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HOACHUTEJIBHASA 3AIITMCKA

[TporpaMMma 1o XMMHUU Ha YPOBHE CpeHEro o01Iero oopa3zoBaHus pa3paboTaHa HA OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOl 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero o6OpaszoBanus (DOII COO), npexncraBneHHBIX B DefepanbHOM TOCYIAPCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yOMMX
OCHOBHBIC 00pa30BaTeJbHBIC MPOTPAaMMbl, ¥ OCHOBHBIX MOJOXKeHUH «CTpareruu pa3BUTHUA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIeIeHHUI0 o0Ien
CTpaTeru 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHIIENTYaJIbHBIEC TTOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH, COAEp)KaHHs, pPE3ylbTaTOB OOydeHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTHU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHUE 00yJaroIIMXCS Ha YPOBHE CPEIAHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeamera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOPOTO ONpEZeNeHbl B IMporpaMMme MO XMMHUH € Y4ETOM CHEHM(PUKM HAyKHM XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOIIMX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHbBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHOU
LUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIlleM MUpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHo B3auMOJEHCTBYST C JPYTUMHU €CTECTBEHHBIMM HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOI YacTbI0 MHPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAs XMMHUsI KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPTrEeTUUYECKOM, MHUIIEBON, HIKOJOTHYECKONW OE€30MacHOCTH H
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ 0OOmIMMM LEISIMM M TNPHHLIMIAMH CpelHEero oOIiero ooOpa3oBaHuUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOy4arouIuxcs, HEOOXOIUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
NPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMus» SBISAIOTCA 0azoBble Kypcbl — «Opranuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIeld XUMHH) U opraHudeckoi xumuu. DopmMupoBaHue NTaHHOW CHCTEMbl 3HAHUN
OpU W3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4EHHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHUYECKUX COEIUHEHMI, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OMOJIOTMYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XMMHU MHOJy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUs B INpeaAMeTe «XUMHusS» 0a30BOro ypoBHS paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HEeOpraHUYecKass XUMHUs» O0YYaIOIIUMCS MPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaUEHUE MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJI0JIOIMYECKUX MO3UILIMM,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUI O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAaX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KyJBTYpPOJOTMYECKH M MPHUKIAAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIIBHOM U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEpUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enom cojaepxaHue
yuebHoro nmpenmMera « XUMHS» JaHHOTO YPOBHS M3yU€HUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, MI03HABAEMOCTh IPUPOJIHBIX SBJICHUI MyTEM dKCIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXIy HOBBIMU (akTaMH U TEOPETUYECKUMH IPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B mulane pemieHus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALMU  O0YYaroIIMUXCS
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (OPMHUPOBAHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBHUN, MMEIOIIUX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MPpoOieM, MOUCKa, aHau3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM JIEATETbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMUHM KaK HA YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, TaK U
HA YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPU  ONPENEICHUU  COJEpKaTeIbHON
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPAIUIIMOHHO Tpu3HAETCST (QOPMUPOBAHHME OCHOB XUMHUYECKOW HAayKH Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHMUYECKOW JEATEeIbHOCTH YEeJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CoriacHO J1TaHHOW TOYKE 3PEHHS TJIABHBIMHM LEISIMU WM3y4YEHUs MpeaMera «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOpPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHUE S3bIKa HAayKH, YCBOCHHE W
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUH, HEOOXOIUMBIX JIsI TPUOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COOMIOACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTUKa TeJIel U 3a71a4 U3y4eHHs TIpeIMeTa B
nporpamme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero obOpazoBanus. CeroiHss B MpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE CoJepKaHusi O0OydeHwus,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HAaHUMU, a (HYHKIIMOHATHHOM T'PaMOTHOCTBIO, TO €CTh CIOCOOAMU U
YMEHHUSIMH aKTUBHOTO TOJYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMeTra «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus OOYyYalIIUXCS K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX pEHMIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHA),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmW3a W 00paboTku WHGOPMAIMU, HEOOXOMUMBIX UIsI TPUOOPETEHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE ISl OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE TTO3HABATEILHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPUYECKHUX CIOCOOHOCTEH
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIC 3HAHUSA 10 XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTUH JIJIs TIOMCKA M aHAIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICPKAHUS;

¢dbopmMHpoBaHUE U PA3BUTHE y 0OYUAIOMIMXCS ACCOIIMATUBHOTO U JJOTMYECKOT'O MBIIIUICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydJaommxcs YOSKIEHHOCTHM B TyMaHHUCTHUYECKOW HAIpPaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPreTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOTHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K MPHUPOJIEC U CBOEMY
3JI0pOBBIO, a TAKXKE MPHOOPETEHUS OIBITA MCIIONb30BAHUS MONIYUYCHHBIX 3HAHUHN IS PUHATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B y4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOM 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO0miee 9nCiioO 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmrero obpaszoBanusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepeno), B 11
kiacce — 34 daca (1 4ac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEHUA. CTpyKTypHbIE (DOpPMYJIBI OpPraHWYECKHX BEIIECTB. | omonorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) M TpUBHAIbHBIC HAa3BaHUS BAKHEUIIHNX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKUX BEILECTB, HAONIOJCHHE U ONUCaHHE JEMOHCTPAIIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJCTAaBUTENN aJKaHOB: (U3MYECKUE W XHMHUYECKHE CBOWCTBA (peakiuH 3aMelleHus u
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
rajioreHupoBaHus, THIpaTallui, OKUCICHHS U OJUMEPHU3ALIUN ), TOJIyUEHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMYECKMH psa. AUETHIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTyUSHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIii Ta3 U momyTHBIE HE(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKH, KaTaTUTHYECKUN), nupoau3. [IpoaykTel nepepaboTku He(dTH, UX MPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: 03HAKOMIICHUE C
oOpa3iiaMu TiacTMacc, KaydykoB U pe3uHbl, Koyuekiuu «HedTe» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEILECTBA HJIM TMPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEakUuu C aKTMBHBIMU METaJlJlaMH, I'aJJOT€HOBOJOpPOJAaMHU, FOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO ILIEIOYHBIMUA METAJNIaMH, KAUECTBEHHAs peaklus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenune genomna.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. [Ilpumenenue xxupoB. bruonornyeckas posib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (pU3MYEeCKHe U XMMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
criupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okuciieHue
aMMMa4YHbIM pacTBopoM okcunpa cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusznyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJKOB: THUIPONU3, JCHATypaIHs,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIEe COeUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB UM UX MPEBpAIlEHUI: 03HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSI 4YEpEe3 HCIOJIb30BAHHWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEePHOAUYHOCTh, HAOIIOJCHHE, HW3MEpEHUeE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUeCKUe BETUUUHBI U €IUHULIBI
UX U3MEPEHUS.

Bbuonorus: xinerka, opraHusM, Ouocdepa, oOMeH BemecTB B OopraHu3me, (OTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHUS, MOIOIIIUE CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMu4yeckuil 3ieMeHT. AToM. Sapo aroma, H30TONBL. JEKTpPOHHAs 000JIoUKa.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xxumudeckux osnemeHtoB J[. H.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
10 TPYIIIaM U NeproaaM. 3JHadeHNEe IEPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XUMHUYECKOIO DPABHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTaiu3aTopa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0OCOOEHHOCTH CTpoeHHs atoMoB. (Dusmdyeckue CBOWCTBa
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojia U KpeMHHUS) U UX COeAMHEHUN (OKCHI0B, KHCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTamioB. CIUTaBel METALIOB. DJIEKTPOXMMHUYECKUN Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [[pruMeHeHrne MeTalIoB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHsS BEUIECTB M UX NPEBpPAILCHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUS C PACTBOPAMM KHCIOT U LIENOYEH, KaueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OIHOTO M3 YYacTBYIOUIMX B PEAKIMH BEHIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUM MenuUuHBL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIECTB M XUMHYECKHUX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHbIE YJ00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H MU U3ydyeHUH OOIIeld M HEOPraHUYEeCKOM XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHSTHSA: Hay4dHbI (akT, TUIOTE3a, 3aKOH, TEOpHd,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJEKYJa, YHEPreTUUYEeCKUi YpOBEHb, BELIECTBO, T€JO, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, TTOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
MPOMBIIIIEHHOCTh, (papMaleBTHUYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIIAIONIUE:

OCO3HaHHE O0YYAIOLUIMMHCA POCCUHCKOW TpakJaHCKOH HIACHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CIHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBHJIAMH ITOBEIEHMUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
ONbITa TO3HABATEIBHON M TPAKTHYECKOW IESATETBHOCTH OOYYaIOUIMXCS TI0 pean3aliu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

EHHOCTHOTO OTHOIICHHUSA K MCTOPUYCCKOMY M HaydyHOMY HACJICOUIO OTequTBeHHOﬁ
XUMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTHUYECKOTO
IIPUMEHEHUS XMMUH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh PE3yJbTaT



JUIUTETHHBIX HAOTIOEHHM, KPOMOTIUBBIX AKCIEPUMEHTAIbHBIX MOUCKOB, MOCTOSHHOTO TpyJa
Y4EHBIX U IIPAKTUKOB;

WHTEpECa M I[I03HABATEJIBLHBIX MOTHBOB B TMIOJYYEHUM U TIOCIEAYIOUIEM aHAJIU3e
uH(OpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYalldd, CBSI3aHHBIE C XUMHUYECKHUMH SBJICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOZICHHSI TIPaBMJI OE30MACHOTO OOpAIEHUsI ¢ BEHISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHHUS TIOCIICJICTBUI W HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEIBCKOM JICSITEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/]ad COLHUAIbHON
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHUIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaJbHOM TpaeKTOpUH 0Opa3oBaHUS,
Oynyuieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMYECKH IIeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOYHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUSA TI00aJTFHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
PaIrMOHAIBHOTO TPUPOJIOTIOIH30BAHNS,

AKTHBHOTO HETPUSTHS IEHCTBHUMA, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC HKOJOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PAa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpHI, OIbITa
JEATETLHOCTH  DKOJOTUYECKOW HAMNpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:



c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOM MTPAKTUKY;

MOHMMAHUS CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€ poinu B (OPMUPOBAHUU
paIMOHAIBPHOTO HAYYHOT'O MBIILICHHUS, CO3JaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHUpPE KaK O €IMHCTBE MPUPOJLI M YEJIIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelIeHrur IpoOIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKON HaIPaBJICHHOCTH M Ba)XHON POJU B CO3JaHMM HOBOW 0as3bl MaTepuaIbHOM
KYJIbTYpbI, PEIEHUN TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
0o0ecreueHnH YCIOBHI yCIEUTHOTO TPY/Aa M SKOJIOTHYECKH KOMGPOPTHOM KU3HU KAKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SIBICHUN OKPYXAIOLIEro MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHsI J1eJaTh 000CHOBAHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (P)aKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYeHUS! JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TIPOOIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO M UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAaHUW 1O XUMHH B COOTBETCTBUM C YKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iIuyHbiXx cdepax mpodecCHOHATBHOM
JIeSITeIILHOCTH.

METAIIPEJMETHBIE PE3YJIbTATDI

MeranpenmeTHble pe3yibTaThl OCBOGHMsI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXTpeMeTHbIE) 00IIeHayYHbIE TIOHSATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SIBIEHUE, MpOLecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeIOBaHNEe, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIpYTHe);

yYHHUBEpCaJbHbIE  ydeOHble  JeHCTBHS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00yYaroIuxcs;

CIOCOOHOCTh ~ OOYYalOIIUXCS  UCMOJb30BaTh  OCBOEGHHBIE  MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHWS W YHHBEpCAJIbHbIC y4YeOHBIC NEHCTBHSI B TIO3HABATEILHOW U
COIIMAIbHON ITPAKTHKE.

MertarnpeMeTHbIE Ppe3yJbTaThl OTPAKAIOT OBJIAJECHUE YHUBEPCATbHBIMH YYEOHBIMU
MO03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMU.

OsJiaieHne YHUBEPCAIBLHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH /1€ CTBUSIMM:

1) 6a3o0Bble JJOrMUYECKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBATh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpEACIATh LENU JAEATENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUM MX JOCTHKCHMS,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble INPHU3HAKK IIOHATHMM W YCTaHAaBIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOLIME TOHATUS AJIs1 OOBACHEHUSI OT/IEJIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAY4YHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIUI;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUYECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEIbHO
POTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh OOOOUMICHHS W BBIBOJBI OTHOCHUTEIEHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY METOJOB pEeIleHuUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopMmanuu (HAy4HO-TIOMYJsSpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENMPOTUBOPEYUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHHUs] HHPOpMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManuell: MPUMEHATh MEXIpeIMeTHble ((U3MYecKue M MaTeMaTHYeCKUe) 3HAKu U
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIISIITHOCTH.

OgiaieHHe YHHBEPCAJILHBIMH KOMMYHHKATHBHBIMH A€l CTBHSIMM:



3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbI B XOJ/i€ JUAJIOTa W/WIH TUCKYCCHH,
BbICKA3bIBaTh HACHU, q)OpMYHI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAIeil pe3yabTaTOB MO3HABATEIBHOM AESITETbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TPU  BBINOJIHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PEryaISTHBHBIMH 1€HCTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii alropuT™M JAEUCTBUN NPU BHINOJHEHHHM Y4E€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHUS! HOBBIX 3HAHUM O
BCIICCTBAX U XMMHNYCCKUX PCAKIHUAX,

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JIEATEJbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIOIIEH ECTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOW st
pelleHusT TPAaKTHYECKUX 3a7ad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMON XHWMHYECKHX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATraroIINe
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHAIbHAS TpYMNa, pajuKanl, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUN psAJll, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ U a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKHUX
BemectB A. M. bByTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX SIBJ'IGHPIfI, q)aKTOJIOFI/I‘IeCKI/Ie CBCIICHUA O CBOfICTBaX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSATEIHHOCTU YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/II\/II BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOIIUE ITOHATUS IIPU OIMMCAHUHN COCTaBa, CTPOCHUA U
MpEBpAIICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEIECTB
Y YpaBHEHUH XMMHYECKUX PEAKLUN, U3rOTABINBATh MOJEIN MOJEKYJ OpPraHWYECKHX BELIECTB
AJI WJHTIOCTpallui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHU A,



c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJICKHOCTh U3y4YEHHBIX OPraHUYEeCKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIIACCY/TPyIIe COCAMHEHUH
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COECIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudyeckoil HomeHkiatype (IUPAC), a Takxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHHMYECKHUX BEIIECTB (STUJICH, MPOIMUJIEH,
alleTUJICH, STHJICHIJMKONb, TJIMLEPUH, (eHOoN, (OopMaibAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAsh KUCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, (QPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKOH CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHMYECKUX
BeiecTB A. M. byrtnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX MIPEJICTABUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, alneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHON, aleTalbJerul, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI003a, AaMHUHOYKCYCHAas KHUCIIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKJIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaThb HCTOUYHUKH YTIEBOJOPOAHOTO CBHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepabOTKH M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCIEHHUS I10 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NMPOIYKTOB PEaKLun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, MWCIONb3YEMbIX B XHMHU IIPU M3YYEHUM BEIIECTB M XHUMUYECKUX SIBICHUU
(HaOmoJieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOATh MpaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATh XUMHUYECKUN SKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelKoB Npu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJTKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npyu oOpallleHuu ¢ BEIeCTBaMHU U JIaOOpaTOPHBIM O00OpYIOBAHUEM, MPEJCTABISTh PE3YIbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX Pe3yJbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH JEATETBLHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS U
OKpYKarolllel MpUPOHON Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha YKUBBIE OPraHU3MBI



ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbIca mnokaszarens [I/JIK, moscHaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUId O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMHM 3[10POBbS: YMEHHE NPUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUIL CIEeNbIX U CIAa0OBUIAIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins ais 3anucu XuMuaeckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHEs
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNW: O XHWMHYECKOW COCTaBJISIOIICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (hOopMHpOBAHUU
MBIIUICHASI W KYJAbTYPBI JIMYHOCTH, €€ (DYHKIIMOHAIHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelieHusT MTPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0pPOBbIO U NIPUPOJAHON Ccpelie;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJICKTPOJUTHYECKAs OUCCOLUUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIuh, XUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHHUS W TPEBPAIEHUS DHEPTUU MPU XUMUUYECKHUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3BIK XWMHU, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE I[MOHMMAaHUS MNPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOMN JCSITEIILHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX NPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHMKY JIJISI COCTABJICHUS
dbopMya BEHIECTB W ypPaBHEHUH XHMMHYECKHUX PEaKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBManbHBIC Ha3BaHHSA OTICIbHBIX HEOPraHWYECKHX BEHIECTB (yrapHbId Tas,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HETaméHas W3BECTh, MUThEBAs COJa, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHHI OTPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUI KPUCTAIIMUECKOW PEHIETKH KOHKPETHOTO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep Cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
0 WX COCTaBY K OINpeAeNEHHOMY KIIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIC THAPOKCHIBI, COJIHN);



c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepuonnyeckoit cucteMbl XUMHUYECKUX 311eMeHToB 1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JEKTPOHHBIE OPOUTAIIN», «IHEPIETUUYCCKHE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHMHYECKHUX OJIIEMEHTOB M WX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementoB /1. U.
MeHpeneeBa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOMCTBa HEOPraHMYECKHUX BEILECTB pPAa3IMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECCTBOBAHUE
FEHETUYECKON CBA3M MEXJAYy HEOPraHMYeCKUMU BEIIeCTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATh XMUMHYECKUE PEAKIMU TIO0 Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliuxX BEHIECTB, TEINIOBOMY 3(PQEeKTy peakiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUWUTHIBAs YCIOBHUS, TPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3NUYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUIN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT
pa3UUYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE TMPOMBIIIJICHHOTO MOJY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJNiS BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaxusax, Macchbl BElIecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUSI MAcChl BELLIECTB, IPEBPAIICHHUS U COXPAHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHU COONIOAATh MpaBUiia MOJI30BAHUS XUMUYECKOW TOCYNON U
nabopaTOpHBIM 000PYIOBaHHEM, a TAK)KE MPpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(paznmokeHUEe TEPOKCHIA BOJOPOAA B NPHUCYTCTBHHM KaTallM3aTopa, OMpEICIICHUE CpPeJlbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIuu, PEaKIMd MOHHOTO OOMEHa, KaueCTBEHHBIC pPEaKIuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amad mo temaM «Mertamibl» U «HemeTamiel») B COOTBETCTBHUM C MpPaBHIIAMH TEXHUKU
06e30macHOCTH TP OOpaIICHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh



pe3yiabTaThl XUMHYECKOrOo SKCIIEpUMEHTa B (OpME 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
[OJYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCcOBOM KOMMYHHMKauuu, VHTepHeT u
JPYTHX);

C(OPMUPOBAHHOCTh YMEHHH COOJIIOAATh NpaBUJa 3KOJIOTUYECKH IIEJIECO00Pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH NEATETBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpYXKarolled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTb BO3ICHCTBHS HA >KMBBIC OPTaHU3MBI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblci nokasatens ITJK, noscHare Ha npumepax crnocoObl
YMEHBILIEHUS U IPEAOTBPALICHUS UX BPEIHOIO BO3IEUCTBUSA HA OPraHU3M YEII0BEKA;

JUIsl 0Oy4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbSI: YMEHUE MPUMEHSTDH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUIs  CcHenbIX U caa0oBHIAMIMX OOyYaroIMXCs: YMEHHME MCIOb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM

11

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMMbl

[IpeameT opraHMYecKO XUMHUH.
Teopust CTpOCHUST OpraHUICCKUX
coenuHenuit A. M. byrneposa

Hroro no pazgeny

Paznea 2. Yraesogopoasl

2.1

2.2

2.3

2.4

[IpenenbsHbIE yreBOOPOABI —
AJIKaHbI

HenpenenbHbie yraeBogopoabl:
AJKEHBI, alIKa/INEHBI, ATKUHBI

ApomaTuieckue yrieBoaopoabl

IIpupoaHbIE HICTOYHUKHT
YIJIEBOAOPOAOB U UX NepepaboTka

Hroro no pazneny

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1

Cnuptel. Genon

KoaunuecTBO 4acoB

Bcero

13

3

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThbI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

https://academy-
content.apkpro.ru/lesson/a9f3d191-
Hele-4e24-ac02-efb16fa49f6a

https://academy-
content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfbh9399

https://academy-
content.apkpro.ru/lesson/d86d7d00-

d5h4-491d-aded-c3ddal9feefd

https://lesson.edu.ru/04/10

https://academy-

content.apkpro.ru/lesson/5439¢18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

3.2

3.3

Anbnerunsl. KapOoHOBBIE KUCITOTHI.
CrnoxHuble 3¢upbl

VriieBoabl

Hroro no pazgeny

13

Pa3znen 4. A3oTconepkamye OpraHudecKkue coeuHeHust

4.1

AMUHBI. AMUHOKHUCIIOTEL. belku

Hroro no pazneny

Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS

5.1

ITnacrmaccel. Kayuyku. Bonokna

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

7440-4b6f-bf84-c04fad71694f

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

Ne i/

Paszgea 1. Teopernueckue 0CHOBBI XUMUM

Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u [lepronnueckas cucTeMa XUMHYECKHUX
anemenToB 1. I. Meneneena

1.2 XHUMHYECKUE PEAKITUN

13 Crpoenue Bemectsa. MHoroo6pasue
' BEILIECTB

Hroro no paszneny

Pa3nen 2. Heoprannuyeckasi Xumust

2.1 MeTtamisl
2.2 Hemerauter
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX

BEILIECTB
Uroro no pazgeny

Pa3zgen 3. XuMus u :KU3HL

31 XUMUSA U KA3HB

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

13

17

34

KonTpoabHbie
padoTshI

IIpakTn4yeckue
padoTshI

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTunyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[Tpeamer opraHu4ecKoit https://academy-
XHUMHH, €€ BOSHUKHOBEHHE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
pa3BUTHE U 3HAUCHUE Sele-4e24-ac02-efb16fa49f6a
I;:flf;qZZi;iH?:enHHeHHﬁ A https://academy-
M. Byriepoa, ¢ ocHoBHbe 1 0 0 content.apkpro.ru/lesson/c935a58c-
’ ab0e-4c59-9dcf-20517ae4b52e
IIOJIOKCHU A
[IpencraBienue o
KJ1acCU(pUKaLUN
OpPraHUYeCKUX BEIICCTB. https://academy-
Homenknarypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaruyeckast) u e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIBHBIC HA3BAHHUA
OpTraHU4YC€CKUX BCIICCTB
AJKaHBI: COCTaB U CTPOCHHUE, hitps:/academy-
FoMoorIeCKit pi 1 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpoCTEnIIne itps://acaclemy-
HpeJICTABHTE N ATKAHOB 1 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHHUE ttps:/acaclemy-
’ 1 0 0 content.apkpro.ru/lesson/4038171e-

CBOMCTBA 4158-4bd1-ae98-18dc1cfb9399
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13

14

OTUJIEH U IPOIUIIEH —
pocTelne IpeacTaBuTeNn
QJIKEHOB

[IpaxTuueckas padora Ne 1.
«Ilonydenue sTuneHa u
U3Y4YEHUE €r0 CBOMCTBY»

Aunkanuensl. byranuen-1,3 u
MeTmI0yTaauen-1,3.
[TonyyeHnue CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTUYECKUU PSI.
Aueruien — npocreimuni
MPEJICTaBUTEND aJIKUHOB

Beluncnenus no ypaBHeHHIO
XUMUYECKON pPEeaKLun

ApeHbl: 6€H30J U TOITYOJI.
TOKCUYHOCTB apeHOB

I'eneTnueckas cBs3b
YIIIEBOAOPOOB,
IIPUHAUIEKALINX K
pa3IMYHbIM KJ1accaM
[IpupoaHbie ICTOUHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 v MoINyTHbIe HEPTSHbIE
ras3bl, HepTh ¥ MPOJYKTHI €&

https://lesson.edu.ru/04/10

https://academy-

content.apkpro.ru/lesson/53cd2379-

2a45-43b1-9f67-7ebcdaf03ce0

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://academy-
content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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nepepadoTKu

[TpupoaHbIe HCTOUHUKH
YIJIEBOAOPOAOB: MIPUPOAHBIN
ra3 " MOIMYyTHbIE HEPTSIHbIC
ras3bl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

KonTponbhas pabota no
pazaeny «YTrieBOAOpOIbI»

[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: METAHOJ M 3TAHOI.
Bomopoanas cBs3b

MHOroaroMHbIE CIIUPTHI:
STWJICHIJIUKOJIb U IIULIEPUH

DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue 1 XuMUYECKHe
CBOMCTBA, IPUMEHEHHE

Anpaeruapl: GopManbaeTUuI U
areTajbpIerun. AeToH

OnHOOCHOBHEBIE MpeeTbHBIC
KapOOHOBBIEC KUCIIOTHI:
MypaBbUHAs U YKCYCHAast
[TpakTiueckast paborta Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHUCIJIOTBI»
CreapuHOBas U OJICMTHOBAs
KHCJIOTBI, KaK IMMPEACTAaBUTCIIN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://academy-

content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f

https://academy-

content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826

https://academy-

content.apkpro.ru/lesson/649883h8-

7¢5f-4116-896e-10a2278b08f1

https://academy-

content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-ch7ae5858b90

https://academy-

content.apkpro.ru/lesson/b4feaa04-

3438-4b57-a3ec-ba0f9fe63c0d

https://academy-

content.apkpro.ru/lesson/9834d408-

386d-444a-8de3-7efba8h98cdb

https://lesson.edu.ru/04/10
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31

BBICIIHNX Kap6OHOBBIX KHUCJIOT

Mbu1a Kak COJTH BBICIITHX
KapOOHOBBIX KUCIIOT, HX
MOIOIIEE AEHUCTBUE

CrnosxxHble 3hUpBI Kak
IPOU3BO/IHBIC KAPOOHOBBIX
KUCIIOT. ['MIpOIIH3 CIIOKHBIX
3¢upoB

XKupsr: ruaponus,
HpUMEHEHHEe, OHOIOrnYecKast
POJIb KHPOB

YrieBoasl: cOCTaB,
knaccudukanus. BaxnHeimme
MIPEACTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

Kpaxman u nemnronosa kak
MPUPOIHBIE TTOJTUMEPEI
KonrponbHas pabora no
paszzneny
«Kucnopoaconepxaine
OpraHUYECKHUE COCTUHEHUS»

AMMHBI: METHJIAMHWH B aHWJIMH

AMHUHOKHUCIOTEI KaK
amM(pOTepHbIC OpPTraHNYECKHE
COEIMHEHMS, X
OMOJIOTUYECKOE 3HAUYEHHUE.

https://lesson.edu.ru/04/10

https://academy-
content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof

https://academy-
content.apkpro.ru/lesson/71ac43f2-
a0d4-4945-a0eb-1e59cd5f4dof

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
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33

34

Ilenrtn bl

benku kak npupoHbie
BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS

OCHOBHBIE TTOHATHUS XUMHHU
BBICOKOMOJICK YIS PHBIX
COCIMHEHUN

OCHOBHBIE MCTOAbI CHHTC3a
BBICOKOMOJICKYJIIPHBIX
COGHHHGHHﬁ. HJ'IaCTMaCCLI,
Kay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

https://academy-
content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DnekTpoHHas KOHGUTypalus aToOMOB

Ilepuoauueckuii 3aK0H U
[lepuonnueckas cucTeMa XMMHUYECKUX
anemenToB /I. 1. MenneneeBa, ux
CBSI3b C COBPEMEHHOM Teopuen
CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYECCKHUX JJIEMCHTOB U UX
COEIMHEHUH 10 IPYIIIaM U IEPUOIAM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEMbI XUMHUYECKUX d71eMeHToB J[. 1.
MenpeneeBa B pa3BUTHH HAyKU

Crtpoenue BemiecTBa. XuMHUUECKast
CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa30BaHUs KOBAJICHTHOM CBS3H.
Bonoponnas cBa3b

BajieHTHOCTS.
DNeKTPOOTpULATENIbHOCTh. CTEneHb
oKucieHus. BemjectBa MoOeKyIsipHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

ITousTue o JUCIICPCHBIX CUCTEMAX.
HctuaHBIC N KOJUIOWIHBIE PACTBOPHI.

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccudukanus u HoOMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnueckas CBsA3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanuss XuMHUUeCKUX peakInii
B HEOPraHUYECKON U OpraHuYeCKOM
XUMHUHU. 3aKOH COXpPaHEHUSI MaCChI
BEIIIECTB; 3aKOH COXpPAHEHUS U
MIpEBPAILCHHS DHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTumblie
peakiuu. XuMHU4YECKOE paBHOBECUE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PeaKLUm»

DNEKTPOIUTHYECKAST TUCCOITUAITHS.
[TonsiTHe 0 BOJIOPOHOM MOKa3aTelne
(pH) pactBopa. Peakiiuun HOHHOTO
oOMeHa. ['uaponus opranndeckux u
HEOPraHMYECKUX BEIIECTB
OKHCITUTEIIEHO-BOCCTAaHOBHUTEIBHBIC
peakiuu. [lonsTue 06 >neKkTponause
pacIiaBoB ¥ pacTBOPOB COJEit
KoHnTtponbHas pabota mo pazaeny
«Teoperndeckre OCHOBBI XUMUW))
MerTansl, uX MOJIOKEHHE B
[Teproguueckoi cUCTEME XUMHUYECKHIX

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10
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snemenToB /I. 1. MenpeneeBa u
0COOCHHOCTH CTPOCHHSI aTOMOB.
OO6mue ¢puznueckre CBOMCTBa
METaJIOB

CniaBbl METAJIIOB.
DNEKTPOXUMHUYECKUH Psiji HAIIPSHKEHUN
METAJIJIOB

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aJIlOMUHUN) U UX COEAMHEHUN

XuMHuyecKue CBOMCTBA IIMHKA, Kejie3a
U UX COCIUHEHUN

XHUMHYECKUE CBOMCTBA XpOMa, MEIH U
UX COEOUHEHUN

[IpakTuueckas pabora Ne 2. "Pemnienue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramnb»"

HewmeTtamibl, uX Mo0XKEeHUE B
[Tepuoandeckoil cucTeMe XUMHUECKIX
anemenToB /I. 1. Menneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
®du3nyecKue CBOMCTBAa HEMETAILIIOB.
AnoTponusi HEeMETaIoB (Ha IpUMeEpe
KHCIJIOpOJIa, cepbl, hocdopa u
yriieposia)

XUMHUYECKHE CBOMCTBA TAJIOTEHOB,
Cephbl U UX COECIMHEHUM

XuMHu4ecKue CBOMCTBa a30Ta, hocodpa

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

24

25

26

27

28

29

30

31

32

U UX COCIUHEHUN

XUMHYECKUE CBOMCTBA yIiiepo/a,
KPEMHUS U UX COCIMHEHUHN

[IpruMmeHeHne BaKHEUIIINX HEMETAIIOB
U UX COCTUHEHUN

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
o teme «Hemeramiel». Beraucienus
110 YPAaBHEHUSIM XUMUYECKUX PEaAKIUil
Y TEPMOXUMHUUYECKHE PaCUEThl

[IpakTuyeckas pabora Ne 3. «Permenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"HemeTtast"»

KoHTposbHas pabota 1mo Temam
«Mertamiae» u «HemeTamisi»

Heopr AHUYCCKHEC U OPTaHNUYCCKUC
KHUCJIOTHI. HeOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

AMdoTepHbIe HEOPTraHUYECKUE U
OpTaHUYECKUE COCAMHEHUSI.
['eneTnueckasi CBSI3b HEOPraHUYECKHUX U
OpPTraHUYECKUX BEIECTB

POJ'IB XUMHUHU B 06GCHG'-IGHI/II/I
9KOJIOTHYECKOH, SHEPreTUICCKON U
MUTIEBON 0€30MaCHOCTH, PA3BUTHH
M€ QUM HBI

[Ipencranenus: 00 0OMUX HAYYHBIX
anHanax HpOMI)IIHJ'IeHHOFO
HOJ'Iy‘-IeHI/Iﬂ Ba)KHeﬁIHI/IX BCIIICCTB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Yenosek B MUpE BEUIECTB U

33 1 0 0 https://lesson.edu.ru/04/10
MaTepuasIoB
34 XUMHS ¥ 3I0POBbE YEIIOBEKA 1 0 0 https://lesson.edu.ru/04/10
OBILIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOT'PAMME


https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A., Akimoneprnoe obmectso «M3narensctBo «IIpocemenue»,2021 r
Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., Aknuonepnoe obmectBo «M3narensctBo «lIpocBemienne»,2021r.

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

Xumusi(0a30BbIYypOBeHB). Peanuzanus oOpa3zoBanus: Metoaundeckoe nocoodue ais yuurens / Kapepuna A. A., Iluayruna I'.B.; mox pen.I'. B.
[Muuyrunoii. M. : ®I'BHY «MHctutyt crpareruu pa3sutus oopasosanus PAO», 2022 81 c.:ui.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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