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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMmMa Mo XWMMHUM Ha ypOBHE cpeaHero ooOmero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
@enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepauuny,
TpeOOBaHUH K pe3ynbTaTaM OCBOCHMs (efepanbHON 00pa30BaTeIbHON MPOrPaMMBbl CPETHETO OOIIEro
obpazoBanus (OOII COO), npexacraBieHHblx B DenepaabHOM TOCyIapcTBEHHOM 00pa3oBaTeIbHOM
craggapre COQO, c¢ yuérom Konmenmuu mnpenomaBaHusi Y4eOHOro mpeaMera «XHUMHS» B
o0pa3oBaTenbHBIX Opranu3anusax Poccuiickoit @eneparum, peaanu3yomuX OCHOBHBIE 00pa30BaTeIbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX MOJIOKeHHUH «CTpareruu pa3BuTus Bocniutanus B Poccuiickont @enepannn Ha
nepuof 10 2025 rona» (Pacniopsxkenue IlpaBurenscrea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOZ0B K pa3paboTKe MporpamMmbl MO XHUMHH, K ONpPEICIICHHI0 OOIIeill cTpateruu
00y4eHHs, BOCIIUTAHHS M Pa3BUTHsI, 00YJaIOLINXCS CpeACTBaMHU ydeOHOro npeameta «Xumus» ais 10—
11 kmaccoB Ha ©a30BOM YpOBHE COCTaBWJIM KoHIeNnTyaibHble mnonoxenus OI'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeJIeH, COZIep)KaHus, pe3ylbTaTOB OOY4YEeHHs M TpPeOOBAaHHM K YpPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3zoBaHMe, MOJTYyYaeMOe BBITYCKHHKAMU 00Ie00pa3oBaTelbHON OpraHU3alH,
SBIIAETCS HEOThEMJIEMOM YacThi0 HUX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEPIIAIOLIUM 3TallOM
peain3allii Ha COOTBETCTBYIOLEM €My 0a30BOM YpPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIUX LEJIOCTHON
CHUCTEeME XHUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaloTCs T[O3HAHUSA 3aKOHOB MPHUPOJIBI,
(dbopMHUpOBaHKS MUPOBO33PEHHSI M OOIIEH KYIBTYpPhI YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 00OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3I0pPOBBI0 M NPUPOIHON cpene. Peamnsyercs xumudeckoe oOpa3zoBaHHE
o0ydJaromuxcs Ha YpOBHE CPEIHEro o0IIero o0pa3oBaHMs CPEACTBAMU y4eOHOTO MpeaMeTa «XUMUs,
COJIep>KaHuE U MOCTPOSHUE KOTOPOTO ONpeAeNieHbl B TPOrpaMMe M0 XUMUH C YUETOM crielu(PUKU HAYKU
XUMHH, €€ 3HaYCHUS] B MO3HAHUM IPUPOJBI U B MaTEpUAJIbHOMN KU3HU OOILECTBA, a TAKXKE C YUETOM
OOIIMX 1eNel U MPHUHIIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHET0 OOIIEero
obpasoBanus B Poccuiickoit @enepanuu.

XUMHUSL Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HrpaeT ocoOyl pojib B COBPEMEHHOMN
LUMBUJIM3ALMM, B CO3JaHUM HOBOW 0a3bl MaTepuaibHOM KyinbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHNE PAIMOHAIBHOTO HAYYHOTO MBIILIECHUS, B CO3JIaHUE IIEIOCTHOTO MPEICTaBICHUS 00
OKpY’KaIoIlleM MHpE KaK O €IMHCTBE NMPUPOIbI U YeJIOBEKa, KOTOpoe GOpMUPYETCsl B XMMHH Ha OCHOBE
ITOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHMSI B3AUMOCBS3H MEX]y CTPOEHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTMHU PUMEHEHUS.

TecHO B3aMMOJENCTBYSI C JAPYTMMH €CTECTBEHHBIMM HayKaMM, XMMHs CTajla HEOTHEMIIEMOMU
4acTbI0 MUPOBOH KYJIBTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEUIHOIO TpPyJa U KU3HHM Ka)JI0r0 wWieHa
obmectBa. CoBpeMeHHas XUMHS Kak HayKa CO3HMJaTellbHasi, KaK HayKa BBICOKMX TEXHOJIOTHH
HalpaBJieHa Ha pelIeHHEe TII00aJbHBIX MPOOJEM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOH, IKOJIOTHYECKON 0€30MaCHOCTH U OXpaHbl 370POBBSI.

B cooTBeTrcTBUU ¢ 0OUTUMU HENSIMH U MPUHIUAIIAMHA CPEIHET0 0011ero 00pa3oBaHUs COIEpKAHNE
npeamera «Xumus» (10—11 kiaccsl, 6a30BbIH YpOBEHb U3Y4EHUS) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO
Ha  OOMIICKYJbTYPHYIO TMOATOTOBKY  OOy4YalomMXCs, HEOOXOAUMYID WM IS BbIpaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKJIKOYEHHMS B JKU3Hb COLMYMA, MPOJOJIKEHHS
o0pa30BaHMs B pa3IMYHBIX 00JIACTIX, HE CBS3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocTaBisOmUMHU TIpeaIMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «OpraHudeckas XUMUsS» U
«O0masi ¥ HeopraHuyeckas XHUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpP>KaHUS KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOM HayKW: CHCTE€Ma 3HAHUH 10 HEOPraHWYEeCKOH XUMHM (C BKIIOYEHHEM 3HAaHUU U3
olmiel XMMUM) U opraHuyeckoil xumuu. PopMUpOBaHHE JAHHON CHCTEMbl 3HAHMHM MPH HU3YYEHHH
npeamera o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEI0 MHOT000pa3Hsl BELIECTB HA OCHOBE OOIIMX
MOHSATHUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepkanust KypcoB — «Opranndeckas XuMmus» u «O011as 1 HeopraHudeckast XUMHsD)
chopMUpOBaHa B MporpamMme IO XHMHUU Ha OCHOBE CHCTEMHOrO MOJXOJa K H3Y4YEHHIO Y4eOHOTO
MaTepuaia U OOYCJIOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM pA3BUTHUEM 3HAHUN Ha ONpeAeTIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYecKOi XMMHUU BEIIECTBA PaCCMAaTPUBAIOTCA Ha YPOBHE



KJIACCUUYECKOU TEOPUHU CTPOCHUSI OPTAaHMUECKUX COECIMHEHUM, a TAaK:Ke Ha YPOBHE CTEPEOXUMHUUECKUX U
ANIEKTPOHHBIX MPEICTaBICHU O CTpoeHHH BemiecTB. CBeleHUS 00 M3ydaeMbIX B Kypce BelecTBax
JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTUYECKU aKTHBHBIX COeIUHEHUH. B Kypce
OpPraHMYECKON XHMMHMU TOIY4YaloT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHuMs NIEPBOHAYAIILHEIC TIPECTABICHUS O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX MPH3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUECKOHN peaKkItu.

[Tox HOBBIM YTIIOM 3peHHS B IpeaIMeTe «XUMHs» 0a30BOT0 YPOBHS pacCMaTPUBACTCS M3YUEHHBIN
Ha YpPOBHE OCHOBHOT'O O0IIero o0pa3oBaHMs TEOPETUUECKUN MaTepHual U (PaKTOJIOTMUYECKHE CBEICHUS O
BEILECTBAX M XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi 1 HeoOpraHudeckass XuMHusi»
oOyyarolmuMcsi TPEIOCTaBIsAETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE [EPUOJIMYECKOTO 3aKOHA C
OOIIETEOPETUYCCKUX M METOJOJIOTHUSCKUX TO3MIHMHA, TIyO)Ke MOHITh HCTOPUYECKOE HM3MEHCHHE
(YHKIHHA 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIOIMICH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BaKHEWIIMX BEIIECTBAX, HMX COCTaBE, CTPOCHHUHM, CBOMCTBAX H
MPUMEHEHUH, a TaKXKe O XUMHUYECKHUX pEeaKLHUsAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomnounHsiercs B Kypcax 10 u 11 kinaccoB asieMeHTaMu CoJepKaHusl, UMEIOIMMU KYJIbTYpPOJOTHYECKUN U
MPUKJIAHON XapakTep. ODTHU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBS3H XUMHH C JIPYTHMH
HayKaMH, DPACKpBIBAlOT €€ poJib B TIO3HABATEIBHOM M TMPAKTUYECKOW JACSITEIBHOCTH YeJIOBEKa,
CHOCOOCTBYIOT BOCHHTAHHUIO YBaXXEHHUS K IPOLIECCY TBOPUECTBA B OOJACTH TEOPHH M MPAKTUYECKUX
MPUIOKEHUA XHUMHH, TOMOTAIOT BBITYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX TIPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICITUBATh HH(GOPMAIIUIO U TPUMEHATH €&
JUTSL TIOMIOJIHEHMSI 3HAHUWH, PEIICHHUS WHTEIUICKTYaJIbHBIX M IKCIIEPUMEHTAJIBHBIX HCCIEI0BATEIbCKUX
3a1ad. B nenom comepikanue yueOHOro npeamera «XUMHs JAHHOTO YPOBHS U3YYEHHUS OPUEHTUPOBAHO
Ha (popmupoBaHUE y 00yUYAIONTUXCS MUPOBO33PEHUYCCKON OCHOBBI JUIsl TOHUMAaHUS PIIIOCO(PCKUX HIIeH,
TaKMX KakK: MaTepHalbHOE €IWHCTBO HEOPraHMYECKOTO M OPraHU4YeCKOro MHpa, OOYCIOBICHHOCTh
CBOWCTB BEIIECTB HMX COCTAaBOM U CTPOCHHMEM, I[I03HABAEMOCTh MPHUPOJHBIX SBJICHUM IMTYTEM
OKCIIEPUMEHTa M pEHICHHUS MPOTUBOPEUMH MEXAYy HOBBIMH (akTaMH U TEOPETUYECKUMU
MIPEMOCHUIKAMHU, OCO3HAHHE POJIM XHMHU B PEIICHUH 3KOJOTHYECKHX MPOOJeM, a Takke Mmpodiem
cOepekeHUsI SHEPTeTHUYECKUX PECYPCOB, ChIPbsI, CO3JJaHMs HOBBIX TEXHOJIOTUN U MaTepUAIOB.

B murane pemieHus 3amad BOCHUTAHUWSA, PA3BUTHS W COIMATU3AIMH OOYYAIOIMIMXCS MPUHSTHIC
porpaMMoil 1O XHUMHUU TOAXOAbl K OIPEACNICHUIO COJEpKaHUS M TIOCTPOEHUS MpenMeTa
MpeAyCMaTpuBaOT (OPMHUPOBAHNE YHUBEPCATBHBIX YUCOHBIX JCHCTBUMN, UMEIOMNUX 0a30BOE 3HAUCHUE
JUTS pa3NTUYHBIX BUIOB JIESATEIBHOCTH: PEUIeHU IpobiieM, oucKa, aHanu3a u 00paboTku uHpopmanuu,
HEOOXOUMBIX Il TPUOOPETEHHUs OIbITa TPAKTUYECKOW U HCCIEIOBATEIBCKON JesSTEIHHOCTH,
3aHUMAIOIIEN Ba)KHOE MECTO B MO3HAHUU XUMHH.

B mpaktuke mpemnogaBaHus XMMUM KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK U Ha
YPOBHE CpEAHEro OOIIero o0pa3oBaHMs, TIPU OMPEACTECHUN COAEPKATETbHON XapaKTePUCTUKH IeJei
M3y4YeHUs TMpeaMeTa HalpaBlieHHEeM TEePBOCTEIICHHOW 3HAYUMOCTH TPAJWIMOHHO TPHU3HAETCA
(dbopMHpOBaHHE OCHOB XUMHUYECKOM HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON
NESITeTFHOCTH YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJIbTYphl. C METOAMYECKOM TOUKU
3pEHUSI TAKOM MOJAXO/ K OIPEIETICHUIO LIeJIel U3yUeHUs ITPEAMETA SIBISETCS BIIOJIHE ONPAB/IaHHbIM.

CornacHo TaHHOW TOYKE 3PEHHUs TJABHBIMHU LIETSIMU M3YYCHHs TIpeAMeTa «XUMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpPOBAHHE CHUCTEMBI XUMHUYECKUX 3HAHWUN KaK BOKHEUINEH COCTaBISAIONICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKAT KITFOYEBBIC MOHATHS, (QyHIaAMEHTAIbHBIC
3aKOHbl U TEOPUU XUMHUHU, OCBOCHHE $3bIKa HAYKH, YCBOEHHE M IOHHMAHUE CYLIHOCTH
JIOCTYITHBIX 00OOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJICHHE C HCTOpUEH HX
pa3BUTHUS U CTAHOBJICHHS,

e (¢opMHpOBaHHE W PA3BUTHE TMPEACTABICHUN O HAyYHBIX METOJaX IIO3HAHHUS BEIIECTB M
XUMUYECKUX PEaKINi, HEOOXOIUMBIX JIs MPUOOpPETEHUS YMEHHUM OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M XUMHUYECKUX SBJICHUW, HMEIOIIMX MECTO B NPHUPOAE, B MPAKTUYECKOW H
TIOBCETHEBHOM KU3HU;



® Da3BUTHE YMEHHMHA M CHOCOOOB JAEATENBHOCTH, CBA3aHHBIX C HAONIOJCHHEM M OOBSICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHHEM TPAaBHIT 0€301TaCHOT0 00OpaIleHHUs ¢ BEIECTBAMH.

Hapsiny ¢ aTuMm, conepkaTenbHas XapaKTepHCTHUKA IeJed W 3afad W3ydeHHs INpeaMeTa B
porpaMMe Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B
cucteMe cpenHero oomiero ooOpazoBanusi. CerogHs B NPENOJaBaHUM XUMUU B OOJbIICH CTENEHU
OTHAETCsl MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COepXaHus OO0y4yeHUs, OPUEHTUPOBAHHON Ha
MOJITOTOBKY BBITYCKHHKA 00I1€00pa30BaTeIbHON OpraHM3aluy, BIAJCIONIEr0 He HaOOpOM 3HAaHUH, a
(GYHKIIMOHATIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHMSIMH aKTHBHOTO TMOJYYECHUS 3HAHUU U
NPUMEHEHHS UX B PEATbHOMN KU3HU JUIS pEILICHHsI TPAKTUYECKHUX 3a/1a4.

B cBs3u ¢ 3TUM mpu M3ydeHUHU MpeaMera «XHUMHS» JOMHUHUpPYIOIIEee 3HaYeHHE MPUOOpeTaroT
TaKue LeJH U 331a4H, KaK:

ajanrtanus oOydaroluxcs K YCJIOBUAM JUHAMHYHO pa3BUBAIOIIETOCs MHpa, (opMHUpOBaHUE
MHTEJUIEKTYaJJbHO ~ pPa3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa3OBaHHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MPHUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIECTBAMU U MX IPUMECHEHUEM;

dbopMupoBaHue y OOy4YalOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH), UMEIOIINX
YHHBEPCAIbHOE 3HAYCHHUE JIJISl Pa3IMYHBIX BUIOB IEATEILHOCTH: PEUICHUs Mpo0IeM, IOUCKa, aHajn3a ’
00paboTKku MHpOpMaLUU, HEOOXOAUMBIX JJISi TPUOOPETEHHS OIbITAa EATEIbHOCTH, KOTOpasi 3aHUMAeT
Ba)XHOE MECTO B MO3HAHWHM XMMHHU, a TAKXKE JJIS OLUEHKH C MO3WIUA JKOJIOTHUECKOW Oe30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YEIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HMHTEUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO IPUOOpETaTh HOBBIE 3HAHUS 110 XUMHUH B COOTBETCTBHHU
C JKU3HEHHBIMH TOTPEOHOCTSIMH, HUCIOIB30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJOTUU JUIS
MOKCKA U aHAIM3a y4eOHOH U HAYYHO-TIONYJISIPHOW HHPOPMALIUN XUMHUYECKOTO COJICPIKAHMS;

dbopMUpOBaHHE M pa3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO W JIOTHYECKOTO MBIIUICHUS,
HaOJI0AAaTeNbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOEHHO HEOOXOIMMBI, B YACTHOCTH, IIPU
TUTAHUPOBAHUH U MTPOBEIECHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydarommxcs yOexIEHHOCTH B T'YMaHHCTHYECKOH HANpaBICHHOCTH XMMUH, €€
BOXHOH POJIM B PELICHUH TJI00AIbHBIX MPOOJIEeM palliOHAIBHOTO MPUPOIONOIb30BAHUS, MOMOIHEHHS
SHEPreTUYECKUX PECYPCOB M COXPAHEHUS TPUPOIHOTO PABHOBECHsS, OCO3HAHHS HEOOXOIMMOCTH
Oepe’KHOr0 OTHOIIEHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TaKXkKe MPHOOPETEHNUs OIbITa UCIOIb30BAHUS
MOJTyYCHHBIX 3HAHWUN TSI IPUHSATHS TPAMOTHBIX PEHICHHWH B CHUTYalHMsAX, CBS3aHHBIX C XMMHYECKHMHU
SIBJICHUSIMU.

B yueOHOM mutane cpegHero oOuiero oopa3oBanust mpeaMeT «XuMus» 0a30BOr0 ypOBHS BXOJUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMEThI».

OO11iee unciI0 4acoB, OTBEIEHHBIX JJI U3YUYEHUS XMMHH, Ha 0a30BOM ypOBHE CPEIHEr0 OOIIEro
oOpa3zoBanusi, coctaBisieT 68 gacos: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11 kmacce — 34 gaca (1
4ac B HEJICIIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHU4YeCKOH XUMHHU

IIpenMeT opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs oprannyeckux coequHenuii A. M. byrneposa,
e€ OCHOBHbIe NOJNOKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [ omosorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPAaTHBIC CBS3U.

[IpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEICTaBUTENIECH KIIACCOB OPraHU4YECKUX BEIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEIECTB IPH HarpeBaHUH (IJ1aBjIeHue, 0OyIIIMBaHUE U FTOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOIMYECKMH psa. MeraH m 3TaH — mpocTeumme
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHNs), HaX0XKJIEHUE B IPUPOJIE, OTYyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPHU3aLlin ), IOJIy4€HUE U TPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKUH psia. AleTuiaeH —
NPOCTEHIINN NPECTaBUTENb AJIKUHOB: COCTaB, CTpOeHHUE, (PU3NYECKHUE U XUMUYECKHE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), MOJNyuYe€HHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHUpPO8arUus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOAOPOJaMH,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoaHble UCTOYHUKH YTaeBOAOpOAOB. [IpupoHbIil ra3 U MonmyTHbIE HEQTSIHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOYKThI €ro NepepadboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPabOTHI:
MOJIy4eHHUE 3TWIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBa HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOJN M 3TaHOJ: CTPOEHUE, (U3HYECKHUe U
XUMHUYECKHE CBOWCTBA (PEAKLUU C AKTHBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),




npuMeHeHue. BoopoiHbie CBA3M MEX1y MOJIEKyJaMH CUpTOB. JleficTBHEe MeTaHOIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToMHbIe CHHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHYECKHE CBOMCTBA (B3aMMOICHCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@eHol: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aueTadbAeTHI CTpoeHue, (U3NYecKne u
XUMHUYECKHE CBOWCTBA (PEakIMy OKHUCIIEHUS U BOCCTAHOBJICHUS, KadeCTBEHHBIC DPEAKIIHH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHasi U YKCYCHasl KHCIIOTHI:
CTpoeHue, PU3NUECKUe 1 XUMHUYECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIusl
stepudukanmu), MoiydeHue u mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

YTneBoapl: coCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). ['moko3a —
MPOCTEHIINKA MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUYECKUEe U XUMUYECKUE
cBoicTBa (B3ammopeiictBiue ¢ ruapokcuaom Meau(ll), okucieHne aMMHAaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, ononoruyeckas posib. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemiono3a Kak mpupojHble nojaumepbl. CTpoeHue Kpaxmasna U LEUTI0I03BL.
Ou3nuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KAUeCTBEHHAS PEAKIIUs C HOIOM).

DKCHepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIlCHH: MpPOBEACHUE,
HaOJIOZICHWE W ONMCaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcuaom wmeau(ll)), MHOroaroMHBIX
CnupTOB (B3auMojelcTBHE MnuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajga C HOJOM), TPOBEACHHE MPAKTUYECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIHWU IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIIM MPOJYKTOB PEAKIINHN).

A3oTCoAepIKaIIe OpraHuIecKue COeTUHEHHS.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHudyeckue coenuHeHHus. Pusnyeckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonoruueckoe 3HaueHue
aMHHOKuUCIOT. [lentumapt.

benku kak MpHpOIHBIE BBHICOKOMOJEKYISIpHBIE coenanHeHus. [lepBuuHas, BTOpHYHas U
TpPeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINH Ha OEJKH.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUs! BEUIECTB M HMX IpeBpalleHuil: HaOJrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OENKOB TPH HarpeBaHWH, IIBETHHIC
peaxiuu OEIKOoB.

BbIcOKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMI: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3AllNK, CpenHss MoJeKylsipHas macca. OCHOBHBIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COEIMHEHHUH — MOJIMMEPU3aIUs U OJTUKOH/ICHC AL,



DKcrepUMEHTAbHbIE METO/bl M3YUYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHE C
o0pa3iamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanmzanust MexnpeaMeTHbIX CBS3EH MPU MU3YYEHUHM OpraHudeckoid xumuu B 10 kiacce
OCYILECTBIISICTCST Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTUM, SBJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAY4YHbIH (aKT, TUIOTE3a, 3aKOH,
TEeOopus, aHalu3, CHUHTE3, KiIaccupuKalus, TM[EePUOJUYHOCTh, HAOIIOJEHHE, H3MEPEHUE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

®duznka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeeCTBA (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, MIOJIE3HBIE HCKOTIAEMbIE, TOTUTUBO, PECYPCHI.

TexHonOrys: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHATBHOTO MUTAHUS, MOIOILIUE CPEICTRA,
JICKapCTBEHHBIE U KOCMETHYECKHE MPETapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUeCKud dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JI0UKA.
DHepreTUuecKue ypOBHH, MOJYPOBHH. ATOMHBIC OpOHUTay, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacrpeneneHus: IEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpOoHHask KOH(UTypalys aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAyKH.

CrpoeHue BeliecTBa. XHUMHMUECKas CBs3b. Buibpl XMMHYECKOH CBS3M (KOBaJICHTHas
HEeNoJIsipHasl W TOJspHas, MOHHas, MeTauinyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATEIbHOCTh. CTeNneHb OKUCIeHUs. FIOHbI: KaTHOHBI M AaHUOHBI.

BemniectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOCHMsI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cucTeMax. MICTMHHBIE M KOJIIOMIHBIE pacTBOPBL. MaccoBas 1os
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BEUIECTB. ['eHeTHYecKas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMISKAUX K Pa3IUIHBIM
KJIACCaM.

Xumnueckas peakuus. Krnaccupukanuss XMMHUYECKUX pEaKUUil B HEOPraHMYECKOW u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALICHUS
DHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3M4HbIX (QakTopoB. OOpaTHMble peaklUu.
XuMmuueckoe paBHOBecHe. DakTOpbl, BIUAIOIUE HA COCTOSHHE XMMHUYECKOIO DPABHOBECHUS.
[Tpunnun Jle Hlatense.



DnekrponuTtrueckas auccoruanus. CuibHble u ciaadble 37eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IEJTOYHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M MX MPEBPALICHUN: JEMOHCTPALIMS
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHToB [[. U. MenneneeBa», uzyueHue
MoJielel KPUCTAJUIMYECKUX pemEéToK, HaOJII0AeHHEe U ONUCAaHUE JIEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIUM.

Pacuérnble 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMHUUYECKUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Ilonmoxxenue HemeramioB B Ilepuonnueckoi cuCTeME XUMHUYECKHUX
sanementoB JI. WM. MenzaeneeBa U OCOOCHHOCTH CTpOeHUS aTOMOB. Du3nyecKkue CBOWCTBA
HEMETAJUIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHoOB, cephl, a3oTa, docdopa,
yIiepoJia U KPEMHUS) U UX COCAMHEHHM (OKCHI0B, KUCIOPOACOAEPKALIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramisl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTauioB. Obmue
duznueckue cBoiicTBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HAMPSKEHUI
METaJlIOB.

XHUMHYECKHE CBOWCTBA BAXKHEHUINIMX METAUIOB (HATPWH, KaJWi, KaJdbIUd, MAarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHnenne MeTamioB B ObITY U TEXHHKE.

DKCIepUMEHTAIbHBIE METOJbl H3yYEHHs BEHIECTB M UMX TNPEBPAIICHUN: HU3YYCHUE
KOJUIEKIIMA «MeTaluibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHUE HKCIEePHUMEHTAIbHBIX
3a/7a4, HaOJIOJIEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBME THUAPOKCHIA aTIOMUHHUS C PAacTBOPaMH KHCIOT U IIEN0Yel, KauyeCTBEHHBIE
peaKIuu Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3agadu.

Pacuérel maccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YaCTBYIOIIMX B PEaKIMU BEUIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEIIECTB UMEET MTPUMECH.

XuMUA 4 KA3Hb

Ponps xuMuu B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HayuyHBIX METOAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKunii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUIAX [POMBIILICHHOTO TMOJNYyYeHUs
BaKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MAaTEPHAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuajabl s DJICKTPOHHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETapaToB,
npaBuiia 6€30MacHOTO MCIIOIH30BaHMS MPENapaToB OLITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanm3anus MEXNpEAMETHBIX CBSA3EH MPU MU3y4eHUH OOIIeH W HEOPTaHUYECKOW XMMHH B
11 kyacce oCyIecTBIsIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH,



TaK M MOHSTHUH, SBJISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mue ecTeCTBCHHO-HAyYHbIC TOHSTHS: HAYYHBIH (akKT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIU3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
PaAMOAKTUBHOCTh, MOJICKYJIA, SHEPIETUUECKUIl YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEILleCTBa, PU3NYECKUE BEIUYNHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, MTOJIC3HBIE HCKOITAEMEBIE, TOTLINBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE MIPOU3BOICTBO, MUIIeBast
MIPOMBIIIIIEHHOCTh, (papMalneBTHUYECKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUaoB, HJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycraHaBiMBaeT TpPeOOBaHHMSA K peE3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
porpaMM CpeaHEro o0mero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IPOTPaMM CPEAHEro 00IIero 00pa30BaHUs SBISCTCS CUCTEMHO-CSITEIbHOCTHBIN MOAXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEIECIICHHUIO;

HAJIMYUE MOTUBAIIUU K 00yUEHUIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHHN JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEW ¥ UCTOPHYECKUX TPATUINK 0a30BOM HAYKH XHMUH;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS OSKOJIOTMYECKON KYIBbTYphl M CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» JTOCTHUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHU M TIpaBUJIAMU TOBEACHUSA,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCSl.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaT cHOPMUPOBAHHOCTH
OMbITAa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS M0 pealn3anuu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3AaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPU aHAJIHM3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAy4YHOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUU;

YBaOXEHHUSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHO)KCHHS HAYKHU €CTh pe3ysbTaT JJIUTEIbHBIX HaOII0ICHUMH,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca U TI03HABaTeJbHbIX MOTHMBOB B IIOJIYUEHHH M TOCIEAYIOIIEM aHalu3e
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMd, CBSI3aHHBIE C XHWMHUYECKUMHU SIBJICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IIOBEICHME W IIOCTYIIKM CBOMX TOBApUILEH C MO3ULHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX OCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHHUA LEHHOCTEH 310poBOro M 0e30macHoro olpas3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

cOOIIO/IeHHsI TIpaBUI OE€30MacHOr0 OOpaIIeHus] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYZLOBOU I€ATENBHOCTH;

NOHMMAHUS LEHHOCTH IMPaBWJ HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30I1acCHOI0
IIOBEJICHUS B CUTYyallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aJKOTOJIs,
HapKOTHKOB, KypeHHUsI);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKOW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOM, TBOPUYECKOM U IPYTUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELIEHUU IPAKTUYECKUX 3a1ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pasiyHOro poja, B TOM YHUCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOM I€ATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIAYAIBHOW TPACKTOPHH OOpa3oBaHMUS,
Oyayweit npodeccuu U pean3aluy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHUS K NMPUPOJE, KaK HCTOUYHUKY CYILIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM, BIAUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONb30BaHUS JOCTUKEHUM XUMUH IS PELIEHUS] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOT'O HENPHUATHS NEHCTBUI, MPUHOCSIIMX Bpel OKpYXarolled HmpupoIHOM cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAronpHUsATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMAJIBHOMN MPaKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IIPOTUBOCTOSATH UAEOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOIO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTaBICHUs 00 OKpYy’KaroIeM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U YeJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHn: mpobIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMUMHM JJIS COBPEMEHHOM IUBMWIM3AIMHU: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOH POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJIbTYpbI, PEHIEHUH TII00ANbHBIX MPO0JIEM YCTONYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHMYECKOM Oe30MacHOCTH, B PA3BUTHUHU  MEIMIIMHBL,



00eCIeYeHUN YCIIOBHH YCIIEIIHOTO TPY/Aa U 3KOJOTMYECKH KOM(BOPTHOM KU3HU KaXKJI0TO YJIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHanmM3a U OOBSACHEHMS SIBICHHH OKPYXKAIOIIErO0 MHUpa M MPOUCXOIAIIUX B HEM H3MEHEHHIA,
YMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMUXCSI TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IpobiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3iMyHbIX cdepax mnpodeccuoHaTIbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHUS YUEOHOro IpeaMeTra «XUMHS» Ha YPOBHE
cpeaHero o0mero 0opa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUIS (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsl, SIBICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, TMPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTenbHBIE, KOMMYHUKAaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronyie (HOpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLMAJIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
M03HABATEIbHBIMHA, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNUPOBaTh M aKTYalIM3MpPOBaTh MPOOJEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNATh IENN JACATEIbHOCTH, 3aj7aBas IMapaMeTpbl M KPUTCPUU WX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IICIISIMHU;

HCIIOJIB30BaTh IHpHU OCBOCHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBINIJICHUSA — BBIACISATH
XapakTepHbIC TMPH3HAKKM TIOHATHH W yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBECTCTBYIOIINEC MOHATHA IJIA 00BsACHEHUS OTACIIBbHBIX q)aKTOB u fIBJ'ICHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(UKAIIUHN BEIIECTB U XUMHUUCCKUX PEAKIIH;

YCTAaHABJIIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PpACCYXKICHHUS (MHAYKTHBHbBIC, JCIyKTUBHBIC, [0 aAHAJIOTHH),
BBIABJIAATH 3aKOHOMCPHOCTHU U IMPOTHBOPEUYHA B paCCMaTPUBACMBIX ABJICHUAX, q)OpMy.]'H/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IMPUMCHATH B IPOLUECCCEC MO3HAHMA, UCITIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIBHBIE MPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIICHUH YIeOHBIX
MO3HABATENIBHBIX U TPAKTUYECKUX 3a/ad, MPUMEHSITh HAa3BAaHHBIC MOJICIBHBIC MPEICTABICHUS
JJI1 BBIABJICHUSA XapPaKTEPHBIX ITPU3HAKOB U3Yy4aCMbIX BEIIECTB H XUMHUYCCKUX peaKHHI\/'I.



2) 6a3oBbIe HCCIEN0BATEIbCKHE NeHCTBHS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dopmynupoBaTh LETM U 3a7adyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE W
CaMOCTOSITENIbHO COPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIQJICTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMYyIUpoOBaTh OOOOLIEHHS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JAESITEIbHOCTH,
MPOSBIISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEelICHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAaUUU (HAYYHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyHblE METOJAbl IpPU IOMCKE U OTOOpe
uH(pOopMaIii, HEOOXOAUMOI /71 BBIIIOJIHEHUS YU4eOHBIX 3a7a4 ONpeAenEHHOro TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY TpeAcTaBiIeHUss HHPOpMaUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcTBa INpu paboTe € XUMHUYECKOU
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISIIHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY 00CYKAaeMOi TeMBbl B X0J/1€ AMAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYIIaTh C IPE3EHTAlMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJIYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTU4YEeCKOM paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekta M (OpMYJIMpPOBATH BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
HCCJIEIOBaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHN B X0/€ 00CYX/IeHUsI U OOMEHa MHEHUSIMH.

OsiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISATh CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenensds e€ eI M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alropuT™M JEUCTBUN NPU BBIMOJHEHUHM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pEelICHHs C YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLHUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM [JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLEHKH.

HHPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:



c()OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOM IS
pelieHusT NPAaKTHUYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOUIIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollne
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI04Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JNEKTPOOTPUIIATENIHOCTh, XHMHUYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA 00BEM,  YITICPOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIINE COCTUHEHUS, MOHOMED, NOJIUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUSI OPraHHUUYECKUX
BemecTB A. M. bBytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXkKalllie B OCHOBE MOHUMaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOJIb30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON A TETHbHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEePHbIC MPU3HAKH MOHSATUH, YCTAHABIMBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME MTOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUISI COCTAaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON) (popMyrT opraHMuYeCcKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMHA, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS,;

c(OPMHPOBAHHOCTh YMEHHI YCTaHABIMBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBYy W CTPOEHHUIO K ONpeAenéHHOMY KIacCy/Tpylie COeIuHEHUI
(YriaeBogopoabl, KHCIOPOJI W a30TCOJACpPKAIIUE  COCNUHEHHs, BBICOKOMOJICKYISPHBIC
COeIMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil HomeHknatype (IUPAC), a takxke
MPUBOJIUTh TPUBUAIBHBIC HA3BaHWS OT/ACIHHBIX OPTraHUYECKHX BEIISCTB (ITHIICH, MPOIHIICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpUH, (QeHod, GopManbAerui, ameTaibAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH);

c(OPMHUPOBAHHOCTh YMCHHSI OINPEACIATh BHJbI XHUMHUYECKON CBS3M B OPraHUYECKHX
COeMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI TPHUMEHSATH TIOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYEeCKHX
BemecTB A. M. byrnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, OSTWIEH, NpPONWIEH, aleTuieH, OyrtaaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STHUJICHTIINKOIb, TIUIEPUH, (PEHOJ, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPHUPOBATH
TCHETHUYECKYIO CBSI3b MEXKIYy HUMH yPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKHX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HWCTOYHHUKH YTIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
MPOJYKTOB NEpepaboTKu;

c(OpPMHUPOBAHHOCTh YMEHUW TMPOBOJWTH BBIUUCICHUS [0 XUMHYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIJIM TPOAYKTa PEAKIIMHA TIO0 W3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/IHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);



c(hOpMUPOBAHHOCTh YMEHHH BIaJIETh CHCTEMOU 3HaHWH 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMUSA, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBUJIa MOJIb30BAHUSA XMMHMUYECKON MOCYNOH U
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XWMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHWH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBIC pEAKIMH OPraHMYECKUX BEIIECTB, JACHATypauus OEIKOB TNpHu
HarpeBaHUU, LIBETHbIE PEAaKLUU OEJIKOB) B COOTBETCTBUM C IPAaBUIAMU TEXHUKU OE30IaCHOCTU
npu oOpaleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM 00OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThl
XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUud u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, MHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBE/IEHNA B OBITY M TPYHOBOM JEATENbHOCTU B LEISIX COXPAHEHMsI CBOEro 3/I0pPOBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAILIECHUS UX BPEJAHOTO BO3JAEHCTBHS HA OpraHU3M
YEJI0BEKa;

JUId O0YyYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHMUIA;

JUIs  CcHenbIX U cAa0OBUIAMIMX OOyYaroIUXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (Gpopmyit.

11 KJIIACC

[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUNH: O XHWMHUYECKOW COCTaBISAIONIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHUS U KYJIbTYPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelieHusT TPAaKTHUYECKUX 3a7ad M OSKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATaroIINe
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUILIATEIHHOCTh, CTENEHb
OKUCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAsI, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKasi  pel€TKa, TUIBl XMMHUYECKHX  peaklUMid, pacTBOp,  DJIEKTPOIUTHL,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHUCCKAS JAUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXpAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHMS] W MPEBPAILLCHUS] PHEPTUU NMPU XUMHUECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBIICHUU,
(haKkTOJIOTUYECKHE CBEJCHHUS O CBOWMCTBAaX, COCTaBe, MOJTYYEHUN U 0E30MMaCHOM HCIOJIb30BAHUHU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;



c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTepPHbIC MPU3HAKH MOHATHUH, yCTaHABIUBATD
UX B3aMMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHCAHUM HEOPTaHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dopMyn BemeCTB M ypaBHEHHH XWUMHUYECKHMX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMECIBbHBIX HCOPraHHYECKUX BemlecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas M3BECTb, HErali€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYEeCcKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIIICKHOCTH HEOPTAaHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE THAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICI TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO ()YHKIINH;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl Xumuueckux 3nemeHTos /1. U.
MenzesneeBa, HCIHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COoeIMHEHUH 1o nepuoAam u rpynnam [lepuoandeckoil cucreMbl XuMuueckux 3nementos /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHIl XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKIATh CYIIECTBOBaHHUE
TEHETUYECKON CBSI3M MEXJy HEOPraHMYECKUMH BEIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

c(OPMHPOBAHHOCTh YMEHHs KJIAaCCHU(DUUIUPOBATh XMMHUUYECKHE PEAKLUU IO Pa3IUuYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BeUIeCTB, TEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YpaBHEHUS peaKUUi pa3IuyHbIX TUIIOB, MTOJIHbIE
U COKpallléHHbIE YpaBHEHUS pPEaKUUi MOHHOTO OOMEHa, YUMThIBas YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HAaBaTh ONBITHBIM NYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKONW pPEeaKIMU OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3zaeicTeus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChI, JIeXKallue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUsI CEPHOW KHUCIIOTHI, aMMHaKa, a Takke c(hOPMHUPOBAHHOCTh
npecTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XMMHUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBasi JI0Jisl BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHUH Ta30B MHPU XUMHUYECKHX
peaKIMax, Macchl BellecTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce



Wi 00bEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKkIMM BEIIECTB, TEIUIOBOrO 3¢ddexra peakuun Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALLICHHS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COONIONATH MpaBUiia MOJE30BAHUS XUMUYECKOW TOCYION U
1abopaTopHBIM 000pYIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEECTBAMHU B COOTBETCTBUU C
MHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOJIHATh XMUMHYECKUN HKCIEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTajlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeaKIMd HOHHOTO OOMEHa, KayeCTBEHHBIC PEaKLUUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aza4y no temaM «Meramwib» U «Hemeramisl») B COOTBETCTBUM C IPAaBWJIAMU TEXHUKU
0e30MacHOCTH MpU 0OpalleHU! C BELIECTBAMH U JIa0OpATOPHBIM 000PYI0BaHUEM, MPECTABIIATD
pe3yIbTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peaxkuuii 1 GOopMyIHPOBATH BBIBOIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAILHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MAacCOBOM KOMMYHHKanuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEIEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpYXKarolled MPUPOIHON cpelbl, 0CO3HABaTh OMACHOCTh BO3CHCTBHS Ha >KUBBIE OPTaHU3MBbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTe Ha mpumepax crocoOb!
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHSATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCsi: YMEHHME HCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMmudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m
NPOrpamMmbl Bcero KO; TPOILHBIC HpﬁaKanecKHe o0pa3oBaTte/ibHbIE
padoThbI padoThI pecypebi
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pa3nea 2. Yruesogopoasl
2.1 [IpenenbHbIe YTIeBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 5 1
' QJIKa/IUEHBI, AJTKUHBI
2.3 ApomMaTHYeCKHE YTIEBOIOPOIbI 2
24 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Pa3nea 3. Kuciopoacoaep:kaiue opranu4eckue coeJuHeHHs
3.1 Crupter. @enon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. v 1
' CrnoxHble 3¢upbl
3.3 VrneBoasl 3 2
Hroro 1o pasneny 13
Pa3znea 4. A3oTconeprkaiue opraHudecKkue coe{uHeHust
4.1 AMuHBL. AMUHOKHCIIOTHL. benku 3




Uroro no pazgeny

Pa3pnen S. BeicOkoMOJIeKY/ISIpHBIE COCAUHEHUSA

5.1 . Imactmacchl. Kayayku. Bonoksa 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/
NMpOrpamMmbl Bcero KO;TPO‘HBHH?' H%aKT"quKHe o0pa3oBaTejibHbIE
a0oThI a0oThI
pabo paoo pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XMMHUYECKUX 3
anemeHToB JI. 1. Menaeneena
19 Crpoenue BemectBa. MHOroo6pasue 4
' BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertasibl 6 1
2.2 Hemerannsl 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BEIIECTB
Hroro no pazneny 17

Pa3zgen 3. XuMus u :Ku3HL

3.1 ‘ XuMHs U )KU3Hb 4

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoubhble | IIpakrieckue fIISY‘IGHI/Iﬂ :)Iﬁlt)bal;osaTeanme
padoThI padoThI pecypebi
1 [Ipenmert opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYECHHE
Teopus cTpoeHHs OpraHM4YECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanum
3 opranudeckux Beuiects. HomeHnkiatypa 1
(cucremaTuyeckas) U TpPUBHAJIbHBIE
Ha3BaHUsS OPraHMYECKUX BEIEeCTB
4 AJnKaHsbl: COCTaB U CTPOCHIE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenImne 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTUieH U NpONUIeH — IpocTeiine 1
IIPEICTAaBUTENH aJIKEHOB
8 [TpakTuyeckas padora Ne 1. «ITomyuenue 1 1
ATHJIEHA U U3yYEHHUE €r0 CBOMCTB
Anxaauensl. byraguen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTUYECKUH PSAll. ALIETHIIEH — 1
MIPOCTENIINN TPEICTABUTEND aJTKUHOB
11 BbruncneHus no ypaBHEHUIO XUMHUYECKOM 1




peaku

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH

12
apeHOB

13 I'enernyeckas CBS3b yII€BOIOPOAOB,
IPUHAIIEKALIMX K Pa3IMUHBIM KIaccam
[TpupoHBIE MCTOUHUKH YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC
ra3bl, HeTh U IPOYKTHI €€ repepaboTKu
[IpupoHBIE HCTOYHUKY YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rassl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaerny
«YTIeBOIOPOIBI»

17 [IpenenbHble OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
TIIULEpUH

19 ®deHo: cTpoeHue MOIIEKYJIEL, ¢buznyeckue
¥ XUMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruasl: GopMambaeTHI U
areTanbJeruy. AueToH

21 OAHOOCHOBHBIE Npe/ieNIbHbIE KAPOOHOBBIE
KHUCJIOThI: MypaBbUHAsl U YKCYCHas

29 IIpaxTrueckas pa6v0Ta Ne 2. «CBolicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIIINX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE NENCTBHE

o5 CroxHble 3(UpbI KaK MPOU3BOIHBIE

Kap6OHOBI)IX KHCJIOT. FI/I)IPOJ'II/IS CJIOXKHBIX




a¢hupoB

XKupsl: runpoan3, npuMeHeHue,

26
OMOJIOTHYECKast POJIb KHUPOB

VYTaeBobl: COCTaB, Kilaccuukanus.
27 Baxneiimme npeacTaBuTENN: TIOKO03a,
¢bpykTO3a, caxaposa

8 Kpaxman u nemnono3a Kak nNpupogHbie
MOJINMEPBI

KoHnTposbpHas padora o paszaeriy

29 «Kucnopoaconepxaiiie opraHnaeckue
coequHeHUs»/ Beepoccuiickast
poBepoyHas paboTa

OOmas XxapakTeprCTUKA a30TCOIePIKAIINX

30 OpPraHUYECKUX COCAMHCHUH /
Bcepoccwuiickas mpoBepouHas pabota

31 AMUJHBI: METWIAMUH U aHWJINH

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE
OpPraHWYECKUE COCTUHEHUS, HX

32 ouogoruueckoe 3HaueHue. [lenTuasl.
benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

33 OCHOBHBIE TTOHSITHS XUMHH
BBICOKOMOJICKYJIAPHBIX COG}II/IHGHI/II\/'I

OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUU AIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTYypalys aToMOB

KoauuyecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Tepuonuueckuii 3akon u Ileprnonnueckas
cHUCTeMa XMMHUYECKuX demMeHToB /1. U.
MeHpeneeBa, X CBS3b C COBPEMEHHOMN
TEOPHUEHN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEIUHEHUH 10
rpynnaM u nepuogam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBI
xumudeckux ayemenToB .. Meneneena B
pPa3BUTHUU HAYKH

CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€
BUJIbl; MEXAHU3MBbI 00pa30BaHMS
KOBAJICHTHOM CBs13U. BogoponHas cBs3b

BaneHTHOCTB. DNEKTPOOTPULIATETLHOCTb.
Crenens okucinenus. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS

[ToHsrTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJIOMAHBIE PACTBOPBI.
MaccoBasi 10151 BEILLECTBA B pacTBOPE

Knaccudukanus 1 HoMeHKIATypa
HEOpPraHWYeCKuX coeMHeHui. [ eneTnueckas
CBSI3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHBIX
KJIacCOB

Knaccudukanms XuMruaeckux peakiuii B




HEOPraHUYECKON U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHUS MACChl BEILIECTB; 3aKOH
COXPAaHEHHUS U IPEBPAIICHUS SHEPTUU NPU
XUMHUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMbIe pEaKIUH.
XUMHYecKoe paBHOBECHE

10

[TpakTrueckas padota Ne 1. «BiustHue
pa3nuYHBIX (haKTOPOB HA CKOPOCTH
XUMHUYECKOHN peakinm»

11

12

13

14

15

DIIeKTpoJIMTHYECKast Auccoruanus. [lonstue
0 BoJIOpoHOM mokazarene (PH) pactBopa.
Peakniun nonHoro oomeHa. I'uaponu3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anexkTponuze
pacIyIaBoB M paCTBOPOB COJIEH

KonTponbnas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

Mertaiuel, ux nosioxenue B [lepuoanyeckoii
CHUCTEME XMMHUYECKHX d1emeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOme Guznyeckue cBOWCTBa
METaJIJIOB

CrninaBel METAIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

XHMHYECKHE CBOMCTBA BaXKHEHUIIINX
METaJUIOB (HATPUH, Kaaui, Kaablluid, MarHui,
AITIOMUHUN) U UX COETUHEHUN

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJle3a U UX
COE€IUHEHUN




19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Metamisn»"

20

21

22

Hemeramel, BX MOJOKEHNE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

DU3NYECKUE CBOMCTBA HEMETAILJIOB.
ANoTponus HEeMETaIoB (Ha mpuUMepe
KHCIIOpOJIa, cephl, (hocdopa u yrieposa)
XHWMHMYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U UX
COETUHEHUN

23

24

25

XUMHYECKHE CBOMCTBA a30Ta, pocdopa U ux
COE€IUHEHUN

XHUMHUYECKHUE CBOICTBA yriepoaa, KpeEMHUS U
HUX COeIUHEHUN

[IpuMmeHeHne BaX)HEUIINX HEMETAIIIOB U UX
COE€TMHEHUH

26

27

28

O0001IeHrEe U CUCTEMATH3AIMA 3HAHUN 110
Teme «HemeTramnely. Beranuciaenus mo
YPaBHCHHUSIM XUMUYECKUX PEAKIHIA U
TepMOXI/IMI/I‘IeCKI/IC paCLIéTI)I

[IpakTuueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
"Hemertanmsi'"»

KontponbHas padota mo TeMam «MeTauibiy
u «Hemeramnsny

29

HeOpFaHquCKHe 1 OPraHnv4C€CKHUEC KUCIIOTHI.
HeOpFaHI/I‘-ICCKI/IC 1 OPraHUvICCKHUEC OCHOBAHUSA

30

AMpoTepHbIE HEOpPraHUYeCK1e U
opraHnuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX ¥ OPTaHUYECKUX




BEILIECTB

Pone xumuu B o0ecrieueHun BKOHOFHHGCKOﬁ,

31 JHEPreTUYECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHH MEJIUIIUHBI
[Ipencrarnenus 00 0OMKX HAYYHBIX
32 IIPUHLIMIIAX POMBILIUIEHHOTO MOTY4YEHHUS 1
BaXHEUIIINX BEILECTB
33 UYenoBek B MUPE BEIIECTB U MAaTEPHATIOB 1
34 XHUMHS U 3T0POBbE YEIOBEKa 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NMPOBEPAEMOro
pe3yJibTara

1

11

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi

TeopeTnueckrne OCHOBbI OPraHU4YeCKOW XUMHUH

ChopMupoBaHHOCTE ~ TMPEACTABICHUM O  XUMHYECKOH  COCTaBISIOMICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMHUU B IO3HAHUU SIBICHHIM
OpUpPOAbl, B (OPMUPOBAHUU MBIIUICHUS MW KYyJAbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOJUMOW JUIsl PEHICHUs MPAKTUYECKUX
3a/la4 U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOLIEHMSI K CBOEMY 3[0POBBIO U
MPUPOIHON cpese

1.2

13

14

1.5

1.5

Brnagenue  cucteMoil  XMMMYECKMX ~ 3HaHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararolme MOHSTHUSA (Monekyra, BaJICHTHOCTb,
3JEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIEHHUS, XMMUYECKasl CBs3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIH OO0BEM, YIIEpOIHBIA CKeJleT, (yHKIHOHAIbHAS
rpynma, pagukall, U30MEpUsl, M30MEpbl, TOMOJOTMYECKUU psii, TOMOJIOTH,
YIIEBOJIOPOBI, KUCIOPOA- U a30TCOAepKallue COCTUHEHHS, OMOIOTUYECKH
aKTUBHBIC BellecTBa (yrjeBOIbI, KHUPHI, OEJIKH), MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, BBHICOKOMOJEKYJSPHBIE COCIUHEHUS); TEOPUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTpoeHHs oprannueckux BemiectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMHH, (PAKTOIOTUYECKUE CBEICHUS
0 CBOMCTBax, COCTaBe, MOJYYECHUU U O€30MaCHOM UCIOJIb30BAHUU BXKHEHIIINX
HEOPraHMYECKUX M OPraHu4YecKUX BEIIECTB B OBITY U MPAKTHUYECKOMH
NESATEeIbHOCTH YeTIOBEKa

ChopMHupoBaHHOCTh YMEHHMIl BBIBISTH XapaKTEpHbIE NPU3HAKU TOHSATHM,
YCTaHABIUBAaTh UX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME ITOHSATHUS
IIPY ONMCAHUM COCTaBa, CTPOCHMS M MPEBPALLEHNUN OPTaHUYECKUX COEMHEHUN

c(OPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XUMHYECKYIO CHUMBOJIMKY JUIS
COCTABJIEHUS] MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpPAIIEHHOI)
(dbopMyll OpraHMYECKMX BEIIECTB M YPAaBHEHMM XUMHYECKHX pPEaKIuii,
W3rOTABIINBATE MOJEIN MOJIEKYJ OPTaHUYECKUX BEILECTB Ul MIUIFOCTPALlUU
HX XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOTO CTPOEHUS

CdopmMHupoBaHHOCTh YMEHHMI yCTaHaBIMBATh NPUHAIIEHKHOCTh W3YYEHHBIX
OpPraHMYECKUX BEUIECTB IO UX COCTaBY M CTPOEHUIO K ONPEACIEHHOMY KJIaccy
(rpynmne) coenuHeHUil (YIJIEBOAOPOJBI, KHUCIOPOJ U  a30TCOJEpKallue
COEUHEHMS, BBICOKOMOJIEKYJISIPDHBIE COCAMHEHMsI), AaBaTb MM Ha3BaHUA IIO
cucrematrueckoit Homenknarype (IUPAC)

CpopMHUpPOBAaHHOCT, YMEHHUS OMPENETATh BHUIALI XHUMHYECKON CBS3U B
OpPraHMYECKUX COSAMHEHUSX (OJMHAPHBIC U KPaTHBIE)

1.6

ChopMHupoBaHHOCTE YMEHHUS MPHUMEHSTH: TOJOXKEHUS TEOPUU CTPOCHHS
opranudeckux BemiectB A.M. ByriepoBa s OOBSICHEHUS 3aBUCHMOCTHU
CBOMCTB BEHIECTB OT HMX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHS MaCChI
BEIIECTB

VYrnesonopoasl. Kucnoponacoaepkamue M a30TCOAEpIKAIME OPraHUYEeCKUE
coeIuHeHMs. BrIcCOKOMOJIEKYIIpHbIE COETMHEHUS




2.1

CdopmupoBaHHOCTh YMEHUHN NMPUBOAWUTH TPUBUAIBHBIC HA3BaHUS OTIEIbHBIX
OpraHWYEeCKUX BEIIEeCTB (ITWIEH, TMPOMNWICH, AalleTHIICH, 3TUJICHTJIUKOIb,
ruepud, ¢eHon, QopMalbIerul, aueTaibAerujl, MypaBbUHAas KHUCIOTA,
YKCYCHasi KHCJIOTa, OJIEMHOBAsl KHCIIOTa, CTEApUHOBAsi KHUCJIOTA, TJIIOKO3a,
bpyKkTO3a, Kpaxmal, eJUII0JI03a, TIUIIH)

2.2

2.3

ChopMUPOBAaHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (HU3NIECKHE
U XUMHNUYCCKHUC CBOﬁCTBa THUITNYHBIX HpeIICTaBI/ITe.HeI\/'I pa3JII/I‘IHBIX KJIaCCOB
OpraHUYecKHX BellecTB (METaH, OTaH, OSTHJIEH, MPOIWIEH, AalCTHIICH,
OyraaueH-1,3, metunOyraauneH-1,3, 6eH3071, METaHOJI, TAHOJ, STUJICHIJIUKOJb,
TIIMIEpUH, PEHOI, alleTalbICT i, MypaBbUHAS M YKCYCHAs! KUCIIOTHI, TIFOKO03a,
KpaxMaJl, [eJUTI0J103a, aMUHOYKCYCHasi KUCIIOTA)

ChopMupOBaHHOCTh YMEHUSI WIUTIOCTPUPOBATH T'€HETHUECKYIO CBSI3b MEXKIY
TUIHYHBIMU TIPEACTABUTEIAMU Pa3IMYHBIX KJIACCOB OPraHMYCCKUX BEIICCTB
ypaBHeHI/ISIMI/I COOTBeTCTBYIOH_[I/IX XUMHNYCCKUX peaKHI/Iﬁ C HCIIOJIB30BAaHHUECM

CTPYKTYPHBIX (OpMYIT

2.4

ChopmupoBaHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
CeIpbsi (HE(THh, MPUPOMHBIA Ta3, Yroyb), CHOCOOBI MX IMEpPepadOTKH H
MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB MepepadoTKu

3.1

XUMHUS U )KN3HL. PacuéTtrl

ChopmupoBaHHOCTh YMEHUH BIAJECTh CHCTEMOW 3HAaHUKW 00 OCHOBHBIX
METOZaX HAy4YHOTO I[I03HAHMS, HWCIIOJIB3YEMbIX B XHMHU IPH H3yYCHHUU
BEIICCTB M XWMHYCCKHUX SIBJICHUU (HAOIIOACHHUE, M3MEPCHHE, dKCICPUMEHT,
MOJICIIMPOBAHKUE), KCIIOJIb30BaTh CHCTEMHBIC XUMHUYCCKUE 3HAHUSA IS
MPUHATHSI PEIICHUH B KOHKPETHBIX JKU3HCHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM

3.2

3.3

3.4

CdopmupoBaHHOCTh YMEHUH COOMIOATh MPAaBUIIA MOJIB30BAHUS XUMUYECKOM
nocynoi U 1abopaTOpHBIM 00OPYIOBAHUEM, a TaKXKe IpaBUIIa OOpaIICHUs C
BEIIECTBAMM B  COOTBETCTBUM C HHCTPYKUUSMHU 1O  BBINOJHEHUIO
71a00paTOPHBIX XUMUUECKHX OIBITOB

ChopMupoBaHHOCTh YMEHUN IUIAHUPOBATh M  BBINOJHATH XUMHUYECKHM
9KCHEPUMEHT (TpPEBpAIlCHUs] OPraHUYEeCKUX BEIIECTB IpU HarpeBaHUM,
MOJIyYeHUE OTUJIEHAa U H3Yy4YEHHE €ro CBOWCTB, KAuyE€CTBEHHbIE pPEaKIUU
OpPraHUYECKUX BEIEeCTB, JCHaTypauus OCJKOB NpU HarpeBaHUH, LIBETHBIE
peakuuu O€lIKOB) B COOTBETCTBUU C IMpPaBHJIAMU TEXHUKU O€30IaCHOCTH IMPHU
oOpallleHnu ¢ BellecTBaMHU U J1a00paTOpPHBIM O00OPYAOBAaHHEM; MPEACTaBIATh
pe3ynbTaThl XMMHMYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu ypaBHEHUH
COOTBETCTBYIOLIMX pEaKUMid U (OpMYyIUpPOBATh BHIBOJBl HAa OCHOBE 3THX
pe3yIbTATOB

ChopMHpOBaHHOCTh YMEHHMHM NPOBOJUTH BBIUMCICHHUS IO XUMHYECKUM
ypaBHeHHSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEUIECTBA WM
MPOJYKTa peakluu MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3
MCXO/IHBIX BEILECTB UM MPOIAYKTOB PEAKIIHH)

3.5

3.6

ChopMHupoBaHHOCTh YMEHMH KPUTHYECKH AaHAJIU3UPOBATh XUMHYECKYIO
uHpOpMaIHIO, TOIYYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpeacTBa MacCOBOM
uHpopmanuu, cetb UHTEpHET U Apyrue)

ChopMHUpOBAaHHOCT, ~ YMEHHMH  COONIOAATh  MpaBWIa  DKOJOTHYECKU
1[e1ecoo0pa3Horo MOBeNeHUsT B OBITY M TPYIAOBOW MEATEIHHOCTH B IENAX
COXpaHEHHSI CBOETO 3JI0OPOBhS I OKPYKAIOMIEH MPUPOITHON CPElbl, OCO3HABAThH
OIACHOCTh BO3JICHCTBUS HA KUBbIE OPTraHU3MBbI OMPEIEIEHHBIX OPTaHUYECKUX



11 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

BellecTB, MoHWUMas cMbicn mokazatens [IJIK (mpemensHO momycTumoi
KOHIIGHTPALlMU), TOSACHATH Ha MpUMEpax CcHocoObl yMEHBIIEHUS U
MPEAOTBPAIEHUS UX BPEIHOTO BO3ACHCTBHUS HA OPraHU3M YeJIOBEKa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

TeopeTnyeckre OCHOBbI XUMUU

Bnanenue cucTeMou XUMHYECKUX 3HAHWMH, KOTOpast BKJIIOYACT:
OCHOBOIIOJIATAIONINE MOHATUS (XMMHYECKHI JJIEMEHT, aToM, OJJIEKTPOHHAs
oboyiouka aroma, S-, p-, 0-3JEKTPOHHBIC OpPOMTANM aTOMOB, MOH, MOJICKYJa,
BAJICHTHOCTh, 3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas
CBsI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, KpUCTAUTHYECKas: pelieéTka,
TUNBl XMMHUYECKUX PEAKIMH (OKUCIUTENbHO-BOCCTAHOBUTENBHBIE, 3K30- H
SH/IOTEPMHUYECKUE, PEAKIMU HOHHOrO0 OOMEHa), pacTBOpP, 3IEKTPOJIUTHL,
HEAJIEKTPOJIUTHI, 3IEKTPOIUTHYECKAS JUCCOLMALus, OKHUCIIUTETD,
BOCCTAHOBUTEJNb, CKOPOCTh XMUMHMYECKOW PEaKIMH, XUMUYECKOE PABHOBECHE);
TEOPUHU U 3aKOHBI (TEOPHUSI ANEKTPOIUTUIECCKON aucconumanuu, [lepuonnyeckuit
3akoH JI.MI. MenzaeneeBa, 3aKOH COXpaHEHUS MAaCChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHN SI3bIK XWMHUH, (AKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, TOJIYYEHHH U  OE30MaCHOM  HCIIONB30BAHMU  Ba)KHEHIIHUX
HEOPTaHWYECKUX BEIICCTB B OBITY M MIPAKTUYCCKON ACATEIILHOCTH YEIOBEKa

ChopMHpOBaHHOCTH  YMEHUH  BBIABIATH  XapaKTepHble NpU3HAKU U
B3aMMOCBSA3b M3YYEHHBIX IMOHSITHH, IPUMEHATH COOTBETCTBYIOIIME IOHATHS
IIPU  ONMCAaHUH CTPOEHUS M CBOWCTB HEOPraHWYECKHX BEIIECTB U HX
[IPEBPALLCHNUI; BBIABIATH B3aUMOCBA3b XMMUYECKUX 3HAHWN C MOHATUAMU U
MIPEACTABICHUSMU JPYTMX €CTECTBEHHOHAYYHBIX IIPEIMETOB

BJ'IaIleHI/Ie OCHOBHBIMH METOJAMHU HAYYHOT'O IMO3HAHHWA BCIICCTB 1 XUMHUUYCCKHUX
SIBIICHUI (Ha6JHO)IeHI/Ie, HU3MCPCHUC, SKCTICPUMCHT, MO)ICJ'II/IPOBB.HI/IG)

14

Cq)OpMI/IpOBaHHOCTB YMCHHﬁ OIIpEACIIATE BAJICHTHOCTb U CTCIICHb OKHCJICHUA
XUMHUYCCKUX JJICMCHTOB B COCAWMHCHUAX  PA3JIMYHOIO COCTaBa, BHJ
XHUMHUYECKOH CBS3HU (KOBaJ'IeHTHaSI, HOHHas, MCTAaJINIMYCCKasd, BO,[[OpOI[HaH) B
COCAUHCHUAX, THUII KpI/ICTa.TIJ'II/ILIGCKOI\/'I pCIHéTKI/I KOHKPETHOI'O BCIICCTBA
(aTOMHaSI, MOJICKYJISIpHAsA, MOHHAA, MeTaJ'IJII/I‘-IeCKaH)

1.5

1.6

1.7

1.8

ChopMupoBaHHOCTE YMEHUH ONpPENENATh XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHUIN

CchopMupoBaHHOCTh yMEHHUS KJIAacCHU(PUUIMPOBATh XMMUYECKHE PEaKIUH II0
Pa3IMYHbBIM MpU3HAKAM (YUCILY M COCTAaBY pPearupyroIiX BELIECTB, TEMIOBOMY
3hdexTy  peakuud, HM3MEHEHUIO CTENEHEH  OKUCIEHUS  DJIEMEHTOB,
00paTUMOCTH peaklliy, y4acTHIO KaTalln3aTopa)

ChopMHpOBaHHOCTh YMEHUN COCTABJIATH YPAaBHEHHS PEAKIHUl pPa3IUyHBIX
TUIOB, TOJHbIE W COKpaUIEHHbIE ypaBHEHHS pEaKUMid MOHHOTO OOMeHa,
YUMTBIBAS YCIOBUS, IPU KOTOPBIX ATH PEAKIUU UAYT A0 KOHIIA
ChopMHupoBaHHOCTh YMEHMH MPOBOJUTH pEAKLUUH, MOJTBEP)KIAIOIINE
KaueCTBEHHBIM COCTAB Pa3JIMYHBIX HEOPraHUYECKHUX BEIIECTB, PACIO3HABATH



ONMBITHBIM MYyTEM  HMOHBI, TPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEILECTB

1.9

1.10

ChopmupoBaHHOCTE  YMEHUH  pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIBHO-
BOCCTQHOBHTEIIBHBIX PEAKIMHA IOCPEJACTBOM COCTABICHUS AJICKTPOHHOTO
OayaHca 3TUX peaKiui

ChopMupoBaHHOCT YMEHHI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
pEeaKiuu OT Pa3IuYHBIX PaKTOPOB

1.11

ChopMUPOBaHHOCTh YMEHUH OOBSCHATH XapaKTep CMEIICHUS XUMHUYECKOTO
paBHOBECHsSI B 3aBHCHUMOCTH OT BHEUIHEro Bo3AeicTBUA (mpunuun Jle
[Iarenne)

O6111a;1 N HCOPraHU4YCCKasA XUMHA

2.1

2.2

2.3

24

ChopmupoBaHHOCTE YMEHUU pacKphIBaTh CMBICT llepuomnyeckoro 3akoHa
JAW. MengeneeBa W JI€MOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOILYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTHYECKYIO (DYHKITHH

CpopMUpPOBAaHHOCT, YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XHMMHUYECKMX 3jemMeHTOB 1—4 mnepuonoB Illepuomumueckoit cuctemsl
xumudeckux snemeHToB [I.M. MennaeneeBa, MCHOJb3ys MOHATHS «S-, P-, O-
JNEKTPOHHBIE  OpOMTANU»,  «IHEPIeTUYECKUE  YPOBHH»,  OOBICHATH
3aKOHOMEPHOCTH WM3MEHEHHsSI CBOMCTB XHMMHYECKHUX OJJIEMEHTOB U HX
COEIMHEHMH 10 nepuojam u rpynmnam [lepuonnueckoid CuCTEMbl XUMUYECKHUX
anemenToB .M. Meneneena

CdopmupoBaHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  (OMHMCBIBaTh)  OOIIME
XMMHMYECKHE CBOWCTBA HEOPraHMYECKHX BELIECTB pPAa3JIMYHBIX KJIACCOB,
MIO/ITBEPKJ1aTh CYLIECTBOBAHUE TFeHETUYECKOU CBSI3U MEXIY
HEOPraHWYECKUMHU BELIECTBAMU C IIOMOILBIO YPaBHEHHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUI

CdopmupoBaHHOCTH yMEHUI yCTaHaBJIMBAaTh IIPUHAJICKHOCTh
HEOPraHMYECKUX BELIECTB MO UX COCTaBy K ONpeAeiIEHHOMY Kiaccy (TpyImie)
CO€IUHEHUI (IpOCThle BEIIECTBA — METAUIBl M HEMETaJIbl, OKCHUJBbI,
OCHOBAHUs1, KUCIIOTBI, aM(pOTEPHbIE THIPOKCHUIbI, COIIH)

2.5

2.6

CchopMupOBaHHOCTb YMEHHMH HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIs
coctaBieHus (HOpMyNT BEMIECTB W YpPaBHEHMM XHMHYECKUX PEaKIUH,
cucremaruyeckyro HomeHknarypy (IUPAC) wu TpuBuaibHble Ha3BaHUsA
OTICNBHBIX HEOPTraHWYECKHX BeHIeCTB (yrapHbId ra3, YIJEKUCIBIA Ta3,
aMMMaK, rameéHas M3BeCTb, HeraméHass H3BECTb, NMUThEBas COAA, MUPUT U
Jpyrue)

ChopmupoBaHHOCTE ~ YMEHHI  XapakTepu3oBaTh  (OMHCHIBATh)  OOIIHE
XUMHAYECKHE CBOMCTBA HEOPTaHWYECKHUX BEMIECTB pA3JIMUYHBIX KIIACCOB,
MOJITBEPXKIATh CYIIIECTBOBAHUE TeHEeTHYECKON CBSI3U MEXTY
HEOPTaHMYECKUMH BEIIECTBAMH C TOMOIIBI0 YPaBHEHUIH COOTBETCTBYIOIINX
XUMHUYECKHX peaKIui

2.7

ChopmupoBaHHOCTh yMEHUW TIAHUPOBATH M BBITIONHATH XUMHUYECKHMA
OKCIIEPUMEHT  (pa3lioKeHWEe  TEepPOKCHJA  BOJOPOJa B  IMPHCYTCTBUH
KaTrajau3aTopa, OMNpEeIeleHUe Cpeabl pPAcTBOPOB BEHIECTB C IOMOIIBIO
VHUBEPCATHHOTO WHIUKATOPA, BIHUSHHUE PA3TMYHBIX (AaKTOPOB HA CKOPOCTH
XUMHYECKON peakiMy, peaklMi MOHHOTO 00MeHa, KaueCTBEHHBIE PEaKIuu Ha
cynb(dar-, KapOOHAT- W XJOPUI-aHUOHBI, HAa KATHOH aMMOHHUS, DPEIICHUE
OKCIIEPUMEHTANbHBIX 3a7ady 1o TeMaM «Metamney u «Hemeramib») B



2.8

COOTBETCTBUM C IMpaBWJIaMU TEXHHKH OE€30MacHOCTH NpU OOpalleHUH C
BEIIECTBAMH M JIA0OPATOPHBIM O0OPYIOBAaHUEM; MPEICTABISTH PE3yIbTAaThI
XUMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3amUCH ypaBHEHUI COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIMPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB

CdhopmupoBaHHOCTE YMEHUH COOIIOIATh MIPABHUIIA MOTH30BAHUS XUMHUECKON
nocynoi u 1abopaTOpHBIM 00OPYIOBaHUEM, a TaKXKe IpaBUIIa OOpaIICHUs C
BEIIECTBAMH B  COOTBETCTBHM C HMHCTPYKIMSMH TIO  BBITIOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB

2.9

3.1

3.2

3.3

3.4

ChopMHupoBaHHOCTh YMEHHH XapaKTEpU30BaTh XUMHYECKHE IPOLECCHI,
JIeXaIIre B OCHOBE IMPOMBIIIJIEHHOTO TOJIYY€HHSI CEPHOM KUCIIOThI, aMMHAKa, a
TaKkxe COPMUPOBAHHOCTH MPEJICTABICHUN 00 OOIIMX HAayYHBIX NPUHIUIAX U
IKOJIOTHUECKUX MPOOIeMaxX XMMHIECKOTO TIPOU3BOACTBA

XUMUS U )KU3Hb. PacuéThbl

ChopMupoBaHHOCTh  MPEICTABICHUA O  XUMHYECKOH  COCTaBISIOIIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUU B IO3HAHUU SIBICHHM
NpUPOABl, B (OPMHUPOBAHWUU MBIIUICHUS MW KYJAbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOJUMOMW JUIsl PEICHUs MPAKTUYECKUX
3a/la4 U DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM cpenie

CpopMUpPOBAaHHOCTP YMEHUN KPUTUYECKH aHAIM3UPOBATH XHUMHYECKYIO
nH(pOpMALIHIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKAIUH, CeTh IHTEpHET U ipyrue)

CpopMUpOBAaHHOCT, ~ YMEHMH  COONIIOAATH  MpaBWJa  IKOJIOTHYECKU
1enecoo0pa3Horo MoBeleHUs B OBITY M TPYIAOBOW NEATEIBHOCTH B IENSAX
COXPAHEHUS CBOETO 30POBbS U OKPYKAIOLIEH IPUPOTHON CPEbI

Oco3HaBaTh ONAacCHOCTh BO3JEWUCTBUS Ha KUBBIE OPraHU3MbI OIpPENEIEHHBIX
BEIIECTB, NoHUMast cMbIci nokasaress [1J1K, noscHATh Ha nmpuMepax crocoObl
YMEHBIIECHUS W IPEeNOTBPALICHUS HMX BPEIHOIO BO3JCUCTBUS HA OpPraHU3M
YeJoBeKa

3.5

CchopMupOBaHHOCTb yYMEHHUH MPOBOJUTH BBIUUCIEHUS C MCIIOJIb30BAaHUEM
MOHATHUSI «MaccoBasi J0JIsI BEUIECTBa B PAacTBOPE», OOBEMHBIX OTHOILEHUMN
ra3oB NpH XMMHUYECKMX DPEaKLHUAX, MACChl BELIECTBA MM O00bEMaA ra3zoB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00bEMY OJHOrO U3
Y4YacTBYIOIIMX B pEaKIMM BEIECTB, TEIUIOBOro 3(deKTa peakiuy Ha OCHOBE
3aKOHOB COXPAaHEHHUs MacChl BEILIECTB, IPEBPAILIEHUSI U COXPAaHEHUS SJHEPTUU




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Teopernueckre OCHOBbI OPraHU4eCKOW XUMHH

IIpenmer opraHuyeckod XUMUU: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAUYEHHE B IOJIYYEHUH
11 HOBBIX BEIIECTB M MaTepuayioB. Teopus CTpOEHUS OpPraHMYECKUX COeAMHEHHH A.M.
bytnepoBa, €€ OCHOBHBIE [IOJIOKEHMUS

CrtpykrypHble QOpMYJbl OpraHHYECKHUX BellecTB. ['omonorus, uzomepus. XuMudeckas
1.2 CBS3b B OPraHUYECKHX COCIUWHEHUSX — OJIMHApPHBIE W KpaTHbIe CcBsi3H. [IpeacraBienue o
KJ1acCU(UKALUU OPraHUYECKUX BEIECTB

Homenknarypa opraHnyeckux COeIMHEHUH (CUCTEMATUYECKasi) U TPUBHUAJIbHBIE Ha3BaHUS

1.3 . .
BAXHCHUIIUX MMPEACTABUTECIICHU KIIACCOB OPIraHUYCCKHUX BCIICCTB

2 VYTI1eBOIOPOIBI

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHM psAn. MeraH M 3TaH — INpOCTEHLINE
2.1 MPEJCTaBUTENIN aKaHOB: (PU3MUYECKHE U XMMHUYECKHE CBOWCTBA (PEeaKIWU 3aMEUICHHUS U
TOpEHUs1), HaXOXKJICHUE B IPUPOJIE, MOITyUYeHHE U IPUMEHEHNE

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI Psl. DTUIIEH U MPOINUJIEH — MPOCTEHIINE
MPEJCTaBUTENIN AIKEHOB: (PU3MUYECKHEe U XUMHUYECKUE CBOICTBA (pEaKkIy THAPUPOBAHHUSA,

22 raJJOrTeHUPOBAaHUS, TUJpATallUM, OKHUCIEHHs M IHOJIMMEpH3alMu), IOJIy4YeHUue |
IIPUMEHEHNE

23 Anxanuensl: OyramueH-1,3 m MetmnOyramueH-1,3: cTpoeHne, BaKHEUIINE XUMHUYECKHEC
cBoMcTBa (peakuus noauMepusanun). [losyyeHre CHHTETHYECKOT0 KaydyKa 1 Pe3UHbI
AJNKUHBI: CcOCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOIMYECKMH psiil. ALETUIEH —

24 IPOCTEHIIMHA MPEJCTaBUTENb AIKHMHOB: COCTaB, CTPOCHHE, (U3NYECKHE U XUMHUYECKUE

CBOMCTBa (peakluu rUAPUPOBaHNUs, FAJIOT€HUPOBAHUS, THAPATALUHN, TOPEHNUS), IOJTyUYEHUE
U IIPUMEHEHUE

Apensl. benson: cocraB, crpoeHue, (U3NYECKHE U XUMHUYECKHE CBOMCTBa (peakuuu
raJIOT€HUPOBAHNS M HUTPOBAHUS ), OJIyYEHHE U NIpUMeHeHHe. Toiyos: cocTaB, CTpOEHHE,

2.5 ¢u3nyeckue M XHMMUYECKHE CBOWMCTBA (peakiuM TaJOreHUPOBaHHUS W HUTPOBAHUSA),
MOJydYeHWe W TpHUMEHeHHe. TOKCHYHOCTh apeHOB. [ eHeTndeckas CBSI3b MEXIY
YTJIEBOOPOIaMH, IPUHAICKALIMMHU K Pa3JIMYHBIM KJIaccaM

[TpupoaHbIle UCTOYHUKM YTIIEBOOpPOJOB. IIpupoaHblif ra3 u momyTHble HEQTSIHBIE Ta3bl.
Hedpte u e€ npoucxoxnenue. CrocoObl mnepepaObOTKH HEPTH: IMEPEroHKa, KPEKUHT

2.6 (Tepmuyeckui, katanuTuueckuil), nupoiam3. IlpoaykTel mnepepaboTku HedTH, UHX
NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObITy. KaMeHHBI yroiab W TPOAYKTHI €ro
nepepadoTKu

3 Kucnopoaconepaiue opraHMuecKue COeTUHEHNs

[IpenensHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAaHON: CTPOEHHUE, (PHU3NYECKUe Hu
XUMHUYECKHE CBOMCTBa (peaklUMU C aKTUBHBIMH METaJUIaMH, TaJlOT€HOBOJIOPOAAMH,
rOpeHue), NMpUMEHEHHe. BoaoponHble CBA3M MEXIy MOJEKylaMH cnuproB. JleWcTBue

3.1 METaHOJIa U 3TAHOJIa HA OPraHU3M YeJOBEeKa. MHOr0aTOMHBIE CIUPTHI. DTUIIEHIJINKOIb U
TJIMIEPUH: CTpOeHHUe, (U3MUecKue M XHUMHUYECKHE CBOWCTBa (B3aMMOJAEUCTBHE CO
IIEJIOYHBIMU MeTaJllIaMH, KaueCTBEHHAas peaklids Ha MHOTOoaTOMHbIe crupThl). JleiicTBue
Ha OpraHu3M 4enoBeka. [I[puMeHeHne MNIMIEepUHa U STUIICHTIIUKOIIS

®deHoJI: CTpOeHHWE MOJEKYJbl, (U3NYECKHE U XHUMHYECKHE CBOMCTBA. TOKCHYHOCTH

3.2
¢denona. [Ipumenenue genomna



Anpnerunpl M KeTOHbl. DopManbaeruj, aneTanblIerua: CTpoeHHe, (U3UYECKHEe U
3.3 XUMHUYECKHE CBOMCTBA (PEaKlMM OKUCICHUSI U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIUN),
MOJy4YCHUE U IPUMEHEHUE

OAHOOCHOBHBIE MpeneabHble KapOOHOBBIE KUCIOTH. MypaBbHHAsI U YKCYCHAasl KHCIOTHI:
cTpoeHue, pU3NYECKUe U XMMUYECKHUE CBOMCTBA (CBOICTBA, 0OIIME A Kilacca KUCIOT,

3.4 peakuus sTepudukalym), nolydyeHue u npuMenenue. CTeapuHoBasi U OJIEMHOBAS KUCIOTHI
KaK MPEJACTABUTEIM BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJH BBICIIMX KapOOHOBBIX
KHCIIOT, UX MOIOIIlee eiicTBHe

Crnoxuble 2¢upbl Kak NPOU3BOAHbIE KApOOHOBBIX KUCIOT. ['MAPOIU3 CIOXKHBIX 3(UPOB.

3.5
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. buosorndeckas posb KUPOB

VYTaeBopl: cOCTaB, KIACCU(PHUKAIMS YIIEBOAOB (MOHO-, IU- U TIOIHMCaxapubl). [ mroko3a —
MPOCTEHIINI  MOHOCaXapua: OCOOEHHOCTM CTPOCHHUS MOJIEKYNbI, (QU3NYEecKHe U
XUMUYECKUE CBOMCTBa (B3aumojeiictBue ¢ rugpokcuaom wmeau(ll), oxucnenue
aMMHUa4YHBIM pacTBopoM okcuga cepebpa(l), BoccraHoBiIeHHE, OpOXKEHHE TITFOKO3bI),
HaXO0XJECHUE B MPUPOJE, IPUMEHEHHE, Ouonoruueckas posib. @orocunres. Ppykro3a Kak
n3oMep Toko3bl. Kpaxman u umemnono3a Kak MOpUpoAHble moiuMepbl. CTpoeHue
KpaxMaia M LeJUTI003bl. DH3MYecKne M XMMHUYECKHE CBOMCTBA Kpaxmana (THAPOIIH3,
KaueCTBEHHAs pEaKIUs C UOJIOM)

3.6

4 A30Tcozlep>i<amne OpPraHn4CCKHUC COCAMHCHUA

AMUHOKHCIIOTBI KaK aM(OTepHbIC OpraHWYECKHE COoequHCeHHS. Du3nyecKkue u
4.1 XUMHUYECKHE CBOWCTBA aMHUHOKHUCJIOT (Ha NMpUMEpe IIuIMHA). buojornyeckoe 3HaueHue
aMHUHOKHCIIOT. IlenTuan:

benku kak mpupoaHbIE BBHICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAs M
4.2 TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OENKOB: TMIIPOJIM3, JIEHATYypalus,
KaueCTBEHHBIC PEAKIINH Ha OCITKH

5 BBICOKOMONIEKYIISIpHBIE COETMHEHUS

OCHOBHbBIE TIOHSITUSL XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIIEHb MOJIMMEPU3ALINN, CPEAHSSI MOJIEKYIsipHas Macca. OCHOBHBIE
METOABl  CHUHTE3a  BBICOKOMOJIEKYJSIDHBIX  COCIMHEHHW —  MOJUMEpHU3alus |
MIOJIMKOHACHC AU

5.1

DKCHepUMEHTAIbHbIE METO/bl M3YUYEHUs] BEIECTB U UX IMPEBPALICHUIN: O3HAKOMIIEHUE C
5.2 oOpasiaMu TPUPOTHBIX U MCKYCCTBEHHBIX BOJIOKOH, IlacTMacc, KaydykoB. [lomyueHue
CUHTETUYECKOIO KayuyyKa U pEe3UHbI

11 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUS
1 TeopeTnyeckrie OCHOBbI XUMUU

XuMudeckuil sneMeHT. AToMm. Sfnpo aromMa, H30TONBI. DJEKTPOHHAas 000JIOUKa.
DHepreTHYeckue YpOBHHU, IOAYPOBHH. ATOMHBIE opOuTamu, S-, P-, 0-32IIeMEHTHI.

11 Oco0OeHHOCTH paclpenesieH!s IEKTPOHOB MO OPOUTAISIM B aTOMax JJIEMEHTOB IEPBBIX
Y4eThIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpALs aTOMOB
[lepuonnueckuii 3axkoH u llepuomgmueckas cucrema XumMuyeckux osnemeHtos JI.M.
MenpeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA M [leproanyeckoil CUCTEMBI XUMHUYECKUX
12 anemeHtoB JI.M1. MenneneeBa C€  COBPEMEHHOW TEOpHUEW  CTPOEHUS  aTOMOB.

3aKOHOMEPHOCTH HM3MEHEHHUS! CBOWCTB XHMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
IIPOCTBIX M CIIOXKHBIX BEIIECTB IO TPyNIaM U IepuojaM. 3HAYEHHE MEPUOIUYECKOTO
3aKOHa B Pa3BUTHH HAYKHU




1.3

1.4

1.5

CrpoeHue BemiecTBa. XHUMHYECKas CBS3b. BHIBI XWMHUYECKOW CBs3M (KOBaJIGHTHAS
HETMOJsIpHAasT W TOJSIpHAsl, HWOHHAs, MeTainyeckasi). VIOHbI: KaTHOHBI U AHHOHBIL.
Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHOM XUMHYECKON CBSI3M (OOMEHHBIM W JOHOPHO-
aKLenTopHbl). BonopoaHas cBs3b

Banentnocts. DnekrpoorpunareabHOCTh. CTEneHb OKUCICHUS

BemecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BELECTBA. THIIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEILECTB OT THUIA
Kpuctauimyecko pem€rku. Ilonstue o ngucnepcHbix cucremax. MctuHHBIE UM
KOJUIOUJIHBIE pacTBOPBL. MaccoBas J10JIsl BEIIECTBA B PACTBOPE

1.6

KJ'IaCCI/I(l)I/IKaI_II/IH HEOPTraHUYCCKUX CO€,I[PIHCHI/II>1. HOMeHKJ'IaTypa HCOPTraHNYCCKUX BCIICCTB

1.7

Xumuyeckass peakuus. Kraccudukanys XMMHUYECKHMX peaklMii B HEOPraHUYECKOd u
OpraHWYeCKOM XHMMHH. 3aKOH COXpPAaHEHUSI MacChl BELIECTB, 3aKOH COXPAaHEHUS U
MIPEeBPALICHUS SHEPTUU IPU XUMHUUECKHUX PEaKIHIX

1.8
1.9

CKOpOCTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB

OOpatumbie peakiuu. XUMHYECKoe paBHOBecHe. DaKTOphI, BIUSAIOIMIAE HA COCTOSHUE
xumuueckoro paBHoBecus. [Ipunnun Jle [larense

1.10
1.11

2.1

2.2

2.3

Onexktponutuyeckass auccoruanusa. CunbHble W crnadble 37eKTponuThl. Cpeda BOAHBIX
pPacTBOPOB BEIIECTB: KUCIIas, HEUTpalibHAas, IIeJ0uHas. Peakiimu MOHHOTO 0OMeHa

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. Ilonoxenue HemetaimoB B Ilepuoguyeckoil cucreMe XUMHUYECKHUX
anemenToB [I.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHsI aToMOB. Du3nyeckre CBOWCTBA
HEMETAIJIOB. AJUIOTPOIMs HEMETalioB (Ha mpuMepe Kucioponaa, cepsl, (ocdopa u
yriiepoa)

XUMUYECKUE CBOMCTBA BAXKHEUIINX HEMETAIOB (TaJoreHOB, cepbl, a3ora, ¢ocdopa,
yriaepoia W KpPeMHHs) M UX COCAMHEHHH (OKCHUIOB, KHUCIOPOACOICPKAIIUX KHCIOT,
BOJIOPOAHBIX coeuHEeHM ). [[puMeHeHne BaXKHEUIIINX HEMETANIOB U UX COCTMHEHUMA

Metamnel. Tlonmoxkenue metauioB B Ileproamueckoi cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. MengneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JIOYEK aTOMOB METAIIJIOB.
O6mme ¢usznueckue cBoiicTBa MeTauioB. CIJIaBBl METAIOB. DJIEKTPOXUMUYECKUN PsJT
HaMpPsDKEHUH METaIJIOB

2.4

XUMUYEeCKHE CBOMCTBA BaXHEHIIUX MeETAIOB (HATpUM, Kalui, Kaublui, MAarHuii,
ATIOMUHUN, IIUHK, XPOM, KeJIe30, MEJlb) U UX coeAuHeHu. OOIme crocoObl MOTydeHUs
MeTaisoB. [I[pumMeHeHre MeTanioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAIJICIKAIINX K PA3JIMYHBIM KJIaCCaM

XUMHUS U )KU3Hb

3.1

3.2

3.3

Ponp xuMuu B o0ecriedeHur 3KOJIOTHUECKOM, IHEPTeTUYECKON U MHUIIEBOM 0€3011acHOCTH,
pa3BuTUU MeAMIUHBL [loHATHE O HaydyHBIX METOJAX MO3HAHMS BEIIECTB U XUMUYECKHUX
peakuuii

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX [POMBIIIICHHOTO TOJYYCHHS
BOKHEWIIMX BelEecTB. YemoBeK B MHUpE BEUIECTB W MaTE€pUAlOB: Ba)KHEHIINE
CTPOUTETBHBIE MaTepuabl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepaMHuKa,
Marepuanbl s SJEKTPOHUKHM, HAHOMATE€pUasbl, OPraHMYECKUE U MUHEpaAIbHbIC
ynobpenus

XuMHST U 3I0pOBhE UEJIOBEKA: IpaBWjIa HCIOJIH30BAHUS JIEKAPCTBEHHBIX IPEMApaToB,

IpaBujia 0e30IMaCHOTO HCITOIb30BaHUS npemnapaTron OBITOBOII XMMHUU B MMOBCEAHEBHOM
KHU3HHU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

YyeOHuKHU:

INa6puensu O.C., OctpoymoB WN.I'., CnankoB C.A.//Xumus. bazossiii ypoBens. 10 kimacc. M.:
[Ipoceemienue,

INabpuensu O.C., OctpoymoB WN.I'., Cmankos C.A.//Xumus. bazoBbiii ypoBeHb. 11 kimacc. M.:
[Ipocsemenue

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Enunoe coneprxanue oobiero oopaszosanus https://edsoo.ru/mr-himiya/

Xumus. 10-11 knaccel. YrnyOn€éHHbll ypoBeHb. Pabodas mporpamMma ¥ METOIMYECKHE
pexomeHaanuu kK yueouukam nop pen. Jlyauna B. B. Epemun B.B., JIpo3nos A.A., Epemuna
N.B., Kepumos 3.10. https://prosv.ru/product/himiya-10-11-klassi-uglublyonnii-uroven-
rabochaya-programma-i-metodicheskie-rekomendatsii-k-uchebnikam-pod-red-lunina-v-v02/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnmoreka Mumnpocemienus https://lesson.edu.ru/catalog

POUI https://resh.edu.ru/
bubanoreka L{OK https://lib.myschool.edu.ru/market?filters
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