHs, SIBIICHHE,
pollecC, CUCTEMa, HAay4YHBIM (pakT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIEAOBaHNE, HAOTIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUe);

yHUBEpCaJbHbIE YueOHbIC JeWCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATHBHEIE,
perysTHBHBIE), oOecnieunBaromue GopMupoBaHrue (yHKIIMOHATIBHOW TPaMOTHOCTHU
U COITMATIbHOW KOMITETCHIIUN 00YYarOIINXCS;

CIIOCOOHOCTh 0o0yyJaromuxcs UCII0JIH30BATh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MUPOBO33PCHUYCCKUE 3HAHHUS U YHHUBEPCAIbHBIC Y4YeOHBIC
JIEHUCTBUS B ITO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpenMeTHble  pe3yibTaThl OTPaXKAalOT OBJAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMH MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JI€HCTBUIMH.

Ilo3naBaTe/ibHbIe YHHBePcAJIbHbIE y4eOHbIe AelicTBUS
1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOATENbHO  (QopMyIHUpOBaTH M aKTyaJU3WpOBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNsITh IeU JESITeNbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUXKEHUS, COOTHOCUTH PE3yJIbTATHI IESITEIbHOCTHU C TIOCTABIICHHBIMU IEJISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUU 3HAHWM NPUEMBI JIOTMYECKOTO MBIIIICHUS:
BBIJICNIATh XapaKTepHbIE NPU3HAKM TOHATHA M YCTAHABIMBATH WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHITHS ISl OOBSICHEHHs OTIEIbHBIX (DAKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUU TSI KIACCU(DUKAIIMN BEIIECTB M XUMHYECKUX
peaKiuu;

YCTaHABIMBATh  MPUYMHHO-CICACTBEHHBIC  CBA3M  MEXKAY  HM3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHIYKTUBHBIC, JIETyKTUBHBIE, IO
AQHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U TIPOTUBOPEUYUS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

INPpUMCHATL B IIPOHOCCCC IMO3HAHMUA HCIIOJIB3YyCMBIC B XHMMHHU CHMBOJIMYCCKHC
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(3HAKOBBIE) MOJIETH, TPEOOPa30BHIBATH MOJECIBHBIC MPEICTABICHUS — XUMHUYCCKHMA
3HAaK (CUMBOJ) 3JIEMEHTa, XUMUYecKass (GopMyia, YPaBHCHHE XUMHYCCKOW pPeaKIuu
— MpU pEUICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, NMPUMCHSITH
Ha3BaHHBIC MOJICIBbHBIC TMPEACTABICHUS MJIs BBISABICHUS XapaKTEPHBIX TPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMHYCCKUX PEAKITHM.

2) 0azoBbIe HCCIEI0BATEIbLCKHE TeCTBHA:

BJIQJICTh OCHOBAMHM METOJIOB HAYYHOTO ITO3HAHUS BEIICCTB W XUMHUYECKUX
peaxkumit;

(dbopMyITHpPOBATH IICNIA U 33/1a91 HCCIICIOBAHUS, UCIIOIb30BaTh MIOCTABIICHHBIC U
CaMOCTOSATEIBLHO C(HOPMYITUPOBAHHBIC BOIPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI i1 (OPMHUPOBAHMUS THIOTE3bl 1O TPOBEPKE MPABUIHBHOCTH
BBICKA3bIBACMBIX CYKJICHHUH;

BJIQJICTh HaBBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHWS UM  TPOBEICHUS
YUYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOIATh 3a XOJOM
IpoIecca, CaMOCTOSTEIIBHO TPOTHO3MPOBATh €ro  pe3ynbTar, (OpMYIHpPOBATH
0000IIIEHUST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIBTATOB HCCJICAOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh  OMBIT  YYCHUYECKOW  HMCCIICAOBATCIBCKOW M IPOCKTHOU
JESATEIBHOCTH, TIPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITCIIBHOMY TIOUCKY
METOJIOB pEIICHUS MPaKTHYCCKUX 3ajlay, NPUMCHCHHUIO pa3IUYHBIX METOJIOB
ITO3HAHMUSL.

3) paboTa ¢ undopmaueii:

OPUEHTUPOBATBCA B  Pa3IMYHBIX HWCTOYHHMKAX HWHGMopManuu (Hay4dHO-
HOMYJISIPHAS JIUTEpaTypa XUMHUYCECKOTO COJICPIKAaHMUS, CIIPABOYHBIC ITOCOOMS, PECYPChI
WNuTepHera), aHanM3upoBaTh HWHGOPMAIUMIO  pPA3IMYHBIX BUIOB ©  (GOpM
IPEJICTaBJICHUS, KPUTHYCCKU OIICHUBATh €€ JOCTOBEPHOCTh M HEIIPOTHBOPECUYHBOCTD;

(GOopMyIMpPOBaTh 3alpPOCHl U MPUMEHATH Pa3JIMYHBIC METOJbI IPH TOHUCKE M
orbope wuHpOpMaIMK, HEOOXOAMMON  JJIA  BBINIOJHEHUS  y4eOHBIX  3aaad
OIPEAEIEHHOTO TUIIA;

IpHOOPETaTh OMNBIT HCIIOJB30BaHUA HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX [IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMPATh ONTHMAJIbHYIO (POpMY MpeIcTaBlIcHUs HHPOpMaIUn
(cxembl, rpaduKH, TUArPaMMbI, TAOJIUIIBI, PUCYHKH U APYTHE);

UCII0JIb30BaTh HAYYHBIN SI3bIK B KQU€CTBE CPEJICTBA MPHU pabOTe ¢ XUMHUYCCKOU
uHdopMaIeii: TPUMEHATh MEXKIpPEAMETHbIC ((DH3UYECKHE M MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, ()OpMYJIbl, a0OpEBHATYPBI, HOMCHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJMYCCKUC CPCACTBA HAITIAAHOCTH.
KOMMyHI/IKaTHBHLIe YHHUBEPCAJIbHBIC yqeﬁmﬂe I[eﬁCTBPIﬂ:

3aJaBaTb BOIIPOCHI 110 CYHICCTBY 06CY>KI[&€MOI>1 TCMBI B X0J€ Auajaora n/unu
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JTIMCKYCCHH, BBICKA3bIBaTh WU, (POPMYIHPOBATH CBOU MPEI0KEHHUSI OTHOCUTEIIHHO
BBITNIOJIHEHUS IPEAJIOKECHHOM 3a1a4H;

BBICTYIIaTh C NPE3CHTAUMEN pPE3YyJIbTATOB IIO3HABATEIBHOU ESATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIITOJIHEHUH
XUMHUYECKOTO0 SKCIEPUMEHTA, MPAKTUYECKOW pPabOThI MO HCCIEIOBAaHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaau3aiiuu y4eOHOro MpoeKTa, U (PopMyIrpoBaTh BHIBOJIBI 110
pe3yibpTaTtaM NPOBEAEHHBIX MCCIECIOBAHUN MYTEM COTJIACOBAHUSA MO3ULHAM B XOJIE
o0CyXeHus U 0OMEeHa MHEHUSIMHU.

PeryisiTUBHbIC YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUS:

CaMOCTOATENBPHO IUIAHUPOBATH M  OCYLIECTBIATH CBOK) IMO3HABATEIBHYIO
NESTEIIbHOCTh, OMNpeAessass €€ Ueld U 3aJauyd, KOHTPOJUpPOBaTb WU IO MeEpe
HEOOXOAMMOCTH  KOPPEKTHUPOBATh TMpEAJiaraeMblii  aJlfOPUTM  JICUCTBUNA  TNpH
BBITIOJIHCHUU Y4YEOHBIX M  HCCIEOBATEIIbCKUX 3ajJad, BbIOMpaTh Haubosee
3 PeKkTUBHBIN Ccnoco0 WX pemeHus ¢ Y4ETOM TOJYYeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYIIECTBIIATh CAMOKOHTPOJIb JICATEJIBHOCTH HAa OCHOBE CaMoOaHaiu3a H
CaMOOILICHKH.

INPEJIMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yiabTaThl OCBOCHHS MPOTPAMMBI 10 XUMHUU Ha YriIyOJIEHHOM
YpOBHE Ha YPOBHE CpeaHEero odIiero oOpa3oBaHus BKIIOYAIOT CrelUUUSCKUue s
y4eOHOT'0 TpeaMeTa «XUMUsS» HaydHbIe 3HAHUS, YMEHHS M CHOCOOBI JCHCTBUM IO
OCBOCHHUIO, WHTEPIIPETAIMU U TMPEeoOpa30BaHHMIO 3HAHWM, BUJIBI JIESITEIHHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAHUS W TIPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX YUEOHBIX
CUTYyallsIX, & TAKKE B PEaJbHBIX KU3HEHHBIX CUTyalMSX, CBSI3aHHBIX C XUMUEH. B
IporpaMme 1Mo XMMHUH MPEIMETHBIE PE3YJILTATHI MIPEACTABICHBI 110 TOJaM H3YUYECHHUS.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckasi XuMus» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN: O MECT€ M 3HAYCHUU OPTraHUYECKOUN
XUMUHA B CHCTEME €CTECTBEHHBIX HAyK M €€ poJM B OOECIEUYEHHH YCTOWYHUBOTO
Pa3BHUTHs YEJIOBEUECTBA B PEHICHUH MPOOJIEM HKOJIOTHYECKOW, IHEPTreTUYECKON H
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHAaJIOB,

HOBBIX UCTOYHUKOB SHEPI'UH, B 00ECIEUEHUN PALIMOHATIBHOTO TPUPOIONOIB30BAHMS,
B (OpMUpOBaHMM MHPOBO33pEHUS H OOMEH KyIbTyphl 4YEJIOBEKa, a TaKXKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHUSI K CBOEMY 3/I0POBbIO U MPUPOIHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHMHK,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIAralOIINE MOHATUA — XUMHUYECKUN SJIEMEHT, aTOM, SIAPO W DJICKTPOHHAsA
oboyouka aroma, s-, P-, d-aTOMHBIC OpOWTAIM, OCHOBHOEC H BO30YXIEHHOE
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COCTOSIHMS ~ aToMa, TruOpuaM3auusi AaTOMHBIX oOpOuTaneil, WOH, MOJIEKYyJa,
BaJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTb, CTENEHb OKHUCIICHMS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJSIpPHbIA 00BEM, YIJIEPOJHBIN CKENET, (PYyHKIUOHAIbHAS
rpynna, paaukan, CTPYKTypHble (Gopmyibl  (pa3BEPHYTbIE, COKpAILEHHBIE,
CKEJIETHBIE), HM30MEpHsl CTPYKTYpHAass M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAs ), U30MEPDHI, FOMOJIOTUYECKUIN PsAJl, TOMOJIOTH, YTIAEBOAOPOIbI, KUCIOPO/I -
U a30TCO/EpKAIINe OPraHUYECKUE COCAMHEHMS, MOHOMEp, MOJHUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COETMHEHMSI; TEOPUH, 3aKOHBI (IEPUOIUYECKUI 3aKOH
JI. 1. MenneneeBa, Teopusi CTPOCHUSI opraHmyeckux BemectB A. M. bytieposa,
3aKOH COXPAHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAILCHUs SDHEPTUU TTPU
XUMHYECKUX  PEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJWYECKUNA  A3BIK  XUMHH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIUE B OCHOBE IMOHUMAHUS MPUYMHHOCTH M
CUCTEMHOCTH XMMHUUYECKHX SIBICHHI; MpPEACTABICHUS O MEXaHHU3Max XUMHUYECKHUX
peakiuuii, TepPMOJIMHAMUYECKIX U KMHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKaHUS,
O B3aMMHOM BJIUSHUM aTOMOB M TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIA WU
me3oMepHbIid dddexTrr, opuentantel | u Il pona); dakromornueckue cBeleHUS O
CBOICTBax, COCTaBe, IIOJy4Y€HMU U OE30MACHOM HCIIOJIb30BAHUU BaXKHEHIIMX
OpraHMYeCKUX BEIHIECTB B OBITY M MPAKTUYECKOW JESITEIIbHOCTH YeJOBeKa, OOLIUX
Hay4yHbIX TPUHIUIAX XUMHUYECKOTO IPOU3BOACTBA (HAa NIpHUMEpEe MPOU3BOACTBA
MeTaHoJa, nepepadboTku HeDTH);

c(OpPMUPOBAHHOCTh YMEHHUH: BBIABIATh XapaKTEpPHbIE MPU3HAKU IOHSATHM,
YCTaHABJIMBATh HMX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIHE IOHATHS IpHU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHEHU;
c(hopMHUPOBAHHOCTb YMECHUH:

UCIIOJIb30BaTh XMMHYECKYK0 CHUMBOJMKY JUISl COCTABICHHS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJI OpraHUYECKHX
BELIECTB;

COCTaBJIAITh YPAaBHEHMSI XMUMHUYECKUX PEAKIHUA M PACKPbIBATh HX CYIIHOCTH:
OKHUCJIMUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuui IIOCPEJCTBOM COCTaBJICHHUS
NIEKTPOHHOTO OajaHca »H3TUX peakuMil, peakuuid HOHHOro OOMEHa NyTEM
COCTAaBJICHUS UX NOJIHBIX U COKPAIEHHBIX NOHHBIX YPAaBHEHU;

U3rOTaBIMBATh MOJIENN MOJIEKYJl OPraHUYECKUX BEIIECTB JJIsl WILTIOCTPALIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHWMW: YCTAHABIWBATH MPUHAIICKHOCTh H3YyUYECHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy M CTPOEHUIO K OINPEAeIEHHOMY
KJIacCy/Tpynmne COSAWMHEHHH, JaBaTh WM Ha3BaHWA TI0 CHUCTEMaTHYECKOM
HoMmeHknarype (IUPAC) u npuBOoIuUTH TpUBUANIbHBIC Ha3BaHUSA MJISI OTHAEJBHBIX
MpEACTABUTENICH OPraHNMYEeCKUX BEHIECTB (ITUJICH, AllCTHJICH, TOJYOJ, TIULEPHUH,
ATUJICHIIIUKONb, (eHon, QopManpaerus, ameTanbAeTHl, aleToH, MYypaBbUHAS
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KHUCJIOTa, YKCYCHasi KUCJIOTa, CT€ApUHOBAs, OJICMHOBAs, MaJbMUTHUHOBAs KHUCIIOTHI,
[JIMIUH, aJlaHWH, MaJibTo3a, (PPyKTO3a, aHWJIWH, JAUBUHUI, HU30MPEH, XJOPOIPEH,
CTUPOJI U IpYyTHe);

chOpMUPOBAHHOCTh yYMEHUSI ONpENEIsATh BHUJ XUMHUUYECKOM CBSI3U B
OpraHUYeCKUX COCIUHECHUSX (KOBaJEHTHass W WOHHAs CBsA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUSI TMPUMEHSTH TMOJOKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa niis oObICHEHUS 3aBUCUMOCTH CBOMWCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE, (Ppuznueckue
U XMMHMYECKHME CBOMCTBA THUIUYHBIX MPEACTABUTENECH pa3IUYHBIX KJIACCOB
OpPraHMYEeCKUX BEILIECTB: AJIKAHOB, LUKJIOAJIKAHOB, aJKEHOB, AJIKAJUEHOB, AJIKHHOB,
apOMaTHUYECKUX YIJICBOJOPOAOB, CIHUPTOB, albJCTHUIIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX W CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHHH U aMHUHOB,
aMUHOKHCJIOT, O€JIKOB, yIiIeBOJ0B (MOHO-, U- M MOJUCAXapUJIOB), WJUTFOCTPUPOBATH
T€HETUYECKYIO CBSI3b MEXIY HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuii ¢ UCTIIOIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

chOpMUPOBAHHOCTh yMEHUS TOATBEPXKJaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OpPraHMYECKUX COCIUHEHUU OT
KPaTHOCTHU U TUIIA KOBAJEHTHOM CBS3M (G- U TM-CBSI3U), B3aUMHOT'O BIMSIHUSL ATOMOB U
IPYIII aTOMOB B MOJIEKYJIAX;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepH30BaTh HCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (HEDTH, TPUPOAHBIN Ta3, YIOJib), CIIOCOOBI €ro NepepadoTKN U MPAKTHUYECKOE
IpUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O E€CTECTBEHHO-HAYYHBIX
METOJIaxX TO3HaHMsS — HaOIIOJIEHUU, MU3MEPEHUU, MOJCIHPOBAHUHU, IKCIIEPUMEHTE
(peajlbHOM U MBICIIEHHOM ) U YMEHUS PUMEHSTH 3TU 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHSI TPUMEHITh OCHOBHBIE OMEPAIUH MBICIUTEIHHON
NEATeIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 000O0IIeHue,

CUCTEMATH3alIUI0, BBISIBICHUE NPUYMHHO-CIEACTBEHHBIX CBSI3€H — I HM3Yy4ECHUs
CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOpPMHUPOBAHHOCTh YMEHHIA: BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMU U MPEACTABICHUSMH APYTUX €CTECTBEHHO-HAYUYHBIX MNPEAMETOB s
O0onee OCO3HAHHOTO TIOHMMAaHUS CYIIHOCTH MAaTepUajbHOTO EIMHCTBA MUPA,
UCIIOIb30BaTh CUCTEMHbIC 3HAHUS IO OPraHUYECKOM XUMHM [Ji1 OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHUH: MPOBOJUTH PACUETHI IO XUMHYECKUM (hopmyiam
U YypaBHECHHUSIM XUMHUYECKHUX PEAKIUH C HUCMOJIb30BaHUEM (DPU3NUYECKUX BEIUYUH
(macca, 00BEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
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KOJMYECTBEHHOW CTOPOHBI: PpPacy€Thl IO HAXOXKIEHUIO XUMHUYECKOH (OpMYJIbI
BEILIECTBA I10 M3BECTHBIM MACCOBBIM JOJIAIM XUMHUYECKUX JJIEMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(OpMHPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHAJIM3UPOBATH U OLEHUBATH C
MO3ULUN 3KOJIOTMYECKON 0€30IacCHOCTH MOCIIECTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATENbHOCTH YEJOBEKa, CBS3aHHOM C TNepepabOTKOM BELIECTB, MCIOIb30BAThH
MOJIYYCHHbIE 3HAHUS [JIsl MPUHATHS T'PAMOTHBIX pPELICHUN NpoOJeM B CUTyalUsX,
CBSA3aHHBIX C XUMHEH;

c(OpMHPOBAHHOCTh YMEHHUMN: CaMOCTOSTEIbHO IUIAHUPOBATh U IPOBOJUTH
XUMHUYECKUH IKCTIEPUMEHT (TOTyUYE€HHUE U U3YUYEHUE CBOMCTB OPraHMYEeCKUX BEIIECTB,
KA4E€CTBEHHbBIE peaxkuuu YIJIEBOZOPOJIOB Pa3IUYHBIX KJIACCOB 51
KHUCJIOPOACOAEPKALLUX OPraHUYECKUX BEIIECTB, PELICHUE OKCIIEPUMEHTAIBHBIX
3a/lay [0 pacro3HaBaHUIO OPraHUYECKUX BELIECTB) C COOJIIOJCHHEM MpaBUIl
O6e3omacHoro oOpalieHusi ¢ BellecTBaMU U JIaDOPATOPHBIM  000PY/IOBAaHUEM,
(bopMynHpOBaTh 1EIb UCCIEIOBAHUS, TPEACTABIATH B PA3IMUHON (OpME pe3ybTaThl
JKCIIEpPUMEHTA, AaHAIU3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTS;
c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0IaTh TMpaBuja AKOJIOTHYECKH 1EIeCO00pa3HOro IMOBEJACHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B LEIAX COXPAHEHMS CBOETO 3I0POBbs, OKPYXKaIOLIEH
IIPUPOJHON CpeAbl U TOCTUKEHUS €€ YCTOMYUBOIO Pa3BUTHS;

OCO3HABaThb OIIACHOCTb TOKCHUYECKOIO JEUCTBUSA HA JKUBBIE OpPraHU3MBbI
OIPEIEIEHHBIX OPraHUYECKUX BEIIECTB, IOHUMas cMbICa nokasareis [IJIK;

aHAJIM3UPOBATh 1IE€JIECO00PA3HOCTh NPUMEHEHUS OpPraHMYECKUX BEIIECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOUKU 3pEHUSI COOTHOLIEHUSI PUCK-TI0JIB3a;

c(OpPMUPOBAHHOCTh YMEHHUI: OCYIIECTBIATh LIEJCHANPABICHHbBIN IOUCK
XUMHUYECKON MH(OpPMALMU B Pa3lUYHBIX MCTOUYHUKAX (HaydyHas U y4eOHO-Hay4Has
auTepaTypa, CpeicTBa MaccoBoil MHpopmanuu, VHTepHET U JIpyrue), KpUTHUYECKH
aHAJIM3UPOBATh XUMUYECKYI0 MH(pOpMAIUIO, repepadaTbiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C IMOCTaBICHHONW y4eOHOM 3amauei.

11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOSHHUS Kypca «OO0Imast 1 HeoOpraHuIecKas XUMUS»
OTpa)aroT:

c(hOpMHUPOBAHHOCTh TPEJACTABICHUNA: O MaTEepHUAIbHOM EIWHCTBE MHpA,
3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBIICHUM MPUPOJABI, O MECTE U 3HAYCHUU XUMHU
B CUCTEME €CTECTBEHHBIX HayK U €€ pOJu B 00ECIEYCHUU YCTOMUYUBOTO PAa3BUTHS, B
pelIeHUU MPOoOJeM HKOJOTHYECKOM, IHEPreTUUYeCKOM M MUIINEBONM O€30MacHOCTH, B
Pa3BUTHHU MEIUIUHBI, CO3IAHUH HOBBIX MAaT€PHAJIOB, HOBBIX UCTOYHUKOB DHEPIUH, B
00CCIIEUeHNH  pAIlMOHAJBHOTO  MPHUPOJOINOJb30BaHUSA, B  (HOPMHPOBAHUU
MHPOBO33pEHUS W OOIIEH KyJIbTyphbl UeEJIOBEKa, a TaKXe DKOJOTHYECKU
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000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBbIO U MIPUPOJTHOU Cpelie;

BJIaJICHUE CHCTEMOH XUMHUYECKHUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraloIINe MOHITUSA — XUMUYECKHUI 3JIEMEHT, aTOM, SJIpO aToMa, U30TOIIbI,
JJICKTpPOHHAss 000JIoYKa aToma, s-, pP-, O-aTOMHBIE OpOWTAIM, OCHOBHOEC U
BO30Y)X/IEHHOE COCTOSIHUSL aTroMa, TruOpuau3anusi aToOMHbIX oOpOuTaneil, HoH,
MOJIEKYJa, BaJIGHTHOCTD, SJIEKTPOOTPUIIATEILHOCTD, CTETICHh OKUCICHUS, XUMUYECKasI
CBs3b (KOBaJICHTHAs, WOHHAs, MeTa/ulnueckasi, BOJOPOAHAs), KpHUCTaIMYecKas
pemeéTka, XUMUYECKas  peaklusi, pacTBOp, DJIEKTPOJUTHI, HEDJICKTPOJUTHI,
ANIEKTPOJIUTHYECKAS TUCCOIMAIUS, CTETICHb JAUCCOIMAIIMU, BOJOPOIHBIN MOKa3aTeNb,
OKHCITUTEIb, BOCCTAHOBUTENb, TEIJIOBOW 3h(PEKT XMMUUYECKOW peakiuu, CKOPOCTh
XUMUYECKOW peakIuu, XUMHUYECKOE€ paBHOBECHE, TEOPUU U 3aKOHBI (Teopus
BJIEKTPOIUTHYECKON AuccoManuu, nepuoandyecknii 3akon .M. Menneneesa, 3aKoH
COXpaHEHMsS] MAacChl BEIIECTB, 3aKOH COXPAaHEHHS W MPEBPAIICHHUS SHEPrUU MPHU
XUMHUYECKUX PEaKIMIX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEUCTBYIOIIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMHUH, MUPOBO33PEHUCCKHE 3HAHUS,
JIeXKaIue B OCHOBE MOHUMAaHUs TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHMUIA;
COBpPEMEHHBIE TIPEJACTABICHUS O CTPOCHHM BEIIECTBA HAa aTOMHOM, HWOHHO-
MOJICKYJSIDHOM U HaJIMOJEKYJISIPHOM YPOBHSX; TPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEAKIMI, TEPMOJUHAMUYECKUX U KMHETHUUYECKUX 3aKOHOMEPHOCTAX HUX
NpPOTEKAHUSI, O XUMHUYECKOM pAaBHOBECHH, PACTBOpAaX W JUCIEPCHBIX CHUCTEMax;
(dakTOIOTHYECKHUE CBEJEHUS O CBOWCTBAX, COCTaBe, IOJIYyYCHHHM U 0Oe30macHOM
UCITOJIb30BAaHUHM BAXXHEUIIMX HEOPraHWMYECKUX BEIIECTB B OBITY M TMPAKTUYECKOU
NEeSATeIbHOCTH YEeJIOBEKa, OOITUX HAYUYHBIX MPUHITUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUMW: BBISBIATh XapaKTepHbIC NPU3HAKKA TOHSITHUH,
yCTaHABJIMBAaTh HUX B3aMMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS IIPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpAICHUT;

c(OpPMHUPOBAHHOCTh YMEHHUS HCIOIB30BATh XUMUYECKYIO CHUMBOJHMKY IS
coctaBiieHus  GOpMynT  BEHIECTB U YpPaBHEHUH  XUMUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHkiIarypy (IUPAC) u TpuBHanbHble Ha3BaHHS OTIAEIbHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPECISITh BaJICHTHOCTh U CTETCHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCAUHEHUSAX, BUJl XUMUYECKOW CBSI3U (KOBaJICHTHas,
HWOHHAsA, MeETaJUIM4ecKasi, BOJOpPOJHAs), TUN  KPUCTAUIMYECKON  PEemETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMHUPOBAHHOCTH YMEHHS OOBSICHATH 3aBUCHUMOCTh CBOMCTB BEIIIECTB OT BH/A
XUMUYECKOW CBSI3M W THUMNA KPUCTAJUIMYECKOW PEmETKH, OOMEHHBIA M JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;

c(hOpMUPOBAHHOCTh YMEHUH: KiIacCU(PUIMPOBATh: HEOPraHUUYECKUE BELIESCTBA
[0 UX COCTaBYy, XMMUYECKHE PEAKIMH [0 Pa3IMYHbIM MPU3HAKAM (YUCIY U COCTaBy
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pearupyronmx BeELIECTB, TEIUIOBOMY 3(P(EKTy peakuuu, W3MEHEHHMIO CTerneHen
OKHUCJICHHMSI DJIEMEHTOB, OOpPaTMMOCTH, Y4YacTUIO KaTaju3aTopa U JIpyrue);
CaMOCTOSITEJILHO BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KIACCU(PUKALMHU U3y4aeMbIX
BELIECTB U XUMHUYECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI MEpUOInYecKoro 3akoHa /. 1.
MenpeneeBa U JEMOHCTPUPOBATH €0 CHUCTEMATHU3UPYIOIIYI0, OOBSCHUTENbHYIO U
MPOTHOCTUYECKYIO QYHKIUU;

c(hOpMHPOBAHHOCTh YMEHMI: XapaKTEPU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB
U HOHOB XMMHYECKHX 3JIEMEHTOB IMEPBOro—4eTBEPTOro nepuoaos llepuoanueckoit
cucremol  JI.MA.  MeHaeneena, WCMOJIb3Ys.  TIOHATHUSA
«OHEPIreTUYECKHE YPOBHW», «IHEPreTUYECKHE TMOAYPOBHU», «S-, P-, O-aToMHBIC
opOuTaIN», «OCHOBHOE W BO30YXIEHHOE DHHEPreTHUYECKHUE COCTOSHHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB M HX
coelMHeHui 1o nepuojam u rpynnam Ilepuoanueckoii cuctemsl J[. . Menneneena,
BaJICHTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS MX DJIEKTPOHHBIX
000J104€K;

chOpMHPOBAHHOCTh ~ YMEHHUW:  XapakTepu3oBaTh  (OMUCHIBaTH)  0OIIHE
XMMHYECKUE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKOW CBSI3U MEXKAY HEOPraHUYECKUMHU BEUIECTBAMM C MOMOIIBIO YPaBHEHHUI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

chOpPMHUPOBAHHOCTh ~ YMEHHUS  PACKphIBaTh  CYIIHOCTh:  OKHUCIUTEIHHO-
BOCCTAHOBHUTEJNIBHBIX PEAKIUM TMOCPEICTBOM COCTABIICHUS AJIEKTPOHHOrO OallaHca
ATUX pEaKlMil; peakuuii HOHHOTO OOMEHa NYyTEM COCTaBJICHUS HUX TMOJHBIX H
COKpalIEHHBIX VOHHBIX YpaBHCHUU; peakuuii TUJIPOJIN3a; peakiuii
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHHUS);

chOpPMHUPOBAHHOCTh  YMEHHUS  OOBICHATH 3aKOHOMEPHOCTH  MPOTEKaHUs
XUMHYECKUX PEAKIUNA C Y4ETOM HUX HHEPreTUYECKUX XapaKTEPUCTHK, XapakKTep
U3MEHEHMSI CKOPOCTHM XHMHMYECKOW peakluu B 3aBUCHUMOCTH OT Pa3IMYHBIX
(bakToOpoB, a TakkKe XapaKTep CMEMICHUS XUMHUYECKOTO PaBHOBECHS TOJ| BIUSHUEM
BHEIIHKX Bo3aeicTBuil (mpuniun Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMUUECKUE PEAKIUH, JIC)KAIINE
B OCHOBE IPOMBIIIJIEHHOTO MOJIYYEHHUsI CEPHOM KUCIOThI, aMMHaKa, OOIINE HAYyYHbIC
OPUHIMIBI ~ XUMUYECKHX  MPOM3BOJCTB;  IEJIECOO0PA3HOCTh  NMPUMEHCHHS
HEOPraHUYECKUX BEIIECTB B IMPOMBIIUIEHHOCTH M B OBITY € TOYKH 3pEHHS
COOTHOUIEHUS PUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAaHUW O METOJaX HAyYHOTO
MO3HAHUS SBJICHUN MPUPOABI — HAONIOACHUE, HU3MEpPEHHEe, MOJIeIUPOBAHUE,
AKCHEPUMEHT (peasIbHbI M MBICIICHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUSI PUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB U
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JUIsl OOBACHEHUS! XUMUYECKUX SIBICHUM, UMEIOIIUX MECTO B MPHUPOJIC, MPAKTUUECKOM
NEATENBHOCTY YETIOBEKA U B IOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBIABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU W TPEICTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MAaTEPUATBLHOTO €IMHCTBA MUPAa;

c(hOpMUPOBAHHOCTh YMEHUS MTPOBOJIUTh  PACUETHI: C HCIOJIb30BAHUEM
MOHATUH «MaccoBas JOJIsI BEUIECTBA B PACTBOPE» U «MOJISIPHAST KOHUEHTPALUA;
MaccChl BEIIECTBA WK 00BhEMA ra3a 1o U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU
00bEMY OJHOrO M3 YYaCTBYIOIIMX B peaKIUU BEIIECTB; TemIoBoro sddekra
peaKkluK; 3HAYEHHS BOJOPOJHOIO IOKa3aTesl pPAacTBOPOB KHUCIOT M WIETOYEH C
U3BECTHOW CTEMEHbI0 JUCCOIMAIlMU; Macchl (00bEMA, KOJWYECTBAa BEIIECTBA)
NpPOAYKTa PEAKIMH, €CIM OJHO M3 HCXOJHBIX BEHIECTB JAHO B BHUJIE pacTBOpa C
OMpeNIeIEHHOW MacCOBOM JI0Jiel pacTBOPEHHOrO BEIIECTBA WM JaHO B M30BITKE
(uMeeT mpuMecH); OJU BBIXOJAA MPOAYKTa PeaklnH; 0OBEMHBIX OTHOIICHHWH Ta3oB;
chOpMUPOBAHHOCTh yYMEHUM: CaMOCTOSATENIBHO IUIAHUPOBATh W IPOBOJUTH
XUMUYECKUN KCTIEpUMEHT  (IIPOBEJCHHE  peakuuii  HMOHHOro  oOMeEHa,
MOATBEPKJICHUE KAYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OIPEICIICHUE
cpenbl pacTBOPOB BEIIECTB C IOMOIIBIO HMHAMKATOPOB, HW3YUYCHHUE BIIMSHUS
Pa3JInYHbIX (GakTOpoB Ha  CKOPOCTb XMMHYECKOW  peakiuu, pelieHue
AKCHEPUMEHTAJIBHBIX 3a7a4 no temaM «Meramsy U «Hemeramme») ¢
cOOJII0/IeHnEM TIPaBWJI 0€30MacHOTO OOpalleHus] C BEIIeCTBAaMH U JaOOpaTOPHBIM
o0opynoBaHueM, popMyIupoBaTh  IENb UCCIIEJOBAHUS, MIPEACTABIIATh B
paznu4HOi (hopMme pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIEHUBATH UX
JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHHUM: COONIOAATh MpaBUiIa TMOJH30BAHUS XUMHYECKOM
mocyJIoi W jJabopaTopHBIM O00OpYy/IOBaHHEM, OOpAIICHUS C BEIIECTBAMU B
COOTBETCTBHUM C WHCTPYKIMSIMH IO BBITIOJHEHUIO JAa0OPATOPHBIX XUMHUYECKUX
OTBITOB, DJKOJIOTMYECKH I[EJIECOO0Pa3HOTO TIOBEACHHsI B OBITY W TPYAOBOU
NEATENBHOCTA B LEJSAX COXPAHEHUsI CBOETO 3J0POBbs, OKPYKAIOLIEW NPUPOIHOU
Cpeapl M JOCTHXKEHHs €€ yCTOMYMBOIO pa3BUTHs, OCO3HAaBaTh OIACHOCTH
TOKCUYECKOTO JEWCTBUSI HA YKHUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTaHMYECKUX
BEIECTB, MOHMMAas cMmbIici nmoka3zarens [IJIK;

c(OpPMHUPOBAHHOCTh YMEHUH: OCYIIECTBIATHh IICJICHANPABICHHBIN  TOUCK
XAMHYECKOW MH(POpPMAIMKA B Pa3TUYHBIX UCTOYHUKAX (HaydyHas W ydyeOHO-HAydHas
TUTEepaTypa, CpelncTsa maccoBor mH(opMmanuu, MHTEpHET W Apyrue), KpUTHIECKH
aHAM3UPOBATh XMMHUYECKYIO0 WH(MOpMaIMIo, epepadaThiBaTh €€ U HUCIIONIH30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a1aueil.
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TEMATHYECKOE INTAHUPOBAHUE

10-b KJIACC
KoauyecTBo yacos JIEeKTPOHHBIE
No /it HauMeHoBaHue pa3iejioB U TeM Kontpoan | IIpakruuec (undposbie)
nporpaMmmMbl Bceero HbIE KHe o0pa3oBareJIbHbIE
padoThI padoThI pecypchl
Pa3nen 1. TeopeTudeckne 0CHOBbI OPraHUYeCKOH XUMUH
[Ipenmer oprannyeckor xumuu. Teopust
11 CTPOCHHS OPTaHUYECKUX coeTMHEeHNN A. M. 11 1
bytneposa
Uroro no pazaeny 11
Pazjien 2. YriieBoaopoabl
51 [IpenenbHbIE yIiIeBOAOPOAbl — aJIKaHbI, 10
UKJIOATKAHbI
59 HenpenenpHble yriieBo10pOIbl: AIKEHBI, 18 1
aJKaJMEHbl, aJTKUHbI
2.3 ApomaTHyecKue yrieBoJA0pOabl (apeHbl) 12
24 [IpuponHble ICTOUHUKHU YTIEBOJOPOJIOB U 5
ux nepepadoTka
2.5 ["anoreHnpon3BOAHBIE YIIIEBOAOPOIAOB 4 1
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Hroro no pazugeny

49

Pa3nen 3. Kuciopoaconep:xaue oprannyeckue coeJUHEHUsI

3.1 Cnuprel. ®enon 14
KapOoHumnbsHbie cOeIUHEHNUS: aTbACTH/IbI U
3.2 keToHbl. KapOoHOBbIe KMCIOTHI. ClI0XKHbBIE 25
a¢upsl. Kups
3.3 VriaeBoasl 12
Uroro no pazgeny 51
Paznen 4. A3oTcoaepxaniue opraHn4ecKue coeMHeHn s
4.1 AMHHBL. AMUHOKHUCIOTHI. benku 15
Utoro no pazaeny 15
Pa3znen 5. BbicokoMoOJIeKY/JIIpHbIE COeTUHEHUSA
5.1 BricOKOMONEKYISIPHBIE COETMHEHUS 10
Uroro no pazneny 10
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOT'PAMME
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11-b KJIACC

KoanuecTBOo 4acos 3JIeKTpOHHbIe
HauMeHoBaHue pa3iejioB U TeM Kourpoasb (undposbie)
Ne n/m IIpakTHyec
NporpaMmael Bcero Hble o0pa3oBaTejibHbIE
KHe padoThbl
padoThI pecypchbl
Pa3jen 1. TeopeTuueckne 0CHOBBI XUMHUH
Crpoenue atoma. [lepuoanueckuii
11 3akoH U llepuoauueckas cucrema 9
' XHUMHYECKUX 3eMeHTOB /1. 1.
MenneneeBa
Crpoenue BemecTBa. MHOrooOpasue
1.2 12 1
BEILIECTB
3(1
KOHTPOJIbHA
1.3 XHUMHUYECKUE PEaAKIIUH 21 1 p
au2
TEKYLIUE)
Htoro no pazaeny 42
Pa3nen 2. Heopranuveckasi Xumusi
2.1 Hewmeramib 31
2.2 MeTamibl 23 1
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Hroro no pazugeny

54

Pa3zgea 3. XumMus 1 :KU3Hb

MeTtoabl IO3HAHUS B XUMUU. XUMUS U

3.1 6
KU3Hb
Hroro no pazaeny 6
8 (6
OBUIEE KOJIMYECTBO HACOB I10 102 KOHTPOJIbHBI
ITPOTPAMME X+2
TEKYITHX )
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IHOYPOYHOE IINTAHUPOBAHHUE

10-b KJIACC
KonnuyecTBo yacos Jomam JJIeKTPOHHbBIE
Ne Tema ypoxa Konrpoas | Ilpaktn @ Hee Hara ungposkie
n/m Bceero | Hble YyecKkue 3aJaHH | u3y4yeHUs = 00pa3oBaTeJIbHbIE
padoThI paborsr | € pecypchl
[Ipenmer u 3HaueHUE 1 8§ 81, 2, school-collection.edu.ru
OpraHUYeCKON XUMUU
DJIEKTPOHHOE CTPOCHUE 81, 2, school-collection.edu.ru
aToma yriepo/a. 15,
Banentnsie 1 yrp. 10
BO3MOKHOCTH aTOMa
yriepoja
XUMHYECKas CBSI3b B 83, 4, school-collection.edu.ru
OpraHUYeCKUX ymp. 4,
COCTUHECHUSAX. 5
MexaHu3Mbl
o0Opa3zoBaHMs 1
KOBAJICHTHOM CBSI3H,
Croco0BI pa3phiBa
CBSI3EH.
BxoaHas KOHTpoIbHAA
pabora.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Teopus crpoeHus

§16,

school-collection.edu.ru

4 OpPraHU4E€CKHUX 17,

coeauHeHui A. M. ymp. 5,

Bytieposa 6

818, school-collection.edu.ru

Buabr nzomepuu: 19

) CTPYKTYypHas, ’
ymp. 4,

IPOCTPAHCTBEHHAS. 9

OnexTpoHHbIE 3P HEKTHI 818, school-collection.edu.ru
6 B MOJIEKYJIax 19,

OpPraHUYCCKHUX ymp. 4,

COEIMHEHUH. 9

[Ipencrasnenue o 8§20, school-collection.edu.ru

KJaccupuKauy u 21,
7 CUCTEMAaTHUYECKast ymp. 3,

Homenkiatypa (IUPAC) 4

OpraHNYeCKUX BEIIECTB

Kiraccudukamms 8§22, school-collection.edu.ru
8 peakiuii B OpraHn4ecKoi yop. 4

XUMHH

Knaccuduxanms 8§22, school-collection.edu.ru
9 peaKInii B OpraHu4ecKoi ymp. 4

XUMHH
10 CucreMaTH3alHs 1 8§23, school-collection.edu.ru
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0000111eH1Ee 3HAHUI TTO yop. 3,
TEME 6
11 Jlmarnoctuueckas
KOHTpPOJIbHAs paboTa
AJIKaHBL: 8§24, school-collection.edu.ru
TOMOJIOTUYECKUN psifi, ymp. 5,
obmast popmyra, 7,10
12 HOMEHKJIATypa U
U30MEPHUS, DIIEKTPOHHOE
U MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI
dusnyeckue u §25, school-collection.edu.ru
13 XUMHUYECKHUE CBOMCTBA yop. 5,
aJIKaHOB 9
8§26, school-collection.edu.ru
Haxo’xnenue ainkaHoB B
14 ymp. 3,
MPUPOJIE.
4,5
826, school-collection.edu.ru
CriocoObl OTy4YeHHS U
15 ymp. 3,
NPUMECHEHHE aJIKAaHOB. 45
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16

[ukmoankaHsl: o0IIas
dbopmyna, HOMEHKIATypa
U U30MepHus,
0COOEHHOCTH CTPOEHUS U
XHAMHYECKHUX CBOMCTB,
CIOCOOBI MOJTYYEHUS U
IPUMCHCHHE

827,
yop.3

school-collection.edu.ru

17

[uxnoankaHel: oOmast
dopmyna, HOMEHKJIATypa
U U30MEPHSI,
0COOCHHOCTH CTPOCHHS U
XHUMHUYECKUX CBOWCTB,
CTIOCOOBI TIOTYUYCHHS U
IPUMEHEHHE

827,
yop.3

school-collection.edu.ru

18

Pemenne pacu€THbIxX
3a/ia4y Ha OTMpeJeICHHE
MOJIEKYJIIPHOU (hOPMYJIBI
OpPTaHUYECKOTO
BEIIECTBA TI0 MaCCOBBIM
JIOJISIM aTOMOB
AJIIEMEHTOB, BXOJISIINX B
€ro COCTaB.

827,
ymp. 8

school-collection.edu.ru
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19

Pemenue pacu€THbix
3a/1a4 Ha ONPEEIICHUE
MOJIEKYJIIPHOM (hOPMYJIBI
OpPraHUYECKOr0
BEIIIECTBA 10 MAaCCOBBIM
J0JIsIM aTOMOB

QJICMCHTOB, BXOJAIIIUX B
€ro COoCTasB.

8§27,

yIp. Ha
JucTe

school-collection.edu.ru

20

Pemenue pacuérHpix
3a/1a4 Ha OIpEJEeICHUE
MOJIEKYJISIPHOU (pOPMYIIBI
OpraHUYECKOI0
BEILECTBA 10 MAaCCOBBIM
JOJISIM aTOMOB
AJIEMEHTOB, BXOASIIUX B
€ro COCTaB.

8§27,

yIp. Ha
JUCTE

school-collection.edu.ru

21

CucremaTusanus u
0000111IeHrE 3HAHUN T10
TEME.

8§27,

yIp. Ha
JUCTE

school-collection.edu.ru
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AJKeHBI: §28, school-collection.edu.ru

TOMOJIOTHYECKUH PA/I, ymp. 6,

obmast popmyra, 8,9
22 HOMEHKJIATypa,

AIIEKTPOHHOE U

IPOCTPAHCTBEHHOE

CTPOEHHUE MOJIEKYII.

CrpykTypHas v nuc- §28, school-collection.edu.ru
23 TpaHC-U30MEPHUS ymp. 6,

AJIKCHOB. 8,9

dusnueckue u §29, school-collection.edu.ru
24 XUMHUYECKHE CBOMCTBA ymp. 2,

ankeHoB. [IpaBuio 3)

MapkoBHHUKOBA

DuU3nYECKUE U 8§29, school-collection.edu.ru
o XUMHUYECKHE CBOMCTBA ymp. 2,

ankeHoB. [IpaBuio 3)

MapkoBHHKOBa

830, school-collection.edu.ru

CriocoObl OTy4YeHHS U
26 ymp. 5,

MPUMEHEHUE ATKEHOB 7
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[TpakTuueckas padora No Crp. school-collection.edu.ru
97 1 mo teme "[lonyuenue 412
ATUJICHA U U3YYEHUE €TO
CBOMCTB"
Pemenue pacu€rHbix 8§30, school-collection.edu.ru
3a/lay Ha OINpeJeieHHe ymp. 8
28 MOJIEKYJISIPHOU (pOPMYJIbI
OpPraHUYECKOr0
BEIIECTBA
Pemrennie pacu€rHbIx 8§30, school-collection.edu.ru
3a/1a4y Ha OTpeJeIeHHe ymp. 8
29 MOJICKYJIIPHOU (POPMYITBI
OpPraHUYECKOT0
BEIIECTBa
AJIKaJTMEeHBI: 831, school-collection.edu.ru
30 CONPSKEHHBIE, yop. 1,6
U30JIMPOBaHHbIE,
KyMYJINPOBAaHHBIE.
Ocobennoctu
AJIIEKTPOHHOT'O CTPOCHUS
31 XUMHUYECKHE CBOMCTBA 831, 2, school-collection.edu.ru
CONPSIKEHHBIX JUCHOB 4
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CnocoObl OJTy4YeHUs U

§32,

school-collection.edu.ru

32 yop. 3,
NIPUMEHEHHUE AJIKAIUEHOB 5
832, school-collection.edu.ru
CniocoObl OJTy4YeHHUsI U
33 yop. 3,
IIPUMEHEHHUE aJIKaIUEHOB 5
AJNKWHBL: 833, school-collection.edu.ru
TOMOJIOTUYECKHUH Psif, ymp. 2,
obmast popmyra, 4,5
34 HOMEHKJIATYpa,
3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
¢duznueckre CBONCTBA
. 834, school-collection.edu.ru
XHUMUYECKHE CBOKCTBA
35 ymp. 2,
AJIKMHOB
11
36 KayecTBeHHEIE peaKIuu 834, school-collection.edu.ru
Ha TPOWHYIO CBSI3b ynp. 6
835, school-collection.edu.ru
CriocoObl TOTy4YeHHS U
37 yop. 1,
NIPUMEHEHUE aJIKUHOB 5
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Pemenue 3anau: pacy€rol

§35,

school-collection.edu.ru

38 110 YPaBHEHUIO ymp. 4
XUMHUYECKOU peaKkuu
Cucremaruzauusa u 833, school-collection.edu.ru
39 0000111eHre 3HAHUM TT0 yrp.3,6
TEME
ApEHBI: TOMOJIOTMYECKUM 836, school-collection.edu.ru
psn, obmast popmyia, ymp. 1,
HOMEHKJIaTypa. 2,8
40 DJIEKTPOHHOE U
POCTPAaHCTBEHHOE
CTpOEHHUE MOJIEKYJT
OeH30J1a U TOJIyoJIa, UX
¢duznueckre CBONCTBA
ApEHBI: TOMOJIOTUYECKUIA §36, school-collection.edu.ru
psn, obmas popmyia, ymp. 1,
HOMEHKJIaTypa. 2,8
41 DJIEKTPOHHOE U

MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJI

OeH30J1a ¥ TOIyoIa, UX
(bu3uIecKre CBOKWCTBA

42
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XUMHUYECKHUE CBOUCTBA

837,

school-collection.edu.ru

42 apeHOB: peakluu ymp. 8,
3aMCILICHUA 9
XuMHUYeCcKHe CBOMCTBA 837, school-collection.edu.ru
apEHOB: peaKiuu 10,11
43 PUCOEAUHEHUS,
OKHUCJICHHE TOMOJIOTOB
OeHzosna
Oco0enHoctTn 838, school-collection.edu.ru
44 XUMUYECKUX CBOMCTB ymp. 3,
cTUpoJia 5
Pemienue pacu€THbIX 838, school-collection.edu.ru
3a/iay Ha OIpeJeIeHHe ymp. 7,
45 MOJICKYJISIPHOM (hOPMYJIBI 8
OpPTaHHYECKOTO
BEIIIECTBA
Pemenue pacu€THbIxX 838, school-collection.edu.ru
3a71a4 Ha OIpPECIICHUE yop. 7,
46 MOJIEKYJIIPHOM (hOPMYJIBI 8
OpPTaHHYECKOTO
BEILIECTBA
Crioco0Obl mosty4eHus u 8§38, school-collection.edu.ru
4 IIPUMEHEHUE apPEHOB ymp. 6
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I'ereTnueckas CBI3b

§32,

school-collection.edu.ru

48 MEXIY pa3IuyHbIMU ymp. 6,

KJIaccaMu 7

YIJIEBOAOPOAOB

TegeTnueckas CBS3b 832, school-collection.edu.ru
49 MEXKIY Pa3JIMYHBIMU ymp. 6,

KJ1accaMM 7

YIJIEBOAOPOAOB
50 Pacuérsl o ypaBHEeHUSIM 8§28, school-collection.edu.ru

XUMHUYECKUX PEAKIHM. yrp. 9

Cucremaruzanus u §28, school-collection.edu.ru
51 0000111eH1e 3HAHUM TT0 yrp. 9

TEME.

[TpupoaHbIii ras. 839, school-collection.edu.ru
52 [TonyTHBIC HEDTSIHBIC ymp. 6

raspl

KameHnHsbI# yroib u 840, school-collection.edu.ru
53 MPOAYKTBI €70 yop. 1,

nepepadoTKu 2

He(i)TB H CIIOCOOLI eé 840, school-collection.edu.ru
54 nepepadoTKH. ymp.3

[IprumeHeHne npoayKTOB

nepepadoTku HepTH
55 Heds 11 criocolbl eé 840, school-collection.edu.ru
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nepepaboTKH. ymp.3

IIprMmeHeHnue npoayKToB

nepepaboTku HedhTH

TeHeTnueckas CBI3b 841, school-collection.edu.ru
56 MEXY pa3IuIHbIMU cxema 9

KJ1accaMM

YTJIEBOJIOPOIOB

FaJ'IOl“eHOHpOI/IBBO,ZIHBIG 842, school-collection.edu.ru

YTJIEBOIOPO/IOB: ymp. 6,
57 AJIEKTPOHHOE CTPOCHHUE; 9

pEeaKIUK 3aMENICHUS

rajioreHa

I[eﬁCTBPIe HIeJIOUEN Ha §42' school-collection.edu.ru

rajoreHnpoOr3BOHBIE. yIp.
58 Bzaumoneiictue 13,14

JINTAJI0IreHAJIKAHOB C

MarHveM U IIMHKOM

CucremaTusanus u 842, school-collection.edu.ru
59 0000111eH1Ee 3HAHUH TT0 ymp. 16

pazneny

"VYrneBonopoibr"

KonTtponbsHas padota 1mo 842, school-collection.edu.ru
o0 teMe "YrieBonopoast” yop. 15
61 TpenenbHble 843, school-collection.edu.ru
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OJIHOATOMHBIE CTIUPTHI:
TOMOJIOTUYECKUH P,
obmast popmyra,
CTPOEHUE MOJIEKYI,
u3oMepus,
HOMEHKJIATypa,
KJaccuukanus,
dbuznveckue CBONCTBa

ymp. 6

XuUMHYECKHEe CBOMCTBA 844, school-collection.edu.ru
62 npeenbHBIX ymp. 9,

OJITHOATOMHBIX CIIUPTOB 11

XHUMUYECKHE CBOKCTBA 844, school-collection.edu.ru
63 peeTbHbIX ymp. 9,

OJIHOATOMHBIX CIIHPTOB 11

Crioco6sl IOTyYeHUs U 844, school-collection.edu.ru
64 IpUMEHEHUE ymp. 4,

OJTHOATOMHBIX CIIUPTOB 5

Crioco0sI TOTyYeHUS U 844, school-collection.edu.ru
65 MIpUMEHEHHUE ymp. 4,

OJTHOATOMHBIX CIIUPTOB 3)

[IpocTsie 3¢pupsr: 844, school-collection.edu.ru

HOMEHKJIaTypa u ymp. 6,
66 HM30MepHsi, 0COOCHHOCTH 7

bU3NYECKUX 1
XUMHYECKUX CBOUCTB
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MHOroaTtoMHbI€ CIIUPTHI:

845,

school-collection.edu.

ru

ATUJICHTJIUKOIb U ymp. 4,
67 TJIMIEPUH, UX 5
duznueckue u
XUMHUYECKHE CBOMCTBA
MHOTOaTOMHBIE CITUPTHI: 845, school-collection.edu.ru
ATUJICHTJIUKOIb U ymp. 4,
68 TJIMLEPUH, UX 5
buzndeckue u
XUMHUYECKHE CBOMCTBA
C11oco0ObBI MOJTyYeHHUS U 845, school-collection.edu.ru
69 IpUMEHEHUE ymp. 6,
MHOT'OATOMHBIX CITUPTOB 8
deHout: cTpoeHue 846, school-collection.edu.ru
20 MOJICKYJIBI, pu3nuecKue yop. 3,
cBolcTBa. TOKCHUYHOCTH 4
dbenoma
71 XyuMH4YecKue CBOMCTBA 846, school-collection.edu.ru
¢denomna ymp. 6
2 CnocoObI TOJTYYCHUS | 846, school-collection.edu.ru
! npuMeHeHue GeHoa ymp. 8
[TpakTryeckas pa60Ta No 846, school-collection.edu.ru
73 2. Pemienue yrp. 9
SKCIIEPUMEHTAIBHBIX
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3axa4d o teMe "CrupThl

u heHombr"

Cucremarusanus u § 45, school-collection.edu.ru
74 0000111eH1Ee 3HAHUH 110 ymp. 7,

TEME 9

AJpneruasl 1 KETOHBI: 847, school-collection.edu.ru

AJIEKTPOHHOE CTPOCHHE ymp. 2,

KapOOHUIILHOM TPYIIIIBI; 3
75 TOMOJIOTHYECKHUE PSIIbI,

obmast popmyra,

U30Mepust 1

HOMEHKJIaTypa

AJpneruasl 1 KETOHBL: 847, school-collection.edu.ru

AIEKTPOHHOE CTPOCHHE ymp. 2,

KapOOHUIBLHOM TPYIIIIHL; 3
76 TOMOJIOTHYECKUE PSIIBI,

obmast popmyia,

HU30MEpHs U

HOMEHKJIaTypa

Anbaeruasl 1 KETOHBI: 847, school-collection.edu.ru
7 ¢u3nyeckue cBONCTBA; ymp. 4,

peaKIUy TPUCOETUHEH NS 5
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Peakimnu oxuciaenus n

848,

school-collection.edu.ru

78 KAaueCTBEHHBIE PEaKLIUU ymp. 2,

aJIbJICTUIOB U KETOHOB 7
79 Cnioco0b1 moTy4eHust 848. school-collection.edu.ru

aJbJIETUI0B U KETOHOB VYmp. 3

OIIHOOCHOBHEIE 849, school-collection.edu.ru
30 npeaesibHbIe KAPOOHOBBIC ymp. 2,

KHCJIOTBI, 0COOEHHOCTH 3

CTPOCHUS UX MOJICKYI

OIIHOOCHOBHEIE §49, school-collection.edu.ru
81 npeaebHbIe KApOOHOBBIC ymp. 2,

KHCJIOTBI, 0COOEHHOCTH 3

CTPOCHHS UX MOJICKYJI

N3zomepus u 849, school-collection.edu.ru
82 HOMEHKJIaTypa yop. 1

KapOOHOBBIX KUCIIOT, UX

bu3uIecCKre CBOMCTBA

HNzomepus u 849, school-collection.edu.ru
83 HOMEHKJIaTypa yop. 1

KapOOHOBBIX KHCIIOT, KX
bu3uYeCcCKre CBOMCTBA
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XUMHUYECKHUE CBOUCTBA

849,

school-collection.edu.ru

84 MpeACIIbHBIX ymp. 8
OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT
g5 XUuMHUYecKHe CBOMCTBA §49, school-collection.edu.ru
npeenbHbIX ymp. 8
OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOICTB §5]_’ school-collection.edu.ru
36 MYypaBbHHOW KUCIIOTBI. ymp. 1,
MHoroobpasue 4
KapOOHOBBIX KUCJIOT
OCco0eHHOCTH CBOMCTB: §51, school-collection.edu.ru
HETPEeICIbHBIX U yop. 5,
apOMaTHYECKHUX 6
KapOOHOBBIX,
87 JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX
kuciaot. [Ipencrasurenu
BBICIIINX KapOOHOBBIX
KHCJIOT
850, school-collection.edu.ru
[TonsATHE O IPOU3BOAHBIX
88 ymp. 5,
KapOOHOBBIX KUCJIOT 6. 7
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CrniocoObl osTy4eHus u

§50,

school-collection.edu.ru

89 MPUMEHEHHE ymp. 8
KapOOHOBBIX KHUCIIOT
CrnoxHble 3QUpHI: 8§50, school-collection.edu.ru
90 TOMOJIOTHYECKUH PSI, ymp. 3,
obmast popmyra, 4
U30MEpHs U
HOMEHKJIaTypa
dusnueckue u 8§50, school-collection.edu.ru
91 XUMHUYECKHUE CBOMCTBA ymp. 4
3¢hupoB
Pemenue pacuérHbix 850, school-collection.edu.ru
3a/iay: 0 YpaBHEHUIO ymp. 9
XUMHUYECKOU PEaKlnu, Ha
92 ompeieeHue
MOJICKYJISIPHOM (hOPMYJIBI
OpPTaHUYECKOTO
BEILIECTBA
HpaKTI/I‘IeCKaﬂ pa60Ta No CT].’). school-collection.edu.ru
3. Pemenue 414
03 AKCIIEPUMEHTAITLHBIX

3a/1a4 1o TeMe
"KapOoHOBbIE KUCTOTBHI.
Cnoxusie 3¢pupsr"
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Kupsr: ctpoenue,

863,

school-collection.edu.ru

94 duznueckue u ymp. 1,

XHMHUYECKHE CBOMCTBA 2,3

(rumpomnus)

Oco0eHHOCTH CBOMCTB 863, school-collection.edu.ru
95 KUPOB, COJIEPHKAITUX ymp. 4,

OCTaTKHU HEMpeAeTIbHbIX 6

KUPHBIX KUCTOT. JKUpbI

B [IPUPOJIC

Mb1a KaK COJIM BBICIIUX 863, school-collection.edu.ru

KapOOHOBBIX KHUCIIOT, UX ymp. 8
96 MOIOIIEE IEUCTBUE.

[TonsTHE O

CUHTETUYECKUX MOIOLIUX

cpenctBax (CMC)

I'enetnueckas cBsI3b 863, school-collection.edu.ru
97 YTJIEBOAOPOJIOB U yrp. 6

KHUCJIOPOJCOAEPHKAIINX

OpraHUYECKUX BEILIECTB

. 863, school-collection.edu.ru

08 PacuéTel o ypaBHeHKMM yip. 5,

XUMUYECKUX peaKIui ;
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CucremaTtuzaimsa 1

863,

school-collection.edu.ru

99 0000111eH1Ee 3HAHUH 110 ymp. 11

TEME

OO0mrast XxapaKTepUCTHKA 858, school-collection.edu.ru

YIJIE€BOJOB U ymp. 1,
100 KJIacCUPUKaLUs 3

yTII€BOJIOB (MOHO-, IU- U

HOJIMCaXapu/ibl)

MoHocaxapusr: 8§59, school-collection.edu.ru
101 dbu3nvecKkue CBONCTBA U ymp. 3

HAXOXKJICHHE B IIPUPOJIE

MoHocaxapuasr: 8509, school-collection.edu.ru
102 XUMHUYECKHE CBOMCTBA U ymp. 3

HAXOXKJICHHE B IPUPOJE

[IpuMeHeHUE IITFOKO3BI, 860, school-collection.edu.ru
103 €€ 3HaUCHUE B yop. 5,

KU3ZHENESITEIIbHOCTU 6

opraHusma

Jlnucaxapuipl: caxaposa, 861, school-collection.edu.ru

MaJIbTO3a U JIAKTO3A. yrp. 10
104 Haxoxnenue B mpupoe

Y IPUMEHEHUE
JIcaxapuaoB

53


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hoﬂﬂcaxappmm; 862, school-collection.edu.ru
CTpOEHUE ymp. 4,
105 MaKpOMOJIEKYI, 7
duznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE
Hoﬂﬂcaxappmm; §62, school-collection.edu.ru
CTpPOEHHUE ymp. 4,
106 MaKpPOMOJIEKYJI, 7
buzndeckue u
XHMHUYECKHUE CBOMCTRBA,
IIPUMEHECHUE
TTousaTue 00 869, school-collection.edu.ru
107 UCKYCCTBCHHBIX ymp. 5,
BOJIOKHAX 7
Pemenne pacueTHbIX 8§70, school-collection.edu.ru
3aJ1a4 Ha OIPEJICIICHUE ymp. 4,
108 JIOJTH BBIXOJIa MPOJTYKTa 56

peaKIuu oT
TEOPETHUCCKHU
BO3MOYKHOTO
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Pemenue pacueTHsix

§70,

school-collection.edu.ru

3a7a4 Ha OIpECIICHUE ymp. 4,
109 JIOJIA BBIXOJIa MMPOAYKTa 5,6
peakIuu oT
TEOPETUUECKHU
BO3MOJKHOT'O
CucremaTuzanus 1 8§70, school-collection.edu.ru
110 000011IeHIE 3HAHUH TT0 ymp. 10
pasnemny
Kontponwuas padora o 869, school-collection.edu.ru
TEME yrop. 5
111 "Kucnopoaconep:xaiiue
OpraHUYEeCKHe
coequHeHus"
112 AMUHBI KJIaCCI/I(i)I/IKaHI/Iﬂ, 8§52, school-collection.edu.ru
CTPOCHHE MOJICKYII, ymp. 2
obmast popmyia,
H30MEpHsi, HOMEHKJIATypa
1 (hU3MIECKUE CBOMCTBA
AMUHBL: KHaCCHCbHKaHHﬂ, §52’ school-collection.edu.ru
CTPOCHHE MOJIEKYII, ymp. 2
113 obmas hopmymna,

N30MEepHs,
HOMEHKJIaTypa 1
dbu3nyecKrue CBOMCTBRA
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XUMHUYECKHUE CBOMCTBA

§53,

school-collection.edu.ru

114 ymp. 9,

anupaTUIeCKuX aMUHOB 3

AHWINH: CTPOCHHE 8§54, school-collection.edu.ru
115 aQHUJIMHA, 0OCOOCHHOCTH ymp. 8.

XUMHUYECKHX CBOMCTB 10

aHWJIMHA

AHWINH: CTPOCHUE 8§54, school-collection.edu.ru
116 aHUJIMHA, 0OCOOCHHOCTH ymp. 8.

XUMHYECKHX CBOMCTB 10

aHWJIMHA

C11oco0ObBI MOJTyYeHHUS U 8§54, school-collection.edu.ru
117 MPUMEHEHUE yrp. 9

anuQaTUIeCKUX aMUHOB

AMHHOKUCIIOTBI: 864, school-collection.edu.ru

HOMEHKJIaTypa 1 ymp. 9,
118 nzoMepusi, huzndeckue 10

cBoyicTBa. OTHeNbHbBIE
MPEICTAaBUTEIH (.-
AMUHOKHUCJIOT
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XUMHUYECKHUE CBOMCTBA

§65,

school-collection.edu.ru

aMUHOKHUCJIIOT, UX ymp. 2,
119 OMOJIOTHYCCKOC 4
3HAYCHUE aMHMHOKHCIIOT.
CuHTE3 U ruapOIn3
MIENTHIOB
benku kak mpupogHbIC 866, school-collection.edu.ru
120 NOJINMEPBL; CTPYKTYPBI ymp. 3,
OeIKoB 4
866, school-collection.edu.ru
XHUMHUYECKHE CBOMCTBA
121 ymp. 5,
OeIKoB
6
A30TCOII€p>KaIIII/Ie 856, school-collection.edu.ru
reTEePOIUKINYECKUE ymp. 4,
12 COEIMHEHUS. 867,
HyknenHoBbI€ KUCTTOTHI: yop. 5,
COCTaB, CTPOCHUE U 7
Ouonornyeckas pob
A3zoTcoaepikamue 856, school-collection.edu.ru
FEeTePOLMKITNYECKHE ymp. 4,
123 COCAUHCHHS. 867,
HyxnenHoBbIe KUCIIOTHI: ymp. 5,
COCTaB, CTPOCHUE U 7

OuoJioruveckas poJib
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124

[Ipaktuueckas padora Ne
4. Peuienue
AKCTIIEPUMEHTAJIBHBIX
3a/1a4y 1o TeMe
"A3oTCcoaepIKaIlue
OpraHUYEeCKUe
coequHeHus"

857,
ymp. 10

school-collection.edu.ru

125

[Ipaktrnueckas padora Ne
5. Penienue
AKCTICPUMEHTAJIBHBIX
3aJ1a4 110 TEME
"Pacrio3HaBaHue
OpraHUYECKUX
coequHeHNH"

331,3.1

school-collection.edu.ru

126

KontponsHas pabora mo
Teme "A3zoTcoaepkaiiue
OpraHUYECKHE
coenuHeHus"

331,3.2

school-collection.edu.ru

127

OCHOBHEBIE TTIOHATHS
XUMHHU
BBICOKOMOJICKYJISIPHBIX
COCJTMHEHHUH ¥ METOIbI
AX CUHTE3a —
MTOJTMMEPHU3AITUS 1
MMOJIMKOHACHCALIUS

869,
ymp. 8

school-collection.edu.ru
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128

OCHOBHBIC TIOHITHS
XUMUH
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN U METO/IbI
UX CUHTE3a —
MOJIMMEPU3ALIUS U
ITOJIMKOHICHCAIIUS

869,
ymp. 8

school-collection.edu.ru

129

IInactmaccel. BoiokHa
Yrunuzanusa u
nepepaboTKa MaacTuka

870,
ymp. 5, 6

school-collection.edu.ru

130

IInactmaccel. BookHa
Yrunnzauusa u
nepepaboTKa IaacTuka

870,
ymp. 5, 6

school-collection.edu.ru

131

DJ1aCTOMEPHI:
HaTypaJIbHbIN

CUHTETUYECKUE KayUyKHU.

Pe3una

832,
yop. 5

school-collection.edu.ru

132

DnacToOMepBI:
HATypaJIbHBIN

CHHTETUYECKUE KayUyKH.

Pes3una

832,
yop. 5

school-collection.edu.ru

133

O0001eHEe 1
cUCTeMaTHU3alusa 3SHAaHU U
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O00011eHYE U
134 o 5 1
cUCTEMAaTH3aLUs 3HAHUI
O0001IeHuE U
135 B § 1
cUCTEMAaTH3alUs 3HAHUI
O060011eHNE U
136 B 5 1
cUCTEMAaTH3aLUs 3HAHUI
OBIIEE KOJIMYECTBO 136 5
YACOBIIO ITPOI'PAMME
11-b KJIACC
KoanuecTBO 4acoB Nara DJIeKTPOHHbIE
T
udpoBLIe
Nen/m | Tema ypoka Bcer Kontpoa IlpakTHyeck | H3y4e wnpp
bHbIE o0pa3oBaTeJibH
0 e padoThbl HUSA
padoThI ble pecypchl
1 Atom. CocTaB aTOMHBIX SIZIED. 1 school-
XuMmuueckui 3sieMeHT. M30Tonbl collection.edu.ru
CtpoeHue 3JIeKTPOHHBIX 000JI0UEK school-
2 aTOMOB, KBAHTOBBIE YHCJIA. 1 1 collection.edu.ru
JlnaraHocTudeckass KOHTpOJIbHas paboTa
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KJIaCCI/I(l)I/IKaHI/ISI XUMHWYCCKUX 3JICMCHTOB

school-

3 (s-, p-, d-, f-onemenThI) AHamu3 collection.edu.ru
KOHTPOBJIBHOM paOOThI
PacripeieieHue JIEKTPOHOB 10 aTOMHEBIM school-

4 Op6I/ITaJI$IM collection.edu.ru
DneKTpOHHbIE KOH(UTYpALIMH AaTOMOB school-

5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM collection.edu.ru
COCTOSTHUHU
DIIEKTPOHHbIE KOH(UT YA HOHOB. school-

6 collection.edu.ru
DIIEKTPOOTPHULIATEIILHOCTh
[Tepnonnueckuit 3akoH u [lepuoguueckas school-

7 cUCTeMa XMMHUYECKUX daeMeHToB 1. . collection.edu.ru
MenzeneeBa, CBSI3b C COBPEMEHHON
TEOPUEN CTPOCHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOICTB school-

3 XHUMHYECKUX DJIIEMEHTOB U 00pa3yeMbIX collection.edu.ru
HMMU TIPOCTHIX U CJIOKHBIX BEIIECTB 110
rpynmnam u nepuojam
CucreMaTn3anus 1 0000IIeHHE 3HAHUH school-

9 O TeMe collection.edu.ru
Buibl XuMu4eCKO# CBSI3U. MeXaHU3MBbI school-

10 collection.edu.ru

00pa3oBaHUs KOBAJICHTHOH CBSI3H.
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Bonopoanas cBsa3b. MexXMONEKyIsIpHbIE

11
B3aUMOJECHUCTBUSA
BaneHTHOCTB U BaJlEHTHBIE BO3MOKHOCTH school-

12 aToMOB. CB$I3b 2JIEKTPOHHOU CTPYKTYPBI collection.edu.ru
MOJIEKYJI C UX T€OMETPUYECKUM
CTPOEHUEM
[MpencTaBieHus 0 KOMIIEKCHBIX school-

13 collection.edu.ru
COEJIMHEHUSX: COCTAB 1 HOMEHKJIATypa
BemecTBa MOJIEKYISIpHOTO U school-

14 HEMOJIEKYJISIPHOTO CTPOCHUS. THIIbI collection.edu.ru
KPUCTAJUTMYECKHUX PELIETOK U CBOMCTBA
BEILECTB
[TonsiTHE O IUCTIEPCHBIX CUCTEMAX. school-

15 collection.edu.ru
[IpencraBieHne 0 KOJJIOMAHBIX pacTBOPAX
HctunHbIEC paCTBOPHI: HACHIIIICHHBIC U school-

16 HEHACHIIIIEHHBIE, PACTBOPUMOCTb. collection.edu.ru
Kpucramioruaparsr
Croco0bl BEIPaKEHUS! KOHLIEHTPALIMU school-

17 collection.edu.ru
pacTBOpPOB
Pemenue 3a1a4 ¢ HCnoyb30BaHUEM school-

18 MOHATHH "MaccoBas J10JIsl pAaCTBOPEHHOTO collection.edu.ru

BemecTra'", "MOJIIpHAs KOHIIEHTpaus"
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Knaccuduxanus u HoMeHKIaTypa

school-

19 collection.edu.ru
HEOPTraHUYECKUX BEIECTB
CucreMaTn3anus 1 0000IIEHNE 3HAHUH school-

20 0O TEME collection.edu.ru
KonTtponbsHas pabora no remam school-
"Ctpoenue atoma. [leprnoanyeckuii 3aKoH collection.edu.ru

21 u [lepuoanyeckasi cucteMa XUMHUUECKUX
snemenToB JI. 1. Menneneena',

"Ctpoenue BeriectBa. MHOrooOpasue

BelecTB"

Kiaccuduxaiys XuMUIeCKUX peakiinii B school-
HEOPTraHUYECKON M OpraHWYeCKOU XUMHH. collection.edu.ru

22 3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpAaHEHUS U MPEBPAIICHUS SHEPTUU TIPU
XUMHYECKUX PEAKITUIX

23 TennoBeie 3(pheKThI XUMUIECKUX school-
peakiui. TepMOXUMHUYECKUE YPAaBHEHUS collection.edu.ru
Beruncnenns no ypaBHeHUAM school-

24 XUMHUYECKMX PEAKLIUI U collection.edu.ru
TEPMOXUMUYECKUM YPABHEHUSIM
CKopoCTh XUMHYECKOM peakiuu, eé school-

25 3aBUCUMOCTbH OT PA3TMYHBIX (DaKTOPOB. collection.edu.ru

Karanus n katanuzatopsl
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school-

26 ['oMoOreHHbIE U TETEPOTEHHBIE PEAKIINT collection.edu.ru
[Ipaktuueckas padora Ne 1 no teme school-

27 "BnusiHue pa3nudHbIX (PaKTOPOB Ha 1 (texymas) collection.edu.ru
CKOPOCTb XMMUYECKOW peakuuu”
OO6patumMble 1 HEOOpaTUMbIE PEaKIUU. school-

28 collection.edu.ru
XUMHYECKOE PABHOBECHE
[Ipaktuueckas pabora Ne 2 o Teme school-

29 "BiusiHre pa3auyHbIX (AaKTOPOB Ha 1 (Texymmas) collection.edu.ru
MIOJIOKEHUE XUMUYECKOTO paBHOBeCHs"
DNEeKTPOIUTUYECKAS TUCCOLIUALIA. school-

30 CuibHBIC B clTa0bIe SJICKTPOJIUTHIL. collection.edu.ru
Cremnenp quccoranm
HNonnoe npoussenenue Boapl. Cpena school-

31 BOJIHBIX pacTBOPOB. BoiopoaHbIii collection.edu.ru
nokasareib (pH) pactBopa
T'uaponus coneil. Peakuyu, IpoTeKaromue school-

32 collection.edu.ru
B PacTBOPaXx 3JEKTPOIUTOB
[IpakTrueckast padora Ne 3 o teme school-

33 "XUMHUUYECKHE PEaKIMK B PaCTBOPaAX 1 collection.edu.ru

AIEKTPOJIUTOB"
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OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC

school-

collection.edu.ru

34 peakuuu. BaxxHenme OKUCIUTENN U
BOCCTAaHOBUTEIIN
MeTo1 371eKTPOHHOrO (3IEKTOHHO- school-
35 I/IOHHOFO) 6aTanca collection.edu.ru
DIEKTPONIU3 PACTBOPOB M PACILIABOB school-
36 BEIICCTB collection.edu.ru
school-
37 Pemienre 3a1a4 pa3IMuHbBIX TUTIOB collection.edu.ru
school-
38 Pemienue 3aga4 pa3auyHbIX TUIIOB collection.edu.ru
39 Cucremaruzanus 1 000011IeHIE 3HAHUI school-
collection.edu.ru
o TeMe "XuMHUuecKue peakiuu"
40 KoHTponpHas paboTa o Teme school-
collection.edu.ru
"Xumuueckue peakiuu"
IlomosxeHne HEMETAJIJIOB B school-
41 [eproauUecKoii cHCTEME XUMUYECKUX collection.edu.ru
anemenToB JI. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHS X aTOMOB.
dusnyeckue CBOMCTBAa HEMETAIOB
AN0oTpOnus HEMETAIUIOB (Ha IpUMeEpe school-
42 collection.edu.ru

KHCJI0poJa, cephl, hochopa u yriaeposaa)
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Bonopon: nonydyenue, puznueckue u

school-

43 o collection.edu.ru
XHUMHUYECKUE CBOMCTBA. [ MIpHIbI
I'anorensl: HAXOXXIEHUE B IPUPOJE, school-

44 CHI0CcOOBI MOTy4YeHHs, (pU3ndecKue u collection.edu.ru
XHUMHUYECKHE CBOMCTBA
[amorenoBogopoasl. Baxueimue school-

45 KHUCJIOPOJICOIEPIKAIINE COSTUHEHUS collection.edu.ru
raJloreHOB
JlaGopaTtopHbI€ ¥ IPOMBIIILJICHHBIE school-

46 CIIOCOOBI MOTYYCHUS TAIOTCHOB. collection.edu.ru
[IpuMeHeHre TaJoreHOB U MX COSIUHECHUH
[TpakTudeckas pabota Ne 4. Pemienue school-

47 OKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME collection.edu.ru
"T"anorensr"
Kucnopon: maboparopssie u school-

48 IIPOMBIIIIICHHBIC CIIOCOOBI MTOJTYUCHUS, collection.edu.ru
(GU3NIECKUEe U XUMHUECKHAE CBOCTBA.
O3o0H. [IpuMeHeHnE KUCIOpOIa U 030HA

school-
49 OKCHIbI ¥ TIEPOKCHJIBI collection.edu.ru
school-
50 Pemenne 3a1a49 pa3imyHbIX TUIIOB collection.edu.ru
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Cepa: HaXOXKJCHHE B IPUPOJIE, CIIOCOOBI

school-

collection.edu.ru

o1 MOJIy4eHUsI, PU3NUECKHE U XUMUYECKUE

CBOMCTBA
school-

52 CepoBonopo, cynbhusl collection.edu.ru
Kucnoposaconepxaiine COSTUHEHUS CEPBI. school-

53 o o collection.edu.ru
OCOOEHHOCTH CBOMCTB CEPHON KHCIIOTHI
[Ipaktuueckas pabora Ne 5. Perenue school-

54 AKCIIEPUMEHTATBHBIX 3aJ1a4 10 TEME collection.edu.ru
"Cepa u e€ coequHeHus"
A30T: HAXOXKJIEHUE B MPUPOJIE, CITOCOOBI school-

55 HOJy4YeHHS, PU3NUECKHEe U XMMHUYCCKUE collection.edu.ru
CBOICTBAa. AMMHAaK, HUTPHUIBI
Kucnopoaconepxaime coeTMHeHUS school-

56 azota. OcoOEHHOCTH CBOMCTB a30THOM collection.edu.ru
KHCJIOTBI
[IpuMeHEHKE a30Ta ¥ €r0 COEAMHEHHI. school-

o7 collection.edu.ru
A3oTHBIE y100peHus
docdop: HAXOKISHHUE B IPUPOJIE, school-

58 CTHIOCOOBI TTOJTyUeHUs!, PU3UUSCKHE U collection.edu.ru

XUMHU4eckue cBoricTBa. Dochuasr u

dbochun
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Oxkcuasl pocdopa, hochopcoaepxaiire

school-

o9 o collection.edu.ru
K1cIoThl. Conn pochopHOI KUCTOTHI
[Tpumenenue pochopa 1 ero coeMHEHNUIH. school-

60 collection.edu.ru
docdopHbie yaoOpeHus
[Ipaktuueckas padbora Ne 6. Perenue school-

61 IKCIICPUMEHTAIBHBIX 33124 110 TeMe collection.edu.ru
"AzoT u ¢pocdop u ux coequHeHUn"
VYriepoi: HaXoXJIeHUE B MIPUPOJIE, school-

- AJUIOTPOIIHBIC MO (UKALIIL; collection.edu.ru
du3znuecKkre U XUMUYECKre CBOMCTBA,
IPUMEHEHHE
Oxkcup yrinepoaa(Il), okcua yrmepoma(1V), school-

63 . collection.edu.ru
yroJibHAsl KUCJIO0Ta U €€ COJn

school-

64 PGHIGHI/IG SaIla‘{ paSHI/II‘IHbIX TUIIOB collection.edu.ru
KpemHuuii: HaxoxaeHue B IpUupoe, school-

65 CTIOCOOBI MOJTyUeHUSI, PU3NIESCKHE U collection.edu.ru
XUMHUYECKHE CBOKCTBA
Oxcuz kpemuusi(IV), kpeMHHeBas school-

66 collection.edu.ru
KHCIIOTA, CHJINKATHI
[IpuMeHeHNE KPEMHHMS U €0 COETUHCHHIA. school-

67 collection.edu.ru

CTeKHO, €I0 IOJYYCHHC, BUAbI CTCKJIA
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school-

68 Perienue 3a1a4 pa3iMuHbIX TUTIOB collection.edu.ru
CucteMaTu3aims 1 0000IIeHNe 3HAHUI school-

69 o Teme "HemeTayusr" collection.edu.ru
KontponwHnas pabora no teme school-

70 "Hemeramin:" collection.edu.ru
AHanu3 pe3yiabTaTOB KOHTPOJIbHON school-

71 collection.edu.ru
paboThI, KOPPEKIIMS OMIUOOK
[Tonoxenue metauios B [lepuoanyeckon school-

79 CUCTEME XHUMHUYECKHUX AIEMEHTOB. collection.edu.ru
Oco0eHHOCTH CTPOSHUS PIEKTPOHHBIX
000J104€K aTOMOB METAJIJIOB
OO6mue hu3nyecKkre CBONCTBa METAIIIOB. school-

73 collection.edu.ru
[IpuMeHEeHUE METAIOB B OBITY U TEXHUKE

school-
74 Cnnasel MmetaiioB. Koppo3ust MetaiioB collection.edu.ru
school-

75 Pemenue 3a1a4 pa3nuyHbIX THUIIOB collection.edu.ru
DNEKTPOXUMUUYECKUHN P HAMIPSKEHUM school-

76 MeTaiioB. OOIIHe CIToCOOBI MOTyYEHHUS collection.edu.ru

MCTAJ1JI0OB
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O6mas xapakrepucTtika metaaion |A-

school-

e o collection.edu.ru
rpynisl [lepuonndyeckon cuctemol
XUMHUYECKUX JIEMEHTOB. HaTtpuit u kanuii:
noysyyeHue, pu3nueckue 1 XuMUIECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB
1 UX COCTUHCHUN
O61mas xapakrepuctuka Mmetamuion HA- school-
rpymisl [lepronndeckoit cucTeMbl collection.edu.ru
78 XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJIbLIUK: TIoJTydeHue, puzndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHNE
IIPOCTHIX BEIIECTB U UX COCTUHECHU M
JKEcTKkoCTh BOIBI U CIIOCOOBI €6 school-
79 collection.edu.ru
YCTpPaHECHUS
AOMUHUN: TTOJTyueHne, GU3nIecKue u school-
80 o collection.edu.ru
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHUE
AmdoTepHbIe CBOHCTBA OKCHUIA U school-
a1 THAPOKCHIA ATIOMHUHUS, collection.edu.ru
TAAPOKCOKOMILIEKCHI AJIFIOMUHUS, UX
MIPUMEHEHUE
school-
82 Pemenue 3aga4 pa3auyHbIX TUIIOB collection.edu.ru
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[Ipaktuueckas padbora Ne 7. Pemenue

school-
collection.edu.ru

83 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"MeTauibl rIaBHBIX NOATpyH”

84 OO6m1as XxapakTepUCTUKA METAJIJIOB school-
noOouHbIX noarpynn (b-rpymnm) collection.edu.ru
[lepronyeckoit CHCTEMBI XUMUYECKUX
2JIEMEHTOB
dusnueckue U XUMHYECKHNE CBOMCTBA school-

85 o collection.edu.ru
XpoMa M €ro COCTMHCHHM, X IPUMCHCHUE
Baxuenmue coeTuHeHUs Maprasua. school-

86 [TepMaHraHaT Kajumus, €ro OKUCIUTEIbHBIE collection.edu.ru
CBOMCTBA
duznueckre 1 XMMHUYECKHE CBOMCTBA school-

87 )KeJesa u ero coequnenuii. [loaydyenue u collection.edu.ru
IIPUMEHEHHE CIUIABOB XKeje3a
dusnyeckue U XUMHUYECKHE CBOICTBA school-

88 . o collection.edu.ru
MeIIH U €€ COCTMHCHUH, NX TIPUMEHEHNE
du3nyecKkue 1 XMMHUUYECKHE CBOMCTBA school-

89 LIMHKA U €r0 COCIUHEHUM, UX collection.edu.ru
mpuMeHEeHHE. [ MAPOKCOKOMIUICKCHI ITMHKA
[Tpaktuueckas pabora Ne 8. Permenue school-

90 HKCIICPHMEHTAIBHBIX 3314 110 TEME collection.edu.ru

"Mertasibl mOO0YHBIX TOATpynm"
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school-

91 Petienuie 3a1a4 pa3inuHbIX TUIIOB collection.edu.ru
O06001eHNEe U CUCTEMATU3AIIUS school-
92 M3y4EeHHOT0 MaTepHaa 10 TeMe collection.edu.ru
"Metamibr"
school-
93 KontponwHas pabora o teme "MeTanibr" collection.edu.ru
94 AHanu3 pe3yiabTaTOB KOHTPOJIbHON school-
collection.edu.ru
paboThI, KOPPEKIIHS OMHOOK
Posnp xumuu B o6ecrieueHu yCTOMIMBOTO school-
95 pa3BuTus yenoBedecTna. [lousTre o collection.edu.ru
Hay4HBIX METOAAX UCCIIEI0BaHUs
BEILIECTB
HayuHble npuHIMIIBI OpraHU3aluN school-
96 XUMHUECKOTO IIPOU3BOJICTBA. collection.edu.ru
[TpoMpblITIeHHBIE CTIOCOOBI TTOTYYEHUS
BAKHENIINX BEILIECTB
97 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH school-
collection.edu.ru
Cpeabl U €ro MOCJIEICTBUS
XHMHS U 37I0pOBbE YET0BEKA. school-
98 collection.edu.ru

JlekapcTBEHHBIE CpeICTBA
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Xumus . Ponbs xumuu B

school-

99 o 1 collection.edu.ru
o0ecrneYyeHnr NUIEBOI 0€30MaCHOCTH
KocMmeTnueckue u napproMepHbie school-
100 1 collection.edu.ru
cpencTBa. beIToBas XUMUs
101 O000111eHME U CUCTEMATU3AIINS 3HAHUI 1
102 O000111eHME U CUCTEMATU3AIINS 3HAHUI 1
8 (6
OBUIEE KOJIMYECTBO HACOB I10
102 KOHTPOJIBHBIX

ITPOI'PAMME

+ 2 TeKyIux)
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpoznoB A.A., Jlynun
B.B.; mnom penakiueit Jlynuna B.B., OOmectBo ¢ orpaHuyeHHOMN
oTBeTCTBEHHOCThIO «JIPODAY»; AxkimonepHoe oOmectBo «M3marenscTBo
«[IpocBemienuey;

* Xumus, 10 xmacc/ Epemun B.B., Ky3smenko H.E., IpoznoB A.A., Jlynun
B.B.; mnom penakmueit Jlynuna B.B., OOmectBo ¢ orpaHuueHHOU
oTBeTCTBEHHOCTBhIO «JIPODAY»; AximonepHoe obOmectBo «lM3marenscTBo

«HpOCBGHIGHI/IG»;

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuorexa [JOK  https://m.edsoo.ru

Poccuiickas anexktponHas mkoja  https://resh.edu.ru
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