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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoii deneparumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOl 00pa3oBaTEeIbHON MPOTPAMMBI  CpeAHEro o01iero o0pa3oBaHMS
(®OIT  COO), mnpencraBieHHbix B DeaepalibHOM  TOCYIapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konneniuu npenogaBanus yaeOHOTO
npeaMera «XuMus» B 00pa3oBaTesibHbIX opranuzauusix Poccuiickoit denepanuu,
peaM3yroIIMX OCHOBHbBIE 00pa30BaTEIbHbIE TIPOrPAMMBI, U OCHOBHBIX MMOJOKEHUN
«Crtpareruu pasutusa Bocnutanus B Poccuiickoit @enepanuu Ha niepuoa Ao 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TNOAXO0/J0B K pa3pabOTKe MpOrpamMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS O00YUYaOIIUXCS CPEICTBAMHU
yaeOHoro npeamera «Xumus» g 10—11 krmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHnentyanbHble nosiokeHuss ®I'OC COO o B3amM0OOYCIOBICHHOCTH IICIICH,
COJIep)KaHMsl, pe3yJbTaToB o0OydeHuss W TpeOOBaHMUI K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON  OpraHU3aliy, SBISIETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CHYXXKHUT 3aBepIIAIONIUM OSTalloM peajlu3alud Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHuA. OTHU I[EHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YEJI0BEKA, a TAK)XKE dKOJOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanmmusyercss xumudeckoe oOpa3oBaHHe OOydaroMIMXCS Ha
YPOBHE CpeJIHEro o011ero 00pa3oBaHus CpeACTBaMU y4eOHOTO MpeaMeTa « XuMus,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OMNPENEICHbl B MPOTPaMME IO XHUMHH C
yaéToM crienuPuKd HayKd XUMUW, €€ 3HAYCHHWs] B TO3HAHUU TMPUPOILI U B
MaTepUATbHON KU3HU OOIIECTBA, a TAKXKE C YIETOM OOIMMX IEeH W MPUHITUTIOB,
XapaKTepU3yIIIMX COBPEMEHHOE COCTOSSHHE CHCTEMBI CpPEIHEro OOIIero
oOpazoBanus B Poccutickoit denepariuu.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0COOYyIO pojib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPBHI.
Ona BHOCHT CBOM BKJIaJ] B GOPMHUPOBAHNE PAIIMOHATILHOTO HAYYHOTO MBIIIUICHHS, B
CO3/IaHHE LIEJIOCTHOIO MPEACTABICHUS 00 OKpY)KAIOIIeM MHUpPE KaK O €AUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHM Ha OCHOBE MOHMMAaHUS
BEILLIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEro MHpa, OCO3HAHUS B3aMMOCBSA3U MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOH YacThl0 MUPOBOM KYJIbTYPhl, HEOOXOUMBIM YCIOBHUEM YCIIEITHOTO
TpyJla W >KM3HM KaxJaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HallpaBJICHA HA pEUICHUE
IO0ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
ASHEPreTUYECKOM, MUIIEBOM, SKOJIOTMUECKON OE30MMaCHOCTH U OXPaHbl 3JJ0POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH W NPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HeoOXOOUMYyI0 MM s  BbIpaOOTKHM  MHPOBO33PEHUECKHX
OPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKH3Hb COLMYMa, MPOJOJLKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumuss» U «OOwW@ss U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUM U3 O0IIel XUMHUU) U
OpraHn4eckon xumMuu. @opmMupoBaHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecreynBaeT BO3MOXKHOCTh PacCMOTPEHHS BCEr0 MHOI000pa3ust
BELLECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XuMus» copmMupoBaHa B IMporpamMmMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K M3Y4YeHHIO Yy4eOHOTro Marepuana U o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHiAX. Tak, B Kypce OpPraHMYECKOM XHWMHUH BEIIECTBA
paccMaTpUBaKOTCSl HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHS OPraHHYECKHX
COCIMHEHHUH, a TakXe Ha YPOBHE CTEPEOXMMHMYECKHUX W  AJIEKTPOHHBIX
IPe/ICTaBIICHU O CTpOeHUH BenlecTB. CBeJieHUs 00 U3yuaeMbIX B Kypce BEIeCTBaX
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJAOB /10 CIOXKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHUM. B Kypce  OpraHM4ecko  XHMMHUH  [OJYy4arOT  pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS O XUMUYECKON CBS3H, KIACCU(PUKAIMOHHBIX NMPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKIUH.

[lon HOBBIM yriaoM 3peHUss B IpeaMere «XHUMHsD» 0a30BOro ypOBHS
paccMaTpHBAaEeTCs H3YYEHHBII Ha YPOBHE OCHOBHOrO oOOLIEro o0pa3oBaHUs
TEOPETUUECKU MaTepuad M (AaKTOJIOTMYECKHE CBEICHHMS O BEIEeCTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00yYaroUuMCsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riIy0oke TOHSATh HMCTOPUYECKOE H3MEHEeHHe (QYHKIHMA STOr0 3akoHa — OT
o0obmaromel 10 0OOBIACHSIONMICH U MPOTHO3UPYIOIIESH.

Ennnasg cucrema 3HaHMM O BaKHEMIINX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSX ITPOTEKAaHMS JonoJIHseTCA B Kypcax 10 u 11 kmaccoB asemenTamu
COJIEpKaHMs, UMEIOUIUMU KYJIbTYPOJIOTUUECKUNH M TPUKIAIHOM XapakTep. JTU
3HaHUS CHOCOOCTBYIOT NMOHMMAaHHUIO B3aUMOCBSI3M XHMHUM C JPYTUMHU HayKaMH,
PACKPBIBAIOT €€ POJIb B IO3HABATEIBHON U IPAKTUYECKOU AEATEIbHOCTH YEIOBEKA,
CHOCOOCTBYIOT BOCIIMTAHHUIO YBAXXEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTHYECKUX MPUIOKEHUN XUMUU, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO M JWYHOCTHO 3HAYUMBIX IMpoOJjeMaxX, CBS3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIIMBATh UH(POPMAIIHIO U IPUMEHSATD €€ 11l OTIOJTHEHUS 3HAHUH,
pelIeHrs UHTEJUIEKTYyJIbHBIX U IKCTIEPUMEHTAIBHBIX UCCIICIOBATENILCKUX 3a/1a4u. B
LEJIOM COJAEpKaHhe ydeOHOro mpeamera «XHUMHS» JAHHOTO YPOBHS H3y4CHUS
OpPHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHYECKON OCHOBBI
JUIsl TIOHUMaHus (PUIocoPpCKUX UAeH, TaKMX KakK: MaTepualibHOE EIUHCTBO
HEOPTraHWYECKOT0 U OPraHUYEeCKOro Mupa, 0OyCJIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHUEM, [T03HABAEMOCTh TPUPOJIHBIX SIBJICHUHN IMyTEM SKCIIEPUMEHTA
U pElHICHUusT MNPOTUBOPEUYUN MEXIYy HOBBIMU (PakTaMU U TEOPETUUYECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEHICHUU SKOJIOTHUECKUX Tpodiem, a
Takke Mpo0seM cOepexeHUsT IHEPreTUIECKUX PECYPCOB, ChIPbsI, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B mmane pemieHuss 3agay  BOCHUTAHMS, PAa3BUTHS U COLMAIM3ALUU
oOyyYarolmuxcs MPUHATHIE MNPOrpaMMON MO XHMHUHU MOJIXOAbl K OINPEIEICHUIO
CONIEp)KaHUSI M TIOCTPOEHHUS TpeIMeTa MpeaycMaTpuBaloT (HopMUpOBaHHE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUHN, HIMEIONTUX 0a30BOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB [ICATCIIBHOCTH: pEIICHWs Mpo0jeM, TOWCKa, aHajiu3a M 00paboTKH
uH(popMaIMi, HEOOXOAUMBIX JUJIi TMPUOOPETEHHS OMbITa MPAKTHYECKOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIOIIE Ba)XXHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o0111ero 00pa3oBaHusi, IPU OMPEACICHUN
COJIEpXKATENbHOW XapaKTepUCTUKU LNl HW3yYeHHs NpeJAMETa HaIpaBJICeHUEM
MIEPBOCTETIICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIbHOCTH YelIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJMYECKON TOYKM 3PEHUS TaKOW MOAXOJ] K OMPEACIICHUIO IeJIed H3ydeHUs
MpeaMeTa SBJISIETCS BIOJHE OMPaBIaHHBIM.



CorynacHO AaHHOM TOYKE 3pEHHUs TJIaBHBIMHU LEJIAMH H3YUYCHHS MpeaMeTra
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ssBIIAIOTCS:

e (QopMHupOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEWIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KIIOYEBBIC TOHATHS, (PyHIaMEHTaIbHBIC 3aKOHBI U TCOPUU XHUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHUMAHHUE CYIIHOCTH JIOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJICHUE C UCTOpUEH HX
Pa3BUTHUSI U CTAHOBJICHUS,

e (QopMHUpOBaHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl MPUOOPETEHUST YMEHUN
OpPUEHTUPOBAThCA B MHPE BEUIECTB M XMMHUYECKUX SIBICHUN, MMEIOLIUX
MECTO B MIPUPOJIE, B IPAKTUYECKON 1 MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHUMU U CIIOCOOOB ACSATENBHOCTHU, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MPaBHII
0e301macHOro OOpaIeHUs ¢ BEIICCTBAMH.

Hapsimy ¢ atuM, copepkarenbHasi XapaKTepUCTHKA LEJIed U 3aa4 U3yUYEHUs
npeaMeTa B porpaMMe Mo XUMUM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM IPHOPUTETAMU B CUCTEME CpeaHero oodmero odOpa3zoBaHusa. CeroaHs B
MpenojAaBaHUy XUMHH B OOJIbIIEH CTETIEHU OTAAETCS MPEANOYTEHUE MPAKTUIECKON
KOMITIOHEHTE CcoJepKaHusi OOy4YeHHsS, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I11€00pa30BaTeIbHOW OpraHu3alliy, BIIAJCIONIET0 HE HaboOpoM
3HaHUHM, a (QYHKIMOHAIHLHON T'PAMOTHOCTHIO, TO €CTh CIIOCOOAMU W YMEHHSIMU
AKTUBHOTO MOJYyYECHUS 3HAHUW U MPUMEHEHUS UX B PEATbHOMN KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBs131 ¢ 3TUM NpU U3YyUYEHUH NTPEaMETA « XUMHUSH JOMUHUPYIOILIEE 3HAUCHHE
MPUOOPETAIOT TaKUE LIETH U 3a7]a41, KaK:

ajantanus 00y4aroluxcsi K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
bopMHpOBaHWE  HHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHUIO TPAMOTHBIX
pEelIEHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHHUEM;

dbopmupoBaHue y OOyYaromMXCS  KJIIOUEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYCHUE [JIs PAa3IUYHBIX BHUOB
NESTENHPHOCTH: PEIICHHs MPo0JeM, MOUCKa, aHaim3a U 00paboTKM MH(pOpMaIuHy,
HEOOXOMMBIX TSI IPUOOPETEHHS OTIBITA IEATETLHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B TO3HAHMM XHUMHH, a TakKXe JJI1 OIICHKU C TO3UIMK SKOJIOTHYECKOU
0€30MacHOCTH XapaKkTepa BIUsSHUS BEIIECTB U XUMUYECKHX MPOLIECCOB HA OPTraHU3M
YeJI0BEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00YUYarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOJIb30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOIMU JIJIsl IOMCKA W aHalu3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHuUs;

(dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MpPU IUIAHUPOBAHWU U TNPOBEIECHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOyyaroummxcs YOSXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIMPaBJICHHOCTH XUMHH, €€ BaXXHOW pPOJM B PEIICHUH TJIOOATBHBIX MPOoOJIeM
PalMOHAIIBHOTO MPUPOJIONOJIB30BaHUS, TOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEeHUs] MPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJUMOCTH OEpeXHOro
OTHOUIEHUS K TPHUPOAE M CBOEMY 3J0POBbIO, a TaKkKe NPUOOPETEHHUsS OIbITa
UCIIOJIb30BAaHUS TOJIYYCHHBIX 3HAHUM A MPUHATHS TPAMOTHBIX PEHICHUN B
CUTYaIIUSIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsI MpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MPeIMETHON oOnacTh «EcTecTBEeHHO-Hay4HbIE
IPEIMETHD».

OO1ee uncIo 4acoB, OTBEAEHHBIX JJISl U3YUEHHs] XUMUU, HAa 0a30BOM YPOBHE
cpeaHero obiero oopa3zoBanus, coctaBisaeT 68 yacos: B 10 kinacce — 34 yaca (1 gac
B HeJlento), B 11 kinacce — 34 yaca (1 1yac B Hezenio).



COJEPXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpenmeT opraHNYeCcKON XMMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUS OpPraHuYeCKHUX
coenunenuid A. M. bytiepoBa, € ocHOBHbIE 1O10keHUsA. CTpyKTypHbIE (DOPMYJIBI
opraHudeckux BemectB. ['omornorus, wu3zoMepus. XuUMUYECKas CBS3b B
OpPraHUYECKUX COEJUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBnenue o kjaccupuUKaluu opraHudyeckux BemiectB. HomeHkiatypa
OPraHMYECKUX COCOUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE HA3BAHUS
BAKHEUIIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJ OpPraHMYECKHUX BEILECTB, HAOJIOJIEHUE U OINHUCAaHUE
JEMOHCTPALIMOHHBIX OMNBITOB MO TMPEBPALIECHUIO OPraHUYECKHX BEIIECTB MpU
HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJOTMYECKMH psa. MeraH M 3TaH —
IpOCTEUIINE NPECTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHME CBOICTBA
(peakuuu 3aMelleHHs] U TOPEHMs), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUIA psil. DTHUIEH U MPONUIIEH —
OpoCTeilline NPEeACTaBUTENN aJKEHOB: (PU3NYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHMS, TAJOT€HUPOBAHUSA, THUApPATALUU, OKHUCICHUA W
MOJINMEPHU3ALIIH ), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMHUYECKME CBOWCTBA (peakuus nonumepusanuu). IlomyyeHrne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MPOCTEHIIMIA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOECHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (pEakLMM T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), NOJYyYECHNE U IPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHE CBOMICTBA
(peakiuu raJJoreHUPOBAaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue,  Qusuyeckue U  XUMUYecKue  ceolcmea  (peaxyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), noyyeHue u npumerenue. TOKCUYHOCTh apEHOB.



['eneTnueckas CBsA3b MEXAY YIJIEBOJOPOAAMM, IPUHAICKAIUMA K Pa3JIMYHbIM
KJIaccam.

IIpuponHble UCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
HedTsaubie Ta3pl. Hedts u e€ mpoumcxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUW), nupoaus. I[Ipomykrsl
nepepadoTku HepTH, UX MPUMEHEHUE B MPOMBINIICHHOCTH U B ObITy. KameHHBIN
yTOJIb U MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHHE C 00pa3aMu IIacTMacc, KayudyKoOB U pe3uHbl, Kojutekuuu «HepToe»
U «YTOIb», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOAOPOAOB U IajJOr€HONPOU3BOAHBIX,
MIPOBEICHUE MPAKTUYECKOW PabOThI: OJyUYeHHUE dTUJICHA U U3yUYE€HHUE €0 CBOMCTB.

Pacuérnblie 3agaun.

Bblunciiennss 1Mo YpaBHEHHIO XWUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOAYKTa PEAKIMU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 NCXOJHBIX BEIIECTB WM IPOTYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue coeJHHEHUs

[IpenenbHplE OOHOATOMHBIE CIHHUPTHL. MeETaHON MW 3TAaHOJN: CTPOCHHE,
(¢u3nueckue MU XMMHYECKHE CBOWMCTBA (peakUuMHW C aKTUBHBIMU METaJIaMH,
raJlor€HOBOJIOPOJaMH, TOpEHUe), NpHUMEeHeHHe. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeCTBUE METaHOIa M 3TaHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. OJTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO LICJIOYHBIMU
MeTajllaMH, KaueCTBEHHas pEakUus Ha MHOTOAaTOMHBIE crHpThl). JleiicTBue Ha
OpraHusM 4esoseka. [I[puMmenenne rimunepuna u STUICHTJIMKOIIS.

®deHon: CTpOCHHME MOJEKYJbl, (HU3MYEeCKue U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. DopManpieruj, aneTAIbAETUN: CTPOCHHUE,
(bu3nuecKkue W XMMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS M BOCCTAHOBJIECHMS,
Ka4ECTBEHHBIE PEAKIIMN ), IOJYyUYEHUE U TPUMEHEHUE.

OHOOCHOBHBIE IIpeJIEbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHASI U YKCYCHAs
KHUCIIOTBI: CTPOEHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIMe s
KJ1acca KUCJIOT, peakuus 3Tepudukanun), noiryyeHue u npumenenue. CreapuHoBas
Y OJIEMHOBAsl KUCJIOThI KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBHUE.

CrnoxHble >(QUpbl Kak TPOU3BOJIHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHbIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb JKUPOB.

VYraeBonpl:  cocTaB, Kiaccuukamus — yrieBoaoB  (MOHO-, OU- U
noyiucaxapubl). ['oko3a — MpocTemmii MOHOCaXapui: 0COOEHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3UYECKHE U XMMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUAPOKCUIOM
menu(ll), okucienne aMmMuadHbIM pacTBOPOM okcua cepedpa(l), BocctanoBieHue,
OpOo’KeHHE TITFOKO3bI), HAX0XKICHHUE B PUPOJIC, TPUMEHEHUE, OMOIOTHYECKas POJIb.
dortocunTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u memmono3a kak mpupoaHbie mouMepbl. CTpoeHue Kpaxmalia |
HEeUTI0NI03bl.  Du3Mueckne W XWMHUYECKHE CBOWCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEPUMEHTAIBHBIC METOJbI HM3YYCHHS BEIICCTB W WX IPEBpAICHUI:
MIPOBE/ICHNE, HAOJIOJCHUE W OIMHMCAHHWE JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumojmeilicTBue Kpaxmajia ¢ HOJIOM),
MIPOBEICHNUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

PacuérHble 3anaum.

Bblunciennss 1Mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOIYKTa PEaKIMHM MO0 W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKITUN).

A3oTcozeprKanue OpraHuIIecKue COCTUHCHMUS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe opraHndeckue coeauaeHus. dusndeckue u
XUMHUYECKHE CBOMCTBa aMHUHOKHCIOT (Ha MpuUMepe TINIMIMHA). buonormyeckoe
3HaYeHWE aMUHOKHCIIOT. [lenmTuab.

benku kak MpUPOIHBIE BBHICOKOMOJICKYJISIpHBIC coenuHeHus. llepBuunHas,
BTOpPHYHAA M TPETHUYHAsI CTPYKTypa OeiIKoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYpAIIHsl, KAYECTBEHHBIC PEAKIIMK HA OCJIKU.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYEeHMs] BEIIECTB M UX IPEBPAILICHUIA:
HaAOJIFOICHHUE U ONKMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIvs OCIIKOB MPHU
HarpeBaHWY, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJieKy IsIpHbIE COeTUHEHH S

OCHOBHBIEC TIOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMED,
TIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIIECHBb MOJIMMEPU3AIUH, CPEIHSSI MOJICKY/IIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSAPHBIX COCAMHCHHH —
TIOJIMMEPHU3AIIHS Y TIOJTUKOHICHCAITHSI.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAaKOMJICHHE C 0Opa3liaMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4JyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanusa MexnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XMUMUH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHME KaK OOIIMWX €CTeCTBEHHO-



HAYYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIOMUXCS CUCTEMHBIMU IS OTIACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1mume eCTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIH (DAKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CHUHTE3, KiIacCUudUKaIus, NePUOINIHOCTh, HAOIIOCHUE,
U3MEpEHUe, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: Marepus, OJHEPrus, Macca, aroM, DJEKTPOH, MOJEKya,
OHEPTeTHYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3UUCCKUE BETUYMHBI U SAMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBIC BelecTBa (OENKH, YIJIEBOIBI, >KHPHI,
dbepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIC TTOPOJBI, TIOJE3HBIC UCKOIAEMbIC, TOTLINBO,
peCypCHI.

TexHOJOTHsA: TNHINEeBBIC MPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE TIPEenapaThl, MaTepUaibl U3
UCKYCCTBCHHBIX U CHHTCTHYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS N HEOPITAHUYECKAA XUMUSA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHA
000JI0YKa. DHEPreTUUYeCKHe YPOBHH, MOIypPOBHU. ATOMHBIE opOuTanw, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesiCHUsT JIEKTPOHOB MO OpOWTalsiM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. IICKTPOHHASI KOH(PUTYPAIUS ATOMOB.

[Tepnonnueckuii 3aKoH U [lepruoanyeckas cicteMa XMMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBs3b NEpUOANYECKOr0 3akoHa M llepmoandeckol cucTeMbl
xuMH4deckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHUMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYINaM H TEpPHUOJAM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKass CBsI3b. BHIBI XUMHYECKOW CBA3U
(koBaJIeHTHAs] HEMOJISIpHAs M TOJISIpHAsi, MOHHAs, MeTauindeckas). MexaHu3Mbl
o0pa30BaHUS KOBAJIEHTHONM XWMHUYECKOW CBs3M (OOMEHHBIW U  JIOHOPHO-
akuenTopHblil). BopoponHas cBsi3b. BalleHTHOCTh. ONEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJSIPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. UMbl KPUCTALNIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIA KPUCTALNTHYECKOU PEIIETKH.



[Tonsatue o mucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 01 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCMHECHUH. Howmenknarypa
HEOPraHUYECKHX BeleCcTB. [eHeTudeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIUX K PA3IMYHBIM KJ1accaM.

Xumudeckas — peaknusa.  Knaccudukammss  XMMHUYECKHUX — peakIuid B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHUsS MAaCChl BEILIECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUH IIPU XUMUUECKUX PEAKLIMX.

CKopoCTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTUMBbIe
peakunu. Xumudyeckoe paBHoBecue. DakTOppl, BIMAKOIIKNE HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

Dnektponutuueckas auccouuanus. CuibHbIe U ciabbie anekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHASL.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBpalllCHUN:
nemoHcTpanus Tabnun «[lepuonnueckas cucremMa xuMmuueckux snementoB [l. U.
MeHneneeBay, u3ydeHUe MoJeled KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3ioKeHUuEe NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONMPEAECIECHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBI0 YHUBEPCATLHOTO HHINKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBEACHHE
paKTUYECKON paboThl « BiusiHre pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOM
peAKLII.

PacuérHbie 3agaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX peakiuid, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCIIOJIBb30BAHUEM MOHATHS «MACCOBAast A0S
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoamueckon  cucreme
xuMudeckux djaeMeHToB [[. M. MennueneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMeEpe
KHCJIOPOJIa, cephbl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yriepoga U KpeMHHs)) W HX  COCAMHEHUUH  (OKCHUJIOB,
KHCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXKHENUIINX HEMETAJIOB U UX COCIUHEHUM.

Mertamibl. [lonoxenue meramnoB B Ilepuogmyeckoil cucteMe XUMHYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue pusndeckue cBoiicTBa MeTamioB. CIIaBel METaJIOB.
DNEKTPOXUMHUUYECKUI Pl HAMIPSKEHUI METaJIOB.



XUMHUYECKHE CBOMCTBA BAXHEUIIUX METAJIOB (HATPUM, KaJIUM, KaJIblLIMi,
Mar"ui, amoMUHUHI, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCIMHEHUH.

OO6mue crnocoObl moixyyeHus: MetauioB. IIpuMeHeHne meTamwioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUN:
U3y4eHHE KOJUJIEKUUU «MeTalasl U CIUIaBbl», OOpa3lOB HEMETAJJIOB, pEIleHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJICHUE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THMAPOKCHUIA AIIOMUHUS C pacTBOpaMHU
KHCJIOT U LIEeJI04Yel, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaum.

PacuéTtel mMacchl BemecTBa WM 00bEMA Tra30B MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMU BELIECTB,
pacu€Tsl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS U KU3Hb

Ponbp xumun B 00ecrieuyeHUN SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHM MeIULMHBL. [IOHSATHE O HAyYHBIX METOAAX IMO3HAHUA
BEILIECTB U XUMUYECKUX PEAKIIMII.

[IpencraBienuss 00 OOMMX HAYYHBIX MNPUHOUIAX [POMBILIIEHHOTO
NOJIYYEHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAJIOB: BaXXHEWIIHNE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepHalibl JUIsl AJEKTPOHUKH, HAHOMAaTEpHUAJIbl, OPraHUYECKUE U MHUHEPAIbHbIE
yI00pEeHUS.

XHAMHSI ¥ 3I0pOBBE YEJIOBEKA: IPaBUJIAa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuiia 0€30M1aCHOT0 UCIIOIb30BAHUS ITPENapaToB ObLITOBON XUMUU B
MOBCEAHEBHOM KU3HU.

MexnpeamMeTHbIE CBA3U.

Peanuzanuss  MeXOpeAMETHBIX  CBA3EH MpU  H3YyYEHUH oOwmel
HEOpraHW4ecKoN XuMuM B 11 Kkiacce ocylIeCTBISETCS 4epe3 UCIOJIb30BAaHUE KAK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSTHM, TaKk ¥ TOHATUH, SBISIFOUIUXCS
CUCTEMHBIMHU JIJIS1 OTJIETBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DakT, TMIOTE3a, 3aKOH,
TEOpusl, aHadu3, CHHTE3, KiIacCUpUKalusi, MEePUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, SIBIICHHE.

®duszuka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOM, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, (PM3MUYECKUE BETUUYHHBI U €TUHHUIIBI UX
U3MEPEHHUs, CKOPOCTb.



buonorus: kinerka, opraHusM, SKocHcTema, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMIAeMbI€, TOILIUBO,
peCypCHI.

TexHoJorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPrusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTE€pPUATIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHUIIEBAs
MPOMBIIINICHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTepUAaJIOB,
AJIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCsL TporpaMM CpeAaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHbIM M MOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa30BaHus SBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIIUMHUCSI POCCUNUCKONW TPAKTAHCKOW HIACHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAaMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

LIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMH, MPUCYIIMMH LEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHUSD JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOM JAESATENBHOCTHU B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WJeaJlaMd POCCHMCKOTO TPa)kIaHCKOro OO0INeCTBa, MPUHSATHIMU B 0OIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMpOIEccam
CaMOIO3HAaHMUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIJICEHUS JIMYHOCTH
oOy4Jaromuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHsSD» OTPaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW JEATEIHbHOCTH
OoOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOr0 BOCIMTAHMS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBIICHUS O COLMAJIBHBIX HOpPMax M TMpaBUiIaX MEXIMYHOCTHBIX
OTHOULIEHUI B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM 1€ATEILHOCTH TP CO31aHUN YUEOHBIX
IPOEKTOB, PEILICHNH YUeOHBIX U IO3HABATENIbHBIX 3a/1a4, BHIIIOJHEHUU XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHMMAaTh M IPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY MU
apryMEHTBI JPYTUX [PU aHAIM3€ PA3IUYHbBIX BUJOB YUEOHOU AESTEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHUSA

LEHHOCTHOIO OTHOILIEHUS K HWCTOPUYECKOMY U HAYYHOMY HAacCJIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOrO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTrO, YTO JOCTHXKEHHS HAyKH €CTh pPEe3yJbTaT
JUINTENbHBIX ~ HAOJIIOEHUHM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IIOHUCKOB,
IOCTOSTHHOTO TpyJa Y4EHBIX U IPAKTUKOB;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B MOJIYYEHHUH U MOCIIEAYIONIEM aHAIIN3E
UH(pOpMAIH O MEPEAOBBIX JTOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPAaBCTBEHHOI'O CO3HAHMSI, ’TUUECKOT O TIOBE/ICHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
Y NIPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IOBEJIEHUE M IOCTYIKHM CBOUX TOBApHILEH C
NO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IOCIEICTBUH 3THUX
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOro W 0Oe30macHOro oOpas3a >KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOIOJIeHUsT TpaBui 0Oe30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JNEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPaBWI HHIWBHUIYAJIbHOTO M  KOJJIEKTHUBHOTO
0€e3011acHOr0 MOBEJCHUS B CUTYaIUsIX, YTPOKAIOIIMUX 3JOPOBBIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCHEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NEeSTENIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUYECKOM M  JOpyrux BUAax
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTH€ B PEIICHUH NPAKTUYECKUX 3a]ay
COILIMAIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO MPOGECcCuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBaHus, Oyaymieli mpodeccuu W peann3anii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 1I€J1€CO00PAa3HOr0 OTHOUIEHUS K TMPUPOJAE, KAaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapaKTepa SKOJOTUYECKUX MpOoOJIeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIILHON CPEBI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTMIKEHUM XUMHHM IS
pelIeHUs BOPOCOB PAIlMOHAIBLHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIUX BpPEJ OKPYXKaAIOIIEH
OPUPOIHON cpejie, YMEHHsI MPOrHO3UPOBATH HEOJArONPHUSTHBIE KOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATeNbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOM W COLUAIIBHOMN
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

chOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKpYKaloleM MHUPE KaK O €UHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSXKIAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
[UBWIN3ALNN: B €€ TYMaHUCTUYECKON HAITPaBJIEHHOCTH M BAXKHOM POJIU B CO3IaHUU
HOBOM 0a3bl MaTepUabHOM KYJbTYpbl, PELIEHUU TI00ANBHBIX MpoOJIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SYHEPreTUUECKOW, MUILIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECTICUCHUU YCIOBUMN
YCIEUTHOTO TPY/1a U SKOJOTUUECKU KOM(POPTHON KU3HH KAXKOTO WICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U



MPOUCXOMSIIINUX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE Hay4YHBIX ()AKTOB U UMECIOIINXCSI JAHHBIX C IENBO MOTYYCHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO WCIOJIB30BaTh XHUMHYCCKUE 3HAHWS IS
penIeHus MpoOJIeM B peaTbHBIX KU3HEHHBIX CUTYAITUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUH 110 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU ITOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSM Tpy/Aa B pa3au4HbIX chepax mpodeccruoHaIbHOMI

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHUS Y4EOHOTO mpeameTa «XuMHsS» Ha
YPOBHE CpeJHET0 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIC  JUIS  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYaAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHATHUS, OTPaXKaIoIue
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa H CIEeONU(PUKYy METOJOB TO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHs, BEIIECTBO, SHEPIHs, SBICHUE,
Ipoliecc, CUCTeMa, Hay4YHbIM (aKT, MPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHsl, UCCIIEAOBaHNE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHC);

yHUBEpCaIbHBIC YUCOHBIC NEHCTBHs (TO3HABaTEIbHBIC, KOMMYHUKATHBHBIC,

PEryJIsITUBHBIE), oOecreunBaroIme (opmHpoBaHuE (yHKIHOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMITIETEHIIUU 00YyYarOUINXCs;
CIIOCOOHOCTb oOyuarommxcs UCII0JIB30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JEHUCTBUSA B IIO3HABATEIIBHOW U COLMAIBHOM MPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU U  PETrYJATHUBHBIMU
JICUCTBUSIMU.

OBianenue YHUBEPCAJIbHBIMHU y4eOHBbIMH NMO3HABATEJIbHBIMH
AeHCTBUSAMM:

1) 6a30Bble JJoruveckue aeMcTBusi:

CaMOCTOSITeILHO  (OPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPoOsIEMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeisiTh LEJIH JESITEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HUX
JIOCTHKEHUSA, COOTHOCUTD PE3YJIBTATHI ACATEIIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BAaTh MPHU OCBOCHWH 3HAHUM MPUEMBI JOTMYECKOTO MBIILUICHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKW TOHSATHH W yCTAHABJIMBATh WX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHATHS Ui OOBSICHEHUS OTIACIbHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJIs KJIacCU(PUKAIIMU BEIIECTB WU
XMMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3UM MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SABJICHUAX, OPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEeMble B XUMHH CUMBOJHUYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyra, ypaBHCHUE XUMUYECKOM peaKIuu
— MpU pelIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3a7ad, TPUMEHAThH
Ha3BaHHbIC MOJICTBHbBIC MPECTABICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB W XUMHUYECKHUX
peakuu;

dbopMyIHpOBATH IEIH U 33J1a4l UCCIIEIOBAHUS, UCIIOIB30BaTh TOCTABICHHbIC
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCcTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YUCHUYCCKHUX AKCIICPHUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOIOATh 332 XOJIOM
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyaupoBaTh
0000IIIEHHUS U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YUYEHUUECKON HCCIENOBATENbCKOM U MPOEKTHOU
NESATENHHOCTH, TPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 33/1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB
ITO3HAHMS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATLCA B PA3JIUYHBIX HMCTOYHMKAX uHPopManuu (HAy4dHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIC TIOCOOUS,
pecypcel MHTepHeTa), aHaIM3upoBaTh MH(POPMAIUIO PA3IUYHBIX BUIOB U (GopMm
npeCTaBICHUSI, KPUTHYECKU OIICHHUBATH eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope wuHbpOpMAIMU, HEOOXOAUMON IS BBITIOJIHEHUS YyYEOHBIX 3a1ay
ONPEIEIIEHHOrO TUIIA;

npUOOpETaTh OMBIT WCHOIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  TPEACTABICHHUS
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

MCII0JIh30BaTh HAYUHBIN S3BIK B KAUE€CTBE CPEJICTBA MPU PAOOTE C XUMUUYECKOM
uH(popMaIMeil: NPUMEHATh MEXNpPeaMeTHbIE ((PU3MUECKUE U MaTeMaTHYECKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbl, a00OpEeBUATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJISTHOCTH.

OBJjiaieHne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU 1€ CTBUSIMMN:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IAaeMOW TEMbI B XOJ€ Auaiora u/miu
JUCKYCCHHW,  BBICKa3bIBaTh  WaAEH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yibTaTOB IO3HABATEIILHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU IPH BHITIOJTHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW PpabOThl MO HCCIECIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pean3alid y4eOHOTro MpoeKTa U (POpMyIUpOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHUM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBj1ajieHH e YHUBEPCAJIbHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOK TO3HABATEIbHYIO
NeSTENBHOCTh, Ompenensia e€ Lead M 3aJadyd, KOHTPOJIHUPOBATH U 1O Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMplii  alrOpUTM JEUCTBUI TpHU
BBINIOJIHEHUU YYEOHBIX U HCCJEN0BATENbCKUX 3a7ad, BbIOMpaTh Haumbojee
3¢ (}EeKTUBHBIN crMoco0 HMX pemeHus ¢ Y4ETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEIECTBAX U XUMHUECKUX PEAKIIHSX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOCH JCSATEIHHOCTH HA OCHOBE CaMOaHaIH3a !
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «Opranudeckas XUMUS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NIPEACTABICHUA O XHUMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBJICHUN IPUPOJIBI,



B (OopMHpOBaHMM MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€ (YHKIMOHAIbHON
I'PaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKU
000OCHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBBIO U IPUPOTHON Cpee;

BJIQJICHAE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarolllMe TMOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, XUMUYECKAs
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaul€HHas), MOJb, MOJIApHas
Macca, MOJISIpPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS FPYIIa, paguKal,
WU30MEPHSI, ©30MEPBL, TOMOJIOTUYECKUN P, TOMOJIOTH, YIIIEBOAOPOBI, KUCIOPOA U
a30TCOACP)KAIIME COEAUHEHHs,, MOHOMEp, IIOJIMMEp, CTPYKTYypPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMs); TEOPUUM U 3aKOHBI (TEOpHUS CTPOEHUS
oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN S3BIK XHMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalnMe B OCHOBE INOHMMAaHWA NPUYUHHOCTM M CUCTEMHOCTH XHMHYECKHX
SBIIEHUH, (PAKTOJOTMYECKHE CBEJCHHS O CBOWCTBAaxX, COCTaBe, IMOIYYCHHH U
0€30I1acCHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM AEATEIbHOCTU YEIOBEKA;

c()OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAaKTEPHbIE MPU3HAKUA MOHITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUA INPHU
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPAILCHUN OPTaHUYECKUX COCTUHEHUN;

C()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB W YPABHEHUH XUMHUYECKUX PpPEaKLUH,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHMYECKMX BEUIECTB JUId WUIIOCTPALUU HX
XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOEHUS,

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHAJIEKHOCTh H3YyUEHHBIX
OpraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJIaccy/Tpynne CcoeAuHEeHUu (yrieBOJOpPOAbl, KHUCIOPOA M a30TCOAEpKalue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUSA IO
cuctematnueckoit HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMWICH, alleTHUJIEH,
ATWICHIJIMKONb, TNIHLIEPUH, (eHos, (HOopMallbIerul, alueTaablIerul, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmasi, LeTi0103a, TIUIINH);

C()OPMUPOBAHHOCTh yMEHMSI ONPENCNATh BUIbl XMMHUYECKOM CBSI3U B
OpPraHUYECKUX COCAMHEHUSAX (OAMHAPHbBIEC U KPaTHBIE);

c()OPMHPOBAHHOCTh yMEHUS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa a1 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUs; 3aKOH COXPAHEHMS MACChI BEILIECTB;



chOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTaB, CTPOCHHE, PU3UUECKHE
U XMMHYECKHE CBONCTBA THUIWYHBIX MPEACTaBUTENICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, TPONWICH, alleTHIeH, OyTaaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3071, METaHO, 3TAHOJ, dSTUIICHTIIUKOIb, TIUIEPUH, PEHOIT,
aneTaabJeru, MypaBbUHasi U YKCyCHasi KMCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTA), WUIIOCTPUPOBATh F'€HETHUYECKYIO CBSI3b MEXKIYy HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, TPUPOIHBINA Ta3, YTOJIb), CIOCOOBI UX IEPEPAOOTKH U MPAKTUIECKOE
NpUMEHEHUE TIPOYKTOB MEpepadOTKH;

chOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM NPOJIYKTa
pEaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

chOpMHUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
MEeTOJ[aX HAyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUU MPU U3YUYCHHUH BEIIECTB U
XUMUYECKUX SIBICHUHN (HaOJIt0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHMUE),
UCIIOJb30BaTh CUCTEMHBIE XHUMHUYECKUE 3HAHWS JJIsI TOPUHSATUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U HUX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
NMOCy/I0l U JTabOpaTOpHBIM O0OpYJOBaHHMEM, a TaKXKE IpaBWiia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBITIOJHATh XWMHUYECKHIM
AKCTIIEPUMEHT (TIpEBpalleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUUECKUX BEIIECTB,
JeHaTypanus O0eJIKOB MPU HArPEBaHWUH, IIBETHBIC PEaKINK OCTTKOB) B COOTBETCTBUHU
C TMpaBUJIAMU TEXHUKH OE30MAaCHOCTH TMpU OOpallleHUd C BEHIECTBAMU H
7a00paTOpHBIM ~ O00OpYAOBAHHEM, MPEACTABIATh PE3YyJIbTAaThl XUMHUYECKOIO
SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOUIMX pEAKIUA U
(GbopMyJIMpPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpPMHUPOBAHHOCTh yMEHUN KPUTUYECKH AHAIM3UPOBATH XHWMHUYECKYIO
uH(pOpMAINIO, TIOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiu, HTepHeT U Apyrux);

chOpMUPOBAHHOCTb ~ YMEHHMH  cOOJMIOAaTh  HpaBWia  SKOJOTHYECKU
1eaecoo0pa3HOro MOBEJACHUSI B ObITY W TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAHEHHSI CBOETO 3/I0POBbS U OKPYKAIOIIEH NPUPOIHON CpEeabl, OCO3HABATH



OMACHOCTh BO3JICHCTBUS HA JKHMBBIC OPTaHU3MBI ONPEACIICHHBIX OPTraHHUYCCKUX
BEILIECTB, MOHMMas cMmbIca Tokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] HMX BPEAHOTO BO3JACHCTBUS Ha OPraHU3M
YJeJIoBeKa;

JUTsl OOYYaronIMXcsi C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHUE
IMPUMCHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX II03HAHUS BEIICCTB U
XHUMHUYECKHX SIBJICHUH;

JUISL CJICTIBIX M CJIA0OBUISIIMX OOYYaroIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cuctemMy oOo3HaueHui JI. bpaitns mis 3anucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOm@as u HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOPMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIIOLIEH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW ITPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHYHOCTH, €€ (PYHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUS] MPAKTUYECKUX 3a]1ad M IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0pPOBbIO U IPUPOJTHOU Ccpefie;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TMOHATUS (XUMUYECKHH 3JEMEHT, aToM, W30ToI, S-, P-, d-
AIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIBHOCTh, CTENIEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KOBaJIeHTHAs, MOHHAs, METAJUTMYECKAas, BOJIOPOJIHAS ), KPUCTAJUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKUX  PEAKIMUH, PACTBOpP, DIJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON PEaKIMU, XUMHUYECKOE pPABHOBECHUE); TEOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunuecknii 3akon Jl. M. Menneneena,
3aKOH COXPAHEHHS] MACChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS] SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUN U 0€30MMaCHOM UCTOJb30BAHUM BAKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMCHHI BBISBIISATH XapaKTEPHBIE MPU3HAKWA TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
ONMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMUPOBAHHOCTh YMEHHUM HCHOJb30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIsi
cocTaBlieHHs (GOpMyJd BELWIECTB M  YPAaBHEHHH XHUMHMUYECKHX  PpEaKIui,



cuctematnieckyto HomeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BEHIECTB (yrapHbld Ta3, YIJIEKMCIBIA ra3, aMMHaK, raméHas
U3BECTh, HEraluIEHasi U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEENATh BAJICHTHOCTD M CTETICHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BeEIllecTBa (aTOMHAas, MOJICKYJIsIpHas,
WOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJAHBIX paCTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTH yMEHUI yCTaHaBJIUBAaTh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpPENeNEHHOMY KIaccy/Tpymie
COCIMHEHUN (MPOCTHIE BEIIECTBA — METAJUIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHMUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /I,
. MenneneeBa 1 I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUU;

chOpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 14 mnepuonoB Ilepunonnueckonl cucTteMsl
xuMmuueckux snemMeHToB JI. M. MenneneeBa, WCIONb3ys HOHATHA «S-, P-, O-
3JIEKTPOHHBIE OPOUTAINY, «IHEPTE€TUUECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHMYECKHUX AJIEMEHTOB U UX COEAUHEHUN MO Mepuoiam u
rpynnaM [lepuoanyeckont cucreMbl xuMuueckux 3yemeHToB 1. 1. Menneneesa;

c(hOpPMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPTaHMYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
b deKTy peaxiuy, W3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKkuu, y4acTUIO KaTaanu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUW COCTABIISITH YPaBHEHUS DPEAKIUN pa3IHMUHBIX
THUIIOB, MOJHbIE U COKPAIIEHHbIE YPABHEHHS PEAKLIMii HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKLIUHU UAYT O KOHIIA;

c(OpMUPOBAHHOCTb YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIONINE
KAUEeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPTraHUYECKUX BEILIECTB, pPACIO3HABAThH
OTIBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;



chOpMHUPOBAHHOCTh YMEHHH  PacCKpbhIBaTh  CYIIHOCTh  OKHCJIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ITUX PEaKLUH;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKOH
peaKIuy OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniuin Jle larense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XUMUYECKHE TPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEeHHs] CEpHOM KHUCIIOThI, aMMHaka, a
TaK)k€ CPOPMHUPOBAHHOCTh NPEACTABICHUA 00 OOIIMX HAYYHBIX NPUHILHIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUIN NPOBOJIUTH BBIYHMCICHUS C MCIOJIH30BAHUEM
MOHATHUS «MACCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHI T'a30B MPU
XUMUYECKUX PEaKIUAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO HU3BECTHOMY
KOJMYECTBY BELIECTBA, Macce WM O0BEMY OAHOTO W3 YYACTBYIOUIMX B PEaKUUU
BEIIECTB, TEIUIOBOro 3¢ (}eKTa peakldd Ha OCHOBE 3aKOHOB COXPaHEHMsI MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCy/I0l U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TAaKXKE IpaBWiia OOpalleHus ¢
BELIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSAMHM IO BBIITOJHEHHIO J1A0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBIMIOJHATh XWMHYECKHM
HKCIIEPUMEHT (pa3ioKeHUEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
ONpPEJEICHHE Cpedbl PACTBOPOB BEIIECTB C IOMOUIbIO  YHUBEPCAIBHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIIUu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE pEaKIMu Ha cyibdar-, kapOoHaT- U
XJIODUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE HKCIEPUMEHTAJIbHBIX 3aJ/iad IO
TeMaM «Metamsly U «Hemeramiby) B COOTBETCTBUM C TMpPaBWIAMH TEXHUKU
0e30MacHOCTH NPHU OOPAILEHUHU C BEIIECTBAMU U JJAOOPAaTOPHBIM 000PYIOBAaHUEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIIepuMeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pEaKINil U GOpMyIHpOBaTH BHIBOBI HA OCHOBE 3THX
pe3yibTaToB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH AHAIMU3UPOBATH XHUMHUYECKYIO
uH(pOpMAIMIO, MOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKalK, MTHTEepHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOMIOAaTh  TpaBWJa  DKOJOTHYECKHU
1eJIecO00pa3HOro TMOBEJEeHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEISAX
COXpaHEHHUs] CBOErO 3/I0POBbSl U OKpPY’KaIOIIEW MPUPOIHON Cpelibl, OCO3HABATh
OMAacCHOCTh BO3JECHCTBUS HA )KMBBIE OPTAHU3MBbI ONPEICTEHHBIX BEIIECTB, TIOHUMAs



cmbicn mokazarenst [IJIK, moscHITP Ha mpuMepax CHoCcOObl yMEHBIICHHUS H
MPEAOTBPAIICHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIuXcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL CIENBIX H CIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHud JI. bpaiins s 3anucu XMMHYECKHX

bopmyi.
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9 MetunOyTanuen-1,3. [lonydyenue 1

CUHTETUYECKOI'O KayuyyKa U PE3UHBI
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11

12

13

14

15

16

17

18

19

20

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOCHMSI, TOMOJIOTHYECKHHN PSI.
AneTuieH — npocTermuni
IIPEACTABUTEND AIIKUHOB

Brruucnenus no ypaBHEHUIO XUMHYECKOU
peakuuu

Apensbl: 6eH301 1 ToIyoJ1. TOKCHYHOCTD
apeHoB

I'eneTnueckas CBA3b YTJI€BOAOPOOAOB,
MMpUHAJIC)KAIIUX K pa3JIMYHbIM KJIaCCaM

[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
MPUPOHBII ra3 U MOMyTHbIE He(PTAHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKH
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOJIOB:
MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ IepepadboTKU
KonrponsHas pabota no pazaeny
«YTIIEBOAOPOABD)

IIpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b
MHOroaToMHbI€ CIIUPTHI: TUICHITIUKOIIb
U TJIMLEPUH

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

Anbneruasl: GopMalbIeTUa U
aneTanpaeru]. ALeToH



21

22

23

24

25

26

27

28

29

30

31

OHOOCHOBHBIE TIPEIETBHBIC KAPOOHOBBIE
KHCJIOTBI: MypaBbHHAs U YKCyCHAs

[Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHBI, KaK
NpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCJIOT

Mpg11a KaK COJIM BBICIIMX Kap6OHOBI>IX
KHUCJIOT, UX MOIOIICC JIelcTBHUE

CrnoxxHbie 3(UphI KaK POU3BOIHBIC
KapOOHOBBIX KHCJIOT. [ MAPOIN3 CIIOKHBIX
a¢upoB

JXupsl: runponus, npuMeHeHue,
OuosIoruYecKas poJib KUPOB

VYraeBosl: cOCTaB, KiIaccuuKaus.
Bakneiimue npencTaBUTENN: IIII0OKO03a,
¢bpykTo3a, caxapo3a

Kpaxman u nemironosa kak npupoHbie
MOJIUMEPBI

Kontposnbnas paboTta o pazaeny
«Kucnopozacoaepxaiine opraHuIeCKHue
coenuHeHM»/ Beepoccuiickas
poBepoYHas paboTa

OO0mmast xapakTepucTUKa
a30TCOCPKAIIUX OPTAHUICCKUX
coenuHeHM / Beepoccwuiickas
poBepoyHas pabora

AMUHBI: METHJIAMUH M aHUJIUH



AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE
OpraHUYECKUEe COCTUHEHHUS, UX

32 ononorunyeckoe 3Hauenue. [lenTunel.

benku kak npupoHble
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

OCHOBHBIE TTOHSTHS XUMHH

33
BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM.

[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



11 KUIACC

Ne
n/n

KoanyecTBO 4acos

Tema ypoka KoHTpoJbHbIe
Bcero
padoTsbI

XUMHYECKHH dIEMEHT. ATOM.
DneKTpoHHas KOH(UTYpaLUs aTOMOB

[Tepuonuueckuii 3akoH u [lepuonnueckas
cHucTeMa XMMUYeCKuX 351emMeHToB /1. M.
MeneneeBa, ux CBsi3b C COBPEMEHHOM
TEOpHEIl CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOVICTB
XHMHYECKHUX JIEMEHTOB U UX COCIUHCHUI
0 TpyIIaM U nepuojaM. 3HaUYCHUE
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKUX 31eMeHToB J[.J. MeHaeneeBa
B Pa3BUTUU HAYKH

CTpOGHI/Ie BCIICCTBA. Xumuaeckast CBA3b,
eé BUAbBI, MCXaHU3MbI 06pa30BaH1/1;1 1
KOBAJICHTHOM CBS3U. BOI[OpO,Z[HaSI CBA3b

BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTb.
Crenenb okucicHusa. BentecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHHS

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
VcTuHHBIE U KOJIJIOUTHBIE PACTBOPBHI. 1
MaccoBast 1011 BELIeCTBa B pacTBOpeE

IIpakTHYeckue
padoTsbI

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchl



10

11

12

13

14

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
['eneTnueckast CBsI3b HEOPraHUUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMHUYECKUX peakluii B
HEOPraHMYeCKOW U OPraHMYeCKOW XUMUU.
3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHUS U NPEBPAICHUs SHEPTUU TIpU
XUMHUYECKHUX PEaKLHAX

Ckopoctb peakiuu. O0paTuMble peakiuu.
XMMH4ecKoe paBHOBECHE

IIpakTnueckas padora Ne 1. «BausHue
pa3IMyYHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKLIUN»

DNEeKTPOTUTHYECKAs TUCCOIUALIHS.
[TousiTie 0 BogopoaHOM mokasatesne (pH)
pactBopa. Peakumu noOHHOTO OOMEHa.
I'mpponus opraHu4ecKux 1
HEOPraHUYeCKUX BEIIECTB

OKUCIUTENEHO-BOCCTAHOBUTEIbHBIE
peaxmuu. [TonsiTre 00 snmexTponnze
pacIyIaBoB U paCTBOPOB COJIEH

KonrtponsHas pabota no pazaeiny
«Teoperndyeckue OCHOBBI XUMHM»

MeTtannsl, UX MOJIOKSHHUE B
[Tepronuueckoit cucteMe XMMUYECKUX
anemenToB . 1. Menaeneera u
0COOEHHOCTH CTpOeHUs1 aToMOB. Ob1IHe
(du3nUYecKre CBOMCTBA METAJIIOB



15

16

17

18

19

20

21

22

23

24

25

CrutaBbl METAIIIOB. DJIEKTPOXUMHUYECKHI
P HANIPSKEHU METalIoB

XUMHYECKHE CBOUCTBA BaXKHEUIIINX
METaJUIOB (HATPUH, KaJIui, KaJIbIUH,
MarHui, aJIOMAHUAN) U UX COSTUHEHUN

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COEIUHEHUN

XuMHYECKUEe CBOMCTBA IMHKA, JKeJle3a U UX
COE€IUHEHUI

[IpakTuueckas pabora Ne 2. "Penienue
IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«MeTamie»"

Hewmeranibl, ux mongoxxeHue B
[lepuoanueckoii cucTeMe XUMHUUYECKUX
anemenToB JI. . Menaeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB
DU3NYECKUE CBOKMCTBA HEMETAILIOB.
Annotponusi HEeMETauIoB (Ha IPUMEpE
KHCIIOpoJ1a, cephl, hocdopa u yriieposa)
XHWMHUYECKUE CBOICTBA TAJIOT€HOB, CEPBI U
HUX COCOUHEHUN

XUMHYECKHUE CBOMCTBA a30Ta, pocdopa u
UX COeIUHEHUN

XHAMHYECKUE CBOMCTBA yTIepo1a, KpEMHUS
U UX COeTUHEHUN

[IpuMeHeHne Ba)XKHEMIINX HEMETAJUIOB U UX
COEMHEHHI



O06001IeHre ¥ cucTeEMaTU3alus 3HaAHUH 110
26 teMe «HeMeTauiely. Beruucienus no
ypaBHEHUSM XUMHUYECKHUX PEaKIUid U

TCPMOXUMHNYCCKUC paCLIéTBI

[IpakTuueckas padora Ne 3. «Pemienue
27 HKCIEPUMEHTANBHBIX 33/1a4 110 TeEME
"HemeTtaisl"»

08 Konrponsnas pabora o Temam
«Metame» 1 «HeMeTaiuien)

Heoprannueckue u oprannyeckue
29 kucnotel. Heoprannueckue n
OpraHUYecKHue OCHOBAHUS

AmoTepHbIe HeOpraHUYeCKHe U
30 OopraHu4eckue coeMHeHus. ['eneTnueckas
CBSA3b HEOPTraHWYECKUX U OPTraHUUYECKUX

BEIIIECTB

Pons xumun B oOecnieueHNH

31 AKOJIOTUYECKOM, YHEPTETUIECKOM 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH
METUITTHBI
[IpencraBiaeHust 06 0OIMMUX HAYIHBIX

32 MPUHIUIAX POMBIIUICHHOTO TIOJTYYCHUS

BAXHEMINX BEIIECTB
33 YesnoBek B MUpE BEIIECTB U MAaTEPHATIOB
34 XuMHUS U 30pPOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME






IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM OBPA3OBATEJABHOM IPOT'PAMMBI
10 KIIACC

Kon

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM

MpoOBePsAEMOro
pe3yJbTara

OﬁpaSOBaTeﬂbHOﬁ MnmporpaMmsbl CpeaIHEro oﬁmero 06p330B3HI/IH

1 TeopeTrueckre OCHOBBI OPraHUYeCKOW XUMHH

ChopMHUPOBAHHOCTH MPEACTABICHUN 0 XUMHYECKOW COCTaBIISIOIICH

GCTCCTBCHHOHaquOﬁ KapTuUHBI MHpa, pPOJIHM XHMHUHW B IIO3HAHUU

11

SBIICHUHA TpPHUPOJBI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpHI

JUYHOCTH, €€ (PYHKIMOHAIBHON TPaAaMOTHOCTH, HEOOXOIUMOU s

pE€IICHUA MPaKTHYECKHUX 3aJad H OSKOJOIMYC€CKHU 000CHOBAHHOT'O

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM cpelie

Brnanenue cucremMoil XMMUYECKUX 3HAHHMM, KOTOpas BKIJIIOYAET:

OCHOBOITOJIAraloIINue TTOHSTHS (Monekyna, BaJICHTHOCTb,

SJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHUCJIICHUA, XUMHUYCCKAA CBA3b,

MOJIb, MOJISIpHasg Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIN CKeleT,

GyHKIMOHAJIbHAs  TpyMmma,  pajaukal,

U30MEpUsI,  HU30MEPHI,

TOMOJIOTUYECKUI psAJl, TOMOJOTH, YIJIEBOJOPOJbI, KHCIOPOA- U

1.2

a30oTcoAcpIKalue COCANHCHUS, OMOJIOTHMYECKU AKTHUBHbBIC BCIICCTBA

(yrieBoapl, XKHUpbI, OEKK1), MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOPUHM M 3aKOHBI (TEOpHs

XUMHUYECKOT0 CTpoeHHsl opraHudeckux BemiecTB A.M. bytieposa),

3aKOHOMCPHOCTH, CHUMBOJIMYECKUM S3BIK XHUMUU, (I)aKTOJIOFI/I‘{eCKI/Ie

CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUYCHHUH U 0e30macHOM

HCIIOJIB30BAHNH BaKHEUIIIMX HCOPTaHUYCCKUX H© OpPraHUYCCKHUX

BEIIECTB B OBITY U MPAKTUYECKOH JIEeATEIILHOCTH YEIOBEKA

CdopMUpoBaHHOCTh YMEHUU BBISIBIATH XapaKTE€pPHbIE MPU3HAKH

1.3

HOHHTHﬁ, YCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJIB30BaTh

COOTBCTCTBYIOIIMEC TIOHATUA IIPU ONHNCAHHWU COCTaBa, CTPOCHUA U

MPEeBpaICHUI OPraHUYeCKIX COeTMHEHUIT

C(bOpMPIpOBaHHOCTB YMCHI/Iﬁ HCIIOJIb30BATh XUMHUUYCCKYIO CHMBOJIUKY

JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,

1.4
XUMHUYCCKHUX peaKHHﬁ, HU3TrOoTaBJINBATh

COKpamEéHHOW) (GOpMynT OpraHMYECKHX BEIIECTB H ypaBHEHUH

MOACIHN MOJICKYII

OpPraHu4YCCKuX BCIICCTB [JIA HWIIIOCTPAIUMH HUX XUMHUUYCCKOIO H

MIPOCTPAHCTBEHHOT'O CTPOCHHUS



1.5

1.5

1.6

2.1

2.2

2.3

2.4

ChopMupOBaHHOCT yMEHMH YCTaHABIWBATh IPHUHAIJIE)KHOCTD
U3YYEHHBIX OPraHMYECKHUX BEIIECTB [0 MX COCTAaBYy M CTPOEHHUIO K
onpeAenéHHOMY Kilaccy (rpynmne) COeAUHEHMH (yTIeBOIOpPOAbI,
KHCJIOPO/ U a30TCOJEpIKAINE COCAUHEHHsI, BHICOKOMOJEKYJIISIPHBIE
COEIVHEHUs), JaBaTb MM Ha3BaHUA 10 CHCTEMaTHYECKOU

nomenkiarype (IUPAC)

ChopMHUPOBAHHOCTH YMEHUS ONPEACIIATh BUIBl XUMUYECKON CBSI3U B

OpPraHMYECKUX COSAUHEHUAX (OJUHAPHBIE U KPATHBIE)

CdopMUpoOBaHHOCTh yMEHHUS MPHUMEHSTH: TOJOXKEHUS TEOPUU
CTpOeHUs1 oprannyeckux Beuiects A.M. bytnepoBa aist 00bsicHeHUs
3aBUCHMOCTU CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHUSA; 3aKOH

COXpPAaHCHUA MaCChl BEIIECCTB

YrieBomopoasl.  Kucmopoaconmepxkamme W a30TCOJEpIKAIIHe

OpTraHN4YC€CKUC COCAUHCHUSA. BI:ICOKOMOJ'IGKy.]'ISIpHI)IG COCAUHCHUA

ChopMHUpPOBAaHHOCT, YMEHUM NPHUBOJUTH TPUBHAIBHBIC HA3BAHHS
OTJIEIIbHBIX OPTaHMYECKUX BEIIECTB (ITUIJICH, MPOMMICH, alleTUJICH,
STHJICHTJIUKONb, TIUIEPHUH, (EeHON, (HOpMaNbICTH, aleTAIbICTH]I,
MypaBbUHAs KHCIOTa, YKCYCHasi KHCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasl KHCJIOTA, TJIOKO03a, (PYKTO3a, Kpaxmal, IeJUIHJI03a,
[JIMLIKH)

ChopMHPOBAaHHOCT, YMEHHH XapaKTEepU30BaTh COCTaB, CTPOCHUE,
duznyecKue M XUMHUYECKHUE CBOWCTBA TUIMYHBIX IMPEACTABUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPOINMJICH, ameTwieH, OyraaueH-1,3, merunOyramueH-1,3, GeH3o,
METaHOJI, ITAHOJI, STUJICHTJIUKOIb, TIUIEPHH, (DEHOI, alleTaIbICTH/I,
MypaBbUHAsA W YKCYCHasl KHCJOTHI, IJTFOKO3a, KpaxMmal, LeJUIH0JI03a,

AMHUHOYKCYCHAad KI/ICJ'IOTa)

ChopMupoOBaHHOCTh YMEHHUS HIUTFOCTPHPOBATH T€HETHYECKYIO CBSI3b
MEXIy TUINWYHBIMH  IPEACTABUTEISIMM  PA3IMYHBIX  KJIACCOB
OpPraHMYECKHUX  BEIIECTB  YPaBHEHUSAMHM  COOTBETCTBYIOLIMX
XUMHYECKHUX PEeaKIHUH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOpMYJT

ChopMupoBaHHOCTb ~ YMEHMSI ~ XapaKTepU30BaTh  MCTOYHUKHU
YTIEBOIOPOAHOTO CHIpbs (HEPTh, MPUPOAHBIN T'a3, Yroib), CIOCOOBI
UX TepepabdoOTKH W MPAaKTHYECKOe TMPHUMEHEHHE TMPOIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl



3.1

3.2

3.3

3.4

3.5

3.6

11 KIIACC

ChopMHUpOBAaHHOCT, YMEHHH BJIaIETh CHUCTEMOW 3HAaHMHA 00
OCHOBHBIX MCTOAAaX HAYYHOI'O IMO3HAaHHWA, UCIOJbB3YCMbIX B XWMHHU
OpY H3YYEHUH BEIIECTB M XHMHUYECKHMX SBJICHUN (HaOmoIeHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIH30BAThH
CHUCTEMHBIC XHMHYECKHE 3HAHHWS ISl TPUHSATHS pEIICHUH B
KOHKPCTHBIX )KU3HCHHBIX CUTYyallUAX, CBSA3aHHBIX C BEIICCTBAMUA U UX

IMPUMCHCHUCM

CdopMupoBaHHOCTE YMEHHI COONIOAATH MpPaBHIIA TOJIH30BAHUS
XUMHUYECKON MOCYIoN U TabopaTopHBIM 000pYyAOBaHHUEM, a TAKKE
IpaBuiia 0OpaleH sl C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIMSIMHU

11O BBIITOJIHEHUTO J'Ia60paT0pHI)IX XUMHWYECKHUX OIIBITOB

ChopMHPOBAaHHOCT, ~ YMCHHMH  IUIAHUPOBaTb W BBIIOJIHATH
XUMHUYECKHH SKCIEPUMEHT (TpeBpallleHusi OPraHUYECKUX BEILECTB
IIPM HAarpeBaHUHU, IIOJy4YECHHE OTUIICHA M H3Y4YEHUE €r0 CBOWCTB,
Ka4eCTBEHHBIC PEAKIUU OPraHUYECKUX BEIICCTB, JICHATYpalus
0€JIKOB IPU HAarpEBaHUH, LIBETHBIC PEAKIIUK OCIIKOB) B COOTBETCTBUH
C IMpaBUJIaMH TCXHUKU 0€e30I1aCHOCTH npu O6paHICHI/II/I C BCUICCTBAMHU
U J1abopaTOpHBIM OOOPYJOBAaHHEM; IMPEACTABIATh PE3YIbTATHI
XUMHYECKOTO  JKCIepuMeHTa B  (opMe 3alkch  ypaBHCHHI
COOTBETCTBYIOILIMX PEAKIUi ¥ (POPMYJITHUPOBATH BBIBOJBI Ha OCHOBE

9THUX PE3YJIbTAaTOB

CdopMUpOBaHHOCTH ~ YMEHUH  NPOBOAMTH  BBIYUCIEHUS IO
XUMHYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIECTBA WJIM NMPOJYKTa PEakIMH 1O H3BECTHBIM Macce, 00bEMY,

KOJIMYCCTBY OJJHOI'O M3 UCXOAHBIX BCIICCTB UJIXU ITPOAYKTOB peaKI_[I/II/I)

C(I)OpMPIpOBaHHOCTL YMCHI/Iﬁ KPUTHUYCCKU AHAJIU3UPOBATH
XUMHYCCKYTO HH(bOpMaHI/IIO, IOoJIy4YacMyr0 M3 Pa3HbIX HCTOYHHKOB

(cpeactBa maccoBoii nH(popmaluu, cetb UHTEpHET U Apyrue)

ChopMHpPOBAaHHOCT, YMEHHH COOJIIOMATh TpaBUjia SKOJIOTHUECKH
11eJ1Ieco00pa3HOro MOBEJCHUS B OBITY M TPYAOBOH IESITEIHHOCTH B
LEJISIX COXPAHEHHs CBOEro 3JI0pPOBbS M OKpYXKArOIIEW MPUPOIHON
Cpellbl, OCO3HAaBAaTh OMACHOCTh BO3JECHUCTBHS Ha JKHUBBIE OPraHU3MBbI
ornpeaeNEHHBIX OPTaHNYECKUX BEIECTB, IOHUMAas CMBICII ITOKa3aTess
[IJAK (npenenbHO JOMYyCTUMOM KOHLEHTpAlMU), TOSACHATh Ha
npUMepax CrocoObl YMEHbIICHUS M MPEAOTBPALICHUS UX BPEIHOTO

BOSI[@IZCTBHH Ha OpraHu3M 4YC€JI0BCKa



Kon
NpoBepPsieMOro
pe3yJbTarTa

1

11

1.2

1.3

1.4

1.5

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

TCOpeTI/I‘ICCKI/Ie OCHOBBI XUMHH

Brnanenue cucremMoil XMMHMYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOTIOJIATAIOIINE  TIOHATHSA  (XMMHUYECKHUH  DJIEMEHT, aTOM,
AJIEKTPOHHAsT 000jI04YKa aroma, S-, p-, O-3JIEKTPOHHBIC OpOHMTAIN
aTOMOB, HOH, MOJIEKYJIA, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCJICHUS, XMMHUYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBI 00BEM, KPHUCTAUIMYECKAs PEMIETKA, TUIBI XUMHUYECKUX
peakuuit (OKHCIUTEIIPHO-BOCCTAHOBUTEIIBHEIE, 3K30- u
SHIOTEPMHUUYECKUE, PEAKIIUH HOHHOTO 00MEHA), PACTBOP, SJICKTPOIUTHI,
HEIJIEKTPOJIUTHI, DJICKTPOIUTHYECKAS JTUCCOIMAIUSA, OKUCIUTENb,
BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKOM pEaklUuH, XHUMHYECKOE
paBHOBECHE); TEOPHUM U 3aKOHBI (TEOPHUS BIEKTPOIUTUYECKOM
qucconmanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHUS MAaCChI), 3AKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XHUMHH,
(aKTONIOTMYECKUE CBEJEHHS O CBOWCTBAaX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HUCTIOJIb30BaHUH BRXKHEHIIINX HEOPTraHUYECKHUX BEIIECTB B

6BITy n HpaKTquCKOfI JCATCIIPHOCTH YCJIOBCKA

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIITE XAPAKTCPHLBIC IIPHU3HAKHU U
B3aMMOCBA3b HW3Y4YCHHBIX HOHHTHﬁ, IIPUMEHATh COOTBETCTBYIOIIINEC
IOHATHUA IIPpU ONHCAaHHWUHU CTPOCHUSA U CBOICTB HCOPTaHNYCCKUX
BCIICCTB U HX HpeBpameHHﬁ; BBIABJIATE B3aMMOCBA3b XHMHWYCCKUX
3HaHUI C IIOHATHUAMUA n NNpeACTaBJICHUSIMU APyrux

CCTCCTBCHHOHAYYHBIX ITPCAMCTOB

Bnangenne oCHOBHBEIMH METOJdaMH HAay4YHOTO ITIO3HAHUA BCHICCTB U
XHUMHYECKHUX SBJICHUM (Ha6J'IIOI[CHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,

MOJICTMPOBAHNE)

ChopMHupoBaHHOCTE YMEHMH OMNPENENATh BaJEHTHOCTh M CTENEHb
OKHCJICHUS XHMHMYECKUX DJJIEMEHTOB B COCIMHEHHSAX Pa3IMYHOIO
COCTaBa, BHJ XMMHUYECKOHM CBSI3M  (KOBaJEHTHAas, HWOHHas,
MeTaJUInYecKast, BOJOPOIHAs) B COEAMHEHUSX, TUI KPUCTAIUINYECKOMN
PEETKH KOHKPETHOI'O BEIIeCTBa (aTOMHAs, MOJIEKYJISIpHAsl, HOHHA,

MEeTaJUTMYeCKas)

ChopmupoBaHHOCTH YMEHHI ONpeAEATh XapakTep Cpebl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUMN



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

ChopMupoBaHHOCTh YMEHHS  KIACCH(PHIUPOBATH XUMHUYECKUE
pEeaKuy 10 PA3TMYHBIM MTPU3HAKAM (YUCITY M COCTaBYy Pearupyromux
BEIECTB, TEIUIOBOMY d(QeKTy peakuuu, H3MEHEHHIO CTEICHEH
OKHCJICHHSI ~ DJIEMCHTOB,  OOpaTUMOCTH  PEaKIUH,  yYaCTHIO

KaTaJm3aTopa)

ChopMUpOBaHHOCTb yYMEHHUH COCTAaBJIATh YPABHEHUS pEaKLUi
pPa3JINYHBIX THIIOB, IOJHBIE M COKPAILIEHHBIC YPABHEHUS PEAKIUI
MOHHOTO OOMEHA, YYMTHIBAsl YCIIOBHS, NMPH KOTOPHIX 3TH PEaKLUU
HIYT 10 KOHLA

CdhopMupoBaHHOCTB yMEHUM IIPOBOJIUTH peakuuu,
MIOATBEPKAOLINE Ka4eCTBCHHBIN COCTaB pa3IuYHBIX
HEOPraHWYECKUX BEUIECTB, PAcCIO3HABaTh OIBITHBIM IIyTEM HOHBI,

IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAaX HEOPIAHUYECKUX BEIIECTB

CdopMUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuui MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THUX peaKL[I/Iﬁ

ChopmupoBaHHOCTE YMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XHUMHYECKOMN pCakiuun OT pa3JIMIHbIX (baKTOpOB

ChopmupoBaHHOCTE YMEHUH OOBSICHATH XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEILIHETO BO3ACHCTBUS

(npunnun Jle [larensbe)
OOmiast 1 HeOpraHUYECKask XUMHS

ChopMupoBaHHOCTh YMEHMH packpbiBaTh cMblca Ilepuoauueckoro
3akoHa .M. Menneneera u JEMOHCTPHUPOBATh €ro
CUCTEMATHU3HUPYIONIYI0, OOBSCHUTENIBHYI0O ¥ MPOTHOCTHUYECKYIO
byHKIUN

CchopMupoBaHHOCTh ~ YMEHHMH  XapaKTepHU30BaThb  DJIEKTPOHHOE
CTPOCHME aTOMOB XMMHMYECKHX DJJIEMEHTOB 1-4 mepuonos
[Tepuonnueckon CUCTEMBI XUMHUYECKUX 3JIEMEHTOB J.N.
MeHzeneesa, HCIIONb3Ysl MOHATHS «S-, P-, -3JIEKTPOHHBIE OPOUTAIII,
«QHEPreTHYecKre YPOBHMY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COCAMHEHHHU IO MEpUOJaM U
rpynmnaM Ileprogudeckoil cucteMbl XMMHUYECKUX 3yieMeHTOB J[.H.
Meneneena

ChopmupoBaHHOCTh YMEHUI XapaKTepu30BaTh (ONMUCHIBATh) OOIIME
XMMHUYECKHE CBOICTBA HEOPraHMYECKUX BELIECTB Pa3IUYHbIX

KJIaCCOB, MOATBCPIKAATH CYIIECCTBOBAHUC T€HETUYECKOM CBA3U MCKAY



2.4

2.5

2.6

2.7

2.8

2.9

HEOPraHMYECKUMU  BEIIeCTBAMU C  [OMOUIbI0  YpaBHEHH

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ

ChopMupoBaHHOCTE YMEHHMHM  yCTaHaBIMBAaTh IPUHAJIEKHOCTD
HEOPraHUYECKHUX BEILECTB [0 UX COCTABY K OIPEIEIEHHOMY KIIacCy
(rpynme) coequHeHnH (pOoCThie BELIECTBA — METAUIbI M HEMETaJLIbI,

OKCHJbI, OCHOBAaHMH:, KUCJIOTHI, aM(bOTepHBIe TUAPOKCUIDI, COJ'II/I)

ChopMupoBaHHOCTh YMEHUH UCIIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY
JUI COCTaBJIeHUs] (OPMYJl BELIECTB U YpPaBHEHUH XHMHYECKHX
peakmmii, cucreMatnaeckyro HomeHknarypy (IUPAC) u TpuBnansabie
Ha3BaHMs OTHEJIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbld Tas,
YIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas U3BECTb, HETall€Has WU3BECTD,

MUTHEBAs COJIA, MUPUT U IPYTHE)

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKMX BEIICCTB  Pa3IUYHBIX
KJIACCOB, MOATBEPKIaTh CYIIECTBOBAHUE TCHETHUYECKOM CBSI3U MEXKTY
HEOPraHWYECKUMU  BEIIECTBAMU C  TOMOUIBIO  YpaBHEHHM

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKuHﬁ

ChopMUpOBaHHOCTh ~ YMEHHH  IUIAHUPOBaTb UM BBINOJHSATH
XUMUYECKHH SKCIEPUMEHT (pa3lioKeHUE IMEepoKcHIa BOJAOpoJa B
MPUCYTCTBUU KaTaJIU3aTOpa, ONPEIEIIEHNE CPEIbl PACTBOPOB BELIECTB
C IOMOIIBI0 YHHUBEPCAJIBHOIO WMHIMKATOpA, BIUSHUE pa3IUYHbIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOW pEaKIHMH, PEaKIUU HOHHOTO
o0MeHa, KaueCTBEHHbIE peakLUH Ha CyJb(aT-, KapOOHAT- U XJIOPHI-
aHUOHBI, HA KaTHOH aMMOHHUS, pElIeHNEe SKCIIEPUMEHTAIbHBIX 3a7a4
o Temam «Mertae» u «HemeTanss») B COOTBETCTBUY € TPaBUIIAMU
TEXHUKH Oe30macHOCTH TMpH oOpalieHMH C BeUlecTBaMU U
1a00opaTOpHBIM ~ O0OpYJOBAaHUEM;  NPEACTABIATh  PE3yJIbTaThl
XMMHUYECKOTO OJKCIepUMEHTa B  (QopMmMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIUX peakuuil U (HOpMyIHpOBaTh BBIBOJABI Ha OCHOBE

OTUX PE3YyJIbTATOB

CdopmupoBaHHOCTE yMEHHUU COOMIOAATH TMpPaBWJIa MOJB30BAHUS
XUMHUYECKON MOCYJ0i M J1abopaTOpHBIM O0OPYIOBaHHEM, a TaKXKe
MpaBujia OOpaIIeHHsI ¢ BEMIECTBAMH B COOTBETCTBUH C HHCTPYKITUSIMHU
10 BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB

ChopMUpPOBAaHHOCTP ~ YMEHHMM  XapaKTEPH30BaTh  XUMHYECKHE
IIPOLIECCHI, JIEKAIME B OCHOBE ITPOMBILUIEHHOT'O MOJIYYEHUsI CEPHOU

KHCJIOTBI, aMMHaKa, a TaKXcC C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 00



3.1

3.2

3.3

3.4

3.5

OoOHIMX HAy4YHbIX MPHUHIMIIAX U JKOJOTUYECKUX Mpobdiemax

XUMHYECKOTO MPOU3BOACTBA
XUMHUA U KU3Hb. PacuéThl

CpopMUpOBaHHOCTH MPEACTABICHUI 0 XMMHYECKON COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJM XHUMHH B TO3HAHUU
SIBJICHUH TPUPOIbI, B (HOPMUPOBAHUHM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATHHONW TI'PaMOTHOCTH, HEOOXOAMUMOMW st
pelieHusT TPAKTUYECKUX 3a]ad M OSKOJOTHUUECKH OO0OCHOBAHHOTO

OTHOLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpene

ChopmupoBaHHOCT,  yMEHHUU KPUTHUYECKH aHAJIU3UPOBaTh
XMMHYECKYI0 HH(OpMaIUio, MoJyyaeMylo M3 pa3HbIX HUCTOYHHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUU, ceTh IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh YMEHUN COOJNIIO/IaTh MpaBUjia SKOJIOTHUECKU
11eJ1ec000pa3HOr0 MOBEACHHUS B OBITY M TPYJIOBOHM JIEATEILHOCTH B
LEesIX COXpPaHEHHsI CBOETO 3J0POBbSl M OKpY’KaloLeH MpPUPOIHOM
Cpelibl

Oco3HaBaTh OIIACHOCTH BO3JCHUCTBUS Ha JKHBBIC OpTraHHU3MbI
OHpe,[[eJIéHHLIX BCIICCTB, IIOHMMAsA CMBICII IIOKa3aTClid HI[K,
IIOSACHATH Ha ITpUMEpax CIIOCOOBI YMEHBIICHHUA U ITPEAOTBPAIICHUA UX

BpPCIAHOIO BOSI[@I\/’ICTBI/ISI Ha OpraHu3M 4€JIOBCKa

ChopMupoBaHHOCTE ~ yMEHHMHM  NPOBOJUTH  BBIYUCIEHUA  C
HCIIOJIb30BAaHUEM IIOHATHUS «MaccoBas J0JIsI BELIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUH Ta30B MPH XUMHUYECKUX PEAKIUSIX, MACCHI
BEIECTBA UM 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win o0bEMY OJIHOTO M3 YYacTBYIOIIMX B pEakKlMU BELIECTB,
TEIUIOBOTO 3 PeKTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHUSI MACChI

BCIHICCTB, MMPCBPALICHUA U COXPAHCHUA SHEPTHUU
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IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Teopernyeckre OCHOBBI OPraHMYECKOM XUMHUH

[IpenmeT opraHUyYecKONM XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHE M 3HAYCHHE B
MOJYYEHUU HOBBIX BEUIECTB M MaTepuanoB. TeopHs CTPOEHUS OPraHUYEeCKHX

coenunennit A.M. bytnepoBa, €€ OCHOBHBIE MOJOKEHUS

CrpykTypHble (OpMYJBl OpraHWYECKHX BemecTB. l'omonorus, wuzomepus.
XUMHUECKasi CBSI3b B OPraHUYECKHX COEAMHEHUSX — OJUHAPHBIC M KpaTHbIE

cBs3u. [IpencraBienue o KaaccuUKaIMy OPraHUICCKUX BEIIECTB

Homenknarypa opraHnueckux COeMHEHUI (CUcTeMaTh4yecKas) U TPUBHAJIbHBIC

Ha3BaHUS Ba)KHEHIIINX HpCI[CTaBI/ITCHeﬁ KJIaCCOB OPraHNYCCKUX BCUICCTB
VYri1eBo10posl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHHA psiaA. MetaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AIKAHOB: (PU3NYECKHE U XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMELICHMs] W TOPEHUs), HAXOXJICHHE B IPUPOAE, IOJYyYEHUE U

IIPUMEHCHUEC

AJKEHEI: COCTaB M CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTujIeH u MMPOMUJICH —
HpOCTCfIHIHG npeaACTaBUTCIIN AJIKCHOB! (bI/ISI/I‘{CCKI/Ie M XAMHYECKHE CBOMCTBA
(peaKHI/II/I TUAPHUPOBAHUA, TaJJOTCHUPOBAHUA, THUApaTallid, OKUCJICHUA U

HOJII/IMepI/ISaIII/II/I), MOJIYUYCHHEC U TPUMCHCHUC

Anxaguensl: Oyramuen-1,3 u MetwnOytanueH-1,3: cTpoeHHe, BaKHEHIIME
XMMHYECKHEe CBOICTBa (peakuus nonumepusanun). [lomyuenre cuHTeTHYECKOro

KaydyKa U pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Psijl. ALETUIICH —
NPOCTEHIIMKA MPEJCTaBUTENb AJKHHOB: COCTaB, CTpPO€HHE, (U3NYECKUEe U
XUMHUYECKHE  CBOWCTBAa  (peakiuu  TUIAPUPOBAHMS,  TaJOre€HUPOBAHMS,

rUpaTaliy, TOPEHUs), IOJTyUYEHUE U IPUMEHEHNE

Apenbl. benson: coctaB, cTpoeHue, (pu3MUecKMe M XWMHUYECKHE CBOMCTBA
(peaKHI/II/I raJJIorcHUpOBaHUA U HI/ITpOBaHI/ISI), MOJIy4YCHHUEC W TNPUMCHCHHUC.
Tonyon: cocraB, cTpoeHue, GU3NYECKUE M XHUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJyuYe€HUE U MpUMeHeHHe. TOKCHYHOCTb
ApPCHOB. T'eneTnueckas cBs3b MCXKAY yrjieBoaopoJgaMu, NpHHAIJIC)KAIIUMU K

Pa3JIMIHBIM KJIaCCaM



2.6

3.1

3.2

3.3

3.4

3.5

3.6

[IpupogHbie MCTOYHUKH YTriaeBOAOponaoB. [IpupoaHblii Ta3 u MOIyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenne. CriocoOsl nepepadboTku HedTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKUH, KaTaJIUTUYECKHil), muponus. I[IpomyKTel
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHbIH

YIoJib U MPOJYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiue opraHn4ecKue CoeJuHEHUS

[IpenenbHble OOHOATOMHBIE COUPTHL. MeTaHON MW AITAaHON: CTPOCHHE,
(dbU3MYeCKre M XUMHUYECKHE CBOMCTBA (pEakIMH C AaKTUBHBIMH METaJJIaMU,
rajJjioreHOBOJIOPOJIaMU, TOPEHHE), NMPUMEHEHHE. BOJOpOAHBIE CBSI3H MEXKAY
MOJIEKYJIaMH CHUPTOB. /[eliCTBHE METaHOJIA U ATAHOJA HAa OPraHU3M YEJIOBEKA.
MHOroaToMHbI€ CIIUPTHI. DTUIICHTIIMKOJIb U TJIMIIEPUH: CTPOCHHE, (PU3UICCKUE
U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO WICJIOYHBIMH METAJIAMU,
KaueCTBEHHAsl peakiMsi HAa MHOTOATOMHBbIE CHUPTHI). JIelCTBHE HA OpraHu3M

YCJIO0BCKaA. HpI/IMeHeHI/Ie TIIMIOCPHUHA U OTUJIICHITIUKOJIA

deHoi: CTPOCHUC MOJICKYIJIbI, (bPI3PI‘ICCKH€ M XHMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpenona

AJ'ILI[CI‘I/II[LI 1 KCTOHBI. q)OpMaJ'IB)IeFI/II[, alCTaJIbACTU: CTPOCHUC, (I)I/I3I/I‘ICCKI/IC
H XUMHYECKHE CBOMCTBA (peaKI_II/II/I OKHCJICHHS H  BOCCTAaHOBIJICHUA,

KaueCTBEHHbIE PEAKIMH), IOJyUYE€HUE U IPUMEHEHHE

O/HOOCHOBHBIE IpeJieNIbHbIE KapOOHOBbIE KUCIOThl. MypaBbUHAs U YKCYCHas
KHCIIOTBI: CTpOeHue, (pru3nuecKue U XUMHUYECKUe CBOMCTBA (CBOICTBa, oOIIHe
U Kjacca KHCIOT, peakius STepu(HKaluu), MOJyYeHHEe M IMpPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsl KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. MbIa KaK COJIM BBICIITHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIICC HGﬁCTBH@

CrnosxHbie 3QHUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIOKHBIX
a¢upos. Kupsl. ['naponus xupos. [Ipumenenue xxupoB. bruonorudeckas poib
KUPOB

VYrieBonpl: cocTaB, KiacCU(UKAIUS YIJIEBOIOB (MOHO-, TU- U TIOJTUCAXAPUIBI).
I'moko3a — mpocTeimunii MOHOCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIBI,
¢uznueckue W XUMHYECKHE CBOMCTBa (B3aUMOACHCTBHE C THUAPOKCUIAOM
meau(ll), okuWciaeHMe aMMuadHBIM  pacTBOpoM  okcuma  cepebpa(l),
BOCCTaHOBJICHUE, OPOKEHHE TIIFOKO3bl), HAXOXKICHUE B TIPUPOJIE, TPUMEHEHNUE,
ononorudeckast poib. @orocuHTe3. OpykTo3a Kak U30Mep TIOK03bl. Kpaxman
Y LEJUII0NIO03a KaK MPUPOJIHbIE noduMephl. CTpoeHue Kpaxmaia U LEeJUIH0I03bL.
dusznueckue W XUMHUYECKHE CBOWCTBA KpaxMmajia (THIPOJU3, KaueCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckiue CoeAMHEHNS
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AMUHOKHUCIIOTHI Kak aMQoTepHble opraHndeckue coeauHenus. dusnueckue u
XUMUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mpumMepe riauiuHa). buomornueckoe

3HAa4YCHUEC aMHHOKUCIIOT. HGHTI/IIU:I

benku Kkak IpUpPOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOPUYHAs M TpeTHYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBa OENKOB:

THAPOJIN3, J€HaTypalusd, KaHECTBCHHBIC PECAKIIMU Ha Oenku
BBICOKOMOJ'ICKYJ'IHPHBIC COCIMHCHU A

OCHOBHbIE MOHATHS XWMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJUMEpP,  CTPYKTYpPHOE€  3BEHO, CTEINEHb  MOJUMEPHU3ALMNHU,  CPEIHSISA
MoJsieKyJisipHast Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX

COE€IUHEHUHN — noJimMepu3anus U NOJUKOHACHCAUA

3KCHepI/IMeHTaJIbHLIC MCTOAbI HM3YUCHUA BCHICCTB U HUX HpeBpaLHCHHfII
O3HAKOMJICHUE C o6pa3uaMH OpUpOAHBIX W HCKYCCTBCHHBIX BOJIOKOH,

I1acTMaccC, Kay4yKoB. HonyquHe CHUHTCTHUYCCKOI'O KayuyyKa 1 PE3UHBI

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

TeOpeTI/IqCCKI/IC OCHOBBI XMMHH

XuMu4ecKuit aneMeHT. AToM. SIapo aToma, U30TOMbI. DNEKTPOHHAst 000JI0UKa.
DHepreTHyecKre YpOBHHU, OYPOBHH. ATOMHbBIC OpOUTAIIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacIipeiesIeHUs JIEKTPOHOB TI0 OPOHUTANIIM B aTOMaX 3JIEMEHTOB

NEePBBIX YETHIPEX MEPHOAO0B. DIEKTPOHHASI KOH(PUTYpAIUs aTOMOB

[lepnonnueckuil 3akoH u lleproanueckas cucreMa XMMHYECKUX SJIEMEHTOB
J .M. Menneneena. CBsi3b nepuoaudeckoro 3akona u Ilepuoanueckoil cucteMsl
XuMuyeckux sneMeHToB J[.M. MenneneeBa ¢ COBpeMEHHON TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHMS CBOMCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX UMM THPOCTBIX M CJIOXHBIX BEIIECTB MO TpyHnaM M HEepUOJaAM.
3HaueHUe NEePUOINIECKOr0 3aKOHA B Pa3BUTUN HAYKH

CtpoeHue BellecTBa. XHMHYECKas CBA3b. BUAbl XUMHYECKOW CBSI3HU
(KOBaJIeHTHasl HETOJISIpHAas W TOJSpHas, HOHHAas, MeTajuinyeckas). VoHBI:
KaTHOHBl M aHHUOHBI. MexaHM3Mbl OOpa30BaHUS KOBAJIEHTHOH XMMHYECKOH

cBsA3M (OOMEHHBIN U JOHOPHO-aKIEeNTOpHbIN). BogoponHas cBs3b
BaneHntHOCTh. DneKTpooTpULaTeNbHOCTh. CTENEHb OKUCIICHUS

BemectBa MOJICKYJIAPHOTO U HEMOJICKYJIAPHOI'O CTPOCHUS. 3aKOH ITOCTOSHCTBA

coCcTaBa BeHlecTBa. THUMbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

BEUIECTB OT THUIA KpUCTAIMYEeCKOW pemérku. [loHsTHE O IuCnepCHBIX
cucrteMax. VIcTUHHBIE U KOJUTOMAHBIC pacTBOPBHL. MaccoBasi 10Jisi BEIIECTBA B

pacTBope

Knaccudukarus HEOPraHUYECKUX COCIMHECHU. Homenknarypa

HCOPTaHNYCCKUX BCIICCTB

Xumnueckass — peakuus.  Kiaccuukanmms — XMMHYECKHMX — peakuuid B
HEOPraHUYECKON U OPraHMYECKON XMMUHU. 3aKOH COXPaHEHUS Macchl BEILECTB,

3aKOH COXPAHEHHUS U IPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEaKIHIX
CkopocTb peakium, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

OOpatumblie peakiuu. XUMHUecKoe paBHoBecue. DakTOphl, BIUAIONIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunmun Jle [larense

:‘)J'ICKTpOJ'II/ITI/I‘{eCKaH Jucconuanus. CunbHbIe U cla0ble QJICKTPOJIUTHI. Cpez[a
BOJHBIX PACTBOPOB BCIICCTB: KHCJIIAs, HeﬁTpaﬂbHaﬂ, oiejao4yHast. PeaKIII/II/I

WOHHOr0 0OMEHa
OKHUCIIUTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINN
Heopranuieckast Xumus

Hewmeranns. [lonoxenue nemeramios B [lepuoanueckoit cucreMe XUMUYECKUX
anemenToB J[.M. MeHnzeneeBa u 0COOEHHOCTH CTpOEHUsSI aTOMOB. Du3nueckue
CBOIICTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IMpUMepe KHUCIOpoaa,
cepsl, hochopa u yriepoaa)

XWUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajOreHOB, CEphI, a30Ta,
dochopa, yrimepoma ©u KpeMHHS) U UX  COCIUHEHUH  (OKCHJIOB,
KHCIIOPOJCOAECPKAIINX KUCIOT, BOJOPOJHBIX coenuHenuil). llpumenenue
BAKHEUILINX HEMETAJJIOB U UX COCUHEHUN

Meramnsl. [lonoxxenue mertamnoB B Ilepuonnueckoil cucTeMe XUMHUYECKHUX
snemenTtoB [[.W1. MenneneeBa. OcoOEHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTasutoB. O0mue ¢puznueckre cBorcTBa MeTaoB. CIUTaBbI METAJIOB.
DNEKTPOXUMHUUECKHUH Psijl HAIIPSHKEHUH METaJIOB

XUMHYECKHUE CBOMCTBA BaXKHEMIIMX METAUIOB (HATpUM, KaJIWid, KalblUH,
MarHuii, alfOMMHUN, IIUHK, XpOM, XKEJe30, Mellb) U UX coenuHeHuil. OOImue
crocoObl oMy4YeHus: MeTaluioB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHUKE
['eneTnueckas CBsI3b HEOPraHUYECKHUX BEIIECTB, MPUHAAJICKAITUX K PA3ITMUHBIM

Kj1accaM

XUMHA U KA3HDb



3.1

3.2

3.3

Ponp xumum B 00ECTICUCHHM JKOJIOTHYECKOM, IHEPTETUUYECKON W THUIIEBOM
6G3OHaCHOCTI/I, Pa3sBUTUH MCIAUIIUHBI. IToustue o HAayY4YHBIX MCTOAAX IMO3HAHHWA

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

[IpencraBnenus 06 OOIMUX HAYYHBIX MPUHIMIIAX TPOMBIIIICHHOTO ITOIYy4YEHUS
BaXHEHIINX BenlecTB. YenoBek B MUpE BELIECTB U MAaTEPHUAJIOB: BaKHEHIINE
CTPOUTEIIbHBIE MaTEpUaibl, KOHCTPYKIIMOHHBIE MAaTE€pHalIbl, KPaCKH, CTEKIIO,
KepaMMKa, MaTepuaibl JUI 3JIEKTPOHUKH, HAHOMAaTepHUalbl, OPraHUYECKUE U
MHUHEpaJIbHbIE YI00pEHUs

XuMHS M 310pOBbE YEJIOBEKA: IPABWJIA MCIOJIb30BAHUSA JIEKAPCTBEHHBIX
npenaparoB, NpaBuiia OE30MaCHOTO HCHOJB30BAaHUS IPENapaToB OBITOBOM

XHMHH B IIOBCETHEBHOM KU3HU



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

I'a6puensa O.C., Octpoymos W.I'., Cnagkos C.A. Xumus. 10 knacc. ba3oBeiii ypoBeHs. 5-€ u3 .
crep. M.: IIpoceemenue. 2023 1. 128 ¢
I'a6puensn O.C., Octpoymos U.I'., Cnagkos C.A. Xumus. 11 knacc. ba3oBelif ypoBeHb. 6-€ u3 .

crep. M.: IIpoceemenue. 2024 1. 127 ¢

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET

e m.edsoo.ru;

e resh.edu.ru;

e myschool.edu.ru;
e  prosv.ru;

e skysmart.ru;

e yaklass.ru;

o ege.fipi.ru;

e matematika-na.ru;
e uchi.ru;

e sdamgia.ru;

e zadachi.mccme.ru
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