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«Paccmompenoy
Ha 3aceganuu MO
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XAMMS

(npeomem)

Yunrensn: I'appuiiosa C.I1.

Knacc: 10 A

KoaundecTBo 4acoB, 3a KOTOpoe peanusyercs padboyas mporpamma: 33 yaca.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 UETBEPTH Bcero
Bcero 8 8 11 6 33
KoHntposbHbie 0 1 0 1 2
paboThI
[IpakTuueckue 1 0 1 0 2
paboTHI
[IpoexThl

PoctoBs-Ha-/lony

2024 — 2025 yueOHblii roj




HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1Mo XMMHU Ha ypOBHE cpenHero oOIiero obpa3oBaHus pa3zpaboTaHa Ha OCHOBE
@OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS QeaepanbHO 00pa30oBaTEbHON MPOTpaMMBbl CPEIHErO
obumiero oo6pazoBanus (POIlI COO), npencraBieHHbIX B DenepaibHOM TOCYJapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konuenuuu mnpemnojaBaHusi y4eOHOTO mIpeaMmeTa
«Xumusi» B 00pa3oBaTellbHbIX opranusanusx Poccuiickoii @enepanuu, peaan3yioluXx OCHOBHbBIE
o0Opa3oBaTeNibHble MPOTPAMMbI, 1 OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHUS BOCHUTAHHS B
Poccutickoit @eaepannu Ha nepuon a0 2025 rona» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOJIXOJIOB K pa3pabOTKe MPOrpaMMBbI 110 XUMHUH, K ONPEACICHUIO O0IIel CTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHsI 00YJAIOIIUXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUS IS
10-11 ximaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KoHIenTyaidbHbie TosioxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNied, CoeprKaHusl, pe3ylabTaToB oOydeHus U TpeOOBaHUI K ypOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

Pabouas mporpamma mo xumuu ani 10 «A» kjacca cocTaBjieHa HAa OCHOBe CIEAYIOLINX
JIOKYMEHTOB:

e ®denepanbHblii 3aK0H 0T 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoit @enepaunn»
¢ yuérom u3MeHeHui, BHecEHHBIX [Ipukazom Munmnpocenienus ot 31.07.2020 Ne 304 (B
penakuuu ot 25.12.2023 Ne 685-D3).

e Oo0nactHoit 3akoH «O0 oOpazoBanuu B PocroBckoii obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

e [Ilpuka3 Munnpocseumenuss «O06 yrBepxaeHun Ilopsaka opraHu3aluu U OCYLIECTBICHUS
00pa30BaTeNbHON [I€ATENbHOCTH 10 OCHOBHBIM 00I11€00pa30BaTE/IbHBIM IMporpamMmamM —
0o0pa3oBaTeNbHbBIM [IPOrpaMMaM HauaabHOro OOIIEr0, OCHOBHOTO OOIIEro M CPeIHEro oOIIero
oOpazoBanus» ot 22.03.2021 Ne 115 (B pemaxuuu IlpukazoB Munnpocsemenust Poccun ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

o [IIpukaz MunuctepctBa mnpocsemenuss P® or 21.09.2022 Ne 858 «O06 yrBepxkmeHUN
denepanbHOro mepeyHs Y4YeOHUMKOB, [JOMYIIEHHBIX K HCIOJIb30BAHUIO IpPU pealnu3aluu
UMEIOIMX TOCYJapCTBEHHYIO AaKKPEIUTALUI0 00pa3oBaTelIbHBIX MPOrpaMM HayalbHOTO
o01iero, OCHOBHOrO  O0mIero, cpeaHero  oOmero  o0pa3oBaHUsI  OpraHU3AIMIMU,
OCYILECTBIIIOUIMMUA 00pa30BaTENIbHYIO JESATEeIbHOCTh U YCTAaHOBJEHUS MNPEAETbHOIO CpoKa
UCIIOJIb30BAaHUSl MCKIIIOUYEHHBIX YUYEOHHMKOB» C W3MEHEHMSIMM, BHECEHHBIMU IpPUKa3aMHU
MunnucrepctBa  mpocBemenus — Poccuiickoit  @emepammun ot 23.07.2023  Ne556
(3apeructpupoBan MunucrepcTBoM toctuiiuu PO 28.07.2023 Ne74502), ot 21.02.2024 Nel119
(3apeructpupoBan MunucrepctBoM roctuituu PO 22.03.2024 Ne 77603) u 21.05.2024 No347
(3apeructpupoBan MunuctepctBoM roctuiiuu P 21.06.2024 Ne 78626).

e [IIpuxkaz MunucrepctBa mnpocseuieHus Pd ot 18.07.2024 Ne499 «O06 yrBepkaeHUU
denepaabHOrO MEpeyHs DIEKTPOHHBIX 00pa3oBaTENbHBIX PECYPCOB, JOMNYIIEHHBIX K
UCIIOJB30BAHUIO  TpPU  peaju3allid  HUMEIOUIMX  TOCYAApCTBEHHYIO  aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOrpaMM HA4YalbHOI'O OOIIEro, OCHOBHOTO OOILEro, CpeaHero oOIIero
00pazoBaHUN.

e [Jlpuka3 MunucrepcrBa Ilpocsemenns Poccuiickoii ®enepaunn ot 12.08.2022 Ne732 «06
yTBEpKAEeHUN deaepanbHOro rocyaapcTBeHHOro obpa3oBaTeNbHOro CTaHAapTa cpeaHero
obuwero obpasoBaHua».



e [lIpuka3 Munnpocsemenuss Poccun ot 18.05.2023 No 371 «O6 yrBepxknenuu (denepaibHON
00pa3zoBaTenbHON MPOrpaMMbl CPETHETO O0IIETo 00pa3oBaHus» ¢ U3MEHEHUsIMHU OT 1 deBpas
2024 1. Ne 62 u 19 mapra 2024 1. Ne 171.

e Meronuueckue pexomeHaanuu «CuctemMa OLIEHKH JOCTHKEHHM TUIaHUPYEMBIX IMPEAMETHBIX
pe3yJIbTaTOB OCBOEHHUS y4eOHOro mpeamera « Xumus» (2023).

o Konmemnmus npenogaBanusi yaeOHOTO mpeamera «XuMus» B 00pa30BaTEIbHBIX OpraHU3aIUsIX
P®, peanmzyromux ocHOBHbIE 001Ie00pazoBaTenbHblie TporpaMmMsbl. [Ipunst 3.12.2019r NelIK-
4 BH.

e OenepanbpHasg paboyas MporpamMma BOCIUTAHHS i 00IIeoOpa30BaTEeNbHBIX OpraHU3alui
(omoOpena pemeHueM (eaepaabHOr0 y4eOHO-METOAMYECKOTO OOBEAMHEHUS 10 OoO0IeMy
06pa3zoBaHuio, MPoToKo oT 23 urons 2022 1. Ne 3/22).

e [locranoBnenue ['MaBHOroO rocyIapCcTBEHHOrO caHMUTapHOro Bpada Poccuiickoit denepanuu ot
28.09.2020 r. Ne 28 "OO yrBepxnenun canutapabix npasun CII 2.4. 3648-20 "CanutapHo-
SNUJIEMHOJIOTHYECKHE TpeOOBaHMUsSI K OpraHu3alusM BOCIUTAHUS U OOYYEHHUs, OTAbIXa U
03/I0pOBJICHMsI JeTel M Mosoaexu" (3apeructpupoBaH MuHUCTEpCTBOM tocTulun PO
18.12.2020 Ne 61573).

e [locranoBieHue [71aBHOro rocynapCcTBEHHOro caHUTapHOro Bpada Poccuiickont @enepanuu Ot
28.01.2021 Ne2 «O06 yrBepxkaenuu CanlluH 1.2.3685-21 «['urueHudeckue HOPMATHUBHI H
TpeOOBaHUs K OOECIeYeHUI0 0e30MacHOCTH U (WiIHM) OE3BPEIHOCTH JUIS 4YejoBeKa (haKkTopoB
cpensl odutanus» ¢ u3MeHenusMu ot 30.12.2022.

e QOcHoBHas oOpa3oBaTenbHas IporpamMma cpeaHero oOmero oOpa3oBaHUs, YTBEPKIEHHAs
npukazom aupekropa ot 31.08.2024 Ne 444

e  Vuyebubiit mnan MAOY «JIuneii Ne 11» nHa 2024-2025 y4eOHbIii 1o, yTBEpKIEHHBINH MTPUKA30M
aupekropa oT 31.08.2024 Ne 444,

o [lonmoxenne o paboueit mporpamme MAOY «Jlumeit Ne 11», yTBepkIEHHOE NPUKA30M
nupextopa ot 20.08.2024 Ne 380.

o Kanennapueiii yuebnsiii rpapuxk MAOY «Jlumeit Ne 11» nHa 2024-2025 yueGHbIH rof,
YTBEPXKAEHHBIN IpUKa3oM gupekTopa oT 29.08.2024 Ne 418.

Peanuzanus [IpodeccnonansHoro munnumyma. Pazaen «YrieBogopoas», TeMa « AJKaIueHBbI.
byranuen-1,3 u metunbyraauen-1,3. [lonydyeHne CUHTETUUECKOTO KaydyyKa U pe3uHbl. [Ipgheccuu,
CBA3aHHbIe C NPOU3BOOCBOM. Brusnue XumMuyeckux npou3eo0cma Ha 300p08be Yell08eKa»

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMWSI»

XuMuyeckoe  oOpa3oBaHHME, TMOJIY4aeMOe€  BBINYCKHHKaMU  00I1eo0pa3oBaTenbHOM
OpraHu3aIiy, SBISIETCS HEOThEMIIEMOW YacThI0 X 00pa3oBaHHOCTH. OHO CIIY)KHUT 3aBEPUIAIOIIIM
ATAIOM Peau3allii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX IEHHOCTEH, TIPUCYIIIUX
[EJIOCTHOW CHCTEME XHUMHUYECKOro O00pa3oBaHMS. DTH IEHHOCTH KacaroTcs MO3HAHHUS 3aKOHOB
npupobl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KyIbTYphI YEIOBEKa, a TaKKe DKOJIOTUYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M TIPUPOAHON cpexne. Peanmsyercss XumMudeckoe
oOpa3zoBaHne OOydYarOIMXCS HA YpPOBHE CpeaHero oOmiero oOpa3oBaHHUsS CPEICTBAMH YIEOHOTO
npenMera «XuMHS», CoAepKaHUe U MOCTPOSHUE KOTOPOTO OMpEeNieHbl B MPOTrpaMMe M0 XUMHH C
yuéToM crenuPpuKyd HAyKH XUMHUH, €€ 3HAYCHUS B MMO3HAHWU MPHUPOJBI M B MAaTEPUAIBHON KU3HU
oOmiecTBa, a TakKe C Y4ETOM OOIIMX IeJed W TPHHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI cpeaHero obmero oopasoanus B Poccuiickoit deneparum.



XUMHS KakK 3J€MEHT CHUCTEeMbl €CTECTBEHHBIX HayK UIpaeT oco0yl0 poJib B COBPEMEHHOM
UBWIN3ALUN, B CO3JaHMM HOBOM 0a3pl MaTepHaabHON KyiabTypbl. OHa BHOCHUT CBOHM BKJIaa B
(dbopMHpOBaHKE PAIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, B CO3JaHUE LIEJIOCTHOTO MPEICTABICHUS 00
OKpY’KarollleM MHUpe KaK O €IMHCTBE MPHUPOAbI M YeJOBeKa, KoTopoe (opMupyercs B XMMHUHU Ha
OCHOBE TOHMMAaHUs BEIIECTBEHHOI0 COCTaBa OKPYIKAIOIIET0 MUPa, OCOZHAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JIaCTSMHU IIPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYrMMH €CTECTBEHHBIMU HayKaMM, XUMUS CTajla HEOThEMJIEMON
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPY/Ja U KU3HU KaXJIOTO YiieHa
obOmiectBa. CoBpeMeHHass XMMHUsI KaKk HayKa cO3uJaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTHUI
HarpaBJieHa Ha pelIeHUe TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBO,
HHEPTeTUYECKOM, TUILEBON, IKOJIOTHYECKON 0€30MaCHOCTH M OXPaHbI 3710POBbSI.

B coorBercTBUM € O0OMIMMH ILENIMH W MPUHIUIAMH CpPEAHEro oOLero oOpa3oBaHUA
coaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YPOBEHb M3YYEHHS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOMICKYJIbTYpHYIO IOATOTOBKY OOYYaIOUIMXCS, HEOOXOIUMYI0 UM JUIS
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPHEHTHUPOB, YCIEIIHOIO BKJIKOYEHHUS B KHU3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapnsiromiuMu mpeamMeTa « XuMHs» SBISI0TCA 0a30Bble Kypehl — «OpraHudeckas XUuMus»
u «O0mIas ¥ HeopraHU4ecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHHsI KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMa 3HaHMM 110 HEOPraHUYECKON XMMHUU (C BKIIOYEHHEM 3HAHUM U3
o0mieit xumumn) U oprannyeckoil xumuu. GopmMupoBaHre TaHHOW CUCTEMbl 3HAHUU MPU U3YUYECHUU
npeaMera o0ecreunBaeT BO3MOKHOCTh PAacCMOTPEHHUSI BCErO0 MHOT000Opasusi BEIIECTB Ha OCHOBE
OOLIMX MOHITHH, 3aKOHOB Y TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranudeckass xumus» U «OOIas 1 HeopraHuveckas
XuMus» chopMupoBaHa B MpOrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO MOJIXO0Ja K HM3yYCHHIO
yueOHOro Mmatepuana M OOYCIIOBI€HAa HCTOPHYECKH OOOCHOBAHHBIM pAa3BUTHUEM 3HAHUU Ha
ONpeAeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpraHM4ecKOM XHMHM BeElLIeCTBa
paccMaTpuBalOTCd Ha YPOBHE KJIACCHYECKON TEOpUU CTPOECHUS OpPraHMYECKHUX COEJIMHEHUH, a
TAaK)K€ HAa YPOBHE CTEPEOXMMMUYECKHX M DJIEKTPOHHBIX IPEACTABICHUN O CTPOCHHM BELIECTB.
Cenenus 00 H3ydaeMbIX B Kypce BeEIECTBaX JAIOTCS B Pa3BUTUU — OT YIVIEBOAOPOIOB [0
CIIOKHBIX OHMOJIOTMYECKH AaKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMHM MOJy4aroT
pa3BuTue CcGHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs TE€PBOHAYAIBHBIE
NPEJCTaBICHNUS O XUMHUYECKOW CBSI3M, KIacCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUHU.

[Ton HOBBIM yrJaoM 3peHus B mnpeamere «XuMHs» 0a30BOro YpOBHSI paccMaTpUBaeTCs
M3YYEHHBII Ha YpPOBHE OCHOBHOIO O0OIIEro oO0pa3oBaHMs TEOPETHMUECKUH Marepuan u
(akTOJIOrMUECKUE CBEICHHsS O BEIIeCTBAaX M XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas ¥ HeopraHW4eckas XUMHs» OOydarolIMMCs IPEIOCTaBISAETCS BO3MOXKHOCTb OCO3HATh
3HaYeHHE MEePUOANYECKOro 3aKOHa ¢ 00IETEOPEeTHYECKIX U METOI0JIOTMUECKUX MMO3ULINHI, ITy0x)e
MOHSTh UCTOPUYECKOE M3MEHEHHE (DYHKIIMI STOTO 3aKOHAa — OT 0000MmIaromen 10 00bICHSIONIEH 1
MPOTHO3UPYIOLLEH.

EnvHasg cucreMa 3HaHMH O Ba)KHEHIIMX BELIECTBAX, MUX COCTaBE, CTPOEHUM, CBOMCTBAaX U
IPUMEHEHUH, a TaKXXEe 0 XMMHUYECKHUX PEeaKIHUsiX, UX CYHUHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsAercs B Kypcax 10 m 11 KiaccoB 2neMEHTaMH  COAEP)KAHMS, HMEIOIIHUMHU
KyJbTYpPOJOTMYECKHU M NPUKIAJAHOW XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT IOHMMAaHHIO
B3aMMOCBSA3M XMMHMHM C JpYIMMHM HayKaMH, pPAacKpbIBalOT €€ poiib B I03HABaTEIbHOM U
MPAKTUYECKON JESITeIbHOCTH YeNOBEKa, CIIOCOOCTBYIOT BOCIHUTAaHUIO YBAXKEHUS K MpoIeccy



TBOpYECTBA B 00JACTH TEOPUU M TMPAKTUYCCKHUX TMPHIOKEHHH XWMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUCHTHUPOBATLCS B OGH.[CCTBGHHO 1 JIUMYHOCTHO 3HAYUMBIX Hp06neMax, CBA3aHHbLIX C XHMHeﬁ,
KPUTUYECKH OCMBICIUBATh MH(GOPMAIMIO W TMPUMEHATh € I TONOJHEHUs 3HAHHWH, pelIeHUs
WHTEIJUICKTYaJbHBIX W JKCIEPUMEHTAJIBHBIX HCCICIOBATEIbCKUX 3a/1ad. B 1menoM copepikaHue
y4eOHOTo npenMeTa «XUMHsS» JAaHHOTO YPOBHS M3y4CHHsS OPUEHTHPOBAHO Ha ()OPMHPOBAHUE Y
00yJaOMUXCsl MUPOBO33PEHYCCKOW OCHOBBI JJIsi MOHUMAHHS (UIOCOPCKUX WUACH, TaKMX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPTraHWYECKOrO0 M OPraHM4ecKOoro Mupa, OO0yCIOBJICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM M CTPOCHHEM, ITIO3HABACMOCTh IIPUPOIHBIX SBICHHHA MyTEM SKCIIEPHMEHTA U
pelIeHHsT TMPOTHBOPEYUI MEXIAYy HOBBIMH (aKTaMHd M TEOPETUYCCKHMMH IPEIIOCHLTKAMH,
OCO3HAHHE POJIM XMMHH B PEIICHUH SKOJOTUYECKHX MPOOJieM, a Takke MpoOieM COepexeHHs
SHEPICTUUCCKUX PECYPCOB, ChIPbs, CO3AaHUA HOBBIX TEXHOJIOTHH U MaTCpuraloB.

B 1utane penieHus 3aj1a4 BOCIUTAHUS, PA3BUTHS U COIUAIM3AIMKN OOYYAIONIUXCSl TIPUHSTHIC
OpOrpaMMOl IO XUMHH TIOAXOIbI K OINPEACICHUI0 COJACPKAHUS W TOCTPOSHHsS TpeaMera
npeaycMaTpuBaloT (OPMHUPOBAHWE YHHMBEPCAJIbHBIX Y4YeOHBIX JCWCTBUH, HMEIONMX 0a30BOe
3HAUEHUE IS PA3TUYHBIX BUJIOB JEATCIIEHOCTH: PEIICHHS TPo0JieM, TIOUCKa, aHann3a U 00paboTku
UHpOpMAILIUK, HEOOXOJUMBIX JUISi TMPUOOPETEHHS OINbITA MPAKTUYECKOH M HCCIIeOBATEIbCKON
NEeSITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUH.

HEJIX U3YUYEHUSA YYEBHOI'O TIPEJMETA «XUMMUS»

B npakTtuke npenoaBaHus XHMHAH KaK Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, TaK M Ha
YpOBHE cpemHero oOmiero oOpa3oBaHUs, NPH OINPEACICHUH COJCPKATEIBHONW XapaKTePUCTUKU
Hene W3ydeHWsl MpeAMeTa HampaBlIEHHEM MEepPBOCTENEHHOW 3HAYUMOCTU  TPAIUIIMOHHO
npu3Haércss  (GOPMUPOBAHHME OCHOB XUMHYECKOM HayKd Kak o00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTHUECKOHN JEATEITHPHOCTH YeIOBeKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KylbTypbl. C METOIWYECKOW TOUYKH 3pEHHUS TaKOW TOJXOA K ONPEACIICHUIO Telield H3ydeHUs
TIpeIMeTa SIBJISICTCS BITOJTHE OTIPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS TIABHBIMH LEISIMH H3Y4eHHs TpeaMera «XuUMHUsS» Ha
6azoBom ypoBHe (10 —11 kJ1.) ssBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XMMHUYECKHX 3HAHUH Kak BaKHEHIIEeH CcoCTaBIsOIIEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOH J€XaT KIIOYEBHIC MOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHUEN UX PA3BUTUS U CTAHOBIICHHUS;

e (opmupoBaHUE W pPa3BUTHE NPEICTABICHUN O HAYYHBIX METOAAaX TO3HAHUS BEIIECTB
XUMHYECKHUX pEaKkiui, HEOOXOMUMBIX i MPUOOPETeHUS YMEHUN OpUEHTHUPOBATHCS B
MHUpPE BEIIECTB M XMUMHYCCKUX SBJICHHHA, HMCIOIIUX MECTO B MPHUPOJIC, B MPAKTUICCKOW H
MMOBCEAHEBHOM KU3HU;

® pa3BHUTHE YMEHUH W CIIOCOOOB JEATCILHOCTH, CBI3aHHBIX ¢ HAOIIOJCHIUEM U 00BICHEHUEM
XHMHUYECKOTO DKCIIEPUMEHTa, COOJIOJIEHHEeM TIpaBUiI Oe30MacHoro oOparieHus: ¢
BEII[ECTBAMH.

Hapsiny ¢ stumMm, comepkarenbHas XapaKTepHCTHKa Iesield M 3a7ad M3y4eHHs MpeaMeTa B
porpaMMe 10 XUMHH YTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU IIPHOPHTETAMH B
cucrteMe cpenHero obmero oopasoBanus. CeroHs B MPEMNOJaBaHUN XUMHUU B OOJBIIEH CTETICHU
OTIa€TCs MPeNOoYTEeHIE MPAKTUYECKON KOMIIOHEHTE COIepKaHMs 00y4eHUs, OpDUEHTUPOBAHHON Ha



MIOJITOTOBKY BBIITYCKHHKA 00I11€00pa30BaTeIbHON OpraHU3alliy, BIIAICIONIET0 He HA0OpOM 3HAHUH,
a (QYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CHOCOOAMHM W YMEHHSMH aKTHBHOTO TONyYCHHS
3HAHWI U IPUMEHEHUS UX B PEATbHOM JKU3HH TSI PEIICHUS TPAKTUYECKHUX 3a7a4.

B cBsi3M ¢ 3THM IIpH U3YYCHUU TIpEAMETa «XUMUS» JOMUHHUPYIOIIEEe 3HAaUCHHE TPHOOPETAIOT
TaKue MeJH U 337a49M, KaK:

aJanTanys OO0yJaroIIUXCs K YCIOBUSM JUHAMHYHO Pa3BUBAIOMICTOCS MHpa, (OPMUPOBAHUE
WHTEIJICKTYalbHO ~ PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >XH3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMCHECHUEM,

dbopMupoOBaHHE Y 00YJAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIIHI ), UMEIOIIUX
VHHUBEpPCATbHOE 3HAYCHHE MJI PA3JIMYHBIX BHJOB JIEATEIHHOCTH: PEIICHHS MPOOJIeM, TOWCKa,
aHajgu3za M 00pabOTKM HMH(pOpPMAIMH, HEOOXOMUMBIX JUIsl MPUOOPETEHUS OIbITa JEATEIHLHOCTH,
KOTOpas 3aHUMaeT Ba)XKHOE MECTO B IO3HAHMHM XHMHH, a TaKXKe IS OICHKH C TO3HMIUHN
IKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHHS BEIICCTB W XUMHUYECKHX IIPOIIECCOB Ha
OpraHu3M 4YeJIOBEKa U MPHUPOIHYIO CPELY;

pa3BUTHE I03HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH
00y4aroImuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO IPHOOpETaTh HOBBIC 3HAHHUSA 10 XHMHU B
COOTBETCTBUH C >KH3HCHHBIMHU ITOTPEOHOCTSMH, HCIIOIB30BAaTh COBPEMEHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOMCKA W aHaju3a y4eOHOW M Hay4HO-TIONMYJIAPHOW WH(POPMAIUU XUMHUIECKOTO
COJICPKAHUS;

(dopMHpOBaHUE M PA3BUTHE Y OO0YYAIONIUXCS ACCOIMATUBHOTO M JIOTHUECKOTO MBINUICHUS,
HaOJI0aTEIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBI, B YaCTHOCTH,
MIPH IJIAHUPOBAHUH U ITPOBEJICHUN XUMHUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Yy 00YyYaromuXxcs YOSKIEHHOCTH B TYMaHUCTUYECKON HAIPaBICHHOCTH XUMUH,
e€ BaXHOW pOJU B pEIICHHH TIJIOOATBHBIX MPOOJIEM PAalMOHAIBHOTO MPHUPOJIOOIB30BAHHMS,
MIOTIOJTHCHUST DHEPTCTHUECKUX PECYpPCOB W COXPAHEHUS TMPUPOJHOTO DPABHOBECHS, OCO3HAHUS
HEOOXOIUMOCTH OEPEKHOT0 OTHOIICHHUS K MPHUPOJIC U CBOEMY 3JI0POBBIO, a TAaK)Ke NMPHOOPETESHUS
OTIbITa MCMOJIb30BAaHUS TONYYEHHBIX 3HAHUW ISl MPUHSATUS TPAMOTHBIX PEIICHUN B CUTYalHsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBICHUSIMHU.

MECTO YYEBHOI'O IPEJJIMETA «XUMMUS1» B YYEBHOM IIVIAHE

B y4yeOHOM muiaHe cpegHero oOmiero oOpa3oBaHHs MpeaMeT «XuMHs» 0a30BOro ypOBHSA
BXOJIMT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-Hay4HbIE TPEIMETHI.

Oo0111ee 4nciIo 4acoB, OTBEIEHHBIX AJIs U3YUEHUSI XUMUHU, HAa 0230BOM YPOBHE CpEIHETr0 OOIIEero
oOpa3oBanms, cocTaBisger 68 gacos: B 10 kimacce — 34 vaca (1 wac B Hegento), B 11 kimacce — 34
yaca (1 gac B HefIeI0).

B 10 kmacce «A» B pamMKax OpraHM3allMd KOHTPOJISI 32 pealn3aluedl NporpaMMbl
UCTIOJIB3YIOTCS CIIEAYIOIINE BUABI MUCbMEHHBIX paboT: KOHTposibHas paboTa (2), IlpakTuueckue
paboTsI (2)

VYyebHas mporpaMma paccuuTana Ha 34 yaca.
PaGouass mporpamma mo kypcy «Xumusi» B 10 kiacce «A» B COCTaBJI€Ha B COOTBETCTBUU C
VY4eOHBIM IUIaHOM, KaJeHJapHbIM yueOHbIM rpa) KoM U paclucaHueM Y4eOHbIX 3aHATui Ha 2024-
2025 yuebHblil TOA U peanu3syercs 3a 33 yaca.



Cokpaiienue Ha 1 yac ocymiecTBICHO 3a CYET KPYIMHOOJIOUHOM Mo1auu MaTepuaiia, 00beIuHEHUS
TCM YPOKOB «OCHOBHBIE TOHSITUA XUMHAU BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ. OcHOBHEIE METOAbI
CHUHTEC3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHHﬁ. HJIaCTMaCCbI, Kay4yKH, BOJIOKHa» B 1 gac.

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUA »
OPITAHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4YecKold XMMHUH: €€ BO3HMKHOBEHHUE, PAa3BUTHE M 3HAYCHHE B IIOJIYYCHUHU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. byrneposa, eé€
OCHOBHBbIE TOJI0KeHUA. CTPYKTypHBIE (YOPMYJIBI OPraHUYECKUX BEIIEeCTB. ['OMOIOrHs, n30MepHs.
XuMHUECKasi CBA3b B OPraHUYECKUX COCAMHEHUSAX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kiaccu(UKaUM OpraHMYECKHX BemmecTB. HoOMEHKIaTypa opraHHYecKux
COEeIMHEHUH (cucTeMaTH4ecKasl) U TPUBUAIbHbIE HA3BAHUS Ba)KHEWIIUX INPEACTaBUTEIEH KIaccoB
OpPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3Y4YEHMs BEIIECTB M MX IPEBPALEHUI: O3HAKOMIICHHE C
oOpa3LaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILLECTB, HAOIIOAEHNUE U OMMCAHNUE IEMOHCTPALMOHHBIX OMBITOB I10 MPEBPALLEHUIO
OpPraHMYECKUX BEIIECTB MPH HarpeBaHUU (TJIaBIeHUE, OOYTJIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOIMYECKHM psaa. MeTraH M 3TaH — MpocTeniine
IPEJICTAaBUTENIN AIKAHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA (pEaKLMU 3aMEUICHUs] U TOPEHMUS),
HAaxXO0’JIEHUE B MIPUPO/JIE, IIOJYYCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI DPsii. DOTUIEH U NPONWIEH — MPOCTEHIINE
NpPEJCTaBUTENIN AJKEHOB: (pu3Myeckue M XHWMHUYECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
raJIOreHUPOBAHMUSL, THIPATAllMM, OKUCIICHUS U TIOJMMEPU3allui ), OTYy4eHHE U TPUMEHEHNE.

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3: CcTpoeHHE, BaXKHEUIINE XUMUUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOIMYECKHH psifl. ALlETHIIEH — IpOCTEeHIINN
IPEJICTaBUTENIb AJKWHOB: COCTaB, CTPOEHUE, (PU3NYECKHE M XHMHUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, cTpoeHue, ¢uU3NYECKME M XUMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAHUS M HUTPOBaHMA), IOJydeHHE W TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ce0UCMBA (PeaKyuu 2ar02eHUpPOSanUsl U HUMPOBAHUs), NOAYYeHue U
npumenenue.  TOKCUYHOCTH  apeHOB. I'eHeTmyeckas CBSI3b  MEXKIy  YIJIEBOJOPOJAMHU,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoaHble MCTOUYHUKH YrieBogoponoB. IIpupoaHblii ra3 M momyTHble He(TAHBIE Ta3bl.
Hedtp u e€ mpoucxoxaenue. CriocoOsl nepepadoTku He(TU: EPEeroHKa, KPEKUHT (TEPMHUECKUH,
KaTaluTHYecKuit), muponu3. [IpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH
U B ObITy. KaMeHHBIH yroJib ¥ IPOYKTHI €ro nepepadoTKy.

OKCHEpUMEHTAIBHBIE METOJAbl HM3Y4YEHMs BEIIECTB M MX IPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3lamu IijacTMacc, KaydykoB U pe3uHbl, koiiekuuu «Hedtb» m «Yromp», MoaenupoBaHue
MOJIEKYJI ~YIJIEBOJAOPOJOB U TaJlOT€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pabOThI:
MIOJIy4YEHHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.




PacuérHrle 3agayn.

Bbruncnenus mo ypaBHEHUIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BELIECTBA UM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOIO U3 UCXOTHBIX
BEIIIECTB WU POJYKTOB PEaKIUH).

Kuciiopoacoaep:kamye opranuueckue coeiHHeHHUs

[IpenenpHbIe OAHOATOMHBIC CHUPTHL. METaHON M ATAaHON: CTpPOEHHE, (HUIUYECKUE H
XUMHYECKHE CBOMCTBA (PEaKkUMM C aKTUBHBIMM METAJUIAMM, TaJIOI€HOBOAOPOJAaMH, TOPEHUE),
npuMeHeHue. BoopoiHbie CBA3M MEX]ly MOJIEKYJIaMU CIIUPTOB. JleHCTBUE METaHOJIa U 3TaHOJIA Ha
OpraHu3M 4YeJIOBEKa.

MHOroaToMHBIE CHHUPTHI. DTWUJICHIVIMKONb W TJIMLEPUH: CTpOEHHUE, (U3UYECKHEe U
XUMHUYECKHE CBOICTBa (B3aMMOJAEHMCTBHE CO ILIEIOYHBIMU METalIaMU, KAueCTBEHHAs PEaKIUs Ha
MHOroaTOMHbIe cnupthl). JlelictBue Ha opraHu3Mm 4enoBeka. I[IpuMeHeHHe TIIMIEpUHA U
STHJICHTJIUKOJISL.

@DeHoII: CTPOCHHE MOJIEKYJIbI, (PM3NYECKHE U XMMUYEeCKHe cBoicTBa. TOKCHYHOCTH (peHoa.
[Tpumenenue penona.

Anprerunpl U kemowsi. DopMalbleruj, aueTaIbJerua: CTpPOeHUe, (U3NYecKHe |
XMMHUYECKHE CBOMCTBA (peaklUM OKHUCIEHUS M BOCCTAHOBJICHMS, KaueCTBEHHbBIC pEaKIUH),
[OJIy4YEHUE U IPUMEHEHHE.

OMHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHAs M YKCYCHAs KHCIIOTBI:
CTpoeHue, pU3NYeCKue U XUMHUECKUEe CBOWCTBA (CBOMCTBA, 0OLIMe I Kiacca KMCIOT, PeakLus
sTepudUKanM), IMojJydyeHHue | mnpuMeHeHue. CTeapuHOBass W OJEUHOBAas KUCIOTBHl Kak
NPEJCTaBUTENN BHICIINX KapOOHOBBIX KMCIOT. MblIa KaK COJH BBICIINX KapOOHOBBIX KHCJIOT, HX
MOIOILIEE ACUCTBHE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 ClOXKHBIX 3(QHUPOB.
Kupsl. 'maponus xupos. Ilpumenenue xupoB. buonoruyeckas posib *KHUpPOB.

VYrneBoasl: cocTaB, Kiaccu(uKanus yrieBofoB (MOHO-, IW- U moiucaxapuabl). [moko3a —
IpOCTEHIINKA MOHOCaxXapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYNbl, (PU3UYECKHE W XHMHYECKUE
cBoiicTBa (B3aumMoseicTBue ¢ ruapokcuaom Meau(ll), okucinenne aMMuadyHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bl), HAXOXACHHE B TPUPOJE, MPUMEHEHHE,
O6uonoruueckas posib. @otocunre3. PpyKTO3a Kak U30MeEp IITHOKO3bI.

Kpaxman u nemnono3a Kak HOpupojHble mosmMmepbl. CTpoeHHe Kpaxmaja M LEUIIOJIO3bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIUs C HO/I0M).

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHUs BEIIECTB M MX MPEBPALLCHUI: IPOBEACHHUE,
HaOJII0/IEHUE U ONUCaHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHbBIE PEaKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE »dTaHoja okcuaoMm weau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumMopelicTBue rauuepuHa ¢ ruapokcugoM Meau(ll)), ampaerunoB (OKHCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u ruapokcumom meau(ll), B3aumopeiicTBie Kpaxmaia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Brruncnenus mo ypaBHEHUIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO
BEIIIECTBA MJIM MPOJYKTA PEAKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI KaKk aM(pOTepHble OpraHudeckue coequHeHus. Puznveckue U XUMHUYECKUe
CBOWCTBA aMMHOKHUCIOT (Ha MpuUMepe TIIMiuHa). buomormyeckoe 3HaueHHE aMHMHOKHUCIIOT.
IlenTuael.



benku kak mpuUpoIHBIE BHICOKOMOJIEKYISIpHbIE coenuHeHus. I[lepBuuHasi, BTOpuUYHas U
TpPEeTUYHAas CTPYKTypa OenkoB. XUMHUECKHE CBOWCTBa OEJKOB: THUAPONU3, JACHATypauus,
Ka4eCTBEHHBIC PEaKIUH Ha OENKH.

OKCHepUMEHTAIbHBIE METOJbl W3Y4YeHMsI BEIIECTB M MX IMpeBpalleHHil: HaOIoJaeHHEe U
OTKMCAaHNE JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHATYypalus OeIKOB IIPU HArPEBAaHUU, LIBETHBIE PEAKI[UU
OeNKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUsI

OcHOBHbBIEC TOHATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb MOJIMMEPHU3AINH, CPEeIHs MoJieKysgpHas Macca. OCHOBHbBIE METO/bI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH — NOJIMMEPH3aIHs U TIOJTUKOH/ICHCAIIHS.

DKcrepuMEHTAbHBIE METO/Abl M3y4YeHHs BEUIECTB W UX IPEBPAIICHUIH: O3HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYYKOB.

MesxnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d NpU M3y4eHUU opraHuueckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHHA, TaK H
MOHSITHM, SBIISIOUINXCS CUCTEMHBIMU JIJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTecTBEHHO-HAyUHbIE MTOHITHS: SBJICHUE, HAYYHBINA (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs,
aHalu3, CHUHTE3, Kiaccu(ukanus, NEePHOAUYHOCTh, HAONIOJCHUE, HW3MEpEHHUe, HKCIEPUMEHT,
MO/JICIIMPOBAHUE.

®u3nka: MaTepus, PHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJa, YHEPreTUUECKUN ypOBEHbD,
BEIIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa, (PU3MUYECKUE BEJIMYUHBI U €AMHULIBI UX
U3MEpEHUsI.

buonorus: kimerka, opraHusM, Omuocdepa, oOMEH BeUIECTB B OpraHm3me, (POTOCHHTE3,
OHMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBObI, KUPHI, PepMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHONOTHs: MUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBLHOTO MUTAHHUS, MOIOIINE CPE/ICTBA,
JIEKApCTBEHHbIE U KOCMETHUYECKHE IpEeraparhbl, MaTepHaIbl U3 MCKYCCTBEHHBIX W CHHTETHYECKHX
BOJIOKOH.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3ysbTaTaM OCBOCHHUS OOYyYarOIIUMHCS
porpaMM cpegHero obiiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuyHo-mMeTonn4yeckoii OCHOBOW Ui pa3palOOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJlbTaTOB OCBOEHHUS MpeAMeTa «XHMHUS» Ha YpOBHE CpeaHero oouiero obpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HAHHME O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIECIICHHUIO;

HaJIMYUe MOTUBALUU K 00yUEHHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHUI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHLHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIOCOOHOCTH CTAaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yu4eOHOW M  BOCHUTATENBHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, J1IyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJ€allaMd POCCUHCKOTO
rpaKAaHCKOro O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLTUMH TPOIIEcCaM CaMOTIO3HAHMS, CAaMOPAa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBJICHHS
JTUYHOCTHU 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxarT c(HOPMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaloIIMXCS M0 pealu3anuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:x1aHcKoOro BOCIMTAHUSA:

OCO3HaHHUA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBAaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMAaxX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJHM3€ Pa3INYHBIX BUIOB yUeOHON AEITETbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUU;

YBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0JCHHIM,
KPOTOTJIMBBIX IKCIIEPUMEHTATHHBIX TTOMCKOB, TOCTOSSHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U XKHU3HU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOHN U APYTrUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAHUM 110 XMUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMAaHHMs TJI00aJbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTAaBICHUS 00 OKpY’KaloIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreueHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYeCcKH KOMGOPTHOM KM3HU KaXKJOT0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEr0 MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM Tpylda B pPa3IMYHBIX cdepax mpodecCHoHATHHOU
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCHUIIIIMHAPHbBIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCs  HMCIHOJb30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMUA )ICI\/'ICTBI/IHMI/I.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeeNATh LETH NAeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPHUH WX JOCTHKEHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IESIMU;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MOHATUSA IJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTHUBHBIC, J€AYKTHBHBIC, I10 AHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX pEaKIUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIbHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTa MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOAOB peIICHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBo4yHble TocoOusi, pecypcsl HHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM I BBINOJIHEHUS YU€OHBIX 33a]a4 ONPeIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C HpE3EHTaIell Pe3yNbTaTOB IO3HABATENBLHON AEATEIBHOCTH, IOIYYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro MmpoekTa W (OPMYIUPOBATH BHIBOJABI IO PE3yibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs) OTPakKaroT:

Cc(OPMHUPOBAHHOCTh TPEJCTABJICHUH O XHMMHUYECKOH COCTaBIISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (OpMHpOBAHUU
MBIIUICHUSI W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH JUIS
pelIeHUsT TPAKTUYECKUX 3aa4 M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOHOM Cpe/Ie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTYpHas ¢opmyia (pa3BépHyTas U
COKpaméHHas), MOJb, MOJISIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEIeT,
(GyHKIIMOHATBHAS TPYIIA, pafKand, H30MEpHUs, W30MEPhl, TOMOJIOTHUECKUH pPsijl, TOMOJIOTH,
YTIICBOIOPOIBI, KHCIOPOI M a30TCOJEPIKAIINEe COCTUHEHUSI, MOHOMEp, TIOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS ); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHHUS OPTaHUYECKHIX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHU; MHPOBO33PCHUCCKHE 3HAHUS, JIeXKAIIUEe B OCHOBE IMOHUMAHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOIOTHYECKUE CBEJICHUS O CBOHCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOM JIeATENHHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTaHABIIUBAThH
WX B3aUMOCBS3b, UCIIOJIH30BaTh COOTBETCTBYIOINIUE TIOHATHS ITPH ONMUCAHUH COCTaBa, CTPOCHUS U
MPEeBpaIeHUI OPraHUYECKIX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHO) (POPMYIT OPTraHUYECKUX BEIIECTB
W ypaBHEHUU XUMHUYECKHX peaKIWii, U3rOTaBIMBATh MOJEIU MOJICKYJI OPTaHHYECKUX BEIICCTB
JUTSL UJUTFOCTPAIIUN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIJICKHOCTh U3yUYEHHBIX OPTaHUYECKIX
BEIICCTB TI0 HMX COCTaBY W CTPOCHHUIO K ONPEISIIEHHOMY KJIACcCy/TpyIie COeTMHEHUN
(YyrimeBomopoasl,  KHCIOPOJ W a30TCOJACpXKAIIUe COCIUHEHHUS, BBICOKOMOJICKYISIPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus MO cuctemarnueckoit Homenknatype (IUPAC), a takxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMS OTMACIHHBIX OPTraHMYECKHUX BEIIECTB (ATUJICH, MPOIUIIEH,



aleTUJICH, STWICHIVIMKOJb, TIULEPUH, (QeHod, GopManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCITIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHCIIOTA, TIIOK03a, GPYKTO3a,
KpaxmMaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINPEAENSATh BHJIBI XUMHUUYECKON CBS3M B OPraHUYECKUX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. byriepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMUS; 3aKOH COXPAHEHHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUHbBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeraH, 3TaH, JSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, ATAHOJ, ATHJICHTJIUKOIb, TJIMIEPHUH, (EHOJ, aleTalbIeru/l, MypaBbHHAsI U YKCYyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XUMHYECKUX DPEAKIUN C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOAHOIO CBHIPBS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEaKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, HCIOJIb3yeMbIX B XHUMHH TIPH HM3YYCHHH BEHIECTB M XUMHYECKUX SIBJICHUU
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUsX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMECHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUN COONIOAATh MpaBWIa MOJB30BAHUS XUMUYECKON TOCYAOU U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpalleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJIHATH XUMHUYECKUM DKCIIEPUMEHT
(mpeBpalleHns: OPraHMYEeCKUX BEIECTB MPU HArpEeBaHWH, TOJYUCHHE ITHIICHA M U3y4YEHHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHUU, IIBETHBIE PEAKIIMU OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacHOCTH
MpU OOpAIllEHUH C BEIIECTBAMH U JIa0OPAaTOPHBIM 000PYTOBAHUEM, MPEJICTABIATh PE3YJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX pPEaKUUi |
(dbopMyITHUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XHUMUYECKYI) HH(OpMaIHIo,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpefcTBa MaccoBoi nHpopmanuu, HTEpHET U IpYyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
MOBE/ICHUsS B OBITY M TPYIOBOM [EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKPY’KaloIllel MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICUCTBHS HA JKUBbIE OPraHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMAas cMbIca Tokaszarens I[IJIK, moscHsTh Ha
mpuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICHCTBHS HAa OPTaHU3M
YeJI0BEKa;

JUIsi 0OyYarOIIMXCsl ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYIMHBIX METO/aX IMO3HAHMS BEIICCTB M XUMHYECKUX SIBJICHUI;



JUISL CIIENBbIX W CIA0OBUIANIMX OOYYaroONIMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYCUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins mis 3anucu XuMudeckux GopMmyiL.



TEMATUYECKHUM IVIAH

Lenesbie npuopurtersl BocnuTtanus 1ias COO:

co3/laHhe OJaroNnpHsTHBIX YCIOBUH [UId NPHOOPETEHUs IIKOJbHUKAMM OIBITA OCYILECTBIICHUS

COLIMAJIbHO 3HAYUMBIX JIET:

1. onbIT nen, HanpaBIEHHBIX HA 3a00TY O CBOEH CEMbE, POJIHBIX U OJIN3KHX;

2. TPYIOBOH OMBIT, OIBIT YYAaCTHs B IPOU3BOACTBEHHON MPAKTHKE;

3. OIBIT JieJl, HAllPaBJIEHHBIX HA I0JIb3y CBOEMY POJAHOMY I'OPOAY HJIU Celly, CTPaHE B L[€JIOM, OIIBIT
JeSTEIbHOTO BBIPAXKECHUSI COOCTBEHHOU IPayKIAHCKOM MO3UIUY;

. OIBIT IPUPOJOOXPAHHBIX JIET;

. OTBIT pa3pelIeHus] BOSHUKAIONNX KOH(PIUKTHBIX CUTYAIMH B MIKOJIE, J0Ma WM Ha YIIUIIE;

. OIIBIT CaMOCTOATEIBHOIO MPUOOPETEHHsI HOBBIX 3HAHUM, IPOBEIEHHUS HAYUHBIX HCCIEIOBAHUH,
OIIBIT POEKTHON JESATENLHOCTH;

7. ONBIT W3Y4YCHMsl, 3alUThl U BOCCTAHOBJIECHUS KYJbTYPHOI'O HACJIEIUS YEIOBEYECTBA, OIBIT
co3JIaHus COOCTBEHHBIX MPOU3BEACHUI KYIBTYPHI, OIBIT TBOPYECKOTO CAMOBBIPAKCHHUS;

. OIIBIT BEJICHUS 3/J0POBOr0 00pa3a KU3HU U 3a00ThI O 3/I0pPOBbE APYTUX JIHOJIEH;

0. OomBIT OKa3aHUS TOMOIIM OKPYKAIOMIMM, 3a00ThI O MaJblIaXx WIA MOXWIBIX JIOMIX,

BOJIOHTEPCKHM OIBIT;
10. ombIT caMOMO3HAHUS W CaMOAHAIN3a, ONBIT COLMAIBHO MPHUEMIIEMOTO CAMOBBIPAKEHHS M

o O b~

oo

camopealln3aluH.
dopmupyem
ble
HanmenoBanmue pasiaesioBu | Koauu | comuaibHO DJieKTpoHHbIE (IU(POBHIE)
TeM MPOrpaMMbl €CTBO | 3HAYMMBbIE U o0pa3oBaTe/bHbIE Pecypchl
YacoB | HEHHOCTHbIE
OTHOILLIEHUSI
(Ne)
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHUH
[Ipenmer opranuyeckoit 5,8,10
xumuu. Teopus cTpoeHUst 3 bub6nuorexa [IOK
OpraHWYECKUX COCTMHEHUM A. https://urok.apkpro.ru/
M. bytneposa
Pa3nea 2. Yraesogopoasl
IIpenenbHbIe YrIEeBOAOPOIBI — 2 36.8.10 bubnuoteka [JOK
aJIKaHbl T https://urok.apkpro.ru/
HenpenenbHbIe yrIIeBOIOPOIBL: 5 1,3,4,6,7,8,9  Bubnuoreka IIOK
aJIKEHBI, aJIKaJUCHbI, aJIKUHBI ,10 https://urok.apkpro.ru/
ApoMaTn4ecKue yriieBoaoposl 2 1346789  buGmiorexa LIOK
,10 https://urok.apkpro.ru/

[IpupoHbIE HICTOUYHHUKHU
YTJI€BOJOPOAOB U UX 3
nepepaboTka

1,3,4,6,7,8,1  bubGmuoreka [JOK
0 https://urok.apkpro.ru/

Pasznen 3. Kuciopoacoaep:kamnue oprannieckie coeJuHeHust

1,2,4,6,7,8,9  Bubmmoreka [JOK

Criptet. Oenon 3 ,10 https://urok.apkpro.ru/

Anpperuasl. KapOoHOBBIE 1,3,4,6,7,8,9  bubmuoreka [JOK
KUca0Thl. ClioKHbIE 3PUPBI ,10 https://urok.apkpro.ru/




1,2,4,6,7,8,9 | bubmuoreka IIOK

YIIeBoas! 3 ,10 https://urok.apkpro.ru/
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeTuHeHHs

AMMHBI. AMHUHOKHCIIOTBI. 3 1,2,4,6,7,8,9 | bubnuoreka [JOK

benkn ,10 https://urok.apkpro.ru/

Pa3znea S. BbicokoMoJieKyJIsIpHbIE COeINHEHUS

[Tnacrmaccer. Kayaykw. 9 1,2,4,6,7,8,9 | bubmuoreka IIOK
Boiokna ,10 https://urok.apkpro.ru/
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IMOYPOYHBI ILIAH (KTII)

Ne n/m Nata Tema ypoka

Jlomaminee
3aJlaHue

05.09 [Tpenmer opraHuveckoil Xumum, eé
BO3HHMKHOBCHUE, Pa3BUTHE M 3HAUYCHHE

12.09 Teopust cTpOeHUST OpraHUIECKUX
2. coenunenuit A. M. byrneposa, e€
OCHOBHBIC MTOJIOKCHHUS

19.09 [IpencraBnenue o KiiacCHPpUKALMH
OpraHuveckux pemiectB. HomeHkmarypa
(cucTeMaTH4YecKast) U TPUBHAIbHBIC
HA3BaHMS OPTaHUYCCKHUX BEIICCTB

26.09 AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUH Psifl

§1

§2

3agaHune B TeTpaam

§3

03.10 Mertan u 5TaH — npocTeme
NPE/ICTABUTEIN AJKAHOB

6. 10.10 AJIKEHBI: COCTaB U CTPOCHHE, CBOKCTBA

17.10
OTUJEH U NPONWIEH — IPOCTEHIINE

MNPpEACTAaBUTECIIN AJIKCHOB

§3

§4

84 IloaroroBka Kk
MIPaKTHUYECKOU
pabote Ne 1.

24.10 IIpakTuyeckas padora Ne 1.
8. «[Tomyuenne »TUICHA U U3yYEHUE €TO
CBOMCTB»

§1-4

2 4yeTBepTH Anxanuensl. byraguen-1,3 u

07.11 MetminOyraauen-1,3. [onydyenune
CHUHTETHUYECKOT0 KayuyKa U pE3UHBI.
IIppeccuu, cesazannvie ¢ npou3BOOCMEOM.
Brusanue xumuueckux npouzeoocmes na
300po8be uenoseKka

§5

14.11 AJIKMHBI: COCTaB ¥ OCOOEHHOCTH
10 CTPOCHHUSI, TOMOJIOTUUECKHH PSI.
) AneTriieH — MPOCTEHIIHI MPeICTaBUTEIb

AJIKUHOB

§6

1 21.11 Beruncienys no ypaBHEHUIO XUMAYECKON
' peaxkuuu

28.11 ApeHbl: 6eH3011 U TOIYoJ. TOKCHYHOCTh
apeHoB

12.

13. 05.12 ['eneTHueckas CBSI3b YII€BOJOPOIOB,

3agaHue B TeTpaam

§7

3agaHue B TeTpaam




IMpUHAJIC)KANIUX K pa3JIMYHBIM KiiacCaM

12.12 [TpupoaHbIE UCTOUHUKH YTIIEBOIOPOAOB:
14. NPUPOJIHBIH ra3 U MOMyTHBIE HEPTIHBIE §8
ras3bl, He(pTh ¥ MPOYKTHI €€ mepepaboTKu
19.12 [IpupoHbIe HCTOYHUKH YTJIEBOIOPOIOB:
15. NPUPOIHBIH ra3 U MOMyTHBIE HEPTIHBIE §9,10
ras3bl, He(pTh ¥ MPOYKTHI €€ mepepaboTKu
16 26.12 Koutpoabsnas padoraNel mo pa3aeny §1-10
' «YTIIEBOIOPOIBI»
17 3 yeTBepTH [IpenenpHbIC OJHOATOMHBIE CIIUPTHI: 511
' 09.01 METaHOJI ¥ 3TaHoJ1. BooponHas cBs3b
18 16.01 MHoroatroMHbie COUPTHI: STUICHIIIUKOIb U §12
TITUICPUH
19 23.01 @deHo: cTpoeHrEe MOJIEKYIIbI, (PU3nvecKue §13
Y XUMHUYECKUE CBOMCTBA, IPUMECHECHUE
20 30.01 Anpnerunsl: GopMalbIeTUA U 514
' areTanbIeru. AUETOH
06.02 §15 IMoaroroBka K
OIHOOCHOBHEIE MTpeeNIbHBIC KapOOHOBBIE .
21. [IPaKTUYECKON
KHCJIOTBI: MypaBbHHAs M YKCYCHAsI
pabote Ne 2.
29, 13.02 IIpakTnyeckas p?ﬁOTa Ne 2. «CpoilicTBa §11-15
pacTBOpa YKCYCHOM KHCIIOTBI»
20.02 CreaprHOBas U OJICHHOBASI KUCIIOTHI, KaK
23. NPEJCTaBUTENN BBICIINX KapOOHOBBIX §15
KHCJIOT
24 27.02 MBpl11a KaK COJIM BBICIIUX KapOOHOBBIX 516
KHCJIOT, UX MOIOIIee JIeHiCTBHE
06.03 CrnoxHnble 3(hUpbl KaKk TPOU3BOIHBIE
25. KapOOHOBBIX KUCIOT. [ HAPOSIN3 CIOKHBIX §16
3¢upoB
26 13.03 Kupsl: Tuiponus, NpuMeHEeHHeE, 516
' Ouosioruyeckast poJib )KUpPOB
20.03 YrIIeBobI: COCTaB, KIacCHU(PUKAITUS.
27. Baxneliuve npencraBuTeNnu: riaoKo3a, §17
bpyxTO3a, caxapo3a
4 yeTBEpPTH Kpaxmair u memmono3a Kak mpupoHbIe
28. §17
03.04 TIOJTIMEPHI
10.04 Kountpoabsnas padora Ne2 mo pasaeny
29. «Kucnopoacoaep:xaiiue opraHuyecKue §16-17
COCZIMHEHUS
30. 17.04 AMUHBI: METUJIAMUH U aHUJIHH §18




24.04 AMHWHOKHUCIIOTHI Kak aMm(pOTEpHBIS
31. OPraHUYEeCKHE COCTMHEHUS, NX
ouonornyeckoe 3Hadenue. I[lentuasl

§19

15.05 benku kak mpupogHbIe

32.
BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

§19

22.05 OCHOBHBIE ITOHATHS XUMUAHU
BBICOKOMOJICKYJIIPHBIX COCTUHCHUH.
33. OCHOBHBIC METO/bI CHHTE3a
BBICOKOMOJICKYJIIPHBIX COCTUHCHUH.

IInacTmaccel, KaydyKHy, BOJIOKHA
OBILIEE KOJJMYECTBO YACOB ITO [TIPOT'PAMME - 33

§21,822-23




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Tabpuenan O.C. Xumusa. 10 knacc. ba3oBbli ypoBeHb: y4eObHUK ana
obueobpasoBaTenbHbIX yupexxaeHuii. M. «MpoceeweHune», 2018-2020.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. rabpuensan O.C. Xumus. 10 Knacc. Knura ana yumtena. M. «lMpocseweHne», 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://www.drofa-ventana.ru

http://1september.ru

http://schoolbase.ru/articles/items/ximiya

http://www.periodictable.ru
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http://webelementes.com




