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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no XxuMuu Ha ypoOBHE CpPeHEr0 00IIero oopa3oBaHus pa3padoTaHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 oOpazoBaHuu B
Poccuiickoit @eneparuny», TpeOOBaHUHN K pe3ybTaTaM OCBOCHUS (penepanibHON
o0Opa3oBaTenbHOM MporpaMMbl cperHero oomiero oopazoBanus (POIT COO),
MpeACTaBICHHBIX B DeepaibHOM rOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, ¢ yuérom Konnenmuu npemnogaBanus yaeOHOTO IpeIMeTa
«Xumus» B 00pa3zoBaTeIbHBIX opranu3anusx Poccutickont Deaepanmn,
peanu3yIouMx OCHOBHbBIE 00pa30BaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX
nosnoxkennit «Ctpateruu pazBuTs Bociutanus B Poccuiickoii @enepannn Ha
nepuon a0 2025 roga» (Pacnopsikenue [IpaBurensctBa PO ot 29.05. 2015 Neo
996 - p.)

OCHOBY IOJX0JIOB K pa3pabOTKe MPOrpaMMbl [0 XUMUU, K ONPEETICHUIO 001Ien
cTpaTeruu oOy4eHus, BOCIIUTAHUS U PA3BUTHUS OOYJAIOIIUXCS CPECTBAMU
yueOHoro npeamera «Xumus» 1uist 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
KoHnenTyanbHbie nmojoxxeHus GI'OC COO o B3anM000yCIOBICHHOCTH IIEJIeH,
coJiep KaHusl, pe3yIbTaTOB OOYUYEHHs U TPEOOBaHUI K YPOBHIO IMOJTOTOBKH
BBIITYCKHUKOB.

B cooTBeTCTBUM C TaHHBIMU MOJIOKEHUSAMH MpOorpaMMa 1o XuMuu (0a30BbIi
YPOBEHB) HA YPOBHE CPEIHETO 00I1IeTO 00PA30BaAHUS:

yCTaHaBJIMBAET 00s13aTesIbHOE (MHBAPUAHTHOE) IIPEAMETHOE COJIEpKaHMUE,
OTpENIEIIICT KOJIMUYECTBEHHbIC U KAUECTBEHHbBIC €r0 XapaKTEPUCTUKH Ha KaXKIOM
JTare U3y4YeHUs MPeAMETa, TPeAyCMaTPUBAET MPUHIIUIIBI CTPYKTYPUPOBAHUS
COJIEpKaHMs U PACIPENICIICHHS €r0 0 KJIaccaM, OCHOBHBIM pa3zesiaM U TeEMaM
Kypca,

Ta€T MPUMEPHOE pacrpeiesieHre YIeOHbIX YacoB M0 TEMATHUYECKUM pa3ieliaMm,
PEKOMEHAYET MPUMEPHYIO TTOCJIEI0BATEILHOCTh U3YUYEHUSI OTJICTBHBIX TEM Kypca
C YU4ETOM MEXKMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
mpoIiecca, BO3pacTHbIX 0coOeHHOCTeH oOyyvatomuxcs 10—11 kiaccos;

JNA€T METOJUYECKYI0 MHTEPIPETALIMIO LIEJe 3YUEHUs MPEIMETa HA YPOBHE
COBPEMEHHBIX PUOPUTETOB B CUCTEME CPETHEr0 00111er0 00pa3oBaHus,
COJIepKaTEIbHOW XapaKTePUCTUKU IIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS
OCHOBHOI 00pa3oBaTeILHOM IPOrpaMMBI CPEIHEr0 00IIETo 00pa30BaHMs
(JIMUHOCTHBIX, METANIPEAMETHBIX, MPEIMETHBIX ), OCHOBHBIX BHUIOB yU4€OHO-
MO3HABATENILHON JEATEIbHOCTA 00YUYarOIIErocsi 0 OCBOCHUIO COJICPKAHUS
npeamera. [1o Bcem Ha3BaHHBIM MO3UIIUSAM B MPOrpamMMe 10 XMMUHU COOJTIOIcHA
MPEEMCTBEHHOCTh C eiepaabHOi pabouel mporpaMMoi OCHOBHOTO OOIIETO



oOpa3oBaHus MO XUMHUH (U1 8—9 Ki1acCcoB 00pa30BaTENbHBIX OPraHU3AIUH,
0a30BbIl YPOBEHB ).

Xumuueckoe 00pa3oBaHue, MOTy4yaeMOoe BbITYCKHUKAMH 00111e00pa30BaTeIbHOM
OpraHu3alluy, SIBJIIETCS HEOTHEMIIEMON YacThIo UX 00pa3oBaHHOCTH. OHO
CILy’KMT 3aBEpLIAIOLIUM HTAllOM peaan3ally Ha COOTBETCTBYIOIIEM eMy 0a30BOM
YPOBHE KIIFOUEBBIX EHHOCTEH, MPUCYIUX LIEJIOCTHON CHCTEME XUMHUYECKOTO
oOpa3oBaHMsl. DTH IEHHOCTHU KacaloTCs MO3HAHUS 3aKOHOB MPUPOJIHI,
(bopMHpOBaHUS MUPOBO33PEHHUS U O0ILEH KyJIbTYphI UEJIOBEKA, & TAKKE
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M MPUPOTHOMN
cpene. Peanuzyercst xumudeckoe oOpazoBaHue 00y4aronuxcsi Ha ypoBHE
CpellHero o0111ero o0pa3zoBaHus CpeicTBAMU Y4eOHOTO npeaMeTa « XUMUs,
COJIep>KaHUE U MOCTPOCHUE KOTOPOro ONPENENEHbl B IPOrPaMME 110 XUMHH C
y4€TOM CIleUU(PUKN HAYKU XUMUH, €€ 3HAUCHUS B TO3HAHUU NTPUPOBI U B
MaTepHalIbHON XKU3HU O0ILECTBA, a TAKIKE C YUETOM OOILIUX LIeJIel U TPUHIIUIIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEJTHETO OOILEro
oOpazoBanus B Poccuiickoit deneparuu. Tak, Hanpumep, npu GopMUpPOBaAaHUHU
coJiepKaHus peaMeTa « XUMUS» YUTEHBI CIEAYIOUINE MOJI0KEHHS O CelUpUKe
Y 3HAYCHUU HAyKU XUMUHU.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOjib B
COBPEMEHHOW LIMBUJIN3AIMH, B CO3/IAHUH HOBOM 0a3bl MaTepUaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOT'O MBIIICHUS,
B CO3/IaHUE LEJIOCTHOTO MPEICTABICHUS 00 OKPYKaIOLIEM MUPE KaK O €MHCTBE
IPUPOJIbI U YelIOBEKa, KOTOpoe (hOpMUPYETCS B XMMHUU HA OCHOBE IIOHUMaHUS
BEILECTBEHHOI'O COCTaBa OKPY’KAIOIIET0 MUPA, OCO3HAHUS B3aMMOCBSI3H MEKY
CTPOEHHMEM BELLECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIaCTSMU PUMEHEHUSI.
TecHO B3aMOJEICTBYsI C IPYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS CTana
HEOTHEMJIEMOM YacCThIO MUPOBOM KYJbTYpPbl, HEOOXOUMBIM YCIOBUEM
YCHEIIHOTO TPY/la U KU3HU KaXKJ10T0 wieHa oomecTBa. COBpeMEHHAasi XUMHUSI KaK
HayKa Co3uJaTeNbHasi, Kak HayKa BICOKMX TEXHOJIOTUI HalpaBjieHa HA pElICHUE
r7100aJbHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbl 3JI0POBbSI.
B cooTBeTcTBUU C OOIIKMMU HENISIMA U TPUHLIUIIAMU CPETHETO OOIIETo
oOpazoBanus cojepkanue npeamera « Xumus» (10—11 kimaccol, 6a30BbIi YPOBEHb
U3Y4YEeHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jaronuxcs, HeOOXOANUMYIO UM JJIs1 BBIPAOOTKH MUPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIEUTHOTO BKJIFOUEHHUS B KU3Hb COLIMYMA, TPOIOJIKEHUS
o0pa30BaHMsl B pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.



CocTaBngomUMHy MpeaMeTa «XUMHUs SBISIOTCA 0a30BbI€ KYPChI —
«Oprannueckas XuMush» 1 «O0111as 1 HEOpraHUYecKas XMMHsD), OCHOBHBIM
KOMIIOHEHTOM COZEpKaHHsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0230BOI HAYKU: CUCTEMA
3HAHUU TI0 HEOPTAaHUYECKON XUMUU (C BKJIIIOUEHUEM 3HAHUU U3 O0IIeH XUMUH) U
OpraHn4ecKkor XxumMuu. @opMUPOBAHUE JAHHOM CUCTEMBI 3HAHWUU IIPU U3yYECHUHU
peaMeTa 00ecIeunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxanusi KypcoB — «Oprannueckas Xumusi» u «Oo01mas u
HEOpraHu4yecKas XMMUsD» CPOPMHUPOBAHA B IPOrpaMMe IO XUMHUH Ha OCHOBE
CUCTEMHOTI'0 IIOJX0/a K U3yUEHUI0 y4eOHOro MaTepuaia U 00ycioBiIeHa
UCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha ONPEAEIEHHBIX
TEOPETHUUYECKHUX YpOBHX. Tak, B Kypce OpraHM4ecKoil XMMUHU BEILECTBA
pPaccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOEHHUSI OPraHUYECKUX
COECIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
NIPEICTABICHUI O CTpoeHUH BelecTB. CBeieH s 00 U3y4aeMbIX B Kypce
BELIECTBaX JAAOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JI0 CJIOKHBIX OMOJIOTrHYECKH
aKTHBHBIX COCIMHEHNI. B Kypce opraHn4eckoil XMMHHM ITOJTY4YaroT Pa3BUTHE
c(opMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs IEPBOHAYAIbHbBIE
MPEICTABICHUS O XUMUYECKOU CBSI3H, KJIACCU(PUKAIMOHHBIX TPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUECKON PEAKIIAH.

[lox HOBBIM YTJIOM 3pEeHHS B IPEIMETE «XUMUSD» 0A30BOr0 YPOBHS
paccMaTpHUBAETCSl U3YUEHHBIM Ha YpOBHE OCHOBHOT'O O0OIEro 00pa3oBaHUs
TEOPETUUECKHUI MaTeprall U (paKTOJOTUYECKUE CBEICHHUS O BEILECTBAX U
XUMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 Heopranuyeckas
XUMHSD» 00yUaroIUMCs IPEIOCTABIISAETCS BO3MOKHOCTh OCO3HATh 3HAUECHUE
NEPUOANYECKOT0 3aKOHA C 00IETEOPETUIECKUX U METOAO0JIOTMUECKUX TTO3ULIHM,
rJ1y0’Ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIIUI ATOTO 3aKOHA — OT
0000111aro1Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOLLIEH.

Envnas cucteMa 3HaHMN 0 BaXKHEWIIINX BEUIECTBAX, UX COCTABE, CTPOEHUH,
CBOMCTBAax M PUMEHEHHH, a TAK)KE O XUMUUYECKUX PEAKLIHAX, UX CYLIHOCTH U
3aKOHOMEPHOCTSIX POTEeKaHus nonoiHsercs B kypcax 10 u 11 kinaccon
AIIEMEHTaMU COJEP>KAHMSI, IMEIOLIUMU KYJIbTYPOJOTHYECKUM U MPUKIIATHOM
Xapaktep. OTH 3HaHHsI CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H XUMUH C
JIPYTUMHU HAyKaMU, PACKPBIBAIOT €€ POJIb B II03HABATEIBHON U IIPAKTUYECKON
JeSATEIbHOCTH Y€JI0BEKa, CIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOLIECCY
TBOpYECTBA B 00JACTH TEOPUH U MPAKTUUECKUX MPUIIOKEHUNA XUMUH, TOMOTaOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO M IMYHOCTHO 3HAYUMBIX
npobiiemax. B nenom coneprkanue yueOHOro npeamMera « XUMHus» T1aHHOTO



YPOBHS U3y4€HHUS OPUEHTUPOBAHO HA (POPMUPOBAHHE Y O0YUAIOITNXCSA
MHPOBO33PEHYECKON OCHOBBI JJIs MOHUMaHUs GUIIOCOPCKUX UAEH, TAKMX Kak:
MaTepUAIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOTO MUPA,
0OYyCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T0O3HABAEMOCTh
MPUPOJIHBIX SIBIICHUM MYTEM SKCIIEPUMEHTA U PEIICHUS] TPOTUBOPEUUI MEXKTY
HOBBIMH (paKTaMH U TEOPETHUCCKUMH TPEAMOCHITKAMH, OCO3HAHUE POJTU XUMHH B
PEIICHUH 3KOJIOTUYECKHX MPOOJIeM, a TaKKe MPoodIeM COepeKeHUS
YHEPreTUYECKUX PECYPCOB, CHIPBS, CO3AAHMS HOBBIX TEXHOJIOTUN U MAaTEPHUAIIOB.
B nnane peuieHus 3a1a4 BOCIUTAHUS, PA3BUTHS U COITUATM3AIIMN 00yYarOIXCsl
MIPUHATHIE IPOTPAMMOM 110 XMMHUHU MOIXO0IbI K ONPEIEICHUIO COACPIKAHUS U
MOCTPOEHUS IIPEeIMETA MPEAYCMATPUBAIOT (POPMUPOBAHUE YHUBEPCAIBHBIX
y4eOHBIX JIEHCTBUI, MMEIOIIHNX 0a30BOE 3HAUEHUE JJIs1 Pa3IMYHbIX BUIOB
NEeATEIbHOCTH: pelIeHUsI Ipo0sieM, MOMCKa, aHaIu3a 1 00paboTKu MHGpOpMaIIHH,
HEOOXOJAMMBIX JJIs1 MPUOOPETEHUS OMbITA TPAKTUUECKON U UCCIIEI0BATEIBCKON
JEeSATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B MIO3HAHUH XUMUHU.

B npakrtuke npenojjaBaHus XMMUU KaK Ha YPOBHE OCHOBHOT'O OOIIIETO
o0Opa30BaHMsI TaK U HA YPOBHE CPEIHEro 00LIEro 00pa30BaHus, IPU ONPEEIICHUN
COJIEpKATEJIbHOW XapaKTePUCTUKH LIeJIEH U3yUYECHUS ITPEAMETA HAPABICHUEM
NEPBOCTENEHHOW 3HAYUMOCTH TPAJAULIMOHHO MPU3HAETCS (POPMHUPOBAHNE OCHOB
XUMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON
NeSATEIbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. C
METOJMYECKOW TOUKHU 3PEHUS TAKOM MOAXO0/I K ONPEACIICHUIO 1eJIel U3yUYeHus
MpeaMeETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHo 1aHHOW TOYKE 3pEHUS ITIaBHBIMU LIEJISIMU U3YUYEHUS MIpEeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10-11 ki1.) siBasitoTCS:

dhopMUpPOBAHUE CHCTEMbl XUMHUYCCKUX 3HAHUN KaK BaKHEHIIIEH COCTaBIISIFOIICH
€CTECTBEHHO-HAYYHOUM KapTHUHBI MHUPa, B OCHOBE KOTOPOH JI€KAT KIIFOUEBBIE
MOHATHUSI, PyHAaAMEHTAIbHbIE 3aKOHBI M TEOPUU XUMUH, OCBOCHHE SI3bIKA HAYKU,
YCBOEHHE Y MOHUMAaHUE CYITHOCTH JOCTYITHBIX 0000IIEHNUI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHHUS;
dbopMHpoBaHUE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOJaX MMO3HAHUS
BEIIECTB Y XUMUYECKUX PEAKIINI, HEOOXOIUMBIX ISl PUOOPETEHUST YMEHUH
OPUEHTUPOBATHCSA B MUPE BEUIECTB M XUMHUECKUX SIBJICHUI, UMEIOIINX MECTO B
MPUPOJIE, B MPAKTUYECKOW U TTOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHI U CIIOCOOOB JEATEIBbHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
00BSCHEHUEM XUMHUYECKOI0 IKCIIEPUMEHTa, COOJII0/IEHUEM TTpaBuil 0€30MMacHOr0o
oOpalleHusl ¢ BEIEeCTBAMM.



Hapsiny ¢ aTuMm conepxaTenbHas XapaKTEpUCTHKA LEIeH U 3aa4 U3yUEHHUS
npeaMeTa B IporpamMme 1o XMMHUK YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMM IIPUOPUTETAMHU B CUCTEME CpeAHEro oo1ero oopazoBanusi. CeroiHs B
IpENnoAaBaHUK XUMHUH B OOJIBILIEH CTENEHU OTAAETCS MPEANIOUYTEHNE
MPAKTHUECKON KOMIIOHEHTE COAepX aHMs 00yUeHHs, OpUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHU3aIlii, BIAACIOIIETO He
HAO0OPOM 3HaHUH, a PyHKIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSMH aKTUBHOTO MOJIYYECHHS 3HAHUU U IPUMEHEHUS UX B pEaJIbHOM )KU3HU
JUISL pEIICHUs] TPAKTUYECKUX 3aj1au.

B sT0li cBA3M pu U3yyeHUN npeamera « XuMush» JOMUHUPYIOLEe 3HaUeHHUE
IPUOOPETAIOT TaKUE LIEJIU U 331a4H, KakK:

ajanTamys oOy4JarIMXcs K YCIOBHAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(bopMHpPOBaHNE MHTEUIEKTYaJIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K
caMm000pa30BaHuUI0, COTPYAHUUYECTBY, CAMOCTOSITEIIBHOMY IPUHITHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C BEIIECTBAMU U UX
IIPUMEHEHUEM;

(dopMupoBaHUE y 00YHAIOIINUXCS KIFOUYEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHIUH),
MMEIOIINX YHUBEPCAIBHOE 3HaUEHUE JJIs PA3JIMYHBIX BUJOB JIESTEIBHOCTH:
penieHus npooJieM, MOUCKa, aHaau3a U 00padOTKU MHPOPMALIMH, HEOOXOAUMBIX
JUTsl IPUOOPETEHUSI ONbITA IEATEIbHOCTH, KOTOPasi 3aHUMAET Ba)KHOE MECTO B
MO3HAHWU XUMUH, a TAKKE JIJIS1 OLIEHKHU C TIO3UIUI IKOJIOTMYECKON 0€3011acHOCTH
XapaKTepa BIUSHUS BEUIECTB U XUMHUYECKHUX MPOLIECCOB HA OPraHu3M YeJIOBEKa U
IPUPOAHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00yUaIOIIUXCS: CITOCOOHOCTH CAaMOCTOSITEIILHO MPUOOpETaTh
HOBBIE 3HAHUS IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH,
UCITI0JIb30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKA U
aHanKu3a yueOHOM M Hay4HO-TIONYJIIPHON HH(POPMALIUU XUMUYECKOTO

coJlep KaHus;

(dbopMupOBaHKE U pPa3BUTHE Y O0YUAIOIINXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBILLUIEHUSI, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE
0COOEHHO HEOOXOAUMBI, B YACTHOCTH, MPH TUNIAHUPOBAHUU U MPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHUE y 00yYaromuxcst yOe:K IEHHOCTH B T'YMaHUCTUYECKON
HaIPaBJICHHOCTU XUMUH, €€ BAXKHOU POJIM B PEIICHUH II100aJbHBIX MTPOOIeM
PalMOHANIBHOTO MPUPOIOTIOIB30BaHMS, MOMOJIHEHHS YDHEPTETUUYECKUX PECYPCOB U
COXPaHEHUs IPUPOIHOTO PABHOBECHS], OCO3HAHUS HEOOXOAUMOCTH OEpe’KHOTO
OTHOILIEHUS K IIPUPOJIE U CBOEMY 37I0POBBIO, a TAK)KE IPUOOPETEHUS OIbITA



WCITOJI30BAHUS MTOTYYEHHBIX 3HAHUH JJI PUHATHSI TPAMOTHBIX PEIICHU B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

Lenu v 3aaa4n U3y4eHUS NIpeAMETa « XUMHUS TOJTYIHIIH TOIPOOHYIO
METOJMYECKYIO MHTEpIIpETaInIO B pazjeie «Iimanupyembie pe3yabTarhl
OCBOEHUS IPOTPAMMBI [T0 XUMUNY, Oi1arofaps yemy o0ecredeHo 4€TKoe
MIPEICTABIICHUE O TOM, KaKMe 3HAHWS K YMEHHUS UMEIOT TIPSIMOE OTHOIIIEHUE K
peanu3anuy KOHKPETHOM LEH.

B yueb6HOM 11aHe cpeiHero o0Iiero oopa3oBanus mpeaMer « XuMus» 0a30Boro
YPOBHS BXOJUT B COCTaB MPEIMETHOM 001acTu «ECTeCTBeHHO-HAyUHbIC
IPEAMETHI.

OO611ee YrciIo YacoB, PEKOMEHI0BAaHHBIX VISl U3YYEHUs] XUMHUHU — 68 yacoB: B 10
kimacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEPKAHUE YYEBHOI'O IPEIMETA Xumus

10 KITACC

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUH

[IpenmMeTr opraHM4ecKor XMMHUN: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHNUE B
ITOJIyYE€HHUH HOBBIX BEIIECTB U MAaTEpUaJIOB. TeopHs CTpPOCHMS OPraHUYECKUX
coenuHeHuid A.M. BytiiepoBa, €€ 0OCHOBHBIE MTOJ0KEHUSA. CTPYKTYpHBIE
dbopMyIIbl OpraHnyeckux BemecTB. ['oMonorus, nzomepusi. XuMu4eckast CBsi3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[Ipencrasnenue o knaccudukanuu opraHuueckux Bemniects. Homenkmnarypa
OpraHUYECKUX COCIUHEHUH (CUCTEeMaTHYeCKas) U TPUBHAJIbHBIC HA3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.
JKCIEPUMEHTATbHbIC METOAbI U3YYCHUS BeIeCTB M UX NMPeBpalleHuil
O3HakomIieHHE ¢ 00pa3ilaMi OPraHNYECKUX BEIIECTB U MaTepuaiaMu Ha UX
OCHOBE, MOJICJIMPOBAHNUE MOJIEKYJI OPraHUYECKUX BEUIECTB, HAOIIOIEHUE U
OIMCaHNEe JEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPAILEHUIO0 OPTaHUYECKUX
BEIIIECTB MPU HarpeBaHuu (IJIaBjieHUE, OOYTIMBAHUE U TOPEHUE).
Yriaesopopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psl. MeTaH U 3TaH — MPOCTENIINE
IPEICTaBUTENN aJKaHOB: (PU3NYECKNE U XMMUYECKUE CBOMCTBA (peaKkuu
3aMEILEeHUS U TOPEHHUS ), HAXOXKIECHUE B IPUPOJIE, TOITYyUEHUE U IPUMEHEHHE.
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psil. DTUIIEH U IPOIUJIEH —
npocTeiire NpeaCcTaBUTeNN alKeHOB: (PU3NUECKHe U XMMUUYECKHE CBOMCTBA
(peakiu TUIPUPOBAHUS, TATIOTEHUPOBAHUS, TUAPATALIUU, OKUCIICHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oytaguen-1,3 u metminOyraauen-1,3: ctpoeHue, BaxHelme
XUMHUYECKHE CBOMCTBA (peakuus nonumepuszanun). [loayyeHrne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOECHMSI, TOMOJIOTMUECKUN psil. ALICTHIIEH —
IpOCTEHIINI PeACTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (U3NYECKUE U
XUMHUUYECKHE CBOMCTBA (peaklMy TUIPUPOBAHUS, TaJIOTeHUPOBAHUs, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHue, GU3NYECKUe 1 XMMUYECKHE CBONCTBA
(peakIiu rajJoreHupoBaHusl U HUTPOBAHMUS ), TOJIyUeHUE U IPUMEHEHUE. 101y0:
cocmas, cmpoenue, huzuieckue u XumuiecKue ceolcmea (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), noayYeHue u npumenerue. TOKCUYHOCTb
apeHOoB. ['eHeTnuecKas CBA3b MEXAY YIJI€BOAOPOAAMHU, IPUHAJIICKAINMHA K
pa3nuyHbIM KiaccaMm. [Ipupoansie uCTOUYHUKH yriaeBoaopoaoB. [Ipupoauslii ra3 u



nomyTHbIe HeTsaHbIe ra3bl. Hed1s 1 e€ npoucxoxnenue. CriocoOsl nepepadboTKu
He(TU: eperoHKa, KPEeKUHT (TEPMUYECKUN, KaTaTUTUYECKUI ), TUPOITH3.
[IpoykThl nepepaboTKu HEDTH, X IPUMEHEHHE B IPOMBILIIICHHOCTH U B OBITY.
KameHHblii yroiabs 1 IpOAYKTHI €ro nepepadoTKU.

JKCIEePUMEHTAJIbHbIC METO/AbI M3YYCHHUS BEelIeCTB M MX NPpeBpalleHu il
O3HakoMJIeHHE ¢ 00pa3amMy IJIACTMACC, KAy9yKOB U PE3UHBI, KOJIICKIIUU
«Hed1b» 11 «YTOMB», MOJCTHPOBAHHE MOJIEKY YTJIEBOJAOPOIOB U
raJOreHOIMPOU3BOHBIX, IPOBEICHNE MPAKTHYECKO padoThI: OJyYEHNE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérnnie 3agaun

Boluncienus o ypaBHEHUIO XUMUYECKOM peakInu (Macchl, 00bEMa, KOIMYeCTBa
MCXOJTHOTO BEUIECTBA WM MPOAYKTA PEAKIINH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEUIECTB WM MPOAYKTOB PEAKIIUH).
Kuciiopoacoaepskamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METaHOII ¥ 3TaHOJ: CTpOeHUE, (PU3NIECKUE
U XUMHYECKHUE CBOMCTBA (PEaKIMU C AKTUBHBIMU METaJlJIaMU,
raJIOr€HOBOJOPOAaMH, TOPEHHE), TPUMEHEHUE. BOTOPOIHBIE CBA3H MEXTY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJIAa HA OPraHU3M YEJI0BEKA.
MHoroaTomMHbi€ CIUPTHL. DTUIICHIJIMKOJIb U TJIMLEPUH: CTPOCHUE, (DU3UUECKUE U
XHMHYECKHE CBOMCTBA (B3aMMOJICMCTBHE CO IICIOUYHBIMU METaJNIAMHU,
KaueCTBEHHAsI peaKI1sl HAa MHOTOAaTOMHBIE CIUPTHI). J{elicTBHE Ha OpraHu3M
yenoBeka. [[pumenenne rnuuepruHa U STUIIEHTITUKOJIS.

deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anbaeruapl U kemonsi. DopManbIerul, aleTaabAeTua: CTPOCHNE, GPU3NYECKUE U
XUMHUYECKHE CBOMCTBA (PEaKLMU OKUCIEHUS U BOCCTAHOBIJICHMS, KAYECTBEHHBIE
peakuun), NOJIy4eHHE U IPUMEHEHUE. Ayemon. cmpoenue, usuyeckue u
Xumuieckue ceoucmea (peaxkyuu OKUCIeHUsl U 60CCMAHOBIEHUS), NOTyYeHue U
npumeHenue.

OHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHAas
KHUCJIOTBI: CTPOEHUE, GU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOWCTBA, OOIIHE IS
KJ1acca KUCJIOT, peakius 3TepuuKalun ), MoTy4eHue u IpuMeHeHue.
CreapuHOBasi U OJICMHOBAs KMCJIOTHI KaK MPEJACTABUTENH BHICITUX KapOOHOBBIX
KHUCIJIOT. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBUE.
CrnosxHble 3Upbl KaK TPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MIPOIIN3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonoruueckas poib
YKHPOB.



YrneBonbl: cocTaB, KjIacCU(pUKAIUS YTAEBOAOB (MOHO-, M- U TTOJIMCAXAPHUJIBI).
['mrok03a — mpocTeiMii MOHOCaxapu: 0COOEHHOCTH CTPOEHUSI MOJIEKYJIbI,
busznyecKre 1 XUMUYECKHE CBOMCTBA (B3auMoericTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHA4YHBIM pacTBOpPOM okcuja cepebpa(l), BoccraHoBICHME,
OpO>KEHHE TITIOKO3bI), HAXOXKIAECHUE B IPUPOJE, IPUMEHEHNE, OMOJIOTnYECKast
ponb. @otocuHTe3. pyKTO3a KAK U30MEP TITFOKO3BI.

Caxapo3za — npeocmasgumenv OUCaxapuoos, UOpPou3, Haxo0HCOeHue 8 Npupooe u
npumeHeHue.

Kpaxwman u nemironosa kak npupojiHbie noaumepsl. CTpoeHne Kkpaxmana u
1EeJUTI0NI03bl. DU3NYECKHUE U XMMUYECKHE CBOMCTBA KpaxMaia (THAPOIIH3,
KaueCTBEHHAs pPEaKIUs C HOJIOM).

IKCIepPUMEHTAJIbHbIE METOIbI H3YUeHHsI BeIIeCTB U UX MpeBpalleHn il
[IpoBenenwne, HaOMIOACHUE M OMMCAHNUE EMOHCTPAIIMOHHBIX OIBITOB: TOPCHUE
CIIUPTOB, KAUECTBEHHBIC PEAKIINN OJTHOATOMHBIX CITUPTOB (OKHUCICHUE ATAaHOJIa
okcusioM Menu(1l)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICUCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM
okcupa cepedpa(l) u ruapoxcuaom menu(ll), B3aumoericTBre kpaxmarna c
MO0JIOM), IPOBEICHUE IPAKTUUECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM
KHCIIOTHI.

PacuérHnble 3agaun

Bbluncienys o ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJTHOTO BEIIECTBA WM MPOAYKTA PEAKIINH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).
A3oTcoep:kaniue OpraHnyecKue coeInHeHus

Amunvl. Memunamun u anunun: cocmas, cmpoenue, pusuieckue u XumuiecKue
ceolicmea (2openue, 83aumooeticmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTHI Kak aM(OTepHBIC OpraHnYecKre coequHeHus1. Du3ndyeckne u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha MpUMepe riaulinHa). buonornyeckoe
3HaUYCHWE aMUHOKHCIIOT. [lenTumbl.

benku kak npupoHbIe BBICOKOMOJICKYIIApHbIE coenuHenus. [lepBuunas,
BTOPHUYHAS U TPETUYHASI CTPYKTypa O0€IKOB. XUMUYECKHE CBOMCTBA OEITKOB:
THIPOJIN3, ICHATYPAIHsl, KAYeCTBEHHBIC PEAKIINHN Ha OCJIKU.
IKCINEepPUMEHTAIbHbIE METO/IbI H3YUeHUsI BelIeCTB U UX NMpeBpalleHn il
Hab6nroneHue u onrcanne J1eMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIns OCIKOB
IIPY HArpEBaHUH, IIBETHBIC PEAKITUN OCIIKOB.

BbicokoMo1eKyJIsIpHbIE COeTMHEHUST

OCHOBHBIE MMOHATHS XUMUHU BEICOKOMOJIEKYJISIPHBIX COSTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETICHD MOJTMMEPHU3AIIH, CPETHSS MOJIEKYJISIpHAS



Macca. OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUN —
MOJIMMEPHU3ALMS Y TTOJIMKOHIEH CALIUSL.

IInacmmaccol (norusmunen, noaunponuiet, NOJUSUHUIXIOPUO, NOJUCTIUPOI).
Hamypanvhuiti u cunmemuueckue xayuyku (6ymaouerosulil, X10pOnpeHo8blll U
uzonpenoswlii). Bonokna: namypanvhule (X10n0K, uiepcmo, WéK),
UCKYyCcCcmBeHHble (ayemamnoe 8010KHO, 8UCKO3a), cunmemudeckue (Kanpox u
JIABCAaH,).

JKCNepUMEHTATIbHbIE METOAbI N3yYeHHUs BelECTB M UX NMpPeBPalleHuil
O3HakomileHHE ¢ 00pa3iiaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBSI3H

Peannsanus MeXIpeAMETHBIX CBA3EH IPU U3YUEHUH OPTAHUYECKOM XUMUHU B 10
KJIaCCE OCYLIECTBIISETCS YEPE3 UCIOJIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHSATUMN, SABJISIIOIIUXCA CUCTEMHBIMU ISl OT/ICJIbHBIX TIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO011e ecTeCTBeHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOPHsl, aHAIIN3, CUHTE3, KIacCU(UKAIIHS, IEPUOAUYHOCTh, HAOIIIOICHHE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIMPOBAHUE.

dusnka: MaTeEpUs, IHEPTHUSL, MACCa, aATOM, IEKTPOH, MOJIEKYJIA, SHEPrETUUECKHUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3NUECKHE
BEJIMYMHBI U €IMHULIBI UX U3MEPECHUSL.

buosnorus: kietka, opranusM, buocepa, 0OMEH BEIIECTB B OpraHU3ME,
dboToCcHUHTE3, OMOJIOTUYECKU aKTUBHBIC BEIECTBA (OCNIKH, YTIIEBOIbI, JKUPBI,
dbepMeHTHI).

['eorpadusi: MuHepasbl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLINBO,
pecypchl.

TexHoNorus: NUIIEBbIE TPOIYKTHI, OCHOBBI PALIMOHAIIBHOTO TMTAHUS, MOIOLIUE
CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENAPATHI, MATEPUAIIbI U3
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHHU

XuMudeckuit aieMeHT. ATom. Aapo aToma, U30TOMBL. DIIEKTPOHHAs 0007I0YKa.
DHepreTHYecKre ypOBHU, MOIYPOBHH. ATOMHBIC OpOUTAIH, S-, P-, d- SJIEMEHTHI.
Oco0eHHOCTH pacnpeeeH s JIEKTPOHOB MO OpOUTAIsIM B aTOMaX 3J€MEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaIusi aTOMOB.
ITepuonnueckuit 3akoH u Ilepuoauueckas cucrema XuMHIeckux diemMeHToB J[. 1.
MenneneeBa. CBsi3b IEPUOIMYECKOT0 3aK0HA U [lepuoanieckoi cucTemsl
XuMH4ecKux ameMeHToB .M. MenzaeneeBa ¢ COBpEMEHHOU TEOPUEN CTPOEHUS



aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX IJIEMEHTOB U
00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO IPYIIaM U IEPUOJIAM.
3Ha4YeHUe MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemnecTBa. XUMUYECKAS CBA3b. BUABI XUMHUECKOU CBA3U
(KOBaJICHTHAs HEMOJISIPHAS U TOJISIpHAs, MOHHAsS, MEeTaJITn4YecKasi). MexaHu3Mbl
o0pa30BaHUs KOBAJICHTHON XUMHUYECKOU CBsI3M (OOMEHHBIN U JJOHOPHO-
akienTopHblii). BogopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUMA KPUCTAIUIMYECKON PEIIETKH.

[Tonsarue o qucnepcHbIX cucTeMax. ICTUHHBIE U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIECTBA B paCTBOPE.

Knaccudukanus HeopraHnyeckux coenHeHnii. HoMeHkiaTypa HeopraHnyeckux
BEIIECTB. [ 'eHeTUYECKas CBA3b HEOPTAaHMYECKUX BEIIECTB, MPUHAJICKAIINX K
pa3JIMYHBIM KJIaccaM.

Xumuueckas peakiusi. Kinaccuduxaius XUMUYECKUX peakifil B HEOPraHMYECKOM
Y OPraHMYECKON XUMUU. 3aKOH COXPAHEHUS MAaCChl BEIIECTB, 3aKOH COXPAHEHUS
Y TIPEBPAIICHUS DHEPTUU NP XUMUUECKUX PEAKIIHIX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3InyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4eckoe paBHoBecrue. MakTopsbl, BIUSIONINE HA COCTOSTHUE
xuMuueckoro paBHosecus. [Ipunnnn Jle [lartense.

DnekTponauTryeckas auccoranus. CuiibHbIC U ciaa0bie 3JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTpaabHasd, leaouHas. [lonsamue o
6000pooHom noxkazamerne (PH) pacmeopa. Peakiiuu nonnoro oomMena. I uopoaus
HeOp2aHu4ecKux u OpeaHudeckKux 6euecms.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE peakUu. [lonamue 06 snekmponuze
pacniaeos u pacmeopos coneu. lIpumenenue snexkmpoausa.
JKcNepUMEHTAIbHbIE METOAbI U3yYeHHUs BelleCTB M UX NMpPeBpalleHuii
Jemonctpanus tadmui «llepuoanueckast cuctema Xumuaeckux siuemeHTon J[. 1.
MenpeneeBay, n3ydyeHne Mojieliel KpUCTAUIMUYECKUX PEMIETOK, HAOII0IeHUE U
OIMMHMCAHKE IEMOHCTPAIIMOHHBIX U TA0OPATOPHBIX OMBITOB (Pa3jioKEeHUE
MEPOKCHJIA BOJIOPO/Ia B MPUCYTCTBUU KaTalIN3aTOPa, ONPEICICHUE CPEJIbI
pPacTBOPOB BEMIECTB C MTOMOIIBI0 YHUBEPCATBHOTO UHIUKATOPA, PEAKIIAU
HOHHOTO 0OMEHa), MPOBEJICHNE MPAKTUUECKON padoThl « BiiMsiHuEe pazinyHbIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKON PEAKIII.

PacuérHble 3agaun



Pacuérthl 10 ypaBHEHHUSIM XUMUUYECKUX PEAKIUI, B TOM YUCJIE TEPMOXUMUYECKUE
pacu€Thl, pacu€Thl C UCIOJIB30BAHUEM MOHATHUS «MACCOBAsI I0JIS BEIIECTBAY.
Heoprannuyeckass xumus

Hewmetamibl. [Tonoxxenne Hemeramios B [lepuoandeckoi cucteMe XUMUYECKUX
anemeHToB /.M. MenzeneeBa u 0COOEHHOCTH CTpoeHus1 aroMoB. Dusnyeckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAIUIOB (HA MPUMEPE KUCIOPOa, CEPHI,
dbocdopa u yriaeposa).

XUMUYECKHE CBONCTBA BaXKHEUIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
dbocdopa, yriaepona U KpeMHHUS ) U UX COSAUHEHUN (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpyuMeHEHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Mertamne. [lonoxenue MmetaioB B [leprnoanyeckoil CUCTEME XUMUYECKUAX
anemeHToB /.. MenneneeBa. OCOOEHHOCTH CTPOCHHMSI SJIEKTPOHHBIX 000I0YEK
aToMOB MeTa/IoB. O0mMe ¢pusndyeckre cBoiicTBa MeTauioB. CruiaBbl METaJIOB.
DIIEKTPOXUMHUYECKUI DA HAIPSIKEHU METAJIOB.

XHUMHUYECKHE CBONCTBA BAXKHEHUIIINX METAJIJIOB (HATPUH, Kallui, KaJIbITUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, MEJIb) U UX COCIMHEHUM.

OO61mue crocoObl oyueHust MeTaloB. Memannypeus. Koppo3us memainnos.
Cnoco6ul 3awumst om kopposuu. IIpuMeHeHre MeTalioB B OBITY U TEXHUKE.
JKCNepUMEHTAIbLHbIE METOAbI U3YYEeHHUS BelECTB M UX NMpeBpalleHuil
N3yuenne komiekiuu « MeTallibl ¥ CIUIaBbl», 00pa3lioB HEMETAIOB, PEIICHUE
AKCTIEPUMEHTAIbHBIX 3aJ1a4, HAOJII0JICHUE U ONTMCAHKUE IEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCH/IA aTIOMUHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YEe, KAYECTBEHHBIE PEAKIIMM Ha KATUOHBI METAJLIOB).
PacuérHble 3agaun

Pacuétel Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJTUYECTBY
BEILIECTBA, MACCE WU 00BEMY OJIHOTO M3 YUYACTBYIOIIMUX B PEAKIIUU BEIIECTB,
pacd€Tbl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOYKTOB PEAKIIUH, €CIIU OAHO
U3 BEIIECTB UMEET MIPUMECH.

XuMHuS ¥ KM3Hb

Ponps xumuu B oGecrieueHrH 3KOJIOTHIECKOM, SHEPTETHUSCKON U IMHUIIEBOM
0e30macHOCTH, Pa3BUTHH MEIUIIUHBI. [[OHITHE O HAYYHBIX METOaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBienust 006 OOMIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJTYyYeHUS
Ba)KHEHIIINX BEIIECCTB.

YenoBek B MUpPE BEIIECTB U MAaTEPHUAIIOB: BAXKHEUIIINE CTPOUTEIbLHBIE MaTepUalIbI,
KOHCTPYKIIMOHHBIE MaTEpHUabl, KPACKU, CTEKJIO, KEpaMUKa, MaTEpUaIbI JJIs
AJIEKTPOHUKH, HAHOMATEPHUaJIbl, OPraHUYECKHNE U MUHEPAIbHBIC YIOOPEHUS.



XWUMus U 340pOBbE YEJIOBEKA: IPABUIIA UCITOIb30BaHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuiia 0€30MaCHOr0 UCIOIb30BAHUS IPENapaToOB OBITOBON XUMUU
B ITIOBCEJHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXXIpeIMETHBIX CBSI3€H IPU U3yUYEHUH O0ILIEH U HEOPTraHUYECKON
xuMmuu B 11 Kitacce ocymecTBIseTCs Yepe3 UCIO0JIb30BaHUE KaK O0IINX
€CTECTBEHHO-HAYYHBIX NOHATUN, TaK ¥ IOHATUH, SBJISIIOIINUXCS CHCTEMHBIMU IS
OTJEJIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIMKJIA.

OO11ue ecTeCTBEHHO-HAYUHbIE MOHATHUS: HAYyYHbIN (DaKT, TUIIOTE3a, 3aKOH,
TEopusl, aHAJIU3, CUHTE3, Kilaccu(UKaLMsl, IEPUOAUYHOCTD, HAOJIIOICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBIICHHE.

dusnka: MaTepUs, IHEPTUSI, MACCa, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAAUOAKTUBHOCTD, MOJIEKYJIA, SJHEPTETUYECKUN YPOBEHb, BELIECTBO,
Te0, 00bEM, arperaTHOE COCTOSTHUE BEUIECTBA, (PU3UUYECKUE BEIUUHHBI U
€AUHULBI UX U3MEPEHUS, CKOPOCTD.

Bbuonorus: knerka, opranusM, 3kocuctema, ouocdepa, Makpo- u
MHUKPO3JIEMEHTbI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE TOPO/IbL, TOJIE3HBIE HCKOTIAaEMBbIE, TOIINBO,
pECYpCHI.

TexHonorus: XuMu4ecKas POMBIIUIEHHOCTb, METAJULYPIUsl, TPOU3BOICTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIBCKOXO035IMCTBEHHOE MIPOU3BOCTBO, TUIIEBAS
POMBIIUIEHHOCTh, (hapMaleBTUYECKAasl MPOMBIILIIEHHOCTh, IPOU3BOJICTBO
KOCMETHYECKHX IIPENapaToB, MIPOU3BOICTBO KOHCTPYKIIMOHHBIX MAaTEPUAIOB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTMH.

Kypcusom B TekcTe BBIIEIEHBI DJIEMEHTBI COJIEpPKaHUs yueOHOro MaTepuaa,
KOTOPbIE U3YYAIOTCSl B 03HAKOMUTEJIbHOM IUIAHE U HE BKJIKOYAIOTCS B COCTaB
npeaMeTHbIX pe3yiabTaToB ocBoeHust DOIT COO Ha 6a30BOM ypOBHE.



INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COOQO ycranaBinuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHUS
OOYYarOIIIMMUCS TIPOTPAMM CPETHET0 001Iero 00pa3oBaHus (JITYHOCTHBIM,
MeTanpeMETHBIM U IPeAMETHBIM). HayuHo-MeToanueckoil OCHOBOM AJis
pa3paboTKy TIaHUPYEMBIX PE3yJIbTATOB OCBOCHHUS MTPOTPAMM CPETHETr0 OOIIETO
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUYU C CUCTEMHO-/IEATENLHOCTHBIM MOAXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpEeAMETa « XUMHUS» Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE 00YYaIOIIUMHUCS POCCUNUCKON TPaXKJaHCKONW UAEHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOTIPEICTICHHIO;
HAJIMYUE MOTUBAIIUHU K O0yUCHUIO;

I[EJICHAITPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHUIN TUIHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;
TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIIUXCsl pyKOBOJICTBOBATHCS B CBOEH
JeSATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMHU YCTAaHOBKAaMHU, MPUCYIIIMMHU IIEJIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE MMPABOCO3HAHUS SKOJIOTHUECKON KyIbTYphl U CIOCOOHOCTH CTaBHUTh
LN U CTPOUTDH KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MpeaMeTa « XUMUS JOCTUTAIOTCS B
€IMHCTBE yu4eOHON U BOCTIUTATEIbHOM E€ATEIbHOCTH B COOTBETCTBUH C
I'YMaHUCTHYECKUMHU, COLIUOKYIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU
IEHHOCTSIMU U UJieaJlaMHi POCCHUICKOTO TPaXKaHCKOTO 00111eCTBAa, TPUHSATHIMH B
oO11ecTBe HOpMaMH U MpaBUIaMH TTOBEICHMSI, CIOCOOCTBYIOIIMMU TpoIieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M HDABCTBEHHOTO CTAHOBJICHHUS JTHYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHUS MPEAMETa « XUMHS OTPAKAIOT
c(hOpMHPOBAHHOCTH OTBITA TTO3HABATEILHON U MPAKTHYECKOU JIEATETLHOCTH
oOyuJaroluxcs Mo peanu3alyy NPUHITHIX B 00IECTBE [IEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHUs 00YUYAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH,
YBa)XCHHUS K 3aKOHY U MPABOTIOPSIKY;

MIPEJICTABICHUS O COITUAIBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHIA
B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOMU AESTENIbHOCTH MPHU CO3IaHUU yUSOHBIX
MPOEKTOB, PEIIEHUH YYEOHBIX U TTO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHThI
JIPYTUX MPU aHAIKU3€ PA3IUYHBIX BUJIOB YYEOHOH AESITEIbHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIECHHS K UCTOPUYECKOMY M HAYYHOMY HACIIEIUI0
OTE€UYCCTBECHHOMN XUMUM;

YBa)XXEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTHUECKOTO
MIPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3YyJIbTaT
JUTUTENIbHBIX HAOII0IEHUH, KPOTIOTIMBBIX AKCIIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOTO TPYJla YYE€HBIX U MPAKTUKOB,;

WHTEpECa U MO3HABATEIBHBIX MOTUBOB B NIOJIYYEHUH U MOCIEAYIOIIEM aHAIIN3E
MH(OpMAIUK O NMEPEAOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSMH, U
MIPUHAMATh OCO3HAHHBIE PEUIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJICHNUE U MTOCTYIKU CBOMX TOBAPHILEH C
NO3ULMIA HPAaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX
MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHUS IEHHOCTEHN 3/J0pOBOr0 U OE€30MacCHOr0 00pasa KU3HHU,
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (pr3ndeckoMy U
IICUXUYECKOMY 370POBBIO;

coOJII0IeHus ITpaBuiI 0€30MACHOT0 0OpaleHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHUMAaHUS HEHHOCTH MPaBUJI MHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacCHOTO
NOBEJCHUS B CUTYALUAX, YTPOXKAKOUIUX 310POBBIO U KU3HU JHOJEH;

OCO3HAHMS MOCIEACTBUN U HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B Y4€OHO-UCCIIe10BATEIbCKON
JeATEIbHOCTH, 00IIECTBEHHO MOJIE3HOM, TBOPUECKOUN U IPYruX BUAAX
NEeSTEeIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE Y4aCTUE B PEUICHUU MPAKTUYECKUX 3a7a4 COLMAIBHOM
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeca K MPaKTUIECKOMY U3YYCHHIO TPOPECCUil pa3IMnaHOro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU NESITENbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY UHJIMBUIyaIbHOU TPACKTOPHUH 00pa30oBaHUs,
Oynymeit mpodeccuu 1 peaanu3anui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUU, MHTEPECOB U MOTPEOHOCTEH
00111eCTBa;

6) ’K0JIOTrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1[€JIECO00Pa3HOr0 OTHOMICHUS K MIPUPOE, KAK UCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MIIE;

MOHUMAaHUS TJI00AIBHOIO XapaKTepa dKOJOTUYECKHUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;
OCO3HAHUSI HEOOXOAMMOCTH UCIIOIb30BaHUS JOCTUKEHUN XUMUHU JIJI PEIICHUS
BOIIPOCOB PAIMOHAIIBHOTO MPUPOAOTIOIB30BAHHUS;

AKTUBHOT'O HENPUATHUSA JEUCTBUM, IPUHOCSIINX BPE OKPYKAIOIIEH IPUPOIHON
cpelie, yMeHHs IPOrHO3UPOBATHh HEOJIATOMPHUSTHBIE SKOJIOTUUECKHUE TTOCIIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH UX;

HaJIMYKS PA3BUTOrO IKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OMBITA AEATEIBHOCTH SKOJOTUUYECKOW HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B MTO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIILHOM
MPaKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSITh UJI€0JI0TUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CreU(DUKU XUMHUH KaK HAyKH, OCO3HAHUs €€ Poju B OpMHUPOBAHUU
pallMOHAIEHOTO HAYYHOT'O MBIIIJIEHHUS, CO3/IaHUH 1IEJIOCTHOTO MPEICTaBICHUS 00
OKPYKaIOIIEM MUPE KaK O €IUHCTBE MPUPO/IbI U YEIIOBEKA, B TOZHAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEM COXPAHEHUS TPUPOTHOTO
PaBHOBECHS;

yOKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUH JIJII COBPEMECHHOM [IUBUJIM3AIIH: B
e€ TYMaHUCTUYECKON HANIPABICHHOCTH U BaYKHOM POJIM B CO3/IaHUU HOBOM 0a3bI
MaTepUaTbHOU KYJIbTYPhI, pEIICHUH TII00aTBHBIX TPOOJIEM YCTOWIUBOTO
pa3BUTHS YEJIOBEYECTBA — CBIPHEBON, DJHEPIETUYECKOM, TUILIEBON U
AKOJIOTUYECKON 0€30I1aCHOCTH, B Pa3BUTUU MEAUITUHBI, 00ECIICUCHUH YCIOBUMA
YCIHEUTHOTO TPYy/Aa U YKOJOTHYECKH KOM(POPTHOM KU3HU KaXKIOT0 UjeHa
00I11eCTBa;



€CTECTBEHHO-HAYYHOW rPaMOTHOCTH: TOHUMAHUS CYIIIHOCTH METOJ0B MTO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH UCIIOIb30BATh
MoJIy4aeMble 3HAHUS JJI aHau3a U OObSICHEHUS SIBIICHUN OKPYXKAIOIEro MUpa 1
MPOUCXOMSIIUX B HEM U3MEHEHU, yMEHUS JielaTh 000CHOBaHHbBIE 3aKIIOUCHUS
Ha OCHOBE HaYYHBIX ()aKTOB U UMCIOIIMXCS JAHHBIX C IETBI0 TTOTYICHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO UCTIOH30BaTh XUMUICCKUE 3HAHUS JIJIST PEIIICHHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENIbCKOM IeITeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pPa30BaHUIO U
caM000pa30BaHuI0, K AKTUBHOMY MOJYUYE€HUIO HOBBIX 3HAHUN 110 XUMUH B
COOTBETCTBHHM C KM3HEHHBIMHU OTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTAM TpyJia B pa3IMuHbIX chepax npodeccuoHanbHON
NEATEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDHI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUS YY4EOHOTO MpeameTa « XUMUS) Ha
YpOBHE CpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE 1 (POPMUPOBAHMS MUPOBO33PEHUS 00yUaIOIIUXCS
MEXKIMCIUIUITMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC TIOHITHS, OTPaXKAIOIIUE
1ETOCTHOCTh HAYYHOW KapTHUHBI MUpPa U CIIEHU(PUKY METOJIOB MMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTUsI, SIBJICHUE,
MPOIIECC, CUCTEMA, HAYyUHBIHN (haKT, IPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoBaHNe, HAOIOIeHNEe, N3MEPEHUE, IKCIIEPUMEHT U JAPYTHE);
YHUBEpCaIbHbIC yUeOHbIE IeUCTBUS (MI03HABATEIbHBIC, KOMMYHUKATUBHBIE,
pEryIsATUBHBIE), 0OecrnieunBatolue hopMupoBanre QyHKIIMOHATBHOM
I'PaMOTHOCTH M COITMATBHOM KOMIETSHIIMN 00yUYarOInXCs;

CIIOCOOHOCTh O0YYAIOIIUXCS UCTIONB30BATh OCBOCHHBIC MEKIUCIIUTUIMHAPHBIE,
MUPOBO33pPEHYECKHE 3HAHUS U YHUBEpCAJbHbIC yueOHbIC IEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU
y4€OHBIMHU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMHU
JICVCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue aAelcTBUA:

CaMOCTOSITENILHO (DOPMYJIMPOBATH U aKTYaJTU3UPOBATh MPoOJIeMy, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONPENIEIATH LU AESITENIbHOCTH, 3a/1aBasi IapaMeTPhbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTU C TOCTABJICHHBIMU 1EJISIMU;



MCIIOJIB30BaTh NP OCBOCHUM 3HAHUUN MPUEMBI JJOTUUECKOTO MBIIIJIEHUS —
BBIJICIISATh XapaKTEPHbIE TPU3HAKU MOHATUI U yCTAHABIIMBATh UX B3aUMOCBSI3b,
UCITI0JIb30BaTh COOTBETCTBYIOIINE MOHATHUS sl OOBSICHEHUS OT/AEIbHBIX (PAaKTOB U
SIBJICHUU;

BBEIOMPATH OCHOBAHUS U KPUTEPHH JIJIS KIIACCU(PUKAIIMN BEIIECTB U XUMUICCKUX
pEeaKUnii;

YCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKY U3y4aeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTHYECKUE PACCYKIACHUS (MHAYKTUBHBIC, TEAYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJISITh 3AKOHOMEPHOCTH U IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSITh B MPOIECCE MTO3HAHUS, UCIIOIb3YEMbI€ B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICIIU, TPEOOPA30OBLIBATH MOJICIIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI) DJIEMEHTA, XUMHUUECKas popMmysia, ypaBHEHUE
XUMHUUYECKOUN peaKkluu — MPpHU PEIICHUN y4eOHBIX MTO3HABATEIbHBIX U
MPAKTUYECKUX 33/1a4, TPUMEHSITh Ha3BaHHbIE MOJEIbHBIE IPEACTABICHUS 151
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB N3yYa€MbIX BEIIECTB U XUMUYECKUX
pEaKIui.

Bba3oBble uccienoBarTeabcKne 1eiicTBU:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB M XUMUYECKUX
peaKkuu;

(bopMyIMpOBaTh LIEU U 33]a4H HUCCIIEJOBAaHUS, UCII0JIb30BaTh MOCTABJICHHbBIE U
CaMOCTOATENEHO C(OPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (JOPMUPOBAHUS THUIIOTE3BI TTO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIaJIETh HABBIKAMH CAMOCTOSITEIbHOTO MJIAHUPOBAHUS U TIPOBEACHUS
YUYEHHUYECKHUX SKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOIIOJATh 32 XOJI0M
polecca, CaMOCTOSITENIbHO TPOrHO3UPOBATh €0 pe3ybTaT, POPMYIUPOBATH
000011I€HHsI U BBIBOJBI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YIbTaTOB
MCCJIEIOBAHMUSI, COCTABJISITh 00OCHOBAHHBIN OTYET O IPOJICIaHHON padboTe;
MPUOOPETATh OIBIT YYEHUYECKON UCCIIEI0BATEIHLCKON U IPOSKTHON
NeSATETLHOCTH, TIPOSIBIISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIHBHOMY
MOMCKY METOJIOB PEUICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3TNYHBIX
METO/IOB [TO3HAHMS.

Pabora ¢ unpopmaunmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UH(POpMAIUU (HaydHO-TIOMYJIIpHAst
JUTEpATypa XUMUYECKOTO COICPIKAHUs, CITPABOYHbIE TIOCOOUS, peCyPChI
WuTepHeTa), aHamu3upoBaTh HHGOOPMAITUIO PA3TUIHBIX BUOB U PopM



MIPEICTABICHUS, KpUTHIECKU OIICHUBATH €€ TOCTOBEPHOCTD U
HEMPOTUBOPEYUBOCTb;

bopMyIMpOBaTh 3aIIPOCH] U MPUMEHSITh Pa3JIMYHbIE METOIBI PU TTOUCKE U
otbope nHpopMalu, He0OXOAUMOM JJIsI BBITIOJHEHHS YUeOHBIX 3a1a4
OIIPEIEIIEHHOIO TUIIA;

PUOOPETATh OIBIT UCTIOJIb30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSATEIFHO BRIOUPATh ONTHUMANIbHYIO (pOpMY MpeacTaBiaeHus HHOOpMAITUN
(cxembl, rpaduKu, AUArpPaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

MCITI0JIb30BATh HAYYHBIHN S3bIK B KAUECTBE CPEJICTBA MPU padOTE C XUMUUYECKON
uHdopMaIuen: TPUMEHSITh MEXIIPeIMETHbIE ((PU3NUECKIE U MAaTeMaTHUYECKHUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MPeo0pa30BhIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA
HaTJISTHOCTH.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE TeiCTBUS:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUaIoTa U/Uiu
JTMCKYCCHUH, BBICKA3bIBaTh UJIeU, (DOPMYIUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHUS MPE/TIOKEHHOM 3a/1a4H;

BBICTYTIATh C MMPE3CHTAIMEH PE3yIhTATOB IMO3HABATEIHLHOU JEATEILHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIHLHO MM COBMECTHO CO CBEPCTHUKAMH MPH
BBITIOJTHCHUH XUMUYECKOTO AKCIIEPUMEHTA, TIPAKTUICCKON pabOTHI 11O
MCCJICTOBAaHUIO CBOWCTB M3Y4aeMbIX BEIIECTB, pEaH3aIlK YIeOHOTO MPOEKTa U
(bopMyIMpPOBATH BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHBIX UCCIIEIOBAHUM MMyTEM
COTJIaCOBaHMS TIO3UIUH B X0J1e 00CYXICHUSI 1 0OMEHA MHEHUSIMU.
PeryasiTuBHbIe YHHBeEpcaJbHbIE YueOHbIe NeicTBUSA

CaMOCTOATENLHO TIAHUPOBAThH M OCYIIECTBIISITH CBOIO TTO3HABATEIHLHYIO
JeSITEIbHOCTb, OTIPEIeIisas €€ 1eNI U 3a7jaui, KOHTPOJIMPOBATh U TI0 Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATH MpEIaraéMblil aIrOpUTM JEHCTBUNA MTPU
BBINIOJIHEHUH YYE€OHBIX U UCCIEA0BATENIbCKUX 3a/1a4, BEIOMpATh Hauboiee

3¢ HEeKTUBHBIN CIOCOO MX PEIICHUS] C YIETOM MOTYyYSHUSI HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JIEATETLHOCTH HAa OCHOBE CaMOaHaIH3a 1
CaMOOILICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHBIC PE3yIbTaThl OCBOCHHS Kypca «OpraHndeckast XUMHUsH OTPaKaroT:
c(hOpMHUPOBAHHOCTH MPEJICTABICHUI O XUMHYECKOH COCTABIISIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIU XUMHH B TIO3HAHUU SIBICHUW TTPUPOJIBI, B



(bOopMUPOBaHUH MBIIIEHUS U KYJIbTYPhI JUUHOCTH, €€ QyHKIIMOHATBHOM
I'PaMOTHOCTH, HEOOXOUMOM JIJIsl pellieHUs MPAKTHUECKUX 3a/1a4 U IKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U MPUPOHOM cpeie;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPast BKIIIOUYAET:
OCHOBOITOJIATAOIIME NOHATHUS (XUMHYECKHUM 3JIEMEHT, aTOM, JIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTD,
XUMHUYECKas CBS3b, CTPYKTYpHas (hopmyna (pa3BEpHyTas U COKpali€HHas), MOJb,
MOJIIpHasi Macca, MOJISIPHBINA 00BEM, YTICPOAHBIN CKENeT, (QYHKIIMOHATbHAS
rpynna, pagukai, U30Mepusi, U30Mepbl, TOMOJIOTHYECKUH Psijl, TOMOJIOTH,
YTIEBOAOPO/Ibl, KUCIOPO U a30TCOAEPKAIINE COSTMHEHUS, MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COETMHEHNS ); TEOPUU U 3aKOHBI
(Teopus cTpoeHus1 opraHnyeckux Beuects A.M. byTiiepoBa, 3aKOH COXpaHEHHUS
MaccChl BEIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIINE B OCHOBE MIOHUMAHUS IPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SIBJIICHUM, (DaKTOJOTUYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O0€30MaCHOM MCIOJIb30BaHUHU BAXKHEUIINX OPraHUYECKUX
BEUIECTB B OBITY U MPAKTUYECKOM IEATEIBHOCTH YEI0BEKa,

c(OpMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEPHbIE IPU3HAKU TOHATHIH,
YCTaHaBJIMBATh UX B3aHUMOCBS3b, UCIOJIB30BATh COOTBETCTBYIOIINE MTOHATHUS ITPU
OMHMCAHUM COCTaBa, CTPOCHHUSI U MPEBPALICHUI OPraHUYECKUX COCANHEHUM;
c(OpMHPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILIEHHOMN )
(dbopMyJ1 OpraHMYECKUX BEIIECTB U yPAaBHEHUIN XUMUYECKUX PEaKui,
U3rOTaBIMBATh MOJEIIN MOJIEKYJI OPTaHUYECKHUX BELIECTB ISl WIUTFOCTPALUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUH YCTaHABIUBATH MPUHAIJICKHOCTh U3yUYEHHBIX
OpraHMYECKUX BEIIECTB MO WX COCTABY U CTPOCHUIO K ONPEAEIEHHOMY
KJIacCy/Tpynne CoeIMHEeHU (YriaeBOA0POIbl, KHCIOPO U a30TCOACpKAIIUE
COEJIMHEHHUS, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS ), 1aBaTh UM HAa3BaHUS 110
cuctematudeckoit Homenkiarype (IUPAC), a Takke NpuBOIUTH TPUBHATHHBIC
HA3BaHUS OT/IEIbHBIX OPTaHUYECKUX BELIECTB (3TUJICH, IPOIUIIEH, alleTUJIEH,
STUJICHTJIMKOJIb, TTIMLIEPHH, (heHoI1, (opMabAETHa, aleTalIbIeI U], MypaBbUHas
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAs KHCIIOTa, CTEAPUHOBAs KHCIIOTA,
[II0K03a, GPYKTO3a, Kpaxmall, HeJIII0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEAEISITh BUABI XUMUYECKOM CBSI3H B
OpPraHUYECKUX COECIUHEHUSX (OJUHAPHBIEC U KPATHBIE);



c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHSTh IMOJI0KCHUSI TEOPUU CTPOCHUS
opranndeckux BemiectB A.M. ByTtiepoBa 1151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOEHUE, GU3NUECKUE U
XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEICTABUTENCH PA3IMUHBIX KJIACCOB
OpraHUYECKUX BELIECTB (METaH, 3TaH, dTUJICH, POIUJICH, alleTUIICH, OyTaJueH-
1,3, metunOyraauen-1,3, 6eH30J1, METaHOJ, 3TAHOJI, TUICHTJIUKOJIb, TJTULEPUH,
deHouI, aneraabAeTr, MypaBbHHAS M YKCYCHAsI KUCJIOTHI, TITFOKO03a, KpaxMmall,
LEJUII0JI03a, AMUHOYKCYCHAs KUCIIOTa), WIUTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXIy HUMU YPABHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUHN C
HCITI0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTJIEBOJOPOIHOTO
ChIpbs (He(Th, MPUPOIHBIN ra3, yroyb), CIOCOObI UX MePepAdOTKU U
MPAKTUYECKOE TPUMEHEHHUE NIPOIYKTOB NMEpepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BRIUUCICHUS TI0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEUIECTBA MU MPOAYKTa
PEeaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX
BEI[ECTB WJIU MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METO/IaX
HAay4YHOTO TTO3HAHUS, UCIIOJIB3YEMbBIX B XUMUU MPU U3YYCHUU BEILIECTB U
XUMHUUYECKUX SIBICHUM (HAOI0IeHUE, U3MEPEHUE, DKCIIEPUMEHT,
MOJICTUPOBAHUE), UCIIOJIH30BATh CUCTEMHbBIC XUMUUECKUE 3HAHUS JJISl IPUHSATHS
pELIEHN B KOHKPETHBIX KU3HEHHBIX CUTYalIMsIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOIIOATh TIPAaBUIIA MOJIH30BAHUS XUMUYECKON
MOCYJI0M ¥ TaOOpaTOPHBIM 000PYIOBAaHUEM, a TAKKE TMPaBHIIa OOpAIIEHUS C
BEILIECTBAMU B COOTBETCTBUU C UHCTPYKITUSIMHU MO BBIMOJHEHUIO JJAOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI TJIAHUPOBATH U BHITIOIHATh XUMUYECKUN
HKCIIEPUMEHT (TIPEBPAILIEHUS OPTAaHUYECKUX BEIIECTB MPU HArpEeBaHUU,
MOJYYEHHE 3TUIICHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIUU
OpPraHUYECKUX BEIIECTB, ICHATYpaIns OCTKOB MTPU HArPEBAHUU, I[BETHHIE
peakiuu 0€JIKOB) B COOTBETCTBUH C MPABUIIAMU TEXHUKUA O€30MAaCHOCTH MPHU
oOpaIieHn! ¢ BeIIeCTBaMH U JIa0OpaTOPHBIM 000PYIOBAHUEM, TTPEICTABIISTh
pe3yJbTaThl XUMUUECKOTO IKCIIEPUMEHTA B (JOpME 3aliCH YpaBHEHUN
COOTBETCTBYIOIIMX peakiuii U GOpMyIHpOBaTh BEIBOJIBI HA OCHOBE ITHX
pE3YIbTATOB;



c(hOpPMHUPOBAHHOCTHh YMEHUN KPUTUUECKH AaHATU3UPOBATH XUMHUIECKYIO
uH(OpMAaIUIO, TOJIY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBa MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOMI0OAaTh MPaBUIa SKOJOTUYECKU
11€7I€CO00Pa3HOTO TIOBEACHUSI B OBITY U TPYOBOM NESITEIBHOCTH B IEIAX
COXpaHEHHMS CBOETO 37]0pPOBbs U OKPYKAIOILIEH MPUPOTHOU Cpe/bl, 0CO3HABATH
OMacCHOCTh BO3JICUCTBHUS HA JKUBBIE OPraHU3MbI ONPEIETEHHBIX OPraHUYECKUX
BEIECTB, TOHUMas cMbIc mTokaszaTesns [1JIK, moscHaTh Ha mpumepax crmocoObl
YMEHBILIECHUS U MIPEAOTBPAILCHUS UX BPEAHOTO BO3IEHCTBUS HA OPraHU3M
YEJIOBEKA;

JUTs1 O0y4aroIIMUXCs ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEILECTB U
XUMUYECKUX SIBJICHU;

JUISL CIIEMNBIX U CITA00OBUIAIIUX 00YUAIOIINXCS: YMEHUE UCTIOIB30BaTh pelbeHO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMU4ecKux GopMyL.
11 KJIACC

[IpeameTHbIE pe3yNbTaThl OCBOCHUS Kypca «O0111as 1 HeOpraHUYeCKask XUMUSD)
OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEJICTABICHUN: 0 XUMUYECKON COCTABIISIONIECH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPA, POJIM XUMHUU B ITO3HAHUU SBJICHUIN
MPUPOJIbI, B GOPMUPOBAHUM MBIILICHUS U KYJIbTYPhI JIUYHOCTH, €€
(GYHKIIMOHATBHON TPAaMOTHOCTU, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX
3aJ1a4y ¥ 9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U
MIPUPOJTHOM CpEJIE;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPask BKIIFOYAET:
OCHOBOIIOJIATAIOIIME TOHATHUS (XMMUYCCKHIA JIEMEHT, aTOM, U30TOII, S-, P-, d-
AIIEKTPOHHBIE OPOUTATIM ATOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM,
BaJICHTHOCTb, SJIEKTPOOTPUIIATEILHOCT, CTETICHh OKUCIICHUSI, XUMHUUECKasl CBSI3b
(KoBaJIeHTHas1, MOHHAs, METAJTMYECKAasi, BOJOPO/AHAS ), KPUCTATIMYECKasI
pelmETKa, TUIbl XUMUUYECKUX PEAKLIHM, paCTBOP, AIEKTPOJIHUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUUECKAS] IUCCOLMAIUS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUUYECKOUN peakluy, XUMHUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHSI
BJIEKTPOJUTUYECKOU TUCCOMALNK, iepuoandeckui 3akoH /.M. Menneneena,
3aKOH COXPAaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U TIPEBpaIlCHUS SHEPTUU
MIPU XUMUYECKUX PEAKITUAX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUH S3bIK XUMUH,
MHUPOBO33PEHYECKHE 3HAHMUS, JISKAIIUE B OCHOBE TOHUMAHUS PUYUHHOCTH U
CUCTEMHOCTH XUMUYECKHX SBJICHUMN, (DaKTOJIOTUUECKHE CBEJICHHS O CBOMCTBAX,



cocTaBe, MOJYyYEeHUHU U 0€30MaCHOM HCIIOJIb30BAHUH BayKHEHIITNX
HEOPTraHUYECKUX BEUIECTB B OBITY M MPAKTUUECKOMN JESITEIIbHOCTH YEJIOBEKa,;
c(hOpMHUPOBAHHOCTh YMEHHM BBISIBIISTH XapaKTepHbIEC MPU3HAKU TTOHITHH,
YCTaHAaBJIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MTOHATHS TIPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIICHUN;

c(OpMUPOBAHHOCTh YMEHHM UCIIOJIb30BATh XUMHUECKYIO CUMBOJIMKY JUIS
cocTaBleHHs OPMYJI BEIIECTB U yPaBHEHUIN XUMUYECKUX PEaKIUi,
cucrematnyeckyro HoMeHknatypy (IUPAC) u tpuBnanbHble Ha3BaHUS
OTJIEJIbHBIX HEOPTaHUYECKUX BEUIECTB (YrapHbli ra3, yrieKuCcbli ra3, aMMHaK,
rami€Hasi U3BeCTb, Heram€Hasi U3BeCThb, MUTHEBAS COJIA, TUPUT U JPYTHE);
c(hOpMHPOBAHHOCTh YMEHHI OINPEACIIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSAX PA3JINYHOTO COCTABA, BUJI XUMUYECKON
CBSI3M (KOBaJICHTHAsI, HOHHAsA, METaJUIMYECKasi, BOJIOPOHAs) B COETMHEHUSIX, TUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEUIECTBA (ATOMHAsI, MOJIEKYJIpHas,
MOHHAs!, METAJIUTMYECKas ), XapaKTep CPebl B BOAHBIX pACTBOPAX HEOPTAHMYECKUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHHM YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHUYECKUX
BELIECTB 10 UX COCTaBY K ONpeAeIEHHOMY KilacCy/Tpymie COeAMHEHUN (IIPOCThIe
BEILECTBA — METAJIbI U HEMETAJLJIbI, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEPHbIE
TUJPOKCHU/IBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI PaCKPBIBATH CMBICI IIEpUOANYEecKOro 3akona J[. 1.
MenpeneeBa U I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENIbHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUUYECKUX 3JIeMeHTOB 1—4 nepuoaos Ilepuoandeckoi cucTeMbl XUMHUYECKUX
snemeHToB J[.W. MeHneseeBa, UCTIONb3Ys TOHATHS «S-, P-, d-3JIEKTPOHHBIC
opOHuTANNY, «IHEPreTHUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX AJIEMEHTOB U UX COEAUHEHUM 10 MepruoaM 1 rpyImnam
[Teproanyeckoit cucremMbl XumMuueckux 3neMeHToB [[.1. Menneneena;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA HEOPTraHUUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPKIATh
CYILLECTBOBAHHE T€HETUYECKOM CBSI3M MEXKy HEOPIraHMYECKUMU BEIIECTBAMH C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;
c(hOpMHPOBAHHOCTh YMEHHUS KJIACCU(ULIUPOBATH XUMHUUECKUE PEAKIUU TIO
Pa3IMYHBIM MPU3HAKaM (YHCIIy U COCTAaBYy PEarupyrouux BEIIECTB, TEIJIOBOMY
ety peakiuu, N3BMEHEHUIO CTENEeHEH OKUCIICHUS DJIEMEHTOB, 00paTUMOCTH
pEeaKIu, y4acTUIO KaTaanu3aTopa);



c(hOpPMHUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKIIUN PA3TUIHBIX THUIIOB,
MOJIHBIE ¥ COKPAILEHHBIE YPABHEHUS PEAKIMI HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBUSI, IPU KOTOPBIX 3TH PEAKIIMU UAYT O KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH PEAKIIMH, TOATBEPKIAIOIINE
KAUECTBEHHBIN COCTAB Pa3JIMYHbIX HEOPraHUYECKUX BELIECTB, PACIO3HABATh
OTIBITHBIM IYTEM MOHBI, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAHUICCKUX
BELLECTB;

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYITHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO OanaHca
ATUX PEaAKIUM;

c(hOpMHPOBAHHOCTH YMEHHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKOU
peaKIuu OT Pa3IMYHBIX (DAKTOPOB; XapaAKTEP CMEILICHUS] XUMUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT BHeIIHero Bo3neicTBus (npunuun Jle [llatense);
c(OpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUYECKHE MTPOLIECCHI, JIEKAILUE
B OCHOBE MPOMBIIIJIEHHOTO TIOJYYE€HHSI CEPHOM KHUCIOThI, aMMHUAKa, a TAKKe
c(hOpMHUPOBAHHOCTH MPEJICTABIICHUN 00 OOIINX HAYYHBIX PUHIUTIAX U
HKOJIOTHYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIUYMCICHUS C UCTIOJIb30BAaHUEM
MOHSTHUS «MaccoBasi 10JIs1 BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOLLIEHUH Ta30B
IIPU XMMHUYECKHUX PEaKLUAX, MAaCChl BEIIECTBA I 00bEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE UM OOBEMY OJTHOTO U3 YUYACTBYIOIIMX B PEAKIIMH
BEILECTB, TEIJIOBOro 3(hPeKTa peakiuu Ha OCHOBE 3aKOHOB COXPaHEHUSI MACChI
BEIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH,

c(hOpMHPOBAHHOCTh YMEHHM COOTIOAATH MPABUIIA MOJIH30BAHUS XUMUYECKOMN
MOCYJI0M ¥ TaOOpaTOPHBIM 000PYIOBAaHUEM, a TAKKE TPaBHIIa OOpAIIEHUS C
BEII[ECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBIMOTHEHUIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH M BBHITIOIHATH XUMUYCCKUAN
HKCIIEPUMEHT (pa3iokKeHUe NEPOKCHIa BOJOPOAa B MPUCYTCTBUU KaTalu3aTopa,
OIPEJEIIEHUE CPEBI PACTBOPOB BEILIECTB C OMOIIBI YHUBEPCAIIBHOIO
WHIUKATOPA, BIUSHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOM peaKInu,
peakiuu HOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIIMU Ha Cylb(dar-, kapOoHaT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE SKCTICPUMEHTAIBHBIX 33124 T10
teMaM «MeTamb» U «HemeTanib) B COOTBETCTBUU C MPABUIAMHU TEXHUKH
0e30MacHOCTH MPHU OOPAIllEHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYI0OBAHUEM,
MPEACTABIATh PE3yIbTaThl XUMUYECKOTO IKCIIEpUMEHTA B (popme 3anucu
ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUN U (HOPMYITUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YNHTATOB;



c(OpPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATh XUMUUECKYIO
uH(OpMAaIUIO, TOJIY4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

c(hOpMHPOBAHHOCTh YMEHHI COOMI0OAaTh MPaBUIa SKOJOTUYECKU
1eJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM ACSITEILHOCTH B LENSIX
COXPaHEHUS CBOETO 3/I0POBbsI M OKPY>KAIOIIEH MPUPOIHOM CPeJIbl, OCO3HABAThH
OIMACHOCTb BO3JICHCTBHSI HA )KUBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB,
noHuMas cMbic rmokazatens [1JIK, moscHATh Ha mpuMepax crmocoObl
YMEHBIIEHUS U IPEIOTBPAIICHHS KX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YeJI0BEKa;

JUTs1 O0Y4arOIIMXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE
NPUMEHSTH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHU;

JUISL CIIEMNBIX U CITA00OBUIAIIUX 00YUAIOIINXCS: YMEHUE UCTIOIB30BaTh pelbeHO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins ais 3anucu XuMU4ecKux GopMyL.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
OBbIE
Ne n/mm HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kourpoabsnbie IIpakTuyeckue (wipposrre)
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
P 1I.T
1 aznen e(ipemqecme OCHOBBI 3 0 0
OpraHUYECKON XUMHUHI
2 Paznen 2. YraeBonopo bl 13 1 1
3 Paznen 3. Kucnopoacoaepsxkaiue 13 1 1
OpraHUYECKUE BEIIECTBA
4 Pa3znen 4. A3zotcoaepxaiiue opraHu4ecKue 3 0 0
COEIMHEHHUS
5 Pazgen 5. BeicokoMomnekynsipHbie COeAMHEHUS 2 0 0
OBHIEE KOJINYECTBO YACOB 110 34 9 5

INPOI'PAMME




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabubie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3znen 1. Teopernueckue OCHOBBI XUMHUH 13
Pazgen 2. Heopranuaeckas Xumust 17
Pazzen 3. Xumus u )XU3Hb 4
OBUIEE KOJIMYECTBO YACOB 11O 34 9 3

ITPOI'PAMME







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcnl
Paznen 1. Teopernueckrue OCHOBBI
. bubnuoreka [{OK
opranuueckoil xumuu (3u9) 1.1. Ilpeamer
1 OpraHu4ecKoi XuMuH. Teopus CTpOCHHUS 3 hitps://m.edso0.ru
P ' Up AM P bubnuorexa POIII
OPraHUYEeCKUX COeTMHEHUN A.M. https://resh.edu.ru
byrneposa
bubnuoreka [{OK
5 Paznen 2. Yraesogopoast (1749) 2.1. 5 https://m.eds00.ru
IIpenenpHbIE yIIIEBOAOPOIBl — AJKAHBI bubnmnorexka POII
https://resh.edu.ru
bubnmorexa LIOK
3 2.2. HenpenenbHbI€ yTI€BOIOPOADIL: 5 1 https://m.edsoo.ru
AJIKEHBI, AJIKAIUCHBI, AJIKUHBI bubnmnorexa POII
https://resh.edu.ru
bubnunorexa LIOK
https://m.edsoo.ru
4 23.A 2
3. ApoMaTH4ECKHE YTIeBOIOPOIbI S ——
https://resh.edu.ru
bubnunorexa LIOK
5 2.4. ITpupoHbIe HCTOYHUKH 3 1 https://m.edso00.ru
YTJIEBOJIOPOOB M UX TIepepadoTKa bubnuotexa POII
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Paznen 3. Kucnoponconepxaniue

bubnunorexa LIOK
https://m.edsoo.ru

1 1.
6 ocpraHquche coenunenus (134) 3 3 Ex6miorexa PLL
[IMpTHL. FoCHOT https://resh.edu.ru
bubnunoreka LIOK
7 3.2 Anpaeruabl. KapOoHOBBIE KUCTOTHI. 7 https://m.edsoo.ru
CrnoxxHbIe 3(UpsI bubnmorexa POII
https://resh.edu.ru
bubnunoreka LIOK
https://m.edsoo.ru
8 3.3. 3
Y TICBOJEL Bbubnuorexa POIII
https://resh.edu.ru
Paznen 4. Azorconepxaniue Bubnnorexa [JOK
https://m.edsoo.ru
9 opraHuyeckue coenHeHus 4.1. AMuUHBIL. 3
A 5 Bbubnuorexa POIII
MHUHOKHCTOTRL. Hei https://resh.edu.ru
Paznen 5. BeicokomonekynsipHble bubnmorexa [IOK
https://m.edsoo.ru
10 coenuHeHus (24) 5.1. [Tmactmaccsl. 2
K B Bbubnuorexa POIII
AyHyxHL. BOTOKHa https://resh.edu.ru
1 OBILIEE KOJIMYECTBO HACOB I10 0
[TPOTPAMME - 34
OBIHIEE KOJINYECTBO YACOB 11O 34
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Ne i/m Tema ypoka Kontpoabusbie IIpakTuueckue A p
Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Teopernueckrue OCHOBBI
bubnunoreka LIOK
xumud (134) 1.1. Ctpoenue aTomMoB.
1 Ieproanyeckuii 3aK0H U 3 ttps.//m.dls00.1\
n PHOA bubnuorexa POIII
€pHOINYECKasi CHCTEMa XMMHYECKUX https://resh.edu.ru
anemenToB /I. 1. Menaeneera
bubmuoreka [{OK
9 1.2. Ctpoenue BelecTsna. 4 https://m.edsoo.ru
MHuoroo0pasue BemecTB bubnmnorexa POII
https://resh.edu.ru
bu6nmorexa LIOK
https://m.edso00.ru
1.3. X 1 1
3 3. X¥MH4YECKue peaKkIuu 6 Euorexa POIII
https://resh.edu.ru
bu6nmorexa LIOK
4 Paznen 2. Heoprannueckast xumus 6 https://m.edsoo0.ru
(17q) 2.1. MeTtanmisl bu6muoreka POIII
https://resh.edu.ru
but6mmorekxa [IOK
https://m.edsoo.ru
22.H 1 1
> CMETAILIH d but6mmorexa POIII
https://resh.edu.ru
6 2.3. CBsI3b HEOPTraHUYECKUX U 9 bubmuoreka [IOK

OpTraHUYCCKUX BCIICCTB

https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Paznen 3. Xumus u xu3Hp (44)

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

34

Bubmunorexa POII
https://resh.edu.ru
bu6nmoreka [IOK
https://m.edsoo.ru
Bubmunorexa POII
https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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