





INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepalbHONW 00pa3oBaTeNbHOI MPOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX opranm3auusx Poccuiickoir dexepauuu, peaanu3yrOIUX
OCHOBHBIE 00pa3oBaTebHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruu pa3BUTUS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJIOB K pa3pa0dOTKe MpPOrpaMMbl IO XUMHH, K ONPEACICHHUIO OOMIeiH
CTpaTeruy oOy4eHHs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBaMHU Yy4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOJrOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, IIOJYy4aeMO€  BBIMIYCKHUKaMH  00L1e00pa3oBaTeIbHOM
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepIIAIOIIMM 3TalloM pealiu3alliid Ha COOTBETCTBYIOILEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercst xumuyeckoe oopazoBaHue 00yJarOIUXcs Ha YPOBHE CPEAHEro
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAYCHHS B MIO3HAHUH TPUPOJIBI M B MAaTEPHAIBLHON KU3HHU OOIECTBA, a TAKXKE C YIETOM O0IIUX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LIMBUJIM3ALMH, B CO3JaHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCHUT CBOH BKIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTAaBAa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThl0 MHPOBOW KYJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM YCIIEIIHOTO Tpyla U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHYecKol, MNUIIEBOM, 3KOJIOIMYecKod O€30MacHOCTH H
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH M NPUHLUUIAMH CpeIHEro oOIiero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 knaccsl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmnsiroliuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011asi 1 HeOpraHMYecKasi XMMHUsI», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUS KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHON CHUCTEMbI 3HAHUN
IpU U3YYEHUU TNpeaMmeTa oOecreyrBaeT BO3MOXHOCTb PAacCCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mias 1 HeopraHudeckas
XUMHUSA» chOpMUpOBaHA B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWNA Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHH BEIleCcTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U 3JIEKTPOHHBIX IMPEACTABICHUI O CTPOECHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEepBOHAYATIHHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHMS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yrjioMm 3peHusi B ImpeaMere «Xumusi» 0a3z0BOro ypoBHSI pacCMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHS TEOPETHUSCKUN MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUS» O0YJaIOIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEePUOJUYECKOTr0 3aKOHA C OOMIETEOPETUYECKMX W METOJIOJIOTUYECKUX TMO3UIIUM,
riy0Xe MOHATh HCTOPUYECKOe H3MEHeHHE (YHKIMA 3TOro 3akoHa — OT 0O0oOIIaroumei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, PACKPBIBAIOT €€ poJib B TO3HABATEIbHOU U
MPAKTUYECKON EsTeNbHOCTA YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTH TEOPUU WM TMPAKTHUYECKUX MPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOIEMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOTMOTHCHUS 3HAHUHN, PeIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeamera «XuMus» JaHHOTO YPOBHSI M3YUCHHS OPUEHTUPOBAHO Ha (OPMHUpPOBAHUE Y
00y4aroIuXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCO(DCKUX UACH, TaKUX Kak:
MaTepuaIbHOE SAMHCTBO HEOPTAaHUICCKOTO W OPTaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM SKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUYECKUX PECYPCOB, CHIPHS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemieHus 3amad  BOCIHMTAHUSA, Pa3BUTHS W COIMANU3ALMU  OOYYArOIIMXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUM, MMEIOIIUX
0a30BO€ 3HAUCHME JIJIsI PA3JIMYHBIX BUJIOB JICSITEIILHOCTU: pEIICHUs Mpo0OJieM, MorcKa, aHaIu3a 1
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
MCCJIEI0BATENCKOM IEATETFHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMPU  ONPEIACICHHH  COJEPKAaTeIbHON
XapaKTePUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBICHHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (HOpMUpPOBaHME OCHOB XUMHUYECKOW HaykKdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW ESITeIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CormacHo JTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3y4YeHHUs MpeaMera «XuMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e (GOpMHpPOBAaHHME CHCTEMbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPA, B OCHOBE KOTOPOU JIe)KAT KIIIOUEBHIE TOHSITHS,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUH XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOGHUE U



NOHUMaHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHYECKOrO XapakTepa,
O3HAKOMJIEHHE C UCTOPHEN MX Pa3BUTUS U CTAHOBJIECHHUS;

e (opMupoBaHHE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METOAAX TMO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIHi, HEOOXOAUMBIX Ul MPUOOPETeHUs YMEHMH OpPUEHTUPOBAThCSA B
MUpE BEIIECTB M XUMUYECKUX SBIICHHUH, UMEIOIINUX MECTO B MPUPOJIE, B MPAKTHIECKON U
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpalleHus ¢ BeleCTBaMU.

Hapsny ¢ atum, copepkarenbHas XapakTepUCTHUKA LI€JIeH U 3a7ad U3Y4YEHHUs NpEeAMETa B
IporpaMMe 1o XMMUHU YyTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeromHs B MPENOJAaBAHUU XUMHUHU B OOJbIIEH
CTENEHU OTHAETCS NpPEANOYTEeHHE IPAKTUYECKOM KOMIIOHEHTE COJepXKaHus oO0ydeHus,
OPUCHTHPOBAHHOW Ha TMOATOTOBKY BBINYCKHHKAa 0OIIe00pa30BaTeIbHONM  OpraHU3alHH,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHMM, a (QYHKLHMOHAJIBHOM IPaMOTHOCTBIO, TO €CTh CHOCO0aMM U
YMEHUSMH aKTHBHOTO TIOJYYEHUS! 3HAaHUH M MPUMEHEHHS WX B PEATbHOW KHU3HH JUIS PEIICHUS
IPaKTUYECKHX 3a/1a4.

B cBf3M ¢ 9TUM mpH U3yYEHHH MpeaMera «XUMHs» JIOMHHHUPYIOUIEe 3HAYCHUE
nproOpeTaroT TaKKue LeNU U 33Ja4u, Kak:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
(dopMHpOBaHHE HHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIIEHOMY MPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYalLlUsX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHUEM;

¢opMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIUI),
UMEIOIUX YHUBEPCAIbHOE 3HaYCHUE JUIS PA3JIMYHBIX BUJIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
NOWCKa, aHamm3a ©W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsi TPUOOPETEHHS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAEeT Ba)KHOE MECTO B MO3HAHUM XMMHH, a TAKXKe Ui OLEHKHU C
MO3UIMI IKOJIOTNYECKOM 0€30I1aCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX IIPOLIECCOB
Ha OpraHu3M 4eJIOBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C )KM3HEHHBIMU MTOTPEOHOCTSMH, UCIIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIOHHBIE
TEXHOJIOTUH JUIsl IOMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MHPOPMAIIUN XUMUYECKOTO
COJIEpKaHuUs;

(dbopMHpOBaHUE U Pa3BUTHE Yy OOYUYAIOIIMXCS ACCOLIMATUBHOTO U JIOTMYECKOTO MBIIIJICHUS,
HaAOJII0IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, IPU IUVIAHUPOBAHUHU U MTPOBEJACHUN XUMHUECKOTO SKCIEPUMEHTA;

BOCIIUTaHHE Yy oOydaromuxcs YyOeKIEHHOCTM B TyMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOM polM B  pelleHud TINo0ajbHBIX  MpoOJeM  palloHaIbHOIO
OPUPOJIONOIb30BAHNS, TOMOJHEHNUS HSHEPreTHYECKUX PEecypcoB M COXpPAHEHUs MPUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpeKHOro OTHOIIEHUS K TPUPOJIE U CBOEMY
3/I0pOBbIO, a TaKXXe MPUOOPETEHUS OIBITA MCIIOJIBL30BAHUS MOJYYSCHHBIX 3HAHUHN I NPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHYECKIMH SIBJICHUSIMHU.

B yueOHOM m1aHe cpegHero obmero o0pa3oBaHUs NpeAMeET «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-HAYUHbIE IPEAMETHIY.

OO1mee 4nCiIO 4acoB, OTBEAEHHBIX U M3y4eHHUsS XUMHUH, Ha 0a30BOM YpOBHE CpPEIHEro
oOmiero obpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemio), B 11
kiacce — 34 gaca (1 yac B Heneno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHMH

IIpenMeTr opraHMYeCKO XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJOKEHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEUIINX
IIPEICTaBUTENICH KIIACCOB OPraHU4YECKUX BEIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAlllEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEILECTB, HAONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (IJ1aBjIeHue, 0OyIIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuu 3aMelIeHUs U
TOpEHNs1), HaX0XKJIEHHE B IPUPOJIE, OTYyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIPATAllUU, OKUCIICHUS U TIOJIMMEPHU3ALINN ), TIOTYy4eHUE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u meTwiOyraaweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHE
cBoMicTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
OPOCTEHIINI NPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakuuy TUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAllK, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUECKHE M XHMHYECKHE CBONCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M IpPUMEHEHue. lonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMuyUecKHid, KaTanuTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yToJib ¥ IPOJYKTHI €ro nepepadboTKu.

OKCHepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHUE C
o0Opa3laMu MjIacTMacc, KaydykoB U pe3uHbl, Kojutekuuu «HepTb» u «Yromab», MonenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIECTBAa MJIM MPOAYKTAa peaklUUy MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM NPOAYKTOB PEAKIIVH).

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKHE U
XUMHYECKHE CBOWCTBA (peaklUu C aKTUBHBIMU MeETallJlaMH, TrajJoreHOBOJOPOJIaMH, TOpPEHHUE),




npruMeHeHue. BoopoiHbie CBA3M MEX1y MOJIEKyJaMH CIUPTOB. JleficTBHe METaHOIa U STaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS U BOCCTAHOBJICHHS, KadeCTBEHHBIE DPEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
stepudukanmu), mnoiydeHue u mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

YTneBoasl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapuibs). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoicTBa (B3ammopeiictBiue ¢ ruapokcuaom Meau(ll), okucieHne aMMHAaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHWE, OpOKCHHE TIIOKO3bI), HAxXOXJIECHHE B MPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAUeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONMCaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcuaom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMojeWcTBHE MMuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIIM MPOJYKTOB PEAKIINHN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuuHasi, BTOpHYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKME CBOHCTBa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OENKOB TPH HarpeBaHWH, IIBETHHIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3AllNK, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METO/bI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — MOJIMMEPU3aIUs U TOJTMKOHICHCAITHS.



DKcrepUMEHTabHbIE METO/Ibl M3yUYCHHUs BEIIECTB M WX MPEBPAILCHHI: 03HAKOMIIEHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3€H MPU MU3y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, TUIIOTe3a, 3aKOH,
TEeOopus, aHajiu3, CHUHTE3, KiIaccupuKalusa, T[EePUOJUYHOCTh, HAOIIOJEHNEe, HW3MEpEHHe,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUYECKHE BEITMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOTYKThI, OCHOBBI PAI[MOHAILHOTO MUTAHMSI, MOIOILUE CPEACTBA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBbI XMMHH

XuMHUeCKUH dreMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, S-, P-, d- anmemeHTh. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB M0 OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

[lepuonnueckuii 3akoH u Ilepumoanueckas cucrtema Xxumudeckux sseMeHtoB JI. U.
MengeneeBa. CBs3p nNepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOpPHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U epruojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKON CBSI3U (KOBaJIEHTHas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaulnyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOM
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DneKTpOOTpULATENBHOCTh. CTeNEeHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKyISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsATHE O AMCHEPCHBIX cucTeMax. MICTUHHBIE ¥ KOJIIIOMAHBIE pacTBOPBL. MaccoBas 101
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coequHeHuil. HomeHkiaTypa HEOpPraHWYeCcKHX
BEIECTB. ['eHeTnueckass CBsI3b HEOPraHWYECKMX BEIIECTB, NPHHAMICKAINIUX K pPa3IudHbIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakUuil B HEOpraHUYecKoW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IIPEBPALICHUS
SHEPTUHU MIPU XUMUYECKUX PEAKIUAX.



CKOpOCTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (pakTopoB. OOpaTHUMbIE PEAKIIMH.
XnMuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIMUE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexrtpoauTnueckas aucconuanus. CuibHble M ciadble 31eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHAS, IEJI0YHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpAILlEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoOJIeNiell  KPUCTAUIMYECKUX pEIIETOK, HAOMIOACHWE U OIMCaHHE JEMOHCTPAIMOHHBIX H
7a00paTOPHBIX OMNBITOB (pa3jokKeHHWe NEepOKCHIa BOJIOpPOJAa B IPUCYTCTBUHM KaTalu3aTopa,
OIIpENIETICHUE CPEellbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
HMOHHOro OOMeHa), MPOBEJCHHE NPAKTUYECKOH paboThl «BiusHue pa3nnyHbIX (PAaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUM».

PacuérHble 3anaumn.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIMM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacuy€Thl ¢ UCTIOIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemerawioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HMsI aroMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XVWMUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TAJOT€HOB, Cephl, a30Ta, ¢ocdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN).

ITpuMeHeHnEe BaXHENIINX HEMETAIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue meramnos B [lepruoauyeckoi cucTeMe XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTauioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsKEHUH
METAJIJIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEWIIMX METAJIOB (HATPHUM, KaJlWid, KaJbIMd, MAarHUM,
IIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpyuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAUIOB, DPELIEHUE HKCIEPUMEHTAIBHBIX
3a1a4, HaOJNIOJeHMEe W  ONMCAHUWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEl, KaueCTBEHHBIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétel Maccel BemiecTBa MM 00bEMa ra3oB MO H3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Uiu 00bEMY OJIHOTO M3 yYacTBYIOIIMX B PEaKIMM BEILIECTB, pacd€Tbl Macchl (00BEMAa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMuu B 00ecriedeHnu SKOJIOTHUECKOM, SHEPreTHYeCKON U MUIIEBON Oe30MacHOCTH,
pa3BUTUN MenuuuHBL. [loHATHE O Hay4YHBIX METOJaX IIO3HAHUS BEIIECTB M XUMHYECKHX
pEeaKuui.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHLUIAX [POMBIIIJICHHOTO MOJy4YeHUs
BAKHEUIIUX BELICCTB.

YemoBeKk B MHUpE BEHIECTB M MaTEPHAIOB: Ba)KHEWINIME CTPOUTENIBHBIE MaTepHUabl,
KOHCTPYKLIMOHHBIE MaTe€pHasbl, KPACKH, CTEKJIO, KepaMHUKa, MaTepuanbl IJIs SJIEKTPOHHKH,
HaHOMaTepHaJibl, OpraHMYeCcKUe U MUHEpaIbHbIe y100OpEHUSI.

XvMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 MCIOIb30BaHMSI IPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HHU.



MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xmacce OoCyIIECTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJI OTIEIbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kiaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HU30TOI,
pPaZ0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKHil YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUCCKUE BEIIMYNHBI U €IUHUIBI UX H3MEPEHUS, CKOPOCTbD.

buonorus: kneTka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHosmorus: XUMUYECKass  MPOMBINLIEHHOCTD, MeTaJLTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MPOMBIIIUICHHOCTh, (papMalieBTH4ECKasi MPOMBIIIICHHOCTh, IMPOU3BOJCTBO KOCMETUYECKUX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
porpaMM cpegHero obiiero oopazoBaHusl (JINYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayyHo-mMeTonn4yeckoii OCHOBOW Ui pa3pabOTKHU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHHUS MpeAMeTra «XHMHUS» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONINE:

OCO3HaHHE O0YYarOIIMMHCS POCCUHCKON TIpa)KAAaHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HaJIMYUEe MOTUBALUU K 00yUEHUIO;

IEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITEIHLHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIMYME TPABOCO3HAHMS JKOJIOTMYECKOW KYIBTYphl M CHOCOOHOCTH CTaBHUTH IIETH M
CTPOUTH JKU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLMOKYIBTYPHBIMH, JTyYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH M HJCaJaMHd POCCHICKOTO
IpaKAaHCKOro O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CHOCOOCTBYIOIIMMH TIPOLIECCAM CAMOTIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOIINXCSl.

JIMuHOCTHBIE PE3yIbTAaThl OCBOCHUS TpEeAMeTa «XHUMHUS» OTPAXKAIT CPOPMHPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOy4arolMXcs [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMSI O0YYAIOIMMICS CBOMX KOHCTHUTYIIHOHHBIX IPaB U 00s3aHHOCTEH, YBaKEHHS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPH CO3JAHUH YIEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh U IPHHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTeIbHOCTH;

2) NaTPHOTHYECKOI0 BOCTIUTAHNS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEJUI0 OTEUYECTBEHHOM
XUMUH;

YBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAayKH €CTh pe3yJbTaT JUINTEIbHBIX HAOIIOCHHA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/AA YUEHBIX U PAKTUKOB,;

WHTEpeca M TI03HABAaTEIFHBIX MOTHBOB B TIOJNyYEHHH | TIOCIEAYIONIEM AaHaJH3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO OBEJICHHUS;



CIIOCOOHOCTH OIICHWBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYICh Ha MOpPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIGHUBAaTh CBOE IOBEICHHE W MOCTYNKH CBOMX TOBAapHUILEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS IIEHHOCTEH 3/J0pOBOTO M 0e30macHoro oOpasza >KHW3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOMIOAICHHS TPaBWJI O€30MACHOTO OOpaIleHUs] ¢ BEUIECTBAMH B OBITY, MMOBCEIHEBHOU
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUA TOCJIECACTBUI U HENPHUATUS BPEIHBIX NPUBBIUEK (YHNOTPEOJEHUSI aJKOToJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESATEIbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pEIICHWH MPAKTUYECKUX 3a/Jad COLMAIbHOM
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOdecCHil pa3NIuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XCHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH AESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa,

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00PAa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HAHUs HEOOXOAMMOCTH WCIIOIB30BaHUS TOCTHXKCHUN XUMUU JJI PEIICHHS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
NEATETbHOCTH  DKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHUKHY;

MOHUMAaHUA CIEeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUHU
paIoHaIBbHOTO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIIEHHOCTH B OCOOOW 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW NMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PEIIEHNUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIHIIMHBI,



00€CIIeYeHUHN YCIIOBHH YCIIEIIHOTO TPYla U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUHM OKPYXKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOJIb30BATh XMMUYECKUE 3HAHUSA AJIs PEeLIeHUs TpolieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pPa3IM4HbIX cdepax npodeccuoHaTbHON
JIeATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaTbl OCBOGHUSI ydyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYNUMBbIC JIA (1)0pMI/IpOBaHI/I$[ MI/IpOB033p€HI/I$[ O6y‘~IaIOHII/IXC5[ MG)KI[I/ICHI/IHJII/IHapHI)IC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
nu CHGIII/I(i)I/IKy METOA0B IIO3HAHUA, I/ICHOJII)?,yeMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHBIH (DaKT, MPHUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICIOBAaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHC);

YHHUBEpCaIbHbIC yueOHbIe JIeHCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIHOHAIBHOH T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMHN 00YYaroIINXCs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh ~ OCBOCHHBIC  MEXKAUCIUIUTMHAPHEBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAIbHON NTPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPAKAIOT OBIAJACHHE YHUBEPCAIBHBIMH yUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHBIMI/I nu pGFYHﬂTI/IBHI)IMI/I I[Gf/iCTBI/IS[MH.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBble JIOTHYECKHE AeCTBUS:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeIeNATh LENH JAeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JOCTHKECHHUS,
COOTHOCUTH pC3YJ'IBTaTI)I JACATCIIbHOCTHU C IIOCTAaBJICHHBIMU LICIAMMU,

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWNA TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTeprle HpI/I3HaKI/I HOH?[TI/II\/'I u YCTaHaBJ'II/IBaTB nux B3aNMOCBA3b, HCIIOJIB30BaAThH
COOTBETCTBYIOIINE MOHATUS ISl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTB OCHOBAaHHUA U KpI/ITepI/H/I JUJISA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX pCaKHHﬁ;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHHUSIMU;

CTPOUThH JIOTUYECKUE pacCyKIeHUs (MHIYKTUBHBbIE, JEeIyKTUBHbIE, IO AaHAJOTUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCTIONb3YeMble B XHMHH CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IIPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
xuMu4deckas (opMmyna, ypaBHEHHE XHMHUYECKOM pEeakiuu — TpU pElIeHUd Y4eOHBIX
IIO3HABATCIIbHBIX H HpaKTquCKHX 3aaa4, HpI/IMeHSITB Ha3BAHHBIC MOICJIBHBIC HpeHCTaBHeHI/IH
JUTSI BBISIBTICHUS XapaKTEPHBIX MTPU3HAKOB U3Y4aEeMBIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.



2) 6a3oBbIe HCCIeA0BaTENIbCKHE JIeliCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITeNIbHO COPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSITEIbHO
IIPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAsS
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(popMalliel: MNPUMEHSATh MEXIpeAMeTHbIe ((PU3nYecKue M MaTeMaTHYecKue) 3HaKH U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISTHOCTH.

Osi1aieHHe YHMBePCAJIbHBIMH KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIel pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYECKOH pabOThl IO HCCIEJOBAaHHIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3aluu y4eOHOro mpoekTa M (OpMYIMPOBATH BBIBOJBI IO pPE3yJbTaTaM NPOBEIEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiajeHNe YHHBEPCAJIBLHBIMHU PeryIssTHBHBIMU ACHCTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii alropuT™M JEUCTBUN NPU BBIMOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IOJy4eHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.



IMPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

[TpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHsD) OTPaXaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUH O XHMMHUYECKOH COCTaBIAIONIEH eCTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHUPOBAHUU
MBIIUICHUS] U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOHN IS
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpene;

BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOIOJArarolue
HNOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEPOIHBIA  CKEJeT,
(GyHKLUMOHATbHAS TPYNNa, paJuKkan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPKALINE COCTMHEHUSI, MOHOMEp, NOJUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsI CTPOSHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMSI, JIEKAIIUE B OCHOBE MOHHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOIMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOMyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKON JesITeIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKHU IOHATHUH, yCTaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME ITOHITUS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPTaHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPTaHUUECKUX BEIIESCTB
U ypaBHEHUH XMMMUYECKMX PEAKIMH, N3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHWYECKUX BEIIECTB
JUISL WJUTFOCTPALUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAAJIEKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEUIECTB TI0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine COeIuHEHUI
(YriaeBoJopobl, KHCIOPOJ W a30TCOJACpXAllde COCIUHEHMs, BBICOKOMOJIEKYISApPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA 1o cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
NPUBOJNUTH TPUBMAJbHBIE HAa3BAaHHUsS OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
aleTUJIEH, STWIECHIJIUKOIb, TJIUUEPUH, (QEeHOJd, (opManbAeruj, aleTalbAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KUCIJIOTa, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KUCIOTA, INI0K03a, (GpyKTO3a,
Kpaxmall, [IeJUT0JI03a, TIUIHUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNpEAETATh BBl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOCHHS OPraHMYECKHX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOWCTBA TUIIMYHBIX IIPEJICTABUTENEH Pa3IMYHBIX KJIACCOB OPTraHUYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STHWJICHTJINKOIb, TTUIEPUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJJI003a, AaMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI MX NEPEPadOTKM M TMPAKTHUYECKOE MPUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMHM 10 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCIHOJb3yEMbIX B XHWMHHM INPHU HM3YYCHUH BEUIECTB WU XHUMHUYECKUX SIBJICHUH
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJCIHPOBAHNE), UCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJB30BAHUS XUMUYECKOW MOCYn0il u
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATh XWMHUYECKUH OSKCIIEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HAarpeBaHUU, MOJMyYEHUE ATHIICHA U HU3YYCHHUE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIIMM OPraHMYECKUX BEIIECTB, JEHaTypauus OEIKoB IHpu
HarpeBaHUU, IIBETHbIC PEAKIIMN OETKOB) B COOTBETCTBUH C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHUEM, NPEACTABIATh PE3yNIbTaThl
XUMHYECKOTO J3KCIepuMeHTa B ¢GopMe 3aluCu YpaBHEHHUH COOTBETCTBYIOIIUX PEAKIU u
(GopMyIUpOBATH BBIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOM nHpopmanuu, MHTEpHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IECHUA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKPY’KaloIllel MPUPOJIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA YKUBbIE OpraHU3MbI
ONpeAeNEHHBIX OPraHMYeCKUX BEILIECTB, MOHMMas cMbica mnokaszatens I[IJIK, nmoscHaTe Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKA;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUIs CcHeNbIX M cAa0OBHIAMMX OOy4aroIUXcs: YMEHHME MHCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNA: O XWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHAIHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHUYECKUX 3adad M DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATarolIne
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIeKTPOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O00BEM, BaJICHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb
OKUCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METAUTHYECKas, BOJIOPOIHAsN),
KpUCTAJUIMYECKasi  pelETKa, TUIBI XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHIECKAs IUCCOIUAINS, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoauyeckuii 3akoH J[. WM. MeHnneneeBa, 3akoH



COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI HEPTUU NPU XUMHYECKHUX
pPEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH $A3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMI,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U O€30M1acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKHUX BEIECTB B OBITY U MPAKTHYECKOU JESITEIHHOCTH YEJI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBIABIIATH XapaKTE€PHbIC IPU3HAKY MTOHATHUIH, yCTaHABIUBATb
UX B3aUMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONKCAHUU HEOPTaHMUYECKUX
BEUICCTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTaBIICHHS
(GopMyn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKHX BELICCTB (yrapHbld ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has U3BECTb, NIUTHEBAs COJA, NHUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHMX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHAas, MOJIEKYJSIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KIIacCy/TpyIiIe COeUHEHUH (IIPOCThIe BEIIECTBA — METAJLIbI U
HEMeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUABI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICHT Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO |
HIPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKkux 3aemeHTos /1. 1.
MeHeneeBa, HMCHOJIB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANIN», «IHEPrETHYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucreMbl XUMHYECKHUX dieMeHToB /1. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAHHE
FEHETUYECKON CBA3M MEXJIYy HEOpraHMYeCKUMMH BEIIeCTBAaMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUII;

c(OpMUPOBAHHOCTh YMEHUS KJIacCHU(PUIMPOBATh XUMHYECKHE PEAKIUHU I10 Pa3IuYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIIOBOMY 3¢ ¢eKTy peakiuu,
M3MEHEHHUIO CTENICHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PeaKIuy, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKLUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHBbIE YPAaBHEHUs peaKklii HOHHOIO OOMEHa, YUHThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaKuuy UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAMUTH pPEAaKIUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HAaBaThb OINBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHIHOCTh OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu OT
pa3iaNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (npunnumn Jle llatense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHUYECKHE TMPOILIECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTD



npecTaBieHuid 00 OOIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XMMUYECKOTO
IIPOM3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHHUA C HCIOJIB30BAHHEM MOHSATHUS
«MaccoBas JI0Js BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IPU XMMHUYECKHX
peakIusaX, Macchl BELIeCTBA WM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcce
Wi 00bEMY OJHOIO M3 YYaCTBYIOIIMX B peakLMM BEIIECTB, TEIUIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHUPOBAHHOCTh YMEHHMH COOJIIOAATH MpaBuiia MOJIb30BAHUSA XUMHUYECKON MOCYA0H U
71a00paTOPHBIM 000PYIOBAaHUEM, A TAKXKE IPaBHUJIa OOPAICHHUS C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XUMHYECKHHA AKCIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKON peakLUH, PeakIMd HOHHOrO0 OOMEHA, KAaueCTBEHHbIE pEaKIMM Ha
cynbdar-, kapOoHAT- U XJIOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIBHBIX
3ajay no TtemaMm «Metamuib»y U «Hemeramuib») B COOTBETCTBUM C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMU U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yiabTaThl XMMHUYECKOIOo 3KCIIepUMEHTa B (opMe 3alUCH YPABHEHUIH COOTBETCTBYIOLIMX
peaxiuii 1 GOpMyIMPOBaThH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
[I0JIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHUKalMM, MHTepHET u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBHiIa SKOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
OIpesieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens [TK, noscHare Ha npumepax crnocoObl
YMEHbILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKA;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/AaX O3HAHMSI BEILIECTB M XUMUYECKHUX SIBJICHUI;

JUIs  CceNbIX M cAa0OBHIAMIMX OOyYaroIUXCs: YMEHHME HCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoThI pecype
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKOil XUMUH
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COSAMHEHUN A. 3 0 0
M. bytieposa
Hroro mo pazmeny 3
Paznea 2. Yruesogopoasl
2.1 [IpenenpHbIe YTIEBOIOPOIBI — aTKAHbI 2 0 0
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 0 0
QJTKQ/TUCHBI, aJTKUHBI
2.3 Apomatrdeckue yriieBoI10pOIbI 2 0 0
[TpupogHBIE HCTOYHHUKH YTIEBOIOPOIOB U
24 ux nepepadoTka 3 . 0
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHus
3.1 Crupter. @enon 3 0 0
32 éﬁzii"zsrjgbigESOHOBme KHCIIOTBHI. 7 0 1
3.3 VYrneBojibt 3 1 0
Hroro no paszneny 13
Pa3nes 4. Azorcoaepskanue OpraHi4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 3 0 0
Hroro mo pazueny 3
Pa3znea S. BbicokoMoJieKyJISIpHbIE COeIUHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 0 0
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/
NPOrpamMMbl Bcero Kognponbnme H[%aRanecmae o0pa3oBaTe/ibHbIE
a0oThI a0oThI
paoo paoo pecypcsbl

Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM

Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYSCKUX 3 0 0
anemeHToB JI. 1. Menaeneena

Crpoenue BemectBa. MHOroo6pasue

1.2 4 0 0
BEIIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 0
Hroro mo pazmeny 13
Pa3nesn 2. Heoprannueckasi XuMust
2.1 MeTais 6 0 1
2.2 Hemeramst 9 1 0
23 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 9 0 0
BEIIECTB
Hroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XHUMHS U )KH3Hb 4 0 0
Hroro no pazneny 4

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 1




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, € 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHss OpraHM4eCKUX
2 coequHenuiit A. M. byrtieposa, eé 1 0 0
OCHOBHBIE ITOJIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuyeckux Bemects. Homenkiatypa 1 0 0
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 ATKaHbI: COCTaBUI/I CTpPOCHHUE, 1 0 0
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1 0 0
MIPE/ICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB ¥ CTPOECHUE, CBOMCTBA 1 0 0
5 OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1 0 0
MIPEICTaBUTENH aJIKEHOB
8 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 0 0
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1 0 0

CUHTETUYECKOIO KaydyyKa U PE3UHBI




10

AJKHUHBL: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTHUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11

12

13

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

I'eneTnyeckas cBs3b YriieBoO40OpoaoB,
MNpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

14

[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu

15

16

IIpupoaHbIE HCTOYHUKH YIIIEBOIOPOLOB:
MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17

HpCILGJ'II)HI)Ie OAHOATOMHBIC CIITUPTHI:
MCTaHOJI U OTaHOJI. BOI[OpOJIHafl CBA3b

18

19

MHOroaroMHble CIMPTHI: STHWJICHIIINKOJIb U
[JIMLIEPUH

@deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMUYECKUE CBONCTBA, IPUMEHEHHUE

20

Anpaerunpl: GopManbaeTuI 1
areTanbaerug. AeTon

21

OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22

ITpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYrneBoabl: cocTaB, KiaccupUKaIus.

27 Baxnelinue npecTaBuTeNu: TI0K03a,
¢bpykTo3a, caxaposa

28 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCIMHEHUS

30 AMUWHBI: METHJIAMHUH W aHUJTHH
AMUHOKHCTIOTHI KaK aMmpOTepHbIC

31 OpraHUYECKUE COCANHEHUS, UX
Ouosorudeckoe 3HadeHue. [lenTumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METOLI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

KoanuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMUYECKHX DJIEMEHTOB U UX COECIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,Z[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenennb okucieHus. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

HOHSITI/Ie (0] )II/ICHepCHBIX CUucreMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACChI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PeaKIum»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIiaBoB ¥ pacTBOPOB COJIEHN

KontponbHas paboTta mo pazaery
«TeopeTudeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
MCTaJIJI0B




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U BX
COETUHEHUN

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA TAJION€HOB, CEPhI U UX
COCIMHEHUI

23

XuMudeckue cBoMcTBa a3oTa, hocdopa u ux
COECIMHEHU I

24

25

XUMHUYECKHE CBOMCTBA YIJIEPOa, KPEMHUS U
HUX COeIUHEHNN

[IpumeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COE€IUHEHUN

26

O0001IeHrEe 1 cUCcTEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»
KonrtponbHas pabota o remMam «MeTaibh»

28 u «Hemeramnsny/Beepoccuiickas 1
poBepouHas paboTa

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuydeckue coefuHeHus. I'eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,

31 SHEPTeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIULIUHBI
[IpencraBienust 06 00X HAYYHBIX

32 MIPUHIIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
BaOXHEHIITNX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MATEPUATIOB 1

34 XUMHUS ¥ 370pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenne
* Xumusi, 11 xmace/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






