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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,
peaM3yoIIMX OCHOBHbBIE 00pa30BaTENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHUN
«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 CHYXUT 3aBEpUIAIONIMM 3TaloOM peanu3alud  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTo o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB NPHUPOABI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpPbl
YEJI0BEKA, a TAKXKE 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHSI K CBOEMY 310POBBIO
U TPUPOJHON cpene. Peanmusyercs xumudeckoe oOpa3oBaHue OOydaronuxcsl Ha
YPOBHE CpeJIHEro o011ero 00pa3oBaHus CpeACTBaMU y4eOHOTO MpeaMeTa « XuMus,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO OMNPENEICHbl B MPOTPaMME IO XHUMHH C
yaéToM crenuPuKd HayKdu XAMHH, € 3HA4YCHHWS B TO3HAHWHM TPUPOIBI U B
MaTepPUAIBHON KU3HU OOIIECTBa, a TaKXKe C YUETOM OONIMX IEeH W MPUHITUIIOB,
XapaKTepU3yIIIMX COBPEMEHHOE COCTOSSHHE CHCTEMBI CpPEIHEro OOIIero
oOpazoBanus B Poccutickoit denepariuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAET OCOOYIO0 POJb B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPBHI.
Ona BHOCHT CBOM BKJIaJ] B GOPMHUPOBAHNE PAIIMOHATILHOTO HAYYHOTO MBIIIUICHHS, B
CO3/IaHHE LIEJIOCTHOIO MPEACTABICHUSI 00 OKPYXKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (OpMUPYETCs] B XMMHUM Ha OCHOBE NMOHHUMAaHUS
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
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMH HAIlpaBlIEHA Ha pEIICHUE
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 OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyarommxcs, HEOoOXOOUMYI0 MM JJs BbIPAa0OTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKH3Hb COLMYMa, MPOJOJLKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» U «OOwW@ss U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUU W3 OOIIeH XUMUM) U
OpraHn4eckon xumMuu. PopmMuUpOBaHUE NAHHOM CHUCTEMBI 3HAHUU IIPU HU3YyUYECHUU
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» cQopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K M3Y4YeHHIO Yy4eOHOTro Marepuana U o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHsiAX. Tak, B Kypce OpPraHMYECKOM XHWMHUH BEIIECTBA
paccMaTpUBAaKOTCSI Ha YPOBHE KIIACCUYECKOM TEOPUH CTPOCHMSI OPraHMYECKHUX
COCIMHEHHUH, a TakXe Ha YPOBHE CTEPEOXMMHMYECKHUX W  AJIEKTPOHHBIX
IPeICTaBIICHUI O CTpOEHUH BenlecTB. CBeeHus 00 U3ydyaeMbIX B Kypce BellecTBax
JAI0TCA B Pa3BUTUU — OT YIJIEBOJOPOJAOB /10 CIOXKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4ecko  XMMHUHA  MOJYyYarOT  pa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS O XUMUYECKOM CBS3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKIUH.

[Ton HOBBIM yrjaoM 3peHHss B IpeaMere «XHUMHs» 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» O00yYaromuMCsl 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 BaXHEMIINX 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 TPUKIATHON Xapakrep. 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 XUMUH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO M JWYHOCTHO 3HAYUMBIX IMpoOJjeMaxX, CBS3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICIIMBATh UH(POPMAIIHIO U IPUMEHSATD €€ 11l OTIOJTHEHUS 3HAHUH,
pelIeHrs] UHTEJUICKTYyaIbHBIX U AKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B
LEJIOM COJAEpKaHue ydeOHOro mpeamera «XUMHS» JAHHOTO YPOBHS H3y4YCHUS
OpPHUEHTHUPOBAHO Ha (OPMUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHYECKON OCHOBBI
JUIsl TIOHUMaHus (PUIocoPpCKUX UAeH, TaKMX KakK: MaTepualibHOE EIUHCTBO
HEOPTraHWYECKOT0 U OPraHUYEeCKOro Mupa, 0OyCJIOBIEHHOCTh CBOMCTB BEUIECTB 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 cOepexeHUs] IHEPreTUIECKUX PECypPCOB, ChIPbsl, CO3/JaHUs 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, UMEIONTUX 0a30BO€ 3HAUCHUE IS PA3IMYHBIX
BUJIOB JICATEIIBHOCTH: pEIICHUs Mpo0sjeM, TOWCKa, aHajiu3a M 00pabOTKH
uH(popMaIMi, HEOOXOAUMBIX JUJIi TMPUOOPETEHHS OMbITa MPAKTHYECKOW U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIOIIE Ba)XXHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o0111ero 00pa3oBaHusi, IPU OMPEACICHUN
COJIEpXKATENbHOW XapaKTepUCTUKU LNl HW3yYeHHs NpeJAMETa HaIpaBJICeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (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 SABJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHMS TIJVIABHBIMHU LEJSIMH HM3YyYECHMS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHISAIOTCSA:

e (QopMHpOBaHUE CHUCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KII0YeBble TOHATHS, (PyHIaMEeHTalbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
0000111eHN MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIICHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB U XUMHUUYECKHUX PEAKIINI, HEOOXOIMMBIX J1JIsl MPUOOPETEHUS YMEHUI
OpUEHTHUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SIBJIICHUN, HMMEIOIIMX
MECTO B IIPUPOJE, B IPAKTUYECKON U OBCEAHEBHON KU3HU;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MPaBUII
0€30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsay ¢ aTtum, conepkareiibHas XapakKTepUCTHKa LEeJIel U 3a1a4 U3y4eHHUs
IIpEeIMETA B TPOrpaMMe M0 XMMUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TPHOPUTETAMHU B CUCTEME cpeaHero obmero obpaszoBanus. CeromHs B
MPEernolaBaHuK XUMUHU B OOJIBIIEH CTETIEHH OTAAETCS MPENOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojJiepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I1€00pa30BaTENIbHOW OpraHu3alliy, BIIAJCIOIIEr0 HE Ha0OpoOM
3HaHUHM, a (QYHKUMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSMU
AKTHUBHOTO MOJYyYEHUS 3HAHUW U PUMEHEHHUS UX B PEATbHOM KU3HU JJISI PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IpU U3yUEHUHU TIpeIMeTa « XUMUS JOMHUHHUPYIOIEe 3HAaUCHHUE
IpUOOPETAIOT TaKKUE LETU U 3a7a4l, KaK:

ajantanys o0y4arolUXcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIErOCS MUpA,
dbopMHpOBaHWE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopMupoBaHne y OOy4alOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHUBEPCAIbHOE 3HAYEHUE [JI PA3IUYHBIX BHUIOB
NEeSATENbHOCTU: PellleHus MpoOseM, MOUCKa, aHaiu3a U o0paboTKu HH(OpMaIuy,
HEOOXOAMMBIX ISl IPUOOPETEHMSI OTIBbITA IEATETbHOCTH, KOTOpPasi 3aHUMAET BaXKHOE
MECTO B NMO3HAHWU XHMHH, a TaKXe JUIsl OLUEHKH C IO3HMIMI 3KOJIOTMYECKON
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOIIECCOB HA OPTaHU3M
YyeJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YUYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTSIMH, UCIIOJIb30BATh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU ISl TOMCKA M aHajau3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COIEP)KaHNUSA;

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

BOCIMTAHWE Yy OOyyarommxcs YOeKIEHHOCTH B T'YMaHHUCTHYECKOU
HAIMPaBJICHHOCTH XUMHH, €€ BaXXHOW pPOJM B PEIICHUH TJIOOATBHBIX MPOoOJIeM
PalMOHAIIBHOTO MPUPOJIONOJIB30BaHUS, TOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTH Oepex HOro
OTHOUIEHUS K TPHUPOAE M CBOEMY 3[0POBbIO, a TaKKe MPUOOPETEHUs 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 MpPeIMETHON o0nacTu «EcTecTBEHHO-Hay4HbIE
IPEIMETHD».

OO11ee 4yncao 4acoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUH, HA 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
coenuHenuid A. M. bytiepoBa, €€ ocHOBHBIE 0J0KeHUA. CTPYKTYpHBIE (POPMYJIIBI
OpraHMYecKuX BemecTB. ['omosnorus, u30Mepus. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEJUHEHUSX — OJMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBnenue o kjaccupuUKaluu opraHudyeckux BemiectB. HomeHkiatypa
OPraHMYECKUX COCJUHEHUN (CUCTEeMaTW4yecKas) U TPUBUAJIbHBIE 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, HAONIOJCHWE M ONMCAaHUE
JEMOHCTPALIMOHHBIX OMNBITOB IO NPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJOTMYECKMH psa. MeraH M 3TaH —
IpoCTEHIIne MPEICTABUTENN AalIKaHOB: (PU3UYECKHME U XUMHUYECKHE 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
(peakuuu TUAPUPOBAHMS, TAJOTCHUPOBAHUA, THUAPATALNUHU, 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 OCOOEHHOCTH 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, crpoeHue, QU3NYECKHE W XMMHYECKHE CBOMCTBa
(peakiuu raJJoreHUPOBAaHUS U HUTPOBAHUS), MOJIyYEHUE W NMpUMEHeHue. Tonyon:
cocmas, cmpoeHue,  Qusuyeckue U  XUMUYecKue  Ceolcmea - (peakyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), noyyeHue u npumerenue. TOKCUYHOCTh apEHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOJOPOJAMM, IPUHAJICKAIMMA K Pa3JIMYHbIM
KJIaccam.

IIpuponHble UCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
HedTsaubie Ta3pl. Hedts u e€ mpoumcxoxnenue. CrocoObl mepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KaTAIUTUYECKUil), nuponu3. I[IpoaykTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBINIICHHOCTH U B ObITy. KaMeHHbI
yTOJIb U MPOAYKTHI €ro MepepadoTKH.

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

Pacuérnblie 3agaun.

Bblunciiennss 1Mo YpaBHEHHIO XWUMHUYECKOW peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM NMPOAYKTA PEAKUUU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucsiopoaconepxkamue opranu4ecKue coeJHHEHUs

[IpenenbHplE OOHOATOMHBIE CIHHUPTHL. MeETaHON MW 3TAaHOJN: CTPOCHHE,
¢u3nueckue M XHUMHYECKHE CBOMCTBA (peakUMW C AaKTUBHBIMU METaJlJIaMH,
raJlor€HOBOJIOPOJaMH, TOpEHUe), NpHUMEeHeHHe. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOJIa U ATAaHOJIA HA OPraHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. OJTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
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 XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIUE JIJIst
KJ1acca KUCJIOT, peakuus 3Tepudukanun), noiryyeHue u npumenenue. CreapuHoBas
U OJIEMHOBAsl KUCJIOThI KaK MPEACTaBUTENMN 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 CTPOEHUS




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:
MIPOBEICHNE, HAOIIOJCHUE W OIMHCAHHWE JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE
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 MCXOTHOTO BEIIECTBA WIJIM MPOJIYKTa PEaKIMH MO0 W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB MW MTPOTYKTOB PEAKITHN).

A3oTcozeprKanue OpraHuIIecKue COCTUHCHMUS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe opraHndeckue coeauaeHus. dusndeckue u
XUMHUYECKHE CBOMCTBa aMMHOKHCIOT (Ha mpumepe MmiuHa). buomoruueckoe
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 HM3YyYCHHSI BEIIECTB M WX MPEBPAILCHUIA:
HaAOJIFOICHHUE U ONKMCAHKUE JEMOHCTPAIIMOHHBIX OTBITOB: JACHATYpaIvs OCIIKOB MPHU
HarpeBaHWY, [IBETHBIC PEAKIIUU OCITKOB.

BbicokoMoJieKy IsIpHbIE COeTUHEHH S

OCHOBHBIEC TIOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI: MOHOMED,
TIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEPHU3AIUU, CPEIHSSI MOJICKYJIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSAPHBIX COCAMHCHHH —
TIOJIMMEPHU3AIIHS Y TIOJTUKOHICHCAITHSI.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX MPEBPAIICHUIA:
O3HAaKOMJICHHE C O0Opa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
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, DJJIEKTPOH, MOJIeKyJa,
OHEPTeTHYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3UUCCKUE BETUYMHBI U SAMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH aKTUBHBIC BellecTBa (O€IKU, YIJICBOIBI, KHUPBHI,
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 CHHTCTHUECKUX 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 pachpeneseHusT 3JIEKTPOHOB MO OpPOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB. DIEKTPOHHAS KOHPUTYpAIUs 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 M3MEHEHUSI CBOICTB XHMMHUYECKHX 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
(KoBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa30BaHUS KOBAJIEHTHONM XWMHUYECKOW CBs3M (OOMEHHBIW U  JIOHOPHO-
akuenTopHblil). BogoponHas cBsi3b. BalleHTHOCTh. DNEKTPOOTPHULATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJSIPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BeIIECTBA. THUIMbI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIA KPUCTALNTHYECKOU PEIIETKH.



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

Knaccuduxanus HEOPraHUYECKHUX COEJIMHECHUM. 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 COXPAaHEHUA U MPEBPAILCHUS SHEPTUH TPU XUMUUECKUX PEAKLIMX.

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

Dnektponutuueckas aucconnanus. CuiabHbie U ciiadble 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHASL.

OKUCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIINH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MPEBpalllCHUN:
nemoHcTpanus Tabnun «llepuonnueckas cucremMa xuMuyeckux sneMentoB [l. U.
MeHneneeBay, u3ydeHUe MoJeled KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHWE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3ATOPA, ONMPEAECIECHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIBI0 YHUBEPCATLHOTO HHIUKATOPA, PEAKIIMA HOHHOTO 0OMEHa), MPOBEJICHUE
paKTUYECKON paboThl « BiusiHre pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOM
peAKLII.

PacuérHbie 3agaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX peakiuid, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIOJIb30BAHUEM MOHATHUS «MaccoBas JOJIS
BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxxenue HemetaiuioB B llepuoamueckon  cucreme
xuMudeckux djaeMeHToB [[. M. MennueneeBa m 0COOCHHOCTH CTPOSHHS aTOMOB.
®dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpuMeEpe
KHCJIOpPOJIa, cephl, hochopa 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.

Mertamisl. [lonoxxenue merannoB B Ilepuoguyeckoil cucTeMe XMMHYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mue pusndeckue cBoiicTBa MeTamioB. CIIaBel METaJIOB.
DNEKTPOXUMHUUYECKUI Pl HAMIPSKEHUI METaJIOB.



XUMHUYECKUE CBOMCTBA BAXHEHIIUX METAIOB (HATPUM, KaJIMi, KaJbIIHM,
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:
U3y4eHUE KOJUJIEKUUU «MeTamisl U CIUIaBb», OOpas3lOB HEMETAJJIOB, pEIlIEeHUE
HKCIIEPUMEHTAIBHBIX 3a/a4, HaOJIOJICHUE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THAPOKCHU]IA AITIOMUHHUSA C PACTBOpAMU
KHCJIOT U LIEeJI04Yel, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

PacuéTtel mMacchl BemecTBa WM 00bEMA Tra30B MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMU BELIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHuS U KU3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPTreTUYECKON U MUIICBOM
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 MATEpPUAJIOB: BaXKHEWIIHE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepaMHKa,
MaTepHalibl JUIsl AJEKTPOHUKH, HAHOMAaTEpHUAJIbl, OPraHUYECKUE U MHUHEPAIbHbIE
yI00pEeHUS.

XHAMHSI ¥ 3I0pOBBE YEJIOBEKA: IPaBUJIAa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, IpaBuiia 0€30MaCHOTO UCIIOIb30BAHUS MTPENapaToB OBITOBON 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 M TMOHATUH, SBISIFOLIUXCS
CUCTEMHBIMHU JIJIS1 OTJIETBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

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

®duszuka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOM, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKHUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHHE BEIECTBa, (PU3MUECKHUE BEIUYMHBI U €TUHUIBI MX
U3MEPEHHUs, CKOPOCTb.



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

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

TexHoyorusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPIHsi, MPOU3BOICTBO
CTPOUTENIbHBIX MAaTE€pPUATIOB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHUIIEBAs
MPOMBIIINICHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepUaJIOB,
AJIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



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
OoOy4YarolmuUMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM M MOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOM  IJist
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa30BaHus SBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

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

HaJIM4KUe MOTUBALIMH K O0yYEHHIO;

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

TOTOBHOCTh M CHOCOOHOCTH OOYHYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
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 BOCHUTATENbHOW JAESITENIBHOCTU B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WJeallaMd POCCHMCKOrO TPaXkKIaHCKOrO O0IecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMpOIEccam
CaMOIO3HAaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHHS 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) rpamaaHCKOTr0 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 [IPU aHAIU3€ PA3IMYHbIX BUAOB YUEOHOU AEATENbHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHUSA

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

YBaXEHUS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOrO
IPUMEHEHUS XWMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KEHHS HAYKH €CTh pPE3yJIbTar
JUINTENbHBIX ~ HAOJIIOEHUHM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IIOHUCKOB,
IOCTOSTHHOTO TpyJa Y4EHBIX U IPAKTUKOB;

MHTEpeca U M03HABATENIbHBIX MOTUBOB B MOJIYYEHHUH U MOCIIEAYIONIEM aHAIIN3E
UMH(pOpMAaIH O EPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON 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 OLIEHMBATHh CBOE IOBEJEHUE M IOCTYIKH CBOUX TOBapHIIEH C
NO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IOCIEICTBUH 3THUX
MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHHUs LEHHOCTEH 370poBOro W 0Oe30macHOro oOpas3a >KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY 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, YTPOKAIOIIMX 30POBBIO U KU3HU JIIOJEH;

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

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIBCKON
NEeSATENIbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOpPUYECKOM 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 IPUMEHEHUS TPEAMETHBIX 3HAHUMI 110 XUMUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBaHus, Oyaymieii mpodeccun W peann3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, 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
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIIBHON CPELBI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTMIKEHUM XUMHHM IS
pelIeHUs BOPOCOB PAIlMOHAIBLHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIUX BpPEJ OKPYXKaAIOIIEH
OPUPOIHON cpejie, YMEHHsI MPOrHO3UPOBATh HEOJATONPHUATHBIE IKOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATeNbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOACTBOBATbCSI UMM B IMO3HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLHUAIBHOMN
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, YHEPIreTUUECKOW, 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 HCITOJIb30BATh
MoJIy4aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U



MPOUCXOMSIIINUX B HEM U3MEHEHHM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIIUXCSI JAHHBIX C [ETBIO MOJIYICHUS 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 3HAaHWW 110 XUMHU 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 CpeIHETO 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 HayKax (MaTepus, BEICCTBO, SHEPIus, SIBJICHUC,
Ipoliecc, CUCTeMa, Hay4YHbIM (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEAOBaHNE, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHC);

yHUBEpCaIbHBIC YUCOHBIC NEHCTBHs (TO3HABaTEIbHBIC, KOMMYHUKATHBHBIC,

PEryJISITUBHBIE), oOecreunBaroIme (dopmHpoBaHuE (yHKUIMOHAIBHOU
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
JIOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCTIOJIb30BAaTh MPHU OCBOCHWM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUAS —
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, UCIIOIb3yEMbIe B XUMHH CUMBOJIUYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 2JIEMEHTa, XuMHU4Yeckas (popMyra, ypaBHCHUE XUMUYECKOM peaKIuu
— MpU pelIeHUHd Y4eOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad, MPUMEHSThH
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 1EIH U 33/1a4d UCCIICIOBAHMS, UCTIOIb30BaTh TOCTABIICHHbIE
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCcTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YUCHUYCCKHUX AKCIICPHUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOIOATh 332 XOJIOM
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCHUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIaHHOM 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 ¢ uHpopManmei:

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 "
HEMPOTUBOPEUUBOCTH;



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 TOMCKOBBIX 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 MEXNpeaMeTHble ((U3MUYEeCKne U MaTEeMaTUYECKUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbl, a00OpEeBUATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJISTHOCTH.

OBJjiaieHne YHMBEPCATbHBIMM KOMMYHUKATUBHBIMHU 1€ CTBUSIMMN:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMbI B XOJA€ AUAJOra W/uiu
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
W3y4aeMBbIX BEIIECTB, pean3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
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 HCCJIEAOBATENbCKUX 3aj7ad, 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 pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckas XUMUS»
OTPaXaroT:

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



B (opMHpOBaHMHM MBINUIEHUS U KYJIBTYpPhl JUYHOCTH, €€ (PYHKIMOHAIbHON
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
000JI0UKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMUUECKAsI
CBSI3b, CTPYKTYpHasi (opmyina (pa3BEpHyTas U COKpall€HHAs), MOJb, MOJSpHAs
Macca, MOJISIpPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS FPYIIa, paguKal,
WU30MEPHSI, U30MEPBL, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIIEBOAOPOIbL, KUCIOPOI U
a30TCOACP)KAIIME COEAUHEHHs,, MOHOMEp, IIOJIMMEp, CTPYKTYypPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHHUSA); TEOPUU M 3aKOHBI (TEOPUS CTPOCHMS
oprannyeckux BemectB A. M. byTiepoBa, 3aKk0OH COXpaHEHMsI Macchl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3BIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalnMe B OCHOBE INOHMMAaHWA NPUYUHHOCTM M CUCTEMHOCTH XHMHYECKHX
SBNIEHUH, (PAKTOJOTHYECKHE CBEIEHUS O CBOWCTBAxX, COCTaBe, IOIYYCHHHU U
0€30I1acCHOM HCIOJb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA;

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

C()OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BAaTh XUMHUYECKYIO CHUMBOJIUKY 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 CTPOCHHS;

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 Ha3BaHUA 110
cuctematnueckoit HomeHknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOMMWICH, alleTHUJIEH,
ATWICHIJIMKONb, TNIHLIEPUH, (eHos, (HOopMallbIerul, alueTaablIerul, MypaBbHUHas
KHCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
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 MaCChl BEILECTB;



chOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTaB, CTPOCHHE, PU3UUECKHE
U XMMHYECKHE CBONCTBA THUIWYHBIX MPEACTaBUTENICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, TPONWJICH, alleTHIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, 3TAHOJI, TUIEHTJIMKOJb, TIULEPUH, (PEeHOII,
aneTaabJeru, MypaBbUHasi U YKCyCHasi KMCJIOTHI, TJIFOKO3a, Kpaxmall, IeJUII0I03a,
AMUHOYKCYCHAsl KUCJIOTA), WUIIOCTPUPOBATh F'€HETHUYECKYIO CBSI3b MEXKIYy HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUHA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (POpMYT;

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

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKHUM
ypaBHEHHSM (Macchl, 00BbEMa, KOJIUYECTBA MCXOJHOIO BEIECTBA WJIM MPOJIYKTa
PEaKIU MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY 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),
UCIIOIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHWS ISl TPUHSATUS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
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 YMEHHI TUIAHUPOBAaTh W BBIMOJIHATh XUMUYECKHUM
AKCTIIEPUMEHT (TIpEBpalleHUs] OPraHUYECKUX BEIIECTB MPU HarpeBaHUH, MOJIyUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUN OPTaHUUECKUX BEIIECTB,
JeHaTypanus O0eJIKOB MPU HArPEBaHWUH, IBETHBIC PEAKIINH OCITKOB) B COOTBETCTBUHU
C TMpaBUJIAMU TEXHUKH OE30MAaCHOCTH TMpU OOpallleHUd C BEHIECTBAMU H
Ja0opaTopHbIM  000pYyJOBaHUEM, TMIPEACTABIATh PE3yJbTaThl XUMHUYECKOTO
SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOUIMX pEAKIUA U
(GbopMyJIHpPOBATH BHIBOABI 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
1eaecooOpa3HOro MOBEJAEHUSI B ObITY M TPYJOBOM JAESATEIBHOCTH 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 WX BPEIHOTO BO3JCHCTBUS Ha OPTraHW3M
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 XUMUU 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 IIPUPOJTHOU Ccpeie;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHUM, KOTOpas  BKIIFOYACT:
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, METAIUTUYECKAas, BOJIOPOJIHAS ), KPUCTAJUITMYECKasl PEIIETKa,
TANBl ~XUMHUYECKUX  PEAKLMH, PACTBOpP, DJICKTPOJMUTHI,  HEAJIECKTPOJIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLUUALMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON PEaKIMU, XUMHUYECKOE pPABHOBECHUE); TECOPUU 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,
MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE MOHUMAHHUS MPUUYUHHOCTH 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 XapaKTEPHBIC MPU3HAKUA TOHSITHH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MPHU
ONMCAHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMUPOBAHHOCTh YMEHHUM HCHOJb30BATh XUMUUYECKYI) CHUMBOJIUKY JIJIsi
cocTtaBlieHUss (GOpMyJ BELIECTB M YPAaBHEHMH XMMHUYECKUX  pPEAKLUH,



cuctematnieckyto HomeHkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTIACIBHBIX
HEOPraHWYECKUX BELIECTB (yrapHbli ra3, yIJIEKUCIBbIH TIa3, aMMHaK, raméHas
U3BECTh, HEraluIEHasi U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEIEISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHHUSX PA3IUYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3M (KOBaJEHTHAs, HOHHAs, METAJUINYECKasl, BOJOPOJHAs) B COEAUHEHUAX, THII
KPUCTAJUIMUECKON pEeHIETKM KOHKPETHOTO BEIeCTBa (aTOMHAas, MOJIEKYJIsSIpHasd,
WOHHAsl, METAJUTMYECKas), XapakTep cpeibl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCIUHCHUM;

c(OpMUPOBAHHOCTH yMEHUI yCTaHaBJIUBAaTh IPUHAJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K OIpenea€HHOMY KJacCy/TpyIine
COEIMHEHUN (IPOCTBIEC BEIIECTBA — METAJUIBI U HEMETAJLIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTBI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI MEPUOIUYECKOTO 3aKoHa /I,
. MenneneeBa 1 I€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 14 mnepuonoB Ilepunonnueckonl cucTteMsl
xuMmuueckux snemMeHToB JI. M. MenneneeBa, WCIONb3ys HOHATHA «S-, P-, O-
3JIEKTPOHHBIE OPOUTAINY, «IHEPIE€TUYECKUE YPOBHUY», O0BACHATH 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XMMMYECKHX 3JIEMEHTOB M MX COCAMHEHMM M0 NEepHogaM MU
rpynnaM [lepuoanyeckont cucreMbl xuMuueckux 3yemeHToB 1. 1. Menneneesa;

c(hOpPMUPOBAHHOCTb yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXKIY HEOPraHMYECKUMH
BEILIECTBAMH C ITOMOIIBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

c(hOpMHUPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHUYECKUE DPEAKIUU IO
pa3IUYHBIM IpHU3HAKaM (YUCIy M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHUIO CTETEeHEW OKHCIEHHUS 3JEMEHTOB, 0OpaTUMOCTHU
pEeakIMy, yYacTHIO KaTaau3aropa);

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
KAUECTBEHHBI COCTaB pPAa3JMYHBIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATh
OTIBITHBIM MMYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILIECTB;



chOpMHUPOBAHHOCTh YMEHHH  PacCKpbhIBaTh  CYIIHOCTh  OKHCJIHUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA MOCPEICTBOM COCTABJICHHS 3JEKTPOHHOrO OajaHca
ITUX PEaKLUH;

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

chOpMHUPOBAHHOCTh YMEHUN XapakTEepU30BaTh XHUMHUUYECKHE IIPOLIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEeHHs] CEpHOM KHUCIIOThI, aMMHaka, a
TaK)k€ CPOPMHUPOBAHHOCTh NPEACTABICHUA 00 OOIIMX HAYYHBIX NPUHILHIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUI NPOBOIUTH BBIYMCIEHUS C HCIOJIb30BAHUEM
MOHATHUS «MACCOBas 10J1s BEIIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHHI T'a30B MPU
XUMUYECKUX PEaKIUAX, MACChl BEUIECTBA WJIM 00bEMa ra3oB IO HU3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OAHOIO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIUIOBOrO 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCy/I0l U J1TabOpaTOpHBIM O0OpYJOBaHHMEM, a TAaKXKE IpaBWiia OOpalleHus ¢
BELIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBINOJHEHHIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBIMIOJHATh XWMHYECKHM
HKCIIEPUMEHT (pa3ioKeHUEe MEePOKCUIa BOAOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
ONpPEJEICHHE Cpedbl PACTBOPOB BEIIECTB C IOMOUIbIO  YHUBEPCAIBHOTO
WHNKATOPA, BIMSHUE PA3TUYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuH,
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
0€30MacHOCTH NPU OOPAILEHUHU C BEIIECTBAMHU M JAOOPATOPHBIM 000pPYAOBAHHUEM,
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO JKCIIepuMeHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pEaKINil U GOpMyIHpOBaTH BHIBOBI HA OCHOBE 3THX
pe3yibTaToB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH AHAIMU3UPOBATH XUMHUYECKYIO
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] CBOETrO 3/I0POBbSl U OKpPY’KAIOIIEH MPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBHS Ha KUBbIE OPTaHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAS



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

JUIs 00Y4YaroIIuXCcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL CIENBIX H CIA0OBHIAIIMX OOYYaIOIIUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOoUeUHY0 cucTeMy oOo3HaueHuit JI. bpaiins st 3anucu XuMUYeCKuX

bopmyi.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

KoaunuyecTBO 4acoB

HanmeHnoBaHue pa3jieiioB U TeM
NporpaMMsbl Bcero

Ne i/

Pasznen 1. TGOPGTI/I‘leCKI/Ie OCHOBBI opralmqeucoifl XUMHUH

[Ipenmet oprannueckoit xumuu. Teopust
1.1 CTPOCHHUS OPTaHUYECKUX COSAUHEHUN A. 6
M. bytneposa

Hroro 1o pasueny 6

Paznen 2. Yraesoaopoanst

2.1 [IpenenbHbIE YIIIEBOAOPOABI — AJIKAHBI 4
99 HenpenenbHble yriaeBoJOPOIbI: aIKEHBI, 12
aJIKaJIMCHBbI, AJIKUHBI
2.3 ApomaTHdecKue yriieBoI0pOIAbI 4
24 [TpupoaHbIE HCTOYHHUKH YTIEBOJOPOIOB U 6
uX rnepepadoTka
Htoro mo pazneny 26

Pa3znes 3. Kuciiopoacoaep:kaiiue opranu4eckue coeJHHEHHs
3.1 Crnuptsl. deHoun 6

Anpbneruasl. KapOoHOBBIE KHCIIOTHI.

3.2
Crnoxxnble YU

14

3.3 VYrieBobl 6

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

JICKTPOHHBIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl



Hroro mo pazneny 26

Pa3nes 4. A3oTcoaeprkaniue OpraHu4ecKue coeJUHeHHs

4.1 AmuHBl. AMAHOKACIIOTEL. benku 6
Hroro no pazneny 6

Pa3pnen S. BeicOKOMOJIEKYISIpHBIE COCIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 4
Hroro no pazaeny 4

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08



11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
Ne ni/m
NporpamMMsbl

Pasnen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckast cucTeMa XUMHUYECKUX
anemenTtoB M. Y. Menaeneena

12 Crpoenue BemectBa. MHOroo6pasue
' BEIIECTB

1.3 XUMHUYECKUE PEaKIIUU
Uroro no pazaeny

Pa3nea 2. Heoprannueckasi XuMust
2.1 MeTaiasl
2.2 Hemeranner

23 CBS13b HEOPraHMYECKHUX M OPraHMIECKHX
' BEIIECTB

Hroro no pazneny

Pa3znea 3. Xumus u :Ku3HL

3.1 XUMUS U )KA3HB

Htoro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4gecTBOo 4acoB

Bcero

12
26

12
18

34

68

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

JIeKTPOHHbBbIE
(uudgpossbie)
o0pa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/

Tema ypoka

[Ipenmer opraHu4ecKOl XUMHH, €€
BO3HMKHOBEHHE, Pa3BUTHUE U 3HAUCHUE

Teopus cTpoeHnss OpraHM4eCcKUX
coenquHenuilt A. M. Bytneposa, e€
OCHOBHBIE ITOJIOKEHUS

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHM sl

AnKaHbl: QU3MUECKUE U XUMUYECKHE
CBOMCTBA, IPUMEHEHNE

ANKEHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKUI pAaa

AJKeHbl: pU3NUECKHEe U XUMHUECKHE
CBOICTBA, IPUMEHEHHE

Ankanuensl. bytaauen-1,3 u
MetminOyTanueH-1,3. [lonyuyenue
CHHTETHYECKOTO KayuyKa U Pe3UHbI

AJIKHMHEL: cOCTaB 1 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PS/I.
ALleTHIIEH — MPOCTENILNMA
MpPECTaBUTEND aJTKMHOB

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

3amaun Ha BBIBOA (hOpMYIT
OpPraHUYeCKUX COCIUHCHHUN

ApeHsl: 6€H301 U TOTYOII.
TOKCHYHOCTH apeHOB

I'enetnueckas cBsI3b YTJI€EBOAOPOAOB,
NIpUHAJICI)KAIIUX K PA3JIMYHBIM
Kj1accaM

[IpupogHbIe HCTOUHUKHU
YTJIEBOIOPOAOB: IPUPOIHBIH ra3 u
MOy THbIE HEe(TSAHbIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTku

[IpupogHBIE HCTOUHUKHU
yIJI€BOAOPOAOB: IPUPOAHBIN ra3 U
MOy THbIE HE(TSIHBIE ra3bl, HEPTH U
MPOAYKTHI €€ nepepaboTku

[IpupoiHBIE NICTOYHUKHU
YTIEBOIOPOAOB: KAMEHHBIN YrOjb U
MPOAYKTHI €€ nepepaboTKu

Kontposnbnas paboTa no pazaeny
«YTIIEBOAOPOIBD)

HpCI[eHLHBIe OJHOATOMHBIC CHI/IpTI:II
CTPOEHUE, TOMOJIOTUYECKUH P,
n3oMepus, Pu3nIecKre 1 XUMHUIECKUE
cBoiicTBa. Booponnas cBs3b

Hpez[enLHHe OAHOATOMHBIC CTIMPTHI:
MCTaHOJ U 3TaHOJI.

MHOroaToMHbIE CIIUPTHI:
STUJICHTJIUKOJb U TIIULEPUH



19

20

21

22

23

24

25

26

27

28

29

30
31

DEHOJI: CTPOCHUE MOJIEKYJIBI,
(u3nueckre u XUMUYECKUE CBOMCTRA,
MIPUMEHEHHE

Anbaeruipl ¥ KETOHBI: (pOpMaITbIET /T
U aneTaiabaerun. AneToH
KapOoHOBBIE KHCTOTHI: CTPOCHHE,
CBOMCTBA, IPUMEHEHUN

Cnoxnsie 3¢upsbl. XKupbl, Mblia
YrieBobl: MOHOCaXapuibl,
JICAXaPU/JIbI, TOJIMCAXAPUIbI

AMUHBI: CTpOeHUE, Kinaccudukarus,
HOMEHKJIaTypa, CBOMCTBA
AMUHOKHCIOTHI. benku
I'eneTnueckas cBA3b MEXKY KiIacCaMu

OPraHUYEeCKUX COCTMHEHUMN

[TpakTrueckas padboraNel
"UneHTH(UKAIUS OPTaHUYECKUX
coeqruHeHun"

[ToBTOpeHue u 0600IIEHNE TTO TEME:
"Kucnopo- 1 a3oTcoaeprraiiue
OpraHuYecKue coequHeHus"
Kontposnbnas paboTa no pasaeny
«Kucnopoa- u a3orcozepkamniie
OpPTraHUYECKUE COCTUHEHUSDY

buorexHonorus

[Tonumepsl



[IpakTrueckas padota Ne2

32 "Pacnio3HaBaHue IUIACTMACC U
BOJIOKOH"
33 [ToBTOpenue u 0600IIEeHNE Kypca

"Opranuveckas xumus"

34 HToroBasi KOHTpOJIbHAsA paboTa 1Mo
Kypcy "Opranuueckas Xumus'"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



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 TpyInaM U nepuojaM. 3HaYCHUE
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHUYECKUX 31eMeHToB J[.J. MeHaeneeBa
B Pa3BUTUHU HAYKH

CTpOGHI/Ie BCIICCTBA. Xumuaeckast CBA3b,
eé BUAbBI, MCXaHU3MbI 06pa30BaH1/1;1 2
KOBAJICHTHOM CBS3U. BOI[OpO,Z[HaSI CBA3b

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

[ToHsiTHE O NUCTIEPCHBIX CUCTEMAX.
VcTuHHBIE U KOJIJIOUTHBIE PACTBOPBHI. 2
MaccoBast 1011 BELIeCTBa B pacTBOpeE

IIpakTHYeckue
padoTsbI

JlaTa
U3YyYeHHS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchl



10

11

12

13

14

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

Kiaccudukanmst XuMuaeckux peakiuii B
HEOPraHUYECKOW U OPraHUYECKON XHUMHUH.
3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U NMPEBPAILCHUS SHEPTUU IIPU
XUMUYECKUX PEAKIHUAX

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 pazaeiy
«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

XUMHUYECKHE CBOMCTBA BaXKHEUIITNX
METaJUIOB (HATPUH, KaJIui, KaJIbIUH,
MarHui, aJJIOMAHUAN) 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 yTIIepO1a, KpEMHUS
U UX COeIUHEHUN

[IpuMeHeHne Ba)XKHEMIINX HEMETAJUIOB U UX
COEMHEHHI



O06001IeHre ¥ cucTeEMaTU3alus 3HaAHUH 110
26 teMe «HeMeTauiely. Beruucienus no
ypaBHEHUSAM XUMHUECKHUX PEaKIUid U

TCPMOXUMHNYCCKUC paCLIéTBI

[IpakTuueckas padbora 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

OpraHn4eCKUC COCAUHCHU . I'enetnueckas
CBs3b HCOPTraHNYCCKUX U OPTraHUYCCKUX

30

BCIICCTB

Ponp xumMuu B o0ecrieueHun
IKOJIOTUYECKOM, YJHEPTETUICCKON 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH
M€EIULIMHBI

31

[TpencraBiaeHust 06 0OMUX HAYYHBIX
32 MPUHIUIAX POMBIIUICHHOTO TIOJTYYCHUS
BaXHCUIIIMX BEIIECTB
33 YesnoBek B MUpE BEIIECTB U MAaTEPHATIOB
34 XuMHUS U 30pPOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME






YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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