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TlosicHUTEIBLHASA 3aIMCKA

Pabouas nporpamma no xumuu pa3zpaboTaHa Ha OCHOBE:

- ®denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BATEIbHOTO CTAaHIApTa CPEIHEro OoO0IIero
o0pa3zoBaHMs, YTBEPKICHHOTO TmpukazoM MwuHoOpHaykn Poccumm ot 17.05.2012 No 413
(c I3MCHEHUSAMU | JIOTIOJTHCHUSIMHN ),

- OenepasibHON  00pa30BaTEeNbHON  MporpamMmbl  cpelHero obmero  oOpa3oBaHMs,
YTBEP)KJICHHOM Mpuka3oM MuHucTepcTBa npocsenienus Poccuiickoit @eaepanuu ot 18.05.2023
Ne 371 (c u3MEHEHUSMH U JONIOJTHEHUSIMHU ).

Xumuyeckoe oOpa3oBaHHE, IMOJIydaeMO€ BBITYCKHHUKAMU  00I111e00pa3oBaTesIbHOMN
OpraHu3aIiy, CIY)KUT 3aBEPIIAIOIIUM 3TAIIOM peal3alii Ha COOTBETCTBYIOIIEM eMy 0a30BOM
YPOBHE KITFOUEBBIX LIEHHOCTEH, MPUCYIIUX [ETOCTHOM cUCTEMEe XMMHUECKOro 00pa3oBaHus. JTu
[IEHHOCTH KacaloTCsl MO3HAHMS 3aKOHOB MPUPOIBI, (OPMHUPOBAHHUS MHUPOBO33PEHHS M OOIIEH
KYJIBTYpPbI YEJIOBEKA, a TAK)KE IKOJOTUYECKH 0OOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 37J0POBBIO U
IpUpoHOH cpene. Peannsyercs xuMmuyeckoe oOpazoBaHHe 00y4arOIIMXCsl HA YPOBHE CPEAHETO
o0miero oOpa3oBaHMs CpPEACTBAMH y4eOHOTO mpeamera «XHMHS», COACpKAHWE U TOCTPOCHUE
KOTOpPOTO ONpEJENICHbl B MpOrpamMMe IO XUMHUU C Y4E€TOM creuuUKd HayKu XHUMUH, e
3HAYEHUS B MMO3HAHUU MPUPOJIBI U B MAaTEPHAIILHOM KM3HHU OOIIECTBA, a TAKXKE ¢ YIETOM OOIINX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEHETO OOIIETOo
oOpazoBanusi B Poccuiickoit ®@enepanuu. Tak, Hanmpumep, mpu (HOpMUPOBAHHH COAEPIKAHUS
npeaMeTa «XUMUs» YUTEHbI CIIEAYIONINeE TOJI0KEHUs O crienu(puKe U 3HAYeHUH HayKH XUMUU.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO pOJib B COBPEMEHHOM
LIMBUJIM3AlMH, B CO3/IaHUU HOBOM 0a3bl MaTepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHNE PALlMOHATILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHUE LEJIOCTHOIO MPEICTaBICHUS
00 OKpYXaroleM MUpPe Kak O eIMHCTBE MPUPOJIbl U YeIOBeKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE IIOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEr0o MUpa, OCO3HAHUS B3aHMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3amMOAmEHCTBYS C JPYITMMHM €CTECTBEHHBIMH HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMON YacThIO MHMPOBOM KYJIbTYPbl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KU3HU KakJ0ro ujeHa obmiectBa. CoBpeMeHHass XMMHsI Kak HayKa co3uJaTelibHas, KaKk Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBlIeHa Ha peuieHHe I100aJbHBIX MPOOJIEeM yCTOMYHMBOIO pa3BUTHS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPTETHYECKOHM, MHUIIEBOM, AIKOJIOTHYECKON OE€30MacHOCTH U
OXpaHBbI 3J0POBBS.

B cootBercTBHM ¢ OOLIMMM LENSIMU U TPUHIMIIAMH CPEeJHEro oOIIero oOpazoBaHMS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb N3YUEHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO MM JUIS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCHEIIHOIO BKJIIOYEHHS B KHU3Hb COIMYyMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBngomuMy  IpeaMeTra «XUMHUs» SIBISIOTCS 0a30Bble Kypchl — «OpraHudeckast
xumusa» U «O011as 1 HeopraHu4ecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAayKHU: CUCTEMa 3HAHUI M0 HEOPTraHMUECKON XUMHUHU (C BKIIOUEHUEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHnveckoil xumun. @opMUpOBaHUE JTaHHOW CHUCTEMbI 3HAHUN
Opyd HM3YYCHHUHU IMpeaMeTa 00ecredrBaeT BO3MOXKHOCTH PACCMOTPEHHsI BCEro MHOTrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

Crtpykrypa comepxkanusi KypcoB — «Oprannueckast xumus» u «O0I1as 1 HeopraHudeckast

XUMUS» chopMHUpOBaHa B MpPOrpamMMe M0 XMMHHM Ha OCHOBE CHCTEMHOIO IMOJAX0J1a K M3YYEHUIO
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y4yeOHOro MaTepuajia U OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAaHUI Ha
OIPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHUYECKUX COEAMHEHHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKMX U AJIEKTPOHHBIX NPEJCTABICHUNH O CTPOCHUU BELIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaxX HAlOTCA B Pa3BUTUU — OT YIIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTMUYECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckol XMMHUHU IOJIy4aroT
pasBuTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMs IEpBOHAYAIbHBIE
IPEJCTaBICHNUS O XUMUYECKOH CBSI3HU, KJIACCU(PUKALMOHHBIX NMPU3HAKaX BEIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yriioM 3peHusi B HpeaMeTe «XUMHs» 0a30BOr0 YpOBHS paccMaTpUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOrO 00mero oOpa3oBaHUS TEOPETUYECKHA Marepuan |
(akToJIOrMYECKUE CBEACHHS O BEUIECTBAX M XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKass XUMHSL» 00yUYarOIIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPHOAMUYECKOI0 3aKOHa € OOIIETEOPETUYECKMX M METOJO0JOIMYECKMX MO3MLUH,
riy0Xe MOHATh HCTOPUYECKOE HM3MEHEHUe (YHKIMHA 3TOro 3akoHa — OT obobmaromei 10
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BaXHEHMIINX BELIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
IPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IPOTEKAHUS
nononHsercs B Kypcax 10 wum 11 KimaccoB 3neMEeHTaMU  COAEpXKaHUS, HMEIOLUMU
KYJIbTYPOJIOTMUECKUA W MPUKIAJAHON XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT IOHMMAHMIO
B3aMMOCBSA3M XMMHUU C JpPYIMMH HayKaMM, pacKpblBaloT €€ poJib B II03HABATEIbHOM MU
NPAaKTUYECKON N1eATEIbHOCTH YelIOBeKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBAXKEHUS K HpoIeccy
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKUX MPUIOKEHUN XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMUHOCTHO 3HAYMMBIX MpOOJeMax, CBSI3aHHBIX ¢ XMMUEH,
KPUTUYECKH OCMBICIMBATH WH(GOPMAIMIO U MPUMEHATh €€ Ul MOMOJIHEHUS 3HaHUH, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIEAOBATEIbCKUX 3a4a4y. B menom coxepkaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHSI U3yYEHHUS] OPUEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4aroIuXxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUs (uimocopckux Hiaed, Takux Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTr0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIECTB UX COCTABOM U CTPOEHHEM, T03HABAEMOCTb NIPUPOIHBIX SIBJICHUN ITyTEM SKCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (DaKTaMU U TEOPETUUYECKUMHU IPEINOCHUIKAMHU,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH KOJOTMUYECKUX MpoOJieM, a Takke MpodieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B muane pemeHus 3amad BOCHUTAHMSA, PA3BUTHS U COLHATM3AIMHM  OO0yYaroIIUXCs
INPUHSTBIE MPOTpaMMON MO XUMHH TOAXOJbl K OIpPENElIeHHUIO COAEpNKaHUs U MOCTPOCHHUS
npeaMeTa npeaycMaTpuBatoT (GOpPMUPOBAHUE YHUBEPCATIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HaUEHUE I Pa3INYHbIX BUJIOB ACSITEILHOCTU: PEeIIeHUs MPo0eM, MOUCKa, aHaIn3a U
00paboTKkn HMHpOpMAIMHK, HEOOXOJUMBIX JUIsI MPUOOPETEHHUs OIbITa MPAKTHYECKOH H
HCCJIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B nmpakTuke mpernosaBaHusl XMMUM KaK Ha YPOBHE OCHOBHOT'O 00OIIEro oOpa3oBaHus, TaK
U Ha YpOBHE cpenHero oOmero oOpa3oBaHUs, IPH ONPEACICHUHM COJEpXKATeIbHON
XapaKTEpUCTUKU LeJell H3ydeHMsl IpeIMeTa HalpaBiICHUEM IEPBOCTEIEHHONW 3HAYMMOCTH
TPaJULMOHHO Tpu3Haércs (OpPMHPOBAHME OCHOB XUMHMUYECKOW Haykh Kak oOnactu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, IMPAKTUYECKON IEATECIBHOCTH YEIOBEKa M KakK OIHOIO W3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. C METOAMYECKOM TOYKM 3pEHHMS TAaKOM NOAXOJ K
OIIPECIICHUIO LIENIeH N3YYECHHUs ITPEIMETA SBJISICTCS BIIOJIHE OIIPABIAHHBIM.



Ha u3ydyenue npeamera «XuMHs» BbiAeneHO 68 vaco, B ToM yncie B 10 kmacce — 34
gaca (1 gac B Hememo), B 11 xinacce — 34 gaca (1 gac B Hezemo).

Henn:

- dbopMupoBaHHE CHUCTEMBl XHMHUYECKHMX 3HAHUI Kak BaKHEHIIeH CcoCTaBIsIOLIeH
€CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa, B OCHOBE KOTOPOM JIekKAaT KIOYEBbIE IOHATUSA,
¢dbyHaaMeHTaNbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOGHHE W NMOHUMaHHE
CYIIHOCTH JJOCTYITHBIX 0000IEHII MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
UX pa3BUTHUS U CTAHOBJICHMUS,

- dbopMupoBaHUE U Pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOAAX [O3HAHUS BELIECTB U
XUMHYECKHX PEaKIHid, HeOOXOAUMBIX Ui MPHOOPETCHUST YMEHHU OPUEHTHPOBATHCS B MHpPE
BEUIECTB M XUMHYECKHUX SBJICHUH, HUMEIOUIMX MECTO B MPUPOJE, B MPAKTUYECKOH U
IMOBCEAHEBHOM XKU3HU;

— pa3BUTHE YMEHHH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOACHUEM W
00BSICHEHHEM XHMHUYECKOTO KCIIEPHUMEHTa, COOII0ACHNEM IpaBmiI 0€30MacHOro OOpamieHus ¢
BELIECTBAMH.

3agauu:

— ajantauus OOydYaloIIMXCS K  YCIOBUSM JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dopMHpOBaHHWE WHTEIUIEKTYaJbHO pA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY IPUHATUIO TIPAaMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEHIECTBAMM U UX IPUMEHEHHUEM;

- dopMupoBaHue y O0OYyYarOIIMXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
MMEIOUINX YHUBEPCAJIbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUJOB JEATEIBHOCTH: PEIIEHUs MpodieMm,
MOUCKA, aHaiu3a W 00paboTku HHGOPMAIMH, HEOOXOAUMBIX I TPHOOPETEHHUS OIbITa
JEATENIBHOCTH, KOTOpas 3aHMMAeT Ba)XKHOE MECTO B MO3HAHUM XUMHH, a TAK)KE IS OLEHKHU C
MO3HULUN HKOJIOTHUECKONW O€30MMacHOCTH XapaKTepa BIUSHUS BELECTB M XUMHUECKUX MPOLECCOB
Ha OpPraHu3M YeJIOBEKA U IPUPOJIHYIO CPENY;

- pa3BUTHE [T03HABATEIbHBIX HHTEPECOB, UHTEIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aroImuxcs: CHOCOOHOCTH CaMOCTOSTENbHO IPHOOpeTaTh HOBbIE 3HAHHUS IO XMMUHU B
COOTBETCTBUH C KM3HEHHBIMU MMOTPEOHOCTSAMU, UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIIOHHBIE
TEXHOJIOTUH JJIsl IOMCKA U aHaju3a y4yeOHOM M HaydHONONYJISIpHOW MH(OPMAIIMK XUMUYECKOTO
COJIepKaHus;

- dopMHupoBaHHE U pPa3BUTHE Yy OOYYAIOIIUXCS ACCOLMATHUBHOTO U JIOTHYECKOTO
MBIIUICHHUsS,  HAOMIOJATeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HE00XO0/IMMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUH U IPOBEIEHUN XUMHUYECKOTO IKCIIEPUMEHTA;

- BOCIIUTaHHE y OOydarommxcs yOeKIEHHOCTM B T'yMaHHUCTUYECKOH HalpaBIEHHOCTH
XUMHUH, €€ BaXHOM poOJAM B  pEIIEHUH TJOOAIBHBIX  MpOoOJeM  PalMOHAIBHOTO
IIPUPOJIONOIB30BAaHNUs, IONOJHEHNS DJHEPreTUYECKHX PECYPCOB U COXpPAHEHMs] MPUPOTHOTO
paBHOBECHSI, OCO3HaHUS HEOOXOAUMOCTH OEpeKHOT0 OTHOLIEHUS K MPUPOAE U CBOEMY
3JI0POBBIO, a TaKXe MPUOOPETEHUS ONbITa UCIOIb30BAaHUS MOMYUYEHHBIX 3HAHUM AJIS MPUHATUS
TPAMOTHBIX PELICHUHN B CUTYyalUAX, CBI3AHHBIX C XUMHUYECKUMU SIBICHUSMH.



IInanupyemsle pe3yJibTAaThl 0CBOCHHMS MPOrPaMMbl 10 XHMHMHU HA YPOBHE CpeIHero oomero
o0pa3zoBaHus

JIn4HOCTHBIE

JIMYHOCTHBIE PE3yAbTATHI OCBOCHHS MPEAMETa «XUMHS» OTPaXXkatoT CPOPMHUPOBAHHOCTH OIBITA

MO3HABATEJILHON U NPAKTHUYECKON AESTENbHOCTH OOYYAaroIIMXCS MO peaju3alid MPUHATHIX B

oOuiecTBe IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rPaIaHCKOI0 BOCIIUTAHHE:

— 0CO3HaHMsI 00YYAIOIIMMUCS CBOMX KOHCTUTYIIHOHHBIX MPaB U OOS3aHHOCTEH, YBa)KEHUS

K 3aKOHY U MPaBOMOPSIKY;

— IPEJCTaBICHNUS] O COLMAJIBHBIX HOpMax M IpaBWJIAX MEXIJINYHOCTHBIX OTHOLIEHUH B

KOJJIEKTHBE;

— FOTOBHOCTH K COBMECTHOM TBOPYECKOW JAESTEIbHOCTH IPU CO3JaHUU y4EOHBIX

IIPOEKTOB, pELICHUU Y4YEeOHBIX U IMO3HABATEJIbHBIX 33734, BBINOJIHEHHMH XUMHUYECKUX

AKCIIEPUMEHTOB;

— CIIOCOOHOCTH TOHHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHUKY H apryMEHThI

JOPYTUX MpH aHAJTU3€ Pa3IMYHBIX BUOB YUeOHOH NesTEIHLHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMSA:

— [IEHHOCTHOTO OTHOIICHUS K HCTOPHYECKOMY M HAYYHOMY HACIEAHI0 OTEYECTBEHHOU

XUMUH;

— YBa)XKEHHSI K MPOLIECCY TBOPUECTBA B OOJIACTU TEOPUU U MPAKTHUECKOTO MPUMEHEHUS

XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKU €CTh PEe3yNbTaT JJIUTENIbHBIX HaONI0/ICHUH,

KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TPAKTUKOB;

— UHTEpeca M II03HABAaTEIbHBIX MOTHUBOB B TIOIYYEHHH U TIOCIEIYIOUIEM aHaju3e

UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TEUECTBEHHOW XUMUHY;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSA

- HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

- CIIOCOOHOCTH OLIEHMBAaThb CHUTYyallUd, CBSI3aHHbIE C XUMHYECKHMMM SIBICHUSMH, U

OPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U

LIEHHOCTH,

- TOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHHE M TOCTYNKH CBOMX TOBApHILIEH C MO3UIMH

HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUN 3TUX MMOCTYIKOB;

4) (popMUPOBaHHS KYJIbTYPbI 310POBbS:

- MOHUMaHHUs IIEHHOCTEH 370pOBOTO M Oe30macHOro obpasza >KU3HU, HEOOXOIUMOCTH

OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/J0POBBIO;

- coOmroieHnsi TIpaBmil 0€30MacHOT0 OOpAaIIeHHs] C BEIIECTBAMU B OBITY, TTOBCETHEBHOM

KM3HH U B TPYIOBOH NESITETHHOCTH,

— NOHMMAaHMS UEHHOCTH TNPaBWJI HWHAWBUIYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCcHOTO

MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

- OCO3HAHMS TOCIEACTBUN M HENPUATUS BPEIHBIX MPUBBIYEK (YHMOTpeOJIEHUS aJIKOTOJI,

HapKOTHUKOB, KYpEHHUS);

5) TPYAOBOI0 BOCIIUTAHMS:

- KOMMYHHKAaTHUBHOH KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATENbCKON JesTEeIbHOCTH,

0O0IIeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

- YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE€ B PEUICHUM MPAKTHYECKUX 3a/ad COIHaIbHOU

HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);



- MHTEpeca K MPAaKTUYECKOMY HM3YUEHHIO Mpodeccuil pa3saMyHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHNUS TPEIMETHBIX 3HAHUH 110 XHMUH;

- YBaKEHHS K TPYAY, JIOASAM TPYAa U pe3yJibTaTaM TPYIOBOH JEATEIbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIBHOW TPACKTOPHH OOpa30BaHMUA,
Oyaymieit mpodeccuu M peain3alui COOCTBEHHBIX JKU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) IKOJIOTHYEeCKOr0 BOCIIMTAHMSA:

- OKOJIOTHYECKH  I11eNIeCOO0pPa3sHOro  OTHOUIEHHMsST K  HpUpOAe, KaK  HCTOYHHKY
CYILLECTBOBAaHMsI )KU3HU Ha 3eMIIE;

- NOHUMaHHS TJI00AJIFHOTO XapakTepa SKOJOTHYECKHUX MTPOOIIeM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

- OCO3HaHUSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JIOCTIDKEHHHM XHMHUHM JUIS  PELICHUS
BOTIPOCOB PAIIHOHAILHOTO PUPOIONOIH30BAHNUS;

- AKTHBHOTO HETPUATHS JACHCTBUH, NPUHOCSIINX BpEI OKPYKArOIIEH MPUPOTHON cpere,
YMEHHSI NIPOTHO3MPOBATh HEOIArONPHATHBIE SKOJIOTHYECKHE TOCIEACTBHS MPEANPHHUMAEMBIX
JCWCTBHI M IPEAOTBpAILATh UX;

- HAJIMYUSL PA3BHTOIO SKOJOTHMYECKOTO MBIIIICHUS, IKOJOTMYECKOW KYJIbTYpHI, OIBITa
JICATEIbHOCTH ~ DKOJOTMYECKOW HANpaBIEHHOCTH, YMEHHUS PpYKOBOICTBOBATHCSI HMH B
II03HABAaTEIbHOW, KOMMYHHKATUBHON M COLMAIIBHOM NMPAKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHMS:

- c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

- NOHUMaHMs CHelIM(PUKM XMMHUU Kak HayKd, OCO3HaHUS €€ poid B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/IaHUH 1IeIOCTHOTO MPEACTaBIECHUS 00 OKpYXKaroleM
MHUpEe KaKk O €IUHCTBE HPUPOAbI U 4YEJIOBEKa, B MO3HAHWU NPHUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHnn mpodIIeM COXpaHEHUs TIPUPOTHOTO PABHOBECHS,

- yOexXIEHHOCTH B OCOOOW 3HAUYMMOCTH XMMHHU JUIsI COBPEMEHHOW IMBHIM3AIMM: B €€
IYMaHHCTUYECKON HANpaBIE€HHOCTH U BaXHOH pPOJM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYpPBl, pEIIEHUH TI100aIbHBIX MPOOIeM YCTOMUMBOrO pa3BUTHUS YEJIOBEYECTBA — ChIPHEBO,
DHEPTeTUYECKOW, TMHUIIEBOH ¥ DKOJOTHUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIWIUHBI,
00eCIIeYeHNN YCIIOBHH YCIIEITHOTO TPYy/a U SKOJIOTHIECKA KOM(OPTHON KU3HU KAXKIOTO WiIeHA
00111eCTBa;

- €CTeCTBEHHO-HAYYHOW TIPAMOTHOCTU: TIOHMMAaHUS CYIIHOCTH METOJOB MO3HaHU,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIB30BAaTh MOJTyJYaeMble 3HAHUS IS
aHaM3a W OOBSCHEHUsS SIBICHHH OKPYXAIOIIEro MUpPa W TPOUCXOISIIUX B HEM H3MEHEHWH,
YMEHHUS ieJaTh 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DaKTOB M UMEIOIINXCS JTAHHBIX
C LIEJIbIO TOJIyYEHHs! TOCTOBEPHBIX BBHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENIbHO HCITONIb30BaTh XUMHUYECKHE 3HAHHUS JUIS  PEIICHUS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

- UHTEpeca K MO3HAHUIO M UCCIIEA0BATENLCKOM eI TeIbHOCTH;

- TOTOBHOCTH M CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAHUH 1O XHWMHU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSAMH,



- WHTEpECa K OCOOEHHOCTSM Tpyda B pa3IuuHbIX cdepax mnpodeccuoHaaIbHON
JESITEIbHOCTH.
MeTanpeameTrHbie

MertanpeameTHble pe3ysbTaThl OTPaXKalOT OBJAJACHHE YHUBEPCAIbHBIMH YYEOHBIMU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.
1) N03HABaTe/IbHbIe YHUBepPCcaIbHble yueOHbIe 1eiicTBUS:
- CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;
- ONpeAeNATh LeNU JeATeNIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKECHMUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IEIISIMU;
- UCIIOJIb30BaTh NpPU OCBOCHHWU 3HAHWU MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISATH
XapaKTepHble TPU3HAKK TMOHSATHH U YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOIBH30BATh
COOTBETCTBYIOIINE NOHATUS JUIsI OObSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;
- BHIOMPAaTh OCHOBAHUS W KPHUTEPHUU Il KIacCH(UKAIMH BEIIECTB W XHMHUYECKHX
pEaKI;
— yCTaHABJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSIMU;
— CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, ICIYKTUBHBIC, IO AaHAJOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBACMBIX SBJICHUSX, (POPMYIUPOBATH
BBIBOIBI M 3aKJIFOUCHHS,
— MPUMEHSTh B MPOIECCEe MO3HAHMS, UCIIONB3YEMbIe B XUMUU CUMBOJHYECKHE (3HAKOBBIC)
MOJIeJM, MpeoOpa3OBbIBATh MOJEIbHbIE MPEACTABICHUS — XUMHYECKUH 3HAK (CHUMBO)
DIIEMEHTa, XUMUYecKass (popmyiia, ypaBHEHHE XMMHUYECKOH PEaKIuu — MPH PEHICHUH y4eOHBIX
MIO3HABATENBHBIX U TPAKTUYECKUX 3a/1a4, MPUMEHSITh HAa3BAaHHBIC MOJICIBbHBIC TPEICTaBICHUSL
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;
- BJIaJIETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHIA;
- dopMynupoBaTh LM M 3aJa4d HCCIIEAOBAaHMs, WCIOJIb30BATh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (GOPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUH;
— BJIAJICTh HAaBBIKAMH CAMOCTOSITENIBHOI'O IIJIAHUPOBAHUS M TPOBEJIEHHUS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAONIOaTh 32 XOA0M MPOLECcca, CaMOCTOATENbHO
IPOTHO3UPOBATh €ro pe3yabTaT, (HOpMynIupoBaThb OOOOIIEHHS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEAOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOMN
pabore;
- npuoOpeTaTh OMNBIT YYEHHYECKON HCCIIEOBATENIbCKOM U MPOEKTHOM JesTelIbHOCTH,
MPOSBISATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIICHUS
NPaKTUIECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IIO3HAHHS.
- OpUEHTUPOBAThCS B PA3IMUYHBIX KMCTOYHHMKAX WHPoOpMAUU (HAyYHO-TIOMYJIsIpHAS
JuTepaTypa XHMHUYECKOTO COJEp)KaHWs, CIIpaBOuHble Mmocolus, pecypcsl HWHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OPM TPEACTABICHUS, KPUTHYECKH
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUHBOCTE;
- (dopMyIHpOBaTh 3arpochl U TNPHUMEHATh PA3JIMYHbIE METOJbI NMPU TMOUCKE U OTOOpe
uH(popMali, HEOOXOAUMOM /7S BBIMIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;
- nproOpeTaTh OMBIT UCIOIb30BaHUS UH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;



- CaMOCTOSITEIIbHO BBIOMpaTh ONTUMAIBHYIO (hOpMY TpencTaBieHruss HHGOPMAIHH (CXEMBI,
rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

- UCTOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpEICTBA NpU paboTe € XUMHUYECKOH
uH(poOpMalMell: MNPUMEHSATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTHYeCKHUe) 3HaKu M
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

- HCIIOJIb30BATh U MPeoOpa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

2) KOMMYHUKATHBHbIE YHUBepcalbHbIe yueOHble 1eiicTBUA:

- 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXTaeMOM TEMBI B XOJI¢ TMAIOra W/WIH JIUCKYCCHH,
BbICKA3bIBATh HACHU, (bOpMyJII/IpOBaTB CBOM TNPCAJIOKCHUA OTHOCUTCIBHO  BBIIIOJHCHUSA
MPEJI0KEHHOM 3a/1a4u;

- BBICTYIIATh C MPE3CHTAlUEN pe3ybTaTOB IO3HABATEIBHOU JEATEIBHOCTH, MOJYYECHHBIX
CaMOCTOATCIIBHO HWJIM COBMCECTHO CO CBCPCTHHUKaMM IIPpW  BBIINOJHCHUHU XHWUMHYCECKOI'O
OKCIIEPUMEHTA, MPAKTHYECKOH pabOThl MO WCCISAOBAHUIO CBOWCTB HM3y4aeMBIX BEIICCTB,
peanu3anuu y4eOHOro MpoekTa u (OpMYyIUPOBATH BBIBOABI IO Pe3ylbTaTaM MPOBEAEHHBIX
UCCJICIOBAaHMM MyTEM COTTIACOBAHUS MMO3ULIUI B X0O€ 00CYXK/IeHUS U OOMEHAa MHCHUSIMH.

3) peryJisiTuBHbIe YHHBePCAJIbHbIE YUeOHbIe NelicTBUS:

- CaMOCTOSITEIILHO IJIAHUPOBATh M OCYIICCTBIISATH CBOKO IMO3HABATEIBHYIO JESATCIHHOCTD,
ompezenss e€ UeNd U 33aa4d, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBAThH
npeyiaraeMblii aIrOpUTM JIEUCTBUN MpPU BBHIMOJTHEHUU YYEOHBIX U HCCIENOBATEIbCKUX 33/1ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCO0 UX PEIIeHUs C y4ETOM MOTyYeHUs] HOBBIX 3HAHUI O
BEIECTBaX U XUMUUYECKUX PEAKLIUAX;

— OCYIIECTBIISITh CAMOKOHTPOIIb CBOEH JEeATEeIbHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOIIEHKH.

IIpeamerHsbie

— c(hOpMUPOBAHHOCTh MIpeICTaBICHUIA 0 XUMUYECKON COCTaBISIONIEH
€CTEeCTBEHHOHAYYHOW KAapTUHBI MHpa, POJIM XUMUU B TO3HAHWUU SIBJICHHH MPHUPOABI, B
GbOpMUPOBAHUN MBIIUIEHUS W KYJIbTYphl JUYHOCTH, €€ (YHKIMOHATHHOW TPaAMOTHOCTH,
HEOOXOIUMOM JJIs pelIeHHs MPAKTUIECKUX 3a7ad M IKOJIOTHUYECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO M ITPUPOIHOH cperie;

— BJIQJICHHE CHUCTEMOW XWMHUYECKHX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
MOHITHS (XUMUYECKUI AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTH,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJjb, MOJIIpHAs Macca, MOJSIDHBIH O00BEM, YIJICPOJHBIH  CKEIeT,
GyHKIMOHAJIbHAS TPYIIa, pajuKall, WU30MEpHs, U30MEpbl, TOMOJOTHYECKHI psii, TOMOJIOTH,
YIIIEBOAOPOIBI, KUCIOPO W a30TCOJCPIKAIINE COSAMHEHUS,, MOHOMED, TOJIMMED, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOpHUs CTPOSHUSI OPTaHHUECKUX
BemectB  A.M. bByriepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUs, JIeXKAIMe B OCHOBE MOHHMAHHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SBIICHUH, (DaKTOIOTHUECKHUE CBEICHUS O CBOMCTBAX,
cocTaBe, TMOJIYYEHWH W 0OE€30MacHOM HCIOJIB30BaHUM BaXKHEHIIUX OPraHUYECKUX BEIIESCTB B
OBITY U IPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;

- cOPMHPOBAHHOCTh ~ YMEHHMH  BBIABIATH  XapakTepHble  NPU3HAKKM  TOHATHH,
YCTaHABJIMBATb HUX B3aUMOCBA3b, HUCIOJB30BATH COOTBCTCTBYIOIIUC IMOHATUA IIPU ONHMCAHHUN
COCTaBa, CTPOCHHMS U MPEBPALICHUI OPraHUYECKUX COCAMHEHUI;

- C(I)OpMI/IpOBaHHOCTB YMGHI/If/’I HCIIOJIB30BATh XUMHUUYCCKYIO CUMBOJIMKY JIA COCTABJICHUS

MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OPMYIT OPraHUYECKUX BEIIECTB
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U ypaBHEHUH XMMHUYECKHX PEaKLMi, U3rOTaBIMBATh MOAEIH MOJEKYJ OPTaHMYECKUX BEIECTB
JUTSL WIITIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

- cOpPMUPOBAHHOCT, ~ YMEHUH  YCTaHaBIMBAaTh  MPUHAAJCKHOCTh  M3YUEHHBIX
OpraHMYECKHUX BEUIECTB IO HX COCTaBy U CTPOEHHUIO K OIpeAeaEHHOMY Kiaccy/Tpymie
COEIMHEHUI (yrieBonopoJsl, KHCIIOpOJL u azoTcojepxKallue COEIUHEHMS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUS 110 CUCTEMATHYECKONH HOMEHKJIAType
(IUPAC), a Ttakxke NpUBOJIUTH TPUBHAJIBbHBIE HAa3BaHUs OTAEIbHBIX OPraHUYECKUX BEIIECTB
(3TWJIeH, TIPONWIIEH, aUeTHJEeH, JTHJICHIJIMKONb, TIUIepuH, ¢eHon, Qopmanbaern,
aleTabJIETU]l, MypaBbUHAs KHCIIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAs KHUCJIOTAa, CT€apUHOBAs
KHCII0Ta, TII0K03a, (PPYKTO3a, Kpaxmall, LeJUT0JI03a, TIUIHH);

— c(OPMHPOBAHHOCTh YMEHHS OIPEICNATh BUIBl XUMHYECKOHW CBA3H B OPTaHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

— c(OPMHUPOBAHHOCTh YMEHHUS NPHUMEHATH MOJOXKEHHUS TEOPUU CTPOCHUS OPTaHUYECKHX
BemectB A.M. BbytiepoBa 11t 0OBbSCHEHHSI 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

— c(OpMUPOBAHHOCTh YMEHHMI XapaKTepuU30BaTb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTaBUTENEH Pa3IMUHbIX KJIACCOB OPraHMYECKUX BELIECTB
(metan, sTaH, STWIEH, NPOINWJEH, aneTwieH, OyraaueH-1,3, mermnOyramuenl,3, OeHzodn,
METaHOJ, ATAHOJ, ATHJIEHTJIUKONIb, TTUIEPUH, (PEHOI, alleTaablerul, MypaBbUHasg U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmal, IeJUII0J03a, aMHUHOYKCYCHAas KHCJIO0Ta), WIIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKIYy HUMHU yPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIHi ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMyT;

- c(OPMHPOBAHHOCTh YMEHMS XapaKTepU30BaTh HCTOUYHUKHU YIJIIEBOJAOPOAHOTO ChIPbS
(He(Th, TPUPOAHBIM Ta3, yroib), CIOCOOBI UX MEPEPabOTKU U IMPAKTHUUYECKOE MPHUMEHEHHE
IPOJYKTOB NEPepadOTKH;

- c(OPMHPOBAHHOCTh yYMEHHUH TPOBOAMWTH BBIUUCICHHS 0 XHMHYECKUM YpaBHEHUSM
(mMaccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WMJIM NMPOAYKTAa PEAKLUUU 0 HM3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

- c(hOpMUPOBAHHOCTh yMEHHUH BJIAJIETh CHCTEMOW 3HAHH 00 OCHOBHBIX METO/AX
HAY4YHOTO MMO3HAHMs, MCIOJIb3YEeMbIX B XUMUH MPU U3YYEHUH BEIIECTB U XMMHUUYECKHX SIBICHUM
(HabmofieHne, M3MEpEeHHe, OJKCIEPHUMEHT, MOJEIUPOBAHUE), HCIIOJIB30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIS IPUHATHUS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX
C BEILIECTBAMU U UX NMPHUMEHEHHEM;

- c(OPMHPOBAHHOCTh YMEHHI COOJIOATh MpaBUIIa MOJIb30BAaHUS XUMUYECKOH MOCyI0i U
71a00paTOpHBIM 000PYOBAaHHEM, A TaKXKe MTPpaBUiIa OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

- c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh W BBIMOJIHATH XMMHUYECKHHA HKCIEPUMEHT
(mpeBpallleHus] OPraHUYeCKUX BEIECTB MPU HArpeBaHUU, MOJTYYEHUE STUICHA U U3YyYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIE pEaKIMM OpPraHMYeCKUX BEIECTB, JeHATypauus ONKOB IpHu
HarpeBaHUM, IIBETHBIE PEAaKLUU OEJIKOB) B COOTBETCTBUU C NMPABWJIAMH TEXHHMKH 0€301aCHOCTH
npu oOpallleHuu C BEleCTBaMHU U JTaOOPaTOpPHBIM 000PYIAOBAHHUEM, MPEACTABISATH PE3YJIbTATHI
XUMHYECKOTO S3KCrepuMeHTa B (opMe 3amucH YpaBHEHUN COOTBETCTBYIOUIMX pEaKUMid |
(dbopMyIUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

- c(OPMHPOBAHHOCTh YMEHHMH KPUTHUECKH AaHAIU3UPOBATh XMMHYECKYIO0 HMH(pOpPMAIHUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpecTBa MaccoBoi nH(popMannu, IHTepHeT U ApyTux);



- c(hOpMUPOBAHHOCTh YMEHUH COOMIOJATh MpaBHJIa DKOJOTHYECKH II€IeCO00pa3HOTro
MOBEEHNA B OBITY M TPYJOBOW JEATENBHOCTH B IIENIIX COXPAaHEHUS CBOETO 3J0POBbS U
OKPY’KaroIllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBbI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbicia mnokazarens I[IJIK, moscHATe Ha
OpUMeEpax CrocoObl YMEHBIIEHUS M MPEIOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKa,;
- c(OpPMUPOBAHHOCTh MPEACTABICHUI: O XUMHUYECKOH COCTaBJISIONICH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUHM B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI ¥ KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIHMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHUs] NPAKTHUUECKUX 3a4ad M SKOJIOIMYEeCKH OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY
3/10pOBBIO U IIPUPOJIHOM CpeiE;
- BIIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIIOJIATAIOIINE
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIH aTOMOB, UOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O00BEM, BaJEHTHOCTh, 3JIEKTPOOTPULATENILHOCTb, CTEIEHb
OKHUCJICHHS, XHMHUYEcKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIbl XUMHUYECKMX  pPEaKUUl, pacTBOp, OSJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JICKTPOIUTHYECKAsE UCCOLUALUSA, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHYECKOE paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
3JIEKTPOJIMTUYECKON — Jucconuanuu, nepuoanyeckuit 3akon J[.M. MeHnneneeBa, 3akoH
COXpaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS U IMpPEBpAlllEHUs SHEPTUU NPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXale B OCHOBE IIOHMMAHHS TPUYMHHOCTH U CUCTEMHOCTHM XHMHUYECKHUX SBIJICHUH,
(dakTosOrMYecKre CBEJAECHHUS O CBOMCTBAX, COCTABE, MOJYYEHUH U 0€30IaCHOM HCIOJIb30BaHUU
BO)XHEHIINX HEOPraHWYECKUX BEILECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;
- cOpPMUPOBAHHOCTh ~ YMEHUH  BBIBISITH  XapaKTepHble  MPU3HAKU  TOHATHH,
YCTaHaBIMBAaTh MX B3aUMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOUIME MOHSTHUS HPU ONUCAHUU
HEOPraHMYECKUX BEIIECTB U X IPEBPALICHMI;
- c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUS
dopMyn BelIECTB W YpaBHEHUH XUMHYECKHX pEaKIMH, CHUCTEMAaTUYECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTAEJIbHBIX HEOPraHMYECKHX BEUIECTB (YrapHbI ras,
YIJIEKUCHIBINA ra3, aMMHUaK, TalméHas U3BECTb, HEralm€Has H3BECTb, NMUTHbEBAas COAA, MUPUT U
JpyTHe);
— c(OpMUPOBAHHOCTh YMEHUN ONpEAeNsATh BaJCHTHOCTb M CTENEHb OKHCIIEHUs
XUMHUYECKHX DJJIEMEHTOB B COEIMHEHHAX Ppa3IMYHOIO COCTaBa, BUJ XHUMUYECKOW CBS3U
(KOBaJIeHTHas, NOHHAsl, METAJNIMYECKasi, BOJOPOIHAS) B COCAMHEHUSX, THIl KPUCTAJUIMUYECKOM
PELETKN KOHKPETHOTO BEIleCTBa (aTOMHAs!, MOJIEKYJIsIpHasi, HOHHAsI, METaJUIMYecKast), XapakTep
Cpellbl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COECINHEHUN;
— c(OpMUPOBAHHOCTh ~YMEHUW  YCTaHaBIMBAaTh MPHUHAJIEKHOCTh HEOPraHMYECKHX
BEIIIECTB MO MX COCTaBY K OINpPENeNEHHOMY KIJIACCY/TpyIIe COeTUHEHUH (MpOCThie BEllecTBa —
METaJUIbl U HEMETAJIJIbl, OKCUIbI, OCHOBAHHSI, KUCIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);
- c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBaTh CMBICI Teproauyeckoro 3akoHa JI.W.
MenneneeBa ¥ JIE€MOHCTPUPOBAaTH €ro0  CHUCTEMATU3UPYIOIIYIO, OOBACHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;
- c(OpMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHUYECKHX 371eMeHTOB 1—4 nepuonos Ilepuonnueckoil cucreMbl XMMHUECKUX AiieMeHToB J[. M.
MeHeneeBa, HMCHONB3YS TOHATUS «S-, P-, O-3JEKTPOHHBIE OpPOMTAINY, «IHEPreTUYCCKHUE
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YPOBHM», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBOIMCTB XHUMHMYECKHX JIIEMEHTOB M HX
COCIMHEHUH 10 IepuoaaM U rpynmnaMm Ilepuonudeckoi cucTeMbl XMMUYECKUX 3i1eMeHTOB [I.1.
Menneneena;

- c(OpMHUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATh) OOILIUME XUMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pPA3IUYHbIX KJIACCOB, IOJATBEP)KIaTh CYLIECTBOBAHHE
TEHETUYECKON CBA3M MEXJIYy HEOPraHMYECKMMHU BEIECTBAMU C IIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUIl;

- c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMUUYECKUE PEAKLUU O Pa3IMYHBIM
OpuU3HakaM (YUCIy W COCTaBy pEarupyrouux BEIIECTB, TEIUIOBOMY J(QEKTy peakuuu,
U3MEHEHUIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);
- c(OpMUPOBAHHOCTh YMEHUU COCTABIATH YpPaBHEHUS pEAKUUN pa3IMYHBIX THUIIOB,
MOJTHBIE M COKpAIIEHHBIC YpaBHEHHs PEAaKIMid HOHHOTO OOMEHa, YYWTBIBAas YCIOBHUS, IPH
KOTOPBIX 3THU PEaKLUU YT JO KOHLA;

— c(OpPMUPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMUU, MOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaThb OINbBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

— c(OpMUPOBAHHOCTh YMEHHM PAaCKPBIBATh CYHIHOCTh OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

— c(OpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XUMHYECKON DPEaKINH
OT pa3NUYHBIX (PAKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTU OT
BHeIlIHero Bo3aencTBus (mpunnun Jle [latense);

- c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb XHMHYECKHE IPOLECCHI, JIeXKallhue B
OCHOBE IPOMBIIUIEHHOTO TOJIYYEeHUsI CEpHOW KHUCIIOThI, aMMHaKa, a Takke chopMUPOBAHHOCTb
MpecTaBiIeHU 00 OOIMX HAyYHBIX MPUHIUIAX U JKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

- c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C MCIIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JI0Js BELIECTBa B pacTBOpe», OOBEMHBIX OTHOIIEHUH Ta30B NPU XMMHUYECKHX
peakIMax, Macchl BElIecTBAa UM 00BbEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHHS U COXPAHEHHSI SHEPTUH;

- c(OPMHPOBAHHOCTh YMEHHI COOJIOATh MPaBUIIa MOJIb30BAaHUS XUMUYECKOH MOCyI0i 1
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPaBHUJIa 0OpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

- c(OpPMUPOBAHHOCTh YMEHHUH TIAHUPOBATh W BBIMONHITH XUMHYECKHHA SKCIIEPUMEHT
(pa3nokeHue TMepoKCHIa BOAOPOAAa B NPUCYTCTBUHM KaTajau3aTopa, OIpelesieHHe Cpejbl
pPacTBOPOB BELIECTB C MOMOUIbIO YHUBEPCAIILHOTO MHIMKATOPA, BIMSIHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOTO OOMeHa, KayeCTBEHHbIE peaklUud Ha
cynb(ar-, KapOoHaT- U XJOPUA-aHUOHBI, Ha KaTHOH aMMOHHS, PEUIeHHE IKCIEPUMEHTaTbHBIX
3agau no Ttemam «Metamnel» u «Hemeramnb») B COOTBETCTBUM C IpaBWJIAMU TEXHUKH
0€30MaCHOCTH NPH 0OpallleHNH ¢ BEIIeCTBAaMH U 1a0OpaTOPHBIM 000pYA0BaHUEM, IPECTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alKCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

- c(hOpMUPOBAHHOCTh YMEHHUH COONIOJATh MpaBHJIa HKOJOTHYECKH II€IeCO00pa3HOTro
NOBEJCHUS B OBITY M TPYAOBOM MEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 37I0POBbS U
OKpYKarollel NpUPOJHOM Cpepl, OCO3HABATH OMACHOCTH BO3JCUCTBUS HA >KUBBIE OPraHU3MBbI
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ompeAenEéHHBIX BEIIeCTB, MOHUMAsi cMbIch mokazatens [1JIK, moscHATs Ha mpuMepax CIoCOObI

YMCHBIICHUSA U MMPEAOTBpALICHUSA UX BPECAHOTO BOS,Z[GﬁCTBPISI Ha OpraHu3m 4YCJI0BCKaA,

B ¢QenepampHBIX W pErHOHAJIBHBIX MPOIEIYpaX OIEHKM KadecTBa OOpa3oBaHMS
UCTIONB3YyeTCsl TepedeHb (Koau(dukarop) pacmpeleNeHHbIX I0 KilaccaM IPOBEPSEMBIX
TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTEIbHOM IMPOTrpaMMbl CPEIHETO
o0u1ero o0pa3oBaHus U AIEMEHTOB COACPKAHUS 110 XUMHUU.

[IpoBepsiemble TpeOOBaHUS K Pe3yIbTaTaM OCBOEHMSI OCHOBHOM
obpazoBarenbHOU porpammsl (10 kimacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

ITpoBepsieMble IpeIMETHBIE PE3YJIbTAaThl OCBOCHNS OCHOBHOMN
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO 00pa3oBaHUs

1

Teopernyeckre OCHOBBI OPraHUYECKON XUMHH

11

CpopMUpPOBAaHHOCTh MPEJACTABICHUNA O XHUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJIM XHUMHH B TMO3HAHUU SIBICHUN
IpUPOAb,, B (OPMHPOBAHWHM MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPaMOTHOCTH,  HEOOXOOUMOW  JUIsi  peIICHUS
MPAKTUYECKUX 3a/7ad U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOTHOM cpeie

1.2

Bnanenne cucreMoif XMMHYECKHMX 3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIINe TIOHATHUS (Mouekyna, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCIIEHUS, XMMUYECKas CBSA3b, MOJb,
MOJISIpHAsE ~ Macca,  MOJSIpHBIA ~ 00BEM,  YIJIEPOAHBIA  CKEJeT,
(byHKIMOHATIbHAS rpymima, panuka, U30MepHs, U30MEpBHl,
TOMOJIOTHUECKUH  Psii, TOMOJIOTH, VYIJIEBOJAOPOJABI, KHCIOPOA- H
a3oTco/iepKalllie COEAMHEHUs, OMOJIOTMYECKH aKTHUBHBIE BEILIECTBa
(yrneBoabl, Kupbl, O€NKH), MOHOMEp, MOJHUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCTUHEHHs); TEOPUM U  3aKOHBl  (Teopus
XUMHUYECKOTO CTpPOCHHSI opraHuyeckux BemectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH SA3BIK XUMHH, (PAKTOIOTHYECKHE
CBEIEHUS O CBOWCTBAaX, COCTaBe, TIOJNYYCHHH W  0O€30MMacHOM
UCIOJIb30BAHNHU BAKHEHIINX HEOPTaHMYECKUX U OPTraHUYECKHUX BEIIECTB B
OBITY M TPAaKTHUYECKON JCATEIIEHOCTH YEIOBEKa

1.3

CdopmMupoBaHHOCTh YMEHUN BBISIBIATH XapaKTepHbIE MPU3HAKHU MOHSITHH,
YCTaHABIMBAaTh WX B3aUMOCBS3b, MHCIIOIB30BATh COOTBETCTBYIOLIUE
MOHATUSA TNPH ONHWCAHMM COCTaBa, CTPOEHHS W  IPEBpAlleHHUN
OpPraHUYECKUX COCIUHEHUN

14

c(OPMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JIJIS
COCTaBJICHHUS  MOJEKYJISIPHBIX U CTPYKTYPHbIX  (pa3BEepHYTOH,
COKpallleHHOH) (¢GopMyd  OpPraHMYeCKHX  BEIIECTB U  ypaBHEHUMH
XUMHUYECKHUX PEaKIMi, M3roTaBIMBaTh MOJEIM MOJIEKYJ OPraHMYECKHUX
BEUIECTB I WUIIOCTPallMM HMX XMMHUYECKOTO U HPOCTPAHCTBEHHOTO
CTPOEHUS

1.5

CdhopMupoBaHHOCTH yMEHUH yCTaHaBJIMBATh MPUHAIIE)KHOCTh
HU3YUCHHBIX OPraHUYCCKUX BCIICCTB IO HX COCTaBYy U CTPOCHUIO K
onpeeIeHHOMY Kiaccy (TpyIIe) COeMMHEHUH (yTaeBOAOPOIbI, KHCIOPO
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U a30TCO/ACpIKAIINe COCTUHEHHS, BBICOKOMOJICKYIISIPHBIC COCIMHEHUS),
JlaBaTh UM Ha3BaHUs 1o cucteMatuyeckor HomeHkinarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPENCNATh BHUABI XUMHYECKOH CBS3U B
OpPraHMYECKUX COCAMHEHUSX (OJUHApPHBIE U KPATHbIE)

1.6

ChopMupoBaHHOCT YMEHUSI MPUMEHSTh: MMOJOKCHHSI TEOPUU CTPOCHUS
oprannueckux BemecTB A.M. BbyrtiepoBa nnsi oObsSiCHEHUS 3aBUCUMOCTHU
CBOWCTB BELIECTB OT UX COCTaBa W CTPOEHUSA; 3aKOH COXPAHECHHS MaCChl
BEILIECTB

VYTI1eBOIOPOIBI. Kucnoponconepxkariue U a30TCcoIepIKaIIIe
OpraHuYecKue CoOeAMHEHUs. BEICOKOMOJIEKYSIpHBIE COSMHEHUS

2.1

CpopMUpPOBAaHHOCT, YMEHHH TNPUBOJUTH TPUBUAJIBHBIE  HA3BaHUS
OTJENbHBIX OPraHMYEeCKUX BEIIECTB (ITHJICH, MPOMUIIEH, alleTUJICH,
STWICHTJINKOJb, TJIHICPUH, (EHON, (QOpPMAIBICTHI, AaleTaIbICTH]I,
MypaBbUHAsg KHUCJIOTA, YKCYCHas KHUCJOTa, OJEUMHOBas  KHUCIOTA,
CTeapuHOBas KUCIIOTA, [II0K03a, PPYyKTO3a, Kpaxmall, LeJIJIH0103a, TJIMLUH)

2.2

CpopMUpPOBAaHHOCT, yYMEHUH  XapaKTEpPH30BaTh COCTaB, CTPOCHHE,
(¢u3MYecCKue M XHUMHYECKHE CBONCTBA THIMYHBIX IIPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OPraHWYECKUX BeEIIEeCTB (METaH, 3TaH, JTHUJIEH,
MpOMNWJeH, aneTuieH, OyramueH-1,3, wmerunOyraguen-1,3, OeHzodn,
METaHOJ, JTaHOJI, ATWICHIJUKOIb, TJIHMIEPUH, (EHON, aleTadbICeTU/I,
MypaBbMHAasg M YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmal, LeJUI0i03a,
aMUHOYKCYCHasl KCIJIOTa)

2.3

ChopMHpOBaHHOCTh YMEHHSI WILIIOCTPUPOBATh TIE€HETHYECKYIO CBSI3b
MEXy TUIIUYHBIMU MIPEICTABUTENSAMH PA3JIMYHBIX KJIACCOB OPraHUYECKUX
BELIECTB YPaBHEHUSIMH COOTBETCTBYIOUIMX XUMHYECKMX pEaKIuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyI

2.4

CdopmupoBaHHOCTH YMEHUS XapaKkTepU30BaTh MCTOYHUKHI
YTJIEBOJIOPOTHOTO CHIPhs (He(PTh, MPUPOIHBIN Ta3, Yrojb), CIOCOOBI HUX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MPOTyKTOB MepepadoTKu

XUMUS U )KU3Hb. PacueThbl

3.1

CdopmupoBaHHOCT, YMEHHH BIaJETh CUCTEMOW 3HAHHMA 00 OCHOBHBIX
METOJaX HAYYHOTO TO3HAHUSA, WCIOJIh3YEMBIX B XHMHH TPH H3YUYCHUH
BEUIECTB M  XUMHYECKMX  sBJICHHWN  (HaOmioJeHWe, U3MEpeHHe,
AKCIIEPUMEHT, MOJIEIMPOBAHNE), MCIOJIb30BATh CHUCTEMHBIE XHUMHYECKUE
3HAHUS JUISl IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEIIECTBAMH M X TPUMEHEHUEM

3.2

ChopmupoBaHHOCT,  yMEHHMI  COONMIONATh  TpaBHJIa  MOJB30BaHUS
XUMUYECKON TIOCYIOW U J1IabopaTOpHBIM O0OpYJOBaHHUEM, a TaKKe
mpaBmiia 0OpalIeHus ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMHU IO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMHUpOBAaHHOCT, YMEHHUH IUIAHUPOBATh M BBIMOJHATH XUMHUUYECKHM
OKCIICPUMCHT (HpeBpaH_[eHI/IH OpraHU4YCCKUX BCUICCTB IIPpU HArpCBaHUH,
MOJIyYeHUE JTUJIEHA M M3y4YEHHE €ro CBOWCTB, KAYECTBEHHbBIE DPEAKIIHH
OpraHN4YCCKUX BCHICCTB, ACHATYypalusd 6€HKOB IIpu HAarp€BaHWH, IIBCTHLIC
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peakuu OEKOB) B COOTBETCTBHHM C TPaBUJIAMH TEXHHKHA O€30MAaCHOCTH
npu  OOpalieHHH C BEHIECTBAMH U JIA0OPATOPHBIM O00OPYIOBAHHUEM;
MPEJCTaBIATh PE3yJIbTaThl XUMHYECKOTO SKCIIEPUMEHTa B (hopMe 3arucH
YpaBHEHHI COOTBETCTBYIOIIMX pPEaKUUd H (HOPMYIHPOBATH BBIBOABI HA
OCHOBE ITHX PE3yJIbTaTOB

3.4

ChopmupoBaHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHS MO XMUMHYECKUM
ypaBHEHHAM (Maccbl, 00beMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU
MPOJYKTA PEaKIMK MO U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJJHOTO U3
HCXO/JHBIX BEILIECTB WIH IIPOJYKTOB PEAKIIMN)

3.5

ChopmupoBaHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATH XHUMHUYECKYIO
nH(pOpPMALIKIO, MOJIYYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CpeICTBa MAacCOBOMU
nHpopmanuu, cetb IHTEpHET U ApyTHUe)

3.6

ChopMHpPOBAaHHOCTh ~ YMEHHH  COONIOJATH IMpaBWiIA  IKOJIOTHYECKH
11eJ1eco00pa3HOro MOBEACHHS B OBITY M TPYAOBOU NEATETHHOCTH B IIEISAX
COXPaHEHUs] CBOCrO 3JI0POBbsi U OKPYKAIOLIEH MPHPOIAHON Cpenbl,
OCO3HaBaTh OIIACHOCTH BO3I[CI>1CTBI/I$I Ha JXUBBIC OPraHU3Mbl OIIPCACIICHHBIX
OpraHUYEeCKUX BEIIECTB, MOHMUMasi cMbici nokasarens [IJIK (mpenenbHO
JOMYCTUMOW  KOHIEHTPAIMH), TOSICHATH Ha TMpUMEpax CHOCOOBI
YMCHBILICHHUS U MIPEJIOTBPAILCHUS UX BPEIHOTO BO3/ICHCTBHS HA OPraHU3M
YeoBeKa

IIpoBepsiemble 3j1ieMeHTHI coaep:kanus (10 kaacc)

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUSA

TeOpeTI/I‘lCCKI/IC OCHOBBI OpraHquCKOfI XUMHHN

11

IIpeamer opraHM4eckol XMMHH: €€ BO3HUKHOBEHHME, pa3BUTHE U 3HAYCHUE B
IIOJIyYEHUN HOBBIX BEIIECTB M MaTepHalOB. TeopHsi CTPOEHUS OpPraHUYECKHUX
coequHeHnit A.M. byTnepoBa, €€ OCHOBHBIE ITOJOKEHUS

1.2

CrtpykTypHble (QOPMYJIBI OpraHMYECKMX BellecTB. ['oMoiorusi, H3oMepus.
XuMuyeckasi CBS3b B OPraHMYECKUX COEIMHEHUSX - OJIMHApHbIE U KpaTHBIE
cBs3u. [IpencraBienue o kKinaccupUKAIMU OPraHUYECKUX BEIIECTB

1.3

HOMCHKJ'IaTypa OpPraHn4CCKux COC,Z[I/IHCHI/Iﬁ (CI/ICTCMaTI/I‘-IeCKaH) U TPUBHUAJIbHBIC
Ha3BaHUS Ba)KHEUIITHIX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHUYCCKHUX BCHICCTB

VYri1eBo10pObI

2.1

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUH psii. MeTaH U 3TaH - NpoCTeHIIne
MIPEACTABUTENN QJIKAHOB: (DU3WYECKHEe M XUMHUYECKHE CBOWMCTBA (peakiuu
3aMEeIIeHHs U TOPEHUS ), HAX0XK/IEHUE B PUPOJIE, TOJTYyUYEHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHM psAx. OTUIEH U IPOINWIEH -
IPOCTEHIINE MPEICTABUTENN AIKEHOB: (U3UYECKHE U XHUMHUYECKHE CBOMCTBA
(peakuuyu TUIPUPOBAHMS, TaJIOTEHUPOBAHUSA, TUApPATALMU, OKUCICHHUS U
MOJIMMEPHU3ALNH ), TIOJIyYE€HUE U IPUMECHEHHE

2.3

Ankanuensl: OyramueH-1,3 u wMerunOyramueH-1,3: cTpoeHHE, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus nojauMepusanuu). [lonydeHue CHHTETHYECKOTO
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Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

KaydyKa U pe3HHbI

2.4

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKUNA psi. ALIETHIICH -
IPOCTEHIIMHA TpEeACTaBUTENb AJIKMHOB: COCTaB, CTPOEHHUE, (U3MUecCKue u
XMMHUUYECKHUE CBOMCTBA (peaKkLMU TUAPUPOBAHNS, FAJIOTEHUPOBAHNUS, THIpaTallUH,
TOpEHus), MOJydeHHUEe U IPUMEHEHHUE

2.5

Apenbl. benson: cocraB, crpoeHue, (uU3NYECKHME W XHMHUYECKHE CBOWCTBA
(peakuuy raJJoreHHpOBAaHUS U HUTPOBAHMUS), IOJYyUEHUE U IpUMEHEHHE. Toyo:
COCTaB, CTpOEHME, (U3UUECKHE M  XMMHUYECKME CBOWCTBA  (peakuuu
raJIOTEHUPOBAHNUSA W HUTPOBAHMS), NOJYyYEHUE MU IPUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTnyeckas CBS3b MEXIY YIJICBOJOPOJAMH, NPUHAIICKAILUMU K
Pa3IMYHbIM KJ1accaM

2.6

IIpuponHblE HMCTOYHHMKHM YriaeBOAOponoB. IlpupomHbIi ra3 ©  INONYyTHBIE
HedTsanble ra3pl. HedTs u ee mpoucxoxkaenue. CrnocoObl nepepaboTku HedTH:
[IEPETOHKA, KPEKUHI (TEpMUYECKUH, KaTaauTHYecKuil), nupoiu3. [IpoaykTsl
nepepaboTku He(hTH, UX IPUMEHEHHUE B IPOMBILUIEHHOCTH U B ObITy. KaMeHHbII
YToJib U MPOJYKTHI €T0 NepepadoTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHUs

3.1

[IpenensHbIe OHOATOMHBIE CIUPTHI. METaHOMI M 3TAHOJ: CTPOCHUE, PU3HMUECKHUE
U XUMHMYECKHME  CBOWcTBa  (peakuMu ¢  aKTMBHBIMM  MeTaulaMH,
rajlor€HOBOJIOPO/IaMU, TOPEHHE), NpUMeHeHue. BoJoposHble CBS3UM MEXIY
MOJIEKYJIaMH CIUPTOB. [leiicTBHME MeTaHOJa M 3TaHOJIAa HA OPTaHM3M YEJIOBEKa.
MHoroaroMHble CIUPTHI. DTUIIEHTIMKOJIb U TIUIEPUH: CTpOEHUE, (PU3NUECKUE U
XMMHUYECKHE CBOMcTBa  (B3aMMOJEHCTBHE CO  IIEJIOYHBIMU  METaJUIaMH,
KauecTBEHHasl peakiisi Ha MHOroaTOMHbIE CHIHpTHI). JlelicTBUE HAa OpraHu3M
yenoBeKa. [[puMeHenne rauneprHa U 3TUICHIIITMKOIIS

3.2

@deHon: CcTpoeHHWE MOJNEKyNbl, (U3MYeCKHe W XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U KeToHbl. PopMaNbJIerul, alleTalbAerHa: CTpOeHHEe, (PU3HUECKUe U
XMMHUYECKHE CBOWCTBA (pEaKLUU OKHUCIEHMSI U BOCCTAHOBJICHUS, KAUECTBEHHBIE
peaxkuun), noy4eHrue u NpuMeHeHHe

3.4

OAHOOCHOBHBIE MpelelbHble KapOOHOBbIE KHUCIOTHl. MypaBbuHAs M yKCyCHas
KHUCJIOTBI: CTpOeHHe, (pu3nuecKkue M XMMHUYECKHe CBOMCTBa (CBOiicTBa, oOuue
JUIs KJlacca KHUCJIOT, peakuus >STepuHKanuu), MOJydyeHUE MU TNpPUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsE KUCIOTHI KaK MPEICTABUTENN BBICIINX KapOOHOBBIX
KHCIIOT. MBIJIa KaK COJIM BEICIITHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIEC )ICI\/'ICTBI/IC

3.5

CrnoxHble 3QUPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I 'MAPONN3 CIIOKHBIX
a¢upoB. Kupsl. 'maponus xupos. [Ipumenenue xupos. buonoruueckast poib
KUPOB

3.6

VYrneBoabl: cocTaB, KilacCU(UKALUS YIIIEBOAOB (MOHO-, M- M TMOJMCAXaPUIbI).
['moko3a - mpocTelmmii MOHOCaxapul: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbI,
¢bu3nUecKue U XUMHYECKHE CBOWCTBA (B3aMMOJCHCTBHE C TUIPOKCHIOM MEIU
(IT), okucienne aMMHaYHBIM pacTBOpoM okcuaa cepedpa (I), BoccranoBIeHUE,
OpO’KEHHE TIIIOKO3bI), HAXOXKJICHHWE B TMPUPOAE, NMPUMEHEHHE, OUOIoTHYecKas
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Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

poib. dotocunTes. PpyKTO3a Kak U3oMep II0Ko3bl. Kpaxman u nemnono3a Kak
npupoaHbie nonuMmepsl. CTpoeHHMe Kpaxmajga M LEUI0JIo3bl. Pu3ndyeckue U
XMMHYECKHE CBOWCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAsl PEaKLUs C HO/I0M)

4 A3o0TcoieprKallie OpraHnyecKue CoeAMHEHUs

4.1 AMUHOKHCIIOTBI KaKk aM(OTepHbIE OpraHWYecKHe coeAuHeHHus. Du3nueckue u
XMMUYECKHE CBOWCTBA aMUHOKMCIOT (Ha NpuMepe IiulMHa). buonormyeckoe
3Ha4YCHUE aMUHOKUCIOT. IlenTuanl

4.2 benku kak mNpupoAHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. IlepBuuHas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OeJKOB. XMMHUYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, ACHATYpalKs, KAYeCTBEHHBIC PEaKIH Ha OCIKH

S) BbicokOMOEKyYISIpHbIE COEAMHEHUS

5.1 OcHOBHbIE MOHSTHSI XHMHUU BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHMI: MOHOMEp,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALINH, CPEIHSASA MOJIEKYIIsIpHas
Macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIWHEHUHN -
MOJIMMEPHU3ALHsL U TIOJTMKOHAEH LM

5.2 OKCIIepUMEHTAJIbHBIE METOJbl H3YyYeHHMs BELIECTB W HUX HPEBpalCHHA:

03HaKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yykoB. [loirydeHre CHHTETUYECKOrO KaydyKa U pe3UHbI

IIpoBepsiemble TPeOOBaAHUSA K Pe3y/IbTATAM OCBOCHHMSI OCHOBHOMH 00pa3oBaTe/IbHOM

nporpammsl (11 kaacc)

Kon

NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus

1

TeopeTnyeckrie OCHOBbI XUMUHU

11

Bnanenune cucteMoW XMMUYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralfe MOHATHS (XUMHUUYECKHUI 3JIEMEHT, aTOM, 3JIEKTPOHHAs
obojouka aroma, s-, P-, d-dMeKTpOHHBIE OpOWUTATM aTOMOB, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCT, CTEINIEHb OKUCIIEHUS,
XUMUYECKass CBs3b, MOJIb, MOJIIPHAs Macca, MOJSPHBIA 00BeM,
KpUCTAJUIMYECKasl PElIeTKA, THUIbl XUMHUUYECKUX PEAKUUN (OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIE, 3K30- M DJHAOTEPMHUYECKHE, PEAKIHH HOHHOIO
oOMeHa), pacTBOp, DJIEKTPOIIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTHUUYECKAS
JIUCCOLMAIMs, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHUMHUYECKOU
peaKkiuy, XUMHYECKOe pPAaBHOBECHE); TEOpPHUH U 3aKOHBI (TEOpHs
AJIEKTPOJIUTHYECKON  auccouumanuu, Ilepmogmueckuin  3akon  J[.U.
Menneneena, 3aKOH COXpaHEHHUsI MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMUHU, (AKTOJOTUYECKHE CBEIICHUS O CBOMCTBAX,
cocTaBe, TIONyYeHUH U OE30MAaCHOM WCIIONB30BAHUHM  BAKHEHIIINX
HEOPraHWYECKHX BEIIeCTB B OBITY W MPAKTHUYECKOW EATETbHOCTH
yeJIoBeKa

1.2

ChopMuUpOBaHHOCTh yYMEHUH BBIABIATH XapaKTEpPHBIC MPH3HAKK U
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Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

B3aUMOCBA3b  HU3YYCHHBIX HOHHTHﬁ, IIPUMCHATE  COOTBECTCTBYIOIIUE
IOHATHUA ITPU OIIMUCAHHUU CTPOCHUA U CBOICTB HCOPTraHN4YCCKUX BCIICCTB U
Hux npeBpameHHﬁ; BBIABIISITH B3aMMOCBSI3b XHMMHYECKMX 3HAHUH C
MOHATHUAMHU U MPCACTABICHUAMU JPYTIUX CCTCCTBCHHOHAYYHBIX ITPEAMCTOB

1.3

Brnanenne OCHOBHBIMH METOJAaMH HAYYHOTO IIO3HAHHS BEIIECTB H
XUMHYECKUX  SBICHUN  (HAONIOJICHHWe, UW3MEpPEHHe, OIKCICPUMEHT,
MOJICJIUPOBAHNE)

14

ChopMUPOBaHHOCTh yYMEHHUH ONpEACIATh BaJICHTHOCTh M  CTCICHb
OKHCJIICHHUA XUMHWYCCKUX 3JICMCHTOB B COCAMHCHUAX Pa3JIMIHOro COCTaBa,
BUJ XHMMHYECKOH CBsi3W (KOBQJICHTHAs, WOHHAs, MeETaJUIMYeCKas,
BOIIOpOI[HaSI) B COCIUHCHUAX, THUII KpI/ICTElJIJIH‘-ICCKOfI PEIICTKU
KOHKPETHOTO BEIIIECTBA (aromHas, MOJICKYJISIpHAs, WOHHas,
MeTaJUTH4ecKas)

1.5

ChopMHpoBaHHOCTh YMEHUH ONPEIENATh XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopMHPOBaHHOCTh YMEHUS KJIACCU(UIIMPOBATh XMMUYECKHE PEAKIIH T10
pa3aMYHbIM TpU3HAaKaM (YMCIy U COCTaBy pEarupyroliuX BeLIECTB,
TEIIOBOMY 3¢ QEeKTy peaklud, HW3MEHEHMIO CTENeHeHl OKUCIIeHUs
3JIEMEHTOB, 00OPaTUMOCTH PEAKIUH, YIaCTHIO KaTaanu3aTopa)

1.7

CdopmMupoBaHHOCTh YMEHUN COCTaBIATh YPAaBHEHUSI PEAKIUI pa3IMuHbIX
TUIIOB, TMOJIHBIE M COKpAlllEHHbIE YpaBHEHUs PEaKIMi HOHHOTO OOMEHa,
YUMTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKLIUU UAYT A0 KOHIIA

1.8

ChopmMupoBaHHOCTh YMEHUN MPOBOAMTH PEAKIMU, TOATBEPHKAAIOIINE
KaueCTBEHHBIM  COCTAaB  pa3JIMYHBIX  HEOPraHWYECKUX  BELIECTB,
pacno3HaBaTh OIBITHBIM IIyTEM HOHBI, INPUCYTCTBYIOIIME B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

ChopMupoBaHHOCTE YMEHHI pPaCKphIBaTh CYHIHOCTh OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUNA TMOCPEICTBOM COCTABJICHHS SJEKTPOHHOTO
OanmaHca 9TUX peakuui

1.10

ChopMUpOBaHHOCTH ~ yMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOHN peakly OT pa3iINyHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTE  yMEHUU OOBSICHATH  XapakTep CMeEIICHUS
XMMHYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpunnun Jle HlaTtense)

OOm1ast 1 HeOpraHuyecKast XUMHS

2.1

CdhopMupoBaHHOCTh YMEHUH pacKpbIBaTh CMBICI [lepronnyeckoro 3akoHa
JA.N. MeHneneeBa W JIEMOHCTPUPOBAThH €ro CHUCTEMATHU3UPYIOUIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTHYECKYIO (PYHKITHH

2.2

CchopMupOBaHHOCTh YMEHHUH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
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Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

aTOMOB XUMHYECKHX 3JIeMeHTOB 1 - 4 mepuoaoB [lepuoauueckoil cucTeMsl
xumudeckux siemeHtoB .M. MenaeneeBa, ucmosib3ys noustus "s-, p-, d-
JJICKTPOHHBIE  OpOWTAIM", '"dHEPreTUYeCKue YpPOBHHU', OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHUUYECKHX D3JIEMEHTOB M UX
coequHeHW 1o mepuogam u rpynmnam Ilepuonnyeckoil cucTembl
xumudeckux asementoB [[.1. MeHnieneeBa

2.3

ChopmupoBaHHOCTh yYMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPraHMYECKHUX BEIIECTB Pa3IUYHBIX KIIACCOB,
MOATBEPXK/IAaTh  CYIIECTBOBAaHME  TEHETHYECKOM  CBSI3M  MEXIY
HEOpPraHUYECKUMU BEIIECTBAMHU c MTOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN

2.4

CdopmupoBaHHOCTH yMEHUMI yCTaHaBJIMBAaTh MIPUHAJIEKHOCTh
HEOPraHMYECKUX BEIECTB II0 HUX COCTaBYy K OIPEAEICHHOMY KJIAcCy
(rpymmne) coeauHEHHWH (MPOCThle BElIeCTBA - METAUIbl MU HEMETallbl,
OKCH/Ibl, OCHOBAHMSI, KUCIIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH)

2.5

CdopmMupoBaHHOCTh YMEHUN UCHOIb30BaTh XUMUYECKYIO CUMBOJIUKY AJIs
cocTaBlieHUs] (OpPMYJI BEUIECTB W YpPaBHEHHUH XHMHYECKHUX pEaKIHid,
cucremarnyeckyro HoMmeHkiatypy (IUPAC) u TpuBuasibHble Ha3BaHUS
OTIENbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbIA ra3, YIIEKHCIBIA ras,
aMMHaK, TramieHas U3BeCTb, HeraleHas U3BeCTh, MUThEBAs COJA, MUPUT U

Jpyrue)

2.6

ChopmupoBaHHOCTh yMEHUN XapakTepus3oBaTh (OMUCHIBATH) OOIIME
XUMHYECKHE CBOWCTBA HEOPTAaHMUYECKUX BEIISCTB Pa3IMIHBIX KIIACCOB,
MOATBEPKAATh  CYIIECTBOBAaHWE  TIEHETHMYECKOW  CBSI3U  MEXIY
HEOPTaHHUYECKUMU BEICCTBAMH c MTOMOIITHIO ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi

2.7

CchopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBIMOJHATE XUMHYECKUMN
SKCIIEPUMEHT (pa3lioKeHHE TEepOKCHIa BOJOpOJa B IMPUCYTCTBUU
KaTaJau3aTopa, OIPEIEIEHUE Cpelbl PacTBOPOB BEIIECTB C ITOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOpa, BIUSHUE pa3IUYHbIX (AKTOpPOB Ha
CKOPOCTh ~ XMMHYECKOM  peakiuu, peakuud HOHHOro  oOMeHa,
KauecTBEHHbIE pEeaKkluu Ha cyibdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHMS, PEIIEHUE DOKCIEPUMEHTAIBHBIX 337ad 0 TEeMaM
"Metamnbel" u "Hemeramnel") B COOTBETCTBHUM C TpaBUJIaMH TEXHUKU
0e30macHOCTH TpU OOpaIleHWHd C BeIIeCTBAaMM U JIAOOPAaTOPHBIM
00opy/IoBaHUEM; MPEACTABIATh PE3YJIbTaThl XUMUYECKOTO HKCIIEPHUMEHTa
B ¢opMe 3amuCH YpaBHEHHH  COOTBETCTBYIOIIMX  pEAKIUH U
(bopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YyIbTaTOB

2.8

ChopMHUpOBaHHOCTL ~ YMEHUW  COONIOZATH  TpaBWja  IOJIH30BAHUS
XUMHAYECKOH TMOCyloi H J1abopaTopHBIM O00OpyIOBaHHEM, a TaKxke
MpaBujIa OOpaleHus ¢ BEMIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH IO
BBITTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB

2.9

CchopMupOBaHHOCTh YMEHHH XapaKTepHU30BaThb XUMHUECKHE MPOIECCHI,
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Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero 00pa3oBaHus

JeKalMe B OCHOBE IPOMBIIIJICHHOTO TMOJYyYEHUS CEPHOM KHCIIOTHI,
aMMMaka, a Takke C(HOPMUPOBAHHOCTh TPEACTaBICHUH 00 00mux
HAay4YHBIX MPHUHIMIIAX U JKOJOTUYECKUX MpobdjIemMax XUMHYECKOIrO
IIPOU3BOJICTBA

XuMus ¥ xkn3Hb. PacueTsl

3.1

ChopMHUpPOBAaHHOCTh TMPEJACTABIACHUH O XHUMHYECKOH COCTaBIISAIOIICH
€CTECTBEHHOHAYyYHOW KapTHHBI MHMpA, POJIM XMMHMH B IO3HAHUU SIBICHUN
OpUpoAbl, B (OPMHUPOBAHMM MBIIUIEHUS U KYJIbTYPbl JMYHOCTH, €€
(GYHKIMOHATBHOM  TPaMOTHOCTH,  HEOOXOJMMON Ui peuieHHUs
MPAKTUYECKUX 3a7a4 U OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3/I0pOBBIO U IIPUPOJIHOM cperie

3.2

CpopMUpPOBAaHHOCTh YMEHUW KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(pOpPMAILIKIO, MOJIyYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB (CpeICTBa MAacCOBOM
KOMMYHUKAIUHU, ceTh UHTEpHET U ipyrue)

3.3

ChopmupoBaHHOCTE  yMEHHI  COONIONATh MpaBWIA  AKOJIOTHYSCKU
11e1ecoo0pa3Horo MoBeACHUS B OBITY M TPYIOBOM NEATEIHHOCTH B LIESIX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOTHON CPEeIbl

3.4

Oco3HaBaThb ~ OMNAcCHOCTh  BO3JEWUCTBUS  HAa  JKUBBIE  OPraHU3MBI
OIIpEICIICHHBIX BEIECTB, MoHMMas cMbica nokazarens [1/IK, noscHaTe Ha
pUMepax CIOCOObl YMEHBIIEHUS W MPENOTBPALIEHHUS] WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa

3.5

ChopMupoBaHHOCTh YMEHHUH MPOBOJUTH BBHIYMCIEHUS C MCIIOJIb30BAaHUEM
MOHATHS "MaccoBasi A0Js BellecTBa B pacTBope', 00bEMHBIX OTHOLICHHM
ra3oB MPU XMMUYECKUX PEAKIMAX, MACCHI BEIIECTBA MM 00BbeMa ra3oB MO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM 00bEeMy OAHOTO U3
Yy4YacTBYIOIIMX B peaKkIUH BELIeCTB, TEMIoBOro 3¢ddekra peakuuu Ha
OCHOBE 3aKOHOB COXpaHEHMs MacChl BEIIECTB, IpEBpallleHus U
COXPAaHEHHUs YHEPTUU

[Tposepsiembie ameMeHThI coaepkanus (11 kmacc)

Kon

[IpoBepsieMbIil AIEMEHT COJIEPHKAHUS

1 TCOpCTH‘lCCKI/IC OCHOBBI XUMHH

1.1 XuMu4eckuil sneMeHT. AToM. Sapo aToma, M30TOMBI. DJIEKTPOHHAS 000JI0UKa.

DHepreTuyeckre ypOBHHU, TOAYPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d-3I€eMEHTHI.
OcoOeHHOCTH pacIipe/ie/ieHUs] JIEKTPOHOB 10 OpOMUTAISIM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DICKTPOHHASI KOHPUTYpaIHs aTOMOB

1.2 [Tepuonuueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX 3y1eMeHTOB [[. 1.

MenpeneeBa. CBs3p mnepuoanyeckoro 3akoHa u llepuoanueckoil cucTeMsl
xuMHuueckux sieMeHtoB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpHER CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XUMHYECKHX D3JIEMEHTOB U
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Kon

[IpoBepsieMblIil AIEMEHT COJEPHKAHUS

O6p33yeMI>IX HMHU IIPOCTBIX M CJIIOKHBIX BCHICCTB II0O IpyIlaM M IIE€pUOoJaM.
3HaucHUE NepruoANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Ctpoenne BemniecTBa. XHMHYECKass CBA3b. Buabl XUMHUYECKOH  CBS3U
(KoBaJieHTHAs HEMOJISIpHAsE M TOJsIpHAs, HWOHHAs, MeTajuinyeckas). HoHbI:
KaTHOHBI U aHUOHBI. MeXaHNu3Mbl 00pa30BaHUs KOBAJICHTHON XMMHUYECKOM CBSI3U
(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIH). Bogopoanas cBs3b

1.4

Banentnocts. DnekrpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIECTBA. UMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBaA
BEUIECTB OT TUIA KpUCTauIMyeckol pewmeTku. IloHATHe O [AucCHEepcHbIX
cucremax. VICTMHHbBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast 101s BellecTBa B
pactBope

1.6

Knaccudukanus HeopraHmueckux coequHeHnit. HomMeHkaTypa HeopraHn4eckux
BELICCTB

1.7

Xumuyeckas — peakius.  Knaccudukamuss ~— XMMHYECKMX — peakuuil B
HEOPraHUYECKOW M OPraHMYEeCKON XMMHUU. 3aKOH COXPaHEHHUS MAacChl BEILECTB,
3aKOH COXPaHEHHUs U IPEBPALIEHUS SJHEPTUU [IPU XUMUYECKUX PEAKLIUIX

1.8

CKOpOCTB p€aKknuun, €€ 3aBUCUMOCTD OT PA3JIMIHBIX (l)aKTOPOB

1.9

OOpatuMble peakuuu. XuMH4Yeckoe paBHOBecue. DakTopbl, BIUSIOIINE Ha
COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense

1.10

DnexTponutuueckas auccoruanus. CunbHble U ciabbie 3aekTpoiuTsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KHCIIas, HEWUTpaibHas, IWIelouHas. Peakmum
HOHHOI0 0OOM€EHa

1.11

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC peaKkuunun

HeopraHqucxaﬂ XUMUA

2.1

Hemerannsl. Ilonoxxenne nemeramioB B lleproanueckoil cucteMe XUMUYECKUX
anemenToB JI.M. MenaeneeBa u 0cOOCHHOCTH CTpOoeHHUs aTOMOB. Dusndeckue
CBOMCTBa HEMETAJJIOB. AJIOTPOIUS HEMETAIIOB (HA IPUMEPE KUCTOPOAa, CEPHI,

dbocdopa u yriepona)

2.2

XWMHYECKHE CBOWCTBA BaXXHEUITUX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHA) M HX  COCOUHEHHH  (OKCHJOB,
KHCJIOPOJICOACPIKAIIMNX ~ KUCJIOT, BOJOPOAHBIX coenuHeHuit). [Ipumenenue
BOXKHENIIMX HEMETAJUIOB U UX COCAUHEHUMN

2.3

Meramnbl. Ilonoxenue MeramioB B Ilepuonnueckoit cucreMe XUMHUYECKHX
anemenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOCHHSI IJIEKTPOHHBIX 000JIOUYEK
aToMOB MeTauioB. Obmue gundeckue cBoicTBa MeTauioB. CIilaBbl METAILJIOB.
DIJIEKTPOXUMHUYECKUH Psijl HANIPSIYKEHU METaJlIoB

2.4

XWMHYECKHE CBOMCTBA BAXHEHIIMX METAIOB (HATPHWM, Kaaui, KaJbIIHiH,
MarHuii, aJTIOMUHHMA, ITUHK, XpPOM, JKele30, MeAb) U UX coenuHeHuil. OOue
CIOCOOBI MOTyYeHUs MeTAJIIOB. [I[puMeHeHe METAIIIIOB B OBITY 1 TEXHHUKE
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Kon [IpoBepsieMblIil AIEMEHT COJEPHKAHUS

2.5 I'eneTnyeckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAMICKAIMNX K PA3ITMYHBIM
KJ1Iaccam

3 XUMHS ¥ )KU3Hb

3.1 Ponp xuMum B oOecrieueHUH 3KOJIOTHYECKOM, DHEPreTUYeCKOW | IHIIEBON
0€30MacHOCTH, Pa3BUTUU MeIUIUHBL. [IOHSATHE O HAyYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMUYECKHUX PEAKLUN

3.2 [IpencraBiaenust 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO MOJIyYeHUs
BOXHEHIIMX BEIIECTB. YEIOBEK B MHUPE BEIIECTB M MATEPHUAVIOB: BaKHEUILIHME
CTPOUTEIBHBIE MAaTepuasbl, KOHCTPYKIIMOHHBbIE MaTEpHalIbl, KpPAaCKH, CTEKIIO,
KepaMHKa, MaTepHallbl JJIS SJEKTPOHUKH, HAaHOMATEPHaJIbl, OPraHUYECKHUe |
MUHEpaJbHbIE YI00peHus

3.3 XUMHSIT W 30pOBbE YEJIOBEKA: IIpaBUjIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX

MpenaparoB, MpaBuiia 0€30MaCHOT0 UCTIOIL30BAHUSI TIPETAPaTOB OBITOBOM XUMUHU
B [TOBCEIHEBHOM JKU3HU

Jlis mpoBesieHHs €IMHOrO IOCyJIapCTBEHHOIO 3K3aMeHa o xumuu (manee - EI'D mo
XUMHH) HCIIONB3YeTCs TMepedeHb (Koaudukarop) mpoBepsieMbIx TpeOOBaHHMN K pe3yibTaTam
OCHOBHOH 00pa3oBaTeibHON MporpaMMmbl CpefHero oOmiero oOpa3oBaHus MU
JJIEMEHTOB COJEPKAHUSL.

OCBOCHHA

[Tposepsiembie Ha EI'D o xumun tpeboBaHus
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTENIbHOMN MPOTrpaMMbl
cpenHero o0Iero oopa3oBaHms

Kon

HpOBepHeMHe TpeGOBaHI/IH K IpCAMETHBIM PE3YyJIbTaTaM OCBOCHUA

MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeNbHOMN MIPOrpaMMbl CPEAHETO 00IIero 00pa3oBaHus

TpeOoBaHUS
1 Branenue cucreMoil XMMUYECKUX 3HAHUN, KOTOPAst BKIIIOYAET:
1.1 OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUA DJIEMEHT, aTOM, H30TOIIbI,

AJIEKTPOHHAsT 000JI0YKa aToma, s-, P-, U-3JeKTpOHHBIC OPOUTAId ATOMOB,
OCHOBHOE M BO30YXKICHHOE COCTOSHHE aToMa, WOH, MOJEKyIa,
BAJICHTHOCTb, JIEKTPOOTPUIIATEIILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas

ca3b (O~ wm T-CBA3D | gparmele cBA3M), rHOpUAM3ALMSA ATOMHBIX
opOuTanelf, KpHUCTAJIMUECKas pelieTka, MoJib, MOJSIpHas  Macca,
MOJISIDHBI  00BEM, MOJISIpHAs KOHIIGHTpANHWs, pPacTBOPHI (MCTUHHEIE,
JHMCIIEPCHBIE  CHUCTEMBI), KPHUCTAIIOTHJPATHI, YIJIEPOAHBIM  CKEJeT,
GyHKIMOHATBHAST TPYIA, paJWuKal, W30MEphl, CTPYKTypHas Qopmyia,
n3oMepusi  (CTPYKTypHasi, reoMmerpudeckas (IUc-, TPaHCH30MEPHs),
TOMOJIOTHUECKUH  psii, TOMOJIOTH, VYIJIEBOJAOPOJBI, KHCIOPOA- W
a30TcoJepKaIllie COCAMHEHUS, OWOJIOTMYECKH aKTHUBHBIE BEILIECTBA
(yrmeBonpl, JKHpBI, O€IKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCIMHEHUS, KPEKUHT, pU(DOPMHHT, THUIIBI
XUMHAYECKHX pEaKuid (OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIC, 3K30- H
SHIOTEPMHUYECKHE, PEAKIIMM HMOHHOTO OOMEHAa, TOMO- M TeTepOreHHBIE,
oOpaTtuMble U HeoOpaTUMBIE), PACTBOP, SJICKTPOJIMTHI, HEIJIECKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsT JHCCOIMALUS, CTENEHb IUCCOIMALNU, OKHUCIHUTEINb,
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BOCCTAHOBHUTENb,  JJICKTPOJIM3, CKOPOCTh  XUMHUYECKOW  peakIuw,
XUMHUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHSI XUMUYECKOTO CTPOEHUSI OPIraHMUYECKUX BEIIECTB
AM. DbymnepoBa, Teopus  DJIEKTPOJIUTHYECKOW  JIUCCOLIMAIIUH,
Ilepuognueckuit 3akoH JI.MI. MeHnneneeBa, 3aKOH COXpAaHEHHs MaccChl),
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3BIK XHMHH, MHPOBO33PEHUYECKHE
3HAHHUA, JIEKAIIME B OCHOBE NOHMMAHHSA INPUUYMHHOCTU M CHUCTEMHOCTHU
XUMHUYECKUX SBJICHUI, COBpPEMEHHBIC IMPEACTABICHUS O CTPOCHHUHU
BELIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MMpCACTaBJICHUA 0 MEXaHUu3Max XUMHUYCCKHUX peaKum”I,
TEPMOIUHAMHUYCCKUX U KMHCTHYCCKHUX 3aKOHOMEPHOCTAX HMX IIPOTCKAHMA,
0 XUMHUYCCKOM PAaBHOBCCHUHU, JUCIICPCHBIX CUCTEMAX

14

(baKTOHOFI/IquKHe CBCACHHUA O CBOfICTBaX, COCTaBC, IIOJYYCHHU U
0e301macHOM HCIIOJBb30BaHUH BayKHEHUIITHX HCOPTaHUYCCKUX n
OpraHn4YCCKHX BCHICCTB B 6BITy n HpaKTHqCCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.5

o0IIMe HAyYHbIC MPHHIUIBI XHMHYECKOTO MPOM3BOJCTBA (HA HpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIIOTHI, aMMHaKa, METAaHOJa, MepepaboTKH
HeTH)

ChopmMupoBaHHOCTH YMEHHIA BBISBIISATH:

2.1

XAapPaKTCPHBIC NIPU3HAKU U B3aUMOCBA3b U3YUYCHHBIX HOHHTI/II\/’I, IMPUMCHSTDH
COOTBCTCTBYIOIIMEC TMMOHATHA TIpHU ONHWCAHWU CTPOCHHUA U CBOICTB
HCOPTraHNYCCKUX U OPIraHNYCCKUX BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHYECKHUX 3HAHUHA C TOHATHUSAMM U MPEICTABICHUSIMHU
JOPYTUX TPEAMETOB Il 0ojiee OCO3HAHHOTO TMOHUMAaHUS U OOBSICHEHHS
CYLIHOCTH MaTepUaIbHOIO €AMHCTBA MUpa

Cq)OpMI/IPOBaHHOCTB YMEHH UCITOJIB30BATh:

3.1

HANMEHOBAHUS XHMHWYECKMX COCJIMHEHUM MEXIyHApOIHOrO COI03a
TEOPETUUYECKON U MPUKIIAJHOW XUMUU U TPUBHAJIbHBIE Ha3BAHUS BELIECTB,
OTHOCSILUMXCA K M3YYEHHBIM KJIacCaM OPraHUYECKUX M HEOPTraHUYECKUX
COoeIMHEHNH

3.2

XUMUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (OPMYNT HEOpPraHHUECKUX
BEIIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIIEHHBIX U
CKEJIETHBIX) ()OPMYJT OPraHUYECKHUX BEILIECTB

ChopMupoBaHHOCTh YMEHUS KIaCCUPUIIMPOBATE!

4.1

HCOPraHNYCCKUC BCHICCTBA, CAMOCTOATCIBHO BBI6I/IpaTL OCHOBaHHA H
KpUTCPUH IJIA KJ'IaCCI/I(l)I/IKaHI/II/I HU3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHUYECKHE BEIECTBA, CaMOCTOSATEIBHO BBIOMpPATh OCHOBaHHUS U
KPUTEPHUH IS KJIacCU(PUKAIIUHN N3Y9aeMbIX XUMHYECKHX 00OBEKTOB

4.3

[0 pa3JWYHbIM IpHU3HAKaM (YUCILYy M COCTaBy pEearupyroliux BELIECTB,
TEIUNIOBOMY (P QEKTy peakluu, HW3MEHEHHMIO CTENEHEeH OKUCIIECHUs
3JIEMEHTOB, 0OPAaTUMOCTH PEAKLINH, YYACTHIO KaTaau3aTopa)
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ChopMHUpPOBAaHHOCTH YMEHHUSI XapaKTEPH30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30Y>KJI€HHOM COCTOSIHUM) U HOHOB XUMHUYECKHIX
aneMeHToB 1 - 4 mepuoaoB [lepuoanueckoit cucremsl .M. Menneneesa u
UX BaJCHTHBIC BO3MOXKHOCTH, HCIIOJIb3YS TIOHATHS S-, P-, d-3JEKTPOHHBIC
opOuTaIH, SHEPTETUUYECKUE YPOBHU

ChopmupoBaHHOCTE YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWCTB XMMHYECKHX JJIEMEHTOB W 00pa3yeMbIX WMH COEAMHEHUH II0
[IEpUOJIaM U IpyIIaM

ChopMUPOBAaHHOCTh YMEHHUSI COCTABISATh YPaBHEHHS XHUMHYECKHX
peakuuil ¥ pacKpbIBaTh UX CYLUIHOCTD:

7.1

OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIM MOCPEICTBOM COCTAaBICHHUS
AJIEKTPOHHOIO OajlaHca 3TUX peakuuit

7.2

YPaBHEHUS PEAKIUN pa3IMYHbIX THUIIOB; IIOJHBIE W COKpAICHHbBIC
ypaBHEHUS peaklMii HOHHOTO OOMEHA, YUUTHIBas yCIOBHS, MPU KOTOPHIX
3TU peaKkUru UIYT A0 KOHLA

7.3

peakuuii TUApOIM3a, peakUui KOMIUIeKcooOpa3oBaHMs (Ha IpUMeEpe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

ChopmupoBaHHOCTH YMEHHUS MOATBEPKIATh:

8.1

Ha KOHKDPETHBIX MPUMEPAX XapaKTep 3aBHCHMOCTH  PEAKIMOHHOM
CHOCOOHOCTH ~ OPraHMYECKHX COEJMHEHUH OT KpPAaTHOCTH M  THIIA
xoBaneHnTHOH cBsizu (O~ m T-CBA3N) piapmuOro BiAMSAHHMSA aTOMOB H
IPYIIl aTOMOB B MOJIEKYJIaX, a TaKKe OT OCOOEHHOCTEH pealu3alnn
Pa3sIMYHBIX MEXaHU3MOB IIPOTEKAHMS PEAKIIUI

8.2

XAapPaKTCPHBIC XUMHUYCCKUC CBOICTBa BCIIECCTB COOTBCTCTBYIOIIMMMU
OKCIICPUMCHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopMupoBaHHOCTb YMEHMS XapaKTepU30BaThb COCTaB U BaKHeHIIMe
CBOMCTBAa BEUIECTB, NPHUHAICKAIIMX K ONpPEICICHHbIM KJlaccaM U
IpyIIaM COoeIMHEHUH (TMPOCThie BEIIECTBA, OKCHJIbI, TUAPOKCHU]IBI, COJIH;
YTIEBOAOPOABI, MPOCThIe AU, CIUPTHI, (DEHOJIBI, AJIbJIETH/Ibl, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CJOXHBIE 3(UPBI, KHUPBIL, YIJIEBOAbI, AMHHBI,
aMUHOKHCIIOTBI, OEJIKN)

10

ChopmupoBaHHOCTE YMEHHUS TMPOBOAWTH pPacyeThl MO XUMHUYECKUM
dbopmynaM © ypaBHEHUSM XHMHYECKHUX PEAKIUH C HCIOIh30BAHUEM
(bU3MYECKUX BEIUYMH:

10.1

Macchl (00beMa, KOJMYeCTBa BEIIECTBA) MPOAYKTA PEeaKIUU, €CIH OJTHO U3
HWCXOJHBIX BEHIECTB JAHO B BUJIE PACTBOpPA C OMPEACICHHOHM MacCOBOU
JI0JIEl paCTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MIPUMECH )

10.2

MaccoBOM MM 00BEMHOM JI0JIH, BBIX0/Ia MMPOJYKTA PEAKLIUU

10.3

TETIOBOTO 3 dexTa peakuuit

10.4

00BEMHBIX OTHOIIIEHHI Ta30B

10.5

10 HAXOXKJICHUIO XUMUYECKOH (hOPMYIIbI BEIIECTBA
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11

Brnanenue cucteMol 3HaHMH O METOJAaX HAYYHOTO IO3HAHUS SBJICHUUN
IIPUPOJBI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX M YMEHHUE IIPUMEHATH
ATH 3HAHUS TPH SKCICPUMEHTAIBHOM HCCICIOBAaHUU BEIIECTB W JUIS
O6'b5ICH€HI/ISI XUMHUYCCKUX HBHGHHﬁ, UMCHOIIINX MECTO B Hpnpone,
MPAKTUYECKON JIEATEILHOCTH YEJIOBEKA U B MIOBCETHEBHON KU3HH

12

ChopmupoBaHHOCTh YMEHHSI MPUMEHATH (UCMOJIB30BaTh) 3HAHHUS O
COCTaBE M CBOMCTBaxX BEIIECTB I OKCIHEPUMEHTAIBHOM IPOBEPKHU
TUIIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW IPOTEKaHUs XHUMHYECKUX
peakuuii W MPOTHO3UPOBAHUS BO3MOXKHOCTEM HMX OCYLIECTBIICHUS,
CUCTEMHbIE XMMHUYECKHUE 3HAHMS Il OOBACHEHUS U TMPOTHO3UPOBAHUS
SIBJICHUM, WMEIOIIMX €CTECTBCHHOHAYUHYIO MPUPOAY; Il MPUHATHS
IPaMOTHBIX PELICHUN MTPOOJIeM B CUTYaIUsIX, CBI3aHHBIX C XUMHEH

13

ChopMHPOBaHHOCTh yMEHHS IUIAHHUPOBATh M IPOBOJUTH XHMHYECKHA
OKCIICPUMCHT (nonyquI/Ie U HU3Yy4YCHUC CBOMWCTB HCOPTaHUYCCKUX U
OpPraHMYEeCKHUX  BEIIECTB, KAauyeCTBEHHBIC DPEaKIUH  YIJIEBOJOPOJOB
Pa3NUYHBIX KJIACCOB M KHCIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB,
pelIeHne SKCIePUMEHTAIBHBIX 3a/1a4 10 PaClO3HABAHUIO HEOPTaHUUECKIX
U OpPraHMYeCKHX BEIIECTB) C COOJIOJEHHMEM TIpaBWiI 0€301acHOTo
oOpamieHHss C BEIIECTBAMH M JIaDOPAaTOPHBIM  O0OpPYIOBAaHUEM;
(bopMyIHpOBAThH SN UCCIEIOBAHMS;, MPEICTABIATE B PA3IUYHON (popme
pe3ynbTaThl  OKCIIEPUMEHTAa, AaHAIM3UPOBaTb M OLCHUBATh  HX
JOCTOBEPHOCTH

14

ChopMupOBaHHOCTb YMEHHUSI OCYILECTBIIAThH IIE€JCHAINPABICHHBIN MOUCK
XUMHUYECKON MH(OpMAallMK B pa3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-
Hay4Has JTUTepaTypa, CpecTBa MaccoBoi MH(popMalmy, cetb HTepHeT 1
Ipyrue), KpPUTHYECKH aHaJIM3UpOBaThb XMMHUYECKYI0 HH(OpMaluio,
nepepabaTbiBaTh €€ U HCIOJIb30BaThb B COOTBETCTBMM C ITOCTaBJIEHHOM
yueOHoI 3a1adeit

15

CpopMUpPOBAaHHOCT ~ YMEHHS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHHBAaTh HMH(POPMAIMIO C TO3HWIMA JKOIOTHYEecKol Oe30macHOCTH
MOCJIEICTBUIT OBITOBOM M TIPOM3BOJCTBEHHOM JEATEIILHOCTH YEJIOBEKa,
CBSA3aHHOM ¢ miepepaboTKoi BemlecTB;, CHOPMUPOBAHHOCTh YMEHUH
OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA dKUBBIE OPTAHU3MBI ONPEICITICHHBIX
BEIIECTB, MOHMUMAas CMBICI IOKa3aTeias MPEeAeIbHON  JTOIMYCTUMOU
KOHIICHTpPAllUM, W TIOACHITh HA TMpPUMEpax CHOCOObl YMEHBIICHUS |
MPEIOTBPALLEHHS UX BPEAHOTO BO3AEHCTBUS HA OPTaHU3M YEJIOBEKA

— IlepedeHb 3J1eMeHTOB cojep:kaHus, NpoBepsemMbix Ha EI'D nmo xumun

Kon

[TIpoBepsieMbIil AIEMEHT COJIEPHKAHUS

TCOpCTI/I‘IeCKI/Ie OCHOBBI XUMHH

1.1

Crpoenne BemiectBa. CoBpeMeHHasi MOJEIb CTPOEHUsI aTtoMa. Pacmpenenenue
OJICKTPOHOB IO JSHCPIrCTUYCCKUM YPOBHSAM. KHaCCI/I(i)I/IKaL[I/DI XUMHWYCCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHSI SHEPTeTHUSCKUX YPOBHEH aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXJAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs
KoH(urypanus aroma. BareHTHbIE 2IEKTPOHBI
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1.2

[lepuonuueckas cucremMa xumuyeckux odnemeHtoB .M. Mengeneesa.
@usnueckuil cmeica Ilepuonnueckoro 3akona .M. Menneneesa. [Ipuuunel u
3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB JJIEMEHTOB M MX COCIMHEHUU I10
nepuoiaM Y TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX
BEIIIECTB, BOJIOPOJIHBIX COCAMHEHM, BBICIIIUX OKCHUJIOB U THIPOKCHJIOB

1.3 BanentHocTb. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCICHUS

14 Buabl xumuyeckoi cBsi3u (KOBaJeHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPO/IHAS)
Y MEXaHU3MBI ee o0pazoBaHus. MeXMOJIEKYIIIpHBIC B3auMOJIeHCTBY. BerecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOC€HHUA. THUIBI  KPUCTaIMYECKUX
pemeToK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIMA KPUCTANIMYECKON PEIIeTKI

15 XuMuueckas peakius. Knaccudukanus XUMHYECKHUX peakuuii B
HEOPraHUYeCKOW U OPraHUYECKON XMMHUH. 3aKOH COXPaHEHUSI MacChl BEIIECTB

1.6 CKOpOCTh peakinu, ee 3aBUCUMOCTh OT Pa3IuYHbIX (haKTOPOB

1.7 TeroBbie 3G GEKTh XUMUYECKUX peakiuid. TepMoXxuMudeckne ypaBHeHHUs

1.8 OOpatumble peakuuu. XuUMHUYECKoe paBHOBecue. DakToOpbl, BIMSIOIIME Ha
COCTOSIHME XUMHUUYeCcKOoro paBHOBecus. [Ipunmun Jle [larense

1.9 DnektponuTrueckas aucconmanusa. CuiapHble M ciabbie 3ekTposnuThl. Cpena
BOJHBIX PACTBOPOB BEIECTB: KHCHas, HEWUTpaybHas, IienoyHas. CreneHp
IHACCOIMAMH. Peakiyu HOHHOTO OOMeHa

1.10 I'unponus coneii. MonHoe mpousBeneHue Boasl. Bogoponnsiii mokazatens (pH)
pactBopa

1.11 CriocoObI BeIpaskeHHUsI KOHIIEHTPAILIMK PACTBOPOB: MAaccoBasi A0JSI PACTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHUEHTpauus. HachllleHHbIE ¢ HEHACHILECHHBIC
pacTBOpbI, pacTBOPUMOCTh. Kprcramnoruaparsl

1.12 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeneHne BeniecTB B cpeaax ¢
pa3HbiM 3HaUeHHeM pH. MeToabl aeKTpoHHOTO OanaHca

1.13 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH

2 OCHOBBI HEOPTAHMYECKON XUMHH

2.1 Knaccudukanms HeopraHudeckux coennHeHnil. HoMeHkIaTypa HeopraHudecKux
BEIISCTB

2.2 XUMHUYECKHE CBOMCTBA BaKHEUIIMX METANIOB (HATPUHM, Kaluid, KabIUi,
MarHui, aJIOMUHUN, IIUHK, XpOM, KeJie30, MeIb) U uX coeaumHeHui. OOmue
CHOCOOBI TOTYYEHUS] METAIIOB

2.3 XUMHUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TaJOreHOB, CEpbl, a30Ta,
dbochopa, yrimepoma W KpeMHHs) HW = MX  COCOWHEHUNH  (OKCHIIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUMN )

2.4 I'eneTnueckas CBs3b HEOPraHUYECKUX BEIIECTB, MPUHAMICKAIMMNX K PA3IMYHBIM
KJlaccaMm

2.5 WNnentudukaius HEOpraHUYECKHX coeAuHeHuid. KadecTBEHHBIE peakiuu Ha
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HCOPraHNMYCCKHUC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKOM XUMUHU

3.1

OCHOBHBIE TOJIO)KEHUSI TEOPUU XHUMHYECKOTO CTPOEHHUS OPraHuYeCcKHUX
coequHennii A.M. BytiepoBa. YTiepoaHblil CKEIET OpraHU4YeCKONW MOJICKYJIbI.
KpaTHocTh xumuueckoii csazu, O~ n T-CBA3M | gpd. sp2- sp-ruGpuamsanun
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUYECKOTO
cTpoeHus MoJiekyil. ['omonoru. ['omonoruyeckuii psia. Mzomepust u uzomepbl

3.2

[Tonstue o  ¢dyaknuonanpHOM  rpynme.  OpueHTanMoHHBIE 3P HEKTHI
3aMECTUTEIIEN

3.3

[IpencraBierre o KiacCH(pUKAIMKM OPraHWMYECKUX BemiecTB. HomeHkmarypa
OPraHWYECKUX COCIWHEHUM (CHUCTEMATHYeCKas) M TPUBHAIbHBIC Ha3BaHUS
BOXHEHIIMX MPEACTABUTENECH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOHOpaAMKANBPHBIA ¥ WOHHBIM MeXaHU3Mbl peakuuu. [loHsTHE O
Hykieoduie u snexrpoduiie. [Ipasuno MapkoBHukoBa. [IpaBuio 3aiinesa

3.5

Ankanbl. XMMHUYECKHE CBOMCTBA aJIKAaHOB: TAJIOTEHUPOBAHUE, AETUIPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHMHI, H3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. [lukinoankanel. Crenudpuka CBOWCTB IUKIOATKAHOB C MAaJbIM
pa3MepoMm 1ukia. Peakuuy npucoeIMHeHUs U PaauKaJIbHOTO 3aMEIEHUS

3.6

AnkeHbl. XUMHUYECKHE CBOWCTBA: PEAKIIMU MPUCOCTUHEHUS (TaJIOTeHUPOBAHHE,
TUAPUPOBAHUE, TUAPOTAIIOT€HUPOBAHNUE, TUApATAllMsl), TOPEHUS, OKUCICHUS WU
nonumepu3anuu. [IpomblliuieHHBIE W J1a0OpaTOpHBIE CIOCOOBI  MOYYEHUS
AJIKEHOB

3.7

Ankaguensl. XMMHYECKHE CBOMCTBA alKaJUEHOB: PEAaKUHUHU IPUCOEAVHEHHUS
(ruapupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHHs U nojaumepusanuu. [lomyuenue
aJIKaJUeHOB

3.8

AnxuHpl. XMMHYECKHE CBOMCTBA: PEAKLMM IMPUCOEAUHEHHUS (TaJOre€HUPOBAHUE,
TUIPUPOBAaHUE, TUApATalUs, TMJIPOraJIOT€HUPOBAHNE) KaK CIOCO0 MOJIyuyeHUs
IIOJINMEPOB M JAPYTUX IOJE3HBIX NPOAYKTOB. Peaknum 3amemeHus. ['openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH JJIsi CBAPKU U PE3KU
MeTaioB. [Ipumenenue anerunena

3.9

Apenbl. XUMHUYECKHE CBOWCTBa O€H30JIa: peaKkIUu  JJIEKTPOOUIBHOTO
3aMeIeHus, TpUCOeNnHeHus (TUIpPUpPOBAHHUE, TaJIOTeHUpOBaHME). Peakuus
ropenns. OCOOEHHOCTH XMUMHYECKHUX CBOWCTB Toiyosa. [lomydenue OeH3oa.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB ctupona. [lommmepusanus CTHpoIa.
CriocoObI TTOTy4eHHST ¥ IPUMEHEHUE apOMaTHYECKHUX YTIIEBOI0POIOB

3.10

Couptel.  [lpenenbHele  OJAHOATOMHBIE CIHUPTHL. XHMMHYECKHE  CBOMCTBA!
B3aMMOJICCTBHE C HaTpUEeM KaK CIOCO0  yCTAaHOBJECHHUS  HaJIM4YUSA
TMJPOKCOTPYNIBI, €  TaJIOTEHOBOAOPOJAMH  KaK  CIOCOO  MOJIydeHMs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs AeTuapaTanus. Peakuus ropenus.
[lomyyenune »srTaHONa: peakuuss OpOKEHUS TIJIIOKO3bI, THApaTalys 3TUJICHA.
OTUIEHIVIMKOIb U INIMLEPUH KaK IMPEACTABUTENM IMPEAEIbHBIX MHOTOaTOMHBIX
CIIMPTOB

3.11

®enon. Xumuyeckue cBoWcTBa (eHoMa (peakuwu ¢ HATPHEM, THAPOKCHIIOM
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Hatpusi, opomom). [Tonyuenue dhenomna

3.12

Anpaeruapl. XUMUYECKUE CBOICTBA MpPENENbHBIX albJIETHI0B: THIPUPOBAHUE;
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO Tpynmy (peakuus 'cepeOpsHOro
3epkana", B3aumoaeicTeue ¢ ruapokcuaom Meau (II). I[Monyuenue mpeneabHBIX
aNbJCTUIOB: OKHUCJICHUE CIUPTOB, THApaTalus aneTuieHa. AILIETOH Kak
Mpe/IcTaBUTENb KeTOHOB. OCOOCHHOCTH pEaKIMu OKHCICHUS alleTOHa

3.13

KapOoHoBbie KHCIOTBI. XHUMHUYECKHE CBOMCTBA MPEJEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XMMHUYECKHUX CBOMCTB MypPaBbUHOMN KHCIIOTHI.
[Tonydenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHUCJICHHE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIIMPTOB, aJbJIETUI0B. BpIiClIMe mpenenbHble U
HeTpee/IbHbIC KApOOHOBBIC KHCIIOTHI

3.14

Cnoxnble >pupel u kupbl. CrmocoObl TONYYEHHS CIOXKHBIX I(QHPOB.
OOparuMocth peakuuu sTepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QHPOB B
MUIIEBOM M Tmap(dIOMEpHON HPOMBIIUICHHOCTH. JKUpPBI Kak CIIOKHBIE 3(UpPHI
IJIMLEpUHa U BBICIIMX KapOOHOBBIX KHUCIOT. XUMHMYECKHE CBOWCTBA KHUPOB:
TUIPUPOBAaHUE, OKHUCIeHUEe. ['maponus, Win OMBUIEHHE, >KUPOB Kak CIoco0

IIPOMBIIIJIEHHOT'O MOJIyY€HHUsI COJIel BBICHIMX KapOOHOBBIX KUCIIOT. Mba xax
COJIM BBICHIMX KapOOHOBBIX KUCIIOT

3.15

XHWMHMYECKHE CBOMCTBA IUIFOKO3BL: pEAaKIMM C Y4acTHEM CHUPTOBBIX U
aNB/ICTHIHOM TPYINI M MOJIOYHOKHUCIIoe Opoxenue. [IpuMeHeHUe TIIIOKO3BI, ee
3HAYEHHE B JKU3HEJCSTEIbHOCTH OpraHu3Ma. Jlucaxapuabl: caxapo3a, MajabTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. [ uaponus
mucaxapuaoB. Ilommucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJIEKYIl
KpaxMana, IJIMKOTeHa W LeJuloio3bl. (PU3MUecKkue CBOMCTBAa Kpaxmajga |
[EJUTIONIO3bl. XUMHMYECKHE CBOMCTBAa Kpaxmaja: THAPOJIN3, KadeCTBEHHas
peakus ¢ MoaoM. XMMHUYECKHE CBOMCTBA LEJTIONO3bI: THAPOIU3, MOIYYEHUE
s3¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
alleTaTHBIHN IIEJIK)

3.16

AMHHBI. AMUHBI KaK OpPraHU4eCKME OCHOBAHUA: PEAKLIUU C BOJOM, KHCIOTaMHU,
peakiusi TOpeHHs. AHWUIWH Kak TMPEeACTaBUTENh apOMATHYECKUX aMHUHOB.
XUMUYEeCKHE CBOWCTBAa AHWIMHA: B3aUMOJICHCTBHE C KHUCIOTaMH, OpOMHOMU
BOJIOM, okucieHue. [lomyyeHne amMuUHOB QIKWJIMPOBAHMEM aMMHaKa U
BOCCTaHOBJIEHUEM HUTPOIPOU3BOIHBIX YTIE€BOAOPOIOB

3.17

AMUHOKHCTIOTBI M O€NKH. AMHHOKHCIOTHI Kak aM(OTepHble OpraHHYecKue
coequHeHusi. OCHOBHBIE AMHHOKHCIOTHI, OOpasyromiue Oenku. XHUMHUYEecKue
CBOWCTBa OEJIKOB: TUIPOJIU3, JEHATYpaIUs, KaueCTBEHHBIE (1IBETHBIE) PEaKIMH
Ha Oesku

3.18

CTtpoeHre W CTpPYKTypa NOJMMEPOB. 3aBUCHUMOCTh CBOWCTB IOJIMMEPOB OT
cTpoeHHs] MoyieKyld. OCHOBHBIE CIOCOOBI TMOJIYYE€HHUS BBICOKOMOIEKYISIPHBIX
COG}IHH@HHﬁZ p€akuuu MmoJIuMEpu3alv U IOJUKOHACHCAIIUH. Knaccnquaunﬂ
BOJIOKOH

3.19

Nnentudukanus opraHUYECKUX coeAuMHEHUH. PemeHne sKcrepuMeHTaIbHBIX
3aJla4 Ha paclo3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'eneTnyeckas CB3b MEKYy KJIAaCCAMHU OPraHUYECKUX COCIUHEHUN
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4 XuMHA U KU3HD

4.1 Xumusi B TIOBCEAHEBHOM >Ku3HH. [lpaBuia Oe3omacHON pabOThl C EIKHUMHU,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMU, CPEACTBAMH OBITOBON XUMUU

4.2 XUMUA U 3I0pOBbE. XUMHS B MEAUIIMHE. XUMHS U CEIILCKOE XO35UCTBO. XUMUS
B MPOMBINUIEHHOCTH. XUMHS M SHEPTETHKA: IPUPOIHBIN U MOIYTHBIN HEPTIHOMI
ra3pl, WX COCTaB M wucnojb3oBanue. CocrtaB HepTH W ee TnepepadoTKa
(TIpupoAHBIE HCTOYHUKHU YTIEBOAOPOIOB)

4.3 XuMHUsT ¥ IKOJOTHS. XHMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpedapl M €ro
nocneactsus. OxpaHa rugpocdepsl, mouBbl, atMochepsl, Gaopsl U ¢GayHbl OT
XUMUYecKoro 3arpsizHeHus. Ilpobrema oOTXO0ZOB M MOOOYHBIX TPOIYKTOB.
AJnbTepHATUBHBIE HCTOYHUKU YHEPTHH

4.4 OOuye npencTaBieHUs] O MPOMBIIUICHHBIX CHOCO0aX MOIyYeHHs] XUMHUYECKUX
BELIECTB (Ha MpUMeEpe IMPOMU3BOJACTBA aMMHaKa, CEpHOW KHUCIOThI). UepHas u
nBerHas — Merauryprus.  Crexkiio M CWIMKAarHas  IPOMBIIUIEHHOCTD.
[Ipomblnennast  opranuudeckas  xumus. Celpbe 118~ OpraHM4ecKon

IIPOMBINIJIICHHOCTHU
5 Turbsl PaCUYCTHBIX 3a1a4
51 Pacuetrsl Macchl BelecTBa WU o0beMa ras3oB IIO HU3BCCTHOMY KOJIMYCCTBY

B€IICCTBA, MaCcC€ NN 061>eMy OIHOTI'O M3 YYaCTBYIOIIUX B PCAKI[MH BCIICCTB

5.2 Pacuets! TernnoBoro 3¢ dexra peakuuu

5.3 PacueTbl 00bEMHBIX OTHOLIEHHH ra30B IPU XMMUUYECKUX PEaKIMsIX

5.4 Pacyetrsl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, E€CIU
OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)

5.5 Pacuersl MaccoBoil miaM 0OBEMHOW J0JM BbIXOAA NPOAYKTa pEaKUUH OT
TEOPETUYECKH BO3MOKHOTO

5.6 Pacuetsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIH OJTHO
W3 BENIECTB JaHO B BHJE pacTBOpa C ONPEACICHHOM MacCOBOW JOJen
PacTBOPEHHOTO BELIECTBA

5.7 Pacuetsi ¢ wucnonp3oBaHMeM TOHATUH  "MaccoBasg jgons", "MojsipHas
KOHIIEHTpanus'", "pacTBOPUMOCTB"

5.8 Haxoxnaenne MonexkynasipHOH (OpMysbl OpraHMYECKOro BEIIeCTBa IO €ro
IUIOTHOCTH M MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB, WM IO
MPOIYKTaM CTOpaHus

Conep:xxanue yueOHOTI0 npeamera
10 k1ace
1. TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU
IIpenMer opraHn4ecKol XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B MOJTYyYCHUHU
HOBBIX BEUIECTB U MaTepuaioB. Teopus cTpoeHus opraHndeckux coequHennii A.M. byrneposa,
e€ ocHOBHbIe TONOKeHUsA. CTpyKTypHble (OpMyJbl OpPraHMYECKUX BeliecTB. [ omoiorus,
nu3oMepUsl. XMMUYecKas CBSI3b B OPraHMUECKUX COSUHEHUSX — OJUHAPHBIE U KPaTHbBIE CBSI3H.
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[IpencraBnenrie o  kiIaccuUKAUM  OpPraHMYECKHX  BemlecTB. HoMeHKIaTypa
OpPraHWYECKUX COEJUHEHUN (CUCTeMaThuecKas) W TPUBHAJIbHBIE HA3BaHMUS BaKHEUIIUX
IIpEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

IKcnepumenmanbHbvle MeMOoObl U3YUEHUA 6EULECE U UX NPECPAULEHUTL:

— O3HAaKOMJICHHE ¢ O0paslaMH OpPraHMYeCKHUX BEIIECTB M MaTepHajlaMd Ha MX OCHOBE,
MOJICTTUPOBAHUE  MOJICKYJ  OpPraHMYeCKHMX  BEHIECTB,  HAONIOJICHWE ¥ OIHUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAIICHUI0 OPraHUYECKHX BEIIECTB NpPH HArpeBaHUU
(rutaBiieHue, OOYTIIMBaHUE U TOPEHUE).

2. YraeBoaopoabl

AJKaHbI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psia. MeTaH M 3TaH — MpoCTeUIIne
MPEJICTAaBUTENIN ajJKaHOB: (U3NYECKME U XHMMHUYECKHME CBOMCTBa (peakuuu 3aMelIeHHs] U
TOpPEHUS ), HAXOXKACHHUE B IPUPOJIE, MOJTYyUSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN PsAZl. DTHICH U MPOIMIICH — IPOCTEHIINe
MPEACTABUTENM AJKEHOB: (PU3WYECKHEe W XUMHYECKHME CBOMCTBA (peakiuu TUIPUPOBAHMS,
raJIOreHUPOBAHUS, TUIpATAIlUU, OKUCJICHHS U TIOJIMMEPHU3ALIUN ), TIOJIyU€HHE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u merminOyraauen-1,3: cTpoeHUe, BaXKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKUH psAld. ALETUIEH —
MPOCTEHIINN MPEACTaBUTEb aJIKUHOB: COCTaB, CTPOEHHUE, GU3NYECKUE U XUMUYECKUE CBOICTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIIH, TOPEHHS ), TOy4YEeHUE U IPUMEHEHHE.

Apenbl. benzoin: cocraB, crpoeHue, (GU3MYECKUE U XMUMHYECKHE CBOMCTBA (peaKiuu
TaJIOTEHUPOBAHUS W HUTPOBAHM), TOJyYEHHE W HpUMEHeHue. Toiyod: cocTaB, CTPOEHUE,
bu3NYecKre U XUMUYECKHE CBOMCTBA (PeaKluy TaJOTeHUPOBAHUS U HUTPOBAHMS ), TIOTYUYECHUE U
npuMeHeHrne. TOKCHMYHOCTh apeHOB. ['eHeTwueckass CBs3b MEXIy YIJIEBOJOPOJaMH,
MIPUHAISKANTIMHI K Pa3JIMYHBIM KJIaccaMm.

[TpupoaHbIe HCTOUYHUKH YTIIEBOIOPOAOB. [IpUpoaHEbIii a3 U MONMyTHRIE HE(TAHBIE Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrocoObl miepepaboTku HedTHU: TMEperoHkKa, KPEeKUHT
(TepMuyUecKkHii, KaTanuTUYeCKuit), muposu3. [IpoxykTsl nepepaboTku HEDTH, UX IPUMEHEHHE B
MPOMBINIIICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro MepepadoTKH.

JKcnepumenmanbvHbvle MemoObl U3YUEHUA 6EULeCHE U UX NPEeCPAUEHUTL:

- O3zHakoMJieHHE ¢ o0Opa3lamH IJIacTMacc, KaydyKoB M pe3uHbl, Koyuekiuu «HedTe» u
«YTonby», MOACIUPOBAHHWE MOJIEKYJ YIIEBOJAOPOJAOB M TaJOr€HOMPOU3BOJHBIX, MPOBEICHUE
NPAKTHYeCKOH padoThl: OTydyeHUE STUIICHA U U3YUYEHUE €TI0 CBOMCTB.

Pacuémmnuie 3a0auu:

— Boruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00BbEMa, KOIWYECTBA
HCXOJHOTO BEIIECTBA WM TMPOAYKTA PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOTO M3 UCXOHBIX BEIIECTB WU MIPOTYKTOB PEAKIIHN).

3. Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenbHbIe OHOATOMHBIC CHOUPTHL. METaHON W STAHOJ: CTPOCHHE, (U3HUYECKUE U
XUMUYECKHE CBOMCTBA (pEaklWy C aKTUBHBIMH METaJIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHHUE),
npuMeHeHue. BoiopoHbie CBs3M MeX Ay MOJEKyJaMu CUpTOB. [leficTBUe MeTaHoJa U 3TaHOJa
Ha OpraHu3M YeJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. DTHICHTIUKONb W TIUIEPUH: CTPOCHUE, (U3HUYECKUEe U
XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO LIEIOYHBIMU METANIaMH, KAUECTBEHHAsI peaKklvs Ha
MHOTOATOMHBIE CcHupThl). JleiicTBME Ha opraHu3M uYernoBeka. [IpuMeHeHHWe TiulepuHa |
STUJICHTJIUKOJIS.

29



@DeHOoN: CTpPOEHUE MOIEKYNbI, (U3MYECKHe M XUMUYECKHEe CBOMCTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl W KeTOHBL. DopManbAeruj, ameTaabJCTUA: CTpPOeHUe, (U3MUECKUe W
XMMUYECKHE CBOMCTBA (peaklUM OKHUCICHUS W BOCCTAHOBJICHUS, KAYECTBEHHBIC PEAaKIIHH),
MOJIy4YeHUE U IPUMEHEHUE.

AuetoH: cTpoeHHe, (U3NYECKHE W XHUMHUYECKHE CBOMCTBa (peakuuu OKHCIEHUS HU
BOCCTAHOBJICHHUSI ), IOJTy4YEHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOTHl. MypaBbUHAS U YKCYCHAsl KHCIOTHI:
CTpoeHHe, PU3nYecKre 1 XUMUYEeCKre CBOWCTBa (CBOMCTBA, 00IIME IS Kilacca KUCIOT, PeaKIus
sTepuduKanmm), ToNydyeHue U TnpumeHeHue. CrTeapuHOBas U OJICMHOBAsT KHCIOTHI Kak
MPEJICTABUTENIN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
MX MOIOIILIEE JICHCTBHUE.

CrnosxxHble 3(UPBI KaK MMPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ MAPOIU3 CIOXKHBIX d(HUPOB.
Kupsl. I'maponus xupos. [IpuMenenue xxupoB. buonoruueckas poib KUPOB.

YrneBoabl: cocTaB, KiacCHU(PHUKAIUS YIIeBOI0B (MOHO-, M- U Moiucaxapusl). ['moko3a
— MPOCTEHIINI MOHOCaxXapHa: OCOOCHHOCTH CTPOEHHUS MOJIEKYINbI, (PU3MUECKHe U XMMHUYECKUE
cBoiicTBa (B3ammojeiicTBue ¢ ruapokcugom Meau (II), okucieHne amMMHauHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBICHHWE, OpOKEHHE TIIOKO3BI), HAXOXJICHHE B TPUPOJIE,
npuMeHeHue, ononoruyeckas posib. DotocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Caxapo3a — mOpeICTaBUTENb AMCAXapPUIOB, THAPOJIN3, HAXOXKIECHUE B TMPUPOAE U
MpUMEHEHHE.

Kpaxman u nemnronosa kak npupoaHbie monumepbl. CTpoeHHEe Kpaxmania U HEeJUTH0JI03bI.
duznyecKkue U XUMUYECKHE CBONCTBA KpaxMaia (THIPOIn3, KaYeCTBEHHAs PEaKIUs C HOJAOM).
IKcnepumenmanvHbvie MeMOObl U3YUEHUA 6EU4eCE U UX NPECPAULEHUTL:

- [IpoBenenue, HAOMIOCHUE U OMTUCAHUE IEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CITUPTOB,
KaueCTBEHHBIE PEaKIUHU OJHOATOMHBIX CIUPTOB (OkucineHHe dTaHona okcuaom wmeau(Il)),
MHOTOaTOMHBIX CIIUPTOB (B3auMojeilicTBue rauniepuHa c¢ ruapokcuaom menau(Il)), anpaernnos
(okucneHHMe aMMHauyHBIM pacTBopoM okcujpa cepebpa(l) wu  ruapoxcumom  memu(Il),
B3aMMOJICHCTBHE KpaxMalia ¢ M0JIOM), IPOBEJICHIE MPAKTHYeCKOi padoThi: CBOICTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

Pacuémmnuie 3a0auu:

— Boruricnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOIWYECTBA
HCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMUA 10 H3BECTHBIM Macce, O0BEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOTYKTOB PEAKIINN).

4, A3oTcoepikaiiue OpraHudeckue coeJuHeHust

AwmuHBI. MeTUIaMuH U aHUJIUH: COCTaB, CTpOeHUe, (GU3NIECKUE U XUMUYECKHE CBOMCTBA
(ropenue, B3aUMOJICHCTBUE C BOJIOW U KHUCIIOTaMU).

AMUHOKUCIOTHI Kak amQOTepHbIe OpTraHWYecKue coeauHeHus. Dusznueckue Hu
XMMUYECKHE CBOWCTBA AaMMHOKHUCIOT (Ha MpuUMepe TIulKHA). buonormyeckoe 3HaYEHUE
aMUHOKHCIOT. [lenTuabl.

benku kak mpupoAHbIE BHICOKOMOJIEKYJsIipHBbIE coenuHenus. [lepBuuHas, BTOpUYHAs U
TpeTu4yHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OENKOB: THAPOJU3, JAEHaTypaius,
KaueCTBEHHbIE PEaKIK Ha OENKHU.

IKcnepumenmanvHbvie MemMoObl U3YUEHUS 6EULECINE U UX NPECPAUEHUTL:
— HabGmronenne u omucaHue JEMOHCTPALMOHHBIX OIBITOB: JICHATypalus OCNKOB MpH
HarpeBaHuU, [IBETHbIE PEAKIINH OCIIKOB.
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S. BbicokomosieKyIsipHbIEC COCTUHEHHS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUI: MOHOMEp, IMOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEAHsIs MOJIeKyJspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALUs U MTOJIMKOHEHCALINS.

[Inactmacchl  (MOJIMATWIICH,  HOJUIPONWICH, NOJUBUHWIXJIOPHUA,  MOJUCTHPOIN).
HarypanbHbIli 1 CHHTETHYECKHE Kaydyku (OyTaaueHOBBIN, XJIOPOMPEHOBBIH M M3OMPEHOBBIN).
Bonokna: HarypanbHble (XJIONOK, HIEPCTh, IIENK), HCKYCCTBEHHbIE (AlETaTHOE BOJIOKHO,
BHCKO03a), CHHTECTHYECKHE (KaIPOH M JIABCaH).

IKcnepumenmanvHbvie MemoOvl U3YYEHUs GEULECIE U UX NPECPAUEHUTL:
- O3zHakoMjieHHEe € OO0pas3laMu MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMace,
Kay4yKOB.
Mescnpeomemmnuie ceasu:
— Peanuzanus MeXnpeIMETHBIX CBSI3€H MpU M3YyYEHUU opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX MOHSTUHA, TaK U
MOHATUH, ABIISAIOIIMUXCA CUCTEMHBIMU JUISI OTAENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.
— OO0mure ecTeCTBEHHO-HAyYHBbIE TOHATHA: SBJICHHE, HAayuHbIM (akT, TUMIOTe3a, 3aKOH,
TEOpus, aHaluu3, CHUHTE3, KIacCHU(pUKalusi, MEePUOJUYHOCTb, HAOIIOACHHE, W3MEPEHUE,
3KCHEPUMEHT, MOJECIUPOBAHUE.
— ®usnka: MaTepus, SHEprus, Macca, aToM, D3JIEKTPOH, MOJIEKYJa, IHEPreTHUECKUn
YpOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIeCTBA, (M3MUECKUE BETUYMHBI U
€UHULbI X U3MEPEHHUS.
- buonorus: knerka, opranusM, 6uochepa, oOMeH BelIeCTB B OpraHuszMme, (pOTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).
- ['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.
— TexHonorus: NUILNEBBIE NPOAYKTHl, OCHOBBI DPALMOHAIBHOIO MHUTaHUS, MOMOIINE
CPEJICTBA, JIEKApPCTBEHHbIE M KOCMETHUYECKHME Ipenaparbl, MaTepualbl W3 HCKYCCTBEHHBIX U
CUHTETHUYECKHUX BOJIOKOH.

11 kaacc
1. Teopernueckne 0CHOBbI XUMHH

XuMHUeCKUl 3neMeHT. AToM. Sapo aroma, H30TOIBL. OIEKTPOHHAas 000J0YKa.
DHepreTHyeckre YpOBHH, IMOyPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacripesielieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DneKTpOHHasE KOH(PUTYpAIHs aTOMOB.

Ilepnonnueckuit 3axkoH u Ilepumonnueckass cucrtema XuMuyeckux snemeHToB ..
MenneneeBa. CBs3b mnepuoauyeckoro 3akoHa U Ilepuoanueckoil CHCTEMbI XUMHUYECKUX
anemeHToB /.M. MenzaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenne BemiecTBa. XUMHUECKass CBSA3b. BHJBI XUMHUECKOW CBSI3M (KOBaJEHTHAas
HEMoJISIpHasl W TOJSApHas, MOHHAs, MeTajndeckas). MexaHu3Mbl 0Opa3oBaHHsI KOBaJCHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M OHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTS.
DIIEKTPOOTpULATENBHOCTh. CTeNeHb OKHUCIICHNs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIECTBA. THMBl KPHUCTAUIMYECKUX PEMIETOK. 3aBHCHUMOCTh CBOMCTBAa BEIIECTB OT THUIMA
KPUCTAJUIMYECKON PEIIETKH.

[TonsaTne o mucnepcHbIXx cucremax. VMCTHHHBIE M KOJUIOMAHBIE PacTBOpBL. MaccoBas
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J10J1s1 BELIECTBA B pacTBOPE.

Knaccugukanuss HeopraHumdeckux coequHeHund. HomeHknaTypa HeopraHMYECKuX
BellecTB. ['eHeThueckass CBSA3b HEOPTaHWYECKUX BEIIECTB, NMPUHAMISKAUIMX K pPa3IMYHBIM
KJ1accam.

Xumuyeckas peakuus. Kiaccupukanus XMMHUYECKHUX peaklMii B HEOPraHUYECKOH u
OpPraHMYECKON XMMHUU. 3aKOH COXpPAHEHHSI MACChl BEIECTB, 3aKOH COXPAHEHHs U MPEBPAIICHUS
SHEPrUU MPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, e€ 3aBUCHMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTUMble peakiMH.
Xumuyeckoe paBHOBecue. DaKTOpbl, BIUSIOUIUE HA COCTOSHHUE XMMHYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexTponuTtHyeckas nucconuanus. CunbHble U cradble 3JeKTpoauThl. Cpena BOAHBIX
pacTBOpPOB BEILLECTB: KHUCHas, HEUTpanbHas, 1ieaoyHas. [loHsATHE O BOAOPOJHOM IOKa3aTelie
(pH) pactBopa. Peakuuu wnonHoro oOmeHa. ['Maponu3 HEOpPraHMYECKMX U OPraHUYeCKUX
BEIIIECTB.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loHsTHE 00 3JEKTpOiH3e paciuiaBoB U
pacTtBopoB couieid. [Ipumenenue anexkTponusa.

DKcnepumenmanbHbvle MemMoObl U3YYUEHUA 6EULECHI8 U UX NPEBPAUCHUIL:

— Hemonctpauust Tabmun «llepuonnyeckass cucrtemMa XuUMHYeCKHX osiemeHtoB J[.U.
MenpeneeBay, H3ydeHHUE MOJENed KPUCTAJUIMUECKUX PEHIETOK, HAOJIIOJCHHE W OIHCaHUe
JEMOHCTPAIIMOHHBIX U JIaOpaTOpPHBIX OMBITOB (pa3lioKeHHE TMEepoKcHIa BOAOpOAa B
IOPUCYTCTBUM  KaTaJ3aTopa, OINpEAENIEHUE Cpeibl pPACTBOPOB BELIECTB C  IOMOIIBIO
YHHMBEPCAIbHOIO MHAMKATOPA, peaKlMi HOHHOTO OOMEHa);

- IIpoBenenue mpakTuyeckoil padorbl «BiusHue pa3nuyHbIX (AKTOPOB HA CKOPOCTb
XUMUYECKON PeaKLum».

Pacuémmnuie 3a0auu:

— Pac4y€rbl 1o ypaBHEHMSIM XUMHYECKMX PpEaKLIMi, B TOM YHUCIE TEPMOXMMHUYECKHE
pacuéTsl, pacYETHI C UCIOIB30BAHUEM IOHATHUS «MACcCOBast 10JIs BELECTBAY.

2. Heopranuyeckas xumusi

Hemerannel. [lonoxenue HemerauioB B Ilepuoanueckoit cuctemMe XHMHUYECKUX
anemeHToB J[.MI. MenneneeBa M OCOOCHHOCTH CTpPOCHHS aTOMOB. Du3nWyecKHe CBOWMCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoaa, cepsl, hochopa u yriiepoaa).

XUMHUECKUE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (TaJOreHOB, cephl, a30Ta, (ocdopa,
yriepojia U KpeMHHUs) U MX COEAMHEHUH (OKCUIOB, KHCIOPOICOACPIKAIIMX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCTUHEHHH.

Mertannsl. Ilonoxxenune meramioB B Ileproanueckoil CUCTEME XMMHYECKHUX 3JIEMEHTOB
.. Menneneea. OcOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaioB. OO01ue
¢uznueckue cpoiictBa MeTayioB. CIUIaBbl METAJIOB. DJIEKTPOXUMUYECKUN Psii HANPSKEHUM
METaJIJIOB.

XUMHUYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATpWUM, Kaluid, KaJbI[UH, MarHuu,
ATIOMUHHM, LIUHK, XPOM, KE€JI€30, ME/Ib) U UX COCTUHEHUM.

O6ume crocoOsl momyyeHust MetamioB. Metamutyprusi. Kopposust MetanioB. CriocoObl
3alIUTHI OT Koppo3ur. [IpuMeHeHrne MeTanioB B OBITY U TEXHHKE.

IKcnepumenmanbHbvie MeMoObl U3YUEHUA 6EULeCE U UX NPECPAUEHUTL:
- N3yuenne kosuiekuuu «MeTauibl M CIIaBbl», 00pa3loB HEMETAJUIOB, MPaKTHYeCKast
padoTa «pelleHue SKCIEPUMEHTAIBHBIX 3a1a4 1o TeMme «Meramiel», NpaKkTuyeckasi padora
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«pElICHHe SKCIEePUMEHTANBHBIX 3amad mo Teme «Hemeramnsl», HaOMIOACHHE W OINHCAHUE
JEMOHCTPAIIMOHHBIX ¥ J1a00paTOPHBIX OMBITOB (B3aMMOJCWUCTBUE THUIPOKCHUIA ATIOMUHUS C
pacTBOpaMH KUCJIOT U LIEI0YEH, KAYECTBEHHbIE PEAKIIMY HA KATUOHBI METAJIJIOB).
Pacuémmnuie 3a0auu:
- Pacuérel mMaccel BemecTBa wid 00bEMaA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEIICCTB, pacu€Thl Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMHU, €CITH OJJTHO U3 BELIECTB UMEET MIPUMECH.

3. XuMud ¥ :KM3Hb

Ponrr xumum B 0OECHECYEHHM OSKOJOTHMYECKOM, DHEPreTHYeCKOW M  IHIINECBOU
0€30MacHOCTH, Pa3BUTHM MEIUIMHBL. [IOHATHE O HAay4YHBIX METOJIaX ITO3HAHHUS BEIICCTB H
XUMHYECKUX PEaKIUM.

[IpencraBnenuss 00 OOIMKMX HAYYHBIX MPUHIMIAX HPOMBIIUIEHHOTO TMOJIYYCHHS
Ba)KHEHIITNX BEIICCTB.

UenoBek B MHUpE BEHIECTB M MaTEPHUATIOB: BAXKHEHIINE CTPOUTEIbHBIC MaTEpHAIbI,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKd, CTEKIJIO, KepaMuKa, MaTepuajbl JJIs AJICKTPOHHKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMHUA U 310pOBbE UEJOBEKA: IMpaBWjia HMCIOJIb30BaHUA JIEKAPCTBEHHBIX IPEIapaToB,
npaBujia 6€30MacHOr0 MCIOJIb30BaHMS IPENapaToB OBITOBON XMMHUH B TTIOBCEHEBHOMN KU3HH.
Mescnpeomemmnuwie ceazu:

Peanuzanus MexnpeIMETHBIX CBSI3eH MPU U3YYEHUU OOIIeH U HeOpraHMYeCKON XUMHUH B
11 xnacce oCyIIECTBISETCA Yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSTHH,
TaK M TMOHATHUM, SBJISIFOIINXCS CUCTEMHBIMH JIJISi OT/IETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

- OO0mue ecTecTBEHHO-HAy4YHbIC MOHATHS: HAy4yHBIA (DaKkT, TUMOTE3a, 3aKOH, TEOpHUS,
aHam3, CHHTE3, Kiaccudukanmys, MEePUOIUYHOCTD, HaOJII0IeHNE, IKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, SBIICHUE.
- ®du3nka: maTtepus, SHEprus, mMacca, aTOM, JIEKTPOH, MPOTOH, HEHUTPOH, WOH, WU30TOII,
pPaauoaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUECKUN ypOBEHb, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.
- buonorus: knmetka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.
- ['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.
- TexHonorus: XUMUYECKass  MPOMBIIIICHHOCTD, MeTaJLUTypTHsl, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaos, CEIIbCKOXO03SMCTBEHHOE MIPOU3BOJICTBO, MHUIIeBas
MPOMBINIICHHOCTh, (papMarieBTH4ecKass MPOMBIIIIEHHOCTh, IMPOU3BOJACTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MATE€pPUAJIOB, 3JIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTHH.

TeMaTnuyeckoe NJIAHMPOBaAHUE

10 kiace
B ToM uncne Ha:
Ne KonunuectBo
HaumenoBanue pa3aenon MPaKTUYECKHE KOHTPOJIbHBIE
/11 4acoB
paboThI paboThI
1 | Teopernyeckue OCHOBBI 3
OPraHNu4eCKOr XUMHH
2 | YrneBomopo bt 13 1 1
3 | Kucnopoaconepxkariue 13 1 1
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OpPraHUYECKUE COCTMHEHHS
4 | AzoTcoaeprkaiiye opraHu4ecKue 3
COEJTMHEHUS
5 | BeicokomonekysipHble 2
COEJTMHEHUS
Hroro: 34 2 2
11 xknacc
Ne HanmenoBanue pasznenos Komungectso B ToM yncie Ha:
n/m 4acoB NPaKTUYECKHE KOHTPOJIbHBIE
paboThl paboThI
1 TeopeTnueckne 0CHOBbI 13 1 1
XUMHH
2 Heopranuueckas xumus 17 2 1
3 XUMHUS U )KU3Hb 4
HToro: 34 3 2
DJIeKTPOHHbIE 00pa30BaTe/ibHbIE PeCyPChl, HCNOJIb3yeMble NPH Pean3auuu
NporpaMmbl
Ne B
denepaabHom IIpeamer, kaace 20P
nepeune JOP
1.34.2.1. Xunmus 10 knace VYpoxku no yuebHOMy npeamery "Xumus"
1.34.2.2. Xunmus 11 knace VYpoku no yue6HOMY npeamery "Xumus"
30P " cnam ET'D. Cpennee ol1iee oOpazoBaHue.
S cmam EI'D. Xumus vﬂ pel H p o
Y4eOHBIN MOAYIb IO PELICHUIO TPYAHBIX 331aHUH
1.3.4.2.3. (MOJITyJIb TIO PEIICHUIO " " "
TpYIHbIX 3a7124) no yuebHomy npeamery "Xumus". 10 - 11 knaccer”.
py AO MznatensctBo "[Ipocsemnienue"
30P "Jlomamnue 3ananus. Cpennee oduiee
JlomamHaue 3agaHusl. A A " peil IH
1.3.4.2.4. obpazoBanne. Xumus'", 10 - 11 kmacc, AO
XuMus " "
N3parensctBo "l[IpocBelnenue
Tpenaxep "O06nako .
13425 3HI;H1/11?1" g(an 10 Tpenaxep "Ob6nako 3Hanui". Xumus. 10 kiacc,
""" j ' 00O "®wuzukon JIabc"
KJiacc
Tpenaxep "O06nako .
13426 3HI;H1/11?1" g(an 1 Tpenaxep "O06nako 3nanuit". Xumus. 11 kiace,
""" ' ’ 00O "®uzukon JIadc"
KJiacc
KommiekcHbiit 00pa3oBaTenbHbIN MaTepua Mo
XUMUH, BKITIOYAIONIUI CIICHAPUU YPOKOB, CLIEHApUU
W3YYEHUS TE€M, BUJICOYPOKH, FIEKTPOHHBIE
1.3427. | Xumns, 10 - 11 knaccs! i ACOYP P y
yueOHbIe TOCOOUS U TECThI C aBTOMAaTUYECKOM
MIPOBEPKOH JIJIs1 UCIIOJIb30BAHNUS HAa YPOKaxX U
CaMOIIOATOTOBKH YYallluXCsl

34




Ne B
(denepaabHom
nepeune JOP

IIpeamer, kaace

20P

1.3.4.2.8.

Tpenaxep "Obmako

3Hanuit". Xumus. 10

kJacc (yrayOiaeHHbIH
YPOBEHD)

D0P conepXuT cieayronme 1EeKTPOHHbIE
o0pa3oBaTeNbHbIE PECYPCHI: a) OTIOPHBIE
KOHCIIEKTHI (ITPEACTABIISIIOT COOOM
KOHIICHTPUPOBAHHYIO TEOPHIO ""HA OJIHOM cliaiize"
10 TeMaM MpeaIMeTa); 0) CaMOCTOsATEIbHBIE PAa0OTHI
(comepKaT UHTEPAKTUBHBIC 3aJaHUS C
aBTOMATHUYECKOM MMPOBEPKO); B) KOMILJIEKT
TEMaTHYECKUX KOHTPOJIBHBIX PaboT; I)
BUPTYalbHbIE JJabopaTopHbIe paboThl. Cosepikanue
D0P cootBerctByeT TpeboBanusm OI'OC COO u
®OII COO c yuerom (enepalibHON TPOrpamMmbl
BociTaHus 1 KOHIENINK MPenoIaBaHusl XUMHUH.
OT160p U ocnea0BaTeIbHOCTh U3YUECHUS
MaTepuala Coiep>KaHusl COOTBETCTBYIOT
benepanbHON pabouelt mporpaMmme OCHOBHOTO
oOuiero oopasoBanus npeamera " Xumus"
(yrmyOneHHBIH yPOBEHD)

1.3.4.2.9.

Tpenaxep "O0nako

3HaHuil". Xumus. 11

Kiace (yriayOaeHHBIN
YPOBEHbB)

DOP coaepXuT cleayroIue 3IeKTPOHHbIE
00pa3oBaTeNbHBIC PECYPCHI: @) OTIOPHBIC
KOHCIIEKTHI (IIPECTaBISIOT OO0
KOHIICHTPUPOBAHHYIO TEOPHIO ""HA OJTHOM craiizie"
Mo TeMaM TpeaMeTa); 6) caMoCTOsATENbHBIE Pa0OThHI
(comepskaT MHTEPAaKTUBHBIC 33aHUS C
aBTOMaTHYECKON MPOBEPKOil); B) KOMIUIEKT
TEMaTHYECKUX KOHTPOJIbHBIX padoT; I)
BUpPTYyaJIbHbIE JJAOOPATOPHBIE PabOTHI; 1) BapUAHT
KWM EI'D. Conepxxanue S0P cooTBeTCTBYET
tpedoBanusmM @PI'OC COO u ®OIT COO ¢ yuerom
(benepambHON IPOTPaMMbI BOCTIUTAHUS H
Konnenuun npenogasanus xumun. OT00p 1
MOCTIeIOBATEIHPHOCTh N3YUEHHS MaTepraa
COJIepKaHUsl COOTBETCTBYIOT (heiepabHON
paboueii mporpaMmme OCHOBHOTO OOIIETO
oOpa3oBanus npeameta "Xumus" (yriryOiaeHHbIH
YPOBEHB)

1.3.4.2.10.

Hudposoii kypc
"Xumus.
YrinyoneHHbIH
ypoBeHb" 10 knacc

Hudposoii kypc pazpaboTaH B COOTBETCTBUU C
denepanbHBIMUA TOCYIapCTBEHHBIMU
00pa3oBaTeNbHBIMU CTaHAAPTAMH, (QeiepaTbHBIMU
OCHOBHBIMH 00pa30BaTeIbHBIMU ITPOrpaMMaMH U
YHHUBEPCAIHHBIM TEMATHUECKUM KIIACCH(PUKATOPOM
JUISL UCTIOJIb30BAHUS MIPH pea3allii YacTH
0011e00pazoBaTebHON MTpOrpamMMBbl, hopMuUpyemMoi
yYaCTHHKAaMHU 00pa30BaTeIbHBIX OTHOIICHHUH 110
npeamety "Xumus. YTryOlIeHHbIH YPOBEHb"
(cpennee obuiee oOpa3oBaHue, yriayoJeHHBIH
YPOBEHb)
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Ne B
(denepaabHom
nepeune JOP

IIpeamer, kaace

20P

1.3.4.2.11.

Hudposoii kypc
"Xumusi.
YriyOneHHbIH
ypoBeHb" 11 knacc

Hudposoii kypc pazpaboTaH B COOTBETCTBUU C
denepalbHBIME TOCYAapCTBEHHBIMU
o0Opa3oBaTeNnbHBIMU CTaHAAPTaMH, (peiepaTbHbIMU
OCHOBHBIMH 00pa30BaTeIbHBIMU IPOTpPaMMaMH |
YHHUBEpPCAIbHBIM TEMATHUECKUM KJIACCU(PUKATOPOM
JUTSL ICTIOJIB30BAHUS TIPH PEATU3AINH YaCTH
00111e00pa3oBaTeIbHON MPOTrpaMMBbl, POpMUPYEMO
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH TI0
npeamety "Xumus. YTiyOJieHHbIH ypOBEHB"
(cpennee oOuee oOpazoBaHue, YriIyOJICHHBIN
YPOBEHB)

1.3.4.2.12.

Xumus. BupryansHbie
nabopaTopHbIe U
MpaKTH4eCKre paboThl

Xumus. 10 - 11 knace. YrinyOneHHslii ypoBeHs. B
O0P npencrasneno 13 moxyneit Ha 13
aKaJeMHYECKHNX 4acoB. B ocHOBe conepkaHuu
y4eOHOT0 MaTepualia MpeACTaBIeHbI Ja00paTOpPHbIE
paboTHI.

[Ipeanasznauen ist peaau3anuu 00s3aTeIbHON
4acTH 0011e00pa3oBaTeIbHON POrPaMMBI,
3aKpEIJICHUS 3HAaHUM, pa3BUTHUS HABBIKOB U
KOMIIETEHIIUH IIKOJIBHUKOB U SIBJISIETCS YACThIO
MH(POPMaIIMOHHO-00Pa30BATEIHLHOM CPEIbI
oOpa3oBaTenbHOU opranuzanuu. Ilpeanaraemslit
KOMIUIEKC BUPTYaJIbHBIX J1a0OPAaTOPHBIX U
npaktuyeckux padbot (BJIIIP) - aTo oOyuatomas
cpena, KoTopasi CpecTBaMy KOMITBIOTEPHOM
MHTEPAaKTUBHON BU3yaJIN3allH [103BOJISIET
LIKOJIbHUKaM MOJENIMPOBATh PEANIbHBIN
9KCHEPUMEHT, IPOBOJUTH y4eOHbIE HCCIIeI0OBAHHUS.
D10 0OpaszoBarenbHas cpejia, HalleJICHHAs! Ha
o0ecrieyeHne pa3BUTUsI yMEHUI 0Oyuaromierocs
CaMOCTOSITENIbHO (POPMHUPOBATH HOBBIE 3HAHUS,
(bopMyaMpOBATh UIEH, TOHITHS, TUTIOTE3bI 00
00BEKTax U ABJICHUSAX, B TOM YHUCIIE pPaHEe He
U3BECTHBIX, 0CO3HABATh JEPHUINUTHI COOCTBEHHBIX
3HAHWUW U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE
pa3BuUTHE
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