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MNOSACHUTEJIBHAS 3AITMCKA

[IporpamMma mo XMMHU Ha ypOBHE cpenHero oOmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpasoBanuu B Poccuiickoit ®enepauumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHA (peaepaibHOil 00pa30BaTeNbHON MPOTpaMMbl CPEAHEro 00IIero
obpazoBanus (POII COO), npencraBieHHbix B DenepaabHOM TOCYIapCTBEHHOM 0Opa30BaTEbHOM
crangapre COO, c¢ yuérom KoHuenmmm mpenojaBaHusi Y4eOHOTO mpeaMera «XUMHS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoit denepariy, peaan3yromux OCHOBHbIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX MoJI0kKeHUHN «CTpareruu pa3Butus Bocnutanus B Poccuiickoit @denepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0JIOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OMPEIEICHHUI0 OO0IIel cTpaTeruu
oOyueHus, BOCIIMTAHUS U pa3BUTUS OOyJaroIIMXCsl CpeAcTBaMM ydeOHoro npeamera «XuMus» s 10—
11 kmaccoB Ha 0a30BOM YpOBHE COCTaBMIM KoHILeNTyaidbHble mnosoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH TIEJIeH, COJepkKaHUs, Pe3ylbTaTOB OOydeHUss U TpeOOBaHHI K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe o0Opa3oBaHHE, MOJIydaeMOe€ BBITYCKHUKaMH 00111e00pa30BaTeIbHON OpraHU3allnui,
SBIISICTCSI HEOTBEMJIEMOM 4YacThl0 WX oOpa3oBaHHOCTH. OHO CIIY)KUT 3aBEpIIAIONIAM ATAIIOM
peann3ali Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITFOUEBBIX IIEHHOCTEH, MMPUCYIINX IEIOCTHON
CHCTeME XHMHYECKOTO 0O0pa3oBaHUS. OTH IICHHOCTH KacaroTcs TIO3HAHUS 3aKOHOB IPHPO/IHI,
(bopMUpOBaHHUS MHPOBO33PEHHSI M OOIIEH KYJIbTYphl YeJIOBEKa, a TAK)KE dKOJIOTUIECKA 000CHOBAHHOTO
OTHOIIEHWSI K CBOEMY 3/IOPOBBIO W TIPHPOTHOW cpexne. Peanmusyercss Xumudeckoe oOpazoBaHHE
00y4JaroIMXxcsi Ha YpOBHE CpeHEro o0Iero oopa3oBaHus CpeACTBAMU YU4EOHOTO MpeaMeTa « XUMUS,
coJiepKaHKe U MOCTPOEHUE KOTOPOIO OINPEIENIEHb! B IPOrpaMMe M0 XUMUH € yIETOM crielu(UKU HAyKU
XUMUH, €€ 3Ha4eHUs B MO3HAHUU MPHUPOJBI U B MaTepHAIbHOM >KU3HU OOILIECTBA, a TAKXKE C y4ETOM
oOImMX Leaed U NPUHIMIIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEAHEro OOIIero
obOpazoBanus B Poccuiickoit deaepanun.

XUMHS Kak »JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT OcoOYyl0 pPOjb B COBPEMEHHOMH
LUUBWIM3ALMK, B CO3JaHMM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMUpOBaHHE PALMOHAIBHOIO HAyYHOI'O MBIIUIEHHS, B CO3JaHME LEJIOCTHOIO HpEICTaBIeHUs 00
OKpYXKarollleM MHUpE Kak O €IUHCTBE NMPUPOJIbl M YEIOBEKA, KOTOpoe GOPMUPYETCS B XMMHUU Ha OCHOBE
IIOHMMAaHUS BEIECTBEHHOT'O COCTaBa OKPYXKAIOIEro MUpa, OCO3HAHUS B3aUMOCBS3U MEX/Y CTPOCHUEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aMMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMH HayKaMM, XUMHs CTajla HEOThEMJIEMOM
YacThI0O MUPOBOM KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyJda U KM3HM KaKJIOro wieHa
oOmectBa. CoBpeMEHHas XUMHs KakK HayKa CO3UJaTelibHasi, KaK HayKa BBICOKUX TEXHOJIOTUH
HampaBjeHa Ha pelleHHe INI00aIbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHs YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOIMUECKONH OE30IIaCHOCTH U OXPaHbl 3/J0POBBS.

B cootBercTBHM C OOIIMMU LEIAMU M IPUHIMIIAMU CPEJHEro 00Iero oOpa3oBaHus coJepxKaHue
npeamera «Xumus» (10—11 kmacesl, 6a30BbI YpOBEHb M3YUEHUs) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO
Ha  OOLIEKYJAbTYPHYIO  TOATOTOBKY  OOydaroIIMXCs, HEOOXOJAUMYIO UM  Jjis  BBIPAOOTKH
MHUPOBO33PEHYECKUX OpPUEHTUPOB, YCHEIIHOTO BKIIOYEHHMS B JKU3Hb COLIMYMA, MPOJOJDKEHUS
00pa30BaHus B pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTraBnsiomuMu npeaMeTa «XUMHUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas u HeopraHuveckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpXKaHHMsSI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HayKu: cHCTeMa 3HaHMH MO HEOPraHWYecKOW XMMHUH (C BKIIOUECHHEM 3HAHUM U3
oOmiell XuMUM) M opraHudeckoi xumuu. dopmMupoBaHME JAHHOW CHCTEMBl 3HAHUWA NMPU H3YYEHUU



npeaMera 00ecreyuBacT BO3MOKHOCTh PACCMOTPEHHUSI BCErO0 MHOT000Opa3Hst BEIECTB Ha OCHOBE O0IIUX
MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa coaepxkanus KypcoB — «Opranndeckast Xumus» u «O0I11as 1 HEOPraHUUYECKask XUMHUSD)
chopMupoBaHa B TpoTrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO TOJXOJa K H3YYCHHI0 y4eOHOTO
Marepuaga M O0OYCIIOBJIEHAa MCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUI Ha ONpeneNEéHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHH BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE
KJIACCUYECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIMHEHUH, a TAK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TMPEJCTaBICHUN O CTpoeHuu BemecTB. CBeneHHMs 00 M3y4aeMbIX B Kypce BeIlecTBax
JAIOTCS B Pa3BUTUH — OT YTJIEBOJIOPOIOB JIO CIOXKHBIX OMOJIOTMUECKH aKTHBHBIX COeIMHEHU. B kypce
OPraHWYECKONW XHMHH TIOJIYYal0T pPa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHus MEepBOHAYAIBHBIC MPEICTABICHUS O XUMUUECKOU CBA3H, KJIACCU(PUKAITMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHYECKOW PEAKIIUU.

[To HOBBIM yTrIOM 3peHUs B IPeIMETe « XUMHs 0a30BOT0 YPOBHS paCCMAaTPUBACTCS U3Yy4EHHBIN
Ha ypOBHE OCHOBHOT'O 001Iero o0Opa3oBaHUs TEOPETUUECKUN MaTepHral U (PaKTOIOrH4ecKUe CBEIEHUS O
BEIIIECTBAaX M XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOI1as u HeopraHudeckas XUuMUs»
oOyyarouuMcsl MPeoCTaBIsSIeTCd BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE [EPUOJIMYECKOTO 3aKOHA C
00IIETEeOPETHUYECKUX M METOJOJOTHYCCKUX TIO3UINN, TIYO)Ke€ TMOHITh HCTOPUYECKOE H3MEHEHHE
(YHKIIHI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONMIECH U TPOTHOZUPYIOIIEH.

Envnas cucrtemMa 3HaHMM O BaKHEMIIMX BEIIECTBAX, WX COCTaBE, CTPOCHHH, CBOWMCTBAX H
NPUMEHEHUH, & TaKKE€ O XUMHYECKHUX PEaKIMsX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nonogHsAercs B Kypeax 10 u 11 kiraccoB aneMeHTaMu coaep:KaHusl, UMEOIMMHI KYJIbTYPOJIOTHUYECKHAN U
MPUKIATHON XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBSI3U XUMHUHU C JIPYTUMHU
HayKaMH, pPacKpbIBalOT €€ poJib B IIO3HABATEIbHOM M MPAKTHUYECKOM JEATEIBbHOCTH YeEJIOBEKa,
CHOCOOCTBYIOT BOCHUTAHHUIO YBaXEHHS K IPOIIECCY TBOPYECTBA B OOJIACTU TEOPUHM M NMPAKTUYECKUX
MPWIOKEHUH XUMHUHU, TOMOTAIOT BBIMMYCKHUKY OPHEHTHPOBATHCA B OOLIECTBEHHO M JIMYHOCTHO
3HAYUMBIX IpoOIeMax, CBI3aHHBIX C XMMHEH, KpUTUUECKH OCMBICTUBATh MHGOPMAIUIO U IPUMEHSTH €€
JUIsl TIONIOJIHEHUS! 3HAHUM, PELICHUS MHTEIUICKTYalbHBIX M SKCIIEPUMEHTAIBHBIX HCCIEA0BATEIIbCKUX
3a1au. B nenom cogepxanue yueOHOro npeamera «XUMHUsD JAHHOTO YPOBHS U3Y4EHUS] OPUEHTUPOBAHO
Ha (opmHupoBaHUE y 00YyUYAIOUIUXCS MUPOBO33PEHUECKON OCHOBBI JUIsl TOHUMaHUs GHIOCO(PCKUX Uae,
TaKMX KaK: MaTepHallbHOE E€AMHCTBO HEOPraHMYECKOTO W OPraHu4ecKoro MHpa, 0OYCIOBJIEHHOCTh
CBOWCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM, [O3HABAEMOCTb IPUPOIHBIX SBJICHUM IyTEM
OKCIEPUMEHTa M pEHIeHHs MPOTHBOPEUMH MEXAYy HOBBIMH (akKTaMHM M  TEOPETUYECKUMU
MPEANOCHIIKaMU, OCO3HAHHME POJIM XMMUU B PEIICHUU SKOJOTHYECKHX MpOoOIeM, a Takke mpodiem
cOepekeHUs SHEPTeTHUYECKUX PECYPCOB, ChIPhs, CO3JaHMSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemieHus 3amad4 BOCHUTAHUS, Pa3BUTUS U COLMANU3AIUU OOYYAIONIMXCSA TMPUHSATHIE
porpaMMON 1O XUMHUHU TMOAXOAbl K OIPEACNICHUIO COJEpXKaHUs U IOCTPOEHUS IpeaMeTra
MpelycMaTpuBaT (POPMHUPOBAHUE YHUBEPCAIBHBIX Y4EOHBIX JEHCTBUN, UMEIOMINX 0a30BOE 3HAUCHUE
JUIS PA3TUYHBIX BUIOB JESATEILHOCTH: peUIeHHs mpoobiieM, MoKucKa, aHanu3a u 00paboTku uHpopMmanuu,
HEOOXOMUMBIX Uil TNPUOOPETEeHHs ONbITa MNPAKTUYECKOM U HCCIEAOBATEIbCKON AeATeIbHOCTH,
3aHMMAIOLIEH BaKHOE MECTO B IIO3HAHUU XUMMUHU.

B mpakTuke mpenogaBaHus XMMHM KaK Ha YpOBHE OCHOBHOTO 0OIIero o0pa3oBaHMs, TaKk M Ha
yYpOBHE CpeIHEro o0IIero o0pa3oBaHMsl, IPHU OMPENEICHUH COAEPKATeTbHOM XapaKTEPUCTUKH Ielel
W3YyYECHUS IPEeAMETa HAIPaBJICHUEM IEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIMOHHO IPU3HAETCS
(hopMHUpOBaHHE OCHOB XUMUYECKON HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUIECKOMN
NESTEIBHOCTH YeJIOBEKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOU KyJAbTypbl. C METOAMYECKON TOUKHU
3pEHUS TAKOM NOAXOM K ONPEIAEIEHUIO LETIEH N3YyYEHUS TPEAMETA SABIISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHO JTaHHOW TOYKE 3pEHUS TJABHBIMH IIETISIMU U3Yy4EHUs MpeaMera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBISAIOTCS:

(hopMHpOBaHHE CUCTEMBbI XMMHYECKUX 3HAHUH KaK BaKHEUINICH COCTAaBJISIONICH €CTECTBEHHO-HAYIHOU
KapTUHBI MUPA, B OCHOBE KOTOPOU JIeKAT KIIFOYEBBIC MOHATHUS, (PyHIaMEHTAIbHBIC 3aKOHBI M TEOPUHU
XMMHH, OCBOCHHEC S3bIKa HAyKH, YCBOCHHE W TIOHUMAaHHE CYINIHOCTH JOCTYIHBIX 0000IIeHui
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH X Pa3BUTHS U CTAHOBJICHHUS;
(dbopMHpOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB U XUMHUYCCKUX
peakiuii, HeOOXOAUMBIX ISl TPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUM, UIMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U MTOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHMM H CIIOCOOOB [I€ATEIBLHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OOBICHECHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOIIOICHUEM TPABHII 0€3011aCHOTO 00paIeHus C BEIECTBAMH.

Hapsiny ¢ »TuM, conepkaTelbHas XapaKTEpUCTHKA IIeJIed W 3aJady M3y4yeHUs IpeaMeTa B
porpaMMe M0 XUMHUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMH IMPHUOPUTETAMHU B
cucteMe cpemHero ooOmero oOpasoBaHusa. CerogHss B TPENOJIaBaHUM XUMHUU B OOJBIIEH CTENeH!
OTHAETCS TPENMOYTCHHE MPAKTHYECKOWM KOMIIOHEHTE COJIEp:KaHHUs OOyuUeHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 0011€00pa30oBaTe/IbHON OpraHu3aluy, BiaJICIONIero He HabOpoOM 3HAHMH, a
(YHKIIMOHATLHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTUBHOTO TOJTYYCHHS 3HAHUU M
MIPUMEHEHHUSI UX B PEATHHON KU3HH JIJISl PEIICHUS MPAKTHYECKUX 3a/1a4.

B cBs3u ¢ oTMM mpu u3ydeHUU mnpeameTa «XUMHUS» JOMUHUPYIOIIEEe 3HAYCHUE MPUOOpETaIoT
TaKue IeNH ¥ 3a7a49d, KaK:

ajganTamnus OOYYaroNIuXCs K YCJIOBHSM JIMHAMHUYHO Pa3BUBAIOIIETOCS MHUpa, (GOpPMHUpPOBAHWE
MHTEJJIEKTYaJbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K  €aMOOOpPa30BaHUIO, COTPYJHUYECTBY,
CaMOCTOSITEIBHOMY TMPHUHATHIO TPAMOTHBIX pPEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOydYaIOMMXCA KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIONTUX
YHHUBEpCaJIbHOE 3HAUYEHUE I Pa3IMUHbIX BUJIOB JIEATEIBHOCTHU: PELIEHUs TpoOieM, IOUCKa, aHalu3a u
00paboTku nHMOpMALKK, HEOOXOAUMBIX ISl TPUOOPETEHHS OIbITAa NEATEIbHOCTH, KOTOPAas 3aHUMAeT
BAKHOE MECTO B IMMO3HAHUU XMMHUU, a TaKXkKe A OLEHKH C MO3MIMI IKOJIOTHYECKOH 0Oe30macHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPraHM3M YeJIOBEKA U IPUPOJIHYIO CPEy;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOyuaronuxcs: CocoOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBbIE 3HAHUS [0 XUMHUH B COOTBETCTBUU
C JKU3HEHHBIMH NOTPEOHOCTSIMHU, HUCIOJIH30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTHH s
MOUCKA M aHaIn3a y4eOHOM 1 HaydyHO-TIOMYASPHON HH(OPMALIMK XUMUYECKOTO COJCPKAHUS;

dbopMupoBaHHE M Pa3BUTHE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHYECKOT'O MBIIUICHHUS,
HaOI0IATeIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpPble 0COOEHHO HEOOXOAUMBI, B YACTHOCTHU, TPH
IUIAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Yy OOyJaromuxcs yOekIEHHOCTH B T'YMaHHUCTHYECKOW HAMpPABIEHHOCTH XUMHH, €€
BKHOUM POJIM B pEUICHUH TJI00aIbHBIX MPOOJIEM PAalMOHAIBHOTO MPHUPOAONOIB30BaAHNUS, MTOMOTHEHUS
SHEPreTHUYECKUX PECYpCOB U COXPAHEHUS TMPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH
OepeXKHOTO OTHOIIEHHS K MMPUPOJE U CBOEMY 3/I0POBbIO, a TaKXKe MPUOOPETEHUS OTBITA UCIIOJIb30BAHUS
MOJIYYEHHBIX 3HAHUU NI MPUHATHS TPAMOTHBIX PEIIEHUN B CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMU
SIBIICHUSIMU.

B yueOHOM 1utaHe cpenHero obiiero oopa3zoBaHus MpeaMeT «XuMus» 0a30BOr0 YpOBHS BXOJIUT B
COCTaB MpeIMeTHOU 001acTi «EcTecTBeHHO-HAYYHbBIE TIPEIMETHDY.



OO1iee yncia0 4acoB, OTBEAEHHBIX JUISl U3YyYEHUSI XUMUH, HA 0A30BOM ypOBHE CpPEIHEro OOILIEero
oOpa3oBanus, cocrapiseT 68 gacos: B 10 kiracce — 34 gaca (1 gac B Henenmo), B 11 kmacce — 34 gaca (1
4ac B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHUYeCKOH XUMHU

[Ipeamer opraHnyeckoi XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B MOJTYYCHUH HOBBIX
BELIECTB U MaTepHasioB. Teopusi cTpoeHus: opraHnueckux coenunenuit A. M. byrnepoBa, e€ oCHOBHbIE
nojoxeHus. CTpyKkTypHbIe (OPMYJIBI OpPraHUYECKUX BelIecTB. ['omosiorus, n3omepus. XUMHUYECKas
CBSI3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o kiaccuukanuu OpraHUYECKUX BemiecTB. HoMeHkmatypa OpraHmuecKux
COCIMHEHHUH (CHCTeMaTH4ecKasi)) W TPHUBUAIBHBICE HA3BAHHS BAXXHEHIINX TMPEIACTaBUTEICH KIacCOB
OpPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAIBHBIE METOJIbl H3YYCHHS BEIIECTB U WX MPEBpAIICHUN: O3HAKOMJIEHHUE C
oOpasliaMu OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX OCHOBE, MOJICTUPOBAHUE MOJIEKYJI
OPraHWYECKUX BEIIECTB, HAOIIOJEHWE W ONMHCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB IO IMPEBPANIECHUIO
OpraHWYECKUX BEIIECTB NMPH HArpeBaHuM (IJIaBJeHUE, OOyTrIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUN psAl. MeTaH U 3TaH — MpoCTeNIIne MPeACTaBUTENN
TKaHOB: (U3MYECKHE M XUMHYECKHE CBOWCTBA (pEaKIMU 3aMEIICHHUs] U TOPEHUs), HAXOXKJICHUE B
MpUpOE, MOJIYyYCHUE U PUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHUU PAIA. OTWIEH M MNPONWIEH — MpOCTeHIIne
MPEACTaBUTENN  alIKCHOB: (U3WUYeckue MW XUMHUUYECKHE CBOWCTBA (pEaKkIuu THUAPUPOBAHUS,
raJIOTeHUPOBAHUS, TUIPATAIINH, OKHCIICHHS W TIOJTMMEPHU3AIINH ), TIOJIyICHUE U IPUMCHCHHE.

Anxamuensl: OyraaueH-1,3 u MmetunOyraaueH-1,3: cTpoeHne, BaKHEUITNE XUMUIECKHE CBOMCTBA
(peakrus monmMepu3aiun). [lomydeHrne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKUH psii. ANCTHICH — MpPOCTEHIINI
MPEACTaBUTENh AJIKHMHOB: COCTaB, CTPOCHHE, (U3MYECKHE M XUMHUUYECKHE CBOWCTBa (peakiuu
TUAPUPOBAHUS, TAIOTCHUPOBAHMS, TUAPATAIIMH, TOPEHHUS ), TIOJIYICHUE U IIPUMCHECHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (U3HMYECKME W XUMHUYECKHE CBOMCTBa (peakiuu
raJOreHUPOBAHUS U HUTPOBAHUSA), MOJTYYCHHE U IPUMEHEHHE. 10101 cocmas, cmpoenue, usuyeckue
U Xumuyeckue ceoucmea (peakyuu 2ealoceHUpoOsaHus U HUMPOBAHUs), NOLYYeHue U NpUMeHeHUe.
TokcnyHOCTH apeHOB. I'eHeTnueckas CBs3b MEXKIY YrieBOJOPOJaMH, MPUHAUICKAIIUMH K Pa3InYHbIM
KJaccaM.

[IpupoaHbie HCTOYHUKHU YTIeBOAOPOAOB. [Ipupoanblil ra3 u nonyTHble HeTaHbIE ra3el. HedTh 1
e€ mpoucxoxaeHue. CrocoObl mepepaboTkM HeTH: TEpPeroHKa, KpEKUHT (TEPMUYECKUMA,
KaTaJUuTHYeCKuil), mupoaus. [IpoaykTsl nepepaboTKu HEPTH, NX MPUMEHEHUE B MIPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroJb 1 IPOYKTHI €ro nepepaboTKu.

DOKCHEepUMEHTAIbHBIE METOAbl H3YYEHHMS BELIECTB U HUX MPEBPALICHUN: O3HAKOMJIEHHUE C
oOpa3liaMu MiacTMacc, KaydykoB U pe3uHbl, Koiulekiuu «Hedtb» u «Yromp», MonenupoBaHHe
MOJIEKYJT YTJIEBOJOPOJOB U TaJOT€HONPOU3BOIHBIX, MPOBEACHUE MPAKTUUECKON paboThl: MOTydeHHE
STUJIEHA U U3yUYEHUE €r0 CBOMCTB.

PacuérHbie 3amaun.




Bbruucnenuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOJHOTO
BEIECTBA WJIM MPOJYKTA PEAKIUU 10 M3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HMCXOHBIX
BEIIECTB WJIA IPOAYKTOB PEAKIIIH).

Kuciaopoacoaep:xanme oprannyeckune coenHeHUs

[IpenenpHBIC OTHOATOMHBIC CITUPTHL. METaHOJ M 3TaHOJI: CTpOeHUE, (PH3MYECKHe U XUMHYCCKUE
CBOWCTBa (peakmMH C aKTUBHBIMH MeETa/lIaMH, TaJlOTEHOBOJOPOJAaMHU, TOpPEHUE), NPUMEHEHHE.
BonoponHbie CBS3M MEXKIy MOJIEKYJIaMHd CHUPTOB. J[eHCTBHME METaHOJIa W 3TaHOJAa HAa OpPraHW3M
YeJl0BeKa.

MHOT0aTOMHBIC CIUPTHL. DTUJICHIIIMKOIL W TIUICPUH: CTPOCHUE, PU3NICCKHE M XUMHUUYCCKUE
CBOWCTBa (B3aMMOJCHCTBHE CO IICIOYHBIMH METAUIaMH, Ka4eCTBEHHAs pPEaklys Ha MHOTOATOMHBIC
crupThl). JleiicTBHe Ha OpraHu3M 4esioBeka. [[piuMeHeHne TIuIeprHa U 3TUIICHTITHKOJIS.

@deHo: CTPOECHHE MOJEKYJbl, (U3NYECKue M XUMHuYeckue cBoiicTBa. TokcnyHOCTH (heHoma.
[Ipumenenue denoua.

Anpaerunibl U kemoHvl. OopMallbIeTH], alleTAIBICTHA: CTpOeHUEe, (PU3NYECKHEe U XUMHUYECKUE
CBOWCTBa (peaKIWHM OKWCICHUS H BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAKIMH), IIOJyYCHUE W
MIPUMCHCHHE.

OIHOOCHOBHBIE TIpEJCIIbHBIE KapOOHOBBIC KHCIOTHI. MypaBbHHAS € YKCYCHas KHCIIOTHI:
CTpoeHHUe, (U3NYSCKUE W XUMHYECKHE CBOMCTBAa (CBOWCTBA, OOMIME IS Kiacca KHUCIIOT, PeaKIIHs
sTepu(UKAIMK), TIOJTydeHUuEe W TTpuMeHeHrne. CTeaprHOBass W OJICMHOBAs KUCJIOTHI KakK MPEJACTABHTEIH
BBICIIMX KapOOHOBBIX KHCIIOT. MbIJIa KaK COJIM BBICITUX KAPOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

CrnoxHble 2pHUPBI KaK MPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(UPOB. JKUpHL
IM'maponus xupos. [Ipumenenue xupoB. brosorndyeckas posb KUPOB.

VYrieBoapl: cocTaB, KiIacCH(pUKalMs YriIeBOIOB (MOHO-, IU- M TOJucaxapuisl). [nmoko3a —
MPOCTENIINI MOHOCAaXapua: OCOOEHHOCTH CTPOCHUSI MOJIEKYIbI, (PM3UYECKUE U XUMUYECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcuaom meau(ll), okucieHre aMMHuadHBIM pacTBOpoM okcuuma cepedpa(l),
BOCCTaHOBJIEHHE, OpO’KEHHE TIIOKO3bl), HAX0XKJIEHUE B MPUPOJE, IPUMEHEHUE, OHojiornyeckasl poJb.
®ortocunTte3. PpykTo3a Kak H30Mep TITIOKO3HI.

Kpaxman u memmono3a kak mOpupojHbie mnoyuMmepbl. CTpoeHue Kpaxmalla W LEeJUTIOJIO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIpOJIn3, KaUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKcIepuMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U UX MPEBPAICHHI: MpoBeAeHNE, Ha0II0IeHUE
U ONHMCAHHME JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIUH OJJHOATOMHBIX
cnupToB (okucieHue HdTaHoja okcuaoM wMemu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJCHCTBHE
runepuHa ¢ ruapokcuaom Meau(ll)), ampmerumoB (OKHMCIEHHE aMMHMAYHBIM PAcTBOPOM  OKCHA
cepebpa(l) u ruapokcumom menu(ll), B3aumomericTBre Kpaxmaia ¢ HOJ0OM), POBEJICHUE TTPAKTHYCCKOM
paboThI: CBOMCTBA pacTBOPA YKCYCHOUM KUCIIOTHI.

Pacuérnbie 3agaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJIHOTO
BEI[ECTBA WJIM MPOJIYKTAa PEAKIUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 HUCXOIHBIX
BEIIECTB WJIM IPOAYKTOB PEAKIIHH).

A3oTcoepKale OpraHndeckie CoeqMHEHHUS.

AMUHOKUCIOTHl Kak amQoTepHble OpraHuveckue coeauHeHus. Dusnueckue W XUMUYECKUE
CBOMCTBa aMUHOKHUCIOT (HA MpUMepe TTUIMHA). bruonornueckoe 3HaueHne aMHHOKHUCTOT. [lenTuapr.

benku xak mpupoaHbIE BEICOKOMOIIEKYIISIpHBIE coeHeHus. [lepBuyHas, BTOpHYHAS U TPETHUHAS
CTpYKTypa O0emkoB. XMMUYECKHE CBOMCTBA OCIIKOB: THPOJIH3, IEHATYpallUs, KAYeCTBEHHBIC PEaKINH Ha
OenKH.



DKcIepuMEHTAIbHBIE METO/Ibl M3YUYEHHUS BEIIECTB U UX IPEBpAaIlleHH: HAOII0IeHNe U OIMCAaHue
JIEMOHCTPAIIMOHHBIX OTBITOB: IHATYpaIysl OCJIKOB MTPHU HArPEeBAHUH, LIBETHBIC PEAKIIH OCITKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OcHOBHBIE TIOHATHS XMMHHM BBICOKOMOJIEKYISIDHBIX COEAMHEHUN: MOHOMEp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3aLUHU, CPEAHssl MoJieKylsipHas Macca. OCHOBHbIE METO/IbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — OJIMMEPU3aLMsl U IOJUKOHACHC AL

OKCIIepUMEHTAJIbHBIE METOJIbl W3Y4YE€HHs BELIECTB M HUX MPEBPALICHUI: O3HAKOMJIEHHE C
o0pa3aMu IpUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXNpeaIMETHBIX CBSI3€W INpU HM3y4yeHUM opraHuyecko xumumu B 10 kiacce
OCYILIECTBJISIETCSI YEpEe3 HCII0Ib30BaHUE KAaK OOLIMX €CTECTBEHHO-HAay4YHBIX MOHATUMN, TaK U MOHATUH,
SIBJISFOIUXCSI CHCTEMHBIMHU JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1UKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHSTHS: SBJICHHE, HAay4dHBIM (axT, rumoresa, 3aKOH, TEOPHUS,
aHaJIM3, CHUHTE3, KiIaccu(UKaluus, TEepUOJUYHOCTb, HAONIOJEHNUE, HW3MEpPEHHe, DSKCIIEPUMEHT,
MOJIEIIUPOBAHHUE.

®uznka: marepusi, dHEpPrus, macca, aTOM, 3JIEKTPOH, MOJIEKyja, SHEPreTUYecKHil ypOBEHD,
BEIIECTBO, TEJI0, 00bEM, arperarHoe COCTOSIHHWE BEIIEeCTBA, (DPU3UYECKUE BEIUYUHBI U E€IWHULBI UX
H3MEpEeHUsl.

buonorus: knerka, opranusM, Ouocdepa, OOMEH BelIECTB B OpraHusMme, (OTOCHHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE IOPO/IbI, OJIE3HbIE UCKOTIAeMbIE, TOIUIUBO, PECYPCHI.

TexHoyorHs: NHINEBBIE NPOAYKTHI, OCHOBBI PALlMOHAJIBHOIO IUTaHMS, MOIOIUE CPEICTBa,
JICKapCTBCHHbIE M KOCMETHMYECKHE Ipenaparbl, MaTepuanbl W3 HCKYCCTBEHHBIX W CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XHUMHUYECKUH dJIeMEHT. AToM. SApo aToma, W30TOMBI. DIIEKTPOHHAs 000JI0YKa. DHEPreTHIECKUE
YPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTa M, S-, P-, O- smemeHThl. OCOOCHHOCTH pacHpeIeICHHs
JJIIEKTPOHOB MO OpOUTANsIM B aTOMax »JIIEMEHTOB MEPBBIX YETHIPEX TMEPUONOB. ODIEKTPOHHAS
KOH(UTrypanusi aToMOB.

Ilepuomnueckuit 3akoH U llepruonnueckas cucrema xumuieckux snemeHToB [[. M. MeHneneesa.
Csa3p nepuoanueckoro 3akoHa U Ilepuoanueckoil cucrteMbl XuMuyeckux »saeMeHtoB JI. U
MengeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHUST aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMSI CBOMCTB
XMUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CIOXHBIX BEIIECTB IO TPyHIaM U MepuoaMm.
3HavYeHHe NePUOJUUYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XuMU4ecKkasi CBSI3b. BUIbI XUMUYECKOU CBSI3U (KOBaJIEHTHAsI HEMOJSIpHAS U
MoJIsIpHasi, MOHHAs, MeTajindeckas). MexaHu3Mbl O0pa30BaHMS KOBAJIEHTHOW XUMHUYECKOW CBSI3U
(oOMeHHBIN M JOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b. BaneHTHOCTh. DNEKTPOOTPHUIIATETHLHOCTD.
Crenenb okucnenus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa MOJNEKYISIpHOTO W HEMOJIEKYISIPHOTO CTPOEHHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THUNBl KPUCTAUIMUECKHX PEHIETOK. 3aBHUCHUMOCTh CBOMCTBAa BEHIECTB OT THUIIA
KPUCTAJUIMYECKOM PEIIETKHU.



[lonatue o nucnepcHbIX cucremax. VICTHUHHBIE U KOJUIOMAHBIE pacTBOphHL. MaccoBas aois
BEIIECTBA B PaCTBOPE.

Knaccugukanuss Heopranuyeckux coeanHeHuil. HoMmeHkiaTypa HEOpPraHWYEeCKHX BEIIECTB.
['eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILECTB, MPUHAIICKANTUX K PA3TUUYHBIM KJIACCaAM.

Xumunyeckass peakuus. Kiaccupukanus XUMHUECKHX peakUMid B HEOPraHMYECKOW U
OpPraHUYECKON XMMUH. 3aKOH COXPAaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI M TIPEBPAILICHUS SHEPTUH
MIPU XUMUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT pa3inuyHbIX (akTopoB. OOpaTHMble peakiuu.
Xumuyeckoe paBHoBecue. DaKTOPhI, BIUSIONIME HA COCTOSIHUE XUMUYECKOT0 paBHOBecHs. [Ipunumn Jle
Ilatense.

OnekrponuTdeckas auccormanus. CunpHble U cnadbie 2JeKTpouThl. Cpena BOJAHBIX PACTBOPOB
BEILIECTB: KUCTas, HEUTpalbHas, IIEI0YHasl.

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCNEepUMEHTAIBHBIE METOJBI M3YYECHHS BEIIECTB M WX MPEBPAIICHUI: JEMOHCTpanus TaOIuil
«Ilepuognueckass cucrema xumudeckux odieMeHToB JI. WM. MengeneeBa», u3ydeHHe Mojelen
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOJCHHE W ONMHMCAHWE JEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OTBITOB
(pa3noXxeHue MEepOKCHUIAa BOJOPOJAa B MPUCYTCTBUU KaTajau3aTopa, OMpEAeSIeHHe Cpelbl PacTBOPOB
BEIIECTB C TIOMOIIBI0O YHUBEPCATHHOTO WHIWKATOpPA, PEaKIMM HMOHHOTO OOMEHa), MpPOBEIACHUE
MPaKTUYECKOU paboThl «BrusiHUE pa3nudHbIX PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnrie 3amaun.

Pacuétel mo ypaBHEHHMSIM XMMHUYECKHX PEAKIUHA, B TOM YHCJIE TEPMOXHMHUYECKHE PaCUETHI,
pacy€Thl C UCMOJIb30BAHUEM TTOHATHS «MAcCOBast A0JIsI BEIECTBA.

Heopranuueckasi xumus

Hewmeramnsl. [lonoxxenne HemeramnoB B [lepruoanueckoit cucremMe xuMuueckux sneMeHToB /. H.
MenpneneeBa U OCOOCHHOCTH CTpOEHHUs aTOMOB. Du3nMyeckue CBOWCTBA HEMETAUIOB. AJLTIOTPOMUS
HEMETaJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XHWMHYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TaJIOT€HOB, Cephl, a30Ta, (hochopa, yriepona u
KPEMHHS) M X COCTMHCHHUH (OKCHUIOB, KHCIOPOICOIEPIKAIIMMUX KUCIIOT, BOJIOPOIHBIX COCTUHEHUM ).

[IpumeHeHre BaXHEUIIINX HEMETAJIOB U UX COCIMHEHUN.

Meramnel. [lonoxxenue meramoB B Ilepuoanueckoil cucreme xumuueckux snemeHToB [l. .
MenneneeBa. OCOOEHHOCTH CTPOEHUS AJICKTPOHHBIX 000J10UeK aTOMOB MeTayioB. O0mue pusnyeckue
cBoiicTBa MeTauIoB. CIIaBbl METAILIOB. DIIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUH METaJIJIOB.

XHWMHYECKHE CBONCTBA BAXKHEUIINX METAUIOB (HATPUM, KaJIMW, KaJbIMA, MarHWid, aJlOMHHHM,
IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHCHUM.

O61ue crocoObl Noay4YeHus MeTamioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl M3yYEHHUs BEIIECTB M MX IPEBPALICHUN: M3YYCHHE KOJUICKIUU
«Metaiisl U CIUIaBbI», 00pa3lioB HEMETA/UIOB, PEIICHHE SKCIECPUMEHTANBHBIX 3a7ad, HAOJIOJCHHUE H
OTIMCAaHUE JIEMOHCTPAITUOHHBIX W JIAOOPATOPHBIX OMBITOB (B3aUMOACHCTBHE THAPOKCHUAA ATFOMHUHHS C
pacTBOpaMu KUCJIOT U LIEN0Yeid, KaYeCTBEHHbIE PEAKIIUK Ha KATHOHBI METAJUIOB).

Pacuérnpie 3amaun.

Pacuétel macchl BemecTBa win 00bEMa Ta30B MO0 U3BECTHOMY KOJIHUYECTBY BELIECTBA, Macce WU
00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU BEIIECTB, PAacu€Thl Macchl (00bEMa, KOIMYecTBa
BEII[ECTBA) MPOIYKTOB PEaKIMH, €CIIU OJTHO U3 BELIECTB UMEET MPHUMECH.

XumMus 4 )KU3Hb

Ponp xumum B 0O€ClEUEHHHM HKOJIOTUYECKOHW, DSHEPTeTHMUECKON U MHUIIEBOM O€30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOJAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKLIUM.



[IpencraBnenus 00 OOMMX HAayYHBIX MPHHLIMIAX HPOMBIIUICHHOTO TOJIYYSHHsS Ba)KHEHIINX
BEILIECTB.

YenoBek B MHpE BEIIECTB W MaTEpUAIOB: BAaXKHEHIINE CTPOUTENIbHBIE MaTEepHUalbl,
KOHCTPYKLMOHHBIE ~MaTepUalbl, Kpacku, CTEKJIO, KEepaMUKa, MaTepuanbl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPTaHUYECKUE ¥ MUHEPAIBbHBIC yI00pEHUSI.

XUMHUS U 3/I0pOBbE YEJIOBEKA: IPaBHJIa UCIOJIb30BAHUS JIEKAPCTBEHHBIX IPErapaToB, IpaBHUiIa
0€30I1aCHOTO HMCIIOJIL30BAHMSI ITPETIApaTOB OBITOBOM XMMHH B TIOBCEAHEBHOM KU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexImpenIMeTHBIX CBs3ed NMpU M3ydeHHM oOliell U HeopraHuyecko xumuu B 11
KJIacCE€ OCYILECTBIISIETCSI Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAayYHBIX MOHSTUH, TaKk M
MOHATHH, SABISIOLUXCA CUCTEMHBIMU IS OTJIEJIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAy4YHBIM (akT, THMOTE3a, 3aKOH, TEOpHs, aHaJu3,
CHUHTE3, KJacCU(pUKaIUs, MEePUOJUYHOCTb, HAOIIO/EHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, W3MEpPEHUE,
SIBJIICHUE.

®uznka: Marepus, DSHEpPrus, Macca, aToM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJA, HHEPreTHMUECKUd YypOBEHb, BELIECTBO, TeNo, OO0BEM, arperaTHoe
COCTOSIHUE BEIIECTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opranumsm, 3KocucreMa, ouocdepa, MaKpo- U MUKPOAJIEMEHTbI, BUTAMUHBI,
0OMEH BEelIeCTB B OpraHUu3Me.

I'eorpadusi: MuHepasbl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

Texnomorus: XuMu4eckass MPOMBIIIJIEHHOCTb, METAJUTYprusi, IMPOU3BOJCTBO CTPOMUTEIHHBIX
MaTepHalloB, CEIbCKOXO35ICTBEHHOE MPOU3BOJCTBO, MHIEBAsi MPOMBIIIIEHHOCTb, (apMaleBTH4ecKas
IIPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHYECKUX IPENapaToB, IPOU3BOJACTBO KOHCTPYKIHOHHBIX
MaTEPHAIIOB, IEKTPOHHAs IPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XMMHWN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjabTaTaM OCBOCHHS OOYUYAIOIIUMUCS TPOTrpamMm
cpenHero oOmiero o0pa3oBaHUsA (JIMYHOCTHBIM, METAlpPeAMETHBIM U TpeAMETHbIM). HayuHo-
METOAUYECKON OCHOBOMW Ui pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMM CPEIHETO
o011ero 00pa3oBaHUS SBIISCTCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/T.

B cooTBeTCTBUU € CUCTEMHO-IESATEIHLHOCTHBIM MOAX0JA0M B CTPYKTYpE JTUYHOCTHBIX PE3YJIbTATOB
OCBOEHHUS TpeaMeTa «XHUMHS» Ha YpOBHE CpeIHEero ooOuiero oOpa3oBaHUS BBIIEIEHBI CIEIYIOIINE
COCTaBJISAIOLIHE!

OCO3HAaHUE OOYYAIOUIUMUCS POCCHHCKON TPaKTAHCKOW HMACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIUU K 00Y4YCHHIO;

[IEJICHANIPABJICHHOE pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

FOTOBHOCTb M CIOCOOHOCTH OOYYaloOIIMXCS PYKOBOJCTBOBATbCS B CBOEH JAEATEIBbHOCTU
IIEHHOCTHO-CMBICIIOBBIMH YCTAaHOBKAMU, TPUCYIIUMU 1IEJIOCTHOM CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJU4ue MPABOCO3HAHUS IKOJOTHYECKON KYIbTYphl M CIMOCOOHOCTH CTaBUTh IIETH W CTPOUTH
KU3HECHHBIC TTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHS MpeameTa «XUMHS» JOCTUTAIOTCS B €IUHCTBE y4eOHOU U
BOCITUTATENIbHOM AESITETbHOCTH B COOTBETCTBUH C TYMaHUCTUYECKHUMHU, COIIMOKYJIBTYPHBIMH, JTyXOBHO-
HPAaBCTBEHHBIMU IEHHOCTSMU U HJ€aTaMH POCCHHCKOrO TPakJaHCKOro OOIIecTBa, MPHUHATHIMU B
oOmiecTBe HOPMAaMH M TMpaBWIAMU [OBEACHMSA, CIOCOOCTBYIOUIMMH IIpOIeccaM CaMOIO3HaHMUS,
CaMOpa3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTU O0yUaIOIINXCS.

JIM4HOCTHBIE PEe3yabTaThl OCBOEHUS NMpeAMETa «XUMUS» OTpa)karoT c(OPMHUPOBAHHOCTH OMbBITA
M03HABATEIHbHON U MPAKTUYECKON JEATEIbHOCTH 00yUYaloUuXcs M0 peaau3alii IPUHSITHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUA 00YYAIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPABOIIOPSLIIKY;

MIPEJICTaBJICHHS O COLIMATBHBIX HOPMaxX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOILIIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH [EATEIBHOCTH MPH CO3JAHUH YYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATEIbHBIX 33124, BHINOJHEHHUH XUMUYECKHX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBl JAPYTuX Hpu
aHaJlM3e pa3INYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHHUS K ICTOPUYECKOMY U HAYYHOMY HACJIEUI0 OT€UECTBEHHOW XUMHUH;

YBXKEHUS K MPOLIECCY TBOPYECTBA B OONACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XHUMUH,
OCO3HAHHUS TOTO, YTO JOCTIKEHUS HAayKH €CTh Pe3yNAbTaT IMTENbHBIX HAOTIOJCHHM, KPOMOTIHUBBIX
AKCMEPUMEHTAJIBHBIX MTOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABaTEeNbHBIX MOTHUBOB B TOJYYCHHH U IMOCIEIYIONIEM aHaiau3e WH(opMaluu o
MepeAOBBIX JOCTUKEHUIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;



CIIOCOOHOCTH OIICHUBATh CHUTYAllMH, CBS3aHHBIE C XUMHUYECCKHMH SIBJICHHUSIMH, U TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSCh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

FOTOBHOCTM OLEHHMBATh CBOE TMIOBEACHUE MW TIOCTYNKH CBOUX TOBApUIIEH C NO3ULIMMI
HPABCTBEHHBIX U MMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 3/I0POBbS:

MOHMMAaHUS IIEHHOCTeH 3/10poBOro ® Oe3zomacHOro oOpas3a JKH3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroIeHHs TIPaBIIT 0€30MIaCHOTO OOPAIEHUs C BEIIECTBAMU B OBITY, TIOBCETHEBHOM KM3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHWS [EHHOCTH TPABHWJI HWHIWBHIYATHPHOTO W KOJUICKTUBHOTO OE30MACHOTO TOBEICHUS B
CUTYaIMSIX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TIOCICJACTBHA W HENPHUATHS BPEIHBIX MPHUBBIUCK (YyIOTPEOJICHUS —aJIKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEA0BATENHCKON AEATENHHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKON U APYTUX BUJIAX IEATEILHOCTH;

YCTAaHOBKH Ha aKTHBHOE y4acCTHE B PEIICHUHW MPAKTHUECKHUX 3a7a4 COIMAIbHON HaNpPaBIEHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3yUYEHHUIO Mpodeccuil pa3IuyHOro poja, B TOM YHCIE Ha OCHOBE
MPUMEHCHHSI ITPSIMETHBIX 3HAHUH 110 XHMHH;

YBaXXEHUS K TPYAY, JIOASIM TPYJa U PE3yJIbTaTaM TPYIOBOU JIEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY HMHAMBHIYaJbHON TpaekTopuu oOpa3oBaHMs, Oymymieit
npodeccun M peanus3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTpeOHOCTEH 00I1I1ecTBa;

6) 3K0JI0rHYeCKOr0 BOCTIUTAHHUS:

HKOJIOTHYECKHU I[€JIECO00Pa3HOT0 OTHOIIECHUS K MPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS )KU3HU
Ha 3emiie;

MOHUMAaHMs TJ00ATbHOIO XapakTepa OJKOJOTHYECKHX Npo0sieM, BIUSHUS SKOHOMHYECKHX
MIPOLIECCOB Ha COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHUSA HEOOXOJAMMOCTH HCHOJIb30BAaHUS JOCTHKEHUH XWMHUU JUISL PELIEHUs BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BaAHUS;

AKTUBHOTO HETPUSTHUS JIEHCTBUM, MPUHOCAIINX BPEI OKpPYKaIOILIEH MPUPOTHONU Cpele, YMEHUS
MIPOTHO3UPOBATh HEOIATOMPHUSITHBIE HKOJOTUYECKUE TMOCIEACTBUS NPEINPUHUMAEMbIX ACUCTBUN H
MpeI0TBpAIaTh UX;

HAJIW4YUS  PA3BUTOTO  HSKOJOTMYECKOTO  MBIIUICHHS, JKOJOTHYECKOW KYIbTYphI, OIMbBITa
JEeSITEeNHOCTH SKOJIOTUYECKOW HAIPaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMHU B MO3HABATEIbHOM,
KOMMYHHKAaTHBHOM M COLUAIbHOW MpPaKTHUKE, CIHOCOOHOCTH U YMEHHUSI aKTUBHO MPOTUBOCTOSITH
HJIC0JIOTUH XeMOo(oOouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH 1 00IIeCTBEHHOM MPaKTUKU;

MMOHUMAaHM cielM()UKH XUMUU KaK HayKH, OCO3HaHUA €€ PO B (JOPMUPOBAHUU PALMOHATIEHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IIEIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIeM MHUpE KaK O €IUHCTBE
MPUPOJBI U YeNOBEKa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PElIeHUH MPoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;



yOSKIEHHOCTH B 0CO00H 3HAYMMOCTM XHMHH JUISI COBPEMEHHOW IIMBHJIM3AIMHU: B €&
T'YMaHHCTUYECKOH HANpaBIEHHOCTH U BAXXHON POJIM B CO3aHUU HOBOM 0a3bl MaTepUaIbHOM KYIbTYPHI,
peleHnn rI00ambHBIX MPoOJIeM YCTOHYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM U SKOJIOTUYECKOH 0E30MaCHOCTH, B Pa3BUTUU MEAUIMHBI, 00ECIIEYCHUN YCIOBHM YCIEITHOTO
Tpy/a ¥ 3KOJIOTHYECKH KOM(OPTHOH JKMU3HU KaKJOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAayYHO! I'PAMOTHOCTH: IIOHUMaHUs CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BATh MOJy4aeMble 3HAHUS JUIsl aHAJIM3a U 00bSACHEHUs
SIBJICHUN OKPY)KAIOILIEr0 MHUpPa U MPOUCXOIALUIUMX B HEM H3MEHEHHUH, YMEHUs [ejlaTb 000CHOBAaHHbIE
3aKIIIOYCHUSI Ha OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IENBI0 MOJIYYEHHs JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XMMHUYECKUE 3HAHUS MJI pelleHus NpolieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpPECa K MO3HAHUIO U MCCIIEN0BATEIbCKON JESTEILHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BAaHUIO U CaMOOOpPa30BaHUIO, K aKTUBHOMY
MTOJIyYEHHUIO HOBBIX 3HAHUH M0 XUMHMHU B COOTBETCTBUU C )KU3HEHHBIMH NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM TPyZa B PA3JIMYHbIX chepax MpoPhecCHOHATBHOMN e TENbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MerTanpeMeTHbIe pe3yJIbTaThl OCBOCHUS YJYeOHOTO MpeaMera «XHUMHS» Ha YPOBHE CPEIIHETO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HauYuMble Ui (OpPMHpOBAHHS  MHUPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIe) OOIeHaYYHbIE TOHSATHS, OTPaKAIOIIME IEIOCTHOCTh HAYYHOH KapTHHBI MHpa U
cnienn UKy METO/IOB TIO3HAHUS, HCIIOJB3yEMBIX B €CTECTBEHHBIX HAayKax (MaTepusi, BEIIECTBO, SHEPTHS,
SIBIICHHE, TPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YVHHUBEpCaJbHbIE Y4eOHbIE JeHCTBHS (TIO3HABaTeNbHBIC, KOMMYHUKAaTHBHBIC, PETYJISTHBHBIC),
obecrieunBaromue (GopMupoBaHHe (GYHKIIMOHAIBHONH TPAMOTHOCTH W COLNMAIBHOH KOMIICTCHIHH

00yJaroImXcs;

CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTHHAPHEIE,
MHUPOBO33pPCHYCCKHE 3HAHUS M YHUBEPCAJIbHBIC YYCOHBIC JCHCTBUS B MO3HABATEILHOW M COIUAIBLHON
MPAKTHKE.

MeranpeaMeTHbIE  PE3yJAbTaThl  OTPWKAIT  OBJAJACHHE  YHUBEPCAIBHBIMU  y4COHBIMH
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBjaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMY /ICHICTBUSIMH

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (OPMYJIMPOBATH M aKTyaJdH3UpoBaTh  MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENEIATh LEIU JeATEIBbHOCTH, 3a7aBas mapaMeTpbl ¥ KPUTEPUH UX JOCTHIKEHUS, COOTHOCUTH
pe3ynbTaThl IEATEIbHOCTH C TIOCTABJICHHBIMU LESIMU;

WCIIOJIb30BATh NPYU OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIIEHUS! — BBIACNATh XapaKTepHbIE
MPU3HAKU MOHATUN U YCTAHABIMBATh UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUSA IS
00BsICHEHUS OTACNBHBIX ()AaKTOB U SBJICHMIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMHYECKUX PEaKInii;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHbBIE CBA3U MEX1Y U3Yy4aeMbIMU SIBJICHUSIMU;



CTPOUTH JIOTHYECKUE PACCYKICHHS (MHIYKTHBHBIC, ICIYKTUBHBIC, [0 AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TMPOTHUBOPEUYUST B PACCMATPUBACMBIX SBJICHUAX, (DOPMYIUPOBATH BBHIBOJBI U
3aKITIOYCHUS;

MIPUMEHSTH B MPOIIECCE MTO3HAHUS, UCTIOJIb3YEMbIe B XHMHUH CUMBOJIMYECKHE (3HAKOBBIC) MOICIH,
peoOpPa30BEIBATH MOJICIIBHBIC MPEACTABICHUS — XUMHUYSCKUN 3HAK (CHMBOJI) 3JIEMEHTA, XUMUYCCKas
dbopMyna, ypaBHEHHWE XHMHYECKOW peaklWuu — TPH PEIICHUH YYEOHBIX II03HABATCIBHBIX H
MPAKTUYECKUX 3aJ1a4, IPUMCHITh Ha3BaHHBIC MOJICIIHHBIC TIPEIICTABICHUS JIJIS BBISIBJIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB M XUMHYCCKUX PEAKIIHH.

2) 6a3oBble HCCJIEeI0BATEIbLCKHE JIeliCTBHSI:

BJIQICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHKS BEIIECTB U XUMHUICCKIX PEAKIIHIA,

(dbopMyTHpOBATh LETH M 3a7a4l UCCIICAOBAHMS, MCIIOJIb30BATh TIOCTABICHHBIE U CAMOCTOSITEIIHHO
chOpMyITUPOBAHHBIE BOMPOCHI B KAUeCTBE WHCTPYMEHTA IO3HAHWS M OCHOBBI JUIsi (DOPMHpPOBAHWS
TUTIOTE3bI TI0 TPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKJICHUH;

BIIQJICTh HABBIKAMH  CaMOCTOSITEILHOTO  IITAHMPOBAHUS W TMPOBEICHUS  YYCHHUYSCKUX
OKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIONaTh 3a XOJOM TIPOIECCa, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €ro Pe3yibTar, GOpMYyITHPOBATH 000OIMIEHUS U BBIBOJIBI OTHOCHTEIHHO JIOCTOBEPHOCTH
Pe3yIbTaTOB HCCIIEOBAHNUS, COCTABIISTH 00O0CHOBAHHBIN OTUET O MPOJIEIaHHON padoTe;

MPUOOpPETaTh OMBIT YYCHUYECKOW HCCIIEIOBATEIIBCKOW W MPOCKTHOHN JCSITEILHOCTH, MPOSBIIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHHOMY TOWCKY METOJIOB PEIICHUS TPAKTHYSCKUX 3ajad,
MIPUMEHCHHIO PA3JINYHBIX METOJIOB IIO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBATHCSI B PA3NIMYHBIX HCTOYHHKAX WHGpOpMAIMu (HAYYHO-TIOMYJSpHAs JHTEeparypa
XUMHUYECKOTO COJICpyKaHMs, CIIPaBOYHBIC MOCOOUs, pecypchl HTepHeTa), aHATH3HUPOBaTh HH(POPMAIIUIO
pa3MYHBIX BUAOB © (OPM TPEICTABICHHS, KPUTUYECKA OICHHBATh €€ JIOCTOBEPHOCTh W
HETPOTHBOPECUYHBOCTD;

(bopMyIHpOBATh 3aPOCHl ¥ MPUMEHSThH Pa3InYHbIC METObI TIPU MOUCKE U 0TOOpe MHPOPMALIUH,
HEOO0XOAMMOM JIJIsl BBITIOJTHEHHSI yIEOHBIX 3a/1a4 OTPEICIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCIOJb30BaHUA HMH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO BBIOMpPATh ONTUMAIBHYIO (GOpPMY MpeaCcTaBlIeHHS HWHPOpPMAIUU (CXEMBI,
rpaduKy, TuarpamMmbl, TAOJIUIIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEICTBA MpU paboTe ¢ XUMUYECKON WH(pOpMaIuei:
NPUMEHATh MEXIpEAMETHbIE ((U3NYECKUEe M MaTeMaTHYECKUE) 3HAKU M CUMBOJIBI, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAeliCTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXKJIAeMOW TeMbl B XOJE€ JUAIOTa W/WIM JHCKYCCHH,
BBICKa3bIBaTh WUJCH, POPMYIUPOBATH CBOM MPEIIOKEHHUS OTHOCUTEILHO BBINIOJIHCHUS TPEIIOKEHHON
3a/1a4u;

BBICTYNaTh C TMPE3EHTAIlMel pe3ylbTaTOB TO3HABATENBHOW JESATENbHOCTH, TMOIYyYEHHBIX
CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHUKAMHU TPHU BBIIIOJHEHUU XUMHUYECKOTO JIKCIEPUMEHTA,
MPAKTUYECKOH paboThl MO HCCIENOBAHUIO CBOMCTB H3Yy4aeMBIX BEIIECTB, peaTU3allil y4eOHOTO
mpoekta u (GopMynupoBaTh BBIBOABI MO pe3yabTaTaM MPOBEACHHBIX HCCIENOBaHUN MyTEM
COTJIACOBaHUS MO3UIIUIA B X0J1€ OOCYXACHUS U 0OMEHA MHEHHSIMH.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiITHBHBIMH I CTBUSIMU:



CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYIIECTBIIATH CBOKO IMO3HABATEIBHYIO JCATEIBHOCTD,
ompenensisi €€ eI M 3a7add, KOHTPOJUPOBAaTh M MO Mepe HEO0OXOIUMOCTH KOPPEKTUPOBATH
[pe/yIaraeMblii aJITOPUTM JCHCTBUI MPHU BBITIOJIHEHUHN YUeOHBIX U HCCIICI0BATEIbCKHUX 3a/1a4, BHIOUPATH
HamOomnee PPEKTUBHBIA CIOCO0 WMX pEHICHHs ¢ YI€TOM IMOJIydeHHUS HOBBIX 3HAHHWHA O BEIIECTBaX U
XUMHUYECKUX PEaKITHSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JCATEILHOCTH Ha OCHOBE CaMOAHAJIM3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)aroT:

c(hOpMUPOBAHHOCTh TIPEACTABICHUN O XUMHUYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIA XHMHH B TIO3HAHHUH SIBJICHUH TIPUPOJIBI, B (DOPMUPOBAHUN MBIIIICHAS W KYIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBLHONW T'PaMOTHOCTH, HEOOXOIMMOHN Ui pEIIeHUs] MPAKTUYECKHX 3aaad |
9KOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpeie;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIiue TMOHSATHS
(XMMUYECKHII ~ DIIEMEHT, aTOM, OJJIGKTpOHHas 000Jiouka aroMa, MOJIeKyJa, BaJE€HTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHUYECKAasl CBSI3b, CTPYKTYpHas GopMmyina (pa3BEpHyTas U COKpaIIEHHAs),
MOJIb, MOJISIpDHAsi Macca, MOJIApHBIA 00BEM, YIIIEpOJHBIN ckeeT, GyHKIMOHAJIbHAs IpYIIa, paaukali,
M30MepHsl, ©30MEPhl, TOMOJIOTHUYECKUN PSAJl, TOMOJIOTH, YIIEBOJAOPOAbI, KUCIOPO U a30TCOAEpKalIie
COEJIMHEHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BRICOKOMOJIEKYIIIPHbIE COEIMHEHUS); TEOPUU U
3aKOHBI (TEOpUs CTPOCHHS OpraHuueckux BemecTB A. M. byriepoBa, 3akoH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIUe B
OCHOBE MOHMMAaHHUS MPUUYUHHOCTU U CUCTEMHOCTH XUMUYECKHUX SBJICHUH, (PaKTOJOTUYECKUE CBEACHUS O
CBOMCTBaxX, COCTaBe, MOJy4YEeHUH U OE30MaCHOM HCIOJIb30BAaHUU Ba)KHEHUIITNX OPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOMN AEATEIbHOCTH YEJIOBEKa;

cOpMUPOBAHHOCTh YMEHUN BBIABIIATH XapaKTepHbIE MPU3HAKK TMOHATHUN, yCTAaHABIMBATh HX
B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIME IMOHSATHS TPH OMUCAHUM COCTaBa, CTPOCHUS U
MIpEeBPALEHUI OPraHUYEeCKUX COCTMHEHU;

chOpMUPOBAHHOCTh YMEHHIl HCMOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamEHHOM) (QOpMya OpPraHMYECKUX BEUIECTB U
yYpaBHEHUN XMMHUYECKHUX pEaKIHi, HM3rOTaBIMBATh MOJEIHM MOJEKYT OPraHMYECKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMUPOBAHHOCTh YMEHUH YyCTaHABIMBATh MPHUHAUICKHOCTh HM3YYCHHBIX OPraHUYECKUX
BEIECTB M0 MX COCTaBy U CTPOCHUIO K OMPENEIEHHOMY KIACCy/TpyIle COeAUHEHUN (yrIeBOIOPO/IbI,
KHUCTIOPOJ U a30TCOJEpKAIUe COSIUHEHHS], BHICOKOMOJIEKYIIIPHbIE COCIMHEHUS), TaBaTh UM Ha3BaHUS
no cucremarnyeckoit HomeHkiarype (IUPAC), a Takxke npuUBOIUTH TPUBUATIBHBIC HA3BAHUS OTAEIBHBIX
OpraHMYECKUX BEIIeCTB (ITWJICH, TMPOMHIEH, AalleTUJIeH, OJTUJIEHTIUKONb, TJIULIEepPUH, (EHOT,
dbopmanpaeru, aneraibAeTHI, MypaBbUHAs KHCIOTa, YKCyCHas KHCIIOTa, OJIEMHOBas KHCIIOTa,
CTeapMHOBAas KUCIIOTA, IIII0K03a, GPYKTO3a, Kpaxmall, [eJUII0JI03a, TIUIIHH);

c(OPMHUPOBAHHOCTb YMEHUSI ONPEEATh BU/IbI XUMUUYECKON CBS3U B OPIraHUYECKUX COETUHEHUAX
(oMHApHbIE U KpaTHBIE);

Cc(OPMHUPOBAHHOCTh YMEHUS NPUMEHSTH MOJIOXXEHUS TEOPUH CTPOCHHUS OPraHHMYECKUX BEIECTB
A. M. byriepoBa a1t 00bSCHEHHs 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOEHHs; 3aKOH
COXpaHEHHUs MacChl BEIECTB;



c(hOpPMHUPOBAHHOCTh YMECHHI XapaKTEPH30BaTh COCTaB, CTPOCHUE, (PU3UYECKHE U XUMUUYCCKUE
CBOMCTBA THITMYHBIX MPEACTABUTENCH pa3IUYHBIX KJIACCOB OPraHMYEeCKHX BeIIeCTB (METaH, JSTaH,
9THWJICH, WPOMWICH, aleTWwieH, OyraaueH-1,3, MerunOyraguen-1,3, OeH30J, METaHOJ, 3TaHOI,
STHJICHTJIUKOJb, TJMIEPUH, (EHOJ, ameranbAeruja, MypaBbUHAs W YKCYyCHas KHCIOTHI, TJTFOKO3a,
KpaxmaJl, [eJITI0103a, aMUHOYKCYCHAsI KUCTIOTa), WITIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXIY HUMHU
YPaBHCHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUH C MCIIOIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKH YIJICBOJOPOJHOTO CHIPhsi (HE(TH,
MPUPOJHBIN Ta3, yroyib), CIOCOOBI WX MEPEepadOTKH W TPAKTHUYECKOE MPUMEHECHHUE IPOTYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHU MPOBOJMTH BBIUYMCICHUS 10 XUMHUYCCKUM YpPaBHCHUSM (MacChl,
00b€Ma, KOJIMYECTBAa HMCXOJHOTO BEIECTBA WJIM MPOJYKTA PEaKIMHM IO H3BECTHBIM Macce, 00BhEMY,
KOJIMYECTBY OJHOTO M3 MCXOHBIX BEIIESCTB WIH MPOYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHUH BJAJE€Th CHUCTEMON 3HAaHMA 00 OCHOBHBIX METOJIaX HAYYHOTO
MMO3HAHUS, UCIOIB3YeMbIX B XUMHUU TPH H3YYCHHH BEIICCTB M XUMHUYECKHX SIBJIICHUH (HAOIIOICHHE,
U3MEpEHUe, HIKCIEPUMEHT, MOJCIUPOBAHNE), HWCIOJIE30BATh CHUCTEMHBIC XHMHYCCKHE 3HAHUS JUIS
MPUHATHS PEIICHUH B KOHKPETHBIX JKM3HCHHBIX CHTYAIMSIX, CBS3aHHBIX C BEIIECTBAMH W HUX
MIPUMCHCHHUEM;

chOpMUPOBAHHOCTh YMEHHHM COOJIO/IaTh TpaBWJa TIOJb30BAaHUS XUMHUYECKOW TMOCYION U
nmabopaTopHbIM O0OPYJAOBaHMEM, a TakKXKe IpaBuia OOpAaIlEHHsS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

cOPMHUPOBAHHOCTh YMEHHUW  IUIAHUPOBATH W BBINIOJHATH XHUMHUYSCKAW  JKCIIEPUMEHT
(mpeBpalieHust OpraHndecKuX BEIIeCTB MPU HarpeBaHUHM, MOJTyUYE€HHUE STUJICHA U U3yYEHHE er0 CBOMCTB,
KaueCTBEHHbIE PEaKLUHUHd OPraHWYeCKHX BEIIECTB, JeHaTypalus OENKOB MpU HarpeBaHWUU, LIBETHBIC
peakiuu OEKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHUKH O€30MMaCHOCTH MPH OOpaIeHNH C BEIIECTBAMU
1 1a00paTOpHBIM 000PYAOBAHUEM, IPEACTABIATH PE3yIbTaThl XUMHUUYECKOTO IKCIEpHUMEHTa B (Gopme
3alMCH ypPaBHEHUH COOTBETCTBYIOIIUMX peakuuid U (OpMYyIUpOBaTh BBIBOJABI HAa OCHOBE 3TUX
pe3yNbTaToB;

chOpPMUPOBAHHOCTh ~YMEHUN KPUTHUYECKH AaHATM3UPOBATh XUMHUYECKYI0 HH(POpMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOi uHpopmaiu, HTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHI COOII0O/IaTh MpaBUiia SKOJIOTHYECKH 11eJeco00pa3HOro MoBeJeHUs B
ObITY ¥ TPYIOBOW AEATEIHHOCTH B LIETSAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAlOIIeH MPHUPOAHOM
Cpelbl, O0CO3HABaTh OMACHOCTh BO3JCWUCTBUS Ha >KUBBIE OPraHU3Mbl OMPEENIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMas cmbica mokazatens [IJIK, moscHaATe Ha mnpumepax crnocoObl YMEHBIICHUS U
MPeIOTBPAILIEHHUS KX BPEIHOTO BO3ACUCTBUS Ha OPraHU3M YeJIOBEKa;

JUI 00yYaroIMXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbsI: YMEHHE MPUMEHATH 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METO/IaX [MO3HAHUS BEIIECTB U XUMHUUYECKUX SBJICHUN;

JUIA CIIEMbIX M ClHa0OBUASIIMX OOydYaloUIUXCA: YMEHHUE HCIOIb30BaTh Pebe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mis 3anucu XumMudeckux Gopmyi.

11 KJIACC

[IpenmeTtHbIe pe3ynbTaThl 0OCBOEHHsI Kypca «O011ast 1 HeopraHuuecKkast XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh TPEACTABICHUI: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-HAayYHOU
KapTUHBI MUPa, POJIM XUMHUHU B MO3HAHUHU SBJICHUNA MIPUPOIBI, B (POPMUPOBAHUHU MBIIIIEHUS U KYJIbTYPBHI
JMYHOCTH, €€ (YHKIMOHAJIBLHON I'PaMOTHOCTH, HEOOXOIUMOM Ul peIIeHUs] MPAKTUYECKUX 3ajgad U
HKOJIOTUYECKH 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPHUPOTHON CPEIE;



BJIAJICHUE CHUCTEMOW XHMMHMUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHSITHS
(XMMHYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI 00BEM, BAJICHTHOCTD, IJIEKTPOOTPUIIATEIIBHOCTh, CTEIICHh OKUCIICHUS, XUMHUYECKasl CBS3h
(koBasieHTHAs, UOHHASA, METAJUIMYECKasl, BOJOPOIHAS), KPUCTAIIMYECKAsT PEIIETKA, TUIIBI XUMHUYECKUX
peaKkiuii, pacTBOP, DJICKTPOJIHUTHI, HEIJIEKTPOJMTHI, SICKTPOJIUTUUECKAS] TUCCOIMAIUS, OKHCIUTED,
BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TCOpUs
BNEKTPOJIUTUYECKON AuccolMannu, nepuoauyeckuii 3akon [[. M. MenpeneeBa, 3aKOH COXpaHEHHUS
MacChbl BEIIECTB, 3aKOH COXPAaHEHHS M TMPEBPAICHHUS SHEPTHM TMPH XUMHUYECKHUX PEAKIUAX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XMMHH, MHUPOBO33PEHUYECKHUE 3HAHMS, JIKAIIHEe B OCHOBE
MMOHUMAaHUSI TPUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SBJICHHH, (DaKTOJIOTUYECKHE CBEIEHHUS O
CBOMCTBAX, COCTaBe, MOJTYYCHUU U OE30TIaCHOM HCIOJIb30BAHWN BOXKHEHIIINX HEOPTaHMUYECKUX BEIIECTB
B OBITY U TIPAKTUYECKOMN JEATETHLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHM BBISBIIATH XapaKTePHbIE MPU3HAKUA TOHATHH, YCTaHABJIMBATh MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPU OTIMCAHUU HEOPTAaHUYECKUX BEIIECTB U UX
IIpEBpAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIB30BATh XUMUYECKYIO CHMBOJIHMKY JJIsI COCTAaBJICHHS (Hopmys
BEIIECTB W YPaBHEHUH XWMHUYECKHX peaknuid, cucremarndeckyio Homenkinatypy (IUPAC) u
TPUBHAIIbHBIC HA3BAHUS OT/ACIBHBIX HEOPTAaHUYECKUX BEIIECTB (yrapHbIN ra3, YyrieKHCIbIi ra3, aMMHUakK,
raméHasi U3BECTh, HeTanéHas U3BECTh, MUThEBAs COJA, MUPUT U IPYTUEC);

chOpMUPOBAHHOCTh YMEHHUH OMPENEIATh BaJEHTHOCTh M CTENEHb OKHUCICHUS XHMHYECKUX
AJIEMEHTOB B COCIWHEHMSIX PA3IUYHOTO COCTaBa, BUJl XUMHYECKOM CBs3M (KOBaJIeHTHAs, MOHHAs,
MeTainyeckasi, BOJOPOAHASI) B COEAUHEHUSX, TUIl KPUCTAITNYECKON perIETKN KOHKPETHOTO BEIECTBA
(aToMHasi, MOJIEKyNIApHas, HWOHHAs, MeTaJUIMYecKas), XapakTep cpeAbl B BOJHBIX pPAaCcTBOpax
HEOPraHU4YECKUX COETUHECHU;

c(OpMUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAICKHOCTh HEOPraHUYECKUX BEILECTB 10 UX
COCTaBY K OIpeAeaEHHOMY KJIAacCy/TpyNIe COSAUHEHUH (TIPOCThIE BEIIECTBA — METAJUIbl U HEMETAIUThI,
OKCHJIbl, OCHOBaHHMsI, KUCIIOTHI, aM(POTEPHBIE THPOKCUIBI, COJIN);

chOpMUPOBAHHOCTh YMEHUN PacKpbIBaTh CMBICH nepuoanyeckoro 3akoHa JI. M. MenneneeBa u
J€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

cOpMUPOBAHHOCTh YMEHUU XapaKTepU30BATh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHUX
aneMeHToB 1-4 mnepuonoB Ilepmoamyeckoii cucrtembl xumuyeckux snemeHtoB [l. M. Menneneena,
UCIIOJIB3Ysl TMOHATUS «S-, P-, d-3JEKTPOHHBIC OPOHMTANIN», «IHEPTETHUYCCKUE YPOBHU», OOBICHITH
3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HUX COCAMHEHMH MO NepuojaM HU
rpynnam [lepuoanueckoil cucrembl xumudeckux 3neMenToB /. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATh) OOIIME XUMUYECKHE CBOMCTBa
HEOPraHMYECKHX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYHIECTBOBAHHE T'€HETHUUECKOW CBS3U
MEX]y HEOPraHMYEeCKMMHU BEUIECTBAMU C IOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMHYECKUX
peaxkuui;

chOpMUPOBAHHOCTh yMEHHUS KJIACCU(UIMPOBATh XUMUYECKHE PEAKIUH IO Pa3TUYHBIM
MpHU3HAKaM (YUCIy M COCTaBy pearupyrolluX BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHUIO
CTETIeHeW OKUCIICHUS SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTaIn3aTopa);

chOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPAaBHEHUS PEAKIMA DPA3IUYHBIX THUIOB, TOJHBIE U
COKpaIEHHbIE YPAaBHEHUS pEaKiMii HOHHOTO OOMEHAa, YUYUTHIBAas YCIOBUS, IPU KOTOPBIX 3TH PEAKIUU
UIYT 0 KOHIA;



c(OPMHUPOBAHHOCTh YMEHHH IMPOBOAMTH PEAKIUH, IMOATBEPKIAIONIME KAUYEeCTBEHHBIH COCTaB
pa3IMYHbIX HEOPraHMYECKHX BELIECTB, PACIO3HABaTh ONBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIHUE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEIECTB;

C(OPMHUPOBAHHOCTh YMEHHH  pacKphIBaTh CYIIHOCTh  OKHCIIHUTEIBHO-BOCCTAHOBUTEIHHBIX
peaxkiuii HoCpeCTBOM COCTaBIIECHUS 3JIEKTPOHHOTO OanaHca ITUX pPeaKInii;

C(OPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW PEaKIHH OT
pa3nu4HBIX (HAKTOPOB; XapPaKTEP CMEHICHHS XMMHUYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHELIHETO
BozzeiicTBus (npunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHMHUYECKHE IPOLECCH], JEXKallue B OCHOBE
IIPOMBIIIJIEHHOTO MOJIY4YE€HUs CEPHOI KUCIIOThI, aMMHUaKa, a Takke CPOPMUPOBAHHOCTD MPEICTABICHUI
00 00UIMX HAyYHBIX MPUHIUIIAX U IKOJOTUYECKHX MPOOIeMax XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMH MPOBOAMTH BBIUMCICHUS C HCIIOJIB30BAHMEM IOHATHUS «MaccoBas
70l BEUIECTBA B pPACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B MPH XUMHUYECKUX pEAKIUAX, MaccChl
BEIECTBA WK 00BbEMA Ta30B MO0 M3BECTHOMY KOJIMYECTBY BELIECTBAa, Macce WM OObEMY OIHOTO W3
YYacTBYIOIIMX B PEaKLMM BELIECTB, TEIUIOBOrOo 3(PQeKTa peakluyd Ha OCHOBE 3aKOHOB COXpPAaHEHUS
MacChl BEIIECTB, IPEBPAILCHNS U COXPAHEHHUSI SHEPTUU;

chOpMUPOBAaHHOCTh YMEHHMHM COOJIO/IaTh TpPaBHWJIa TOJB30BAHUS XUMHUYECKON TMOCYI0M U
nabopaTopHBIM O00OPYAOBaHUEM, a TaKXKe IpaBWIa OOpAIEHUS C BEIMIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BHITIOJIHATH XUMUYECKHI KCTIEPUMEHT (pa3ioKeHue
IIEPOKCHJA BOJOpOJa B NPUCYTCTBHUU KaTaau3aTropa, OINPEIECICHHE CPEAbl pPacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAJILHOTO HMHIUKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
peakiuu, peakiuy HOHHOTO OOMEHa, KaueCTBEHHbIE peakIMu Ha cyinbdar-, kapOOHAT- U XJIOPUI-
AHUOHBI, Ha KaTHOH AaMMOHMS, pEHIEHUE OHKCIEPUMEHTAIbHBIX 3a7ady o TemaMm «Meramisl» u
«Hemeranel») B COOTBETCTBUU C NMPaBUIIAMH TEXHUKU O€30MMaCHOCTH MpU 0OpallleHny ¢ BeIECTBaMH 1
1abopaTopHbBIM 000PYAOBaHUEM, IPEACTABIATh PE3YJAbTaThl XUMUYECKOTO HKCIEpUMEHTa B (opMme
3alMCcU ypPaBHEHUN COOTBETCTBYIOIIUMX peakuuid U (OpMYyIUpOBAaTh BBIBOJABI HAa OCHOBE 3TUX
pe3ynbTaTOB;

chOpPMUPOBAHHOCTh ~YMEHUH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUu, IHTepHET U apyrux);

chOpMUPOBAHHOCTh YMEHHI COOII0O/IaTh MpaBUiia SKOJIOTHYECKH 11eJeco00pa3HOro MoBeJeHUs B
ObITY ¥ TPYIOBOW AEATEIHHOCTU B LIENSAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAlOIIeH MPHUPOAHOM
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha KUBbIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [IJIK, moscHaTe Ha mpuMepax crmocoObl YMEHBIIEHUS M MPEIOTBPALICHHS UX
BPEIHOTO BO3JICHCTBHS HA OPraHU3M YEJIOBEKA;

U1 00yJaroImMXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 370POBbsI: YMEHHE MPUMEHATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHU;

JUIA CIETbIX M ClHa0OBUASIIMX OOydYaloUIUXCA: YMEHHE HCIOIb30BaTh PeEbe(PHO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaitns s 3anucu xumuueckux Gopmy.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne (ungpossbie)
HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbl Konrtpoubnbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKoOi XMMHHU
11 [Ipeamer opranndeckoi xumuu. Teopust CTpoeHus 3
' opraHuveckux coenaunenuii A. M. Byrineposa
Hroro mo pazueny 3
Paspnen 2. Yriesoaopoabl
2.1 [IpenenbHbIC YraeBOIOPOABl — aTKAHbBI 2
2.2 HemnpenenbHapie yrieBoaopoapl: aJKeHbI, ATKaANCHBI, aTKHHBI 6 1
2.3 ApomMaTHYEeCKHE YTIEBOI0POIbI 2
2.4 [IpupoaHbIE ICTOYHUKH YTJIEBOIOPOIOB M MX IIepepadoTKa 3 1
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepxamme oprannyeckue coeIuHeHus
3.1 Cnuprel. ®enon
3.2 Anbnerunpl. KapOonoBbie kucnotsl. CroxkHbie 3GUpPbI 7 1
3.3 VYrneBoasl 2
Hroro no paszneny 13
Pa3nen 4. AsoTconepikamue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3




Hroro no pazneny

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
uugpoBbie
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMbI Konrpoabnbie | IIpakTuueckue (wupp )
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTruueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH u
11 [Iepnoanueckas cuctema XuMU4ecKux anemeHToB [1. . 3
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BelecTB
1.3 XUMHUYECKHE peaKluu 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranmnst 1
2.3 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX BEILIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMUS U )KU3HBb 4
Utoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Ipaxrireciie u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
1 [IpenMer opraHnyeckoi XUMUHU, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYCHUE
9 Teopus cTpoeHUsI OpraHU4eCKuX coequHeHnd A. M. 1
bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS
[Ipencrasnenue o KIacCUPUKAIUA OPTAHNIECKUX BEIIECTB.
3 Howmenknarypa (cucremarnyeckasi) U TpUBUAJIbHbIE 1
Ha3BaHM OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUM PsiJT 1
MertaH 1 3TaH — OPOCTEHIINE MPEACTABUTEIMN ATKAHOB
AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
7 DTUJIEH U MPOIUJIEH — MPOCTEHIIINE MPeICTaBUTENIN 1
AJIKEHOB
8 [Tpaktuueckas padota Ne 1. «IlomydeHue sTriIeHA U 1 1
W3YyYEHHUE ero CBOICTBY»
9 Ankanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TonyueHue CHHTETUYECKOTO KaydyKa U PE3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — IPOCTEUIINI 1
MPEACTABUTEND ATKUHOB
11 Brluncnenus no ypaBHEHUIO XUMHUYECKOW peaKIMU
12 ApeHbl: 0eH30J1 1 TOJTyoJl. TOKCHYHOCTH apeHOB




I'eneTnueckas CBA3b YJICBOAOPOA0B, HPUHAMJICKAIIUX K

13 Pa3IMYHBIM KJ1accam
[IpupoaHbIe HCTOYHHUKH YTIICBOJIOPOIOB: IPUPOIHBIN a3 U

14 MOTTYTHBIE HEe(TSHBIE Tra3bl, HePTh U MPOTYKTHI €&
nepepadboTKu
[IpupoaHbIe HCTOYHHUKH YTIICBOJIOPOIOB: IPUPOIHBIN a3 U

15 MONYTHBIE He(TSAHBIE ra3bl, He(YTh U MPOAYKTHI €€
nepepadoTKu

16 KontponbHas padoTa no pazaeny «YTiaeBoI0pOabD»

17 [IpenenpHBIC 0THOATOMHBIC CITUPTHI: METAHOJ W ATAHOJ.
Boaopoanas cBsizb

18 MHOTOaTOMHBIEC CITUPTHI: ATHIICHTIIUKOJIb U TIUIEPUH

19 @DeHoI: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE
CBOICTBA, MPUMEHEHUE

20 Anpaerunpl: GOpMaNbACTH U alleTATbICTHA. ATIETOH

21 OnHOOCHOBHBIE MpeeNbHbIe KAPOOHOBBIE KUCIOTHI:
MypaBbUHAS U YKCYCHast

99 [IpakTruueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM
KHCITIOTBI»

93 CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK MPEICTaBUTEIH
BBICIIMX KapOOHOBBIX KHCIIOT

24 MBpbli1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX MOIOIIIEe
JIEUCTBUE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT.
IManponus cinoxHbIX 3GUpOB

26 Kupsl: ruaponan3, npuMeHeHne, Ouoiorundyeckas poJib
KUPOB

27 YrneBogpl: cocTas, kiaccudukanus. Baxueiinme




NPEICTaBUTEIIN: TIIF0K03a, PPyKTO3a, caxapo3a

28 Kpaxmai u 1emunoso3a Kak NpupoJHbIE TTOTUMEPHI 1
KonTpomsHas padora no pazaeny «Kuciopoacoaepkanire

29 OpraHmyecKkre coenuHeHus»/ Beepoccuiickasi mpoBepovHas 1
pabora

30 OO6mrast xapakTepUCTUKA a30TCOAEPIKAIINX OPTraHUIECKUX 1
coequHeHu# / Beepoccuiickas nmpoBepouHas padoTta

31 AMUVHBI: METHUJIAaMHUH Y aHUJIUH 1
AMUHOKHUCIIOTHI KaK aM(pOTEepPHBIC OPraHUIECKUE

32 COENMHEHN, UX OnoJornueckoe 3Hadenue. [lenrunsl. benkn 1
KaK IMPUPOJTHBIC BEICOKOMOJICKYIISIPHBIC COSTMHCHUS

33 OCHOBHBIC TIOHATHS XHUMHH BBICOKOMOJICKYIISIPHBIX 1
COCITMHEHUI

34 OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYIISIPHBIX 1
coenuHenui. [ImacTMaccel, Kaydyku, BOJOKHA
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11 KVIACC

n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUrypauust aToMoB

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema
xuMuueckux anemeHToB . 1. Menaeneesa, ux cBs3b C
COBPEMEHHOM TEOpUEN CTPOECHHUS aTOMOB

3aKOHOMepHOCTI/I N3MCHCHUS CBOﬁCTB XUMHUYCCKUX
2JIEMEHTOB M UX COEAVMHEHUH IO TPyNIIaM U IEPUOIaM.
3HaYeHHUE TIEPUOTUICCKOTO 3aKOHA ¥ CHCTEMBI
xuMuueckux anemeHToB .M. Menneneesa B pa3BUTHU
HayKu

Crpoenue BelecTBa. XUMUYECKas! CBSI3b, €€ BUIBI,
MEXaHU3MbI 00pa30BaHMUsI KOBAJICHTHOM CBS3H.
Bonopoanas cBs3b

BanentHocTh. D1€KTpOOTpUIIATEIbHOCTD. CTENEHD
oKucleHus. BemecTBa MOEKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsiTHe 0 AUCHIepcHBIX cucTeMax. McTuHHbIE 1
KOJUTOMTHBIE PacTBOPHL. MaccoBasi 10J1sl BEIIeCTBa B
pacTBoOpe

Knaccugukamus 1 HOMEHKIaTypa HEOpPraHMYECKUX
coenuHeHul. ['eHeTHueCcKas CBsA3b HEOPraHUYECKUX
BEIIECTB, PA3JIUYHBIX KJIACCOB

Knaccugukanus XuMHYECKIX peakluil B HEOPraHUu4eCKOH

n OpFElHPI‘-ICCKOfI XUMUH. 3aKOH COXpaHCHUA MACChI




BELIECTB; 3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPIUH ITPU
XMUMHMUYECKUX PEAKLUIX

Ckopoctb peakiuu. OOpatuMble peakiuu. XUMHUYECKOE

o paBHOBecHE

10 [Ipaktuyeckas padora Ne 1. «BrnusitHue pa3imnyHbIX
(haKkTOPOB HA CKOPOCTh XUMHUYECKON PEAKIIHI)
OnektponuTHdeckas auccounanus. [lonstue o

11 BOJIOpoiHOM moka3zatese (PH) pactBopa. Peakiiuu noHHOTO
obmena. ['uaponn3 opraHudecKux U HEOPraHMIECKIX
BEIIIECTB

12 OKHCIIUTENTEHO-BOCCTAHOBUTENbHBIC peakinu. [lousTre 06
AJIEKTPOJIN3E PACIIABOB U PACTBOPOB COJICH

13 KonTtponpras padoTa no pasaeny «TeopeTndeckue 0CHOBBI
XUMHI»
Mertannel, ux noyioxxenue B [lepuoauyeckoii cucrteme

14 xuMuaeckux anemeHToB JI. M. MenaeneeBa u 0COOCHHOCTH
cTpoeHus atToMoB. O01IHe pu3HIecKre CBOMCTBA METAIIOB

15 CrutaBbl METAJIOB. DJIEKTPOXUMUYECKUH Psil HAITPSAKECHUI
METaJJIOB

16 XHWMHYECKUE CBOMCTBA BAXKHEHUIIIUX METAIIOB (HATPUA,
KaJIUH, KaJIBIIMA, MarHU{, aJTFOMAHAN) U UX COSIUHCHUI

17 XUMUYECKHE CBOWCTBA XpOMa, MEIM U UX COEUHEHUN

18 XUMUYECKHE CBOMCTBA ITMHKA, JKeJie3a U UX COCTUHEHUI

19 [IpakTueckas pabota Ne 2. "Pemenue
AKCIEPUMEHTAIBHBIX 33134 10 TeMe «MeTamis»"
Hewmerannsl, ux nonoxxenue B Ileproauyeckoit cucreme

20 XUMUYECKUX 351eMeHToB J[. . MenpeneeBa 1 0COOCHHOCTH
CTPOEHHMS aTOMOB

21 du3nyecKue CBOMCTBA HEMETAIIOB. AJTOTPOTIHS




HEMETAJIOB (Ha IpUMepe KUCIopoa, cepsl, hochopa u
yriiepoja)

22 XUMHUYECKUE CBONCTBA TAJIOTEHOB, CEPhI M MX COCTMHEHUM 1

23 XUMHYECKUE CBOMCTBA a30Ta, pochopa v X COCTMHEHUI 1

24 XHWMHYECKUE CBOMCTBA yIiIepoaa, KPEMHUS U UX 1
COCIMHEHU N

25 [IpumeHeHre BaKHENIINX HEMETAIIIIOB U UX COEMHEHU 1
O06o00611eHre U cucTeMaTu3alus 3HaHu| 1o TeMe

26 «Hemerannery. Beraucnenns mo ypaBHEHUSIM XUMHUYECKUX 1
peaKIuii ¥ TEePMOXUMHUIECKUE PACIETHI

97 [IpakTueckas pabota Ne 3. «Pemenue 1
9KCIIEpUMEHTANIBHBIX 3a1a4 1o Teme "Hemeramibr'»

08 KonTtponsHast pabota o Temam «MeTauibly | 1
«HemeTramnbi»

29 Heopranunueckue u opraHnyeckue KUciaoThI. 1
Heopranunueckue u opraHnyeckue OCHOBaHUS
AmboTepHbIe HEOPraHUYECKHE U OPTraHHYECKUe

30 coenuHeHus. [ eHeTHUecKas CBsI3b HEOPraHUYECKUX U 1
OpraHMYECKUX BEIECTB
Ponp xumun B oGecrieueHuu 3KOJIOTHUECKOH,

31 SHEPTreTUYECKOU U MUIIEBON OE30TIaCHOCTH, PA3BUTHH 1
MEIUIHBI

39 [IpencraBienust 00 OOMKX HAYUYHBIX TPUHIIUIIAX 1
MIPOMBIIIIJIEHHOTO MOJIy4YEHUS! BaXKHEHIIINX BEIIeCTB

33 YenoBek B MUpE BEIIECTB U MaTepHAJIOB

34 XUMUS U 3J0pOBBE YEIOBEKA
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






