MHUHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MunucrepcrBo 06pazoBanusi 4 Hayku CMoJIeHCKOi 00J1acTH
MysununanabHoe oopasoBanue «PociiaBiabeckuii panion»

CMo0JIeHCKOIi 00J1acTH

MBOY "Cpeansia mkoJa Ne 1"

I[MPUHATO YTBEPX/IEHO
Ha 3aCEJaHUU N1eJarOTUYECKOTO npukazom no MbOY
COBETA IIIKOJIBI «Cpennsis mkosa Nely
[TpoToxos ot 29.08.2024 1 Nel oT 30.08.2024 r Ne261

i JHPEKTOP
QILTHITYEHKO

BJAUECTABA
ATEKCEEBHA

PABOYASA ITPOTPAMMA

(ID 4304508)
yueOHOro npeamera «XumMus. Yriry0JeHHbIH YPOBEHDb)

s ooygaromuxcs 10 kimacca

CocraBurens: Hukomaesa JILA.,

YUUTEIIb XUMHUU

Pocaasas, 2024



MNOSACHUTEJIbBHAS 3AITMCKA

Paboyas mporpamMma 1o XMMHH Ha YpOBHE CpeaHero oomero oOpasoBaHus pa3zpaboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHsS (eaepalbHOW  00pa3oBaTEIbHOM
nporpaMmbl cpeanero oomiero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocyapcTBeHHOM obOpa3oBatenibHOM cranmapre COO, ¢ yuérom Konmnenmuw mnpenogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickort deneparnmm,
peayin3yoUuMX OCHOBHbIE 00pa30oBaTebHbIE IPOTPaMMbl, 1 OCHOBHBIX NOJIOKeHUHN «CTpaTterun
pa3Butus BocnuTaHusi B Poccuiickoit denepaunn Ha nepuoxa no 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YpOBHE YIIyOIEHHOrO M3Y4YEHMsSI 3aHHMaeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOI0 oOpa3zoBaHus ydamuxcs 10 knacca. M3ydyeHue npeamera, peannsyeMoe B
ycinoBusix U epeHnnpoBaHHOTO, TPOQPMIBHOTO  O0Yy4YeHHs, TPHU3BAHO  OOECIEeYUTh
00111€00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO IMOJTOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO
JUId ajanTallid UX K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKM3HHM B COLIMYME, a TaKXKe JUIs
MIPOJIOJKEHHS] OOy4EHHS! B OpraHU3alMsIX NMPoPecCHOHATBHOTO 00pa30BaHusl, B KOTOPBIX XUMUS
SIBIISICTCSI OJTHOM M3 IPUOPUTETHBIX TUCIIUTLIIHH.

B mporpamMe mno XuMuUM Ha3HaueHUE TMpeAMeTa «XUMHUS» I[OJIydaeT MOJpOOHYI0
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH II€JICH, COJIEp KaHus, PE3yJIbTaTOB OOYUEHHS U TPeOOBaHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBUIETETHLCTBOM TOMY SIBJISIFOTCSA CIIEAYIOUINE BBITIOJHSEMbIE
IIPOrpaMMoH M0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4eHUE
MPEJCTAaBICHUS O LEJAX, COAep’KaHuM, oOIield cTpaTeruu OO0y4eHus, BOCIIUTAHMS U
pa3BUTHS 00YYaIOLINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedycMaTpuBaeT  OIpeJelIeHHeE:
IPUHLUIOB  CTPYKTYPUPOBaHUs M  IOCJIENOBATEIBHOCTH M3Y4E€HHUs y4eOHOro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJEPKATEIBHONM OCHOBBI KOHTPOJII M OLIEHKM O0Opa30BaTEJIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IMHOrOo
roCyJapCTBEHHOT'0 3K3aMEHa 110 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJAEpKaHHue, 0043aTeNbHOE A U3yUeHHS
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro MO KJIACcCaM, OCHOBHBIM COJEP>KaTEIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio I[ejled W 3agad M3ydeHus IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNbHONW MPOrpaMMBbl CpeAHEro oouiero odpa3oBaHHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI0O3HABATEIbHBIX JCHCTBUI OOYYaIOMIETOCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
IIPEEMCTBEHHOCTh € OOY4YeHHEM XHMHMHM Ha YpPOBHE OCHOBHOIO o00Iiero ooOpas3oBaHus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpPas JI0JIKHA ONPEAEIATHCS B COOTBETCTBUU C HANPABICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpesiHero oOIiero oopa3oBaHusi XUMHUs HA YPOBHE YIIyOJEHHOTO M3Y4YE€HUs HAIlpaBieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYEHUS XHUMHUYECKOTO
o0pa3oBaHUs B paMKaX MW3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccnoHaibHOTO 00pa3oBaHus. B aTol cBsizu
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJIeHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOpPABIIUX
onpenenéHHbI Mpoguiib 00yd4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa3oBaHUs B OpraHu3ausax npodeccuonanbuoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ylibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeNbHON MPOTrpaMMBbI CpeIHEro 0o0Iero oOpa3oBaHUs H3ydeHHE MpeaMeTa «XUMUsH»
OPHEHTUPOBAHO TAK)KE Ha PELIEHUE 3a]ja4 BOCIUTAHUS U COLMAILHOTO Pa3BUTHS 00ydaroImuxcs,
Ha (OPMUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIMH y4eOHOTOo
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  nipeiMeTa «XUMUS» Ha YPOBHE YIIyONEHHOTO H3Y4YEHHs SIBISIOTCS
yrayOnéHnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOM OpraHu3aluy COAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATHI nojoxeHus ®I'OC COO o paznuuusx 6a30BOTO U
yrayOnEHHOTO YPOBHEH U3yUEeHHUsI PEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4€HHUs MpeaMeTa. IJTa CHUCTEMa 3HAHUU MOJydaeT OIpeaeiEHHOE TEOPETUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEIMYEHHS O00bEMa 3HAHMNM O XUMHYECKHX DIEeMEHTaxX U
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHS W YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHHS PeaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKOW KUHETHUKU U TePMOJUHAMUKHU. V3ydeHne nepuoguueckoro 3aKoHa u
Ilepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHUX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ oO0pa3oBaHUM M Pa3pyIIEHUH, a TAKXKe C
TOYKM 3PEHUS MeXaHU3MOB e€ oOpa3zoBaHMs. M3yueHue THUIIOB peakHUil JIOTOJIHSAETCS
(dbopMupoBaHHEM MPEACTABICHUN 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacilIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHm4eckoil XMMHMM NPU PACCMOTPEHMM PEAaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yJensercss 0co00e BHUMaHHE BOIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluil.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMNpenenéHHOro mnpoduias (TJIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep JOIOJHEHUH K 00LIel cucTeMe MPeIMETHbIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia Mo OOmel XUMHUH.
[Ipu w3ydeHwwm mpeaMeTa B JAaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHast Teopuss B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, IEKTPOJIN3A, IPEIACTABICHUSA O CTPOCHUM BELIECTB U APYroe.

B 10 e BpeMs B copepiKaHUM MpeaMeTa sl KIIACCOB XHMMHKO-OHOJIOTHYECKOTO PO UL
OoJIbIIMIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB Ui 00Jjiee 00CTOSTENILHOTO PACCMOTPEHNS XUMUYECKONW OpraHu3alluu KIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOZSAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITIOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUSA O COCTAaBE M CBOMCTBAxX IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHUYECKHX BEIECTB
CIIY’KaT OCHOBOM JJIsl U3yUEHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHS HAYYHbIX 3HAHUIN U3ydeHUe MpeaMeTa
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayUHBIE TPEAMETHI,
«Marematuka u nuHQopMaTuKa» U «PycCKuil 131K U TUTEPATYPAY.

[Ipn uzydenun ydyeOHOTO mpeameTa «XUMHUS» HA YrIyOIEHHOM ypOBHE TaKkkKe, KaK Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUSA, NPAKTUYECKOM JEATEIbHOCTH 4YElIOBEKa W OJHOTO U3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeaMeTa NpearoiaraeT peau3auno TaKuX HeaeH, Kak:

e (opmupoBaHuE MPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAaE€MOCTH SIBJICHUU MPUPOJIbI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIMLHMHBI, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEpPrUHU, B
obecrieyeHnn palMOHAIBHOTO MIPUPOJIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYyphl YEJIOBEKA, a TAKKe IKOJIOTUYECKH 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOU CpEae;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMx
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHue Yy OOy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HIEH U MpobdiemM
COBPEMEHHOW XUMUU, A OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPUPOJY; TPaMOTHOTO peLICHHs MNpoOieM, CBS3aHHBIX C



XMMUEH, IPOTHO3MPOBAHHUs, AaHAIM3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOI M MPOM3BOACTBEHHOM JIE€ATEIBHOCTU YeNOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpEeTeHUs] YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIMX MECTO B IPUPOJE, B MPAKTUYECKOM JEATEINBHOCTH U
IIOBCETHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
I[EJIOCTHOM CHUCTEMBI CpEHEro oOIIero oOpa3oBaHUs NMPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKKE 1SN U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
crocoOHOCTEN oOydaromuxcs, (GOPMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIICHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npoheCcCHOHANBHOM W OOIIECTBEHHOMN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(¢bopMHUpOBaHHE YMEHHMH M HaBBIKOB Pa3yMHOTO IPUPOJIONOIB30BAHUS, pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOM eATeIbHOCTH.

OO01ee 4yUCIIO YacoB, MPETYCMOTPEHHBIX ISl WM3Y4YEHHsS XMMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero obmiero oopazoBanusi, cocrapiseT B 10 kimacce — 102 yaca (3 yaca B HECIIO).



COJAEPKAHUE OBYYEHUA 10 KIIACC OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XUMHUH.

[IpenMer u 3HaUEHUE OPraHUYECKON XUMHUH, IPEJICTABIEHNE O MHOIO00Opa3uu OpraHu4ecKuX
COCIMHEHU .

DJNEeKTPOHHOE CTPOCHHE aToMa yIJIepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUS.
BaneHTHble BO3MOYKHOCTH aToMma yriepoaa. XUMHUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunsl rubpuau3anuu aTOMHBIX OopOuTasnel yriaepoja. MexaHu3Mbl 0oOpa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M JOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTaiel, o- u m-
cBs3u. OpuHapHas, ABOWHAss M TpouHas CBs3b. CHocoObl pa3pbiBa CBsi3ed B  MOJIEKyJax
opranuyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.

Teopust crpoeHuss opranuyeckux coeauHeHud A.M. bByrinepoBa U COBpEeMEHHBIE
MIPEJICTaBJICHUS] O CTPYKTYpE MOJIEKYJ. 3HaU€HUE TEOPHH CTPOEHUS OPraHMYECKUX COEAMHEHUU.
MounekynsapHele U CTpyKTypHble (opmynbl. CTpyKTypHble (DOPMYIBl pa3UYHBIX BHUJOB:
pa3BépHyTas, COKpanléHHas, ckeieTHas. M3omepus. Buael usomepuu:  CTpyKTypHas,
MPOCTPAHCTBEHHAsA. ODJEKTPOHHBIE A((EeKTbl B  MOJEKyJaX OpPraHu4ecKMX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepHBI 3 exTsl).

[IpencraBnenue o kimaccuukanuu opraHudeckux BemecTB. [loHsATHE 0 (QyHKIMOHATBLHOU
rpynmne. ['omosorusa. I'omonorudeckue psiapl. CucreMaTtudeckass HOMEHKIATypa OPTaHUYECKUX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTJCIFHBIX MPEICTABUTEIICH.

OcobGeHHOCTH u Kiaccuduranus OPraHNYEeCKUX peaKui. OKuCIUTETBHO -
BOCCTAHOBMTENIbHBIE PEAKIIUU B OPraHUUECKONH XUMUH.

OKCIIEpUMEHTANIbHBIE METO/Abl M3Y4YEHUs BEUIECTB U HUX IPEBpAIlCHUN: O3HAKOMJICHHE C
oOpa3llaMu OpPraHUYecKUX BELIECTB M MaTepHalaMyd Ha HMX OCHOBE, OIBITHI IO IPEBPAILECHUIO
OpPraHMYEeCKUX BEILIECTB MPU HArpeBaHUM (IUIaBICHUE, OOYTIIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE
MojieNel MOJIEKYJl OPraHUYECKUX BEILECTB.

YrieBoaopoabl.

Ankasbl. ['omoslorndyeckuil psii ankaHoB, oOmas (opMysa, HOMEHKJIATypa U H30Mepusl.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] aJlKaHOB, SP3-rHOpHM3allUs aTOMHBIX
opburaneit yriaeposa, 6-cBa3b. OU3MuECKUe CBOMCTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA aJKaHOB: PEAKLUU 3aMELIEHHs, W30MEpU3aluu, IETUIpUpOBaHMUS,
LUKJIM3al1Y, TUPOJIN3a, KpeKUHIa, ropeHus. [IpencraBienue o MexaHu3Me peakiuii pajiuKaibHOTO
3aMelIeHus.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

[Muknoankansl. OOmas ¢opmyna, HOMEHKIATYpa U uzomepus. OCOOEHHOCTU CTPOCHUS U
XUMHYECKUX CBOMCTB MaubIX (UUKIONPOMAH, UUKIOOyTaH) U OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) HUKI0aaKaHoB. CriocoObl NOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['oMosiornueckuil psji ankeHoB, oouas GpopMmyna, HOMEHKIATYpa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOIIEKYJT allkeHOB, SP°-ruOpUIN3aLKs aTOMHBIX OpOMTalei yriepoa,
o- U m-cBA3U. CTpyKTypHas M reomerpuueckas (IMc-TpaHc-) u3oMmepus. PHU3MUECKUe CBOWCTBA
QJIKEHOB. XMMHYECKHE CBOMCTBA: PEAaKLUMU INPUCOCIAMHEHUS, 3aMEIIEHUS B O-TIOJIOKEHHE IIPH
JBOMHOM CBsI3H, NoMMepu3auuu u okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOIHYIO cBsA3b. CIOCOOBI OTyYEHHs U TPUMEHEHHE AJIKEHOB.

AnKaaueHsbl. Knaccudukarms aJIKa/InE€HOB (conpsixEHHBIE, U30JIMPOBaHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH HIEKTPOHHOTO CTPOEHUS U XUMHUYECKUX CBONCTB COMPSKEHHBIX



nueHoB, 1,2- u 1,4-npucoeaunenue. [lonmumepusamust conpsoKEHHBIX JUeHOB. CrocoObl MOTydeHHS
U IPUMEHEHNE AJIKa/INEHOB.

Ankunbl. ['oMoylormyeckuii psii ankuHOB, 00mas (opMmylia, HOMCHKJIATYpa U U30MEpHSL.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHHOB, SP-TMOpUIM3anUsi aTOMHBIX
opOutaneii yriepona. DU3NYECKUE CBOWCTBA ATKWHOB. XHMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEPU3ALUU U TPUMEpHU3alUH, OKUCIEeHUA. KUCIOTHBIE CBOWCTBAa AJIKHHOB,
MMEIOIUX KOHIIEBYIO TPOMHYIO cBsA3b. KauecTBeHHBbIE peakluy Ha TPOWHYIO CBsA3b. CrocoObl
MIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApoMaruyeckue yriieBoJopoJibl (apeHsl). I'omMonoruueckuid psja apeHoB, obOmas (opmyia,
HOMEHKJIAaTypa M H30MepHs. DJIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJbl OEH307a.
duznyeckue CBOMCTBAa apeHOB. XMMHUYECKHE CBONCTBAa OEH30Jla M €ro TOMOJIOTOB: peakIuu
3aMeleHuss B OEH30JbHOM KOJIBLE U YIJIEBOJOPOJHOM pajuKalle, pPeakuu IPUCOEAUHEHUS,
OKHUCJIEHHE roMoJioroB Oensosa. [IpencraBienre o0 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENEN B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE aTKUIBHBIX PAJUKaIOB, KApOOKCUIBHON, THAPOKCUIBHON, aMHUHO-
W HUTPOTPYIIBl, aTOMOB TrajoreHoB. (OcoOEHHOCTH XMMHMUYECKHX CBOMCTB  CTHpOJA.
[Tonmumepuzanus ctuposia. CnocoObl NOMyYeHHs U IPUMEHEHHE apOMaTUUYECKHUX YIIIEBOI0POIOB.

[Ipupoausiii ra3. [lonytHsie HedTsHbIe ra3bl. HedTh 1 €€ npoucxoxaenue. KameHHsbIi yronb
U MPOJYKTHI ero nepepadotku. CrnocoObl nepepadboTku HedTU: MeperoHka, KPeKUHI (TEPMUUECKU,
KaTaJuTHueckuit), pudopMunr, nupoiu3. IlpoaykTel nepepaboTku HedTH, MX HPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEKIY PA3IMYHBIMU KJIACCAMH YTIIEBOLOPOJIOB.

ONEKTPOHHOE CTPOCHME TaJOrCHIPOM3BOAHBIX YIIIEBOAOPOIOB. Peaknum 3amemeHus
raJJoréHa Ha THUAPOKCOTPYNIly, HHUTPOTPYIIy, LHUAaHOIPYIIy, aMuHOrpymmy. JlelictBue Ha
TaJIOTCHIIPOU3BOJHBIE ~ BOJHOTO W CIHPTOBOrO  pactBopa  ménoud. BzammoneiictBue
JUTajJOr€HAJIKAHOB C MarHueM M UUHKOM. IloHATHE O MeTamloOpraHMYecKuX COCOUHCHMSIX.
Vcnonp3oBaHue TaJlOT€HNPOU3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE U IIpU CHHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHUS BEIIECTB W UX [PEBpAIlCHUH: H3ydeHUe
(bu3n4ecKux CBOMCTB yIJIEBOAOPOAOB (PacTBOPUMOCTh), KAUECTBEHHBIX PEAKLUN YIJIEBOJIOPOJIOB
pa3nuyHbIX Ki1accoB (oOecuBeuynMBaHME OpPOMHOW MJIM MOJHOM BOJIbI, pacTBOpa Ie€pMaHraHaTa
KaJMsl, B3aUMOJEHCTBHUE alleTWIeHa C aMMUA4YHbIM pacTBOpoM okcuia cepedpa(l)), kauecTBeHHOE
oOHapyXeHHe YIieposa U BOJOpO/Ja B OPraHUYECKUX BEIIECTBAX, MMOJy4YEeHUE 3TUIIEHA U U3yYeHHe
€ro CBOWCTB, O3HakomyieHue ¢ KoyuiekiusaMu «Hedte» u «Yrosb», ¢ obpaszuamu IulacTMacc,
Kay4yKOB M PE3UHBl, MOJCINPOBAHUE MOJIEKY]1 YIJIEBOAOPOJOB U TaJIOT€HIIPOU3BOIHBIX
YIJI€BOIOPOIOB.

Kucaopoaconep:xamme opranndeckue COeIHHEHUS.

[IpenensHble 01HOATOMHBIE CIIUPTHL. CTpOEHHE MOJIEKY (Ha MpUMepe METaHOJa U 3TaHoJIa).
I'omonoruueckuil psj, odmas Gopmyna, n3omepusi, HOMEHKIaTypa U Kiaccuukamus. Puzndeckue
CBOMCTBA MPENEIbHBIX OJHOATOMHBIX CIUPTOB. BOOPOHBIE CBSA3M MEXILYy MOJIEKYIAMH CIIUPTOB.
XVUMHYECKUE CBOMCTBA: PEAaKUMM 3aMEILEHUs, ACTUApATalliM, OKHUCIEHHUS, B3aUMOJEHCTBHE C
OPraHMYECKMMH W HEOPraHMYECKMMHU KucioTtamu. KadecTBeHHas peakius Ha OJHOATOMHBIE
cnupThl. JleficTBMe »TaHOJNa M MeETaHOJa Ha oOpraHu3M uenoBeka. CrocoObl MONydyeHHs U
IIPUMEHEHHNE OJTHOATOMHBIX CIIUPTOB.

IIpocTbie 3¢upel, HOMEHKIATYpa U H3oMepus. OcoOEHHOCTH (HU3UYECKUX M XUMUYECKHUX
CBONCTB.



MHOTOaTOMHBIE CIHUPTHl — OTHJICHTIUKONb W TiuiepuH. Du3udeckne W XUMUYECKHE
CBOMCTBA: pEAaKIUU 3aMCIICHHUs, B3aUMOJICHCTBHUE C OPraHUMYECKUMHU U HEOPraHHYECKUMU
KHCIIOTaMH, KAaueCTBEHHAs pPeaklWs Ha MHOTOATOMHBIC CIUPTHL. lIpencraBiieHne O MeXaHH3MeE
peakuuii HykiaeouIbHOTO 3aMenieHus. JleiicTBue Ha opranus3M denoBeka. CriocoObl MOJydYeHUs U
MIPUMEHCHHE MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHUEe MOJIEKYIbI, B3aHMHOE BIIMSIHHE THAPOKCOTPYIIBI M OCH30JBHOTO SJIpa.
®uznyeckue cBoiicTBa (eHosa. OCOOEHHOCTH XUMHUYECKMX CBOWCTB (eHona. KadyecTBeHHbIE
peakiuu Ha ¢eHon. TokcumuHocTh ¢erona. CrnocoObl MOMyYeHHS W TMPUMEHEHHE (eHOIA.
®denondpopmanbaeruiHas cMoJa.

KapOoHuIbHBIC COSTMHEHUS — AITBJICTH/IBI M KETOHBI. DJIGKTPOHHOE CTPOCHUE KapOOHMIIEHOM
rpymmbl.  [oMoyiornueckue psabpl  adbACTHAOB M KETOHOB, oOmas GopMmyna, H30MepHsS U
HOMEHKJIaTypa. PU3nUecKue CBOMCTBA aJbJIETUJI0B U KETOHOB. XUMUYECKUE CBOMCTBA albIETUI0B
M KETOHOB: peakmuu mnpucoenuHeHus. OKUCICHHE aJbJIeTHIOB, KadeCTBCHHBIC DPEAKIMH Ha
apieru)ibl. CriocoObI MOTYYIeHHS W IPUMEHEHHE aJTbJICTHIOB U KETOHOB.

OMHOOCHOBHBIE TIpeJeNIbHbIC KapOOHOBBIE KHCIOTBI. OCOOCHHOCTH CTPOCHHS MOJICKYJI
KapOOHOBBIX KHCTOT. M3oMepus u HOMeHKiIarypa. Du3HYecKHe CBOWCTBA OJHOOCHOBHBIX
TpeIeTbHBIX KapOOHOBBIX KUCIOT. BOJIOPOIHBIC CBA3M MEXKIYy MOJCKYJIaMH KapOOHOBBIX KHCJIOT.
XWMHYECKUE CBOWCTBA: KUCIIOTHBIC CBOWCTBA, peaKIus ASTCPUDUKANNH, PEAKIHH C YJIaCTHEM
yriieBoIopoHoro  paaukana. OCOOEHHOCTH CBOMCTB MypaBbHMHOW KUCTOTHL [loHsATHE O
MPOM3BOIHBIX KapOOHOBBIX KHCJIOT — CIOXHBIX 3pupax. MHorooOpa3ne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMATUYECKMX KAapOOHOBBIX KHCIOT, TUKapOOHOBBIX
KHUCTIOT, TUIPOKCUKAPOOHOBBIX KHCHOT. IlpencraBurenu BbICHIMX KapOOHOBBIX  KHUCIOT:
CTeapuHOBas, NAJIbMUTHUHOBAS, OJIEMHOBAs, JUHONE8As, JUHONEH08as KUCIOThl. CrocoOsl
MOJIy4YEHUs U IpUMEHEeHHe KapOOHOBBIX KHCIIOT.

Crnoxwnsie >¢upsl. ['omMonornueckuit psnm, ooOmas dopMmyrna, U30MepUs W HOMEHKJIATypa.
duU3NYECKUEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puanyeckue U XUMHUYECKHE CBOWCTBA >KHPOB: THIPOJIU3 B KUCIOW U
iesioyHoi cpepe. OCOOEHHOCTH CBOWCTB JKMPOB, COAEPXKAIUX OCTATKU HEMPEIENIbHBIX KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT4 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

O6mas xapakrepuctuka yrieBojgoB. Kiaccudukauus yrieBogoB (MOHO-, 1U- H
nosnucaxapuabl). MoHocaxapuapl: TIIOKO3a, (pyKTOo3a, Trajakto3a, pubo3a, Ae30KcHpubo3a.
®duznyeckue CBOWCTBA U HaxoxkJaeHue B npupoje. PotocuuTe3. XUMHUECKHE CBOMCTBA TITIOKO3bI:
pEaKIuu ¢ y4aCTHEeM CIUPTOBBIX U aJbACTUAHON TPYIMI, CIUPTOBOE U MOJIOUHOKHUCIIOE OpOXKEHHE.
[IpuMmeHeHne TIIOKO3bI, €€ 3HAaUCHHE B >KU3HENEATEIbHOCTU OopraHuiMa. Jucaxapuuabl: caxaposa,
MajbTO3a W JaKTo3a. BoccraHaBnuBarolMe W HEBOCCTaHABIMBAIOIIME Iucaxapuibl. ['umponus
nucaxapunoB. Haxoxxnenuwe B mpupoie u mpuMeHeHue. [lonmcaxapuabl: Kpaxmani, TJIIMKOT€H U
nemnono3a. CTpoeHrne MakpoMOJIeKyl KpaxMana, TITHKOTeHa U 1eJuTroNo3bl. dusnueckrue cBONCTBA
KpaxMaja U UEJUTI0J03bl. XMMUYECKHE CBOICTBA Kpaxmama: TMApPOJIN3, KaueCTBEHHAs peaklus C
nosoM. XMMHUYECKHE CBOMCTBA IEJUTFOJIO3bI: THAPOIN3, MOTydeHue 3QupoB 1emnoio3sl. [lonarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIIepUMEHTAIbHBIE METOIbl M3Y4YCHHS BEIIECTB M HX MPEBPAIEHUI: PAacTBOPHUMOCTH
Pa3IUYHBIX CIIUPTOB B BOJE, B3aUMO/ICHCTBUE ITAHOIA C HATPUEM, OKHCIIEHHE STUIOBOTO CIIUPTA B
aNbJIeTH]1 Ha pacKajI€HHONW MEIHOM MPOBOJIOKE, OKUCIEHUE 3TUIIOBOTO CIUPTA AUXPOMATOM Kajus
(BO3MOXKHO HCHOJB30BAHUE BUICOMATEPHUATIOB), KAueCTBEHHBIC pEaKIUW Ha ambAeTUAbl (C



ruapokcuaoM auammuncepeodpa(l) u runpoxcunom menu(ll)), peakuus rounepuHa ¢ THAPOKCUIOM
meau(ll), xumuueckue cBOHCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJIEHCTBUE pacTBOpa
roKo3el ¢ ruapokcuaom  menu(ll), B3aummopeiicTBue Kkpaxmaina € HMOJOM, peEIlICHHE
IKCMIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMaM «CrupThl U deHob», «KapOoHoBbIe KUCTOTHL CI0XKHBIC
pHUPBI».

A3oTcoaepkamme oprannyecKkne coeiMHeHusl.

AMUWHBI — OPTaHWYECKUE TPOU3BOIHBIC aMMHaka. Kinaccudukarus aMiuHOB: anmupaTHIeCKUe
¥ apoOMaTHYECKHe; TICPBUYHBIC, BTOPUYHBIE U TpeTruHbie. CTpOCHHE MOJEKYJ, o0mas Gopmyia,
M30Mepusi, HOMEHKJIAaTypa W (U3UYECKHE CBOWCTBA. XUMHUYECKOE CBOWCTBA alM(paTHYCCKUX
aMUHOB: OCHOBHBIE CBOMCTBA, aJIKMJINPOBAHUE, B3aUMOJICUCTBHE MMEPBUYHBIX aMUHOB C a30TUCTOM
kuciaotoi. Conu aJKUIIaMMOHHS.

AHUIUH — TIpEACTaBUTEIh aMUHOB apomaTudeckoro psga. CtpoeHue aHwimHa. B3zanmHoe
BIIMSIHUE TPYII aTOMOB B MoJieKyne aHminHa. OCOOCHHOCTH XMMHMUYECKHX CBOWCTB aHWJIMHA.
KauectBennsie peakiuu Ha anmwiInH. CIOCOOBI TIOTyYEHUs U IPUMEHEHNE aTu(aTHIeCKUX aMUHOB.
[Tonyuenue aHmIMHA U3 HUTPOOEH3071a.

AmuHOkucnotel. HomeHnkinatypa u n3omepus. OTAeNbHbIE NPEICTABUTENN O-AMUHOKHCIIOT:
IUIAH, anaHuH. Ou3ndeckne CBOMCTBA aMUHOKHCIOT. XMMUYECKUE CBOMCTBA aMHUHOKHUCIIOT Kak
aM(OTEepHBIX OPraHUYECKUX COCAMHEHUH, PEAKIUs MOJUKOHJEHCAIIMH, 00pa3oBaHUe MENTHIHOU
cBs3u. brosnorudeckoe 3HaueHne aMUHOKUCIIOT. CHHTE3 U THJIPOJIN3 TIENTH/IOB.

benku kak npupoansie nonumepsl. [lepBuunas, BTopuuHas U TpeTUYHAs CTPYKTypa OEIKOB.
XUMHYEeCKHE CBOMCTBA OENKOB: THIPOJIN3, ACHATypalusl, KaYeCTBEHHbIE peaklUy Ha OeKu.

DKcrepuMeHTAIbHBIE METO/Ibl U3Y4YEeHHsI BEIIECTB M MX MPEBpallleHuil: pacTBOpeHne OeIKoB
B BOJle, JEHaTypanusi OENKOB IpU HarpeBaHUHU, LBETHbIE peakUWh Ha OeNKH, pelIeHue
JKCIIEPUMEHTANIBHBIX 337a4 10 TeMaM «A30TCOAEpKallue OpraHUYeCKUe COCAUHEHUS» W
«Pacnio3HaBaHue OPraHN4YECKUX COCTUHEHUI.

BricokomosIeKyJISIpHBbIE COCAUHEHUS .

OCHOBHbBIE TIOHATHS XHMHHM BBICOKOMOJIEKYJSPHBIX COCAVMHEHUH: MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BEHO, CTEIEHb MOJUMEPHU3ALNH, CPEIHAS MOJIEKYIsipHas macca. OCHOBHbIE METO/bI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — OJMMEpHU3alus U MOJUKOHICHCALUs.

[Tonumepnsie Matepuanbl. [lnacTMaccehl (MONMUATHIICH, MOJUIPONIICH, MOJUBUHUIXIOPHI,
MOJIUCTUPOJ, TOJUMETHIMETAKPUIIAT, MMOTUKApOOHATHI, MOMUATHIEHTepedTanar). YTuausanus u
nepepaboTKa MIacTuka.

DnacToMepbl:  HATYpajdbHBIM  KaydyK, CHHTeTHYeCKME Kayuyku (OyTaaueHOBBI,
XJIOPOIIPEHOBBI, N30MIPEHOBBII) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOTIOK, IIEPCTh, MIENK), MCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crienuanbHOTO HazHadeHHs (Te(IIOH, KeBIap, AJIEKTPOMPOBOJISAIINE TMOTHUMEPHI,
OuopasiaraeMbie MOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOJIbl M3YYEHHUS! BEIIECTB M UX MPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3lilaMd  TPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, TIJIACTMAcC, Kay4dyKoB, pelIeHHUe
AKCIIEPUMEHTAIbHBIX 3a/a4 10 TeMe «Pacno3HaBaHue IJ1aCTMACC U BOJIOKOHY.

Pacuérneie 3anaun.

Haxoxnenue MojexyasipHOW (GOpMyNbI OpPraHUYeCKOTO COEAMHEHHS MO MACCOBBIM JOJISIM
JJIEMEHTOB, BXOJIIMX B €ro COCTaB, HAXOXJCHHE MOJEKYISIPHOU (POpPMYITBI OPraHU4YeCKOro
coenuHeHUs 1Mo Macce (00bEMY) MPOIYKTOB CrOpaHMs, M0 KOJUYECTBY BellecTBa (Macce, 00bEMY)



NPOAYKTOB pPEAKIHWW H/WIM HCXOAHBIX BEIIECTB, YCTAHOBJCHHUE CTPYKTYPHOH (OPMYIIBI
OpPraHM4ecKOTO BEIIECTBA HAa OCHOBE €ro XHWMHYECKHMX CBOWCTB WJIHM CHOCOOOB MOJIYy4EHHS,
OTpE/IENICHUE JI0JIA BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeaMETHBIX CBA3€H Npu U3ydyeHUM opranuyeckol xumuum B 10 kimacce
OCYILIECTBJISIETCSI 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAay4YHbIX MOHATUH, TaKk u
MOHATHUM, IPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmire ecTeCTBEHHO-HAYYHBIE TMOHATHS: SBJICHUE, HAYIHBIH (DaKT, THIIOTE3a, TEOPHS, 3aKOH,
aHaJlM3, CHHTE3, KiIaccu(uKauus, HaONIOleHUuEe, U3MEpPEHHe, OKCIEPUMEHT, MOJElb,
MO/JIEITMPOBAHHUE.

®dusuka: MaTepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTE€TUYECKUI YPOBEHD,
BEIIECTBO, TeJl0, 00BEM, arperaTHO€ COCTOSIHME BEIIeCTBA, (U3NYECKHE BETUYMHBI, €IMHUIIBI
U3MEpEeHus, CKOPOCThb, JHEPIHsl, Macca.

buonorus: kneTka, opraHu3M, 3KOCHUCTeMa, Owocdepa, MeTadoJM3M, HACIEIACTBEHHOCTD,
aBTOTPOQHBIK U reTepoTpodHBI THN NUTaHUA, OpoxkeHue, (OTOCHUHTE3, IbIXaHHE, OeNKH,
YTJIE€BO/bI, )KUPbI, HYKJI€MHOBbIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOMaeMble, TOTUIHUBO.

TexHosorusi: muiieBble TPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIHNE CPEACTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOI'PAMMEBI 110 XHWMHWU HA
VYIJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA
JUYHOCTHBIE PE3YJIBTATDI

B cooTBeTCTBMM C CHCTEMHO-IEATEILHOCTHBIM TIOJIXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pe3ynbTaTOB OCBOCHHMSI MpeaMeTa «XUMH» Ha YPOBHE CPeAHETo oOIero oopa3oBaHusl BbIICICHBI
CIENYIONIMe  COCTAaBJSIOIIME: OCO3HAHME  OOYYalONMMHCS ~ POCCHHMCKOM  I'pakJIaHCKOM
HUJICHTUYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEICIICHUIO; HATHINE
MOTHBAaIlMK K OOy4YEHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMH B OOIIECTBE TMpaBUJIaMd M HOPMaMU T[OBEJICHHUS, HAJIWYHWE IPABOCO3HAHMS,
AKOJIOTUYECKOU KYJIBTYPBI; CIIOCOOHOCTh CTABUTH IIEJIM M CTPOUTH )KU3HCHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MpeaMeTa «XUMUs» OTpaxaroT CPOPMUPOBAHHOCTH
OTIbITa TIO3HABATENLHON M MPAaKTUYECKOHN AEATEeIbHOCTH OOydaroUIuXcs B IPOLIECCe peaau3aluu
00pa3zoBaTeIIbHON NEATEITHHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS MpeaMeTa «XUMHUS» OTPaXKaloT CPOPMUPOBAHHOCTD
OTIbITa TIO3HABATENbHON M MPAaKTUYECKOHN AEATEeIbHOCTH OOydarolIuxcs B MPOLIECCe peaau3aluu
00pa3zoBaTeNIbHON JEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS .

OCO3HaHHsI OOYUYaIOIIMMHUCSA CBOMX KOHCTUTYIIMOHHBIX MpaB U OOA3aHHOCTEW, yBa)KEHUS K
3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS O COLMAIBbHBIX HOpPMax M MpPaBWJIAX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIBHOCTH TMPU CO3JAHHH Y4€OHBIX MPOEKTOB,
pelieHny y4eOHbBIX U M03HABATENbHBIX 33/1a4, BHITOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY U apTryMEHThI IPYTrUX
P aHATN3€ PA3INYHBIX BUJIOB Y4eOHOM JEATEeIHHOCTH;



2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHHUS K UCTOPUIECKOMY U HAyYHOMY HACIICJIUIO OTCUECTBEHHON XUMUM;

YBOXCHHSI K MTPOLIECCY TBOPUECTBA B 00IACTH TEOPUU U MPAKTHUECKOTO MPHIIOKCHUS XHUMHUH,
OCO3HAHHUS TOTO, YTO JaHHBIC HAYKH €CTh PE3yJbTaT JUIUTEIHHBIX HAOIIOJCHUH, KPOTOTIMBBIX
IKCMEPUMEHTAIBHBIX IIOMCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATEILHBIX MOTHBOB B MOJIYYCHUH U MOCIICIYIONEM aHaIu3e nHpopmanmu
0 MEPEIOBbIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOW XHMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO IMOBECHHUS,

CIIOCOOHOCTH OIICHHBATh CUTYAIlMH, CBS3aHHBIC C XUMHUYCCKUMU SBIICHUSMHU, U MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUESHTHPYSICh Ha MOPATHbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TIOBEJCHHWE W TIOCTYIIKM CBOWX TOBAPHUINCH C TIO3HIIHN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS TIOCIICICTBHIA TOCTYITKOB;

4) popMupoBaHUsI KYJIbTYPbI 3[I0POBbSI:

MMOHMMAaHMsI TIEHHOCTEeW 370pOBOTO W 0Oe3omacHOro obpasza J>KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3MYECKOMY U TICHXUYECKOMY 37I0POBBIO;

cOOJTI0/IeHUS PaBIIT 0€30TIaCHOTO OOPAIEHUS C BEIECTBAMH B OBITY, IOBCETHEBHOM KU3HH,
B TPY/AOBOU JCATEIHLHOCTH;

MTOHUMAaHWS IICHHOCTH MPABWJI HHIUBUYATBHOTO H KOJJICKTUBHOTO OE301TaCHOTO MTOBEACHHUS
B CUTYalUAX, YTPOXKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TMOCHEACTBUM M HENPUITUS BpEIAHbIX MPHUBBIYEK (YMOTPEOJIEHUs aJIKOTOJIA,
HapKOTUKOB, KypeHHUSI);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HMCCIEIOBATEIbCKONW  JIeATEIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTHe€ B PEIICHUM MPaKTUYECKUX 3a7ad COLMAJIBHOM
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3y4eHHI0 podeccuii pa3inyHOro pojia, B TOM YHCJIe Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HaHUH 10 XUMUH;

YBaXEHHUsI K TPy, JIOASIM TPYyia U pe3yibTaTaM TPYAOBOM AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHYyaJbHOUW TpaeKkTopuu oOpa3oBaHus, Oymyinei
npodeccur U peanu3alndd COOCTBEHHBIX XU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) K0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKU 11€71ecO00pa3HOro OTHOLIEHHS K MPUPOJie KaK HMCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIic;

MOHUMAaHMS TIO0ATBHOTO XapakTepa JKOJIOTHYECKUX MPOOIeM, BIUSHHUS IKOHOMHUYECKHX
MPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATBHOU CPEIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTIKEHUH XUMHUHU JUIsI PELICHUS BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETPUATHS JCHCTBHI, MPUHOCSIIIUX BPEA OKpYXKalolleld NpUpoaHON cpeje,
YMEHHSI TPOTHO3UPOBATH HEOIArOMPUATHBIC HKOJOTMUYECKHE TOCIECACTBUS MPEIIPUHUMAEMbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HAJIWYUS PA3BUTOTO DSKOJOTUYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYIbTYphI, OIbITA
NEeSITeNLHOCTH ~ DKOJIOTMYECKOW  HANpaBIEHHOCTH, YMEHHUS  PYKOBOACTBOBAThCS HMH B



[103HABATEIbHON, KOMMYHUKAaTUBHOM M COLIMAIBHON NMPAKTHUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(poOHH;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pPa3BUTUS HaykKu U
0O0IIeCTBEHHOH MPaKTHKH;

MOHUMAaHMs CHeUU(PUKHM XUMUU KaK HAayKd, OCO3HaHUsA €€ poiau B (OPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUM IIEJIOCTHOIO MPEACTaBIEHUS 00 OKpYKaroleM
MUpE KaK O €IMHCTBE IPUPOJIbl U YEJIOBEKA, B IO3HAHUU IIPUPOIHBIX 3aKOHOMEPHOCTEN U pPeLIEeHUN
po0sieM CoOXpaHeHMsI MPUPOJHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO000I 3HAUMMOCTH XMMHMM JUIS COBPEMEHHOM LMBMIM3alUU: B €€
I'YMaHUCTHYECKOW HANpaBJICHHOCTH W Ba)XHOW pOJIM B CO3JaHUM HOBOI 0a3bl MaTepuUaIbHOU
KYJIbTYpbI, B PELIEHUH TJI00AIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPTeTUYECKOM, MUIIEBON M IKOJOTHYECKON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUeHUN
YCIIOBUH YCIEIIHOTO TPY/AA U SKOJIOTHYECKH KOM(MOPTHOM KU3HU KaXKIOT0 YiIeHa 0OIEeCcTBa;

€CTECTBEHHO-HAYyYHONH TIpaMOTHOCTH: TOHUMAaHHS  CYHUIHOCTH METOJOB  IO3HaHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMmble 3HAHUS IS
aHaJln3a U 0ObSICHEHHUS SIBIICHUN OKPY)KAIOLIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
nenaTh 00OCHOBAHHBIE 3aKIIOUYEHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOUIUXCS JAHHBIX C LENbI0
MOJIy4€HUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSATEIBHO MCIOJIb30BaTh XUMUUECKHE 3HAHUS JUTsl pEIIeHUs podiieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIBCKON IEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CamMoOOOpa3oBaHHUIO, K
AKTUBHOMY TOJIy4YE€HHUIO HOBBIX 3HAHUI 10 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU TOTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTSM TpyJa B pa3audHbIX chepax mpodhecCHOHATHHON IEeATEeTHHO CTH.

METAINPEAMETHBIE PE3YJIbTATDI

MerTanpeMeTHbIE pe3yJabTaThl OCBOCHHUS IPOTrpPaMMbl 0 XMMHH Ha YpPOBHE CPEIHErO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HaYUMBbIC JUIS (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEXIUCIHUILIHHAPHBIC
(MeXnpeaMeTHbIe) O0IIeHAYYHBIC TOHATHS, OTPAKAIOIINE IIETIOCTHOCTh HAYYHON KapTHHBI MUpPA U
crienu(UKy METOJIOB IO3HAHMsI, MCIIOJIb3YEeMbIX B €CTCCTBEHHBIX Haykax (MaTepus, BEUIECTBO,
SHEPrHus, SBIICHUE, TPOIIECC, CHCTEMA, HAYYHBIM (HaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIICI0OBaHUE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JAPYTHe);

YHUBEpCaJbHbIC YUeOHbIC NEHCTBHs (MTO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecneunBaromue GopMupoBaHue (QpyHKIIMOHATBHON TPAMOTHOCTH M COLIMATIBHOW KOMIIETEHIIUU
oOyuaronuxcs;

CIIOCOOHOCTH oOyJarouxcs HCIIOJIB30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHHWS W YHHUBEpCalbHbIE Y4YeOHbIE JACWCTBUS B TO3HABaTENbHOM U
COILIMANTLHOM MPAKTHKE.

MetanpeaMeTHble  pe3yibTaThl OTPAXAIOT OBIAJCHHE YHHUBEPCATbHBIMU  YUECOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

1) 6a3oBble JJOTHYeCKHUE eHCTBHS:



CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeNeNATh IEeTH JESATEIbHOCTH, 3a/JaBasi IapaMeTpbl W KPUTEPUU WX JOCTHIKEHHUS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTU C MMOCTABJICHHBIMH IIEIISIMHU;

WCTOJb30BaTh TPH OCBOCHHUHM 3HAHUH MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBLICITH
XapakTepHble TPH3HAKH TIOHSATHA M  YCTAHABIMBATh WX  B3aHMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHNE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTSI KIIACCH(PUKALIMHU BEIIECTB U XUMUYECKUX PEAKIINN;

YCTaHABJIMBATH IPUIMHHO-CJIC/ICTBEHHBIE CBS3H MEK/y H3y4aeMbIMH SIBIICHHUSIMU;

CTPOHTH JIOTHYECKHE pacCyKICHUsl (MHAYKTUBHBIC, NIEMYKTUBHBIC, 110 aHAJOTHHU), BBISBISTDH
3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH BBIBOJBI U
3aKITIOYCHUS;

MPUMEHSTh B TpOIECCe MO3HAHUS HWCIOJIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TTPE0OpPa30BBIBATh MOJICIIEHBIC MPEICTABICHUS — XUMAYECKHN 3HAK (CHMBOJ) 3JIEMEHTA,
XAMuYeckas (opMmyna, ypaBHEHHE XHUMHUYECKOW pEaKIuh — TPH pEIIeHHH y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHBIE MOJCTHHBIC TPEACTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:

BJIAJIETh OCHOBaMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIINH;

bopMynHpoBaTF LENMM W 3a7add  HMCCICAOBAHWS, WCIIOJB30BATh IOCTABICHHBIE U
CaMOCTOSTEIFHO c(hOPMYTHPOBAHHBIE BOTIPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHMS U OCHOBBI IS
(bopMHpOBaHKS TUIIOTE3HI 110 TPOBEPKE MPABUITBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIAJCTh HABBIKAMH CaMOCTOSITEJIBHOTO IIIAHUPOBAHUS M TPOBENCHHUS YYCHHYECKUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHsS HAOIIOAATh 3a XOJOM IIPOIECCa, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €ro pe3yabTaT, (OPMYIHpPOBAaTh OOOOIIEHHS W BBIBOABI OTHOCHTEIIHLHO
JTOCTOBEPHOCTH DE3YyJIbTAaTOB HMCCIICAOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O TMPOAETAHHON
pabore;

OpUOOpeTaTh OMNBIT YYCHWYECKOW HCCIICOBATEIIbCKOW M MPOEKTHOW  JIESITENBbHOCTH,
HpPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY TIOMCKY METOJIOB PpeIICHHUS
MPaKTHYECKUX 33]1a4, IPUMEHEHUIO Pa3InYHBIX METO/I0B MO3HAHMUSL.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMUHBIX UCTOUYHHKAX HH(OpMauu (HayqHO-TIOMy/spHAast JIMTeparypa
XUMHUYECKOTO COJIep)KaHUs, CIpaBOYHbIE TOcoOMs, pecypchl HTepHera), aHanu3upoBaTh
UHQOPMAIMIO Pa3IMYHBIX BHJIOB W (QOPM TIPEACTABICHUS, KPUTUYECKH OICHUBATh €€
JTOCTOBEPHOCTh U HEPOTUBOPEYHBOCTD;

(GOpMyIHpOBaTh 3ampOChl M IPUMEHATh PA3IMYHBIE METOABI INPH IOMCKE U O0TOOpe
uHpopManny, He0OX0UMOI JUI BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCMOJIB30BAaHUS HH()OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMaIbHYIO (OpMY MpelICcTaBIeHHUs HH(pOpMaIUN (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBI S3bIK B KauecTBE CpeAcTBa HpuU paboTe C XUMHUECKOH
uHpopManuel: IPUMEHATh MEeXIpeaMeTHbIE ((PU3NYecKue 1 MaTeMaTH4YeCKue) 3HaKU U CUMBOJIBI,
¢dbopmyinbl, a0OpeBHaTypbl, HOMEHKIIATYPY;

UCIOJb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATIISAHOCTH.



KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIE YUeOHble JeiicTBUA:

3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 0OCYK/IaeMOH TEMBI B X0OJI€ THaJiora U/WIH JUCKYCCHH,
BBICKa3bIBATh UJIeH, (POPMYIHPOBATH CBOM MPEIOKEHHS] OTHOCUTEIHHO BBHITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C TMpPE3CHTALUEH pe3ylbTaTOB IO3HABATEIBHOW JEATEIBHOCTH, TMOITYYEeHHBIX
CaMOCTOSITEIIBHO MJI COBMECTHO CO CBEPCTHHKAMU IPH BHITIOJIHEHUH XMMHUYECKOTO SKCIIEPUMEHTA,
MIPaKTUYECKOH pabOThl 10 HCCIIEJOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3alud y4eOHOTO
npoekta, W (OPMYITHPOBATH BBIBOJBI 1O pE3yJbTaTaM IPOBEAEHHBIX HCCIENOBAHUNA MyTEM
COTJIACOBAHUS MO3UIINHA B XOJ€ OOCYKJIEHUS U 0OMEHA MHEHHUSIMH.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHBbIE el CTBUA:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh M OCYIIECTBIIATH CBOIO IO3HABATENIbHYIO JIESATEIbHOCTD,
ompezenss e€ Ienu MU 3aJadd, KOHTPOJMPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
MpeUlaraeMblii  aTOPUTM JCUCTBUI TIPU BBHITIOJHEHUH YYEOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosiee 3(PPEeKTUBHBIA cOCOO WX pelleHus ¢ y4€TOM MOJIY4YeHHsS HOBBIX 3HAHHM O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenmeTHBIE pe3ylbTaTHl OCBOCHHS NMPOTPaMMBI 110 XUMHUH Ha yrIIyOJIEHHOM YpOBHE Ha
YpPOBHE CpemHero o0mero oOpa30oBaHWS BKJIIOYAIOT CIENU(PUYECKUE IS Y4eOHOTO MpeaMeTa
«XUMHS» HaydHbIE 3HAHUS, YMEHUSA U CIOCOOBI JEHCTBUII MO OCBOCHUIO, MHTEpIIPETalluud M
peoOpa3oBaHUIO 3HAHWUN, BHUJIBI ACATEIBHOCTU IO TOJYYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHIO
3HAHUW B Pa3IMYHBIX YUEOHBIX CUTYallUSX, a TaKKe€ B pEaTbHBIX KU3HEHHBIX CHUTYalUAX,
CBSI3aHHBIX C XMMHEH. B mporpamme no XxumMuu npeaMeTHbIE pe3yabTaThl IPEACTABICHBI 110 TOJaM
W3YYCHHUS.

10 KVIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUsD OTPaXKaroT:

cOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUU OPraHHMYECKONW XUMHHU B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00ecleuyeH yCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA B PELICHUU
po0JieM SKOJIOTHYECKOM, SHEPreTHYecKOW U MUIIEBOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
CO3JaHMHM HOBBIX MAaTE€pPHAIOB, HOBBIX HCTOYHUKOB JHEPIrHH, B O00OECHEUYEHHUU PALMOHAIBHOTO
MIPUPO/IOIOIIE30BaHuUs, B (JOPMUPOBAHUU MUPOBO33PEHHUS U OOIIEH KyIbTyphl YeIOBEKa, a TaKKe
AKOJIOTMYECKA 0O0CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpejie;

BIIQJICHUE CUCTEMOI XMMHUYECKUX 3HAHUH, KOTOpasi BKJIKOYAET: OCHOBOIOIATAIOUIUE TOHSITUS
— XUMHYECKUHN DIIEMEHT, aToM, SIIPO | 3JIEKTPOHHAst 000JI09Ka atoma, S-, P-, d-atoMHbIe opOHUTay,
OCHOBHOE U BO30Y)XJIEHHOE COCTOSIHUS aTOMa, THOpUAN3aLUsl aTOMHBIX OpOUTael, MOH, MOJIEKYJa,
BaJICHTHOCTb, MEKTPOOTPHUIIATEIFHOCTD, CTETIEHb OKUCICHUS, XUMUUYECKasi CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIN 00BEM, YIIepoAHbIN cKkeneT, (yHKIMOHAIbHAs TPYINa, paauKal, CTPYKTYpHbIE
(bopMmyinbl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), H30MEPHsI CTPYKTYPHAsi U IPOCTPAHCTBEHHAS
(reomeTpuyeckas, ONTHYECKas), H30MEPHl, T'OMOJOTMYECKHH psiji, TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCJIOPOA- M a30TCOJeprKalllie OpPraHWYeCKHe COCIMHEHMs, MOHOMEp, MHOJMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJISIpHBIE COEIMHEHUS; TEOpUH, 3aKOHbI (mepuonuueckuit 3axkon JI. H.
MenpeneeBa, Teopusi CTPOEHHUS OpraHM4Yeckux BemiecTB A. M. ByriepoBa, 3akOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAHEHUs W TNPEBpALleHHs SHEPrMHM IMPH XUMHUYECKHX PEaKIHsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3BIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIS)KAIHE B OCHOBE



MOHUMAaHUS MPUYMHHOCTH U CHCTEMHOCTH XMMHUYECKHX SIBJICHUH; MPEICTABICHUS O MEXaHU3Max
XUMUYECKUX PEeaKUUi, TePMOIUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX X MPOTEKAHUs, O
B3aMMHOM BJIMSTHUM aTOMOB W TPYIIl aTOMOB B MOJIEKyJaX (MHIYKTHBHBIH W ME30MEPHBIH
a¢dekTrl, opueHTanTsl | 1 |l pona); GpakTomorndeckue cBeIeHUSI O CBOWCTBAX, COCTABE, MOJTyYSHUN
1 0e30MacHOM HCHOJBb30BAHUM BAXHEUIIMX OPTaHMYECKUX BEIIECTB B OBITY W IMPAKTHYECKOU
JEATEIbHOCTH YEJIOBEKa, OOIMMX HAYYHBIX MPHUHIHUIAX XHUMHUYECKOTO MPOU3BOJCTBA (Ha MpUMepe
MIPOU3BOJICTBA METAHOJIA, ITepepadboTKu HEPTH);

c(OpPMHUPOBAHHOCTH YMEHHIA: BBISBIISATH XapaKTepHbIC IPU3HAKU MTOHATHH, YCTAaHABINBATh UX
B3aMMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIME IOHSATHS TPU ONHMCAHUHM COCTaBa, CTPOCHHUS H
CBOWCTB OPraHUYECKUX COCTUHECHUN;

c(OpPMUPOBAHHOCTh YMEHUI:

WCITIOJIb30BAaTh XUMUYECKYI0 CHMBOJIUKY JUISI COCTABIICHHS MOJIEKYISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJI OPraHNYECKUX BELIECTB;

COCTaBJIATh YPaBHEHHSI XUMHUYECKUX PEAKIM M PAaCKPBIBATh UX CYHIHOCTh: OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUN MOCPEACTBOM COCTaBJICHMS 3JEKTPOHHOTO OajlaHca 3TUX peaklui,
peakiuii HFOHHOTO 0OMEeHa ITyTEM COCTABIICHHS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHHIA,

W3rOTaBJIMBATh MOJETH MOJIEKYJ OpraHMYeCKMX BEMmECTB Ui FJUIFOCTPAUK  HX
XAMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHUS;

Cc(OPMHUPOBAHHOCTh YMEHHUH: YCTaHABJIHMBATH TPHHAUICKHOCTh WU3YYCHHBIX OPraHHYECKUX
BEIIECTB M0 UX COCTaBY M CTPOEHHUIO K OMpPENEIEHHOMY KiIacCy/TpyIie COeIMHEHUH, naBaTh UM
Ha3BaHUs 1o cuctematudeckoit Homenkinarype (IUPAC) u npuBoauTh TpUBHATBHBIC HA3BAHUS IS
OTIIENbHBIX MPEICTaBUTENICH OpPraHMYeCKUX BEUIECTB (ITUJIEH, AalleTHJIEH, TOJYOJI, TJIMIIEpHUH,
STUJICHTJIUKOJIb, (PeHon, GopManbAeru, aleTalblIeru]], alleToH, MypaBbUHas KHUCJIOTAa, YKCYCHas
KHCJIOTa, CTEapuHOBAs, OJIEMHOBAas, NAJIbMUTUHOBAs KHUCJIOTHI, TJUIUH, ajJaHUH, MaiabTo3a,
(bpyKTO3a, aHWINH, AUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

chOpMUPOBAHHOCTh yMEHHUSI OIpENesTh BUJ XUMUYECKOM CBSI3M B OpPraHHUYECKUX
cOoeMHEHUX (KOBAJICHTHAs U HOHHAS CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpPMUPOBAHHOCTh YMEHUS MPUMEHSTHh I[OJIOKEHUS TEOPHH CTPOEHHUS OpPraHu4ecKUX
BemecTB A. M. byrnepoBa ansi oObsICHEHHS 3aBHCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTpOEHUS;

chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHE, (PU3HUECKHUE U XUMUYECKUE
CBOMCTBA THUIHUYHBIX MPEICTABUTENECH pPA3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: AaJKaHOB,
[UKIIOAJIKAHOB, AJKEHOB, aJKaJHeHOB, AJIKWHOB, AapOMAaTUYECKUX YTJIEBOJOPOJIOB, CIHUPTOB,
QIbJIETHJIOB, KETOHOB, KAapOOHOBBIX KHCIOT, TIPOCTBIX U  CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHU U aMHUHOB, aMUHOKHCIIOT, O€IKOB, yrJIeBOJOB (MOHO-, M- M MOJHCAXapujaoB),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIY HHUMHU YPaBHEHHSIMH  COOTBETCTBYIOIIHX
XMUMHUYECKUX PEaKIUi ¢ UCTIONB30BAHUEM CTPYKTYPHBIX (OPMYIT;

chOpMUPOBAHHOCTh yYMEHHUS TOATBEPKJaTh Ha KOHKPETHBIX TIpUMeEpax XapakTep
3aBHCUMOCTH PEAKLMOHHOM CIIOCOOHOCTH OpraHMYeCKMX COEAMHEHUH OT KpaTHOCTH M THIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh UCTOYHUKH YIJIEBOJOPOJHOTO ChIphbs (HE(PTH,
INPUPOJHBIN Ta3, yroiyip), CrocoObl €ro mepepaboTKUM M MPAKTUYECKOE NMPUMEHEHHUE IMPOIYKTOB
nepepadoTKH;



cOPMHUPOBAHHOCTh BIAQJICHUS CHCTEMOW 3HAHWW O €CTeCTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAOIIOICHNUN, H3MEPECHUHU, MOJICITMPOBAHNH, SKCIIEPUMEHTE (PEeaTbHOM M MBICIICHHOM)
Y YMEHUS IPUMEHSATH 3TH 3HAHMUS;

c(hOPMHUPOBAHHOCTh YMCHHSI TPUMEHSITH OCHOBHBIC OIEPAIIMH MBICIUTEILHOUN JIEATCIIEHOCTH
— aHaNM3 W CHUHTE3, CpaBHEHHE, OO0O0OIIEHHWE, CHCTEeMAaTH3allUi0, BBISBICHUE MPUYHMHHO-
CIEACTBEHHBIX CBSI3EM — ISl U3YYEHUSI CBOMCTB BEUIECTB M XUMUYECKUX PEAKIU;

c(OPMHUPOBAHHOCTh YMCHHIA: BBISBIISTH B3aUMOCBSI3b XMUMUYCCKUX 3HAHUU C TOHSITHSIMH U
MIPEJICTABICHUSIMH JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB JUIsl 00Jiee 0CO3HAHHOTO TTOHUMAHUS
CYIITHOCTH MaTepUAIBHOTO €IMHCTBA MHUpPA, UCIOIh30BaTh CUCTEMHBIC 3HAHHUS MO OPTaHMYECKOU
XUMUU TSI OOBSICHEHUS Y TIPOTHO3UPOBAHUS SBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

chOpMUPOBAHHOCTh YMEHHM: TMPOBOJAWTH pPACU€Thl IO XUMHUUYECKHM QopMmyraM U
YpaBHEHUSAM XUMHYECKUX PEAKIUNA C UCTIOJIb30BaHUEM (PH3NUYECKUX BEIIMYWH (Macca, 00bEM Ta30B,
KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIMIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PacuéThl MO
HaxXOXXJICHUIO XUMHYECKOW (hOPMYIIbI BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJSM XUMHYECKHX
AJIEMEHTOB, MPOAYKTaM CTOpaHUs, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

chOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATM3UPOBATH M OIEHWBATH C TIO3MITUH
IKOJIOTUYECKOW O€30MacCHOCTH TIOCHEACTBUSA OBITOBOM ¥ TIPOU3BOJICTBEHHOW JESATEIHHOCTH
YEJIOBEKA, CBSI3aHHOMW C TIEpepabOTKOM BEIIECTB, UCIIOIB30BATh MOJTYICHHBIC 3HAHUS IS TPUHSATHUS
TPaMOTHBIX pelIeHUH POOJIEM B CUTYaIUAX, CBI3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHM: CaMOCTOSITEIbHO TUIAHMPOBATh M TPOBOJUTH XWMHYECKHI
AKCIIEPUMEHT (TIOJIyYCHHE W W3YYCHHE CBOMCTB OPraHMYECKHX BEIIECTB, KAUCCTBCHHBIC PEaKIIUU
YIJIEBOJOPOJIOB PA3IMYHBIX KJIACCOB M KUCIOPOJCOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]]a4 110 PaClO3HABAHUIO OPTAaHMYECKUX BEIIECTB) C COOJIOICHUEM TTPaBHUIT
0e30macHOTO OOpaIIeHHs C BEIIECTBAaMH M JJA00OPaTOPHBIM 000pyA0BaHUEM, (OPMYIUPOBATH 11ETTh
WCCIe0OBaHUs, MPEJACTABIATh B PA3IMYHON (OpME Pe3ysbTaThl IKCIMEPUMEHTA, aHAIU3UPOBATH U
OIICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

coOmo1aTh TpaBUiIa ASKOJOTHYECKU IIEIECO00pa3HOr0 IOBEJACHUS B OBITY M TPYIOBOM
JIEATEIbHOCTH B LEIAX COXPAHEHHUsSI CBOETO 3J0pPOBbsS, OKPYKAIOIIEH MPUPOTHOM Cpelbl U
JIOCTHKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHMYECKOrO JECMCTBUSI HAa >KHUBBIE OPraHU3MbI OIPEICIEHHBIX
OPraHM4YeCcKUX BEIIECTB, MoHUMas cMbich nokazarens [TJIK;

aHaJIM3UPOBATH 1IEeJIECO00Pa3HOCTh MIPUMEHEHUS OPraHN4eCKUX BCILIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIICHUSI PUCK-TIOJIb3a;

cOpPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH II€JCHANPABICHHBI IMOUCK XHUMHYECKOU
uHopMallUd B Pa3NUYHBIX HCTOYHMKAX (Hay4yHass M ydyeOHO-Hay4dHasl JIUTEparypa, CpeIcTBa
MaccoBoil uHbopMmainuu, WHTEepHET W Jpyrue), KPUTUYECKH aHAIM3HPOBATH XUMHUYECKYIO
uHpopmaiuto, nepepabaTeiBaTh €€ M UCHOIB30BaTh B COOTBETCTBUU C TMOCTaBIEHHOW y4ueOHOI
3a7a4ei.



TEMATHUHYECKOE IINTAHUPOBAHMUME 110 XUMHUH
10 KJIACC (yriy0JieHHbIH YPOBEHb)

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHUS OPraHN4YeCcKUX coeqnHeHnii A. M 8 0 0 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazgeny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenbHbIC YTIEBOIOPOABI — AJTKAHBI, 5 0 0 bubnuoreka [IOK
' HUKJIOATKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yrieBoI0POIbl: aJKEHBI, 14 0 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
0 0 bubnuoreka [JOK
2.3 A 8
POMATHHECKHE YIJICBOAOPOAEI (ApeHB) https://m.edsoo.ru/d69df650
54 [IpupoaHble HCTOYHUKHU YTIEBOJAOPOJIOB U UX 4 0 0 bubnnoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
0 bu6mmoreka [JOK
2.5 r 4 1
IOTEHIPOISBOARBIC YLIEBOAOPOAOR https://m.edsoo.ru/d69df650
Hroro no paszneny 35



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Paznen 3. Kuciiopoacoaep:xamnue opranu4eckue coeJuHeHNs

bubmuoreka [JOK

3.1 Crmpret. dexon 1 https://m.edso0.ru/d69df650
KapOoHuIbHBIC COSTUHEHUS: AJTbJICTUIBI U
3.2 keToHbl. KapOoHoBbie KUCIOThl. CII0KHbBIE 21 bubmaorexa [IOK
' - Rap ) https://m.edso0.ru/d69df650
a¢upsl. XKups
bubmmoreka [IOK
3.3 YIHEBOTLI o https://m.edso0.ru/d69df650
Hroro no pazneny 41
Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus
bu6moreka [IOK
4.1 AMUHBI. AMHHOKHUCIIOTEL. benku 12 https://m.edsoo.ru/d69df650
Hroro mo pazgeny 12
Pasnen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS
51 BEICOKOMOJIEKYIISIPHBIE COENHEHNS 6 bubmmorexa [IOK
' yip a https://m.edso0.ru/d69df650
Hroro mo pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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MNOYPOUYHOE IIJIAHUPOBAHUE MO XUMUHU (YT JTYBJIEHHBIA YPOBEHD)

10 KUIIACC
KosmnuecTBo yacos
Ne [ara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero HU3y4eHusi | oOpa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
[Ipenmer u 3HaueHUE 0 0
OpraHUYeCKON XUMHUH,
npe CTaBJICHUE O 1 02.09 Bubamorexa [IOK
pedl ' https://m.edso00.ru/3686e6f5
MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUN
DNEKTPOHHOE CTPOCHUE 0 0
aToma yriiepojia (OCHOBHOE
1 BO3OYXJIEHHOE 1 04.09 bubnuoreka [JOK
cocTostHUS). BaneHTHbIC ' https://m.edsoo.ru/Oce6fd4c
BO3MOXHOCTH aTomMa
yriaepoaa
XuMuyeckas CBs3b B 0 0
OpraHUYECKUX
coeqUHEHUIX. MexXaHUu3MEI bu6mmoreka [JOK
. 1 05.09
00pazoBaHUs KOBAJCHTHOM https://m.edso0.ru/8d39f5c8
CBsI3H, CIIOCOOBI pa3pbiBa
CBs3EH
Teopus crpoeHuUs 0 0
N bubnuoteka [{OK
OpraHUYECKUX COCOUHEHUN 1 09.09
https://m.edso0.ru/9e595ch8
A. M. byrneposa
B : 0 0
UJbl N30MEPUH 1 11.09 bubnuoreka [IOK

CTPYKTYypHas,

https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

MPOCTPAHCTBEHHASI.
OnexkTpoHHbIE Y3PPEKTH B
MOJIEKYJIaX OPTaHUYECKUX
COCMHEHU N

[IpencraBnenue o
KJIacCU(UKAIIUN U

6 CUCTEMaTHYeCKast 12.09 bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakmuii B 16.09 bubnuorexa [JOK
OPraHN4eCcKO XUMHH https://m.edsoo.ru/ba5706aa

8 Cucremaruzanus u 18.09 bu6moreka [IOK
000011eHIE 3HAHU 10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHUYECKUI
psn, obmmas hopmyna,

9 HOMEHKJIaTypa U U30MEpHs, 1909 bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJI
duszndecKrue 1 XHMUYECKHE
CBOMCTBA aJIKAHOB.

HaxoxneHue aikaHoB B bubmuoreka [JOK

10 23.09
npupojae. CriocoObl https://m.edsoo.ru/3137711c
MOJIy4eHUsI U IPUMEHEHHUE
AIIKaHOB
CraproBas IMarHOCTHYECKAS bu6mmoreka [JOK

11 25.09
pabora https://m.edsoo.ru/259b0a5b

12 [uknoankansl: o0mas 26.09 bubmuoreka [JOK

¢bopmyna, HOMEHKIaTypa U

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

M30MepHsi, 0COOCHHOCTH
CTPOCHHA U XUMHUUYCCKUX
CBOJCTB, CIIOCOOBI
MOJYYCHHA U IPUMCHCHUC

13

Pemenne pacy€THbIX 3a1a4
Ha olpezieNieHue
MOJIEKYISIPHOM (OpMYIIbI
OpraHMYECcKOro BEIIeCTBa
10 MacCOBBIM JIOJISIM
aTOMOB JIEMEHTOB,
BXOJILIUX B €T0 COCTaB.
Cucremaruzanus u
0000111eHIe 3HaHUII 110 TeMme

30.09

bu6mmoreka [{OK
https://m.edsoo.ru/bf84d8eb

14

ANKEHBI: TOMOJIOTHYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa,
ANIEKTPOHHOE U
MPOCTPAHCTBECHHOE
CTPOCHHE MOJIEKYIL.
CTpyKTypHas U IUC-TPaHC-
HM30MEpHsI AIKEHOB

02.10

bu6moreka [IOK
https://m.edsoo.ru/273b0ale

15

du3nuecKkrue 1 XMMHUYECKHE
CBOICTBA AJIKEHOB.
IIpaBuino MapkoBHUKOBA

03.10

bubmuoreka [JOK
https://m.edsoo.ru/21069ccd

16

Crnioco6bl nostyueHust u
IIPUMEHEHHE AJIKEHOB

07.10

bubmuoreka [JOK
https://m.edsoo.ru/665dc058

17

[Ipaktuyeckas pabora Ne 1
o teme "[lomyuenue
STUJIEHA U U3yYEHHUE €T

09.10

bu6mmoreka [JOK
https://m.edsoo.ru/0941eed8



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8

CcBOMCTB"

Pewrenne pacy€THbIX 3a1a4
Ha OIIpeCIICHUE

bu6mmoreka [{OK

18 MOJIEKYJIIPHOM (OPMYIIBI 10.10 https://m.edso0.ru/e9ea9921
OpPraHWYECKOTO BEIICCTBA
ANKaaueHbl: CONpsHKEHHBIE,
M30JIMPOBaHHBIC, Bu6morexa LIOK
19 KYMYJTHPOBAHIIRIC. 14.10 https://m.eds00.ru/04298c0a
OcobGenHoctu
AIEKTPOHHOTO CTPOCHUS
20 XUMHYECKHE CBOMCTBA 16.10 bu6moreka [IOK
CONPSKEHHBIX THEHOB https://m.edsoo.ru/e561253d
21 CriocoOplI oTy4eHus U 17.10 bubnuorexa [JOK
NPUMEHEHHE AJIKAAUEHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHI
psn, obmas hopmyna,
HOMEHKJIaTypa
22 BHeKTpOHHg: I/I, 21.10 bubmmorexa [TOK
https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBECHHOE
CTPOCHHE MOJIEKYII,
(bu3uvecKue cBOMCTBa
23 XUMHUYECKUE CBOMCTBA 2310 bubmuoreka [JOK
AJTKUHOB https://m.eds00.ru/23493a93
24 KadecTtBeHHbIe peakiuu Ha 24,10 bubmuoreka [JOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da
Crnioco0bl mostyueHust u bubnuoreka [IOK
25 06.11
IIPUMEHEHHE aJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenne 3agau: pacy€rsl 1o 07.11 bu6mmoreka [JOK



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea

YPABHEHUIO XUMHYECKOU
peakuuu

https://m.edsoo.ru/5db8e526

Cucremarusanus

27 . 11.11
00001IeHNE 3HAHWI 110 TeMe
ApEeHBI: TOMOJIOTHYECKUN
psn, odmas hopmyia,

HOMEHKJIaTypa.

28 DNEeKTPOHHOE U 13.11 bubnuorexa [JOK
MIPOCTPAHCTBEHHOE https://m.edsoo.ru/a92a7094
CTpOEeHHue MOJIeKyn OeH3oa
U TOJyoJ1a, ux pusnueckue
CBOICTBa
XUMHUYECKUE CBOMCTBA BuGmrorexa LOK

29 ApCHOB: peaKiti 1411 https://m.edsoo.ru/ad4alaed
3aMeleHus
XHUMHUYECKUE CBOMCTBA

30 apEHOB: PEaAKIUU 18.11 bubnuoreka [IOK
MPUCOCTUHEHU S, OKHCIICHUE https://m.edsoo.ru/a44alae4
rOMOJIOTOB O€H30.1a
Oco0EHHOCTH XHMHUYECKUX bubnuoreka [JOK

31 . 20.11
CBOICTB cTHUpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacuérubix 3a1au

32 Ha OIpeJIeIIeHUE 2111 bubnuoreka [JOK
MOJIEKYISIpHOH (hOpMYJIbI https://m.edsoo.ru/53461a2c
OpPraHHYECKOro BElIecTBa
Crnioco0bl mostyueHust u bubnuoreka [IOK

33 25.11
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09

34 I'eneTnueckas CBSI3b MEKIY 27.11



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
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Pa3IMYHBIMHA KJIaCCaMU
yTJIEBOZIOPOJIOB

35

Pacuérel o ypaBHEHUAM
XUMUYECKUX PEAKIUH.
CucremaTtuzauus u
00o01IeHne 3HaHUH 110 TeMe

28.11

36

[Ipuponnsii ras. IlomytHeie
He(TAHBIE ra3bl

02.12

37

KamenHnsiit yroiss n
MIPOJIYKTHI €ro nepepaboTKu

04.12

bubmmoreka [{OK
https://m.edso0.ru/69b3398b

38

Hedtp u ciocoOs1 e
nepepabotku. [Ipumenenmne
MIPOJIyKTOB MepepadOTKH
HedtH

05.12

bu6mmoreka [IOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHYecKas CBA3b MEKIY
Pa3IMYHBIMU KJIacCaMu
YTJICBOI0POJIOB

09.12

40

l"asoreHonmpoun3BoIHBIE
YTJIEBOJIOPOIOB:
ANIEKTPOHHOE CTPOCHHE;
peaKIy 3aMeIeHHUs
rajoresa

11.12

bu6mmoreka [JOK
https://m.edsoo.ru/82b4d759

41

JleiicTBue mienouei Ha
rajoreHIpOU3BOIHbIE.
BzaumoneiicTBue
JINTaJI0reHaJIKAaHOB C
MarHueMm " [UHKOM

12.12

42

CI/ICTeMaTI/IBaI_[I/IH u

16.12

bu6mmoreka [JOK
https://m.edsoo0.ru/20e89f22



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22

00001IeHIE 3HAHUI 110
pazneny "VYrieBoaopoasr"

KonTtponsHas pabora o

bu6mmoreka [{OK

43 18.12
teme "YrieBoaopost” https://m.edso00.ru/95c9e298
[IpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTHYCCKHH
171, oO1Ias dhopmyia,
44 IC)T OCHHUE M(;i;e}i( J}1’ 19.12 bubmorera [JOK
P Y ' https://m.edsoo.ru/df04c5cd
M30MepHsl, HOMCHKJIATYPa,
KJaccuukanus,
(uznueckue cBoicTBa
XUMHYECKHE CBOMCTBA BuG 110K
HOJIMOTEeKA
45 ene 0JTHOATO 23.12
FIPCASIILHAIX ORHOATOMHBIX https://m.edso0.ru/26ee34fe
CIIUPTOB
CriocoObl MOTy4eHHS U
46 MIPUMEHEHHE OJHOATOMHBIX 25.12 bubmorexa [TOK
P 8 | https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTsie adupsr:
HOMEHKJIaTypa U U30Mepus, bubnuoreka [{OK
47 26.12
0COOEHHOCTH (PU3HYECKHUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKHUX CBOHCTB
MHOroaToMHbIE CITUPTHI:
STHJICHTJINKOb 1 bubmuoreka [JOK
48 09.01
TJIMIEPUH, UX QU3UUECKHUE U https://m.edsoo.ru/ee4d84aa
XUMHUYECKHUE CBOMCTBA
Crnioco0bl mostyueHust u
b K
49 MIPUMEHEHHE 13.01 nommorexa 110

MHOT'OATOMHBIX CIIUPTOB

https://m.edsoo.ru/d12e567d



https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

@DEHOJI: CTPOEHHUE
MOJIEKYJIBI, (PHU3UIECKUE

bubmuoreka [IOK

50 15.01
cBOMCTBA. TOKCHYHOCTh https://m.edsoo.ru/2ce726f8
(benoia

51 XuUMHUYECKHE CBOMCTBA 16.01 bu6mmoreka [{OK
denona ' https://m.edso0.ru/037¢ca5f9

59 CriocoObl MoTy4eHHs U 2001 bubnuoteka [JOK
npuMeHeHue peHoa ' https://m.edsoo.ru/c77ddf4c
[IpakTueckas padora Ne 2.

Pemienne Bu6 110K
HOJIMOTEeKA

53 22.01
aKcnepm,/‘[eHTaanHX st https://m.edsoo.ru/fd0ced09
o teme "CrupTsl U
(benopr"

54 Cucremaruzanus u 23.01 bubnuorexa [JOK
0000I11IeHIEe 3HAHWH 110 TEME ' https://m.edso0.ru/1810cb9b
AJNBJIETHIBI B KETOHBI:

AJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM TPYIIIIHL; bubnuorexa [JOK

55 27.01
FOMOJIOTUYECKHUE PSAIbI, https://m.edsoo.ru/b139beaa
obmas Gopmyna, uzoMepus
Y HOMCHKJIaTypa
AJNBJIETUIbI B KCTOHBI:

. bubmuoreka [JOK
56 (hu3UYEeCKre CBOWCTBA; 29.01
https://m.edsoo.ru/c887425c
peaKIuy IPUCOCTUHEHUS
Peakuuu oxucnenus u
57 Ka4eCTBEHHBIE PEaKIIMHU 30.01 bubmorexa HOK
peartt ' https://m.edsoo.ru/a393baa9
aIbJICTHIOB U KETOHOB
b K
58 Crnioco6bl nosryyeHus 03.02 nomorexa 110

https://m.edsoo.ru/520d1c51



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51

AJIbACTUI0OB 1 KETOHOB

OaHOOCHOBHBIE
npeaensHbie KapOOHOBBIE

bu6mmoreka [{OK

59 05.02
KHCJIOTBI, 0COOCHHOCTH https://m.edsoo.ru/fec0b113
CTPOCHUS X MOJICKYJT
N3omepust 1 HOMEHKIIaTypa
60 KapOOHOBBIX KHCJIOT, HX 06.02 bubmorera [JOK
P L ' https://m.eds00.ru/700cc87b
(bu3uvecKue CBOMCTBA
XUMUYECKUE CBOMCTBA
61 MpEeAEIIbHBIX 10.02 bubnuoreka [JOK
OJTHOOCHOBHBIX ' https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco6eHHOCTH CBOWCTB
MYpPaBbUHOW KUCJIOTHI. bubnuoreka [IOK
62 12.02
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB:
HeMnpeeNbHbIX U
apOMaTUYECKHUX
KapOOHOBBIX, BuG OK
63 JTUKapOOHOBBIX, 13.02 nosmorexa I
https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHCIIOT
ITonsTHE O MPOU3BOAHBIX bubnuoreka [IOK
64 17.02
KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
C 0
65 IOCOOBI MOJIyYEHUs U 19.02 bubnuorexa [IOK

MNPHUMCHCHUC Kap6OHOBBIX

https://m.edsoo.ru/7c065c9d



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

KHUCJIOT

66

Crnoxwnble 3¢upsr:
FOMOJIOTUYECKUU P,
obmias popmya, H30MepHs
1 HOMEHKJIaTypa

20.02

bu6mmoreka [{OK
https://m.edsoo.ru/adfffe6d

67

duznyeckre 1 XUMHUYECKHE
cBolicTBa 3(hHpoB

24.02

bubmmoreka [{OK
https://m.edsoo.ru/ad6b94b2

68

Pemenue pacu€rHbix 3amay:
10 YPAaBHEHHUIO XUMHYECKON
peakuuu, Ha ONpEACIICHNE
MOJIEKYISIPHOH (hOpMYIIbI
OPraHM4YeCcKOro BENeCTBa

26.02

69

[IpakTueckas padora Ne 3.
Pemrenne
SKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "KapOoHoBbIe
kucioThl. CrnoxHbie 3¢gupsr"”

27.02

bu6moreka [IOK
https://m.edsoo.ru/486671fb

70

Kupsl: ctpoenue,
(buznuecKkue 1 XuMU4ecKue
CBOMCTBA (TUAPOITIH3)

03.03

bu6mmoreka [JOK
https://m.edsoo.ru/a19c5b98

71

OCo0EHHOCTH CBOMCTB
YKHUPOB, COJIEPIKAIINX
OCTaTKH HEIPeAeIbHBIX
YKUPHBIX KHCIIOT. JKUpBI B
MIpUpoJIe

05.03

bubmuoreka [JOK
https://m.edso0.ru/b0331922

72

MbI1a KaK COJIM BBICHINX
Kap6OHOBLIX KHUCJIOT, UX
MOJOIIIEE ACHCTBHE.
IloHsATHE O CHHTETHYECKUX

06.03

bu6mmoreka [JOK
https://m.edso0.ru/3c566565



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

Moromux cpenactax (CMC)

I'eneTnueckas cBsI3b
YTJIEBOAOPOJIOB U

bu6mmoreka [{OK

3 KHCIIOPOICOIEPIKAIIHMX 1003 https://m.eds00.ru/56790c96
OPraHUYECKUX BEIIECTB

74 Pacuérel o ypaBHermM 12.03
XUMHYECKUAX PEaKIIHi

75 Cucremaru3zanus u 13.03 bubnuotexa [JOK
0000111eHIE 3HAHUM 10 TEME https://m.edsoo.ru/f8eaf2eb
OO1as XxapakTepucTuKa

JIEBOJIOB U
76 yKJIanCCI/I(bI/IKaHI/ISI VIIJIEBOJIOB 17.03 Bubamorexa [IOK
https://m.edsoo.ru/7a9693al
(MOHO-, - 1
TOJIFCaxapy bl )
MoHocaxapusl:
77 (bu3uYecKue CBOMCTBA U 19.03 Bu6mmorexa [IOK
https://m.edsoo.ru/b4bdda2d
HaxO0XJICHHUE B MPUPO/IE
[IpuMeHeHwue riIroKo36bI, e
3HAYCHHUE B bubmuoreka [JOK

78 20.03
JKA3ZHEIEATEILHOCTH https://m.edsoo.ru/5e61122d
opraHuszma
Jlucaxapuipl: caxapo3sa,

79 MajbTO3a M JIAKTO34. 24.03 bubmuoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JFcaxapuioB
[Tonucaxapumpl: cTpoeHue

80 MaKpOMOJIEKYI, 26.03 Bubmmorexa LIOK

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

CBOMCTBA, IPUMEHEHUE

TTonsaTue 00

bubnuoreka [IOK

81 27.03
HCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacyeTHsIx 3a1a4
Ha ompeieJIeHue J0Ju

82 BBIXOJIa ITPOAYKTA PEAKIIHH 07.04 bubmorexa HOK

POAYKTap ' https://m.edsoo.ru/7fde47ef
OT TEOPETUICCKH
BO3MOYHOTO
CucreMaru3anus u Eub 110K
HOJIMOTEKA
83 00001IeHNE 3HAHWH 110 09.04
HHICHHE SHAHI I https://m.eds00.ru/08d4364c

pasznmeny
KonTponsHas pabora no

84 TeMe 10.04 bu6moreka [IOK
"Kucnopoaconepxaniue https://m.edsoo.ru/42c6678e
OPraHM4YeCcKue CoOeAMHEHU"
AMUHBL: KITaccuuKanus,
CTpOEHUE MOJIEKYII, 00IIIas

85 Cp(f) MyJia I/I3OMeyI/I}I B 14.04 Bubmmorexa LIOK

PMYTa, prt, ' https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U
(bu3uvecKue CBOMCTBA
XUMHYECKHE CBOMCTBA bubnuoreka [JOK

86 16.04
anupaTHICCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUIIUH: CTPOCHHUE
aHHUJIMHA, 0COOCHHOCTH bubmuoreka [JOK

87 . 17.04
XUMHUYECKHUX CBOWCTB https://m.edsoo0.ru/39cd21f1
aHWJIMHA
C 0

88 1IOCOOBI MOJIyYEHUs U 21.04 bubnuorexa LIOK

NPHUMCHCHUC

https://m.edsoo.ru/eal38763



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763

anmn(aTUIecKuX aMHHOB

AMWHOKHUCIIOTEL:
HOMEHKJIaTypa U U30MEPHS,

bu6mmoreka [IOK

89 3UYECKUE CBOICTBA. 23.04
Qunricckie CBOHCTB https://m.edso0.ru/d1773e80
OTnenbHBIC MIPEICTABUTEIH
O0-AMHUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
aMHHOKHCIIOT, X By OK
90 OMOJIOTUYECKOE 3HAUECHUE 24.04 nosmorexa I
https://m.edsoo.ru/77df705a
aMuHOKHCIOT. CHHTE3 U
THIPOJIN3 TICNITHIOB
benku xak npupoaHbIe
91 MOJIMMEDPBL, CTPYKTYPEI 28.04 bubmorexa LOK
PEL CIPYKLIP ' https://m.eds00.ru/429e9899
0O€eIIKoB
92 XuUMHYECKHE CBOMCTBA 30.04 bubnuorexa [JOK
OEJIKOB ' https://m.edso0.ru/6237306d
A3oTcoaepkalime
TeTEPOLUKITHICCKIE
93 coennuenusd. HykienHoBbie 05.05 Eubmorexa HOK
g P Iy ' https://m.edsoo0.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE
1 OMOJIOTHYECKast POJib
[TpakTrueckas padota Ne 4.
Pemenue Eu6 OK
94 IKCIIEPUMEHTAJIbHBIX 33124 07.05 nbnnotexa 11
" https://m.edsoo.ru/8e3c02d1
o Teme "A30TcoepKaiiue
OpraHUYecKHue coeTuHeHus"
[IpakTtuyeckas pabora Ne 5. Eu6 OK
95 Pemenune 12.05 nbnnotexa 11

OKCIICPUMCHTAJIbHBIX 3a/1a4

https://m.edsoo.ru/bde3fdf6



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6

o TeMe "Pacmo3naBanue
OpPraHUYECKUX COCTMHEHUI"

KonTtponsHas pabora o

bu6mmoreka [IOK

96 teMme "A30TcoaepIKaIue 14.05
AePRall " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHHS

97 [TpomexyToUHast aTTeCTAIHS 15.05 bubnuoreka [JOK
(TecTupoBaHMe) ' https://m.edso0.ru/7aa63ebd
OCHOBHBIE TTOHITHS XUMUH
BBICOKOMOJICKYJISIPHBIX

98 COEIUHEHUI U METOIBI UX 19.05 bubmmorexa [TOK

' https://m.edso0.ru/82242e0f
CUHTE3a —IIOJTUMEPH3AIIHS
Y TIOJIUKOHIEHCAIHS
IInacrmaccel. YTunm3anms
1 riepepaboTKa miacTuka.
99 DnacToMephl: HaTypaabHbIH 21.05 bubmiorexa HOK

PRI HATYP ' https://m.edso0.ru/246103ec
CUHTETUYECKUE KayIyKH.
Pesuna
BosokHa: HatypanbHEbIE,

100 HUCKYCCTBEHHBIE, 9205 bubnuoreka [JOK
cunretndeckue. [lonumepsl ' https://m.edso0.ru/5963a601
CIIEIUAJILHOIO0 Ha3HAYEHUS
[TpakTrueckas padota Ne 6.

Pemenue Eu6 OK
101 IKCIIEPUMEHTAJIbHBIX 337124 26.05 nbnnotexa 11
" https://m.edsoo.ru/3aebd77a
o teMe "Pacno3naBanue
MJIaCTMACC U BOJIOKOH"
O06o06mIeHNE 1
bu6mmoreka [JOK
102 CHCTEeMaTH3aIus

HU3YUCHHOI'O MaTcpuajia 1o

https://m.edsoo.ru/6a22b1e8



https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

TEME
"BricokOMONEKyIISIpHbBIE

coequueHus"

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

102




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

O.C.TI'abpuensn «Xumus» 10-11kn. Yrmyonenusiit yposens. M., Ilpocsemenne. 2022r.
METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

Xumusi. YrayOneHHb ypoBeHb. [IpoBepounbie u kKoHTpoJibHBIE paboThl. O.C.I"abpuernsiy,
I".I'JIsicoBa. M., IIpocBemienue, 2023r.

I'abpuensu O. C. HactonbHas kaura yuntenst. Xumus. 10 k1. Meronuueckoe nocodue. — M.:
Beptuxkans, 2019 1.

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru/



http://school-collection.edu.ru/

IIpunoxenue

K pabodeil nporpamMmme
110 yueOHOMY NpPEAMETY
Xumus

®opMbl yueTa padoyeil mporpaMMbl BOCIUTAHUS

BocnuraTte/bHbII MOTeHIUAN y4eOHOTO TIpenMeTa « XMMUs) Ha YPOBHE CPETHETO 00IIero
o0pa3oBaHus peam3yeTcs Ha AeATeIbHOCTHON OCHOBE Yepes:

- MaKCHUMAaJILHOE€ HCIIOJIL30BAHUE BOCIMUTATEILHBEIX BO3MOXKHOCTEU COACPIKaHUA
yueOHOrOo mpeaMera «Xumus» UL (GopMUpOBaHUS Yy  OOYYAIOUIMXCS  POCCHHCKHUX
TPAAUIUOHHBIX JYXOBHO-HPABCTBCHHBIX U COLHOKYJIBTYPHBIX HGHHOCTeﬁ, pOCCHﬁCKOFO
HMCTOPUYECKOTO CO3HAHUS Ha OCHOBE UCTOPUUECKOTO MPOCBEIIECHHUS; TI0I00P COOTBETCTBYIOIIETO
COJIep’)KaHUsl YpPOKOB, 3a/laHUi, BCIOMOTATEIbHBIX MAaTE€pHaOB, MPOOJIEMHBIX CHUTYalUHd IS
00CYXICHHI;

- BKJIIOUEHHE B pPaldouyi0 MporpamMmy ydeOHOro mnpeaMera «XHUMHsS» IEeJEBbIX
OPUCHTHPOB PE3YJIbTATOB BOCIIMTAHUA, UX yqu B OIIPCACIICHNU BOCIIMTATCIIBHBIX 3a/1a49 YPOKOB,
3aHATHUH;

- BI)I60p METOJ0B, MECTOOUK, TGXHOHOFHﬁ, OKa3bIBAKOIIINX BOCIIHUTATCIIBHOC
BOSHGI\/’ICTBI/IQ Ha JIMYHOCTh B COOTBETCTBHHU C BOCIIMTATCIIbHBIM HACAJIOM, IICJIIBIO M 3aJJadaMu
BOCIIMTAaHHUA, LOCJICBBIMHM OPUCHTUPAMU PE3YJIBTATOB BOCIIHMTAHUA, PCATU3AIHMIO IIPUOPUTETA
BOCITUTaHMS B yUeOHOU IEeSATENbHOCTH;

- IPHUBJICYCHUC BHUMAHUA 06yqafonmxcs1 K OCHHOCTHOMY acCIICKTY HM3y4Ya€MbIX Ha
ypoKax XHMHH SIBJICHHH W COOBITHN, WHUIIMUPOBAHHE OOCYKJIEHUM, BBICKAa3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOET0 JIMYHOCTHOTO OTHOLIEHHUS K H3Yy4aeMbIM COOBITHSM, SIBJICHUSM,
JUIaMm;

- MPUMEHEHHE WHTEPAKTUBHBIX (POpM ydeOHOW paboThl — HHTEIUICKTYAIbHBIX,
CTUMYJIMPYIOIIUX TO3HABATEIbHYI0 MOTHBAILIMIO, WIPOBBIX METOIMK, AMCKYCCHH, IaloLIuX
BO3MOXHOCTh MPUOOPECTH OMBIT BEIACHHMS] KOHCTPYKTMBHOIO JHAaJiora; TPYIIOBOM paboThl,
KOTOpasi Y4YUT CTPOUTH OTHOIICHHUS M JEHCTBOBATh B KOMaHE, CIOCOOCTBYET DPa3BUTHUIO
KPUTHUYECKOTO MBIIIIJICHUS;

- noOykJeHre 00yJaromuxcsi cCoOM01aTh HOPMbI IOBEJICHUS, paBuiia OOIIEHUS CO
CBEPCTHHUKAMH U IeJaroramMu, COOTBETCTBYIOILIUE YKIaay 0011eo0pa3oBaTeIbHON OpraHu3aliuy,
YCTaHOBJICHHUE U MOAJIEPKKY 100pOKenaTeIbHOI aTMOChephI;

- OpraHu3aiuio medcrsa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX O00yYAIOIIMXCS HaJl
HEYCIEBAIOIIMMU  OJHOKJIACCHHKAaMH, B TOM 4HCIe C OCOObIMH 00pa3oBaTeIbHBIMU
MOTPEeOHOCTSAMH, JAAIONIEro OOy4YaIOUIUMCSl COLMANIbHO 3HAYUMBIA OMBIT COTPYAHUYECTBA H
B3aMMHOM TTOMOIIIH;

— UHUIIUUPOBAHUE U MOJIEP’KKY UCCIEA0BATEIbCKOM IeATEIbHOCTA 00yUaIOIUXCs,
IUIAHUPOBAHUE U BBHINOJHEHHE WHIMBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIUTATEIHHON
HaIPaBJIEHHOCTH.



Peanu3anusi BOCIUTATEIbHOI0 OTEHIMAIA Y4eOHOI0 IpeaAMeTa « XUMHA» Yepe3 YPOUHYI0 CHCTeMY 00y4YeHUsl ¥
BocnuTanus B 10 kiacce (yriy0JieHHbIH YPOBEHb)

No

Paznen

Komunuectso
qacoB

dopma peanusanyuy BOCIIUTATEIBHOTO
IIOTEHIIKMaJ1a TEMBI

Monaynb paboueil mporpaMmbl
BOCIIUTaHHUs «YpOoUyHas
JIESITEIbHOCTHY

Cpoxu

Teopernueckue
OCHOBBI OPTraHHYECKON
XUMHH

8

[IpuBneuenne BHUMaHUS
oOyuaronuxcs K IeHHOCTHOMY
aCIMeKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH W COOBITHIA, THUIIUUPOBAHWE
00CYXICHHH, BRICKA3bIBAHUI CBOETO
MHEHUS, BBIPAOOTKU CBOETO
JIMYHOCTHOI'O OTHOIIIEHMS K
M3Y4aeMBbIM COOBITHSIM, SBJICHUSM.

Jlenn 3HaHuUM
[enp yunrens

CenTs6pb
OxTs0pb

YrieBo10po bl

35

NHunmupoBaHue U MOAIEPKKY
HCCIIEN0BATEILCKON NEITEILHOCTH
00ydJaronuxcsi, INIAHUPOBAHUE U
BBITIOJTHCHHE WHIUBUIYAIBHBIX U
TPYIIIOBBIX MPOEKTOB BOCIUTATEIHLHOM
HaIpaBJIECHHOCTH

MexyHapoHBIN AEHb XYTOKHHUKA

JexaOpn

Kucnoponaconepxkamiue
OpraHUYECKUE
COE€IUHEHUS

41

[IpuBiieueHnEe BHUMAHUS
00yJaronuXxcs K EHHOCTHOMY
aCIEKTYy U3Y4aeMbIX Ha ypOKax
MIPEMETOB, SIBJICHUH M COOBITHIA,
UHUIUUPOBAHUE 00CYXKICHUH,
BBICKQ3BIBaHMI CBOCTO MHCHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIICHUSI K U3y4aeMbIM COOBITHSM,
SIBJICHUSM

JleHb poccuiickoi HayKu

deBpatib

AzoTtcoaepkaiue
OpraHnYecKue

12

[ToOyxaeHue oOydaronuxcs
COOJTI0/1aTh HOPMBI TTOBEJICHUS,

BcemupHsblii 1eHb 310pOBBS

Arnpenb




COCAMHCHUA

npaBuIia OOIIEHUS CO CBEPCTHUKAMU U
Me1aroraMu, COOTBETCTBYIOTHE
yKJIaIy 001eo0pa3oBaTeIbHON
opranusalyui, yCTAaHOBJICHUC U
MOJIJIEPIKKY TOOPOIKEIATEITBHO N
atmocdepsl. Opranuzanus medcrsa
MOTHUBHPOBAHHBIX U SPYAUPOBAHHBIX
00yJaronuxcs HaJl HEYCIIEeBAIOITUMHU
OJTHOKJIACCHUKAMH, B TOM YHUCJIC C
0coObIMU 00pa30BaTEIbHBIMU
MOTPEOHOCTAMH, JAIOIIETO
00yJaronuMcs COIMaIbHO 3HAYMMBIH
OIBIT COTPYAHUYECTBA U B3aUMHOM
TTOMOIITH.

BricokoMonekynsipHbie
OpraHuyecKue
COeIMHEHUS

Hcnonp30Banue BOCIIUTATEIBHEIX
BO3MOJKHOCTEH coJiep kaHusl y4eOHOTO
npeaMeTa « XUMHES TSt
dbopMUPOBaHHS Y 00YJIAFOIITUXCSI
POCCUNCKHX TPAJUIIMOHHBIX TyXOBHO-
HPaBCTBEHHBIX M COIIMOKYJIBTYPHBIX
LIEHHOCTEH, POCCUIICKOTO
HMCTOPHYECKOTO CO3HAHUS HA OCHOBE
HUCTOPHUYECKOTO MPOCBEIICHHUS; TOI00D
COOTBETCTBYIOILIETO COACPIKAHUS
YPOKOB, 3aJJaHHii, BCIOMOTaTeIbHBIX
MaTepUasoB, MPOOJIEMHBIX CUTYAIIUI
U1 00CYKIeHU

MexnyHapoaHsiil 1eHp Matepu-
SemMitn

Arnipenb
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