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Pabouass mporpamma ydeOHOTO mpeamera «XUMHMMA» IOATOTOBIIEHA HAa OCHOBE CIIEAYIOIIUX
HOPMAaTHBHO - MIPABOBBIX JIOKYMEHTOB:

e @enepanbpHOro 3akoHa ot 29.12.2012 N 273-®3 (pexn. ot 17.02.2023) "O6 oOpazoBaHUH
B Poccuiickoit deneparuun" (¢ u3M. u J1011., BCTYH. B cuiy ¢ 28.02.2023);

o @enepanpHoro 3akoHa OT 24 ceHTaAOps 2022 r. No 371-®3 «O BHeceHWU W3MEHEHUN B
®enepanpHblit 3ak0H «O06 oOpazoBanuu B Poccuiickoit deneparmny;

e ®depnepanbHoro 3akoHa oT 27.07.06 Ne 149-®3 "O6 unbopmannu, HHPOPMAIIMOHHBIX
TEXHOJIOTHSX U 0 3amure nHpopmarmu", OeneparibHoMy 3aKoHY OoT 27.07.06 Ne 152-D3
"O mepcoHabHBIX JaHHBIX", DenepanbHOMY 3aKOHY OT 29.12.10 Ne 436-®3 "O 3amure
nerei oT MHpopMaIu, TPUUKHSIOUIEH Bpel UX 3I0pPOBbIO U PA3BUTHIO";

e [Ipuxaza Munnpocsemenuss Poccun ot 08.11.2022 Ne 955 «O BHeCeHMM W3MEHEHUH B
HEKOTOpble mpuka3bl MuHHCTEpcTBa 00pazoBanus U Hayku Poccuiickoit denepaunu u
MunucrtepctBa mpocsenieHuss Poccuiickoit @enepanmu, kacatomuecs GI'OC oObmero
oOpazoBaHusi W 0O0Opa30BaHMs OOYYAIONIUXCS C OTPaHUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI U YMCTBEHHOM OTCTAIOCTHIO (MHTEIUIEKTYyaIbHBIMHU HAPYIICHUSIMH );

e [Ipukaza MunncrepctBa npocsenieHuss PO ot 05 gexadbps 2022 Ne 1063 « O BHeceHUH
n3mMeHeHui B [Topsaok opranu3anuu 1 OCYIIECTBICHUS 00pa30BaTEIbHOM AEATEIHHOCTH
10 OCHOBHBIM 00III€00pa30BaTEIbHBIM MPOTPaMMaM — 00pa30BaTEIbHBIM MPOTPaMMaM
HayaJbHOTO OOIIEro, OCHOBHOTO OOIIEro W CcpeaHero oOmero o0pa3oBaHUs,
YTBEPKIEHHBIN NMpruKa3oM MuHucTepcTBa npocBeiienus Poccutickoii peneparuu ot 221
mapta 2021r. No 1152;

e (CanlluH 1.2.3685-21 "I'urueHuyeckue HOPMATUBBI M TPEOOBaHUA K OOECIICUCHUIO
O0e3omacHOCTH W (WiM) OE3BPEIHOCTH Ui 4YelloBeKa (DAKTOpOB cpeapl OOWTaHUS,
YTBEPACHHBIX IOCTAaHOBJIEHUEM [JIaBHOTO ToOCYyAapCTBEHHOTO CAHMTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 28.01.21 Ne 2;

e CII 2.4.3648-20 "CaHuTapHO-’MHIEMUOJIOTUYECKHE TpeOOBAaHUS K OpPraHH3aIUsM
BOCITUTAHUS U O0YYEeHHUS, OTAbIXa U O3JOPOBIICHUS JETeH U MOJIOJCHKHU, YTBEPIKICHHBIE
MOCTaHOBJeHHEM [JIaBHOTO TOCYJapCTBEHHOTO CaHMTapHOro Bpada Poccuiickoii
®enepanuu ot 28.09.20 Ne 28;

e [Ipukaza MunucrepcTBa npocsenienus Poccuiickoit denepanmu ot 30 centsops 2022 r.
Ne 874 «O06 yrBepxkaenuu Ilopsaka pa3pabOTKu U yTBEpXKICHHS (enepaabHbIX
OCHOBHBIX 00I11€00pa30BaTENbHBIX MporpamMm» (3aperucTpupoBaHo B MuHHCTEpCTBE
toctuiinu Poccuiickoit @enepanuu 02.11.2022, Ne 70809);

e [lpukaza MunucrepctBa npocsemenus Poccuiickoit @enepaunn ot 18 mag 2023 r. Ne
371«O0 yrBepxkaeHun (eaepaabHOW 00pa30BaTENbLHOW MPOrpaMMbl CPEAHEro oOIIero
o0Opa3oBaHUsY;



e [Ipuka3a MunuctepcrBa oOpazoBanust U Hayku P® ot 17 mas 2021 roga Ne 413 «O06
YTBEP)KICHUHU (heaeparbHOro TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPETHETO
o0rmiero oOpazoBaHus» ( U3MEHEHUSAMU U JOTIOJHEHUSMN);

e [lpukaza MunucrepctBa npocseuienust Poccuiickoit ®enepaunn ot 12.08.2022 Ne 732
"O BHECEHMHM W3MEHEHMH B (QenepalibHblil TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIN
CTaHJApT CpeaHero ooOmiero oOpa3oBaHMs, YTBEPKICHHBIM MpHKazoM MuHuCTEpCTBA
oOpasoBanust u Hayku Poccuiickoit @enepannu ot 17 mas 2012 r. Ne 413" (12.09.2022
Ne 70034);

e [lpukaza MunucrepcrBa npocsemenus PO ot 02.08.2022 Ne 653 «O06 yTBepk/eHUU
(deneparbHOTO TEPeYHs SIEKTPOHHBIX 00pa30BATENBHBIX PECypPCOB, IOMYIIEHHBIX K
WCTIOJB30BAHMIO TIPU  peajM3allid HMMEIONUX TOCYIAapCTBEHHYIO —aKKpEIUTAIUI0
obpazoBatenbHpiXx nporpamm HOO, OO0, COO» (3apeructpupoBan 29.08.2022 Ne
69822);

e [lpukasa nenaprameHta o0Opa3oBaHus agMuHHUCTpanuu ropoaa Tromenu ot 20.01.2023r.
Ne81 «O paspaboTke pabouux mporpamMm IO y4eOHBIM TpPEIMETaM B COOTBETCTBUU C
OOHOBJEHHBIM  (elepadbHBIM  TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPOM
cpemHero oOrmero oopa3oBaHus»;

e [lucbma MunucrepctBa mnpocsemenuss P® ot 17 wHosiOps 2022r. Ne03-1889 «O
HarpasJieHUHd HHpopManum» (MHGOPMAITMOHHO- Pa3bsICHUTEILHOE THCHMO 00 OCHOBHBIX
M3MEHEHHSIX, BHECEHHBIX B (he/IepaIbHbBIN rocylapCTBEHHBIN 00pa30oBaTeIbHbIN CTaHAapT
cpemHero oOmiero oopasoBaHus, © OpPraHU3aIluu pabOTHI IO €r0 BBEJICHUIO);

e [lucekma MunucrepcrBa npocsemenuss PO or 16.01.2023 Ne03-68 «O HampaBieHUU
nHpopMaIum» (mabOpMAaIHS 0 BBEICHUH (henepanbHBIX OCHOBHBIX
00111€00pa30BaTEIBHBIX MPOTPAMM);

e [Iuckma MunuctepctBa npocsemenuss PO or 13.01.2023r. Ne03-49 «O HanpaBieHuH
METOAUYECKUX PEKOMEHAINI» OCBOCHUAY MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO
o01ero u cpeaHero odIero 0opa3oBaHus);

e VYcraa MAOY COII Ne 69 ropona Tromenu B penakuuu ot 01.02.2022 rona;
e Vuebnoro miana MAOY COIII Ne69 ropona Tromenn Ha 2023-2024 yueOHBIH TO/I.

OO0mas xapakTepucTHKA y4e0HOr0 nmpeamMera « XuMus»

[IporpamMma mo XMMHM Ha YpPOBHE cpeliHero odiero oopazoBaHus pazpaboTaHa Ha OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS (elrepalbHOil 00pa3oBaTeIbHONW MPOrpaMMbl CPEIHETO
obmiero oOpazoanuss B ®I'OC COO, mnpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3oBaTenibHOM cTangapte ¢ yuérom Konuenuuu mnpenonaBaHus y4eOHOro mpeaMera
«XuMus» B o00pa3zoBaredbHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yoImx
OCHOBHBIE 00pa3zoBaTelbHBIE MPOTPaMMBbI, U OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHUS
BOCIUTAHHS.

OcHOBY TOAXOJIOB K pa3padOTKe MNpOrpaMMbl MO XHMHH, K ONpEIeNIeHHI0 00Iei
CTpaTeruu 00y4eHHUs, BOCIUTAHUS U Pa3BUTHs OOy4aIONIUXCs CPEeICTBAaMU y4eOHOTO IMpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABHIIM KOHIENTYyalbHBIE MOJOKEHUS
®I'OC COO o B3auMOOOYCIOBICHHOCTH IEJIeH, CoJepXKaHMs, Ppe3yabTaToB OOYy4YeHUS U
TpeOOBaHUM K YPOBHIO TIOJTOTOBKHU BBITYCKHUKOB.
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Xummuueckoe o0Opa3oBaHME, TOJy4aeMO€  BBIMYCKHHKaMH  00IIe00pa3oBaTeIbHOM
OpraHM3alliy, SBISICTCS HEOThEMJIEMOW YacThlo uX oOpasoBaHHOCTH. OHO  CIYXKHUT
3aBepHIAIONINM STallOM pPEaTu3allid Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITHOYECBBIX
[IEHHOCTEH, TPUCYIIUX I[EJIOCTHON CHCTEME XHMHYECKOTO OO0pa3oBaHMs. OTH IEHHOCTHU
KacaloTCs MO3HAHMS 3aKOHOB MPHPOJLI, (DOPMUPOBAHUS MHUPOBO33PCHHUS M OOMICH KyJIbTYpHI
YellOBEeKa, a TaKKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MPUPOTHON cpene. Peanm3yercs xumudeckoe 00pa3oBaHue 00YJArOMIMXCS HA YPOBHE CPEIHETO
oOmiero oOpazoBaHus CpeACTBAMH y4eOHOTO TpeaMeTa «XHMHS», COJACpKAHUE U TIOCTPOCHUE
KOTOPOTO OINpPEACICHBl B TPOTpaMME [0 XHMHUU C YY4E€TOM CHEIU(PUKA HAYKH XUMHHU, €€
3HAYCHUS B TIO3HAHWU MPHUPOJBI U B MAaTCPUATBHOMN KHU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIUX
IeJIe M TPHUHIMIIOB, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO O0IIero
oOpazoBanus B Poccuiickoit denepannu.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO POJb B COBpEMEHHOU
[MBHJIN3AIIMN, B CO3JaHUHM HOBOW 0a3bl MaTepUaIbHOW KynbTypbhl. OHAa BHOCHUT CBOW BKJIQJ B
(hopMHpOBaHKE PAMMOHATBHOTO HAYYHOTO MBINUICHHUS, B CO3JIJAHUE IEJIOCTHOTO MPEICTABICHUS
00 OKpYKaroleM MHUpPE KaKk O €IUHCTBE MPUPOJIBI M YEIIOBEKa, KOTOPOe POPMHUPYETCS B XHUMHH
Ha OCHOBE MOHMMAHHWS BENIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MUPA, OCO3HAHUS B3aWMOCBSI3H
MEX/Ty CTPOCHHEM BEIIECTB, HX CBOMCTBAMH W BO3MOXKHBIMH 00JIACTIMHU IPUMEHEHUSI.

CoBpeMeHHass XUMHUS KaK Hayka CO3WJaTelIbHas, Kak HayKa BBICOKHX TEXHOJIOTHN
HampaBJICHa Ha pEIICHHE TJIOOATBHBIX IMPOOJIeM YCTOWYHUBOTO PAa3BUTHS YEIOBEYESCTBA —
CBIPBbEBOM, YHEPTETHUECKOM, MTUIIEBOH, IKOJOTHIECKOW 0€30MMaCHOCTH U OXPaHBI 3JI0POBBSI.
B3aumoneicTBys ¢ IpyrMMH €CTECTBEHHBIMM HayKaMH, XUMUS CTajla HEOThEMJIEMOW YacThiO
MHUPOBOH KyJIbTYphl, HEOOXOJUMBIM YCIOBHEM YCIEUIHOTO TpyJda M >KM3HM KaXJOTO 4ieHa
obmectBa. B cooTBeTCTBHUM ¢ OOUMMHU TIEISIMHU M MPUHIMIIAME CPEIHEro o01ero oopa3oBaHus
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb W3YUYCHHS) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIEKYJIbTYPHYIO MOATOTOBKY OOYYaromuxcsi, HEOOXOIUMYIO UM IS
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COLUYMA,
MIPOJIOJKEHHS 00pa30BaHUs B PA3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBisiomuMHu MpeaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
xumusi» U «O011as 1 HeopraHudyeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOl HAYKHU: CHCTEMa 3HAHUM [0 HEOPraHWYECKOW XUMUH (C BKIIOUEHHUEM
3HAHUW M3 OOIIEeH XUMHH) U OpraHuyeckor XuMuu. POpMUpPOBAHUE NAHHOW CHCTEMbl 3HAHUU
IpU H3YYCHUU NpeaMeTa O0O0eclneyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOTOO0Opasus
BEII[ECTB Ha OCHOBE OOIIUX MOHATH, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa coaep:kanus KypcoB — «Oprannyeckas xumus» U «O01as 1 HeopraHmueckas
XUMHs» chOpMHUPOBaHA B MPOTpaMMe MO XUMHUU HA OCHOBE CHCTEMHOIO MOJAX0Ja K M3YYECHHUIO
yuyeOHOro Marepuaia M OOYCIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWM Ha
OTpeNeNEHHBIX TEOPETHYECKUX YpPOBHSAX. Tak, B Kypce OpPraHUYECKON XWUMHUHU BelIeCTBa
paccMaTpuBalOTCA Ha YPOBHE KIACCHUYECKON TEOPHH CTPOCHUS OPraHUYEeCKHX COEIWHEHUH, a
TaKkKe Ha YpOBHE CTEPEOXMMUYECKUX U IJICKTPOHHBIX MPEICTaBIECHUN O CTPOCHUU BELIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce€ BEIECTBaX JAIOTCS B PAa3BUTUU — OT YTJIEBOAOPOJOB IO
CIIOKHBIX OMOJIOTUYECKH AaKTHBHBIX COEAMHEHUN. B Kypce OpraHMyeckoil XMMHUH IMOIydaroT
paszBuTHe CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHsS IEepPBOHAYAIbHbBIE
MIPEJICTABJICHHS] O XUMUYECKOW CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCUIMOCTH
CBOCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOH PEaKIuu.



B mpeamere «Xumus» 0a30BOT0 YpOBHS paccMaTpUBACTCS HW3YyYCHHBIH Ha YpOBHE
OCHOBHOTO 00I11ero 00pa3oBaHUsl TEOPETHYECKH Marepuan U (aKTOJOTMYECKHE CBEICHHS O
BEIIECTBAX M XMMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD) O0YYarOUIMMCS TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPHOIMYECKOTO
3aKOHA C OOILETEOPETUUYECKUX M METOJIOJIOTMYECKUX MO3ULMH, IIy0’Ke MOHSTh HCTOPUYECKOE
M3MCHEHHE (DYHKITHI 3TOTO 3aKOHA — OT 00001IaromIeit 10 0OBSICHSIIOMICH U TIPOTHO3UPYIOICH.

Ennnas cucrema 3HaHWK O BaXXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIUAX, UX CYIIIHOCTA M 3aKOHOMEPHO CTAX MPOTEKAHUS
nononHsercas B Kypcax 10 wu 11 kimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJIbTYPOJOTMYECKMM M NPUKIAAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT ITOHUMAaHUIO
B3aUMOCBSI3M XMMHMHM C JPYrUMH HayKaMH, pacKpblBalOT €€ pojb B I[O3HABaTEIbHON U
MPaKTUYECKON JEsITeIbHOCTH YEelI0BEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBa)KEHUS K TMpOIEcCy
TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKECHUA XMMHH, TIOMOTAIOT BBIITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJieMax, CBSI3aHHBIX C XMUMHEH,
KPUTUYECKH OCMBICIIUBATh MH(DOPMAIIMIO U TIPUMEHSTH €€ JJIs TOMOJHEHUs 3HAHWUW, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enomM coaepkaHue
yaeOHOro npenMera « XUMUsS» JAHHOTO YPOBHS M3Yy4EHHUS] OPUEHTHPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronxcs MHUPOBO33PEHUYECKON OCHOBBI /ISl MOHUMaHUs (QUIOCOPCKUX UIEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBJICHUN MYTEM IKCIIEpUMEHTA
W pEIICHUs] TPOTUBOPEUYUN MEXKIy HOBBIMH (haKTaMH W TEOPETUYECKHUMH TPEANOCHUTIKAMH,
OCO3HAHUE POJIM XMMHUH B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mumane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COLMAIM3alUU  OOY4aroIIUXCs
MPUHATHIE TPOrPaMMOM MO XUMHUHU TOIXOAbI K OINPEACTCHUIO COJEp)KaHUsS U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHpPOBAHHE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBHM, MMEIOIINX
0a30Bo€ 3HaUEHUE I PA3IUYHbBIX BUJIOB JACSTEILHOCTH: pelIeHUs MpoOieM, MOMCKa, aHaIu3a 1
00paboTkn wHGOpPMAIUK, HEOOXOAUMBIX JJIi TPHOOPETCHHUS OMbITa MPAKTUYECKOW U
HCCIIeIOBATENIbCKON AESITeTbHOCTH, 3aHUMAIONICH BaKHOE MECTO B MIO3HAHUU XUMUHU.

B npakTtuke npenojiaBaHus XMMHUHM KaKk Ha YpOBHE OCHOBHOTO 00I11ero 00pa3oBaHus, Tak U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUs, TMPU  ONPENEICHUU  COJIepPKATEIbHOM
XapaKTepUCTUKHU IeNiell M3y4YeHUs IpeJMeTa HampaBiIeHHEM IMEpPBOCTENEHHOW 3HAaYMMOCTU
TPaAMLUMOHHO Tmpu3Ha&Tcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW Haykl Kak oOrnactu
COBPEMEHHOTO ECTECTBO3HAHHUSA, MPAKTUYECKOW MIESITeNTbHOCTH YeJOBeKa M Kak OTHOTO W3
KOMIIOHEHTOB MHpPOBOW KyiIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKOW TMOAXOd K
OTIpEJICNICHUIO 1eJIel N3YUeHUs IIPeIMeTa SIBJISICTCS BIOJIHE ONIPABIAHHBIM.

enn yuedoHoro npeamera « XuMus»

I'maBHBIME 1leNIIMH M3y4eHUs mpeaMmera «Xumus» Ha 6a3oBom ypoBHe (10 —11 ki)
SIBIISIFOTCSI:

e (opMupoBaHME CHCTEMBbl XHMHUYECKHX 3HAaHUM Kak BakHEWIIEW CoCTaBIsOLIeH
€CTECTBEHHO-HAYYHON KapTHHBI MHPAa, B OCHOBE KOTOPOM JIeXkKaT KIIIOUEBBIE MOHATHS,
(yHaMEHTaJIbHBIE 3aKOHBI M TEOPUM XHUMHH, OCBOCHHME f3bIKa HAyKH, YCBOCHHE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHMPOBO33PEHUECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS;



e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/axX MMO3HAHMS BEIIECTB U
XUMUYECKUX PEaKUUi, He0OXOAUMBIX JJISi MIPHOOPETEHUsI YMEHUN OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SBJICHUH, UMEIOIINUX MECTO B IPUPOJE, B IPAKTUIECKOM U
MMOBCEIHEBHOM JKU3HU;
® Dpa3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM U
OOBSICHEHHEM XHMHYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII  0e30MacHOTro
oOpalleHus C BEIIeCTBAMH.
ConeprxaTenpHasi XapaKTepUCTHKA IENIeH U 3aa9 U3y4eHUs IPEeAMEeTa B MPOrpaMMe 10 XHUMHHU
YTOYHEHA ¥ CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH IPHUOPUTETAMHU B CHCTEME CPEIHEro
obmero oOpazoBanms. CeromHs B TPENOJaBaHUM XUMHUHU B OOJIBIICH CTEMEHHW OTHAETCS
MPEINOYTeHNE TPAKTHYECKOW KOMIIOHEHTE COJEpKaHHUs OOydeHHUs, OpHUEHTHPOBAHHOH Ha
MOATOTOBKY BBITYCKHUKA 00I1€00pa3oBaTeNbHOM OpraHu3alluy, BIIAJCIONIET0 HE HabOpoM
3HaHWH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSMH aKTHBHOTO
MOJTyYEeHHUsI 3HAaHUH U IPUMEHEHUS MX B PEaJIbHOM KU3HHM ISl PEHICHUS TPAKTHIECKUX 3a/1ad.

B cBf3M ¢ 9TUM TpH UW3yYEHWH TpeaMera «XUMHs» JOMHHHpPYIOIIee 3HAueHHE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

amanTanus oOy4JaroImuxcs K  YCIOBHSIM — JUHAMHYHO  pa3BUBAIONIETOCS  MUpA,
dbopMupOBaHUE WHTEIJIEKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY TPHHSATHIO TPAMOTHBIX pEHNICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYaIlUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
MMEIOLUX YHUBEPCAIIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUJIOB JIEATEIBHOCTH: peUIeHUs MpoOiIeMm,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX MJII TPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHM3M 4YeJIOBEeKa U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a yueOHOW U Hay4yHO-TIOMYJIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dbopMHpOBaHHE U pa3BUTHE Y OOYUYAIOUINXCS aCCOIMATUBHOIO U JIOTHYECKOTO MBIIUICHUS,
HaOMIOATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, €€ BaXHOW pOJIM B  pEIIEHUH TJI0O0AIBbHBIX  MpoOJieM  PalMOHAIBHOTO
MIPUPOIOIONIL30BAHNUS, TOMOTHEHHUSI YHEPTeTUYECKUX PECYpCOB U COXPAHEHHUS MPUPOIHOTO
paBHOBECHUS, OCO3HaHMS HEOOXOIUMOCTH OEpEeKHOrO OTHOLIEHHS K MPHPOJIE U CBOEMY
3JI0pOBBIO, A TaK)Ke MPUOOPETEHUS ONBITA MCIIOJIb30BAaHUS MOJYYEHHBIX 3HAHUM Ul MPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMHUYECKUMHU SBJICHUSIMHU.

B yue6HOM miaHe cpenHero oOimiero oOpa3oBaHus npeaMer «XuMus» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeaMeTHOH o6nacTu «EcTecTBeHHO-Hay4HbIE TPEIMETHI.

Mecrto yuyeOHOro npeamera « XuMusi» B y4eOHOM ILIaHe



Xummuueckoe o0Opa3oBaHHE, TMOJY4aeMO€ BBIMYCKHMKaMH  001Ie00pa3oBaTeIbHOIM
OpraHu3alluM, SBISETCI HEOTHEMJIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO  CIIy)KUT
3aBEPILAIOIINM ATAllOM peajh3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KIIFOUEBBIX
[EHHOCTEH, TPUCYIIUX IIEIOCTHOW CHUCTEME XHUMHUYECKOro 00pa3oBaHUSA. OTHU IEHHOCTHU
KacaroTcs MO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYpPHI
YeJIOBeKa, a TaKXKe DJKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U
PUPOJHON cpexe. Peanmusyercst xummuaeckoe 00pa3zoBaHue 00YJalOUINXCsl Ha yPOBHE CPETHETO
oOmiero oOpa3oBaHMs CPEACTBAMH y4eOHOTO MpeaMeTa «XUMHsSD», COEpKAHUE U TIOCTPOCHUE
KOTOpPOTO OIIPENEIEHbl B MpOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKH XUMUH, €€
3HAYEHUs B MO3HAHUU MPHUPOABI U B MaT€pUAILHOM >KM3HHM OOIIECTBa, a TaKkKe C y4ETOM
OOMIMX TeNIel U TPUHIMIIOB, XapaKTEPH3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO
obmiero oOpazoBanus B Poccuiickoit ®enepauuu. Tak, Hanpumep, npu (HopMHpPOBaHUU
COJCpKaHUA NpeaAMETa «XUMUSDY YUYTCHBI CICAYIOIIHE IOJIOKCHUA O CHCHI/I(l)I/IKC U 3HAYCHHUU
HAayYKH XUMHHU.

B y4uebHoM miiane cpeanero oOrmiero oopazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOH o0macTn «EcTecTBeHHO-HAYYHBIEC TPEIMETHI.

O6miee unciio YacoB, peKOMEHIOBAHHBIX IS U3ydeHuss XuMun — 68 gacoB: B 10 kiacce —
34 gaca (1 gac B Henenmto), B 11 kimacce — 34 gaca (1 gac B Hezienio).
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1. Ilnanupyemblie pe3yabTaThl 0CBOEHHUS MPOrpaMMbl Y4eOHOTr0 mpeaMeTa « XUuMHD) HA
YPOBHeE Cpe/iHero o0mero o6pa3oBaHus.

JJMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pPE3yJbTaTaM OCBOCHHUS OOYYarOUTUMHCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro oOuiero oopa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeJHEro oouero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMSI HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCcsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATEJBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IpaXXJIaHCKOTO OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU U IpaBUIAMU IOBEJIEHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M IPAKTHUUECKOW JEsATeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IIPUHATBIX B O0LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

IIPEJCTAaBICHUS O COLMAIBHBIX HOPMax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHMH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHbIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS], JIOTUKY U apryMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJEJUI0 OTEUECTBEHHOU
XUMUH;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B 0OJACTH TEOPUM M IMPAKTUYECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAayKH €CTh pe3yJbTaT JUIMTENbHBIX HaOII0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUU O TEPETOBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro U Oe3omacHoro oOpa3a >KH3HH, HEOOXOJWMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHWMAHKS [EHHOCTH TMPaBWI WHIUBUAYAILHOTO W KOJUICKTUBHOTO 0€30I11acHOTrO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3MyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPoOsieM, BIUSHUS IKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPUHOCSIIMX Bpell OKpYXKalollell MpUpOIHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITEeNFHOCTH  DKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKU;



MOHUMAaHMS CHeNUPUKA XUMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
palMOHAIBLHOTO HAYYHOT'O MBIIIUICHUS], CO3[JaHUU 1IEJIOCTHOTO MPECTaBICHUs 00 OKpYKaroleM
MHpE KaK O €JIMHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHUU IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn: IpoOJIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHH I COBPEMEHHOW IMBUJIM3AIMH: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIICBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNN YCIIOBHIA YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB TIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CMIOCOOHOCTH UCIOJIH30BATh MOJy4aeMbl€ 3HAHUS IS
aHalM3a U OOBSICHEHHUs SIBIICHWU OKPYKAIOIIErO0 MHpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIIOYEHHS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JTAHHBIX
C TEJBIO TIOJTYYE€HHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIFHO MCIIOIB30BaTh XUMHYECKUE 3HAHUS ISl PEIICHHS TTPOOIemM
B peaJbHBIX KU3HCHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHWIO U MCCIIEIOBATEIHLCKON eI TEIHPHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHWIO M caMOOOpa30BaHMIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW 1O XUMHUHM B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
NESATENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI
MertanpeameTHble pe3ylbTaTbl OCBOGHHUS YdeOHOTo ImpenMera «XHUMHs» Ha YpOBHE
cpemHero o0miero 0opa3oBaHus BKIIIOYAOT:

3HaYuMble JUIsI (DOPMUPOBAHUS MHPOBO33PEHHSI OOYYAIOMIMXCA MEKIUCIUILIMHAPHBIC
(MexTnpeMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAKAOIINE [IEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, HCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIeCTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIN (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHue, HAOMI0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U APYTrue);

YHUBEPCAJIbHbIC yueOHbIe JIEHUCTBUS (mo3HaBaTesIbHbIE, KOMMYHHUKAaTHBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIHUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CIOCOOHOCTh ~ OOYYalOIIMXCS  MCIOJb30BaTh  OCBOEHHBIE  MEXKAUCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4ueOHbIE ICWCTBHUS B IO3HABATEIHHOU U
COLIMAIbHOW MTPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C MMOCTABICHHBIMU 1EJISIMHU;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS Ml KPUTEPHH TSI KIIACCU(UKAIIUY BEIIECTB U XUMUYECKUX PEAKIINN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpaBHCHHE XHMHYECKOHW peaklMd — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BIIaJICTh OCHOBAMH METO/I0OB HAYYHOT'O ITO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKITUH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
I GOPMHUPOBAHUS TUIIOTE3BI TIO MTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXNpeAMETHble ((U3UYECKHEe M MaTeMaTHYECKUE) 3HAKU H
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TEMbI B X0/ JHAIOTa W/WIU AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUM XHUMUYECKOIO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OBiajeHNe YHMBEPCAJIbHBIMH PeryJIITUBHBIMU AeiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraéMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIEIOBATEIBCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

NPEAMETHBIE PE3YJIbTATDBI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHHS Kypca «OpraHudyeckas XuMHUsD OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAJIBHOW TPAaMOTHOCTH, HEOOXOIUMOM st
pEIICHHA MPAKTUYCCKUX 3aJad W OKOJIOTHYCCKH 000CHOBAHHOTO OTHOIIEHHUA K CBOCMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04YKa aToOMa, MOJIEKYJIa, BaJIEHTHOCTbD,
AIIEKTPOOTPHUIATENIFHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS, JIeXKAllWe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTrMUYeCKUe CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH eATeIbHOCTH YeNIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIF30BATh COOTBETCTBYIOIINE OHITHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MIpEeBpAIEHUI OPraHUYECKUX COCTMHEHU;

c(hOpMUPOBAHHOCTh YMEHUU HCHOJIb30BAaTh XUMHUECKYIO CHUMBOJIUKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIM MOJIEKY] OPraHWUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIIe COeAUHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIUE COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC
COeIMHEHUs), MaBaTh UM Ha3BaHusa Mo cucreMatndeckoir HomeHknatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKHX BEIIECTB (ITHJICH, MPOTHIICH,



alleTUIICH, STHJICHIJMKOJb, TJIMLUEpUH, (eHod, (GopManmbAeru, ameraibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEUHOBAs KUCIIOTA, CTEAPHHOBAs KUCIIOTA, TIOK03a, (PYKTO3a,
KpaxmaJi, 11eJUTI0103a, TJIULHH);

Cc(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemiecTB A. M. byriepoBa 11 00bSCHEHUS! 3aBUCMMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (QHU3MUECKHE W
XUMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHMYECKUX BEUIECTB
(MeTtaH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJI, aleTalbJern]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIioo3a, aMHMHOYKCYCHAas KHCJIOTa), WUIIOCTPUPOBATh
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHUX XUMHUYECKUX pPEaKIuid ¢
WCTIOJIb30BAHNUEM CTPYKTYPHBIX (POPMYIT;

COPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHUKH YTIIEBOJIOPOHOTO  CHIPHS
(HeTb, TPUPONHBIA Tra3, Yrojp), CHOCOOBI HUX MEpPepadOTKU M MPaKTUYECKOEe MPUMEHEHHE
MIPOJIYKTOB MepepadOoTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS 110 XHMHUYCCKUM YpPaBHCHHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAaKLIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MIIHM MTPOIYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIECTh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICIUPOBAHUE), HWCIOJb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMH IO BBIOJIHEHUIO Ja00paTOPHBIX XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(npeBpalieHuss OpraHuYecKuX BEIIECTB NPU HArpeBaHUH, MOJYUYCHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMU OPraHMYECKUX BEILIECTB, JeHaTypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIC PEAKIUU OEITKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
pu oOpallleHny ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThHI
XMMHUYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX pEaKIUil u
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOi uH(popmaliu, HTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHJIa 3KOJOTMYECKH 11e1eco00pa3Horo
MOBEACHUA B OBITY U TPYIOBOH JEATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpY’Karolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS HA YKUBHIE OPTraHU3MBI
OTpeNeNéHHBIX OpPraHMYECKUX BeIIecTB, MOHMMas cMbicn mokaszarens [I/IK, moscHATh Ha
puUMepax CrocoObl YMEHBIICHHS] U TIPEIOTBPAICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YeJI0BeKa;

Ui 0Oydarouuxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,



IJISL CIeNbIX U CIA00BUIAIMX OOYYAIOIIMXCSA: YMEHME WCIOJIb30BaTh pPelbe(dHO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HEOpraHuueckas XUMUs»
OTpaXKaroT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHUMHYECKOW COCTaBISIONICH €CTECTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHHUW TPUPOJIBI, B (POPMUPOBAHUU
MBIIIICHUS. U KyJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOW IS
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHS (XMMUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEICHB
OKUCTICHUs, XUMHUYECKas CBsA3b (KOBAJICEHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHUi, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJUTHYECCKAS NUCCONUAINNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKONW  peakIWi, XWMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, mnepuonnueckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHCHMsI W TPEBPAIICHUS DHEPTHH MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHHN S3BIK XUMHH, MHPOBO33PECHUECKHE 3HAHWS,
JeXalue B OCHOBE IMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(bakToNOrMuecKue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MacCHOM HCMOIb30BaHUU
BAYKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUUYECKON JNEeSTEIbHOCTH YEJI0BEKa,

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSATHIM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIWE MOHATHS MPH ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U MX MPEBPALLICHUN;

chOpMUPOBAHHOCTh YMEHUN HCMOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BelIIECTB M YypaBHEHUN XUMUYECKHX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TpuBHajgbHbIC Ha3BaHUS OTICIIBHBIX HEOPraHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, Herami€Has H3BECTb, MUThEBas COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONMpPEAENATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAIITUYECKONH PEMIETKH KOHKPETHOTO
BEIeCTBA (ATOMHAs, MOJIEKYJSpHAs, WOHHAs, METAJUIMUeCKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMUIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAICKHOCTh HEOPraHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe cCoelnHEeHUN (MPOCThIEe BEIIeCTBA — METAILJIBI U
HEMETaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMHUPOBAHHOCTh ~YMEHHHA  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 nepuoaos lleproauyeckoil cucteMbl XuMuyeckux 3yeMenToB /1. W.
MeHeneeBa, HCIOJB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTANINY, «IHEPreTUYCCKUE



YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM U rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
Menneneena;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYEeCKMMM BEIIECTBAMM C IIOMOIIBI YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTh YMEHHS KIacCU(UIIMPOBATh XUMHUYECKUE PEAKIMH IO PA3IUYHBIM
IpU3HaKaM (YMCIy W COCTaBy pEarupyrollux BEIIEeCTB, TEIUIOBOMY J(PQEKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuil MOHHOrO OOMEHAa, YUMTbhIBAsl YCIOBHUSA, NPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTAHMUYECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3auyYHbIX (PAKTOPOB; XapakTep CMEUIEHUS XWMHYECKOTO DPABHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTb XUMHUYECKHE IMPOLIECCHI, JIeXkKallue B
OCHOBE MPOMBIIIJICHHOTO MOJIy4E€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTD
npeacTaBieHui 00 OOIMIMX HAayYHBIX MPUHLMIAX M 3KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHCICHHUS C KCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B PacTBOpe», OObEMHBIX OTHOUIEHHI Ta30B MNPU XUMHYECKUX
peakusx, Macchl BellecTBa WM 00bEMa razoB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHUsI MACChI BELLECTB, IPEBPAILECHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUI COOJIIO/IATh MpaBUjia MOJB30BAHUS XUMHUYECKOW MOCYION U
nabopaTopHbIM 000PyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(pazmokeHHe TEpOKCHIa BOAOpPOJa B MPHUCYTCTBUU KaTanu3aTopa, OIPENEICHUE CpeJibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOrO oOMeHa, KayeCTBEHHbIC peaklUd Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEUICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJAOOPaTOPHBIM 000pYA0BaHUEM, ITPEICTABIAT
pe3yiabTaThl XUMHUYECKOTO OJKCIIEpHUMEHTa B (hopMe 3allUCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJII HA OCHOBE 3TUX PE3y/IbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIyJaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpeICTBa MaccOBOM KOMMYHMKauuu, WHTepHET u

JPYTHX);



c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHJA OSKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEJICHUsI B OBITYy W TPYJOBOH [EATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKalollel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
OnpeeNEHHBIX BEIIECTB, MOHUMAas cMbica nokaszarens 11K, moscHsaTh Ha mpuMepax crocoObl
YMEHBIIEHHUS U NIPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

Il OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METO/AaX IMO3HAHUS BELIECTB U XMMUUECKUX SBJICHUM;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYEYHYIO cucteMy o6o3HaueHuil JI. bpaiins ans 3anucu xumudeckux Gopmyil.

2. Conep:xkaHue y4eOHOro npeamera « Xumus»

10 KJIACC
OPTAHHNYECKASA XUMUSI

Teoperudeckne 0CHOBbI OPraHUYECKOH XUMMHU

[IpeameT oprannyeckoil XMMUU: €€ BOSHUKHOBEHHE, PA3BUTHE W 3HAUCHUE B TOJIYUCHUH
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opranrnueckux coequHenunit A. M. byrieposa,
e€ OCHOBHBIE TMoOJIOKeHUA. CTpyKTypHble (GOpPMYNbl OpPraHWYECKHUX BelIecTB. [omosorus,
n3oMepusi. XUMHYECKasi CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPAaTHBIC CBSI3U.

[IpencraBnenne o  kjmaccupUKAMK  OpraHMYecKux  BemecTB.  HoMmeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas)) W TpPHUBHAIbHBIC HA3BaHUS BaKHEHIINX
MpeICTaBUTENIEN KIACCOB OPTaHMYECKUX BEIIIECTB.

JKCNepUMEeHTAJbHbIE METObl U3YYEHHUS BEUIECTB U UX MPEBPALICHUN: 03HAKOMJICHHE C
o0pasramMu OpraHMYeCKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJCITUPOBAHHE MOJIEKYIT
OpPraHWYECKUX BEIIECTB, HAOMIONEHUE W ONMHCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAICHUIO0 OPraHUYECKUX BEIECTB NMPY HAarpeBaHUM (IUIaBJIeHHEe, OOYTIIMBAaHKUE W TOPECHHE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psaa. MeTaH M 3TaH — MNPOCTEUIINE
MPEACTAaBUTENM aJKaHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA (pEakiMu 3aMelieHus u
TOPEHUs ), HAXOXKJCHUE B IPUPO/IE, MOJTyUYEeHHUE U IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH Psifl. DTUIEH U MPOMUIEH — MPOCTEUIIINE
MPEACTABUTENN QJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peaklUUW THAPUPOBAHUSA,
raJIOrT€HUPOBAHUS, THIPATALIUN, OKHCICHUS U MOJIMMEPHU3aLIiN), TOJIyYeHUE U IIPUMEHEHH €.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEUIINE XMUMHUYECKUE
cBOICcTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUN psia. AICTWICH —
MPOCTEHINMIA MTPEACTaBUTENb aJTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMHUYECKUE CBOHCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIMH, TOPEHHUS ), IOTyISHHE U TPUMEHEHHE.

Apenbl. beHzon: cocTtaB, cTpoeHue, (QU3MYECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
rajJOr€HUPOBaHUSI U HUTPOBAHHUS), MOJYyYEHUWE U TNpPUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumudeckue ceolcmea (PeaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyiexue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMHU K pa3JIMYHbIM Kjlaccam.

[IpupoaHble UCTOYHUKH YTIIEBOJAOPOIOB. [IprpoaHbIil Ta3 U MomyTHBIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TEperoHka, KpPEeKUHT



(TepMHUYECKH, KaTaTUTHUECKHi ), mupoam3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMEHHBIN yroJib U MPOAYKTHI €ro NepepadboTKH.

OKCIepUMEHTANIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMJIEHUE C
o0Opa3iaMu MmIacTMacc, KaydyKoB U pe3uHsbl, Kojulekuuu «Hedte» u «Yronp», MoaennpoBanue
MOJIEKYJl YIJIEBOJOPOJIOB M TajOr€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKON pabOThI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHUE €TI0 CBOMCTB.

Pacuérnble 3amaum.

Bblunicnienuss 1o ypaBHEHUIO XMMMUYECKOM peakuuu (Maccel, o0ObEMa, KOJMYECTBA
HCXOJHOTO BElIeCTBa WJIM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHHUE, (U3NYECKUEe U
XMMHMUYECKHE CBOWMCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIJaMH, T'aJJOT€HOBOJOPOJIaMHU, TOpPEHHE),
npuMeHeHne. BoaopoiHblie CBSA3M MEXKLy MOJIEKyJIaMU CIIUPTOB. [leficTBHe MeTaHoIa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBeKa.

MHoroaToMHble CHUPTHL. OTUJICHIJIMKOJIb W TIHLEPUH: CTPOEHHE, (uznueckue u
XMMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIETOYHBIMU METaJJIaMH, KaUeCTBEHHAs peaKkius Ha
MHOTOATOMHbIE crnHpThl). JlelicTBue Ha opraHu3M uenoBeka. llpuMeHeHue TiauLEepUHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOeHHE MOJIEKYbl, (QU3NYecKHe U XUMUYeckue cBoiicTBa. ToOKcHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunpl U kemouwvl. DopManbAETHI, alUETAIbICTU]: CTpPOEHHUE, (QU3UUYECKHE U
XMMHYECKHE CBOWCTBA (peakiMy OKHUCIIEHUS U BOCCTAaHOBJICHUS, KayECTBEHHBIC PEaKIUH),
MOJIy4YeHUE U PUMEHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHAs KUCIOTHI:
CTpOeHHE, PU3NIECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Ki1acca KUCIOT, PEaKIIHs
sTepuduKanum), MoJydeHHe U mnpumeHeHue. CreapruHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEJICTAaBUTENH BBICIIUX KapOOHOBBIX KHCIOT. Mblila KaK COJM BBICIINX KapOOHOBBIX KHCIOT,
WX MOIoIIee IeHCTBUE.

CrnosxHble 3pUpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [IpuMenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBopl: cocTaB, KiacCU(pUKaIUs YIIIeBOI0OB (MOHO-, TU- U MoHcaxapuibl). I moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOGHHOCTU CTPOEHHS MOJEKYJbl, (PU3MUECKUEe M XUMHUYECKHE
cBoiicTBa (B3aumopeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHne aMMuUAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBICHHE, OpOKCHHE TJIIOKO3bI), HAXOXJICHHE B IPHUPOJIE,
pUMeHeHue, ouonoruueckas poib. otocunte3. pykTo3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nemnonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmala U LEeJUIIONO03bI.
duznyeckue U XUMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHS C HOJA0M).

OKCIIEpUMEHTAJIBHBIE METOJbl W3Y4YEHHs BEIIECTB M MX IPEBPALICHUN: NPOBEACHUE,
HaOro/leHNe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbIE
peaKiuu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe d3TaHona okcuaoMm wmeau(Il)), MHOTOATOMHBIX
cnupToB (B3aumojeicTBue raunepuHa c¢ ruapokcugoM wmeau(ll)), anpaernaoB (okucieHue
aMMHUaYHBIM pacTBOpoM okcuga cepedpa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTue
Kpaxmajia C HMOJOM), IpOBEACHUE NPAKTUYECKOH pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3amaun.



Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BELIeCTBAa WJIM NPOAYKTa pEaKUUu [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WJIM MPOJAYKTOB PEAKIIMH).

A3oTcoaepkalye oprannyecKkne coeiMHeHusl.

AMUHOKUCIOTBI Kak aM(pOTEpHblE OpraHuyeckue coenuHeHus. Pusznyeckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHMCIOT (Ha MmpuMmepe IiuuuHA). buonornueckoe 3HaueHue
aMuHOKUCIIOT. [lenTumapl.

benku kak npupoaHble BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOMCTBA OEIKOB: TUAPOJIN3, JACHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKClepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IMpEeBpalleHHUIl: HaOmoaeHHe M
ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus O€NKOB IMpU HarpeBaHUM, LIBETHBIE
peakiuu 6eIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEHH S

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJMMEPHU3ALH, CpPeaHss MoJeKylspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

DKCclepUMEHTAIbHbIE METO/IbI M3YYEHHUsl BEIIECTB M MX MpEeBpallleHuil: 03HaKOMJICHHE C
oOpa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXnpeIMETHBIX CBA3€d NPU U3y4CHUM OopraHndeckod xumuu B 10 kmacce
OCYLIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak H
MIOHATHM, ABISAIOMUXCA CUCTEMHBIMU I OTJENIBHBIX ITPEIMETOB €CTECTBEHHO -HAYYHOTO IUKJIA.

OOmiye ecTecTBEHHO-Hay4Hble IOHATHS: SIBICHME, HaydHbIH (hakT, TMIoTesa, 3aKOH,
TEOpus, aHajiu3, CHUHTE3, KiIacCUupUKalMs, MEePUOAUYHOCTb, HAOIIOJCHUE, HW3MEpPEHUeE,
JKCIEPUMEHT, MOACIUPOBAHUE.

®dusnka: MaTepus, SHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHD,
BELIECTBO, T€J0, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BEIUYHMHBI U €AUHUIIbI
UX U3MEPEHUS.

buosorus: knerka, opraHusMm, Ouocdepa, oOMEH BelIeCTB B OpraHu3me, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE IOPO/IbL, IOJIE3HbIE HCKOIIAEMBbIE, TOILIMBO, PECYPCHI.

TexHosorus: NuIeBble MPOIYKThI, OCHOBBI PAllMOHAIBHOIO IIUTAHUS, MOIOIME CPELCTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKUE NpEnapaThl, MaTEPUaiIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIIAS 1 HEOPTAHUYECKAS XUMM ST
Teopernyeckue 0CHOBbI XMMHUH
XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTHyecKue YpPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, s-, P-, d- aneMeHTsl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTaIsiM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHas KOHPUTypaIus aTOMOB.
[lepuomnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenpneneeBa. CBsi3b NEpUOIUYECKOTO 3akoHa M Ilepumoanueckoi CHUCTEMBl XUMUYECKUX
anemeHToB JI. . MenzaeneeBa ¢ COBpEMEHHON TEOPHEN CTpPOEHUsS aTOMOB. 3aKOHOMEPHOCTH



W3MCHEHHS CBOWCTB XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
10 TpyHIaMm M nepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHU HAyKHU.

Crpoenue BemecTBa. XHUMHUYECKass CBsI3b. BHIbl XUMHYECKON CBsi3U (KOBaJICHTHAs
HETOJsIpHAs W TOJIApHAas, MOHHAs, MeTa/uIndecKkas). MexaHu3Mbl 00pa30BaHUsI KOBAJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEeNnTOpHBIN). BomopoaHas cBsa3p. BajgeHTHOCTD.
DneKTpoOTpULATENbHOCTh. CTeNeHb OKUCIEHUS. VIOHBI: KATUOHBI ¥ @HUOHBI.

BemecTBa MOJIEKYASPHOrO U HEMOJIEKYJISPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIMbl KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonatne o qucnepcHsIX cucreMax. MICTMHHBIE M KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B PacTBOpE.

Knaccudpukanuss Heopranmueckux coeauHeHuid. HomeHknarypa HeopraHuyeckux
BEeIIECTB. ['eHeTnyecKass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANMNX K Pa3IMYHBIM
KJIacCaM.

Xumunueckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMi B HEOPraHMYeCcKOW u
OpraHNYEeCKON XHUMHH. 3aKOH COXPAHEHUs] MAcChl BEIECTB, 3aKOH COXPAHEHMS W NPEBPALICHUS
SHEPTUH MPU XUMUIECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTb OT Pa3IU4HbIX (PaxTopoB. OOpaTUMble peakluu.
Xumuueckoe paBHoBecwe. DakTopbl, BIMSIOINAE HAa COCTOSIHUE XHMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCIIAsA, HEUTpaIbHAas, IIEJTOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHUs BEUIECTB M UX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepromnueckas cucrtema xumudeckux sjaemeHtoB J[. M. MenpaeneeBa», m3ydeHue
MoJenell KpPUCTAINIMUECKUX pEETOK, HAOMI0OJeHHe M ONHUCaHWe JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MIPUCYTCTBUU KaTalld3aTropa,
OIIPENIEJICHUE CPEellbl PACTBOPOB BEILIECTB C MOMOIIBI YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHUE MPAKTUUEeCKON paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUUYECKON PEAKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOIb30BAHUEM MOHATUS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilonmoxxenue HemeramnoB B Ilepuoanueckoil cucTteMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHs aToMoB. Dusnueckue CBOKCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XUMUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KHUCIOPOICOACPKALIIX KHCIOT, BOJOPOIHBIX
COEIMHEHUH).

[IpuMeHeHne Ba)XHEMIINX HEMETAJUIOB M UX COCIMHEHUM.

Mertamebl. [lonoxxenue meramioB B [lepuoanyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METAaJJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEUMIIUX METAJJIOB (HATpWUMl, Kalui, KaJlbIUH, MarHuw,
QITIOMUHUM, LIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O0m1re cnocoObl mosrydeHus: MeTayuioB. [IpuMeHeHe MeTaioB B ObITY U TEXHHKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEHIECTB M UMX MPEBpalleHU: H3ydeHUE
KoJuleKuuu «MeTayuibl M CIUTaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATBHBIX
3ama4, HaOJNIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JTAOOPATOPHBIX  OTBITOB
(B3amMOICCTBUE THUAPOKCHIA ATIOMUHMS C PACTBOPAMH KHCJIOT W IIEJIOuYed, KauyeCTBEHHBIC
peakiry Ha KaTUOHBI METAJIJIOB).

Pacuérnnie 3agaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponps xumuu B 00ecriedeHNH YKOJIOTHIYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BUTUU MeAWIUHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX TMPUHIMIAX MPOMBIILICHHOTO TOJYYCHUS
BaKHEHUIIINX BEIIECTB.

UenoBek B Mupe BEIIECTB W MAaTEPUAIOB: BAKHEHIIME CTPOUTEIHHBIC MaTepHaIbI,
KOHCTPYKIITMOHHBIE MaTepHasibl, KPacKd, CTEKJIO, KepaMHKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMUST U 3[I0pPOBbE YEJIOBEKA: MpaBHJIAa HMCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYCHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIACTCS Yepe3 MUCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, SBJISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OOmume ecTeCTBEHHO-HAyYHbIC TOHATHS: Hay4YHBIM (pakT, TUNOTE3a, 3aKOH, TEOpHS,
aHaIIM3, CHUHTE3, Kiaccuduranus, MEPUOIUYHOCTb, HaOJII0ICHHE, SKCIIEPUMEHT,
MO/JICJIMPOBAHKE, U3MEPECHUE, SIBJICHUE.

du3uKa: Marepus, SHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HU30TOII,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHUE BEIIECTBA, (PU3MUCCKUE BETUYMHBI U €UHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OPraHU3MeE.

I'eorpadusi: MuHEpabl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorus: XUMHUYECKas MIPOMBIIIIIEHHOCTb, METaJUTyprus, MPOU3BOACTBO
CTPOUTENBHBIX MaTepuaios, CEIIbCKOXO3SIUCTBEHHOE MIPOU3BO/ICTBO, MUIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX
MpenapaTroB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€pUajoB, 3JEKTPOHHASI MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.



3. TemaTnveckoe MJIAHAPOBaHUe yueGHOro mpeavera "Xumus' ¢ yKazaHHMeM KOJIHYECTBA aKAAeMHUYeCKHX YaCOB, OTBOAHMBIX HA OCBOEHHE KAKIOU
TeMbl Y4eOHOI0 NpeAMeTa ¢ BO3MOKHOCTHIO HCIIOJIb30BAHMSA IO 3TOH TeMe 3JeKTPOHHBIX (HH(POBBIX) 00pa3oBaTeJbLHBIX PecypcoB, B TOM 4YHcje C
y4eToM pado4eil mporpaMMbl BOCTIMTAHUS

JlesaTenbHOCTh YUUTENs C y4eTOM pabouell nporpamMmbl BOCIUTAHUS
B peasmszanuy BOCIMTATENBHOTO MOTEHIMANA YpOKA IEJAaror OPUEHTUPYETCS HA LEJIEBbIE IPUOPUTETHI PE3YNIbTATOB B BOCIIUTAHWUH, PAa3BUTHE
JUYHOCTH 00Y4YarolMXCsl, Ha JOCTH)KEHHE KOTOPBIX JOJKHA OBbITh HalpaBieHa €ro AESTeIbHOCTb A BblosHeHus TpedoBanuii ®I'OC COO u

paboyeii mporpamMMbl BOCTIHTAHUS.

[eneBoii npuopuret Bocnutanus Ha yposue COO JesiTeJIbHOCTD
YUHMTEJIS C y4eTOM
pado4eii MporpaMmbl
BOCIIUTAHMS
1. I'pasknaHCcKO-IaTPHOTHYECKOE BOCIIMTAHHE:
1.1.3Haromui 1 JIIOOSIIHMI CBOIO MaJIyIO POJIMHY, CBOM Kpai, UMEIoNni peacTasienne o Poaune - Poccun, eé 1.1
TEPPUTOPUH, PACTIOIOKECHUH;
1.2. co3HaOMmMA MPUHAIICKHOCTh K CBOEMY HapOIy U K OOITHOCTH rpakaan Poccun, mposiBISIONINN yBaXKEHHUE K 12
CBOEMY M JIPYTUM HapoOJiaM;
1.3. mMOHUMAIOITUI CBOIO COMTPUYACTHOCTD K MPOIIIOMY, HACTOSIIEMY B OyayIieMy poaHOTO Kpasi, CBoeit PouHbI - 1.3
Poccuu, Poccuiickoro rocynapcrna;
1.4. moHuMaroMii 3HaUeHUE TPakIaHCKUX CHMBOJIOB (TOCYIapCTBEHHAs CUMBOJIMKA Poccuu, cBoero pernoxa), 1.4
MIPa3/IHUKOB, MECT MIOYUTAHUS I'€POEB U 3alIUTHUKOB OTeUecTBa, NPOSBIISIOIUN K HUM YBaXKEHUE;
1.5.umeromuii nepBoHavYaIbHbIE MPEACTABICHUS O TPaBaX U OTBETCTBEHHOCTH YEJIOBEKa B OOIIECTBE, IPaXAAHCKUX 1.5
rpaBax U 00S3aHHOCTSIX;
1.6.mpuHUMAIONIHI yuyacTHe B )KM3HH Ki1acca, 0011eo0pa3oBaTebHON OpraHu3aliy, B JOCTYITHOM 0 BO3pacTy 1.6
COI[MAJIbHO 3HAYUMOMU JESATEIbHOCTH.
2. /IlyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:
2.1.yBaxaromui JyXOBHO-HPaBCTBEHHYIO KYJIbTYpPY CBOE€H CEMbHU, CBOETO HApOJ1a, CEMEHHBIE LICHHOCTH C YYETOM 2.1
HallMOHAJIBbHOM, PETUTMO3HOW TPUHAJIEKHOCTH;
2.2.cO3HAOMIMI LIEHHOCTh KaXK/1I0M YEJIOBEUECKOM KU3HU, IPU3HAIOUINI UHANBUIYATbHOCTh U TIOCTOMHCTBO KaXJ0TO 2.2
YEJI0BEKa;




2.3.100poskenaTeabHbIH, TPOSBISIONINI CONepeKUBaHUE, TOTOBHOCTh OKa3bIBATh MIOMOIIb, BEIPAXKAIOLINIA HENPUSTHE
HOBEICHUS], IPUUUHSIOMEr0 (PU3HMUECKUN M MOPaJIbHBIH BPE APYTUM JIIOSIM, YBaXKAIOIIMN CTapIINX;

2.3

2.4.Ymeromuii o1ieHUBaTh MOCTYIKU C TIO3UIMU UX COOTBETCTBUS HPAaBCTBEHHBIM HOpPMaM, OCO3HAIOLIUI 2.4
OTBETCTBEHHOCTb 3@ CBOU IOCTYIIKH;
2.5.Bnazeronuii npecTaBlIeHUIMUA O MHOTOOOpa3uy sI3bIKOBOTO U KYJBTYPHOTO IpocTpaHcTBa Poccuu, nMmeromuit 2.5
NIepPBOHAYAIBbHBIC HABBIKH OOIICHUS C JIFOJBMHU Pa3HBIX HAPOJOB, BEPOHCIIOBEIAHHIA;
2.6.Co3Haroluil HpaBCTBEHHYIO U 3CTETUUECKYIO IEHHOCTh JIUTEPATYpPhl, POAHOTO S3bIKA, PYCCKOTO S3bIKa, 2.6
MPOSIBJIIOIINN UHTEPEC K UTEHUIO.
3. DcTreTnyeckoe BOCIIUTAHME:
3.1.cnocoOHBII BOCIPUHUMAThH U YYBCTBOBATh MPEKPACHOE B OBITY, IPUPOJIE, HCKYCCTBE, TBOPUYECTBE JIOCH; 3.1
3.2.IpOoSBISIIONINI HHTEPEC U YBAXKEHUE K OTEYECTBEHHON U MUPOBOM XyJ0KECTBEHHOU KYJIbTYPE; 3.2
3.3.IpOSIBIISIFONMI CTPEMJIEHHE K CAMOBBIPAKEHHUIO B Pa3HBIX BUJAX XYJI0KECTBEHHOH JESTEIbHOCTH, UCKYCCTBE. 3.3
4. Pusznyeckoe BocnuTaHue, popMupoBaHHe KYJIbTYPHI 310POBbsSI M IMOLMOHAJIBHOIO 0J1arONOJIyYHs:
4.1.6epexHO OTHOCSIIHUNACS K (PU3HIECKOMY 3/I0POBBIO, COOJIOIAIONINI OCHOBHBIE MPABHIIA 3JI0POBOTO U 4.1
0e30macHOTO I ce0s1 U APYTHX JII0JeH 00pasa )KU3HHU, B TOM YuCie B MH()OPMAITMOHHOM Cpefie;
4.2 .Basietonnii OCHOBHBIMH HaBBIKAMU JTUYHOU M 0OIIIECTBEHHON T'MTHEHBI, 0€30TIaCHOTO TIOBEICHUSI B OBITY, 4.2
pupo/ie, 0OIIEeCTBE;
4.3.0pyeHTHUPOBAHHBIN Ha (PU3HYECKOE PA3BUTHE C YIETOM BO3MOKHOCTEH 3710POBBS, 3aHATHS QUKYIbTYPOU U 4.3
CIIOPTOM;
4.4.co3HAIONIMI ¥ MPUHUMAFOIINI CBOIO TIOJIOBYIO TPUHAJICKHOCTh, COOTBETCTBYIOIINE €1 MICUXO(U3UIECKHUE U 4.4
MOBEJICHYECKUE OCOOCHHOCTH € YY4ETOM BO3pacTa.
5. TpynoBoe BocnnuTanue:
5.1.co3Harouui IEeHHOCTh TPy/ia B )KM3HU Y€JI0BEKa, CEMbH, 00IIECTBA; MPOSBISIONIUIN yBaXKEHUE K TPYAY, JIIOIIM 5.1
TpyZaa, OepexxHOe OTHOLIEHUE K pe3ysibTaTaM Tpy/Aa, OTBETCTBEHHOE MOTPeOIeHHE; MPOSIBIAIONINNA HHTEPEC K Pa3HBIM
npodeccusiM;
5.2.y4acTBYIOMIMI B pa3MUYHBIX BUJIaX JOCTYITHOTO MO BO3PACTY TPYAa, TPYAOBOH IEATEIbHOCTH. 5.2
6. Jxo10rMYecKOE BOCIINTAHHE:
6.1.moHMMArOIUIl ICHHOCTH MPUPOAbI, 3aBUCUMOCTD KHU3HU JIIOJIEH OT IPUPOIbI, BIUSHUE JIIOJICH Ha IPUPOY, 6.1
OKPYKAIOIIYIO CPELy;
6.2.1pOSABIIAIOINHN JIF000Bb U OepexHOe OTHOIICHUE K MPUPOJIe, HEMPUATHE EHCTBUMN, TPUHOCSIIUX Bpel PUPOJIE, 6.2
0COOEHHO >KMBBIM CYIIIECTBAM;
6.3.BpIpaXKarOINN TOTOBHOCTD B CBOEH JESITEIIBHOCTH IPUAEPKUBATHCS SKOJIOTMUYECKUX HOPM. 6.3

7. LleHHOCTH HAYYHOI'0 MO3HAHMSA:




7.1.BBIpaXKaromInii Mo3HaBaTeIbHbIE HHTEPECH], AKTUBHOCTb, JIFOOO3HATEIILHOCTh M CAMOCTOATEIBHOCTD B TIO3HAHUH, 7.1
MHTEPEC U YBAKEHUE K HAYYHBIM 3HAHMSIM, HAYKE;
7.2.06na1a0mKii NEPBOHAYAIBHBIMU TPEACTABICHUSIMH O IIPUPOIHBIX U COLUAIBHBIX 00bEKTaX, MHOT000pa3uu 7.2
00BEKTOB U SIBIICHUIA IPUPOJIBI, CBSI3H KUBOW M HEKUBOH MPHUPOJIBL, O HAYKE, HAYYHOM 3HAHUH;
7.3.MMeroInii IepBOHAaYaJIbHbIE HABBIKY HAOJIOEHUI, CHCTEMATU3ALMU U OCMBICIIEHUS OIbITa B €CTECTBEHHO- 7.3
HAayYHOUM M T'yMaHUTapHOU 00JIaCTSAX 3HAHMUSL.
10 KJIACC
KoauyecTBo yacos [esTeIbHOCTH
Ne HaunmeHoBanue
DJIeKTpPOHHBIe (LM (POBbIE) YYHUTEIA 110
n/ pa3aeyioB U TeM Beer | Konrponsns!l | IIpaktnyecku .
o0pa3oBaTe/IbHbIE PeCypPChI peajmn3anuu padoyei
n NporpamMmbl 0 € paboThI € paboThI
NPOrpamMMmbl
BOCIIUTAHUS

Paznen 1. Teopetnueckue 0OCHOBBI OpraHMYECKON XUMUH (4 yaca)

[Ipenmer

OPTAHIHICCKOU XUMUH. https://resh.edu.ru/subject/lesson/614

Teopust crpoeHust

1.3,5.1,5.2,6.1,6.2,7.1,7.2

1.1 3 0 0 9/
OpPraHHYECKUX
coequHeHu A. M.
Bbyrneposa
19 Bxoanas koHTpoJIbHAS 1 1 5.1,5.2,6.1,6.2,7.1,7.2

pabota

Pazgen 2. YraneBogoposl (14 wacos)

Hpenenbuere https://resh.edu.ru/subject/lesson/615 5.15.26.162,7.1,7.2
2.1 yIIEBOIOPOIBI — 2 0 0 1

aJIKAHBbI _

HenpenenbHbie 5.1,5.2,6.1,6.2,7.1,7.2

YTJI€BOJOPOIbI: https://resh.edu.ru/subject/lesson/541
2.2 7 0 1

AJIKEHBI, AJIKAJIUECHBI, 2/

AJIKNHBI

2.3 ApomaTuueckue 2 0 0 https://resh.edu.ru/subject/lesson/477

5.15.2,6.1,6.2,7.1,7.2



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/6151/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/5412/
https://resh.edu.ru/subject/lesson/4775/

YTJII€BOA0POIbI

5/

[Ipuponusie
24 HUCTOYHUKHU 2 0 0
YTIE€BOAOPOJIOB U UX

nepepadoTka

https://resh.edu.ru/subject/lesson/614

8/

5.15.2,6.1,6.2,7.1,7.3

Temarnueckuit
2.5 KOHTpoJb Nel 1o Teme 1 1 0
«YTIeBo0pOabD)

5.15.2,6.1,6.2,7.1,7.2

Paznen 3. Kucnopoaconepskaiiue oprannyeckue coequnenus (12 gacon)

https://resh.edu.ru/subject/lesson/476

9/

5.15.2,6.1,6.2,7.1,7.2

3.1 Crprer. denon 3 0 0 https://resh.edu.ru/subject/lesson/572
7/
https://resh.edu.ru/subject/lesson/477 5.15.2,6.1,6.2,7.1,7.2
Anbaeruasl. 6/
3.2 KapGoHOBBIE KUCITOTHI. 6 0 1

CrnosxHbie 3(UpPBI

h_ttps://resh.edu.ru/subiect/ lesson/595

2/

https://resh.edu.ru/subject/lesson/615

o/

5.15.2,6.1,6.2,7.1,7.2

3.3 YIIEBO/b! 2 0 0 ﬁtps://resh.edu.ru/subiect/lesson/541
3/
Temaruueckuii 51,5.2,6.1,6.2,7.1,7.3
34 KOHTPOJIb 10 N2 Teme 1 1 0
«Kucnopoaconepxaru

€ COCANHCHUA»

Pazgen 4. AzoTconeprkaiine opraHndeckue coequHeHus (2 yaca)

4.1 AmMuHOKUCIOTEL benku 2 0 0

https://resh.edu.ru/subject/lesson/474

3/

5.15.2,6.1,6.2,7.1,7.2

Paznen 5. BeicokomonekynsipHble coenHeHus (2 Jaca)

51 OCHOBHBIE TOHATUA ’ 1 0 ’ 0

https://resh.edu.ru/subject/lesson/609

5.15.2,6.1,6.2,7.1,7.2



https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6095/

XUMHUU 5/
BBICOKOMOJICKYJISIPHBIX
COCMHEHU.
OCHOBHBIE METO/IbI
CHUHTE3a
l'onoBas 41515.2,6.1,6.2,7.1,7.
5.2 IIPOMEXKYTOYHAs 1 1 0 2
aTTecTaIus
OBIIEE KOJIMYECTBO 34 3 2
YACOB 11O ITPOI'PAMME
11 KJIACC
KosnyecTBOo 4yacoB JesiTeJIbHOCTH
Ne HaumenoBanue JeKTpoHHbIe (LHDPOBHIE) YUHUTeJs 110
pa3/ie/ioB M TeM Kontponsnsie | IIpakTnueckue peajusanuu
n/n Bcero oGpa3oBaTejbHbIE PeCypChl .
NpPOrpaMMmblI paboThI paboThI padoueii
NpPOrpamMmbl
BOCIIUTAHUS

Paznen 1. Teopernueckune ocHoBbI xumnu (14 yacoB)

Crpoenue aTOMOB.
[Tepuonuueckuit
3aKOH u

1.1 | Ilepuogmueckas
CHCTeMa XHMHYCCKHX
3JIEMEHTOB JL.H.
Menneneesa

https://resh.edu.ru/subject/lesson/6479/

https://resh.edu.ru/subject/lesson/6332/

https://resh.edu.ru/subject/lesson/5911/

5.15.2,6.1,6.2,7.1,7.2

Bxonnas KOHTPOJIbHAas

12 paboTta

5.15.2,6.1,6.2,7.1,7.2

1.3 | Crpoenue BermiecTBa.

https://resh.edu.ru/subject/lesson/5911/

5.15.2,6.1,6.2,7.1,7.2



https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/

Mmuoroo06pa3ue
BCILICCTB

1.4

XUMHUYECKUE PEAKIUU

6

https://resh.edu.ru/subject/lesson/5911/

https://resh.edu.ru/subject/lesson/5912/

5.15.2,6.1,6.2,7.1,7.2

Paznen 2. Heopranuyeckas xumus (17 yacoB)

2.1 | Meramsl 6 https://resh.edu.ru/subject/lesson/3479/ | 5.1,5.2,6.1,6.2,7.1,7.2
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/4961/

2.2 | Hemerams 9 https://resh.edu.ru/subject/lesson/5939/ | 5.1,5.2,6.1,6.2,7.1,7.2
https://resh.edu.ru/subject/lesson/5913/

2.3 | CBs3b 2 5.1,5.2,6.1,6.2,7.1,7.2
HeoprafuHeciux i https://resh.edu.ru/subject/lesson/4960/
OpraHu4eCKux
BCIIICCTB

Pa3nen 3. Xumus u xu3Hb (3 yaca)

3.1. | XuMus u KHU3Hb 3 https://resh.edu.ru/subject/lesson/3514/ | 5.1,5.2,6.1,6.2,7.1,7.3
https://resh.edu.ru/subject/lesson/3504/

OBILEE KOJIMYECTBO YACOB 34

I10 ITIPOTPAMME



https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5912/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3504/
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