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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMUHM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DemepanbHOro 3akoHa OT 29.12.2012 Ne 273-®d3 «0O6
obpazoBanuu B Poccuiickoit denepannn», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHONW MpOrpaMMbl cpeHero obmiero oopazoanus (OOII
COO), mnpexacraBneHHbix B DelepadbHOM TIOCYJIApPCTBEHHOM 00pa30BaTEIIbHOM
craugapre .COO, c yuérom Konuenmuu mnpenogaBaHus y4eOHOTO MpeaMera
«Xumus» B 0o0pa3oBaTeNbHBIX  opraHusanmsx  Poccuiickoit ~ Pepepauuu,
peaTu3yIoNMX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPaMMbl, 1 OCHOBHBIC IOJOKECHUS
«Ctpareruu pas3Butus BocnuTanusi B Poccuiickoit @enepanun Ha niepuon a0 2025
rona» (Pacnopsxenue pazsutust PO ot 29.05.2015 Ne 996-p) .) .

OCHOBBI MTOAXOJ0B K pa3pabOTKe MPOrpaMM IO XUMHH, K ONPEIETICHUI0 001Ien
CTpareruu OOy4YeHHs, BOCIUTAHUS W OOy4YeHUSs, MPOBEICHUS Y4eOHOro mpeaMera
«Xumusi» g 10-11 kmaccoB Ha 0a30BOM ypOBHE pa3BUTHUS, COCTaBJIEHBI
koHnentyaibHbele monoxkeHuss O®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIeprKaHMusl, pe3yJIbTaTOB 00ydeHHUs U TPeOOBaHHI K 00YUYEHHIO. BBHIITYCKHUKOB.

Xumuueckoe o0pa3zoBaHue, MOTy4aeMoe BhITyCKHUKaMH 00111e00pa3oBaTebHON
OpraHu3anuu, SBISETCS  YacThlo WX  oOpasoBanHocTH. OHO  oOecreunBaeT
3aBEpIIAIONIMM ATall pean3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX  [IEHHOCTEH, MPUHLMUIIOB IEJIOCTHOCTH CHCTEMBl  XHMMHUYECKOTO
oOpa3oBaHus. DTU  IIEHHOCTHM  KacalOTCsl  IO3HAHUSI  COJHEYHOW  TPUPOJIBI,
MUPOBO33peHUs U  (QopMHUpOBaHUS OOIIEH KyJIbTYpbl UEJIOBEKa, a TakXKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIECHHMSI K €Tr0 3J0POBBI0 U MPHUPOTHOU
cpene. Peanusyercss xuMuueckoe 0Opa3oBaHHME Yy4YallMXCS HAa YPOBHE CPEIHEro
oOmiero o0Opa3oBaHUS B paMKax ydeOHOTO MpeamMeTa «XuMHUsS», COACpXKaHUE U

MOCTPOEHUE KOTOPOTO HEOOXOJUMO B MPOTPAMME IO XUMHUU C YUETOM cCrienupuKu



HAayKl XUMHH, €€ 3HAaYeHUsd B IO3HAHUM OPUPOABI M B MaTEPUAIBHON KU3HU
0O0IIeCTBa, a TAKXKE C YIETOM YCTAaHOBJICHHBIX IICJICH U CIICOBAHMUSI. ,

XUMHSI KaK 3JIEMEHT CHCTEMbl HAayKH WMIPacT OCOOYI0 pOJjb B COBPEMEHHOM
UBUIM3AIMH, B CO3JaHUM HOBOM 0a3bl MaTepuaibHON KynbTypbl. OHa BHOCHUT CBOMA
BKJIaJl B CTYNEHU pa3yMHOIO HAy4YHOTO MBIIUICHUS, CO3JaHUE IIEJIOCTHOCTH
MpE/CTaBICHUsT 00 OKpYy)KalolleM MHUpE Kak O €JAMHCTBE MPUPOJbI M YEIOBEKa,
KOTOpOE€ CYIIECTBYET B XMMHUHM Ha OCHOBE IOHMMAaHUS BELIECTBEHHOI'O COCTaBa
OKPYXaIOIIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3EH MEXIYy CTPOCHHUEM BEIIECTB, HUX
3aKOHOMEPHOCTBIO U BOBMOXKHBIMH 00JacCTsIMU CYILIECTBOBAHMS.

TecHO B3aMMOJENUCTBYsI C APYTUMH PA3BUTBIMU HAyKaMH, XUMUS CTAJIa BEAYILEH
4acTbI0O MUPOBOU KYJIBTYpBI, CO37aBasl yCJIOBHsI ISl JOCTHKEHUS TPYIOBOIO yclexa
U JKWA3HU KaXJI0T0 ujeHa ooOmectBa. CoBpeMeHHasi XMMHUsI KaK HayKa cO3ujaTelbHasl,
KaK HayKa C BBICOKMMH TEXHOJIOTMSIMM, HAINPaBICHHBIMH Ha pEIIEHUE MPOOJIeM,
CBS3aHHBIX C DPA3BUTHEM YEJIOBEUECTBA — CBHIPbEBOW, SHEPreTUYECKOM, IHILEBOM,
0€30MacHOCTH U OXPaHBbI 310POBbSI.

B cootBercTBUM ¢ OOIIMMH KaTEropusiMM W NpPHUHLMIIAMU CpelHee oOIliee
oOpazoBaHue cojepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIH YPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MCKIIOUYUTEIBHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY
00y4JaronMXxcst, HEOOXOAMMOE UM JIJIsi BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB,
MOCTENIEHHOE BKJIIOYEHHWE B JKHW3Hb COLIMYMa, MPOAODKEHHE O0O0pa3oBaHUs B
pa3IMuHBIX 00J1acTAX. , HE KacalTech HEMOCPEACTBEHHO XUMHUHU.

CocraBnsitoliuMi ~ npeaMera «XUMHsD» — SBISIOTCS  0a30Bble  KypChl — —
«Oprannyeckas xumuss» U «OOWass W HEOpraHuyeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsl KOTOPBIX SIBJISIFOTCSI OCHOBBI HAYKH: CHCTEMA 3HAHUH 10
HEOPTraHWYECKON XMMUU (C BKIIOUEHHEM 3HAHUU 10 XMMHUHK) U 001Iel OpraHudecKou
xumun. QOpMUPOBAHKE JAHHBIX CHUCTEM NPU U3YYEHUU OOBEKTa JAeT BO3MOKHOCTD
YBUJIETh BCE MHOTOOOpasusi BEIIECTB Ha OCHOBE OOIIMX OOBSICHEHW, COJIHEYHOMU

9HCPIruu U TCOPUU XUMHUMU.



Crpykrypa comepkaHus KypcoB — «Opranuyeckas xumus» u «OOmas u
HEOpraHWyecKas XUMHUs» CQOpMHUpOBaHA B MpOrpaMMe MO XUMHUH Ha OCHOBE
CUCTEMHOIO TMOAXO0Ja JUIsl H3Y4eHHs Y4YeOHOro marepuajia M O0yCJIOBJIEHA
UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUU HA OMPEICICHHBIX TEOPETUUYECKUX
ypoBHsX. MTak, B Kypce OpraHu4ecKoi XMMUU UCCIIETOBaHUs IPOBOASITCS Ha YPOBHE
KJIACCUYECKHUX TEOPH, OCHOBAHHBIX Ha PE3yJIbTaTaX COCIUHEHMM, a TAKXKE HA YPOBHE
XUMHUYECKUX CTEPEOTUYECKHX BJIEKTPOHHBIX M IPEACTABICHHBIX O TMOCTPOCHHUH
BenlecTB. MccienoBanusi, u3ydaeMble B Kypce BEIIECTB, OTHOCATCA K oO0jacTu
pPa3BUTHS — OT YTJIEBOJAOPOJOB /10 CIOXKHBIX OMOJIOTMYECKMX aKTHBHBIX BellecTB. B
XO0JlIe Pa3BUTHUSI OPraHMYECKOW XHUMHUHU MOJYyYeHbl CPOPMHUPOBAHHBIE HAa YPOBHE
0a30Boro oOmiero 00pa3oBaHUsl NEPBOHAYAJIBHBIE MPEICTABICHUS O XUMHUYECKHUX
CBA3SX, KIACCU(PUKAMOHHBIX IpPU3HAKAX BEIIECTB, B 3aBHCHUMOCTH OT CBOMCTB
BEILECTB OT UX YCTOWYMUBOCTH, O XUMUYECKOTO COCTOSIHHMSL.

[To HOBBIM YTJIOM 3peHHUs HA NpeaMeET «XUMHUsD 0a30BOr0 YPOBHS, NU3y4aeMbIil
Ha YypoBHe 0a30BOro oOmiero oOpa3oBaHUs TEOPETUUECKUX MaTEepUaioB U
(aKTOJIOTMYECKUX JIAHHBIX O BELIECTBaX U XUMUYECKHUX sBJIEHUAX. Tak, B 4aCTHOCTH,
B Kypce «OOmas M HeOpraHuyeckas XUMHUs» O0O0ydarouuMcs MpPeaoCTaBIISETCS
BO3MOXKHOCTh OCO3HAaTh 3HAUEHUE MEPUOAMUECKOIr0 3aKOHA C OOIIETEOPETUUECKUX U
METOJI0JIOTUYECKUX TO3ULMM, TIy0)ke MOHATh UCTOPHUUECKOE M3MEHEHHE (PYHKIMH
ATOrO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSACHAIONIEH U TPOTHOZUPYIOIIEH.

Envnas cucremMa 3HaHWN O OCHOBHBIX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M NPHUMEHEHUHM, a TaKXEe O peaKIUsAX peakuuid, HX CYUHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAHUS BBINOJHIETCA B Kypcax 10 m 11 ximaccoB 351eMeEHTOB
COJIep KaHMsl, UMEIOUIMX KYJIbTYpPOJIOTMYECKUI U MPUKIIAJHON XapakTep. DT 3HAHUS
00ecreynBaOT MOHUMAHKUE B3aUMOCBSI3€H XUMUU C IPYTMMH HayKaMH, paCKpbIBAIOT
ee poJib B NO3HABATENIbHOM U MPAKTUUYECKON JAESITETbHOCTH YeI0BEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO KYJBTYpHI B MPOIIECCE TBOPUECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX

HpI/IJ'IO)KCHI/Iﬁ XUMHH, MO3BOJIAIOT BBIITYCKHHUKAM OPUCHTHUPOBATLCA B O6H_I€CTB€HHO )41



JUYHOCTHO 3HAYUMBIX MpOOJieMax, 3HAHUSIX C XUMHUEH, JTOCTATOYHO OCMBICIUBATh.
uHPOpMAIIMI0O W TPUMEHEHHWE CBOMX 3HAHUU JJS TOMOJIHEHUS, pEIICHUS
MHTEJJIEKTYaJIbHBIX U YKCIIEPUMEHTAJIBHBIX UCCIEN0BATENbCKHUX 3a4a4.

B nnane pemenust 3a1a4 BOCOUTaHUS, PA3BUTHS U COIHMATIN3ALINN 00YYaIOIINUXCS
UCIIOJIB3YETCS MTpOorpaMma Mo XMMHUECKOMY TOAXOY K ONPENIEICHUIO COAEPKaHUs U
MTOCTPOECHUIO peaMeTa, peaycMaTpHUBaroIIas ATaIlbl YHUBEPCAIbHBIX
TEOPETUYECKHX JCUCTBUHN, ONpeaestonre 6a30Boe 3HaUCHUE ISl PA3TUYHbBIX BUIOB
NEeSATEIbHOCTH: PEIIeHUs] MpoOseM, MOMCKa, aHaiu3a U o0paboTku MHGOpMaINH,
HEOOXOJUMBIX I MPUOOpPETEeHUs MPAKTUYECKOrO ONBITA. UM HCCIEA0BATEIbCKON
JEeATEIbHOCTH, 3aHUMAIOILIEH BaKHOE MECTO B MIO3HAHUH XUMUHU.

B npaxTtuke npenojaBaHus XUMHUM Kak Ha ypoBHE 0a30BOro o0pa3oBaHus, TaK U
Ha ypOBHE CpeAHEero oOIero oOpa3oBaHMs, MPU PACCMOTPEHHUH COJIEPHKATEIbHBIX
XapaKTEePUCTHK LI€JIeH N3YyUEHHs MMPEIMETA HAMPABIICHHS IEPBOCTENIEHHON TPAIUIINU
TPaJAMIIMOHHO MPU3HAETCS METOJOJIOTHSI OCHOB MEJMIIMHCKON HAayKH Kak OO0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON JESITENIbHOCTH YEJIOBEKa M KaK OJIHA
M3 COCTaBIISIIOIIMX MHUPOBOM KyJnbTyphl. . C METOIMYECKOW TOYKU 3pPEHHS] TAKOM
MOJIXO/1 K ONPEACIICHUIO 1IeJIe U3yUeHUs MPeaMeTa SIBISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO MeCTy JaHHOTO B3IJIA/la TJIABHBIMU TMOCETUTESIMA  U3YUYEHUS
npeaMera « XuMus» Ha 6a3oBom ypoBHe (10 — 11 ki1.) siBIsitOTCS
CUCTEMBbI O00ECIEYMBAIOT HEOOXOAMMBIE 3HAaHUS KaK BaKHEWIINE WMCTOYHUKU
€CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, B OCHOBE KOTOPBIX JI€KAT KIIFOUEBbIE MTOHATHUS,
byHIaMEHTAJIbHBIE 3aKOHBI M TEOPUM XUMHUHU, Ppa3BUTHE S3BIKOBOM HAYKH,
dbopmupoBaHue ¥ TOHUMaHHE (QYHIAMEHTAIBHBIX 00O0OIEHUN MUPOBO33PEHUYECKOTO
XapaKkTepa, HaOII0eHNE C OCOOCHHOCTSMU UX PA3BUTHUS U CTAHOBJICHHUS;

METOJIbI U Pa3BUTUE MPEJCTABICHHBIX B HAayYHBIX METOJIaX TMO3HAHMS BELIECTB U
OPUPOAHBIX ~ UCTOYHUKOB,  HEOOXOMUMBIX  JUJII  TPUOOPETEHHs]  YMEHHIA,
OPUEHTUPOBATHCA B MHUPOBBIX SIBJICHUSX M SKCHEPUMEHTAJbHBIX MPEINOCHUIKAX,

MPEIoaaraTb MECTO B MPUPOJIE, B TPAKTUUECKOHN U MOBCEAHEBHOW KU3HU;



pa3BUTHE YMEHUHN U CIIOCOOOB JAESITENbHOCTH, COOIIOIEHUE MPABUII 10 HAOIIOICHUIO
U OOBSICHEHHIO XHMHUYECKUX SKCIIEPUMEHTOB, COOJIOJCHHE MpaBWil O€30MacHOTO
oOpallleHus C BEIECTBAMHU.

Bmecte ¢ 3TuM, LenM colep:KaTelbHONW XapaKTEPUCTHUKU M 3a7aud U3YUCHUS
npeaMeTa B IporpaMMe 1o XMMUHU YTOYHEHBI U CKOPPEKTUPOBAHBI B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMHU B CHUCTEME CpeAHero ooduiero odpasoanus. CeroaHs mnpu
NpenoJAaBaHUK XMMHH B OOJbILIEH CTENEHU OTAACTCS MPEANOYTeHHE MPAKTUYECKOM
KOMIIOHEHTE  cojepkaHusl  OOydeHHUs, OpHEHTUPOBAHHOM HA  IMOATOTOBKY
BBIITYCKHUKOB 00I11€00pa30BaTEIbHON OpraHu3aliy, o0JaJallux He Ha0opoM
3HaHWH, QYHKIIMOHATHFHONU TPAMOTHOCTBIO, TO €CTh METO/IaMU 1 HAaBBIKAMHU aKTUBHBIX
3HaHUU U IPUMEHEHUEM UX B peajbHON KU3HU JJIS PELIEHUS MPAKTUYECKUX 3a/1ay.

B cBsi3u ¢ >TUM mpW H3ydeHUW TpeaMeTa «XUMHUsS» MacliTabHee 3HaueHUe
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

ananrtanusi oOydyaroluXcs K YCJIOBUSAM JUHAMHYHO pa3BUBAIOIIETOCS MHpA,
TpeOyeT HWHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€aM0O00pa30BaHMIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY MPHUHITHIO TI'PAMOTHBIX  pEHICHUH B
KOHKPETHBIX )KU3HEHHBIX YCIOBHSIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

HaBbIKM Yy OOYYAIOIIMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHLIUN),
UMEIOLINE YHUBEPCATbHOE 3HAUECHUE JIUISl PA3JIMUHbIX BUIOB JEATEIbHOCTU: PEIICHUS
npoOieM, TOHWCKa, aHajlu3a W O00pabOoTKM HMHPOpMalUU, HEOOXOAUMBIE IS
npUOOpEeTEeHUsT OMNbITa JAESITEIbHOCTH, KOTOPBIM 3aHMMAaeT pellalllee MeCTO B
MO3HAHUHM XMMHH, a TAK)K€ OLIEHKHU C TMO3WIMHU KITI0YEeBOH 0€30MacHOCTH. XapakTep
BEIIECTB ¥ TEXHOJIOTUYECKHE MIPOIIECChl B OpraHU3Me YelloBeKa U IPUPOAHO cperie;

pa3BUTHE TMO3HABATEJIbHBIX MHTEPECOB, WHTEIUIEKTYaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM 00YyYarolMXCs: CIOCOOHOCTH CAMOCTOSITENBHO MPUOOpETaTh HOBBIE
3HAHUS MO XUMHUHU B COOTBETCTBHU C >KM3HEHHBIMU MOTPEOHOCTSIMH, HCIOIb30BaTh
COBpEMEHHbIE TEXHOJIOTUU JJIsl TIOWCKA M aHalu3a y4yeOHOM M Hay4dyHO-TIOMYJISIPHOU

uH(pOpMaIMU XUMHYECKOTO COJEPKaHNUS;



COZIep KaHUsI U BOCIIUTAHUSA Y OOYYAIONIMXCS ACCOIMATUBHOTO W JIOTUYECKOTO
MBIIIJICHUS, HAOIIOJATEeIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, YTO OCOOCHHO
HEOOXOJMMO, B YAaCTHOCTH, IpPH IUIAHUPOBAHUH W TIPOBEICHUH XHMHYCCKUX
AKCIIEPUMEHTOB;

BOCIIUTAaHWE y  oOydJarommxcss  yOSKIEHHOCTH B T'yMaHHUCTHYCCKOM
HAIPaBJICHHOCTH XUMHH, €€ BaXKHas POJIb B YMCHBIIICHUU MPOOJIEM pariOHAIBHOTO
MPUPOOIIOIH30BAHNS,  TOTIOJHEHUS  PECYpPCOB  PECYpCOB M COXPaHCHHUS
CCTCCTBEHHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOJIMMOCTH OEpEeKHOTO0 OTHOIICHUS K
NPUPOJE W CBOEMY 370pPOBBIO, a TakKe NPHUOOPETCHHsI OMbBITA, HCIIOIH30BAHUS
AJIEKTPOHHBIX 3HAHWHA JUIsI TIPUHATHS TPAMOTHBIX PEIMICHWH B YCTAaHOBJICHHOM
TIOPSIZIKE, BIAJICHUS] C XUMUYCCKUMHU SIBJICHUSIMH.

B yueOHbIli miiaH cpeaHero oOuiero oOpa3oBaHUsS BXOJUT MPEAMET «XHUMUS»
0a30BOT0O ypOBHS B COCTaB MpeaMeTHOWl oOnactu «EcTecTBeHHO-HAy4YHBIE
PEMETBD.

OO01ee yuCiIo 4acoB, OTBEJAEHHBIX U U3YYEHUs XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero ooIero oopa3oBanus, coctaBisieT 68 gacor: B 10 kmacce — 34 gaca (1 gac B

Heneno), B 11 kimacce — 34 gaca (1 gac B Heneno).



COJEP’)XAHUE OBYYEHUA

10 KIACC OPIAHMYECKAS XUMMUA
Teopernueckne 0CHOBbI OPraHUYECKOM XUMMUH

[IpenMeT opraHM4eCcKOM XMMHUU: €€ COCTAB, PA3BUTHE U 3HAUYCHHE
B IIOJYYEHUU HOBBIX BEIIECTB M MaTepHaIOB. TeopHs NPOBEICHUS pE3yIbTaTOB
A. M. bytnepoBa, ee OCHOBHbIE MOJIOKEHUSA. CTPYKTYpHbIE (POPMYJIbI XUMUYECKUX
BEILIECTB. | OMOsOrns, n3oMepus. XMMHYECKass CBSI3b B YKA3aHHBIX COCIWHEHUAX —
OJIMHAPHBIC U KPATHBIE CBS3H.

ITpencraBinenne o xinaccupukanyu BemecTB. HoMeHknaTypa pe3ysbTaToB
COEMHEHUHM (cHUcTeMaTH4ecKHue) U TPUBHAJIbHBIE Ha3BaHUA  TPATULIMOHHBIX
IIPEICTABUTEINIEH KIIACCOB XMMUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YUEHUS BEIIECTB U UX SBJICHUH : O3HAKOMJICHUE
c oOpa3laMM BEIIECTB M MaTepUaJOB Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYJI
BEIIeCTB, OOHApYXeHUE, HAOIIOIEHNE U ONMMCAHUE NEMOHCTPAIIMOHHBIX OIMBITOB IO
NPOSIBIICHUIO OOHAPYKEHHBIX BEIIECTB MpPU HarpeBaHuH (TIaBJIeHHE, OOyTIMBaHUE U
TOpEHue).

Yriaesopopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKMU psAn. MetaH u d3T1aH —
MpPOCTEHIIINE TIPEACTABUTENIM QJIKAHOB: (PU3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu mpeoOpa3oBaHUsI W TOPEHMS), HAXOXKJACHUE B MPHUPOJE, MOJyYEHUE H
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJOTUYECKUN PSAI. DTWIEH W MHPOMHIEH —
MPOCTEUIINE TPEICTAaBUTENIM aJKCHOB: (PU3MYECKHE ¢ XUMUYECKHE CBOWMCTBA
(peakuuu  TUIPUPOBAHMUS, TAJOTCHUPOBAHUS, TUJpATAllUM, OKHUCJICHUS U
MOJIMMEPU3ALINH ), TIOJyYeHUE U TPUMEHECHHUE.

Aaxkaauenbl: OyrtagueH-1,3 u  MertunOyraaueH-1,3: cTpoeHue, Ba)KHbIE
XMMHUYECKHE CBOMCTBA (peakuusi mnonaumepusanuu). [lonyyeHue CUHTETUYECKOTO
Kay4dyKa U PE3UHBL.

AJIKMHBI: COCTaB M OCOOCHHOCTH HArpy3Kd, TOMOJIOTHYECKUHN Psll. ATIETUIICH —
MPOCTEHIINHN MIPEACTABUTEIIh AJIKWHOB: COCTAB, CTPOCHUE, (DU3NYECKUE U XUMUUYECKUE
CBOMCTBa (peakiMd THUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THUIpATAllUU, TOPCHHUS),
MOJy4YEHUE U IPUMEHEHUE.



Apensbl. BeH3on: coctaB, cTpoeHue, (U3MUECKHME U XWMUYECKHE CBOMCTBA
(peakuuy TajJOr€HUPOBAHUS M HUTPOBAHUs), IMOJY4YEHHE U NpuUMeHeHue. Toryon:
cocmas, cmpoenue, guzuieckue u XumMudeckue ceoucmea (peakyuu 2ano2enupoeaHus
U HUMpoBaHusi), nonyuenue u npumenenue. TOKCUUHOCTb apeHOB. ['eHeTHuecKas
CBSI3b MEXY YIJIEBOJOPOIaMHU, IPUMEHSAEMBIMU K PA3JIMYHBIM KJIACCAM.

[TpuposnHble HMCTOYHMKHM  YIJIEBOAOPOJOB. [IpuponaHblii ra3 W  MOMNyTHbIE
HepTsaupie ra3bl. Hehpth u ee peructpanms. CnocoObl  mepepaboTku  HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaaUTUYEeCKui), mupoan3. [IpoayKTel
nepepaboTku He(TH, UX TMPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €r0 MepepadoTKy.

JKCHEPUMEHTAJbHbIC METOAbl M3VYCHUS BEIIECTB M MX NPEBPALICHUM &
O3HAaKOMJIEHHE € 00pa3liamMu IJIacTMacc, KaydyKoB M pe3uH, Kojuiekuui «Hedte» n
«YTOnp», MOJEITUPOBAHUE MOJEKYJI YIVIEBOAOPOAOB H TaJOTE€HOIPOU3BOJIHBIX,
IIPOBEICHNE MPAKTHYECKOW PAOOTHI : MOJYyUYEHHUE STUJIEHA U U3yUYEHHUE €r0 CBOWCTB.

PacuéTHble 3a/1a4u .

Bpaucnenus 1o YPaBHCHUIO XHUMHYCCKOTO PpPCKHUMA (MaCCBI, O6’b€Ma,
KOJIMYCCTBA HCXOAHOI'O BCIIECCTBA HJIM COCTOSAHUA IIO U3BECTHOM mMacce, O6’BCMy,
KOJIMYCCTBY OAHOI'O M3 MCXOJHBIX BCIICCTB UJIN HpOI[yKTOB).

Kucaopoacoaepxaiue opranudeckue coeJUHEHUs

[TpenenbHbIE OTHOATOMHBIE CIUPTHI. METAaHOJI U ATAHON: CTPOEHUE, PU3NUECKUE
U XMMHYECKHE CBOMCTBA (PEaKIMKU C aKTUBHBIMU METAJJIaMH, TaJOr€HOBOAOPOIaMH,
ropesue), npuMeHenue. BogopoaHeie cBs3u MEXAy MOJEKyJIaMu ciupToB. JleiicTBue
METAHOJIA U 9TAHOJIA HA OPTraHU3M YEJI0BEKA.

MHoroaroMHble  COMPThI. DTWICHIJMKOIb W TJIMUEPUH:  CTPYKTYpa,
duznyeckue U XMMHUYECKHE CBOMCTBA (B3aMMOJECHCTBHE CO LIEIIOYHBIMU METaslllaMH,
aHaJIOTUYHasl peakluss Ha MHOTOATOMHbBIE CIUPTHI). JlelicTBUe Ha OpraHu3M
yesnoBeka. [Ipumenenne ramuepuHa v TUIIECHITIMKOJIA.

deHos1: cTpoeHUE MOJIEKYJ, (PU3NUYECKHe U XUMUYECKHUE CBOMCTBA. TOKCUYHBIM
¢denoun. [Ipumenenue denona.

AJlbIeTH/IBI U KkemoHwvl . DopManbIeTu/I, areTagbJIeru/l; CTPOCHHE,
bu3nYecKue U XMMUYECKHE CBOMCTBA (peaklUu OKUCICHHUS M KaueCTBO, KA4eCTBO),
MOJIyYE€HHE U IPUMEHEHHE.



OnHOOCHOBHBIE TpeJebHbIe KApPOOHOBble KHMCJOTbI. MypaBpuHas u
YKCYCHAasl KHCJIOTBI: COCTaB, (PU3NUECKHNEe U XMMUYECKHE CBOMCTBA (CBOMCTBa, OOIIME
JUTSt Kjacca KHCJIOT, peaxkuus TEepUDUKALINHN ), MIPUMEHECHUE "
npuMeHeHre. CTeapuHoBasi M OJICMHOBAasT KHUCJIOThI KaK MPEACTABUTEIN BBICIIUX
KapOOHOBBIX KHUCIIOT. MblIa Kak BBICIIAs COJb KapOOHOBBIX KHCIIOT, MX MOIOIIEE
JIEHICTBHE.

Caoxnble 3¢uUpBl KaK MNPOM3BOAHBbICE KapOOHOBBLIX KHCJIOT. ['naponns
CJI0JKHBIX a¢upos. XKupsr. ['maponus TBeprocTu. [Ipumenenune
pouyHoe. buosornueckas ponb HaIeKHa.

YriaeBoabl: cocTtaB, KiIaccU(pUKAMs — TOCIACACTBUH  (MOHO-, JU- U
nosucaxapuabl). ['1oko3a — npocrednmii MOHOCaxapua: 0OCOOEHHOCTH COJIEp KaHUs
MOJIEKYJ, (U3NYECKHE W XUMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE C THUAPOKCHUIOM
menu(Il), okucienne aMmmuayHbIM pacTBOpoM okcuja cepedpa(l), BoccTtaHOBIEHUE,
OpO’KEHHE TJIOKO3bl), HAaXO0XJEHHWE B NPHUPOAE, NPUMEHEHUE, OHOJIOruvecKas
ponb. @otocuHTe3. DpyKTO3a KaK U30MEP TIIFOKO3HI.

Kpaxman u nemntono3a Kak OpupoaHble noiuMepbl. CTpoeHHe Kpaxmaia M
1eUtoNo3bl. dU3nyeckue W~ XMMUYECKHE CBOMCTBA  Kpaxmana  (TUIpOJu3,
KaueCTBEHHAs PeaKIus ¢ Ho/IoM).

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHHs] BEIIECTB W HMX NPEBPAIICHUH :
MpoBEeJieHNEe, HAOJIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KauecTBO COCTOSIHME OJHOATOMHBIX CIIUPTOB (OKUCJIEHUE dTAHOJA OKCHAa
menu(Il)), MHOTOAaTOMHBIX CHHUPTOB (B3aUMOJACHCTBHE IEPIIIMHA C THUIAPOKCHUIOM
meu(ll)), anpaerunoB (OKUCIEHHE aMMHUA4YHBIM). pacTBopoM okcuaa cepedpa(l) u
ruapokcugom  Mmeau(ll), B3ammomelicTBHe Kpaxmaia C  HMOJIOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuéTHrle 3agaumn.

Bbluncnenuss MmO ypaBHEHUIO XUMHUYECKOTO pekuma (Macchl, o0bema,
KOJIMYECTBAa HMCXOJHOIO BEUIECTBA WMJIM COCTOSIHMSI 1O M3BECTHOM Macce, o0bemy,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB).

A30TcojieprKaIle OpraHMIeCcKue COeIMHEHUS.

AMHWHOKHCIIOTBI Kak amoTepHble opraHuueckue coeauHeHus. Ouznueckue u
XMMHUYECKHE CBOMCTBA aMHUHOKHUCIOT (IO TUITY TIMIMHA). buogornueckoe 3HaYeHUE
AMUHOKUCIIOT. [lenTuasl.



benkn Kkak OpUpOJHBIE BBICOKOMOJEKYJSIpHbIE —coeauHeHus. [lepBuuHas,
BTOpPUYHAS U TPETUYHAS CTPYKTYpbl O€IKOB. XMMHUYECKHE CBOMCTBA COEIUHEHMUIA:
TUAPOJIN3, IEHATYpals, KAYECTBEHHbIE COCTOSIHUS Ha BEILIECTBA.

OKCIEPUMEHTAJIbHBIC METOJbl M3YYECHMS BEIIECTB W WX HPEBPAIICHUM :
HAOIO/ICHNE M OMUCAHHE JEMOHCTPALMOHHBIX OIBITOB: JCHATYypalus OEIKOB MpHU
HarpeBaHUM, LIBETHbIE MEXAHU3MbI OCJIKOB.

BLICOKOMOJICKyJIHpHI)Ie coeaAnHeHud

OCHOBHBIE TOHSTUS XHMMHUHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHMI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEpPU3AINU, CPEIHSSI MOJIEKYJIsIpHas
Macca. OCHOBHbIE ~ METOJbl CHHTE3a BBICOKOMOJIEKYJISAPHBIX  COCAUHEHUH  —
MOJIMMEPU3ALS U MOJTUKOHIEHCAUS.

OKCIEPUMEHTAIbHbBIE METOJIbl M3YYEHUSl BEIIECTB W WX MPEBpaIllCHUH :
O3HAKOMJIEHHE ¢ oOpa3llaMM U MCKYCCTBEHHBIMH BOJIOKHAMH, IUIACTMACCAMH,
KaydyKaMHu.

MeXIIpeIMETHbBIC CBSI3H .

Peannsanust MEeXIpeIMETHBIX CBA3EU NPHU U3YUYECHUH OPraHUYEeCKOM Xumuu B 10
KJIacCe IMOCPEACTBOM MCIOIb30BaHUS Kak (uiocoduil ecTeCTBEHHO-HAYUYHbIX
IIOHATUM, TaK U IOHATUH, SBIAIOIIMXCS CUCTEMHBIMU JUISl OTIAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOmue ecTecTBEHHO-HAyYHBbIC TOHATHS: SBJICHHE, HAyYHBIM (PaKT, THUIOTE3a,
3aKOH, TEOpHs, aHAIW3, CHHTE3, Kiaccu(ukaiusi, MepUOJUYHOCTh, HAOJIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOCIIUPOBAHUE.

dusuKa: MaTepusi, SHEPrUsl, aTOM, aTOM, JIEKTPOH, MOJIEKYyJa, DHEPIEeTUUECKUN
YPOBEHBb, BEIIECTBO, TEJIO, OOBEM MacChl, arperaTHOe COCTOSHHUE BEIIECTBA,
pa3MepHasi BeJIMYMHA U BEJIMYMHA UX U3MEPEHHUS.

buonorus: knetka, opranusMm, Ouocdepa, OOMEH BEHIECTB B MPHUHIIMIIE,
doTocuHTE3, OHOJOTMYECKH aKTUBHbIE BellecTBa (OENKH, YIJIEBOIbI, >KHUPBI,
dbepMeHTHI).

['eorpadusi: mose3Hple UCKOMaeMble, TOPHBIE TOPOJIbI, TIOJIE3HBIE MCKOIIAeMBbIE,
TOTUIMBO, PECYPCHI.



TexHonorusi: IMUOICBLIC TIPOAYKTBI, OCHOBBLI 3J0POBOTO IIMTAHHWA, MOIOIINC
CpCACTBA, JCKAPpCTBCHHBIC MW KOCMCTHYCCKHC IIpCIiaparThkl, Marcpuajibl M3
HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIACC OBHLIAA N HEOPTAHUYECKASA XUMUA
Teopernyeckne 0CHOBbI XUMHH

XUMUYECKUI aneMeHT. AtoM. Anpo aToMma, M30TOMBI. DJIEKTPOHHAS
000109Ka. DHEPTEeTUUECCKUE YPOBHHU, MOJICpKAHUE YPOBHSI. ATOMHBIE OpOUTANH, S-,
p-, d- aaemeHThl. OCOOEHHOCTH pachpeiesIieHUs dJISKTPOHOB 110 OpOUTANIIM B aTOMax
AJIEMEHTOB IEPBBIX YETHIPEX MEPHUOI0B. DJIECKTPOHHAS Pa3HOBUIHOCTh aTOMOB.

[lepnonnuecknii 3akoH u llepuogudeckas cucremMa 1O 3JIEMEHTAM
. . MenneneeBa. CBA3p NEPUOAMYECKOTO 3akoHa u llepmoanueckol CcUCTEMBI
anementoB  J[. . MenneneeBa ¢ COBPEMEHHOW  TEOpHUEW  NIPOYHOCTH
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUsI CBOWCTB 3JEMEHTAapHBIX JJIEMEHTOB H
o0pa3yeMbIX UMU MPOCTBIX U CIIOKHBIX BEIIECTB MO TpynnaM U neprojaM. 3HaueHHUe
NEPUOJIMYECKOT0 3aKOHA B HAYKE Pa3BUTHAL.

Crpoenue  BemiecTBa. XMMHYECKasi  CBSI3b. BUJIbI ~ XMMHMUYECKOW  CBSI3U
(koBaJieHTHasi HEMOJIApHAs W TOJSpHAs, WMOHHAsA, METaJTM4ecKas). MexaHu3Mbl
oOpa3oBaHUsI KOBWICHTHOW XUMHUYECKOM CBs3M (OOMEHHBIM U JOHOPHO-
aKuenTopHsiii). Bogoponnas
CBsA3b. BajeHTHOCTh. DIIEKTPOOTpULIATENbHOCTh. CTENEHb okucieHus. oHsl:
KaTUOHBI U AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO BEIIECTBA. 3AKOH MOCTOSHHOTO
COCTaBa CYIIECTBEHEH. TUIBl KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTB
BEIIECTB OT TUIA KPUCTAJUIMYECKON PELIETKHU.

[Ipennoxkenre 0 AWCHEPCHBIX OOCYXIeHUsX. ICTUHHBIE W KOJIJIOWIHBIE
pacTBOpBl. MaccoBasi 107151 BEIIECTBA B PaCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX coenuHennii. Homenkiarypa
HEOPraHUYECKUX  BeEIleCTB. | eHeTnyeckass  CBsi3b  HEOPraHMYECKUX  BEILECTB,
OTHOCSIIAACA K PA3JIMYHBIM KJIACCaM.



Xumunyeckass — peakuus. Knaccudukamuss ~ OCHOBHOTO — WHTpPEIUEHTa B
HEOPraHWYECKON M OPraHUYECKOM XUMHUH. 3AKOH COXPAHEHHs MacC BEIIECTB, 3aKOH
COXpaHEHUs U NpeoOpa3zoBaHUs SHEPTUN IPU JTUHAMUYECKUX PEAKIIMIX.

CKOpoCTh M3MEHEHHUs, €€ 3aBHUCHUMOCTh OT pasziuyHbIX (axTopoB. OOpaTHMbIe
COCTOSIHUA. XUMHUYECKOe  paBHOBecHue. DakToOppl, BIMAKOLNIME HA  COCTOSHHE
xuMuueckoro pasHosecus. [Ipuauun Jle [larens.

OnexTponutuyeckas auccornuanus. CuipHble U ciaadbie 3iekTponuthbl. Cpenu
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas, HEUTpaIbHas, IIETOYHAS.

OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC COCTOSIHMS.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYECHUSl BELIECTB W WX MPEBpAICHUH :
JIEMOHCTPALIMOHHbIE Ta0IUIIBI «ITepnonnueckas cucrema AJIEMEHTOB
J1. 1. MenneneeBa», u3yuyeHUe MOJICNIeH KPUCTAJUTMUECKUX PEIIETOK, HAOII0ICHUE
U OIMCaHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3paboTka MEpOKCHIa
BenukoOpuTanuu B paMKax KaTajau3aTtopa, OMpe/iesieHue Cpe/ibl PaCTBOPOB BEIIECTB
C YHHBEpPCAJIbHOTO WHAMKATOPAa, PEKUM HOHHOTO OOMEHa), TIPOBElICHUE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOTO
COCTOSIHUS».

Pacuérturle 3ay1aun .

Pacu€rel mo ypaBHEHMSIM BETpa, B TOM YHCJIE TEPMOXUMHUYECKUE PACUETHI,
Pacu€Thl C UCIIOIB30BAHUEM MOHITUS «MACCOBAs JOJISI BEIIECTBAY.

Heoprannyeckasi xumms

Hewmerannel. [lonoxxenne HemeraiuioB B Ilepuoanueckoid  cucTemMe 1O
anementam [. . MenneneeBa u 0COOCHHOCTH TBEpAOCTH aTroMoB. du3nueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPOIUS HEMETAUIOB (IO MPUYMUHE KHUCJIOPOAA, CEPHI,
dbocdopa u kuciopoaa).

XUMUYECKHE CBOMCTBA OCHOBHBIX HEMETAJUIOB (TaJOreHOB, CEphl, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COSAMHEHHUMN (OKCUIOB, KHCIOPOICOICPKAIINX
KHUCJIOT, BOJOPOIHBIX COCTMHEHUM ).

[IprumeHenne TBEpABbIX HEMETAIIIOB U KX COCIUHEHHUM.

Meramisl. [losnoxxenne marepuanoB B Ilepuoguueckod cucreMe 3JIEMEHTOB
1. . MenneneeBa. OCOOCHHOCTH COXpaHEHHUs AJIEKTPOHHOTO 000J0YKa aTOMOB



MeTauioB. O0mme buznaeckue CBOICTBa MeTauioB. CruiaBbl
METAJIIOB. DIEKTPOXUMHUYCCKHM Psi/l HAITPSHKCHHBIX METAJIJIOB.

XUMUYECKHE CBOMCTBA META/UIOB (JKeyie3a, HATPUM, Kalui, KajlblMi, MarHuw,
ATIOMUHUH, ITUHK, XPOM, METaJUIbl, MEJIb) U UX COCAUHEHUS.

OOmue crnocoObl MoNy4eHUs: MeTauioB. [[puMeHeHne MeTamioB B OBITY H
MeXaHUu4ecKoe 000py10BaHHE.

OKCIEPUMEHTAIbHBIC METOJbl M3YYECHMS BEIIECTB W WX HPEBPAIICHUM :
U3ydeHue KoJUIeKIMH «MeTamibl W CIUIaBbl», OOpa3lOB HEMETAJIOB, PEIICHHE
OKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJACHUE | ONHUCAHWE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBUE THAPOKCHAA MPOUCXOAUT C PACTBOPAMHU
KHCJIOT U IIEJI0Ye, KaYECTBEHHOE COCTOSIHNE KAaTHOHOB METAJUIOB).

PacuértHrle 3a51a4n.

Pacuérbl Macchl BemiecTBa MM 00bEMa Tra3a IO H3BECTHOMY KOJIMUYECTBY
BEIIECTBA, MAacChl WM OOBEMA OJHOTO W3 TPUCYTCTBYIONIMX B (PU3UIECKUX
BEILECTBAX, pacYEThl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) NPOAYKTOB, €CIU OJHO
U3 BEIIECTB UMEET MTPUMECH.

X¥YMHUA 4 KU3Hb

Ponp xumum B oOecrieueHUM SHEPreTHUECKOM M MHINEBOW Oe30MacHOCTH,
pa3BuTHA MeIuUMHBL [Ipennokenrne o0 Hay4yHbIX METOAAaxX ITO3HAHUS BELIECTB M
DKOJIOTHYECKON YCTOMYHUBOCTH.

HpeI[CTaBJ'ICHI/IH 00 O6H_[I/IX HAaY4YHBIX HNPWHIOUIIAX ITOJYUYCHHA ITPOMBIIIJICHHBIX
IIPOMBIINIJICHHBIX BCHICCTB.

UYenoBek B MHUpE BEIIECTB U MAaTEpUAIIOB: BAXKHBIE CTPOUTEIIbHBIE MaTEpHUaJbL,
KOHCTPYKIIMOHHBIE MaTepHUalbl, KpPAacKu, CTEKIO, KepaMuKa, MaTepuaibl s
AIIEKTPOHUKH, HAHOMAaTepHUaibl, OpPraHUYECKHUE U MUHEPAJIbHbBIE YIOOpEHUS.

XuMHsT W 30pOBbE YEJIOBEKA: TNpaBWiIa TMPUMEHCHUS JIEKAPCTBEHHBIX
IpernapaToB, IIpaBuiia 0€30IMaCHOTO MCITOIb30BAHUS IIPENapaToOB OBITOBOM XUMHH
B [TIOBCEIHEBHOU KU3HU.

MexupeaMETHBIE CBI3H .

Peanuzanus MeXnpeaMeTHbIX CBsI3€d NpHU W3yYeHUHU OOIIEeld U HEOPraHUYEeCKOU
xumuM B 11 Kitacce ocyIecTBisieTcsl OCPEICTBOM HCIIOIb30BAHUS KaK €CTECTBEHHO-



HAayYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ, ABJAIOIIUXCA CHCTCMHBIMHU AJI1 OTACIBbHBIX
npeaMETOB CCTCCTBCHHO-HAYYHOI'O UKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHS: HaydHble (haKThl, THUIIOTE3a, 3aKOH,
TEOpWsl, aHajdu3, CHHTE3, KiacCUpUKANWsI, MEePUOJAUIHOCTh, HAOIIOJCHHE,
HKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHUE.

®usuKa: mMaTepus, SHEPrus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, MU30TOII,
paaroaKkTHUBHAs Macca, MOJIEKyJla, YHEPTeTHYCCKUM YPOBEHb, BEIIECTBO, TEJI0, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, Pa3MEpHAas BEJIMYMHA U BEJIMYHMHA UX U3MEPECHMUS,
CKOPOCTb.

buonorusi: KJICTKA, OpraHusM, 9KOCHCTCMaA, 6H00(bepa, MakKpo- )51
MUKPOS3JICMCHTBI, BUTAMUHBI, oOMeH BCIICCTB B COCTOSAHHU.

['eorpacdus: nosie3Hble UCKOMAaeMble, TOPHBIE MOPObI, MOJIE3HbIE UCKOMAEMBIE,
TOIUIUBO, PECYPCHI.

TexHomoruu: XuMHUYECKas IIPOMBIIIJIICHHOCTb, MCTAJLUIYPIUA, IIPOU3BOACTBO
CTPOUTCIIBHBIX MAaTCpHUaAJIOB, CEIBCKOXO03SMCTBEHHOE KOCMETHUYECKOE IMpoOnu3BOACTBO,
nmuoreBas MpOMBIIIIICHHOCTD, (bapMaL[eBTI/I‘IGCKaH IMPOMBINIJICHHOCTD, ITPOU3BOACTBO
HUX 1pcnaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI [10 XUMHNHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JINMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTATaAM OCBOCHUSI OOYUYEHHUS TI0
nporpaMmaM CpeaHero oOuiero oOpa3oBaHusi (JMYHOCTHBIM, METANPEIMETHBIM H
npeaMeTHbIM). HayuHo-meTomueckoi pa3paboTku PeKoMeHIaTeNnbHbIX PE3YIbTATOBR
BHEJIPEHUSI TPOTpamMM CpeIHero oO0miero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
MBICITUTEIbHBIN TTOAXOI.

B CcOOTBETCTBUM C CHUCTEMHO-JIEATECIIBHOCTHBIM TMOJXOJAOM B IOATAIMHBIX
JUYHOCTHBIX pe3yJibTaTaX OCBOCHUS IMpeaMeTa «XUMHsS» Ha YPOBHE CpPEIHETO
o0111ero 00pa3oBaHusl BBIJCSIOTCS CIACAYIONIUE COCTABIISIONIUE:

OCO3HaHHE O0YYaIOIIUMHUCS HAIllle POCCUICKON TpaXTaHCKON MJACHTUYHOCTH —
MIOMOIIb K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

I[eJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAIUIIUNA HAYKH XUMUU;

TOTOBHOCTh M CLIOCOOHOCTh 00YYAIOIIUXCSl PYKOBOJUTHCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, COOJIFOICHHUEM IIEJIOCTHOCTH CHCTEMBI
XUMHUYECKOT0 00pa30BaHMUS;

HAJIMYKME MPABOCO3HAHUS KAXKIIOW KYJIbTYPHI U CIIOCOOHOCTEH CTaBUTH IEIH H
CTPOUTH )KU3HEHHBIC TJIAHBI.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMHUs MPEArnoJiaraloTcs B
CANHCTBE Y4YeOHOW M BOCHUTATEIBHOW JIEITEILHOCTH B COOTBETCTBHUH C
T'YMaHUCTUUYECKUMHU, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU M
ujealaMi POCCUMCKUX IIKOJIBHBIX OOIIECTB, MPUHATHIMU B OOIECTBE HOPMaMU H
MOJINTUKOM, CIMOCOOCTBYIOIIMMH  TIPOIECCY CAMOTO3HAHUS, CaMOpPAa3BUTUS W

HPaBCTBCHHOI'O CTAHOBJICHWA JTUYHOCTHU O6y‘laIOH_II/IXC$I.



JIndHOCTHBIE  pe3ysIbTAaTBl  OCBOEHHUs  IpeaMeTa «XUMHS»  OTPAKAIOT
chOpPMHPOBAHHOCTh OIBITA IIO3HABATEIIBHOW W TMPAKTHUECKOW JACSITEIBHOCTH
oOydJarommxcs Mo peaju3aly, OCYIIECTBIISIEMON B OOIIECTBEHHBIX IIEHHOCTSX , B
TOM YHCJIE€ B YaCTHU:

1) rpa:kaaHCcKOro BOCIIUTAHMS:

OCO3HAHHOCTh 00YYEHUsI IPUBOJUT K U3MECHEHHUIO UX KOHCTUTYIIMOHHBIX MPAB U
paB, COOJIIOJICHUS 3aKOHA U MPABOMOPSJIKA;

MPEJICTABJICHUE O COIMAJIBbHBIX HOpMax M IpaBWIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHUBE;

YCUJIASI K COBMECTHOM TBOPYECKOM NESATEIbHOCTH MNPHU CO3JAHUM HAYYHBIX
MPOEKTOB, PEIICHWM HAYYHBIX M  I[IO3HABATEJbHBIX  33/Ja4, XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHHMMAaTh W TMPUHUMATh MOTHUBBI, WJEH, JOTUKY M apTyMEHTHI
JPYTUX TIPU aHAJU3€ PAa3TUYHBIX BUJIOB YUCOHOM JTEATEILHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA :

[IECHHOCTHOI'O OTHOIIEHUS K HCTOPUYECKOMY H HAYYHOMY HAcCJIEIHIO
OTE€UYCCTBECHHOMN XUMUM;

[Tomnepxkka mporecca TBOPYECTBA B TEOPUAX W MPAKTHUYECKOM MPUMEHECHUH
XAMHH, OCO3HAHUE TOTO, YTO JOCTHMIKEHUS HAYKH €CTh PE3YJbTAT JJIUTEIbHBIX
MCCIICIOBAHUM, KPOMOTJIMBBIX 3KCHEPUMEHTAIbHBIX MOMCKOB, MOCTOSHHOTO Tpy/a
YYEHBIX U IIPAKTUKOB;

MHTEPEC U TO3HABATEIBLHBIX MOTHBOB B MOJYYEHUHM W TOCIEIYIOIIEM aHAIU3E
nH(pOpMaIK O IEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

MOpPaJIbHOTO CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIEHWBATh CUTYAIlUU, CBSI3aHHBIC C XUMUYECKUMH SIBJICHUSIMH,

U NPUHUMATh OCO3HAHHBIEC PEIICHHS, OPUEHTUPYSICh HAa MOpPaIbHO-HPABCTBEHHBIE

HOPMbI 1 ICHHOCTH,



METOJ] OIIEHUBAET CBOE MOBEJEHUE U MOCTYNKH CBOUX TOBAPUIEH C MO3ULIUM
MOpaJIbHBIX U MPABOBBIX HOPM U OCO3HAHHUSI MOCJIEICTBUN ATUX MOCTYITKOB;

4) popmMupoBaHue KYJbTYPbI 310POBbSI:

MOHMMAaHWE 370pOBOro © Oe3omacHOro oOpasza JKM3HHU, HEOOXOIUMOCTb
OTBETCTBEHHOTO OTHOIIICHUS K COXPAHEHUIO ICUXUYECKOTO 30POBBS;

coOJroicHue TIpaBWJI 0€30MacHOTO OOpallleHHs C BeEIIeCTBAMH B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYJIOBOM JAEATEIBHOCTH;

MMOHWMAaHME IIEHHOCTEH MHINBUYyJIbHOTO TIpaBa U KOJUIEKTUBHOT'O 0€30I1aCHOTO
MOBEJICHUS B OTHOIIICHUH YTPO3 3JI0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TOCJIECACTBUA W HENPUATUS BPEAHBIX MpUBbIYEK (ymoTpeOsaeHue
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) TpyA0BOI0 BOCIIUTAHMS:

KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEILCKON
JeSATEIIbBHOCTH, OOIIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JEATCIbHOCTH,

YCTAHOBKA Ha aKTMBHOE YYaCTHE B PEIICHUU MPAKTUYECKUX 3a7ad COLMAIbHOM
HaIIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IITKOJIbI);

K MPAKTUYECKOMY H3YUYEHHIO Mpodeccuii MTHOBEHHOTO POjia, B TOM 4YHCJIE Ha
OCHOBE MPUMEHEHHS MPEAMETHBIX HHTEPECOB 110 XUMUHU;

0opb0a 3a Tpy, 3a TPy U PE3YyIbTaThl TPYI0BOH JIEATCIBHOCTH,

MOAXOJ, K OCO3HAHHOMY BBIOOPY WHIMUBUAYAJIbHOW TpPaeKTOpUU OOpa3oOBaHUS,
Oynymieit mpodeccur W peaau3alid HOPMaJbHBIX JKM3HEHHBIX IUIAHOB C yYE€TOM
JUYHOCTHBIX HWHTEPECOB, CMOCOOHOCTEM K XUMHUM, WHTEPECOB U o0pasza KU3HU
00IIIeCTBA;

6) 3xoJI0rHYecKOe BOCIIMTAHHE:

DKOJIOTUYECKUW IIPUOPUTET OTHOLIEHUW C MNPUPOJOH, KaK MCTOYHUK
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAaHHE TJI00aIBHOTO XapaKTepa JKOJOTHYECKUX MPOOJIEM, SKOJIOTHYSCKUX

DKOHOMMYECKHUX MPOLIECCOB B COCTOSTHUU MMPUPOJTHON U COLUUAIIBHON CPEJIbI;



OCO3HaHUSI HEOOXOIMMOCTH MCIIONBb30BAHUS JAOCTHXKEHUN XUMHH JJISl PEIICHUs
BOIIPOCOB PAILMOHAIBHOIO MTPUPOONOIB30BAHHS;

AKTUBHBIC HEMPUSATHBIC ACHCTBHS, IPUHOCSIINE BPE] OKPYKAIOLIEH MPUPOIHOM
cpene, YMEHUS MPOTHO3UPOBATh 9KOJIOTUYECKUE MOCJIEJICTBHS
MPEANPUHUMATENIBCKON AEATEIbHOCTU U NMIPEAOTBpAaTh UX;

MexayHapoIHbId PAa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, KYJbTYPhI, OIBITA
NEATEIbHOCTH  TJIaBHOM  HANpAaBIIEHHOCTH, HAaBBIKOB PYKOBOJCTBA HMH B
MO03HABATENIbHOM, KOMMYHUKATUBHOM W COIMAIBHOW MpPAKTHKE, CIOCOOHOCTEH u
YMEHUH, aKTUBHO MOJIEP>KUBAIOLLIUX HIEOJIOTHI0 TeMopoOnu;

7) UEHHOCTH HAYYHOI'0 IO3HAHUS:

C()OPMUPOBAHHOCTb ~ MHPOBO33PEHHUS, COOTBETCTBYIOLAS  COBPEMEHHOMY
Pa3BUTHIO HAYKU U OOLIECTBEHHON NPAKTUKH;

[Tonnmanue cneuuPUKUA XUMHHM KAaK HAyKd, OCO3HAHMS €€ IEpeMEIlEHUs B
paMKax Hay4yHOrO MBIIUIEHUS, CO3JaHUsl LEJIOCTHOCTU IMpEJICTaBICHUs 00
OKpYXaIOllleM MHUpEe KaK O €JUHCTBE TMPUPOJbI W 4YEJIOBEKa, B IO3HAHUU
3aKOHOMEPHOCTEN U YCIIOBHI COXPAHEHUS €ECTECTBEHHOT'O PABHOBECHS;

yOEeXKIEHHOCTH B O0COOOW HWHHOBAUMOHHOCTH XUMHUHU JJII COBPEMEHHOM
LIMBUJIM3ALMH: B €€ TYMaHUCTUYECKON HANPABICHHOCTU M BAaXXHOW POJIM B CO3/1aHUU
HOBOW 0a3pl MaTepUaJbHOM KyJIbTYpbl, UYTO CBSI3aHO C MpoOJeMaMu pPa3BUTHUS
YeJI0BEYECTBA — PECYPCHOM, YHEPTeTUUECKOM, MUILIEBOM M1 OCHOBHOM 0€30MacHOCTH, B
pa3BUTUU HAyKH, OOECIEUEHHUsl YCIOBUH MPOrPECCUBHOTO TPyAa M KOJOTHUYECKOU
KOM(OPTHOM KU3HB KaXkA0r0 YieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: TOHMMaHWE MPUHIMIIOB  METO/OB
NO3HaHMs, MPUMEHEHHE B HAyYHBIX HayKaX, CIOCOOHOCTH TMOJy4yaTh 3HAHUS IS
aHanu3a U OOBACHEHMS TEPCIEKTUB OKPYKAIOMIET0 MUpa M MPOUCXOJALIUX B HEM
U3MEHEHUH, HaBbIKHU JIeJIaTh 00OCHOBaHHBIE BHIBOJBI HA OCHOBE MOJYUYEHUS! HAyUHBIX

(dhakToB U (haKTUYECKHUE JAHHBIC C IIEIBIO0 IOCTOBEPHBIX BHIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOB30BATh XUMHUECKUE 3HAHUSI JIJIsI PEIICHUS
npo0JIeM B €CTECTBEHHBIX JKU3HEHHBIX YCIOBHSX;

MHTEpeC K MO3HAHMIO U MCCIIEI0BATEIbCKON ACITEIbHOCTH;

CHOCOOHOCTP U CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 10 XUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTIMU;

HNuTepec kK 0COOEHHOCTAM TpyJAa B pa3IMYHBIX BUAAX NPOQPECCHOHATBHON

ACATCIBbHOCTHU

METANIPEIJMETHBIE PE3YJIBTATDI

MeranpeamerHble pe3yabTaThl OCBOCHHS Y4€OHOTO MpeaMeTa «XUMHUsD Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIC TUTST dbopmupoBaHUs MHUPOBO33PEHUS oOy4Jaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIlEHAyUYHbIE TMOHATHSA, OTPaKaIOIINe
[[EJTOCTHOCTh HAYYHBIX KApPTUH MHUpPa U COEIU(UKY METOJOB MO3HAHMS, BIUSHUE B
CpeIHUX Haykax (Marepusi, BEIIECTBO, DJHEPTUs, SBJICHHE, IMPOIECC, CHUCTEMA,
Hay4HBIN (akT, IPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIICIOBAHUE,
HaOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCAIbHbBIC TEXHOJIOTUYECKHE JerCcTBUSA (mo3HaBaTeNbHbBIE,
KOMMYHUKATHUBHBIEC, PETYJISTUBHBIE), oOecrieueHne oOecrevyeHus! (pyHKIMOHATbHOM
I'PaMOTHOCTH M COITMATIbHBIX HABBIKOB 00YYaIOIINUXCS;

CIIOCOOHOCTH OOYYaroIIMXCs HCIOIb30BaTh OCBOEHHBIE MEXIUCLIMILUIMHAPHBIC,
MUPOBO33PEHYECKUE 3HAHUSI W YHUBEPCAIbHBIE TEXHUYECKUE JICUCTBUSA B
MMO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIE Pa3MBIIUICHUS PE3yJIbTaThl OBJIAJICBAIOT YHUBEPCAIHHBIMU

y‘-Ie6HLIMI/I IMMO3HABATCIIbHBIMH, KOMMYHHUKATUBHBIMH U PCTYJIITUBHBIMHA I[eﬁCTBI/IHMH.



Binanenue yHuBepcaibHbIMU Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUSAIMM:

1) 0a3oBble JIOrH4YecKue JAeCTBUS:

CaMOCTOSITeTILHO ChOPMYJIMPOBATh U aKTyaJU3UpPOBaATh MPOOJIEMY, BCECTOPOHHE
€€ PacCCMOTPETH;

OTIPENICIIATh LI JICITSIBHOCTH, 3aJ1aBaTh MapaMeTPhbl U ONPEACIIATh, KPUTCPUU
WX JIOCTH)KEHUH, COOTHOCUTH PE3yJIbTAThI JICITCIHBHOCTH C OCTABICHHBIMU BparaMu,

WCIIOJI30BaTh TIPU OCBOCHUW 3HAHWW TPHEMBI JIOTUYECKOTO MBINIJICHUS —
MONYJISIPHBIE XapaKTEepPHBIE DJEMEHTHl TOHITHH M COXPaHATh WX B3aUMOCBS3b,
WCITOJI30BaTh COOTBETCTBYIONIUE TOHATHS ISl OOBSICHEHHS OTACIBbHBIX (DAKTOB U
00BEKTOB;

BHIOOpD OCHOBAaHMM W  KPUTEPHEB JUI  HAIIMOHAIBHBIX  BEIIECTB W
PKOHOMHYECKOT0 00OCHOBAHHS;

COXPaHSIOTCS MPUYUHHO-CIICJICTBEHHBIC CBSA3U MEXK/Ty U3Y4aeMbIMHU SIBJICHUSIMH;

CTPOUTH JIOTMUECKHE PpaCCYXKJICeHHS (MHIYKTHBHBIC, JIEIyKTHBHBIE, IO
aHAJIOTUSM), BBISBIISTH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPacCMaTPHUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOBI U BHIBOJIBI;

NPUMEHATH B TIPOIIECCE IMO3HAHUS, HWCIIOJIB30BAaTh B XHUMHU CHUMBOJIHYCCKUE
(3HAaKOBBIE) MOJEIH, TTPEOoOPa30BLIBATh MOJECIBHBIC MPEACTABICHUS — XUMHUYECKHUI
3HAKOBBIA (CMMBOJI) JJEMEHT, XHUMHUYECKYI0 (OpMyiy, ypaBHEHHE XHMHYECKOTO
COCTOSIHUS — TIPU YCJIOBUH COONIOACHUS TEOPETHYCCKUX ITO3HABATCIBHBIX U
MPaKTUYECKUX 3a7a4, MNPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TMPEJICTABICHHUS IS
OTMMMCAHMS XapaKTePHBIX MMPU3HAKOB M3y4aeMbIX BEIICCTB. M BAXKHOE 3HAUCHHE.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIAJICTh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB W YCTOWYMBOTO
KJIMMaTa,

dbopMyIMpoBaTh LENTU U 337a49M UCCIEAOBAHUS, UCTIOIb30BaTh MMOCTABIICHHBIE U
3apaHee chopMyIUpOBaHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI

JJIsA (bOpMI/IpOBaHI/ISI TUIIOTE3 B CTOPOHY MMPAaBUJIbHOCTH BbBICKA3bIBACMbBIX CY)K,HGHI/II\/’I;



oOnamaTenb HABBIKOB CAMOCTOSITENIBHOTO IUIAHUPOBAHUS U TPOBEACHHUS
YUEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH MCCIENOBaHUS, HAONIOIATh 3a
XO0JIOM TPOIECcca, CaMOCTOATENLHO MPOrHO3UPOBATh €0 pe3ysbTaT, (OPMYIUPOBATH
000OIIeHNsT W JeNaTh BBIBOJABI OTHOCHUTEIBHO JOCTOBEPHOCTH PpE3yJIbTaTOB
UCCJIEI0BAHMUSI, IPEACTABISIET COO0 00OCHOBAHHBIN OTUET O MPOJIeIaHHON padoTe;

OpPUOOPECTH  OMBIT  YYCHUYECKOM  HCCIEJOBATENbCKOM U MPOEKTHOU
JESITEIbHOCTH, O0ECHEYUTh BO3MOXKHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPaKTUYECKUX 3aJlay, TPUMEHEHHUIO Pa3IUYHbIX METOJ/IOB
TIO3HAHMSL.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX WHGOPMAIH (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHUYECKOTO COJIEpKaHus, CIIpaBOYHbIE MOcoOus, pecypcbl HTepHeTa),
aHAIM3UPOBATh UH(MOPMAITUIO PA3IMYHBIX BUAOB U (DOPM MpeACTaBICHUS, OIICHUBATh
ee JI0Ka3aTeIbHOCTh U HEIPOTUBOPEUNBOCTb;

dbopMynupoBaTh 3ampochl W MPUMEHATh PA3TMYHBIE METOIbl MPU TOUCKE H
orbope uHpoOpMaluu, HEOOXOAUMBIE JUIsl  BBINOJHEHHS  HAay4HbIX  3a7ay
OTIpPEIETICHHOTO TUTIA,

NPUOOPECTH  OMBIT  UCIOJIB30BAaHUS  HMHQPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENbHO BBIOpaTh ONTUMAJIbHYIO (DOpMy MpeacTaBieHUs UHPOPMALUH
(cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONB30BaTh HAY4YHBIA S3BIK B KAauecTBE CpEACTBAa TMpH padore C
MEIUIIMHCKAMH  JaHHBIMH: TPUMEHATH  MEXKNpeaMeTHble  ((pU3HYEeCKHe H
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;

UCTIONB30BaTh M MPEoOpa3oBHIBATh  3HAKUCO-CHMBOJHUYECKHE  CpE/ICTBA

BUAMMOCTH.



Biagenue yHuBepcaibHBIMH KOMMYHHUKATHBHBIMHU ACHCTBUAMM:

3a7laBaTh BOMPOCHI 110 CYILECTBYIOLIEH 00CcyK1aeMOi TeMe B X0/1e AUajiora
u/unu  OOCYXJEHMs, BBICKA3bIBATh HJEH, (HOPMYIHPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJHEHMS IPEJI0KEHHOM 3a]auH;

JIOCTUTAETCS C Npe3CHTAlMeld pe3yJbTaTOB I103HABATEIbHOW JESTEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHMKAMHU IPU MPOBEICHUU
XUMHUYECKOTO HKCIIEPUMEHTA, MPAKTUYECKONM pPaOOThl IO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaJIU3alluy IPOEKTa MPOeKTa U (HOpMyIHPOBAHUH BBIBOJOB 110
pe3ynbTaTaM NPOBEAEHHBIX UCCIEAOBAHUMN MyTEM COTJIACOBAHUS MMO3ULIUMA
B X0J1e 00CYXAeHHUSI 1 OOMEHA MHEHHUSAMH.

Biagenne yHuBepcaabHBIMHU PeryJIsTHBHBIMHU ACHCTBUAMMU:

CaMOCTOATENLHO TUIAHUPOBATh M U3y4aTh CBOIO IMO3HABATEIbHYIO AESATEIBHOCTD,
ompenensis €€ Ledu U 33Jaud, KOHTPOJIMpPOBaTh W IO Mepe HEeoOXOIUMOCTH
KOPPEKTUPOBATh  AJTOPUTM  JCHCTBUHM  IPU  BBIIOJHEHWHM  HAy4YHBIX W
UCCJIEI0BATENbCKUX 3a/1a4, BBIOMPATh Hanbosee 3pPEeKTUBHBIN CIOCOO UX PELICHHUS C
Y4€TOM IOTY4YEeHHsI HOBBIX 3HaHUM O BEUIECTBaX U pabOuuX peakiusix;

U3YYUTh CAMOKOHTPOJb CBOEH JAEITEIPHOCTH Ha OCHOBE CaMoOaHalu3a u

CaMOOILCHKH.

HNPEIMETHBIE PE3YJIbTATBI

10 KVIACC

[Ipenmet pe3ynbTaTbl OCBOEHUS Kypca «OpraHuueckas XuMuUsh» OTPaxkaror :
c(hOpPMUPOBAHHOCTh TMPEJICTABICHUN O XMMUYECKUX MCTOYHUKAX E€CTECTBEHHO-

HAay4YHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHWUU MTPUPObI, B PA3BUTHU MBILLICHUS

N KYJIbTYPbBI JINYHOCTH, €C (bYHKHHOHaHBHaﬂ I'paMOTHOCTb, CO3aaHHAad IJIsd PCIICHUA



OPAKTUUYECKUX 3a7ad W JKOJIOTUYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPENIE;

o0ecrieunBaeT CUCTEMY OOECHEYeHHs 3HAHWW, KOTOpas BKIIOYAEeT B CeOs:
OCHOBOTIOJIATAIONINE TMOHATUS (XMMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTpOHHas 000JI04Ka
aToMa, MOJIEKYyJa, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, XUMHYECKAsl CBS3b,
CTpyKTypHas ¢opmyna (pa3BépHyTas U COKpalll€HHas), MOJb, MOJSpHas Macca,
MOJIIpDHBIA O00BEM, YIJIEPOJHBIM CKeJeT, (YHKIMOHAJIbHAas Tpynma , paauKal,
U30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUH PsiZl, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOIHbIE
U a30TCOJAEpKAIME COCAUHEHUS, MOHOMEp, TOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCAMHEHMS); TECOPUM U 3aKOHbI (Teopusi (PU3HMUYECKUX
pesynbraTtoB A. M. ByTnepoBa, 3aKkoH COXpaHEHHUsI MacChl BEIIECTB); (hOPMaIbHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MUPOBO33PEHUYECKHE 3HAHUS, OOOCHOBAaHUE B OCHOBE
NOHMMAaHUS MIPUYUH U CUCTEMHOCTH, IMHAMUYECKOE HaIlpaBlIeHUE, (aKTOJIOTUUECKUE
CBEJICHUS O CBOMCTBAX, COCTABE,

c()OPMHPOBAHHOCTh YMEHUW BBISBIATH XAPAKTEPHbIE MPU3HAKK TMOHATHIA,
COXpaHATh MX B3aHMOCBSI3b, WCIIOJIIB30BaTh ITH IOHSTHUS IIPU OINHMCAHMM COCTaBa,
JTI0KA3aTeJIbCTBA U MPOSIBICHUS PE3yJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHUU HCIOIb30BaTh XUMHUYECKYIO CHMBOJUKY JUIS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOMN) hopMy,
onpeaenEHHbIX BEWECTB U (DYyHIAMEHTAIbHOTO MPOUCXOKIACHUS, CO3/IaHUs MOJENeH
MOJIEKYJ BELIECTB, MOJYYEHHBIX [UISl WUIIOCTPAUUMM HMX XUMHUYECKOTO H
IPOCTPAHCTBEHHOT'O COJIEPKAHUS;

cOPMHPOBAHHOCTh YMEHUN COXPAHHOCTh MPHUHAJICKHOCTH HM3YyUYEHHBIX
BEIIECTB M0 UX COCTaBy U CTPOEHUIO K OIPEIEJICHHOMY KJIacCy/TpyIaM COeIUHEHUN
(YriieBoJIopo/ibl, KUCIOPO U a30TCOJIEPKAIINE COCIUHEHUSI, BHICOKOMOJIEKYIISIPHbIE
COEIMHEHUs), Ta€T UM Ha3BaHue Mo cucrematuyeckoil HomeHknarype (MIOITAK), a
TaK)X€ IIPHU TPUIIPUBOBUATILHBIE HA3BaHUSI OCHOBHBIX BELIECTB (ITHJIEH) , IPOIUJIEH,

aleTUJIeH, HATWICHIJUKOJb, TIUIEpUH, (eHoJ, QGopManbierua, aleTalbIeru/l,



MypaBbHHAasl KUCJIOTA, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAS] KUCIIOTA,
TII0K03a, (PPyKTO3a, Kpaxmal, IeJUTI0I03a, TIIUIIHH);

chOpMHPOBAHHOCTL METOJIOB OIpEACNICHUs BUAOB XHWMHUYECKHX CBS3ed B
ONpEICJICHHBIX COCAMHEHUAX (OMHAPHBIC U KPaTHBIE);

CdopMupoBaHHOCTh TPUMEHEHUS TMOJOXKEHUNH TEOPUM XUMHUYECKUX BEIECTB
A. M. BytnepoBa 1151 00bSICHEHHS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M
3apsiia; 3aKOH COXPaHEHUSI MacC BEILIECTB;

chOpMHUPOBAHHOCTh YMEHUHN XapaKTEepU30BaTh COCTaB, CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHUE CBOWMCTBA TUIUYHBIX MPEJICTABUTENCH pa3IMYHBIX KJIACCOB BEIIECTB
(MeTaH, 9TaH, STWIEH, NPONWIEH, aneTuieH, OyraaueH-1,3, mertunOyraaueH-1,3,
OCH30JI, METaHOJI, 9TaHOJ], OTWICHIJUKOJIb, TJIUIEPUH, (EHOJ, aleTalbIer I,
MypaBbUHAsi U YKCYCHasl KHCJIOTBI, TJII0OK03a, KpaxMall, LeJIII0JI03a, aMUHOYKCYCHAs
KHCIIOTa), WLIIOCTPUPOBATH TEHETUUYECKYIO CBSI3b MEXAY HHUMH YpPaBHCHHUSIMHU B
COOTBETCTBYIOIIEM KPUTEPUUHOM KOI(PPHUIIMEHTE C UCIMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

chopMyITUPOBaHHBIC XapaKTEePUCTUKU XapaKTepru30BaTh HUCTOYHUKH
YTJIEBOJIOPOIHOTO ChIPhs (HE(Th, MPUPOIHBIN Ta3, YroJib), CIOCOOBI UX epepaboTKu
U TIPAKTUYECKOE MPUMEHEHHE MepepabOTKH MPOAYKTOB;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOJUTH PACUETHI IO XUMUYECKUM YPaBHEHUSIM
(macca, 00beM, KOJMYECTBO HMCXOJIHOTO BEIIECTBA WM COCTOSHUS MPOAYKTa IO
U3BECTHOM Macce, 00beMy, KOJTMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB
WJIU TIPOJIYKTOB B COCTOSIHUN);

c(hOpMUPOBAHHOCTh YMEHUM BIIAJICIOT CUCTEMOM 3HaHUI 00 OCHOBHBIX METO/JaX
HAay4YHOTO MO3HAHUS, MPUMEHSIOTCS B XMMUHU MPU H3YYCHUU BEUIECTB U HAYUYHBIX
HampaBJIeHU  (HAOJMIOJEHWE, HM3MEpPEHHE, OKCIECPUMEHT,  MOJIEIMPOBAHUE),
UCIIOJIB3YIOT CUCTEMHBIE XUMUYECKUE 3HAHUSA I MPUHSATUS PEIICHUN B KOHKPETHBIX

KHU3HCHHBIX COCTOAHUAX, BOIIPOCAxX € BCIICCTBAMHA U UX ITPUMCHCHU A,



chOpPMHUPOBAHHOCTh YMEHUN COOIOZAET MpaBUjIa MCIIOIH30BAHUS XUMHYECKOM
Mocyabl W Ja0OpaTOpHOTO OOOpPYJOBAHHWSA, a TaKXKe TMpaBmia OOpareHus: C
BEIIECTBAMU B COOTBETCTBUM C SHEPTrUYHBIMU pe3yJibTaTaMu J1abOpaTOPHBIX
XAMHUYECKUX SKCIIEPUMEHTOB;

00pa30BaHHOCTh YMEHUH TIAHUPOBATh M MPOBOJIUTH XMMUYECKHUI SKCIIEPUMEHT
(mpeBpalleHue BEIIECTB IPU HArpeBaHWU, IOJYyYCHHE OSTUJICHA W HM3Y4YEHHUE HUX
CBOMCTB, Ka4eCTBO OIPEACIICHUS BEIIECTB, JACHATypanus OCIKOB IpH HArpeBaHHH,
[IBETHbIE MEXaHH3Mbl OCJIKOB) B COOTBETCTBUHU C OOILICTIPUHATHIMH METOJIaMH
0€30MacHOCTU TPU KCMOJIb30BAHUM BEIIECTB C BEIIECTBAMH U J1aOOpPaTOPHBIM
000Opy10BaHUEM, MMPABUTEIHCTBOM PE3YyJIbTaThl XUMUYECKOIO SKCIIEPUMEHTA B popme
3aIllMCH COOTBETCTBYIOIIMX BEIICCTB M (OPMYJIMPOBATH BBIBOJIBI Ha OCHOBE AITHX
pEe3yJIbTaTOB;

chOpMHUPOBAHHOCTh ~YMEHHH  THIATEILHO  aHAJIU3UPOBATh  XHMHUYECKYIO
uHpopMaruioo, TOJy4aeMyl0 U3 pPa3HBIX MCTOYHHMKOB (CpeICTBa MAacCOBOM
uHpopmanuu, MaTepHET U Apyrue);

ChopMupoBaHHOCT, ~ YMEHHH  COOJIIOJIa€T  MpaBWiIa  AKOJOTHYECKOTO
PYKOBOJICTBA B OBITY W TPYJAOBOM JACSATEILHOCTH B IEISAX COXPAHEHUS] CBOETO
310POBbS U OKPYKAIOIIECH MPUPOJHOM CPEAbl, 0CO3HABATH ONACHOCTH BO3JCUCTBUS HA
JKMBBIC OPTAaHWU3MbI OMIPEICIICHHBIX BEIIECTB, MOHUMATh MOKa3aTeabHbI cMbICT [TJIK,
MMOHMMAaTh Ha TMPUMEPAX METOJbl W MPENOTBpallaTh MUX BPEIHOE BO3JECUCTBHE Ha
OpTraHU3M YEJI0BEKA. ;

1. 00yYarommxcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS MaTEepPUATbHBIX U
AKOJIOTUYECKUX ACIIEKTOB;

JUISL CIIETIBIX M CJTA0OBUSAIIMX YUAIIMXCS: HAYYUTHCS MCIOJIB30BaTh PeibeHO-

TOUEUHYIO cucTemy, o0o3HaueHHyto JI. bpaiins 3anucsiBaer popmyiy.



11 KJIACC
[Ipenmer pe3ynbrathl oOCBoeHHS Kypca «OOmass W HeopraHuyeckas XUMHsD)
OTPaXKaoT:

c(OPMUPOBAHHOCTH MPEJCTABICHUN: O XUMHUECKUX MCTOYHHKAX €CTECTBEHHO-
HAayYHOW KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU MIPUPO/bI, B PA3BUTUN MBIIICHUS
U KyJbTypbl JHMYHOCTH, €€ (YHKIMOHAIbHAsI TPAMOTHOCTb, OOOCHOBaHHas st
pelieHus TPaKTHUECKUX 3a7ad M SKOJOTHYECKHM OOOCHOBAHHOTO OTHOLICHHS K
CBOEMY 3I0POBBIO U PUPOIHON CpELE;

oOecrieynBaeT cUcTeMy OOecleYeHUs 3HAHMM, KOTopass BKIIOYaeT B ceOs:
OCHOBOTIOJIATAIONINE TOHATHS (XUMHUYECKUH SJIEMEHT, aToM, H30Tom, S-, p-, d-
JJIEKTPOHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJIAPHBIA 00BEM,
BaJICHTHOCTh, JJIEKTPOOTPULIATEIHHOCTh, CTETEHb OKHCICHUS, XMMHUYECKas CBS3b
(KoBaJIGHTHasl , MOHHAsA, METAJIMYECKasi, BOJAOPOAHAs), KPUCTAJUIMUECKas PEIETKa,
BUJbl XMUMHUYECKOIO KJIUMaTa, pacTBOPEHHE, JJIEKTPOJIUTBI, HEIIEKTPOJUTHL,
AIIEKTPOJIUTUYECKAsT  JAMCCOIMAINS, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
YMEPEHHOTO0 pEeXHMa, XHMHUYECKOE€ pPABHOBECHE); TCOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON couuanu3anuu, nepuoauueckuii 3akon JI. M. Menneneena,
3aKOH COXpaHEHMsI MacC BEILECTB, 3aKOH COXPAHEHUs U MPEBPALLEHUS YHEPTUH MPU
peakuusx  peakuuil),  3aKOHOMEPHOCTH,  CHUMBOJMYECKUH  SI3bIK  XUMUH,
MHUPOBO33pEHYECKHE  3HAHUS, KOHCTUTYIIMOHHOCTH B  OCHOBE TOHUMAaHUS
IPUYUHHOCTU U CUCTEMHOCTH,

c(OpPMUPOBAHHOCTh YMEHUW BBISBIAECT XapaKTEpHbIE MPHU3HAKK TOHSATHH,
COXpaHAe€T WX B3aMMOCBS3b, COOTBETCTBYIOIIME TMOHATHUS TPH  OMHCAHHUU
HEOPraHWYECKUX BEILECTB U UX SBJICHHUIA;

c(OPMUPOBAHHOCTh yYMEHHUW WCMOJB3YyEeT XUMHYECKYI0 CHMBOJHKY JJIs
cocTtaBieHUs: (GOpMyJl BEIIECTB W OCHOBHBIX MPUYMUH, CHUCTEMAaTHUYECKYIO

HoMenknatypy (MIOITAK) u TpuBHalibHbIE Ha3BaHUSI OTAEJIBHBIX HEOPTaHUYECKUX



BellleCTB (yrapHblid ras, yrieKuciblii Ta3, aMMHUaK, Tami€Hasi W3BeCTb, HeramiéHas
U3BECTh, MUTHEBASI COJIA, TUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUMN OMpe/iesieHUs BaJCHTHOCTU M CTENEHU OKHUCIICHUS
AJIEMEHTOB B COEAWHEHUSAX YETBEPTHOIO COCTaBa, BHUAA XHMUYECKOM CBS3U
(kOBaJIeHTHasi, HOHHAs, METAJUIMYECKas, BOJOPOJHAsA) B COCIUHEHHUAX, THUIIA
KPUCTAJUIMYECKON PEIIETKH KOHKPETHBIX BEIIECTB (aTOMHAsI, MOJIEKYJISIpHASI, HOHHAS,
MeTaJJTMYEeCKas), XapakTepa Cpebl B BOJHBIX PaCTBOpaX HEOPraHUYECKUX BEILIECTB.
COEIMHEHNS;

c(hOpMUPOBAHHOCTh YMEHUN COXpAaHSET MPUHAIJICHKHOCTh HEOPTaHUUECKUX
BEILECTB MO0 UX COCTaBY K ONPENEIEHHOMY KJAacCy/TpynnaM COE€IWHEHUN (MpOCThIE
BEI[ECTBA — METAJUIBl U HEMETAJLIbl, OKCHJbI, OCHOBAHMS, KHUCJIOTHI, aM(oTepHbIe
TUJPOKCHU/IBI, COJIN);

ChopMupoBaHHOCTh YMEHUW PACKPBIBAET CMBICI IEPUOJAUYECKOr0 IpaBa
JI. I. MeHnnieneeBa W BBIBECTH €r0 CHCTEMATHU3UPYIONIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTHYECKYIO (PYHKIIHIO;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
AJIEMEHTOB 3JeMeHTOB 1—4 mnepuonoB llepuoanueckord CHUCTEMBI 3JIEMEHTOB
. I. MenneneeBa, WUCHONB3YS TMOHATUA «S-, P-, d-DIEKTPOHHBIE OpPOUTAINY,
(QHEPTeTHUYECKUE YPOBHH», OOBSICHSAS 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
AJIEMEHTAPHBIX JJIEMEHTOB M HX CBsI3e mo mepuojaM u rpynnam l[lepuoanueckoit
CHUCTEMBI 3JIEMEHTAapHBIX 51eMeHTOB 1. Y. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTeprU30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE
CBOMCTBA HEOPraHWYECKHMX  BEHIECTB  PA3JIMYHBIX  KJACCOB,  IOJTBEPXKAATh
CYIIECTBOBAHUE TI'E€HETUYECKOM CBA3M MEXKJIY HEOPraHWYECKMMM BELIECTBAMHU C
MTOMOIIIBI0 COOTBETCTBYIONTUX (DU3UUYECKUX SBICHUM;

pa3pabOTaHHBIE METOJIbI OMPECICHHS] XUMUUECKOTO COCTOSHUS TIO Pa3IMIHBIM

BO3I[CI‘/JICTBI/I$IM (KOJ’II/I‘-IGCTBO H COCTaB pcarvupyromux BCIICCTB, TCIIJIOBOC



BO3JIEHICTBHE, OOYCIIOBJIEHHOE CTEMEHBIO OKHCIICHHUS DSJEMEHTOB, OOpPaTUMOCTHIO,
Pa3JIMYHBIMU KaTaJIu3aTOPaMH);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIIICT YPABHEHUS PA3IUUYHBIX TUIIOB, IMOJTHBIC
U COKpalI¢HHbIE YpaBHEHHUS HMOHHOTO OOMEHa, YCJIOBHUS CYIIECTBOBAaHUsA, IpHU
KOTOPBIX 3TU COCTOSIHUS UAYT 0 KOHUA;

chOpMHUPOBAHHOCTh YMEHUU TPOBEJICHUS HCCIENOBAHUM, MOITBEPKIAIOIINX
KAQYeCTBEHHBI COCTaB pA3JUWYHBIX HEOPraHWMYECKHX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
BEILIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHHMH  pacKphIBa€T  CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX METOJIOB ITyTEM COCTaBIIeHUs OajiaHca OajlaHca ATHUX OalaHCOB;

c(hOpMUPOBAHHOCTh YMEHUUN OOBSACHSIET TUHAMUKY SKOHOMHUYECKOTO COCTOSTHUS
OT pa3NuYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTO pPaBHOBECHS B
3aBUCUMOCTH OT BHEUTHUX Bo3zeicTBui (mpunnumn Jle [larene);

c(hOpMUPOBAHHOCTh YMEHHUH  XapaKTepu30BaTb XHUMHYECKHUE  TMPOLIECCHI,
COTJIACOBAHHME HA OCHOBE MPOMBIIICHHOTO MOJIYyYEHHS] CEPHOM KUCIOThI, aMMHUAKH, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OOIMX HAyYHBIX MPUHIMUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/JICTBA;

CdopmMupoBaHHOCTh YMEHHI TPOBOJUT PACUETHI C WCIIOJH30BAHUEM IMOHATUN
«MaccoBasi 10 BEUIECTBA B pPAacTBOpe», OOBEMHBIX OTHOIIEHHWW Tra3za Mpu
XUMUYECKUX PEaKlUsX, MacChl BeIlIecTBa WIM O0ObeMa raza IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacChl WJIM O0ObEMa OJHOTO U3 BEIIECTB B (PU3MUECKUX
BEILIECTBAX, TEIUIOBOIO 3(Qexkra Ha OCHOBE COXpPAaHEHUS MACChl. BEIECTBA,
MPEBPALIEHUS U COXPAHEHHUE YHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOMAET MpaBUIa UCIIOIB30BAHUS XUMUYECKOM
nocyabl U JabopaTOpHOTO OOOpYIOBaHUS, a TakkKe IMpaBuja OOpalieHust ¢
BEI[ECTBAMH B COOTBETCTBUU C DHEPTrUYHBIMU pe3yjbTaTaMU J1aOOPATOPHBIX

XUMHUYCCKHUX OKCIICPHUMCHTOB,



c(OPMUPOBAHHOCTh YMEHHUI TUIAHUPOBATh W  MNPOBOAUTH  XUMHYECKH
IKCIIEPUMEHT (pa3palboTka MepoKCuaa, OOBIBICHHOTO B pa3pabOTKe KaTanau3aTopa,
OIpEJICICHUE PACTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCAIBHOTO HHAMKATOPA,
BJIIMSIHUE PA3IMYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOTO COCTOSIHUS, COCTOSIHUE
MOHHOTO 0OMEHa, KaueCTBEHHOE COCTOSIHUE CyNb(]at-, KapOOHAT- U XJIOPUI-aHUOHOB,
Ha KaTHOH aMMMaKa, PEUIeHHE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaib U
«Hemeramnel») B COOTBETCTBUM C  OOUICIPUHSATHBIMU — TPAaBHJIAMU  TEXHHUKHU
0€30IacHOCTH TPU HCIIOJIb30BAaHUHM HSHEPreTUYECKUX BEIIECTB U JIa0OPATOPHBIX
YCTaHOBOK, pE3yJNbTaThl XUMHYECKOTO OJKCIEpHUMEHTa B QopMmMe 3amucei
COOTBETCTBYIOIIUX BEHIECTB M (OPMYIHUPOBAHUS BBIBOJOB JJIsi OOOCHOBAHHS ITHX
pe3yJIbTaTOB;

cOpMUPOBAHHOCTh ~YMEHHMHM  TIIATEIBHO  AHAJIM3UPOBATh  XUMHYECKYIO
uHpOpMaIlMIO, TOJIyYyaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOMU
KOMMYHHUKaIuu, UHTepHeT u npyrue);

Cc(OPMHUPOBAHHOCTh YMEHUH COOJIOAAET MpaBUia 3KOJOTMUYECKOTO JIUAEPro
MOBE/ICHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B LIEJIX COXPAHEHUS CBOETO 3/I0POBBS
U OKpYXaloIel MpUPOTHON Cpebl, OCO3HABATh OMACHOCTh BO3/CWCTBUS HA JKUBBIC
OpraHU3MBbl ONPEACIICHHBIX BEIIECTB, MOHUMast cMbIc nokasarens [1JIK, noscusaTs Ha
npuMepax METOAbl PYKOBOJACTBA M NIPENOTBpallaTh MX BPEIHOE BO3JEHCTBUE Ha
OpraHu3M YeJI0BeKa;

Ui 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSIMHM 3/I0OPOBBS: YMEHHUE
NPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS MaTepUAbHBIX H
IKOJIOTUYECKUX aCTIEKTOB;

JUISL CIIETBIX M CJIA0OBUIALIMX YYALIUXCS: HAYUUTHCS HCIIOJIb30BAaTh pelbeHO-

TOYEYHYIO cucTeMy, 00o3HaueHHyto JI. bpaitis 3anuceiBaeT hopmyiy.






TEMATUYECKOE NMJTIAHWPOBAHUE

10 KINACC
Ne Ha3Banue pa3nenoB v TeM NporpaMMbl KonunuecTBo vacoB OnekTpoHHbIE (LU(pPOBBIE
|y porp p P
n/n Bcero|| KonTponsnsie | IIpakTnueckne 00pa3oBaTENbHbIE PECYPChI
paboThI paboThI
‘Pamen 1. TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHH
1.1  |[[Ipenmet oprannueckoit xumuu. Teopus A. M. 3 Bubnnorexa
Bytieposa LIOK https://myschool.edu.ru/
‘I/ITOFO 0 pazaeny H 3 H
‘Pamen 2. Y1i1€BOA0POAbI
2.1 [IpenenwvHbIC YriieBogopoAbl — ajJIKaHbI 3 Bubnunoreka
LIOK https://myschool.edu.ru/
2.2 |HempenenbHbIE YTIIEBOIOPOIbI: AIKEHBI, aJIKaIUEHBI, 6 1 Bubnuotexa
ATKHHEI LIOK https://myschool.edu.ru/
2.3 |[ApoMaTHYECKHE YTIEBOIOPOABI 2 Bubnnoreka
LIOK https://myschool.edu.ru/
2.4  |[[IpuponHbIEe HCTOUHUKH YTIEBOIOPOAOB U UX 1 1 Bubnmotexa
nepepa60TI<a LIOK https://myschool.edu.ru/
2.5 ||YrneBoaopoasl KOHTpOJbHas padota 1 1 1 Bubnnorexa
LIOK https://myschool.edu.ru/
‘I/ITOFO 0 paszeny H 13 H
‘Pasnen 3. Kucjopoacoaep:xamue opraHudecKue coeJMmHeHu st
3.1 ||Couptsl. DeHon 3 Bubnuotexa
LIOK https://myschool.edu.ru/
‘3.2 HAJ‘IL,I[CFI/II[I)I. KapGonoBsie kucioThl. CloxKHBIE 3PUPHI H 7 H H 1 H5V'6”V'°Te'<a




No Ha3Banue pa3nenoB u TeM mporpaMMbl KomnuecTBo vacoB ‘ OnekTpoHHbIE (IUPPOBHIE)
n/n Beero|| Koutponbhbie | IpakTuueckue 06pazoBaTeNbHEIE PECyPChI
paboThI paboThI
LIOK https://myschool.edu.ru/
3.3 ||[YrueBonsl 3 BubnuoTeka
LIOK https://myschool.edu.ru/
3.4. |Kucmopoaconepxatne coequaennss Konrponsaas padoral 1 1 Bubnnoreka
) POACOACPHALLL a P p LIOK https://myschool.edu.ru/
‘I/ITOFO 0 pazzaeny H 13 H
‘Pamen 4. A3oTcoaep:Kaniue opranHnveckue coequHeHust
4.1 AMUHBL. AMUHOKHACIIOTEL. beku 3 Bubnunoteka
LIOK https://myschool.edu.ru/
‘I/ITOFO 0 pazzaeny H 3 H
‘Pamen S. BbicOKOMOJIEKYJISIPHbIE COCAUHECHUS
5.1 |[Inacrtmaccel. Kayuyku. Bonokna 1 Bubnuoteka
LIOK https://myschool.edu.ru/
5.2 ||UroroBas KoHTpoJbHas paboTa 1 1 Bubnuoreka
LIOK https://myschool.edu.ru/
‘I/ITOFO 10 pasjeny H 2 H
(OBILEE KOJINUECTBO YACOB I10 TTIPOTPAMME | 34 | 3 [ 2 [
11 KNNACC
Ne HasBaHune pa3zenoB u TeM porpaMMsl ‘ KonnuecTBo vacos ‘ OneKTpoHHbIE (LU POBLIE)
n/n Beero| Konrponbhble | Ilpaxrnueckue | ©OPa30BaTelbHEIE pecypehi
paboThI paboThI
‘Pa:me.ﬂ 1. TeopeTuyeckne OCHOBbI XUMHMH
1.1 ||Ctpoenne aromoB. Ileproanyecknii 3aK0H U 3 Bubnnoreka
LIOK https://myschool.edu.ru/
[Tepuonnueckas cucrema 1o snemenram . 1. Menneneesa




No Ha3Banue pa3nenoB v TeM MporpaMMbl KonnuecTBo yacos ‘ DnekTpoHHbIe (IU(PPOBLIE)
n/n Beero|| Koutponbubie | Ilpaktuueckue || ©0P330BaTeNbHBIE pecypehl
paboThl paboThI

1.2 ||Ctpoenue BemecTBa. MHOrooOpa3ue BEUIECTB 4 BubnuoTeka

LIOK https://myschool.edu.ru/
1.3 || XuMu4ecKue mporecchl 6 1 Bubnmnoteka

LIOK https://myschool.edu.ru/
HWroro 1o pasaeny 13 Bubnnoreka

LIOK https://myschool.edu.ru/
Paznen 2. Heoprannueckasi XumMus
2.1 |Mertamisl 6 1 Bubnnoreka

LIOK https://myschool.edu.ru/
2.2 ||Hemeramnsl 9 1 Bubnmnoteka

LIOK https://myschool.edu.ru/
2.3 ||CBs13bp HEOPraHMYECKUX U OPraHUYECKMUX BEIIECTB 2 Bubnuorexa

LIOK https://myschool.edu.ru/
Hroro no pazneny 17 Bubnuoteka

LIOK https://myschool.edu.ru/
Pasznea 3. Xumusd u Kn3HbL
3.1 || Xumus u )Ku3Hb 3 Bubnmnoteka

LIOK https://myschool.edu.ru/
3.2. || UToroBoe noBTOpEHME 1 BubnuoTeka

LIOK https://myschool.edu.ru/
‘I/ITOFO 0 paszeny ‘ 4 H
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 Bubnnoreka

LIOK https://myschool.edu.ru/




NOyPOYHOE NNAHUPOBAHUE

10 KINACC
Ne Tema ypoka KommmuectBo wacos Hara DIIEKTPOHHBIE
/m Bceero|| Kontponshsle || [Tpaktuueckue | H3YICHAA mdposbie
paBoTHI pPaBOTHI o0Opa3oBaTenbHbIC
pecypcbl
1  |[IpexmeT opraHn4YecKOi XMMUH, €€ COCTaB, Pa3BUTHE U 1
3HAYEHUE
2 |[Teopusa npoBeneuusa pe3yabratoB A. M. BytinepoBa, ee 1 Bubnuoteka
OCH(I:BHHGPHOHOKE:HHI; Y y11eposa, LIOK https://myschool.edu.ru/
3 |[IpencraBnenue o knaccudukanuu BemecTs. Homenknarypa || 1
(cucremaTuyeckas) ¥ TpPUBHAJIbHbIC Ha3BaHUs YKa3aHHBIX
BELIECTB
4 ||AnKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUUECKUN P 1 Bubnnoreka
LIOK https://myschool.edu.ru/
5 |[MetaH u 3TaH — NpoCTENIINE TPEICTABUTENN AJTKAHOB 1 Bubnnoreka
LIOK https://myschool.edu.ru/
6 ||ANKEHBI: COCTAaB U CTPOEHUE, CBOMCTBA 1 Bubnuorexa
LJOK https://myschool.edu.ru/
7 ||9THneH u NpoNuiIeH — MPOCTENIINE TPEICTaBUTENIN 1 EV(')?Z“:]?JEKZ hool.edu.ruf
o ps://myschool.edu.ru
AJIKEHOB XMMWYECKMNe CBOMCTBA M OCHOBHbIE Cnocobbl
nonyyeHusa
8 |[Ipaktuueckas padora Ne 1. «IlosyueHue STHIIEHBI U 1 1 Bubnuorexa
W3YHEHHE ero CROMCTRAY LLOK https://myschool.edu.ru/
9 ||Ankaguensl. byraguen-1,3 u metunOyraguen-1,3. 1 ag?é“:]?tTEKi/ hool.edu.ru/
v psS://Myscnool.edu.ru
Xumunyeckme csoncrsa [losyueHne M3 CHHTETUUECKOTO
KaydyKa pe3uHbI
10 ||ANKUHBL: COCTaB U OCOOEHHOCTH HArpy3KH, FOMOJIOrHueckui|| 1 Bubnnoteka
psl. ALlETUIIEH — IIPOCTEHIINIA TPEeICTABUTEND ATKUHOB HOK https: //myschool.edu.ru/
XMMUYECKMe CBOMCTBA M NOyYeHne
11 ||BerumiciaeHus Mo ypaBHEHUIO XUMUYECKMX PEAKLMiA 1 Bubnnoteka
LIOK https://myschool.edu.ru/




No Tema ypoka KonnuectBo wacon Hara DIIEKTPOHHBIE
n/n Bceero|| Kontponsusie | [Tpakrtuueckue || H3YICHIA 1HdpoBbIe
paBGoTEI paGOTEI o0Opa3oBaTenbHbIC
pecypcsl
12 ||Apensl: OeH30:1 U TONTyoJ. TOKCHYHBIC apEHBI XMMUYECKMe 1 Bubnnoteka
o OK https://myschool.edu.ru/
CBOWCTBA M OCHOBHble cnocobbl NonyYeHnA H
13 |['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMU 1 Bubnuorexa
YITIEBOIOPOIOB LIOK https://myschool.edu.ru/
14 |[[IpuponHble UCTOUHUKH YIJIEBOJOPOIOB: IPUPOIHBIN ra3 u 1 Bubnnoreka
MOMYTHBIC HEPTAHBIC Ta3bl, HEPYTH U MPOITYKTHI €€ HOK https://myschool.edu.ru/
nepepadoTKH.
15 |[[IpuponHble UCTOUHUKH YIJIEBOJAOPOIOB: IPUPOIHBIN ra3 u 1 Bubnnoreka
MOMYTHBIC HEPTAHBIC T'a3bl, HEPYTH U MPOIYKTHI €€ HOK https://myschool.edu.ru/
nepepadoTKH.
‘16 ‘ KonTponbHas pabota no pazaeny «YrieBoJopOIb» H 1 H 1 H H
17 |[IIpenenbHbple OAHOATOMHBIE CIUPTHI: METAHOI U 3TAHOJI. 1 Bubnnoteka
OK https://myschool.edu.
HomeHKnaTypa nsomepusa, nonyyeHme U XuMmyeckmne H bs://my u.ru/
cBoncTBa
18 |[MHOroaromMHsble COUPTHI: STUICHIINKOJIb U TIUIEPUH. 1 Bubnnoreka
HomeHkaTypa u30MepHsi, TIOTyIEHHE U XUMUIECKHE HOK https://myschool.edu.ru/
CBOMCTBA OIHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB B
CpaBHEHUU
19 ||@enomn: cTpoeHre MOJIEKY, PU3MUECKUE U XUMUYECKHE 1 Bubnuotexa
CBOICTBA, IPHMEHEHHE LIOK https://myschool.edu.ru/
, .
20 ||Anpaeruasl: GopmManbACTUT U alleTANbACTH . AIICTOH 1 Bubnnoteka
OK https://myschool.edu.ru
HomeHknaTypa nsomepus, NnosydyeHne n Xmmmyeckme H ps://my /
CBOMCTBA
21 ||OaHOOCHOBHBIE MpeAeTbHbIE KAPOOHOBBIC KUCIOTHI: 1 Bubnunorteka
OK https://myschool.edu.ru
MypaBbUHaA U YKCyCHasi. HomeHKnatypa nsomepus, H psi//my /
MnoayYyeHne n XMMmnyeckme CBOMCTBa




No Tema ypoka KonnuectBo wacon Hara DIIEKTPOHHBIE
n/n Bceero|| Kontponsusie | [Tpakrtuueckue || H3YICHIA miposbIe
paBGoTEI paGOTEI o0Opa3oBaTenbHbIC
pecypcsl
22 ||[Ipaktuueckas paborta Ne 2. «CBolCTBa pacTBOpa YKCYCHOM 1 1
KHCIIOTBD)
23 ||CreapuHOBas U OJEUHOBAsI KUCIIOTHI, KaK IIPEICTaBUTENN 1 Bubnnoreka
BBICITHX KAPGOHOBBIX KHCIOT LIOK https://myschool.edu.ru/
24 |[MpbU1a Kak BEICIIAsA COJIb Kap6OHOBLIX KHUCJIOT, UX MOIOIIEE 1 Bubnuoteka
neiicTBHE LIOK https://myschool.edu.ru/
25 ||CioxxHbIE AQHPHI KaK MTPOU3BOIHBIE KAPOOHOBBIX KHCIIOT. 1 Bubnnoteka
THPOIIH3 CIOKHBIX PHPOB LIOK https://myschool.edu.ru/
26 |’Kupbl: THAPOIN3, MPUMEHEHHE, OMOJIOTHYECKask POJIb CHIIBI. 1 Bubnnoreka
LOK https://myschool.edu.ru/
27 ||YrneBonsl: coctaB, kinaccudukaius. Baxxknenmme 1 Bubnuoteka
PEJICTABUTEIH: TIIFOK03a, PPYKTO3a, caxaposa. LOK https.//myschool.edu.ru/
28 |[Kpaxman u LIeuIr0103a KaK MPUPOAHBIE ITOJTUMEPHI 1 Bubnnoteka
LOK https://myschool.edu.ru/
29 ||KontponbHas padota no pazaeny «Kucmopoaconepxaiiue 1 1
OpPraHUYECKUE COCTUHEHUS
30 ||AMHHBI: METHJIAMUH U aHUJTUH. 1 Bubnuotexa
LIOK https://myschool.edu.ru/
31 ||AMUHOKHCIIOTHI Kak aM(OTepHbIe OpraHUYEeCKHe 1 Bubnnoteka
COEMHEHUS, UX OMOJIOrHdYecKoe 3HaueHue. [lenTu s HOK https://myschool.edu.ru/
Homenknarypa nzomepusi, MoJiydeHue 1 XUMUYECKUE
CBOMCTBA
32 ||benku kak HaTypalbHbIE BBICOKOMOJIEKYJIIPHBIE COEIUHEHMA || 1 Bubnnoreka
LIOK https://myschool.edu.ru/




No Tema ypoka KonnuectBo wacon ‘ Hara DIIEKTPOHHBIE
n/n Bceero|| Kontponsusie | [Tpakrtuueckue || H3YICHIA 1HdpoBbIe
paBoTHI pPaBOTHI o0Opa3oBaTelbHbIE
pecypcsl
33 ||OcHOBHbBIEC MOHATHSA XUMHHU BBICOKOMOJIEKYJISPHBIX 1 Bubnnoreka
o LOK https://myschool.edu.ru/
coequHeHni1 OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJIIpHBIX coequHeHuH. [Inactmaccsl, kayuyku,
BOJIOKHA
34 HI/ITOFOBas[ KOHTpOJIbHAs paboTa no OpraHn4eckon XUMuUn H 1 H 1 H H H
OBLLEE KOJIMYECTBO YACOB I10 ITPOT PAMME | 34 | 3 [ 2 [
11 KIACC
Ne Tema ypoka ‘ KonnuecTBo yacos | [Hara ONEKTPOHHBIE
n/n Bceero|[KonTponbnsie||[Ipaktrueckue|[13Y TCHIA nudpoBre
paBoTHI paBOTHI o0pa3oBaTebHbIE
pecypchl
1 HXHMquCKI/Iﬁ 35IeMEeHT. AToM. DJeKTpoHHast 00paboTKa aTOMOB H 1 H H H H
2 |Ilepuonnueckuii 3akoH u [lepuonnyeckas cucrema mno 1 Bubnnoreka
anementam J1. V. MenieneeBa, Mx CBS3b C COBDEMEHHOMN TeOpUeEn HOK https://myschool.edu.ru/
aTOMOB
3 ||3aKOHOMEpPHOCTH NU3MEHEHUS CBOMCTB 2JIEMEHTAPHBIX 3JIEMEHTOB 1 Bubnuotexa
¥ MX COEJMHEHUH MO IPyMIaM U IMepHoaaM. 3HaueHHe HOK https://myschool.edu.ru/
nepuoanyeckoro 3akona J1.11. Menneneesa B Hayke O pa3BUTHHU
MPOMBIIIJIEHHOCTH
4 ||Ctpoenue BeniecTBa. XMMHUYECKas CBSI3b, €€ BUJIbI; MEXAHU3MBI 1 Bubnunoteka
00pa3oBaHusl KOBAJIEHTHOM CBs3U. Bomopoanas cBs3b HOK hitps://myschool.edu.ru/
S ||BaneHTHOCTB. DIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCIECHHUS. 1 Bubnuotexa
BemniecTa MOJNEKYIIIPHOTO H HEMOJIEKYJISIPHOTO BEIECTB HOK https: //myschool.edu.ru/
6 |[[TonsaTue o JUCIIEPCHBIX CUCTEMAX. HcTtuHHBIC U KOIOUIHBIC 1 Bubnmnoreka
LIOK https://myschool.edu.ru/
pacTBopbl. MaccoBast 101151 BEIIECTBa B pacTBOpE




No Tema ypoka KonnuectBo yacos ‘ Hara DJIEKTPOHHBIE
n/n Beero|Konrtponbusie| [Ipaktrueckue|13YTCHAA nudposee
paBGOTEI paGOTEI o0pa3oBaTebHbIe
pecypcbl
7 ||[Kmaccudukamnus 1 HOMEHKJIaTypa HEOPraHUIECKUX COCTUHECHHM. | 1 Bubnnotexa
[eHeTHYECKas CBS3b HEOPTAHMYECKUX BELIECTB, Pa3IHYHbIX HOK https://myschool.edu.ru/
KJIACCOB
8 |[Kimaccudukarys peakunii B HEOPraHWYECKOW U OPraHUuECKOM 1 Bubnnoreka
OK https://myschool.edu.ru/
XUMHH. 3aKOH COXPAaHEHHS MacChl BELLIECTB; 3aKOH COXPAHEHUS U H
peoOpa30BaHuUs SHEPTUU MIPU JUHAMUYECKUX PEAKIIMAX
9 ||Ckopoctb u3menenus. Od6paTuMble COCTOSIHUS. XUMUYECKOE 1 Bubnuotexa
paBHOBeCHE LIOK https://myschool.edu.ru/
10 |[IpaxTrueckas padota Ne 1. «BnusHue paznunuabix GakTopoB Ha 1 1
CKOPOCTb XUMUYECKOTO PEKUMA»
11 |[OnexTponurnueckas aucconuanus. [Ipeanoxenue o 1 Elg?m’gem;/ hool.edu.ru/
ps://Myschool.edu.ru
BOJIopoiHOM uHAnKarope (pH). Peakuun nonHoro oomeHa.
['unponu3s nosyyeHHBIX M1 HEOPraHUYECKHUX BEIIECTB
12 ||OkucnuTensHO-BOCCTAaHOBUTENbHBIE cOCTOSsIHUSL. [Ipennoxkenue 1 EI,VCI)?{IE?JeKi/ hool.edu.ru/
psS://Myschool.edu.ru
IO 3JIEKTPOJIM3Y PACTBOPOB U PACTBOPOB COJIU
13 ||[KonTpospHas paboTa no pazneny «TeopeTuueckne OCHOBBI 1 1
XUMHUI
14 |[Metamibl, ux nojoxxenue B [lepuonndeckoil cucTeMe 3J1€EMEHTOB 1 Bubnnoteka
J. . Menjeneesa U 0COOEHHOCTH TBEPAOCTH aToMoB. O0mue HOK attse//myschool.edu.iu/
¢du3nueckre CBONCTBA METAJIIOB
15 ||CnnaBel MeTaI0B. DJIEKTPOXUMUYECKUH Pl HAPSKEHHBIX 1 Bubnnoteka
METAILIOB LIOK https://myschool.edu.ru/
16 || Xumuueckue CBOMCTBA OPraHUYECKUX METAIOB (HaTpuil, kanui,|| 1 Bubnnotexa
KaJIbIIMI, MarHU, aTFOMUHNN) U UX COEAMHEHUIA. HOK https://myschool.edu.ru/
17 || Xumuueckue cBOMCTBA XpoMa, MEAM LIMHKA, KeJe3a U UX 1 BubnnoTeka

COCTUHEHUN




No Tema ypoka KonnuectBo yacos ‘ Hara DJIEKTPOHHBIE
n/n Beero|Konrtponbusie| [Ipaktrueckue|13YTCHAA nuposbie
paBGOTEI paGOTEI oOpa3oBaTenbHbIC
pecypcbl
LIOK https://myschool.edu.ru/
18 |[IIpakTrueckas pabota Ne 2. «PemieHne sKkcriepuMeHTATbHBIX 1 1
3az1a4 1o teMe «MeTamibm»
‘19 ‘KOHTpOJII:Haﬂ pabota no teme «MeTtauib» H 1 H 1 H H H
20 ||Hemeramisl, ux nojoxkenue B [lepuoandeckoi cucreme 1 Bubnuoteka
LIOK https://myschool.edu.ru/
aneMeHToB J[. V1. MenzeneeBa 1 0COOEHHOCTH HaIPSHKEHUS
aTOMOB
21 ||[dusnueckre CBOMCTBA HEMETAIUIOB. AJUIOTPOIHS HEMETAJIIIOB 1 Bubnnoteka
(Ha OCHOBE KHCII0pOa, cepbl, Gpocdopa M KHCIOpOIa) HOK s, fiyschoshad., by
22 | X¥MHUUYECKHE CBOMCTBA TaJIOTEHOB, CEPhI U X COCTMHECHUM 1 BubnuoTeka
LIOK https://myschool.edu.ru/
23 || Xumuueckue cBOMCTBa a30Ta, pochopa 1 UX coeTMHEHUN 1 Bubnuotexa
LIOK https://myschool.edu.ru/
24 | XuMHUUYeCKHe CBOMCTBA, KPEMHUS U UX COCTUHEHUS 1 BubnuoTeka
LIOK https://myschool.edu.ru/
25 |[IpuMeHeHne TBepAbIX HEMETAJUIOB U UX COETMHEHMII. 1 Bubnunoteka
LIOK https://myschool.edu.ru/
26 ||O06001menne 1 cucTeMaTH3anys 3HaHUN 110 TeMe «Hemeramisy. 1 Bubnunoteka
BblunciieHus o ypaBHEHUSIM BETPOBOU U TEPMOXUMHUIECKON HOK https://myschool.edu.ru/
pacdyE€ToB
27 |[Ipaktnueckas padora Ne 3. «PemieHne 3KkcriepuMEeHTAIbHBIX 1 1
3ana4 no teme «Hemetamisim»
‘28 ”KOHTpoanaﬁ pabota no Teme «HemeTtas» H 1 H 1 H H H |

‘29 ”HeopraHquCKHe Y OpraHuvecKue KUcioTel. Heopranmueckue u H 1 H

H

|

HEMGJ‘IMOTeKa




No Tema ypoka KonnuectBo yacos ‘ Hara DJIEKTPOHHBIE
m/ Beero|Konrtponbusie| [Ipaktrueckue|13YTCHAA uidposbie
paboTHI paGoTHI oOpa3oBaTenbHbIC
pecypcbl
OpraHn4YeCcKue OCHOBBI LIOK https://myschool.edu.ru/
30 |AMdoTepHbIe HEOPTAHUYECKUE U OPTaHUICCKUE COSTMHCHHUS. 1 Bubnunoteka
[eHeTHYECKas CBA3b HEOPIraHMYECKHUX M BELIECTB LOK https://myschool.edu.ru/
31 ||Posib XUMHU B SHEPTEeTUKE, IHEPTETUUECKON U MUIIIEBOM 1 Bubnuoteka
663OHaCHOCTI/I, pa3BI/ITI/II/I HayKI/I LLOK https://myschool.edu.ru/
32 |[IpencraBinenue 00 OOIIMX HAYYHBIX MPUHLUIAX TOTY4YEHUS 1 Bubnuoteka
HpOMBIH_UIeHHBIX BEILIECTB LLOK https://myschool.edu.ru/
33 ||YenoBek B MUpPE BEIIECTB U MAaTepUANIOB. XUMHUS U 3J0POBbE 1 Bubnuotexa
yeJoBeKa LIOK https://myschool.edu.ru/
34 |[Atorosoe nosropenue |1 | [ [
OBILEE KOJIMYECTBO YACOB I10 ITPOT PAMME 134 3 | 3 [




[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
obpazoBarenbHOU mporpammel (10 kimacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsieMbie peAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIPOrpaMMBbI CPEHETo 00111ero 00pa3zoBaHus

1

TeOpCTI/I‘IeCKI/Ie OCHOBBI OpFaHH‘IeCKOﬁ XUMHUHU

1.1

ChopMHUpPOBAaHHOCTh TPEACTABJICHHH O XHWMHYECKOW COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIM XUMHUU B TIO3HAHUU SIBICHUUN
IpUPOAbI, B (OPMUPOBAHUU MBILIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKITMOHATTLHOW TPAMOTHOCTH, HEOOXOJMMOU I PEIICHUS MPAKTUYCCKUX
3a/la4 U DKOJIOTUYECKH OOOCHOBAHHOIO OTHOLIEHHSI K CBOEMY 3/10pOBBIO U
MPUPOIHOM cpene

1.2

Bnagenne cuctemMold  XMMHMYECKMX  3HAaHUH, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIArarIue HOHSATHS (Monexyina, BAJICHTHOCTD,
JJEKTPOOTPULATENIBHOCTD, CTENEHb OKHCIEHHUs, XUMHUYECKas CBA3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIM 00beM, YIIIEpOAHBIA CKeneT, (pyHKIMOHAIbHAS
IpyIIa, pagukall, U30MEpPHs, HU30MEpbl, TOMOJOTMYECKHU Psii, T'OMOJIOTH,
YIJIEBOAOPO/bI, KUCIOPOA- U a30TCOAEpXKAIIUE COCTUHEHUs, OUOJIOTHYECKU
aKkTHBHBIE BewllecTBa (yIJIEBOABI, KHUPBL, O€JIKH), MOHOMEp, IOJIUME,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHHUS); TEOPUU U 3aKOHBI
(Teopusi XMMHMYECKOTO CTpPOEHMsI opraHudeckux BemectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKUHN SI3bIK XUMUH, (DAKTOJIOTHYECKHE CBEJIEHUS O
CBOMCTBAxX, COCTaBe, MOJIYYEHUH U OE30MaCHOM HCIOIb30BAaHUM Ba)KHEHIINX
HEOPraHMYECKUX M OPraHWYeCKUX BEIIECTB B OBITY M INPaKTUYECKOU
JESTEIIbHOCTH YEJIOBEKA

1.3

CdopmMrpoBaHHOCTh YMEHUN BBISBISATH XapaKTEpHbIE MPU3HAKU MOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLINE ITOHATHS
IIPY ONMCAHUM COCTaBA, CTPOCHUS U IPEBPALIEHUNA OPTaHUYECKUX COCTUHEHUIN

1.4

CdopmMupoBaHHOCTh YMEHHMM HCIOJIb30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEepHYTOM, COKpAIEHHOMN)
dbopMyll OpraHMYECKHX BEUIECTB M YypaBHEHUN XHMHUYECKUX PpPEaKIIUi,
M3TOTaBIMBATH MOJIEIN MOJIEKYJ OPraHWYECKHMX BEIIECTB JUI WIUIOCTpaLuU
UX XMMHYECKOI'0 U IIPOCTPAHCTBEHHOI'O CTPOCHHUS

1.5

CdopMHUpOBaHHOCTH YMEHUHN yCTAaHABIMBATH MPUHAIC)KHOCTh U3yUYE€HHBIX
OpPraHUYECKUX BEIECTB IO X COCTaBY M CTPOEHUIO K OINPEJICIIEHHOMY KJIaccy
(rpynmne) coenuHeHU# (YrJeBOJOPOJIbI, KHUCIOPOJA U  a30TcojepiKallne




COEUHEHMS, BBICOKOMOJIEKYJISIPHBIE COEIUHEHMS), JaBaTh MM Ha3BaHUS IIO
cucremarnyeckoil Homenkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHS ONPEACHATh BHIBI XUMHUYECKOW CBSA3H B
OpPraHUYECKUX COECAUHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMupoBaHHOCTh yYMEHHUS MPUMEHATH: MOJIOKEHUS TEOPHUH CTPOCHUS
opranuueckux BemectB A.M. byrnepoBa 1ist OOBSCHEHHS 3aBHCHMOCTH
CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAaHEHUS MaccChl
BELIECTB

VYraeBogopozasl. Kucnopoaconepxaiiie U a30TcoAepKaliue OpraHndeckue
coenHeHus. BRICOKOMOJIEKYIISIpHBIE COSAMHEHUS

2.1

ChopMUPOBAaHHOCTh ~ YMEHUW  TPUBOJIUTH  TPUBHAIBHBIC  HA3BaHUS
OTICNBHBIX ~ OPraHUYECKUX  BEINECTB (ITWJICH, MPONWICH, AalleTHIICH,
OTUJICHIVIMKOAb,  TJIMLEPUH, ¢eno, (dbopManbIeru, aleTaIbICT U,
MypaBbHHAS KHUCIIOTA, YKCYCHAsl KHCJIOTA, OJCHMHOBAs KHUCIIOTA, CTEAPUHOBAsS
KHCJIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeUIH0JI03a, TIIHIIIH)

22

CpopMHUpPOBAaHHOCT, YMEHHMM  XapaKTEpPU30BaTh COCTaB, CTPOCHHE,
(du3HYeCKe U XUMUYECKUE CBOMCTBA TUITUYHBIX MPEICTABUTEICH Pa3IMIHBIX
KJIACCOB OPTaHWYECKUX BEIISCTB (METaH, 3TaH, STUJICH, MMPOIUJICH, AllCTHUIICH,
Oyramauen-1,3, metunOyraauen-1,3, 6€H3011, METaHOJ, TAHOJI, STUICHTIUKOJb,
TIIMLEepHH, PeHoM, aleTanbAeria, MypaBbHHAS U YKCYCHAs! KHCIIOTHI, TIIOK034,
Kpaxmall, [eJUTI0I03a, aMHHOYKCYCHasl KHCTIOTa)

2.3

CdopmMrpoBaHHOCTH YMEHUS WILTIOCTPUPOBATh T€HETHUECKYIO CBS3b MEXY
TUNWYHBIMU TIPEICTABUTEISAIMU PA3JIMYHBIX KJIACCOB OPraHMYECKUX BEIECTB
YPaBHEHUSIMH COOTBETCTBYIOLIUX XUMHUYECKUX DPEAKLUUNA C HCIOJIb30BAHUEM

CTPYKTYPHBIX (OopMyII

24

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh HUCTOYHUKHU
YTJIEBOJOPOJHOTO ChIpbsi (He(Th, NPUPOAHBIA Ta3, yroib), CHOCOOBI HX
nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MPOIYKTOB MepepaboTKH

XuMH4 U Kxu3Hb. PacueTsl

3.1

ChopMHUpPOBAaHHOCT, YMEHUW BIIAIETh CUCTEMOW 3HAHMK 00 OCHOBHBIX
METOJIaX HAYYHOTO TIIO03HAHHUS, HCIOJB3YEMBIX B XHMHHU TIPU HU3YyYECHHH
BEIIECTB U XWMUYECKHX SIBIICHUM (HAOIIOZCHUE, M3MEpPEHHUE, DKCIICPUMEHT,
MOJICIIUPOBAHNE), HCIOIb30BaTh CHUCTEMHBIE XWUMUYECKHE 3HAHHUS IS
MPUHATUS PELICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM




3.2

ChopmupoBaHHOCTH ~ YMEHUH  cOONMIOATh  MpaBWiIa  TOJB30BaHUS
XUMHAYECKON MOCYOW M JIabOpaTOpHBIM 00OpPYIOBaHMEM, a TaKKe IMpaBHIIaA
oOpalleHHs ¢ BEUIECTBAMU B COOTBETCTBHH C MHCTPYKLUSMH I10 BBIIIOJTHEHHIO
71a00pPaTOPHBIX XUMHYECKUX OIIBITOB

33

ChopMUpOBaHHOCTh YMEHUH IUIAHUPOBATH W BBIMOJHATH XUMHUYECKHMA
SKCIIEPUMEHT (IIPEeBpaleHHs] OPraHWYEeCKUX BEIIECTB MpPU HArpeBaHUH,
MOJIy4YeHUE HSTWJIEHAa W U3YYEHUE €ro CBOMICTB, KayECTBEHHBIE pEaKLIUU
OpPraHMYECKUX BEIIECTB, JEHATypalus OEJIKOB MpU HarpeBaHUU, I[BETHHIC
peakuuu O€lIKOB) B COOTBETCTBHH C MPaBUJIAMHU TEXHUKH O€30MacHOCTH IMpPH
oOpallleHuu ¢ BellecTBaMU M J1a00paTOpHbIM 000pyAOBaHUEM; MPEACTABIATH
pe3yabTaThl XMMHYECKOTO OHKCHepUMEeHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOIIMX peaknuid W (HOpMyIupoBaTh BBIBOJBI HA OCHOBE ATHX
pe3yabTaToOB

34

CdopMHpOBaHHOCTh YMEHUN NPOBOJUTH BBIYUCIECHHUS IO XMMHUYECKUM
ypaBHEHUsIM (Macchl, oObeMa, KOJIMYECTBA HCXOJHOIO0 BEUIECTBA WM
MPOAYKTa PEaKIMH MO W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO M3
HCXOJHBIX BEILIECTB WIH MIPOIYKTOB PEAKIIUN)

3.5

CdopMHpOBaHHOCTh YMEHUHM KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYIO
nHGOPMALIMIO, TOJYyYaeMyH0 M3 Pa3HBIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, cetb IHTEpHET U qpyrue)

3.6

ChopMUpOBaHHOCT,  YMEHHM  COONMIONATh  TpaBUia  AKOJOTUYECKH
1enecoo0pa3Horo MoOBEACHHUS B OBITY U TPYIOBOM AESATENBHOCTH B LEJSAX
COXpaHEHHS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOIHOM Cpelbl, 0CO3HABATh
OIIaCHOCTH BO3I[€fICTBI/I$I Ha XUBBIC OpPTaHHU3MbI OIMMPEACIICHHBIX OPTraHUYC€CKUX
BEIIECTB, MOHMMas cMbicn mokazatens [IJIK (mpenensHO momycTUMO
KOHIIGHTPALlMK), TOSACHATh Ha TMpHUMepax CIOCOObl YMEHbLICHHS U
MPEJOTBPAICHHUS UX BPEIHOTO BO3/IEHCTBUS HA OPraHU3M YeJIOBeKa

ITpoBepsiemsble aneMeHThI coaepxkanus (10 kmacc)

Kon

[TpoBepsieMblIil AIEMEHT COJEPHKAHUS

TCOpCTI/I‘IeCKHe OCHOBBI OPFaHHqCCKOﬁ XHUMHUHU

1.1

IIpeameT OpraHMYecKOM XWUMHH: €€ BO3HMKHOBEHHWE, Pa3BUTHE W 3HAYCHUE B
IIOJIyYEHUN HOBBIX BEHIECTB M MaTEpHAIIOB. T€0pHsl CTPOCHHS OpPraHUYECKUX
coequHeHnil A.M. byTnepoBa, €ée OCHOBHBIE ITOJIOKEHUS

1.2

CtpykrypHble (opMysabl OpraHMd4ecKux BeIIecTB. [ OMOJOTHS, H30MEpPHUS.




XuMHu4eckasi CBsI3b B OPraHUYECKUX COCAMHEHUSIX - OJUHAPHBIE M KPATHBIE CBSI3U.
[IpencraBnenne o KaccuPUKAIMN OPraHUICCKIX BEIICCTB

1.3

HomeHnknarypa opraHMueckux COEIUHEHUN (CHUCTEeMaTHYecKas) U TPUBUAIbHBIC
Ha3BaHUs BAXKHEHUIINX NPEJICTaBUTENIEH KJIACCOB OPraHUYECKHUX BEILIECTB

YrieBoaopoibl

2.1

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHI P, Mertan u 3TaH - HpOCTefIIHPIe
npeaACTaBUTCIM  AJIKAHOB! (bI/ISI/ILIeCKI/IC A XHMHYECKHE CBOMCTBa (peaKI_[I/II/I
3aMCIICHUA U FOpeHI/Iﬂ), HaXO0XXICHUEC B IPHUPOAC, ITOTYUYECHUC U IPUMCHCHHUE
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AJKeHBI: COCTaB M CTpOCHHC, TOMOJIOTUYECKHI P, OTHICH H IIPOIUIICH -
HpOCTCﬁI.HH@ MNpCACTAaBUTCIIN aJIKCHOB! (I)I/ISI/I‘{CCKI/IG M XUMMHMYECKHE CBOMCTBa
(peaKHI/II/I THApUPOBaHUAA, TaJIOTCHUPOBAHUS, ruaparamnuu, OKHUCJIICHUA n
HOHI/IMepI/ISaHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC
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Ankamuensl: Oyraguen-1,3 u wmerunOyraaueH-1,3: cTpoeHue, BakHEHIInE
XUMHUYECKHE CBOMCTBa (peakuus monumepusanuu). llomydyeHue CHHTETHUYECKOTO
KaydyKa U pe3HHbI
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AJIKMHEBI: COCTaB M OCOOEHHOCTH CTPOCHHA, TOMOJIOTUYECKUI Jo) 0N AI_IGTI/IJ'IGH -
HpOCTCfII.HHfI npeaACTaBUTCIIb  AJIKMHOB: COCTaB, CTpPOCHHC, (1)I/I3I/IIIGCKI/IG u
XMMHUYECKHE CBOMCTBA (peaKHI/II/I TUAPUPOBAHUS, T'aJIOTCHUPOBAHHWA, TWApaTaluu,
rOpeHI/I}I), IMMOJIY4YCHHUC U IIPUMCHCHUC

2.5

Apenbl. benson: cocra, cTpoeHue, (U3MYECKME U XHMHYECKHE CBOWCTBa
(peakiuy rajoreHupoBaHMs M HUTPOBAHMS), MOJy4YeHHE U NpUMEHeHHe. Toiyolr:
COCTaB, CTPOCHHE, PU3NYECKUE M XUMHUECKUE CBOICTBA (peaKuy rajloreHupOBaHMs
U HUTPOBAHMS), MOJTYYEHHE M MPUMEHEHHE. TOKCHYHOCTh apeHoB. [ 'eHeTHueckas
CBA3b MEXY YTII€BOAOPOAAMH, IPUHAIIEKAIIMMH K Pa3IM4YHbIM KJIaccaM

2.6

[TpupoaHble HCTOYHUKH YTIIEBOAOPOOB. [IpupoHbIil ra3 u nonyTHeIe HEPTSIHbIE
razsl. Hegtb u ee mpoucxoxxaeHue. CrnocoObl nepepabOTKH He(TH: NeperoHka,
KPEKMHTI (TepMHUYECKHM, KaTaJuTHueckuil), nuposu3. I[IponykTel mnepepaboTku
HepTH, WX TPUMEHEHHE B TPOMBIIIICHHOCTH W B ObITy. KaMeHHBIH yroip u
MPOJYKTHI €T0 NMepepadoTKu

Kucnoponconep:xaiue opraHndeckue coeIMHEHNS

3.1

[IpenensHbIe OJTHOATOMHBIE CIUPTHL. METaHOJ M 3TAaHOJ: CTPOEHHE, PU3NIECKUE U
XMMHUYECKHE CBOMCTBA (PEaKLMU C aKTHBHBIMH METallIaMH, TaJore€HOBOJOPOIaMH,
TrOpeHue), TNpUMEHEHHE. BonopoaHble CBSI3M MEXAY MOJEKYJIaMU CIIMPTOB.
JleficTBre MeTaHOJa M 3TaHOJAa HAa OPraHu3M 4YelloBeKa. MHOroaTOMHBIE CIUPTHI.
OTUICHIJIMKONIb U TJMIEPUH: CTpOeHHe, (U3NYECKHe W XUMHUYECKHE CBOWCTBA




(B3auMoJielicTBHE €O IICJIOYHBIMM METaJUIaMH, KayeCTBEHHAs peakuus Ha
MHOT'0aTOMHBIE cnupThl). [ledictBue Ha opranusMm uesnoBeka. I[Ipumenenue
[JIMLIEPUHA U STUJIEHTIIUKOIIS

3.2

deHoII: CTPOCHHUE MOJICKYJIbI, (PU3HUECKUE M XMMUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denona. [Ipumenenue Gerona
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Anpreruasl 1 KeToHbl. DopManbpAeru, alueTaabAeTHI: CTpOeHHe, (PU3HUECKUue U
XUMHUYECKHE CBOMCTBA (pEakUMM OKHUCIEHUS U BOCCTAHOBIJICHHS, KaueCTBEHHBIE
peaxkuun), noJy4eHue U NpUMEHEHUE
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OHOOCHOBHBIE NpefeibHbIE KapOOHOBbIE KUCIOTHI. MypaBbUHas M YKCyCHas
KHUCJIOTBI: CTpOEHUE, (hU3NYecKre U XMMHUYECKHE CBOICTBa (CBOMCTBa, oOImme A
KJIacca KUCIOT, peakius dTepuuKalmn), nojrydyeHue u npumenenue. CreapuHoBas
U OJIEMHOBAsl KMCIIOTHI KaK MPEJCTABUTENN BbICIIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE ACHCTBUE

3.5

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MIposin3 CIOXKHBIX
s¢upoB. Kupel. ['mpponus xupos. [Ipumenenue >xupoB. buonormueckas poib
KHUPOB

3.6

VYraeBoapl: cocTaB, KiIacCU(PHUKAIMS YrieBOJOB (MOHO-, JU- M IOJHCAaXapuibl).
I'moko3a - mnpocTeiimmii MoOHOcaxapui: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢u3nyeckue U XMMHUYECKUE CBOWCTBA (B3aumozelcTBue ¢ rugpokcuaom menu (II),
OKHCJIEHHE aMMHUa4YHbIM pacTBOpoM okcujia cepedpa (I), BoccranoBieHue, OpoxeHue
[JIIOKO3bI), HAXOXJIEHWe B MpUPOjAe, MpHUMEHEHHe, OHoloruyeckas pollb.
®orocunTe3. Dpykro3za Kak H30Mep INNIIOKO3bl. Kpaxman u memnrono3a Kak
npupoaHble monumepbl. CTpoeHue Kpaxmaiaa M LeJUIono3bl.  Dusndeckue M
XUMHUYECKHE CBOICTBA Kpaxmaia (THIPOIN3, KaUeCTBEHHAs! PEaKIHsl C HOJI0M)

A3oTcoaepKale OpraHudecKue COeTMHEHUS

4.1

AMUHOKHCIOTBl Kak aM@OTepHble OpraHWYecKue coeAuHeHUs. DPu3nyeckue U
XMMHUYECKHE CBONCTBA aMHMHOKHUCIOT (Ha HpuMepe MuiuHa). buomormueckoe
3Ha4YEeHHE aMMHOKHUCIOT. [lenTusl

4.2

benkn kak mpUpOAHBIE BBICOKOMOJEKYIJpHbIE coeAauHeHus. I[lepBuunas,
BTOpUYHAs M TPETHYHas CTPYKTypa OenkoB. XHMHYECKHE CBOMHCTBAa OEJIKOB:
TUIPOJIU3, ACHATypalusl, KaYeCTBEHHbIE peakluy Ha OeIKu

BBICOKOMOJIEKYIIIPHBIE COCIMHEHUS

5.1

OCHOBHbBIE TOHSTHS XHMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb IMOJMMEPH3AIUU, CPEIHSSI MOJEKYIsIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJEKYJISIPHBIX COEIUHEHUU -
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIUS

5.2

SKCHepI/IMeHTaHBHBIe MCTOABI HU3Y4YC€HHA BCIIECTB W HUX npeBpameHMﬁ:
O3HAKOMJICHUE C 06pasuaMI/1 MNpUPOAHBIX W HMCKYCCTBCHHBIX BOJIOKOH, IUIaCTMAcCC,




KayuyKkoB. [lomyuyeHue CHHTETHYeCKOro KayuyKa U Pe3UHbI

[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTenbHOM mporpaMmsl (11
KJ1acc)

Kon [TpoBepsiembie MpeaMeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHON 00pa3oBaTebHON
MIPOBEPSIEMO MPOrPaMMBI CPETHETO 001Iero oOpa3oBaHms
ro
pe3yibTaTa
1 Teopernueckre OCHOBBI XUMHH
1.1 Bnanenue CHUCTEMOU XUMHUYECKUX 3HAHWMH, KOTOpast BKJIIOYAET:

OCHOBOIIOJIATrAlOIIKME TIOHATHS (XMMHYECKUH JIEMEHT, aTOM, JICKTPOHHAs 000109Ka
aToMa, s-, p-, d-3JEKTpOHHbIE OpPOUTANIM aTOMOB, MOH, MOJIEKYNla, BaJCHTHOCTD,
3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHCIICHUS, XUMUYECKas CBS3b, MOJIb,
MOJISIpHAsI Macca, MOJIIPHBINA 00beM, KPUCTAITUNYECKAsT PEIIETKA, TUIIBI XUMHUYECKUX
peakuuii (OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE, 9K30- U DHIOTEPMHUYECKHE, PEAKIIUU
MOHHOTO OOMEHa), PacTBOp, JICKTPOJIUTHI, HEIICKTPOIHUTHI, IJICKTPOIUTHICCKASL
JccolManus, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOW peakIuu,
XUMHUYECKOE pPAaBHOBECHE), TEOPHM M 3aKOHBI (TCOPHUS DIICKTPOTUTHUYCCKOM
nucconuanuu, llepuonnueckuin 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN S3BIK XHUMHH, (DAKTOJIOTHUCCKHUE
CBEJIEHHs O CBOWCTBaX, COCTaBe, MOJYYCHHHM U OE30MacCHOM HCIIOIb30BAHUU
BOKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY M TMPAKTHYECKOW EATETbHOCTH
YeJIOBEKa

1.2 CdopMupoBaHHOCTh YMEHUN BBISBIISATH XapaKTepHbIE MPHU3HAKU M B3aUMOCBS3b
W3YYECHHBIX TOHSATUH, NPUMEHATh COOTBETCTBYIOIIME IMOHSATUS IPH ONKUCAHUU
CTPOCHHSI U CBOICTB HEOPraHMYECKHUX BEUIECTB M HX MPEBPAIICHUN; BBIABIATH
B3aMMOCBS3b XUMHUYECKMX 3HAHUN C TMOHATUSAMU M NPEICTaBICHUSIMH JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3 Bnagenne OCHOBHBIMH METOJaMHM HAay4HOTO TMO3HAHMS BEIIECTB M XUMHUYECKUX
sBJIeHUH (HaOMI0eHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEJINPOBAHUE)

1.4 CdopMUpOBaHHOCTh YMEHUH ONPEIENATh BAJEHTHOCTh U CTENEHb OKUCIIEHUS
XUMHUYECKHUX 3JIEMEHTOB B COEAMHEHMSIX PA3IMYHOrO COCTaBa, BHUJI XMUMHUYECKOM
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJUINYeCcKasi, BOJAOPOAHAs) B COCAMHEHUSIX, THII
KPUCTAIJTINYECKONW pEIIeTKH KOHKPETHOTO BeIlecTBa (aToMHasi, MOJEKYJspHas,
WOHHAs, METAJNTNYECKasl)

1.5 CdopmMupoBaHHOCTh YMEHHI OINpeNeNsaTh XapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCTUHEHUI




1.6

CdopMupoBaHHOCTh YMEHUSI KIACCU(DUIIMPOBATH XUMHUYECKHE PEAKIHH TI0
pa3IMYHbIM IpU3HAKaM (YUCIy U COCTaBY pPEArupyrOLIUX BELIECTB, TEIUIOBOMY
s deKTy peakuuu, U3MEHEHHMIO CTENEHEH OKHCIICHHUS 3JIEMEHTOB, OOPAaTHMOCTH
peaKkiuu, y4acTUIO KaTaau3aTropa)

1.7

ChopMupoBaHHOCTH YMEHUI COCTABIIATh YPABHEHUS PEAKIUi pPa3IMUHBIX THIIOB,
IIOJIHBIE M COKPALIEHHbIE YPABHEHMsI PEAKIIMA HOHHOTO 0OMEeHa, yUUThIBas yCIOBUS,
IIPU KOTOPBIX OTU PEaKLUU UIYT 10 KOHLA

1.8

ChopMupoBaHHOCT ~ YMEHMH  MPOBOAUTH  PEAKUWH, IOATBEP)KAAIONINE
Ka4eCTBCHHBIM COCTAaB pPa3jIW4HbIX HEOPraHMYECKUX BELIECTB, paClO3HABATh
ONBITHBIM IIyT€M HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HEOPraHMYECKHUX
BEILECTB

1.9

CdopmMupoBaHHOCTH YMEHHI  pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUHA IMOCPEICTBOM COCTABJICHHS 3JEKTPOHHOTO OajaHca
3TUX PEaKIui

1.10

ChopMupoBaHHOCTh YMEHUH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHYECKOM
PEaKIy OT Pa3IMIHBIX (PaKTOPOB

1.11

ChopMupoBaHHOCT yMEHHH OOBSCHATH XapakTep CMEMIECHHS XHMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3zaeiictus (nmpunuui Jle [larense)

O6H_[a${ U HCOPraHUYCCKasA XUMH

2.1

CdopmupoBaHHOCTH YyMEHHH packpbiBaTh cMbich Ilepuonnueckoro 3akona J[.M.
MeHieneeBa M JIEMOHCTPUPOBATh €0 CUCTEMATH3UPYIOILYI0, OOBSCHUTENbHYIO U
MPOrHOCTUYECKYIO (PYHKIIUU
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ChopMupoBaHHOCTh YMEHHUI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE AaTOMOB
XUMHUYECKHUX 371eMEeHTOB | - 4 mepuonos Ilepmonnyeckoil cUCTEMBl XMMHUYECKHUX
anementoB J[.MI. MenzaeneeBa, uCnonap3yss MHOHATHS "S-, p-, d-DIEKTPOHHBIE
opbutanun", "sHepreTuueckue YpoBHH', OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHUYECKHMX D3JEMEHTOB M MX COEJUHEHMH MO MepuojaM U TpyIiam
[Tepuoanueckoit cucremsl xumuieckux 3neMenToB .M. Menneneesa

2.3

CdopMupoBaHHOCTH YMEHUN XapaKTEPHU30BaTh (OMUCHIBATH) OOIINE XUMHUECKUE
CBOWCTBa HEOPraHMYECKHWX BEIIECTB PA3JIMYHBIX  KJIACCOB, TIOJTBEPKIAThH
CYIIIECTBOBAHME TEHETHYECKOW CBSI3M MEXIY HEOPraHWYeCKHMMH BEIIECTBAMU C
MTOMOIIIbIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUH

2.4

ChopMupoBaHHOCTH YMEHUI yCTaHABIUBATh MPUHAAJIEKHOCT HEOPTaHUYECKUX
BELIECTB 10 UX COCTaBY K OINpeAEICHHOMY Kilaccy (TpyIine) COeAMHEHUN (MpoCThie
BC€IIECTBA - MCTAJJZIBI 1 HEMCETAIJIbl, OKCHUJbI, OCHOBaAHHA, KHCJIOTHI, aM(l)OTepHI)Ie




TUIPOKCH/IBI, COJIN)

2.5

ChopMupoBaHHOCT YMEHHMH HCHOJNb30BATh XHUMHYECKYI0 CHUMBOJIUKY JUIS
cocraBieHuss (GOPMYyNT  BEMIECTB W  yPAaBHCHWH  XUMHYECKHX  PEAKIIHi,
cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTIEJIbHBIX
HEOPraHMYECKUX BEIECTB (yrapHbld Tra3, YIJIEKUCIBbIA TIa3, aMMHUaK, TaleHas
U3BECTh, HEralleHasl U3BECTh, IUThEBAs COJA, MUPUT U JPYTHUE)

2.6

CdopMupoBaHHOCTh YMEHUN XapaKTEPHU30BaTh (OMUCHIBATH) OOIINE XUMHUECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOJTBEPXKAAThH
CYILIECTBOBAHME TEHETHMUECKOW CBSI3M MEXKAY HEOPTraHMYECKUMHU BEIECTBAMU C
MTOMOUIBIO YPAaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHii

2.7

ChopMupoBaHHOCTh YMEHUH IUIAHHPOBATh W BBINIOJHATH  XHUMHUYCECKUN
SKCIIEPUMEHT (pa3iioKEeHHE IEPOKCHAa BOAOPOJa B IMPHUCYTCTBUU KaTalau3aTopa,
oTpesieNIeHUE Cpeibl pACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCATHHOI'O HHANKATOPA,
BIUSHUE PA3NUYHBIX (DAKTOPOB Ha CKOPOCTh XHUMHUYECKOW pPEaKIUH, PEeaKIuu
MOHHOTO OOMEHa, KauyeCTBEHHbIE peakluu Ha cynbdar-, kapOOHAT- U XJIOPHI-
aHUOHBI, HA KaTHOH aMMOHUS, PEIIeHUE HKCIEPUMEHTAJIbHBIX 3aJad M0 TeMaM
"Metambl" u "HemeTaiiel") B COOTBETCTBUHM C MPAaBUIIAMU TEXHHKH 0€30MMaCHOCTH
py OOpaIICHUH C BEIIECTBAMHU WM JaOOPATOPHBEIM O0OPYJIOBAHHEM; MPEICTABISTH
pe3yNbTaThl XMMHYECKOTO OKCIIEpUMEHTa B  (QOopMe 3alucH  ypaBHEHUH
COOTBETCTBYIOIIUX pPEAKIMid © (OPMYJIMPOBATH BBHIBOJIBI HA OCHOBE JTHUX
pe3yJIbTaToB

2.8

ChopMHUpPOBAaHHOCTh, YMEHUW COOJIIOAATh TpaBWiIa TOJB30BAHUS XUMHUYECKOU
MOCy/IOM W J1TabopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXKe TMpaBmiia OOpalieHus c
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSIMHU TIO BBHITIOJHEHHIO JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB

2.9

ChopMHUpPOBAaHHOCTH YMEHUN XapaKTEPU30BaTh XUMUUECKHE TIPOLIECCHI, JIEKAIHe
B OCHOBE MPOMBIIICHHOTO TIOJTYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a TaKke
c(hOPMHUPOBAHHOCTb  MpEACTaBICHUNH 00 OOMMX HAy4YHBIX NOPHUHIUNAX U
HKOJIOTHUECKUX MPodIeMax XMMHUECKOTO IPOU3BOACTBA

XUMHS U KU3Hb. PacyeTsl

3.1

ChopMHUpPOBAaHHOCTH  TPENCTABICHUA O  XUMHYECKOW  COCTaBJISIOMIEH
€CTECTBEHHOHAYYHOW KApTUHBI MHUPA, POJIM XUMUU B TTO3HAHUH SIBJICHUHA TTPUPO/IBI,
B (OpPMHPOBAHUM MBIIUICHUS W KYJbTYPbl JHUYHOCTH, €€ (YHKIIMOHATIBHOMN
TPAaMOTHOCTH, HEOOXOMMMOMW JJISl PEIICHUs] TMPAKTHYCCKUX 3a/1ad U IKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON cpejie
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ChopMHpPOBAaHHOCT, YMEHHH  KPUTHYECKH  aHAIM3UPOBATh  XUMHUYECKYIO




uHpOpMAILIMIO, TIOTY4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MacCOBOM
KOMMYHHMKaIH, ceTb IHTEpHET U 1pyrue)
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CdopmMupoBaHHOCTH yMEHUM coOr01aTh npaBuia 9KOJIOTUYECKH
11eJ1IecO00pa3HOro IMOBENEHUS] B OBITY W TPYAOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3710POBbS U OKPYKAIOIIEH IPUPOTHON CPEIb
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Oco3HaBaTh OMACHOCTb BO3JCUCTBUSI HA KUBBIE OPraHU3Mbl OMNPEEICHHBIX
BeleCTB, MOHMMAasi cMbici mokazarens [IJIK, mosicHsATh, Ha mpuMepax CrocoObI
YMEHBILECHUS U MPEIOTBPALLCHHUS UX BPEAHOIO BO3JACHCTBUS HA OPraHU3M YeJIOBEKA

3.5

ChopMupoBaHHOCT yMEHHI TNPOBOAMTH BBIUYMCIECHUS C HCHOJIH30BAHUEM
MOHATHS "'MaccoBasi J10JIsl BELIECTBA B pacTBOpe'", 00BbEMHBIX OTHOIIEHUN ra30B MPU
XUMHUYECKUX pEeaKLHUsAX, Macchl BEIIECTBa WM O0beMa TIa30B [0 H3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WM O0BEMY OJHOIO M3 YYACTBYIOIIUX B PEaKLUU
BEIIECTB, TEIUIOBOro 3¢ ¢eKTa peakluy Ha OCHOBE 3aKOHOB COXPAaHEHMsI MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU

[TpoBepsiembie aneMenThl coaepxkanus (11 kmacc)

Kon

[IpoBepsieMblii 3IEMEHT COJIep>KaHus

TeopeTnueckre OCHOBbI XUMHUHU

1.1

XuMUYecKui 31eMeHT. AToM. fpo aToma, W30TOINBbI. DJIEKTPOHHAs O00O0JIOYKa.
DHEpreTUYeCKue YpPOBHHU, MOMYPOBHHU. ATOMHBIE opOuTanu, s-, p-, d-dIEMEHTHI.
OcoOeHHOCTH pacIpeesieHus] JJIEKTPOHOB IO OpOUTaIsiIM B aToOMax »JJIEMEHTOB
MEPBbIX YEThIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYpallUsi aTOMOB

1.2

Ilepnonnueckuit 3akoH u lleprognueckas cucremMa XuUMHYEeCKUX aiemeHToB JI.U.
MenneneeBa. Cps3p mnepuoandeckoro 3akoHa u [lepuoanueckoil  CHCTEMBI
xuMH4YecKux 3ieMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOEHUS AaTOMOB.
3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB XMMHUYECKHUX DSJEMEHTOB M 00pa3yeMbIX HUMH
MPOCTHIX U CIIOKHBIX BEIECTB MO TpyNmaM U nepuoiam. 3HA4€HHE NEePHOJUYECKOTO
3aKOHa B Pa3BUTUM HAYKHU

1.3

CrtpoeHue BemiecTBa. XUMHYECKasl CBSI3b. BUABI XUMHUYECKOW CBS3M (KOBaJCHTHAS
HEMoJIsIpHasl W TOJSApHAas, WOHHAs, MeTanndeckas). MOHBI: KaTMOHBI W aHHUOHBI
MexaHu3mbl 00pa30BaHUsS KOBAJICHTHON XMMHUYECKON CBSI3U (OOMEHHBIM M JOHOPHO-
akLenTopHseIii). Bogopoanas cBsizb

1.4

BanentHoCTb. aﬂeKTPOOTPHHaTCJILHOCTB. CreleHb OKUCICHUS




1.5

BemectBa MOJIEKYJISIPHOTO UM HEMOJIEKYJSIPHOIO CTPOEHHUS. 3aKOH ITOCTOSHCTBA
cocTaBa BellecTBAa. THIBI KPUCTAIMYECKMX PpELIETOK. 3aBUCUMOCTb CBOMCTBa
BELIECTB OT THUNA KPUCTANIMYECKOW peleTKd. IIoHATHE O QUCHEpCHBIX CUCTEMAX.
HcTuHHBIE ¥ KOJIIOUIHBIE PACTBOPBI. MaccoBast 101 BEIECTBA B PACTBOPE

1.6

Knaccugukanuss HeopraHmueckux coequHeHunid. HomeHkiiaTypa HEOpraHW4ecKHX
BELICCTB

1.7

Xumnueckast peakius. Knaccupukanus XUMHUECKUX PEaKIUi B HEOPTaHUUECKOW U
OpPraHMYECKON XUMHH. 3aKOH COXPAHEHMsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
[IPEBPALLCHUS YHEPTUU TP XUMUUECKUX PEaKIMAX

1.8

CKopocTb peakiuy, €e 3aBUCUMOCTb OT Pa3InYHbIX (PAKTOPOB

1.9

OOparumble peakinuu. XUMHYECKOoe paBHOBecue. DakTOphl, BIHUAMIOINIME Ha
COCTOsSIHME XUMUUeCcKOoro paBHoBecus. [Ipunmun Jle [larense

1.10

OnekTponuTrdeckas aucconmanus. CuiabHbie W ciabble 3nmekTponuThl. Cpena
BOJHBIX PAacTBOPOB BEIICCTB: KHCJas, HEUTpalibHas, IIeJ0YHass. PeaklMd HOHHOIO
oOmMmeHa

1.11

OKHUCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC pC€aKuu

Heoprannueckas xumus

2.1

Hemeramnsl. Ilonoxxenne HemeramioB B Ilepmoanyeckoil CUCTEME XUMHUYECKHX
anemenTtoB J.M. MeHnneneeBa M OCOOEHHOCTH CTPOEHMsSI aromMoB. Pusnyeckue
CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETALIOB (Ha IpUMEpe KHUCIOpOJa, CEpHI,

dbocdopa u yriepona)
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XUMHYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAIIJIOB (TaJoreHoB, cephl, a3ota, pocdopa,
yriiepojia ¥ KpeMHHs) U UX COCAMHEHUH (OKCHUIOB, KHCIOPOICOACPIKAIIUX KUCIOT,
BOJIOPOAHBIX coeMHEeHMH ). [[ppuMeHeHrne BaXKHEUIITNX HEMETAIUIOB U UX COSUHEHUN

2.3

Meramnsl.  Ilonoxenne wmetauioB B Ilepuonnueckod cuCTeME XUMHUYECKHX
anemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI04eK
atoMoB MetayuioB. OOmme ¢u3uvyeckue CBocTBa MeTaioB. CIUlaBel METAJIIOB.
DNEeKTPOXUMHUYECKUI Psi/l HANPSYKEHUHA METAJIOB

24

XUMHYECKUE CBOMCTBA BAKHEUIUX METAIOB (HATPUM, KaJIWW, KaJblUWA, MarHui,
ATIOMUHHMA, IIMHK, XpOM, JKeJe30, Menb) M HuX coeauHeHuil. OOmme CcrnocoOb
MoTydeHus1 MeTauioB. [I[ppuMeHeHrne MeTalljIoB B OBITY M TEXHUKE

2.5

I'eHeTmyeckas CBSA3b HCOPraHNMYCCKUX BCIICCTB, IMPUHAMICKAIINX K pa3IndHbIM
KJj1accaM




3 XUMHUS U )KU3Hb

3.1 Ponp xumum B o00ecre4eHHH SKOJIOTWYECKOM, HSHEPreTHYecKO U MHUIIEBON

6€3OHaCHOCTI/I, PasBUTHU MCIHUIHBI. Ilonsatue o HAay4YHBIX MCTOJAX ITO3HAHUA
BCIICCTB U XUMHUYCCKUX peaKI_[I/Iﬁ

32 [IpencraBinenuss 00 OOUIMX HAYYHBIX NPUHIUNAX MPOMBILIUIEHHOTO IOJTY4YEHUS

BOXHEHIIMX BelIECTB. YeENOBEK B MHpPE BELIECTB M MAaTECPUATIOB: BaKHEUILHNE
CTPOUTENBHBIE MAaTEpUAIbl, KOHCTPYKIMOHHBIE MAaTE€pUAJIbl, KpPacKd, CTEKIIO,
KEpaMuKa, Marepuayibl JJUISI JJIEKTPOHHKHA, HAHOMATEpUAJIbl, OPraHUYECKUE U
MUHEpaJIbHbIE yI00pEeHUs

3.3 XUMUS U 3J0POBBE YEIOBEKA: MTPABHUIIA HCTI0JIb30BAHUS JIEKAPCTBEHHBIX MPENAPATOB,

npaBuiia 0€30MacCHOTO KUCIOIB30BAHUS MPENAapaToB OBITOBOM XMMHUHU B TIOBCEAHEBHOM
KU3HH

[IpoBepsiembie Ha EI'D mo xumuu TpeboBaHus
K pe3y/ibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI
cpemHero odmniero oopasoBaHus

Kon
poBepsieMor
0 TpeboBaHUs

[IpoBepsiemblie TpeOOBaHUS K IPEIMETHBIM PE3ybTaTaM OCBOEHHSI OCHOBHOM
00pa30oBaTeIbHONW MPOrpaMMBbl CpeTHEr0 001Iero 0opa3zoBaHus

1

Brnanenue cuctemoil XMMUYECKUX 3HAHUHM, KOTOPask BKIIFOYAECT:

1.1

OCHOBOTIOJIATaoNIne TMOHATUS (XUMUYECKUH DIIEMEHT, aTOM, U30TOIbI, JIEKTPOHHAS
obOoyouka aroma, S-, p-, d-dTEKTPOHHBIE OpPOUTATIM AaTOMOB, OCHOBHOE H
BO30YK/ICHHOE COCTOSTHHE aToma, VIOH, MOJIEKYJIa, BAJICHTHOCTb,

3J1eKTPOOTPULIATENBHOCTD, CTETIeHb OKHCIIEHHs, XuMuueckas cpsash (O~ u T-CBA3D
KpaTHbIE€ CBA3M), TMOpUAM3AIMS aTOMHBIX OpOUTaled, KpUCTAJUIMYECKas pelleTka,
MOJIb, MOJIIpHAsi Macca, MOJISIpHBIH 00bEM, MOJIIpHAs KOHLEHTpalus, PacTBOPbI
(MCTUHHBIE, JUCHEPCHBIE CHCTEMBbI), KPHUCTAUIOTUIAPATHI, YIJIEPOJHBIA CKEJIET,
(byHKLIMOHATbHAS TPYIIA, pajuKall, U30MEpbl, CTPYKTYpHas (opmyia, H30Mepus
(cTpyKTypHas, reoMeTpudeckas (LUC-, TPaHCU30MEpHsi), TOMOJOTUYECKHH psf,
TOMOJIOTH,  YIJIEBOAOPOABI, KHUCIOPOA- M  a30TCOAEpXKAllUe COEIUHEHUS,
OMOJIOTHYECKH aKTHUBHBIE BeleCcTBa (YII€BOAbI, KHUPHI, OEIKH), MOHOMED, TIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS, KPEKHHT, PU(POPMUHT,
TUNBIl XUMUYECKMX peakiuil (OKHUCIUTENbHO-BOCCTAHOBHUTEIBHBIE, JK30- U
SHAOTEPMHUECKHE, PEAKI[UM HOHHOTO 00MEeHa, TOMO- U TeTEepPOreHHbIe, 00paTUMbIE 1
HeoOpaTUMBbIE), PpacTBOp, OJIEKTPOJIMUTHI, HEUIEKTPOJIUTHI, DIEKTPOIUTHUECKAS
JUCCOLIMAIUS, CTENEHb AMCCOLMALMM, OKUCIIUTENb, BOCCTAHOBUTEND, JIEKTPOJIU3,




CKOPOCTb XUMHUYECKON pEaKIIUU, XUMUYECKOE PABHOBECHUE)

1.2

TEOpUU U 3aKOHBI (TEOpUs XUMHUYECKOTO CTPOEHMsI OpraHMYecKux BeuiectB A.M.
byrneposa, Teopus NEKTPOIUTUYECKON nucconnanny, Ilepuonnuecknii 3axon /.M.
MenzeneeBa, 3aKOH COXpPaHEHHUS] MaccChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3BIK
XUMHHU, MUPOBO33PCHUYCCKUC 3HAHHA, JICKAIINUC B OCHOBC ITOHUMAaHUA NPUYUHHOCTHU
U CUCTEMHOCTH XMMHMYECKHX SIBICHHWI, COBPEMECHHBIC IIPEICTABICHUS O CTPOCHHUH
BELIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaIMOJIEKYJISIPHOM YPOBHSIX

1.3

MNpEaACTaBJICHHUA O MCXAaHU3MaX XHMHYCCKHUX peaKLIPIfI, TCPMOANHAMUYCCKUX U
KHMHCTUYCCKHUX 3aKOHOMCPHOCTAX HMX IMPOTCKaHHA, O XHUMHUYCCKOM PABHOBCCHU,
JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJIOTUYECKHE CBEICHHUS O CBOMCTBaX, COCTaBE, IOJYYECHUHM M O€30MacCHOM
WCIIOJIb30BAaHUU BAXXHEUIITUX HEOPTraHWYECKUX M OPraHUYeCKHX BEUIECTB B OBITY U
MPaKTUYECKON JeATEIbHOCTH YEIOBEKa

1.5

06IIII/I€ HAay4YHBIC IMPUHIUIIBI XUMHNYECKOI'O IIPpOMU3BOJACTBA (Ha mpumepe
IIPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METAHOJIa, IepepabOTKU HEPTH)

CdopMUpOBaHHOCTH YMEHHIA BBISBIIATH:

2.1

XApPaKTCPHBIC TIPU3HAKW W B3dMMOCBA3b U3YYCHHBIX HOHHTHﬁ, INPpUMCHATDb
COOTBCTCTBYIOIIHEC IMOHATHSA IIPU ONMMCAHUU CTPOCHUA U CBOMCTB HCOPraHN4YCCKUX U
OpTaHUYCCKUX BCIICCTB U UX npeBpameHHﬁ
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B3aMMOCBS3b XMMHMYECKUX 3HAHUM C MOHATUSAMH H MMPEACTAaBICHUAMN OPYTIUX
npeamMeToB  JId 0oJiee OCO3HAHHOTO TIOHUMAHHMS M OOBSCHECHHS CYIIHOCTH
MaTCpUAIIbHOTO €AUHCTBA MHUpPaA

C(l)OpMI/IpOBaHHOCTB YMEHHSA UCIIOJIB30BATh:

3.1

HaVMEHOBAHMS XMMHUYECKUX COCIMHEHUIN MEXIYHAPOIHOIO CO3a TEOPETUIECKON U
MIPUKJIATHOW XMMHH U TPUBHAJIBHBIC HA3BaHUS BEIECTB, OTHOCSIIMUXCSA K U3YYCHHBIM
KJIaCCaM OpPraHUYECKUX U HEOPraHUYECKUX COCIUHEHUI

32

XUMHYECKYI0 CHMBOJIMKY JJISi COCTaBJI€HHUS (POPMYJ HEOPraHMYECKHUX BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(dbopMys1 OpraHUYEeCKHX BEIECTB

ChopMHpPOBaHHOCTH YMEHUS KIIACCU(DHUITMPOBATD:

4.1

HCOPTaHUYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U KPUTCPUU IJIA
KJ'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpTraHHU4YC€CKUC BCIICCTBA, CAMOCTOATCIBHO BBIGI/IpaTL OCHOBAHUS U KPUTCPHUU IJIA




KJIaccU(UKALUU U3Yy9aeMbIX XUMHUECKUX 00BEKTOB

4.3

[0 Pa3jNYHBIM MPHU3HAKAaM (YUCITY M COCTaBY PEarupyroINX BEHICCTB, TEILIOBOMY
¢ deKTy peakiuu, U3MCHCHHIO CTCICHEW OKUCICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKIny, YIacTHIO KaTajlnu3aTopa)

ChopMupoBaHHOCTh YMEHHUS XapaKTE€PU30BaTh IEKTPOHHOE CTPOEHHE ATOMOB (B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHX 3JIEMEHTOB | - 4
nepuonoB llepmoamueckoir cucremsl JI.M. MengeneeBa W UX BAJICHTHBIE
BO3MOXHOCTH,  HCIONB3YyS TMOHSATHS S-, p-, d-2JIEKTpOHHBIE  OpOMTAH,
SHEPreTUUECKUE YPOBHU

ChopMupoBaHHOCTH yMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU COCTMHEHHH TI0 TIEpHOIaM U TpyIIam

C(l)OpMI/IpOBaHHOCTB YMCHHA COCTABJIATH YPABHCHUA XHUMUYCCKHUX peaKI_II/Iﬁ n
PACKpPBIBATh UX CYIIHOCTD:

7.1

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ IMoCpeCaACTBOM COCTaBJICHHU A
QJICKTPOHHOI'O OajaHca 3THUX peaKI_II/Iﬁ

7.2

YpaBHEHUS peaKlUUi pa3jMYHbIX THUIIOB; IMOJIHbIE M COKpAalleHHbIE YypaBHEHUS
peaxkiuii HOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, MPU KOTOPHIX 3TH PEAKIUU HAYT J0
KOHI[a

7.3

peakuMii  TUAPONW3a,  peakuuid  KOMIUIeKcooOpa3oBaHMs  (Ha  mpuMepe
T'HJIPOKCOKOMITJIEKCOB IIUHKA U aJTFOMUHHUS)

CdhopMHUpPOBaHHOCTH YMEHUS TTOATBEPIKIATh:

8.1

Ha KOHKDPETHBIX MpUMEpax XapakTep 3aBHUCHUMOCTH PEAKIMOHHON CIIOCOOHOCTU
OPTaHMYECKHX COEJMHEHUH OT KPAaTHOCTM M THIA KoBadeHTHOH cBsa3u (O° wu

T-CBA3HM ) p3apuMHOrO BJIMAHHMSA aTOMOB M TPYIII aTOMOB B MOJIEKYJNIAX, 4 TAKKe OT
0COOEHHOCTEl peann3ayy Pa3IudHbBIX MEXaHU3MOB POTEKAHMUS PEaKIHiA

8.2

XapaKTepHbIE XUMUYECKHUE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMU DKCIIEPUMEHTAMHU
Y 3aIMCSIMU YPABHEHHMI XUMHYECKUX PEaKIUI

ChopMupoBaHHOCTh yMEHHSI XapaKTepU30BaTh COCTaB M BaKHEHIIME CBOMCTBa
BEILECTB, IPUHAUICKAIIUX K OIPEINCICHHBIM KilaccaM U TIpYIIaM COEIUHEHUU
(mpocThle BeliecTBa, OKCUBI, THAPOKCUIBI, COJH; YIIIEBOAOPOIbI, POCThIE 3(PUPHI,
CHUPTHI, (PEHONBI, aNbIEeTUbl, KETOHbI, KAPOOHOBHIE KHUCIIOTHI, CIIOKHBIE 3(PUPHI,
JKUPBI, YTTIEBO/IbI, AMUHbI, aMUHOKHUCIIOTHI, OSJIKH)
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C(bOpMI/IpOBaHHOCTB YMCHHA NMPOBOAWUTH PACUYCTHI 1O XHUMHUYCCKHUM (bopMleaM n




YPaBHEHHMSIM XMMUYECKHUX PEaKIUil ¢ UCTIONb30BaHHEM (PU3NYECKUX BETUUMH:!

10.1

Macchl (00beMa, KOJIMYECTBA BELIECTBA) IPOIYKTa PEAKIIUU, €CJIM OJTHO U3 UCXOJHBIX
BEILIECTB JIaHO B BUJE PAaCTBOpPA C OMNPEACIIEHHON MAacCOBOM J0JIEM PAaCTBOPEHHOIO
BEIIECTBA UJIU JIaHO B M30BITKE (MMEET IPUMECH)

10.2

MAacCOBOM MU 00BEMHOM A0JIM, BbIXOJa IPpOAYKTa p€aKIun

10.3

TeI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHEIX OTHOIICHUI Ira30B

10.5

M0 HAaXOXKICHUIO XUMUYIECKOM (DOPMYITBI BEIIeCTBa

11

Bnanenue cuctemoil 3HaHUMM O METOAAX HAYYHOIO IMO3HAHUS SBJICHUU MPUPOJBI,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAyKax W YMEHHE NPHUMEHSTh 3TU 3HAHUS IpU
OKCIIEPUMEHTAIbHOM HCCIIEIOBAHUU BEIIECTB U I OOBSCHEHUS XHUMHYECKUX
SBJICHUW, UMEIOIIMX MECTO B MPHUPOJE, MPAKTUYECKON NEATEIIbHOCTH YEJIOBEKAa U B
MMOBCETHEBHOM KU3HHU

12

CdopMUpOBaHHOCTh YMEHHsI MPUMEHATH (KCIIOIB30BAaTh) 3HAHUS O COCTaBe U
CBOMCTBax BEIIECTB I SKCIIEPUMEHTAIbHOM IMPOBEPKU THUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEN NPOTEKAHHS XUMHUYECKUMX pPEaKIUMd U  [POrHO3UPOBAHUS
BO3MOXHOCTEM MX OCYIIECTBJIEHHUS; CHUCTEMHBICE XHUMHUYECKHE 3HAHUS IS
OOBSICHEHUSI ¥ TPOTHO3MPOBAHUS SBJICHUM, WMEIOIIUX E€CTECTBEHHOHAYUHYIO
MPUPOAY; JUISl IPUHSATHUS TPAMOTHBIX PELICHHUH MPOoOJieM B CUTYallUAX, CBSI3aHHBIX C
XuMuei

13

CdopmMupoBaHHOCTb YMEHMSI IJIAHUPOBATh U MPOBOAUTH XUMHUUECKUNA HKCIIEPUMEHT
(moslyueHre M H3Y4YE€HUE CBOMCTB HEOPraHMYECKMX U OpPraHUYECKHX BEIIECTB,
KaueCTBEHHbIE peakuun YIJIEBOJOPOIOB pa3IMYHbIX KJIACCOB u
KHCJIOPOJICOAEP)KAIMX OPraHNYeCKUX BEILIECTB, PELICHHE OSKCIIEPUMEHTAIBHBIX
3aJad IO paclo3HaBaHUIO HEOPTraHWYECKMX M OPraHMYeCKMX BEIIEeCTB) C
cOOJIIOJIEeHHEM TIpaBHJI 0€30MacHOro oOpalleHHsl C BEIleCTBaMM M JIAOOPaTOPHBIM
o0opynoBaHueM; (HOpMyIHpPOBaTh LEJIM UCCIEIOBaHUS; IPEACTABISATh B Pa3InIHON
(dbopMe pe3yabTaThl SKCIIEPUMEHTA, aHATU3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTh

14

ChopMupoBaHHOCTH YMEHHSI OCYIIECTBIIATD LIEIeHANPABICHHBIH MOMCK XUMHUYECKON
uH(pOpMalliK B Pa3IMYHBIX MCTOYHUKAX (HayyHas M ydyeOHO-HaydHas JHMTepaTypa,
cpeacTBa MaccoBod uHGopManuu, cerb VHTepHET W Apyrue), KpUTHYECKU
aHAIM3UPOBATh XUMHUYECKYIO0 MH(pOpMaluio, nepepadaTeiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUU C TIOCTABJIICHHON yueOHOM 3amadeit
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ChopMHpPOBAaHHOCT, YMEHHUS TPOTHO3MPOBATH, aAHAJIM3UPOBATH W OIICHUBATH
nH(pOpPMAIHIO C TO3UIUNA DKOJIOTHUECKOM O€30MacHOCTH TMOCIEACTBUN OBITOBOW U




IPOM3BOJICTBEHHOH JEATENbHOCTH YEIOBEKa, CBA3aHHOU C MepepaboTKON BEIIECTB;
c(OPMHPOBAHHOCTh YMEHHMH OCO3HABAaTh OMNACHOCTh BO3JCHCTBUA Ha JKUBBIC
OpPraHU3MBbl OIPENEICHHBIX BEIIECTB, IIOHMMAas CMBICI IIOKa3aTes IpeneiabHOU
JIONYCTUMON KOHLEHTpALMM, U MOSACHATh Ha MpPHUMEPax CHOCOObI YMEHBUICHUS U
IIPEIOTBPALLCHHS UX BPEIHOTO BO3ACHCTBHS HA OPIaHU3M YEJIOBEKa

Tab6muna 15.5

[TepeueHs 351eMEHTOB coaepKaHusl, TpoBepseMblx HAa EI'D o xumuu

Kon

[IpoBepsiemMblil 3J1IeMEHT coAep KaHus

TeopeTnyeckrie OCHOBbI XUMUU

1.1

Crpoenue BemectBa. CoBpeMeHHass MoOJelb CTpOeHHs aroma. Pacmpenenenue
JIEKTPOHOB I10 3HEPreTHYecKuM YpoBHAM. Kitaccupukanuss XMMHUUECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHUSI JHEPreTUYECKUX YpPOBHEH aToMOB (s-, p-, d-DJIEMEHTOB).
OcHOBHOE M BO30YXKICHHOE COCTOSIHHS aTOMOB. DJIEKTPOHHAs KOH(PHUTypamus aToMma.
BasieHTHBIE 3JIEKTPOHBI

1.2

[Tepuonnueckas cucrema xumuueckux snemeHToB [[.W. MenneneeBa. Pusnmyeckuil
cmeicit [lepuognyeckoro 3axkonHa [[.M. MenneneeBa. IIpuumHBI M 3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB JJIEMEHTOB M HUX COEJUHEHMM IO MepuojamM U TIpyIIaM.
3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB MPOCTHIX BEIIECTB, BOJOPOJIHBIX COECIMHEHUH,
BBICIIIMX OKCHJIOB Y TUAPOKCUIIOB

1.3

BanentHoCTh. DnekTpooTpuiaTeIbHOCTh. CTENEHb OKUCTIECHUS

1.4

Bunel xumudeckoi cBsi3M (KOBaJICHTHAs, MOHHAs, METaNIMYecKas, BOJOPOJAHAs) H
MEXaHU3MBbl €€ 00pa3oBaHusA. MeEXMOJEKYIsIpHbIE B3auMojelcTBus. BemecTsa
MOJIEKYJIIPHOTO M HEMOJIEKYJAPHOTO CTPOCHUS. THIMBI KPUCTAUIMYECKHX PEIIECTOK.
3aBHUCHMOCTbH CBOMCTBA BEIIECTB OT TUTA KPUCTAJUIMUECKOU PEIICTKH

1.5

Xumuyeckas peakuusa. Kmaccuduxanus XuMUYECKHX peakldii B HEOPraHUYECKOW M
OPraHNYeCKOM XUMHH. 3aKOH COXPAHEHUSI MACChl BEUIECTB

1.6

CKOpOCTB pcaKknuu, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX q)aKTOPOB

1.7

TernnoBbie 3¢ hexTh XUMUYECKUX peakiuid. TepMoxuMudeckue ypaBHEHUs

1.8

O6parumbie peakiuu. XuMHYecKoe paBHOBecre. DakTOphl, BIUSIONINE HA COCTOSTHUE
xumu4deckoro papHoBecus. [Tpunuun Jle [llarenbe

1.9

OnektponuTrueckas aucconuarus. CHIbHBIC U clla0ble dJIeKTPOoauThl. Cpena BOIHBIX
pacTBOPOB BENISCTB: KHCHAas, HEWTpaiabHas, IienovyHas. CTeneHb TUCCOIUAIUH.




Peakuuu nosHoro oomena

1.10

I'maponus coneit. MonHoe mnpousBenenue Boabl. Bopopoansiii mokasarens (pH)
pacTtBopa

1.11

CriocoObl BbIpaXKEHUs KOHLIEHTPALMM pacTBOPOB: MAaccoBas J0Js PacTBOPEHHOTO
BELIECTBA, MOJISIpHAs KOHLEHTpauus. HacbllleHHble M HEHACBHIILEHHBIE PacTBOPHI,
pactBopuMocTh. Kpucraoruaparsl

1.12

OxucanTeNnbHO-BOCCTAHOBUTEIbHBIE peakiiuu. [loBeienue BenecTs B cpeiax ¢ pa3HbIM
3HaueHueM pH. Mertoabl anekTpoHHOr0 OanaHca

1.13

DEeKTPOIN3 PAaCTBOPOB U PACILIaBOB COJIEH

OCHOBBI HEOPTAHHUYECKON XUMUU

2.1

Knaccudukanuss HeopraHmueckux coennHeHWd. HoMeHkIarypa HEOpraHWYeCKHX
BELICCTB

22

XHWMHYECKHE CBOMCTBA BAKHEHIIMX META/UIOB (HATPUH, KalWi, KaJbIMH, MarHuu,
ATIOMHUHHM, LIUHK, XPOM, JKeJIe30, MeJlb) U X coenuHeHui. Ooiue crnocoObl MOayYeHHs
METAJIJIOB

23

XHWMHYECKHE CBOMCTBA BAXKHEWMINIMX HEMETA/UIOB (TaJIOTE€HOB, Cephl, a30oTa, (ocdopa,
yriaepoia U KpeMHHUs) U UX COEAMHEHUH (OKCHIIOB, KUCIOPOJCOMEPKAIIMX KHCIOT,
BOJIOPOJHBIX COCTMHEHU )

24

I'enetnueckas CBs3b HCOPraHNM4YCCKUX BCHICCTB, IPUHAICKAINUX K Pa3JIMYHbIM
Kj1acCcaM

2.5

I/I,I[eHTI/I(I)I/IKaI_II/IH HEOPTraHUYCCKUX CO€IUHEHMH. KauecrBenHbIC pcaKknumn Ha
HCOPraHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTraHNUYECKON XUMUU

3.1

OCHOBHbBIE TIOJIO)KEHUSI TEOPUU XMMHMUYECKOTO CTPOCHHSI OPraHUYECKUX COEAMHEHUN
AM. DbytnepoBa. VYriepoAaHblii CKeJleT OpraHU4ecKol Mojekynsl. KpaTHoCTb
xumudeckoil cs3i, O~ u T-CBA3M | p’. sp”. sp-rubpummsanuy opbuTaneil aToMoB
yriaepoaa. 3aBHCHUMOCTb CBOMCTB BELIECTB OT XHUMHYECKOIO CTPOEHHSI MOJIEKYIL.
I'omonoru. I'omonoruveckuii psa. Mzomepust u n3omepbl

32

[TonsiTre o pyHkuroHaNbHOM Tpymie. OpueHTanoHHbIe 3D (EeKTh 3aMecTuTeNen

33

[IpencraBnenne o KiIaccuPUKAMM  OpPraHMYECKUX  BemlecTB. HoMeHkIaTypa
OpPraHUYECKUX COCTUHEHHH (CHCTEMaTHYeCKas) U TPUBUAIbHBIC Ha3BaHUs BAXKHEHIIMX
Mpe/ICTaBUTENeN KJIAaCCOB OPraHUYECKHUX BEIIECTB
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CBoOOIHOpaAMKANBHBIA M MOHHBIM MeXaHu3Mbl peakuuu. [loHsTHe 0 Hykieoduue u
anektpoduie. [Ipasuno MapkoBaukoBa. [IpaBuno 3aiiieBa

3.5

Ankanpl. XMMHMUYECKHE CBOMCTBA aJKaHOB: TaJOr€HUPOBAHUE, JETHAPUPOBAHUE,
TEPMHUUYECKOE DPA3JIOKEHHUE, KPEKHUHI, M3oMepusauus, ropenue. IlomyueHue ankaHOB.
[uknoankansl. Crnenm@uka CBOWCTB HUKIOAIKAHOB C MajbiM pa3MepoM IIHKIIA.
Peakuuu npucoeMHEeHNs U paJuKaJIbHOIO 3aMEIICHHS

3.6

AnkeHbl. XUMHUYECKHE CBOMICTBAa: peakUUU [PUCOECIUHEHUS (raJlOr€HUPOBAHUE,
TUIPUPOBAaHUE, TMAPOTAIOI€HUPOBAHME, TUApaTanus), TOPEHMs, OKHUCIEHUS U
nonuMepu3anyn. [IpompIieHHbIe U Ta00paTOPHBIE CIIOCOOBI MOIYUEHHS aJIKEHOB

3.7

Ankaguenbl. XUMHYECKHME CBOMCTBA  QJIKAJMEHOB: PEAKUMH  MPUCOCAUHECHUS
(rumpupoBaHHe, TAJOTCHUPOBAHME), TOpEeHHs W mnojauMepusauuu. l[lomydenue
alIKaJIeHOB

3.8

Ankuabpl. XUMHUYECKHE CBOMCTBA: pPEAKIUU NPUCOCTUHEHHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THUIpaTalys, TUIPOTaJOTeHUPOBAHUE) KaK CIOCO0  TMOIydeHUSs
MOJIMMEPOB U APYrUX MOJIE3HBIX NPOAYKTOB. Peakuun 3amemienus. ['opeHue aneruieHa
KaK HCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUIsl CBAPKHM M PE3KH METAJUIOB.
[IpumeHeHue aneruneHa

3.9

Apenbpl. XUMHUYECKHE CBOWCTBA O€H30JIa: PEAKIMH 3JIEKTPO(YUIBHOrO 3aMelIeHus,
MpUCOeANHEHNs (TUIpUpOBaHHe, rajorenrposanue). Peaknus ropenus. OcoGeHHOCTH
XUMHUYECKHX CBOMCTB Tonyona. Ilomydyenue Oenszona. OcOOEHHOCTH XUMMUYECKHX
cBoiicTB crupona. Ilomumepusanus cruposa. CrnocoObl MOMydeHHS W NPUMEHEHHE
apOMaTUYECKUX YIIIEBOJOPOIOB

3.10

Cnuptsl.  [lpenenbHble  OAHOATOMHBIE  CHOUPTHL. ~ XUMHYECKHE  CBOWCTBA:
B3aMMOJICHCTBHE C HATPUEM KakK CHOCOO YCTaHOBJECHHUS HaJTW4Ms TMIPOKCOTPYIIIBI, C
raJJOTeHOBOJIOPOJIaMM  KaK  CcHoco0  MOJy4YeHHs  pacTBOpuTeneil, BHYTpU- H
MEXMOJIEKYJIApHas aeruaparauus. Peakuus ropenus. Ilomydenue sraHona: peaknus
OpOXKeHMs TJIIOKO3bl, THApaTalus OSTWIEHA. OTWICHIJIMKOIb U TJMLEPUH Kak
MIPEACTABUTENN NPEIEIbHBIX MHOIOATOMHBIX CIIUPTOB

3.11

denon. XuMmudeckue cBoicTBa (heHONa (peakuuu ¢ HaTPHEM, THAPOKCHIOM HaTpHs,
o6pomom). [Tonyuenue penona

3.12

Anpaeruapl. XUMHUYECKHE CBOMCTBA TIPENENBbHBIX allbJETUIOB: THIPUPOBAHUE;
KaueCTBEHHBIC peakIMi Ha KapOOHWIBHYIO Tpynny (peakuus "cepeOpsHOro 3epkana',
B3aumoeiicteue ¢ ruapokcuaoM meau (II). IMomyuenue mpenenbHBIX ambIETHUIOB:
OKHUCJICHHE CIUPTOB, THIpaTalus aleTuieHa. AIETOH KaK MpPEeJCTaBUTENh KETOHOB.
Oco0eHHOCTH peaKIMK OKHCIICHUSI alleTOHa




3.13

KapOoHoBbie  KHCHOTHI. XWMHYECKHE CBOWCTBA TPEICIBbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOCHHOCTH XHMHUYECKUX CBOWCTB MYpPaBBUHON KHCIOTHI.
[Tonyyenue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE AJIKAHOB,
AJIKEHOB, MEPBUYHBIX CHOUPTOB, alIbJACTMAOB. BhICIIME TpeaenbHble U HENpeIebHbIC
KapOOHOBBIE KUCIIOTHI

3.14

Crnoxubie 3¢upsl u xkupbl. CrocoObl MONyd4eHUs CIOXKHBIX 3¢upoB. OOpaTUMOCTDH
peakuuu stepudukanuu. [IlpuMenenue cioXxHbIX 3(UPOB B MUILEBOIN U HapdroMepHOit
MIPOMBIIIIEHHOCTH. JKUpBI Kak CIOXKHBbIE 3(PUPHI TTUIEPUHA U BBICHIMX KapOOHOBBIX
KHCIIOT. XHMMHUYECKUE CBOMCTBA >KUPOB: THUAPUPOBAHME, OKUCIEeHHE. ['Maponus, wiu
OMBUICHHE, >KMPOB KaK CHOCOO MPOMBIIIJICHHOTO TMOJYyYeHUsl COJell BBICHIMX

Kap6OHOBBIX KHCJIOT. MI‘)IJIa KaK COJIM BBICHINX Kap6OHOBI)IX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIUU C Y4YaCTUEM CIHPTOBBIX U aJIbJIETHIHOM
Tpynn W MOJOYHOKHCIOoe OpoxkeHue. IIpuMeHeHMe TJIOKO3bI, €€ 3HaueHue B
KHU3HECATEIbHOCTH Opranusma. Jucaxapuabr: caxaposa, MaJbTO3a.
BoccranaBnuBaromye 1 HEBOCCTaHABIUBAIOIIME Aucaxapuabl. [ uaponu3 aucaxapuaos.
[Tonucaxapuapl: Kpaxmain, riaukoreH. CTpoeHne MakpoOMOJIEKYNl Kpaxmasa, TJIMKOreHa U
LeuTo03bl. Pu3nyeckue CBOMCTBa KpaxMana M IEJUIH0I03bl. XMMUYECKHE CBOWCTBA
Kpaxmajla: TUApPOJIM3, KAueCTBEHHAas peaklus C HOJAOM. XHUMHUYECKHE CBOMCTBA
LEJUTIOJIO3bI: TUAPOIN3, OTyYeHrnEe d(PUPOB HEIITON03bl. [loHsITHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETIK)

3.16

AMHHBI. AMHHBI KaK OpPraHWYECKUE OCHOBAHHUS: PEAKIMU C BOJOW, KHCJIOTaMH,
peakiusi ropeHusi. AHWIMH KaK MPeJCTaBUTEIh apOMATHUYECKUX aMHUHOB. XHUMUYECKHE
CBOMCTBAa aHWJIMHA: B3aWMOJICHCTBHUE C KHUCJIOTaMU, OpPOMHOW BOJIOM, OKHCIICHHE.
[Tonyuyenue aMHHOB ANKUIIUPOBAHUEM aMMHaKa u BOCCTaHOBJICHHEM
HUTPONPOU3BOJIHBIX YTIIEBOJOPOIOB

3.17

AMUHOKUCIOTBI ¥ OelKH. AMHHOKHCIOTHI Kak aM(OTepHble OpraHuYecKue
coeauHeHusl. OCHOBHbIE aMHHOKHUCIIOTHI, oOpa3yrole 0enku. XUMHUYecKue CBOWCTBA
0€eJIKOB: THAPOJIN3, NeHATypalts, KaueCTBEHHbIE (LBETHBIE) PEaKIIUU Ha OeNKU

3.18

CrpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IOJUMEPOB OT CTPOCHHUS
MoJsieKyl1. OCHOBHBIE CHOCOOBI TIOJYYEHHS BBICOKOMOJEKYJISPHBIX COEAMHEHUM:
peaKy NoJMMEpPHU3alMY U oJInKoHAeHcanuu. Kinaccudukanus Bo1okoH

3.19

Nnentudukanus opraHnYecKux COeIUHEHHM. Pemenne skcnepuMeHTaIbHBIX 3a7a49 Ha
pacro3HaBaHUE OPTraHUYECKUX BEIIECTB

3.20

I'enermueckas CBA3b MCXKIY KilaCCaMU OpTraHUYC€CKUX CO@)II/IHGHI/Iﬁ

XUMUS U )KU3Hb




4.1

XuMmus B MoBceHEBHON *HU3HH. [IpaBumiia 6e3omacHoi pabOThI ¢ €AKMMHU, TOPIOUYUMH U
TOKCHUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM XUMUU

4.2

XuMusl U 310pOBbE. XHUMHS B MEAULMHE. XUMHUS M CEJIbCKOE XO35SMCTBO. XHUMHS B
MPOMBIIIICHHOCTH. XUMHUS ¥ YHEPTreTHKA: IPUPOAHBIN U MONYTHBINA HEPTSIHOM Ta3bl, UX
coctaB M ucnoib3zoBanue. CocraB HedTH U ee mepepaboTka (IPUPOIHBIE HUCTOYHHKH

YTJIEBOJIOPOIOB)

4.3

XuMust U 3Konorus. XUMHYECKOE 3arps3HEHHUE OKPYXKAUIEH Cpeabl U €ro
nocnenctBus. Oxpana ruapocdepsl, mouBbl, arMochepsl, ¢uopsl u (ayHbl OT
XUMHAYEeCKOro  3arpsisHeHus. [IpoOiema OTXOMOB M MOOOYHBIX  IPOAYKTOB.
AJnbTepHaTUBHBIC HCTOYHUKH YHEPTUH

4.4

OO01ue npeacTaBiIeHUs O MPOMBIIITIEHHBIX CIIOCO0axX MOJYyYEHUs] XMMUYECKUX BEILIECTB
(Ha mpuMmepe MpPOU3BOJCTBA aMMHaKa, CEpHOM KUCIOThI). YepHas u LBETHas
MeTairyprusi. CTEKJIO M CUIIMKATHAs: IPOMBIIIIEHHOCTD. [IpoMblnuIeHHas OpraHuyecKas
xumus. CbIpbe 11 OPraHUn4eCKON MTPOMBIIIITICHHOCTH

Tunel pacyeTHBIX 33184

5.1

PacueTsl Macchl BeIIeCTBa HIIH o0beMa ra3oB IIO HU3BCCTHOMY KOJIMYCCTBY BCIICCTBA,
Macce Ui O6’B€My OJHOTI'O M3 YYaCTBYIOIIUX B PCAKIIMN BCUICCTB

5.2

Pacuets! TemnoBoro 3¢ dexra peakuuu

53

PacueTnl 00bEMHBIX OTHOIIICHUI Ta30B IIpU XUMHUYCCKHUX PCAKIHAX

54

PacueTs! Macchl (00bEMa, KOJIMYECTBA BEILECTBA) MPOLYKTOB PEAKIIMU, €CIIM OAHO U3
BELIECTB JIaHO B U30BITKE (MMEET IPUMECH)

5.5

PacueTrsr MaccoBoif uim 00bEMHOM JI0JIM BBIXOJAa TPOIYKTA PEAKIIMU OT TEOPETHUECKHU
BO3MOHOTO

5.6

Pacuetsr macchl (0ObeMa, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIH OJHO U3
BEIIECTB JIAaHO B BHUJE pPAacTBOpA C OMNPEIACICHHOW MacCOBOW JOJIEd PacTBOPEHHOTO
BelIeCTBa

5.7

Pacuetsl ¢ ucnosib3oBaHuMEM MOHATUN '"MaccoBas nouis", "MoJigspHas KOHIIEHTpauus'",
"pacTBOpUMOCTB"

5.8

Haxoxnaenue MOJ'ICKyJBIpHOﬁ (bOpMy'J'IBI OpPraHn4€eCKOro BCIICCTBA IO €ro IMJIOTHOCTU U
MaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €0 COCTAB, UJIX 11O MPOAYKTAM CrOpaHUuAd







YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1.Pymsutuc I'.E. Xumus. Opranndeckas xumust 10 xmacc: yuyeOHUK Juis 00meo0pa3oBaTeIbHBIX
yupexaenuit: 6a3oBbiii ypoBenb / I'.E. Pymutnc, ®.I. ®enpaman — 14-e m3manue — M.:
[Ipocsemienue
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yapexaeHuii: 0a3oBbiii ypoBerb / [.E. Pymutuc, ®.I'. denpaman — 14-e uzmanume — M.:
[Ipocsemienue

METOAUYECKHUE MATEPHUAJIbI IJ151 YUUTEJIA

1. Hopouskun B.H. Xumus. EI'D. Paznen «Oprannyeckas xumusi». 10-11 kmacc. TpenupoBounast
TeTpajb. 3aganus u pemenus. M3narenscrBo: Jlernon. 2018 roa.

2. HoponbkuH B.H. Xumus. EI'D. Paznen «O6mas xumusa». 10-11 xnace. TpenupoBouHas TETpasb.
3aganus u pemenus. U3garenscrBo: Jlernon. 2018 rox.

1. Ps6oB M.A. COopHuK 3aja4, ynpaxHeHuil u tectoB no xumuu 10-11 xnaccsl. K yueOnuky I'.E.
Pynzutuca, @.I'. ®enpamana «Xumus. 10 knacey, «Xumud. 11 knace». @I'OC. M3naTensCcTBO:
Ox3ameH. 2018 rox.

2. Hoponubkun B.H. Xumusa. EI'D. 10-11 knacc. Temaruueckuil TpeHUHr. 3agaHus 0a30BOTO U
NOBBILIEHHOIO YpoBHEH ciokHocTH. W3narenscTBo: Jlernon. 2018 rox.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
bubmmoreka [{OK https://myschool.edu.ru/

[

http://www.chemnet.ru I'azera «XumMus» U calt 11 yuurens «5 Uy Ha ypoKk XUMUN
2. http://him.1september.ru Exaunas xomnexuus LIOP: Tlpeamernas komnekuus « XuMHSI»

3. http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbI€ 3KCTIEPUMEHTBHI:

xumus. Komnexnus Poccuiickoro o0meo0pa3oBarenbHOro mopraia
4. http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoit
5. http://www alhimik.ru  Bcepoccuiickas onMMnuana MKOJIbHUKOB MO0 XUMUU

6. http://chem.rusolymp.ru Opranuueckasi XuMUs: 3JEKTPOHHbIN yueOHUK 11 cpeiHei
IIKOJIBI

7. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JIEKTPOHHBIN Y4UEOHUK

8. http://www hemi.nsu.ru OTKpPBITBIN KOMIEIK: XUMUS

9. http://www.chemistry.ru JIucTaHIIMOHHAS OJIMMITHA]IA TIO XUMHH: TEICKOMMYHHUKAITMOHHBIN
00pa3oBaTeNbHBIN MPOEKT
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