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HOACHUTEJBHASA 3AIIMCKA

PaGouas nmporpamma mo xumuu s 10 «B» kilacca cocTaBjieHa Ha OCHOBEe CIEAYIOIIHUX
JIOKYMEHTOB:

®denepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-D3 «0O6 obpazoBanuu B Poccuiickoit deneparumy
c yuéroM u3MeHeHMM, BHecEHHbIX [Ipukazom Munmnpocsemenus ot 31.07.2020 Ne 304 (B
penakuuu oT 23.05.2025 N 114-D3).

O6nactHoit 3akoH «O0 oOpazoBanuu B PoctoBckoit oOmactu» ot 14.11.2013 Ne 26-3C (B
penaxuuu ot 7.11.2024 Ne 209-3C.

[Tpuka3 Munnpocsenienus «OO0 yrBepxkaenuu Ilopsaka opraHuzal W OCYIIECTBICHHS
00pa3oBaTeNbHON JIeATENbHOCTH MO OCHOBHBIM 00I11€00pa30BaTEeIbHBIM MporpaMmaMm —
00pa3oBaTeNbHBIM MPOTrpaMMaM HadyaIbHOTO OOIIET0, OCHOBHOTO OOIIEro U CPEAHEro OOIIEero
obpazoBanus» ot 22.03.2021 Ne 115 (B penakuum IIpukazoB MunmnpocsemieHuss Poccun ot
22.09.2023 Ne731).

[Tpuka3 MunucrepcrBa npocsemieHuss P® ot 26.06.2025 Ne 495 «O6 yTBep)aeHUU
denepanbHOro mepedHs Y4eOHUKOB, MOMYIICHHBIX K MCIHOJIb30BAHUIO MPU peaTu3aliu
UMEIOUINX TOCY/JIapCTBEHHYIO AaKKpPEAWUTALUI0 00pa3oBaTeNbHbIX IPOrpaMM HaydyajJbHOTO
o0miero, OCHOBHOrO  00mIero, cpexHero oOmero oOpa3oBaHHS — OpraHU3alUsSMU,
OCYLIECTBIISIOIMMU 00pa30BaTEIbHYIO JEATEIbHOCTh M YCTAaHOBIIEHUS IPEIEIBbHOIO CpOKa
MCIIOJIb30BAaHUsI HCKIIIOUEHHBIX YUEOHMKOB U pa3pabOTaHHBIX B KOMILJIEKTE ¢ HUMHU Y4EOHBIX
OCOOUI».

[Tpuka3 MunucrepcrBa npocsemienuss P® ot 18.07.2024 Ne 499 «O6 yTBep)aeHUU
denepaabHOrO MEpeyHs HJIEKTPOHHBIX 00pa3oBaTelIbHBIX PECYpCcOB, JOMYLIEHHBIX K
UCIOJB30BAHUIO  MpPU  peaju3allid  UMEIOUIMX  TOCYAApCTBEHHYIO  aKKpPEAUTAILHIO
00pa30oBaTeNbHBIX NPOrpaMM Ha4dalbHOI'O OOIIEro, OCHOBHOIO OOILEro, CpeaHero oOIIero
00pazoBaHUs.

[Tpuxaz MunucrepctBa I[IpocBemenust Poccuiickoit ®enepannn ot 12.08.2022 Ne732 «O06
YTBEPKACHUHM (PeepaIbHOIO TOCYAapCTBEHHOIO0 00pa30BaTeNbHOIO CTaHIapTa CpeaHero
0011ero 00pa3oBaHus.

[Tpuka3 Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «OO6 yTBepxkaeHuu ¢enepaabHOR
00pa3zoBaTeNbHON TPOrPaMMbI CPEAHEro 001Iero 00pa3oBaHusm C U3MEHEHUSIMH OT 1 eBpas
2024 1. Ne 62 1 19 mapra 2024 r. Ne 171.

Metoauueckue pekoMeHnanuu «CHUCTEMa OLEHKH JOCTH)KEHUH IUIAHUPYEMBIX NPEAMETHBIX
PE3yIBTATOB OCBOCHMSI yueOHOTO mpeamera «Xumus» (2023).

Konuenmuu mnpenoaaBanust y4yeOHOro mnpeamera «Xumusi» B PO (pacnopsixeHue
[TpaButensctBa PD ot 03 nexabpst 2019 Ne [IK-48H).

OenepanbHas pabodas MporpaMma BOCIUTAHMUA A 00IIE00pa3oBaTEIbHBIX OpraHU3AINMA
(omobpena pemeHuemM (eneparbHOTO y4eOHO-METOIMYECKOT0 OOBEAUHEHUS IO OO0IIeMy
o0Opa3oBaHuto, MPOTOKOI OT 23 uroHs 2022 1. Ne 3/22).

ITocTanoBienne ['maBHOro rocynapcTBEHHOro caHuTapHoro Bpada Poccuiickonn ®denepaumu OT
28.09.2020 r. Ne 28 "OO ytBepxnenuu canuTapHbix npasui CII 2.4. 3648-20 "CanurtapHo-
SMUAEMHOJIOTHYECKHE TpeOOBaHMS K OpPraHU3alMsIM BOCIHUTAHMA W OOydYeHHMs, OTIbIXa U
03/I0pOBIIEHHSI JleTel W Mosoaexu" (3apeructpupoBaH MuHUCTEpCTBOM tocTuluu PO
18.12.2020 Ne 61573).

IlocraHoBneHre ' 1aBHOrO roCyIapCTBEHHOIO caHuUTapHOro Bpaya Poccuiickoit ®@enepanyu ot
28.01.2021 No2 «O6 ytBepknenun CanlluH 1.2.3685-21 «I'uruenndyeckue HOPMATHBBI H
TpeOoBaHUs K oOecreyeHno 0e30MacHOCTH U (MiIM) Oe3BPEeTHOCTH Ui 4eJoBeKa (haKTOpOB
cpenpl ooutanus» ¢ u3mMeHeHusiMmu ot 30.12.2022.

OcHoBHast oOpa3oBaTenbHas IporpaMMa CpeAHEro oOImero o0pa3oBaHUs, YTBEPKICHHAS
npukazom aupekropa ot 30.08.2025 No545.


https://www.consultant.ru/document/cons_doc_LAW_505819/

e  Vuebusil mman MAOY «Jlumeii Ne 11» na 2025-2026 y4eOHbIi 1011, YTBEPKAEHHBINA PUKA30M
mupektopa oT 30.08.2025 Ne545.

e [lonoxenne o paboueit mporpamme MAOY «Jlumeit Ne 11», yTBepKIEHHOE NPUKA30M
nupekTopa ot 22.08.2025 Ne471 .

o Kanennapupiii yueOHbId Tpahuk MAOY «Jlumeir Ne 11» na 2025-2026 y4eOHBIH rom,
YTBEPKAEHHBIN IprUKa3oM qupekTopa oT 23.08.2025 Ne 455.

Peanuzanust JloHCKOTO pernoHaibHOr0 KoMmoHeHTa (/{PK) mpouCXOAUT B TE€UEHHUE rojia B TeMax
POrpaMMbl, KOTOpbIE MO COJEP>KAHUIO COOTHOCATCS C pernoHanbHoil Tematukoit (10-12% ot
00111er0 KOJIMYECTBA YaCOB).



OBIHIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «Xumus»

XuMUs Ha YPOBHE YIITyOIEHHOTO N3yYEHUS 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHOro oOpaszoBanus yuanmxcs 10—11 ximaccos. M3ydyenue npeamMera, peainzyeMoe B yCIOBHSX
QG epeHIIMPOBAHHOTO, TPOPHUIBLHOTO 00YUYEeHHUs, TPU3BAHO 00ECTIEYUTH 00111e00pa30BaTEILHYIO U
OOIIEKYJIBTYPHYIO TIOATOTOBKY BBIIYCKHHKOB IIKOJIbI, HEOOXOIUMYIO JUIs IallTAllud UX K OBICTPO
MCHAIOIMUMCSA YCIIOBUAM KU3HU B COMUYME, a TAKKC IJId IIPOJOJIKCHUSA 06yquI/151 B OpraHu3anuiax
po(eCCHOHATBHOTO 00pa30BaHUs, B KOTOPBHIX XHUMHS SIBJIISCTCS OJHOW W3 HPHOPUTETHBIX
JUCIUITIINH.

B mporpaMmMe 1o XuMHHM Ha3HAYCHHE TMpEAMETa «XUMHUS» TMONydaeT MOAPOOHYIO
MHTEPNPETAIMI0O B COOTBETCTBUM € OCHOBomojararomumu nojoxenusmu dProCc COO o
B3aMMOOOYCIIOBJICHHOCTH IICNICH, COJCpKaHUs, Pe3ylIbTaToB OOyYeHUsS W TPeOOBaHHWH K YPOBHIO
MOATOTOBKUA BBITYCKHUKOB. CBUIETENBCTBOM TOMY SIBJISIOTCS CIEAYIOIIHME BbIIOJHIEMBIC
IPOrPaMMOM 110 XUMUHU (QYHKITUH:

UH(POPMALMOHHO-METOJMUECKAs, peaTu3ais KOTOpOoil 00ecrieunBaeT MoydeHHEe MPECTaBICHHS O
LeNsAX, COJEepXaHWM, OOIIeH cTparerud OOydeHUs, BOCIMTAHUS M pPa3BUTHS OO0YyYarOLIUXCS
CpeACTBaMU MpEAMETa, U3Y9aeMOr0 B paMKaxX KOHKPETHOTO MPO(HIIS;
OpraHU3allMOHHO-IUIAHUPYIOIAs, KOTopas  IpelycMaTpUBaeT  ONpeAeieHHE:  IPUHIUIIOB
CTPYKTYpPUPOBaHMSI M TOCJIEI0BATEIbHOCTH M3yYeHUs yueOHOro Marepuasia, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTePUCTUK; IMOAXOJ0B K (OPMUPOBAHHIO COJEPKATEIbHON OCHOBBI
KOHTPOJISI ¥ OLIEHKH 00pa30BaTeIbHBIX TOCTUKEHUI 00yUaronuxcs B paMKax HTOTOBOW aTTecTallun
B (hopMe €IMHOTO rocy1apCTBEHHOI0 IK3aMeHa M0 XMMUU.

[Tporpamma asst yriryOnE€HHOTO U3YYEHUS XUMUH:

YCTaHABJIMBACT WHBAPHUAHTHOC IMPCAMETHOC COJACpPKAHUC, 00s3aTeNbHOE AJI1 U3Yy4YCHHA B paMKax
OTJENBHBIX MpoduiIeH, IpeaycMaTpuBaeT pacnpeaeseHne U CTPYKTYpPUpPOBaHUE €ro Mo Kiaccam,
OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSM/pa3JiesiaM Kypca;

Ja€T IPUMEPHOE paclpeesieHue yueOHOTO BpEMEHH, PEKOMEHIyeMOro Ul U3y4eHUs OT/EIbHbIX
TEM;

npejlaraeT NpUMEpPHYIO MOCIE0BAaTEIbHOCTh U3yYeHHs y4yeOHOro MaTepuaia ¢ y4€TOM JIOTHKU
MIOCTPOEHNU Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBS3EH;

Ja€T METOJUYECKYIO MHTEPIPETALUIO LIeIel U 3a/a4 U3yUeHHUs IpeIMeTa Ha yriIyOJEéHHOM ypOBHE
C Y4€TOM COBPEMEHHBIX ITPUOPUTETOB B CHCTEME CPETHETO 00IIero 0Opa3oBaHus, CONEPKATEILHON
XapaKTePUCTUKH IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS OCHOBHOM 00pa3oBaTelIbHON NMpOrpaMMbl
cpenHero ooiero oopazoBaHusi (JIMYHOCTHBIX, METAIIPEIMETHBIX, IPEMETHBIX), a TAKXKE C YUIETOM
OCHOBHBIX BHUJIOB Y4e€OHO-IIO3HABATENIbHBIX NEHCTBUN OOYYarolIerocs MO0 OCBOCHUIO COZIEpIKAHUS
npeaMera.

[lo Bcem Ha3BaHHBIM MO3ULKAM B IPOTpaMMeE 10 XUMHUHU MPEyCMOTPEHA MPEEMCTBEHHOCTD C
o0y4yeHHneM XMMHUU Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs. 3a TMpeaesiaMyd YCTaHOBJICHHOM
MPOrpaMMOM MO XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOWM) COCTaBISIONICH coiep»)aHus y4eOHOTO
npeaMera «XHUMHUA» OCTaETcsl BO3MOXKHOCTh BBIOOpa €ro BapUaTHUBHOM COCTaBIISIONIEH, KOTOpas
JOJI’KHA OMIPEIENSIThCS B COOTBETCTBUU C HAMPABICHHEM KOHKPETHOTO Mpoduiisi 00ydeHusl.

B coorBercTBuM ¢ KoHLEenTyanbHbIMU NodoxkeHUsIMH PI'OC COO o Ha3HaueHUU MPEIMETOB
0a30BOro W yrayoméHHOTO ypoBHEH B cucteMe auddepeHIIMpOBaHHOTO OOYy4YeHHs Ha ypPOBHE
cpeaHero oOmero oOpa3oBaHMs XHMHUS Ha YPOBHE YINIyOJNEHHOTO M3Y4EHHUs HaIpaBlieH Ha



pean3annio MPeeMCTBEHHOCTH C MOCIEAYIOIIUM 3TallOM MOJYyYeHUs] XUMHUYECKOro 00pa30BaHUs B
paMKax H3y4YeHHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX TUCHUIUIMH B BYy3aX M
OpraHM3aIMsaX CpeqHero npodeccruoHalbHOTO 0Opa3zoBaHus. B 3TON cBsi3W HM3yueHHE MpeaMera
«XuMHs» OPUCHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YTIIyOJICHHE TCOPETHUYECKOU W
MPAKTUYECKON MOATOTOBKU 00YYaIOUINXCs, BEHIOPABIINX OMpenenEHHbIN Tpoduias 00ydeHus, B TOM
YHUCJIE C MEPCIEKTUBON MOCIEAYIOUIEro MOMYYEHUsI XUMUUYECKOro O0pa3oBaHUs B OpraHU3alMsIX
npodeccuoHaibHOro oOpa3zoBanus. Hapsimy ¢ atuMm, B cBere Tpeboanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHUS (helaepanbHOl 00pa30BaTEIbHONW IMPOTPAMMEI CPETHETO
obuiero oOpa3oBaHMs H3ydeHUE MpeaMera «XHUMHsD OPUEHTUPOBAHO TAaKKEe HAa pEHICHHE 3a/1a4y
BOCIIUTAHUS H  COIMAIBHOTO pa3BUTHs  OOydarommxcs, Ha (OPMUpPOBAaHHE Y  HHUX
OOLIEMHTEIUIEKTYaJIbHbIX YMEHHUI, YMEHMH paludOHAIM3alUKd Y4eOHOro Tpyna M 000OIIEHHBIX
CIOCO00B JAEATEIHLHOCTH, UMEIOIINX MEXIUCIUIUTMHAPHBINA, HAAMPEIMETHBIN XapakTep.

CocTaBisifolIMMU  TIpeAMETa «XUMHUS» Ha YpPOBHE YIIIyOJIEHHOTO HU3YYEHHUS SIBISIFOTCS
yrayOnéunble Kypcebl — «Opranuueckas xumus» U «OOmas u HeopraHudeckas xumus». [lpu
OTIpEeNIeICHNH TOIXOM0B K OTOOpY M CTPYKTypHOW OpraHM3allMU COIEpIKAaHUS ITHX KypCOB B
nporpaMMe Mo XMMHH 3a OCHOBY MpHHATH nosiokeHus GI'OC COO o paznuumsx 6a30Boro u
yrIyONE€HHOTO YPOBHEH H3YUYEeHHUS TIPEaAMETa.

OcHoBy cojepxaHusi KypcoB «Opranuueckas XuMus» U «O0IIast 1 HeOpraHUIECKask XUMUSDY
COCTaBJIIET COBOKYMHOCTb IPEAMETHBIX 3HAHMM M YMEHHH, OTHOCSIMXCA K 0a30BOMY YpPOBHIO
U3y4eHUs MpeAMeTa. DTa CUCTEMa 3HAHUU IOIy4aeT ONpPelesIEHHOE TEOPETUYECKOEe JONOJIHEHHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO 0OJbIINI 00BEM (PaKTOIOrMYECKOro MaTepuania.
Tak, Ha yrayOJE€HHOM YpOBHE HM3Y4YeHHUs MpeaMeTa oOecredeHa BO3MOXKHOCTh 3HAYUTEIHHOTO
yBeJIUYEHUs1 00bEéMa 3HaHUI O XMMHUYECKHMX 3JIEMEHTAaX M CBOMCTBAX MX COECJUHEHUN Ha OCHOBE
pacuupeHuss U yrayOJeHuss NpeNCTaBIeHWH O CTPOCHUU BEIIECTBA, XUMUYECKOW CBSI3M U
3aKOHOMEPHOCTSX TPOTEKAHUS PEAKIMM, paCCMaTPUBAEMBIX C TOUKH 3PEHUS XUMUYECKON KMHETUKH
U TCPMOANHAMUKU. I/I3yqu1/Ie MNEPUOANYCCKOr0o 3aKOHa U HepHOHHHCCKOﬁ CHUCTEMbI XUMHNYCCKUX
AIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHMX IPEJICTABICHHUSIX O CTPOCHUU
aToMa. XUMHUYECKasl CBSI3b OOBSCHSETCA C TOYKHM 3PEHHUS HHEPreTHMUECKUX H3MEHEHWH mnpu eé
00pa30BaHUM U pa3pylIEHUH, a TaKXKe C TOYKU 3PEHUS MEXaHU3MOB e€ oOpa3oBaHus. M3ydeHue
TUIIOB PEAKINH TOMOIHSAETCS] JOPMUPOBAHUEM MPECTABICHUM 00 3JIEKTPOXUMHUYECKHX MTpoLieccax
Y DJIEKTPOJIM3€E PacIIaBOB M PAaCTBOPOB BEUIECTB. B Kypce opraHndeckoil XMMUH IIPA paCCMOTPEHUHT
PEaKIMOHHOMN CITIOCOOHOCTH COEIMHEHUH yaenseTcss oco00oe BHUMaHUE BOIpocam 00 3JEKTPOHHBIX
s dexTax, 0 B3AUMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Oco0oe 3HaueHue MMeEeT TO, YTO Ha COJep)KaHuE KypCOB XUMHUU YIiayOIEHHOIO YpPOBHS
U3yUYeHUs JJIsl KJIACCOB OMpeeNEHHOro mpoguis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpYy M XapakTep
JIOTIONTHEHUH K 00Ilel cucTteMe MpeIMETHBIX 3HaHWM) OKa3bIBAIOT BIMSHHE CMEXKHBIE MPEIMETHI.
Tak, HarpuMep, B COJEpKaHUU MpeAMeTa I KIACCOB XMMHUKO-(PU3NUYECKOTO TMpoduis 0oiblIoe
3HaYeHue OyIyT UMETh AIEMEHThI yueOHOro MaTepuana rno oomei xumuu. [Ipu usyuenun npenmera
B JJAHHOM CJIydae akLEeHT OyAeT cjenaH Ha OOIIHOCTh METOJOB IMO3HAHUs, OOIIHOCTh 3aKOHOB U
TEOpHil B XUMHH U B (PU3UKE: aTOMHO-MOJICKYJISIpHAsI Teopus (MOJEKyJsipHast Teopusi B GU3HKE),
3aKOHBI COXPAHEHHUS MAcChl U dHEPIUH, 3aKOHBI TEPMOJMHAMUKH, IEKTPOJIN3A, MIPEACTABICHUS O
CTPOEHHH BEILECTB U IPYTOE.

B TO ke BpeMs B copep)KaHUM IpeaMeTa AJs KJIacCOB XMMHUKO-OMOJIOTHYECKOro Mpouils
OoNbIINI yJenpHBIH Bec OyJeT MMETh OpraHMveckas XuUMHs. B 3ToMm ciydae mpenocTaBiisieTcs
BO3MOXHOCTb JUIsl 00jiee OOCTOSTENBHOIO PACCMOTPEHUS XUMHUYECKOM OpraHM3aluy KIETKH Kak
OMOJIOTUYECKOM CUCTEMBI, B COCTaB KOTOPOH BXOJSAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMITOHEHTHI,
KaK JMNUJbI, OCJIKH, YIJIEBObl, HYKJIEMHOBbIE KUCIOTH U Apyrue. [Ipu 3ToM 3HaHMS O cocTaBe U



CBOMCTBaxX HpeI[CTaBI/ITCJ'Ief/'I OCHOBHBIX KJIACCOB OPraHUYCCKHX BCHICCTB CIIy>KaT OCHOBOI1 JUIS
HN3YYCHUS CYIIHOCTH NPOLUCCCOB (I)OTOCI/IHTGSa, AbIXaHHWs, MAIICBAPCHUA.

B nmnane ¢hopmMupoBaHus OCHOB HAyYHOTO MUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX METOO0B
IIO3HAHMA U OIbITA IPAKTUYECKOr0 IPUMEHEHNUS HAYyYHbIX 3HAHUM N3y4EeHHE IpeaMeTa « XUMUs» Ha
yri1yOnéHHOM YpOBHE OCHOBAaHO
Ha MEXIIPEIMETHBIX CBS35X C yUEOHBIMU NPEIMETaMHU, BXOAIIMMU B COCTaB IIPEIMETHBIX 00IacTei
«EcTtecTBeHHO-Hay4Hble TNpeaMeTh», «Marematuka u wuH(popMaTHkay u «Pycckuil S3bIK U
JUTEpaTypay.

HEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «Xumus»

[Tpu n3yueHun yueOHOro npeamera « XUMHsH» Ha yriiyOJéHHOM ypOBHE TaK)Ke, KaK Ha ypOBHE
OCHOBHOI'O M CpeAHero obiuero odpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajayeil NEpBOCTENEHHOMN
3HAYUMOCTH SIBIAETCS (OpPMUPOBAHHE OCHOB HAyKH XUMHH Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHHUS, NPAKTUYECKON IEATEIBHOCTH YE€IOBEKa M OJHOTO M3 KOMIIOHEHTOB MHPOBOH
KynbTypbl. Pemenue 3Toil 3amaun Ha yriayOia€HHOM ypOBHE M3y4y€HHUs IpEeAMETa IpeAronaracT
pean3annio TakKuX LeJeH, Kak:

dopMUpOBaHHE NPEICTABICHUN: O MaTEpUaJIbHOM €IUHCTBE MHpA, 3aKOHOMEPHOCTIX U
MTO3HABAEMOCTH SABJICHHUI MPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U €€ BeAyllen
PO B 00ECTIEYCHNN YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUU MPOOJIEM IKOJIOTUIECKOM,
HHEPreTHUECKON U MUIIEBON O€30MacHOCTH, B Pa3BUTUH MEAUIIUHBI, CO3/IaHUU HOBBIX MaTepUANIOB,
HOBBIX HCTOYHMKOB DJHEpPrMHM, B OOECIEUEHUH pPALMOHAIBHOTO NPUPOJIONOIb30BAaHUS, B
bOopMUPOBAaHUM MHPOBO33PEHHUS U OOMIeH KyIbTyphl YeEJIOBEKa, a TaKXkKe OSKOJOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOM cpese;

OCBOCHHME CHUCTEMBI 3HAHUM, JICXKAILUX B OCHOBE XUMUYECKOHN COCTABIISAIOIICH €CTECTBEHHO-HAYYHON
KapTUHBI MUpa: (yHIAMEHTAIBHBIX TMOHATHUN, 3aKOHOB M TEOPUHW XUMHHU, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHHUM BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJIIDHOM, O TEPMOAMHAMUYECKHX M KHHETHMYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHHUS
XUMHYECKHUX PEAKIINil, 0 XUMUYECKOM PaBHOBECHH, PACTBOpaX U JUCIEPCHBIX CUCTEMAaX, 00 00IIMX
HayYHBIX NPUHIHUIIAX XUMHAYECKOTO MPOU3BOCTBA;

¢dopmupoBaHne y OOyyaromMXCs OCO3HAHHOTO IOHMMaHHMS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHWHN 711 OOBSICHEHHS KIIIOYEBBIX W W TPOOJIEM COBPEMEHHOW XUMUH, IS
00BSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO TPUPOJIY; TPAMOTHOTO
pemieHus MpoOieM, CBA3AHHBIX C XUMHEH, NMPOrHO3MPOBAHMS, aHAIMW3a M OLEHKU C MO3ULIUN
HKOJIOTHYECKOM 0e30IacHOCTU IMOCHEACTBUH OBITOBOM M NPOM3BOJCTBEHHOM JIEATEIbHOCTH
YyeJlIoBeKa, CBA3aHHON C XUMUYECKUM MPOU3BOICTBOM, HCIIOJIb30BAaHUEM U NEPepabOTKOM BEIIECTB;
yrayOJaeHne MpeACTaBICHU O HAyYHBIX METOJaX MO3HAHUS, HEOOXOAMMBIX NJsl MPUOOPETeHUS
YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKHUX SIBIICHUH, HMEIOIUX MECTO
B IIPUPOJE, B MPAKTUYECKON IESITEIBHOCTU U MOBCEIHEBHOW KU3HU.

B nmnane peanusanuu nepBoOYEpeIHBIX BOCIUTATEIBHBIX M PA3BUBAIOIINX (PYHKIIMIA [EITOCTHOU
CUCTEMBI cpeAHero oOuiero oOpa3zoBaHUS NMPU HU3YUYEHHHM IpeaMmeTa «XUMHs» Ha YriyOn€HHOM
YpOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TaKKe e U 3a/1a4H, KaK:

BOCMHUTAaHNE YOSKIEHHOCTHU B TO3HABAEMOCTH SIBJICHUI IPUPO/IbI, YBaXKEHUS K IIPOIIECCY TBOPUECTBA
B 00JIACTH TEOPETUUECKUX U MPUKIATHBIX UCCIEAOBAHUNA B XUMHH, (POPMHPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;



pa3BUTHE MOTHBAllMM K OOYYEHHI0O U T[IO3HAHUIO, CIOCOOHOCTEHl K CaMOKOHTPONIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOECHHUS 00IIEUEIOBEYECKUX LIEHHOCTEN;

pa3BUTHE TIO3HABATENIbHBIX HWHTEPECOB, MHTEUIEKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
oOyyaromuxcs, (OPMHPOBAHHWE Yy HHUX CO3HATEIBHOTO OTHOLICHHS K CaMOOOpa30BaHHUIO U
HENPEPHIBHOMY O00pa30BaHUIO KaK YCIOBHIO YCIEIIHOW MpodeccnoHalbHOM U 0OIIeCTBEHHON
JeSITeIbHOCTH, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3JI0POBBIO ¥ TOTPEOHOCTH B 3J0pOBOM 00paze
KU3HU;

¢dopMHupoBaHHE YMEHHMI M HAaBBIKOB Pa3yMHOT'O HPUPOIONOJIB30BAHUS, PA3BUTHE IKOJIOTHYECKOM
KyJbTYpPbl, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TI0IE3HOM IKOJIOTHUECKOH J1eATeIbHOCTH.

MECTO YYEBHOI'O ITPEJIMETA «Xumus» B YYHEBHOM IIJIAHE

B coorBerctBun ¢ 06HOBIEHHBIM DPI'OC OOO yuebHBIH mpenMeT «XUMHUS» BXOIUT B
npeaMeTHyro obnacte «EcCTeCTBEHHO-HAYUYHBIX AUCHMILTAH» W SBISETCS 00S3aTeNbHBIM s
uszydenus. OO1ee Ynucio 4acoB, OTBEACHHBIX HA U3y4Y€HHE XUMHUHU, cocTaBisieT B 11 kmacce — 102
yaca (3 yacoB B HEJIEIIO).

Ha n3yuenue xumuu B 10—11 kaccax oCHOBHOTO cpeiHEro 00pa3oBaHusl Ha 0a30BOM YPOBHE
B yueOHOM 1utane otBogutcs 204 yaca: B 10 knacce - 102 yaca (3 gaca B Hefiemio).

B 10 kmacce «B» B pamkax opraHuzaiyii KOHTPOJIA 3a peanusalfieil mporpaMMbl UCTIOIb3YIOTCS
CJIeYIONINE BHUJBI MUCBMEHHBIX pabOT: KOHTpOJbHas padora (3 yaca), mpaktudeckas padora (6
9JacoB).

VYuyebHas mporpamma paccuutana Ha 102 yaca.

Pabouas mporpamma 1o kypcy «Xumus» B 10 kitacce «B» cocraBiieHa B COOTBETCTBUU C Y UEOHBIM
IUTAHOM, KaJleHIapHbIM Y4eOHbIM TpaUKOM U pacnucaHueM yudeOHbIX 3aHsATHM Ha 2025-2026
yueOHBbIN roJ 1 peaausyercs 3a 102 yac.



COJEPKXAHUE YYEBHOI'O ITPEIMETA «XUMMUSA»
10 KJIIACC

OPI'AHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMMH.

[TpenMeT 1 3HaUECHUE OPTraHUYECKONH XUMUH, TPEJCTABICHUE O MHOTOOOPa3UH OPTaHHYECKUX
COCTUHEHUN.

DJEeKTPOHHOE CTPOSHHUE aTOMa YIJIepo/a: OCHOBHOE U BO30yXAEHHOE coCTOsIHUS. BaneHTHble
BO3MOXXKHOCTH aroma yrjiepoaa. XHUMHYECKas CBsS3b B OPraHUYECKUX COEIUHEHMSX. THIIbI
ruOpuIM3ay aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa30oBaHUS KOBAJIEHTHOM CBS3U
(0OMEHHBIN U JOHOPHO-AKLENTOPHBIN). THUIBI MepeKphIBaHUSI ATOMHBIX OpOUTaNIed, G- U T-CBSA3H.
OpuHapHasi, 1BOMHast U TpoilHas cBsA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYyJaX OpPraHUYECKHX
BemecTB. [lonaTHE 0 CBOOOIHOM pajuKaie, HykKiIeopuie u 3J1eKTpodue.

Teopuss crTpoeHuss opraHudeckux coenuHeHud A.M. byrnepoBa M COBpEeMEHHbIE
IPEJICTaBICHUSI O CTPYKType MOJIEKYJ. 3HAUE€HUE TEOPUM CTPOEHUS OPraHUYECKUX COEAMHEHUU.
Mosrnekymsipable U cTpyKTypHble (opMynbl. CTpyKTypHble (OPMYJIBI pPa3IMYHBIX BUJOB:
pa3BépHyTas, COKpaul€éHHas, cCkeneTHas. M3omepusa. Buabsl u3oMepuu:  CTpyKTypHas,
OPOCTPAHCTBEHHAs. JJEKTPOHHbIE HPQPEKTsl B  MOJEKyJaX OpPraHHYEeCKUX COCTUHEHUH
(MHTyKTUBHBIA U M€30MEPHBIN 3P PeKThI).

[IpencraBnenne o KiIacCUPUKALMKU OPraHUYECKUX BemecTB. [loHsATHE O (PYHKIMOHATHHOU
rpynne. I'omonorusa. I'omonormdeckue psabl. CuUcTeMaTHyecKas HOMEHKJIATypa OPraHM4eCcKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX NPEACTaBUTENCH.

OcoOeHHOCTH 151 KJ'IaCCI/I(I)I/IKaI_[I/IH OpTraHUYCCKUX peaKHHﬁ. OKHCIUTEIIBHO-
BOCCTAHOBUTCIIbHBIC PECAKIINU B OpFaHI/I'-IGCKOI\/JI XHUMUU.

OKCEpUMEHTAIbHBIE METO/bl M3YUYEHHUs BEIIECTB W HUX TPEBpallleHUH: 03HAKOMIJIEHHE C
o0Opa3liaMu OpPraHUYecKUX BELIECTB M MaTepuajaMd Ha HUX OCHOBE, OMBITHI MO IMPEBPAIECHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (TUiaBjieHUe, 00YTJIMBAaHUE U TOPEHHE), KOHCTPYHUPOBaHUE
MOJIEJIE MOJIEKYJI OPIraHUYECKUX BEILECTB.

Yraesogopoabl.

Ankansl. ['omonmorudeckuii psj amkaHoB, oOmas ¢GopMmyia, HOMEHKIATypa W H30MEpPHs.
DNEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN aIKaHOB, SP3-THOpUIU3AIlMS aTOMHBIX
opOuTaneit yriepojaa, 6-cBsizb. OU3NUECKUE CBONCTBA ATKAHOB.

XVMHYECKHE CBOICTBA aJKaHOB: pPEaKIMM 3aMEIIEeHUs, W30MEpH3aluH, JETUAPUPOBAHUSA,
LUKJIU3al1uK, TUPOJIN3a, KPEKUHTa, TopeHus. [IpencraBieHre o MEXaHU3Me peakMil paauKalbHOTIO

3aMCIICHUA.

Haxoxnenue B mpupojie. CriocoObl OMyueHus: U MPUMEHEHHE aJIKaHOB.



[uxmnoankanpl. Obmas (opmyna, HOMEHKIaTypa W u3oMepus. OCOOCHHOCTH CTPOCHHS U
XUMHUYECKHX CBOHCTB MaybiX (UMKIOMPONAH, MHUKIOOyTaH) © OOBIYHBIX (IMKJIOTICHTAH,
[UKJIOTeKCaH) [UKI0aNKaHoB. CriocoObl MOMyYeHHs U TPUMEHEHHE [TUKII0aIKAHOB.

Anxkensl. ['omonoruueckuii pan ajakeHoB, oOmias ¢popMylia, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT aJIKEHOB, SP-rHOpHUIU3allHsl aTOMHBIX opOuTaneit yriepoaa,
o- u m-cBsizu. CTpyKTypHas M reomeTpuyeckas (Uuc-TpaHc-) uzomepus. dusnueckue cBoiicTBa
QJIKEHOB. XUMHUYECKHE CBOMCTBA: pEaKkLUUU IPUCOEIMHEHUS, 3aMEILEHUs B O-IIOJIOXKEHHE IpU
JBOIHOM CBsI3U, MmonuMepu3anuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHBIE peakIMu
Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTY4YEHUS M IPUMEHEHHE AJIKEHOB.

AJKaUEeHBI. Knaccudukanums aJIKaJIn€HOB (conpspkEHHBIE,
U30JIUPOBaHHbIE, KyMyauposanusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOUCTB
cOnpsKEHHBIX JueHoB, 1,2- u 1,4-npucoenunenue. [lonumepusanus CONpPSHDKEHHBIX JHEHOB.
CriocoObl nosty4eHus 1 NPUMEHEHUE allKaleHOB.

Anxunbl. ['oMonorudeckuii psj ajdkKuHOB, oOmas (opmyrina, HOMEHKIATypa M U30MEpHS.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJl aJlKWHOB, SP-THOpUIM3AIUS ATOMHBIX
opOutaneit yriepojna. DuU3MYECKHME CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: pPEaKIUU
MPUCOCIUHEHHS, JUMEpPU3ALMU U TpUMEpHU3aLUU, OKHUCIeHHs. KucioTHble CBOWCTBA aJKHHOB,
MMEIOUINX KOHLIEBYIO TPOWHYIO CBsi3b. KauecTBeHHblE peakiMM Ha TpPOilHYyI0 CBs3b. CrocoObl
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

ApomaTtuyeckue yrieBoJoposl (apeHsl). ['omonorndyeckuil psja apeHoB, obmas (opmyna,
HOMEHKJIaTypa M H30MepHsl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJIbl OeH3o0ua.
dusnueckue CBOHCTBA apeHOB. XMMHUYECKHE CBOMCTBa OEH30/1a W €ro rOMOJIOTOB: pPEaKLUu
3aMeleHus B OEH30JbHOM KOJIbLIE W YIJIEBOJOPOAHOM paJuKalle, pPeakUuu MPUCOEAUHEHUS,
OKHCIIEHHE ToMoJIoroB OeH3ona. [IpencraBineHne 00 OpHEHTUPYIOLIEM JIEHCTBUM 3aMeCcTUTENeH B
OEH30JIbHOM KOJIbLIE Ha MPUMEPE ANKUIbHBIX PAJAUKAIOB, KapOOKCUILHON, THAPOKCUIIBHOW, aMUHO-
U HUTPOTPYIIIBI, aTOMOB ranoreHoB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB cTupoia. [lonumepusanus
ctuposa. CriocoObl MOJIy4eHUsl U IPUMEHEHUE apOMAaTUYECKUX YIIIEBOI0PO/IOB.

[Tpuponnsiii ra3. [lonytHbeie HeTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenne. KaMeHHbIN yroiab
U TIPOJIYKTHI ero nepepadboTku. CrocoOsl nepepaboTku HeYTH: eperoHKa, KpeKUHT (TEpMUYECKUH,
KaTaJuTHueckuit), pudopMuHr, nuponus. llpoayktel mepepaboTku HedTH, MX NpPUMEHEHHE B
HPOMBIIIJICHHOCTH U B OBITY.

I'eneTmueckas cBI3b MCKIY pas3siiIMYHbIMU Kj1IaCCaMHU YyIJI€EBOAOPOI0B.

ONEKTPOHHOE CTPOEHUE TaJOTeHIIPOU3BOIHBIX YIVIEBOJOPOJIOB. Peakmuu 3amermeHus
rajoreHa Ha  TUIAPOKCOTPYIIY, HUTPOTPYIIly, IMaHOTPYyIIly, aMuHorpymmy.  JleficTBue Ha
TaJIOTEHIIPOU3BO/IHBIE ~ BOJHOTO W CIHUPTOBOrO  pacTBopa  miénoun. BzaumopeiictBue
JUTaJIOTEHAJIKAHOB C MarHueM M LHUHKOM. [IoHsATHE O MeTaloopraHM4ecKMX COEIUHEHUSX.
Mcnonb30BaHue TajJOreHNpPOU3BOAHBIX YITIEBOJOPOJOB B OBITY, TEXHMKE U IIPU CHHTE3€
OpPraHMYECKUX BEILECTB.

OKCIIepUMEHTATbHBIC METOIbI M3YYCHHUSI BEIIECTB M MX MPEBPAIICHUN: U3yueHHEe (PU3NIECKUX
CBOMCTB yTIIEBOJIOPOAOB (PacTBOPUMOCTH), KAYECTBEHHBIX DPEAKIIMI YTIEBOIOPOAOB PA3IUYHBIX
KJaccoB (oOeciBeunBaHWe OpPOMHOW WJIM HWOJHOW BOJBI, pacTBOpa IIepMaHTaHaTa KaJlus,
B3aMMOJICHCTBHE alleTWICHa C aMMHa4HbIM pacTBopoM okcuaa cepedpa(l)), kadecTBeHHOE
0oOHapy)XeHHUE yriiepo/ia ¥ BOJOpO/a B OPraHUYECKUX BEIIECTBAX, MOJYyUYCHHUE dTUIICHA U U3yUYCHHE




€ro CBOMCTB, O3HakomyieHHe ¢ KoyuiekuusmMu «HedpTb» u «Yromp», ¢ oOpa3uamu IiacTMacc,
KaydyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYJI YTJIEBOJAOPOJOB U TaJOT€HIIPOU3BOIHBIX
YTJIEBOIOPOIOB.

Kucaopojacoaep:kaimye opranndeckne coeMHeHusl.

[IpenenbHble 0AHOATOMHBIE CIUPTHL. CTpOEeHUE MOJIEKYJT (Ha MpUMEPEe METAHOJIa U 3TaHOJIa).
['omonoruyeckuit psi, obmas Gpopmyna, ©u3oMepus, HOMEHKIATypa u kiaccupukamnms. Ouznyeckue
CBOMCTBA IPEACIIbHBIX OJHOATOMHBIX CIIUPTOB. BOAOPOIHbBIE CBA3M MEXYy MOJEKYJIaMU CIUPTOB.
XUMUYECKUE CBOMCTBA: PEaKUMU 3aMEIICHUA, JCTHAPATALIMU, OKHUCIECHUS, B3aUMOJICHUCTBHUE C
OpraHWYECKUMH U HEOPraHWUYECKUMHU KHciioTaMu. KauecTBeHHasi peakliysi Ha OJHOATOMHBIE CITUPTHI.
JeiicTBue 3TaHOJIa W METaHOJA Ha OpraHu3M uenoBeka. CrocoObl NOJSyYeHUs U MPUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie >¢upsl, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH (PU3MUYECKUX U XHUMHYECKUX
CBOWCTB.

MHoroatoMHbI€ CIIUPTHI — ATUIICHTIIUKOIIb U TIUIepruH. Ou3nueckrue U XUMUYeCKUe CBOMCTBA:
p€akiuru 3aMCUICHUA, BBaHMOHGﬁCTBHG C OpraHn4€CKMMH MW HCOPraHWYCCKHMMU KHCJIIOTaMHU,
KaueCTBEHHAsl peakIusi Ha MHOroaTOMHbIE cHUpThHL. [IpeacTaBieHne o MeXaHU3ME peakluuin
HyKJIeo(UIpbHOrO 3amemnieHus. JlefictBue Ha opranm3m uenoBeka. CrmocoObl MONYyYCHHS U
MPUMEHEHHE MHOTOAaTOMHBIX CIIHPTOB.

®enos. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIIMSHUE TUIPOKCOTPYNIBI M OEH30JIBHOTO sijpa.
O®uznyeckue cBoiicTBa (eHona. OcoOEHHOCTH XHMMHUYECKUX CBOWCTB (QeHona. KadecTBeHHbIE
peakuuu Ha (peHon. TokcuunocTh (enonma. CrocoObl MoNydeHUS M TpUMEHeHue (¢eHoa.
®enonpopManbieruiHas cMoJa.

KapOoHuibpHbIEe COeTMHEHUS — abJACTHABI U KETOHBL. DIIEKTPOHHOE CTPOEHUE KapOOHUIBHON
rpynmnbl.  ['omonmoruueckue psiabl albIEeTHAOB W KETOHOB, oOmas ¢opMmyrna, HU30MepUs |
HOMEHKJaTypa. PU3nyecKkue CBOMCTBA albJAETUA0B U KETOHOB. XMMUYECKUE CBOMCTBA albIEIUI0B
M KETOHOB: peakiuu TmpucoenuHeHus. OKHUCIEHUE albJeru0B, KAa4eCTBEHHBIC PEaKIMU Ha
anpaeruabl. CnocoObl MOTy4YeHHs ¥ IPUMEHEHHE alb/IETHI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/ieibHble KapOOHOBBIE KHUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepuss M HOMeHKIaTypa. Dusmyeckue CBOICTBa OJJHOOCHOBHBIX
IpeeNbHBIX KapOOHOBBIX KHCIOT. BOOpOIHBIE CBSA3M MEXIY MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XVUMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOICTBa, peakius STepUPHUKAINM, PEAKIUH C ydacTHEeM
yIA€BOAOPOAHOTO panukana. OcoOeHHOCTH CBOMCTB MypaBbMHOM KHCHOTHL [loHsATHE O
MIPOU3BOJIHBIX KAapOOHOBBIX KUCIOT — CIOXKHBIX 3pupax. MHoOroodbpazue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMpEAETIbHBIX M apOMATHUYECKHX KapOOHOBBIX KHUCIOT, JAUKAPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KHCIOT. llpenacraBurenu  BbICIIMX —~ KapOOHOBBIX — KHCJOT:
CTEapHHOBAs, TAIbLMUTUHOBAS, OJICUHOBAS, JIUHOLEBAS, TUHONIeH06ds KUCTAOThL. CIIoCOObI MOTYYeHUs
U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubsle >¢upsl. ['omonoruueckuii psan, obmas ¢opmyia, M30MEpUs U HOMEHKIATYpA.
Du3nyecKne 1 XUMUYECKHE CBOMCTBA: TUIIPOJIN3 B KUCIION U LIEJTOYHOU Cpelie.

Kuper. Ctpoenue, ¢puznueckue W XUMHUYECKHE CBOMCTBA YKUPOB: THAPOJIHM3 B KUCIOW M
nienouHoit cpene. OCOOCHHOCTH CBOWCTB JKUPOB, COJEPIKAIINX OCTATKU HEMPEICIbHBIX KHUPHBIX
KUCHO0T. JKUpbl B IPUPO/IE.



MBpITa KaK COJTH BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE AEHCTBHE.

OOmrass  xapakTepucTuka yriaeBomoB. Kiaccudwukanus —yriaeBomoB (MOHO-, [U- H
nonucaxapuapl). MoHoOcaxapuabl:  TUIIOK03a,  (pyKTO3a, rajakTosa, pudo3a, 1e30Kcupudo3a.
dusnyeckrue CBOWCTBA U HaXOXKICHUE B mpupoe. PoTocHHTe3. XUMHUYECKUE CBOMCTBA TITIOKO3BI:
peaKuyu ¢ y4aCTHUEM CIUPTOBBIX U ajJbJAECTUAHON IPYII, CIUPTOBOE U MOJOYHOKHUCIIOE OpOXKEHHE.
[IpuMeHeHre TIIIOKO3bI, €€ 3HAUCHHE B JKU3HEACATEIBHOCTH OopraHu3ma. Jlucaxapuabl: caxaposa,
MallbTO3a M JIaKTO3a. BOcCcTaHaBNMBAIONIME M HEBOCCTAHABIMBAIOUIME JaWcCAaxapuibl. [ HIponn3
nucaxapuzoB. HaxoxnaeHwe B mpupoae W mnpuMeHeHue. [lomucaxapuapl: Kpaxmall, TJIHKOTeH W
nesunoio3a. CTpoeHre MaKpOMOJIEKYJI KpaxMalia, IIIMKOTeHa U 1euTto103bl. du3nyeckue cBoiicTBa
Kpaxmajia M IeJUTI0JI03bl. XUMHYECKAE CBOWCTBA Kpaxmaya: THAPOJIN3, KAYeCTBCHHAS PEaKIUs C
MO0Z0M. XMMHUYECKUE CBOWCTBA IEJUIIOJIO3bI: THIAPOJIH3, OoTydeHHe 3QUpoB L0036l [lonsTre
00 MCKYCCTBCHHBIX BOJIOKHAX (BHCKO3a, al[eTaTHBIN IIENK).

OKCIepUMEHTAILHBIE METOJbl M3YYEHHUsS BEIIECTB M MX MPEBpallleHUH: pacTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBHE ATAHOJIA C HATPUEM, OKHCIIEHUE 3TUIIOBOTO CIIUPTa B
anbJeru]l Ha pacKaji€HHONH MeIHOI MPOBOJIOKE, OKUCIEHHE 3TUIIOBOTO CIUPTA AUXPOMATOM Kaus
(BO3MOKHO HCITOJIb30BaHHE BHICOMATEPHATIOB), KadeCTBEHHBIC pEAaKIWU Ha albIeTuabl (C
ruapokcuaoM auammuncepedpa(l) u rugpokcuaom meau(ll)), peakmus riaMiepuHa ¢ THAPOKCUIOM
meau(Il), xumnyeckue cBolicTBa pacTBOpa YKCYCHOM KUCIJIOTHI, B3aUMO/IEHCTBUE PaCTBOPA TIIIOKO3bI
¢ ruapokcuaom Meau(1l), B3anmoaericTBre kpaxmaia ¢ HOJJOM, pEIICHHE SKCIIEPUMEHTANIBHBIX 33/1a4
no Temam «CriupTsl ¥ peHosn», «KapOoHoBbie KUCTOTHL. CI0XKHBIE (DUPBI.

A30TcoaepKale OPraHnyecKue CoeTMHEeHHUsI.

AMUHBI — OpraHn4eckue Mpou3BOAHbIE aMMHUaka. Kiaccudukaiys aMiuHOB: anudaTHuecKue u
apoMaTH4YeCcKHe; MEepBUYHbIC, BTOPUYHbIE M TpeTHuHble. CTpoeHHe MoiieKysd, obOmas ¢opmyna,
M30MepHUsi, HOMEHKJIaTypa 1 (pu3nuecKre CBOMCTBA. XUMUYECKOE CBOMCTBA alr(paTHIeCKUX aMUHOB:
OCHOBHBIE CBOMCTBA, AJIKWJIMPOBaHUE, B3aUMOJICHCTBUE TEPBUYHBIX AaMUHOB C A30TUCTOM KUCJIOTOM.
Conu agKuIaMMOHUSL.

AHUIMH — NpEeACTaBUTEIb aMUHOB apomaThueckoro psaa. CtpoeHue aHwiauHa. B3anmmHoe
BJIMSHUE TPYyNI aTOMOB B MoJjieKyse aHwinHa. OcoOeHHOCTH XHMMHUYECKUX CBOMCTB aHMWJIMHA.
KavecTBenHble peakiinu Ha aHWIMH. CriocoObl MOTydYeHus ¥ MPUMEHEHUE anupaTHYeCKUX aMUHOB.
[Tonyyenne aHUIMHA U3 HUTPOOEH30IA.

Amunokucnotel. HoMenknarypa u uzomepus. OTaenbHbIE MPEACTABUTENH 0-aMUHOKHCIIOT:
TIIUIAH, ajdaHuH. OU3ndecKue CBOMCTBA aMHUHOKHCIIOT. XMMHUUYECKHE CBOMCTBA aMHHOKMCIIOT KaK
aM(OTEepHBIX OPTaHMYECKUX COCIUHEHHI, Peakius MOJUKOHACHCAIIMU, 00pa30BaHUE TMENTHIHON
cBsi3U. bruonornueckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 U TUPOJIN3 TIETITH/IOB.

benku kak npupoaHsie noiaumepsl. [lepBudHas, BTopudHast U TpeTUYHasl CTPYKTypa OelKoB.
XUMHUECKUE CBOMCTBA OENTKOB: THAPOIIN3, IeHATypaIsl, KAYeCTBEHHbIE PEaKLIMU Ha OEJIKH.

DKCIEePUMEHTATbHBIC METOIbI M3YYCHHsI BEIIECTB U UX MPEBPAIIEHU: paCTBOPEHUE OCIIKOB B
BOJIC, JICHaTypaluss OETKOB TIpU HArpeBaHUU, LIBETHHIE pEAKIMU Ha OCNKH, pelIeHue
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM «A30TCOJepKallue OpPraHuYeCKUue COCIUHEHUS» U
«Pacno3HaBaHre OPraHUYECKUX COCTUHEHUID.

Bbicokomo1eKy IsIpHBIE COCAUHEHHUS.



OCHOBHBIC TIOHSTHS XHMHHU BBICOKOMOIJICKYJIAPHBIX COGI[I/IHGHI/If/'Il MOHOMCp, IIOJIHUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IOJIMMCPU3AIlIUU, CPCAHAA MOJICKYJIApHasd Macca. OcHOBHBIC MCETO/bI
CHHTE3a BBICOKOMOJICKYJIAPHBIX CO@,Z[I/IHCHI/Iﬁ — DoJIMMEpHU3alus U IMOJIUKOHACHCAaI .

[Tonmumepubie MaTepuansl. [lmacTmaccsl (IMOMUATHIICH, MOJUIPOINUIICH, MOIUBUHIIXJIOPU],
MOJIUCTUPOJT, TOTUMETHIMETAKPHIIAT, MOJMKAPOOHATHI, MOMMAITUICHTepedTaANaT). Y TUIH3aus U
nepepaboTKa IIacTuKa.

OnacToMepbl:  HAaTypalbHbIM  KaydyK, CHHTETHYECKME  Kayuyyku  (OyTaJuEeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHblEe (XJIOMOK, WIEPCTh, MIENK), HMCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIABCaH).

[TomuMepsl CrieUANBHOTO Ha3HAaueHUs (TEQIIOH, KEBIap, AJICKTPOIPOBOMASIIUE MOIUMEPHI,
OuopaziaraeMble MOJIUMEPHI).

3KCH€DI/IM6HT3HBHHC METOJbl HM3YUYEHMS BEIISCTB M MX INPEBpPAILICHUN: 03HAKOMIICHHE C
06pa3uaMH MNpUPOAHBIX W  HMCKYCCTBCHHLIX BOJIOKOH, IIJJaCTMACC, Kay4YyKOB, PCHICHUC
OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEME «Pacrno3naBanue niaacTMacc U BOJOKOH.

PacuérHble 3a1a4u.

Haxoxxnenne MosiekysisipHON (GOpMysibl OPraHUYECKOTO COEIUHEHHUS 0 MAaCCOBBIM JIOJSM
AIIEMEHTOB, BXOMSIIUX B €ro COCTaB, HAXOXICHHE MOJEKYISIpHOU (OpMysbl OpraHHYECKOTo
coeMHEeHUs 0 Macce (00BEMY) MPOAYKTOB CTOPaHMUsI, IO KOJIMYECTBY BelIecTBa (Macce, 00bEMY)
MPOAYKTOB PEAaKIUU W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIEHUE CTPYKTYpHOU (opmyIasl
OpPTaHWYECKOTO BEIIECTBA HA OCHOBE €ro XUMHYECKHUX CBOWCTB WJIM CIIOCOOOB TOJTyYEHUS,
oTpezieNieHue I0JIM BBIXOa MPOIyKTa PeaKIMUi OT TEOPETUIECKH BO3MOMXKHOTO.

MeXXnpeaMETHBIE CBS3H.

Peanuzanus MexnpeaMEeTHBIX CBsi3ed MpH HM3yuyeHUM opranuyeckol xumuu B 10 kiacce
OCYILIECTBIISICTCS YePe3 UCIOIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U OHATHH,
MIPUHATHIX B OTAENIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOT O IIUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATHUS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a, TEOPHUs, 3aKOH,
aHaJu3, CUHTE3, Kilaccudukanus, HaOroieHue, U3MEpPEeHNe, SIKCIIEPUMEHT, MOJIeNb, MOJIETUPOBaHHE.

®du3nka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, YHEPTE€TUUECKUIN YPOBEHbD,
BEIIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, (DU3UUYCCKHUE BEITUYMHBI, €IMHUIIBI
U3MEPEHMUs], CKOPOCTh, SJHEPI s, Macca.

buonorus: kmerka, opraHm3M, dSKocuctema, Ouocdepa, MeTaboJM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIN U TeTepOTPOPHBII TUII TUTaHUSA, OpoKeHHE, HOTOCHHTE3, IbIXaHuE, OCIKH, YTICBOIHI,

KUPbI, HyKJICUHOBbIE KUCIOTHI, (JEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAEMble, TOTLIUBO.



TexHoorus: MUIICBLIE TPOAYKTBEI, OCHOBEI PAllMOHAJIBHOI'O IMHUTAaHWUA, MOIOIIHUE CPEACTBA,
MaTCpHraJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.



IINIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATbBI

B cootBeTcTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
PE3yJIBTaTOB OCBOCHHS IPEIMETa « XUMHS» Ha YPOBHE CPEIHET0 001Iero 00pa30BaHMs BbIICICHBI
CIIEAYIOIIME  COCTABIIAIOLIME: OCO3HAHME OOy4YaroIUMHCS  POCCUHCKONW  Ipa)JaHCKOH
UJICHTUYHOCTH; TOTOBHOCTH K CaMOpPA3BHTHIO, CaMOCTOSTEIBHOCTH W CAMOOIPE/IEICHHIO;
HaJMYyue MOTHUBAlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJCTBOBATbCS MPUHATHIMH B OOIIECTBE MpPaBWIAMH M HOPMAaMH IIOBEICHHS; HAINYNE
NPAaBOCO3HAHUS, SKOJIOTHYECKOH KYJIbTYphI; CHOCOOHOCTh CTAaBUTh LIEIH U CTPOUTH KU3HCHHBIC
TUTAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeAMeTa «XHUMHUS» OTPakaoT cHOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIIFHOCTH O0YYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa3oBaTeNbHOI 1eATETbHOCTH.

JInuHOCTHBIE pe3ynbTaThl OCBOCHMSI MpeAMETa «XUMHUS» OTpakaroT c(HOPMUPOBAHHOCTh
OTIbITA MMO3HABATENBHON U MPAKTUUYECKOM NesATEbHOCTH 00y4YalomUXCsl B MPOIlecce peann3auu
00pa30BaTebHOM 1€ TEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCcKOro BOCIMTAHUA:

OCO3HaHHUS O0YYaIOIMMUCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPaBOIOPSIKY;

NpEeaACTaBJICHHUA O COOHWAJIBHBIX HOpMax MW IIpaBHJIaX MECKIMYHOCTHBIX OTHONIEHUH B
KOJJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOp‘lCCKOfI ACATCIIBHOCTH IIPpU CO3JaHUN y‘le6HBIX ITPOCKTOB,
PEIICHHUN y‘~I€6HBIX W ITO3HABATCJIbHBIX 3a41a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHThI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUEOHOM NesATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHUS K HMCTOPUYECKOMY M HAayYHOMY HACIEIUI0 OTECYECTBEHHOU
XHUMHH;

YBa)XCHUA K HPOHECCY TBOPYUYECTBA B obiactu TCOPHUU H MNPAKTUYCCKOI'O MNPHUIIOKCHHUA
XUMHHU, OCO3HAHUA TOIO, YTO HAHHBIC HAYKU CCTb PE3YJbTAT IJIIHUTCIbHBIX H3.6J'IIOI[CHI/II\/'I,

KPOMOTIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘—IéHI)IX H IMPAKTUKOB;

UHTEpeca M I03HABAaTEIbHBIX MOTHUBOB B IIOJIYYEHUU U IOCIEAYIOUIEM aHaJIU3e
UH(OPMALIUHU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPAaBCTBCHHOI'O CO3HAHUS, STUYCCKOI'O MMOBCACHUA,



CIIOCOOHOCTH OLICHMUBATH CUTyalluH, CBA3AHHbLIC C XUMUYCCKNMU SABJICHUSAMHU, U IPUHUMATDH
OCO3HAHHBIC PCHICHUA, OPUCHTHUPYACh Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IOBEAEHHWE M IOCTYNKH CBOMX TOBApUILEH C MMO3ULUN
HPABCTBEHHBIX Y MPABOBBIX HOPM U € YYETOM OCO3HAHMS MTOCIEACTBUM MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHM LIEHHOCTEH 370poBOro W 0Oe30macHoro obpasza KHU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOILICHHS K COOCTBEHHOMY (DM3HYECKOMY M IICHXUYECKOMY 3/I0POBBIO;

coOnrofeHusi mpaBui 0e30macHOro OOpalieHHus ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
J)KU3HU, B TPYJOBOM JEATEIIBHOCTH;

IMOHUMaHHA NCHHOCTHU IIpaBUJlI HWHAUBUAYAJIBHOTO MW KOJUJICKTUBHOI'O 0e3011acHOTO
MOBCACHUS B CUTYAllUAX, YTPOKAOIINX 310POBbIO U JKU3HU J'IIOI[Gﬁ;

OCO3HAHMS TIOCJICACTBUN M HENPHITHS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS AIKOTOJIA,
HapKOTHKOB, KypeHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JIeATENbHOCTH,
OO0IIECTBEHHO MOJIE3HOM, TBOPYECKOHN U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE B pEIICHUU TMPAKTUUYECKUX 3a7ad COIHAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3y4YeHHUIO Npodeccuil pa3auyHOTro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHU K TPYAY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHIYaJIbHOM TpaeKTOPHH 00pa3oBaHus, Oy aymieit
npodeccuu U peanus3alnuu COOCTBEHHBIX KM3HEHHBIX IIAHOB ¢ YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

AKOJIOTUYECKH ITIEIECO00Pa3HOTr0 OTHOIIEHUS K MPUPOJIE KaK UCTOYHUKY CYIIECCTBOBAHUS
JKHU3HH Ha 3eMIIe;

MMOHUMAaHUS TII00aJILHOTO XapakTepa 3KOJIOTHYCCKUX np06neM, BIIMSIHHUSL 39KOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAaHUS HEOOXOIUMOCTH UCTOIB30BaHUS JOCTHKCHUN XHUMHHU JUIS PEIICHUs BOTIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS ACHCTBUH, MPUHOCAIIUX BpEN OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHUS MPOrHO3UPOBATH HEOJATONMPUATHBIE SKOJOTUYECKUE MOCICACTBUS MPEATPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJIU4YUS PA3BUTOrO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYPBI, OIBITA
JIEATEIIbHOCTH  JKOJOTMYECKOM  HANpPAaBICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIBHOMN MPAKTUKE, CIIOCOOHOCTU U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) IHMEHHOCTU HAYYHOI'O IIO3HAHMSA:

MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BHTUS HAyKd U
00LIECTBEHHON IPAKTHUKH;

NOHMMaHHA CHeNU(UKA XUMHUH KaK HayKH, OCO3HaHUS €€ poinu B (HOPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpY’KaloIeM
MHpE KaK O €JUHCTBE IPUPOJbI M YEIOBEKA, B IO3HAHWH IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peleHny npobaeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTH B OCOOOM 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBWIM3AaLMU: B €€
TYMaHHCTUYECKOH HANpaBICHHOCTH M BAXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJIbTYpBI, B PEIIEHUH I1100aIbHBIX IPOOIEM YCTOMUMBOIO pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
HHEPreTUYECKON, NHUIIEBOW M JKOJIOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCreyeHn! yCIOBHUH YCIEIIHOro Tpyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 4JeHa
00I11eCTBA;

CCTCCTBGHHO-HaquOﬁ T'paMOTHOCTHU: TIOHHMMAHUA CYHNIHOCTH MCETOJOB IIO3HAHUA,
HCIIOJIB3YEMbIX B €CTCCTBCHHBLIX HAyKax, CIIOCOOHOCTH HCIIOJIE30BaTh MOJIy4yacMbIC 3HAHHUA IJId
aHalm3a U OOBSICHCHUS SBJICHUMN OKpYyZKaromero Mupa U NpoucxoIdimunx B HEM PI3MCHCHPII>1,
YMCHUA OCJIaTh 000CHOBaAHHBIE 3aKJIFOYCHMS HA OCHOBE HAay4YHBIX (1)aKTOB N UMCIOIIHUXCA JaHHBIX
C IICJIBIO IMMOJTYYCHHA JOCTOBCPHLBIX BHIBOJAOB,

CIIOCOOHOCTH CaMOCTOSITEILHO MCITOIb30BaTh XUMHUYCCKHE 3HAHMS JJIsL pCHICHUSA HpO6J’ICM
B pCAJIHBIX JKU3HCHHBIX CUTYAlHUAX,

HHTEPECA K ITO3HAHUIO, HCCHC}IOB&TGHBCKOﬁ JACATCIIBHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH K HCIIPECPBIBHOMY O6pa30BaHI/IIO n caM006pa30BaHmo, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAaHUM TI0 XUMHUH B COOTBETCTBUHM C >KH3HCHHBIMH

NOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax NpodecCHOHATBHOMN NesITeTbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDHI

MeTaHpeHMeTHBIe PE3YJIbTAaThl OCBOCHUS NPOrpaMMBI MO XUMHH Ha YPOBHC CPCAHCTO
o01ero o0pa3oBaHuUs BKIIOYAIOT:

3HaYMMble A7 (HOPMHUPOBAHMS MHPOBO33PEHHUs] OOYUaIOIIMXCS MEKIUCLUIUIMHAPHBIE
(MeXmpenMeTHbIE) 0OLIeHayYHbIe TOHATHS, OTPAXKAIOIHE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa



U creruuKy METOJI0B NO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTus, SIBJICHUE, MPOIECcC, CHCTeMa, HAYyYHBIH (aKT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HA0II0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC yueOHbIe JEeNCTBUS (mo3HaBaTesbHbIE, KOMMYHUKAaTUBHBIC,
perynsSTHBHBIE), oOecrieunBaomue  (GopMupoBaHUe  (YHKIMOHAIBHOW  TPAaMOTHOCTH |
COLMAJIbHOW KOMIETEHIIMH 00yUaroIInuXCs;

CHOCOOHOCTh ~ OOyyaroIUMXcs  HCHOJb30BaThb  OCBOEHHBIE  MEXKIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHbIC Yy4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLIMAJILHON ITPAKTHKE.

MeTaHpeI[MeTHI)IG pPE3YJIbTAaThl OTPAXKAKOT OBJIAACHHUC YHUBCPCAJIbHBIMU y‘~I€6HI)IMI/I
MMO3HAaBATCIIbHBIMU, KOMMYHUKATUBHBIMHA U PCIr'YJIITUBHBIMUA HeﬁCTBHHMH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE e CTBHS
3) 0a3oBble JJOrHYEeCKHE IeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyalU3UpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIAATE HCIIN ACATCIBHOCTU, 3aJdaBas IapaMETpbl U KPUTCPUU HUX JOCTUKCHUA,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHUU 3HAHUI HpI/IéMLI JJOTHYCCKOT'O MBbIIIJICHUS. BBIACIIATH
XAapaKTCPHBIC TIPHU3HAKU MOHATUI U YCTaHaBJIMBATb HUX B3aUMOCBA3b, HUCIOJB30BATb
COOTBCTCTBYIOIIMEC IMOHATHA OJIA 00BICHECHUS OTACIBbHBIX (1)aKTOB n ﬂBHeHHﬁ;

BLI6I/IpaTI> OCHOBAaHHUA U KPUTCPUHN AJIA KJ'IaCCI/I(l)I/IKaI_II/II/I BC€IICCTB U XUMHNYCCKHUX peaKuHﬁ;
YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMbBIMU SABJICHUSAMU,

CTPOUTB JIOTUYECKHE PACCYKIEHUS (MHIYKTUBHBIE, IETyKTUBHBIE, 110 aHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH M IMPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYJIUPOBATH BBHIBOABI U
3aKJIIOUCHUS,

IPUMEHSTh B Ipoliecce MO3HAHMS UCIOJIb3YyeMble B XMMHUHU CHMBOJHYECKHE (3HAKOBBIE)
MO/IeNU, TPe0OPa30BBIBATh MOAETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XuMuueckass (opMyna, ypaBHEHHME XHMHUYECKONM peakuud — TpU pelIeHUHd Y4eOHbIX
[IO3HABATEJIBHBIX U IPAKTUYECKUX 3a7a4, IPUMEHATH HA3BAHHBIE MOJICIIbHBIC ITPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX ITPU3HAKOB U3YYAEMbIX BEHIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbBIe HCCJIEN0BATEIbCKHE TeHCTBYS:
BJIQJICTh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHYECKUX PEAKIIHIA;
q)OpMy.HI/IpOBaTB oeJmm ¢W  3aJadud  HCCICAOBAaHHA, HCIIOJIb30BAaTh IIOCTABJIICHHBIC H

CaMOCTOSITENIbHO C(OPMYIHPOBAHHBIE BOIPOCHI B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;



BJIQJICTh HABBIKAMHU CaMOCTOSTENIBHOIO IIJJAHUPOBAHUS M IPOBEACHUS YUYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaAMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMYyJIUpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

HpI/IO6peTaTB OIIBIT y‘IeHH‘ICCKOﬁ HCCHCHOB&TCHBCKOﬁ u HpOCKTHOﬁ JCATCIIBHOCTH,
IMPOSABJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOHMCKY MCTOJOB PCUICHUA
IMMPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX ME€TOJO0B IIO3HAHUA.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX WHGpoOpMamuu (HAyYHO-TIOMYJIApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPHTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampoChl U TMPUMEHSATh pPa3IUYHbIE METOJAbI HpPU TOUCKE U OTOOpe
uH(popMaLu, HEOOXO0AUMOM J1JIs1 BBIIIOJIHEHUS yUYE€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh OIBIT MCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANbHYIO (hOopMy IpeacTaBiaeHUs MH(GOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKHU U JPYTHUE);

UCIOJIb30BaTh HAyYHbIM $A3BIK B KauyecTBE CpEIACTBa MpH paboTe ¢ XUMHUYECKOMH
uH(popMalMel: NPUMEHATh MEXIpeAMETHble ((uU3MYecKue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.
KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC yqeﬁﬂme aelcTBHUA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYXKIAEMOM TEMBI B X0J1€ TUAIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBATh UieH, POPMYIIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIHHOW JESITEIBHOCTH, IMOITYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHHIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOEKTa, U (POPMYITUPOBATH BHIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TMO3UITHI B X0J1e 00CYKICHHS 1 OOMEHa MHEHUSIMHU.

PeryasiTuBHbIe yHHUBepcaJbHbIe y4eOHbIe NeiiCTBUSA:

CaMOCTOSITEJIbHO TJIAHUPOBAaTh M OCYILIECTBISTH CBOIO MO3HABATEIbHYIO IESATEIBHOCTD,
onpezenss €€ UeNU U 3aa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh



MpeyiaraeMblii alTOPUTM JCHCTBUN TPHU BBHITIOJHEHUN yYE€OHBIX M HCCIIEIOBATEIbCKUX 3a/1ad,
BEIOHMpaTh HanOomee YPHEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyYeHUS] HOBBIX 3HAHUH O
BEILIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYIIECTBISTH CAMOKOHTPOIIb JIESTEILHOCTH HA OCHOBE CAMOAHAIIM3a U CAMOOIIEHKH.
INPEAMETHBIE PE3YJIBTATHI

[IpenmerHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBbI 110 XMMUHU Ha YIIIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero obuero oopa3oBaHMs BKJIIOYAIOT crenuuyeckue A y4eOHOro mpeamera
«XuUMus» HaydyHbIe 3HAHUS, YMEHHUS M CIOCOOBI JEMCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI IEATEILHOCTHU 10 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYalUsiX, a TAaKKe B PEaJbHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C XMMHEW. B iporpamme 1o XMMHUHK IPEAMETHBIE PE3YJIbTaThl IPEACTABICHBI 110 FOJaM
U3Yy4YECHUS.

10 KUIACC
[TpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXxaroT:

c(OpPMHUPOBAHHOCTb NPEACTABICHUIN: O MECTE U 3HAUEHUU OPraHUYEeCKON XUMHU B CUCTEME
€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEUCHNN YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA B PEIICHUU
npo0JeM KOJIOTHYEeCKOM, S3HEpPreTUYecKol M MUIEBONH 0e30MacHOCTH, B Pa3BUTHH MEIUIIMHBL,
CO371aHMM HOBBIX MaTepHalloB, HOBBIX MCTOYHMKOB 3HEPIUH, B OOECIEUEHUU PALMOHAIBHOTO
IPUPOONOIL30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILEel KYJIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOI'O OTHOILEHHSI K CBOEMY 3710POBBIO U IPHUPOIHON CPEAE;

BIQJICHAE CHCTEMOM XMMMUYECKHX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
MOHSTUS — XUMUYECKUH 3JIEMEHT, aTOM, SAPO U AEKTPOHHAsi 000JI04YKa aToMa, s-, p-, d-aToMHbIE
opOUTany, OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aToma, rMOpHIM3alusl aTOMHBIX OpOHUTajei,
WOH, MOJIEKYJIa, BAJIEHTHOCTb, AJIEKTPOOTPHUILATEIBHOCTh, CTEIEHb OKHUCIICHMS, XMUMHYECKas
CB$13b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00BEM, YITIEpOIHBIN CKeNeT, PyHKIMOHAIbHAS TPpyIIa,
panukal, CTpPYKTypHble GopMynbl (pa3BEPHYTHIE, COKpAlIEHHBIE, CKEJETHBIE), H30Mepus
CTPYKTYpHasi U IPOCTPaHCTBEHHAasl (FreOMeTpHUECKasi, ONTHYEeCKast), H30MEPbl, TOMOJIOTUYECKUIA
P, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOJA- M a30TCOJAEpIKAIINE OPraHWYECKHE COCIUHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS; TEOPUH, 3aKOHBI
(mepuogmyeckuii 3akoH J[. V. MenngeneeBa, Teopus CTpOEHHUS OpPraHUYECKHUX BEIIECTB A.
M. bytnepoBa, 3aKOH COXpaHEHHSI MacChl BELIECTB, 3aKOH COXPaHEHMsI M IIPEBpAILEHUs] SHEPTUU
OpyY  XUMHUYECKMX  PEaKIUsIX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH  SI3BIK  XHUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHMMAHUS NPUUYMHHOCTU M CHUCTEMHOCTHU
XUMHUYECKMX  SIBICHUH;  TPEACTABIEHUS O  MEXaHU3Max  XUMHYECKHX  pEeaKIUid,
TEPMOJMHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX UX MPOTEKaHMs, O B3aUMHOM BIIMSHUU
aTOMOB U TPYyIMI aTOMOB B MOJIEKYJIax (MHIyKTUBHBIA U Me30MEpHbIN 3P HEeKThl, OpUeHTaHTHI | 1
Il pona); ¢akTomorMuecKue CBEACHUS O CBOMCTBaX, COCTaBe, IOJyYeHHH U 0e30MacHOM
UCIIOJIb30BaHUM Ba)KHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M HMPAKTUYECKOH AEATEIBHOCTH
YeJI0BEKa, OOIIMX HayYHBIX MPUHIIMIIAX XUMUYECKOTO IIPOU3BOCTBA (HAa IpUMeEpe MPOU3BO/ICTBA
MeTaHoJIa, epepaboTKu HEPTH);



cOpPMUPOBAHHOCTh ~ YMEHHUH:  BBIIBISATH  XapaKTepHble  NpPU3HAKKM  TOHATHUH,
YCTaHABIMBATh UX B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE IMOHSATHUS MPU OMUCAHUU
COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH:

UCIIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY IJI COCTaBICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIIECTB;

COCTABJIATh YPABHCHHA XUMHUYCCKHX pCaKHI/Iﬁ " PaCKpbIBATb UX CYIIHOCTL: OKHCJIIUTCIIbHO-
BOCCTAHOBUTCIIbHBIX peaKuHﬁ MMOCPCACTBOM COCTABJICHHUA 3JICKTPOHHOT'O OaaHca 3TUX peaKum”I,
peaKHI/Iﬁ HOHHOI'0 0OMeHa HYTéM COCTAaBJICHHA HUX IIOJIHBIX U COKpaH_[éHHBIX HNOHHBIX ypaBHeHHﬁ;

H3TOTaBJIMBATb MOACIIM  MOJICKYJI OPraHUYCCKHUX BCHICCTB JIA HIUIIOCTpALlMA  HUX
XUMHYCCKOI0 1 NpOCTPAaHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIIECTB 10 UX COCTABY U CTPOCHMIO K ONPEeACIEHHOMY KJIacCy/TpyIIe COeTUHEHUH, 1aBaTh UM
Ha3BaHUs 1o cucremarndeckoi HoMmeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BAHUS
JUIsL OTAENIbHBIX MTPECTaBUTENENH OPraHMUeCKUX BEIIECTB (ITHIICH, alleTUJIeH, TOJIyOJ, TIULEpHH,
STHJICHIJIMKOJIb, (PEHO, (hOpMAIIbIECTH I, AlleTANbIET U], allETOH, MypaBbUHAs KHCIIOTa, YKCyCHas
KHCJIOTa, CTEapUHOBAs, OJIEMHOBAs, MAJbMUTHHOBAs KHUCJIOTHI, TJHMIMH, alaHWH, MajbTO3a,
bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

C(i)OpMPIpOBaHHOCTB YMCHUA OIPCACIIATh BUI XUMHUYECKOH CBS3U B OpraHU4YC€CKUx
COCAUMHECHUAX (KOBaJICHTHaSI 1 MOHHAaA CBA3b, O- U T-CBA3b, BOAOPOJHAA CB${3I));

C(bOpMPIpOBaHHOCTB YMCHUA NPUMCHATL IOJOXCHUA TCOPHU CTPOCHUA OPraHUYCCKUX
BeniecTB A. M. BytiepoBa st 0OBsICHEHUsT 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh ~YMEHMH XapaKTepU30BaTh COCTaB, CTPOEHHME, (PU3MUECKHEe U
XUMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJIKEHOB, AJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIHMPTOB, ANbJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOETUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YIJIEBOI0B (MOHO-, T~ U MOJIHCAXapUIOB),
WUIIOCTPUPOBAaTh TI'€HETUYECKYIO CBSI3b MEXAY HHMMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHX PEAKIMH C UCTIOIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

C(I)OpMI/IpOBaHHOCTB YMCHUA NOATBCPIKAATE Ha KOHKPCTHBIX IPpUMEpAX  XapaKTep
3aBHCUMOCTH peaKHHOHHOﬁ CIIOCOOHOCTH OPraHu4€CKUX COCIUHEHUHN OT KpaTHOCTH W THIIA
KOBaJICHTHOM CBS3U (G- n TE-CB}I3I/I), B3aMMHOTI'O BJIUSSHUS aTOMOB U I'PYIIII aTOMOB B MOJICKYJIAX;

c()OPMUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh HCTOYHUKH YTICBOJOPOJHOTO  CHIPHS
(HedTh, TPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro MepepadOTKH W TMPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB MEPEpPadOTKHU;

c(OpMUPOBAHHOCTH BIAJICHUSI CHCTEMOM 3HAHMH O €eCTECTBEHHO-HAYyYHBIX METO/Aax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHATDH 3TH 3HAHMUS,



c(OpPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHSITh OCHOBHBIE  OIEpalil  MBICIUTEIBHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00O0O0IEHHE, CHUCTEMAaTH3alhiO, BBISBIICHHE
MPUYHUHHO-CJIEICTBEHHBIX CBS3€H — JIJIs1 U3y4YEHHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUH;

c(OPMHPOBAHHOCTb YMEHHUN: BBIABIATh B3aUMOCBA3b XUMHUUECKUX 3HAHUHN C IOHATHAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB Ui 0ojiee OCO3HAaHHOTO
MIOHUMAaHUs CYIIHOCTH MAaTE€pUaIbHOIO €IMHCTBA MHUpPA, UCIOJIb30BATh CUCTEMHBIC 3HAHUA I10
OpPraHUYeCKON XUMHHU Il OOBSICHEHUS] U MIPOTHO3UPOBAHHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-

HAY4YHYIO TIPUPOLY;

c(OpPMUPOBAHHOCTh YMEHUI: IPOBOAUTH PACYETHI MO XUMHYECKUM dopMyliaM U
YPaBHCHHUSM XHMHYECKUX PEAKIMA C WCIOJb30BaHUEM (DH3MYECKHX BEIWYHMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXKICHUIO XMMHUYECKOH (OPMYJIBI BEIIECTBA 1O M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IIPOYKTaM CTOpaHUs, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, aHATM3UPOBATh U OLICHUBATH C MO3UIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W TMPOM3BOJICTBEHHOW AESITENHLHOCTU
YEJIOBEKa, CBSI3aHHOW C TIEpepabOTKON BEIIEeCTB, HCIOJb30BaTh MOTYYECHHBIC 3HAHHUS IS
OPUHITUS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYaIUsX, CBI3aHHBIX C XMMHUEHH;

c(OPMHUPOBAHHOCTh YMEHUH: CaMOCTOATENbHO IUIAHUPOBATh U MPOBOAUTH XMMUYECKHUN
HKCIEPUMEHT (IIOJyUYEeHUE U U3yUYEHUE CBOWCTB OpPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YTJIIEBOIOPOAOB PA3IIMUHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPTraHNYECKUX BELECTB, PEIICHNE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 PacliO3HAaBaHUIO OPraHUYECKUX BEUIECTB) C COOIIOICHUEM IIPABUIT
Oe3omacHoro oOpaleHus ¢ BelecTBaMU U J1a0OpaTOpPHBIM 00OpYyJIOBaHUEM, (OPMYIHPOBATH
Lenb HWCCIENOBaHMUS, MPEACTaBIATh B pa3inyHOW (opme pe3yabTaThl IKCHEPUMEHTA,
AQHAJIN3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroAaTh NpaBuiIa SKOJOTMUYECKH LieJIecoo0pa3HOro MOBEAEHHUS B ObITY U TPyAOBOM
JeSITEIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0pPOBbs, OKpYXKAIoLIEH NpUpOAHON cpelsl U
JOCTH>KEHUS €€ YCTOMYMBOTO PA3BUTHS;

OCO3HaBaTh OINIACHOCTh TOKCHUYECKOI'O ,ZIeI\/’ICTBI/IH Ha JXHUBBIC OpPraHNU3MbI onpezlenéHme
OpTraHU4YCCKUX BCIICCTB, TIOHNMas CMBICJI ITIOKA3aTCIIA HI[K,

AHAJIN3UPOBATH I_IeJ'IeCOOGpaSHOCTB MMPUMCHCHUA OpPraHN4YCCKUx BCIICCTB B
IMPOMBIIIJICHHOCTH U B 6BITy C TOYKH 3pCHHUA COOTHOIICHUS PUCK-II0JIb34a,

c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATh 1IEJCHANPABICHHBI IMOUCK XHUMHYECKOM
uH(pOpMalliK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uH(popManuu, HWHTepHET u Apyrue), KpUTHYECKU aHATU3UPOBATH XUMHUYECKYIO
uHpopmaruto, nepepadbaTpiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TMOCTaBJICHHON y4eOHOMH
3aJa4eil.

OcHoOBHBIE BH/IbI J1eITE€JILHOCTH Yyalmuxcs Ha YPOKe

1. BeimomasroT 3a1aHue:;
- B TETpaju



- CAaMOCTOSATEJIBHO
- B apax
- B Ipynie
2. BBHINONHAIOT MHIMBUAYATbHBIC 33aHUS TI0 KaPTOUKaM
3. 3anuChIBaIOT PEIICHUE Ha JIOCKE
4. Caymaror:
- yuuTens
- OTBETHI OJIHOKJIACCHUKOB
- 3aKJIIOYCHHE YUUTEIS
5. OTBeuaroT:
- 10 BBI30BY YUMTEJ
- 110 JKEJIaHUIO0
6.006cyx)aaoT:
- OTBETHI OJIHOKJIACCHUKOB
- npobiemy
- pe3yJIbTaThl KCIIEPUMEHTA
- pe3yJbTaThl PELICHUS 3aJauu
- pe3yJIbTaThl BHIIIOJIHEHUS 3aJJaHUs
7. KOMMEHTUPYIOT OTBETHI OHOKIACCHUKOB
8.KoppekTupyror OTBETbl OJHOKJIACCHUKOB
9.BriaBuraror:
- IPEATION0KEHHE
- TUIIOTE3Y
10.®opmyaupyIoT:
- LIeJIb ypoKa (MpakTU4ecKol paboThI)
- OIpeJeNeHne
- IOHATHUE
- IPaBUJIO
- 3aKOH
- BBIBOJIBI
11.000cHOBBIBAIOT BBIOOP:
- criocoba penieHus
- crioco0a onpeseneHus
- peakTuBa
12. IlpuBoasT npumepsl
13. Haxoasat nundopmaiuio B TEKCTe
14. CpaBHuBaIoT
15. XapaktepusyroT CBOCTBA
16. Knaccuduuupyror
17. BBIABIAIOT 3aKOHOMEPHOCTh
18. 3amonHAT TabuuIly
19. BeIcKa3bIBarOT:
- IPENOI0KEHHUE O YEM-THO0
- CBO€ MHEHHE
20. OnpenensroT NPpUIUHbI
21. OTmeuaror:
- CXOJICTBO
- pasnuuue
- IPU3HAKHU
22. O600maror:
- nH(pOpMAIHIO



- CBEZICHUS
23. YcraHaBIuBaKOT NPUUYUHHO-CIIEACTBEHHBIE CBSI3U
24. Ananu3upymor:
- nH(pOpMAIIHIO
- CXeMy
- PHCYHOK
- Ta0IUIy
- JaHHbIE
- pe3yJbTaThl SKCIIEPUMEHTA
- pe3yJbTaThl 1a00PATOPHBIX OIBITOB
- IOy ILICHHbIE OIINOKH
25. CocTaBisIoT:
- KJIJaCCU(PMKALIMOHHBIE CXEMBI
- 06o0mIaromMe TabIUIBI
- IUTaH BBIMOJIHEHUS 3aJlaHusl  (SKCHIEPUMEHTA, UCCIIEJOBAHUS)
- OTYET O MPOBEJCHHOM HCCIICIOBAHUHT
26. BcnoMuHAIOT ¥ 03ByYHBAlOT — IIpaBuiia 0e30MacHOM paboThl B XMMUYECKOH 1abopaTopuu
27. HabmogaroT 3a X0JJ0OM JIEMOHCTPAIIMOHHOTO YKCIIEPUMEHTA
28. Ocy1IeCTBISIOT:
- CAaMOOIICHKY
- CaMOIIPOBEPKY
- caMOaHaJIn3
- B3aMMOIIPOBEPKY
29. UcnipaBasitoT BBISIBJICHHBIE OITMOKH

Opranu3anus NPOEKTHON U UCCJIEI0BATEIbCKON 1eATEILHOCTH YYALNXCS

[IpoekTHas wuccnenoBaTeNnbCcKast JEATENbHOCTh YYallUXCSd MPONUCAHA B CTAHAAPTE
oOpazoBanus. [IporpamMmbl BceX UIKOJNBHBIX MPEIMETOB OPUEHTHUPOBAHBI HA JaHHBIM BHI
nesaTenbHOCTH. [IpoeKkTHast JESITeNbHOCTh yYallluXCs CTaHOBHUTCS Bce OoJjiee aKTyalbHOU B
COBpeMEeHHOI mnenaroruke. M 3T0 He ciydailHO, BeAb HMMEHHO B IMpoOIlecCe MPABUIbHOU
CaMOCTOSITEIbHOW paboOThl HaJ CO3JaHUEM IPOEKTa JIydlle BcCero (opmMupyercs KyibTypa
YMCTBEHHOT'O TpyJla YYEHHMKOB. A TOBCEMECTHas KOMIBIOTEpU3ALUsl MO3BOJSET KaXKIOMY
YUUTEN0 OoJiee TBOPUECKH TOAXOJWTh K pa3pabOTKe CBOMX YPOKOB, a TaKXkKe CHAeNaTh
o0pa3oBaTenbHBIH mpoliecc 601ee MHTEPECHBIM, Pa3HOOOPAa3HBIM U COBPEMEHHBIM.
NHCTpyMEHTOM JOCTIIKEHUS TIIAHUPYEMBIX JTUYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
pE3yNIbTATOB SBIISIOTCS YHUBEPCATbHBIE YUeOHbIE AeCTBHS. DPPEKTUBHBIM METOIOM CUCTEMHO-
JIEATEIIbHOCTHOTO MOJAX0/1a SABJISETCS MPOEKTHAS I€SITEIbHOCTb.

[IpoexkTHass NEATEIHHOCTh SBISETCS YACThIO CaMOCTOSTENBHONW pabOThl ydalluxcs.
KadyecTBEeHHO BBINOJHEHHBIM MPOEKT — 3TO MO3TAHOE IUIAHUPOBAHUE CBOUX JCHCTBHM,
OTCIIS)KMBAHHUE pE3yIbTaTOB CBOEH paboThl. IlpoekT — BpemeHHas IlelleHanpaBlIeHHAs
JIEATEIIbHOCTh Ha MOJYYEHUE YHUKAIBHOTO PE3YJIbTATa .

Llenp mpOEKTHO-UCCIIEOBATENBCKON AEATENBHOCTH yyammxcs B pamkax HOBeIX PI'OC:
dbopMHpOBaHHE  YHHMBEPCAIBHBIX  y4eOHbIX  JeicTBuii.  Mcmonb3oBaHME  TMPOEKTHO-
UCCJIEI0OBATENbCKOM JEATEIbHOCTH HAa YpOKaX M BO BHEYPOUHOM JE€ATETBHOCTH SIBISETCS
cpencTBoM (popMUPOBAHUS YHUBEPCATBHBIX YYEOHBIX IEHCTBHI, KOTOPBIE B CBOIO OUEPE/Ib:

e 00eCreynBaT ydameMycsi BO3MOKHOCTh CaMOCTOSITEIbHO OCYIIECTBISITh JEATEIHHOCTD
y4eHwUs,

® CTaBUTh Y4eOHBIC IIE€JM, UCKATh M HCIIOJIb30BaTh HEOOXOIUMBIE CPEICTBA U CIIOCOOBI UX
JOCTIKCHMUS,



YMETh KOHTPOJHMPOBATH M OLICHUBATh YUEOHYIO JEATEIBHOCTD U €€ PEe3yIbTaThl;

CO3/AI0T YCJIOBHS Pa3BUTHUS JUYHOCTH U €€ caMOopeann3alii Ha OCHOBE «YMEHHUS YUUTHCSD)

U COTPYIHUYATh C B3POCIBIMU M CBEPCTHUKAMH.

YMeHue yuuTbes

ofOecrieunBaeT JIMYHOCTH TOTOBHOCTb K HENPEPHIBHOMY 0Opa30BaHUIO, BBICOKYIO

COLMAIBHYIO U TPOPECCHOHATIBHYIO0 MOOMIIBHOCTH;

o0ecreunBaroT yCIEIIHOE YCBOSHUE 3HAaHUM, YMEHHUM U HAaBbIKOB;

(dhopMUpOBaHUE KAPTUHBI MUPA, KOMIIETEHTHOCTEH B JII000M IIPEIMETHON 00JIACTH TO3HAHUS.
K Ba)KHBIM MMOJIOKUTENTBHBIM (DaKTOpPaM MPOESKTHON AESITETbHOCTA OTHOCSTCS:

MOBBILICHHE MOTUBAIH YUALUXCS [IPH PEIICHUU 33]1aY;

pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH;

¢ CMCHICHUC aKICHTA OT MHCTPYMCHTAJILHOI'O IIOJAX04a B PCIICHNHU 3a1a4 K TCXHOJIOTHICCKOMY

e (GopMHpPOBaHKE YyBCTBA OTBETCTBEHHOCTH;

® CO3JaHME YCIOBUM Ul OTHOIIEHUM COTPYIHUYECTBA MEXKIY YUUTEIIEM U yYalllUMCS .
OcHOBHOM HpUHLHUI pabOThl B YCIOBUSAX IPOEKTHOM JIE€ATENbHOCTH — OIepexkarollee

CaMOCTOSITEJIbHOE O3HAKOMJIEHHE IIKOJBHUKOB C Y4YeOHBIM MaTepuajoM M KOJJICKTUBHOE
00CyX/IeHUE Ha YPOKax MOJIyYSHHBIX Pe3yJIbTaTOB, KOTOPBIE O(OPMIIIOTCS B BHJIE ONPEACTICHUN
U TeopeM. B 3TOM ciydae ypoK IOJHOCTBIO yTpauMBaeT CBOM TPAAMLMOHHBIE OCHOBaHUS U
CTaHOBUTCS HOBOH (hOpMO OOIEHHS yUUTENs U YJYaluXCsl B TUIaHE MMPOU3BOACTBA HOBOTO JIJIS
YYEHUKOB 3HAHMS.

Tumnsr SaHaHHﬁ, npeajiaraéMbiX Yy4€HUKaM B XOAC MPOCKTA:

MPaKTUYECKHE 3aJaHus (M3MEpPEHUs, YepUeHUs C IMOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB,
paspe3aHusi, crubaHusi, pUCOBaHUS U Ap.)

MpaKTUYECKHE 3a7a91 — 33]Ia4M TPUKIIAJTHOTO XapaKTepa;

poOJIeMHBIE BOIIPOCHI, OPUEHTUPOBAHHBIC HA (HOPMUPOBAHNE YMEHUH BBIJIBUTATh THUIIOTE3HI,
00BIACHATH (haKThl, 000CHOBBIBATH BHIBOJIBL;

TEOpPETHYECKHE 3aJaHus Ha TOUCK U KOHCIEKTUPOBaHHE WH(POPMAIMH, €€ aHaju3,
0000IIIeHHE H T.I1.;

3a/la4yil - COBOKYITHOCTh 3a/laHMi Ha HKCIOJNb30BaHHE OOIIMX JUIS HUX TEOPETUYECKUX
CBEJICHUH.

OCHOBHBIC ATaNbl OopraHu3ann HpOGKTHOI‘/II ACATCIIBHOCTH YyUalIuXcCs .

1. ToaroroBka K BBIOJHEHUIO MPoeKTa ((hpopMupoBaHue rpymi, Belada 3a1aHuii. Beioop
TEMBbl U LIeJell MpOeKTa; OonpeAeNieHue KOJIMYeCTBAa YYaCTHHUKOB IPOEKTA). Yyaliuecs
00CYX/Ial0T TeMy C Yy4YUTelIeM, MOJy4aroT MpU HEOOXOAMMOCTH JIOTOJHUTEIbHYIO
nH(pOpPMalLIMIO, YCTAaHABIMBAIOT LEJIH: YUYUTENb 3HAKOMUT YHAILUXCS C CYThIO MPOEKTHOMN
JEATEIIBHOCTH, MOTUBUPYET y4alIUXCs, IOMOTAaeT B IOCTAHOBKE LIEJEH.

2. IlnanupoBaHue paboThl (pacmpenenieHne OOS3aHHOCTEH, OmpeneleHne BpPEMEHU

UHIUBUYaNbHOM paboTel). OmpeseneHre UCTOYHUKOB HMH(OpMAIUK; TUIAHUPOBAHHE
croco6oB cOopa U aHanu3a UHPOpPMAINH; INIAHUPOBAHHUE UTOTOBOrO MPOAYKTa ((hOpMBI
NpPEJCTaBICHNUs pe3yJibTaTa): BBIMYCK Ta3eThl, YCTHBIM OTYET C JIEMOHCTpaluei
MaTEpUaAIOB U IPYrHX; YCTAHOBICHUE KPUTEPUEB OLICHKHU PE3yJIbTAaTOB; PACIPEACICHHUE
00s13aHHOCTE Cpeau WIEHOB KOMAaHJbL: yyallldecsl BbIpaOaThIBAIOT IUIAH JIEHCTBHIA;
YUUTEIb IpeAsaraeT uaeu, BbICKa3bIBAaCT MPEAOI0KEHNS, ONIPEAEIIAET CPOKHU PAOOTHI.

3. HccaenoBaHue: yyamyecs OCyIIECTBISIOT MOUCK, OTOOP U aHANIN3 HY)KHOU HH(pOopMaIuu;

SKCIIEPUMEHTHPYIOT, HAXOAT ITyTH PELIEHUS] BOSHUKAIOIIUX MTPOOJIEM, OTKPHIBAIOT HOBBIE
JUIs ce0sl 3HAHUS, yUUTENb KOPPEKTUPYET XO/] BHIIOTHEHUS PAOOTHI.



4. OO0oOmeHHe pe3yJbTAaTOB: ydyamuecs OO0OOIIAIOT TMONy4YeHHYI HH(OpMaIuio,
(GOpMYIIUPYIOT BEIBOJBI M O(OPMIISIOT MaTepra JJIsl TPYIIIIOBOM MPE3CHTAIIHH.

5. Ilpe3eHTanusi (OTYET KAKIOW TPYMIBI MM YYCHHKA OCYHICCTBISICTCS 1O OKOHYAHHUH
IIPOEKTA).

6. OueHKa pe3ybTaTOB MPOCKTHOM JEATEILHOCTH U TIOJIBEICHUE UTOTOB: KAX/IbIi YICHUK
OLIGHUBACT XOJ M Pe3yJIbTaT COOCTBEHHOW NEATEIBHOCTH B TpyMIe, Kaxaas padodas
IpyIIa OIEHUBACT JCSITEIHLHOCTh CBOMX YYACTHUKOB; YUUTEIb OICHUBACT JCSTEIHHOCTD
KaXKI0ro yudCHuKa, moaBOAUT UTOI'U HpOBeHGHHOﬁ ydamumMucHd pa6OTbI, OTMCYACT YyCIICXU
Ka)JI0T0.

BbInyCKHUK HAY4YUTCSH:

IUTAHUPOBATh U BBINOJIHATh y4eOHOE UCCIIeI0BAaHUE U YUEOHBIHM MPOEKT, UCII0JIb3Ysl MOJIEIH,
METO/bI U IPUEMBI, aJIeKBaTHbIE HCCIIEeyeMOi pobieme;

BBIOMPATh U UCIOJIb30BATH METO/IbI, PEJIEBAHTHBIE pacCMAaTPUBAEMOIl ITpobiieme;
pacrio3HaBaTb M CTaBUTh BOIPOCHI, OTBEThl Ha KOTOpbIE MOIYT OBITh MOJy4EHBl IyTEM
HAYYHOTO HCCJIEIOBAaHUsS, OTOMPATh aJeKBATHBIC METOJBI MCCIIENOBaHUs, (POPMYINPOBATH
BBITEKAIOLINE U3 UCCIIE0OBAHUS BBIBOBL;

UCIOJIb30BaTh TAKUE MaTeMaTHUECKUE METO/Ibl M IIPUEMBI, KaK aOCTpaKLMs U HJleaIn3alus,
JI0Ka3aTeNbCTBO, JIOKA3aTeNbCTBO OT MPOTHUBHOTO, JOKA3aTEIbCTBO [0 aHAJOIHH,
OIPOBEPIKEHUE, KOHTPIIPUMED, NHIYKTUBHBIEC U I€IyKTUBHBIE PACCYKICHMS, IOCTPOCHUE U
UCIIOJIHEHHUE aJITOPUTMA;

UCIIOJIb30BaTh TaKWE ECTECTBEHHOHAYYHbIE METOJbl M IpPUEMBI, KaK HaOJIIOJCHUE,
MOCTaHOBKA MPO0JIEMBI, BBIJIBUKEHUE «XOPOLIEH TUIOTE3bI», SKCTIEPUMEHT, MO/IETTMPOBAHUE,
TEeOpeTU4YecKoe 000OCHOBAHKE, YCTAHOBIIEHNE TPAHUL] IPUMEHUMOCTH MOJIEIN/TEOPHH;
HCIIOJIb30BaTh HEKOTOPBIE METOJbl MOJYYEHMsI 3HAHUM, XapaKTepHbIE JUIsl COLUANBHBIX U
UCTOPUYECKMX HAayK: IIOCTaHOBKAa MpOOJIEMBl, OIpPOCHl, ONHCAaHUE, OOBSICHEHHE,
MCIIOJIb30BaHUE CTATUCTUYECKUX JaHHBIX, HHTEpIIpeTanus (pakTos;

SCHO, JIOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3pPEHMsI, UCIIOJIb30BaTh SA3BIKOBHIE CPE/CTBA,
aJIeKBaTHbIe 00CyXk1aeMoi mpobieme;

OTANYaTh (HAKThl OT CY>KJICHUI, MHEHUH U OLICHOK, KpUTUYECKH OTHOCUTBCS K CYXKIECHUSM,
MHEHUSM, OLIEHKAaM, PEKOHCTPYHUPOBATh UX OCHOBAHMSI,

BUJETh U KOMMEHTHPOBATH CBSI3b HAYYHOT'O 3HAHUS U LIEHHOCTHBIX YCTAHOBOK, MOPAJIBHBIX
CYKJICHHM NMPHU MOJTYYEHUH, paCIpOCTPAaHEHUH U TPUMEHEHUN HAyYHOTO 3HAHMUSL.

Bbmycmmk noJiyuum 603MONHCHOCMb HAYUUMDbCA?

CamMOCmMosAMenbHO 3a0yMbl8amb, NIAHUPOBAMb U  BbINOIHAMb Y4eOHoe UCCIe008aHue,
VUeOHbILL U COYUATILHBLU NPOEKNL,

UCNONb308aMb 002A0KY, 03apeHUe, UHMYUYUIO,

UCNONb308aMb HEKOMOopble Memoobl NOJVYeHUs 3HAHUL, XapakmepHvle OJi COYUAIbHbIX U
UCTOPUYECKUX HAVK: GHKEMUPOBAHUe, MOOEIUPOBAHUe, NOUCK UCIOPUYECKUX 00pA3YO08,
UCNONB308AMb  HEKOMOpble NpUeMbl  XYOOHCECMBEHHO20 NO3HAHUSL MUPA: Yel0CMHOe
omoobpadcenue Mupa, 00pazHOCmb, Xy00HCECMBEHHDIU BbIMbICE], OP2AHUYECKOe eOUHCMEO
00we2o, 0cobeHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATILHOCTb,

YeNeHanpasienHo U OCO3HAHHO PA38UBAMb CE80U KOMMYHUKAMUBHbIE CHOCOOHOCU,
0C8aUBAMb HOBbLE A3bIKOGbLE CPEOCHBA;

0CO3HABAMb CE0I0 OMEEMCMBEEHHOCb 3d O0CMOBEPHOCTb NOVYEHHbIX 3HAHUL, 30 KAYeCmeo
8bINOTHEHHO20 NPOEKMA.



TEMATUUYECKHWM IUIAH

[esaeBble npuoputTeTsbl Bocnutanus 1jasa COO:
CO31aHuC 6HaI‘OHpI/I$ITHbIX yCJIOBPIfI JJIsA HpI/IO6peTeHI/IH IOKOJIbBHUKAaMH OIIbITa OCYIICCTBJICHUSA
COLIMAJIbHO 3HAYUMBIX JIET:

—

o0

. OIBIT JIeJl, HAIIPABJIEHHBIX HA 3a00Ty O CBOEH CeMbE, POAHBIX U OIHU3KHX;
. TPYJIOBOH OIIBIT, OIIBIT Y4aCTHUs B IPOU3BOJICTBEHHON ITPAKTHKE;
. OIIBIT JICJI, HAIIPABJICHHBIX HA II0JIb3Y CBOEMY POAHOMY T'OPOJY MIIU CEIly, CTPAHE B LIEJIOM, OIIbIT

JeSTEILHOTO BBIPAXKECHUSI COOCTBEHHOM IPayKIaHCKOM MO3UIUY;
OMBIT IPUPOJOOXPAHHBIX JET;
OTIBIT pa3pENICHUs BOSHUKAOIINX KOH(PIUKTHBIX CUTYallUi B IIKOJIE, IOMA WITU HA YIIUIIE;

. OIIBIT CaMOCTOATCIIbBHOI'O HpI/IO6peTeHI/I${ HOBBIX 3HaHHI>i, MMPOBCACHUA HAYIHBIX HCCHeﬂOBaHHﬁ,

OIIBIT HpOGKTHOﬁ JACATCIIBHOCTH,

. OIBIT HU3Y4YCHUSA, 3alllUTBl U BOCCTAHOBJICHUA KYJIBTYPHOI'O HACJICIAUA YCIOBCYUCCTBA, OIIBIT

co3JIaHus COOCTBEHHBIX MPOU3BEACHUI KYIBTYPHBI, OITBIT TBOPYECKOTO CAMOBBIPAKCHHUS;

. OIIBIT BCACHUSA 3J0POBOTO o6pa3a ’KM3HH U 3a00THI O 340pPOBbLE APYTrUx HIOﬂCﬁ;

OIIBIT OKa3aHWA IIOMOLIM OKPYXaroUiuMm, 3a00Tbl O MajbllllaX MIH TOKHIBIX JIIOJ5X,
BOJ'IOHTepCKI/Iﬁ OIIBIT,

10. ompIT caMOIIO3HAHHS U caMoOaHa/In3a, OIBIT COUHUAJIBHO MPUCMIIEMOI'O CaAMOBBIPAXCHUA U

11.

camMoOpeaJIn3alyH.
dopmupyeMble
HaumeHnoBanue
COLMAJIBLHO DJIeKTpPOHHbIe (LM (ppoBbIE)
pa3iejioB H TEM KoumnuectBo
3HaYMMbIe, o0pa3oBaTe/bHbIE pecypchl
NPOrpaMMblI 4acoB
LEHHOCTHbIE

oTHowmeHus (Ne)

Paznen 1. Teopernueckre OCHOBBI OPraHUYECKON XUMUHU

[Ipenmet oprannyeckoi
xuMmuu. Teopus cTpoeHUs

OPTraHNU4YEeCKUX 8 4,5,7,8 https://m.edsoo.ru/d69df650
coenuHeHU A. M.

byrneposa.

Paznen 2. YraeBogopost

IIpenenbubie

YIICBOAOPOAR! == 5 1,3,5,7 https:/m.edsoo.ru/d69df650
AIIKaHBI, [IUKIIOATKAHBL.

Henpenenbusie

YITICBONOPO/LI: IKCHEL, 14 2,4,6,9 https://m.edsoo.ru/d69df650

aJIKaIUCHBbI, aJIKUHBI.

Apomarnyeckue
YIJIEBOJOPO/IbI (APEHBI). 8 4,78 https://m.edso0.ru/d69df650




[IpuponHbIe HCTOYHUKHU
YTJI€BOAOPOAOB U UX
nepepadboTKa.

["asloreHnpon3BoIHbIC
YTJIEBOJIOPOIOB.

4 1,2,3,4,7,8,9,10

4 4,5,6

https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

Pasnen 3. Kucnopojcoaepxaiiue opraHuu4eCKie COeAMHEHUS

Cnuptel. Denout.

11 7,9,10 https://m.edso0.ru/d69df650
KapOoHnunbHbIC
COEIMHEHUS: aIbJICTH/IbI 1
keronst. Kapoonosbie 21 1,2,5,6 https://m.edsoo.ru/d69df650
KHUCIIOTHL. CIIOKHBIE
a¢upsl. XKupsl.
Y TICBOAH. 9 7,8,4,5 https://m.edso0.1u/d69df650

Paznen 4. Azotconepxaiue
AMUHBI. AMUHOKHCIIOTBL.
benxu.

OPraHu4C€CKHUC COCANHCHUA

12 4,5,10

https://m.edsoo.ru/d69df650

Paznen 5. Beicokomonekys

HBIC COCIUHCHUA

BricokoMoneKkynsipHbIe

COCIMHEHHS. 7 1,2,3,8,9,10 https://m.edso0.1u/d69df650
OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 102




IMOYPOYHBIN IVIAH (KTII)

Jlara

Tema ypoka

Jlomamnee
3a/IaHue

03.09.2025

IIpeamer u 3Ha4YeHHWE OPraHUYECKOM XMMUH,
MPEACTABICHUE O MHOTOOOpa3uH OPTraHUYECKUX
COE€IUHEHUN

§13,14

04.09.2025

DNEeKTpOHHOE CTPOGHHME aroma yriepoja
(ocHOBHOE W  BO30YXKACHHOE COCTOSIHHS).
BanenTHbie BO3MOKHOCTH aToMa yriepoaa

§15

04.09.2025

XuMuueckas CBA3b B OpraHUYeCKUX
CoeqUHEHUsX.  MexaHusmbl  00pa3oBaHuUs
KOBQJICHTHOH CBsI3U, CIOCOOBI pa3pbiBa CBsA3EH

§16

10.09.2025

Teopust CTpOCHUS OPraHUYECKUX COCIMHEHUN
A. M. bytnepoBa

§17

11.09.2025

Buast W30MEpHUU: CTPYKTYypHas,
MIPOCTPAHCTBEHHAsA. DIEKTPOHHBbIE 3(PQEeKTH B
MOJIEKYJIaX OpPraHMYECKUX COSAMHEHUM

§18,19

11.09.2025

[IpencraBnenne o  kilaccupukKauuu U
cucremarnyeckas HoMeHkiatypa (IUPAC)
OpPraHUYECKUX BEILECTB

§20,21

17.09.2025

Knaccudukanust peakuuii B OpraHMuecKou
XUMHH

§22

18.09.2025

CucreMatusaus 1 0000I1IeHIe 3HAHUN 10 TEME

§23

18.09.2025

ANKaHbl:  TOMOJIOTMUECKMU  psijn,  oOmias
¢dbopMyna, HOMEHKJIaTypa M  H30MepHs,
JNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

§24

10.

24.09.2025

duznueckre 1 XUMUYECKHE CBOMCTBA AJIKAHOB

§25

11.

25.09.2025

Haxoxnenue ankaHoB B mpupoze. CrnocoOsl
TOJTYYEHHUs ¥ TPUMEHEHNE aJIKaHOB

§26

12.

25.09.2025

[uknoankaHsl: o01mas ¢bopmyina,
HOMEHKJIATypa ¥ H30MepHs, OCOOCHHOCTH
CTPOEHHUSI M XHUMHYECKUX CBOMICTB, CHOCOOBI
MIOJTYYCHHS U IPUMECHEHHE

§27

13.

01.10.2025

Pemenne pacuéTHbIX 3a1ad Ha ONpEIEIICHUE
MOJIEKYJISIPHOH  (OopMysIBl  OpraHu4ecKoro
BELIECTBA II0 MAacCOBBIM JOJSIM aTOMOB
9JIEMEHTOB, BXOJSIIMX B €ro  COCTaB.
Cucremaru3zaiysi 1 000011IeHHE 3HAHHH 110 TeMe

§26,27

14.

02.10.2025

ATIKeHBI:  TOMOJIOTMYECKHH  psii,  oOmias
dbopMyna, HOMEHKIATypa, OJEKTPOHHOE U
MPOCTPAHCTBEHHOE CTpOEHHUE MOJIEKYJL.
CtpyKTypHas ¥ LIUC-TPAHC-U30MEPHs AJTKEHOB

§28

15.

02.10.2025

duznueckre 1 XUMHYECKUE CBOVICTBA aJIKEHOB.
[IpaBuio MapkoBHUKOBa

§29

16.

08.10.2025

CrniocoOsl MmosTy4eHus U IPUMEHEHUE aJIKeHOB

§30




17. | 09.10.2025 [Ipaktnueckas pabora Ne 1 mo Teme §28-30
"[losyyeHue 3THIIEHA U U3YUEHHE €r0 CBOMCTB"

18. | 09.10.2025 Pemienue pacu€THbIX 3a7a4 Ha oOlpeaeieHue | 3ajaHue B
MOJICKYJISIPHOM ~ (OPMYJBI ~ OPTaHUYECKOTO | TETpaau
BEIIECTBA

19. | 15.10.2025 AJKaIMeHbL: CONPsHKEHHBIC, H30JIMPOBAHHBIC, §31
KyMYJIMPOBAHHBIE. OcobenHnoctu
JIEKTPOHHOT'O CTPOCHHUSI

20. | 16.10.2025 XMMHUYECKHE CBOMCTBA CONMPKEHHBIX THEHOB §31

21. | 16.10.2025 CrocoObl  momy4eHust M TpUMEHeHHe | §32
AJIKaJUEHOB

22, 122.10.2025 AJNKMHBI:  TOMOJIOTUYECKUM  psif, oOmas §33
¢dopMmyna, HOMEHKJIATypa, JJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTpOEHHUE MOJIEKYI,
¢du3nyeckue CBOMCTBA

23. |23.10.2025 XuUMHUYECKHE CBOMCTBA aJIKHHOB §34

24. |23.10.2025 KauecTBeHHBIC peaKkIUi HA TPOMHYIO CBS3b §35

25. | 05.11.2025 Crioco0bI MOy YeHHsI 1 TIPUMEHEHHUE aKUHOB §35

26. |1 06.11.2025 Pemienne 3amay: pacy€Tel 1O ypaBHEHUIO | 3ajaHHE B
XMUMHAYECKON peaKIiu TeTpaan

27. 106.11.2025 Cucrematusauus u oboduienne 3nanuii mo reme | §33-35

28. 112.11.2025 ApeHbl:  TOMOJIOTHYECKMU  psijg,  oOmias §36
¢dbopmyna, HOMEHKJIAaTypa. OJIEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY OeH301a
U TOJIyoJia, X (pu3ndecKue CBOMCTBA

29. | 13.11.2025 Xumudeckne CBOWCTBA  apeHOB: peakuuu | §37
3aMeIleHus

30. | 13.11.2025 XuMHYecKHe — CBOWCTBAa  apeHOB: peakund | §38
MIPUCOETUHEHHUS, OKHCJIEHHE  TOMOJIOTOB
OeH30I1a

31. | 19.11.2025 OCOBEHHOCTH XUMUYECKMX CBOUCTB CTHPOJIA §39

32. | 20.11.2025 Pemenune pacu€THbIX 3amad Ha ONpENEICHME | 3aJaHue B
MOJIEKYJISIPHOM ~ (OPMYJIBI ~ OPTaHUYECKOTO | TETpaau
BEIIIECTBA

33. | 20.11.2025 Crioco0bI Moy YeHHs M IPUMEHEHHE apEHOB §40

34. | 26.11.2025 ['eHernyeckas CBA3b MEXAY pasianyHbiMu | §41]
KJIacCaMH YIJIEBOI0POIOB

35. | 27.11.2025 Pacu€rbl 0 ypaBHEHUAM XMMUUECKUX PEAKIUH. | 3aJaHue B
CucremaTu3aius 1 00001IeHNE 3HAHUM 10 TeMe | TeTpaau

36. | 27.11.2025 IIpuponusiii ra3. [TomyTHele He(TSHBIE ra3bl §40,41

37. 103.12.2025 KameHHBIi1 yross 1 IpoxyKThI ero nepepadorku | §41

38. | 04.12.2025 Heptr wm  cmocober e€  mepepaboTKw. §40,41,42
[TpuMeHeHHne TPOAYKTOB epepadOTKU HePTH

39. 1 04.12.2025 l'enerndeckast CBS3b  MEXAY pasianyHbiMH | §42
KJIACCaMH YTJIEBOJIOPOJIOB

40. |10.12.2025 l"anoreHonpous3BoHbIE yrneBomoponos: | §42 .43

QJICKTPOHHOC CTPOCHUC; PCAKIUU 3aMCIICHHA
TraJJorc¢Ha




41. | 11.12.2025 JeiicTBue 1menodeil Ha raloreHnpousBoaHsre. | §44
Bzaumopeiicteue JUTAIOTEHAIKAHOB c
MarHveM U HUHKOM
42. | 11.12.2025 [ToaroroBka
K
Cucrematuzanusi ¥ 0000LIEHHE 3HAHWUH TIO | KOHTPOJILHOU
pazaeny "YrieBogoposr" pabore,
3a/1aHue B
TeTpaau
43. | 17.12.2025 KonTtponbHas pabota o teme "Yraesogoponst” | §44
44, | 18.12.2025 [IpenenvHbie OJHOATOMHEIC couptTer: | §45
TOMOJIOTHUECKUH  psn, obmas  dopmyna,
CTpOEHHE MOJIEKYJI, U30MEpUs, HOMEHKJIATypa,
Kiaccuukanus, GU3NIECKUe CBOMCTBA
45. | 18.12.2025 XuMH4ecKue CBOMCTBa npefenbHeX | §45
0JIHOATOMHBIX CITUPTOB
46. | 24.12.2025 Cnioco0bI MOJIy4YEeHUS u npumeHenue | §44-45
0JIHOATOMHBIX CITUPTOB
47. 125.12.2025 [Ipocteie 3upbl: HOMEHKIATypa U U30MepHs, | 3aJaHue B
OCOOCHHOCTH (PU3MYCCKUX U XUMHUYCCKUX | TETpaaH
CBOWCTB
48. |25.12.2025 MHoroaroMHble CHUPTHL STUICHIIMKONL H | §46
TIIMLIEPUH, HUX (QU3UYECKHE U XUMHYECKHE
CBOMCTBA
49. | 14.01.2026 CnocoObl  monyveHust ¥ TpuMeHeHue | §46
MHOT'0aTOMHBIX CITUPTOB
50. | 15.01.2026 ®eHO:  CTPOCHHE  MOJIEKYJIBI, (usuueckue | §47
cBoiicTBa. TOKCUYHOCTH (peHoIIa
51. | 15.01.2026 XuMHUeCKHe CBOMCTBA (heHoa §46-47
52. | 21.01.2026 Crioco6bl MONyYeHus ¥ IPUMEHERNE (PeHoa §46-47
53. | 22.01.2026 Ilpakrideckass  pabora Ne 2. Pemenne | §45-47
SKCHEPUMEHTAIIbHBIX 3a/1a4 0 Teme "CiupThl U
(deHnobr"
54. |22.01.2026 . 3ananue B
CucremaTtu3aiys u 0000IIeHUE 3HAHU IO TeMe
TeTpagn
55. | 28.01.2026 ANBJETH/BI U KETOHBI: JJIEKTPOHHOE CTpoeHHE |  §48
KapOOHUJIBHOW  TPYNNbl;  TOMOJOTHYECKHE
psaasl, obmas  ¢dopMmyna, u3oMepus U
HOMEHKJIATypa
56. |29.01.2026 ATNBIeruipl U KETOHBI: (PU3WYECKHe CBOMCTBA; §48
peaKIMu NPUCOETUHEHHUS
57. 129.01.2026 p §48 +
€aKIMM OKHUCIICHUS] U KaUeCTBEHHBIE PEaKINU
aJTBJICTU/IOB U KETOHOB 3ananuc B
TeTpaau
58. | 04.02.2026 3amanue B
CrniocoOblI MmosTy4eHus ajabAeru10B U KETOHOB
TeTpaau
59. 105.02.2026 OpHoOCHOBHBIC — mpezenbHble  KapOoHoBbIC | §49

KHCJIOThI, OCOOCHHOCTH CTPOCHHUS UX MOJICKYJI




60. | 05.02.2026 Nsomepuss ©  HOMEHKIAatypa KapOOHOBBIX | §49
KHCJIOT, UX (pu3nyecKue CBOMCTBa
61. | 11.02.2026 Xumudeckue CBOMCTBaA npenenbHex | §50
0JIHOOCHOBHBIX KapOOHOBBIX KHCIIOT
62. | 12.02.2026 0 . . §49-50,
COOCHHOCTH CBOWMCTB MYpPaBbUHOUN KHCIIOTHI.
MHoroo0pa3ue KapOOHOBBIX KUCIOT YHHTD
KOHCIICKT
63. | 12.02.2026 OcoOeHHOCTH  CBOWMCTB: HEMpPENeIbHBIX U §49-50
apOMaTUYECKNX KapOOHOBBIX, JUKAPOOHOBBIX,
TUIPOKCUKApOOHOBBIX KUCHOT. [IpencraBurenu
BBICITHX KaPOOHOBBIX KHCIIOT
64. | 18.02.2026 ITonsiTue 0 NPOM3BOAHBIX KAPOOHOBEIX KMCIOT | §51
65. |19.02.2026 Crioco0k1 MOJTyYeHUS i npumerenne | §50-51
KapOOHOBBIX KHCIIOT
66. | 19.02.2026 CuokHbIe YQUpPBI: TOMOJIOTHYECKHHA psift, o0wast | §51
dhopmysa, 30MepHUsl 1 HOMEHKJIATypa
67. |25.02.2026 dusnyecKre ¥ XMMHUYECKHE CBOMCTBA 2()UPOB §51
68. |26.02.2026 Pemenue pacu€THbIX 3amay: MO ypaBHEHUIO | 3aJaHUE B
XUMHYECKOH  peakIuH, Ha ONpPEICICHHE | TEeTPaaH
MOJIEKYJISIpHOM  (OopMysBl  OpPraHu4ecKoro
BEIICCTBA
69. |26.02.2026 [Ipaktuueckass pabora Ne 3. Pemenwue Hoxrorosuts
COOOIICHHE O
AKCIIEPUMEHTAIBHBIX 3a/1a4y o TEME | eHEHMH
"Kap6onoBbie kuciaoTbl. CinoxHbIe 3QUpbI" P
3¢upoB
70. | 04.03.2026 JKupbl: cTpoeHne, hu3MIecKhe U XUMHYECKUe | §52
CBOMCTBA (THIPOJIN3)
71. 1 05.03.2026 Oco0eHHOCTH CBOWCTB JKHUPOB, COJEpPKAIINX § 53
OCTAaTKH HEMPEACITbHBIX JKHUPHBIX  KHCIIOT.
Kups! B npupoze
72. | 05.03.2026 Mpia Kak CoJy BBICIINX KapOOHOBBIX KHCIOT, | §54
nux  motomee  gewcrBue.  lloHstme o
cuHTeTnYeckux Moronmx cpeactrax (CMC)
73. | 11.03.2026 I'enetnyeckass  CBs3b  YIVIEBOJIOPOJOB U §54
KHCIIOPOJICOICPKANIUX OPraHUICCKUX BEIICCTB
74. | 12.03.2026 . . | 3amanue B
Pacu€thl mo ypaBHEHUSIM XUMHUYECKUX pEaKIui
TeTpaau
75. | 12.03.2026 . 3amanue B
CucremaTtu3aiys u 0000IIeHUE 3HAHU IO TeMe
TeTpaau
76. | 18.03.2026 O6mast ~ xapakTepucTuka  yrneBogoB  u | §55
KinaccupuKanus YriaeBoJoB (MOHO-, OU- H
MOJIMCaXapuIbl)
77. | 19.03.2026 Monocaxapunsl:  ¢usuueckue cBoiictBa u | §56
HaXO0XJICHUE B IPHPOJIC
78. | 19.03.2026 [lpumenenne  TiOKO3bl, e 3HaveHue B | §57
YKU3HEICSITEIIbBHOCTH OpraHu3Ma
79. | 25.03.2026 Jlucaxapuusl: caxaposa, MaibTo3a M JIakTo3a. | §58

Haxoxnenue B
JcaxapuioB

OpUpose U TMpPUMEHEHUE




80. |26.03.2026 [Tonucaxapuapl: CTpOEHHE  MAaKpPOMOJIEKYI, §57-58
¢dusnueckue U XUMHUYECKHE  CBOWCTBA,
MIPUMCHCHHE

81. |26.03.2026 [TonsiTHe 00 NCKYCCTBEHHBIX BOJIOKHAX §59

82. 108.04.2026 Pemienue pacdeTHbIX 3a7a4 Ha OIpEIECICHUE §6O
JOJId  BBIXOJA  NPOJYKTAa  pEeakluu  OT
TEOPETUYECKH BO3MOYKHOTO

83. 1 09.04.2026 [ToaroroBka
Cucrematuzanusi U 0000IIeHHWE 3HAHUKA MO | K
paszeny KOHTPOJIbHOU

pabore

84. 109.04.2026 KonTtponbHas pabora o TEME
"Kucnopoacoaepxaniue OpraHN4ecKue
coequHeHUS "

85. | 15.04.2026 AMUHBI: KIacCU(UKAIUS, CTPOSHUE MOIIEKY, §61
obmas gopmyna, uzomepusi, HOMEHKJIATypa U
(hu3nYecKre CBONCTBA

86. | 16.04.2026 Xumudeckue cBoicTBa anudarnieckux aMuHoB | §62

87. 116.04.2026 AHWJIMH: CTpPOCHHME aHUJIMHA, OCOOCHHOCTH §62
XUMUYECKUX CBOMCTB aHUJIMHA

88. |22.04.2026 CnocoObl MOJIy4YEeHUS U npuMeHenue | §61-62
an(aTHIeCKUX AMHHOB

89. |23.04.2026 AMHHOKHCIIOTBI: HOMEHKIAaTypa M Hu3omepus, | §63
dbuznveckue CBOMCTBA. OTtnenbHBIC
MIPEJICTABUTENH 0-aMHHOKHCIIOT

90. | 23.04.2026 XUMUYECKHEe CBOWCTBA ~ aMHHOKHCIOT, HX | §63
OMOJIOTHYECKOE  3HAYe€HHWE  aMHHOKHCIIOT
CuHTE3 ¥ THIPOJIN3 TIENTHI0B

91. |29.04.2026 benky xak mpUpoJHBIC MONUMEpBI; CTPYKTYpBI | §64
OCIIKOB

92. | 30.04.2026 XHMHUYECKHE CBOMCTBA OEIKOB §65

93. |30.04.2026 AzoTtcoaepkaiye TeTEPOLMKINYCCKHE | §66
coenuHeHus. HyKJIeMHOBBIE KUCIOTHI: COCTaB,
CTpOeHHE U OMOJIOTHYECKas POJb

94. | 06.05.2026 [lpaktnyeckas pabora Ne 4.  Pemenne | §65-66
AKCTIEPUMEHTATbHBIX 3a7a4 o TeMe
"A3oTconepkaiue OpraHUYECKHE
coenuuenus"

95. |107.05.2026 [lpaktnaeckas pabora Ne 5. Pewmenne | §67
AKCTIEPUMEHTATbHBIX 3a71a4 o TeMe
"Pacnio3HaBaHne OpraHMYeCcKUX COeTMHEHUI"

96. | 07.05.2026 KontponbHas pabora o Teme | §67
"A3oTconepkaiue OpraHUYECKHE
coenuuenus"

97. | 13.05.2026 OcHOBHBIE TTOHSATHS xumun | §67
BBICOKOMOJICKYJIIPHBIX COCTMHEHHA U METOJIbI
Ux CUHTE3a —TIOMMEPHU3 AU u

MOJIUKOHIEHCALIHS




98. | 14.05.2026 [lnacrmaccel.  Ytunusaums u - nepepaborka | §68
MJIACTUKA

99. | 14.05.2026 OJacTOMEphbl:  HATYpalbHBIH  CHHTETHYCCKHC | §68
Kayuyku. Pe3una

100. | 20.05.2026 Bomokna: HaTypajbHbIC, HCKYCCTBCHHBIC, | §68
cunrernyeckue. [lonmumepsl  crielMaIbHOTO
Ha3HAYCHUS

101. | 21.05.2026 [Ipaktnueckass pabora Ne 6. Pemenue
AKCIEPUMEHTAIbHBIX 3a/1a4 o TeMe
"Pacnio3HaBaHue 1miacTMacc ¥ BOJIOKOH"

102. | 21.05.2026 OO6oOmenne M CcUCTEeMAaTU3alUs HM3YYEHHOTO

Matepuaga 1o TeMme '"BBICOKOMONEKYISIpHbBIE
coenmnaeHund"

OBHIEE KOJIMYECTBO YACOB I1O IIPOI'PAMME - 102 yac




YYEBHO-METO/IUYECKOE OBECIIEYUEHME OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

Epemun B.B., Ky3smenko H.E., JIpoznoB A.A., Jlynun B.B../Ilog pexa. Jlynuna B.B. Xumus. 10
Kiacc. Yrryonéuusiii ypoBeHb. YueOnuk. «[Ipocsemenney, 2021-2023.

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®enepanbHas pabouas nporpaMma o XMMUU Ha YPOBHE CPETHET0 00IIero 0Opa3oBaHusl.

2. Xumus: Yroyonensaslii ypoBeHb: 10 xmacc: yueOnuk / B.B.Epemun, H.E.Ky3bpmenko,
B.U.Tepenun, A.A.[po3noa, B.B.JIlynun; nox pen. B.B.JIyauna. — 6-¢ 3., nepepad. — M.: Jlpoda,
2019. — 446, (2) c.: w1 — (Poccuiickuii y4eOHUK)

3. Epemun, B. B. Metonunueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B. W.
Tepennna u np. «Xumust. Yrryonenuasiii ypoens». 10 kimace / B. B. Epemun, A. A. Ipo3nos, U.
B. Epemuna, B. UI. Maxonuna, O. FO. Cumonosa, J. FO. Kepumos. — M. : [Ipoda, 2018. — 339 c.
;WL

4. O.C.I'abpuenss, I1.B.Pemeros, .I'.OctpoymoBa «3aa4yu 1o XUMUHU U CTIOCOOBI UX PELICHUSD
- M.: «/Ipoda», 2021rox.

5. M.A.Psa6oBa, ¥Y.}O.Hesckas, P.B.JInako «Tectbl mo xumuu 11 kimacey», - M.: Dx3amen, 2019r.
6. O.C.I'abpuensn, U.I'.octpoymoB «XumMuueckuii 3KCiepuMeHT B 1ikoge 11 kmacey; - M.:
Hpoda. — 2019 rogx.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru ['azera «Xumus» U caut mid yuurens «f uay Ha ypoK XUMUN»
http://him.1september.ru Enunas xomnekuus LIOP: [IpeameTHas komiekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE SKCIIEPUMEHTBI: XUMUS.
Konnexuust Poccuiickoro o0rieo0pa3oBaTensHOro moprasia

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

http://www alhimik.ru  Bcepoccuiickas onumnuaga IKOJIbHUKOB 110 XUMHUU
http://chem.rusolymp.ru Opranundeckasi XuMusi: NEKTPOHHBINA YUEOHUK JIJIs1 CPEAHEH LIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIN YICOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMUS

http://www.chemistry.ru J[ucTaHuuMOHHAs OJIMMIHUALA IO XUMUU: TEJIEKOMMYHHUKAIMOHHBIN
00pa30BaTEeNbHBIN MPOCKT
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