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Pabouas nporpamma
no yuebHomy npegmety "Xumua" (6a3oBbii yPOBEHDb).

Pabouass mporpamma mno yuebHomy mnpenmery "Xumus' (0a3oBblii ypoBeHb) (nanee
COOTBETCTBEHHO - IMpOrpaMma IO XUMHH, XUMHs) BKJIIOYAET TOSCHUTEIbHYIO 3aIrCcKy,
cofep:kaHue OOy4eHus, INIAHUPYEMbIe Pe3yJIbTAThl OCBOSHUS IPOTPAMMBI 110 XUMHH.

MosscHUTenbLHaa 3anucka.

Pabouas mporpaMma no XMMHUHU Ha YPOBHE CPEAHEro o0Iero oOpa3oBaHusi COCTABIIEHA HA
OCHOBE CJIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB!

1. denepanbHOrO TOCYAAPCTBEHHOTO OOpA30BATENBHOIO CTAHAAPTA CPEAHETrO
obmero oOpaszoBanus, yreepkaeHHoro IIpukazom MuHHCTEpCTBA MPOCBELICHUS
P® or 12.08.2022 Ne732.

2. DOIT COO ot 18.05.2023 Ne 371.

3. VYuebnbiii mnan MBOY «Tarapckas rumuaazust Nel umenu I'. Tykas» r. Kazanu
Ha 2025-2026 y4ebHbIi rof.

4. C yuerom KoHuenuumu mnpenopaBaHusi ydeOHoro mnpenmera "Xumusa" B
oOpa3oBaTeNnbHBIX ~OpraHu3zauusax Poccuiickoit @Denepanuy, peagH3yOLINX
OCHOBHBIE 00pa30BaTENbHbIE TPOrPAMMBI,

5. DenepanbHOIl paboueli mporpaMmMbl BOCIUTAHHS.

[MosicHuTenbHast 3amucKa OTpaxkaer oOmMMe [ed W 3aJaydl  U3Y4YeHUs XUMUH,
XapaKTEPUCTUKY TCUXOJOTHYECKUX MPEATNOChUIOK K €€ W3YyYeHHIO0 OOydYaroIuMUCs, MECTO B
CTPyKType yueOHOro IuUlaHa, a TakXKe MOAXOAbI K OTOOpY CONEpXKaHHs, K OINpPeNeIeHUI0
MJIAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYPE TEMATUUECKOTO TIJIAHUPOBAHMSI.

Conepsxanrie 00ydeHHUs] paCKPbIBAET COMEPIKATETbHBIE IMHUK, KOTOPbIE MPEIaraloTCst AJist
00513aTeTbHOTO U3YYESHHS B KQXKIIOM KJIaCCe Ha YPOBHE CpeHEro o0Iiero oopasoBaHus.

IInanupyemelie pe3ysnbTaTbl OCBOEHHUS IMPOrpPaMMbl MO XUMHHU BKJIIOYAKOT JMYHOCTHBIE,
MeTarpeaMeTHbIE Pe3yJbTaThbl 3a BeChb MepHox OOydeHHS Ha YpPOBHE CpenHero oomero
00pa3zoBaHMsl, a TAK)KE MPEAMETHBIE TOCTUKEHUST 00YHarOIIerocs 3a KaKAbli To1 00y YeHHUsI.

OcHOBY momxonoB K pa3paboTke NporpaMMbl MO XUMHH, K ONpPEAETeHHI0 oOmiei
crpateru 0OyUeHHs], BOCIIUTAHUS U PA3BUTHS OOYYAIOIIUXCS CPENCTBAMHU y4eOHOTrO mpenaMeTa
"Xumus" gast 10 - 11 xmaccoB Ha 6a30BOM YPOBHE COCTaBUJIM KOHIIENTYAJIbHBIE MOJIOKEHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeNel, CONEepXKaHHs, pPe3yJbTaTOB OOy4YeHHs U
TpeOOBaHUH K YPOBHIO IOATOTOBKHU BBIITYy CKHIKOB.

B cooTBeTcTBHM C TaHHBIMH MOJIOKEHHUSIMH TIpOrpamma rmo xumuu (0a30oBbIil YPOBEHb) Ha
yPOBHE CpeaHero odmero odpa3oBaHus:

yCTaHABJIMBAaET O0s3aTebHOE (MHBAPUAHTHOE) MPEIMETHOE CONEpiKaHUe, OMpenesieT
KOJIMYCCTBCHHBIC U KAQUYCCTBCHHBIC €TI0 XaPAKTCPUCTHUKU Ha KAXKAOM 3Tall€ U3YyUCHUA NIPEAMETA,
NPEeNyCMaTPUBAET IPUHLUIIBLI CTPYKTYPUPOBAHUSA COAECPXKAHUA U PACHPEHENIEHUA €ro Io
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KJlacCaM, OCHOBHBIM pa3acijiaM U TEMaM Kypca,

IaeT pacnpeneneHyue yueOHbIX 4acOB MO TEMAaTHYECKUM pasfesiaM, MOCIeA0BaTeIbHOCTD
WU3Y4YEHUsl OTHEIBHBIX TEM KypCa € YYETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTHKH Y4eOHOTO Tpolecca, BO3PACTHBIX 0co0eHHocTel oOyuaromuxcs 10 - 11 knaccos;

7aeT METOAMYECKYI0 HHTEPIPETALIUIO Liejiel H3y4YeHHUs IpeaMeTa Ha YPOBHE COBPEMEHHBIX
NPUOPHUTETOB B CHCTEME CpefHero oduiero oOpasoBaHHs, CONEPKATENBbHONH XapaKTePUCTHKH
IUIAHUPYEMbIX Pe3yJIbTATOB OCBOCHHUS OCHOBHOH 00pa30BaTebHOH MPOrpaMMbl CPEIHEro
obmero o0pa3oBaHusl (JUYHOCTHBIX, METANPEAMETHBIX, IPEIMETHBIX), OCHOBHBIX BHOB
yueOHO-TI03HABATEIbHON JESITEIbHOCTH O0YYaroLIerocsi Mo OCBOGHHIO COAEPIKaHHs MpeaMera.
Ilo BceM Ha3BaHHBIM MO3HMLKMSIM B MNPOrpaMMme MO XUMHH COOJIFOJEHA MPEEeMCTBEHHOCTb C
benepanpHON pabodeil mporpamMmoili OCHOBHOTro obmero obpasoBanusi mo xumun (s 8 - 9
KJIacCOB 00pa30oBaTeNIbHBIX OpraHu3aluii, 0a30BbIi yPOBEHbD).

Xumudeckoe oOpa3oBaHHe, MOJydaeMOe BbIMYCKHHKaMH  00I1e0o0pa3oBaTeIbHON
OopraHu3alunu, ABJIACTCA HEOTHEMIIEMOHN YaCTbH HX O6pa30BaHHOCTI/I " CIYKHUT 3aBCpHIatOIINUM
STANOM pPeaNu3ali Ha COOTBETCTBYIOLIEM 0a30BOM ypPOBHE KJIOYEBBIX LIEHHOCTEH, MPHUCYIIHX
LIEJIOCTHOM CHUCTEMe XHMH4YECKOro oOpa3oBanusi. KiroueBble IIEHHOCTH KacaroTCsl TMO3HAHHMS
3aKOHOB TPHUPOBI, (POPMHPOBAHUS MHPOBO33PEHHS W OOWIEH KyJbTyphl YEJOBEKa, a TaKXkKe
HKOJIOrMYeCKH OOOCHOBAHHOTO OTHOIIEHHMsT K CBOEMy 3J0POBbI0 M MPUPOAHOH cpene.
Peanmusyercs xumudeckoe oOpa3oBaHue OOyYalOIIMXCS HA YpPOBHE CpeAaHero oOimero
oOpa3oBaHusl cpencrBamu yueOHOro npenmera "Xumus", coAep:KaHUEe W MOCTPOSHHE KOTOPOTO
ONpPEACIICHBI B MpPOrpaMme Mmoo XuMuu € y4€TOM Cl'IeL[I/I(bI/IKI/I HAaYKH XHMWUH, €€ 3HAUYCHUA B
MO3HAHWK MPUPOIbI U B MaTepUAIbHOH JKM3HH OOLIECTBA, a TAKXKe C y4eTOM OOLIUX LeNei u
NPUHLHUIOB, XapakTepPH3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMbl CpeaHero oOIIero
obpazoBanust B Poccuiickoit @enepannu.

IIpu popmupoBannm conepxkanus npeamera "XuMus" yYTEHbI CISAYIOIINE MOJIOKEHHUS O
cneundrKe U 3HAUEHNH HAYKH XUMHUH.

XUMUsI KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTpaeT 0COOYIO POJIb B CO3JaHIH HOBOH
0a3bl MaTepHaJIbHON KyJbTYPbI, BHOCHT CBOH BKJIaA B (POPMHUPOBAHUE PALIHOHAIIBHOTO HAYYHOTO
MBIIUIEHNS], B CO3/IaHHE LEJIOCTHOrO MPENCTABICHUs] 00 OKPYXKaKIIeM MHUpPE KaK O €JUHCTBE
NPUPOABI M YENIOBEKa, KOTOpoe POPMHPYETCs] B XUMHH HAa OCHOBE MOHMMAHHMS BEIIECTBEHHOTO
COCTaBa OKPYJKAIOIIETrO MHPA, OCO3HAHUSA B3aUMOCBA3M MEXIY CTPOCHMEM BEINECTB, HUX
CBOWCTBaMH U BO3MOXXKHBIMH 00JIACTSIMU IPUMEHEHUSI.

COBpeMeHHaﬂ XUMHUA KaK HaYKa co3uaareiibHast, HaYKa BBICOKHX TeXHOJ’IOFI/Iﬁ HanpaBneHa
Ha pelieHWe TJI00aNbHBIX MPOOTEM yCTOHYMBOTO pPa3BUTHsI YEIOBEUECTBA - CHIPbEBOW,
JHEPreTUYECKON, THUIINEBON, OSKOJOTMYECKOW Oe30MacHOCTH H  OXpaHbl 370pOBbs. TecHO
BSaHMOI[efICTBYﬂ C I[pyrI/IMI/I CCTCCTBCHHBIMU HaYKaMI/I, XUMHUA CTaJia HeOTbeMJ'IeMOfI JaCTbHO
MHPOBOH KYJBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIIEIIHOTO TPyAAa W JKU3HHM KaXKIOTO HiIEeHa
o01ecTna.

B coorBerctBMM ¢ OOmUMH LENSIMH M NPUHLMIIAMHA CpPEAHEro o0Inero oOpa3oBaHUS
conep:kanue npeamera "Xumus" (10 - 11 xnaccel, 6a30BbIid yPOBEHb H3YUYEHHUS) OPHEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYAarOIIMXCs, HEOOXOIUMYIO UM JUIsI
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIHEIIHOTO BKJIIOUEHHUS] B JKH3Hb COLIUYMA,
NPOIOJIKEHNST O0PA30BaHMS B PA3JINYHBIX OOJIACTSIX, HE CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsrornumu npeamera "Xumust" ABisroTcst 0a30BbIe Kypehl - "Opranndeckast XuMus"
u "OOmass u HeopraHWyeckass XUMUsS', OCHOBHBIM KOMIIOHEHTOM COIEPKaHHsSI KOTOPBIX
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SIBJISTEOTCST OCHOBBI 0A30BOM HAYKHU: CHCTEMAa 3HAHUH MO HEOPTAHUYECKOH XUMHH (C BKIFOUEHUEM
3HaHUH W3 00LIeH XUMHUHM) U OpraHuvYeckor xumun. POpMHUPOBaHNE AAHHOW CHCTEMbl 3HAHUM
IpU HM3YYEHUH MpeaMera o0ecreunBaeT BO3MOXKHOCTb PACCMOTPEHHsI BCEro MHOroodpasus
BEIECTB Ha OCHOBE OOLINX MOHATHIA, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepskanusi Kypcos - "Opranmueckas xumus" u "OOmas u HeopraHUdecKas
xumus" cpopMHupoBaHa B MPOrpaMMe MO XMMUH Ha OCHOBE CHCTEMHOIO MOAXOAa K M3YYEHHIO
ydueOHOro martepuana u OOYCIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
ONpefeNieHHbIX TEOPEeTUYECKUX YpOBHAX. B  Kypce opraHudeckoil XUMHUM BelECTBa
paccMaTpUBaOTCS HA YPOBHE KJIACCUYECKOM TEOpUM CTPOEHHUS OpPraHMYECKHUX COEAMHEHUH, a
TAK)K€ HA YPOBHE CTEPEOXMMUYECKHUX M 3JIEKTPOHHBIX IMPENCTaBIEHUN O CTPOEHHUHU BELIECTB.
Ceenenusi 00 M3ydaeMbIX B Kypce BEINECTBAX MAIOTCS B PAa3BUTUH - OT YIJIEBOIOPOIOB OO
CJIOKHBIX OHMOJIOTMYECKH aKTHUBHBIX COENWHEHHH. B Kypce OpraHMYecKoil XUMHU MONIyYaroT
pasBuTHEe CHOPMHPOBAHHBIE HAa ypPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs MEPBOHAYABHBIC
NPEACTABICHUS O XUMHUYECKOHN CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBONCTB BEILIECTB OT UX CTPOCHUS], O XUMHUYECKON PEeaKL1U.

B mpenmere "Xwummsa" 06a30BOro ypoBHS pacCMaTpUBAeTCS HM3YUCHHBI Ha YPOBHE
OCHOBHOTO 00Imero o0pa3oBaHUsl TEOPETUYECKH MaTepuan M (PaKTOIOTMYEeCKHe CBEACHHS O
BEIECTBAX M XUMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce "OOmas u HeopraHmyecKas
XUMHA" OOYUarOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE NMEPHUOTUYECKOrO
3aKOHA C OOIIETeOPEeTUYECKUX W METOJOJOTHYECKUX MO3MLIUH, TNyOXKe MOHSATh MCTOPHUYECKOE
U3MeHeHne (PYHKIIUI 3TOro 3aK0Ha - OT 00001maromeit 10 OOBSICHSIFOIIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMH O BaXXKHEWIIHUX BELIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAK)Ke O XUMUYECKUX PEaKLMsIX, UX CYLIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nononHsiercs B Kkypcax 10 wm 11 kjaccoB sieMeHTaMH COIAEPKaHUS, HWMEIOLIUMHU
KYJIbTYPOJIOTHYECKHI M TPHUKIAAHON XapakTep. OTH 3HAHHUA CIOCOOCTBYIOT TTOHHUMAHHUIO
B3aMMOCBSI3M XHMHUU C JPYTMMHM HayKaMM, pPacKpbIBalOT €€ poJib B II03HABATENbHON H
NPAKTUYECKON NEATENIbHOCTH YeNOBEeKa, CIOCOOCTBYIOT BOCHHTAHHIO YBAXXEHHS K IPOLECCY
TBOPYECTBA B OOJACTH TEOPUHU U MPAKTUYECKUX NMPUIOKEHUH XMMHH, TOMOTAIOT BBITYyCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICJINBATh MH(POPMALMIO W MPUMEHATh €€ JUI IOMOJHEHUS 3HAHWH, PeIIeHUs
UHTEJUIEKTYAITbHBIX U HKCIIEPUMEHTAJIBHBIX HCCIENOBATeNbCKUX 3an1ad. ConmepkaHue yueOHOTro
npeamera "Xumusa" HAHHOTO YPOBHA HM3Y4YeHHUsT OPHUEHTHPOBAHO Ha (HOPMHUpPOBAHHE VY
00y4aroImuXxcss MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMAaHUS (PUIOCO(PCKUX HMIEH, TaAKUX Kak:
MaTepHajbHOE €IUHCTBO HEOPTaHUYECKOrO M OPraHUYeCKOro MHpa, O0YCIOBIEHHOCTb CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHEM, TO3HaBAEMOCTb IIPUPOHBIX SABJIEHUI MyTeM 3KCIEPUMEHTa
U peLIeHHUs MPOTHUBOPEUMH MeEXOy HOBBIMHU (PAaKTaMH M TEOPETHUECKUMH IPEANIOCBUIKAMH,
OCO3HaHME POJIM XUMHUHU B PEIIEHHH 3KOJOTMYECKUX MpoOsieM, a Takke mpodieM cOepekeHus
SHEPreTUYEeCKUX PECYPCOB, ChIPbsl, CO3[JaHHUsI HOBBIX TEXHOJIOTHI U MaTepUaJIOB.

B nmnnane pemeHus 3amad  BOCIUTAHHS, PAa3BUTHUA M COLMANIM3ALMN  OOyYAIOLIMXCS
NPUHATBIE MPOrPaMMON MO XHMHUH IOAXOAbl K OMNPENENCHHIO COAEPIKaHHsS M MOCTPOCHHSI
npeaMeTa MpenyCcMaTpuBalOT (OPMUPOBAHKME Y OOYYAIOIMUXCS YHHBEPCATBHBIX YUeOHBIX
OeWCTBUH, MMeInX 0a30BOe 3HAYEHHE [JIsI PA3JIMYHBIX BUAOB IESTEIBbHOCTH. pPELICHUS
npobieM, TMOUCKa, aHamm3a U o0paboTku MHpOpMALMH, HEOOXOAMMBIX ISl MPHOOpETEHUs
OMbITAa TMPAKTHYECKOH W HCCIENOBATEIbCKONW NESITeIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B
MO3HAHUU XUMUH.

B npakTuke npenonaBaHusl XMW KaK Ha yPOBHE OCHOBHOTO o0mmero o0pa3oBaHus, Tak U
HA YpOBHE cpenHero oOmero oOpa3oBaHMs, TPU  ONPENENeHUH  COMAepKaTeIbHON
XAPAKTEPUCTUKN LeNed M3Y4YeHUs MpenMera HalpaBJIeHHEM NepPBOCTEIIEHHOH 3HAYMMOCTH
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TPaOULMOHHO TpuU3Haercs (OPMUPOBAHHE OCHOB XUMHUYECKOH HayKH Kak oOiacTu
COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKON MEATEIbHOCTH 4YEIOBeKa M KakK OJHOrO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyppl. C MeToAuWYecKod TOYKM 3peHus TaKoH TMOAXON K
ONpENEICHUIO LieJIeH N3YYeHUs IIPEAMETa ABJISIETCS BIIOJIHE ONPaBAAHHBIM.

['maBHBIMU UHeJsIMH U3yYeHHs] mpenMera 'Xumus' Ha YpPOBHE CpeOHEro oO0miero
oOpazoBaHust Ha 0a30BOM YPOBHE SIBISIFOTCA

dbopMHUpOBaHHE CHUCTEMbl XUMHYECKUX 3HAHMA KaK BaKHEWUIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAy4YHOH KapTUHBI MHPA, B OCHOBE KOTOPOM JIeKAT KJIIOUEBbIE TOHSITHUA,
(dyHIaMeHTaIbHBIE 3aKOHBI W TEOPHU XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE U TIOHUMAaHUE
CYLIHOCTH JOCTYITHBIX 00OOIEH MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIIEHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJIEHUS,

(dbopMUpOBaHHE W Pa3BUTHE MPEICTABICHHN O HAYYHBIX METONAX MO3HAHUS BEUIECTB U
XUMUYECKUX PEaKIHii, HeOOXOMMMBIX i MPUOOPETeHHs] YMEHHI OPUEHTHPOBATHCS B MHPE
BEIIECTB M XHMHUYECKUX SIBJCHUM, HMEIOIIUX MECTO B NPUPOHAE, B MPAKTUYECKOU U
MOBCEHEBHOM JKU3HU,

paSBI/ITI/Ie YMeHI/Iﬁ u CHOCO6OB I[eﬂTeJ'IbHOCTI/I, CBsI3aHHBIX C Ha6J'II'OI[eHI/IeM u O6’b$ICHeHI/IeM
XUMHUYECKOT0 SKCIIEPUMEHTa, COOJTFOICHIEM TTPaBIIT O€30MacHOr0 OOpaIeHus C BEIECTBAMHU.

CopepxatenbHas xapakTepUCTHUKa Liefiell U 3a7a4 M3ydeHMs NpeaMeTa B Mporpamme Io
XUMUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBHMU C HOBBIMHM IPUOPUTETAMH B CHCTEME
cpennero odrmero odpazoBanusi. CeroaHs B MpernogaBaHuy XUMHH B OOJIbIIEH CTENIEHN OTAAETCS
NPEANOYTEHHE MPAKTHYECKOH KOMIIOHEHTE COAepKaHus OOy4YeHHs, OpPHUEHTHPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA O0Ieo0pa3oBaTeNbHON OpraHU3allMM, BIAACIOLIEr0 He Habopom
3HaHWH, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH W YMEHUSIMH aKTHBHOTO
MOJIyY€HHUs 3HAHUHN U IPUMEHEHMsI UX B peajibHOMN XKU3HU JUIs pEeLIeHUs] TPAKTUYECKUX 3a/aY.

B »T0li ¢cBsi3u nipu u3yueHuu npenmMeta " Xumus" TOMHHHPYIOIIEE 3HAY€HUE MPUOOPETAIOT
TaKue HeJU U 3a0a4H, KaK:

amantaims  OOyYarOWIUXCS K YCJIOBUSIM — AMHAMHUYHO  Pa3BUBAIOIIETOCS  MHpA,
(dbopMHUpOBaHHE HHTEIJIEKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K camMooOpa3oBaHUIoO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY NPUHATHUIO TPaMOTHBIX peIIeHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaLUsX, CBA3aHHbBIX C BELIECTBAMU U UX PUMEHEHUEM;

dopmupoBaHne y OOYy4arOIIMXCS KJFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIH),
UMEIOINX YHUBEPCAIbHOE 3HAYECHNE IS PA3JIMYHBIX BHOB ACSATEIBHOCTU: PEIICHUS MPooieM,
nowcka, aHamm3a u 00paboTkm HWHPOPMAIMH, HEOOXOOUMBIX Jisi TPHOOPETEHHUs OIbITa
IEATEIbHOCTH, KOTOpasi 3aHUMAeT BAXKHOE MECTO B NMO3HAHUHU XMMHH, a TAK)KE JUJII OLICHKU C
MO3HMLIUH 3KOJIOTHUYECKOH O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUYECKUX MTPOLIECCOB
Ha OPTaHM3M YeJIOBEKA U IMPUPOAHYIO Cpeny,

pPa3BUTHE MO3HABATEJbHBIX WHTEPECOB, WHTEIUIEKTYyaJbHBIX U TBOPYECKHUX CIOCOOHOCTEH
00y4aroImuXcs: CHOCOOHOCTH CaMOCTOSITEIPHO MNPHOOpPETaTh HOBBIE 3HAHHUS IO XHUMHU B
COOTBETCTBUH C )KM3HEHHBIMHU MOTPEOHOCTSAMH, UCIIONIb30BATh COBPEMEHHbIE HH()OPMALIIOHHBIE
TEXHOJIOTUH JUUTsI TIOUCKA M aHAIN3a yU4eOHOH M HayYHO-TOMYJIAPHONH HH()OPMAITUH XUMHUYECKOTO
COnEpKaHUS,

(dbopMupoBaHHe U Pa3BUTHE y OOYYAOIIMXCST aCCOIIMATHBHOTO U JIOTHUECKOTO MBIIILICHUS,
HaOTIOIATENNbHOCTH, COOpPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPble OCOOEHHO HEOOXOOUMBI, B
YaCTHOCTH, MPU TUTAHUPOBAHUH U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA,
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BOCIUTaHHE y oOydarommxcs yOEKIeHHOCTH B TYMAaHHUCTHUYECKOH HamnpaBJICHHOCTH
XUMHH, €€ Ba)XHOW pONM B  pemleHHd DI00ambHBIX  NpoOJIeM  palMOHAIBHOTO
MPUPOAONOIb30BAHNS, MOMOJHEHNUsT JHEPreTUYECKUX PECYPCOB MU COXPAHEHUs] NPUPOJHOIO
pPaBHOBECHsI, OCO3HaHMs HEOOXOOMMOCTH OEpPEeKHOr0 OTHOLICHHS K MPHPONE U CBOEMY
3I0POBBIO, & TaKXKe MPHUOOPETEHUsT ONbITA UCTIOIB30BAHUS TOJYYESHHBIX 3HAHUN AJIS TIPUHATHS
IPaMOTHBIX PELICHUI B CUTYaLMsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

Henn u 3amaun u3ydeHus npeamera "Xumus" MHOJIYYHIH MOAPOOHYI0 METOIUYECKYIO
UHTepIpeTalvio B paszzaene "llnaHupyemble pe3ysibTaTbl OCBOEHHUS MPOrpPaMMbl MO XUMHUH',
TaKUM 00pa3oM OOECIEeYeHO HYETKOE IMPEINCTABIEHHE O TOM, KaKWe 3HAHHMS U YMEHHUS HUMEIOT
MpsIMOE OTHOIIEHUE K Peau3alii KOHKPETHOM 1eu.

B yueOHOoM mane cpemHero oOmero oOpa3oBanusi yueOHbIH mnpenmver "Xummus',
u3yudaeMblii Ha 6a30BOM YPOBHE, SIBJISIETCS 00sI3aTEIbHBIM YY€OHBIM IPEIMETOM.

ITo yuebnomy many MBOVY «Tarapckast rumuasust Nel umenn I'. Tyxkas» r. Kazanu Ha
2025-2026 yuebHbIii rog od1iee YHCIo 4acoB AJIs U3yUeHUs] XUMHUU - 136 4acos:

B 10 xyacce — 68 yacos (2 Haca B HEEJHO),

B 11 knacce - 68 4acoB (2 4aca B HEIEIO).

CopepxaHue obyueHus B 10 knacce.
Oprannueckast XUMHsI.
Teopernueckne OCHOBBI OPraHUYECKON XUMHUH.

IIpenMeTr OopraHMYecKOW XUMHUU. €€ BOZHUKHOBEHHE, PA3BUTHE M 3HAYEHUE B IOJY4YEHUU
HOBBIX BELIECTB U MaTepuasoB. Teopust CTPOEHUsI OpraHudeckux coequHenuii A.M. bytneposa,
ee OCHOBHbIE mONOKeHUs . CTPyKTypHBbIE (HOPMyJIBI OpPTaHHYECKHUX BelecTB. [ omonorus,
n30Mepusl. XMMHUYECKasi CBSI3b B OPraHUYECKUX COCMHEHUSIX - ONUHAPHBIE U KPATHBIE CBA3U.

[IpencraBnenue o kiaccu(pUKaLUU OPTaHUYECKUX BelecTB. HOMEHKIIaTypa OpraHn4ecKux
cCoeMHEHUI (cucTemMaThdeckas) W TPUBUAIbHBIC HA3BaHMA BAXKHEHININX MpPENCTaBUTENEH
KJIACCOB OPTraHMYECKHUX BEILECTB.

DKCnepUMeHTalbHble METObl W3y4YEeHMs BELIECTB M UX IpeBpalleHU: 03HAKOMJIEHHE C
o0pasLamMy OpraHMYeCKHX BELIeCTB U MaTepHajJaMU HA UX OCHOBE, MOJEIHPOBAHHE MOJIEKYJ
OpPTaHUYECKUX BEINeCTB, HAONIONEHWE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALICHUIO OPIrAaHUYECKHUX BELECTB TP HArPeBaHUU (TLIaBlIeHHE, OOy IIIMBaHUE U TOPEHHE).

YriaeBonopoasl.

AJKaHBl. COCTaB U CTPOEHHE, IOMOJIOTMUecKuil psa. Meran u sTaH - mHpocreiiniue
NPEACTABUTENIN aJKaHOB: (PU3MUECKHe M XHMHUYECKHE CBOWCTBA (PEakUUH 3aMEIIeHUs |
rOpEeHUs1), HAXOXKACHUE B IPUPOJIE, MTOyUeHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKHUI psil. DTUIIEH U MPONMIIEH - NMPOCTENLINe
NPEACTABUTENN AJKEHOB. (PU3NYECKHe M XUMHUYECKHE CBOWCTBA (pPEeakLuH THUAPUPOBAHMS,
rajJOreHUPOBAHUS, THAPATALINH, OKHCICHHS U TIOJIMMEPU3ALINH ), IOy YSHHUE U TPUMEHEHHE.

Ankanuensl. Oytamuen-1,3 u merunOytanueH-1,3: CTpoeHHE, BaKHEHIIHE XUMHYECKUE
cBoiicTBa (peakius noauMepusanuu). [logydeHne CHHTETHYECKOro KayuyKa U PEe3UHBbI.
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AJNKUHBI. COCTaB W OCOOCHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psAn. ALETUIeH -
NPOCTEHIINN MPENCTABUTENb AKUHOB. COCTaB, CTPOCHHUE, (PU3NUECKUE U XUMHUYECKUE CBOWCTBA
(peaxkuuy rHAPUPOBAHUS, FAIOTEHUPOBAHNS, THAPATALIUHN, TOPEHHS), TOJyUeHHE U IPUMEHEHNE.

Apenbl. beHzon: cocraB, crTpoeHue, (PU3MUECKHEe M XUMUYECKHUE CBOUMCTBA (peakuuu
rajJOreHUpPOBAaHUs W HUTPOBAHMs), TMOJY4YeHHE M TNPUMEHEHHEe. TOKCHYHOCTb AapeHOB.
T'eneTnueckas CBsA3b MCXKAY YITICBOAOPOAAMHU, MPUHAAJICKAIMUMU K PA3JIMYHBIM KJlaCCaM.

IIpuponHble UCTOUYHUKHK yrieBOAOpoaoB. IIpuponHslil ra3 u momnyTHble HE(TSHBIE ra3bl
Hepte um ee mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TEPEroHKA, KPEKUHT
(TepMHUECKH, KaTaMIuTHYECKHi), mupoin3. IIpoxykTel nepepaboTku HeTH, UX MPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBII yroyib 1 MPOAYKTHI €ro nepepadoTKu.

3KCHepI/IMeHTaHbeIe MECTOAbl M3YUCHUA BCIICCTB U HUX HpeBpaLHeHHfII O3HAaKOMJICHHE C
oOpa3amu miacTMacc, KaydykoB u pesunbl, kouiekiun "Hedts" u "Yrons", MonemupoBaHue
MOJIEKYJl YTJEBOJOPOAOB M TaJOr€HONPOU3BOAHBIX, NPOBEICHHE NPAKTUYECKOH paboThl:
MOJTyY€HUE STUJICHA U U3yYEHUE €ro CBONCTB.

Pacuernnle 3agayu.

Brrucnenuss mo ypaBHEHUIO XUMHYECKOH peakuuu (Macchl, oObeMa, KOJUYECTBA
HCXOIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00beMy, KOJHYECTBY
OJTHOT'O U3 UCXOJHBIX BEILIECTB MJIK MPOIYKTOB PEAKLIUN).

Kncnoponconepmamne OpPTaHUYCCKUC COCIUHECHUA.

[IpenenbHbIE OOHOATOMHBIE CIUPTHL. METaHOA M 3TAHON. CTpPOeHHe, (u3mueckue u
XUMHYECKHE CBOHCTBAa (peakIMM C aKTUBHBIMHU METaJUIAMH, TaJOr€HOBOIOPOAAMH, TOPEHHE),
npuMeHeHue. BopopoaHele CBsI3u MexXy MOJIEKyJaMH CIUPTOB. JlelicTBre MeTaHOoNIa U 3TaHOoJNa
Ha OpraHu3M YeslOBeKa.

MHOrOaTOMHBIE CIUPTBL. JTHICHIJIMKOJIb M TJIHLEPHH: CTPOeHHe, (u3uueckue u
XUMHYECKHE CBOMCTBA (B3aNMOJEHCTBHE CO MIETOYHBIMU METAJJIAMH, KAYECTBEHHAS PEaKIisl Ha
MHOTOATOMHBIE CIUPTHI). JleWCTBHE Ha OpraHu3M 4dejoBeka. lIpuMeHeHHWe riuIepuHa Hu
STUJICHTJIUKOJIS.

@DeHoI: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHe U XUMUUeCKue cBoiicTBa. TOKCUYHOCTD (heHoa.
IIpumenenue peHomna.

Anpnerunsl. Popmanmbaerun, aueTaNbACTHA. CTPOeHHUe, (PHU3MUECKHe W XUMHUYECKHE
CBOHCTBa (peaKUUy OKHUCJICHHS W BOCCTAHOBJICHHS, KAUECTBEHHbIC PEAaKIUH), MOJy4YeHHUE U
IIpUMEHEHHUE.

OnHOOCHOBHBIE TpeneNbHbIe KapOOHOBBIE KUCIOTHL MypaBbHHAs M YKCYCHasi KHCIOTHI:
cTpoeHue, hU3NUecKre U XUMUIECKIe CBOMCTBA (CBOMCTBA, 00IIue IS KJIacca KUCIIOT, PEeaKIIHsI
stepudukanuu), nonydeHue u npuMmeHeHne. CTeapuHOBasi W OJIEMHOBAs KHUCJIOTHI Kak
HpeI[CTaBI/ITeJ'II/I BBICIIIUX Kap6OHOBbIX KHUCJIOT. MbIJ’Ia KaK COJIX BBICIHINX Kap6OHOBbIX KUCJIOT,
UX MOIOIIEee NelCTBIE.

Crnoxnble 3pUpbl Kak NMPOU3BOAHBIE KaPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3(PHUPOB.
Kupsr. I'maponus xxupos. [Ipumenenue xxupos. buonorudeckas posb >KUPOB.

VYrneBoabl: cOCTaB, KACCU(PUKALINS YIIEBOAOB (MOHO-, - U TIoJMcaxapuabl). [ roko3a -
NpOCTEHIINN MOHOCaXapuI: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (H3MUYECKHe U XUMHUYECKHE
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cBoiicTBa (B3ammopnerictue ¢ ruxpokcuaoM Menu(ll), oxucieHne aMMHMA4YHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBNEHHME, OpOKEHHE TUIIOKO3bI), HAXOXIEHHE B MPHPOIE,
npuMeHeHne, ononoruueckast posb. @orocunres. PpykTO3a KaK H30Mep IIFOKO3EL

Kpaxman u uemmonosa kak npupoaHble noiaumepbl. CTpoeHHe Kpaxmana U LEeJUII0JIO3bL
dusnyeckre U XUMHUUECKHE CBONCTBA Kpaxmaa (THIPOJIN3, KAYeCTBEHHAS PEAKIIUs C HOIOM).

DKCepUMEHTAIbHbIE METOAbl HM3Y4YEHHs BELIECTB M WX INPEBPALICHUN: NPOBEICHHUE,
HaOMIOIGHHE W ONHCaHHE JAEMOHCTPALIMOHHBIX OIBITOB. TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakuuyu OJHOATOMHBIX CIUPTOB (OKHCHIeHHe 3TaHona okcupoM wmenu(ll)), MHOroaroMHbBIX
cnupToB (B3auMmozeicTBue raunepuHa ¢ ruapokcuaoMm Menu(ll)), ampaernnoB (OKuCIEHHE
aMMHa4HBIM pacTBopoM okcuma cepedpa(l) u rumpoxcumom wmemu(ll), B3ammoneiicTeue
Kpaxmajia C HOAOM), TPOBEACHHE MPAKTUYECKON pabOThl. CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuernnle 3agayu.

Brrucnenuss mo ypaBHEHUIO XUMHYECKOH peakuuu (Macchl, oObeMa, KOJUYECTBA
HCXOIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00beMy, KOJHYECTBY
OJTHOT'O U3 UCXOJHBIX BEILIECTB MJIK MPOIYKTOB PEAKLIUN).

AzoTconeprkaliyue OpraHu4eckue COeIMHEeHMUsI.

AMMHOKHUCJIOTHI KaK aM(pOTepHbIe OpraHu4ecKre coenHeHnss. Pu3nyecKkue 1 XUMUYECKUE
CBOWMCTBAa AMHUHOKHCIIOT (Ha TpWMepe IIMLMHA). bHonormueckoe 3HAYEHUE AMHUHOKHUCIIOT.
Ilentuae.

benku kak MpUPOAHbIE BBICOKOMOJEKYJISIpHbIE coenuHeHusi. [lepBudyHasi, BTOpHYHAS W
TpPEeTHYHAsl CTPYKTypa OenaxoB. XUMHUYECKHE CBOWCTBAa OEJKOB: THAPOJN3, ACHATYypaLHs,
Ka4eCTBEHHBIE PEAKIINH Ha OEJKHL.

BKCHepI/IMeHTaHbeIe METOAbI M3YyUCHUA BECIICCTB U HUX HpeBpaH.[eHHﬁ: Ha6J'II'OI[eHI/Ie n
ONMUCAHUEC MOEMOHCTPALMOHHBIX OIBITOB. ACHATYypalusd 66.]'IKOB npu Harpe€BaHuu, LBCTHBIC
peaxiuu OeJIKoB.

BrICOKOMOIEKY ISIpHBIE COETUHEHMUS.

OCHOBHBIE TIOHSITUSI XUMHH BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpHOE 3BE€HO, CTENeHb MOJUMEpU3alUH, CpeAHssi MoJyekyjsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJIAPHBIX COEANHEHUN - TIOJUMEPU3ALIHS U MTOJTUKOHAEHCALIUA.

DKCIMEPUMEHTAJIbHBIE METONbI W3y4YEHHUS! BELIECTB U UX MPEBPAILCHUA: O3HAKOMJICHHE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYYYKOB.

Me:xnpeameTHbIe CBSI3H.

Peanusanus MeXNpPEAMETHBIX CBA3EH NPHU U3YYEHUHM OpraHu4yeckod xumuu B 10 kjacce
OCYIIECTBIIIETCS Yepe3 HCIOJNb30BAaHUE Kak OOLINX eCTeCTBEHHO-HAYYHBIX IMOHSITHH, TaKk MU
MOHSTUH, SIBJIIFOIIUXCSI CHCTEMHBIMU JIs1 OTAENBHBIX PEIMETOB €CTECTBEHHO-HAYyYHOIO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS. SIBJICHUE, HAy4YHBbIH (DaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHajJu3, CHHTE3, KiIacCUPUKALNS, MEePUOTUIHOCTh, HAOMIOAEHUe, H3MEpEeHHe,
SKCIEPUMEHT, MOAETUPOBAHHUE.
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dusnka: MaTepusi, SHEPTUs, Macca, aToM, 3JIEKTPOH, MOJIEKYJia, SHEPT€TUYECKUI YPOBEHb,
BEIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHHE BEIeCTBa, (PU3NYECKHE BETMYUHBI U €IUHHIIBI
WX U3MEPEHUsI.

buonorus: knerka, opranusMm, Omocdepa, oOMeH BellecTB B OpraHu3Me, (POTOCHHTES,
OMONOrNYeCKH aKTUBHBIE BelecTBa (O€NKH, YIIeBOABL, KUPBL, (PEPMEHTHI).

I'eorpadusi: MUHEpasbl, TOPHBIE MTOPOJIBI, MOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOMOTHSA: MULICBLIC MPOAYKTbI, OCHOBbI PAllMOHAJIBHOI'O IUTAHWA, MOKOIIUE CPEACTBA,
JICKAPCTBCHHBIE 1 KOCMETHUYICCKUE MPEnapaThl, MaTCpUalibl U3 UCKYCCTBCHHBIX U CUHTCTUYICCKUX
BOJIOKOH.

CopepxaHue obyueHus B 11 knacce.
OO01mast 1 HeOpraHUYEeCKask XUMHSI.
TeopeTnyeckre OCHOBBI XUMUHU.

Xumuueckuii smeMeHT. AToMm. Sapo aToMa, H30TONBL  DJEKTPOHHAast O0OJIOYKa.
DHepreTuyecKre YPOBHH, TIOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anementsl. OcoGeHHOCTH
pacripeneneHusi 3JIEKTPOHOB 0 OPOUTANIIM B aTOMAax 3JIEMEHTOB NEPBBIX YETHIPEX MEPHOIOB.
DnexTpoHHAs! KOH(PUTypanus aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuommueckass cucremMa XuUMHYeckux 3jemeHToB [
Menpneneesa. CBsi3p nepuoanueckoro 3akoHa u Ilepuonnueckoil CcHCTEMbI XUMHUYECKUX
snementoB J[.M. MeHneneeBa ¢ COBpEMEHHON TeOpHeil CTPOEHHs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUsI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOXKHBIX BEIIECTB
IO IpyIIaM U nepuogam. 3HaueHHe NepUOANYECKOro 3aKOHa B Pa3BUTHH HAYKU.

Ctpoenne BemecrBa. XHWMHYeCKas CBSI3b. BHIbI XUMHYECKOH CBSI3U (KOBaJICHTHAs
HETIOJSIpHast U TIOJISIPHAs, WOHHAs, MeTaJuIndeckas). MexaHu3Mbl 0Opa3OBaHHUsl KOBAJIEHTHOMH
XUMUYECKON CBsI3M (OOMEHHBIH W TOHOPHO-aKLIENTOPHBIN). BomopoaHasi ¢Bsi3b. BaneHTHOCTS.
DnexkTpooTpuLaTeIbHOCTh. CTeneHb okucaeHus. IoHbI: KaTHOHBI M aHHOHBL

Bemmectsa MONIEKYJISIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAJUIMYECKUX PpELIETOK. 3aBUCUMOCTb CBOMNCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKH.

ITonsTue o nucnepcHeix cucteMax. UCTMHHBIE U KOJUJIOMAHBIE pacTBOPBL. MaccoBasi 10Jist
BELIECTBA B PACTBODE.

Knaccupukaums HeopraHnuecknux coequHeHni. HoMeHkaTypa HEOPpraHu4eCKUX BELIeCTB.
I'eneTuyeckas CBsi3b HEOPraHUMYECKUX BELIECTB, MPUHAIICKAINUX K PA3JIUYHBIM KJIACCaAM.

Xumuueckass peakuust. Kriaccupukanust XMMHYECKMX pEakIMid B HEOPraHUYECKOH H
OpPraHMYeCcKON XUMHUHU. 3aKOH COXPAHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHHUs U NpeBpalleHus
SHEPruu NPU XUMUYECKUX PEaKLIUAX.

CKOpoCTh peakiuy, ee 3aBUCUMOCTh OT Pa3JU4YHbIX (akTopoB. OOpaTHMbIE pEaKIIUU.
XuMHuueckoe PaBHOBECHE. cDaKTOpr, BJIMAOINHUE Ha COCTOAHUE XHUMHUYCCKOrO pPABHOBECHA.
ITpunaumn Jle Ilatense.

OnextponuTnueckas aucconnanusi. CunbHble U cnabble 3yekTponuThl. Cpena BOIHBIX
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PacTBOPOB BELIECTB: KUCJIasA, HEUTpabHasl, [IeJoYHast. Peakuy noHHOro oOMeHa.
OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKLIHH.

DKCHIepUMEHTANIbHbIE METOABl W3yUEHUs] BEINECTB M HMX IPEBPAILEHHI: IEMOHCTpALUs
tabmun "Tlepwogudeckass cucrema xumudeckux snemeHtoB J[ M. MeHnneneesa", usydeHue
Mozenell KPUCTAIMYECKUX PeIIeTOK, HAONIoeHHe M ONMUCAHHWE JAEMOHCTPALMOHHBIX U
7a0OpaTOPHBIX OIBITOB (Pa3joXKEHHE NEePOKCHIAa BOIOPOAA B NPUCYTCTBUH KaTaJU3aTOPA,
OTIpeNieNIeHHe CPeabl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAJIBHOIO MHAMKATOPA, PEAKIMU
HOHHOro OOMeHa), MpOBENEHHE MpakTHUecKoW padoThl "BimsHue pasmuyHbIX (aKTOPOB HA
CKOPOCTb XUMUYECKON peakiuun".

Pacuernnle 3agayu.

PacueTsl Mo ypaBHEHUSIM XUMUYECKUX PEAKU, B TOM YHUCJIE TEPMOXUMUYECKUE PACUETHI,
pacyeThl C UCMOJb30BAHUEM TOHSTHUS "MacCOBasi TOJIs BElIeCTBa" .

Pasnen 2. Heopranuueckast XuMusl.

Hemeranner. Ionoxenne Hemeramios B [leproanyeckoii cucteMe XUMUYECKUX 3JIEMEHTOB
JU. MenneneeBa U 0COOEHHOCTH CTpOeHUsT aTOMOB. DH3MYECKHe CBOHCTBA HEMETAJLIOB.
AnoTponusi HeMeTaJUIoB (Ha mpuMepe KUCiIopoaa, cepsl, pocdopa u yriaepona).

XUMHUYEeCKHE CBOWCTBA BAXKHEHINNX HEMETAUIOB (TalOT€HOB, cephl, as3ota, (ocdopa,
yIJIepOaa W KPEMHHUSI) U UX COEAUHEHHI (OKCUIOB, KHCIOPOICONEPIKAINX KUCIIOT, BOJOPOIHBIX
COETMHEHU).

IIpumenenne BaXHEHIINX HEMETAIJIOB U UX COIMHEHUI.

Mertannsl. [lonoxkenne mertamnoB B llepuonndeckoll cucTeMe XUMHYECKHX 3JIEMEHTOB
JU. MenneneeBa. OcOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. O0mue
¢usnyeckue cpoiicTBa MetayuioB. CIulaBbl METAJIOB. DIEKTPOXUMHUECKUN sl HANpsLKEHUH
METaJIJIOB.

XUMHUYECKHE CBOWCTBA BAXKHEWIIUX METAUIOB (HATPWIA, KaJWi, KaJbIUi, MarHwi,
ATIOMHUHHM, IUHK, XPOM, KeJie30, MeJlb) U X COSAUHEHHIA.

O06mme criocoObl monmyyueHnst MeTayuioB. [IpuMeHeHne MeTauIoB B ObITY U TEXHUKE.

DKCepUMEHTAIbHbIE METOAbl M3YYEHHS BELIECTB M UX MPEBPALICHUN: H3YYCHHE
KoJUTeKIMK "MeTanisl U criaBbl”, 00pas3IoB HEMETAJIIOB, PELICHHE YKCIIEPUMEHTAJIbHBIX 3a/ad,
HaOJMIOIGHWE W ONHMCaHWEe IEMOHCTPALMOHHBIX M JaOOpPAaTOPHBIX OIBITOB (B3aUMOIEHCTBHE
THAPOKCHIA AIFOMUHHUS C PACTBOPAMHU KHUCJIOT M IIeNIoueli, Ka4eCTBEHHbIE PEAKIIMA Ha KATHOHBI
METAJIJIOB).

Pacuernnle 3agayu.

Pacuerbl maccel BemecTBa MM O0OBbEMa Ta30B IO HM3BECTHOMY KOJHYECTBY BEIIECTBA,
mMacce miu 00beMy ONHOIO M3 yYacTBYIOIIUX B PEAKIMU BELIECTB, PAacdeThl Macchl (00beMa,
KOJINYECTBA BEIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJTHO M3 BEIIECTB HMEET IPUMECH.

XuUMHUs U KU3Hb. MeXTpeqMEeTHBIE CBS3H.

Ponp xumuu B o0ecrieueHNH 3KOJIOTHYECKON, SHEPreTUIeCKON U MHIIEeBOH 0e30MmacHOCTH,
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Pa3BUTHU MECAULMHDBIL IlonsTne o HAay4YHbIX ME€TOAAaxX IIO3HAHUSA BCIICCTB U XUMHYCCKUX
PEeaKLui.

IIpencrapnenuss 00 OOIMMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO  IOyYeHHS
BAKHEHUIIINX BEILECTB.

Yenosek B Mupe BEHIECTB M MATEPUANOB. BAXKHEHIINE CTPOUTENBHBIE MaTepHAabl,
KOHCTPYKLIMOHHBIE MAaTe€pUalibl, KPAaCKU, CTEKJIO, KE€paMHKa, MaTepHalbl M 3JIEKTPOHUKH,
HAaHOMAaTEepHaJIbl, OPraHMYECKHE U MIUHEPAJIbHBIE YIOOPEHMS.

XuMHST U 370pPOBbE YEJIOBEKA. MPABUJIA HCIOJBb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npasuia 0€30MaCHOTO MCIIOIb30BAHUS MPENApaTOB OBITOBON XUMUU B MIOBCETHEBHOM YKU3HU.

Peanmzanms MexXnpenMeTHBIX CBS3EH MPU M3yYEeHUHU OOIIeH M HEOPTraHWYECKOH XUMHUH B
11 xmacce ocyIIecTBIIETCS Yepe3 UCMOMb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHSITHUMH, SIBISIOIINUXCS CUCTEMHBIMHU U1 OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TTOHSITHS. HAYYHBIN (PaKT, THITOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CUHTE3, Kjaccuukamusi, TNEPUOAUYHOCTb, HAOIIONACHUE, OKCICPUMEHT, MOICIUPOBAHHE,
HU3MEPEHUE, SABJICHUE.

dusnka: MaTtepus, dHEPrusi, Macca, aToM, d3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H3O0TOII,
PaMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUYECKUH YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe
COCTOSIHUE BEIeCTBa, PU3NUECKHe BETMYUHBI U €IUHULIBI KX U3MEPEHHUSI, CKOPOCTb.

buosnorus: kierka, opraHM3M, 3KOcHUCTeMa, Owmocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMHHBI, OOMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MUHEpasbl, TOPHBIE MTOPOJIBI, MOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOIOTNS: XUMHUYECKast MPOMBINIJICHHOCTDb, METAJLIYpPIrud, IPOU3BOACTBO CTPOUTEIbHBIX

MaTEPUaJioB, CEJIbCKOXO3SIICTBEHHOE MPOU3BOACTBO, IMUIICBasa MNPOMBIINIJIEHHOCTD,
(I)apMaLIeBTI/ILIeCKaﬂ MPOMBIIIJICHHOCTD, MPOU3BOACTBO KOCMETHUYECCKUX npenaparos,
MPOU3BOACTBO KOHCTPYKIHMOHHBIX MaTCpHalion, SJICKTPOHHAA MNPOMBIINIJIEHHOCTD,
HAaHOTCXHOJIOTHH.

MnaHupyemble pe3ynbTaTbl OCBOEHUA MPOrpamMMmbl MO XMMUU Ha YpPOBHe
cpepHero obuwero obpasoBaHus.

OI'OC COO ycranaBnmpaer TpeOOBaHUS K pe3yJbTaTaM OCBOSHHUS OOyYarOIIUMUCS
NporpaMM CpemHero obmero obpa3zoBaHus (JINYHOCTHBIM, METANPEAMETHBIM U NPEIMETHBIM).
HayuHo-MeTonu4yeckoli OCHOBOW il pa3pabOTKU IUIAHUPYEMBIX Pe3yJIbTATOB OCBOCHHS
IPOTrPaMM CPEAHEro 00Imero o0pa3oBaHus ABISETCA CUCTEMHO-AESITEIbHOCTHBIN IMOIXO.

B cootBercTBUU C CUCTEMHO-ACATCIBHOCTHBIM TIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabpTaToB OCBOeHHMs mpeaMera "Xumusa" Ha ypoBHe cpemHero oOmero o0pa3oBaHUs
BBIIEJICHBI CJIENYIOIIIE COCTABIISIIOLIHE:

OCO3HaHME OOYYAIOIIMMHUCA POCCUNCKON TIPa*KMaHCKOW HMIEHTHYHOCTH - TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHHUIO,

HaJIU4HUC MOTHUBAIIUH K O6yLIeHI/II-O;
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LIEJICHATIPABJIEHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHHH JIMUHOCTH HA OCHOBE KIIFOYEBBIX
LIEHHOCTEH M UCTOPHUECKUX TPaauuuii 0a30BOH HAyKHU XUMUH,

TOTOBHOCTh U CHOCOOHOCTH OOYYArOIIMXCS PYKOBOACTBOBATHCS B CBOEH NEATEIHbHOCTH
HEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, MNPUCYIIHUMU I.IeJ'IOCTHOfI CUCTEMEC XHUMUUYCCKOI'O
obpazoBaHus,

HaJIUYHUE TMPaBOCO3HAHUA 3KOJIOTHISCKOM KYJbTYPbI U CITOCOOHOCTU CTaBUTH e u
CTPOUTDH KU3HCHHDBIC IJIaHBI.

JluuHOCTHBIE pE3yNbTaThl OCBOCHHS mpeaMera "Xumusa' MOCTUTarOTCA B EIUHCTBE
y4eOHOH ™ BOCIHUTATENbHOW JAEATENbHOCTH B COOTBETCTBHH C T'yMAaHUCTHUECKHUMH,
COLIMOKYJIETYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M HWJ€AJaMH POCCHICKOTO
IPAKIAHCKOrO OOINeCTBA, MPHUHATHIME B OOINECTBE HOPMAMH M TPaBHJIAMH TIOBEACHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTAHOBJICHUS
JMYHOCTH O0yYarOLTIXCS.

JIMdHOCTHBIE Pe3yJIbTaThl OCBOSHHs mpeaMera "Xumwus" OTpaxkaroT cHOpMHUPOBAHHOCTH
OMbITA TIO3HABATENLHOM W TPAKTUYECKOH MAEATebHOCTH OOYYAIIIMXCS MO pealn3aluu
MPUHATBIX B OOIIECTBE LICHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakgaHCKOTrO BOCITUTAHUS:

OCO3HaHMsI OOYYArOIIUMHUCS CBOMX KOHCTHUTYLIMOHHBIX MPaB M O0S3aHHOCTEH, YBOKEHHS K
3aKOHY U NPABOINOPSAKY,

MPENCTABICHUS] O COLHAJbHBIX HOPMAaX M TPABWJIAX MEKJIUYHOCTHBIX OTHOLIEHUN B
KOJLIEKTUBE;

TOTOBHOCTHU K COBMECTHOM TBOp‘{eCKOfI ACATCIIBPHOCTU IIPU CO3OaHUN yLIe6HbIX IMPOCKTOB,
pemICHUA yLIe6HbIX 1 NMO3HABATECJIbHBIX 3aa4, BBIIMIOJIHEHUN XUMHWYCCKUX SKCIICPUMECHTOB,

CHOCOOHOCTH MOHUMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JJOTHKY U apryMEHTBI JPYTUX
NPU aHATTN3€ Pa3IMYHBIX BUAOB YUeOHOH NesITeIbHOCTH,

2) maTpUOTUYECKOTO BOCTIUTAHHUS:

LICHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAay4YHOMY HACJIEIHI) OTEYECTBEHHOM
XUMUH,

YBaAXEHUA K MPOLUECCY TBOPUCCTBA B obOmactu TCOPUHU U MPAKTUUYCCKOIO MNPHUMECHCHUSA
XUMHH, OCO3HAHUA TOIrO, YTO AJOCTUXKECHUA HAYKH €CTbhb PE3YJbTAT AJIUTCIIbHBIX H216.]'II-O,[[eHI/II\/'Ij
KPOMOTJUBBIX SKCIICPUMCHTAJIbHBIX TTIOUCKOB, IOCTOAHHOI'O TPYAd YUCHBIX U IIPAKTUKOB,

UHTEpeCa M IO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUHU U TMOCJIEAYIOLIEM aHaju3e
HH(POPMALNH O TIEPENOBBIX JOCTH)KEHUSIX COBPEMEHHOH OT€YeCTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
HPaBCTBEHHOI'O CO3HAHMS, STUUECKOr0 MOBENCHMUS,

CIIOCOOHOCTHU OLICHUBATh CUTyalluH, CBA3aAHHLIC C XUMHWYCCKUMMU SABJICHUAMU, U IIPUHUMATDb
OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACh HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U IEHHOCTH,

FOTOBHOCTU OLCHHBAThL CBOC MOBCACHHUE W ITIOCTYIIKHM CBOUX TOBapI/ILLIeﬁ C HOSI/II_II/Iﬁ
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HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TIOCIIEACTBHIA 3THX IMOCTYIKOB;
4) bopMUpPOBaHUS KyJIBTYPBI 37OPOBbS:

NOHMMAHMs LEHHOCTeH 370poBOoro M 0Oe3omacHOro obOpasa >KU3HH, HEOOXOAMMOCTH
OTBECTCTBCHHOI'O OTHOLICHHUA K CO6CTBeHHOMy (1)I/ISI/I"IGCKOMy U NCUXUYIECCKOMY 3JOPOBbBIO,

coOmoaenust mpaBuil O030MACHOTO OOpalleHusi ¢ BEIIeCTBAMH B OBITY, MOBCETHEBHON
JKU3HU U B TPYAOBOU AESATEIbHOCTH,

MOHVMAHUS I[IEHHOCTH TPAaBHJ WHAUBUAYAJIBHOTO M KOJJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYALUSX, YTPOXKAKOIINUX 3A0POBBIO U JKU3HU JIFOJIEH,

OCO3HAHMS TOCJIEACTBUNA W HENPUSATHS BPEOHBIX NPUBbIMEK (YIOTPeOJEHHsS aKOTOJIs,
HApKOTHKOB, KypEHHUsI);

5) TpyZOBOrO BOCITUTAHUS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B y4e€OHO-HCCIIENOBATEIbCKOW MIEATENbHOCTH,
O01IIECTBEHHO MOJIE3HOMN, TBOPYECKOH U PYTHX BUAAX AESITENbHOCTH,

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PELICHUM TMPAKTHYECKUX 3a4a4 COLHAIbHOU
HAINPaBJIEHHOCTH (B PAMKaX CBOETO KJIACCa, IIKOJIbI);

UHTEpeCca K NMPAKTUYECKOMY M3YYEHUIO MPOpecCHil pasiMyHOro poia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUH,;

YBAXXEHHUs K TPy Ay, JHOAAM TPyJa U pe3ybTaTaM TPYAOBOU NESATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBHIYAJbHONW TPAGKTOPHH OOpa3OBaHMUS,
Oynymei mpodeccun U peann3auuy COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JINYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB H MoTpedHOCTEl 0011ecTBa,;

6) SKOJIOTMYECKOTO BOCITUTAHUSI:

SKOJIOTHYECKH LeJIeCOOOPA3HOro OTHOLICHUS K MPUPOAE, KaK UCTOYHHUKY CYIIEeCTBOBAHUS
JKH3HHU Ha 3eMmiie;

IIOHUMaHUA rno6aanoro XapakTepa 3KOJIOrMICCKUX npo6neM, BJINAHHUA 3KOHOMUYCCKHNX
MPOLECCOB Ha COCTOSIHUE MPUPOIHON U COLIMATIbHOMN Cpenpbl,

OCO3HAaHUA HeO6XOI[I/IMOCTI/I HUCIIOJB30BaHUA I[OCTI/DKGHI/Iﬁ XUMHH OJI PEIICHUA BOIIPOCOB
pPallMOHAJIBHOI'O IPUPOAOMOJIb30BAHMA,

AKTHUBHOIO HENPUATUS AEHCTBUN, MPUHOCIIIMX Bpel OKPY’KAKOIleW NPUPONHOU Cpene,
YMEHHUsI MIPOTHO3UPOBATh HEONATONMPUSATHBIE SKOJOTHYECKHE IMOCIENCTBUS MPENPHHUMASMBIX
JNEHCTBUN U MPEAOTBPALATh UX,

HAJu4Msl Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUICHHS, 3KOJIOTHYECKOH KyJBTYPBI, OIbITA
JEeSATEeJIbHOCTH  OJKOJIOTHMYECKOM HANpPaBJICHHOCTH, YMEHHs PYKOBOJACTBOBATbCSI HMH B
NO3HABATEJILHOW, KOMMYHHKATHBHON M COLIMANIBHON MPAKTHKE, CITIOCOOHOCTH U YMEHHs aKTHBHO
NPOTUBOCTOSTH UAEOIOTNH XeModobuy;

7) IEHHOCTH Hay4YHOTO MO3HAHMSA:
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copMHPOBAHHOE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKU U OOIeCTBEHHON NMPAKTHKY,

NOHMMAHHUA CHenuPUKM XUMHH KaKk HayKH, OCO3HaHHS €€ PO B (OPMHUPOBAHUU
PaLMOHAIPHOTO HAyYHOTO MBIIIJICHUS], CO3JAHUU LIEJIOCTHOTO NPECTAaBIeHUsI 00 OKPY KaroIleM
MHPE KaK O €AUHCTBE MPUPOAbl M 4YEJOBEKAa, B MO3HAHUU IMPUPOIAHBIX 3aKOHOMEPHOCTEH M
pewmeHny npodeM COXpaHEHHsI MPUPOJHOTO PABHOBECHS,

yOEXKNEeHHOCTH B 0COO0OH 3HAUYMMOCTH XHMHHU JUII COBPEMEHHOW IMBWJIM3ALMU. B €€
I'YMaHUCTHYECKOW HANpPaBICHHOCTH W BAKHOH POJHM B CO3MAHMM HOBOH 0as3bl MaTepHaJbHON
KYJIbTYPBI, PELICHUH TJI00ATbHBIX MPOOJEeM yCTOMYUBOTO Pa3BUTHS UEIOBEUECTBA - ChIPbEBOW,
SHEPreTUYEeCKOH, THINeBOW U HKOJOTUYECKOH O€30MmacHOCTH, B Pa3BUTHH METULIMHBIL,
o0ecre4eHnn yCIIOBUH YCIEIHOTO TPY1a U 3KOJOTHYeCKH KOM(OPTHOH KM3HU KaKIOTO UJIeHA
o01ecTna;

eCTeCTBeHHO-Hay‘{HOfI I'PaMOTHOCTH: NMOHUMaHUs  CYIIHOCTU METOAOB  TIO3HAHUA,
HCIOJIb3YEMbIX B €CTCCTBCHHDBIX HAYKaXx, CIIOCOOHOCTH HMCIOJIB30BATh MOJIy4a€MbIC 3HAHUA AJIA
aHaJM3a U OOBSICHEHUs SIBJICHHI OKPYKarMero Mupa U MNPOUCXOAAIINX B HEM H3M6H6HHI>'I,
YMEHUA ACIaTh 000CHOBAHHBIE 3aKJIFOUEHUS] HA OCHOBE Hay4YHbIX q)aKTOB 1 UMCHOIMUXCA JaHHBIX
C LCJIbIO MONTYYCHH JOCTOBEPHBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BATh XUMUYECKHUE 3HAHUS AJIs PEIICHUA npo6neM
B PCAJIbHBIX JKU3HEHHBIX CUTYAlUAX,

HHTEPECA K TO3HAHUIO U HCCIIeTIOBATEIbCKOM JACATCIIbBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMpPEPbIBHOMY OOpPa30BAHHIO M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HAHUM 0O XHUMHU B COOTBETCTBUU C >KU3HEHHBIMU
noTpeOHOCTSIMY,

UHTEpeca K 0COOEHHOCTSIM TPYZa B Pa3JIMYHBIX cepax mpodhecCHOHATBHON NeATEIbHOCTH.

MertanpenMeTHble pe3ysbTaThl OCBOEHHsI ydeOHoro mnpenmera "Xumus' Ha ypOBHE
cpenHero obmero 00pa3oBaHUs BKIIIOYAIOT:

3HauuMble Ui (POPMHUPOBAHUS MHUPOBO33PEHUs] OOYUAROIIMXCS MEXIUCIUILTHHAPHBIE
(MexnpenMeTHble) OOLIeHay YHbIE TOHSTHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crielu(puKy METOIOB NIO3HAHUS, HCIIONIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEPrusl, SIBJICHHE, MPOLECC, CUCTeMa, HAay4dHbIA (pakT, MPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIEAOBaHUE, HAOIIOICHNE, NU3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBepCcalbHble  y4deOHble  OeiicTBusi  (TIO3HABaTENbHbBIE, KOMMY HUKaTHBHBIE,
perynstuBHble), obecneunBarome (GopMUpoBaHME (PYHKLUHMOHAIBHOM T'PAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH O0YYarOIIUXCSL;

CHOCOOHOCTh  OOyHarOIIMXCsl  WCHOJb30BaTh ~ OCBOCHHBIE  MEKAHCLUIUIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHWA U YyHHBEpCAJIbHbIE y4eOHble NEHCTBHS B TIO3HABATENLHOW U
COLIMAbHON MPAKTHKE.

MeTaHpeHMeTHbIe PE3YJIbTATEI OTpPAXKAKT OBJIAACHUEC YHUBECPCAJIbHBIMU yLIe6HbIMI/I
MO3HAaBATCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMU HeﬁCTBHﬂMH.

OBJ'IaI[eHI/Ie YHUBEPCAJIIbHBIMU yLIe6HbIMI/I IIO3HABATCJIbHBIMHA HeﬁCTBHﬂMHI

[oKkyMeHT cosfaH B anekTpoHHoW copme. Ne 87 ot 29.08.2025. UcnonHutens: LLlamceesa IM.T". B ANEKTPOHHbIA
CTpanuua 14 13 29. CTparuLa cosaaHa:; 20.04.2026 15:14 =¥ TATAPCTAH



1) Ga30BBIE JJOTHUECKHE NEHCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIPOBATh M AKTYaJH3UpPOBAaTh NPoOJeMy, BCECTOPOHHE ee
paccMaTpuBarTh;

ONpeaAc/AThb LEIIN ACATCIIBHOCTHU, 3alddBas MNApaMETPbl U KPUTEPHUU HUX HOCTHXKCHUS,
COOTHOCHTD PE3YJIbTAThI ACATCIBHOCTU C MMOCTABJICHHBIMU LICJIAMU,

HUCIOJIB30BATh TIPHU OCBOCHHUU 3HAHMI NPUEMBI JIOTUYECCKOTO MBIIIJICHUA - BbIOACIATDH
XAaPaKTEPHBIC TIPU3HAKHU MOHSATHH U YCTaHaBJIMBAaTL KX B3aUMOCBsA3b, HCIIOJIb30BATH
COOTBCTCTBYIOILUEC MMOHATUSA OJIA 00BSICHEHUS OTACJIBbHBIX (I)aKTOB u SIBJIeHHfI;

BbI6I/IpaTb OCHOBAHUSA U KPUTCPUU AJiA Knaccn(bmcaunn BEIIECCTB U XUMHUYCCKUX peaKLIPIfI;
YCTaHaBJIUBATh NPUIUHHO-CICACTBEHHBIC CBA3U MCKAY U3YHACMBIMU ABJICHUAMU,

CTPOHUTH JIOTHYECKHE pacCykAeHUs (MHOYKTUBHBIC, MACOYKTHBHBIE, [0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W NMPOTHUBOPEUHUS] B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJZIbI U 3aKJIIOYECHUS,

NPUMEHSTh B MPOLECCEe MO3HAHUS, UCMOIB3YyEeMble B XUMHH CHMBOJHYECKUE (3HAKOBBIE)
MOJIEeINH, MPe0OPa30OBhIBATH MOJENbHBIC MPEACTABICHNS - XUMUYECKUN 3HAK (CIMBOJ) 3JIEMEHTA,
XuMHu4eckass (opMyJsia, YpaBHEHHE XUMHUYECKOM pEaKUuu - TMpPH pPEleHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7a4, NPUMEHSTb HA3BaHHbIE MOJEJBHBIE MPENCTABICHUS
IUTs1 BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB H3YYa€MBbIX BEIIECTB U XUMUYECKUX PEAKLIMH.

2) Ga30BbIEC UCCITEOBATENILCKIE NEHCTBUS:
BJIAACTb OCHOBAMH METOAOB HAYYHOTO MMO3HAHHWA BCIICCTB U XUMHNYCCKUX peaKLIPIﬁ;

dopMynupoBaTh LENM H 337a4d  HCCIENOBAHUS, WCIONb30BATh IOCTABJICHHBIE U
CaMOCTOSITENTLHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
it GOPMHUPOBAHUS THIIOTE3BI TIO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYIKICHUI,

BJIAETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBENEHUS yYEHHYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAONOAATh 32 XOJOM IPOLECCa, CAMOCTOSITEIEHO
NPOTHO3UPOBATh €ro pe3yibrar, (opmymupoBatb 00OOIIEHHS € BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIECAOBAHUS, COCTABISTH OOOCHOBAHHBIN OTUET O MPOETaHHON
pabore;

npuodpeTaTb ONBIT YYEHWYECKOH HCCIIEeNOBATENbCKOH M TMPOEKTHOH NeATeNbHOCTH,
NPOSIBJIATE  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOMOB pELICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIUYHbIX METOOB O3HAHUS.

3) pabora ¢ uadopmanueii:

OPUEHTHUPOBATbCSI B  PA3JMYHBIX HCTOYHHKAX uWHpopManmy (Hay4dHO-TIONMyJIsIpHAsS
JUTEpaTypa XHUMHYECKOTO COAEP’KaHUs, CIpaBO4YHbIE T1OCOOMs, pecypcbl HHTepHETA),
aHATU3UPOBaTh HMHOOPMALMIO PA3JIMYHBIX BHUAOB U (OPM MPENCTAaBIEHHUsS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEMPOTUBOPEUUBOCTD,

¢dbopMyIHpOBaTh 3ampoOChl M NPUMEHATh PA3JIMYHbIE METOIBI NPHU TIOUCKE U OTOOpe
uHpOpMaLnHu, HEOOXOAUMOMN IJISl BBIITOJHEHHUS YUeOHBIX 33/1a4 ONPEAEICHHOTO TUTIA,
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npuoOpeTaTh OMBIT HCIOIB30BaHMS HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUH U
Pa3INYHBIX TOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO0 (OpMy TIpeacTaBieHuss HHGOpMAHH (CXEMBbI,
rpad Ky, quarpaMmbl, TAOJIULBL, PUCYHKH U IpyTHE),

UCTIONB30BAaTh HAYYHBIH SI3BIK B KA4eCTBE CpPEACTBA INpPU pabdoTe C XUMHUYECKOH
uHpOpMaLUMel: NPUMEHITh MEXKIpeaMeTHble ((pr3uueckue W MaTeMaTU4YeCKHe) 3HAKH U
CHUMBOJIBL, (POpMyJTbl, a0OpeBHATY Pbl, HOMEHKJIATYPY;

HUCIIOJB30BAThL U HpeO6pa30BbIBaTb 3HaKOBO-CUMBOJIMYCCKUE CPEACTBA HATTAAHOCTH.
OBJ'IaI[eHI/Ie YHUBECPCAJIbHBIMHU KOMMYHUKATUBHBIMU I[efICTBPIﬂMPII

3amaBaTh BOIIPOCHI MO CYIIECTBY OOCY’KAaeMOM TeMbl B XOI€ AMAJIOra M/MIH THUCKYCCHUH,
BBICKA3bIBATb HJIEH, (I)OpMy.]'II/IpOBaTb CBOHU TIPCAJIONKEHUA OTHOCUTECIBHO  BBIIIOJHCHUSA
MPEIVIOKEHHON 3a1a4u;

BBICTYNATh C MPE3EHTALUUEH pPE3yJbTaTOB IO3HABATENBHOW MEATENbHOCTH, MOJyYEHHBIX
CaMOCTOATEJIbBHO WJIM COBMECTHO CO CBEPCTHMKAMU IIPU  BBINOJHEHHMM XUMHUYECKOIO
SKCIIEPUMEHTA, MPAKTUYECKOH paboThl IO HMCCIENOBAHUIO CBOWCTB H3yYaeMbIX BELIECTB,
peanm3aimu y4eOHOro mpoekTa M (OPMYyJIHPOBATH BBIBOABI IO PE3yJIbTATaM IMPOBEICHHBIX
UCCIIEIOBAHHN My TEM COTJIACOBAHMS MO3UIHMN B X0/ 00CYKIeHUsI 1 0OMEHa MHEHHSIMH.

OBraneHye yHUBEPCAIbHBIMU PEryJISITUBHBIMU AEHCTBUSMMU:

CaMOCTOSITEJIbHO ITUIAHUPOBATh U OCYLIECTBIISITH CBOKO ITO3HABATENBHYIO [ESITEIbHOCTD,
ompeneNss ee LeIN U 3a7add, KOHTPOJMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeayiaraeMblii aJrOpUTM IEHCTBUN TPHU BBITIOJHEHUH yUeOHBIX M HCCIIEAOBATENbCKUX 3a7ad,
BeIOMpaTh Hanbosee 3(pPEKTUBHBIN CITOCOO MX PELICHHS C YYETOM IOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX M XUMHUYECKUX PEAKLIUAX;

OCyHECTBJIATE CAMOKOHTPOJIb CBOEHM JeITEeNIbHOCTH Ha OCHOBE CaMOaHaIH3a H
CaAMOOLICHKU.

[IpenmeTHBIE pe3yibTaThl OCBOCHHUS MPOTpPaMMbl cpenHero odmero oOpa3oBaHUs MO
XUMHM Ha 0a30BOM YpPOBHE OPHEHTHUPOBaHBI Ha OOECIEUEHHE MPEUMYLIECTBEHHO
oOmeoOpa3oBaTebHON W OOINEKYJBTYPHOM MOATOTOBKM oOydaromuxcs. OHU  BKJIIOYAIOT
cneundpuyeckue sl yueObHOro mpeamera "Xumus' HayudHble 3HAHHS, YMEHHS U CIIOCOOBI
IEWCTBUH N0 OCBOCHUIO, MHTEPIPETALMN U NPEeOOPa3OBAHUIO 3HAHHM, BHIBI AESITEIBHOCTH I10
MOJIyYEHUI0 HOBOTO 3HAHUS M MPUMEHEHWIO 3HAHUH B PA3JIMYHBIX Y4EOHBIX U PEANbHBIX
JKU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C XWUMHeH. B mporpamme mno XUMHH MpeaMeTHBbIC
PE3yJIbTATHI MPEACTABIIECHBI 10 TOJIaM H3Y4YECHHUSI.

K xonmy oOyuenns B 10 kiacce npeaMeTHbIe pe3yJIbTaThl OCBOEHHS Kypca "OpraHndeckas
XUMUS" OTpaXkaroT:

c(hOPMHUPOBAHHOCTH MPENCTABICHUI O XUMUYECKOW COCTABJISIFOIIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUPA, POJH XMMHH B TIO3HAHWU SIBJICHUN MPUPOABI, B (POPMUPOBAHUU MBIILICHUS W
KyJBTyPbl JINYHOCTH, €€ (PYHKIMOHAJHHOW TPAMOTHOCTH, HEOOXOOUMOW MJisi pPeleHUs
MPAKTHYECKUX 3a7a4 M 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBI0 U
MIPUPOAHOMN Cpene,

BJIAACHUC CHCTEMOM XUMUYECKHX ?)HaHI/II\/'Ij KOTOpast BKIIKOYACT:
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OCHOBOIIOJIATAIOIINE TMOHATUS (XUMHUYECKUIH 3JIEMEHT, aTOM, JJIEKTPOHHAasi 000J0ovKa
aToma, MOJIEKYJia, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIPHOCTb, XUMHYECKAsI CBSI3b, CTPYKTypHAas
dopmyna (pasBepHyTas U COKpallleHHas), MOJb, MOJIApPHAsh Macca, MOJSIPHBIH 00beM,
YIJIEPOAHBIN CKeJleT, (yHKUUOHAIBHAS TPYTINa, PaaIuKall, H30MEpHs, H30MEPbI, TOMOJIOTHYECKUN
psia, TOMOJIOTH, YTJI€BOAOPOIbI, KHUCIOPO U a30TCOAEPIKALINE COSTUHEHHUS, MOHOMED, TIOUMEP,
CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHHS);

TEOPUH U 3aKOHBI (TEOPHsl CTPOEHHMs OpraHuveckux semectB A.M. BytnepoBa, 3akoH
COXPaHEHHs] MacChl BELIECTB),

3aKOHOMEPHOCTH, CUMBOIIMYECKHH S3BIK XUMHH,

MHPOBO33PCHUECKHE 3HAHUS, JIeKallMe B OCHOBE T[OHUMAHUS MPUYMHHOCTH U
CUCTEeMHOCTH XHMHYECKUX SIBJICHUH, (PAKTOJOTUYECKUE CBEICHHMS O CBOWCTBAX, COCTaBe,
MOJIy4eHUU U Oe30MacHOM WCMOJIb30BAHUHM BAXKHEUINIUX OPraHMYECKHUX BEIIECTB B OBITY H
MPAKTUYECKON IEATENbHOCTH YEJIOBEKA,

c(OPMUPOBAHHOCTh YMEHHI BBISBJIATH XapaKTepPHbIC MPU3HAKH TOHATHH, YCTaHABIMBATH
HX B3aHMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME NOHATHUSA NPHU OMUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLECHUI OPraHUYE€CKUX COEANHECHUN,

c(OPMUPOBAHHOCTh YMEHUH HUCIOJB30BATh XUMUYECKYI) CHUMBOJIUKY MJISi COCTABJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BepHYTOMH, COKPAIIEHHOW) (POPMYJT OPraHUYECKUX BEIIECTB
Y YPAaBHEHUN XMMHUYECKUX PEAKLUN, U3rOTaBJIUBATh MOACIH MOJEKYJ OPraHUYECKUX BELIECTB
IUIS1 WIJTFOCTPALIMM MX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOEHUS,

c(pOpMHPOBAHHOCTh YMEHUH YCTaHABJINBATh MPUHAJICKHOCTh M3YYEHHBIX OPTaHUYECKUX
BEIIECTB IO HX COCTaBy U CTPOGHHUIO K OIpPENEeHHOMY KIacCy/TpyIlIe COeIuHEHUI
(yraeBomopondpl, KHUCIOPOA M A30TCOAEpIKAal[Ue  COECAMHEHMs, BBICOKOMOJIEKYJISIPHbIE
COEAMHEHUs), aBaTh MM Ha3BaHHMs No cucremarnieckod Homenkinatype (IUPAC), a takke
NPUBOIUTE TPUBHAJIBHBIC HA3BAaHMs OTHENBHBIX OPTaHUYECKHUX BEIIECTB (3TUJICH, NMPOIHJICH,
alleTUJICH, STHJCHIJIMKONb, IIMLEpUH, (eHod, (opmanbaernn, aneranbaerua, MypaBbUHAsS
KUCJIOTA, YKCYCHAsl KHUCJIOTA, OJIEMHOBAsl KHCJIOTA, CTEAPUHOBAs KHUCJIOTA, INIIOK03a, PPYKTO3a,
KpaxMaJl, LeJUTI0JI03a, TIHLNH);

c(pOPMHPOBAHHOCTb YMEHHsI ONPEACISITb BUABI XUMHUYECKOW CBSI3U B OPTaHUYECKHX
COEAMHEHUsX (OOMHAPHBIE U KPATHBIE),

c(OPMUPOBAHHOCTh YMEHUSI TPHUMEHSATh TMOJIOKEHUS TEOPUH CTPOCHUS OPTaHHYECKUX
Bemects A.M. ByTtneposa ansi oObsICHEHHUsS] 3aBUCUMOCTU CBOMCTB BEINECTB OT MX COCTaBa W
CTPOEHHsI, 3aKOH COXPaHEHUsI MaCcChl BELIECTB,

cOPMHPOBAHHOCTL YMEHHI XapakTepuU30BaTh COCTAaB, CTpOeHHe, (HU3HUECKHUe U
XUMHYECKHE CBONCTBA THIMYHBIX MPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, TPOMWIEH, aueTwieH, Oyrtaauwen-1,3, merwnOyramuen-1,3, OeHsou,
METAHOJI, ITAHOJ, dTHJICHTJIUKOJb, TIHIEPHH, (PEHOJ, alleTalbAeril, MypaBbUHasl U YKCYyCHAas
KUCJIOTHI, TJIIOKO3a, Kpaxmal, I[eJUT0JI03a, AaMHHOYKCYCHAasl KHCIIOTa), WJUTIOCTPUPOBATH
TeHETHUYECKYIO CBS3b MEXAYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHMA C
UCTIOJIb30BaHHEM CTPYKTYPHBIX (HOPMYJI,

c(pOPMHPOBAHHOCTh YMEHHsI XapaKTePU30BaTh HMCTOUYHUKU YTJIEBOAOPOMHOIO CBIPHS
(HedTh, TMPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEepepadOTKH M TPAKTHYECKOE NPUMEHEHHE
NPOAYKTOB MePepadoTKH,
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c(pOPMHPOBAHHOCTh yMEHHMH TPOBOAUTH BBIUUCIEHUS IO XUMHUYECKUM YPaBHEHUSIM
(Maccel, oObeMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WJIM NPOAYKTA PEAKIMHU IO H3BECTHBIM
Macce, 00beMy, KOJIMYEeCTBY OJTHOTO U3 UCXOMHBIX BELIECTB WJIH MPOAYKTOB PEAKIINN),

c(OPMHUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMON 3HaHMI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUA, MCIONb3YEeMbIX B XUMHUHM MPH HU3YYEHUH BEIIECTB M XUMHUYECKUX SIBJICHUM
(HabmroneHne, W3MepeHHe, HKCIEPUMEHT, MOJACIHUPOBAHNE), HCHOJIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIs1 IPUHATHS PELIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaLMsIX, CBA3aHHBIX
C BEILIECTBAMH U UX IPUMEHECHUEM,

c(OPMUPOBAHHOCTh YMEHUH COONIONATh MPaBIIA MOJB30BAHUS XUMUYECKOW MOCYIAONH U
n1abopaTOPHBIM OOOPYIOBAHUEM, a TAKXKE MPaBUJia OOPAIIEHHUs C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMU TIO BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATb M BBINOJHATD XHUMHUYECKHHA OSKCIEPHUMEHT
(mpeBpalueHusl OPraHUYeCKUX BEINECTB NPU HArPEBAHHHM, MOJYUYSHHE STHIIEHA W M3YYEHHE €ro
CBOWCTB, KAa4eCTBEHHBIE pPEAKIMH OPTaHHYECKHUX BEINECTB, JACHATypauus OeNKOoB IpHu
HArpeBaHUH, BETHBIC PEaKUUU OEJKOB) B COOTBETCTBUHU C MPABHJIAMHU TEXHHKH 0€30MacCHOCTH
npu oOpaleHny ¢ BelecTBaMU U JIabopaTOPHBIM O0OPYIOBaHUEM, NPEACTABISTh PE3yJIbTATHI
XUMHYECKOTO JKCIIEpUMEHTa B (JOpMe 3amucH YpPaBHEHHMH COOTBETCTBYIOLIMX PEAKIMHA H
(bopMyIHpPOBATH BHIBOABI HA OCHOBE 3THX PE3yJIbTATOB,;

c(pOPMHPOBAHHOCTh YMEHHUIH KPUTHYECKU AHATU3UPOBATh XUMHUYECKYIO HH(pOpMaLuo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpencTBa MaccoBoii nupopmanny, MHTEpHET U IpyTHX);

c(pOPMHPOBAHHOCTh YMEHHH COONMIOAaTh TMpaBHIa SKOJIOTWYECKH LIEIecooOpa3HOro
noBefieHnss B OBITY M TPYIAOBOH NEATENIPHOCTH B LEIAX COXPAaHEHHs CBOErO 370POBbS U
OKpYy>Karolllel NpUPOIHOIN cpenbl, OCO3HAaBaTh OMACHOCTb BO3AEWCTBUS HA JKUBbIE OPraHU3MbI
OTIPENeICHHBIX OPraHWYEeCKUX BELIECTB, MOHMMas cMbicn mnokaszarens IIJIK (mpenmensrHO
IOMYCTUMOW  KOHLEHTpPALMHM), TOSACHSATH HAa TpuUMepax CrnocoObl  yMEHBLICHHA U
MPeIOTBPALIeHHs UX BPEHOIO BO3/1€HCTBUS HA OPraHU3M UeJIOBEKa,

IJIA O6y"IaI'OH.[I/IXC$I C OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3H0POBbA. YMEHUC MNPUMCHATH
3HAHHS 00 OCHOBHBIX AOCTYIIHBIX METOAAX MO3HAHUA BEIICCTB U XUMHUYCCKUX ﬂBHeHHfI;

IJIS CJIETBIX U CNabOoBUASAINX O0YUArOMINXCS: YMEHNE UCIIONB30BATh PeNbe(hHO TOUETHYIO
cucreMy obo3HaueHui JI. bpaiist s 3anmucu XuMH4ecKux popmyJi.

K koniy oOyduenuss B 11 kjiacce mpenMeTHbIe pe3ybTaThl OCBOeHHs kypca "OOmast u
HEOpraHu4eckast XMMHus" OTpakaroT:

c(hOPMHUPOBAHHOCTH MPENCTABICHUI O XUMUYECKOW COCTABJISIFOIIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHPA, POJH XVMHH B TIO3HAHWUU SIBJICHUN TPUPOJLI, B (JOPMHPOBAHUH MBINUICHUS U
KyJBTyPbl JINYHOCTH, €€ (PYHKIMOHAJHHOW TPAMOTHOCTH, HEOOXOOUMOW MJisi pPeleHUs
MPAKTHYECKUX 3a7a4 M 3KOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBI0 U
MIPUPOAHON Cpene;

BJIAACHUC CHCTEMOM XUMUYECKHX 3HaHI/II>'I, KOTOpast BKIIKOYACT:

OCHOBOTOJIATAIONINE TTOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, H30TOT, S-, P-, d-3JI€KTPOHHbBIE
opbuTamu  aTOMOB, HWOH, MOJIKyJa, MOJb, MOJSIPHBIH  OOBEM,  BaJIEHTHOCTb,
3JIEKTPOOTPUIIATENIbHOCTD, CTEMEeHb OKHCICHUS, XHUMHYECKasi CBsi3b (KOBAJIEHTHAs, HOHHAS,
METaJJTMYeCKasi, BOJOPONHAsS), KPUCTAJUIMYECKAsl peIIeTKa, THIbl XUMHYECKUX PEeaKLnH,
PacTBOp, DSJICKTPOJIUTBL, HEBJEKTPOJUTHI, JJICKTPOJUTHYECKAsT IUCCOLMALMs, OKHCJIHUTENb,
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BOCCTAHOBUTEJIb, CKOPOCTh XUMUYECKOW PEAKIINN, XUMHUIECKOe PaBHOBECHE),

TEOPHUH U 3aKOHBI (TEOPHSI SJIEKTPOIUTHUECKON JUCCOIMALINY, TTeproanyecKkuii 3akon . W
Menneneesa, 3aKOH COXPAHEHUsI MACcChl BELIECTB, 3aKOH COXPAHEHUs U MPEBPALICHUS SHEPTUH
OpU  XUMHYECKHMX  PEaKUHUsAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH  SI3BIK  XHMHUH,
MHPOBO33PE€HYECKHE 3HAHUSA, JeKalie B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMHYECKHX SIBJICHUH, (DAKTONOrMYecKre CBEOEHHs O CBOWCTBAX, COCTaBe, MOJYYEHHHU H
0e30macHOM HCIOJb30BAHUU BAKHEHININX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH
NESITEIbHOCTH YEJIOBEKA,

c(pOPMHPOBAHHOCTh YMEHHUH BBIIBJIATH XapaKTEPHbIE MPU3HAKH TOHSITHIA, YCTAaHABINBATD
UX B3aUMOCBS3b, HUCIONB30BATh COOTBETCTBYIOIIHUE MOHSTUS NPU ONHCAHUM HEOPTraHUYECKUX
BELIECTB U UX MPEBPALICHUN,

c(pOPMHPOBAHHOCTh YMEHHUH HCIOJB30BATh XMUMHYECKYK) CHMBOJHKY ISl COCTABJICHUS
dopMyn BelIeCTB M YpPaBHEHHH XHWMHYECKUX PEAKLUUH, CHUCTEMAaTHYEeCKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHaNbHBIE HAa3BaHHUsS OTACIBHBIX HEOPTaHWYECKUX BeIeCTB (yrapHbIi ras,
YIJIEKUCTIBIA a3, aMMHAK, raleHash W3BeCTb, HeraleHas WU3BeCTb, MUTLEBAsl COAA, NMUPUT H

IpyTHe);

cpOPMHPOBAHHOCTb YMEHHI ONPEAEISATh BAJICHTHOCTh U CTENEHb OKHUCICHUS! XUMUYECKIX
3JIEMEHTOB B COCAMHEHUSX PA3IMYHOIO COCTAaBa, BUI XUMHUUECKOH CBS3H (KOBAJIEHTHAsI, HOHHAS,
METaJUTN4eCKasi, BOIOPOIHAs) B COSNMHEHUSX, THI KPUCTAJUIMYECKON PELIETKH KOHKPETHOTO
BEIeCTBA (aTOMHAsl, MOJICKYJISIPHAst, MOHHAs, METAJIMYECKas), XapakTep Cpedpl B BOIHBIX
pacTBOpax HEOPTraHUYECKUX COCANHEHUN;

c(OPMUPOBAHHOCTh YMEHHUH YCTaHABIUBATH MPUHAIJICKHOCTh HEOPTAaHMUYECKUX BELIECTB
IO MX COCTaBY K ONpPENEIeHHOMY KJIacCy/TpyIie COeUHEHUH (MPOCThIE BEIIECTBA - METAJLIBI U
HEMETAJUTbl, OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, aM(OTepHbIE THAPOKCUBI, COJIH);

c(OPMUPOBAHHOCTh YMEHUH pacCKpbIBaThb CMBICT TNepuoanyYeckoro 3akona J[.M.
MeHzaeneeBa U NEMOHCTPUPOBATH €0  CHCTEMATHU3UPYIOINYIO, OOBSCHUTENBHYI) U
MPOTHOCTUYECKYIO (PYHKIINHY,

c(OPMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaThb JJICKTPOHHOE CTPOSHHUE  aTOMOB
XUMHUYECKUX 3J1eMEHTOB | - 4 mepuonos Ilepuoanyueckoll CUCTEMBbI XMMUYECKUX 3JIEMEHTOB
JAU. Menpneneesa, UCIONB3ysl MOHATHUS "S-, p-, d-3mekTpoHHbIe opbuTtanu", "SHepreTudecKue
ypOBHU", OOBSICHITH 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XWMUYECKUX 3JIEMEHTOB WM WX
COEAMHEHHI MO mepuonam u rpynnam llepuoanyeckoil CUCTEMbI XMMUYECKUX 3jeMeHTOB [ 1.
Menpeneera,

c(OPMHUPOBAHHOCTh YMEHHI XapPaKTEPU30BaATh (OMHUCHIBATH) OOIINEe XUMUYECKUE CBOMCTBA
HEOPTaHUYECKUX BEIIECTB PAa3JUYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHHE TC€HETHYECKOU
CBSI3M MEKIY HEOPTaHMYECKUMHU BEIIECTBAMH C TMOMOIIBI0 YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLU;

c(pOPMHPOBAHHOCTh YMEHHUsI KJIACCHQULIUPOBATH XUMHUECKHE PEAKLUH IO Pa3JINYHBIM
NpU3HaKaM (YHCIy W COCTaBy pEarupylolIMX BEIIECTB, TEIUIOBOMY 3(QeKTy peakuuu,
M3MEHEHHIO CTENeHeN OKUCIICHHs 3JIEMEHTOB, 00PaTUMOCTH PEAaKIIUH, YUACTUIO KaTaan3aTopa),

c(pOPMHPOBAHHOCTh YMEHUI COCTABISITH YPABHEHHS PEAKLM PAa3IMYHBIX THIIOB, ITOJIHbIC
U COKpAaIlleHHbIE YPABHEHHUS PeakUUi MOHHOrO OOMEHA, YUWTBIBASl YCJOBHS, MPU KOTOPBIX 3TH
peaxkuuy UayT A0 KOHLA,
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c(OPMUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIHMH, TOATBEPKIAOIINE KAaYeCTBEHHbIN
COCTaB pPa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACMNO3HABAaTh OINBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB,

c(OPMUPOBAHHOCTh YMEHUH PAaCKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii IOCPEICTBOM COCTABIICHHS JIEKTPOHHOTrO OajlaHca 3TUX PeaKIHi;

cpOPMHPOBAHHOCTb YMEHUI OOBACHATH 3aBICUMOCTb CKOPOCTH XUMHYECKOH PEaKIHH OT
pa3NUYHBIX (PAKTOPOB, XapPAKTEP CMEIEHHs] XUMHUYECKOTO PAaBHOBECHS B 3aBHUCHMOCTH OT
BHEIIHero Bo3aeiicTus (npuHuui Jle [larense);

c(pOpMHPOBAHHOCTh YMEHHUH XapaKTePH30BaATh XUMHUUECKHE TIPOLIECCHI, JIEXKAIUE B OCHOBE
NPOMBIIIJICHHOTO TIOJIyY€HUs] CEPHOM KHCJIOTHI, aMMHakKa, a Takke C(pOpMHPOBAHHOCTh
npencTaBiIeHni 00 OOIMMX HAYUYHBIX MPUHIMIIAX U 3KOJOTHYECKUX MPOoOIeMax XUMHUYECKOTro
MIPOU3BO/ICTBA,

C(bOpMI/IpOBaHHOCTb YMeHI/Iﬁ NpoOBOAUTL BBIUUCIICHHUA C HCIIOJIb30BAHUEM TMOHATUA
"MaccoBasi JONA BeIIECTBA B pacTBOpe', OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUYECKHX
peakIisIX, MacChl BELIECTBA MIN 00BEMA ra30B 10 U3BECTHOMY KOJHMYECTBY BELIECTBA, Macce
Wi 00beMy OJHOIO M3 yYACTBYIOIIMX B PEAKLMH BEIIECTB, TEIUIOBOro 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHHs MACChl BEIECTB, MPEBPAILEHHS U COXPAHEHHS SHEPT U,

c(OPMUPOBAHHOCTh YMEHUH COOIONATh MPaBHJIA MOJB30BAHUS XUMHUYECKOW TOCYIONH U
n1abopaTOPHBIM O0OPYIOBAHUEM, a TAKXKE MPaBUJa OOPAIEHHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMU TIO BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

cpOpPMHUPOBAHHOCTh yYMEHHH TMJIAHUPOBATH M BBIMOJHITh XHUMHYECKHA OSKCHIEPHUMEHT
(pa3nokeHne TEpPOKCHIA BOXOPOAA B MPUCYTCTBUH KaTalnu3aTopa, OMPENENeHHE CpeIbl
PacTBOPOB BELIECTB C MOMOIIBIO YHUBEPCATbHOIO MHAUKATOPA, BIUSHUAE PA3JIMUHBIX (PAKTOPOB
Ha CKOPOCTb XMMHYECKOH pEaKLUH, PeaklUud HOHHOro OOMeHa, KayeCTBEHHbIe pPeakiHHu Ha
cynbdar-, kapOOHAT- U XJOPUA-AaHUOHBI, HA KATHOH aMMOHHS, PELICHHE dKCIePHUMEHTATbHBIX
3amad mo TtemaMm "Mertamiel" u "Hemeramnel') B COOTBETCTBUM C TpPaBWIAMH TEXHHKH
Oe3omacHOCTH MpH OOpaIeHNH ¢ BEeLIeCTBaMH 1 JabOpaTOPHBIM 00OPYIOBAHUEM, MPENCTABISATD
pe3ysbTaThl XUMUYECKOro JKCHeprMeHTa B (OpMe 3amucH ypPaBHEHHUH COOTBETCTBYIOLIMX
peakiuii u GopMyIMPOBATh BBIBOIbI HA OCHOBE 3THUX PE3yJIbTAaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AHAIU3UPOBATh XUMHUYECKYIO HH(OPMALHIO,
NOJIy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (CpeAcTBa MacCOBOH KOMMYHHUKauuu, WHTepHET u

IPYTHX),

c(pOPMHPOBAHHOCTh YMEHHH COONMIOAaTh TMpaBHIa SKOJIOTWYECKH LIEIecooOpa3HOro
MOBENEeHUs B OBITY W TPYIOBOW NEATENBHOCTH B IENSAX COXPAHEHUS CBOETO 3IO0POBBS W
OKPYJKaOIIeH MPUPOIHON Cpeabl, OCO3HABATH OMACHOCTb BO3JEHCTBHSI Ha JKUBBIE OPraHU3MBbI
OTIpeAeNICHHBIX BEIIeCTB, MOHUMAsi cMbIch Tokasatens [1JIK, moscHATh Ha mpuMepax CroCOOBI
YMEHBIICHUS U MPEAOTBPALIEHUS UX BPEAHOrO BO3ACHCTBUSI HA OPTaHU3M YEJIOBEKA;

IJIA O6y"IaI'OH.[I/IXC$I C OrpaHUYCHHBIMHU BO3MOXHOCTAMU 3H0POBbA. YMEHUC MNPUMCHATH
3HAHHS 00 OCHOBHBIX AOCTYIIHBIX METOAAX MO3HAHUA BEIICCTB U XUMHUYCCKUX ﬂBHeHHfI;

IJIS CNETIBIX U CJIA0OBUISINX O0YHAIOMINXCS: YMEHUE HCIIOIb30BaTh PeNbe(pHO-TOUEUHYTO
cucreMy obo3HaueHui JI. bpaiist s 3anmucu XuMH4ecKux popmyJi.

B ¢denepanbHbIX ¥ perHOHANBHBIX MPOLEAYpPax OICHKHM KadecTBa OOpa3oBaHUs
UCTIONIB3yeTCsl  TepedeHb (KoaudukaTop) pachlpeneNieHHbIX MO KJaccaM  MPOBEPSIEMbIX
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TpeOOBaHMI K pe3yJibTaTaM OCBOECHHS OCHOBHOH OOpa3OBaTENbHON IPOrpamMMbl CPEIHEro
o01mero oOpa3oBaHMsI U 3JIEMEHTOB CONEPIKAHUSI 11O XUMHH.

Tabmauua 15

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOSHHSI OCHOBHOM
obpazoBarenbHO nmporpammsl (10 kiacc)

Kon IIpoBepsieMbie IpeaMETHBIE Pe3yJIbTaThl OCBOEHUS OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeNbHOI MPOrpaMMBbl CpeaHero obImero odpa3oBaHus
pe3yJbTaTa

1 Teopernueckre OCHOBBI OPraHUYECKON XUMHUH

1.1 ChopMupoBaHHOCTE  MPENCTABIEHHWHA O XHMMHYECKOH  COCTaBISFOIIEH
€CTECTBEHHOHAYYHON KapTHUHBI MHUpa, POJU XHUMHUU B TO3HAHUU SIBJIEHUMU
npupoabl, B (OPMUPOBAHMM MBIIUICHHUS U KYJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAIBHOH IPaMOTHOCTH, HEOOXOIUMOMN UIS PELICHUs MPaKTHIECKUX
3ama4 M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIUEHHUSI K CBOEMY 3JOPOBBIO H
MIPUPOAHOMN cpene

1.2 Brnagenne  cucremMoli  XMMHYECKMX  3HAHHH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAT A0 E TTOHATHS (Monexkyna, BAaJIEHTHOCTb,
3JIEKTPOOTPULIATEIbHOCTD, CTENEHb OKUCIEHUS, XHUMHUYECKasi CBsi3b, MOJb,
MOJIIPHAsT Macca, MOJISIPHBIN 00beM, yIrIIepOAHbINA CKeNleT, (pyHKIIMOHATbHAS
rpyIma, pagukail, HU30MEpHUs, HU30MEPbI, TOMOJIOTHUECKHH psii, TOMOJIOTH,
YTJIEBOOPOBI, KHCIOPOI- U a30TCONAEPIKAIINe COCTUHEHUs, OMOIOTHYeCcKU
AKTUBHBIE BellecTBa (YIJIEBOMBI, JKUPBIL, OENKH), MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COSAMHEHUs);, TEOPUH M 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOSHHsI OpraHnveckux semiects A.M. Bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKHI SI3bIK XUMUH, (PAKTONOTHYECKUE CBEIEHUS
O CBOKCTBAX, COCTaBe, MOJyUeHUH U 0€30MacHOM MCIOJIb30BAHUN BAXKHEUIINX
HEOPTaHUYECKUX W OPraHWYeCKUX BEIIeCTB B OBITY W MPAKTUYECKOU
NeSITeIbHOCTH YeJIOBEKa

1.3 ChopMupoBaHHOCT YMEHUH BBISBISITH XapakTepPHbIE MPHU3HAKU MOHATHH,
YCTaHABJIUBATh UX B3aMMOCBSI3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHSITUS
IIPpU ONHUCAHUU COCTaBa, CTPOEHUS U IPEBPAIICHU OpPraHUYECKHUX
COCIMHEHUN

1.4 c(pOPMHPOBAHHOCTh YMEHUH HCIONb30BaTh XUMHUYECKYIO CHMBOJIMKY IS
COCTABJICHUS] MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKPALICHHOM)
dopMynT OpraHMYEeCKUX BEINEeCTB W YPAaBHEHHH XWMHUYECKUX PpEaKLui,
W3TrOTaBINBATh MOJEIN MOJIEKYJ OPTaHHYECKHMX BELIECTB I WIICTpPaLuu
MX XMMHYECKOr0 ¥ MPOCTPAHCTBEHHOI'O CTPOEHUS

L5 ChopMupoBaHHOCTE YMEHHMI YCTaHABIWBATh MPUHAIIECKHOCTb H3YUEHHBIX
OPraHUYECKUX BELIECTB [0 UX COCTaBYy U CTPOEHUIO K ONPENEIEHHOMY KJIACCy
(rpynme) coenuHeHWH (yIJIEBOAOPOABI, KHCIOPOA M a30TCOAEpIKaIIHe
COEAMHEHUS], BBICOKOMOJIEKYJIIPHBIE COENWHEHHs), AaBaTh UM HAa3BaHUS IO
cucrematndeckoii HomeHkaarype (IUPAC)

1.5 ChopMupoBaHHOCTb yMEHHSI OMpPENeNsITh BHUIbI XUMHUYECKOW CBS3H B
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OPTaHHUYECKUX COCTUHEHUSX (OJUHAPHBIE 1 KPATHBIC)

1.6 ChopMupoBaHHOCTb YMEHHUS TPUMEHSATH. TIOJIOKEHUS TEOPHU CTPOCHHUS
opranmueckux BemectB A .M. byTnepoBa misi OOBSICHEHHS] 3aBHCUMOCTH
CBOWCTB BELIECTB OT MX COCTaBa WU CTPOCHHS, 3aKOH COXPAHECHHUS MAacChl
BELIECTB

2 Yraesomopoasl. Kucnoponcomepxkamuye U a30TCOAEpIKaLIUe OPraHUYECKUE
coennHeHUs. BBICOKOMOIEKY IS PHBIE COEANHEHUS

2.1 ChopMupoBaHHOCTh YMEHUI MPUBOIUTH TPUBUAbHBIE HA3BAHUS OTAEIbHBIX
OpPraHUYeCKUX BeIIeCTB (ITUJIEH, TPOIWIIEH, AalleTUIeH, ATHIECHTJIHKOJIb,
riuepuH, (eHon, Qopmanbaeru, ameTrajbAerda, MypaBbUHAs KHUCJIOTA,
YKCYCHasl KHCJOTA, OJIEMHOBAasl KHCJIOTa, CTEAPUHOBAs KHCJIOTA, TIIIOKO3a,
(bpyKTO3a, Kpaxmall, [eJUTI0JI03a, TIUIIH )

22 ChopMupoBaHHOCTP ~ YMEHHH  XapakTepu3OoBaTb  COCTaB,  CTPOCHHE,
dusnyeckne U XUMHYECKHE CBOHCTBA TUITMYHBIX MPEICTABUTENEH PAa3IMIHBIX
KJIACCOB OPTaHWYECKHX BELIeCTB (METaH, 3TaH, STUJICH, MPOIWJICH, alleTUJICH,
Oyraauen-1,3, mMeTuinOytanueH-1,3, OeH3011, METaHOJI, 3TaHOII,
STUJIEHTJIMKOJb, TIULEPUH, (PEHOIN, aleTajbJerua, MypaBbUHAs M yKCYyCHas
KHCJIOTBI, TJIFOK03a, Kpaxmall, LeJUTI0JI03a, AMUHOYKCYCHAsl KUCIIOTA)

23 ChopMupoBaHHOCTE YMEHHS WJUTFOCTPUPOBATH MEHETUYECKYIO CBSI3b MEXKIY
TUIMUYHBIMU MPENCTABUTENSAMHU PAa3IMYHBIX KJIACCOB OPraHMYECKHX BEILIECTB
YPaBHEHUAMH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLHUHU C HUCIOJIb30BAHHEM

CTPYKTYPHBIX (OpMYJT

24 CdopmMupoBaHHOCTD YMEHHSI XapaKTePU30BaTh UCTOYHHUKHU YIIIEBOAOPOIHOTO
ceipbsi (He()Thb, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX TepepaboTKU W
MPAaKTHYECKOE MPUMEHEHUE TPOAYKTOB mepepadboTKu

3 XuMHs U xku3Hb. PacueTsbl

3.1 CdopmMupoBaHHOCTb YMEHHMI BJaNeTh CHCTEMOH 3HAaHUH OO0 OCHOBHBIX
METOAAaX HAy4YHOrO IMO3HAHUS, HWCMOJb3YEMbIX B XHUMHU NOPU HU3YUYCHUHU
BEIIECTB M XMMUYECKUX SIBJICHWI (HAOMIOeHUEe, U3MEPEeHHE, SKCIIePUMEHT,
MOJEUPOBAHUE), HCIOIB30BaTh CHCTEMHbIE XUMHYECKHE 3HAHUS JJIs
MPUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYaILUSX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHECHUEM

32 CdopmupoBaHHOCTD YMEHHI COOJIFOAATh MPABUIIA TOJB30BAHUS XUMHUYECKOM
nocyaoi u nabopaTopHbIM 000pPyAOBaHUEM, a TaKKe MpaBuia OOpaIIeHUs C
BEIIECTBAMH B  COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO  BBITIOJHEHHIO
71aO0PaTOPHBIX XUMHYECKUX OIBITOB

33 ChopMupoBaHHOCTb YMEHHI IUIAHUPOBATH U BBIIOJHATh XUMHYECKHMA
SKCIIEPUMEHT (TpPEeBpAIlEHUs] OPraHWYEeCKHX BEIECTB IPU HAarpeBaHUH,
MOJIy4YeHUEe HTUJIEHA W M3YYEHHE €ro CBOMCTB, KA4Y€CTBEHHBIE PEAKLUH
OpPTaHHUYECKUX BEIIECTB, ACHATypaluss OCJKOB NpPU HArPEBaHHUH, LBETHBIC
peakimu OENKOB) B COOTBETCTBHU C NMPABUIIAMU TEXHUKH OE30MACHOCTH IPH
oOpallleHny C BeIIeCTBaMHU M J1a0OpPaTOpHBIM 00OpYIOBaHUEM, MPEACTABIATD
pe3yabTaThl XHUMHUYECKOrO SKCIEepHUMEHTa B (opMe 3amucu  ypaBHEHH
COOTBETCTBYIOIUX peaKUUid MU (POPMYyJIHPOBATH BBIBOIBI Ha OCHOBE 3THX
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pe3yJIbTaTOB

3.4 ChopMupoBaHHOCTb YMEHUH TPOBOAUTH BBIYHCICHUS [0 XUMHYECKHM
ypaBHeHHsIM (Macchl, OObeMa, KOJUYECTBA HCXOOHOTO BEIIECTBA WU
MPOAYKTa PEaKIHH IO W3BECTHBIM Macce, 00beMy, KOJUYECTBY OIHOTO U3
UCXOMHBIX BEIIECTB WJIA MPOAYKTOB PEAKIHH)

3.5 ChopMupoBaHHOCT yYMEHHMH KPUTHYECKH AaHAJIM3HPOBATH XHUMHYECKYIO
UHPOPMALIMIO, TONyYaeMyl M3 pPasHBIX HMCTOYHHKOB (CpPEeICTBa MAacCOBOU
uHpopmauuy, cetb HTEpHET 1 ApyTHE)

3.6 ChopmupoBaHHOCTE ~ yMEHUN  COOMIONATh  TPaBHJA  DKOJOTHYECKH
11es1ecoo0pa3Horo MOBEACHHUs B OBITY W TPYAOBOH NEATENBHOCTH B LEJSIX
COXPaHEHHsI CBOETO 3/I0POBbsI M OKPYKAIOLIEH MPUPOIHON Cpelbl, OCO3HABATh
OTMACHOCTb BO3/IEHUCTBHSI HA JKUBBIE OPTaHNU3MBI OINPEEIEHHBIX OPraHMYECKUX
BEIIECTB, MOHMMas cMmbica mokasatens IIJIK (mpemenbHO pomyctumoi
KOHIIEHTPALUHM), TOSACHATP Ha MPHUMEpPax CHOCOObl yMEHbLICHHS U
NPEAOTBPALICHUS] UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M YEJIOBEKa

Tabmuua 15.1

[Iposepsiemble 3nemenThI conepskanus (10 kmacc)

Kon IIpoBepsieMblil 3IEMEHT COAEeP KaHNs
1 Teopernueckre OCHOBBI OPraHUYECKON XUMHUH
1.1 IIpenmer opraHuyeckol XWMHUU: €€ BO3HUKHOBEHUE, PAa3BUTHE W 3HAUYCHUE B

MOJIyYEHUHU HOBBIX BEILIECTB U MATEPHUANIOB. Teopwsi CTPOCHHS] OPTraHUYECKUX
coennHerniit A M. ByTnepoBa, ee OCHOBHBIE MOJIOKEHHUSI

1.2 CtpykTypHBle (OPMYJBI OPraHUYECKUX  BEINECTB. | OMOJIOTHS, HM30MEpUs.
XHUMHUECcKas CBsi3b B OPraHUYECKUX COEAUHEHUSX - OJUHAPHBbIE U KPAaTHBIE CBSI3H.
IIpencraBnenue o kiacCU(PHUKAIMNA OPTaHUYECKUX BEIIECTB

1.3 HomenknaTypa OpraHuYecKHMX COEAMHEHWH (cucTeMaTthdeckas) M TPUBHAJbHBIC
HA3BaHUsS BAXKHEWIINX MPEACTABUTENEH KJIACCOB OPraHUYECKUX BELIECTB

2 Yraeroaopoabl

2.1 AJIKaHBI. COCTaB U CTPOCHHE, TOMOJOTHYECKUM psil. MeTaH W 3TaH - MPOCTEeHUIne
MPEICTABUTENM aJNKAaHOB. (HU3MYECKHEe U XUMHUYECKHe CBOHCTBa (peakiuu
3aMeIeHUs] U TOPEHUs), HAXOKACHHE B MPUPOE, TMOJyUYeHUE U MPUMEHEHHE

22 AJIKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTWYECKHUH psii. ODTUJIEH W MpOINuJeH -
NpOCTEHIINE TPEACTABUTENIN QJKEHOB. (PU3NUECKUEe W XHUMHUYECKHE CBOWCTBA
(peakuuy  THOPUPOBAHUS, TAJOTCHUPOBAHWS, THAPATALUH, OKHUCICHHA U
NOJIMMEPH3ALINH), TOJyUYeHHE U IPUMEHEHHUE

23 Ankanuensl: Oytaguen-1,3 wu mermnOytamuen-1,3: cTpoeHHe, BakKHEHIIHE
XUMHYECKHe CBOHCTBa (peakuus momumepusaumn). llodydeHne CHHTETHYECKOTO
Kay4dyKa U PEe3UHBI
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2.4 AJIKMHBI. COCTaB W OCOOEHHOCTU CTPOCHHS, TOMOJIOTUYECKHH psiA. AleTiieH -
NPOCTEHIINK MPEACTABUTENh AJKHHOB. COCTaB, CTPOEHHE, (HU3UYeCKHe W
XUMUYECKHE CBOUMCTBA (peakuuy THAPUPOBAHUS, TAJIOTEHUPOBAHUS, THUAPATALIHH,
TOPEHMsI), TIOJyUYeHUE U TPUMEHEHHE

25 Apensl. bensoun: cocras, cTpoeHue, Gpr3udeckue U XUMHUYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUST W HHUTPOBAHWSI), TOJIYYEHHE W TpUMeHeHue. TOoNyoJ. COCTasB,
cTpoeHHue, (rBUYECKHe M XUMHYECKHE CBOHCTBA (peakluy TaJlOTEHUPOBAHUS U
HUTPOBAHUS ), TOJNy4eHHUE U pUMeHeHHe. TOKCUYHOCTh apeHOoB. [ eHeTHueckas CBs3b
MEXKTy YIJIEBOAOPOAAMH, MPUHAMISKAIUMH K PA3TNIHBIM KJIaccam

2.6 [IpuponHble UCTOUYHUKU yriieBonoponoB. [IpuponHblii ra3 u momyTHbIE HE(TSHBIC
razel. Hedpte u ee mpoucxokmenue. CriocoObl mepepaboTku He(TH: MEperoHka,
KPEKUHT (TePMHYECKHH, KaTanuTudeckuil), muponu3. IlpomykTel mnepepaboTku
HeTH, WX NPUMEHEHHE B NPOMBIIIJIEHHOCTH W B ObiTy. KameHHBIH yromp u
MPOAYKTHI €r0 nepepadoTKu

3 Kucnoponconep:xamue opraHn4ecKkue COeANHEHUs

3.1 [IpenenbHbIE OMHOATOMHBIE CIIUPTHL. METaHON M 3TAHON. CTPOeHHE, (PU3NIECKUE U
XUMHYECKUE CBOMCTBA (PEAKLMH C aKTHBHBIMH METAJUIAMH, TaJIOTEHOBOIOPOIAMH,
ropeHue), TNpuMeHeHHe. BomopomHble CBSA3M MEXIy MOJEKYJaMH CIIHPTOB.
JleficTBue MeTaHOJIAa M 3TAHOJA HAa OPraHU3M 4eIoBeKa. MHOroaTOMHBIE CIHUPTHL
DTUJICHITIUKONb U TJIMLEPUH. CTPOEHHUe, (pr3mueckue W XUMHUYECKHE CBOICTBa
(B3auMoOpeiCTBHE CO INEJOYHBIMH METajulaMH, KadeCTBEHHAs peakuus Ha
MHOTOaTOMHBIE crnHpThl). [leificTBue Ha opraHu3M uenoBeka. llpumeHeHune
[IMLEPUHA U 3TUICHITIUKOJIS

32 ®DeHoJT. CTpOCHUE MOJIEKYJIbI, (PM3UYEeCKHe U XUMUYECKHe CBOHCTBA. TOKCUYHOCTH
¢denona. Ilpumenenne gpenomna

33 Anpreruapl M KeTOHbI. POpManmbaerusn, aueTaibAerhi. CTPOeHUe, (PU3n4YecKne U
XUMHYECKHE CBOHCTBAa (PEaKIMM OKHUCJIEHHs M BOCCTAHOBIICHHsS, KaueCTBEHHBIC
peakiuu), MoNyuyeHne U MPUMEHEHHUE

34 OnHOOCHOBHBIE TpeneibHble KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCyCHas
KHCJIOTBI: CTpOEHHe, (PU3NYECKHe W XUMHUYECKHe CBOMCTBa (CBOICTBa, oOmue s
KJIacca KHUCJIOT, peakuus TepuuKaium), nojyueHue u npumeHenue. CreapuHoBast
U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTENH BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE AeHCTBHE

3.5 Crnoxuble >(Upbl Kak TPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [MIOpONN3 CIOXKHBIX
s¢upoB. XKuper I'maponus >xupos. IIpumenenue >xupoB. buonormueckas posb
JKUPOB

3.6 VYrneBoabl: COCTaB, KJIAaCCU(PHUKALUA YTIEBOAOB (MOHO-, AW- W TOJUCAXAPUIIBI).
I'moko3za - mpocredmmii MOHOCaxapuia. OCOOEHHOCTH CTPOEHUS MOJICKYJIbI,

dusnyeckne U XUMHUYECKHE CBOWCTBA (B3aumopeicTsue ¢ runpokcuaom meau (1),
OKHCJICHHE aMMHAYHbIM pacTBOpoM okcuna cepedpa (I), BoccranoBnenue, OpoxkeHue
[JIIOKO3bI), HAXOXKAGHWE B TPUPOAE, MpHMEHEHHe, OHOoJorudeckas poJib.
dorocunTe3. PpykTo3a Kak H30MEp IIIOKO3bl. Kpaxman M 1emtosio3a  Kak
npuponsble monuMepbl. CTpoeHHe Kpaxmaina H LeJUroJiodbl.  Pusndeckue u
XUMHYECKUE CBOMCTBA Kpaxmasa (THAPOJIH3, KaueCTBEHHAs PEaKIHsl C HOIOM)
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4 A3oTconepiKalue OpraHuueCcKue COeTMHEHUS

4.1 AMUHOKHCIIOTBI Kak am(oTepHble OpraHM4YecKhe coenuHeHus. Pusndeckue u
XUMHYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMepe TIiUIHMHA). buonormueckoe
3HAYEHUE AMUHOKHUCIOT. IlenTuabl

42 benku xak npupoIHBIE BBICOKOMOJEKYJIsIpHBIE coenuHenus. [lepsudnas, BTopu4Has
U TpeTH4YHast CTPyKTypa OenkoB. XWMHUYECKHE CBOWMCTBA OEIKOB: THUAPOIH3,
IeHaTypaLysi, KaYeCTBEHHbBIE PEaKLIH Ha OeNKH

5 BricOkOMOneKy IsipHBIE COENUHEHUS

5.1 OcHOBHbIE TMOHATUS XHUMHHU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN: MOHOMep,
MOJNIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHsST MOJIEKYJsIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN -
MONIMMEpU3aLUs U MOJTUKOHICHC AL

52 OKCnepUMeHTalbHble METOAbl HM3yYeHHs BEeLeCTB U UX  IpeBpalleHuil:
O3HaKOMJICHHE ¢ OOpasmaMu MPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC,
KayuykoB. [losydueHne CHHTETUYECKOro Kay4yKa U pe3UHbI

Tabmuua 15.2

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOSHHSI OCHOBHOM
obpazoBarenbHO nmporpammsl (11 kiacc)

Kon IIpoBsepsiemble mpenMeTHBIE PE3YNbTATEl OCBOSHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeNbHOI MPOrpaMMBbl CpeaHero obImero odpa3oBaHus
pesyibpTaTta
1 TeopeTnyeckrue OCHOBbI XUMUH
1.1 Brnagenne  cucremMoli  XMMHYECKMX  3HAHHH, KOTOpas BKJIIOYAET:

OCHOBOINOJIArarOII1e ITOHATUA (XI/IMI/ILIGCKI/Iﬁ SJIEMCHT, aTOM, JSJICKTPOHHAA
obonouka aroma, s-, p-, d-3JeKTPOHHBIE OPOUTATN ATOMOB, HOH, MOJIEKYJIa,
BAJIEHTHOCTh, 3JIEKTPOOTPHUIIATENIBHOCTD, CTENEHb OKHCICHHS, XUMUYECKast
CBA3b, MOJIb, MOJISIpHas Macca, MOJ'I;IprIfI O6’beM, KpuctajJimiyeckKas peueTka,
TUIIBI XUMHWYCCKUX peaKL{I/IfI (OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'IbeIe, JK30- U
SHAOTEPMHUUECKHE, PEaKLUH HMOHHOTO OOMEHa), pPacTBOp, JJIEKTPOJUTEHI,
HEBJICKTPOJIUTDI, SJICKTPOJIUTUICCKAA AUCCOLHAIIA, OKHCJINTEIID,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKON PEaKIIUH, XUMHUIECKOE PABHOBECHE);
TEOPUM W  3aKOHbI  (TEOpWsl  DJIEKTPOJIUTUYECKOW  THCCOIMALINH,
IMepuonuueckuii 3axkon J[ M. MeHneneeBa, 3aKOH COXPAHEHHsS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMUECKUU SI3BIK XUMUH, q)aKTOJ'IOFI/ILIeCKI/Ie CBCOCHUA
0 CBOWCTBaX, COCTAaBE, MOJyUYEHHH U 0€30MaCHOM MCIIOIb30BAHUN BasKHEHIITHX
HEOPTaHUYCCKUX BCILICCTB B 6bITy n HpaKTI/I‘{eCKOfI ACATCIIBHOCTU YCJIIOBCKA

1.2 ChopMupoBaHHOCTP yMEHUH  BBIABISATH  XapaKTEPHbIE MPHU3HAKU U
B3aUMOCBSI3b M3YUYEHHBIX IMOHSATUH, MPUMEHATb COOTBETCTBYIOINME MOHSATHUSA
IIPU ONHMCAHUU CTPOEHUS M CBOWCTB HEOPraHWYECKUX BEIIECTB M HX
MPEBPALIECHN;, BBIABJIATL B3aUMOCBA3b XUMHUYECKUX 3HAHUNM C MOHATUAMU H
MPENCTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB
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1.3 BnaneHue OCHOBHBIMHM METOAAMH HAy4YHOTO TIO3HAHUS BELIECTB U

XUMHYECKUX  siBIeHUN  (HaOironeHue,  W3MepeHHe,  SKCIIePHMEHT,
MOJIETTUPOBAHUE)
1.4 CdopmMupoBaHHOCTD YMEHUIH OMpPENESISATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS

XUMHYECKUX 3JIEMEHTOB B COEAMHEHHUSX pa3JMYHOTO COCTaBa, BUA
XUMHYECKOH CBs3HM (KOBAJICHTHAs, MOHHAS, METAJUINYeCKas, BOIOPOIHAs) B
COCAMHEHUSX, TUN KPHCTAIMUECKON pPEIIeTKH KOHKPETHOTO BEIEeCTBa
(aToMHas1, MOJIEKYJISIpHAsI, HOHHAS, METAJIIUECKast)

L5 ChopMupoBaHHOCTP yMEHUH ONpENeNsTb XapakTep Cpeabl B BOAHBIX
PacTBOpax HEOPraHUYECKUX COCIMHEHUI

1.6 CdopMupoBaHHOCTE YMEHHUSI KIACCU(PHUIIMPOBATh XMUMUYECKHE PEAKLUU I10
pPa3NIUYHBIM TpU3HAKaM (YUCIy M COCTaBy pPEarupyroIIuX BEIIECTB,
TEIUIOBOMY 3 (EeKTy peakinu, N3MEHEHHIO CTETIEHeH OKHCIEHHS 3JIEMEHTOB,
00paTUMOCTH PEaKINH, YIACTHIO KaTaIH3aTopa)

1.7 ChopMupoBaHHOCTP YMEHUH COCTaBISITH YPABHEHUS PEAKLUN Pa3IMYHbBIX
TUIIOB, TIOJIHBIE WU COKpAIICHHBbIE ypPaBHEHHsI pPEaKUuii HOHHOro OOMeEHa,
YUMTBIBAs YCJIOBUSI, IPU KOTOPBIX 3TH peaKLUU UAYT 0 KOHLIA

1.8 ChopmupoBaHHOCTP yMEHMH MPOBOAWTH PEAKIHMH, MNOATBEPKIAOIIHE
KA4eCTBEHHBIM COCTaB PA3JIUYHBIX HEOPraHWYECKUX BELIECTB, PAaCIO3HABATH
ONBITHBIM IYTEM HMOHBI, NPHUCYTCTBYIOIIHE B BOJAHBIX PacTBOpPAX
HEOPTraHUYECKHUX BEILIECTB

1.9 ChopMupoBaHHOCTE YMEHHUIH  PacKpbIBaTh CYIIHOCTb  OKHUCJIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAaKLUUNA TMOCPEACTBOM COCTABICHUS 3JIEKTPOHHOIO
OanmaHca 3TUX peakuui

1.10 CdopmupoBaHHOCTD YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pPEaKIuu OT Pa3IUIHBIX (PAKTOPOB

1.11 CdopmupoBaHHOCTE YMeHHH OOBSICHATH XapakTep CMELICHHs XUMHYECKOTO
paBHOBECHsI B 3aBUCHMOCTH OT BHEINHEro Bo3aeicTBust (mpuHuun Jle
[Tarense)

2 OO0wast 1 HeOpraHUYeCcKasi XUMHSI

2.1 CdopmMupoBaHHOCTE YMEHHI pacKpbIBaTh CMbICH llepnomnyeckoro 3akoHa

JAH. MenneneeBa W AEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOLIYIO,
OOBSICHUTENBbHYIO U IPOTHOCTUYECKYIO (PYHKLIUU

22 ChopMupoBaHHOCTP yMEHHUH XapaKTePH30BATH SJEKTPOHHOE CTPOCHHE
aTOMOB XMMHMYECKUX 5JeMeHTOB | - 4 nmepuonos Ilepuoanueckoil cuctemsl
xumudeckux sjemenToB [ M1, Menneneesa, ucnonb3ysi noHsitust "s-, p-, d-
3JEKTPOHHbIE  opbutamu",  "sHepreTudyeckue  ypoBHH',  OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XHMMHMYECKHUX BJIEMEHTOB U HUX
COeMHEHUH MO nepuoaaM U rpynnam llepnonuyueckoi CHCTEMBbl XUMUYECKUX
anementoB JI. . Menneneesa

23 CdopmupoBaHHOCTP yMEHHMH  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHe
XUMHYECKHE CBOWMCTBA HEOPraHWYECKUX BELIECTB pPAa3JMYHBIX KJIACCOB,
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MOATBEPKIAATh CyLIECTBOBAaHUE Te€HETUYECKOU CBSI3U MEKIY
HEOPraHWYECKMMHU BELIECTBAMH C MOMOLIBI0 YPaBHEHHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKLIUii

24 CdopmupoBanHOCTD YMEHHH yCTaHaBJIUBATb MIPUHAJIEKHOCTD
HEOPraHNYEeCKHUX BEIIECTB IO UX COCTaBY K ONpPENeNIeHHOMY KJaccy (rpyrmne)
COoeAMHEHUN (MPOCThIE BELIECTBA - METAUIbl M HEMETaJUlbl, OKCHUJBI,

OCHOBAHUS1, KUCJIOTHI, aM(pOTEPHbIE THIPOKCHABI, COJIH)

2.5 ChopmMupoBaHHOCTh YMEHHII HCIOJB30BATh XUMUYECKYIO CHMBOJIUKY JUISI
coctaBiieHust (OPMyJl BELIECTB M YPABHEHUH XUMHYECKHX PEaKIHH,
cucrematndeckyro HomeHknatypy (IUPAC) wu TpuBHMajbHBIE Ha3BaHUS
OTHENBHBIX HEOPTaHWYEeCKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIH Tas,
aMMHaK, Talle€Has W3BECTb, HEralleHas WU3BECTb, NMUTbEBAasl COMAA, MHUPUT U

ApyTHe)

2.6 ChopMupoBaHHOCTE  yMEHHMH  XapakTepu3oBaTb (ONMHUCHIBaTH)  OOIIHe
XUMHYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CYLIECTBOBAaHNE TeHETHYECKOM CBSI3U MEXKIY

HEOPraHWYECKMMHU BELIECTBAMH C MOMOLIBI0 YPaBHEHHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKLIUii

2.7 ChopMupoBaHHOCTh YMEHHI TUJIAHUPOBATH U BBINOJHATh XUMUYECKUH
JKCIIepUMEHT  (pa3joKEeHHWe TMEepOKCHAa  BOXOPOJAa B IPUCYTCTBHH
KaTaju3aTopa, OIpelesieHHe CpeAbl pacTBOPOB BEIIECTB C I[OMOILBIO
YHHUBEPCAIBHOIO MHAMKATOPA, BIMSHUE PA3JIMYHBbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEaKIH, Peakii HOHHOrO OOMeHa, KaueCTBEHHbIE PEaKIIUU Ha
cynbdar-, kapOOHAT- W XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS, pEILICHHE
SKCIIEPUMEHTANBHBIX 3amad mo TemaMm "Metamnel" u "Hemeramnsl") B
COOTBETCTBUH C TIPAaBWJIAMH TEXHHKH O€30MacHOCTH NpU OOpaIleHuu C
BEIIECTBAMH M JJA0OpaTOPHBIM OOOPYIOBAHUEM, IMPENCTABISTH PE3YJIBTATHI
XUMHUYECKOr0 3KCIIEPUMEHTa B (JOpMe 3aImicH ypaBHEHUI COOTBETCTBYIOIINX
peakmii 1 pOpMyIUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB

2.8 CdopmupoBaHHOCTD YMEHHI COOJIFOAATh MPABUIIA TOJB30BAHUS XUMHUYECKOM
nocyaod u nabopatopHbIM 000pyAOBaHUEM, a TaKKe MpaBHia OOpAIEHUS C
BEIIECTBAMH B  COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO  BBITIOJHEHHIO
71aO0PaTOPHBIX XUMHYECKUX OIBITOB

2.9 ChopMupoBaHHOCTE YMEHHH XapakTepPH30BaTh XHUMHYECKHE MPOLECCHI,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO MOJIYY€HUsl CEPHONU KHUCJIOTBI, aMMHUAKa,
a Taxke c¢hOPMUPOBAHHOCTD MpPEACTaBICHUN 00 OOLUINX HAYYHBIX MPUHLMIIAX
U 5KOJIOTHYECKHX MPOoOJIeMax XMMUYECKOTrO IIPOU3BOICTBA

3 XuMHs U xku3Hb. PacueTsbl

3.1 ChopMupoBaHHOCTE  MPENCTABIEHHWHA O XHMMHYECKOH  COCTaBISFOIIEH
€CTECTBEHHOHAYYHON KapTHUHBI MHUpa, POJU XHUMHUU B TO3HAHUU SIBJIEHUMU
npupoabl, B (OPMHUPOBAHMM MBIIUICHHUS W KYJbTYpPhl JIMYHOCTH, €€
(YHKIIMOHAIBHOH IPaMOTHOCTH, HEOOXOIUMOMN UIS PELICHUs MPaKTHIECKUX
3ama4 M JKOJOTMYECKH OOOCHOBAHHOTO OTHOIUEHHUSI K CBOEMY 3JOPOBBIO H
MIPUPOAHOMN cpene

3.2 ChopMupoBaHHOCT yYMEHHMH KPUTHYECKH AaHAJIM3HPOBATH XHUMHYECKYIO
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UHPOPMALIMIO, TOJNYYaeMyl) M3 PasHBIX HMCTOYHHKOB (CpPEICTBA MAacCOBOU
KOMMYHHUKALMH, CeTh MIHTEepHET U npyrue)

33 ChopmupoBaHHOCTH ~ yMEHUN  COONMIONATH  MPaBHJA  DKOJOTHYECKH
11es1ecoo0pa3Horo MOBEACHHUs B OBITY W TPYAOBOH NEATENBHOCTH B LEJSIX
COXPaHEHHUs1 CBOETO 340POBbs U OKPY KAOLIEH NPUPOLHON Cpenbl

34 Oco3HaBaTb OMAaCHOCTb BO3JENUCTBUS HA KUBbIE OPraHU3MBbI OINpeeeHHbIX
BEIIECTB, MOHNMas cMbIci nokaszarens [1/1K, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIECHNUs] U NPENOTBPALEHUs UX BPENHOrO BO3ACHUCTBUS HA OpPraHU3M
YeJI0BeKa

3.5 ChopmMupoBaHHOCTh yMEHHI TPOBOIWUTH BBIUUCICHHS C HCIOIb30BAHHEM
MOHATHST "MaccoBasi JOJIl BEIIeCTBA B pacTBope”, OOBEMHBIX OTHOLIEHHH
ra3oB NPU XUMHUYECKHX PEAKIUSIX, MAcChl BEIECTBA MM OOBEMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BEINECTBA, Macce WM OOBbEMy OIHOTO U3
YYaCTBYIOIINX B PEAKIIMU BELIECTB, TEIIOBOro 3((eKkTa peakuuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLECTB, MPEBPAILEHUs] U COXPAHEHUS S3HEPTUU

Tabmuua 15.3

[Iposepsiemble 3nemenThI conepskanus (11 kmacc)

Kon IIpoBepsieMblil 3IEMEHT COAEeP KaHNs
1 TeopeTnyeckrue OCHOBbI XUMUHU
1.1 XuMuueckuil 3JaeMeHT. AToM. Slnpo atoma, HM30TOMBL. DJNEKTPOHHas 00O0JIOUKa.

DHepreTHyecKue YpOBHH, NOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-3JIeMEHTHI.
OcobeHHOCTH pacrpeneneHnss 3JIEKTPOHOB MO OpOWTaNsIM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPHOAOB. DINEKTPOHHAS KOH(PUTYPaLIUs aTOMOB

1.2 Ilepuoanueckuii 3akoH u Ilepuonnueckas cucrema XUMHUYECKHUX djeMeHTOB J[ M.
Menpneneea. CBs3b mnepuoauyecKkoro 3akoHa u Ilepuogudeckoil cucTeMbl
xuMmuueckux sineMeHToB J[M. Menneneesa ¢ COBPEMEHHON TEOpHEW CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XHUMHYECKUX D3JIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX M CJIOXKHBIX BELIECTB MO IPYyTIaM U epruoaaM. 3HaueHne
MEePUOUYECKOrO 3aKOHA B PA3BUTHH HAyKHU

1.3 Ctpoenne BemecTBa. XUMHUECKasl CBsI3b. BUIABI XUMUYECKOH CBS3U (KOBaJEHTHAs
HETOoJsIpHAasl U TOJSIpHAs, MOHHAs, MeTajundeckas). OHBI. KaTHMOHBI M AQHUOHBL
MexaHn3Mbl 00pa30BaHMsl KOBAJICHTHOW XMMHUYECKON CBsI3U (OOMEHHBIN M TOHOPHO-
aKLENTOPHBIH). BonopoaHast cBsi3b

1.4 BanentHocTh. DneKTpOOTpULATENEHOCTE. CTENEeHb OKUCIEHUS

1.5 BemectBa MONEKyJSIPHOTO U HEMOJICKYJIIPHOTO CTPOEHHS. 3aKOH TOCTOSIHCTBA
COCTaBa BELIECTBA. [HMbl KPUCTALIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEIECTB OT THIIA KpHCTaHHI/I‘{eCKOﬁ PELICTKH. Tlousitne o AUCIIEPCHBIX CHUCTEMaAX.
HctuHHBIE U KOJUTOUIHBIE paCTBOPBL. MaccoBasi OISl BEIIECTBA B PACTBOPE

1.6 Knaccupukauus HeopraHudeckux coenuHeHnid. HomeHknaTypa HeOpraHHYECKHX
BEIIECTB
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1.7 Xumnueckas peakuusi. Kinaccupukanus XUMHUECKUX PEAKLUUH B HEOPTaHMUECKOH U
OpraHUYeCcKON XMUMHUHU. 3aKOH COXPaHEHHs MacChl BELIECTB, 3aKOH COXPaHEHUs U
MIPEBPALIECHNs SHEPTUU TPU XUMHUUYECKUX PEAKLUIX

1.8 CKOpOCTDb peakiiy, €e 3aBUCUMOCTh OT PA3JINYHBIX (DAKTOPOB

1.9 Obparumble peakuuu. XUMHYECKOe paBHOBecHe. akTOpbl, BIMAOLINE HA
cOCTOssHMe XuMHu4deckoro pasHosecus. Ilpunuun Jle atense

1.10 OnextponuTuueckas auccoruanusi. CunbHble U cnabpie snexTponutel. Cpena
BOJOHBIX paCTBOPOB BCILICCTB. KHCJAA, HefITpaHbHaﬂ, mieJIOYHast. PeaKL[I/II/I HOHHOI'O

oOMeHa
1.11 OKHUCIUTENIbHO-BOCCTAHOBUTEIBbHBIC PEAKLIIH
2 Heoprannueckas xumus
2.1 Hemeramnbr. Ilonoxenune Hemeramnos B Ilepuonudeckod cucteMe XUMHYECKHUX

snemeHToB J[ M. MenneneeBa u 0OCOOEHHOCTH CTpOoeHHs aromMoB. Pusnyeckue
CBOHCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAIOB (Ha NpHMepe KHUCIOpPOAa, CEpHl,

docdopa u yriepona)

22 XUMHUYEeCKHE CBOMCTBA BAXKHEUITNX HEMETAJUIOB (TaJIOTeHOB, cepbl, a30Ta, pocdopa,
yIJepona U KPeMHHUsS) U X COEAMHEHUH (OKCHIOB, KHCIOPOACOAEPIKALINX KUCIOT,
BOIOPOIHBIX coenanHeHWH). [IpuMeHeHHe BaKHEHIIMX HEMETAIUIOB M HX
COeIMHEHU N

23 Meramnel.  Ilonoxxenue wMeramnoB B Ilepuoandeckoll cuCTeMe XHMHYECKUX
snemeHToB J[ M. MenneneeBa. OcoOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JIOUEK
aroMoB MertayuoB. Obmue ¢usnueckue cBoiicTBa MeTamaoB. CIiaBbl METaJLIOB.
DNEeKTPOXUMHUYECKUM psil HANIPSKEHUH METaNJIOB

2.4 XUMHUYECKHE CBOWMCTBA BAXXKHEHINMX METAJUIOB (HATPUH, KaWid, KaJbIMi, MarHWi,
ATIOMUHUMA, [WHK, XPOM, JKE€JIe30, Meab) W ux coeauHeHwil. OOmme CrocoOb
noJiydeHust MeTayyioB. [IpuMeHeHre MeTaioB B ObITY U TEXHUKE

2.5 I'enetnueckass CBA3b HEOPraHMYECKUX BELIECTB, MPUHAMJIEKALIUX K Pa3IUIHBIM
KJlaccaM

3 XUMHS U KU3Hb

3.1 Ponp xumum B o0ecrmeueHUH SKOJIOTUYECKOW, JHEPreTUYECKOM W MHUIIEeBOU

6630HaCHOCTI/I, Pa3BUTHU MEOULIUHBIL. Tlonsatue o HAay4YHbIX ME€TOHaX IIO3HAHUA
BEIECTB U XUMHUYCCKUX peaKLII/Iﬁ

32 [Ipencrapnenust 00 OOMMX HAYYHBIX MPHHIUIAX MPOMBIILICHHOTO TMOJYyYeHUs
BAXHEHIINX BeLECTB. YeJOBEK B MHPE BELIECTB U MaTepHaJOB. BaXKHEHIIUE
CTPOMTENbHBIE MaTepuaibl, KOHCTPYKLIMOHHBIE MAaTepUaNibl, KPAaCKHU, CTEKJIO,
KEpaMUKa, MaTepuajbl Uil DSJEKTPOHUKHM, HAHOMATEpHasbl, OpPraHuYecKue |
MUHEpaJbHbIC YI00OpEHUs

33 XUMUSA U 300pPOBbE UEJOBEKA. MPABUIIA UCITOJIB30BAHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiIa OE30MaCHOTO HCIIOJIb30BAHMS MPETAPaTOB ObITOBON XUMHUH B MTOBCEITHEBHON
JKU3HU
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KanenaapHo-reMaTn4yeckoe mjiaHupoBaHue
10 knace
2 4yaca B HeJe10, 68 yacoB B roa

No KoanuecTBo uacos

n/ Tema ypoxa Kontpoabn
Bcero
n bie paboThI

pakTuyecku
e padoTnI

ITman

HaTa u3sydeHust
10a

daxt

IIpenmeT opraHmIeckol XUMHH, €6
BO3HUKHOBCHUE

Opranuueckast XuMus, eé
pa3BUTHE U 3HAUECHUE

Teopus CTpOEHUsI OPraHUYECKUX
coenuHeHuii A. M. bytneposa

OcHOBHbIE MOJIOKEHUS TEOPUU
4 CTPOEHHsI OPTaHUYECKUX 1
coequHeHuit A. M. bytneposa

IIpencraBnenue o
5 KJIacCU(pUKALIUN OPraHUIECKHX 1
BELIECTB.

Howmenknarypa
(cucremarudeckas) u
TPHUBUAJIBHBIC HA3BAHUA
OpPTraHUYCCKUX BECIICCTB

7 AJTIKaHBI; COCTaB U CTPOCHHE 1

AJTKaHbI: TOMOJIOTUUECKHUH Pl 1

MeTaH 1 3TaH — npocTenuue
MPEACTABUTENH aJTKaHOB

10 MeTaH U 3TaH — NOJYUYCHHUE, 1




XUMHYECKHE CBOMCTRA,
MPUMEHEHNE

AJIKEHBI. COCTaB U CTPOEHUE,

11 .
CBONCTBA

12 AJKeHBI: CBOWCTBA
OTUIEH U NPOIUJIeH —

13 MPOCTENIINE NPEACTABUTENN
AJIKEHOB

14 DTuieH U NpoIuiieH — CBOMCTBA,
MIPUMEHEHNE
[IpakTrueckas padora Ne 1.

15 «ITonydyenue 5TUNEHA U U3yUEHUE
€ro CBONCTB»
AKaIUCHBL, COCTAB, CTPOCHHE,

1o TOMOJIOTHYECKUHN P
Bbyranuen-1,3 u metunOyTanueH-

17 1,3. Ilony4yeHnne CUHTETHYECKOTO
Kay4dyKa U pe3UHBI
AJIKHHBL: COCTaB U 0COOCHHOCTH

18 CTPOCHUSL, FOMOJOTUYECKUH PSIA.

19 ALETHJIEH — MPOCTEUIINA
MIPEACTaBUTENb AIKUHOB

20 Brraucnenus no ypaBHeHUIO
XUMHUYECKON peakLuu

1 ApCHBI; COCTaB, CTPOCHIE,
TOMOJIOTHYUCCKUHU PAL

2 benson u Tonyos. TokCcHYHOCTB

apeHoB

23

T'enetuueckast cBs3b




YTJIEBOAOPOAOB, MPUHAJIEIKALITIX
K Pa3JINYHBIM KJlaccam

Pemenue 3amanuii Ha

24 COCTaBJICHHE YPaBHEHUM 110
L[EMTOYKaM IPEeBPALLECHUN

95 IIpupoxnbIe HCTOTHHUKH
VIICBOAOPOIOB
IIpupoxansIii ra3 1 MONyTHBIE

26 HEQTIHBIC Ta3bl

77 Hedts: cocras, cBoiicTBa

28 Hedtr u nponykrer €€ nepepaboTku

29 O0o00mmeHne U CHCTEMATH3ALHS

3HAHUHI M0 pa3AcIy «YTICBOAOPOIBI)

30 KoHTponbHas paboTta 1o pazaeny
«YrneBoaopoab
IIpeacnpHBIC OMHOATOMHBIC CITHPTHI:

31 CTPOCHHUE, TOMOJIOTHICCKUN PSI,
H30MEPHSL.

30 Meranon u 3Tanon. Boxopoanas
CBi3b

33 MHOroaToMHbIE CIINUPTHL: CTPOCHUC,
COCTaB.

34 ITUNCHITHKOND U TIHLEPHH

35 DCHOI: CTPOCHUC MOJICKYIIHI,
(huzHYCCKUE CBOMCTBA, OMYICHUC

36 deHoJI: XUMHUYECKHE CBOMCTBA,
MPUMEHEHUE

37 AnbACTHABL. CTPOSHUE. H3OMEPHS,

CoCTaB




38

dopMampICTHI U AICTATBIACTH.

39 Ketonsnl. Anieton
OxHOOCHOBHBIE PEICIBHBIC

40 KapOOHOBBIE KHCIOTHI: CTPOCHHE,
COCTaB.

41 MypaBbHHas U YKCYCHAsl KUCJIOTA
[IpaxTrueckas padora Ne 2.

42 «CBoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTHD?
CreapuHOBast U OJIEMHOBAsI

43 KUCJIOTBI, KaK MPEACTaBUTEIN
BBICHINX KapOOHOBBIX KHCIIOT
MbLia Kak COJNM BBICIIUX

44 KapOOHOBBIX KHCIIOT, HX MOIOIIEe
NEeUCTBUE
Crnoxnble 3¢pUpbI Kak

45 MPOM3BOIHBIE KAPOOHOBBIX
KUCJIOT.

46 Tupponus ciaoxkHBIX 3G upoB

47 Kuper: oOmas xapakTeprucTuka

48 Kupsl: runponus, npuMeHeHue,
Ouonornveckas poib KHPOB

49 VYrneBoapl: cOCTaB, KIACCH(PUKALHSL.

50 Baxwneimue npenctaBuTenu:
TIIOK03a, QPpyKTO3a

51 Baxwneimue npenctaBuTenu:
caxaposa

57 Kpaxman u nemnonosa kak

MPUPOIHBIE TOJIUMEPDI




53

O06o01eHre u cucTeMaTH3aLus
3HAHUN 1O pasneny
«Kucnopoacoaep:xamue
OPraHUYE€CKHE COCTUHEHUS

54

KoHTponbHas paboTta 1o pazaeny
«Kucnopoacoaep:xamue
OpraHUYeCKUe COeTUHEHHSDY

55

AMuHBL 00II[as1 XapPAKTCPUCTHKA,
CTPOCHIE

56

AMHHBI: METUJIAMHAH U aHUJIMH

57

AMHHOKHUCITOTHI KaKk aM(OTCPHBIC
OPraHUYCCKUC COCTUHCHUS

58

Bbuonoruueckoe 3HaueHne
aMHUHOKUCHOT. IlenTunel

59

benxu kak mpupoaHbIe
BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

60

Benku: cBoiicTBa, OHOJIOrHYECKOE
3HAYEHHUE

61

OCHOBHbIe IIOHATHUA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
CcOoeqUHEeHUN

62

[Tonumepel: cTpoeHHE, COCTAB,
MHOT000pasue

63

OCHOBHbIe METOABI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coenuHennii. [lnacTMaccel,
Kay4yKHd, BOJIOKHA

64

IInacTmaccel, kay4yKkH, BOJIOKHA




Pemenue 3a1a4u Ha BBIBO

65 XUMHUYECKUX (hOPMYJT IO 1
MPOAYKTaM rOpeHust
Pemenne 3ananuii Ha
66 COCTaBJICHUE YPAaBHEHUN peaKLUil 1
IO LIeNIOYKaM NPEeBPaLeHUN
O06obumenne u cucTeMaTu3anus
67 . Y .
3HaHui o reme "BMC
O06obumenne u cucTeMaTu3anus
68 3HAHUH 32 KypC OpraHu4eCcKon 1
XUMUHU
69 IloBTOpEHNE MPONIEHHOTO 1
70 IloBTOpEHNE MPONIEHHOTO 1

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

70




Kaﬂeﬂz{apﬂo-TeMaanecmoe IJIAHHPOBAHHE

11 kaace
Ne KosauuyectBo uacos
JaTta usydeHust
n | Tema ypoka Kourpoabubie | IlpakTuueckn 11a
/ Beero padoTsI e paGoThI Maan ¢pakr
n

XUMHAYECKUH 3JIEMEHT. ATOM.

DnexTpoHHAs KOH(pUrypauus
aTOMOB

Ilepuoanueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHUeCKuX aemMenToB J1. 1.
Menneneesa

Cas3pb [leproauueckoro 3akoHa 1
cuctemnl [l . Menaeneesa ¢
COBPEMEHHOU TeOpUEH CTPOEHHUs
aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB
U UX COCUHEHUH M0 rpynnam u
NepUOIaM.




3HavYeHHE NePUOTUIECKOTO
3aKOHAa U CUCTEMbI XUMHYCCKUX
anementoB JI. 1. MeHneneena B
Ppa3BUTHH HAYKU

CtpoeHue BemiecTna.
Xumudeckasl CBsI3b, €€ BHIbI

Mexann3Mbl 00pa3oBaHus
KOBAJICHTHOH CBsA3U. BonoponHas
CBSI3b

BaneHTHOCT®.
DJNEKTPOOTPULIATEILHOCTD.
CreneHp OKUCIICHU.

10

BemecTsa MONEKyYJJISIPHOTO U
HEMOJIEKYJIIPHOIO CTPOEHUSL.

11

IlonaTue 0 gucnepcHeIX
cucreMax. MctunHble n
KOJUIOUJHBIE PACTBOPBL

12

MaccoBas noas BelecTsa B
pacTBope

13

Knaccnpukanus u HOMEHKIATypa
HEOPTraHUYECKUX COCAVHECHUI.

14

T'enetuueckast cBs3b
HEOPraHWYECKUX BELIECTB,
Pa3JIMYHBIX KJIACCOB

15

Knaccnpuxanms xumMuaeckux
peakuuii B HEOPraHU4eCKON 1
OPraHUYe€CKON XUMUH.

16

3aKOH COXpPaHEHUs MacChl




BEIIECTB; 3aKOH COXPAHEHHUs U
MpEeBPAaLEeHNs SHEPTUH IIPH
XHMHYECKUX PEAKLIMIX

17

CxopocCThb peakLuy.

18

OOGpatumble peakLuu.
XUMHUYECKOE PABHOBECHE

19

IIpakTrueckas padora Ne 1.
«BnusiHue pa3anyHbIX HaKTOPOB
Ha CKOPOCTb XUMHUYECKOU
peaxkun»

20

DNEKTPOTUTHIECKAS
nucconmanus. Ilorsatue o
BOIOpoAHOM mokasarene (pH)
pacTBopa

21

Peakuuu nonsoro oOmeHa.

22

I'uaponus opraHuvyeckux u
HEOPTaHUYECKUX BEILIECTB

23

OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIHH.

24

[TousiTue 006 3mexTpoan3e
pacIuiaBOB U PacTBOPOB COJEi

25

O06o01eHne U cucTeMaTH3aLus
3HAaHUI 1O pa3aeny
«Teoperndecknue OCHOBBI
xumumn». [lonroroska k
KOHTPOJIBHOH padore

26

KonrponbHas paboTta 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHUI»




27

Mertanibl, UX MOJOKEHHE B
Ilepuoanueckont cucreme
XUMHUeCKuX aemMenToB J1. 1.
MenneneeBa U 0COOEHHOCTH
CTPOEHHS AaTOMOB.

28

OO6mue pusnyueckue CBOMCTBA
MeTautoB. CIocoOB! OTyUEHUs
MeTaJlJIoB

29

CIuraBsl METAJUIOB.

30

DNEKTPOXUMUUYECKUH P
HaIpPsKEHUH METaJIOB

31

XUMHUYECKHE CBONCTBA
BAXHEHIINX METAJIOB (HATPHIA,
KaJINi) ¥ UX COeNUHEHUN

32

XUMHUUeCKHEe CBOMCTBA
BXKHEUIINX METAJUIOB ( KaJIbLIUIA,
MarHui, aJFOMUHAN) U UX
COeMUHEHUI

33

XUMHUYECKUE CBOWMCTBA XpoOMa U
€ro COeIMHEHUI

34

XUMHAYECKHE CBOUCTBA MEOHU U
€ro COeNUHEHUN

35

XUMHUECKHe CBOUCTBA LIMHKA U
€ro COeNUHEHUN

36

XUMHUECKHe CBOUCTBA »Keje3a U
ero coeIMHeHU N

37

[IpakTrueckas padora Ne 2.
"PerieHne sKCrepUMEHTAIbHBIX




3amay no teMe «Metabn"

O0001EeHre U CUCTEMATU3ALUS

38 3HaHu# 1o Teme "Metasibr"
HemeTtannbl, ux mojoxxeHue B

39 Ilepuoanueckont cucreme
XUMHUeCKuX aemMenToB J1. 1.
Menneneesa

40 OcobeHHOCTH CTPOCHUS aTOMOB
HEMETAJIJIOB

41 ®usnyeckue CBONCTBA
HEMETAJJIOB.
AnnoTponusi HeMeTauoB (Ha

42 MNpUMEPE KUCIOPOAA, CEpPBL,
docdopa u yrnepona)

43 XUMHUYECKUE CBOWMCTBA rajJOreHOB
U UX COCNUHEHUN

44 XuMHUecKue CBONCTBA CEPBI U
€ro COeIMHEHUI

45 XUMHUYECKUE CBOWCTBA a30Ta U
€ro COeIMHEHUI

46 Xumudeckue coiictea ¢ocdopa
Y €0 COeIMHEHU

47 XUMHUYECKUE CBOWMCTBA yIiiepoaa
Y €0 COeIMHEHU

48 XHUMHUECKHEe CBONCTBA KPEMHHUS U
€ro COeIMHEHUI

49 IIpumenenne BaxHEHAIINX

HEMCTAJJIOB




50

[IpumeHeHne BasKHENIIMX
COeMUHEHHIT HEMETAJIJIOB

51

O0o001enne 1 cUCTEMATHA3 AL
3HaHUH 110 TeMe "MeTtaiuibl U
Hewmeramnsr"

52

O0o001enne 1 cUCTEMATHA3 AL
3HaHUH 110 TeMe "MeTtaiuibl U
Hewmeramnsr"

53

[IpaxTrueckas padora Ne 3.
((PeLHeHI/Ie BKCHepI/IMeHTaHbeIX
3agad4 o teme "Hemeramisr"»

54

ITonroroBka Kk KOHTPOJBHON
paborte mo Temam «MeTayb U
«Hemerannbny

55

KontponbHas paboTa mo Temam
«Metamnbey 1 «Hemeraninbn

56

Heopranuueckue u opranuueckue
KHUCJIOTBI.

57

Heopranuueckue u opranuueckue
OCHOBaHUs

58

AmdoTepHbIe HEOPTAHUIECKHE U
OpraHU4YeCKHE COeNUHEHUS.

59

T'enetuueckast cBs3b
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB

60

Ponb xumuu B obecrieueHnu




JKOJIOTUYECKOI 0€30IMacHOCTH

61

Ponb xumuu B obecrieueHun
SHEPreTUYECKON U MULLEBOM
6e3omacHocTH

62

[Ipencrapnenust 06 oOIMX
HAaY4YHBIX IPUHIHITIAX
MPOMBIIIJICHHOTO MOJIYYCHUA
BaKHEUIIINX HEOPTaHUYCCKUX
BEILECTB

63

[Ipencrapnenust 06 oOIMX
HAaY4YHBIX IPUHIHITIAX
MPOMBIIIJICHHOTO MOJIYYCHUA
BaKHEUIIINX OpPTaHHUYCCKUX
BEILECTB

64

Yenosek B MUPE BELIECTB U
MaTepHuaioB

65

YenoBek B MHUPE XUMHNYECKHUX
peakuuii

66

HaqubIe METOABI TIO3HAHUA
BEIECTB U XUMHUNYCCKHX SIBJIEHUH

67

XHUMHUS U 300POBbE YEIOBEKA

68

PesepBHbIi ypok

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68










