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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1mo XMMUHU Ha YpOBHE CpeAHEro oduiero oopa3zoBaHus pa3zpaboTaHa
Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Odenepanum», TpeOOBaHWH K pe3yibTaraM OCBOCHHUs (erepaibHOW 00pa3oBaTeILHOM
nporpammbl cpegHero obmiero obpaszoBanusi(POII COO), npencraBineHHbIX B DegepaibHOM
rocyaapcTBeHHOM oOpazoBarenbHOoM cTanaapre COO, c¢ yuérom Konnenmuu mnpenomaBaHUs
yuebHoro mpenmera «Xumus» B oOpa3oBaTesbHBIX opraHuzauusx Poccuiickoit deneparyu,
pean3yIoNUX OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPAMMbI, 1 OCHOBHBIX MoJokeHu# «CTpaTeruu
pasButus BocnutaHus B Poccuiickoin @enepanuun Ha nepuon 1o 2025 roxa» (PacnopsixeHue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

Pabouass mporpamma mo xumuu s 10 «b» kimacca cocraBjieHa Ha OCHOBe CIESAYIOIIMX
JOKYMEHTOB:

o ®denepanbubiii 3akoH 0T 29.12.2012 Ne 273-®@3 «OO0 oOpazoBanuu B Poccuiickoit
Oenepaunun» ¢ yd4€ToM U3MEHEHUHM, BHECEHHBIX [Ipukazom MuHNpoOCBEMIEHUS OT
31.07.2020 Ne 304 (B penakuuu ot 04.08.2023 Ne 479-D3).

e (Oo0mactHoii 3akoH «O0 oOpa3zoBanuu B PocroBckoii obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 24.01.2023 Ne 824-3C).

e [lpukaz Munnpocemenust ot 22.03.2021 No 115 «O6 yrBepxkaenuu Ilopsiaka
OpraHu3allid U OCYILECTBJIEHUS O00pa30BaTEIbHOM JAEATEIIBHOCTH II0 OCHOBHBIM
o0mieoOpa3oBaTeibHbBIM IpOrpaMMaM — OOpa30BaTEIbHBIM IpOrpaMMaM HadyajJbHOTO
00111ero, OCHOBHOT'O OOIIET0 U CPEIHEro 00Iero 00pa3oBaHUs».

e [Ipuka3 MunucrepctBa npocsemenuss P® or 21.09.2022 Ne 858 "OO yrtBepxaeHun
denepanbHOro mnepeyHs y4eOHUKOB, JOMYLICHHBIX K HCIOJIb30BAHUIO TMPH pean3aluu
HUMEIOLIUX TIOCYJapCTBEHHYIO AKKPEAUTALUI0 00pa30BaTENbHBIX IIPOrpPaMM HadajbHOTO
o0miero, OCHOBHOIO 0O0ILEro, cpexHero oomero o0pa3oBaHUS —OpraHHU3AlMSIMH,
OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO JAEATEIBHOCTh W YCTAHOBJICHUS NPEACITHHOTO
CpOKa MCIOJIb30BaHUs UCKIIOYEHHBIX YUEOHUKOB" .

e [Ipuka3 MunucrepctBa npocseunieHust Poccuiickoit @enepanuun ot 12.08.2022 Ne 732 «O
BHECEHUH H3MEHEHUH B (enepanbHbli TOCYJapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHAapT
cpeanero o01iero oOpa3oBaHus, yTBEpkKISHHBIN prUKa3oM MHUHUCTEPCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepauuu ot 17 masg 2012r.No413».

e [Ipukaz MunnpocBemenus Poccum ot 18.05.2023 Ne 371 «OO6 yTBepkIeHUHU
benepanbHON 00pa30BATENHLHOM MPOTPAMMEBI CPEIHETO 00IIEro 00pa30BaHUM.

o @enepanpHas paboyas mporpaMMa BOCIUTAHUS i 0011e00pa30BaTEIbHBIX OpraHu3aIuil
(omobpena pemieHueM ¢enepaabHOro y4eOHO-METOIMYECKOT0 0OBbEAMHEHHs 10 00LeMy
oOpazoBanmio, TPOTOKO OT 23 utonst 2022 r. Ne 3/22).

e [locranoBnenue ['maBHOro rocyIapcTBEHHOIO caHuTapHoro Bpada Poccuiickoit @enepanmu
or 28.09.2020 r. Ne 28 "OO yrtBepxnenun canutapubix npaswi CII 2.4. 3648-20
"CaHUTapHO-3TUIEMUOJIOTMYECKUE TPEOOBAaHUS K OpPraHMU3alusiM BOCIIUTAHUS U OOyuYeHHS,
OT/AbIXa U 03/10pOBJICHUSI IETEN U MOJIOAEKH".

e [JocraHoBiieHue 1 TaBHOrO rOCyIapCTBEHHOIO CaHUTapHOro Bpada Poccuiickon @enepannn
ot 28.01.2021 Ne2 «O0 ytBepxkaenun CanlluH 1.2.3685-21 «I'urueHnueckue HOpMaTHBbI
u TpeboBaHMS K oOecriedeHHio Oe30macHOCTH U (Wiau) OE3BPEAHOCTH ISl YEJIOBEKa
(bakTOpOB Cpebl OOUTAHUS.

e OcHoBHasi 0Opa3zoBaTeNbHAS MPOrpaMMa CPEAHEro OOIIero oO0pa3oBaHus, YTBEPKIAEHHAS

npukasom aupekropa ot 31.08.2023 Ne 520.



e VYyeOnbii Twian MAOY «JIumeit Ne 11» nma 2023-2024 y4ueOHBIN Toja, yTBEPKAEHHBIN
npuka3zom aupekropa ot 31.08.2023 Ne 520.
e [lomoxenue o padoueit mporpamme MAOVY «Jlumeit Ne 11», yTBepkAEHHOE MPUKA30M
aupekropa ot 10.08.2023 Ne 497.
Peanuzanus JIoHCKOTO pernoHaIbHOrO0 KOMIOHEHTa (//PK) mpouCXOIUT B T€YEHHE rojia B

TeMax MpOorpaMMbl, KOTOPBIE MO COJEPKAHUIO COOTHOCATCS C peruoHaibHOM Tematukout (10-
12% ot 0011ero KoJu4ecTBa 4acoB).

XuMusi Ha ypoBHE YIIyOJIEHHOrO H3Y4YeHHs] 3aHMMAeT BaXXHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayyHOro oOpaszoBanus yuamumxcs 10-11 kmaccoB. W3ydenme mpeamera,
peamu3zyeMoe B YCIOBUSAX JU(PepeHIUPOBAHHOTO, HPOPHUIBHOIO OOyuYeHHs, MPHU3BAHO
obecrieynTh 001IE00pa3oBaTENbHYI0 M OOMIEKYJIBTYPHYIO TOJTOTOBKY BBIITYCKHHKOB IIIKOJBI,
HEOOXOIUMYIO ISl afanTald MX K OBICTPO MEHSIOIIMMCS YCJIOBUSM JXH3HH B COIMyME, a
TaKXKe ISl TPOJIOJDKCHHs OOYYEHHS B OpraHM3alusx MpodecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XHUMHUS SIBJISIETCS] OJHOM M3 MPHOPUTETHBIX AUCITUTUINH.

B nporpamme mo XuMHM Ha3HaueHHE IMpeaMeTa «XUMUS» TONIydaeT MOoApPOOHYIO
HMHTEPIIPETAIMI0O B COOTBETCTBUU € OCHOBomnojararomumu nonoxeHusimu P@IOC COO o
B3aUMOOOYCIIOBJIEHHOCTH IIeJieH, cofep KaHusl, pe3yIbTaToOB 00y4YeHHUs U TpeOOBAHUI K YPOBHIO
MOJrOTOBKU BBIITYCKHUKOB. CBHUIETENILCTBOM TOMY SIBJSIOTCA CJEIYIOIME BBINOJIHSAEMbIE
MIPOTPaMMOii 110 XUMHH (HyHKITHU:

e uHPOPMALMOHHO-METOIMYECKas, pealu3alus KOTOpoH obecrneynBaeT MOJydYeHHe
IIPEJICTaBICHNUS O LENSIX, COAEP)KaHMUHU, OOLIe cTpaTernu oOy4deHMsl, BOCIIUTAHUS U
pa3BUTHA O0YYaIOIIMXCs CPEICTBAMU MPEIMETa, U3Yy4aeMOro B PaMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOINAs, KOTOpasi ~ TpeAyCcMaTpHBaeT  OMpeeNCHHE:
NPUHIUIIOB ~ CTPYKTYPUPOBAHHUS ¥  TOCIEIOBATEIBHOCTH HM3YYCHHUS  Y4eOHOTO
MaTepHuaia, KOJMYECTBEHHBIX M KAYEeCTBEHHBIX €ro XapaKTePHCTHK; IOAXOJO0B K
(GOpMHUPOBAHUIO COAEPKATETFHOM OCHOBBI KOHTPOJII U OIIEHKH 0O0pa30BaTeIbHBIX
JNOCTHKEHMIM oOOydaroluxcs B paMKax HTOTOBOM aTrectaud B (opMe eInHOro
rOCYJapCTBEHHOTO 9K3aMEHa M0 XUMUH.

[Tporpamma asist yriryOaE€HHOTO N3YUYEHUS] XUMHHU:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE COJAEpKaHUe, 00s3aTeIbHOE IS U3yUeHUs
B paMKax OTHENbHBIX Mpoduied, MpeIycMaTpUBaeT  paclpelesieHue U
CTPYKTYpUpPOBAaHHE €ro IO KjaccaM, OCHOBHBIM COJIEpKaTeIbHBIM JTMHHUSAM/pa3ieaam
Kypca;

e 1aéT MpUMEpPHOE pacmpesesieHne Y4eOHOTO BPEeMEHHU, PEKOMEHAYEMOTO ISl U3YYECHUS
OTAETHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEAOBATEIbHOCTh H3Yy4YeHHS Y4eOHOTro MaTepuana c
y4€TOM JIOTUKH OCTPOCHHUS Kypca, BHYyTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBSI3€H;

e 12T METOAMYECKYI0 HWHTEpIpEeTalui0 Ieflell W 3aJad H3yuyeHus mpeaMeTa Ha
yIIyOJnE€HHOM YpPOBHE C YUYETOM COBPEMEHHBIX NPHOPHTETOB B CHCTEME CPEIHETO
obmrero oOpa3oBaHus, COACPKATEIHHOW XapaKTEPUCTHKH TUIAHUPYEMBIX Pe3yJIbTaToB
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CpeaHEro oOmero oopa3oBaHUs
(IMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAKXKe C YYETOM OCHOBHBIX BHIIOB
y4eOHO-II03HABATENIbHBIX JIEUCTBUH 0Oydalollerocss IO OCBOCHHUIO COJIEp>KaHuUs
npeaMera.



I[Io Bcem Ha3BaHHBIM MO3UIMSAM B TNpPOrpaMMe IO XHUMHH TpeIyCMOTpeHa
MIPEEMCTBEHHOCTh C OOYYCHHMEM XHMHH Ha YPOBHE OCHOBHOTO oO0Imero ooOpa3zoBaHus. 3a
npejeiaMi  YCTAaHOBJIGHHOW MpOrpaMMoil MO XUMHH  00s13aTenbHOM  (MHBapUaHTHOM)
COCTABJISAIOLIEH cofep KaHUsl yueOHOro npeaMera «XHUMHUsS OCTaéTCsi BO3MOKHOCTh BIOOpa ero
BapHaTUBHON COCTABJIAIOINIEH, KOTOpask TOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAlpaBICHUEM
KOHKPETHOTO Mpoduis o0yueHus.

B cootBerctBuM ¢ koHnentyaiabHbIMU TookeHHsIMH PI'OC COO o Ha3zHaueHUU
npeaMeToB 0a30BOro u yriryOJaEHHOTo ypoBHEH B cucteMe auddepeHunpoBaHHOro o0yyeHus Ha
YPOBHE CpeIHEro o0Iero o0pa3oBaHHs XHUMHUs Ha YPOBHE YIIIyOJEHHOTO M3YUEHHUS HaIlpaBlieH
Ha peanu3alMio IPEEeMCTBEHHOCTH C MOCIEAYIOIIUM 3TaloM IMOJyYEHUS XHMHUYECKOTrO
o0Opa3oBaHMsi B paMKax W3yYEHHs CIEHUAIBHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHUYECKHX
JUCLUIUIMH B By3aX M OpraHU3alUsAX CPeJHEro MpodecCHOHAIbHOro o0pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPHUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHe |
yriIyOJieHHe TEOpeTHYeCKOM W MPAKTUYEeCKOH MOJArOTOBKM OOYdYarOUIMXCs, BBIOPABIIMX
ornpees€HHbIN NpoQuiibs 00yUeHHs, B TOM YHCJIE C MEPCIEKTUBON MOCIEAYIOMIEro MOJyYeHUs
XMMHYECKOTO 00pa3oBaHMs B OpraHU3alusaX MpodeccuoHaabHoro odpasoBanus. Hapsany ¢ atum,
B cBere TpeboBanuii ®I'OC COO K IUTaHUPYEMBIM pe3yibTaTaM OCBOCHHUS (enepaabHOi
00pa3oBaTeNbHON MPOTPaMMBI CPEJHETO O0IIero 00pa30BaHUs HM3YYEHHE MpenMeTa «XHMHUSD)
OpPUEHTHPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIIUTAHUS U COLIMAIBLHOTO Pa3BUTUS 00yYarOIINXCH,
Ha (OPMUPOBAHUE Y HUX OOLEHHTEIIIEKTYalbHbIX YMEHHUM, YMEHUH paliMoHaIu3alil y4eOHOro
Tpyna W  OO0OOMEHHBIX CHOCOOOB  JESATEIBHOCTH, WMEIONUX  MEXKIUCITUTUTMHAPHBIN,
HaJMPEeIMETHBINH XapakTep.

CocraBisiolluMH TIpeiMeTa «XUMHsD» Ha YPOBHE YIIyOJIEHHOTO M3Y4EHHUs SBISIOTCS
yrayOnénuele Kypcbl — «Opranuueckas Xxumusi» U «OOmas 1 Heopranuyeckas xumus». [Ipu
OIpEJICIEHUH TIOAX0JI0B K OTOOpPY M CTPYKTYpHOM OpraHM3allMU COAEP)KaHUS 3TUX KypCcOB B
IporpaMMe Mo XUMuHU 3a ocHOBY NpuHATHI nosoxeHnns ®I'OC COO o paznnuusax 6a3oBoro u
yriyOaEHHOTO YpOBHEHN U3YUEHUS MPEAMETA.

OcHoBy cozpepxaHusi KypcoB «OpraHuueckas xuMmus» U «OOmas M HeopraHudeckas
XUMHUS» COCTaBIISIET COBOKYITHOCTb MPEAMETHBIX 3HAHUNW U YMEHHH, OTHOCAUIMXCA K 0a30BOMY
YPOBHIO M3y4YeHHs MpeaMeTa. DTa CUCTeMa 3HaHMU IOJIydaeT OIpeesiEHHOE TeOopeTHYecKoe
JIONIOJTHEHNE,  TO3BOJIAIONIEE  OCO3HAaHHO  OCBOUTH  CYIIECTBEHHO  OONbIIMH  00BEM
¢akTonornyeckoro mMarepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Yy4EHHUs MpeaMeTa obecreueHa
BO3MOXHOCTh 3HAYUTEIBHOTO YBEIMUYEHHs 0O0BbEMa 3HAHMH O XMMHUYECKHX DJEMEHTaxX U
CBOWCTBaX WX COCAMHEHHWH HAa OCHOBE PACHIMPEHHUS W YIIyOJIEHUS MPEICTaBICHUH O CTPOSCHHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAaHUs peaklui, pacCMaTpUBAEMBbIX C
TOYKHU 3PEHUs] XUMUYECKON KMHETUKH U TepMOJUHAMUKHU. V3ydyeHue nepuoanyeckoro 3akoHa u
[leprognueckoit  cucTeMbl  XUMHYECKHX  3JIEMEHTOB  Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUN aToMa. XUMHUYECKas CBsA3b OOBSACHIETCS C
TOUYKU 3pEHMsI HEPreTMYECKUX M3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pylICHUH, a TaKKe C
TOYKM 3peHHsl MeXaHH3MOB €€ oOpa3oBaHus. V3ydeHue THUIIOB pEaKUUH JOIMOJIHSAETCS
(dbopMHpOBaHUEM TPEACTABICHUN 00 JIEKTPOXUMUYECKUX MPOIeccax U JMEKTPOJIN3€e PacIIaBOB
W pACTBOPOB BeEWIECTB. B Kypce OpraHM4eckol XUMHUH TPU PACCMOTPEHHH PEAKIMOHHON
CTIIOCOOHOCTH COCAMHEHUH yJenseTcsi 0coboe BHUMaHKUE BOIPOcaM 00 AJIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX pPeaKlui.

Oco0oe 3HaueHHE MMEET TO, YTO Ha COJEp>KaHUE KYpPCOB XMMHUHU YIIIyOJEHHOTO YPOBHS
U3y4YeHMs Ui KJIACCOB OIpenesi€éHHOro npoduis (TaaBHBIM 00pa3oM Ha HMX CTPYKTYpY H



XapakTep JIOTOJIHEHUH K o0IIel cucTteMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSIHUE CMEXHbBIC
npeaMeTsl. Tak, HampuMmep, B COAEpKAHMM TMpeAMeTa sl KJIAacCOB XHUMHUKO-(U3UYECKOTO
npoduns 6obIIoe 3HaYCHHE OyayT UMETh 3JIEMEHTHl y4eOHOro MarepHualia 1mo OOIIeH XUMUU.
[Ipy n3ydeHun npeaMeTa B JaHHOM Cilydae akLEHT OyJIeT cleliaH Ha OOLIHOCTh METO/0B
MO3HaHMs, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (U3HKE: aTOMHO-MOJIEKYJISIPHASI TEOPUS
(MonekynspHas Teopus B (HU3MKE), 3aKOHBI COXPAHEHUS MacChl M HHEPIUH, 3aKOHBI
TEPMOJUHAMMKH, DJIEKTPOJIN3a, PEACTABIEHUS O CTPOSHUH BEILECTB U IPYTOE.

B 10 ke Bpems B collepKaHUU MpeaMeTa sl KIIacCOB XUMHUKO-OMOIOrMYECKOT0O MpOopuiIs
OonbIIMiA yeNbHBIM Bec OyZeT MMeTh OpraHndeckas XUMHsa. B 3Tom ciyuyae mpenoctaBiseTcs
BO3MOXKHOCTb JJ1s1 00Jiee 00CTOSITEILHOTO PAaCCMOTPEHUSI XMMHUECKON OpraHu3aliy KIeTKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOH BXOAT, K TPUMEPY, TaKUe CTPYKTYpHBIC
KOMIIOHEHThI, KaK JHUMH[bI, OCNKH, yIJIeBOAbI, HYKIEHMHOBBbIE KHCIOTHI M apyrue. [Ipu stom
3HaHUS O COCTABE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KIJIACCOB OPTaHMYECKHX BELIECTB
CITy’KaT OCHOBOM Il U3yYEHMs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, JbIXAHUS, TUIIIEBAPEHHUS.

B muiane (opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOEHHUS OOILIECHAYyYHBIX
METOJIOB ITO3HAHMSI ¥ OTIbITa MPAKTUYECKOr0 NPUMEHEHUS HayYHbIX 3HAHUN U3yUEHHE IpeaMeETa
«XuMus» Ha YrIyOJEHHOM YpPOBHE OCHOBAHO HAa MEXKIIPEIMETHBIX CBS3SX C Y4eOHBIMH
IpeIMeTaMu, BXOASILIMMU B COCTaB MpeIMEeTHBIX obnactelt « EcTecTBEeHHO-HAYUYHBIE MTPEIMETHDY,
«MatemaTuka 1 nHpopMaTuka» u «Pycckuil s3bIK U IUTEpaTypay.

IIpyu m3yueHun yueOHOro npeamera «XUMHUsS» Ha yriyOlIEHHOM ypOBHE TaKke, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oobmero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3amadeit
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsSIETCS (POPMHUPOBAHME OCHOB HAyKM XHMHUHM Kak 001acTH
COBPEMEHHOI'O €CTECTBO3HAHHUSA, IPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKA M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. Pemienue 3Toii 3amaun Ha yriryOJIEHHOM YPOBHE W3y4YeHUS
IIpeIMeTa MpeArnoaraeT peaau3auio TakuxX Leei, Kak:

e (opMupoBaHMEe MPEICTABICHUNA: O MaTEPUATbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTAX

Y NIO3HABAEMOCTH SBJIEHUI TIPUPOJIbI, O MECTE XMMUU B CUCTEME €CTECTBEHHBIX HayK U
e€ Beaylel poinu B 00eCleYeHUH YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA: B PELICHUH
Ipo0JIEM HKOJIOTMYECKOM, SHEPreTMUYeCKOW M NUILEBOM O€30MacHOCTH, B Pa3BUTUU
MEIMLMHBI, CO3JaHUM HOBBIX MAaTCpUANOB, HOBBIX HWCTOYHUKOB OHEPrUHM, B
o0ecrnieueHnun palMOHAIBHOTO MPUPOJOTIOIB30BAHMS, B dbopMupOBaHUU
MHUPOBO33PEHUS U 00IEel KyJIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHUECKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3I0POBBIO U ITPUPOJHOM CpEE;

® OCBOCHHME CHCTEMBl 3HAHUM, JIEXKAIMX B OCHOBE XHMMHMYECKOW COCTaBIISAIOIIEH
€CTECTBCHHO-HAyUYHOW KapTUHBI MHpa: (YHIAMEHTAJIbHBIX IOHATUH, 3aKOHOB M
TEOpUN XHWMHHU, COBPEMEHHBIX IPEICTABICHUM O CTPOEHUHM BEIECTBA Ha pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HaAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMMYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX HPOTEKAaHUS XUMHUYECKHX
peakmuid, 0 XUMHYEeCKOM PaBHOBECHH, PACTBOpPAX M JUCHEPCHBIX CHCcTeMax, 00 00X
Hay4YHBIX IPUHLIUIIAX XUMUYECKOTIO ITPOU3BOJICTBA;

e (dopMupoBaHue y O0OydYaIOUIMXCS OCO3HAHHOTO TOHMMaHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKHUX 3HAHUH U1 OOBACHEHMs KIIOUEBBIX HIEH M mpodiem
COBPEMEHHOW XUMHH, ISl OOBSICHEHHS M IPOTHO3UPOBAHUS SBICHHUM, HMEIOIINX
€CTECTBEHHO-HAayUHYI0 MPUPOAY; TPAMOTHOTO peleHHs NpoOaeM, CBSI3aHHBIX C
XVUMHEH, MPOrHO3MPOBAHMS, AaHAIW3a U OLEHKM C TO3MLIHANA  JKOJIOTMYECKON
0€301acHOCTH TMOCIEACTBUI OBITOBOM M NMPOU3BOACTBEHHOMN IESTEIBHOCTH YEIIOBEKa,



CBS3aHHOM C XHMHUYECKUM TPOHM3BOJACTBOM, WCIIONB30BaHUEM U TMepepaboTKoi
BEIICCTB;

e yruyONeHHe TMPEeACTaBICHHH O HAayYHBIX METOJaX IO3HAHMS, HEOOXOIMMBIX IS
IpUOOpETEHUs] YMEHUI OpPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS! XUMUUYECKUX
HBHGHHﬁ, UMeromux M™MECTO0 B HOpPUPOAC, B HpaKTH‘IGCKOﬁ ACATCIIBHOCTH U
IIOBCEIHEBHOM KU3HU.

B nmnane peanuzanuu nepBOOYEpPEHBIX BOCHUTATENBHBIX W pPa3BUBAIOLIIMX (DyHKUIUN
LETOCTHONW CHUCTEMBI CPETHEro oO0IIero oOpa3oBaHUs MPHU W3YYEHHUU MpeaMera «XHUMHUsS» Ha
yriay0iaEHHOM ypOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT TaKue IIeNIM U 33a4H, KakK:

e BocluTaHHe YOEXAEHHOCTH B IIO3HABAEMOCTH SBJICHUH MPUPOABI, YBAXEHUS K
MPOIIECCY TBOPYECTBA B O0JIACTH TEOPETHUECKUX W MPHUKIATHBIX HCCIECTOBAHUMA B
XUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU;

® pa3BUTHE MOTHUBAIMM K OOYYEHHMIO M IMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS 00IIEYEeTIOBEUYECKHIX IIEHHOCTEH;

® pa3BUTHE [O3HABATEJIbHBIX  WHTEPECOB, HHTEUIEKTYalbHBIX U  TBOPYECKUX
CHocoOHOCTeH 00yJaromuxcs, (GOpMHUPOBAHHE y HUX CO3HATENHLHOTO OTHOIICHHS K
caMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW
po(hecCHOHATLHOM W OOIIECTBEHHOW JIEATEIBHOCTH, OTBETCTBCHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO M IIOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

e (opMupoBaHHEe yMEHUII M HAaBBIKOB PA3yMHOTO IPHPOJIONONIB30BAHMS, PA3BUTHE
AKOJIOTMYECKOM  KyJNbTypbl, NpUOOpPETeHHE  OmbITa  OOIIECTBEHHO-IOJIE3HON
AKOJIOTMYECKOMN JIEATEIIbHOCTH.

OOmiee 4muCIIO YacoB, MPEAYCMOTPEHHBIX ISl U3yYEeHUS XUMHUU Ha YTIIyOJIIEHHOM YpOBHE

cpenHero obmiero oopazoBanus, coctanisieT B 10 kmacce — 102 yaca (3 yaca B HeZlenio)

B 10 kmacce «b» B pamkax opraHu3aiiiiii KOHTPOJIS 32 pealin3aiuel mporpaMMbl HCIIONIb3YIOTCS
CJIeYIOIINE BHUJIBI TUCBMEHHBIX pa0boT: KOHTpOJIbHAs pabdoTa (3), mpakTrueckas padota (6)

VYyebnas nporpamma paccuurana Ha 102 yaca.

Pabouas mporpamma mo kypcy «Xumusi» B 10 kmacce «b» cocraBieHa B COOTBETCTBHU C
VY4eOHbIM IMJIaHOM, KaJeHJapHbIM yueOHBbIM IpaMKOM U paclucaHheM Y4YeOHBbIX 3aHATUN Ha
2023-2024 yuebHblii rog 1 peajusyercs 3a 98 yacos.

COKpaH_[eHI/Ie Ha 4 Jaca OCYHICCTBJICHO 3a CUéT prHHO6J’IO‘IHOI>i noaavuv Mmarcpualia.



COAEPKXAHMUE y4ye6HOro npeamera

10 KUIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHNYeCKOl XUMMH.

IIpenmer u 3HaueHHE OPraHUYECKOM XUMMH, MPEACTaBIEHHE O MHOrooOpa3zuu
OpPraHUYECKUX COEIUHEHUM.

DJNEeKTPOHHOE CTPOEHUE aTOMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHHUSL.
BanenTHble BO3MOKHOCTH aTOMa yriepoaa. XMMUYEcKasl CBsI3b B OPraHMYECKUX COEAMHEHUSIX.
Tumnel rubpuan3auu aTOMHBIX opOuTasiell yriepoga. MexaHn3Mbl 00pa3oBaHHs KOBaJCHTHOM
cBs3U (OOMEHHBIM U JJOHOPHO-aKUENTOPHBIN). TUIbI epeKpbIBaHNS aTOMHBIX OpOUTalel, G- U
n-cBsizu. OnuHapHas, ABOMHAs M TpoiHas cBs3b. CrnocoObl pa3pbiBa CBsi3ed B MOJIEKyJax
opranuueckux BeuiecTs. [IoHsATHE 0 CBOOOIHOM pajuKalle, HyKieopuiie 1 3neKTpoduie.

Teopusi cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrtinepoBa u COBpeMEHHBIE
IIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUSI OPraHMYECKUX COEIMHEHUM.
MornekymsipHble U CTpYKTypHbIe (opmyiibl. CTpyKTypHBIE (OPMYJbl pPa3IMYHbIX BHJIOB:
pa3BépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30MepuM: CTPYKTypHas,
IPOCTPaHCTBEHHAs. JEKTpOHHBbIE 3((EKThl B MOJIEKYJIaX OpPraHUYeCKUX COETUHEHUI
(MHIyKTUBHBIA U Me30MePHBIN 3 PexTsI).

[IpencraBnenue o kiaccupukauy opraHndeckux BemecTs. [loHsaTHe 0 PyHKIMOHAIBHON
rpynmne. I'omonorus. I'omonornyeckue psaapl. CucreMaTndeckass HOMEHKIATYpa OPraHUYECKUX
coenunennii (IUPAC) u TpuBrasibHbIC Ha3BaHUS OTACIBHBIX MPECTABUTEIICH.

OcobeHHoct W Kjaccu(uUKaluss  OpraHMdeckux  peakuuil.  OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIE PEAKIIUH B OPTaHUYECKON XUMHHU.

OKCIIEpUMEHTAIIbHBIE METO/Jbl U3YUEHHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3laMu OpraHWYeCKHX BEIECTB M MaTepHallaMH Ha WX OCHOBE, OIBITHI MO MPEBPALICHUIO
OpraHMYEeCKUX BEUIECTB IpU HarpeBaHuM (IJIaBieHHe, OOyIJIMBaHME U  TOPEHHUE),
KOHCTPYHPOBAaHUE MOJIEJIE MOJIEKYJI OPraHU4YECKUX BELIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMoornueckuil ps ankaHoB, oOmIas GopMyia, HOMEHKIATypa U U30MEPHS.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI ajKaHOB, SP’-THOPHAN3AIMA ATOMHBIX
opOuTtaneit yrinepona, 6-cBsizb. Ouznyeckue cBOMCTBA aKaHOB.

XUMHUYECKHE CBOMCTBA AJIKAHOB: PEaKLUU 3aMELICHUs], N30MEPU3ALUU, JETUIPUPOBAHMSI,
LUKIU3aluy, MNHpOJIu3a, KpekuHra, ropeHus. [lpeacraBieHne o MeXaHU3ME peakUuil
PauKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupojie. CriocoObl NOTyYeHUs! U IPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMEHKIATypa U u3oMepus. OCOOEHHOCTU CTPOEHUS U
XUMUYECKAX CBOMCTB MajbiX (IMUKJIONPOIMAH, IUKIOOyTaH) M OOBIYHBIX (IIMKIOTICHTAH,
LUKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOTYYEeHUs U IPUMEHEHHE LUKIOAIKAHOB.

Ankensl. 'omonorndeckuii psj ajakeHoB, oOmas GopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB, SP’-THOPHAM3AIMA aTOMHBIX OpOHTasIeii
yriaepoaa, 6- u m-cBsi3u. CTpyKTypHas U reoMerpuueckas (Luc-TpaHc-) usoMepus. Ousndeckue
CBOMCTBa aJKeHOB. XHMHMUYECKHE CBOWCTBA: pEaKLUHUU IPUCOEIUHEHUS, 3aMELIeHUs B O-
IIOJIOXKEHUE TPU JBOWHON CBS3M, NOJMMepHU3anuu M okucieHus. [IpaBmiio MapkoBHHMKOBA.
KayecTBeHHbIE peakuK Ha JABOIHYO CBsi3b. CIOCOOBI MOTYUYEHUs U IPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccudukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JMPOBAHHBIE,
Kymyauposanuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHUS W XHUMHUYECKHX  CBOWCTB
COTNPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepusanus CONpsKEHHBIX TUCHOB.
Crioco0bl MoTy4eHus: U MpUMEHEHHUEe allkaJueHOB.

Anxunbl. ['oMomornyeckuii psii alKWHOB, 001Iast (hopMysia, HOMEHKJIATypa U H30MEPHS.
DJEKTPOHHOE UM MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKUHOB, SP-TUOPUIM3AIUS ATOMHBIX
opburaneit yriepona. PuznyecKue CBOICTBA aJIKMHOB. XHMHUYECKHE CBOICTBA: pPEaKIHH
IIPUCOEANHEHNS, TUMEPU3ALMU U TPUMEPHU3aLMH, OKHCIEHHU. KHUCI0THBIE CBOICTBA aJIKUHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakluu Ha TPOHHYIO cBsi3b. CrocoObI
MOJIy4€HUsI U IPUMEHEHUE aJIKUHOB.

Apomatndeckue yrieBoopoas! (apeHsr). ['oMmomorndeckuit psix apeHoB, oomas Gopmya,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbl OeH3071a.
®dusuueckre CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30JIa U €ro TOMOJIOTOB: PEAKIHH
3aMenieHnsl B OSH30JIbHOM KOJbIIE U YIJIEBOJOPOIHOM paJuKalle, peakluu MPUCOETUHEHUS,
OKHCIIeHHue ToMoJioroB 6ensona. [Ipeacrapnenne 06 OpHEHTUPYIOIIEM JEHCTBUM 3aMeCTUTENeH
B OEH30JILHOM KOJIBIIE HA MPHUMEpE AJIKHIBHBIX PaJUKalioB, KapOOKCUIBHOM, TUIPOKCHIBHOH,
aMMHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOICTB CTHpOJIA.
[Tonmumepusanuss  ctuposna.  CrnocoObl  HOMyYyeHUS W NPUMEHEHHE  apOMAaTUYECKUX
YIJIEBOIOPOOB.

[Tpuponusiii ras. [lomyTtHsie HedTaHBIC Ta3el. HedTh u €€ mpoucxoxnenune. KameHHBIM
yroib M TNPOAYKTHI ero mnepepadotku. CrnocoObl nepepaboTku HedTH: NMeperoHkKa, KPEeKUHT
(TepMUYeCKHid, KaTamuTHYECKuii), pudopmMuHr, nupoius3. [Ipoaykrer nepepaboTku HedTH, UX
MPUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'enernyeckas CBSA3b MEXAY PA3IMYHBIMU KJIACCAMM YIJIEBOJOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJIOTEHIIPOU3BOIHBIX YIVIEBOAOPOIOB. Peakuum 3aMmemeHus
rajjoreHa Ha THAPOKCOIPYIIy, HHUTPOTPYIy, LUAHOTPYyIIy, amuHorpymmy. JlelictBue Ha
raJIOreHIIPOM3BOJHBIE BOJHOIO M  CIOMPTOBOrO  pacTBopa wi€noud. BzaumoneiictBue
JUTAIOTCHAJIKAHOB C MarHueM M HHUHKOM. [IoHATHE 0 MeTalsToOpraHu4ecKUX COEIUHEHHUSX.
Hcnonb30BaHne TajgoreHNpou3BOJAHBIX YIVIEBOJAOPOJOB B OBITY, TEXHHKE M TPH CHHTE3E
OpraHUYECKHX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX [MPEBpAlICHUIl: H3y4yeHue
¢u3nueckux  CBOMCTB  yIJI€BOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  pPEaKIHii
YTJIEBOOPOIOB PA3JIMYHBIX KJIacCOB (oOeciBeuynBaHre OpOMHON MM MOJHOM BOJBI, pacTBOpa
IepMaHraHaTa Kajusi, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pPAacTBOPOM OKCHJIA
cepebpa(l)), xauecTBeHHOE OOHApPYKCHHE YTIEpoaa W BOAOPOJA B OPTaHUYCCKUX BEIIECTBAX,
MOJTy4eHUE STWJIEHA W H3Y4YEHHE €ro CBOMCTB, O3HaKOMJeHHE C KoyuekuusimMu «HedTts» u
«Yromp», ¢ oOpa3mamMu IJlacTMacc, KaydykOB U PpE3HMHbI, MOJEIHMPOBAHUE MOJIEKYII
YTJIEBOJOPOAOB U raJlOr€HIPOU3BOAHBIX YTIEBOJAOPOIOB.

Kuciaopoacoaep:xkamme opranHudeckue coelMHeHusl.

IIpenensHble omHOATOMHBIE CcHUpThl. CTpoeHHE MOJEKys (Ha IMpUMEpe MeTaHoja U
sTanona). 'omonornueckuii psia, odmas Gopmyia, u3omepusi, HOMEHKJIATypa M KilacCu(ukanus.
@dusuyeckre CBOMCTBA MNpeAeNbHbIX OJHOATOMHBIX CIHUPTOB. BonopoaHble CBSA3M MEXITY
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBA: pEaKLUMM 3aMELICHUs, Jerujparalu,
OKHCJIEHUS], B3aUMOJIEUCTBUE C OPTaHNYECKUMH U HEOPraHW4YeCKUMHU KucaoTamu. KauecTBeHHas
peakiusi Ha OJHOATOMHbIE CIUpPTHI. JleficTBHE 3TaHOJla U METAaHOJIa Ha OpPraHHU3M YeslOBeKa.
Crioco0OblI oNTy4eHus: U MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[IpocTeie 3¢upsl, HOMEHKIaTypa u u3oMepus. OcoOeHHOCTH (HU3HMUECKUX M XUMUIECKHIX
CBOJICTB.

MHOroaTtoMHbIC CIHUPTHI — JTUJICHIJIMKONL W TIUIEpUH. DU3HUYECKUE W XUMHYCCKUE
CBOMCTBA: peakIUM 3aMellleHHus, B3aUMOJECHUCTBHUE C OpPraHMYECKMMHU U HEOPraHUYEeCKHUMH
KHCJIOTaMH, KadeCTBEHHAs PEakIus Ha MHOTOATOMHBIC CHHPTHI. [IpefcTaBieHue 0 MEXaHHU3ME
peakiuii HykineopuiIbHOro 3amenieHus. JleiicTBue Ha opranusM yenoBeka. CrocoObl MomydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CITIUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIHI U OEH30JIBHOTO SIpa.
®dwusuueckre cBoiicTBa (eHona. OCOOCHHOCTH XMMHYECKUX CBOMCTB (heHona. KadecTBeHHBIE
peakiuu Ha Qeron. TokcumuHocth (ernona. CrocoObl MONYyYCHHS W TPUMEHEHHE (eHoa.
denonpopManbaeTHAHAS CMOJIA.

KapOonunbHble COEIUHEHUS — albJeTWbl M KETOHBL. JIEKTPOHHOE CTPOEHHE
KapOOHMJIIBHON Tpynmbl. ['OMonorndeckne psasl albACTHIOB W KETOHOB, obOmas Gopmyia,
u3oMepuss ¥ HOMeHKIaTypa. Du3nueckre CBOWCTBAa albJAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBA aNpACTUIAOB M KETOHOB: peakiuu npucoenuHeHus. OKUCICHHE albICTUIOB,
KaueCTBEHHBIE peakiuu Ha ampieruapl. CrocoObl MOMy4YeHHS W MPUMEHEHUE allbJETU]IOB U
KETOHOB.

OAHOOCHOBHBIE Tpe/eabHble KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiatypa. Pu3nueckne CBOWCTBA OJHOOCHOBHBIX
npeleibHbIX KapOOHOBBIX KHUCJIOT. BomopomHble CBS3M MeXAy MOJEKyJlaMHu KapOOHOBBIX
KHCIIOT. XWMHUYECKHE CBOMCTBA: KHUCIIOTHBIE CBOMCTBA, peakivs STepU(DHUKAIMH, PEAKIUU C
y4acTHEM YTIEBOJOPOAHOTO paankana. OCOOEHHOCTH CBOMCTB MypaBbHHOW KUCIOTHL. [loHsATHE
O TPOM3BOAHBIX KapOOHOBBIX KHUCIIOT — CIOKHBIX 3(hupax. MHOrooOpa3ue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMpEAETbHBIX U apOMaTHYECKHX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX
KHCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTEapuHOBasi, MAaJbMUTHHOBAs, OJICUMHOBAs, JUHONE8As, JUHONEH08as KHUCIOThl. CrocoObl
MOJTyYCHUS U TIPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxable 3¢upsl. ['omomornueckuii psia, obmas Gopmya, ©30MepUsl ¥ HOMEHKIIATYpa.
Ou3NYeCKre 1 XMMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCJION U LIEJIOYHOM CpeIE.

Kupsl. Ctpoenue, puznyecKue U XUMHUYECKHUE CBOMCTBA KUPOB: TUAPOIU3 B KUCIOW U
ienouHoi cpeae. OcoOEHHOCTH CBOMCTB KHUPOB, COJAEPIKAIIUX OCTATKU HEMPEIEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPOJIE.

MBpbLT4 KaK COJIU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIICE JCHCTBUE.

OOmast xapaktepucThka yriaeBomoB. Kiaccudukarmms yriaeBogoB (MOHO-, ITU- W
nosicaxapuibl). MoHocaxapupl: TIFOK03a, (PYyKTO3a, Tajakro3a, pubo3a, Ie30Kcupubdo3a.
dusznyeckre CBOMCTBA W HaxoxaeHue B mnpupoge. dorocuHTe3. XHUMHUECKHE CBOMCTBA
TIIIOKO3BI:  PEaKIMd € yYacTHEM CHUPTOBBIX W QIBJCTHJIHOW TPYIINI, CHUPTOBOEC H
MOJIOUHOKHUCIOE OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€ 3HauyeHHEe B >KU3HENESATENbHOCTH
opranu3ma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIakTo3a. BoccraHaBiMBaromue |
HEBOCCTAHABIUBAIONIUE Aucaxapuisl. [uaponus nucaxapuaoB. HaxoxaeHuwe B mpupoje U
npuMmenenue. [lonucaxapuapl: Kpaxmall, TIMKOTeH M IeluTono3a. CTpoeHHe MaKpOMOIEKYIT
Kpaxmajia, TJIMKOT€Ha U LeJUIoN03bl. (Pu3nyeckue CBOMCTBA Kpaxmana M LEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIU3, KaUeCTBCHHAs peaklHs C HOJO0M. XUMHUYECKHE
CBOICTBA 1EJUTIOJIO3bI: THAPOJIU3, MoIy4YeHrue 3(pUpoB 1est0103bl. [ToHsTHEe 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, allETATHBINA MIETK).



OKCIIEpUMEHTAIIBHBIE METOABl M3YUEHHS BELIECTB U MX IPEBPALICHHUI: PacTBOPUMOCTh
pa3IMyYHBIX CIHMPTOB B BOJE, B3aUMOJEHCTBUE 3TaHOJIA C HATPUEM, OKHUCJIEHHE STHIIOBOTO
CIOMpTa B albJErHJl Ha pPACKAJIEHHOW MEJHON IPOBOJIOKE, OKHMCIEHHE STHJIOBOIO CHUpPTa
IUXPOMATOM Kajusl (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHUAJIOB), KAUECTBEHHBIE PEaKIMM Ha
anpaeruisl (¢ ruapokcuaom nuammuHcepeopa(l) u ruapoxcunom meau(ll)), peakuus rivuepuHa
¢ ruapokcunoM Meau(Il), xummuueckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOThI, B3aUMO/IEHCTBHE
pacTBopa TIi0K03bl ¢ ruapokcunoM Meau(ll), BzaumozelcTBue Kpaxmanga ¢ MOJOM, PELICHUE
HKCIEPUMEHTANBHBIX 33j7a4 1o TeMaM «CrupThl U GpeHonb», «KapboHoBbie kuca0Thl. CroKHBIE

pUPBD».
A3oTcoaep:kaniue OpraHu4eckue coeJHHEeHMs.
AMUHBI — OpraHWdYecKuMe TPOW3BOAHbIE aMMHuaka. Kiaccudukanus aMHHOB:

anudarryeckue U apoMaTuyeckue; NepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOEHHE MOJIEKY,
obmas gopmyna, u3omepusi, HOMEHKJIATypa U (pU3WYecKre CBOMCTBA. XWMHUYECKOE CBOWCTBA
anudaTuyecKuXx aMHHOB: OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHHE, B3aWMOJEHUCTBUE MEPBUYHBIX
AMHUHOB C a30TUCTON KUCTO0TOW. COM alKUIIaMMOHHUSL.

AHWINUH — TIPEJICTaBUTENIb aMUHOB apoMaTuieckoro psjaa. Ctpoenue aHwinHa. Bzaumuoe
BIUSHHUE TPYII aTOMOB B MoJieKyje aHuinuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHHWIIMHA.
KauectBennsie peakuuu Ha aHWIMH. CrocoObl TOJNYYEHHS M NPUMEHEHUE aaudaTUYECKUX
amMuHOB. [lonyyeHue anmiMHa U3 HUTPOOESH30IA.

Amunokuciotel. Homenkinarypa wu  uzomepusi. OTAenbHbIE MPEICTABUTENIN  O-
AMHUHOKHUCJIOT: TJIMIMH, alaHuH. PU3NYECKHE CBOWCTBA aMHUHOKHUCIOT. XMMHUYECKHUE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPraHMYeCKHMX COEAMHEHUH, peakius MOJUKOHACHCAIUH,
oOpa3oBaHHe NMENTUIHON CBs3U. buomorndyeckoe 3HaueHHe aMHUHOKHUCIOT. CHHTE3 U THUAPOIIU3
MENTUIOB.

benku kak npupoanele mnonumepsl. llepBuuHasi, BTOpUYHAsE W TPETHYHAs CTPYKTypa
0enKoB. XMMHUECKHE CBOMCTBA OENKOB: TUAPOIU3, JEHATYpallusi, KaueCTBEHHBIC PEAaKIHUU Ha
OemKH.

OKCHEepUMEHTAIbHBIE METOJbl M3YyYEHMsI BELIECTB M MX IPEBpALICHUI: PacTBOPEHHE
OCIIKOB B BOJIE, JICHATYpallsi OCJIIKOB MPH HAarpeBaHWH, IIBETHHIEC PEAKIMM Ha OCJIKH, PEIICHUE
SKCIEPUMEHTAJIBHBIX 337a4 MO0 TeMaM «A30TCOAEp Kalue OpPraHWYECKUE COEOUHEHUs» U
«Pacno3HaBaHMe OPraHMYECKUX COCTUHEHUI.

BbicokoMosieKkyIsIpHBIE COeTMHEHUS.

OCHOBHBIE TOHSATHS XUMHUHU BBICOKOMOJEKYJISIPHBIX COCAMHEHUH: MOHOMEp, IOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb NOJUMEPHU3ALNH, CPEAHssT MoJeKyasapHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUN — TOJIMMEPHU3ALINS U TIOJTUKOHICHCAITHSI.

[Tonumepuslie MaTepHaIbl. [Tnactmaccel (monmaTHIIEH, MOJIUTIPOTIHIIEH,
TTOJTMBUHUJIXJIOPUI, MOJIUCTUPOIT, MOJIMMETHJIMETaKpHJIaT, MOJTMKApPOOHATHI,
nonudTHIeHTepedTanar). YTunuzanuus u nepepaboTKa I1acTUKa.

DnacToMepbl: HATypaslbHBI  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

Bonokna: HaTypaibHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tonumepsl  cnenuanbHOTO  Ha3HAYeHUs  (TEQUIOH, KEBJIAp, dSJIEKTPONPOBOISAIINE
MOJIMMEPHI, OMopa3araeMpie MOJTHUMEPHI).



OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHHUs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpasllaMu TPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB, peEIIeHHE
AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Pacro3HaBaHue MJIACTMACC U BOJIOKOHY.

PacuérHrle 3agayn.

Haxoxnaenue MonexkynsspHON GpOpMyJIbl OPraHUuYeCKOro COETUHEHHsSI IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXKAECHUE MOJEKYJISPHOU (OpPMysbl OPraHUYECKOro
coeMHeHUsT 1Mo Macce (00bEMY) MPOAYKTOB CropaHusi, IO KOJIMYECTBY BellecTBa (macce,
00bEMY) MMPOAYKTOB PEAKIINH W/UIH UCXOAHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OpMYIIbI
OpPraHMYECKOro BeIECTBA HA OCHOBE €ro XMMHMYECKHX CBOWMCTB WJIM CHOCOOOB IOJIyYEHUS,
OTIpe/ieNICHUE J10JIM BbIX0/1a MPOAYKTA PEaKUU OT TEOPETUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU MU3y4YEHUH OopraHuydeckod xumuu B 10 kimacce
OCYIIECTBIISIETCSl 4Yepe3 HCMOJIb30BaHME KaK OOLIUX €CTeCTBEHHO-HAyYHbIX MOHATUH, TaK H
MOHSTHH, IPUHATBIX B OTIENbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OOme ecTecTBEHHO-Hay4YHbIC MOHATHS: SIBIEHUE, HAayuHbIH (DakT, rumoresa, Teopus,
3aKOH, aHaJIW3, CHHTE3, KiIacCU(UKAIMs, HAOIIOACHUE, W3MEpPEHHE, SKCIIEPUMEHT, MOJElNb,
MOJIETTUPOBAHUE.

®dusuka: Marepus, aroM, 3JJIEKTPOH, IIPOTOH, HEWUTPOH, MOJEKYJd, 3HEPreTU4EeCKUN
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHWE BEIIeCTBa, (PM3MUECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUs, CKOPOCTb, JHEPT U, Macca.

buonorus: kmerka, opraHusM, 3KOCUcTeMa, Ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPO(pHBI M TeTepoTpoHBIA THUN TUTaHHS, OpoxkeHHe, (HOTOCUHTE3, IbIXaHUE, OENKH,
YTJIEBO/IbI, )KUPBI, HYKJICHHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: mone3Hble HCKONaeMble, TOIUIUBO.

TexHosmorus: NUILEBbIE MPOAYKTHI, OCHOBBI PallMOHAIIBHOTO MUTAaHUs, MOIOLINE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA YTI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTrBercTBHHM C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOJOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS TpeameTa «XHMHsS» Ha YPOBHE CpeJHero oouiero obpa3oBaHus
BBIJICJICHBI CJICAYIONINE COCTABJISIONINE: OCO3HAHNE O0YYaIOMMMUCS POCCUICKON TpaXKIaHCKON
UACHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOMPEIENICHHUIO;
HAJIMYUE MOTHUBAUMM K  OOYyYEHHI0; TOTOBHOCTb M  CIIOCOOHOCTh  OOydarouuxcs
PYKOBOJICTBOBATHCSI MPUHATHIMH B OOIIECTBE NpaBWIAMH W HOPMaMM IIOBEJEHHs; Haludue
IIPaBOCO3HAHUS, HKOJIOTHUECKOW KYJIBTYPBhl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH JKU3HEHHBIE
IIJTaHBbI.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHUS TpeaMeTa «XHMHS» OTPaXKAT cPOPMUPOBAHHOCTH
OTIbITa NTO3HABATENIbHOM U MPAKTUYECKOH AESITETbHOCTH 00YYaloUIMXCcsl B MPOIIECCe peann3aiiu
00pa3oBaTenbHOMN ACSITCIIBHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTpa)kaloT cPOpMHUPOBAHHOCTH
OTIbITa MO3HABATENIbHOM U MPAKTUYECKOM AESITETbHOCTH 00YYaIOUIMXCs B MPOLIECCE peann3aliu
00pa3oBaTeNbHOMN EATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUS 00YYAIONMMHCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPaBOIOPSIIKY;

MNpEACTAaBJICHHUA O COIUAJIIBHBIX HOpMax W IIpaBUIaX MEXKINYHOCTHBIX OTHOIIIEHUHA B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOMN JIEATEIHHOCTH MPHU CO3JaHUH yUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUS, JTOTUKY U apTyMEHTHI JPyTUX
IIPY aHAJIN3€ PA3IMYHBIX BUJOB yUEOHOH NesATeIbHOCTH;

2) IaTpUOTHYECKOIr0 BOCIIUTAHUS:

HNCHHOCTHOI'0 OTHOLICHUA K HCTOPHYCCKOMY W HAYYHOMY HACICAUIO OTEYECTBCHHOM
XUMHU,

YBaXXCHUA K IMPOLECCY TBOPUCCTBA B o0iacTu TCOPHU U MNPAKTHYCCKOI'O IMPUIOKCHUA
XUMHH, OCO3HAHHUS TOr0, YTO JaHHBIE HAYKH €CTh PE3yNbTaT IMTEIbHBIX HaOII0JeHU,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIILHBIX TOMCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U IPAKTHUKOB;

UHTEpECa M II03HABATEIBHBIX MOTHMBOB B IIOJyYEHMM U TIOCIEAYIOLUIEM aHAJIM3E
MH(POPMALIUKU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOI'O IMOBCACHMA,

CIIOCOOHOCTH OLICHUMBATh CHUTyallMHd, CBA3AaHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
[IPUHUMATh OCO3HAHHEIE PEIICHUS, OPUEHTHPYACh HAa MOpPalbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE IMOBEACHHE W TOCTYNKH CBOUX TOBApUIIEH € MO3UIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUMA MOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MIOHMMAaHHUs LIEHHOCTEH 3/0poBOro M 0Oe3omacHOro ooOpasza »XU3HH, HEOOXOAUMOCTH
OTBCTCTBCHHOI'O OTHOIIICHHUA K CO6CTB€HHOMy q)HBI/I‘ICCKOMy " IICUXUYCCKOMY 310POBbIO;



coOoIeHns TpaBuiI OE30MacHOTO OOpallieHHs € BELeCTBaMU B OBITY, MMOBCEIHEBHON
KHU3HU, B TPYJIOBOM JI€SATENBHOCTH;

MOHMMAaHHS LEHHOCTU NPaBWJI HWHAMBUIYyaJIbHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MIOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHUS TOCIEACTBUM M HENPUSTHS BPEIHBIX MPUBBIYEK (YHOTpPEeOJIEHHS aJIKOTroJs,
HapKOTHKOB, KypeHHUs);

5) Tpya0BOro BOCIMTAHUSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEeIOBATENbCKOM JIEATEIIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOI U APYyrux BUAax AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIIEHUH MPAKTUUYECKUX 3a/ad COLHaIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEHHIO MpO(eccHil pasingHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN 110 XUMUHU;

YBa)XE€HHUS K TPYLy, JTIOASAM TPYJla U pe3ysbTaTaM TpyAOBOH NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHJIUBUAYaJIbHOW TpaeKTOpUu 0Opa3oBaHus,
Oyayei npodeccuu M pealn3aiui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1IeCTBa;

6) 3x010rMYECcKOro BOCIIUTAHUS:

AKOJIOTMYECKHU L€I€CO00Pa3HOr0 OTHOLIEHUS K MPUPOJIe KaK UCTOUHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHMMAaHHUS TJI00ATLHOTO XapakTepa SKOJIOIMYECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN CPEJBL;

OCO3HAHUsI HEOOXOJUMOCTH UCIIOJIb30BAaHUs JOCTHKEHUM XMMHUU JUIsS PELICHUs] BOIIPOCOB
palMOHAIBHOIO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEINPUSTHS AEHCTBHMI, NMPUHOCSIIMX BpEZ OKpYyXkKarolled NPHUpPOIHOMN cpele,
YMEHHS IPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOIMUYECKHE MOCIEACTBUS MPEAIPUHUMAEMBIX
JEUCTBUN U IIPENOTBpaALIaTh UX;

HaJIM4Usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KyJBTYpbI, OIBITA
NEeSITeIbHOCTH  JKOJIOTMYECKOM  HAINpaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMU B
MI03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMANbHOM NMPaKTHKE, CIOCOOHOCTU U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UJCOJIOTHU XeMOPOOHH;

7) IEHHOCTH HAYYHOI0 NO3HAHHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HaykKu U
OOIIECTBEHHOM MPAaKTHKH;

MOHUMaHMA CHeUM(PUKA XUMHHM KaK HayKH, OCO3HaHUs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAYYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEIOCTHOTO TMPEACTaBIEHUS 00 OKpYXKarolleM
MHpE KaKk O €IMHCTBE NPUPOJbl U YEJIOBEKa, B MO3HAHUHU NPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpobaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JJsl COBPEMEHHOW LMBWIM3ALUU: B €€
IYMaHHCTHUYECKOW HAINpaBICHHOCTH W BAXXHOH pPONM B CO3JaHMM HOBOM 0a3bl MaTrepHaIbHOM
KYJIbTYpBI, B PEIICHUH II100aIbHBIX TPOOIeM yCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTUYECKON, MUIIEBOM M HKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
00€CTIeYeHNH YCIIOBUH YCIEITHOTO TPY/Ia U SKOJIOTUYECKA KOM(OPTHON JKU3HU KAXKIOTO UWieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TpPaMOTHOCTU: TMOHMMAHHSA CYIIHOCTH METOJOB IIO3HAHUS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIHOJIb30BATh MOJy4YaeMble 3HAHUS IS



aHaM3a UM OOBACHEHUS SIBICHUN OKPYXKAIOIIErO0 MHpA U TPOUCXOMAANUMX B HEM W3MEHEHU,
YMCHUA OCJIaTh 000CHOBAHHEIE 3aK/IIOUEHNS Ha OCHOBE HAay4YHBIX Cl)aKTOB 1 UMCHOIIUXCSA JaHHBIX
C IEIBIO TTOJTYYCHUS JOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSITEIIbHO MCIIOIB30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUs TPoOIeM
B PCAJIbHBIX XU3HCHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO, HCCIIeIOBATEIbCKON I TEITLHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BAaHUIO, K
AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAaHUM II0 XHUMHUM B COOTBETCTBUM C JKH3HEHHBIMH
MOTPEOHOCTIMU;

WHTEpeca K OCOOEHHOCTSIM Tpylna B pa3nuyHbIX chepax mnpodeccrnoHaTbHON
JeSTEITLHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yibTaThl OCBOCHMS MPOrPaMMBbI 10 XMMHUU Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBble JUIsI (POPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIOIIMXCSA MEXKIUCHUIUTMHAPHBIE
(MexnpeaMeTHbIE) 00ILIeHayYHbIe TOHATHS, OTPAKAIOIHNE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U creun(uKy METO/I0B O3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHs, SIBJICHUE, MPOIecC, CHCTEMa, HAYYHBIH (akT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, UCCIIEI0BaHUE, HAONIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpCallbHble ~ yueOHble  JeHCTBMA  ([IO3HABaTelbHblE, = KOMMYHHUKATHUBHBIE,
peryisiTuBHbIE), oOecreunBarone (GopmMupoBaHHE (QYHKIMOHAIBHOH TpPaMOTHOCTH U
COLIMAJIbHON KOMITETEHIIUN 00YYaroIuXcs;

CIOCOOHOCTh ~ OOY4YalOUIMXCSl  MCIIONB30BaThb  OCBOEHHBIE  MEXIUCLMILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA W YHHBepcaJlbHble Yy4yeOHbIe JAEHCTBHS B IIO3HABATENLHOU U
COLIMAJIbHON MIPAKTHKE.

MeramnpeqMeTHbIe pe3yNIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMH YYCOHBIMHU
MO03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU M PETYJISTHBHBIMH JCHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1elicCTBUS

1) 6a30BbIe JJOTHYECKHE TeHCTBUA:

CaMOCTOATENLHO (OPMYJIUPOBATh M aKTyaJIM3WpPOBATh MPOOJIIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

onpenensaTh LEeTu JeATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU HX JOCTHIKECHHUS,
COOTHOCHUTH pC3YJ'IBTaTBI JACATCIBbHOCTH C IIOCTAaBJICHHBIMU L CIAMU,

HCIIOJIB30BAThH HpI/I OCBOCHUHN 3H8,HI/II>1 HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUSI: BBIACIIATH
XapaKTepHbIE TPU3HAKK TOHATHUM W yCTaHABIMBATH WX B3aWMOCBS3b, HCIOJb30BaTh
COOTBeTCTBYIOHII/Ie IIOHATHUSA OJIA 06’I)$ICHeHI/I${ OTACIIBbHBIX q)aKTOB nu SIBHeHI/IfI;

BBIOMpATh OCHOBAHMS M KPUTEPUU I KIIACCU(PUKALIMU BEIIECTB U XUMHUECKUX PEaKIINA;

YCTaHABJIMBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXITY N3Yy4aeMbIMH SBJICHUSMU;

CTpOI/ITB JIOTHYCCKUEC paccyncneHHH (I/IH,Z[yKTI/IBHBIC, ,Z[GI[yKTI/IBHbIe, 110 aHaJIOFI/II/I),
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B PAaCCMAaTPUBAEMBIX SIBICHUSAX, (DOPMYITHPOBATH
BBIBOABI U 3aKJIFOUYCHU,

HpI/IMeHSITI) B Hpouecce ITIO3HAHUA I/ICHOJII)3yeMBI€ B XUMHUHU CHUMBOJINYCCKUC (3HaKOBBI€)
MOJIeJIH, TTPeoOPa30BhIBATh MOJIEIHHBIC MTPEACTABICHHUS — XUMUYECKUM 3HAK (CHMBOJI) 3JIEMEHTA,



XUMUYecKas (QopMmysa, ypaBHEHME XUMHMYECKOW peakIMu — TMpHU peIIeHHH Y4eOHBIX
MIO3HABATEJIbHbIX U NMPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIC IPEICTaBICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX MPHU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUi.

2) 0a3oBbIe HCcJIe0BaTeIbCKIUE IeHCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHii;

dbopMynMpoBaTh ILEIM W 33JaYd  UCCIIEJOBAaHUs, WCIOJIb30BAaTh IIOCTABJIEHHbIE U
CaMOCTOSITENILHO C(hOpMyITUpPOBaHHbBIE BONPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHMS M OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE NMPABHIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHIA;

BIIa/IETh HABBIKAMHM CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA M TPOBEACHUS YUYEHHUUECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOIIOAaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3yibTar, (HopMyrupoBaTh OOOOIIEHHUS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEAOBAHUS, COCTABISTh OOOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOH HCCIeA0BAaTEIbCKOW M TPOEKTHOM JeATEeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3IMYHBIX METOAOB [T0O3HAHUS.

3) paGora ¢ unopmanueii:

OPHEHTHUPOBATHCS B PA3NMYHBIX HMCTOYHUKAX HWHPOpManuu (HAYIHO-TIOMYJISIpHAs
JIUTEepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHBIE TOcoOus, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3IUYHBIX BUIOB U (OpPM MpENCTaBICHUS, KPUTHUECKH
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Ppa3IMYHbIE METOMAbI NpH IOHCKE U O0TOOpe
uH(pOpMaLnu, He0OOXOAMMOM [T BBINOJIHEHHs YUeOHbIX 3ajjau ONpeeIEHHOIO THIIA;

nproOpeTaTh OMBIT MCIOIB30BAHUS MH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMalIbHYIO (hOpMYy IpeACTaBieHUs MH(DOpMaMU (CXEMBI,
rpaduKu, TUarpaMMBbl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIO/Ib30BaTh HAy4YHBIH S3bIK B KauyecTBE CpeJICTBa IpH paboTe C XUMHUYECKOH
uHpopMalMell: TPUMEHATh MEXIpeAMeTHble ((pu3nYecKue M MaTeMaTH4YecKue) 3HaKu |
CHUMBOJIBI, (hOpMYyJIbl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAHOCTH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe JelcCTBHA:

3aJ]aBaTh BOMPOCHI 10 CYIIECTBY 00CYXk/1aeMO TeMbI B XOJIe IMaJiora U/WiIH JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYITUPOBATH CBOM MPEIOKEHHSI OTHOCHTEIHHO BBITTOTHEHHUS
MIPEAJIOKEHHOU 3a1a4H;

BBICTYNATh C IPE3CHTALUEN pPe3yJbTaTOB II03HABATEIBHOU ACSATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IIpU  BBINOJHEHUHM XHMHUYECKOTO
SKCIIEPUMEHTA, MPaKTUUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanMzaniud y4eOHOro MpoeKkTa, W (hOpPMyIHpPOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIIETOBaHUM IMyTEM COTJIACOBAHMS MO3ULUHI B X0€ 00CyXKIeHUs 1 OOMEHAa MHEHUSMHU.



PerJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁHI)Ie JeCTBHUA:

CaMOCTOSITENTFHO TUIAHWPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ el W 3aJa4d, KOHTPOJHMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npe/yiaraeMblid alTOPUTM JICHCTBUN TIPU BBITIOJTHCHUU YYEOHBIX M HCCIICIAOBATEILCKUX 3ajad,
BBIOMpATh Hanbosiee 3h(HEKTUBHBIN CIIOCO0 WX PEIICHHS ¢ YUYETOM MOJYyUYCHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb ACATEIBHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOrPaMMbl IO XUMHUU Ha yIiayOlIEHHOM ypOBHE Ha
YPOBHE CpeHero oOIiero oOpa3oBaHUsl BKIIOUYAIOT CHEUPUYECKUE i1 YYeOHOro mpenMera
«XUMUS» HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCWCTBHH 10 OCBOCHHIO, MHTEPIIPETAIMH H
npeoOpa30BaHUI0 3HAHHA, BUABI IESTSIHFHOCTH IO TOJYYECHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUW B PA3NUYHBIX yYEOHBIX CUTYyallMsX, a TAKXKE B peajbHBIX KU3HECHHBIX CHUTYaIUsX,
CBSI3aHHBIX C XUMHEW. B mporpamme mo XMMUHM TpEAMETHBIC PE3YJIbTaThl MPEICTABICHBI IO
roagam MU3y4cCHuUs.

10 KJIACC

[IpenmeTHbIE pe3ybTaThl OCBOECHUS Kypca «OpraHuueckas XUuMUs» OTpaxaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUIA: O MECTe U 3HAUYEHUU OPraHu4YeCKOW XHUMHU B
CUCTEME €CTECTBEHHBIX HayK U €€ PO B 00€CleYeHNH YCTOMUNBOIO pa3BUTHS YEJIOBEUECTBA B
pElIeHuH MPOOIeM IKOJIOTUYECKOM, IHEPreTUYEeCKOW M MHINEBON O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JaHUH HOBBIX MaTEPHUAaJOB, HOBBIX HCTOYHUKOB DHEPIUU, B OOECIICUCHHH
paIMOHATBHOTO TPUPOJIOTIONH30BAHMS, B (DOPMUPOBAHUHA MUPOBO33PEHUS M OOMICH KYJIbTYpPHI
YeJIOBEeKa, a TaKKe DSKOJIOrMYeckH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
MPUPOJIHON CpelIE;

BJIAJICHUE CHCTEMOM XHWMHUYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHATUS — XUMHYECKHH 3JIEMEHT, aToM, SIIpO M DJEKTpOHHAas 000io04yka atoma, s-, p-, d-
aTOMHbIE OpOMUTallM, OCHOBHOE U BO30YXJEHHOE COCTOSHHUS aroMma, TMOpUAM3alMs aTOMHBIX
opOuTaneii, MOH, MOJIEKYyJIa, BAJICHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUS,
XUMHYECKas CBs3b, MOIb, MOJSIPHAs Macca, MOJAPHBIA O0O0BEM, YIJIEPONHBIN CKEleT,
(GyHKIIMOHATBHAS TPYIIA, pPaguKal, CTPYKTypHble (Gopmymsl (pa3BEPHYTHIE, COKpAIIEHHEIC,
CKEJIETHBIE), M30MEpHsl CTPYKTypHas M HPOCTPAHCTBEHHas (TeoMeTpuYecKasi, ONTHYECKas),
M30MEpPbI, TOMOJIOTUYECKUH psJl, TOMOJIOTH, YTJIEBOIOPOJAbI, KHUCIOPOJ- U a30TCOJEpKallue
OpraHUYECKUE COEAUHEHHUS, MOHOMEpP, MOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHBIE
COEIMHEHHMsI; TEOpUH, 3aKOHBI (mepuonnyeckuil 3akon J[. M. MenneneeBa, Teopus CTpOCHUS
oprannueckux BemecTB A. M. byTtiepoBa, 3akOH COXpaHEHHsS] MacCChl BEIIECTB, 3aKOH
COXPaHEHUST W TPEBpAIICHUS OJHEPrUM TMPU XUMHYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XUMHUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE MOHHUMAHUSA
NPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUM; TPEJCTABICHUS O MeEXaHU3Max
XUMUYECKUX pEaAKIUH, TEPMOAMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, O B3aMMHOM BIIUSSHMM aTOMOB W TPYII aTOMOB B MOJIEKyJaX (MHIYKTHBHBIN U
Me3oMepHbIH 3 dekTr, opueHTanThl | u Il pona); dakromornueckne CBEIACHHS O CBOWMCTBAX,
cocTaBe, OJyYeHUH U 0€30MaCHOM UCMOJIb30BaHMH BaXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTUYECKON JIeATENHHOCTH 4YEeJIOBEKa, OOMIMX HAyYHBIX MPHHIUIAX XUMUYECKOTO
IIPOM3BOJICTBA (Ha MpUMEpe MPOU3BOICTBA METAHOJIA, IEpepabOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUI: BBISBISTh XapaKTePHbIC MPU3HAKU TMOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME MTOHATHUS ITPU ONMCAHUM COCTaBA, CTPOCHUS U
CBOWCTB OpPraHMYECKUX COCTMHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI:

HCIIOJI30BAaTh XUMUYECKYI0 CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIIETHBIX) (POPMYIT OPraHNYeCKIX BEIIECTB;

COCTaBIATH yPaBHEHUS XHMHUYECKMX PpPEaKUM U  pACKpbIBaTh HUX  CYLIHOCTb:
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHUA TMOCPEACTBOM  COCTABJIEHUSA  JJIEKTPOHHOTO
OamaHca JTHX pEaKIUi, peakmuii HOHHOrO OOMeHa IyTéM COCTABJICHHUS WX IIOJHBIX W
COKpAILEHHBIX NOHHBIX YPAaBHEHHI;

W3rOTaBJIMBATh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB I WUIIOCTpalUd UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTaHABIMBATh MPUHAIEKHOCTh U3YUEHHBIX OPraHHYECKUX
BEIIECTB IO X COCTaBY M CTPOCHHIO K OIpPENeIEHHOMY KJIacCy/Tpynie COeTUHEHHH, 1aBaTh UM
Ha3BaHus 1o cucremarndeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHATbHBIC HA3BAHHUS
JUISL  OTHENBHBIX TMPEACTABUTENICH OpraHMYEeCKUX BEHIECTB (ITWICH, alleTWIeH, TOJIYOJl,
TIIAIEPHUH, STWICHIVIUKOIb, (eHON, (OpMaibJCTHI, aleTalbJIerHl, AaleTOH, MYypaBbHHAS
KHCJIOTa, YKCYCHAasl KHCJOTa, CTE€apUHOBAs, OJICMHOBAs, IMAaJbMHUTHHOBAs KHUCJIOTHI, TJIUIUH,
aJlaHWH, MaJIbT03a, (PPYKTO3a, AaHWINH, TUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JIPYTHUE);

chOpPMUPOBAHHOCTh yMEHHUS OINPEAETATh BHJ XUMHYECKOH CBSI3M B OPTaHMYECKUX
COeUHEHMSIX (KOBAJICHTHAs! U MOHHAS CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBSI3b);

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJIOKCHHUS TEOPHH CTPOCHHS OPTaHHMUYECKUX
BemiectB A. M. bytnepoBa st 0ObsICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTpPOCHUS,

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTEpHU30BaTh COCTaB, CTpPOCHUE, (Qu3udeckne u
XUMHUYECKNE CBOKMCTBA TUITMYHBIX MPEACTABUTEIEH PA3IMYHBIX KIACCOB OPIrAaHMYECKUX BEIIECTB:
AJKAHOB, UHWKJIOAJKAHOB, AJKEHOB, AJIKQJUEHOB, QJIKHWHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHUPTOB, AlbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBHIX U CIOXHBIX 3()HPOB, KUPOB,
HUTPOCOETUHEHUN U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIeBOAOB (MOHO-, TU- U MOJIMCAXapUIOB),
WUTIOCTPUPOBATh T€HETHUYECKYIO CBA3b MEXIYy HUMH YPAaBHEHHSIMU COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi C UCTIOIh30BAaHUEM CTPYKTYPHBIX POPMYI;

cOpPMUPOBAHHOCTh YMEHHUSI TOATBEPKIATh HA KOHKPETHBIX MPUMEpPAX XapakrTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OpPraHUYECKUX COCIUHEHUU OT KPAaTHOCTH W THUMA
KOBAaJICHTHOM CBSI3U (G- U T-CBSI3U), B3aMMHOT'O BJIMSHHS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh WMCTOYHUKH YTJIEBOJIOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIN Ta3, Yrojb), CIIOCOOBI €ro MepepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MIPOJYKTOB MEpepadboTKH;

c(hOpPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUH O €CTeCTBEHHO-HAYYHBIX METOAax
MO3HaHUS — HAONIOJICHUU, W3MEPEHHUH, MOJICTUPOBAHUH, DJKCIEpUMEHTe (peaqbHOM |
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

cOPMUPOBAHHOCTh ~ YMEHHS TPUMEHSAThH OCHOBHBIC  ONEPAlMUd  MBICITHTEIHHON
NEesTeNbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, 00O0OIIeHHEe, CHUCTEMAaTH3allhio, BbBISBICHHE
MPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJISI U3YYEHHUS CBOMCTB BEUIECTB M XUMUYECKUX PEAKIINIA;



c(hOpPMUPOBAHHOCTh YMEHUI: BBISIBISTH B3aUMOCBSI3b XHUMHUECKUX 3HAHUH C MOHATUSIMU U
MPEACTABICHUSIMU  JPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi  0oJjiee OCO3HAHHOTO
MOHUMAaHUsl CYIIHOCTH MaTepHaJbHOTO €IMHCTBA MHPA, UCIOJIb30BAaTh CUCTEMHBIC 3HAHUS IO
OpPraHUYECKON XUMUU JJIs1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-
Hay4YHYIO TIPUPOY;

chOpPMUPOBAHHOCTh YMEHUW: TPOBOJIUTH pacu€Thl MO XUMHUYECKUM (opmynam U
YPaBHEHHUAM XUMUYECKUX DPEAKIMi C UCHOJIb30BaHUEM (DU3MUECKHUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI:
pacuéTel MO0 HAXOXKJIEHUIO XUMUYECKOW (HOPMYIBI BEIIECTBA MO U3BECTHBHIM MAaCCOBBIM JOJSM
XUMHYECKUX JIEMEHTOB, IPOAYKTaM CTrOpaHUsl, ITIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHIA: TPOTHO3UPOBATH, AaHAIM3UPOBATh U OIICHUBATH C IMO3UIUI
HKOJIOTMYECKON 0€30MacHOCTH MOCHEACTBHSI OBITOBOW M MPOU3BOJACTBEHHON NEATEIbHOCTH
YEJIOBEKa, CBS3aHHOW C TepepabOTKOW BEIIECTB, HWCIOJIb30BaTh TMOJYYCHHBIC 3HAHHS IS
MPUHSTHS TPAMOTHBIX PEIICHUN MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEHH;

c(hOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENILHO TUIAHUPOBATh U MPOBOAUTH XUMHUYECKHIA
AKCIEPUMEHT (TTOJIyYEeHUE U U3YUEHHE CBOMCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIINI
YIJIE€BOJOPOAOB PA3JIMUHBIX KJIACCOB M  KHUCIOPOJCOACPKAIIMX OpPraHMYECKUX BEIIECTB,
pelieHre HKCIEePUMEHTATbHBIX 3aJad [0 paclo3HABAHUIO OPTaHWYECKUX BEIIECTB) C
COONIOZICHMEM TIpaBWJI OE30MacHOTO OOpamieHWsl ¢ BemecTBaMH ©  J1ab0paTOPHBIM
obopynoBanueM, (HOpMyJIHUpPOBaTh II€JIb HMCCICAOBAHUS, MPEACTABIATh B Pa3IMUHON (dopme
pe3yIbTaThl SKCTIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATH WX JIOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTh YMEHHI:

coOMI0aTh TpaBHa KOJOTHYECKH 1e1eco00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM
NESATEIBHOCTH B LETSAX COXPAHEHHS CBOETO 370pPOBbS, OKPY’KAIOIIEW MPUPOIHON cpeasl U
JOCTHKEHHUS €€ YCTOMUYMBOTO Pa3BUTHSI;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JEHCTBUS Ha KUBBIE OPTaHU3MBI OIPEACIEHHBIX
OpraHMYECKHX BEIIECTB, MOHUMAas cMbIca nokaszarens [TJIK;

aHAJIM3UPOBAaTh  II€JIECOO0PAa3HOCTh,  NMPUMEHEHHMS  OpPraHWYECKHUX  BEIIeCTB B
MIPOMBINIICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHMIA: OCYIIECTBISATH IIeJICHANPABICHHBI TMOUCK XHUMHYECKOM
uH(bOpMallMK B PAa3NIUYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAy4Has JHUTEparypa, CpeicTBa
MaccoBod uHGpopmaruu, WHTEpHET W Jpyrue), KPUTHUECKUA aHAIM3HPOBATh XUMHUYECKYIO
uH(popMaInio, epepadbaTeiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUU C MOCTABICHHOW y4eOHOI
3a7a4en.

OcHoBHBIE BH/IbI A€ATCJIBHOCTH YYAIIUXCH HA YPOKE

1. BbInoJHAIOT 3aaHue:

-B terpanu

- CaMOCTOSITEIIFHO

- B mapax

- B rpynmne

2. BoINOJHAIT HHANBHAYAJIbHBIE 33/IaHUS N0 KAPTOYKAM
3. 3anuchIBAKOT pelieHre Ha J0CKe

4. Caymamwr:

- YVunrens

-OTBETHI OJTHOKJIACCHUKOB



- 3aKII0YEHUE YUNUTEIS

5. OTBeyaror:

- I1o BBI30BY yuuTens

- [1o xenanuto

- Ha Bompocs! yuurens
6.00cy:xknamT:

- OTBETHI OJHOKJIACCHUKOB

- [IpoGnemy

- Pe3ynbTarsl sKcriepuMeHTa

- PesynpTathl pemienus 3a1auu

- Pe3ynbTathl BBINIOJIHEHUS 3aaHUS
7. KOMMEHTHPYIOT OTBETbI OJHOKJIACCHUKOB
8.KoppekTUpyIOT 0TBETHI OJHOKJIACCHMKOB
9.BbIABUTAIOT:

- [Ipennonoxenue

- ['unoresy

10.®opmyaupyror:

- Llenb ypoka (mpaktuueckoid padoThI)
- Onpenenenue

- [Tonsitue

- [IpaBuiio

- 3aKOH

- BriBoabI

11.000cHOBBIBAIOT BHIOOP:

- Cnioco6a pemeHus

- Crmoco0a omnpeneneHust

- PeaktuBa

12. IIpuBoasT NpuMepsbI

13. HaxoaaT nngopmanuio B TekcTe
14. CpaBHuBaKOT

15. Xapakrepu3yoT CBOHCTBA
16. Kinaccuguumnpyror

17. BpissBasIIOT 3aKOHOMEPHOCTh
18. 3amouHsiroT Ta0AMIY

19. Boicka3bIBaKOT:

- [Ipeanonoxenue o ueM-1160

- CBOo€ MHEHHE

20. OnpeessilOT NPUYMHBI
21. Ormevaror:

- CxXoncTBo

- Paznuune

- [Ipn3naku

22. O000maroT:

- Uudopmanuro

- CBeneHus

23. YcTaHaBAMBAKOT NPUYUHHO-CJIEICTBEHHbIE CBA3H
24. AHau3upymoT:

- Uudopmanuro

- Cxemy

- Pucynok

- Tabnuiy



- JlaHHEIE
- Pe3ynbpTaThl sxCciepruMeHTa
- Pe3ynbraThl 1a6OpaTOPHBIX ONBITOB
- Jlonymennpie ommoOKu
25. CocraBisIoT:
- Knaccudukanmonnbsie cXembl
- O6o6maromme TadIuIbI
- [Inan BeInosHEeHUs 3aJaHus  (dKCIEPUMEHTA, UCCIIeI0BAHUS)
- OT4eT 0 NPOBEAECHHOM
UCCIIEIOBAaHUH
26. BcnoMMHAIOTH 03BYYHBAIOT npasuia 0e3onmacHoil padoTsl B XUMHUYECKOH
Jadoparopuu
27. HaGimona0T 32 X040M /1eMOHCTPAallMOHHOI0 JKCIIePUMEHTAa
28. OcyliecTBJISIIOT:
- CaMOOIIEHKY
- CamomnpoBepky
- CamoaHanus
- B3anmonposepky
29. UcnipaBJiSIlOT BbISIBJICHHBIC OIINOKH

Opranu3anus NPOEKTHON U UCCIEA0BATEIbCKON AeITeJIbHOCTH Y4AIMXCS

[IpoexTHass wuccienoBarenbCKas OEATEIbHOCTh YYAIIUXCSA MPOINMCaHa B CTaHJApTe
obpaszoBanus. [Iporpammbl BceX HIKOJBHBIX NPEIMETOB OPHUEHTUPOBAHBI HA JAHHBIA BHI
nesTenbHOCTU. [IpoekTHash JesTeNbHOCTh Yy4YallluXcs CTAHOBHUTCS Bce OoJiee aKTyallbHOU B
COBpeMEHHOM menaroruke. M 310 He cCiyyallHO, Belb HMMEHHO B IIPOLIECCE IPaBUIIBHOU
CaMOCTOSITENIbHOM paboOThl HAJ| CO3/laHUEM MpOeKTa Jydile Bcero (GopMupyercs KyiabTypa
YMCTBEHHOI'O TpyJa YYEHUKOB. A IIOBCEMECTHAas KOMIIBIOTEpPH3aLUsl IO3BOJSET KaKIOMY
yuuTenro Oosee TBOPUECKHU IMOAXOIUTh K pa3paboTKe CBOMX YpPOKOB, a Takke CHAeNaTh
o0pa3oBaTenbHbIN Mpolecc 0ojiee UHTEPECHBIM, Pa3HOOOPAa3HBIM M COBPEMEHHBIM.
NHCTpyMEHTOM JOCTHKEHHUS IJIAHUPYEMbBIX JIMYHOCTHBIX, METAlPEAMETHBIX M MPEAMETHBIX
pe3yJbTaTOB  SBISIOTCS  YHHBEpCaJlbHble Yy4yeOHble AeHCTBHS. O((PEeKTUBHBIM METOAOM
CUCTEMHO-/IEATEIIbHOCTHOTO MO/IX0/1A ABJISIETCS] IPOEKTHAS 1€SITEIbHOCTb.

IIpoekTHass neATENbHOCTh SBJIAETCS YAacTblO CaMOCTOSTENBHOM pabOThl ydalluxcsl.
KauecTBEHHO BBINOJHEHHBI MPOEKT — 3TO IMOATAlHOE IUIAHMPOBAHHUE CBOMX JACHCTBUH,
OTCJIOKHMBAHUE PE3yJIbTAaTOB CcBoei paboTbl. I[IpoekT — BpeMeHHas IesieHanpaBIeHHAs
NEeATENbHOCTh HA MOJYyYE€HUE YHUKAIIBHOTO pe3yibTaTa .

enp mpoeKTHO-UCCIENOBATEILCKON ACSITENIBHOCTH ydaluxcsi B paMkax HOBbIXx OI'OC:
dbopMupoBaHHE  yHHMBEpCalIbHBIX  Yy4eOHbIX  JeiicTBuif.  lcmonb3oBaHWe — MPOEKTHO-
HCCIIEA0BATEIBCKON JEATEIbHOCTH HAa YpPOKaX M BO BHEYPOUHOM JEATEIBHOCTH SIBISAETCS
cpeacTBoM (pOpMHpPOBAHHS YHUBEPCABHBIX YUEOHBIX IEHCTBUIL, KOTOPBIE B CBOIO OUEPE/Ib:

e 00ecrneyuBarOT ydalleMycs BO3MOXHOCTb CaMOCTOSITENIbHO OCYIIECTBIISITh ACSTEIBLHOCTD
y4eHHUS,
® CTaBUTh yueOHBbIC LIEJIM, MCKATh W HCIIOJIb30BaTh HEOOXOAMMBIE CPEICTBA U CHOCOOBI WX

JIOCTHKEHMUS,
® yMeTh KOHTPOJIUPOBATH U OLIEHUBAThH YUEOHYIO JEATEILHOCTD U €€ Pe3yJIbTaThl;
®  CO3JAl0T YCJIOBHS Pa3BUTHS JIMYHOCTH U €€ CAMOpEAIN3allid Ha OCHOBE «YMEHUS YUUTHCS

Y COTPYJHHUYATH C B3POCIBIMU U CBEPCTHUKAMHU.

YMeHue yuuThes



o0ecrieuynBaeT JIMYHOCTH TOTOBHOCTh K HENPEPHIBHOMY OOpa30BaHMIO, BBICOKYIO
COIMAJIBHYIO U MPO(HECCHOHANBHYIO0 MOOUIBHOCTS;
o0ecrnevynBaroT YCIEIIHOe YCBOSHUE 3HAaHUM, YMEHHUI U HaBbIKOB;
¢dbopMHpoBaHUE KapTUHBI MHpa, KOMIIETEHTHOCTEH B 000N npeameTrHoH obiacTtu
MTO3HAHUS.

K Ba)XHBIM MOJIOKUTETBHBIM (PaKTOPaM MPOEKTHOH eATeTbHOCTH OTHOCSTCA:
MOBBIIICHHE MOTHUBALIMY YYalUXCs IPU PEILICHUH 3a7a4;
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEMH;
CMCUICHUEC aKII€HTa oT HHCTPYMCHTAJIbHOI'O nmoaxoaa B pEeICHUN 3a1a4 K
TEXHOJIOTUYECKOMY;
(dhopMHpOBaHNE YyBCTBA OTBETCTBEHHOCTH;
CO3JJaHUE YCIIOBUM JUIsl OTHOIIEHUI COTPYTHHYECTBA MEXK/Ly YUUTENIEM U yUYaIlUMCS .

OcCHOBHOM mNpUHIUN pabOThl B YCIOBHUSAX MPOEKTHOM JEATENIbHOCTH — OIepexarouiee
CaMOCTOSITEJIbHOE O3HAKOMJICHHE UIKOJbHUKOB C Y4YEeOHBIM MaTepHUaloM M KOJJIEKTHMBHOE
oOCy)XJIeHHe Ha YpOKaX TMOJY4YeHHBIX pe3yJbTaToB, KOTOpble O(OpMIIsOTCS B BUC
ONpeleeHuI U TeopeM. B 3ToM ciaydae ypoK MOJHOCTBIO YTPauMBAcT CBOU TPaJULMOHHBIC
OCHOBAHUS U CTAHOBUTCS HOBOU (popMoit OOIIEHHS YUUTENS U yYaluXcs B IJIaHe MPOU3BOJICTBA
HOBOTO I YYCHUKOB 3HAHMSL.

Turbl 3aI[aHHI>'I, npeajiaracMbiX y4CHUKaM B XOAC MMPOCKTA:

HpaKTI/IquKI/Ie 3a1aHUA (I/I3M€p€HI/I$I, qepquIm C IMIOMOIIIBIO qepTen(HHx I/IHCTp}/MeHTOB,
paspesanus, crubaHus, pUCOBaHUS U JIp.)

MPAKTHYECKUE 3aJIa4M — 3a7]aud IPUKIIATHOTO XapaKTepa;

po0JIEMHbIE BONPOCHl, OPHEHTUPOBAHHbIE HAa (OPMHUPOBAHUE YMEHHM BBIIBUIaTh
TUIOTE3bI, 0OBSICHATH (haKThl, 000CHOBBIBATH BBHIBOJIBI;

TEOpETUYECKHE 3aJlaHusl Ha TMOWCK M KOHCIEKTHpPOBaHHWE WHGOpMAIUU, €€ aHallu3,
000011IeHNE U T.I1.;

3aJlayd - COBOKYITHOCTh 3a/IaHMA HA HCIIOJIb30BaHHE OOIMX JUISI HUX TEOPETHUYSCKHUX
CBEICHU.

OCHOBHBIE 3TAIIbI OopraHu3ann HpOGKTHOfI ACATCIIBHOCTH YUallIuXcCs .

1. IloaroroBka K BHIIOJHEHHUIO MPOoeKTa (popMuUpOBaHUE TPYII, BblAaua 3aaHuil. Beidop
TeMBbl M LEJeH MPOEKTa; OMpEe/eJICHUE KOJIMYECTBA yYYaCTHUKOB TMPOEKTAa). Yualruecs
OOCYXXJAlOT TeMy C YYHUTeNeM, MOIy4aroT MNpU HEOOXOAUMOCTH JOMOJHUTEIbHYIO
nH(POPMAIINIO, YCTAHABIIMBAIOT IEJIH: YUYUTEIh 3HAKOMHUT YUYAIIUXCS C CYThIO MPOCKTHON
JesITeNbHOCTH, MOTUBHUPYET yUYalIUXCsl, TOMOTaeT B TOCTAHOBKE IIEJICH.

2. IlmanupoBanme paboOTHl (pacmpeeneHne OOS3aHHOCTEH, OIpeIeICHHEe BPEMCHH

WHAUBUAYAIbHON paboTel). OmpeneneHue HCTOYHUKOB HH(OpMAIMU; IUIAHWPOBAHUE
croco0oB cOopa U aHanu3a WHPOPMALIWK; TIAHUPOBAHUE MUTOTOBOTO MPOIYKTa ((POPMBI
MpEJICTaBICHUS pe3yJbTaTa): BBIMYCK Ta3eTbl, YCTHBIH OTYET C JIEMOHCTpaIue
MaTepUajIoB U IPYIUX; YCTAHOBIEHHE KPUTEPHUEB OLIEHKU PE3YyJIbTAaTOB; paclpeeleHue
00s13aHHOCTEH cpely YIEHOB KOMAaH[bI: ydalluecs BbIpaOaThIBAIOT IJIaH JEHCTBUM;
y4MTENb NpeJiaraeT ieH, BbICKa3bIBACT MPEAIIOI0KEHUS, ONPENEISAET CPOKH pabOTHI.

3. HcciaenoBaHue: ydamiyecss OCYHIECTBISAIOT TOMCK, OTOOp ¥ aHAIW3 HYKHOM

MHPOPMALINHU; SKCIIEPUMEHTHPYIOT, HAXOAST MYTH PEIICHHS BO3HHKAIOIIUX MpoOJeM,
OTKPBIBAIOT HOBBIE 115 Ce0s1 3HAHUS, YUUTEIh KOPPEKTUPYET XOJ BBITIOJTHEHUS paOOTHI.

4. O0Go0meHnne pe3yabTaTOB: ydamMecs OO0OOIAIOT TONydYeHHYI0 HH(OpMAIuIo,

(GbOopMyIHUPYIOT BBIBOJBI M OOPMIISIOT MaTepual JUIisl TPYNIOBON MPE3eHTAIIUH.



5. Hpe3eHTaum[ (OT‘{G‘T Kaxxgoi TpyHaribl UKW YYCHHUKA OCYHICCTBJIACTCA MO OKOHYAHWUHN

MIPOEKTA).

6. OI[eHKa PE3YJIbTAaTOB HpOeKTHOﬁ JESATEIbHOCTH U MOABEACHUE UTOIOB: KaXKIbIM YUCHHUK

OIICHUBAET XOJ W Pe3yJbTaT COOCTBEHHOW MAESITEIBLHOCTH B TPYIIIE, Kaxjaas pabodas
rpynmna OLUEHUBAET AEATEIbHOCTh CBOMX YYACTHUKOB; YUUTENb OLICHUBAET AEATEIIbHOCTh
KXKJIOTO YyYEHHKA, TMOJBOIUT WMTOTH TPOBEICHHOW ydYalUMHUCA padOThI, OTMEUYaEeT
YCIIEXU KaXJ0TO0.

BbINyCKHUK HAy4YHTCS:

TUTAHUPOBATh U BHITIOJHATH Y4eOHOE UCCIIEIOBAaHUE U YUEOHBIN MPOEKT, UCIIOIB3YSI MOJICIIH,
METO/JIbl ¥ IPUEMBI, aJIeKBaTHBIE UCCIIeTyeMOl podiieme;

BBIOMPATh M UCTIOJIB30BATh METO/IbI, PEJICBAHTHBIE PacCMAaTPUBAEMOM Mpobieme;
pacro3HaBaTh ¥ CTaBUTHh BOIPOCHI, OTBETHI Ha KOTOPBIE MOTYT OBITH IMOJYYEHBI IyTEM
HAYYHOTO MCCJIEeIOBaHUs, OTOMPATh aJeKBAaTHBIE METOJbI HCCIENOBaHUS, (OPMYITUPOBATH
BBITEKAOIINE U3 UCCIIETOBAHNS BBIBOJIBI;

MCIOJIb30BaTh TaKUE MaTeMaTUYECKUEe METO/IbI M MIPUEMBI, KaK adCTpakius U Heanu3alus,
JI0Ka3aTesIbCTBO, JOKAa3aTeIbCTBO OT IPOTHBHOIO, JIOKA3aTEJbCTBO [0 aHAJOTUH,
ONPOBEPKEHUE, KOHTPIPUMEDP, UHAYKTUBHBIE U I€IyKTUBHBIEC PACCYXKICHMS, IOCTPOCHUE U
UCIIOJIHCHUE AJITOPUTMA;

UCIIOJIb30BaTh TaKWE €CTECTBEHHOHAY4YHbIE METOJbl M IpPHEMbl, Kak HaOJIo0/IEeHuE,
MOCTAaHOBKAa  NPOOJIEMBbI,  BBIIBIDKEHHE  «XOpOILIEH  TUMOTE3bl»,  IKCIEPHUMEHT,
MOJICIIMPOBAHKE, TEOPETHYECKOe OOOCHOBAaHWE, YCTAHOBJICHHE TPAaHHI] MPHUMEHUMOCTH
MOJIETTH/TEOPHH;

UCIIOJIB30BaTh HEKOTOPBIE METOMbI IOJIYYEHUs 3HAHUM, XapaKTEpHbIE Ul COLMAIBHBIX U
UCTOPUYECKHX HAyK: IIOCTAaHOBKAa MpPOOJEMBbl, OMNPOCH, OINUCaHHE, OObBICHEHUE,
UCTIONb30BAaHUE CTATUCTUYECKUX JAaHHBIX, HHTEPIIpETaus (PaKToB;

SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3pPEHUS, UCIIOJIb30BATh SI3BIKOBBIE CPEICTBA,
aJieKBaTHBIE 0OCYy>KIaeMoi podiieme;

oTanYaTh (aKThl OT CYKJICHUN, MHEHUH M OLIEHOK, KPUTUYECKH OTHOCUTBCS K CYXKIICHHSIM,
MHEHHSM, OLIEHKaM, PEKOHCTPYHPOBATh UX OCHOBAHMS;

BHUJIETh 1 KOMMEHTHPOBATh CBA3b HAYYHOI'O 3HAHUS M LIEHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX
CY>KJICHHH IIpU NOJIy4EHUH, PACIIPOCTPAHEHNN U IPUMEHEHUN HAy4YHOI'O 3HaHUS.

Bbmycmmk noayuum 603MOMHCHOCHIb HAYHUUMbCA:?

CaMOCMosAMeNnbHO 3a0yMbleams, NIAHUPOBAMb U  GbINOJHAMb YYeOHOe UCCIe008aHUe,
VUeOHblll U COYUANbHBIU NPOEKM,

UCNONbL3068aMb 002A0KY, 03apeHue, UHMYUYUIO,

UCNONB308AMb HEKOMOPble Memoobl NOJYYeHUs. 3HAHULL, XAPAKMepHbvle O COYUATbHBIX U
UCMOPUYECKUX HAYK: GHKeMUposanue, MooeIuposanue, NOUCK UCIOPUYECKUX 00pazyos;
UCNOIb306AMb  HEKOMOpble Npuembl XYO0XHCECMEEHHO20 NOZHAHUSL MUpA. YeloCmHoe
omoobpadicenue Mupa, 00pa3HOCMb, Xy00HCECMBEHHBI GbLLMbICE], OP2AHUYECKOe eOUHCMBO
00we2o, 0co6eHH020 (MUNUYHO20) U eOUHUYUHO20, OPUSUHATILHOCHIb,

YeNeHanpasieHHo U  OCO3HAHHO PA36UBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0C8aUBAMb HOBbLE A3bIKOGbIE CPEOCMEA;

0CO3HABAMb  CE0I0  OMBEMCMBEEHHOCMb 34  O0CMOBEPHOCIb  NONYYEHHLIX 3HAHUL, 3a
Kauecmeo 6bINOJIHEHHO20 NPOeKmd.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne HanMeHoBaHMe pa3/ie/ioB U TeM
n/n MporpamMMsl

KoaunuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnueckue
padoThbI

Pa3nen 1. Teopernueckue 0OCHOBBI OPraHMYeCKON XMMHUH

[Ipenmet oprannyeckoit xumuu. Teopus

1.1 CTPOEHHUSI OPTraHMYECKUX coequHeHu A. M. 8
bytneposa
Hroro no pazgeny 8
Pasznea 2. YrieBoaopoasl
21 [IpenenbHbIE YTI1€BOAOPOIbI — AJKAHBI, 5
' LIUKJIOAJIKAHbI
57 HenpenenbHble yrieBoJOPOIbI: AJIKEHBI, 14 1
. AJIKaJIMECHBI, aJIKMHBI
23 ApomaThyeckue yrieBoaopoabl (ApeHbl) 8
54 [IpupoaHble UCTOUHUKH YTIIEBOJAOPOIOB U UX 4
' nepepaboTka
2.5 ["anoreHnpon3BoOAHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Pa3nea 3. Kuciiopoacoaepxxamnue oprannyeckue coeJuHeHust
3.1 Cruptsl. deHoun 11 1
3.2 KapOoHmibHBIC COCTMHEHUS: aTbJACTUIBI U 21 1

keToHbl. KapOoHoBbIe KUCIOTHL. ClI0KHBIE




a¢upsl. Kupbr

3.3 VTri1eBoab! 9 1

Hroro no pazgeny 41

Pa3nes 4. A3oTcoaepskanue OpraHu4ecKue coeJHHeHHs

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 12 1 2
Hroro no pazgeny 12
Pa3zgea S. BbicokOMOJIEKYJISIPHBIE COeIMHEHMSI

5.1 BricokoMoOeKyIsIpHbIE COEAUHEHMS 2 1
Hroro no paszgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 98 3 6

eseBble mpuoputeTbl BocnuTanus aias COO:
CO3JaHuC 6HaFOHpI/I$ITHLIX yCJIOBI/If/’I JIIsL HpI/I06p€TCHI/I$I IIKOJIBHUKAMH OIIbITa OCYHICCTBJIICHHA COUUAJIBHO 3HAYUMBIX ACII:

W =

Nowk

8.
9.
10.

. OTIBIT JIeJ, HAMPaBJIEHHBIX HA 3a00Ty O CBOEW CEMbE, POJIHBIX U OJIU3KHX;

TPYAOBOM OIBIT, ONBIT YYaCTHs B MPOU3BOJACTBEHHOU MPAKTHUKE;

OTIBIT JIEJ, HAMPABIICHHBIX Ha MOJIb3y CBOEMY POJHOMY TOpPOJAY WJIU CEly, CTpaHE B II€JIOM, OIBIT JACSATEIHHOTO BBIPAKEHUSI COOCTBEHHOM
rpak1aHCKOW MO3UIIUH;

OTIBIT IPUPOJOOXPAHHBIX JIETT;

OTIBIT Pa3pEIICHMs BO3ZHUKAIONIUX KOH(MIMKTHBIX CUTYaIlui B IIKOJIE, IOMa WM HA YIIHIIC,

OTIBIT CAMOCTOSTEIHHOTO IPHOOPETEHUS HOBBIX 3HAHUIA, TPOBEJICHHSI HAYYHBIX UCCIICIOBAHU, OTIBIT IPOSKTHOM e TEIILHOCTH;

OIIBIT M3YYCHHA, 3alllUTbl W BOCCTAHOBJICHHA KYJIbTYPHOI'O HACJICAUSA 4YCIOBCYUCCTBA, OIIBIT CO3JaHHA COOCTBEHHBIX HpOI/I3Be,Z[CHI/II\/'I
KYJbTYPbI, OIIBIT TBOPYCCKOTO CAMOBBIPAKCHUAA,

OIIBIT BEACHUA 3J0POBOIO 06pa3a ’KH3HH U 3a00THI O 3A0POBLEC APYTUX HIOHCﬁ;
OIIBIT OKa3aHud IMMOMOIIU OKPYKarOIIM, 3a00THI O MaJIbIIIAX WIIH MOKHIIBIX IR O4IX, BOJIOHTepCKI/Iﬁ OIIBIT,

OIBIT CAMOIIO3HAHUS M CAMOAHAJIN34, OIBIT COLMAJIBHO TPUEMIIEMOT0 CAMOBBIPAXKEHUS U CaMOpealIn3allim.
HasBanue Tembl, pa3iena, MOAYJId, KosmmuecTBo yacos DopmupyemMblit DJieKTpoHHbIe (IH(POBLIC)
0J10Ka COUMAJILHO 3HAYMMBIH oOpa3oBaTe/ibHbIE pecypchbl
onbIT (N2)




[Ipenmer  opraHW4eckod  XUMHUH. | 8 5,8,10 https://www.yaklass.ru/?b%01
Teopuss  cTpoeHHs  OpPraHUYECKUX https://resh.edu.ru/subject/14/10/
coenunennii A. M. Bytnepoa
5 3,6,8,10 https://sites.google.com/site/
[IpenenbHbIe YTIIEBOAOPOIBI — himulacom/
AJIKaHBI, IIMKJIOATKAHBI https://vk.com/chem4you
https://scienceforyou.ru/
14 1,3,4,6,7,8,9,10 https://sites.google.com/site/
HenpenenbHble yrieBoopobl: himulacom/
aJIKEHBI, aJIKaJIMEHbI, aIKHUHBI https://vk.com/chem4you
https://scienceforyou.ru/
8 1,3,4,6,7,8,9,10 https://sites.google.com/site/
ApomaTudeckue yrieBogopoabl himulacom/
(apeHsl) https://vk.com/chem4you
https://scienceforyou.ru/
4 1,3,4,6,7,8,10 https://sites.google.com/site/
[IpupoaHbIe UCTOYHUKHT himulacom/
YTJIEBOJOPOIOB U HX IepepadboTKa https://vk.com/chem4you
https://scienceforyou.ru/
4 1,2,4,6,7,8,9,10 https://sites.google.com/site/
["asorennponsBoiHbIE himulacom/
YTIIEBOJOPOIOB https://vk.com/chem4you
https://scienceforyou.ru/
11 1,2,4,6,7,8,9,10 https://sites.google.com/site/
Cruptsl. Denon himulacom/
https://vk.com/chem4you
https://scienceforyou.ru/
KapGOHIMIbHEIE COETHHEHNS: 21 1,3,4,6,7,8,9,10 https://sites.google.com/site/
himulacom/
aJbJICTH]Ibl U KeTOHBI. KapOoHOBBIE
c - https://vk.com/chem4you
kucnoThl. CitoskHbIe 3QUpHL. JKUphI https://scienceforyow.ru/
9 1,2,4,6,7,8,9,10 https://sites.google.com/site/

YrineBoanl

himulacom/
https://vk.com/chem4vyou



https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/

https://scienceforyou.ru/

AMuHbl. AMUHOKHCIIOTEL. beku

12

1,2,4,6,7,8,9,10

https://sites.google.com/site/
himulacom/

https://vk.com/chem4you

https://scienceforyou.ru/

BricokoMoOneKysipHbIE COEMHEHUS

1,2,4,6,7,8,9,10

https://sites.google.com/site/
himulacom/

https://vk.com/chem4you

https://scienceforyou.ru/

Bcero

98



https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/
https://vk.com/chem4you
https://sites.google.com/site/himulacom/
https://sites.google.com/site/himulacom/
https://scienceforyou.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/t
TlaTta Tema ypoka JloMalHee 3aaHHe
O 4 09 [IpenMer u 3HaAYCHHUE OPTAHHMYECKON XUMUH,
1. : NpeJICTaBICHHE O MHOTOOOPa3ui OPraHUYECKUX §13,14
COETUHEHUH
O 4 09 DJEKTPOHHOE CTPOEHHUE aToMa yriiepojia (OCHOBHOE U
2. : BO30YXIEHHOE COCTOsIHUSI). BasleHTHBIC BO3MOKHOCTH §15
aToMa yriepoja
07 09 XuMHUYECKasi CBS3b B OPraHUIECKUX COCTUHCHUSIX.
3. ' Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOW CBSI3U, CTIOCOOBI §16
pa3pbiBa CBS3€EH
Teopus cTpoeHHs] OpraHUYECKUX coeMHeHud A. M.
4. 11.09 §17
byrtneposa
1 1 09 Bunel uzomepun: cTpyKkTypHasi, IpOCTPAaHCTBEHHAS.
5. ' DnexTpoHHbIE 3((HEKTH B MOJIEKYJIaX OPTaHUYECKUX §18,19
COCTUHEHUH
[Ipencrasnenue o KIacCuPUKAMKA U CUCTEMAaTHIECKas
6. 14.09 P b §20,21
Homenkiatypa (IUPAC) opranndeckux BeIecTB
7. 1 8 09 Knaccuduxarys peakimii B OpraHu4eckoi XMMHN §22
8. 1 8 09 CucremaTu3aius U 0000IIeHHe 3HAHUN TI0 TeMe §23




21.09

AJIKaHBI: TOMOJIOTHYECKUH psifl, oO1iast popmyra,

KyMyJupoBaHHbIe. OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS

9. HOMEHKJIATypa U H30MepUsl, JIICKTPOHHOE H §24
HOPOCTPAHCTBEHHOE CTPOCHHE MOJICKY.T
10. 25 09 Du3nYEeCKHe U XUMUYECKHE CBOMCTBA aJIKAHOB §25
Haxoxnenue ankaHoB B npupoje. CriocoOsl MOy4eHus U
11. 25.09 8§26
NPUMCHEHHE aJTKaHOB
2 8 09 Lluknoankassl: 00mIas popMyIa, HOMEHKIATYpa 1
12. ) M30MepHsi, 0COOCHHOCTH CTPOCHUS M XUMHUYECKHX §27
CBOICTB, CIIOCOOBI MOTYYCHHUS M TIPHMEHEHHE
O 2 1 O Pemenue pacu€THBIX 3a1a4 Ha ONpeeIeHHEe
13 ’ MOJICKYJISIPHOU (POPMYITBI OPraHUYECKOrO BEIIECTBA 10 §26,27
' MAacCOBBIM JIOJISIM aTOMOB JIEMEHTOB, BXO/ISIIHX B €r0O !
cocraB. Cucremaru3anus 1 0000IIEeHHE 3HAHUH 110 TEMe
O 2 1 O AJTKEHBI: TOMOJIOTUYECKHH psill, o01ast hopmyia,
" ) HOMEHKJIATypa, HJIEKTPOHHOE M MPOCTPAHCTBEHHOE §28
' ctpoenue MosieKyil. CTpyKTypHasi ¥ [IHUC-TPaHC-U30MEpHs
AJIKCHOB
O 5 1 0 ®u3NYeCKre U XMMUYECKUE CBOMCTBA alKeHOB. [IpaBuiio
15. . §29
MapkoBHHKOBA
16. 09 . 1 O Croco0bI TTOTyYeH s ¥ IPUMEHEHHE aJIKCHOB §30
09 1 O [Mpaktrueckas padora Ne 1 o reme «Ilomyuenue sTunena
17. . " §28-30
Y U3y4YCHHUE ero CBOMCTB»
Permenne pacu€THBIX 33724 Ha ONpE/ICIICHHIE
18. 1 2 . 1 O P . P 3ajanue B TETpaIH
MOJICKYJISIPHOW (POPMYITBI OPraHUYECKOro BEIIECTBA
AJKageHbl: CONPsHKEHHBIC, H30IMPOBAHHbIC,
19, 16.10 §31




20. 1 6 . 1 0 XVMUYECKHE CBOWCTBA CONPSIKEHHBIX TUEHOB §31
21. 1 9 . 1 O Crioco0bI MOTyYeHUsT ¥ IPUMEHCHHE aTKaJInCHOB §32
23 1 O AJKMHBI: TOMOJIOTHYECKUH psif, oOmias popmyia,

22. ' HOMEHKJIATypa, 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE §33
CTPOEHHUE MOJIEKYJI, (PU3NYECKHE CBOUCTBA

23. 23 . 1 0 XuMHYecKne CBOICTBA aJKUHOB §34

24. 26 . 1 O KauecTBeHHBIE peakMy Ha TPOMHYIO CBA3b §35

25. 09 . 1 1 CrniocoObl osTyueHHs 1 IPUMEHEHUE aJIKHHOB §35
Pemenue 3ana4: pacy€Tbl IO ypaBHEHUIO XUMHUYECKOMN

26. 1 3 . 1 1 P P 3ajiaHue B TETPAIn
peaxkuuu

27. 1 3 . 1 1 Cucremarusanus ¥ 0000IIeHIE 3HAHUI 110 TeMe §33-35

1 6 1 1 ApeHBbl: rOMOJIOTHUYECKUH psj, obmmas popmyna,
23 : HOMEHKJIaTypa. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE §36
' CTPOEHHUE MOJIEKYJI OEH30I1a U TOJIyoJIa, UX GU3NIEcKue

CBOMCTBA

29. 20 1 1 XUMUYECKHE CBOMCTBA APEHOB: PEAKIIUH 3aMEILICHUS §37
XHMMHMYECKUE CBOMCTBA aPEHOB: PEAKIUU ITPUCOEINHEHHS,

30. 20.11 §38
OKHCJICHHE TOMOJIOTOB OeH3011a

31. 23 . 1 1 OcoOeHHOCTH XUMUYECKUX CBOMCTB CTHpOJIa §39
Pemenne pacuéTHbIX 3a71a4 Ha OTNpe/ieTICHUE

32. 27 . 1 1 P P 3ajaHue B TETpagu

MOJIEKYJISIPHOM (pOPMYITBI OpraHMUECKOTO BElIecTBa




33. 27 . 1 1 Crioco0bl MMoJTy4eHus: U IPUMEHEHNE apeHOB §40
I'eneTrueckas CBsI3b MEXKAY Pa3IHIHBIMU KJIACCAMH
34, 30.11 §41
yIJIEBOJIOPO/IOB
Pacu€rsl 0 ypaBHEHUSAM XUMHUYECKUX PEAKLUU.
35. 04.12 7P P 3ajanue B TETpaan
CucremaTtusanys 1 0000IIeHUE 3HAHUH 110 TeMe
36. 04 . 1 2 [pupoansiii ra3. [TomyTHbie HedTsHBIE ra3bl §40,41
37. 07 . 1 2 KaMmeHHBIH yroJib ¥ IPOIYKTHI €ro MnepepadboTKu §41
1 1 1 2 Hed1s 1 cioco6s! e€ nepepadorku. [Ipumenenne
38. ’ npoayKToB nepepabotku HedtH. [Ipodeccus nHxkeHep- §40,41,42
TEXHOJIOT.
I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIaCCaMH
39, 11.12 §42
yTJIEBOIOPOIOB
["anoreHonpou3BoIHbIE YITIEBOJAOPOIOB: 3JIEKTPOHHOE
40. 14.12 b yrenonop P §42,43
CTPOCHHE; peaKklluu 3aMelIeHUs TaloreHa
JeicTBue 1mienoyeld Ha TajoTeHIIPON3BOIHbIC.
41. 18.12 y P §44
B3anmMoneiicTBre qurasioreHaqKaHOB ¢ MarHUEeM U IIHHKOM
1 8 1 2 . IToaroTroBka k
. Cucremarusanus u 0000IIeHIE 3HAHUN 110 pa3AeiTy .
42. " " KOHTPOJIBHOH paboTe,
YrieBonopoibl
3aJlaHue B TETPAIH
43. 2 1 . 1 2 KonrtponbHas padora no teme "YriaeBogopoast"
2 5 1 2 [IpenensHbIe OJTHOATOMHBIE CIIUPTHI: TOMOJIOTUIECKUN
44, : psin, oOiast popmyiia, CTpOSHHE MOJIEKYJT, U30MEPHS, §45

HOMEHKJIaTypa, Kiaccuduxanus, pu3niyeckre cBONCTBa




XUMUYJeCKHe CBOMCTBA MMpCACIbHBIX OJJHOATOMHBIX

45. 25.12 §45
CIIPTOB
CriocoObI TTOJIYUYEHNsS 1 IPUMEHEHHE OTHOATOMHBIX

46, 28.12 Y P §44-45
CIIMPTOB
IIpocTsle 2(hUpbl: HOMEHKIATYPA U U30MEPHS,

47. 1 1 01 P $p P p . 3ajaHue B TETpaIy
0COOCHHOCTH (DU3UYECKUX M XUMHUYECKHX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: STHJICHIJIUKOJb U TIIUIEPHH, HX

43. 15.01 ; P §46
(bu3HYECKIE U XMMHUYECKHE CBONCTBA
CrocoObl MONyYeHUS ¥ IPUMEHEHHE MHOTOATOMHBIX

49. 15.01 §46
CIIMPTOB
®deHoJI: CTpOEHHE MOJIEKYIIBI, (PU3MYECKHE CBOMCTBA.

50. 18.01 §47
TokcuunocTh (heHoIa

51. 22 0 1 XuMu4eckue cBoicTBa (heHoa §46-47

52. 22 O 1 Cnoco0bI moTy4eHus: ¥ IpUMEHEeHNe eHoa §46-47
IIpaxtrueckast padora Ne 2. Pemenne

53, 25.01 P P g | s45-47
OKCIIEPUMEHTANIBHBIX 3a1a4 1Mo TeMe "CIUpThI B (EHOIIBI

54. 29 O 1 Cucremarusanus U 0000ICHUE 3HAHUN 110 TEME 3agaHue B TETpaan

29 O 1 AJbJeTH/IBI ¥ KETOHBI: 3JIEKTPOHHOE CTPOCHHE

55. ' KapOOHWIIBHOM TPYIIITBI; TOMOJIOTHYECKHE PSIbI, 00II1as §48
bopmyiia, H30MepHUs ¥ HOMEHKIIATypa
ANBJIETHBI ¥ KETOHBI: PU3HYECKUE CBOMCTBA; PeaKIuu

56. 01.02 §48
MPUCOETNHEHUS
Peakuyu OKHCIIEHHS Y KAYECTBEHHBIE PEAKIMU AJIbIETUI0B

57. 05 02 P §48 + 3anmanue B TeTpany

1 KETOHOB




58. 05 02 CriocoObl oTyueHHsl albJIerU0B U KETOHOB 3amaHue B TETpaIu
OMHOOCHOBHBIE TIpeeNIbHBIE KaPOOHOBBIE KUCIIOTHI,
9. 08.02 §49
0COOEHHOCTH CTPOCHHUS UX MOJICKYJI
W3omepust 1 HOMEHKJIAaTypa KapOOHOBBIX KUCIIOT, UX
60. 12.02 ) §49
¢u3nueckue CBOWCTBA
XUMHUYECKHE CBOMCTBA MPEICIIbHBIX OHOOCHOBHBIX
61. 12.02 §50
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB MypaBbHUHON KHCIOTHI.
62. 1 5 02 §49-50, yunts KOHCIIEKT
MHoroo6pa3ue kapOOHOBBIX KHCIIOT
1 9 0 2 Oco0OeHHOCTH CBOMCTB: HENIPEAETbHBIX U APOMATUYECKUX
63. ’ KapOOHOBBIX, TMKAPOOHOBBIX, THAPOKCHKAPOOHOBBIX §49-50
kucnot. [IpeacraBurenn BeICHIMX KapOOHOBBIX KUCIOT
64. 1 9 02 [ToHsiTHE O TPOU3BOTHBIX KAPOOHOBBIX KHCIIOT §51
65. 22 02 CrniocoOblI 1osryueHHst 1 IPUMEHEHUE KapOOHOBBIX KHUCIIOT. §50-51
CrnoxxHble 2(hUPBI: TOMOJIOTHYECKUH psizt, obmas Gopmyia
66. 26.02 ’ | 851
M30MEpHsl 1 HOMEHKJIaTypa
67. 26 02 dusnyeckre U XUMUYECKUEe CBOUCTBA 3(UPOB §51
29 O 2 Pemienue pacuéTHbIX 3ajjau: 10 ypaBHEHNUIO XUMUYECKOH
68. ) peakiMu, Ha ONpeieleHue MOJIEKYIISIpHON (OopMYJIbI 3anaHue B TeTpaau
OpPraHUYEeCcKOro BeleCTBa
4 [IpakTuueckast pabora Ne 3. Pemienue
. | [ToaroToBuTh COOOIIEHNE
69. AKCIIEPUMEHTAIBHBIX 33/1a4 1o Teme "KapOoHoBbie

KUCJIOTHI. CiioxHBIE dPuph!"

O MIPUMEHEHNHU YPUPOB




}KI/IpBIZ CTPOCHHUC, (i)I/I?»I/I‘IeCKI/IC 1 XUMHYECKHE CBOMCTBA

70. 04.03 §52
(rumponus)
Oco0EHHOCTH CBOMCTB KHPOB, COJIEPKAIIUX OCTATKH

71. 7.03 P P §53
HENpeIeTbHBIX KUPHBIX KUCIOT. JKUpbI B ipupo/ie

1 1 03 MpbIia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX

72. : Morolee aeiictere. IToHsITHE 0 CHHTETUYECKMX MOIOIIUX §54
cpeactBax (CMC). IIpodeccuss XuMUK-UHKEHED
I'eneTndeckas CBSI3b YIIIEBOJIOPOAOB U

73, 11.03 §54
KHCIIOPOJICO/ICPIKAIIUX OPTaHUIECKHIX BEIIECTB

74. 1 4 03 Pacy€Thl 0 ypaBHEHUSAM XMMHUYCCKUX PEAKIIUN 3ananue B TeTpaaU

75. 1 8 03 CucremaTtuszanus 1 00001IeHNE 3HaHUI IO TeMe 3anaHue B TETpaau
OO01mas xapakTeprcTUKa YrieBOA0B U Kiaccupukaus

76, 18.03 §55
YIJIEBOJIOB (MOHO-, JIU- U TIOJIMCAXaPH/IbI)
Mounocaxapuabl: GU3NYECKUEe CBOMCTBA U HAX0XKICHUE B

77. 21.03 §56
MIPHPOJIC
IIpnMeHeHnne rimoKo3561, €€ 3HaYCHIE B

78, 1.04 P §57
KHU3HEACITSILHOCTH OpraHu3Ma

HcaxapHIbl: caxapo3a, MajbTo3a U J1akTo3a. HaxoxaeHue

79. 1.04 a P P §58
B IIPUPOJIC U IPUMEHEHUE JINCAXaPUIIOB
[Tonucaxapuasl: CTpOCHUE MAKPOMOJICKYJI, (PU3HUCCKUE U

80. 4.04 pIvibL: #1b P v & §57-58
XUMHYECKHE CBOMCTBA, MPUMCHECHUE

1. O 8 . 04 [TonsiTHE 06 NCKYCCTBEHHBIX BOJIOKHAX §59
Pemenne pacdeTHBIX 3a7a4 Ha ONPEICICHHUE JIOJI BbIX0/1a

82. 08.04 §60

mpoayKTa pE€akiuuu OT TCOPETHICCKHU BO3ZMOKHOI'O




IloaroroBska k

83. 1 1 04 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 pa3aeny .
KOHTPOJILHOH paboTe
1 5 O 4 Konrponsnas padora no teme "Kucnopozacoaepsxariue
84. . "
OpraHMYeCKUe COCTUHCHHS
1 5 O 4 AmuHBIL: Ki1accuuKanys, CTPOCHUE MOJICKYJI, 00Ias
85. ) bopmya, n3oMepusi, HOMEHKIATypa U GU3HYCCKUEC §61
CBOMCTBA
86. 1 8 04 Xumudeckue cBoiicTBa anu(aTUYECKUX aMHHOB §62
AHWIVMH: CTpOCHNE aHWIINHA, OCOOCHHOCTH XHUMHUYECKIX
87. 22.04 N ’ §62
CBOMCTB aHMUJIMHA
CriocoObI moryueHust ¥ IPUMEHEHNE anupaTuIecKux
88. 22.04 §61-62
aMHUHOB
AMHHOKHCIIOTBI: HOMEHKJIATypa ¥ u30Mepusi, pusndeckue
9. 25.04 ’ ’ §63
cBoiicTBa. OT/IENbHBIC IPEICTABUTEIH 0-aMHHOKHCIOT
XUMHYeCKHe CBOMCTBA aMHHOKHCIIOT, UX OMOJIOrHYecKoe
90. 02.05 ’ §63
3HaYeHHE aMUHOKUCIIOT. CHHTE3 M TUAPOIIH3 MENTHIOB
91. 06 05 benku xak mpupoHbIE OIMMEPHI; CTPYKTYPHI OSIIKOB §64
92. 06 05 Xumuveckue CBOCTBa OEIKOB §65
1 3 O 5 A3oTcozepkaiue reTepouuKINIeCKUe COCTHHEHHS.
93. ' HyknenHOBbIE KUCIIOTHI: COCTaB, CTPOCHUE U §66
Ouonoruyeckas poib
1 3 0 5 [TpakTnueckas padota Ne 4. Pemenue
94. * SKCIIEPUMEHTANILHBIX 3a/1a4 [0 TeMe "A30TcoAepsKalie §65-66

OpraHu4ecKkue coeuHeHus"




95.

16.05

[TpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTABHBIX 337a4 10 Teme ""Pacrno3HaBanue
OpraHUYeCKUX COeTUHEHHI"

§67

96.

20.05

Kontponbhas padota mo teme "A3oTcomepkaiine
OpraHUYecKue coequHeHUs". AIMUHUCTPATUBHAS
KOHTpOJIbHAsA paboTa

§68

97.

20.05

OCHOBHBIE TTOHSITHST XUMHUHU BBICOKOMOJICKYJIAPHBIX
COGI[I/IHGHI/Iﬁ 1 MCTOABI UX CUHTC3a —IIOJIMMCPU3alnd U
noJMKoHIeH carms. [lmactMacceel. Y THIIU3anus 1
nepepaboTka riactuka. [Ipodeccus XuMuk-3K0I0T

§67-68

98.

23.05

DnacToMepbl: HATypaJIbHBI CHHTETHUECKUE KaydyKH.
Pesuna BonokHna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHTeTnyeckue. [loaumepsl crienuanbHOrO Ha3HAYEHHUS.
[IpakTuueckast pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 331a4 1o Teme "Pacrno3znaBanue
IIJJACTMACC ¥ BOJIOKOH"

be3 3amanus

OBHIEE KOJIMYECTBO YACOB 110 IPOI'PAMME -98




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlynun B.B../Ilox pen. Jlynuna B.B.
Xumust. 10-11 knace. Yrnyonénnslii ypoBenb. Yuebnuk. «IIpocsemenue», 2020.

METOAUYECKHUE MATEPHUAJIbBI UISA YYUTEJIA

1. ®enepanbHas paboyas mporpaMma o XMMUHU Ha YPOBHE CPEIHEr0 00IIEero 00pa3oBaHMsL.
2. Xumus: YrinyOnenusli ypoenb: 10 kmacc: yue6nuk / B.B.Epemun, H.E.Ky3pmenko,
B.U.Tepenun, A.A./lpo3noa, B.B.Jlynun; nox pea. B.B.Jlynuna. — 6-e u3zz., nepepad. — M.:
Hpoda, 2019. — 446, (2) c.: ni. — (Poccuiickuii yueOHUK)

3. Epemun, B. B. Meronuueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B.
N. Tepenuna u ap. «Xumus. YrayOnenssiii ypoeub». 10 kmacc / B. B. Epemun, A. A.
Hposnos, 1. B. Epemuna, B. 1. Maxonuna, O. }O. Cumonosa, 3. 0. Kepumos. — M. :
Hpoda, 2018. — 339 c. : um.

4. O.C.I'abpuensn, [1.B.Pemeros, N.I.OcTtpoymoBa «3agauu 1o XUMHH U CIIOCOOBI UX
pemenus» - M.: «lpoday, 2021ro.

5. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tecthbl o xumuu 11 kimace», - M.: Dk3ameH,
2019r.

6. O.C.I'abpuensia, U.I".octpoyMoB «XUMHUYECKUI IKCTIEpUMEHT B 1koje 11 kimacey; - M.:
Hpoda. — 2019 rox.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://www.chemnet.ru I"azera «XuMus» U cat Ay yuuTens «5 uay Ha ypOK XUMUN»)
http://him.1september.ru Enunas xomnekius L{IOP: [TpenmerHas Komnekius « XUMHSDY
http://school-collection.edu.ru/collection/chemistry EcTtecTBeHHO-Hay4YHbIE
sKcriepuMeHThl: xumus. Komnekiust Poccuiickoro o01eo0pa3oBaTeabsHOro mopraia
http://experiment.edu.ru AJIXMMUK: caiit JI.}O. AnukGepoBoit

http://www alhimik.ru ~ Bcepoccuiickast omummnuaia MKOIbHUKOB IO XUMHH
http://chem.rusolymp.ru Opranndeckasi XUMHUs: IEKTPOHHBIN YUeOHUK TSl CpeHeH
IITIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA yUSOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJIEIK: XUMUS

http://www.chemistry.ru JlucTaHiimoHHast OJIMMITHA/IA 110 XUMHH: TEIICKOMMYHHUKAITMOHHBINA
00pa30BaTeNbHBIN MPOCKT



http://www.chemistry.ru/
http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/

