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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XuMHM Ha YpOBHE Cpe/iHero oo1iero oopazoBanus pazpaboraHa Ha

ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 ob6pa3zoBannu B Poccuiickoii
®denepanumny, TpeOOBaHU K pE3yJIbTaTaM OCBOEHHMSI (peiepanibHON 00pa30BaTEIbHON POrpaMMbl
cpennero obmero odpazoBanus (OOII COO), npencraBneHHbx B OeepaibHOM roCy1apCTBEHHOM
obpazoBatenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojiaBanust yaeOHOTO peaMera
«Xumusi» B 00pazoBaTeIbHbIX opranuzanusax Poccuiickoit @enepanuu, peaanu3yronmx OCHOBHbIE
o0Opa3oBaTesIbHbIE IPOIPAMMBbI, U OCHOBHBIX MOJI0KEeHUN «CTpaTeru pa3BUTHS BOCIIMTAHUS B
Poccuiickoit ®enepannu Ha niepuos 10 2025 roga» (Pacnopsoxerue [paButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY ITO/IX0/10B K pa3pab0oTKe MporpamMMsl 110 XUMHUH, K OIPEEICHUIO OOLIEH cTpaTeruu
o0Oy4YeHHUs, BOCIUTaHUS U pPa3BUTHS 00yUYaIOIIUXCS CPEICTBAMU yU€OHOr0 MpeaMeTa « XUMHUSD) IS
10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBWJIM KOoHIIeNTyaabHbIe nosoxeHus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LI€JIEH, COAepKaHUsl, Pe3yIbTaTOB 00yUeHUs U TpeOOBaHUI K YPOBHIO
MOATOTOBKH BBIMTYCKHUKOB.

XuMmuyeckoe 00pa3oBaHue, MOIy4aeMoe BEITYCKHUKaMU 00111e00pa3oBaTeIbHON OpraHu3alui,
SBIIIETCS HEOTHEMIIEMOM YacThI0 UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPIIAIOLIUM ITAIOM
peann3aii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHCTEME XMMHUYECKOr0 00pa30BaHMsl. DTU LIEHHOCTH KacaloTcsl MO3HAHUS 3aKOHOB
IpUPObI, GOPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYJIbTYPhl YETIOBEKA, a TAKKE IKOJIOTUYECKU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO M MPUPOTHON cpefe. Peanuzyercs xummuueckoe
oOpa3oBaHue 00yJarolKUXCsl Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus CPECTBAMH yU4eOHOTO
npeameTa «XuMUs», COIEPKAHNUE U TOCTPOCHUE KOTOPOTO ONPENEIICHBI B IPOrpaMMe 110 XUMHUU C
yu€TOM crielu(PUKN HAYKU XUMHHU, €€ 3HaYeHUS B TIO3HAHUH MPUPOJILI U B MAaTEPHAILHOMN KU3HU
oOuiecTBa, a TakKe ¢ y4€TOM OOIIUX 1eJIel U IPUHLIUIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHero ol1ero oopasoBanus B Poccutickoit denepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET OCOOYIO POJIb B COBPEMEHHOM
UBUIIU3AIIAY, B CO3JaHIHM HOBOM 0a3bl MaTepHaIbHON KyJIbTypbl. OHa BHOCUT CBOM BKJIA]] B
(dbopMUpOBaHHUE pallMOHATIBHOIO HAYYHOTO MBILUIEHHS], B CO3/TaHUE LIEJI0CTHOTO MPECTaBICHUS 00
OKpYKaroIeM MHUpe KaK O €MHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (OPMUPYETCS B XUMUU Ha
OCHOBE NTOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHMS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIACTMH IPUMEHEHUS.

TecHo B3aMOIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMU, XUMHUSI CTajla HEOThEMJIEMON YacThIO
MHUPOBOH KYJIBTYPhl, HEOOXOUMBIM YCIOBHEM YCIEIIHOTO TPY/A U KU3HHU KaXKJIOTO WieHa
obmectBa. CoBpeMEHHAasi XUMUS KaK HayKa CO3MJIaTeNIbHAsI, KAaK HAyKa BHICOKMX TEXHOJIOTHI
HaIpaBJIeHa Ha PelleHre TTI00aTbHbBIX TPOOJIEM YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TUIIEBOM, YKOJIOTMYECKON O€30MaCHOCTH U OXPAHBI 3/IOPOBBSI.

B cootBeTcTBHM ¢ 00IIMMU TENSIMU M IPUHITUTIAMU CpeTHETro 00111ero o0pa3oBaHus CoepKaHme
npeameta «Xumus» (10—11 xiraccel, 6a30BbIi YPOBEHb U3YUCHHSI) OPUEHTHPOBAHO
MIPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJArOTOBKY O0yUYaOIUXCsl, HEOOXOAUMYIO UM IS
BBIPAOOTKU MUPOBO33PEHUECKUX OPUEHTUPOB, YCIICIIIHOTO BKIIFOUEHUS B )KU3Hb COIIUYMa,
MPOJIOJKEHUST 00pa30BaHUS B PA3IMUHBIX 00JACTSIX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.
CocTaBisironMu npeameTa « XuMus SBISI0TCS 0a30Bble Kypehl — «OpraHudeckast XUMHs» U
«OO01m1as 1 HeOpraHWYEeCKask XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJICPIKAHUS KOTOPBIX SIBJISIFOTCS
OCHOBBI 0230BOY HAYKHU: CUCTEMA 3HAHUH 110 HEOPTaHUYECKOW XUMUH (C BKIIIOUECHUEM 3HAHUU U3
oOu1eil XuMumn) 1 oprannyeckoil xumuu. PopMUpOBaHKUE JTAHHOM CUCTEMbI 3HAaHUN TIPU U3yUYEHUU
npenmMera o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO0 MHOTOOOPAa3us BEIIECTB HA OCHOBE
OOIINX MOHATHH, 3aKOHOB M TEOPUI XUMUH.

CrtpykTypa conepskanus KypcoB — «Opranndeckast xumus» U «OO011as 1 HeOpraHUu4YecKast XUMUS)
chopMUpoBaHa B MporpaMMe Mo XUMUU Ha OCHOBE CUCTEMHOI0 MOAX0/Aa K U3yUYeHHUI0 y4eOHOro
MaTepuala u 00yclIOBIeHa HCTOPHUECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUHN Ha OMPeIeIEHHBIX



TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4eCKOil XMMHUHU BEILIECTBA PACCMATPUBAIOTCS HA
YPOBHE KJIaCCUYECKON TEOPUH CTPOEHUSI OPraHMYECKUX COCIMHEHHUM, a TAK)KE HA YPOBHE
CTEPEOXUMHUYECKHUX U DJIEKTPOHHBIX MPEJCTaBICHHUM O CTpoeHUH BeriecTB. CBeAeHHs 00
M3Yy4aeMbIX B Kypce BEIECTBAX Jal0TCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB J0 CIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COEIMHEHUN. B Kypce oprannyeckoil XUMUH MOJIy4aroT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus NIEpBOHAYAIbHbBIE TIPEJICTABICHUS O
XUMHYECKOU CBA3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOEHHUS, O XUMUYECKOMN pEeaKIHH.

[Tox HOBBIM YTJIOM 3peHUS B IpeaMeTe «XUMHUs» 6a30BOTO YPOBHS pacCMaTPUBACTCS U3YUCHHBIN
Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs TEOPETHUECKHUI MaTepral U (PaKTOJIOTHYECKUE
CBEJICHMS O BELIECTBAX U XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0uias u
HeopraHu4YecKasi XuMHUs»» 00ydaroIuMcs MPEA0CTaBIAETCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
MEePUOUIECKOTO 3aKOHA C 00IIETEOPETUYECKUX U METOJOIOTUYECKUX MO3UIIHH, MTy0Ke MOHSITh
UCTOpUYECKOE U3MeHEeHUE QYHKIUI 3TOr0 3aKOHA — OT 000011ao1Ie 10 00BIACHSIONIECH U
MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, & TAK)KE O XUMUUYECKUX PEAKIUAX, X CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nononHsercs B Kypcax 10 u 11 knaccoB aneMeHTaMu CoAepKaHus, UMEIOIUMHA
KyJIbTYPOJIOTUYECKUIN U TPUKIIATHON XapakTep. DT 3HAHUS CIOCOOCTBYIOT TOHUMAaHHIO
B3aMMOCBSI3U XMMUU C JPYTUMHU HayKaMH, pacKpbIBalOT €€ PoJib B IO3HABATEIbHON U MPAKTHUECKOM
JIeSITEIIbBHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHS K IIPOIIECCY TBOPYECTBA B 00IaCTH
TEOPUHU U MPAKTUUECKUX MPHIOKEHUN XUMUU, TOMOTal0OT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX MTPOOIIeMax, CBA3aHHBIX C XUMUEH, KPUTUYECKU
OCMBICIIMBATh HHPOPMAIIUIO U IPUMEHSTH €€ JIJIs TIOMIOJIHEHUS 3HAHUH, pelIeHUs
VMHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATEIbCKUX 3a0a4. B 1ienom conepxxanue
y4eOHOro npeaMera « XUMHUs» JAaHHOTO YPOBHS U3yYEHHUsS] OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroIuXCsi MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMAaHUs PUIOCOPCKUX HIeH, TAKUX KaK:
MaTepHabHOE €IMHCTBO HEOPTAaHMYECKOT0 U OPraHUYEeCKOT0 MHUpPa, 00YCIOBICHHOCTh CBONCTB
BEIIECTB UX COCTABOM U CTPOECHHEM, TO3HABAEMOCTh MPUPOIHBIX SBJIEHUHN MYTEM SKCIIEPUMEHTA U
pelIeHus MPOTUBOPEUYNI MEX /1Y HOBBIMH (DaKTaMU U TEOPETUUECKUMH MPEINOCUIKAMU, OCO3HAHHUE
POJIM XUMHH B PEIICHUH YKOJOTHYECKUX MPOOIIeM, a Takke MpodiemM cOepekeHHs SHEPTeTUUECKUX
PECYPCOB, ChIPbsl, CO3/IaHUSI HOBBIX TEXHOJIOTUI 1 MaTEpUAJIOB.

B nnane penienus 3aa4 BOCIUTAHUS, Pa3BUTUS U COLMATN3AMN 00yYarOIIMXCs TPUHSTHIE
IIPOrpaMMOM IO XMMHUU NOJXO/IbI K ONPEAEICHUIO COAEpKaHUA U IOCTPOEHUS ITpeIMETa
peaycMaTpUBaOT (HOPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX JIEHCTBHM, UMEIOMNX 0a30BO€
3HAYEHUE JJIs PA3IMUHbIX BUJIOB JAESITEIbHOCTH: peUIeHHs MpobieM, oucKa, aHajanu3a u o0paboTKU
uHpOpMaIH, HEOOXOAUMBIX JJIs1 IPUOOPETEHUS OTbITa MPAKTUUECKOM U UCCIIeI0BATEIbCKON
JESATEIBHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B MIO3HAHUU XUMUH.

B nmpakTtuke npenojiaBaHusl XMMUU KaK Ha YpPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus, Tak U Ha
YPOBHE CpeJiHero 0011ero 00pa3oBaHusl, P ONPEAEIECHUN COJAEPKATEIbHON XapaKTePUCTUKU
Lesne u3yyeHus npeIMeTa HalpaBJIeHUEM [IEPBOCTENIEHHON 3HAYMMOCTH TPAJULIMOHHO NTPU3HAETCS
(dbopmMupoBaHHE OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMUA,
MIPAKTUYECKON JIEATETHLHOCTH YeJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphI. C
METOIMYECKON TOUYKHU 3pEHUs TAKON MOAXO0/] K ONPEEIICHUIO LIeJIel N3YYEeHUsI IPEAMETA SBIISIETCS
BIIOJIHE OIIPAB/IAHHBIM.

CornacHo JaHHOU TOYKE 3pEHUS TJIaBHBIMU LIEJIIMU U3y4YeHUS MpeaMeTa « XUMHUs» Ha 6a30BOM
ypoBHe (10 —11 ki1.) siBASIIOTCA:

dbopMHUpOBaHUE CHCTEMbl XMMHUECKHUX 3HAHUN KaK BaKHEHIIIEeH COCTABIISIFOIICH €CTeCTBEHHO-
HAy4YHOW KapTUHBI MHPa, B OCHOBE KOTOPOI1 JIe)KAT KIFOUEBbIE MOHATHS, (PyHIaMEHTaIbHBIE 3aKOHBI
Y TEOPUU XMMUU, OCBOCHHE fA3bIKa HAYKH, YCBOCHHE U MOHUMAaHHUE CYUTHOCTU JOCTYIHBIX



00001IeHNT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHUE C UCTOPUEH X Pa3BUTHUS U
CTaHOBJICHUS;

dbopMUpoBaHHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJ[aX MMO3HAHHUS BEIECTB U XUMHUYECKUX
peakiuii, HEOOXOAUMBIX JJIsl MPUOOPETEHUST YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMUYECKHX SIBJICHUM, UMEIOIIUX MECTO B IPUPO/IE, B TPAKTUUECKOUN U MOBCEAHEBHOMN XKU3HH,
pa3BUTHE YMEHUI U cTOCOOOB ACSTEIILHOCTH, CBSI3aHHBIX ¢ HAOIIOIeHUEM U 00BsICHEHUEM
XUMHYECKOTO SKCIIEPUMEHTA, COOIIOICHUEM MPaBUII 0€301MacHOTr0 0OpalleHus ¢ BEIECTBAMHU.
Hapsiny ¢ atum, conepkaTenbHasi XapakTepUCTUKA 1IeJIeH U 3a7a4 U3yUYEeHHs IIpeIMeTa B
IIporpaMMe Mo XMMUHU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cUCTeMe cpefHero obiero oopasoanusi. CerofHs B MpernogaBaHUN XMMUU B OOJIbIIEH cTeeHN
0TaéTcsl MPEINOYTEHUE MPAKTUUECKOM KOMIIOHEHTE CO/IepKaHUs 00yUeHUsI, OpDUEHTUPOBAHHOMN Ha
MOATOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHON OpraHu3aliii, BIaJeIoero He HabopoM 3HaHUM,
a (yHKIIMOHATLHOM IrPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHUSIMU aKTUBHOTO MOJTYYCHHUS
3HaHUUM U IPUMEHEHHUS UX B PEaJbHOM )KU3HU JJIs1 PEIICHUS TPAaKTUYECKUX 3a7ad.

B cBsi3u ¢ 3TUM npu U3ydeHUH MpeaMeTa « XUMUS» TOMUHUPYIOIEe 3HAaUCHUE TPUOOPETAIOT TaKue
LIEU ¥ 3a]1a4H, KaK:

ajanrtanus 00yJaroumxcs K YCIOBHSIM IMHAMUYHO Pa3BUBAIOIIETOCs MUpa, popMupoBaHue
WHTEJUICKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHSTHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSIX,
CBS3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmMupoBaHue y 00y4aroMIMXCsl KIIFOUEBBIX HaBBIKOB (KIFOUEBBIX KOMITETEHIUH ), UMEIOIINX
YHUBEpPCAIbHOE 3HAUCHHE JI PA3IMYHBIX BUIOB ICSITEIBHOCTH: PEIICHUs POOJIeM, TIOKCKa,
aHaym3a 1 00paboTKN HHPOPMAITUHU, HEOOXOJUMBIX JJIsi TPUOOPETEHHUSI OTBITA JESTEIBHOCTH,
KOTOpasi 3aHUMAaeT BaXKHOE MECTO B TO3HAHUM XUMHH, & TAKXKE I OLEHKH C MO3ULIUN
IKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB HA
OpraHu3M 4YeJIOBEeKa U MPUPOIHYIO CPEIY;

pa3BHUTHE MTO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPUECKHUX CIIOCOOHOCTEH
00y4aroIUXCs: CIOCOOHOCTH CaMOCTOSITEILHO MMPUOOPETATh HOBBIE 3HAHUS TI0 XUMUH B
COOTBETCTBUU C KU3ZHECHHBIMHU OTPEOHOCTSMH, UCTIOIH30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JJIs TTOMCKA U aHalln3a Y4eOHON 1 HAYyYHO-TIOMYJSIPHON MH(DOPMAIIMH XUMUYECKOTO
COJIEpXKaHUs;

dhopMupoOBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS aCCOIUATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
Ha0II01aTEeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOIUMBI, B YaCTHOCTH,
MIpU TUTAHUPOBAHUU U IPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHHE Y O0yUaIOIMUXCS yOKAEHHOCTH B TYMAaHUCTUYECKOW HAMPABICHHOCTH XUMHUH, €€
BKHOMW POJIM B PEIICHUH TI00ATBHBIX MPOOJIEM palliOHATBLHOTO MTPUPOIOIOIH30BaHMUS,
MONIOJIHEHUS YHEPTreTUUECKUX PECYPCOB M COXPAHEHUs MPUPOIHOIO PABHOBECHS], OCO3ZHAHUS
HEO0OXOIMMOCTH OEpEeKHOT0 OTHOIICHHS K IPUPOJIC U CBOEMY 3/I0POBbBIO, a TAK)KE MTPHOOPETCHUS
OTIBITA UCTIOJIB30BAHUS TTOTYUECHHBIX 3HAHUHN VISl TPUHSATHUS TPAMOTHBIX PEIICHUHN B CUTYyaI[UsX,
CBSI3aHHBIX C XUMUUYECKUMU SIBJIICHUSIMHU.

B yueOHOM miane cpenHero oomiero 0opa3oBaHus nMpeaMeT « Xumus» 6a30BOro ypoBHS BXOJIUT B
cocTaB MpeaMeTHON o0nacTi «EcTecTBEeHHO-HAay4HBIE TIPEIMETHIY.

OO611ee Yncio 9acoB, OTBEIEHHBIX /I U3YUCHHSI XUMHUH, Ha 0a30BOM YPOBHE CPEIHEro O0IIEero
oOpa3oBanusi, cocrapisieT 68 yacos: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kmacce — 34 gaca
(1 yac B Henemo).

COILEPKAHUE OBYYEHUS

10 KITIACC

OPTAHUYECKAS XUMUSA

Teopernueckre OCHOBBI OPraHUUECKON XUMHUU

[Ipeamer oprannyeckor XUMUH: €€ BOSHUKHOBECHUE, PA3BUTUE U 3HAYCHHUE

B MOJIyYE€HUU HOBBIX BEILECTB U MAaTepUaoB. Teopust CTpOEHUSI OPraHUYECKUX COCIMHEHUM A.



M. BytnepoBa, e€ ocHOBHBIE mosIokeHUs1. CTPyKTypHbIE (POPMYITBI OPTraHUYECKHX BEIIECTB.
I'omounorust, n3omepusi. XuMu4ecKas CBs3b B OPraHMYECKUX COCIMHEHUSX — OJMHAPHBIE U KPATHBIC
CBSI3H.

[IpencraBnenue o kiaccuukay OpraHnyeckux BemiecTs. HoMeHkiaTypa opraHmuecKux
COEIMHEHUH (cucTeMaThyecKas) U TPUBHAJIbHBIE HA3BaHUS BAKHEUIINX MIPEACTaBUTENEH KIIACCOB
OpPraHMYECKHUX BEUIECTB.

OKclIepUMEHTAIbHbIE METO/Ibl H3YUEHHS BEUIECTB U UX NPEBPAIICHUN: O3HAKOMIICHHE ¢ 00pa3aMu
OpPraHMYECKHX BEIIECTB U MaTEpUaAIaMHU Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPTaHUYECKUX
BEIIECTB, HAOIIOACHNE U ONTUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILIEHUIO0 OPIraHUYECKUX
BEIIECTB [IPU HAarpeBaHUM (IU1aBjeHUE, OOYTIIUBaHUE U TOPEHUE).

VYT1I1eBOIOPOIBI

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH Psifl. MeTaH U 3TaH — NPOCTEHIINE IIPEACTABUTEIN
aJIKAHOB: (PU3NYECKHE U XUMUYECKHE CBOMCTBA (PEeaKklMK 3aMELICHNs U TOPEHUs ), HAX0XKJIEHHUE B
IIPUPOJE, NOJYUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUM psil. DTUIIEH U IPONUJIEH — IPOCTEHIIINE
NPEICTABUTENH AJIKEHOB: (PU3NUECKHUE U XUMUYECKHE CBOMCTBA (peakluu THAPUPOBaHUs,
raJIOTeHNPOBaHMs, TUAPATALNN, OKUCIICHUS U MTOJIMMEPU3ALINN ), IOJTYyYEHUE U IPUMEHEHUE.
Anxanuensl: OyranueH-1,3 u metTunoyraauen-1,3: ctpoeHue, BaKHEWIINE XUMUYECKHE CBOMCTBA
(peakuust nonumepusanum). [lonyyeHne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS], TOMOJIOTMYECKUH psifl. ALETHIIEH — IPOCTeHIIni
IPEICTABUTENb AIKUHOB: COCTAB, CTPOCHHE, (PU3NYECKUE U XUMUUYECKHE CBOUCTBA (PeaKIiu
TUIPUPOBAHUS, TAJIOT€HUPOBAHUS, THPATALIMH, TOPEHUS ), TOTYYEHHE U IPUMEHEHUE.

Apensl. beH3on: cocTas, cTpoeHHe, (PU3NYECKUE U XUMUYECKUE CBONCTBA (peaKkuu
TaJIOTEHUPOBAHUS U HUTPOBAHU ), IOJIYYEHUE U IpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue colUCmaa (peakyuu 2ai02eHUpPOSaAHUs U HUMpPOBAHUs), NOJLyYeHUe U
npumenerue. TOKCUYHOCTb apeHOB. [ eHeTHYECKast CBA3b MEXAY YIIIEBOJIOPOJAMH,
MPUHAIEKAIMMHI K Pa3JIU4YHbIM KJIaccaM.

[TpupoaHble UICTOYHUKH YTIeBO0po10B. [IpupoaHslii ra3 u nonytHsle HeTsHBIE Ta3bl. HedTh u €€
npoucxoxaeHue. CrnocoObl nepepadoTKH HEPTH: MeperoHKa, KPeKUHT (TepMUYECKUM,
KaTaluTU4eckuii), muponus. [IponykTsl nepepaboTku HeTH, UX IPUMEHEHHE B IPOMBILILIEHHOCTH
u B ObITy. KaMeHHBIN yToJib U TPOYKTHI €r0 MepepadoTKu.

OKclepuMeHTalbHble METO/Ibl U3YYEHHUS BEIIECTB U UX MPEBPAICHUN: 03HAKOMJIEHUE C 00pa3namMu
riacTMace, KaydyKoB U pe3uHbl, Kojuiekuu «HedTb» u «Yronb», MoJaenupoBaHUE MOJIEKYIT
YIJI€BOJOPOJIOB U IaJIOT€HONIPOU3BOIHBIX, TPOBEACHUE IPAKTHYECKON paboThl: OTyYeHHE ITHIICHA
Y U3y4YEHUE €0 CBOWCTB.

Pacuérneble 3a1aun.

Brruncienus no ypaBHEHUIO XUMUYECKON peakiuu (Macchbl, 00bEMa, KOJTMYECTBA HCXOJHOTO
BEIIECTBA WM MPOAYKTA PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOT'O U3 UCXOIHBIX
BELIECTB WX MPOJYKTOB PEAKIINH).

Kucnoponconep:xaine opraHu4ecKkie COeIMHECHNS

[IpenenbHbIe OHOATOMHBIE CIUPTHL. METaHOJ ¥ 3TAHOJ: CTPOEHUE, PU3NIECKHUE U XUMUYECKHE
CBOICTBa (peaklMy C aKTUBHBIMU METAJJIaMH, TaJIOT€HOBOJIOPOJAaMH, TOPEHHUE), IPUMEHEHUE.
Bonopoansbie cBsA3u Mexay MOJEKyJIaMu CIUPTOB. JleficTBME METaHOJIa U 3TAHOJIa HA OPTaHU3M
YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUIICHIIIMKOIb U TJIMLIEPUH: CTPOCHUE, GU3NIECKHE U XUMUYECKUE
CBOICTBa (B3aUMO/ICHCTBHE CO IIETOYHBIMH METAJIAMH, KAUeCTBEHHAsI peakliis Ha MHOTOaTOMHBIE
cnupthl). JleiicTBue Ha opraHu3Mm yenoBeka. [I[puMeHneHune rmunepruHa U 3TUICHTITUKOIIS.

deHo: CTpoeHNE MOJIEKYIIbI, PU3NYECKHE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoTIa.
[Tpumenenue denona.




Anbaerunsl u kemousi. QopManbAeTH, aleTalbACTHI: CTPOSHHE, (U3NUECKUE U XUMUYECKUE
CBOMCTBA (peaKMy OKUCIEHHS U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEAKIINN), [TOJIyYEHUE U
IIPUMEHEHHUE.

OAHOOCHOBHBIE IIPEJIEIbHBIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAsI U YKCYCHAs! KUCIOTBI: CTPOEHHE,
(du3uYecKrue 1 XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME I Kjlacca KUCIOT, peaKIus
TepupUKaUN), HOoTydyeHHe U npuMeHeHne. CTeapruHOBas U OJIEMHOBAs! KUCIOTHI KaK
IPEICTABUTEIH BBICIINX KapOOHOBBIX KUCJIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOILIIEE JEHCTBHE.

CrnoxHble 3Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIpOaN3 ClI0KHBIX 3QupoB. Kupsl.
I'maponus xupos. [Ipumenenue xxupos. bruonorndeckas posib )KHPOB.

VYrneBozpl: cocTaB, KIaccuPUKaLus yriaeBoa0B (MOHO-, 1U- U MoJaucaxapuasl). [ nroko3a —
MPOCTEHIINI MOHOCaXapua: 0COOEHHOCTH CTPOEHMSI MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE
cBolicTBa (B3aumojeiicTaue ¢ ruapokcuaoM mean(ll), okucinenne aMMHuayHbBIM PacTBOPOM OKCHIA
cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE IIIIOKO3bl), HAX0XK/IEHUE B IPUPOJE, IPUMEHEHHE,
ouosnoruueckas poib. PoTocunTe3. PpyKTO3a KaK U30MEP IITFOKO3HI.

Kpaxmai u nemnosno3a Kak npupoHsle nosmMepsl. CTpoeHne KpaxMania | HEeUII0JI03bI.
dusnueckre 1 XUMUUECKHEe CBOMCTBA KpaxMaia (THIposiu3, KaueCTBEHHAs pEakiisi C HOJIOM).
OKClepuMEHTaIbHbIE METO/IbI U3YYEHHUS BEIIECTB U UX MPEBPAICHUN: TPOBEACHHE, HAOIIOACHUE U
OMHCAHUE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU OJJTHOATOMHBIX
cnupTOoB (OKHCIeHHe 3TaHoda okcuaoM Menu(1l)), MHOroaToMHBIX CIUPTOB (B3aUMOJIeicTBHE
rinunepuHa c ruapokcuiom Meau(Il)), anpaernioB (OKUCIeHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepebpa(l) u ruapoxcuom menu(ll), B3aumoaeiicTBuEe Kpaxmaia ¢ HOJJOM), IPOBEICHUE
MPAKTUYECKOU pabOThI: CBOWCTBA pacTBOPA YKCYCHON KUCIIOTHI.

PacuérHrle 3agaumn.

Boluncnienus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA WX MTPOJIYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX
BELIECTB WIX MTPOJYKTOB PEAKIIH).

A3oTcozepKalye OpraHu4eckKue COeJUHEHUS.

AMUHOKHCIOTHI Kak aM(oTepHble opraHndeckue coegnHeHus. Gu3ndeckre 1 XuMU4ecKue
CBOICTBa aMMHOKHCIIOT (Ha IpUMepe INIMLMHa). buonornueckoe 3HaueHre aMMHOKHCIIOT.
Ilenrtunagl.

benku kak npupoiHbIE BBICOKOMOJIEKYJISIpHbIE coelnHeHus. [lepBudHas, BTOpUUHAs U TpeTUYHAs
CTpYKTypa 0enKkoB. XUMHUECKHE CBOMCTBA OEJIKOB: THAPOIIN3, I€HATYpallks, KAUeCTBEHHbIE
peakuu Ha OCJIKH.

OKCIIepUMEHTAIbHbIE METO/Ibl H3YYEHHUS BEIIECTB U UX NPEBpAIleHU: HAOII0AeHNE U ONTUCaHHE
J€MOHCTPAIMOHHBIX ONBITOB: JIeHATypalus OEJIKOB MTPU HArPEeBaHUU, LIBETHbIE PEAKIIUU OEIIKOB.
BBICOKOMONIEKYISIPHBIE COEIUHEHUS

OcCHOBHBIE IOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHNI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJUMEPHU3ALUH, CPEAHS MOJIeKysipHas Macca. OCHOBHbIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — MOJIMMEPHU3ALUS U TOJTUKOHICHCAIIHSL.
OKcIIepUMEHTAIbHbIE METO/Ibl H3YUYEHHUS BEIIECTB U UX NPEBPAIICHUI: 03HAKOMIICHHE ¢ 00pa3aMu
IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeIMeTHbIX CBA3EH NpU N3y4eHUH opranndyeckoil xumuu B 10 kiacce
OCYILIECTBIISIETCS YepPe3 UCTIOIH30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHATHI, TaK U
TIOHATHH, ABJIAIOMIMUXCSA CUCTEMHBIMHU ISl OTACJIBHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.
OO011re ecTeCTBEHHO-HAayYHbIE TIOHATHS: SBJICHHUE, HAYYHBIN QakT, rurnoTes3a, 3aK0H, TEOpHs,
aHalu3, CHHTE3, KJIacCHU(PHUKAIHS, IEPUOAUIHOCTh, HAOIIOIEHUE, U3MEPEHHE, IKCIICPUMEHT,
MOJIETTUPOBAHUE.




®duszuka: Matepusi, 3HEPIusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIEeCTBA, PU3NUYECKUE BEIMUUHBI U €TUHULIBI UX
U3MEpEHUS.

buonorus: knetka, opranusm, 6uocdepa, 0OMEH BEMIECTB B Opranu3mMe, (POTOCUHTES,
OMOJIOTMYECKHN aKTUBHBIE BEIIECTBA (OEJIKH, YIIIEBObI, )KUPHI, (PEPMEHTHI).

['eorpadust: MuUHEpasbl, TOPHBIE TOPOAbI, T0JIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.
TexHomnorus: nuieBble IPOAYKThI, OCHOBBI PAllMOHAIILHOTO MUTAHUs, MOIOIINE CPEJCTBA,
JIeKapCTBEHHBIE U KOCMETUYECKHE MTPETaparhl, MaTeprUaibl N3 NICKyCCTBEHHBIX H CHHTETHYECKUX
BOJIOKOH.

11 KIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckre OCHOBBI XUMUU

XUMHUYECKUN 37IEMEHT. ATOM. SIIpo aToMa, U30TOMbI. DJIEKTPOHHASA 000JI0UKa. DHEPreTUUECKHE
YPOBHH, ITOTypPOBHU. ATOMHBIEC OpOUTAIH, S-, P-, d- 3eMeHThl. OCOOEHHOCTH pacipeaeICHUs
AJIEKTPOHOB 10 OPOUTANISIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS
KOH(UTrypaius aTOMOB.

[Iepnonnueckuii 3akoH u Ilepuonnueckas cucrema xumMudeckux 3meMeHToB /. . Menneneesa.
CBs13b nepuoauyeckoro 3akoHa u [lepuoanieckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB /1.

N. MeHnaeneeBa ¢ COBpEMEHHON TEOPHUEI CTPOECHUSI aTOMOB. 3AKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB 0 TPyNIaM U
nepuoaM. 3HaueHue MepuoANYECKOrO 3aKOHa B Pa3BUTHHU HAYKHU.

Crtpoenue BeulecTBa. XMMUYECKAs! CBSA3b. BUIbI XUMUUECKOM CBA3M (KOBAaJIEHTHASI HEMOJIIPHAS U
MOJIsIpHAs!, HOHHAsI, MeTaJInueckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON XUMHYECKOM CBSA3U
(oOMeHHBIN U TOHOPHO-AKIIENTOPHEIN). Bogopoanas cBs3b. BaneHTHOCTS.
DNeKTpooTpULATeIbHOCTh. CTENeHb OKUCIICHUs. IOHBI: KATHOHBI U @aHUOHBI.

BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunel KpUCTAIUTUYECKUX PEHIETOK. 3aBUCHMOCTD CBOMCTBA BEIIIECTB OT TUIA KPUCTATITUNYECKON
PELIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE pacTBOPbl. MaccoBas 10Jisl BELIECTBA
B pacTBOpE.

Knaccudukanus Heoprannueckux coequHeHni. HoMeHkiaTypa HeopraHu4ecKux BeIllecTB.
I'eneTnyeckast cBsi3b HEOPraHUYECKUX BEIIECTB, MPUHAICKAIIUX K PA3TUYHBIM KJIacCaM.
Xumunyeckas peakius. Knaccupukanus XuMUYECKUX peakivii B HEOPraHUIeCKON U OpraHudeCcKOM
XUMUHU. 3aKOH COXpPAaHEHMsI MacChl BEIIECTB, 3aKOH COXPaHEHUs U MPEBPaIEHUs SHEPTUHU TIPU
XUMUYECKHUX PEAKIIMSIX.

CKopocThb peakiinu, e€ 3aBUCUMOCTh OT Pa3IuuHbIX (hakTopoB. OOpaTHMbIe peakIuu. XUMHYECKOe
paBHOBecue. DakTopbl, BIUSAIOIINE HA COCTOSHUE XUMHUECKOTO paBHOBecus. [Ipunimn

Jle lllarenbe.

OnexTponuTnieckas auccoruaius. CuiabHbIe U cinadblie 31eKTpoauThl. Cpesia BOIHBIX PACTBOPOB
BEILIECTB: KUCIasA, HEUTpaabHas, MEI0UHas.

OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.

OKCIepUMEHTaIbHbIC METO/IbI M3YUYCHHUS BEIIECTB U X MPEBPAIICHUN: IEMOHCTPAIUS TaOJIUIL
«IIepnogmueckas cucteMa xumudyeckux 3nemMeHToB . 1. MenneneeBay, nzyueHue Moaenen
KPUCTAINTNYECKUX PEUIETOK, HaOII0AeHHE

Y OMHCAaHUE JEMOHCTPAMOHHBIX U JAOOPATOPHBIX OIMBITOB (pa3ioKeHue NepPOKCHIa BOAOPOa B
MIPUCYTCTBUU KaTAJIU3aTOPa, ONPEICIICHUE CPEIbl pACTBOPOB BEILIECTB C MOMOIIbIO
VHUBEPCAILHOTO UHANKATOPA, PEAKIINH HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYECKON pabOThI
«BnusHre pa3znuyHbIX PAaKTOPOB HA CKOPOCTh XUMHUUYECKON PEAKI.

PacuéTHble 3a1auu.




Pacué€Tel o ypaBHEHUAM XMMHUYECKUX PEAKLHM, B TOM YUCIIE TEPMOXUMHYECKHE PACUETHI, PACUETHI
C UCIIOJIb30BAaHUEM MOHSITHUS «MACCOBas 0JIsI BELIECTBAY.

Heoprannueckas xumus

Hewmeranmne. [Tonoxenune HemertamioB B [leprpoandeckord CHCTEME XUMUYECKUX JIEMEHTOB /I,

N. MenneneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB. PU3HUECKUE CBOMCTBA HEMETAIIOB.
AmoTponusi HEeMETaJIOB (Ha MIpUMEpPe KUCIIOpoa, cepsl, (hochopa u yriepoaa).

XUMUYECKHEe CBOMCTBA BaXKHEHIIINX HEMETAIIJIOB (FaJIOr€HOB, CEPbl, a30Ta, pochopa, yriaepoaa u
KPEMHHUS1) U KX COCAUHEHUN (OKCUJIOB, KUCIIOPOICOAEPKAIUX KUCIIOT, BOAOPOJAHBIX COCTUHEHUH ).
[IpuMeHeHne BaXXHEHIINX HEMETAVIOB U UX COEANHEHUM.

Mertannel. [lonoxenue metaiuioB B [lepuoanueckon cUCTEME XUMUYECKUAX AJIEMEHTOB /.

N. MenneneeBa. OcoOEHHOCTH CTPOEHHUSI NIEKTPOHHBIX 000JI04eK aTOMOB MeTalioB. Oomiue
¢u3nueckue cporictBa MeTauoB. CIuiaBel METAJUIOB. DJIEKTPOXUMUYECKUH PsiT HATPSHKEHUM
METaJIJIOB.

XWMHYECKHE CBOMCTBA BAXXHEHUIITUX METAJIOB (HATPUH, Kallui, KaJIbIIMI, MarHAM, alTFOMUHUMN,
LIUHK, XPOM, JK€JI€30, MEJIb) U UX COCTUHECHUH.

O61mue crocoObl Mmosty4eHust MeTajuioB. [IpumMeHeHe MeTaIoB B OBITY U TEXHUKE.
OKCIEePUMEHTAIbHbBIE METO/Ibl U3YUYEHHUsI BEIIECTB U UX NPEBPAIICHUN: U3yUYE€HUE KOJIJIEKIINT
«MeTauibl U CIIaBbl», 00pa3Il0OB HEMETAIOB, PEIIEHNE IKCIIEPUMEHTAIBHBIX 3a/1a4, HAOII0IeHNE
Y OMUCaHUE JEMOHCTPAIMOHHBIX U J1a0OPATOPHBIX OMBITOB (B3aUMOACHCTBUE THAPOKCUAA
AJFOMUHHMS C paCTBOPAMH KUCJIOT U LIEJI0UYEH, KAUeCTBEHHBIE PEAKIIMH Ha KATUOHBI METAJIJIOB).
Pacuérurle 3agaun.

Pacuértel macchl BemecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUHU BEIIECTB, pacU€Thl Macchl (00bEMA, KOTMYECTBA
BEILIECTBA) MPOAYKTOB PEAKLIUH, €CIIU OJHO U3 BEUIECTB UMEET PUMECH.

XUMUS U )KU3HD

Ponb xumuu B o0ecrieyeHUM 3KOJIOTMYECKOM, SJHEPIeTUUECKON U MUILEBON O€30MaCHOCTH, pa3BUTHI
MeIuUUHbL. [ToHsATHE 0 HAyYHBIX METO/1aX TO3HAHMS BEUIECTB U XUMUUYECKUX PEAKIIUil.
[IpencraBnenust 06 0OIIMX HAYYHBIX MPUHITUTIAX POMBIIIUIEHHOTO TTOJYUYEHHUS BaKHEHIITNX
BEIIECTB.

YenoBek B MHUpE BEUIECTB U MATEPHUAJIOB: BAXKHEUIIINE CTPOUTENIBHBIE MATEPUAIIBL,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPACKH, CTEKIIO0, KEpaMUKa, MaTepHalIbl AJisl SJIEKTPOHUKH,
HaHOMaTepHuasbl, OPraHMUYECKUE U MUHEPATbHBIE YIOOPECHHUS.

XUMUA U 3J0pOBbE YETTOBEKA: MPABUIIA UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€301MacHOT0 UCIOJIb30BAHUS MPENapaToB OBITOBON XUMUU

B MOBCETHEBHOM KU3HU.

MexnpeAMETHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBA3EH MpU N3YYeHUH 00IIIei 1 HeopraHndeckoi xumun B 11 kinacce
OCYIIECTBIIIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK U
TIOHSATHUH, SBJISIIOIIMXCS CHCTEMHBIMHU JIJI1 OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.
OO0mIre ecTeCTBEHHO-HAYYHbBIC MTOHATUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CHHTE3,
KJ1accuUKaIus, MIepuoIUIHOCTb, HAONIOICHHUE, YIKCIIEPUMEHT, MOJICITMPOBAHUE, U3MEPEHHE,
SIBJICHUE.

®dusukKa: MaTepusi, FHEPIUsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOTI,
PaIOaKTUBHOCTh, MOJIEKYJIA, JHEPreTUUECKUI YPOBEHb, BEILIECTBO, TE€NO, 00BEM, arperaTHoOe
COCTOSTHUE BEIIeCTBa, (PU3NUECKUE BETMYMHBI M €IMHUIIBI X U3MEPEHUsI, CKOPOCTb.

buonorus: kneTka, opraausm, IKocucTema, onocdepa, Makpo- 1 MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpasBbl, TOPHBIC TOPOBI, TIOJIE3HBIE NCKOTIAEMbIE, TOTITUBO, PECYPCHI.
TexHonorus: XuMu4ecKasi IpOMBILLIEHHOCTh, METAJLTYPIUs, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHaoB, CEIbCKOX03IMCTBEHHOE TPOU3BOICTBO, MUIIEBAsl IPOMBIIIJIEHHOCT,




(1)apMaI_[eBTI/I‘-ICCKa$I MMPOMBIIIJIICHHOCTD, ITPOU3BOJICTBO KOCMCTUYCCKUX IIPCIIapaToB, IIPONU3BOJACTBO
KOHCTPYKIOHUOHHBIX MAaTCPUAJTIOB, SJICKTPOHHAA ITPOMBIIIJICHHOCTL, HAHOTCXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUSI 00YUaIOIIUMHUCS TPOrpaMMm
cpenuero obiero o0pazoBanus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeAMeTHbIM). Hay4uHo-
METOJIMYECKON OCHOBOM /7151 pa3pabOTKH TUIAHUPYEMBIX Pe3yIbTaTOB OCBOSHUS MPOrpaMM
cpeaHero oOI1ero 00pa3oBaHusl SIBISETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO/.

B cooTBeTCTBHH ¢ CHCTEMHO-IEATETLHOCTHBIM TIOJIXOJIOM B CTPYKTYPE JIMYHOCTHBIX PE3YyIhbTaTOB
OCBOEGHHUS TpeIMeTa « XUMUS» Ha YPOBHE CpeIHEro 0011ero 00pa3oBaHus BbIJCICHbI CIEAYIOIINe
COCTaBJISIOIIHE:

OCO3HaHUE 00YYAIOIUMUCS POCCUMCKOMN TPaXKIaHCKOW UIEHTUYHOCTU — TOTOBHOCTHU K
CaMOpPa3BUTHIO, CAMOCTOSITEIILBHOCTH M CAMOOTIPE/ICIICHHIO;

HaJIM4YMe MOTHUBAIIMH K O0YyUEHUIO;

[[eJICHANIPABIEHHOE PA3BUTHE BHYTPEHHUX YOCKACHUH JIMUHOCTH HA OCHOBE KITFOUEBBIX I[EHHOCTEN
Y UCTOPUUYECKUX TPaaulInii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh U CITOCOOHOCTh 00YYaIOIUXCsI PYKOBOJICTBOBATHCS B CBOCH JESATEIILHOCTH IIEHHOCTHO-
CMBICTIOBBIMH YCTAaHOBKAMU, MPUCYIIUMH LIETOCTHON CUCTEME XUMUUYECKOTO 00pa30BaHus;
HaJIMYMEe TPABOCO3HAHUS SKOJIOTHICCKOW KYIbTYpPhl H CIIOCOOHOCTH CTABHUTH IIETTH M CTPOUTH
KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yIbTAaThl OCBOCHUS MpeaMeTa « XUMHUS JOCTUTAIOTCS B €MHCTBE Y4EOHON U
BOCITUTATEIIEHOH IEATEIILHOCTH B COOTBETCTBUU C TYMAHHUCTHUYECKUMH, COITMOKYIIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U UJI€aJIaMU POCCUIICKOTO Ipa)kIaHCKOTO OOIIECTBa,
MPUHATHIMU B 00111ECTBE HOPMaMHU U TIPABHJIAMHU MTOBECHUS, CTIOCOOCTBYIONIMMU MTpoLieccaM
CaMOITIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTU O0YJArOIINXCSI.
JIMYHOCTHBIC PE3YJIBTATHl OCBOCHUS TIPEeIMeTa « XHUMHUS) OTPAKaIT CHOPMUPOBAHHOCTH OIBITA
MO3HABATEIHHON U MTPAKTUUECKON NIEATETHHOCTH 00YUAIOIINXCS M0 pPeaTn3allii IPUHSTHIX B
oOI1ecTBe IIEHHOCTEH, B TOM YHCIIe B YACTH:

1) rpa)<1aHCKOTrO BOCITUTAHUS:

OCO3HAHHS 00YYaIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXXEHUS K 3aKOHY U
MIPABOTIOPSIIKY;

MPEJICTABICHUS O COIMATBHBIX HOPMaX U MPABUIIAX MEXINYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;
TOTOBHOCTH K COBMECTHOH TBOPYECKOU JICATECILHOCTH MIPH CO3/IaHUN YUEOHBIX TIPOSKTOB, PCIICHUN
y4eOHBIX U TIO3HABATEIBHBIX 337124, BHITIOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U IPUHUMATH MOTUBBI, HAMEPEHUS, JIOTHKY U apTyYMEHTBI JPYTUX MPH
aHaJIN3€ Pa3INYHBIX BUJOB YUeOHOU NESITEIHHOCTH;

2) MaTPpUOTUIECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;
YBaKEHHS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTHIECKOTO MPUMEHEHUST XUMHH,
OCO3HAHHMS TOTO, YTO JIOCTH)KCHHS HAYKH €CTh PE3yJIbTaT JTUTCIBHBIX HAOTIOICHUH, KPOTTOTIINBBIX
AKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPYyAa YYEHBIX U MMPAKTUKOB;

WHTEpEeca U MO3HABATEILHBIX MOTHBOB B IMOJTYYEHUH U MOCIIEIYIONIEM aHAIIN3e HHPOPMAITUHU O
MIEPEIOBBIX JOCTHIKEHUSAX COBPEMEHHOW OTCYECTBCHHON XHUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'O BOCITUTAHMS:

HPABCTBEHHOTO CO3HAHWS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSIMU,

Y IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH HA MOPAJTbHO-HPABCTBCHHBIC HOPMBI H
LIEHHOCTH;



TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBApUILEHN C MO3UINI HPAaBCTBEHHBIX
Y IIPAaBOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) GopMHUPOBaHUSI KYJIBTYPBI 37I0POBBSI:

MOHUMAaHMs LICHHOCTEHN 3J0pOBOr0 M 0€30I1acHOro 00pasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIEHUSI K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 3/10POBbIO;

cOOIIOZICHHS MPaBUII 6€30MacHOro 0OpaIeH s C BEIIeCTBAMHU B OBITY, TOBCEIHEBHOM KM3HU U B
TPYZIOBOM JAEATEIBbHOCTH;

MOHUMAaHMs LICHHOCTH IIPABWJI MHAMBUAYAJIbHOTO U KOJJIEKTUBHOTO O€30MacCHOI0 MTOBEACHUS B
CUTYAaIUAX, YTPOKAIOIMIMNX 3J0POBBIO U JKU3HU JHOJEH;

OCO3HAHMUS MOCJE/ICTBUN U HEMPUSITHSI BPETHBIX MPUBBIUEK (YHIOTPEOICHUS aTKOT0JIsl, HAPKOTHKOB,
KypeHHUs1);

5) Tpy1OBOrO BOCIIMTAHUS:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIEA0BATENBCKON ACSITEIbHOCTH, OOIIECTBEHHO
MIOJIE3HOM, TBOPUECKOM U IPYTUX BUJIAX JESITEIbHOCTH;

YCTaHOBKM Ha AKTUBHOE Y4acTHE B PEIICHUH IMPAKTHYECKHUX 33]a4 COLUATbHON HAIIPABJICHHOCTH (B
paMKax CBOETO KJlacca, IIKOJbI);

WHTEpEeca K MPAKTUYECKOMY U3yUEHUIO MpodeccHii pa3nuyHOro poja, B TOM YHCIie HA OCHOBE
MIPUMEHEHHUSI TIPEIMETHBIX 3HAHUH 110 XUMUH,

YBaXXEHHS K TPYAY, JIOASAM TPYAa U pe3yJibTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUYabHON TPAeKTOPHH 00pa30BaHMsl, OyayIIe
npodeccun u peanuzanuu COOCTBEHHBIX KU3HEHHBIX TNIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTPEOHOCTEN 00111EeCTBA;

6) 3KOJIOTMYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH 11€7IeCO00Pa3HOr0 OTHOIIECHHUS K MMPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS KU3HU Ha
3emiie;

MOHUMAaHMs rI100aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM, BIUSIHHS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUAIBHON CPEbL;

OCO3HAaHUS HEOOXOAMMOCTH UCTIONBb30BAHMS IOCTHXKCHUIM XUMUU JIJIsl PEIIEHUs] BOITPOCOB
PalMOHATILHOTO MPUPOIOTIOIb30BaAHUS;

AKTUBHOI'O HENPUATHUS ICUCTBUN, IPUHOCIIIUX BPEJl OKPYKAIOIIEN ITPUPOJHOM CPENE, YMEHHUS
MPOrHO3UPOBATH HEOIATONPUATHBIE KOJIOTHUECKUE TTOCIEACTBUS MPEANPUHIMAEMbIX ACUCTBUN U
MpeloTBpaIlaTh UX;

HaJIM4YUs Pa3BUTOI0 HKOJIOTMYECKOIO MBIIIIEHUS, SKOJIOTUYECKON KYJIbTYpbI, OIbITa 1€ATEIbHOCTH
9KOJIOTMYECKON HAIIPaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MU B IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHOM M COLIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MPOTHUBOCTOSATH
uzeoaoruu xemohoouu;

7) IEHHOCTH HAYYHOTO ITO3HAHMUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00I11€CTBEHHOM MPAKTUKH;

MOHUMAaHUs CIeUPUKHA XUMHUH KaK HAyKH, OCO3HAaHUA €€ PoJju B OPMUPOBAHUH PALTIOHAILHOTO
HAyYHOT'O MBIIUICHUS, CO3JaHUH LIEJTOCTHOTO MPECTABICHHUS 00 OKPYXKaIOIIeM MUpPE KaK O
€IMHCTBE MPUPOABI M YEJIOBEKA, B IIO3HAHUH MPUPOJIHBIX 3aKOHOMEPHOCTEH U peleHNH MpooieM
COXpaHEHHMsI PUPOTHOTO PAaBHOBECHUS;

yOex1EHHOCTH B 0COO0H 3HAUMMOCTH XMMHUU JJIsi COBPEMEHHOM IIMBUIIN3ALINU: B €€
T'YMaHHCTUYECKOW HAMPaBICHHOCTH U BaXKHON POJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaibHON
KYJbTYpPbl, PEILIEHUH TTI00ATBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
HHEPreTUUYECKOM, MUIIEBOM U IKOJIOTMYECKO 0€30MaCHOCTH, B PA3BUTUN MEAUIMHBI, 00ECIIEYeHUH
YCIOBHH YCHIEITHOTO TPYAA U IKOJOTUYECKH KOM(OPTHON KU3HHU KaXKI0TO WieHa 00IecTBa;
€CTECTBEHHO-HAY4YHOI IPaMOTHOCTH: TIOHUMAaHHUSI CYIIIHOCTH METOJ0B MIO3HAHMS, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH UCIOJIb30BaTh MOIydaeMble 3HAHUS JIJIsl aHAJIU3a U
OOBSICHEHHUS SIBJICHUN OKPY)KAIOIIEro MUPa M MPOUCXOAIINX B HEM U3MEHEHHM, yMEHUS JIeTaTh



00OCHOBaHHBIE 3aKIIOUYECHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCSA JAHHBIX C IIETBI0
HOJTyYEHMsI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSATENBHO MCIIOJIb30BATh XMMUYECKUE 3HAHUS [UIs PEeLeHMsI TPo0JIeM B
peanbHBIX JKU3HEHHBIX CHTYAIHsX;

MHTepeca K MO3HAHUIO U HCCIIEI0BATENbCKOM IEATEIBHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HEIIPEPBIBHOMY 00pa30BaHUIO U cCaMO00Opa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUI 110 XUMHUH B COOTBETCTBHUHU C )KM3HEHHBIMH NTOTPEOHOCTIIMY;
HHTepeca K 0COOEHHOCTAM TPpyJla B pa3IUYHbIX cepax Npo(hecCHOHATBHON AEATEIbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJIbTaTbl OCBOECHUS YUYEOHOT0 MpeiMeTa « XUMUS» Ha YPOBHE CPEAHETO
o01ero oOpa3oBaHus BKIIOYAOT:

3HAYMMBIC JJIs1 (GOPMHUPOBAHUS MUPOBO33PEHHS 00YUAIOIINUXCS MEKIUCITUTUIMHAPHBIC
(MexXTpeIMETHBIC) 00IIIEHAYYHBIE OHITHS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHOU KapTUHBI MUpA U
crieni(puKy METOI0B MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepHsi, BEIIECTBO,
SHEPTHs, SIBJICHUE, TIPOIIECC, CUCTeMa, HayYHbIN (aKT, MPUHIIKII, THIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIEOBAaHNE, HAOIIOCHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);
YHUBEpCallbHbIE yueOHbIE AeHCTBUS (ITI03HABATEIbHBIEC, KOMMYHUKATUBHBIE, PETYJISITUBHEBIC),
obecneunBaromye GopMupoBanre GYHKIIMOHATHFHOW rPaMOTHOCTH M COIMAIBHON KOMITETCHIIUH
00yJaromuxcs;

CIIOCOOHOCTH 00YYaIOIIMNXCS UCTIOIB30BaTh OCBOCHHBIE MEXKIUCIIUIUIMHAPHBIC, MUPOBO33PEHUECKUE
3HAHUS U YHUBEPCaAJIbHbIC YUeOHBIC ICUCTBUS B IO3HABATEILHON M COIIMATBHOM MPAKTHKE.
MertamnpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJICHUEC YHUBEPCATHPHBIMH YUYCOHBIMHU
MO03HABATEILHBIMHA, KOMMYHUKATUBHBIMU M PETYISITUBHBIMH JICHCTBHSIMH.

Osnadenue yHUBEPCATbHBIMU YUEOHBIMU NOZHABAMETbHBIMU 0CUCMGUAMU:

1) 6azoBbIe JOTUYECKHE TCHUCTBUS:

CaMOCTOSTEIHHO (OPMYITUPOBATH M aKTYaATU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTPHUBATh;
OTIpEeNIeTISATh e AeSTeTLHOCTH, 3a]1aBasi MapaMeTPhl U KPUTEPUU UX JOCTHXKEHUSI, COOTHOCUTh
pe3yJbTaThl IEATEILHOCTH C TOCTABJICHHBIMU LIEJISIMU;

HCITOJIb30BaTh MPHU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOT'O MBIIIICHUS — BBIACIISATH XapaKTEPHBIC
MIPU3HAKY TTOHSATUN U YCTAaHABIMBATh UX B3aUMOCBSI3b, HCTIOJIb30BATh COOTBETCTBYIOIINE MIOHSITHS
JUTs1 OOBSICHEHHS OTJICTIbHBIX (PAKTOB U SBJICHUM;

BBIOMpaTh OCHOBAHUS U KPUTEPHUH IS KIACCU(PUKAIIMK BEIIECCTB U XUMHUYSCKHUX PEAKIIHIA;
yCTaHABIMBATh TIPUYHMHHO-CIICJICTBEHHBIC CBSA3HM MEXTY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYKJIeHUS (MHIYKTUBHBIE, I€TYKTUBHBIC, 10 aHAJIOTHH ), BBISABIISITH
3aKOHOMEPHOCTH U IMPOTUBOPEYHS B paCCMaTPUBAEMBIX SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U
3aKJIFOYCHUS;

MPUMEHATH B TIPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINUECKHUE (3HAKOBBIC) MO/ICTH,
peoOpa3oBbIBaTh MOJICIIbHBIC MPECTABICHUS — XUMUYECKHI 3HAK (CUMBOJ) SJIEMEHTA,
XUMUYecKast GopMysia, ypaBHCHUE XUMUICCKON PEaKIMK — IPU PEIICHUU YUeOHBIX
MO3HABATEIBHBIX M MPAKTUYECKUX 3a]1a4, TPUMEHITh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX TPU3HAKOB N3YYaEMbIX BEIIECTB U XMMUYECKUX PEAKIIHI.

2) 6a30BBIC HCCIICIOBATEIILCKUE ICHCTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB M XUMUYECKUX PEaKIINii;
dhopmMynUpoBaTh LIETU U 33J1a4d UCCIIEAOBAHUs, UCIIOIb30BaTh MOCTABICHHBIC U CAMOCTOSATEIILHO
chopMyIHpOBaHHBIE BOMIPOCH B KAUECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBBI JIJIs1 (GOPMUPOBAHUS
TUIIOTE3bI MO MPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHUIA;

BIIAJICTh HABBIKAMH CAMOCTOSITEIIbHOTO TUTAHUPOBAHUS U TIPOBEJCHUST YUEHUIECKUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOII01aTh 3a XOJI0M MPOoliecca, CaMOCTOSATEIIbHO
MPOTHO3UPOBATH €r0 PE3yNbTaT, OPMYITHUPOBATH OOOOIIEHUS ¥ BBIBOJIBI OTHOCUTEIHLHO



JOCTOBEPHOCTH PE3YIbTATOB MCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O POEIIaHHON
pabore;

IPUOOPETATH OMBIT YUYEHUYECKON MCCIIEA0BATENbCKON U POEKTHOM €A TEIIbHOCTH, POSIBIIATD
CIIOCOOHOCTbH U TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS MPAaKTHUECKHUX 3a]1a4,
MPUMEHEHHIO PA3IMYHBIX METOJIOB IO3HAHUSI.

3) pabota ¢ naHpopManuei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHMKAX MH(POpMAIMK (HAyYHO-TIOMYJIIpHAsl TUTepaTypa
XUMHUYECKOTO CO/IepKaHus, CIIPaBOYHbIE TOCOOUS, pecypchl IHTepHeTa), aHaIu3upoBaTh
MHGOpPMAIMIO Pa3IMYHbIX BUAOB U (OPM MPeACTaBICHUS, KDUTUUECKU OLIEHUBATh €€
JOCTOBEPHOCThH M HEITPOTUBOPEUUBOCTH;

(GopMyIHpOBaTh 3alIPOCHI U PUMEHSATH Pa3IMUHbIE METOBI IIPHU MOMCKE U 0TOOpE H(pOpMauy,
HEO0OXOIMMOM /17151 BBIMIOJIHEHUS yYEOHBIX 3a7a4 ONPEAeIEHHOIO TUIIA;

IpUOOPETATH OIBIT UCIIOJIB30BAHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH 1
pa3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BEIOMPATh ONTUMAIIbHYIO (POpMY IPEACTaBICHUS HHPOPMaLUHU (CXEMBbI, TpapuKH,
JMarpaMMel, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA MPH pabOTe ¢ XUMUUYECKOH HH(pOpMaIUei:
MPUMEHITh MEXIIPEAMETHBIE ((PU3NUECKHE U MATEMATUUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYpY;

UCIOJIb30BaTh U MpeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKHE CPEJICTBA HATIISTHOCTH.

Ognadenue yHu6epcanibHbIMU KOMMYHUKAMUGHBIMU OCTICHIBUAMU:

3aJ1aBaTh BOIIPOCHI 110 CYILECTBY OOCYKIa€MOM TEMBI B XOJ€ Inajiora

W/WIN AUCKYCCUH, BBICKA3bIBATh UJIEH, (DOPMYIHPOBATH CBOU MPEIOKEHHUSI OTHOCUTEIHHO
BBINOJIHEHUS IPEUI0KEHHOM 3a/1a4u;

BBICTYIIATh C IPE3EHTAINEH pe3yIbTaTOB MO3HABATEIBHON 1€ATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITENIBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJIHEHUH XMMUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKOW padOTHI MO UCCIEAOBAHUIO CBOMCTB U3y4aeMBbIX BEILECTB, pealn3alui y4eOHOTro
npoeKkTa 1 (GopMyIUpOBaTh BHIBO/IbI

M0 pe3yNbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MTYTEM COTJIACOBAHUS MO3ULIUN B X0/ OOCYKIEHUS U
oOMeHa MHEHUSIMHU.

Ognadenue yHu6epcaibHbIMU PecyiAmueHbIMU 0CUCMSUAMU:

CaMOCTOSITENBHO TJIAHUPOBAThH U OCYIIECTBIIATH CBOIO [TO3HABATENBHYIO AESTEIbHOCTh, ONIPeaess
e€ 1IeNM ¥ 3a7]a4i, KOHTPOJIUPOBATh U MO0 MEpEe HEOOXOANMMOCTH KOPPEKTUPOBATh IpeiaraeMblil
JITOPUTM JI€MCTBUI IIPU BBIMOJIHEHNHU Y4eOHBIX U HUCCIIEI0BATEIbCKUX 3a/1a4, BEIOUpaTh Haubosee
3¢ dHEeKTHBHBIN CITOCOO UX PENICHUS ¢ YUETOM TOTyUEHHUsI HOBBIX 3HAHUMN O BEIIECTBAX U
XUMHYECKUX PEAKIIHSIX;

OCYILIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEJMETHBIE PE3YJIbTATHBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHHUA Kypca «Opranndeckas XuMHUsh OTPaKaroT:
c(hOopMUPOBAaHHOCTH MPEACTABICHUN O XUMUUECKOW COCTABIISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJI XUMHUH B TIO3HAHUHY SIBJICHUIA MIPUPOBI, B HYOPMHUPOBAHUHU MBIIUICHHS U
KYJIbTYPBI JUYHOCTH, €€ (QYHKIIMOHATHHON TPAMOTHOCTH, HEOOXOTUMOM JIJIsl peIIeHUs
MPAKTUYECKUX 3a7a4 U KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
NIPUPOJITHOU CpeNE;

BJIaJICHUE CUCTEMON XUMMHUUYECKUX 3HAHUM, KOTOPAsk BKIIOYAET: OCHOBOIIOJIATalOIINE TOHATHS
(XMMUYECKUH AJIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPHUIIATETLHOCTh, XUMUYECKas CBSI3b, CTPYKTYpHas hopmyia (pa3BEpHyTas u
COKpaIéHHas ), MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00bEM, YTIEPOIHBINA CKENeT, (yHKITMOHATbHAS



IpymIa, paauKail, U30Mepusi, U30MePbl, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPO
Y a30TCOJAEPIKAILLNE COETUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
COEJIMHEHUS); TEOPUH U 3aKOHBI (TEOpUsl CTPOEHUsI opraHndeckux Bemects A. M. bytneposa,
3aKOH COXpPAHEHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUU;
MHUPOBO33pPEHUECKHE 3HAHUS, JIEXKAIIUE B OCHOBE IOHUMAHUS IPUUUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBICHUH, ()aKTOJOTMYECKHE CBEJICHHS O CBOMCTBAaX, COCTABE, MOTYYCHUH U
0€301MacHOM UCTOJIb30BAHUH BaXKHEUIITNX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKON
JESTEIIbHOCTH YEJIOBEKA;

chOpMUPOBAaHHOCTb YMEHUH BBISIBIISITh XapaKTEPHbIE MPU3HAKU MOHITHH, YCTAaHABIUBATH X
B3aMMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOLIME MTOHATHS P ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTAaHUYECKUX COEIUHECHUM;

c(OpMHUPOBAHHOCTh YMEHUI HCIOIb30BaTh XUMHUUECKYIO CHMBOJIUKY JJI1 COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) POopMYyIT OpraHMYEeCKNX BEIECTB U
YpaBHEHUN XUMUYECKUX PEAKIUi, U3rOTaBIMBATH MOJEIN MOJIEKYJI OPraHMUECKUX BEUIECTB [
WUTIOCTPALUU UX XMMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpMUPOBAaHHOCTh YMEHHUH yCTaHABIUBAThH MPUHATICKHOCTh U3YUECHHBIX OPIaHUYECKUX BEIIECTB
M0 UX COCTaBY U CTPOCHUIO K OMPEEIEHHOMY KJIacCy/TpyIie CoOeIMHEeHUN (YrIeBOI0pOIbI,
KHUCIIOPOJI U a30TCOIep Kalllie COEIMHEHNUSI, BHICOKOMOJIEKYJIIPHbIE COEAMHEHMS ), JaBaTh UM
Ha3BaHMs o cuctemaTudeckoid HomeHkiarype (IUPAC), a Takke npUBOIUTE TPUBHAIIbHBIE
HA3BaHMS OTJEJIbHBIX OPTaHUYECKUX BEIIECTB (ITHIICH, TPOIUIIEH, alleTUIICH, STUJICHTTUKOJIb,
TIMuepuH, Gpenon, popmanbaerui, aleTaibIerua, MypaBbiHas KUCIO0Ta, YKCYCHas KHCIIOTa,
OJIEMHOBAs KUCJIO0Ta, CTEAPUHOBAsI KUCIIOTa, INII0K03a, (PYKTO3a, KpaxMmal, LeIi0JI03a, TIUIUH);
chOpMUPOBAHHOCTb YMEHUS ONPEACIIATh BUIbI XUMUYECKOM CBSI3M B OPraHUYECKUX COSTUHEHUSIX
(omuHApHBIE U KPATHEIE);

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSThH ITOJOKEHUSI TEOPUU CTPOEHUSI OPraHMYECKHUX BELIECTB A.
M. BytnepoBa st 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; 3aKOH
COXpaHEHHUsI MacChl BEIIECTB;

chOpMUPOBAaHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOEHUE, GU3MUECKUE U XUMHUECKHE
CBOICTBa TUIIMYHBIX MPEICTABUTENEH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
ITUJICH, MPOIWJIEH, alleTUiIeH, OyTanueH-1,3, Metunoyraauen-1,3, 6eH30I1, METaHOJ, 3TAHOII,
ATUJICHTJIMKOIb, TTUIEPHH, (DEHOI, alleTalbIeTHI, MypaBbUHAs M YKCYCHAsl KHCIIOTHI, TTIIOKO3a,
Kpaxmall, [eJTI0J103a, aMUHOYKCYCHAs KUCI0Ta), WIUTFOCTPUPOBATh TEHETUYECKYIO CBSA3h MEXY
HUMH YPaBHEHUSMH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIUI C UCIIONIb30BAHUEM CTPYKTYPHBIX
(opmyur;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHUKH YTIIEBOJOPOIAHOTO ChIPbsl (HEPTH,
MPUPOAHBIN T'a3, YTOjb), CIIOCOOBI UX MEePepadOTKU U MPaKTUYECKOE MPUMEHEHUE POAYKTOB
nepepadoTKu;

chOpMUPOBAaHHOCTh YMEHUI MPOBOIUTH BEIYUCIICHHUS [0 XUMUYECKUM YPAaBHEHUSM (MaCCHI,
00BbEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WIIM MPOIYKTa PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB

WJIU TIPOJYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCTIOJB3YEMBIX B XUMHH MPU U3YUEHUH BEIIECTB U XMMHYECKHUX sBJICHUH (HaOIt01eHue,
U3MEpEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIIOIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIS
MIPUHATUS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSIX, CBSI3aHHBIX C BEUIECTBAMH U UX
MPUMEHEHHEM;

c(hOpMUPOBAaHHOCTb YMEHUI COOIIOAATH MpaBuJa MOJIb30BAHUS XUMUUECKON MOCYI0M U
nabopaTOpHBIM 000pYIOBAaHHEM, a TAK)KE MPaBUiIa OOpAIIEHNUS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSIMHU 10 BHITIOJTHEHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAaHHOCTb YMEHUH MJIAHUPOBATH U BBITIOJIHATH XUMUYECKUI SKCIIEPUMEHT (IIpeBpallleHus
OpraHMYECKHUX BELIECTB IIPU HarPEBAHUM, [TOJIyUEHHE STUIIEHA U N3yYEHUE €r0 CBOMCTB,



KaueCTBEHHBIC PEAKIIMHA OPTaHMYECKUX BEUIECTB, JeHATypalus OCJIKOB IIPU HArPEBAHUH, [IBETHbIE
peakuuu 6eKOB) B COOTBETCTBHUHU C MPABUIIAMH TEXHUKU O€30MaCHOCTH P 0OpaILEHUH C
BEIIECTBAMU U JIAOOPAaTOPHBIM 000pPYA0BaHUEM, ITPEJICTABIISATH PE3YJIbTAThl XUMUYECKOTO
JKCIIEpUMEHTa B (hOpME 3aMKiCH YPAaBHEHUI COOTBETCTBYIOUIUX PeaKIUid U GOpMyIHpOBaThH
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAaHHOCTh YMEHUI KPUTHUECKH aHATTU3UPOBATh XUMUYECKYIO HH(pOpMaIIHIO,
MOJIy4aeMYIO U3 pPa3HbIX HCTOYHUKOB (CpeicTBa MaccoBoi nHpopManuu, MHTEpHET U ApyTUX);
c(hOopMUPOBAaHHOCTH YMEHUMN COOJIIOIATH MPaBUIa IKOJIOTMYECKHU 11e71eCO00pa3HOro MOBEACHUS B
OBITY U TPYJOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHs CBOETO 3/I0POBbS 1 OKPYKAIOIIEH MPUPOIHON
Cpellbl, 0CO3HABaTh OMACHOCTh BO3ACHCTBUS Ha KUBbIE OPraHU3MBbI OMPEIEeTEHHBIX OPraHMUYECKUX
BEILIECTB, MOHUMas cMbIch noka3arens [1/IK, moscHsaTe Ha mpuMepax cnocoObl YMEHbIIICHUS 1
MPEAOTBPAILICHHS X BPEIHOTO BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKa;

IS 00yYaroUIMXcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/IOPOBbS: YMEHUE PUMEHSTh 3HAaHUS 00
OCHOBHBIX JJOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHYECKHUX SIBIICHUH;

JUTS CIEIBIX M CTA0OBUASAIINX 00YUaIOIUXCsl: YMEHHE UCII0JIb30BATh PENbePHO-TOUEUHYIO CUCTEMY
ob6o3Hauenwmii JI. bpaiins ny1s 3anmucu XuMu4eckux Gopmy.

11 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «O0mias 1 HeopraHudeckas XMMUs» OTPaKaroT:
c(OPMHUPOBAHHOCTH NMPEACTABICHUNA: 0 XUMHUUECKOI COCTABIISAIONIECH €CTeCTBEHHO-HAYYHON
KapTHHBI MUpPA, POJIM XUMHUH B MO3HAHUU SIBJICHUH MIPUPOJIbI, B (GOPMUPOBAHUH MBIIIJICHUS U
KyJbTYpbl JMYHOCTH, €€ (PYHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl peleHus
MPAKTUYECKUX 33]1a4 U SKOJIOTUYECKH 0O0CHOBAHHOT'O OTHOIICHHUSI K CBOEMY 37I0POBbBIO U
IIPUPOJHOM CpELE;

BJIaJICHUE CUCTEMOI XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIOIINE TOHATHUS
(XMMHYECKHI DJIEMEHT, aTOM, H30TOIl, S-, P-, d- 2JIEKTPOHHBIC OPOUTAIIN ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBINA 00BEM, BaJICHTHOCTb, JIEKTPOOTPULIATENLHOCTh, CTEIIEHb OKUCIICHHUS,
XUMHYECKasl CBA3b (KOBAJIEHTHAs!, HOHHAS, METAJLINYECKasi, BOJOPOAHAs ), KpUCTANINYECKas
peméTka, TUIbl XUMUYECKUX PEaKIMi, pacTBOp, JIEKTPOJIUTHI, HEANEKTPOIMTHI,
IEKTPOIIMTUYECKAS TUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEID, CKOPOCTh XMMHYECKOW PEaKIuHy,
XUMHYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHSI JIEKTPOJUTUUECKON TUCCOLMALINH,
nepuoanudeckuii 3akoH Jl. 1. MenneneeBa, 3aKOH COXpaHEHHS] MacChl BELIECTB, 3aKOH COXPAHECHUS
Y TIPEBPALICHUS SJHEPTUH MPU XUMHUECKHUX PEaKUsX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE IIOHUMAaHHUS IPUYMHHOCTU U CHCTEMHOCTH
XMMHUYECKUX SBJICHUM, (PaKTOJIOTHUECKHE CBEJICHHSI O CBOMCTBAX, COCTaBE, MOJIYYCHUH U
0€30MacHOM UCMOJIb30BAHUH Ba)KHEUIITNX HEOPraHUYECKUX BEIIECTB B ObITY U MPAaKTHUYECKON
JESTEIIBHOCTHU YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBISBIISTH XapaKTepPHbIE MPU3HAKY MOHATUH, YCTAaHABIMBAThH X
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS IPU OMMCAHUN HEOPTaHUYECKUX BEIIECTB
Y UX IPEBPALLICHUI;

c(OPMHUPOBAHHOCTh YMEHUI UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUUIsl COCTABICHUS (GOPMYIT
BEIIECTB U YpaBHEHUN XUMHUYECKHUX peakiuil, cucreMarnyeckytro HomeHknarypy (IUPAC) u
TpUBHUAIbHBIC HA3BAHMS OTAEJIbHBIX HEOPraHUYECKUX BeIleCTB (yrapHblii ra3, yriIeKUCIbIi ras,
aMMUaK, raiéHas U3BeCTb, HEral€Hast U3BECThb, IUThEBas COJIA, MUPUT U IpYTHUE);
c(OPMHUPOBAHHOCTH YMEHHH ONPEIEATh BAJIGHTHOCTh M CTENICHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMUUYECKOH CBS3H (KOBaJIEHTHAs, HOHHAs,
MeTaJInyecKas, BOJAOPOIHAs) B COCTUHEHUSX, TUIl KPUCTAIUTMYECKON pelIETKH KOHKPETHOTO
BELIECTBA (ATOMHAas1, MOJIEKYJISIpHAs, MOHHASI, METAJUIMUECKAs), XapaKTep CPebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHUII;



c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAIEKHOCTh HEOPTAHNYECKHUX BEIIECTB M0 UX
COCTaBY K ONpeeEHHOMY KJlacCy/TpyIine CoeIMHEeHnH (POCThIEe BEIECTBA — METAILIBI U
HEMeTaJlJIbl, OKCU/Ibl, OCHOBAHMUSI, KUCIOTHI, aM(OTEPHbIE TUIPOKCUIBI, COJIH);
c(hopMUPOBAaHHOCTh YMEHUHN PacKphIBATh CMBICT Neproanyeckoro 3akona [1. 1. Menneneesa u
JEMOHCTPHUPOBATH €TI0 CUCTEMATU3UPYIOIIYIO, OOBICHUTEIHHYIO U TPOTHOCTUYECKYIO (PYHKIINH;
chOpMUPOBAaHHOCTb YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOECHHUE aTOMOB XMMHYECKUX
anemeHTOB 1—4 nepuonos Ilepuoguyeckoii cucremsl XuMuyeckux 3iueMenToB /1. 1. Menpaeneesa,
UCTIOJIBb3YS MOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTAIINY, «IHEPTETHUCCKUE YPOBHUY», OOBICHATh
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUUYECKUX 3JIEMEHTOB U UX COEANMHEHUH MO MEPUOJIaM U
rpynnaM [leproanueckon cucteMbl XuMuueckux aiueMeHToB /1. . Menneneesa;
c(hOpMUPOBAaHHOCTh YMEHUHN XapaKTEPU30BATH (OMUCHIBATH) OOIINE XUMHUUECKHUE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, MOJATBEPKAATH CYIIECTBOBAHUE T€HETUYECKOMN
CBSA3U MEXJy HEOPraHUYECKUMH BEUIECTBAMHU C IIOMOLIBI0 YPABHEHUI COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKIIHil;

c(hOpMUPOBAaHHOCTH YMEHUS KJIACCU(PUIIUPOBATH XUMUUYECKHUE PEAKIIUHU 10 PA3TUYHBIM MPU3HAKAM
(4uciy M COCTaBy pearupyroux BEIIeCTB, TEIIIOBOMY YPEKTY peaKiiu, U3MEHEHHUIO CTeTIeHEeH
OKHCJICHUS 3JIEMEHTOB, 00OpPAaTUMOCTH PEaKIIMU, YYACTHIO KaTaau3aTropa);

c(hOopMUPOBAaHHOCTh YMEHUHN COCTABJISATh YPABHEHUS PEAKIIUN PA3TUYHBIX TUIIOB, TIOJIHBIC U
COKpalni€¢HHbIC YPaBHEHHS PEAKIIU HOHHOTO 0OMEHA, YUUTHIBAS YCIOBUS, IIPU KOTOPHIX 3TH
peakuu UAYT 10 KOHIA;

chOpMUPOBAaHHOCTH YMEHUI MPOBOAUTH PEAKIIMHU, TIOJITBEPKIAIOIINE KaYeCTBEHHBIN COCTaB
Pa3IUYHBIX HEOPTAHMYECKUX BEIECTB, PACIIO3HABATH OMBITHBIM ITYTEM MOHBI, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEILIECTB;

chOpMUPOBAaHHOCTh YMEHUH PaCKpPhIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MTOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OallaHCca 3TUX PEaKIInii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIINH OT
pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMUYECKOTO PABHOBECHSI B 3aBUCUMOCTH OT
BHeIHero Bo3ericTus (mpuraun Jle [llaTense);

c(hOpMUPOBAaHHOCTh YMEHUHN XapaKTEPU30BATh XUMHUUECKHE MTPOIIECCHI, JICKAIIIUE B OCHOBE
MPOMBIIIJIEHHOTO TOJTYYEHUsI CEPHON KUCTIOTHI, aMMHAKa, a TaKKe C(HOPMUPOBAHHOCTH
mpeicTaBleHui 00 OOIMX HAYYHBIX MPUHIIUIIAX U HKOJIOTHYECKHUX MPoOIieMax XUMHUIECKOTO
MPOU3BOJCTBA;

c(hOpMUPOBAaHHOCTh YMEHUHN MTPOBOJIUTH BBIUUCICHHUS C UCTIOIB30BaHUEM MTOHSATHS «MaccOoBasi 0
BEII[ECTBA B PACTBOPEY», 0OBEMHBIX OTHOIICHHI ra30B MPU XUMUYECKUX PEAKIIMSIX, MACChI BEIIECTBA
i 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJTHOTO U3
YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIOBOTO 3¢ (eKTa peakiiui Ha OCHOBE 3aKOHOB COXPaHECHUS
Macchl BEILECTB, MPEBPAILECHUS U COXPAHEHUSI SHEPTHH;

chOpMUPOBAaHHOCTh YMEHUI COOIIOAATH MPaBUJa MOIb30BAHUS XUMHUUECKON TTOCYI0M U
71ab0paTOPHBIM 000PYAOBAHKEM, a TAKXKE MPaBUiIa OOpAIIEHHs C BEIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSMHU 110 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUUECKUX OIBITOB;

chOpMUPOBAaHHOCTh YMEHUH IJIAHUPOBATH U BBITIOIHATh XUMHUUECKHI SKCIIEPUMEHT (Pa3ioKeHUe
MEPOKCH/IAa BOJOPOAa B MPUCYTCTBUU KAaTAJIU3aTOPa, ONPEIEIICHUE CPE/Ibl pACTBOPOB BEILECTB C
MTOMOIIBI0 YHUBEPCATHLHOTO HHNKATOPA, BIUSHHUE PA3IMUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOM
peakiuu, peakiii HOHHOTO OOMEHa, KaYeCTBEHHBIC PEaKIluu Ha CyIb(har-, KapOoHAT- U XJIOPHI-
AHUOHBI, HA KATUOH AMMOHMUS, PEIICHHE SKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMaM «MeTabl» 1
«HewmeTamibl») B COOTBETCTBUU C TTPaBUJIaMU TEXHUKHU 0€30MaCHOCTHU TIPHU OOPAIICHUH C
BEIlIECTBaMU U JJaOOpPaTOPHBIM 000PYAOBAHUEM, TIPEACTABIATH PE3YIbTaThl XUMUUECKOTO
HKCIIEpUMEHTA B (JOpME 3aMHUCH YPABHEHHUI COOTBETCTBYIOIIUX PEaKIUil 1 POpMyITupOBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAaHHOCTh YMEHUN KPUTUUECKH aHATM3UPOBATH XUMUUYECKYIO HH(OPMAIIUIO,
MOJIy4ae€MYIO U3 pa3HbIX HCTOYHUKOB (CPECTBA MACCOBOM KOMMYHUKALMH, IHTEpHET U ApYyrux);



c(OPMHUPOBAHHOCTh YMEHHI COOIIOATh MTPAaBHJIa YKOJOTHUECKHU [EIeCO00Pa3HOTO MOBEACHUS B
OBITY M TPYJOBOH J1€ATEIBHOCTH B LEJISIX COXPAHEHHs CBOET0 370POBbs U OKPY’KAIOLIEH MPUPOIHOM
Cpellbl, 0CO3HAaBaTh ONACHOCTh BO3ACICTBUS Ha )KUBbIE OPraHU3MBbI OIIPENEIEHHBIX BELIECTB,
noHumasi cmbica nokaszarens [1JIK, moscHaTe Ha npuMepax crnocoObl yMEHbIIEHUS U

MPEAOTBPAILICHHS KX BPEIHOTO BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

111 00y4aIOUIMXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbsI: YMEHHE IPUMEHSAThH 3HAHUS 00
OCHOBHBIX JJOCTYIHBIX METOJ[aX NO3HAHUS BELIECTB U XUMUYECKUX SIBJICHU;
JUIS CIEIBIX M CTA0OBUASAIINX 00YYaIOIUXCsl: YMEHNE UCII0JIb30BATh PENbePHO-TOUEUHYIO CUCTEMY

ob6o3nauenwmii JI. bpaiins nys 3anmucu XuMu4eckux Gopmy.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

No HaumenoBanue paszuenoB U teM | KoJIMUeCcTBO 4acoOB SNIEKTPOHHbIE (undposbie)
MIPOrpaMMBbI o6pasoBaTesibHble pecypcbi

BCETO ‘ K/p | Ip/p

Pa3nen 1. TeopeTnueckue 0OCHOBbLI OPraHHMYeCKOH XUMHH

1.1 [Ipenmer opranuyeckol Xumuu. | 3 0 0 bubnuoreka LHOK
Teopust cTpoeHHSI OpPraHUYECKHUX https://m.edsoo.ru/7f41837c
coenunennii A. M. byrieposa
Hroro no pazneny 3 0 0

Pa3nea 2. YrieBogopoasbl

2.1 [IpenensHble  yraeBogopoabsl — | 2 0 0 bubnuoreka LHOK
AJIKAHBI https://m.edsoo.ru/7f41837c

2.2 HemnpenenbHbie  yriaeBoaoponsl: | 6 0 1 bubnuoreka HOK
AJIKEHbI, AJIKAJIUEHBI, AJIKUHbI https://m.edsoo.ru/7f41837c

2.3 ApomaTHiecKkue yriaeBog0poabl 2 0 0 bubnuortexa [HOK

https://m.edsoo.ru/7f41837c

2.4 [IpupogHble UCTOYHUKM  yrie- | 3 1 0 bubmnoreka HOK
BOJIOPOJIOB M UX IepepaboTka https://m.edsoo.ru/7f41837c
Hroro no pazneny 13 1 1

Paznen 3. Kucjopoaconep:kaume opraHu4ecKue coeTHHEHHsI

3.1 Cnuptel. ®enon 3 0 0 bubnuoreka HOK
https://m.edso0.ru/7f41837c
3.2 Anpaerunsl. Kap6oHOBBIE 7 0 1 bubmnorexa [HOK
KUCIOTHL. CIOKHBIE d(DUPHI https://m.edso0.ru/7f41837c
33 VrieBoant 3 0 1 bubmunorexa [HOK
https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 13 1 1
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeTMHeHUus
4.1 OO0mIue CBOMCTBAa METAIIIOB 3 0 0 bubnuoreka HOK
https://m.edso0.ru/7f41837c
Hroro no pazneny 3 0 0
Paspnen S. BeicOKOMOJIEKY ISIpHbIE COCAUHEHUS
51 [Tnactmaccel. Kayuyku. Bonokna | 2 0 0 bubnuoreka HOK
https://m.edsoo0.ru/7f41837c
Hroro no pasneny 2 0 0
OBIIEE KOJIMYECTBO | 34 2 2
YACOB I10 ITPOTPAMME
TEMATHYECKOE IINTAHUPOBAHUME
11 KJIACC
No HaumenoBanue pasnenoB u tem | KoauyecTBO 4aCOB JNeKTPOHHble (undposble)

POrpamMMbl

obpasoBaTeibHble pecypchbl



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

| | Bcero |x/p | Ip/p |
Pa3nes 1. TeopeTuueckue 0CHOBBI XHMHHU
1.1 Crpoenue atomoB. [lepuoanue- 3 0 0 bubnuoreka LHOK
KHii 3aK0H 1 ITeprogudeckas https://m.edsoo.ru/7f41837c
CHUCTEMa XMMUYCCKUX 3JICMCHTOB
. . MengeneeBa
1.2 CrtpoeHue BemiecTBa 4 0 0 Bubmnoreka ILHOK
https://m.edsoo.ru/7f41837c
1.3 . MHOT000Opa3ue BemecT 6 1 1
Hroro no pazneny 13 1 1
Paznen 2. Heoprannuyeckasi xumus
2.1 MerTamsl 6 0 1 bubnuoreka [HOK
https://m.edsoo.ru/7f41837c
2.2 Hemeramnsr 9 1 1 bubnuoreka [HOK
https://m.edsoo.ru/7f41837c
2.3 CBsi3b HEOPraHUYECKUX U 2 0 0 bubnuoreka [HOK
OpPraHUYeCKUX BEIIECTB https://m.edsoo.ru/7f41837c
Hroro no pazneny 17 1 1
Paznen 3. Xumus u )Ku3Hb
3.1 XuMHUS U )KU3Hb 4 0 0 bubmnoreka HOK
https://m.edsoo.ru/7f41837c
Hroro no pazneny 4 0 0
OBIIEE KOJIMYECTBO | 34 2 3
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne | TEMA YPOKA KOJMYECTBO YACOB | IATA
BCE | KOHT | ITIPAKT N3YYEHUSA
ro P
1 [Ipeamer oprannveckoit 1 0 0 04..-08.09. | bubnuotexa LIOK
XUMUH, €€ BOSHUKHOBEHHUE, 2023 https://m.edsoo.ru/00adb59
pa3BUTHE U 3HAUYCHUE e
2 Teopus crpoeHus 1 0 0 11..-15.09. | bubnmoreka [JOK
OpPraHUYeCKUX COCTUHEHUI A. 2023 https://m.edsoo.ru/00adb6b
M. BytnepoBa, €€ OCHOBHBIE 6
TIOJIOYKCHHSI
3 | [IpencraBnenue o knaccudpu- | 1 0 0 18.-22.09. | bubmmoreka LIOK
Kalli{d OPraHMYECKHUX Be- 2023 https://m.edsoo.ru/00adb7e
mectB. Homenkinarypa (cucre- 2
MaTHYeCKasi) ¥ TPUBHAIILHBIC
Ha3BaHUS OPraHHYCCKUX
BEIICCTB
4 AJIKaHBI: COCTaB M CTPOCHUE, 0 0 25.-29.09. | bubmuoreka IJOK
TOMOJIOTHYECKHUH PsijT 2023 https://m.edsoo.ru/00adbcb
0
5 Meran u 3TaH — npocreiimue | 1 0 0 02-06 10. | bubaunoreka LJOK
NPE/ICTABUTEIIN aJIKAaHOB 2023 https://m.edsoo.ru/00adbe9
a
6 AJIKEeHBI: COCTaB U CTPOCHUE, 1 0 0 09-13.10. | bubaunoreka LJOK
CBOWCTBA 2023 https://m.edsoo.ru/00adc28
C
7 DOTUJICH U TIPOITUIICH — 1 0 0 16-20.10 | bubmuoreka [JOK
MPOCTEUIIIHNE IPEACTABUTEIN 2023 https://m.edsoo.ru/00adcad
AJTKCHOB e
8 [TpakTuueckast paborta No 1. 1 0 1 23-27.10 | bubnuoteka [IOK
«[Tony4enue sTuiICHA U 2023 https://m.edsoo.ru/00adcd6
W3y4YEHUE €ro CBOMCTB» 8
9 Anxanuensl. byraguen-1,3 u 1 0 0 07-10.11 | bubmuoreka IJOK
MeTuioyTanuen-1,3. 2023 https://m.edsoo.ru/00add44
[Tonmy4yeHne CHHTETHYECKOTO 8
KaydyKa U Pe3HHBI
10 | ANKHHBL: COCTaB U 1 |0 0 13-17.11 | bubmuoreka [JOK
0COOCHHOCTH CTPOCHHUS, 2023 https://m.edsoo.ru/00add5d
TOMOJIOTHUYECKUHN PSIII. 8
AneTuneH — npocTenInn
MIPEICTABUTEIb AIKMHOB
11 | Beluncienus o ypaBHEHUIO 1 |0 0 20-24.11 | bubnuoteka [IOK
XMMHYECKON peaKiuu 2023 https://m.edsoo.ru/00add8b
2
12 | Apensr: O€H30J U TOTYOJ. 1 |0 0 27.11 -1.12 | bubaumoreka [JOK
TokcuyHOCTH apeHOB 2023 https://m.edsoo.ru/00add9d
4
13 | I'enetnueckas cBs3b 1 |0 0 04-08.12. | bubaumoreka [JOK
yTIEBOJIOPOJIOB, 2023 https://m.edsoo.ru/00addd1
MPUHAJISKAIINX K 2
pa3IUYHBIM KJIACCaM
14 | IlpupoaHbIE HICTOYHUKH 1 |0 0 11-15.12. | bubmmoteka [IOK
YTJIEBOAOPOAOB: IPUPOIAHBIH 2023 https://m.edsoo.ru/00addbf
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ra3 ¥ MOIMYyTHbIC HEPTSIHBIC a
ra3bl, HeQTh ¥ MMPOIYKTHI €€
nepepaboTKu
15 | IIpupoaHbie HICTOYHUKH 18-22.12 | bubmmoreka [IOK
YIJIEBOJIOPOIOB: PUPOIHBIN 2023 https://m.edsoo.ru/00addec
ra3 v MomnyTHbIE HEQTIHbBIC 0
rassl, HeTh ¥ MIPOIYKTHI €&
nepepaboTKH
16 | KonrtpomnpHas pabora mo 25-29.12. | bubnmoreka [JOK
paszaeny «YTIeBOI0POIbD» 2023 https://m.edsoo.ru/00addfe
2
17 | IlpenenbHblE OTHOATOMHBIE 09-12.01 | bubmumoteka [IOK
CIIMPTHI: METAHOJ M ATAHOJI. 2024 https://m.edsoo.ru/00ade10
Bonopoanas cBsi3b 4
18 | MHOroaroMHbl€ CIUPTHI: 15-19.01 | bu6mmoreka [IOK
ATUJICHTIIMKOJb U TIIUIEPUH 2024 https://m.edsoo.ru/00ade34
8
19 | ®denou: cTpOCHUE MOJIEKYIIBI, 22-26.01 | bubmmoteka [IOK
(bu3nyecKre U XUMHUECKUE 2024 https://m.edsoo.ru/00ade48
CBOWCTBA, IPUMEHEHHE 8
20 | Anpaeruapl: GopMabaCTUI U 29.01-2.02 | bubnuotreka [IOK
areTanbaeru. AIETOH 2024 https://m.edsoo.ru/00ade64
a
21 | OMTHOOCHOBHBIC TIPEICITHHBIC 05-09.02 | bubmmoteka [IOK
KapOOHOBBIE KHCIIOTHI: 2024 https://m.edsoo.ru/00ade64
MYpPAaBbHHAs U YKCYCHAs a
22 | Ilpaktuueckas padora Ne 2. 12-16.02. | bubnuoteka LIOK
«CBoiicTBa pacTBopa 2024 https://m.edsoo.ru/00ade80
YKCYCHOW KUCIIOTBI» 2
23 | CteapuHOBas ¥ OJICHHOBAS 19-22.02. | bubmmoteka [IOK
KHCJIOTBI, KaK MPeICTaBUTEITH 2024 https://m.edsoo.ru/00adea2
BBICIIINX KapOOHOBBIX KHCIIOT 8
24 | Mputa Kak COJIM BBICIITUX 26.02- 1.03 | bubamoreka [JOK
KapOOHOBBIX KHCIIOT, UX 2024 https://m.edsoo.ru/00adec8
MOIOLIee ACHCTBUE a
25 | CroxHbie 23pUpPHI KakK 05-09.03 | bubmuoteka [IOK
MPOM3BOIHBIC KAPOOHOBBIX 2024 https://m.edsoo.ru/00adec8
KUCTOT. [ Maponn3 CloKHbBIX a
3¢upoB
26 | XKupsr: runponus, 11-15.03. | bubnuoteka [IOK
NpUMEHEHHe, OMOIOTHYeCKast 2024 https://m.edsoo.ru/00adbch
POJIb )KUPOB 0
27 | YrieBoabl: cocTas, 18-22.03. | bubaunoreka IJOK
knaccudukanus. Baxueitmme 2024 https://m.edsoo.ru/00adbe9
MPEJICTaBUTEINHN: TIFOKO03a, a
bpykTo3a, caxaposa
28 | KpaxMai u 1esumoiio3a Kak 01-5.04. | bubmmoteka [IOK
MIPUPOJIHBIE MTOJIUMEPHI 2024 https://m.edsoo.ru/00adc28
C
29 | KonrponbHas paboTa 1o 08-12.04. | bubaunoreka [JOK
paszaeny 2024 https://m.edsoo.ru/00adcad
«Kucnopoacoaepxariue e
OpPTaHUYeCKUE COCTUHEHHSI
30 | AMUHBI: METUJIAMUH M aHUJIUH 15-19.04. | bu6aumoreka IJOK
2024 https://m.edsoo.ru/00adcd6
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8

31 | AMHUHOKHUCIIOTBI KaKk 1 22-26.04. | bubmuoreka [JOK
amdoTepHbIe OpraHnYecKue 2024 https://m.edsoo.ru/00add44
COEIMHEHMS, UX 8
OHMOJIOTMYeCKOe 3HAUCHHE.

IlenTuael

32 | benku xak npupo HbIE 1 29.04-3.05 | bubmumoteka [IOK
BBICOKOMOJIEK YIIIPHBIC 2024 https://m.edsoo.ru/00add5d
COCJIMHCHHMS 8

33 | OcHOBHBIE IOHATUS XUMHH 1 06.05.2024 | bubauoreka [JOK
BBICOKOMOJIEK YIIIPHBIX 13-17.05. | https://m.edsoo.ru/00add8b
COCIMHCHMI 2024 2

34 | OcHOBHBIE METOIBI CHHTE3A 1 20-24.05. | bubmauoreka IIOK
BBICOKOMOJICKYJISIPHBIX 2024 https://m.edsoo.ru/00add9d
coenuHeHni. I1macTMacckl, 4
Kay49yKH, BOJIOKHA
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne

TEMA YPOKA

KOJHUYECTBO YACOB

BCET'O

KOHTP

IIPAKT

JATA
N3YUYEHUS

1

XUMHWYECKHUH DJIEMEHT. ATOM.
DeKTpoHHas: KOH(pUTypauus
aTOMOB

1

0

0

04..-08.009.
2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

Ilepuoauueckuii 3aK0H U
[lepnonnueckas cucrema

XUMHYECKHX 31eMeHToB /1. H.

Menpneneesa, UX CBS3b C
COBPEMEHHOM Teopuen
CTPOEHHS aTOMOB

11..-15.09.
2023

bubmuoreka [JOK
https://m.edsoo.ru/00adb6b6

3aKOHOMEPHOCTH U3MEHEHUS
CBOICTB XUMHUYECKUX
AJIEMEHTOB U UX COCIMHEHUN
[0 TPpyNIaM U Mepuoaam.
3HaueHue NepruoIMIECKOro
3aKOHA U CHCTEMBbI
XUMHUYECKHX 3jieMeHTOoB J[. 1.
MenpeneeBa B pa3BUTHH
HAyKHU

18.-22.09.
2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

CTpoeHue BellecTBa.
XuMudecKkas CBSI3b, €€ BU/IHI,
MEXaHU3MbI 00pa30BaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b

25.-29.09.
2023

bubmuorexa [JOK
https://m.edsoo.ru/00adbch0

BaneHTHOCTB.
DNEeKTPOOTPULIATENHHOCTb.
CrerneHb OKUCIEHUS.
BermiectBa MONEKyIsIpHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS

02-06 10.
2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

[ToHsiTHE O THUCTIEPCHBIX
cucremax. cTuHHBIE 1
KOJUIOUIHBIE PACTBOPBI.
MaccoBas 101 BEIlleCTBa B
pacTBope

09-13.10.
2023

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

Knaccudukanus u
HOMEHKJIAaTypa

HEOPTaHNYCCKUX COGHHHCHHﬁ.

I'eneTnueckas CBA3b
HCOPTaHNYCCKUX BEIICCTB,
Pa3JIMYHBIX KJIACCOB

16-20.10
2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

Knaccudukanmst xumMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHUYEeCKONW XUMHH. 3aKOH
COXPAHEHHUSI MACChl BEILECTB;
3aKOH COXPaHEHHUs 1
MIPEBPALLECHUS YHEPTUU [TPU
XUMHYECKUX PEAKIUAX

23-27.10
2023

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

CKOpOCTb peakiuu.

07-10.11

bubmmorexa [JOK
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OOpaTuMbIe PeaKIIvH. 2023 https://m.edsoo.ru/00add448
XHUMHUYECKOE PABHOBECHE

10 | IIpaktuueckas pabora Ne 1. 13-17.11 | bu6mmoteka [IOK
«BrnusiHUE pa3mUUHBIX 2023 https://m.edsoo.ru/00add5d8
(bakTOpPOB HA CKOPOCTH
XAMHYECKOU PEAKIIUN

11 | Dnexrponutruyeckas 20-24.11 | bubmuoteka [JOK
nuccoranus. [Torsitue o 2023 https://m.edsoo.ru/00add8b2
BOZIOpOAHOM Toka3atene (pH)
pactBopa. Peakiiuu noHHOTO
obmena. ['maponus
OpPTaHHYECKUX H
HEOPraHMYECKUX BEIIECTB

12 | OkuciurensHo- 27.11-1.12 | bubnmoreka [JOK
BOCCTaHOBUTEIIbHBIE PEAKIIHH. 2023 https://m.edsoo.ru/00add9d4
[TonsiTre 06 AMEKTpOIIH3E
pacIuIaBoB M paCTBOPOB COJICH

13 | KonTponpHas pabora 1o 04-08.12. | bubnmoreka [JOK
pazneny «TeopeTrueckue 2023 https://m.edsoo.ru/00addd12
OCHOBBI XUMHUW)

14 | Metaibl, UX MOJIOKEHHUE B 11-15.12. | bubauoteka [{OK
[eproanyeckoii cucreme 2023 https://m.edsoo.ru/00addbfa
XUMHUYECKUX 3eMeHToB /1. W.

MemnneneeBa 1 0COOCHHOCTH
cTpoeHust atToMoB. OO1IHe
¢duznueckue cBoicTBa
METAJUIOB

15 | CruiaBbl METaJIOB. 18-22.12 | bubnmoreka [JOK
DIEKTPOXUMHUYUCCKUH Psifl 2023 https://m.edsoo.ru/00addecO
HaIPSDKEHUN METaJIOB

16 | Xumuueckue CBOMCTBA 25-29.12. | bubmuoreka [IOK
BR)XHEHIIINX METAJIJIOB 2023 https://m.edsoo.ru/00addfe2
(HaTpuii, KA, KaJIbIIUA,

MarHuii, aTFOMUHHIN) U UX
COeTMHEHNN

17 | Xumuueckue CBOMCTBA Xpoma, 09-12.01 | bubaunoreka [IOK
MEJIM ¥ UX COCIMHCHHI .2024 https://m.edsoo.ru/00ade104

18 | XumMuueckue CBOMCTBA IIMHKA, 15-19.01 | bu6mmoreka I[IOK
JKee3a M UX COCTMHCHHI .2024 https://m.edsoo.ru/00ade348

19 | Hemerasmibl, UX MOJOKEHUE B 22-26.01 | bubmuoteka [JOK
[eproandeckoii cucreme .2024 https://m.edsoo.ru/00ade488
XAMHUYECKUX d1eMeHTOB /1. 1.

MenzeneeBa 1 0COOEHHOCTH
CTPOEHHS aTOMOB

20 | ®usnyeckue CBOMCTBA 29.01-2.02 | bubmmoteka [{JOK
HEMETAJJIOB. AJIJIOTPOMHS 2024 https://m.edsoo.ru/00ade64a
HEMETaJUIOB (Ha IpuUMepe
KHCTIopoJia, cepsl, hocdopa u
yriieposia)

21 | XuMHuecKue CBOMCTBa 05-09.02 | bubauoteka [{OK
rajJoreHoB, Cepbl U UX 2024 https://m.edsoo.ru/00ade64a
COEMHEHUI

22 | XuMHYECKHE CBOMCTBA a30Ta, 12-16.02. | bubauoteka [JOK
docodpa 1 ux coeTMHEHUI 2024 https://m.edsoo.ru/00ade802
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23 | XuMHUYECKHE CBOICTBA 1 19-22.02. | bubmmoreka [IOK
yriaepoja, KpeMHHS U UX 2024 https://m.edsoo.ru/00adea28
COECTMHEHNN

24 | Ilpaktuueckas padora Ne 2. 1 26.02- 1.03 | bubmmoreka [JOK
"Pemenue 2024 https://m.edsoo.ru/00adec8a
IKCIIEPUMEHTAIBHBIX 33124 110
teMe «Metasub"

25 | [IpumeHeHHne BaXKHEHIIINX 1 05-09.03 | bubamoreka LIOK
HEMETAIUIOB U UX COEIUHCHUN .2024 https://m.edsoo.ru/00adec8a

26 | O6obmeHue u 1 11-15.03. | bubmuoteka [{JOK
cHCTEeMaTH3alKs 3HAHHUH 10 2024 https://m.edsoo.ru/00adbch0
teme «Hemeramib».

Bbruuciienus mo ypaBHEHUsIM
XUMHUYECKUX PEaKUUi U
TEPMOXUMHUYECKUE PACUETHI

27 | Ilpaktuueckas pabora Ne 3. 1 18-22.03. | bubmoteka [{JOK
«Permenne 2024 https://m.edsoo.ru/00adbe9a
IKCIIEPUMEHTAIBHBIX 33124 110
teme "Hemerasmibl"»

28 | KonrpompHas pabora 1o 1 01-5.04. | bubmuoreka [IOK
TeMaM «MeTallIbl» | 2024 https://m.edsoo.ru/00adc28c
«Hemeraiutb»

29 | Heopranuueckue u 1 08-12.04. | bubaunoreka [JOK
OpPraHUYECKUE KUCIIOTHI. 2024 https://m.edsoo.ru/00adcade
Heopranuueckue u
OpPTaHWYECKHUE OCHOBAHUS

30 | AM¢oTepHbIE HEOPraHUYECKHE 1 15-19.04. | bubmmoreka LIOK
1 OPraHUYECKUE COCTUHCHHUS. 2024 https://m.edsoo.ru/00adcd68
I'enernueckas cBsi3b
HEOPraHUYECKUX U
OpPTaHWYECKUX BEIICCTB

31 | Poaps xumuu B obecrieueHUN 1 22-26.04. | bubmuoreka [IOK
9KOJIOTHYECKOMH, 2024 https://m.edsoo.ru/00add448
DHEPreTUYECKON U MULIEBOU
0€30MacHOCTH, pa3BUTUHU
MEIUIIHBI

32 | IlpencraBienus 06 o0IMX 1 29.04-3.05 | buGmmoteka [{OK
HAYYHBIX IPUHITUIIAX 2024 https://m.edsoo.ru/00add5d8
MIPOMBIIIIJICHHOTO TTOJTYYeHUS
BaXHEHIIINX BEIIECTB

33 | YenoBek B MUpE BEIIECTB U 1 06.05.2024 | bubnmoreka [IOK
MaTepHaoB 13-17.05. | https://m.edsoo.ru/00add8b2

2024
34 | Xumus u 310pOBbE YEIOBEKA 1 20-24.05. | bubanoreka [JOK
2024 https://m.edsoo.ru/00add9d4
OBILEE KOJIMYECTBO 34
YACOB I10 TTPOT'PAMME

YYEBHO-METOJMYECKOE OBECIIEHEHME OBPA30OBATEJIBHOTI'O ITPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI IJ1A1 YUEHUKA


https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

» Xumust, 10 xiace/ I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A., AKIrOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBemieHue)

* Xumus, 10 kmacc/ I'abpuensa O.C., OOIIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»;
AxuumonepHoe o6miectBo «M3narensctBo «lIpocBemnienue

* Xumus, 11 knacc/ I'abpuensu O.C., Octpoymos WU.I'., Cnagkos C.A., AKIIMOHEpHOE 00I1IECTBO
«M3narenscTBO «IIpocBemeHne)

METOJNYECKUWE MATEPHUAJIbBI JIJIS1 YUUTEJLA

I"abpuensn, O. C. Metoanueckoe nmocoobue Xumus 10 xmacc
https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
I'abpuensan, O. C. Metoauueckoe nocodue Xumus 11 kiace
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
INabpuensu, O. C. Xumus 10-11 xnacc. ba3oBsiil ypoBeHb. MeToan4ecKre peKOMEH IAINH U
pabouas nmporpamMmma
https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf
INa6puensn, O. C. Xumus 10-11 knacc. ba3zoBelit ypoBenb. Metoauueckoe nocooue
https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4fo4d63.pdf

H1PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
["abpuensan, O. C. Metoauueckoe nocodue Xumus 10 kmacc
https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
I"abpuensu, O. C. Meroanueckoe nmocodbme Xumus 11 xmacc
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
I"abpuensan, O. C. Xumus 10-11 knacc. ba3zoBblil ypoBenb. MeTonnueckue peKOMEHAALNN U
pabouas mporpamMma
https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf
INabpuensy, O. C. Xumus 10-11 xnacc. ba3oBsiil ypoBenb. MeToanueckoe nocooue
https://drofa-ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4fo4d63.pdf



