MMHUCTEPCTBO ITPOCBEIIEHNS POCCUNCKOU ®EJIEPALIMU
MunucrepcTBO 00111er0 U npodeccuoHanbHOro oopazoBanusi PoctoBckoit obmactu
VYnpasnenue obpazoanus PoctoBa-Ha-JloHy
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Yuurtean: MacjiaeHHUKOB A.B.

Kaace: 10 «b»

KoauvecTBO 4acoB, 3a KoTopoe peanusyercs padoyas nporpamma: 101 gac.

3aron 1 yeTBepTh | 2 yeTBEPTH | 3 UeTBEPTH | 4 UETBEPTH Bcero
Bcero 24 24 31 22 101
KonTponbabie 0 1 0 2 3
paboThI
[IpakTuueckue 1 0 2 3 4
paboTHI
[IpoexThl - - - - -

PoctoBs-Ha-/lony

2024 — 2025 yueOHblii roj




HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma 1o XMMHU Ha YpOBHE CpeIHEro oOiero oopa3zoBaHus pa3paboTaHa Ha

ocHoBe ®PenepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanun B Poccuiickoi
Ddenepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOEHHs (eaepabHOW 00pa3oBaTeinbHON MPOrpamMMbl
cpeanero obmero oopazoanusa(P@OIl COO), npencraBnenHbix B eepaibHOM rocy1apcTBEHHOM
oOpaszoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuum mnpenopaBaHusi yuyeOHOro mnpeamera
«Xumusi» B 00pa3oBaTesbHBIX opranuzanusax Poccuiickoit Denepanu, peain3yronX OCHOBHbBIE
o0Opa3oBaTelbHbIE NPOrPAMMBbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHS BOCHHMTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsxenue IIpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

Pabouass mporpamma no xumuu s 10 «b» kjacca cocraBjieHa HAa OCHOBe CJEAYHOIIMX
JOKYMEHTOB:

@Denepanbublil 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit deneparmm»
¢ yu€TtoM m3MeHeHMH, BHecEHHBIX [Ipukazom Mwunnpocsemenus ot 31.07.2020 Ne 304 (B
penakuuu oT 25.12.2023 Ne 685-D3).

O6nactHoi 3akoH «O6 oOpazoBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

[Tpuka3 Munnpocsemenust «O0 yrBepkaeHuu llopsaka opraHuzanuu M OCYLIECTBIICHUS
00pa30BaTeNbHON JI€ATENbHOCTH IO OCHOBHBIM 00I11€00pa30BaTE/IbHBIM MporpaMmaMm —
0o0pa3oBaTeNbHbIM MIPOrpaMMaM HauaabHOTO OOIIEr0, OCHOBHOTO OOIIEro U CpeaHEro o0Iero
oOpazoBanus» ot 22.03.2021 Ne 115 (B pemaxuuu IlpukazoB Munnpocsemenuss Poccun ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

[Tpuka3 MunucrepctBa npocsemenus PO ot 21.09.2022 Ne 858 «OO06 yrBepkacHUH
denepanbHOro mepedyHs Y4YeOHUKOB, [JOMYIIEHHBIX K MCHOJIb30BAHUIO IpU pealu3aluu
UMEIOLINX TOCYIapCTBEHHYIO aKKpeIUTaluilo o0pa3oBaTelbHBIX MPOrpaMM HadaabHOTO
o01iero, OCHOBHOrO  O0mIero, cpeaHero  oOmero  o0pa3oBaHUsl  OpraHU3ALMIMU,
OCYILECTBIIIOUIMMUA 00Pa30BaTENIbHYIO JESATEIbHOCTh U YCTAaHOBJEHUS MNPEAETbHOIO CpoKa
UCTIOIB30BaHUSl HWCKIIIOUEHHBIX YYEeOHHKOB» C W3MEHEHHSMH, BHECEHHBIMH TIpPUKa3aMHU
MunnucrepctBa  mpocBemenus — Poccuiickoit  @emepammun ot 23.07.2023  Ne556
(3apeructpupoBan MunucrepcTBoM toctuiinu PO 28.07.2023 Ne74502), ot 21.02.2024 Nel119
(3apeructpupoBan MunucrepctBoM roctuitun PO 22.03.2024 Ne 77603) u 21.05.2024 No347
(3apeructpupoBan MunuctepctBoM roctuiiuu PO 21.06.2024 Ne 78626).

[Tpuka3 MunuctepctBa mnpocBeuieHus P® ot 18.07.2024 Ne 499 «OO6 yrBepxkaeHUu
denepaabHOrO MEpeyHsl HJIEKTPOHHBIX 00pa3oBaTelIbHBIX PECYpPCOB, JONYIIEHHBIX K
UCIOJb30BAHUIO  MpPU  peaju3aldd  UMEIOUIMX  TOCYAAapCTBEHHYIO  aKKpPEAMTAIUIO
00pa30oBaTeNbHBIX MPOrpaMM Ha4yallbHOI'O OOIIEro, OCHOBHOI'O OOILEro, CpeAHero oOILIero
00pazoBaHUN.

ITpuka3z MunuctepcrBa IIpocsemenus Poccuiickoit @eneparuu ot 12.08.2022 No732 «O06
YTBEPXKICHUM (ellepalbHOr0 TOCYAapCTBEHHOTO OOpa30BaTeNbHOIO CTaHAapTa CpeaHero
001ero 0Opa3oBaHUsY.

[Tpuka3 Munnpocsenienus Poccun ot 18.05.2023 Ne 371 «O6 yrtBepxkaeHuu ¢eaepaabHOR
00pa3oBaTeNbHON MPOrpaMMBbl CPEeTHEro 001Iero o0pa3oBaHus) ¢ U3MEHEHUSIMH OT 1 deBpas
2024 1. Ne 62 u 19 mapta 2024 1. Ne 171.

Metoauueckue pekomMeHganuu «CucreMa OLEHKHM JTOCTHKEHUH IUIAHUPYEMBIX IMPeIMETHBIX
pE3yJIbTaTOB OCBOCHUS Y4eOHOTro npeameTa «Xumus» (2023).

Konnenmuu mnpenoaaBanust y4yeOHoro nmnpeamera «Xumusi» B PO  (pacnopsikeHue
[paBurenscTBa PO ot 03 nexadpst 2019 Ne [TK-48H).



o ®denepanpHas paboyas mporpaMma BOCHUTAHHUS IJIs OOIIE0Opa3OBaTENBbHBIX OpraHU3aIUil
(omobpena pemeHueM (enepaabHOTO y4eOHO-METOJAMYECKOT0 OOBEIUHEHUS IO OO0IeMy
o0pa3zoBaHuio, MPOToKO OT 23 uronst 2022 1. Ne 3/22).

e [locranoBnenue ['maBHOro rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickoit deneparum ot
28.09.2020 1. Ne 28 "OO yrBepknenun canutapHbix npasun CII 2.4. 3648-20 "CanurapHo-
SMHJIEMHUOJIOTUYCCKUE TPEOOBaHUS K OpPraHMW3alUsM BOCHHUTAHUS ¥ OOYYEHUS, OTIbIXa H
O37IOPOBJICHHST JIeTe W MOJIOASKHU" (3aperucTpupoBaH MUHHUCTEPCTBOM IOCTHIMU PO
18.12.2020 Ne 61573).

e [locranoBnenue ['maBHOro rocynapcTBEHHOTrO caHUTapHOro Bpada Poccuiickoit denepanuu ot
28.01.2021 No2 «O6 yrBepknenun CanlluH 1.2.3685-21 «I'urueHudyeckue HOPMATHBBI H
TpeOoBaHusl K obecriedeHnio Oe30macHoCTH U (Win) Oe3BpeqHOCTH i 4elloBeKa (haKTOpOB
cpenbl ooutanus» ¢ usMeHeHusimu ot 30.12.2022.

e QOcHoBHas oOpa3oBaTelibHas NporpaMMa CpeaHEro OOIIero oOpa3oBaHUs, YTBEPKIEHHAsS
npuka3zom aupekropa ot 31.08.2024 Ne 444 .

e VYueOubiii uiad MAOY «Jluneid Ne 11» Ha 2024-2025 y4eOHbIN TOJI, yTBEPKAEHHBIN MPUKA30M
nupekropa oT 31.08.2024 Ne 444,

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

o Kanennapueiii yuebnsiii rpagpuxk MAOY «Jlumeit Ne 11» na 2024-2025 yueGHbli rof,
YTBEPXKAEHHBIN IpuKa3oM aupektopa oT 29.08.2024 Ne 418.

Peanuzanus JloHCKOTO pernoHaibHOr0 KOMIoHeHTa (/[PK) mpoucXOAWT B TE€UEHHUE Io/la B TeMax
MPOrpaMMbl, KOTOpBIE MO COJEP>KAHUIO COOTHOCATCS C pernoHanbHoil Tematukoit (10-12% ot
00111er0 KOJIMYECTBA YaCOB).



OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA «Xumus»

XuMUs Ha ypOBHE YIITyOJIEHHOTO N3YyUSHHSI 3aHUMAET B)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOTO oOpa3oBanus yuyamuxcs 10—11 xmacco. M3ydyenue npeamera, peaan3zyeMoe B YCIOBHIX
nuddepeHpoBaHHOT0, TPOGUILHOTO 00YyYeHHs, MPU3BAHO 00ECIIeUnTh 00Ie00pa30BaTEIbHYIO
U OOUIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB MIKOJBI, HEOOXOAMMYIO Uil ajanTalul UX K
OBICTPO MEHSIOIIMMCST YCIIOBHUSIM JKU3HU B COIIMYME, a TaKKe ISl MPOJODKEHUS OOYYeHUs B
OpraHu3aiusax MNpopecCHOHATBLHOIO O0pa3oBaHMsA, B KOTOPBIX XHMHS SBISCTCS OAHON W3
NPUOPUTETHBIX JTUCIUILIHH.

B nporpamme mno XMMUM Ha3Hau€HHE NpeAMeTa «XUMHA» IOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUM C OCHOBomojararommumu nonoxenuamu OIroc COO o
B3aUMOOOYCIIOBJICHHOCTH LIEJICH, COAepKaHMs, pe3yIbTaTOB O00y4eHHs W TpeOOBaHUH K ypOBHIO
MOJATOTOBKH BBIMYCKHUKOB. CBHUIETEIHCTBOM TOMY SIBIISIFOTCS CJEAYIOIIWE BBIMOJIHSAEMBIC
pOrpaMMOii 110 XUMUH (QYHKIIUH:

MH(POPMALIMOHHO-METOJMUECKas], pealu3alys KOTOpoil o0ecrieynBaeT MojJy4yeHue peCcTaBIeHUs O
HEeNsAX, CONEpKaHWM, OOIIeH cTparermu OOydYeHHs, BOCIHMTAHUS W PAa3BUTHI OOYYaIOUIMXCS
CpeACTBaMU MpeAMeTa, U3y4aeMOro B paMKax KOHKPETHOTO MpOoduiIs;

OpraHM3alMOHHO-TUIAHUPYIOIIas,  KOTOopas  IpeaycMaTpuBaeT  ONpeiAesieHue:  IPUHIIUIIOB
CTPYKTYPUPOBAaHUS U TOCJIEIOBAaTEIILHOCTH H3YyYEHHsI Y4eOHOro Mmarepuaia, KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTePHCTUK; IOAXOI0B K (POPMHUPOBAHHIO CONEPKATEIBHONW OCHOBBI
KOHTPOJSI W OLEHKM OOpa30BaTeNbHBIX JOCTIKEHHHM OO0ydamomuxcs B paMKax HTOTOBOM
aTTecTanuu B GopMe EAMHOTO rOCyIapCTBEHHOTO 9K3aMEeHAa M0 XMMUHU.

[Tporpamma aJist yriyOJIEHHOTO U3YUCHUS XHUMHUH:

yCTaHaBJIMBAaeT WHBApUAHTHOE MPEIMETHOE COJepKaHHe, 00sf3aTesIbHOE A M3Y4YEHHUs B paMKax
OTIIENbHBIX Mpoduieii, mperycMaTpuBaeT paclpe/esieHne U CTPYKTYpUPOBAHHUE €ro M0 Kiaccam,
OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jiesiaM Kypca;

AT MPUMEPHOE paclpeieieHne yueOHOro BpeMEHH, PEKOMEHYEMOro JUIsl U3yYeHHs] OTAENbHBIX
TEM;

npeyiaraeT NpUMEPHYIO MOCIEI0BaTENbHOCTh U3yUeHUs! Y4eOHOTo mMarepuana ¢ Y4ETOM JIOTMKHU
IIOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX M MEKIIPEIMETHBIX CBSI3EH;

JTA€T METOAMYECKYIO0 MHTEPIPETALMIO LIeJIeH U 3aa4 U3y4yeHus MpeMeTa Ha yriayO0lnEHHOM ypOBHE
C Y4€TOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME CPEAHEr0 00IIero o0pa3oBaHusl, colepKaTeaIbHON
XapaKTEpUCTUKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHMSI OCHOBHOW 00pa3oBaTeNbHOM MpOrpamMmbl
CpeaHero oouero oopazoBaHus (JMUYHOCTHBIX, METANPEMETHBIX, MIPEIMETHBIX ), a TAKXKE C YUETOM
OCHOBHBIX BUJIOB y4€OHO-IIO3HABATENIbHBIX JAEMCTBHI 00ydarollerocs Mo OCBOEHUIO COJEpKaHUs
peaMeTa.

ITo BceM Ha3BaHHBIM MO3UIUAM B IIPOTrPAMME 110 XUMHMH NPEAYCMOTPEHA IPEEMCTBEHHOCTD C
o0yyeHHeM XMMHUHU Ha ypOBHE OCHOBHOIO 00Iero oOpa3zoBaHMs. 3a IpeielaMH yCTaHOBJICHHOMN
IpOrpaMMoOil MO XMMHUHU 00s3aTeIbHOM (MHBAPHAHTHOM) COCTaBISIOLIEH COJEepKaHUS Y4eOHOTo
npeaMera «XUMHs» ocTaércs BO3MOXHOCTh BBIOOpA €ro BapHaTHBHOM COCTaBIIOIIEH, KOTOpas
JIOJI’KHA ONPENENSIThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTro Mpoduiist o0yueHusl.

B cootBercTtBuM ¢ KoHIENTyanbHBIMU ToJokeHUIMU OT'OC COO 0 Ha3HAYeHHUH MIPEAMETOB
0a30Boro W yriyonEHHOTO ypoBHeH B cucteMe AudGepeHIMPOBAHHOTO OOYYEHHs] Ha ypOBHE
cpenHero oOmiero oOpa3oBaHHMsS XHMMHS Ha YpPOBHE YIUIYOJIEHHOTO HM3YyYCHMsI HAMpaBIICH Ha



pean3alHio IPeeMCTBEHHOCTH € MOCIEAYIOIIUM 3TaroM MOJyYeHHUs XUMUYECKOTo 00pa3oBaHus B
paMKax H3y4YeHHUS CIICHHAIBHBIX €CTECTBCHHO-HAYYHBIX M XMMHYECKHX IUCHHIUIMH B BY3aX H
OpraHu3alsaX cpenHero mnpogeccuoHaIbHOro oOpa3oBaHus. B 3Toil CBs3uM M3yueHHe NIpeaMera
«XUMHSA» OPUEHTUPOBAHO NPEHMYLICCTBCHHO HA PACHIMPEHUE M YIIIyOJCHUE TEOPETHYECKOH H
NPAaKTUYECKON MOArOTOBKU 0OYUYaIOIIMXCsl, BHIOPABIINX OINPENeIEHHBINA PO HIIb 00yUeHHsI, B TOM
YHCIIe C MEPCHEKTHBOM MOCJIEAYIOMETr0 MOTYYEeHHUs] XMMUYECKOro 00pa3oBaHUs B OpPTaHH3aLUsIX
npodeccuonansHOro oOpazoBanms. Hapsimy ¢ stum, B cBere TpeboBanuiik ®I'OC COO «
IUIAHUPYEMBIM pe3ylbTaTaM OCBOEHHS (enepaiabHOi 00pa3oBaTeNnbHON NPOrpaMMBI CPEIHEro
obmiero oOpa3oBaHusl U3ydeHHE IMpeaMeTa «XHMHS» OPHEHTHPOBAHO TAaKKe Ha pEIICHHE 3aaady
BOCIHUTAaHUS W  COLMAIBHOTO  pPa3BUTHS  OOydarommxcs, Ha (OPMHUPOBaHHE y  HHX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH paluOHAIM3alMd Y4eOHOro Tpyda M 000OMIEHHBIX
CIIOCOOO0B JIESITENBHOCTH, MMEIOIINX MEKAUCIUILTMHAPHBIN, HAIIPEAMETHBIA XapakKTep.

CocTaBnsilolIMMHU  TIpeMeTa «XUMHUS» Ha YpPOBHE YIIYOJIEHHOTO HW3YYEHHUS SIBISIFOTCS
yrnyonénneie Kypcebl — «Opranwueckas xumus» U «OOmas u HeopraHudeckas xumwusi». [Ipu
OTpe/IeNIieHUU MOAXO00B K OTOOPY M CTPYKTYPHOM OpraHU3allMUd COACpPX aHHUS ITHX KYpPCOB B
nporpaMMe Mo XWMHH 3a OCHOBY NpHHATH mosiokeHuss PI'OC COO o pasznuumsix 0a30BOTO U
yrayOiIE€HHOTO YPOBHEH U3yUYEeHHUS MPEAMETA.

OcHoBy cozep:xkanus KypcoB «Opranudeckas XuMusi» U «OO01ast 1 HeOpraHu4ecKask XUMHs»
COCTaBJISIET COBOKYIHOCTb IPEIMETHBIX 3HAHUM M YMEHMH, OTHOCSIIMXCS K 0a30BOMYy YpPOBHIO
W3YYEHHUs MpeaMeTa. JTa CUCTEMa 3HAHMU IOIYy4aeT ONpPElEIEHHOE TEOPETUUECKOE JONOJIHEHNE,
MIO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINN 00BEM (PAKTOIOTHYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE H3YydeHHUs HpeaMera oOecreyeHa BO3MOXKHOCTb 3HAYMTEIbHOI'O
yBeJIMUYEHUS 00bEMa 3HAHUN O XMMUYECKUX DJIEMEHTaX M CBOWCTBAaX MX COEIMHEHUN HAa OCHOBE
pacliMpeHuss M YriayOJIeHUus NpeACTaBICHUH O CTPOEHUM BEIECTBA, XUMHYECKOH CBS3U U
3aKOHOMEPHOCTSIX IMPOTEKaHUSl pEaKLuil, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHUYECKOU
KMHETUKH W TepMOJMHaMUKH. M3ydeHnme nepuomuueckoro 3akoHa U Ilepuognueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABIECHUSAX O
CTPOCHUU aToMa. XMMHUYECKas CBSA3b OOBSCHAETCS ¢ TOUYKU 3PEHHUS SHEPreTHUYECKHX H3MEHEHUil
npu e€ oO0pa30oBaHMM W pa3pyLIEHUHU, a TaKXKe C TOYKU 3pEHHUS] MEXaHU3MOB €€ o0pa3oBaHUS.
W3yueHne TUIIOB peakuuid TOMoyHsAeTCs: (GOPMUPOBAHNUEM MPEACTABICHUN 00 3IEKTPOXUMHUYECKUX
npoueccax M 3JEKTPOJIM3€ PACIIaBOB M PAacTBOPOB BELIECTB. B Kypce opraHnyeckoil XUMHUU MpU
pPacCMOTPEHUH PEAKLMOHHOM CIOCOOHOCTH COEMHEHMH yrenseTcs ocoboe BHMMaHHE BOIPOCAM
00 251eKTpOHHBIX 3 (PeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIIUii.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJAEp)KaHHE KypPCOB XUMHH YIIIYOJEHHOIO YPOBHS
W3Yy4YEeHUs I KIACCOB OMpeAesIEHHOro podwist (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 0OIIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAaIOT BIUSHHE CMEXKHbIE MPEAMETHI.
Tak, HanpuMep, B COAEpKaHUM MPEAMETA JUIsl KJIACCOB XMMHUKO-(hHU3nueckoro npoduis 0osbuioe
3HayeHue OyAyT HMMEThb 3JIeMEHTHl y4yeOHOro marepuana mo obmed xumuu. [Ipm u3ydeHun
npeaMeTa B JaHHOM CiIydae akIeHT OyAeT ciellaH Ha OOIIHOCTh METOJIOB MO3HAaHHWS, OOIIHOCTh
3aKOHOB U TEOPUH B XMMUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIEKYJIIpHas TEOpHs B
¢u3uKe), 3aKOHBI COXpPAHEHHST MacChl W DHEPTrUH, 3aKOHBl TEPMOIMHAMHUKH, SJICKTPOIH3a,
IPEJICTAaBICHUS O CTPOCHUH BEILECTB U JAPYTOE.

B 1o xe Bpems B copepKaHHH TMpeaAMeTa s KJIAaCCOB XUMHUKO-OMOIOTUYECKOTO MPOQIIS
OoNpI yAENbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B sTom cimydae mpemocTaBisieTcs
BO3MOXKHOCTh JIJIsi ©60siee 00CTOSITENFHOTO PACCMOTPEHHSI XUMUYECKOW OpraHM3aIlii KIETKH Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJIAT, K TMPUMEPY, TaKue CTPYKTYpPHBIC
KOMIIOHEHTBHI, KaK JIUMUABI, OCITKH, YTIEBOIbI, HYKIEHHOBBIC KUCIOTHI U apyrue. [Ipu sToM 3HAHUS



0 COCTaBe€ M CBOMCTBaxX MpPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYKAaT
OCHOBOI1 17151 U3y4€HUS CYITHOCTHU MPOIECCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUS.

B nnane ¢popmupoBaHusi OCHOB HAyYHOTO MUPOBO33PEHHSI, OCBOCHHSI OOIIIEHAYYHBIX METOIOB
MO3HAHUS M OMBITA MPAKTUYECKOTO MPUMEHEHUSI HAYYHBIX 3HAHUW M3y4CHUE MpeIMeTa «XHUMHUS
Ha yriy0iaéHHOM ypOBHE OCHOBaHO
HA MEXIPEIMETHBIX CBS3SX C YYCOHBIMH TPEIMETaMH, BXOJSIIMMH B COCTaB IPEAMETHBIX
obnacreili «EcTrecTBeHHO-HayuHbIe MPeAMEThI», «MaTtemaTka U uHpopmatuka» U «Pycckuil sI3bIK
U JINTEpaTypar.

HEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «Xumus»

[lpr m3ydyeHun ydeOHOro mpeaMera «XUMHUS» Ha YIIyOJNEHHOM YpOBHE TaKKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpemHero oOmero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3amadeit
NIEPBOCTEIICHHON 3HAYMMOCTH sIBJIsieTCS (OPMUPOBAHHE OCHOB HAyKHM XUMHH Kak o00Jjactu
COBpPECMECHHOI'O €CTCCTBO3HAHUA, HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBEKAa U OAHOT'O N3 KOMIIOHCHTOB
MHUpPOBOW KyJbTYpbl. PemieHue 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE H3Y4YCHHUs INpeaMera
IpEeoiIaraeT pealn3annio TaKuX Heel, Kak:

dopMHpoBaHUE MPEJICTABICHUM: O MaTepuajIbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX M
MM03HABAEMOCTH SIBIICHUI npupoabl, 0 MECTC XMMUHU B CUCTEMEC CCTCCTBCHHBIX HAYK U cé Benymeﬁ
poJM B 00€CleYeHUN YyCTOMUMBOIO pPa3BUTHUS YEJIOBEUECTBA: B PEIICHUH IPOOIEM HKOJIOTHUECKOM,
E)Hepl“eTI/ILIeCKOﬁ u HHHIGBOﬁ 6€3OHaCHOCTI/I, B pa3sBUTUH MCOAWLUHLI, CO3JJaHWH HOBBIX MaTCPHAJIOB,
HOBBIX HCTOYHHMKOB OJHEPruM, B O00ECHEYEHUH palMOHAJIBHOIO NPUPOAONOIb30BAHMS, B
(GOpMHpPOBaHUM MHPOBO33PEHHUS] M OOWIEH KYIbTyphl 4YENIOBEKa, a TaKXKe OSKOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpee;

OCBOEHUE CHUCTEMbl 3HAHUMN, JIeXKAllUX B OCHOBE XHUMHUYECKOW COCTaBISIOLICH €CTECTBEHHO-
Hay4YHOH KapTuHBI MMpa: (QyHJAMEHTAIbHbIX MOHITUN, 3aKOHOB M TEOPUH XMMHHU, COBPEMEHHBIX
HpGI[CTaBJ'IeHI/Iﬁ O CTPOCHHUH BCUICCTBA HA PAa3HBIX YPOBHAX — ATOMHOM, MOHHO-MOJICKYJISPHOM,
HAJMOJIEKYJSIPHOM, O TEPMOAMHAMMYECKUX W KHUHETHMUYECKHUX 3aKOHOMEPHOCTIX HPOTEKAHUS
XUMHUYECKHUX PEAKIHI, 0 XHMUYECKOM PaBHOBECHH, PaCTBOPAX M JIUCIEPCHBIX cucTeMax, 00 001X
HAy4YHBIX IPUHLUINIAX XUMHUYECKOIO IPOU3BO/ICTBA;

dopMupoBaHHE Yy OOyYarOLUIUMXCS OCO3HAHHOTO TIIOHMMaHHUs BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMHUYECKHX 3HaHMH A1 OOBSACHEHMS KIIOUEBBIX MJEeH W mpoOieM COBPEMEHHOW XHMMUH, IS
OOBSCHEHUSI W TPOTHO3UPOBAHUS SBJIICHUM, WMEIONIMX €CTECTBEHHO-HAYUHYIO TPHPOY;
IPaMOTHOTO peLIeHHs MpoOJieM, CBA3aHHBIX C XMMHEW, MPOTHO3MPOBAHUS, aHAJIM3a U OLIEHKH C
MO3UIMI  DKOJIOTMYECKON  Oe30MacHOCTH MOCIEACTBUNA  OBITOBOM M MPOU3BOACTBEHHOMN
JEATEIIBHOCTH YEJIOBEKA, CBA3AHHOW C XMMHYECKMM IPOM3BOJICTBOM, HCIIOJIIB30BAHUEM U
nepepadoTKOM BEIIECTB;

yriIyOJieHHe MPEACTaBICHUH O HAayYHBIX METOAAaX IMO3HAHMSA, HEOOXOAMMBIX Ui NMPHOOpEeTeHus
YMeHI/II\/'I OPHUECHTHUPOBATLCA B MUPC BCUICCTB U O0O0BICHEHHST XUMHUYECKHUX ﬂBHeHI/II\/JI, HUMCIOITUX MECTO
B IIPUPOJIE, B IPAKTUUYECKOM A€ATEIBHOCTH U MIOBCEAHEBHOMN XKU3HU.

B nmnane peanuzanuu nepBoOYEpeIHBIX BOCIUTATEIBHBIX W PA3BUBAIOIMINX (DYHKIUN HEITOCTHON
CUCTEMBI cpelHero oOuiero oOpa3zoBaHUS NMPU HW3YYEHHH NIpeaMeTa «XUMHs» Ha YrIyOJIEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKE LIETH U 3a/1a4H, KaK:

BOCIIUTAHUE YOCKIEHHOCTH B TIO3HABAEMOCTU SIBJICHUN TPHUPOJBI, YBAXKEHUS K TMPOIECCY
TBOpUYECTBA B OONACTH TEOPETUUYECKUX M TPUKIATAHBIX HCCIEAOBAHUN B XUMHUHU, (HOPMHUPOBAHUE
MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;



pa3BUTHE MOTHBAIMUM K OOYYCHUIO M TIO3HAHMIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTaHHIO Ha OCHOBE YCBOCHHS OOIIEUEIIOBEYECKUX [IEHHOCTEIH;

Pa3BUTHUC TIO03HABATCIIBHBIX HHTCPECOB, MHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCOGHOCTef/'I
oOyvarommxcs, (opMHpOBaHME Yy HHUX CO3HATEIBFHOTO OTHOLICHHS K CaMOOOPa3OBaHHIO H
HEMpPEPbIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEHIHON NpOo(ecCHOHATIbHOW M OOIIeCTBEHHOMH
JIeATEIIFHOCTH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO M TOTPEOHOCTH B 3I0POBOM
o0pase K13HHU;

dopMupoBaHHE YMEHHH M HaBBIKOB Pa3yMHOT'O HPUPOJIOINOIL30BAHUS, PAa3BUTHE IKOJIOTUUECKON
KyJbTYPBI, IPHOOPETEHHE OMbITa O0IIECTBEHHO-TIOJIE3HON KOJIOTUYECKOMN JIESITeITbHOCTH.

MECTO YYEBHOI'O ITPEJMETA «Xumuss» B YYEBHOM IIJIAHE

B cootBerctBun ¢ 00HOBIEHHBIM DPI'OC OOO yueOHBIMN mnpeamer «XHUMHS» BXOIUT B
npeaMeTHyo o0nacte «EcTecTBeHHO-Hay4HbBIX AMCLUUIUIMH» M SABISETCS 00s3aTeNbHBIM IS
u3yuyeHus. O01iee 4nuciIo 4acoB, OTBEACHHBIX Ha U3y4yeHHE XUMuUH, cocTaBisdeT B 11 kmacce — 102
yaca (3 yacoB B HEJIEIIO).

Ha u3yuenue xumuu B 10—11 kaccax ocCHOBHOTO cpeiHEro 00pa3oBaHusl Ha 0a30BOM ypOBHE
B yueOHOM 1utane orBogutcs 204 yaca: B 10 knacce - 102 yaca (3 gaca B HefIemio).
B 10 ximacce «b» B paMkax OpraHu3aiidi KOHTPOJIS 3a peaju3alleil MporpaMMbl UCTIOIb3YIOTCS

CIIEYIOIINE BBl MUCbMEHHBIX paboT: KOHTpoibHas pabora (3 daca), mpaktudeckas pabora (6
4acoB).

VY4eOHast mporpamMmma paccuutana Ha 102 gaca.

Pabouast mporpamma 1o kypcy «Xumusi» B 10 kinacce «b» cocraBieHa B COOTBETCTBUU C Y YeOHBIM
IUTAHOM, KaJeHIapHBIM Y4eOHBIM TpauKOM M pacrnHucaHueM ydeOHbIX 3aHaATHi Ha 2024-2025
yueOHbIi rog u peaqusyercs 3a 101 gac.

CoxpameHI/Ie Ha 1 yac OCYHICCTBJICHO 3a CUéT PE3CPBHBIX 9aCOB, IPCAYCMOTPCHHBIX nporpaMMoﬁ.

COILEPKXAHHUE YYEBHOI'O IPEJIMETA «Xumusp»
10 KUIACC

OPI'AHUYECKASA XUMUA
Teopernyeckne 0OCHOBbI OPraHUYeCKOW XUMMH.

[IpenMeT u 3HaUE€HUE OPraHUYECKON XUMUH, PECTABICHNE O MHOTOOOPAa3uu OpraHNYECKUX
COEIMHEHMI.

DJIEKTPOHHOE CTPOSHHE aTOMa YIJIepo/a: OCHOBHOE U BO30YKAEHHOE COCTOsIHMSL. BaneHTHbIe
BO3MO)XKHOCTH aroma yrjiepoAa. XHUMHUYECKas CBs3b B OPraHUYECKUX COEIUHEHUSAX. THIbI
rudpuan3ay aTOMHBIX opOuTtaneil yriepoga. MexaHu3mbl 00pa3oBaHUs KOBAJIEHTHOW CBSI3U
(0OMeHHBIN M JTOHOPHO-AKLENTOPHBIN). THIIBI MepeKpbIBaHUsS aTOMHBIX OpOuTaliell, G- U T-CBA3H.
OpunapHasi, ABOWHAas W TpoHHas cBA3b. CrocoObl pa3pbiBa CBA3EM B MOJIEKYJIax OPraHUYECKUX
BemiecTB. [ToHsTHe 0 CBOOOTHOM pajKalie, HyKJIeo(uiie 1 aIeKTpodue.



Teopuss cTpoeHuss opraHudeckux coenuHeHud A.M. byrnepoBa U COBpEMEHHbIE
IIPEJICTABICHNUS O CTPYKTYpE MOJEKYJ. 3HaYCHUE TEOPHH CTPOEHUS OPIaHUYECKUX COEAMHECHHUU.
Monekynsipaple U CTpYKTypHBbIe (opMynbl. CTpyKTypHBIE (OPMYNIBI PA3IUYHBIX BHJOB:
pa3BEépHyTas, COKpalll€HHas, cKeyerHas. M3omepusa. Bunael un3oMepum:  CTpyKTypHas,
NPOCTPAHCTBEHHAs. DJEKTPOHHBIE APQPEKTHl B  MOJEKyJaX OPraHUYECKUX COCTUHEHUH
(MHAYKTHUBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBnenue o kinaccudukanuu opranuyeckux BemiecTB. [lonsartue o QyHKIMOHAIBHOMN
rpymme. ['omonorusi. I'omonoruueckue psanbl. CucreMaTthyeckass HOMEHKJIATypa OpPraHUYeCcKuX
coemuaeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIBHBIX TIPEICTaBUTEIICH.

OcoOenHoctu u KJ1accupuKanus OpPraHUYECKUX peaxiui. OxucanTensHo-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEepUMEHTAIbHBIC METOJbl M3YYEHUsl BEIIECTB M HUX MPEBpallleHUM: 03HAKOMJICHHE C
oOpasiamMu OpraHMYECKUX BEIIECTB M MaTepuajiaMd Ha HMX OCHOBE, OIBITHI MO IMPEBPAIICHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (TUIaBleHUE, 0OYTIIMBaHNUE U TOPEHNUE), KOHCTPYUPOBAHUE
MOJIeJIe MOJIEKYJI OPraHUYECKUX BEIECTB.

Yraesogopoabl.

Ankanbl. ['OMOJOTHYECKHIA psIT alkaHOB, obOmas (opmyrna, HOMEHKIATypa W H30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKaHOB, SP°-THUOpHUIM3alMs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3HUECKUE CBONCTBA ATKAHOB.

XHUMHUUYECKUE CBOWCTBA AJIKAaHOB: PEAKLUU 3aMELICHUS, U30MEpU3alUH, ACTUIPUPOBAHMS,
LHUKJIA3a1UH, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasinenne o MeEXaHU3Me peakivil paiuKaabHOTO
3aMEILEHHUS.

HaxoxneHue B npupone. CnocoOb1 IMOJIy4CHUAd U MPUMCHCHUC aJIKAHOB.

[Muknoankanel. OOmiast ¢opmyia, HOMeHKIaTypa U u3zomepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKMX CBOMCTB MalbIX (LMKIONPONAH, LMKJIOOYTaH) U OOBIYHBIX (LMKJIONEHTAaH,
IIUKJIOr€KCaH) HUKIoaikaHOB. CrocoObl MOTYYEeHUs U IPUMEHEHUE LUKII0AIKAHOB.

Ankensl. ["'omomornueckuit psiji ajJkeHoB, obmias (Gopmyia, HOMEHKJIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII aIKEHOB, Sp>-rHOpUIU3alsl aTOMHBIX opOuTaeit yriepona,
6- u m-cBsi3u. CTPyKTypHasi U reomMeTpuueckas (IMc-TpaHc-) u3omepus. Pu3nuecKkue CBOWCTBA
QJIKEHOB. XUMHYECKHE CBOMCTBA: PEaKLMUU IPUCOCIAMHEHUS, 3aMEILEHUS B O-TIOJIOXKEHHE IIPH
JIBOMHOM CBSI3H, IOJIMMEpU3aluu U okucienus. [Ipasnno MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JIBOMHYIO cBsA3b. CIOCOOBI MOTY4YEHUS U TPUMEHEHHE AJIKEHOB.

ATKagueHBl. Knaccudukanus aJIKaJINEHOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KyMyauposarusie). (OCOOEHHOCTH 3IEKTPOHHOIO CTPOEHHS M XUMHUYECKHX
CBOMCTB CONpsDKEHHBIX JueHoB, 1,2- n 1,4-npucoenunenue. IlonmuMepusanus conpspKEHHBIX
nueHoB. CriocoObl MOTy4YeHHs ¥ TPUMEHEHNE aJIKa/IueHOB.

Ankunbl. ['omMonorudeckuii psj ankuHOB, oOmas Qopmyna, HOMEHKIATypa U H30MEpHS.
DJIEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ aJKWHOB, SP-TUOPUAM3AINAS ATOMHBIX
opbutaneit yriepona. @DuU3NYECKHUE CBOWCTBA aJKWHOB. XHMHUYECKHE CBOWCTBA: pPEaKIUU



MNpUCOCAUHCHUS, AUMCPpU3ALUN W TPpUMCPU3AILUU, OKHCJIICHUA. Kucnoraele cBoiicTBa AJIKUHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBsi3b. KadecTBEHHBIE peaknuu Ha TPOUHYIO CBs3b. CHOCOOBI
MOJIYYCHHA U MIPUMCHCHUC aJIKUHOB.

Apomarudeckue yrieBoaopoabl (apeHsl). ['oMonormueckui psn apeHoB, obmias dopmya,
HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbI OeH30Ia.
dusnuecKkue CBOWCTBA apeHOB. XHMMHUYECKHE CBOWMCTBAa OCH30JIa W €ro TOMOJIOTOB: pPEaKLUU
3aMenieHus B OEH30JIbHOM KOJIbIIE U YIJIEBOJOPOJAHOM pajauKalie, pPeakluu TPUCOSAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. [IpencraBneHre 00 OPUEHTHUPYIOIIEM JICHCTBHM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MPUMEPE ATKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, THIPOKCUIILHON, aMUHO-
U HUTPOTPYHNNBI, aTOMOB TajoreHoB. (OCOOCHHOCTHM XHWMHYECKHX CBOWCTB  CTHpOJIA.
[Tonmumepuzanus cruposna. CrocoObl MOTYyYEHHs U IPUMEHEHHE apOMAaTHUYECKUX YTIIEBOIOPOIOB.

[Tpupoansrtii ra3. [lonyraeie HedTsHBIC Ta3pl. HedTh 1 € mpoucxoxxnenne. KameHHBIN yrob
U TIPOAYKTHI ero nepepadboTku. CriocoOsl nepepaboTku HeYTH: IeperoHKa, KPeKUHT (TEPMUYECKUH,
KaTajduTHueckuil), pudopMuHr, nupoiu3. [lpoaykTel mepepaboTku HedTH, X HPUMEHEHHE B
MPOMBIIIICHHOCTH U B OBITY.

I'eneTnyeckas cBs3b MECKAY pa3JIMYHbIMU KJIACCaAMH YTIJICBOJOPOIOB.

OIEKTPOHHOE CTPOEHUE TAJOTCHIIPOU3BOAHBIX YINIEBOAOpPONOB. Peakuuu 3aMmemeHus
rajoresa Ha THAPOKCOTPYIILY, HUTPOTPYIIlYy, IUAHOTpylIly, aMuHorpymmy. JlelictBue Ha
rajJlOreHIPOU3BOAHBIE  BOAHOIO M CIUPTOBOIO  pacTBopa  wiénouyu.  Bsaumonencrsue
JUTAIOTCHAJIKAHOB C MAarHueM M UIUHKOM. [IoHsATHE O MEeTaJuI00pPraHMYeCKUX COEIUHEHUSX.
Vcnonb30BaHue TIajJOreHNpOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE M IIPU CHHTE3€
OpPraHNYECKHUX BEIIECTB.

3KCH€DI/IM€HT3JII)HI)IG METOAbI U3YUCHHUA BCIIICCTB U UX HDGBDaIlIGHI/If/'II N3YUCHHUC (1)I/ISI/I‘~ICCKI/IX
CBOWCTB YIJIEBOJOPOJIOB (PacTBOPUMOCTB), Ka4ECTBEHHBIX PEAKLMH YTIEBOJOPOIOB Pa3IHMUHBIX
KjaccoB (oOecuBeurnBaHME€ OpOMHON WM HMOJHOM BOJABI, pPAcTBOpAa IME€pMaHraHara KaJus,
B3aMMOJICIICTBUE alleTWIeHAa C aMMHA4HbIM pacTBOpoM okcuaa cepebdpa(l)), kauecTBeHHOE
oOHapy)XeHHe YTJIepoaa U BOAOPOJa B OPTaHMUYECKHUX BEIIECTBAaX, MOJTy4YEHHE STHICHA U N3ydeHUE
€ro CBOWCTB, O3HakomileHHe ¢ KoyekuusMu «Hedtb» u «Yromp», ¢ obpaslamu IulacTMacc,
KaydyKOB M PpE3WHBI, MOJICIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB M TaJOTCHIIPOM3BOIHBIX
YIJIEBOJOPOIOB.

KHCJIOPO}]COJICP)K&HII/IQ OpPraHun4€CKue COCAUHECHUS.

[TpenenbHble 0HOATOMHBIE CIUPTHL. CTpoeHUEe MOJIEKyl (Ha IPUMEpPEe METAHOJIa U 3TAHOJIa).
["omonoruueckuii psa, obmas popmysa, H30MepHsi, HOMEHKIATypa U Kiaccupukanus. Guznyeckue
CBOICTBa IMpeeabHbIX OJHOATOMHBIX CIIUPTOB. BOOpOAHbIE CBSI3U MEXIY MOJIEKYJIaMHU CIUPTOB.
XVMMHYECKHE CBOMCTBA: pPEAaKIMM 3aMELIEHUs, AECTUApPATAlUM, OKHUCIEHMS, B3aUMOJEHCTBUE C
OpraHMYECKUMU W HEOpPraHWYeCKMMHU Kuciaoramu. KadecTBeHHas peakiuss Ha OJHOATOMHbIE
cnupThl. JleficTBHe »TaHONa M METaHOJAa Ha OpraHu3M uyenoBeka. CrnocoObl TOJTY4YEeHUs |
MPUMEHEHHE OJTHOATOMHBIX CIIHPTOB.

[TpocTteie 2¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOEHHOCTH (U3MUECKUX U XHUMHUYECKUX
CBOWCTB.

MHuoroaroMHEIE CIIMPTBI — OTWIICHTJIMKOJIb W TJIMLCPHH. dusznyeckue M XUMHUYECKHUE
CBOMCTBA: pcaknuuun 3aMCHICHUA, B3aHMOﬂCﬁCTBHC C OpPraHn4cCKMMMU HW HCOPraHNYCCKUMU



KHCJIOTaMU, Ka4YCCTBCHHAaA pPCaKUUsA HAa MHOIOATOMHBIC CHHUPTHI. Hpe,Z[CTaBJICHI/IC 0O MEXaHU3ME
peaknuii HykJ1eouILHOTO 3aMenieHus. JleficTBre Ha opranu3M denoBeka. CriocoObl MOTYyYeHUS U
MPUMCHCHUC MHOI'OAaTOMHBIX CITUPTOB.

®enon. CTpoeHHe MOJICKYIbI, B3aMMHOE BIUSHUE THAPOKCOTPYNIBI M OCH30JIBHOTO sIpa.
®dusnveckue cpoiictBa (eHona. OCOOCHHOCTH XHUMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIC
peakiuu Ha (enon. TokcuuHocTh ¢enona. CrocoObl MONMydYeHUs W TpUMEHeHue (eHona.
®enonpopManbaeriuaHas cMoa.

KapOoHuIbHBIE COEAMHEHUS — alIbAETH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUIIbHOM
rpynmbl. ['oMonoruueckue psapl ajdbJerHJ0B M KETOHOB, oOmas ¢opmyna, u3oMepus u
HOMEHKJIaTypa. Pu3nyecKue CBOMCTBA aJIbIECTUIOB U KETOHOB. XMMUYECKUE CBOMCTBA AJIbIETUIOB
U KETOHOB: peakuuu npucoeAuHeHusa. OKHCIEHUE albJEeruJ0B, KaueCTBEHHBIE pEaklUu Ha
asnpaeruabl. CrnocoObl NOMY4YEHUS U IPUMEHEHHE aJIbJIETUA0B U KETOHOB.

OMHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTH. (OCOOCHHOCTH CTPOCHHS MOJICKYIT
KapOOHOBBIX KHUCIOT. M3omepus M HOMeHKiarypa. (Du3nueckue CBOWCTBA OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHCIOT. BOoIOpoaHBIE CBSA3M MEXKIY MOJIEKYJIaMU KapOOHOBBIX KHUCIIOT.
XUMHUYECKHUEe CBOWCTBA: KHCJIOTHBIE CBOMCTBA, peakiMs STEPUPHUKALUH, PEAKUUH C y4acTHEM
YIII€BOJOPOAHOTO panukana. (OcCOOEHHOCTH CBOMCTB MypaBbHUHOW KUCIOTHL. [loHsTHE O
NPOU3BOAHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX 3¢pupax. MHoroodpasue KapOOHOBBIX KHCIOT.
OCOOCHHOCTH CBOWCTB HEMPEACTbHBIX U ApPOMATUYECKHX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX
KUCIIOT, THAPOKCHUKAapOOHOBBIX KHCIOT. [IpeacraBurenn BbICIIMX KapOOHOBBIX  KHCIIOT:
CTCapHHOBAs, TIaJbMHUTUHOBASA,  OJCHHOBAS, IUHONIE6As,  AUHONEH08AsI KACIOTEL.  CrocoOs
HOJY4eHHS ¥ TPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxuble 3¢upsl. ['omonornyeckuii psa, obmas Qgopmyna, U3oMepus U HOMEHKIATypa.
DuU3nYECKUEe 1 XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJTOYHOU Cpelie.

Kupsl. Crpoenue, ¢uznyeckue W XUMHYECKHE CBONCTBA XHUPOB: THAPOJIU3 B KHUCIOW U
meno4yHoi cpene. OCOOEHHOCTH CBOMCTB KHMPOB, COAEPIKALIMX OCTATKM HETPENeNbHbIX JKUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBb1Ta KaK COJIM BBICIIUX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIelCcTBHE.

OO6mass xapakTepucTuka yrineBoaoB. Kraccudukanus yrmeBogoB (MOHO-, [U- U
nonucaxapuael). MoHoOcaxapuabl:  TIIOK03a,  (pyKTO3a, rajlakTo3a, pudo3a, 1e30Kkcuprudosa.
duznyeckue CBOWCTBA U HaxoXJeHue B mpupoae. PorocunTe3. XUMHUECKHE CBOICTBA TIIIOKO3BI:
peaKkLuy C yYaCTHEM CIUPTOBBIX U aJbAECTUAHON TPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OpOXKEHHE.
[IpuMmeHeHne TIOIOKO3bI, €€ 3HAUYCHHE B JKU3HENEATENBHOCTH opraHu3Ma. Jlucaxapuabl: caxaposa,
MaJlbT03a W JIaKTO3a. BoccTaHaBiIMBAMOIIME W HEBOCCTAHABIMBAIOIIME AWCaxXapwIbl. | maponus
mucaxapuaoB. HaxoxneHue B mpupoae u mnpumeHeHue. [lommcaxapuipl: Kpaxmai, TJIMKOT€H U
nemntroio3a. CTpoeHne MaKpoOMOJIEKY T Kpaxmalia, TIIHKOTeHa U HEeJUTI003bl. DU3nveckne CBOWCTBA
Kpaxmalia M HEeJUTI0N03bl. XMMHUECKHE CBOWMCTBA Kpaxmala: TUIPOJIHN3, KaueCTBEHHAs pEaklus C
1o oM. XMMHUYECKHE CBOWCTBA IIEJUTIOIO03BI: THAPOIIH3, MOTydeHHe dPUpoB NeIUTono3bl. [loHsaTre
00 UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO03a, alleTaTHBIN MIENK).

OKCIIEpUMEHTATbHBIC METOJbl M3YYEHHUs BEHIECTB M WX NPEBPANICHUN: PACTBOPUMOCTH
pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE 3TAHOJIA C HATPUEM, OKHCIIEHUE 3TUJIOBOTO CIIUPTA B
aJbACTU]T HA PACKAIEHHOW METHOM MPOBOJIOKE, OKUCIEHNE ATHJIOBOTO CIIMPTA AUXPOMATOM KaJIHs
(BOBMOXKHO WCIIOJB30BAaHUE BUICOMATEPHUATIOB), KAUeCTBEHHBIC pEaKIWW Ha ambAeTUAbl (C




runpokcugoM quammuncepedpa(l) u runpokcuaom meau(ll)), peakuus rimnepuHa ¢ THIPOKCUAOM
meau(Il), XuMuYeckne CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJICHCTBHE pacTBOpa
IoKo3bl ¢ ruapokcuaoM  menu(ll), B3aumopeilicTBue Kpaxmaiga € HMOAOM, pEIICHHE
9KCHEPUMEHTAIbHBIX 331a4 1o TeMaM «Cruptel U (eHonbl», «KapooHoBbIe KHUCHOTHI. ClOXKHBIE
UPBD».

A30Tc011ep>l<anme OpraHu4eCKue COCAUHECHU .

AMUHBI — OpraHWYECKHEe MPOU3BOIHbIC aMMuaka. Kitaccupukanus aMuHOB: anudarnyeckue
U apoMaTUYEeCKue; MepBUYHbIC, BTOPUUHbIE U TpeTHuHble. CTpoeHue MojeKys, oomas gopmyia,
WU30MepHs, HOMCHKJIATypa W (hU3WYECKHE CBONCTBA. XHMMHYECKOE CBOWCTBA amM(PaTHUIECKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOU
kucaoToi. Conu aKMIIaMMOHHS.

AHWINH — Npe/icTaBUTENb aMUHOB apoMarudeckoro psna. CrpoeHue aHuiavHa. B3anmHoe
BIMSIHAE TPYIIl aTOMOB B MouieKyne aHwinHa. OCOOCHHOCTH XMMHYECKHX CBOWMCTB aHWJIMHA.
KavecTBenHsle peakiiuu Ha aHWIMH. CriocoObl MOTy4YeHUs U IPUMEHEHUE anupaTHIeCKUX aMUHOB.
[Tony4yeHne aHuIMHA U3 HUTPOOEH30A.

AmuHokuciotel. HomeHnkiiatypa u uzomepus. OTaenbHble NPEICTaBUTENIN (L-aMUHOKHCIIOT:
[JIMIWH, anaHuH. Ou3nyeckue CBOMCTBA AMHUHOKHUCIOT. XMMUYECKHUE CBOMCTBA AMHUHOKHUCIOT KakK
aM(OTEPHBIX OPTaHUYECKUX COCTUHEHUH, peakiys MOJMKOHACHCAINY, 00pa30BaHHE MENTHIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIIOT. CUHTE3 U TUAPOIN3 MENTUIOB.

benku kak npupoansie noaumepsl. [lepBudnas, BropuyHas U TpEeTUYHAsI CTPYKTypa OEiIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOIN3, ACHATYpaIisl, KAUeCTBEHHBIC PEaKIIUK Ha OCJIKH.

DOKCHEpPUMEHTAIbHBIC METOIbI M3YUEHHUS BEIIECTB M MX MMPEBPAIICHUI: PaCTBOPEHHUE OCIIKOB B
BOJIE, JIeHaTypamusi OCJIKOB TpH HArpeBaHWM, I[IBETHBIE PEAKIUU Ha OCNKH, pEeIIeHHue
ASKCIEPUMEHTAIBHBIX 3aJad 10 TeMaM «A3O0TCOJepKalllhe OpPraHUuYeCKUe COCIUHEHUS» U
«Pacrio3HaBaHME OPraHMYECKUX COCTUHEHUIN.

BBICOKOMOJICKyJIﬂprIe COCIMHCHHUA.

OCHOBHBIC IIOHSTHS XHMUH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁI MOHOMCp, IIOJHUMED,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IOJIUMCPU3ALUU, CPECAHAA MOJICKYJIIpHAasA Macca. OcHOBHEIE MCTOBI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/II\/JI — NoJIMMEpHU3alus U MOJIUKOHACHCAIIW.

[Tonmumepnble MaTepuansl. [lmacTmacchl (MOMUATHIICH, MOJUMPONUIICH, MOIUBUHIIXIOPU],
MOJIMCTUPOJI, TTOJIMMETHIMETAKpUIAT, MOJUKApOOHATHI, MOMUATHICHTepedTanar). Ytunuzamus u
nepepaboTka MiacTuka.

OnacToMepbl:  HAaTypalbHbIM  KaydyyK, CHHTETHYEeCKME  Kaydyyku (OyTaJaueHOBBIH,
XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, LIEPCTh, MIENK), MCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[TomuMepsl CIIEIUANTBHOTO Ha3HAaYeHUs (Te(IIOH, KEBJap, SJICKTPOIPOBOJISIIINE MOIUMEPHI,
OunopasiaraeMbie TOTUMEPHI).



OKCIIEPUMEHTAIbHbIE METObl M3YYEHHUsI BEIIECTB U WX NPEBPALICHUN: O3HAKOMJICHUE C
oOpa3uaMu  TMPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacC, KaydyKoB, peLICHUE
HKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOHY.

PacuérHble 3a1a4n.

Haxoxaenne MoNeKylIsspHOW (OPMYIbI OPTraHHMYECKOTO COCAMHEHHUS 10 MAaCCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHHE MOJCKYJISIPHOW (OpMyIBI OpraHUYECKOTrO
coequHEeHUs 1Mo Macce (00BEMY) MPOYKTOB CrOpaHus, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY)
NPOJYKTOB pPEaKIWW W/MIM HWCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (OPMYIIBI
OpPTaHMYECKOTO BEIIECTBA HA OCHOBE €ro XWUMHUYECKHX CBOWCTB WM CIOCOOOB TOJydYeHUS,
OTIpeIeIICHUE JIOJTU BBIXO/Ia IPOIYKTA PEAKIIMH OT TEOPETUICCKHA BO3MOXKHOTO.

MexnopeaMeTHBIE CBA3H.

Peanuzanus MexnpeIMETHBIX CBsi3ed IMpU HM3ydyeHUM opranuyeckol xumuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BAHUWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, Tak H
IIOHATUM, IPUHATBIX B OTAEIBHBIX IIPEAMETaX €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO01mue ecTecCTBeHHO-HAYYHBIC TTOHSATHUS: SBJICHUE, HAyYHBIA (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHajgu3, CHHTE3, Kiaccupukamms, HAOJIOJACHUE, HU3MEPEHHE, OSKCIEPUMEHT, MOJCIb,
MOJEIUPOBAHUE.

®duznka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, YHEPTEeTHUECKUN YPOBEHbD,
BEIIIECTBO, TEJIO, O00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (DU3WYECKHE BEITUYHHBI, €IMHHIIBI
HU3MEPEHHMS, CKOPOCTh, DJHEPI'Hsl, Macca.

buonorus: kimetka, opraHm3M, SKocucTrema, Ouocdepa, MeTadoJIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN W TeTepoTPOPHBIN TUN NHUTaHUS, OpokeHue, (OTOCUHTE3, IbIXaHUE, OENKH,
YTJIEBOIbI, )KUPBI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

FGOFpa(bI/I}II IOJIC3HBIC UCKOIMAaCMBIC, TOIIIIUBO.

TexHoorus: MUIICBLIC TPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IMUTAHWA, MOIOMIUC CPCIACTBA,
MaTepHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.



INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUC POCCUNHCKOM IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEAEIEHUIO;
HaJIM4Me€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXcCs
PYKOBOJICTBOBATHCSl MPUHATHIMH B OOIIECTBE NpPaBUIAMU W HOPMAaMH IIOBEICHUS; HAINYHE
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIM9HOCTHBIC Pe3yNbTAThHl OCBOCHHS MPEAMETa «XHUMHUS» OTPAKAIT CHOPMUPOBAHHOCTH
OIIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEILHOCTH O0YUYAIOIIUXCsI B MPOIIECCE pealln3alluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIC PE3yabTAThl OCBOCHHS IMPEaMETa «XUMHS» OTPAXKAIT CHOPMUPOBAHHOCTD
OTIBITA TIO3HABATEILHON U MPAKTHUECKON JEATEIIFHOCTH 00YUYaIOMIUXCsl B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM JCATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS

0CO3HaHMsI 00YJarOIMMKCS CBOUX KOHCTUTYLHMOHHBIX IIPaB U 00s3aHHOCTEH, YBaXEeHHUS K
3aKOHY U MPaBONOPSAKY;

MIPEACTABJIICHUS O COLMAIBHBIX HOpPMax M TPaBWIaX MEXKJIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘~I€6HI)IX ITPOCKTOB,
peHICHUA y‘IC6HBIX 1 NTO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB;

CIIOCOOHOCTH MOHUMATh U IMPpUHUMAaTh MOTUBBI, HAMCPCHU, JIOTUKY W apI'YMCHTBI APYTHUX
IIpU aHaJIU3€ Pa3INYHbIX BUAOB y‘IG6HOI>i JACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCTIUTAHMS:

LIECHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY K HAy4YHOMY HACIEIUIO OTE€YECTBEHHOMU
XHMHH,

YBaXXCHHUA K IPOLECCY TBOPUYECTBA B obnactu TCOPHUU M IPAKTUYCCKOI'0 IMPHIIOKCHUA
XUMHHU, OCO3HAHUA TOIO, YTO HJAHHBIC HAYKHU CCTb PE3YJIbTaT JJIIUTCIbHBIX HaGJIIO)IeHI/If/'I,

KPOMOTJIMUBLIX O9KCIICPUMCHTAJILHBIX ITOUCKOB, IOCTOAHHOI'O TPpyAda y‘IéHBIX " IPAKTUKOB;

UHTEpECa M II03HABATEIbHBIX MOTHUBOB B IIOJIYYEHUUM U IIOCIEAYIOLIEM aHaIu3e
MH(pOpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBCHHOI'O CO3HAaHUsA, STHYCCKOI'O IMOBEACHMA,



CIIOCOOHOCTH OLIEHUBATh CUTYAIUH, CBSI3aHHBIC C XUMHYECKUMU SIBIICHUSIMU, U IPUHUMATH
OCO3HAHHBIE PEIICHHUsI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILICHUBATh cBOE IOBCACHHUEC M IIOCTYIIKHM CBOHUX TOBapI/IHIeﬁ C HO3PII.[PII>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUsA HOCJIGIICTBI/Iﬁ IMMOCTYIIKOB;,

4) ¢hopMHUPOBaHHS KYJIbTYPHI 3/10POBbSI:

MOHWMAHUS IIEHHOCTEH 370poBoro u 0Oe3omacHoro oOpasza >KH3HH, HEOOXOIMMOCTH
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTBCHHOMy (I)I/I3I/I‘ICCKOMY H IICUXUYCCKOMY 310POBbIO;

coOuo/ieHus MpaBuil 0€30MacHOro OOpamieHHsT ¢ BEIIECTBAMU B OBITY, IOBCEIHEBHOU
JKU3HU, B TPYIOBOM JIEATEIbHOCTH;

MOHUMAaHUS IICHHOCTH TPAaBWJI HWHAWBUIAYAJIbHOTO M KOJUIGKTHBHOTO O€3011acCHOTO
MOBEJICHUS B CUTYAILUAX, YTPOKAIOIINX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI IOCJEACTBUI M HENPHUITUS BPEIHBIX NPUBBIUEK (YHOTPEOJIECHHUS aJIKOIoJid,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IGGHO-HCCHGI{OB&TCHBCKOﬁ JCATCIIBHOCTH,
06H_IGCTB6HHO HOHGSHOﬁ, TBOp‘IGCKOﬁ U APpYyrux BUJax ACATCIBHOCTU,

YCTAaHOBKM Ha AaKTHBHOC Y4YaCTUC B PCIICHHMU IMPAKTUUYCCKHUX 3adad counaanoﬁ
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJjlacca, IHKOJ'ILI);

HHTEpECa K MPAKTUUCCKOMY H3YUCHUIO npocbeccnﬁ pa3jin4yHoro poaa, B TOM 4YHCJIC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHUH 110 XUMHU,

YBa)X€HUs K TPYAY, JIIOASAM TpyZAa U pe3yJbTaTaM TPYJA0BOM NEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHAMBUAYAJIBHOM TpaeKTOpUM OOpa3oBaHMUs,
Oynyueil nmpodeccun U peaau3aluy cCOOCTBEHHBIX H3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEl 001IeCTBa;

6) 3K0JIOrH4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH 11eJecO00pa3HOro OTHOIICHUS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa HKOJIOTMUECKUX MPOOJieM, BIUSHUS SKOHOMHUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbl;

OCO3HaHUA HeO6XO}II/IMOCTI/I HUCITIOJIB30BaHUA JIOCTI/I)KGHI/II;'I XUMHU IJId p€HICHUSA BOIIPOCOB
panrOHAJIBHOI'O MPpUPOAOIIO0JIb30BAHN A,



AKTUBHOI'O HEINpUATUS AEHUCTBUM, MPUHOCALIMX BpPEI OKPYXKAKOLIEH MPUPOJHON Cperne,
YMEHHMsI TPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MpeaIpUHUMAEMbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOrO SKOJOTMYECKOIO0 MBIIIJIEHUS, 3KOJOTMYECKOM KYJIbTYpBI, OIbITA
JEATCIIBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH UJICOJIOTHU XeMOPOOUH;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd U
00LIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CcHeNUGUKA XMMHUU KaK HayKd, OCO3HaHus €€ ponu B (HOPMUPOBAHHUU
PALMOHAJILHOTO HAyYHOT'O MBILUIEHUS, CO3/IaHUU LI€JIOCTHOTO MPEACTaBICHUS 00 OKPYKaIoIeM
MHUpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpobsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JUJII COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPAaBIEHHOCTH M Ba)KHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYPHbI, B PEIICHUU T100aTBHBIX MTPOOJIEM YCTOMUMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYCCKOM, THUIIEBOM M OKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00€ecCTeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHMMAHMS CYIIHOCTH METOJOB ITO3HAHWI,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAayYHBIX (DAaKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOJIB30BaTh XUMHYECKUES 3HAHUS JJI1 pCIICHUA HpO6JI€M
B PCAJIbHBIX KU3HCHHBIX CUTYAllUAX;

MHTEpeca K O3HAHUIO, UCCIIEN0BATENbCKOMN IS TENbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAaHUM MO XUMHH B COOTBETCTBHH C >KU3HEHHBIMHU

MOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3iIuyHbIXx cdepax mnpodeccuoHaIbHOM
JIeATEITbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTaHpe}]MeTHBIe PE3YIBTATBI OCBOCHHA MPOrpaMMbl IO XMMHUHW Ha YPOBHE CPCIAHECTO
0011ero 00pa3oBaHus BKIIOYAIOT:



3HaUMMBbIC i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCITUTLINHAPHBIC
(MeXmpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIH3YEMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprusi, SIBJICHHE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKT, MPHUHIIUI, THIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHE);

YHHUBEpCAIbHbIE yueOHble  JeiCTBUS (mo3HaBaTenbpHBIE, KOMMYHHMKaTUBHBIE,
perynatuBHbIE), oOecrieynBatoniyie  GopMUpoBaHHE  (YHKIHOHAIBHOW  TIPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMM 00Y4aroIIuXCs;

CIIOCOOHOCTD 06yqa10m14xc;1 HCIIOJIB30BaTh OCBOCHHBIC MCKIAUCHUIITIMHAPHBIC,
MHPOBO33PCHUYCCKHUE 3HaHUA KW YHUBCPCAJIBHBIC yLIe6HBIe HeﬁCTBHH B II03HABaTEIILHON H

COLIMAJIbHOM IIPAKTHKE.

MeTaHpeI[MCTHHe pE3yjibTaTbl OTPAXKAKOT OBJIAJICHUC YHUBCPCAJIIbHBIMU y‘le6HBIMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMA IICP'ICTBHSIMPI.

Ilo3naBaTe/bHbIE YHHBeEPCcAJIbHbIE YueOHbIE el CTBUS
3) 0a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOATENIFHO (OPMYIHPOBaTh U aKTyaIM3UPOBAaTh IPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeCAC/IATh LCIIN ACATCIBbHOCTHU, 3aAdaBasd IHIapaMETpbl W KPUTCPUU HUX JOCTUKCHHA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITIOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BaTh IIPU OCBOCHUHU 3HaHUHI HpI/IéMLI JJOTMYCCKOI'0 MBIINUICHHA. BbIICIATH
XapaKTCPHBIC TIPHU3HAKU MOHATHH U YCTaHaBJIMBaTb WX B3aWMOCBA3b, HWCIOJb30BATH
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BsICHEHHS OTACIBbHBIX (I)aKTOB u HBHGHHﬁ;

BbIOMpATh OCHOBAHMS M KPUTEPUH I KJIaCCU(UKALIMY BELIECTB U XMMHUECKUX PEaKIIMiA;

YCTaHaBIMBATh IPUYNHHO-CIICCTBEHHBIE CBSA3U MEXY U3Yy4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMUECKHUE pacCyXJeHUs (MHIYKTHBHbIC, JAEIYKTUBHBIE, 110 aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH W NPOTHUBOPEUUS B pacCMaTpUBAEMbIX SIBICHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3AKJIFOYECHUS;

OPUMEHATHh B MpoOIecce MO3HAHUS UCIOJIb3yeMble B XMMHUHU CHMBOJINYECKHE (3HAKOBBIE)
MO/JIEJH, TPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakiud — TpU pPELIeHUH Y4eOHbIX
MTO3HABATENIBHBIX M IMPAKTHUYECKUX 3a]a4, NPHUMEHITh Ha3BAaHHBIE MOJEIBHBIC MPEIACTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIaACTb OCHOBAMH MECTOJ0OB HAYYHOT'O ITO3HAHUA BCIICCTB U XUMHWYCCKUX pCaKHHﬁ;



dbopMynupoBaTh eI W 33Ja4d HCCIEAOBaHHWs, WCIOJIb30BaTh IIOCTABICHHBIC W
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

BJIaACTb HAaBBIKAMH CAMOCTOATCIBHOI'O IIJIAHUPOBAHHUA W TIPOBCACHHUA YUCHUYCCKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMECHHUSI HAOIIOAATH 332 XOJOM IpOIecca, CAMOCTOSITEIHLHO
NPOTHO3UPOBATh €ro pe3yibTar, (popMyaupoBaTh 0000OLICHHS M BBIBOJIBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJICITAHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JI€ATENbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOIOB PpELICHUS
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB [TI03HAHMS.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBATbCSI B  PA3JIMYHBIX HCTOYHUKAX HHGpopMalMKU (HAY4YHO-TIOMYJIApHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh HMH(DOPMAIMIO pPA3JIMYHBIX BHUJOB MU (GOPM MpEACTaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUUBOCTH;

GbopMyIUpOBaTh 3aMPOChl M MPUMEHSATH PA3IMYHBIE METOJABl IMPU TOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /1JIs BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

IpUOOpeTaTh ONbIT MCHOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpeacraBieHus WHpopManuu (CXEMBl,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4YHBIM SI3bIK B KauyecTBE CpeacTBa Mpu paboTe ¢ XMMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKue) 3HakKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATIIJHOCTH.
KoMMyHuKaTHBHBbIe yHHBepcalbHble Y4eOHbIe el CTBHUA:

3a1aBaThb BOIIPOCHI 11O CYHICCTBY O6CY)K,Z[8.€MOI\/’I TEMBI B XO0AC Auajaora W/ M AUCKYCCHHU,
BBICKa3bIBaTh UJCH, (1)OpMy.]'II/Ip0BaTI) CBOM MPCAJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHU A
HpeHHOX(eHHOﬁ 3aJa4dHu,

BI)ICTyrIaTI) C HpGSGHTaHI/IeI\ﬁ pe3y.]'H)TaTOB HO3HaBaTeJ'H>HOI71 JCATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHHUH XUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWCTB HW3Y4YaeMBIX BEIECTB,
peanu3anuu y4eOHOTO MPOeKTa, U (POPMYIHPOBATH BBIBOJBI MO pPE3yiIbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHMH MyTEM COTJIACOBAHUS TTO3HUITNI B X0J1e 00CYX ACHUS 1 0OMEHA MHCHHSIMHU.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO TO3HABATENBHYIO ESTEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO0 MEpe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeyiaraeMblid AITOPUTM JCUCTBUN TIPHU BHITIOJHCHUH YYEOHBIX M HCCIIEIOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4E€TOM MOJYyYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBISITH CAMOKOHTPOJIb JASSTEILHOCTH HA OCHOBE CAMOAHAIM3a U CAMOOLICHKH.
HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTpaMMbl 110 XUMUU Ha YIriayOJIEHHOM YpPOBHE Ha
YpOBHE cpeaHero oOuiero oOpa3oBaHMs BKIIOYAIOT crenuduueckue JUisi y4eOHOro mpeamMera
«XHUMHUs» HaydyHblE€ 3HAaHUS, YMEHMSI U CHOCOOBI NEHCTBUI IO OCBOEHUIO, MHTEPIpETAlMU U
npeoOpa3oBaHUIO0 3HAHUM, BUBI JESTEIBHOCTH M0 MOJYyYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO
3HAaHWA B Pa3IMYHBIX YYCOHBIX CHUTYallUsSX, & TAaKKe B PEATbHBIX JKU3HCHHBIX CHUTYAIHSX,
CBSI3aHHBIX C XuUMuUEH. B mporpamme mo XuMuM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
rojilaM U3y4eHusl.

10 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTpa)karoT:

c(OPMHUPOBAHHOCTb NPEACTABICHUI: O MecTe W 3HAYeHUH OpPraHWYeCKOM XHMHUU B
CUCTCMC CCTCCTBCHHBIX HAYK U ee poJjin B oOecrieueHnun yCTOfI‘IPIBOFO Pa3sBUTHA 4CJIOBCUCCTBA B
pelIeHUH MPOo0JIeM 3KOJIOTHYECKOM, SHEpPreTUYecKoM W MUIEBOM 0e30MacHOCTH, B pa3BUTHU
MCIUIHHBI, CO3JaHWH HOBBLIX MATCPUATIOB, HOBBIX HCTOYHHMKOB OHCPIrHUHU, B obecrieueHu
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJI0BEKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO H
IIPUPOJHON Cpene;

BJIAJICHUE CHUCTEMOM XUMHYECKUMX 3HAHUHM, KOTOpAas BKIIOYAET: OCHOBOIIOJIATAIOIUE
MOHATUS — XUMHYCCKHH D3JI€MEHT, aToM, SAPO M 3JEKTpOHHAas o0ojo4yka aroma, s-, pP-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aTOMa, THOpHUIW3alUs aTOMHBIX
opOuTanel, HMOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEIeT,
GyHKIMOHATbHAS TPYIIA, paauKai, CTPYKTypHbIe (OpMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIE), M30MEpHUsSl CTPYKTypHas U TPOCTPAHCTBEHHAsl (Te€OMeTpHYecKas, ONTHYECKasl),
MU30MEpbI, TOMOJIOTHYECKHA Psifi, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOJEp KAIlIHe
OpPraHUYEeCKHE COCIUHEHUS, MOHOMEpP, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCTMHEHUS; TEOpWHU, 3aKOHBI (mepuommdeckuii 3akoH [[. . MenpaeneeBa, Teopusi CTpOEHUS
oprannyeckux BemiectB A. M. byTiepoBa, 3akOH COXpaHEHUSI MacChl BEUIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIlEHUsS DSHEPTUH TPH XHUMHUYECKHX PpEeaKIUIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM S3BIK XMMHUH, MHPOBO33PEHUECKUE 3HAHUs, JICKAIIME B OCHOBE ITOHUMaHUSA
MPUYMHHOCTH M CHUCTEMHOCTHM XHUMHYECKHX SIBJICHUM; TPEACTAaBICHUS O MEXaHU3Max
XAMHMYECKUX PpEaKUUid, TEPMOJAMHAMUYECKMX M KHHETHYECKMX 3aKOHOMEPHOCTAX  UX
MPOTEKAHHUs, O B3aUMHOM BIIUSSHUM aTOMOB W TPYIIl aTOMOB B MOJIeKyJiaX (MHAYKTHBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl [ u Il pona); dakromoruueckue CBEACHHUS O CBOWMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOJIh30BaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY



n HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH YCJIOBCKA, 06H_[I/IX HAay4YHBIX MTPHUHIOHUIIAX XUMHUYCCKOI'O
MIPOM3BOICTBA (HAa MpUMepe TPOU3BOACTBA METAHOJIA, IEPepabOTKU HEDTH);

chOpMUPOBAHHOCTh ~ YMEHHUUH:  BBIIBISATH  XapaKTepHble  IpPU3HAKU  TOHATHUH,
yCTaHaBIUBATb UX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOUIME MOHSATUS IPU ONUCAHUU
COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

MCII0JIb30BaTh XMMUYECKYI0 CUMBOJIUKY AJI1 COCTaBJIEHUS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHNYEeCKHX BEIIECTB;

COCTaBIIAITh YPAaBHEHUS XUMUYECKUX PEAKLIUN U PACKPBIBATh UX CYHIHOCTh: OKUCIATEIBHO-
BOCCTAaHOBUTEINIbHBIX PEAKIMI MTOCPEJCTBOM COCTABJICHUS HJICKTPOHHOIO OanaHca 3TUX peaKiuid,
peakuuii MOHHOro oOOMEHa NyTEéM COCTABICHHMS HX IIOJHBIX M COKpAIIEHHBIX MOHHBIX
YpaBHEHU;

H3TrOTaBJIMBAaTb MOACIM  MOJICKYJI OPraHMYCCKHUX BCHICCTB I HWJUIIOCTpAIlMU  HUX
XUMHUYCCKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHMU A,

c(OpMUPOBAHHOCTh YMEHMI: YCTAHABJINBATh MPUHAIJIEHKHOCTh U3YUECHHBIX OPraHUYECKUX
BEIIIECTB 10 UX COCTAaBY U CTPOCHUIO K ONpeAEIEHHOMY KJIacCy/TpyIilie COeAUHEHNH, 1aBaTh UM
Ha3BaHUs N0 cucremarndyeckoid HoMmeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAaHUS
JUIs  OTAENbHBIX MpPEICTaBUTENIEH OpraHUYeCKUX BEIIEeCTB (ITHUJICH, alleTWIEH, TOJYyOl,
TJIMIEPUH, STWICHTIUKOIb, (QeHos, (OpMaIbICTHA, aleTaldbJerull, AaleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCJIOTa, CT€ApUHOBAs, OJCMHOBAas, MaJIbMUTUHOBAs KHUCIIOTHI, TJIUIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUJIMH, TUBUHUII, U30IIPEH, XJIOPONIPEH, CTUPOII U JIPYTHE);

C(bOpMI/IPOBaHHOCTB YMCHHA ONPCACIIATE BHUA XAMHYCCKOM CBSI3U B OpPraHu4€CKux
COCOAUHCHUAX (KOBaJ'IeHTHaSI 1 MOHHAaA CBA3b, G- U T-CBA3b, BOAOPOAHAA CB$I3B);

c(OPMHUPOBAHHOCTb YMEHHUS IPUMEHATh TOJO0XKEHUS TEOPHUH CTPOEHHUS] OpPraHUYECcKUX
BeniecTB A. M. bytiiepoBa 11 00BsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepu30BaTh COCTaB, CTPOECHME, (U3MUECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHMPTOB, AJlbJETUIOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUIN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIHCAXaPUJIOB),
WUTIOCTPUPOBATh TEHETHUECKYH) CBSI3b MEXIY HUMHU YPaBHEHHUSIMH COOTBETCTBYIOIIHX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHUS MOJATBEP)KJATh Ha KOHKPETHBIX IpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3M), B3aMMHOT'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHsSI XapaKTE€pPU30BaTh HCTOYHHUKHU YTIIEBOJOPOJIHOTO  CHIPHA
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepadOTKHU;



c(OpPMUPOBAHHOCTH BIAJICHUSI CHCTEMOW 3HAHWNA O EeCTECTBEHHO-HAYYHBIX METO/Aax
MO3HAHUS — HaONIOIEHUH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS,

c(hOpMUPOBAHHOCTh YMEHHSI  NPUMEHATH OCHOBHBIE  ONEpPAalUH  MBICIUTEIBHOU
JEATeIbHOCTH — aHaJM3 W CHHTE3, CpaBHEHHE, O00OOIIEHWE, CUCTEMATH3aIMIO, BBISIBICHHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH — ISl U3YYEHHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKLIHIA;

C(l)OpMI/IpOBaHHOCTb YMCHHﬁI BBISBJIATDH B3aMMOCBSI3b XMMHUYCCKUX 3HAHUM C IIOHATUSIMHU U
MNpEACTABICHUAMU APYTIUX CCTCCTBCHHO-HAYYHBIX IMIPEAMCTOB  JJIA 0osiee 0CO3HAHHOIO
MNOHUMAaHHA CYHIHOCTH MAaTCpUaJIbHOro CAMHCTBA MHpPA, UCIIOJIB30BATh CUCTCMHLIC 3HAHHA I10
OpFaHI/I‘IeCKOﬁ XUMHWHU AJIA 00BSACHEHUS U IMPOIrHO3UPOBAHUA HBHCHHfI, HMCIOIINX €CTECCTBCHHO-

Hay4HYIO [IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHUI: IPOBOAUTh PACUYETHl MO XUMUYECKUM GopMmylaM H
YPaBHCHUSM XHMHUYECKUX PEAKIMA C WCIOJb30BaHUEM (DU3MYECKHX BEIWYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXICHHUIO XMMHYECKOH (DOpPMYIIBI BEIIeCTBa 1O M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUIl: MPOrHO3UPOBATh, AHAJU3UPOBATh U OLEHMBATH C MO3ULMH
HKOJIOTMYECKON O€30MacHOCTH MOCHEACTBUSI OBITOBOW M IPOU3BOJACTBEHHOW JEATEIbHOCTU
YeJOBEKa, CBA3aHHOW C MepepadOTKON BEIeCTB, MCIOJb30BaTh MOJyYCHHbIE 3HAHMUS JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIHHO IUIAHUPOBATH M MPOBOJAUTH XHUMHUYECKUUN
9KCIIEPUMEHT (TI0JTy4eHUE U U3yYCHUE CBOMCTB OPraHUYECKUX BEIECTB, KAUCCTBEHHBIC PEAKIIUH
YIJIEBOJOPOAOB PA3JIMYHBIX KIACCOB M KHUCIOPOJCOAEPKAIIUNX OPraHWYEeCKUX BEIIECTB,
pellleHHe OSKCIEePUMEHTAIBHBIX 3a/Jad [0 PACHO3HABAHUIO OPraHMYECKUX BEIIECTB) C
coOnrofieHreM TMpaBuwil  0e30MacHOro oOpalleHuss C  BelecCTBaMH M JJaOOpaTOpHBIM
o0opynoBaHue™m, (opMyIUpoOBaTh IeJIb HMCCIEIOBAHUSA, NMPEICTABIATh B pasiIu4yHON (opme
PE3YIbTATHI OKCIICPUMEHTA, AHAJIM3UPOBATH # OUCHUBATH UX JOCTOBCPHOCTD,

c(OPMHPOBAHHOCTh YMEHHIA:

coOuro/IaTh MpaBHJa SKOJIOTUYECKH I1eJ1eco00pa3sHOro MOBEACHUS B OBITY U TPYJIOBOM
JESATENIbBHOCTH B IIEJIIX COXPAHEHUS CBOEro 370pPOBbS, OKPYXarolled NpUpOAHON cpenbl U
JIOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTb TOKCHYECKOIO JEWCTBUs Ha >KUBBIC OPraHU3MBI OIPEIEIEHHBIX
OpPraHMYEeCKHX BEUIECTB, MOHUMAas cMbIci mmoka3areis [1/1K;

AHAJIN3UPOBATH L[eJ'IeCOO6pa3HOCTB MPUMCHCHUA OpTraHNUYCCKUX BCIICCTB B
MMPOMBIINIJICHHOCTH U B 6I)ITy C TOYKH 3pCHHUA COOTHOICHHUA PUCK-TI0JIb34,

c(hOpMUPOBAHHOCTh yYMEHHI: OCYIIECTBIIATh II€JICHANIPABICHHBIN TOUCK XUMHYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4dHasl JUTepaTypa, CpeacTBa
MaccoBoit wuHGpopmaruu, HMHTEpHET M Jpyrue), KPUTHYECKU aHATU3HPOBATH XUMUYECKYIO
uH(popMalrio, iepepadbaTbiBaTh €€ U UCIIOJIB30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOI
3aga4en.



OcHoOBHBIE BH/IbI J1eITE€JIbLHOCTH Yyamiuxcs Ha YPOKe

1. BeimoHAIOT 3a1aHueE:
- B TETpaju
- CaMOCTOSATEIBHO
- B apax
- B rpynme
2. BBINOTHAIOT UHIUBUAYATbHBIC 33/IaHUS TI0 KAPTOYKaM
3. 3anuChIBaIOT PEIICHHUE Ha JI0CKE
4. Caymaror:
- y4uTesns
- OTBETHI OJIHOKJIACCHUKOB
- 3aKJIIOYCHHUE YUUTEIS
5. OTBeuaroT:
- 110 BBI3OBY yUUTEIIA
- 110 KEJAHUIO
6.06cyx)aaoT:
- OTBETHI OJIHOKJIACCHUKOB
- npobiemy
- pe3yJabTaThl SKCIIEPUMEHTA
- pe3yNbTaThl PelIeHUs 3aJa4u
- pe3yJbTaThl BHIMOJTHEHUS 3a1aHUS
7. KOMMEHTUPYIOT OTBETHI OJHOKJIACCHUKOB
8. KoppekTupyroT OTBETHl 0JIHOKJIACCHUKOB
9.BriaBuraror:
- IPEJINOJIOKEHUE
- TUTIOTE3Y
10.®opmynupyroT:
- LIeTIb YpoKa (IPaKTU4eCKOH paboTh)
- OIIpeJieNieHne
- IOHSITHE
- IPaBUIIO
- 3aKOH
- BBIBOJIBI
11.060CHOBBIBAIOT BHIOOP:
- croco0a perieHus
- crocoba orpeaeeHus
- peakTuBa
12. IlpuBoasT npumepbl
13. Haxoast unpopmanuio B TEKCTe
14. CpaBHUBaIOT
15. Xapakrepu3yroT cBOHCTBa
16. Knaccudumupyrot
17. BoIsBIAIOT 3aKOHOMEPHOCTh
18. 3anonHsArOT TAOIUITLY
19. Boicka3bIBaloT:
- IPEATIONOKEHHE O UeM-TH00
- CBO€ MHEHHE
20. OnpenensiroT TPUIHHBI
21. OTmeyaror:
- CXOJICTBO



- paznuuue
- IPU3HAKU
22. O600maror:
- “HGOPMAIIHIO
- CBeICHUS
23. YcTaHaBIMBaOT IPUYMHHO-CIIEACTBEHHBIC CBA3U
24. AHaU3UPYIOT:
- “HGOPMAIIHIO
- CXeMy
- PUCYHOK
- TabyuIy
- TaHHbIE
- pPE3yNIbTaThl SKCIIEPUMEHTA
- pe3ynbTaThl 1a00PaTOPHBIX OMBITOB
- IOTTYIIICHHBIE OITHOKH
25. CocTaBIsIOT:
- KJ1acCU(UKAITMOHHBIE CXEMBI
- 00o0IIarone Ta0JIULIBI
- IIJIaH BBITTOJIHCHUS 33aHus  (IKCIICPUMEHTA, UCCIICTOBAHMS )
- OTYET O MPOBEICHHOM HCCIEeI0BAaHUI
26. BcmioMrHAIOT ¥ 03BYYHBAIOT — MpaBUiIa 0€30MacHOi paboThl B XMMHUYECKOH J1TaO0paTOpHH
27. HabmrogaroT 3a X0J0M JI€MOHCTPAIMOHHOTO YKCIIEPUMEHTA
28. OCylIeCTBIISIIOT:
- CaMOOLICHKY
- CaMOIIPOBEPKY
- caMoaHalu3
- B3aUMOIIPOBEPKY
29. cnpaBisioT BbISIBICHHBIE OUTHOKHT

Opra}m?.aunﬂ l'[pOGKTHOﬁ H MCCJIeI0BATEIbCKOM AeSITEeJIbHOCTH YUyaluxcs

IIpoekTHasg wuccnenoBaTenbCcKasi JEATENBHOCTh YYalllUXCs IPOINMCaHa B CTaHAApPTE
oOpazoBanus. IlporpamMmbl BceX UHIKOJIBHBIX IPEIMETOB OPUEHTUPOBAHbl HA JIAHHBIM BUJ
nesaTenbHOCTH. IIpoekTHass AeATeNbHOCTh yyallluXcs CTaHOBUTCS Bce Oosiee aKTyallbHOW B
coBpeMeHHOUM mnemaroruke. M sTo He ciyuyailiHO, BeAb HWMEHHO B NPOLECCE MPaBHIbHOMN
CaMOCTOSITENIbHOW pPabOThl HaJ CO3/IaHUEM IIpOeKTa Jydile Bcero (opMmupyercs KyibTypa
YMCTBEHHOI'O TpPy/Ja YYEHUKOB. A TIOBCEMECTHas KOMIIBIOTEPHU3AIMs IO3BOJSET KaKIOMY
yuuTento Ooyiee TBOPUECKM TMOAXOAUTh K pa3pabOTKe CBOMX YPOKOB, a TaKKe ClenaTh
o0pa3oBaTeNbHbIN npoliecc 601ee NHTEPECHBIM, Pa3HOOOPA3HBIM U COBPEMEHHBIM.
WNHCTpYyMEHTOM [OCTHIKEHUS IUIAHUPYEMBIX JMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
pEe3yNbTAaTOB SIBIIAIOTCS YHUBEpPCAIbHBIE Yy4YeOHBIE JAEUCTBUSA. O(PPEKTUBHBIM METOJOM
CHUCTEMHO-/IEATEIbHOCTHOTO MOAXO0/A ABJISETCS MPOEKTHAs AEATEIbHOCTb.

[IpoexkTHass neATENbHOCTh SBISETCS 4YacCTbIO CaMOCTOSITENIbHOM paboThl ydaluxcs.
KauecTBEHHO BBINIOJIHEHHBIM MPOEKT — ATO IMOJTAIHOE IUIAHWPOBAHME CBOUX JAECHCTBHH,
OTCIIC)KMBAHHE pe3yNbTaTOB cBoell paboTbl. IIpoekT — BpemeHHas IiesieHanpaBlieHHas
JESATEIBHOCTD HA MOJIyY€HNE YHUKAIBHOTO PE3yJIbTaTa .

[lenp MPOEKTHO-MCCIENOBATENBCKON AEATENBHOCTH y4ammxcsd B paMmkax HOBeIX PI'OC:
dopMHupoBaHHE  YHHBEpCAJIbHBIX  y4eOHbIX  jaedcTBMM.  Mcmosnb30BaHME  MPOEKTHO-
HCCJIEIOBATEIbCKON JEATENIbHOCTH Ha YPOKax M BO BHEYPOUHOH JESATENbHOCTH SIBISETCS
CpeAcTBOM (pOPMUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX J€HCTBUI, KOTOPBIE B CBOIO OYEpE/ib:



e 00ecrmeynBaT ydJameMycss BO3MOXHOCTh CAMOCTOSITEIBHO OCYIIECTBISTH JESATEILHOCTD
Y4eHHS,

® CTaBUTh y4eOHBIC IEIH, UCKATh M HCIIOJIb30BaTh HEOOXOIUMBIC CPEICTBA U CIOCOOBI UX
JIOCTHIKEHHS,

® YMETh KOHTPOJIMPOBATH U OIECHUBATh YUCOHYIO IESITCIBHOCTD U €€ PE3YJbTaThI;

® CO3/al0T YCJIOBHS Pa3BUTHS JUYHOCTH M €€ CaMOpean3alliid Ha OCHOBE «YMEHHS YUUTHCS
Y COTPYAHUYATH C B3POCIBIMU U CBEPCTHUKAMH.
YMeHue yuuThCs

e o0ecreuynBaeT JIMYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO, BBICOKYIO
COIMATBHYIO ¥ MPO(HECCHOHATLHYIO MOOMIIBHOCTB;

e 00ecCIeynBalOT YCIEIIHOE YCBOCHUE 3HAHUW, YMEHHUI 1 HABBIKOB;

e (QopmupoBaHHE KApTUHBI MHpPa, KOMIIETEHTHOCTEH B JIO00W MNpeaAMETHON 00JacTu
MO3HAHHA.

K Ba)KHBIM MMOJIOKHUTETHHBIM (DAKTOPAM MPOCKTHON AESITETbHOCTA OTHOCSTCS:

® TIOBBINICHWE MOTUBALIMH YYAIIUXCS MTPU PEIICHUH 3a/1a4;

® pa3BUTHE TBOPYECKUX CIIOCOOHOCTEHH;

® CMEIICHHE akKIeHTa OT UWHCTPYMEHTAJbHOTO IMOAXO0Ja B  pEHIeHMH 3aJad K
TEXHOJIOTHYECKOMY;;

e (opmupoBaHUE YYBCTBA OTBETCTBEHHOCTH;

® CO3JaHUE YCJIOBUU JJISI OTHOIICHUI COTPYTHUYECTBA MEXKITY YUUTEIIEM U YJaIuMCs .

OcHOBHOW mNpUHIMII PpabOThl B YCIOBHUAX MPOCKTHOM JESATEIBHOCTH — OIEpexaroliee
CaMOCTOSITEJIbHOE O3HAKOMJICHHE IIKOJIbHUKOB C Y4€OHBIM MaTepHUajJoM U KOJUIEKTHBHOE
o0CyX/leHHe Ha YypoKax IIOJIyY€HHBIX PpEe3yJIbTaTOB, KOTOpble O(QOPMISIOTCS B BHJE
OIpeNieIeHu! U TeopeM. B 3ToM cilyyae ypoK MOJHOCTBIO YTPauMBAET CBOM TPaJULUOHHBIE
OCHOBAHHUS U CTAHOBUTCSA HOBOU (hopMOM OOIIEHUS YUUTENS U yJallMXCsl B IJIaHE IPOU3BOCTBA
HOBOTO JUIsl YYE€HUKOB 3HAHMS.

Tunel 3agaHui, NpeIaraéMplX Y4eHUKaM B XOJI€ IIPOEKTa:

® [IpaKTUYECKHE 3aJaHusl (M3MEPEHHUs, YEPUYEHUS C IMOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB,
paspe3aHusi, crubaHusi, pUCOBaHUS U Ap.)

® [IPAaKTUYECKHUE 3a7a4 — 3a/1a4M NIPUKIIAJHOTO XapaKTepa;

e [poOJeMHBIE BONPOCH, OPUEHTHPOBAHHbIE Ha (POPMHUPOBAHHME YMEHHUI BBIJIBUTATh
TUIIOTE3bl, O0BACHATH (PaKThI, 00OCHOBBIBATH BHIBOJIBI;

® TEOpeTHYECKHE 3a/JaHHsd Ha IOUCK W KOHCIEKTHpOBaHHE HWH(OpPMALUM, €€ aHalu3,
0000111IeHne U T.I1.;

® 337aYd - COBOKYNHOCTb 3aJJaHMH Ha HCMOJb30BAaHUE OOLIMX IS HUX TEOPETUYECKHX
CBEJICHUM.

OCHOBHBIE 3TaIlbl OPraHU3aUH TPOEKTHON AEATEIIbHOCTH YUALTUXCH .

1. IMoaroroBka K BBHINOJHEHHIO MTPOeKTa ((popMUpOBaHUE TPYII, BbAaya 3a1aHuid. Beidop
TEMBl U 1IeJel MPOEKTa; OmpesesieHHe KOJUYECTBa YYaCTHUKOB IMPOEKTa). Yyaruecs
O0CY)XIal0T TeMy C Yy4YHUTENeM, MOIy4aloT MpH HEOOXOAMMOCTH JIOMOJHHUTEIBHYIO
UH(OPMALIMIO, YCTAaHABJIMBAIOT LIEJIH: YUUTENb 3HAKOMUT y4YalllUXCs C CYThIO IPOEKTHOM
NEeSITeTbHOCTH, MOTUBUPYET y4aIluXCcs, TOMOTAeT B IOCTAHOBKE IIEIIEH.

2. IlnanmpoBanue paboThl (pacmpeneneHue oOs3aHHOCTEH, OmNpeneNeHre BpPEeMEHH
WHIWBUAYAIbHOW pPa0oThl). OmnpeseneHre WUCTOYHUKOB HH(M)OPMAINH; TUTAHUPOBAHHE
croco0oB cOopa U aHanu3a UH(GOPMAIMK; TUIAHUPOBAHHE UTOTOBOTO MPOAYKTa ((HopMBI
NPEICTaBICHUS pEe3yJbTaTa): BBITYCK Ta3eThl, YCTHBIH OTYET C JeMOHCTparmen
MaTepHaJioB U JPYruX; YCTAHOBJICHHE KPUTEPHEB OLICHKH PE3yJIbTAaTOB; paclpeaeieHue



00s13aHHOCTE Cpeau WIEHOB KOMAaHJBIL: ydJalluecs BbIpaOaThIBAIOT IUIAH JIEHCTBHIA;
YUUTENb NpPEeAIaracT uaeH, BbICKa3bIBAaCT MPEAIOI0KEHUS, ONPEIEIAET CPOKU PAOOTHI.

3. HccnenoBaHme: ydamuecss OCYIIECTBISIOT IIOMCK, OTOOp M aHAIU3 HYXXHOU

uH(pOpMaLlNK; SKCIEPUMEHTUPYIOT, HAXOIAT MYTH PEHICHHs] BO3HUKAIOIIUX IMpoOieMm,
OTKPBIBAIOT HOBBIC JJIsl CEOSI 3HAHMSI, YUUTEb KOPPEKTUPYET XO1 BHIMIOTHEHUS PAOOTHI.

4., O0o0meHue pe3yabTaTOB: ydamuecs OOOOIIAIT TOJYYCHHYH HH(}OpMaImio,

(GOpMYyIUPYIOT BEIBOJIBI B O(OPMIISIOT MaTepUa ISl TPYIIIOBON IPE3CHTAIIHH.

5. Ilpe3eHTamusi (OTYET Ka)XAOW TPYMNIbl UM YUYEHHUKA OCYLIECTBISIETCS MO OKOHYAHUU

IIPOEKTA).

6. Ounenka PE3YIbTATOB HpOGKTHOI;'I JACATCIIBHOCTH U TOABCACHUE UTOI'OB: Ka)KI[BIfI YUCHUK

OLIGHUBACT XOJ MU pe3yiabTaT COOCTBEHHOW NESATEIBHOCTH B TpyIIe, Kaxnaas padouas
IpymIa OLEHUBAET JESITEIbHOCTh CBOUX YYACTHUKOB; YUUTEb OLICHUBACT AEATEIbHOCTD
KaXJIOTO Y4Y€HHKA, MOJBOJUT HWTOTH MPOBEACHHOW YYalIUMHCA PabOThl, OTMEYaeT
yCIexXH KaXKaoro.

BbeInyCKHUK HAy4YuTCH:

MJIAHUPOBATH U BBIMIOJHATH Y4EOHOE UCCIIEOBAaHUE U YUEOHBIN MTPOEKT, UCIIOJIb3Ys MOJIEIH,
METO/Ibl U IPUEMBI, aJIEKBaTHBIE HCCIIeyeMOo podiiemMe;

BEIOMpATh M UCIIOJI30BAaTh METO/IbI, PEJIEBAHTHBIC pacCMAaTPUBAEMOM MPodIeMe;
pacrio3HaBaTb MU CTABUTHL BOIIPOCHI, OTBCTHI HAa KOTOPBIC MOTYT OBITH IMMOJIYYCHBI IMyTEM
HAyYHOTO MCCJICIOBaHUs, OTOMPATh aJCKBATHBIC METOJIbI HCCIICIOBaHUSA, (OPMYIUPOBATH
BBITEKAIOIINE U3 UCCIIETIOBAHUS BBIBOIBL;

HCIIOJIB30BATh TAKMEC MATCMATUUYCCKUEC MCTOABI 1 IIPUEMBI, KaK a6CTpaKIII/I$[ n ynacajiu3anud,
JIOKa3aTelIbCTBO, JOKA3aTeIbCTBO OT MPOTHUBHOTO, JOKAa3aTeIbCTBO IO aHAJOTHUH,
OTPOBEPKEHUE, KOHTPIIPUMEDP, UHIYKTUBHBIC U IEYKTHUBHBIC PACCYXKICHHS, TOCTPOCHUE U
WCIIOJTHEHUE aJITOPUTMA;

UCIIONIb30BAaTh TaKWE ECTECTBEHHOHAy4YHbIE METOAbl M TpPUEMbl, Kak HaOI0JeHuE,
MOCTAaHOBKAa  MPOOJIEMBbI,  BBIIBIDKEHHE  «XOpOILIEH  TUIOTE3bl»,  IKCIEPHUMEHT,
MOJICIUPOBAHUE, TEOPETHUUECKOEe OOOCHOBAHHWE, YCTAHOBJIEHHWE TpaHUI] MPUMEHUMOCTH
MO/JIEJIH/TEOPHH;

HCIIOJIB30BAaTh HCKOTOPBIC MCTOJbI IMOJYYCHHUA 3HaHI/II\/’I, XapaKTCPHBIC 11 COHUAIILHBIX U
UCTOPUYECKUX HAyK: TIOCTaHOBKAa TMpPOOJIEMBbI, OMPOCHI, OIMKCAaHHE, OOBSICHEHHE,
UCIIONIb30BaHNE CTATUCTUYECKUX JAaHHBIX, HHTEPIIpeTalus (PaKToB.;

SCHO, JIOTUYHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPCHUA, UCIIOJIB30BATh A3BIKOBBLIC CPCICTBA,
aJZIeKBaTHBIE 00CYX)AaeMoi mpooiieme;

OTNUYaTh (HaKThl OT CYKJIEHUIN, MHEHUI U OLIEHOK, KPUTUYECKU OTHOCUTBCS K CYKIICHUSM,
MHEHHUAM, OLIEHKaM, pEKOHCTPYUPOBATh UX OCHOBAHUS,

BUJIETh U KOMMEHTHUPOBATH CBSI3b HAYYHOTO 3HAHUS M IIEHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX
CYXKICHHH MPU MOTYyYSHHUH, PACTIPOCTPAHEHUH U TPUMEHEHUN HayYHOTO 3HAHUSI.

Bbll’lyCKHuK noayuum 603MONHCHOCHIb HAYUUMDbCA:

CAMOCMOSIMENLHO  3A0YMbIBAMb, NIAHUPOBAMb U BbINOJHAMbL YYeOHOe UCCIe008aHUe,
VUeOHblll U COYUANbHBIU NPOEKM,

UCNONIBL308AMb 002A0KY, 03APEeHUe, UHMYUYUIO,

UCNONIL308AMb HEKOMOPble Memoobl NOJYYEHUs. 3HAHUU, XapaKmepHvle Ol COYUATbHBIX U
UCTNOPUYECKUX HAYK. AHKeMUPOBaHue, MOOeIuposanie, ROUCK UCOPUYECKUX 00pa3yos;
UCNONIL306AMb  HEKOMOpble NPUeMbl  XYOOHCECMBEHHO20 NOZHAHUS MUPA: YeloCMHOe
omobpasicenue mMupa, 00paA3HOCMb, XYO0HCECMBEHHBIU GLIMbICEN, OP2AHULECKOe eOUHCMBO
06ue20, 0cobeHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATILHOCTL,



yerenanpasileHHo U OCO3HAHHO pas3eueams C60U KOMMYHUKAMUBHbLE Ci’lOCO6HOCWlu,
oceaueams Hoeble sA3blKoeble CPQOCWLGG;

0OCO3HAaeAmMb C6010 0mMeeniCnie6eHHoCcmb 3d 006m06€pHOCH1b NnOJIY4Y€eHHbIX 3HCZHM1:2, 3a
Kaiecmeo 6blNOJIHEHHO20 npoeKkmd.



TEMATHUYECKHWMH IIJIAH

Henesbie npuopurtersl BocnuTanus 1ist COO:
co3JlaHue OJaronpHsTHBIX YCIOBUH JJIi MPUOOPETEHUs MIKOJIbHMKAMU OIbITa OCYLIECTBIECHHUS
COLIMAJIbHO 3HAYUMBIX JIET:

1. ombIT JieJ1, HAMPABJICHHBIX HA 3200TYy O CBOCH CEMbE, POJIHBIX M OJIN3KHX;

2. TPYIOBOH OIBIT, OIBIT YYAaCTHS B IPOU3BOACTBEHHON MPAKTHUKE;

3. ONBIT JeJ, HAIPaBJICHHBIX HA II0JIb3Y CBOEMY POJHOMY I'OPOJAY WM CElly, CTpPaHE B IIEJIOM,

OTIBIT JCSTEIHHOTO BHIPAKCHHUS COOCTBEHHOM I'PakKTaHCKOW TIO3HIINY;

OTIBIT IPUPOJAOOXPAHHBIX JICIT;

OTIBIT Pa3pEIICHUS] BOSHUKAIONINX KOH(DIUKTHBIX CUTYAIMH B MIKOJIE, JOMA UM HA YIIHIIE;

. OIIBIT CAMOCTOSTEILHOTO MPUOOPETCHHSI HOBBIX 3HAHUH, POBEICHHS HAYYHBIX HCCIICIOBAHUM,
OTIBIT TPOSKTHOM JIEATEIILHOCTH;

7. ONBIT W3y4YECHHSI, 3alIUTHl ¥ BOCCTAHOBJICHHS KYJIBTYPHOTO HACIEAMS YEJIOBEUYSCTBA, OIIBIT

CO3JIaHMsI COOCTBEHHBIX IPOM3BEACHUI KYJIBTYPHI, OIBIT TBOPYECKOTO CAMOBBIPAYKCHHS

OTIBIT BEJICHUS 3I0POBOTO 00pa3a )KU3HU U 3a00THI O 3JI0POBBE NPYTUX JIFOICH;

0. ONBIT OKa3aHWsl TOMOIIM OKPYXAOIIUM, 3a00Thl O MaJblllaX WIA TOXHIBIX JHOIAX,

BOJIOHTEPCKHUH OIBIT;
10. omBIT caMONO3HAHUS U CaMOAHAJIM3a, OMBIT COIMAIBHO MPUEMIIEMOTO CAMOBBIPAXKCHUS H

2

®

caMopeaIn3aluu.
11.
dopmupyeMble
HaunmeHnoBanue
COLMAJIBLHO DJIeKTpOHHbIe (LM (POBHIe)
pa3iejioB U TeEM KonunyectBo
3HaYMMbIe, o0pa3oBaTesbHbIE Pecypchl
NPOrpaMMblI 4acos
LHEHHOCTHBbIE

oTHomeHus (Ne)

Paznen 1. TeopeTquCKI/Ie OCHOBBI OpFaHI/I‘IeCKOﬁ XUMHH

[Ipenmer oprannyeckoi
xuMuu. Teopus cTpoeHUs

OpraHU4eCcKHX 8 45,78 https://m.edso0.ru/d69df650
coenuHeHU A. M.

byrneposa.

Paznen 2. Yraesonopoast
IIpenenbubie

YTIICBOAOPOILL — 5 1,357 https://m.edsoo.ru/d69df650
AJIKaHbl, TUKJIOAJIKAaHBbI.

Henpenenbubie
YHICBOIOPOIBL. ATKCHE, 14 2,4,6,9 https://m.edsoo.ru/d69df650
aJIKaIUCHBbI, aJIKUHBI.

Apomarnyeckue
YIIEBOIOPOIBI (apCHBI). 8 47,8 httpS//medsoorU/dGQdf650

IIpupoaHbIE HCTOUHUKH 4 1,2,3,4,7,8,9,10 https://m.edsoo.ru/d69df650




YIJIEBOAOPOAOB M UX
nepepadboTKa.

["anorennpons3BoHbIE
YIJI€BOIOPOIOB. 4

Paznen 3. Kucnopoacoaepskaiirie opraHideckie coeTMHeHNs

Cnuptel. Denout. 11

4,5,6

7,9,10

https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapGonunpHbie

COCIMHEHUS: allbJCTU/IbI U

ketoHbl. KapOoHOBBIE 21
KUCIO0ThI. CII0KHbBIE

a¢upsl. XKupsl.

YTI1eBoIbL. 9

1,25,6

7,8,4,5

Paznen 4. AzoTcoaepikaliye OpraHndeckie CoeTuHeHUs

AMUHBI. AMUHOKHCIIOTBL.

https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

Benku. 12 45,10 https://m.edso0.ru/d69df650
Pasznen 5. BEICOKOMOEKYIIIpHBIE COEIMHEHUS

BricokoMouiekysspHbIe

COC/IMHCHHS. 6 1,2,3,8,9,10 https://m.edsoo.ru/d69df650
OBIIEE KOJIUYECTBO

YACOB 110 TPOT'PAMME 101




IOYPOUYHBIH IIJIAH (KTII)

Jlara

Tema ypoka

Jlomamnee

3aaHue

04.09.2024

[Ipenmer u

3HAa4YCHUC OpFaHH‘ICCKOﬁ XHUMHU,

NpeaACTaBJICHUEC O MHOFOO6paSI/II/I OpTraHUYCCKUX

COCTUHEHUN

§13,14

04.09.2024

DJNEeKTpOHHOE CTPOCHHE aToMmMa Yriepoja
(ocHOBHOE U BO30YXIEHHOE COCTOSHHUS).
BajieHTHBIE BO3MOKHOCTH aTOMa yriepoJia

§15

06.09.2024

Xumuyeckas CBSI3b B OPraHUYEeCKHUX
coequHEHUsIX.  MexaHu3Mbl  00pazoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBsI3eH

§16

11.09.2024

Teopust cTpoeHUs: OpraHMYECKUX COEAMHEHUN
A. M. bytneposa

§17

11.09.2024

Bunst U30MEpUH: CTPYKTYypHas,
MPOCTpAaHCTBEHHAs. DIEKTPOHHBIE d()(EKTH B
MOJICKYJIaX OPraHUYECKUX COeIMHEHUN

§18,19

13.09.2024

[IpencraBnenne o  wiaccupukauuu U
cuctematnueckass  HomeHnkinatypa (IUPAC)
OpPTraHUYeCKUX BEUICCTB

§20,21

18.09.2024

Knaccudukanusa peakuuid B OpraHudeckoin
XUMHH

§22

18.09.2024

Cucremaruszanusas #u o0000IIeHHE 3HAHUI II0
TEME

§23

20.09.2024

AJKaHBI:  TOMOJIOTMYECKHMH  psia,  oOmas
dbopmyna, HOMEHKJIaTypa W  H30MEpus,
3JEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJI

§24

10

25.09.2024

duznueckre 1 XUMUYECKHE CBOMCTBA AJIKAHOB

§25

11

25.09.2024

Haxoxnenune ankanoB B mpupope. CrocoOsl
TIOJIYYEHUs U IPUMEHEHHUE AIKaHOB

§26

12

27.09.2024

[uxnoankaHsr: oOmras dbopmymna,
HOMEHKJIAaTypa H HU30Mepus, OCOOEHHOCTH
CTPOCHHSI M XMMHUYECKUX CBOWCTB, CHOCOOBI
TOJIyYEHUs] U IPUMEHEHUE

§27

13

02.10.2024

Pemenue pacu€THbIX 3amay Ha OmpeneTeHue
MOJIEKYJISIpHOM ~ (hOpMyNBI  OpPraHUYEeCKOro
BEIIECTBA II0 MAaCCOBEIM JIOJSIM aTOMOB
DJIEMEHTOB, BXOIAIIMX B €ro  COCTaB.
Cucrematuszauusas #u o0000IIeHHE 3HAHUH 110
TeMe

§26,27

14

02.10.2024

AJIKEHBI:  TOMOJIOTHUECKHW  psii,  oOIias
dbopmyna, HOMEHKJIATypa, OJJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTpPOEHHE MOJIEKYIL.
CTpyKTypHas ¥ IUC-TPAHC-U30MEPHS AJTKECHOB

§28

15

04.10.2024

du3znueckrue 1 XMMHUYECKHE CBOMCTBA aJIKEHOB.

§29




IIpaBuio MapkoBHUKOBA

164 09.10.2024 CriocoOblI 1ostyyeHus 1 IPUMEHEHNE aJIKEHOB §30

17 09.10.2024 [IpakTnueckas pabora Ne 1 mo Teme | §28-30
«[lomydyenne STWiIeHa W  H3YYCHHE €rO
CBOMCTB»

18/ 11.10.2024 Pemienue pacu€THbIX 3a7a4 Ha OIpeNeieHUE | 3aJaHue B
MOJICKYJISIPHOM ~ (OPMYJIBI ~ OPraHUYECKOTO | TETPaH
BEIIIECTBA

19} 16.10.2024 AJKa[IMEHBL. CONPSUKEHHBIE, W30JIMPOBAHHbIE, | §37]
KyMYJIUPOBaHHBIC. Ocobennoctn
9JIEKTPOHHOT'O CTPOCHUS

20/ 16.10.2024 XHUMHYECKUE CBOMCTBA CONPSIKEHHBIX TUEHOB §31

21/ 18.10.2024 CmocoObl  monmydeHus M IPUMEHEHUE | §32
aJIKaIMCHOB

22| 23.10.2024 AJIKHHBI:  TOMOJIOTUYECKHH  psn,  oOmas | §33
dopMmyna, HOMEHKJIATypa, OJJEKTPOHHOE W
MIPOCTPAHCTBEHHOE CTpOCHUE MOJIEKY,
¢du3nueckue cBOICTBa

23] 23.10.2024 XHUMHYECKUE CBOMCTBA aJIKHHOB §34

24/ 25.10.2024 KauecTBeHHBIE peaKIIMM Ha TPOHHYIO CBSI3b §35

25/ 06.11.2024 CriocoObl osTyyeHHsl 1 IPUMEHEHUE aJIKHHOB §35

26/ 06.11.2024 Pemenne 3amau: pacy€rbl 1O ypaBHEHHIO | 3ajaHuE B
XMMHYECKON peaKinuu TETpau

27/ 08.11.2024 Cucrematusauus u 0600menue 3Hanuii mo | §33-35
TeMe

28 13.11.2024 ApeHBI:  TOMONOTMYECKMH  psax,  obmas | §36
dopMmyna, HOMEHKIAaTypa. OJEKTPOHHOE H
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIN OeH3071a
U TOJIyOJ1a, MX (PU3MYEeCKHe CBOWCTBA

29 13.11.2024 XUMHUYECKME CBOMCTBA apeHOB: peakuuu | §37
3aMeIeHus

30 15.11.2024 XUMUYECKME CBOMCTBA apeHOB: peakuuu | §38
NPUCOETUHEHNS,  OKUCJIEHHE  TOMOJIOTOB
OeH30I1a

31} 20.11.2024 Oco0eHHOCTH XUMHYECKHUX CBOMCTB CTHPOJIA §39

32] 20.11.2024 Pemenue pacu€THBIX 3amad Ha ONpeIeNiCHHE | 3agaHue B
MOJICKYJISIPHOM ~ (OpPMYJIBI ~ OPTaHUYECKOro | TETpau
BEIIECTBA

33} 22.11.2024 CrniocoOslI MoNTydeHus: U MPUMEHEHUE apeHOB §40

34] 27.11.2024 Ienernyeckas CBA3b MEKIY pasiuuHbIME | §47]
KJIaCCaMH YTJIEBOJIOPOJIOB

35( 27.11.2024 Pacuérsl mo  ypaBHEHMSM  XMMHUYECKHX | 3aJaHHe B
peakimii. Cucrematuzanuss u  o0oOIIeHHe | TeTpaau
3HaHUU MO TEME

36/ 29.11.2024 [Ipuponneiii ra3. [TomyTHbie HEDTAHBIE Ta3bI §40,41

37/ 04.12.2024 Kamenupli  yromb M OPOAYKTHI €10 | §41

nepepaboTKu




38/ 04.12.2024 Hebrs u  cmocober €€  mepepabotku. | §40,41,42
[IpuMeHeHne MPOAYKTOB TepepaboTKu HEPTH.
ITpodeccust nHKEHEP-TEXHOIIOT.
39/ 06.12.2024 I'enetnyeckas CBA3b MEXIY PasIHYHBIMH [ §42
KJIACCAMH YTJIEBOJIOPOIOB
40] 11.12.2024 l"anoreHonpous3BoHbIE YIJICBOJIOPOIIOB: |  §42 43
ANIEKTPOHHOE CTPOCHUE; PEAKIIMH 3aMEIICHUS
rajoreHa
41] 11.12.2024 JlelicTBHME LIENOYEH Ha TalOreHNpPOM3BOAHBIE. |  §44
B3aumopeiicteue JUTAIOTCHAIKAHOB c
MarHueM U IIMHKOM
42] 13.12.2024 Cucrematuzanuss u o0oOmenue 3HaHwii 1o | Ilogroroska
pazaeny "YrieBogoposasr" K
KOHTPOJIBHOU
pabore,
3a/laHue B
TeTpaau
43] 18.12.2024 KonTponbpHas pabota o TeMe | §44
"YrneBonopoasr"
44] 18.12.2024 [Ipenenbubie OJIHOATOMHBIE CIIUPTHL: | §45
TOMOJIOTMUECKUU  paAn, obmas  Qopmyna,
CTPOCHHE MOJICKYJI, U30MEpHUs, HOMCHKJIATYpA,
Kiaccudukanys, Gu3nuecKre CBOMCTBA
45] 20.12.2024 XuUMUYeCKue CBOWMCTBA NpeeTbHBIX | §45
OJIHOATOMHBIX CITUPTOB
46| 25.12.2024 Cnioco0b1 MOJTy4YEHUS u NpUMEHEHUE |  §44-45
OJIHOATOMHBIX CITUPTOB
47] 25.12.2024 [Ipocteie ¢hupbl: HOMEHKIATypa U W30MepHs, | 3ajaHue B
OCOOCHHOCTH (PU3UYECKMX U XUMHUYECKHX | TeTpaau
CBOICTB
48] 27.12.2024 MHoroaromMHble CHOMPTHL: OTUJIEHIIIMKONbL H | §46
TIIMLIEPUH, HUX (QU3UYECKHE U XUMHYECKHE
CBOICTBA
49/ 10.01.2025 CmocoObl  momydeHus M IIPUMEHEHHE | §46
MHOTOaTOMHBIX CITUPTOB
50/ 15.01.2025 denonm:  CTpoeHME MOIEKYJbI, (U3HUECKUe | §47
cBoiicTBa. TOKCHYHOCTH (PpeHOIIa
51] 15.01.2025 XuMuyeckue cBoiicTBa (heHoa §46-47
52] 17.01.2025 Crioco0bl ToTydeHust U mpuMeHeHue heHomna §46-47
53] 22.01.2025 [Ipakthdeckas pabora Ne 2. Pemenune | §45-47
SKCIEPUMEHTAIbHBIX 3a/1au 1o TeMe "CrupTsl
u peromnr"
54| 22.01.2025 Cucrematuzanuss U 0000IIeHHWe 3HaHWA 1O | 3aJaHue B
TeMe TETPaTN
55/ 24.01.2025 AIBJIETHIBI ¥ KETOHBI: JJIEKTPOHHOE CTPOEHHE | §48
KapOOHMJIBHOW  TPYIIBL,  TOMOJOTHYECKHE
psaabl, obmas  Qopmyna, U30OMepHsS U
HOMEHKJIATypa
56/ 29.01.2025 AJbJIeTHIbl M KETOHBI: (PM3UYECKUE CBOKMCTBA; | §48




peaKUny NPUCOECTUHEHUS

57/ 29.01.2025 Peakuuu OKMCIIEHHS ¥ KQYECTBEHHBIC PEaKUuM | §48 +
QJIBJICTUIOB M KETOHOB 3ayanue B
TETpaJn
58/ 31.01.2025 CriocoObI MoTy4eHHs albJIETUI0B U KETOHOB 3ananue B
TETpaJn
59/ 05.02.2025 OIHOOCHOBHBIE — IIpEJENbHBIE  KapOOHOBBIE | §49
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX MOJICKYIT
60/ 05.02.2025 Msomepus u HOMEHKIarypa KapOOHOBEIX | §49
KHCJIOT, X (pU3HUYecKue CBOMCTBA
61{ 07.02.2025 XUMHUECKUE CBOMCTBA npelenbHbIX | §50
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT
62| 12.02.2025 OcobeHHOCTH CBOWCTB MYpaBbHHOM KUCIOTHL | §49-50,
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT VUUTE
KOHCIICKT
63| 12.02.2025 OCOOEHHOCTH ~ CBOMCTB:  HENpENENbHBIX M | §49-50
apOMAaTUYECKNX KapOOHOBBIX, JUKAPOOHOBBIX,
THJIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu
BBICIIUX KapOOHOBBIX KHCIIOT
64] 14.02.2025 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT §51
65/ 19.02.2025 CnocoObl  momydeHuss M IpuMeHeHue | §50-51
KapOOHOBBIX KUCIIOT.
66, 19.02.2025 Cnoxnple  5QUpBL:  TOMOJOTMYECKUH  psan, | §51
obmast opmyra, U30MepHsl 1 HOMEHKJIaTypa
67] 21.02.2025 du3nYecKue U XUMUIECKHE CBOMCTBA 3(pupoB §51
68 26.02.2025 Pemienue pacu€rHbIX 3amad: MO ypaBHEHUIO | 3aJaHUE B
XUMAYECKOH  peakiuH, Ha ONpelesieHHe | TeTpaau
MOJIEKYJISIpHOM ~ (DOpMyNBI  OpPraHUYEeCKOro
BEIIECTBA
69/ 26.02.2025 IIpaktnuyeckas pabGora Ne 3. Pemenue | IloaroroButs
OKCHEPUMEHTATBHBIX 33724 [0  TeME | COOOIIeHHE O
"KapOoHoBsle kucnoTsl. CiioxHble 3pupbI" IIPUMEHEHUU
3¢upoB
70/ 28.02.2025 Kupsr: ctpoenue, GU3HUECKHE U XUMHYECKUE | §52
CBOMCTBa (TMIPOIN3)
71} 05.03.2025 OcCo0eHHOCTH CBOMCTB JKUPOB, coAepXkamux | §53
OCTaTKH HEMPEACTBHBIX KHPHBIX  KHCIIOT.
Kups! B npupone
72} 05.03.2025 Mbina Kak cou BBICHIMX KapOOHOBBIX KUCIOT, | §54
ux  moromee  geucreue.  llonstne o
cuHTeTHYecKux Moromux cpeacreax (CMC).
ITpodeccus XUMHUK-THKEHED
73] 07.03.2025 [eneTnyeckas  CBA3b  YIJIEBOAOPONOB W | §54
KHCJIOPOACOAEPIKAIINX OPraHMYECKUX BEIIECTB
74/ 12.03.2025 Pacuérbl o ypaBHEHUSIM XUMHUYECKUX peakuuil | 3agaHue B
TETpaau
75/ 12.03.2025 Cucrematuzanuss U 0000IIeHHWe 3HaHMA 1O | 3amaHue B

TEMC

TETpaan




76/ 14.03.2025 OOmas  XapakTepUCTHKa  YIIEBOAOB M | §55
KJIaccuuKanus yriaeBoaoB (MOHO-, IH- U
TOJIMCaxXapu/Ibl)

77/ 19.03.2025 Momnocaxapuuel:  Qusnueckue CcBoHcTBa M | §56
HaXOXKJCHHUE B IPUPOJIE

78/ 19.03.2025 Ilpumenenne rIIOKO3bl, €€ 3Ha4YeHHe B | §57
KHU3HEIEATSIHOCTH OpPraHu3Ma

79/ 21.03.2025 Jlucaxapuipel: caxaposa, MalbTO3a M JIaKTO3a. | §58
Haxoxnenne B mpupoJe H TNPUMEHEHHE
JIFICaxapuI0B

80/ 02.04.2025 [Tonucaxapuapl:  CTPOEHHE  MaKpOMOJEKYH, | §57-58
¢usznyeckue M XUMHYECKHME  CBOMCTBA,
IpPUMEHEHHE

81 02.04.2025 [TonsaTue 06 UCKYCCTBEHHBIX BOJIOKHAX §59

82( 04.04.2025 Pemenne pacueTHBIX 3amad Ha OmpeneneHue | §60
JIONM  BBIXOJA  NPOAYKTa  PEAaKIUH  OT
TEOPETUYECKH BO3MOXKHOTO

83 09.04.2025 Cucremaruzamusi u 0000menne 3Hanuid mo | IloaroroBka
paznery K

KOHTPOJIBHOU
pabore

84/ 09.04.2025 KonrponsHas pabora o TEMe
"Kucnopoaconepxaiiue OpraHn4ecKue
coeuHeHus"

85/ 11.04.2025 Amunbl: K1accu(uKanus, CTPOEHHE MONEKYH, | §61
obmas gopmyia, usomepusi, HOMEHKIATypa U
¢du3nueckue CBOCTBa

86/ 16.04.2025 XUMHUECKUE CBOHCTBa anmuparuieckux | §62
aMHHOB

87 16.04.2025 AHMJIMH: CTPOCHHME aHWJIMHA, OCOOEHHOCTH | §62
XMMHYECKHX CBOMCTB aHUJIMHA

88/ 18.04.2025 CnocoObl  momydeHMss M NpUMEHEHHE | §61-62
anmu(aTHIecCKUX aMUHOB

89/ 23.04.2025 AMHHOKHUCIIOTEL: HOMEHKIIATYpa W H30MepHus, | §63
¢buznyeckue CBOWCTBA. OtnenbHbIe
MPEJICTABUTENN (l-aMUHOKHCIIOT

90/ 23.04.2025 XuMHUYeCKHe CBOMCTBA aMUHOKHMCIOT, HX | §63
Ouosiornyeckoe  3Hau€HHE  AMHUHOKUCIOT
CuHTe3 ¥ THIIPOJIN3 MTENTH]IOB

91} 25.04.2025 benku kaxk mpupoHbIE NOIUMEPHI, CTPYKTYPHI | §64
OeJIKOB

92/ 30.04.2025 XUMUYECKUE CBOKWCTBA OEITKOB 8§65

93/ 30.04.2025 A3zoTcoaepikaiiue reTEPOLMKIMYECKHE | §66
coennHeHUs. HyKJIenHOBBIE KUCIIOTHI: COCTaB,
CTpOEHHUE U OHOJIOTHYecKas poib

94/ 07.05.2025 [IpakTnueckas pabora Ne 4. Pemenue | §65-66
OKCHEPUMEHTAIBHBIX ~ 33ady 1[0  TeMe
"A3oTcoepKaliue OpraHUYECKHE

coenuuenus"




95/ 07.05.2025 [IpakTnueckas pabora Ne 5. Pemenune | §67
SKCHEPUMEHTAJIbHBIX  337ay [0  TeMe
"Pacnio3HaBanue OpraHuyecKuX COeAMHEHUN"

96, 14.05.2025 Kontponbnas pabora o Teme | §67
"A3oTcoepKaliue OpraHUYECKHE
coenuHeHus".

97/ 14.05.2025 OcHOBHBIE MIOHATHUS XUMHH | §67
BBICOKOMOJIEKYJIIPHBIX COEJMHEHUH U METOJIb
ux CHHTE32 —IIOJIUMEPHU3AITUS "
MOJIMKOHICHCALUSI.

98] 16.05.2025 [Inactmaccel.  YTuimsauus M IepepaboTka | §68
TUTACTHKA.

99/ 21.05.2025 IIpodeccus XUMUK-3K0JI0T 568

10( 21.05.2025 DnacToMepel:  HATypalbHBIM  CHHTETUYECKHUE | §68
kayuyku. Pesuna BomokHa: HaTypajbHBIE,
UCKYCCTBEHHbIE, CcUHTeTHueckue. [losmmepsl
CHEIMAJIbHOTO Ha3HauYeHus. "

10} 23.05.2025 [Ipaktuueckass pabora Ne 6. Pemenue | be3 3ananus

OKCIICPUMCHTAJIbHBIX 3aaad o TEMC
"Pacrio3HaBaHue IIACTMACC U BOJIOKOH

OBHIEE KOJIMYECTBO YACOB 11O IPOI'PAMME - 101 yac




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Epemun B.B., Ky3smenko H.E., Ipoznos A.A., Jlyaun B.B../Ilox pex. Jlyauna B.B. Xumus. 10-
11 xmacc. Yrnyonéuusiii ypoBenb. YueOHuk. «IIpocemienuey, 2021-2023.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®enepanbHas paboyas nporpamMma o XMMUHU Ha YPOBHE CPETHET0 00I11ero 0opa3oBaHusl.

2. Xumus: Yrioyonensslii ypoBeHb: 10 kmacc: yuyeOnuk / B.B.Epemun, H.E.Ky3bpmenko,
B.N.Tepenun, A.A.Jlpo3noa, B.B.JIynun; non pen. B.B.Jlynuna. — 6-¢ uzn., mepepad. — M.:
Hpoda, 2019. — 446, (2) c.: mi. — (Poccuiickuii yueOHUK)

3. Epemun, B. B. Metoauueckoe nocobue k yueoHuky B. B. Epemuna, H. E. Ky3smenko, B. U.
Tepennna u np. «Xumus. YrnyoneHsasiii ypoenb». 10 kimace / B. B. Epemun, A. A. Jlpo3nos, U.
B. Epemuna, B. . Maxonuna, O. FO. Cumonosa, 3. 0. Kepumos. — M. : [Ipocda, 2018. — 339
C.: W.

4. O.C.I'abpuensn, I1.B.Pemeros, .I.OctpoymoBa «3anauu 10 XUMUU U CIIOCOOBI UX PELICHHS
- M.: «/Ipodar, 2021rox.

5. M.A.Psa6oBa, ¥Y.}O.Hesckas, P.B.JIuako «Tectbl mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.
6. O.C.I'abpuensn, N.I'.octpoymoB «XuMHUUYeCKUi IKCIIEpUMEHT B 1Koiie 11 kinace»; - M.:

Hpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera «XuMusa» U CalT U1 yuuTens «Sl uay Ha ypoxk XuMum»
http://him.1september.ru Enunas xomnekuus LIOP: [IpeameTrnas komnexius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBEeHHO-Hay4HbIE SKCIIEPUMEHTBI: XUMUS.
Komnnexuust Poccuiickoro o0iieo0pa3oBaTensHOTo moprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru  Beepoccuiickas onumnuaga IIKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranudeckasi XUMHUs: JEKTPOHHBINA YUEOHUK JIJIs1 CPEAHEH LIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJIEKTPOHHBIN YIEOHUK

http://www hemi.nsu.ru OTKpbITBIN KOJIEMK: XUMUS

http://www.chemistry.ru J[ucTanuuoHHas oJMMIMAAA 110 XUMUU: TEJIEKOMMYHUKAIMOHHBIN
00pa3oBaTeNbHBIN MPOEKT
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