MyHnuunaisHoe 010 KeTHOE 00111e00pa3oBaTeIbHOE YUPESKICHHUE

BuremnsiHcKas cpennsisi 00meoopa3oBaTebHas MIKOJIa

Annomawusn K paéoueii npozpamme

yueOHOro npeaMera «XHUMHS»

Pabouas mporpamma ydeGHOTO mpeamera « XUMUs» 0053aTeIbHOM MPeIMETHOM 001acTn
«EctectBo3nanue » papadorana B coorsercTBUM ®PI'OC OO0 u peanuzyercs 2 roaa cl10 mo
11 xnace

Pabouass mporpamma pa3zpaboTaHa y4uTesIeM B COOTBETCTBUH C IOJIOKEHUEM O
pabouyux mporpamMMax M OrpeeNseT OpraHu3alio 00pa3oBaTENIbHON NS TeIbHOCTH YUYUTENS B
LIKOJIE 110 IIpeAMETY «XHUMHUS»

Pabouas mporpamma yueGHOro npeamera «buonorusy spiserca yactbto OOIT COO

OIPEICIISIONIEH :
-co/iepKaHUE:
-IJIAHUPYEMbIE PE3YyIbTaThl(JINUHOCTHBIE, METAIIPEIMETHBIE U MIPEMETHBIE);
-TEMaTU4ECKOE IUIAHUPOBAHHE

Pabouas mporpamMma oOcCyk/e€Ha U IPUHATA PELICHUEM METOINYECKOTIO
00BEeTMHEHNS U COTIIACOBaHA 1.0.3aMECTHUTEIS JUPEKTOpa 10 YIeOHO —BOCTIMTATEILHON
pabore.

Hara: 30.08.2023.
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MNOACHUTEJBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepabHOi 00pa30BaTENbHON MPOTrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3pabOTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeH
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHLENTYaJbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO TIOJTOTOBKH BHIITYCKHHKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBIMYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHuCTeME XHMUYECKOro o0pa3oBaHHA. OJTU LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe H3KOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oopazoBaHue 00Y4arOIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH ydueOHOro mpenMera «XuUMHUS», COJAEp)KaHUE U IOCTPOCHUE
KOTOPOTO ONpEAeNeHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHUH, €&
3HAYEHUs B O3HAHUU MPUPOJIBI U B MaTEepUAIbHOM )KU3HU OOLIECTBA, a TAKXKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0 OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHallbHOW KyabTypbl. OHa BHOCHUT CBOMl BKIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBIeHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOILEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHMCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTUUEcKOi, MHUIIEBOH, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/I0POBBSI.

B cootBercTBUM C OOmMMM IeNSIMU M NPUHIUIAMH CpeJHEro ooOuiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xumus» U «OO01as 1 HeopraHudeckasi XHMHEs, OCHOBHBIM KOMITIOHEHTOM COJIePKaHUsI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 OOIIel XUMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa conmepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyecKas
XUMUSA» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaga U OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX U 3JEKTPOHHBIX IMPEACTABICHUN O CTPOCHUU BEIIECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTHUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHHWs IEepPBOHAYAIBHEIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs] B mpeaMeTe «XHUMUs» 0a30BOTO0 YPOBHS pPacCMaTPHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMS TEOPETHUECKUH MaTepual u
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mias 1 HeopraHuyecKass XUuMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HauU€HUE NEPUOANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJIOTMYECKHX MO3UIMiA,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
INPUMEHEHUH, a TAaK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMMEIOITUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, pacCKpbIBalOT €€ poJib B T03HABATEIbHOH U
MPAKTUYECKON JESITEbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOILECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XUMHH, TOMOTalOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHPOPMAIMIO U MPUMEHATH € ISl TOMOMHEHUS 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIbHBIX HCCIIEOBATENbCKUX 3a7ad. B 1ienom coaepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3y4€HUS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4aroImuxcsik MUPOBO33PEHUYECKO OCHOBBI JJIsl MOHMUMaHUS (HUiIocoPckux HaeH, Takux Kak:
MaTepHajIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYMH MEX]Ty HOBBIMHU (aKkTaMH U TEOPETUYECKUMH MPEANOChIIKaMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mulane pemieHuss 3amad  BOCIMTAHHWSA, Pa3BUTHS W COLHMAIM3AMM  OOy4arouIuxcs
INPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbl K OINPEAENEHUIO COJEp’KaHUs U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaioT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HaUEHHE JUISI pa3IMYHBIX BHJIOB JEATEILHOCTHU: PELICHUs TPOoOIeM, MOUCKa, aHaIu3a U



00paboTtkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCJICIOBATEILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MMO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, TaK U
HAa YpPOBHE cpemHero oOmiero o0pa3oBaHUsl, TMPU  OINpPENEICHHH COJEpKaTeIbHOU
XapaKTepUCTUKU IIeJiel M3ydeHHs MpeAMeTa HamnpaBlIeHHUEM IMEePBOCTEIEHHON 3HAYUMOCTU
TPaIULIIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHYECKOW HAayKu Kak o0yiactu
COBPEMEHHOTO €CTECTBO3HAHHUS, IMPAKTUYECKOW JEATEILHOCTU YENOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOW KyJabTyphl. C METOIMWYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/IeNICHUIO 1eJIel N3YUEeHHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMH HM3y4YeHHS TpeaMeTa «XHUMHUs» Ha
6azoBom ypoBHe (10 =11 xJ1.) ssBISIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH cocTaBIsIoLIEeH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(dyHIaMEHTAIbHBIC 3aKOHBI M TCOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PCHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluii, HeOOXOIUMBIX IS MPHOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHUYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUECKOUN H
MOBCE/IHEBHOM JKU3HH;

e pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHasl XapakTepUCTUKA LIeJei U 3aJa4y U3ydyeHus MpeaMera B
porpaMMme Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IIPUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTCTICHH OTMAETCSA TPEANOYTECHUE TMPAKTUICCKOW KOMIIOHEHTE COJIEp)KaHUsl OO0ydeHUs,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIMYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIET0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJTYYCHHs 3HAHUI M MPUMEHEHUS UX B PEaTbHOW KU3HU JUIS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBsa3w ¢ 3THUM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
GbopMHUpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JUYHOCTH, TOTOBOM K caMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPUHATHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHN),
UMEIONNX YHUBEPCAIBHOE 3HAUYCHUE JIUIS PA3IUYHBIX BHJIOB JICATCIBHOCTH: PEIICHUS TPOOIIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHHs OTbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXKe JJI OLIEHKH C
MO3UIUI IKOIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPEINy;

pa3BHUTHE MMO3HABATEIILHBIX MHTEPECOB, MHTCIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4JaromuXxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS



TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHON HH(OPMALIUU XUMHUYECKOTO
COJIEpKaHuUs;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HAOJI0IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HampaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  pPEUICHHHM IOOAJbHBIX  MPOOIEeM  paluOHAIBHOTO
MPUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKUX PECYpCOB M COXpPaHEHUsS MPHUPOJHOTO
paBHOBECHsI, OCO3HAHHA HEOOXOAMMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3JI0pOBBIO, a TAK)XXE MPUOOPETEHUS OIBITA MCIIONB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
TPaMOTHBIX PEIICHU B CUTYAIUSX, CBI3aHHBIX C XUMUYECKUMH SIBIICHUSIMHU.

B y4yeOHOM mutane cpeanero oOuiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nactu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OO01iee yuciio YacoB, OTBEAEHHBIX Ul U3YUYEHUSI XMMUU, Ha 0a30BOM ypOBHE CPEIHEr0
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 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYECKON XUMHHU

[Ipeamer opraHM4eckoil XMMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHUE B NOJIYYCHHH
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (DOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omousorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cUcTeMarudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEPUMEHTAIbHbIE METOAbl U3YUYEHUS BEIIECTB M UX MPEBPALLECHUN: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHMYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
NPEBPAICHUIO OPTAaHUMYECKUX BEIECTB P HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHNUE Y TOPCHHUE).

YriieBogopoanbl

AJKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mnpocTeiline
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE W XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHUs ), HaXOXACHNUE B IPUPOJIE, TOIYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTAaBUTENIN AJIKCHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
OPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pru3nyeckre 1 XUMUYECKHUEe CBOICTBA
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUSA), TMOJIyde€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIJVIEBOJOPOJaMH,
MPUHAJIEKAITMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIeBOAOPOJOB. [IpuposaHblii ra3 U monmyTHbIe He(TAHbIE ra3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U NPOIyKThI €ro nepepaboTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MOJIyYeHHUE STUJIEHA U U3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa 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
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHU COUPTOB. JleficTBUE METaHOIA U 3TAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cIUpPTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [lpumeHeHue riauuepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

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:
CTpoeHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KUCIIOT, PEaKIus
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 MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

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

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHil: NpOBEJeHNE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

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

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHepUMEHTAJIbHbIE METOAbl M3Y4YEHUsS BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEpPU3AINM, CPEeIHsSs MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMH /TSI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusuka: marepusi, SHEPIus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBOIbL, JKUPHI, (PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- anemMeHTsl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XuUMHUYeCKuX dsyeMeHToB [JI. .
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBsA3b. BuIbl XMMHUYECKOW CBSI3M (KOBaJEHTHAs
HEMoJIsIpHasl U TOJIsIpHAasi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUliaTeNbHOCTh. CTeneHb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

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

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 101
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 XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

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

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

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M UX MPEBPALICHUN: JIEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHUsS aTromoB. (Dusznueckue CBOICTBa
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHECHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METALIOB. DIEKTPOXUMHUYECKUHA PsJ HANPSOKEHUH
METaJIOB.

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

O61me cnocoObl moyyeHust MeTayioB. [IpuMeHeHne MeTaIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METO/bl H3YyYEHHsS BEUIECTB M MX NPEBPALICHUI: HU3YUCHHUE
KOJUIEKIMH «MeTajuibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE TUAPOKCHJA AJOMUHUS C PACTBOPaMM KHMCIOT U ILIEJIOYEH, KauyeCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
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 MUHEpPAJIbHbIE YJOOPEHUSI.

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

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3ydeHUU OOIIel M HEOPraHUYeCKOW XMMHUU 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 IOHSTHA: Hay4HbIM (akT, Tumoresa, 3aKOH, TEOPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUECKUH YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TTOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO3SIIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTE€pHANIOB, 3JEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBiMBaeT TpeOOBaHHWS K pe3yibTaTaM OCBOCHHUS OOYYarOIIUMHCS
porpaMM cpeaHero obmiero odopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i1 pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IPOTPaMM CPEIHEr0 O0IIEero 00pa30BaHUs SBIISCTCS CUCTEMHO-CSTEIbHOCTHBIN MOAXO/.

B coOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeameTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero obpazoBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLIUE!

OCO3HAHHME O0YYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuxcs PyKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIC IJIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHUSA MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B E€AUHCTBE
yu4eOHOW M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€alaMd  POCCUHCKOTO
IPaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MPaBUIaMM IOBEIEHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBIIEHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XHUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
INPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

IIPEJICTABICHUs] O COLMAIBHBIX HOpPMax M IPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHMH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHny y4yeOHbIX U TO3HABATENbHbIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJIACTM TEOPHM M TMPAKTHUECKOrO MPUMEHEHHUs
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJbTaT JJINTENbHBIX HAOIIOACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;



UHTEpECa M [I03HABATEJIbHBIX MOTHBOB B IIOJYYCHMH M TOCJIEIYIOIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE IOCJIEACTBUN 3THUX ITOCTYIIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHusl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUS LEHHOCTH MpaBWJI HWHAUBUAYAJIBHOIO M KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4EeHHIO Mpo(deccuil pa3inyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELIEHUS! BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBI M YEJIOBEKA, B IIO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIFOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHBIX chepax mnpodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUITHHAPHBIC
(MexXmnpeMeTHbIE) 0OLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, HAy4HbI (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, HCCIIeI0BaHKE, HAOIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U PYTHUE);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMHUPOBAaHUE (PYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yJaromuxcs;

CHOCOOHOCTh  OOYYalOLIUXCS ~ HUCMOJb30BaTh  OCBOEHHBIE  MEXIUCLUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JAEHCTBUSIMU.

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSIMM:

1) 6a30Bble JJOrMUYECKHUE AEHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNaTh LENU AEATENbHOCTH, 33JaBas MapaMeTpbl U KPUTEPHUU MX JOCTHXKCHMS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAETIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) AJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOLIEHUS U BBIBOJbl OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOJIOB pELICHHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMalnu, He0OXOAUMOM IS BBITOJIHEHHSI YUe€OHBIX 337a4 ONpeeNEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIB30BaTh HAYYHBIA SI3BIK B KadyeCTBE CpEJACTBA TPU paboTe € XHUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C IpE3EHTAIMeil pe3yiIbTaTOB MO3HABATENbHOM AESITENbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHUPOBATh BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATENbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAKAIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH €CTEeCTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
peuieHusT TMPaKTUYECKHX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolINe
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIEKTPOOTPHUIATEILHOCTh, XUMHUYECKast CBsI3b, CTPYyKTypHas ¢opmyna (pa3BépHyTas U
COKpaiéHHasl), MOJb, MOJISIpHAs Macca, MOJSIPHBIH O00BEM, YITEpPOAHBIA  CKeJNeT,
GbyHKIIMOHATIbHAS TPYMIMa, paguKan, H30MEpHus, W30MEpbl, TOMOJIOTHMYECKUN pPsA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA M a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, NOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHHS); TEOPHH U 3aKOHBI (TEOPHS CTPOSHHUS OPTaHUYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHUU; MHUPOBO33PEHUECKHUE 3HAHMS, JICKAIIME B OCHOBE ITOHUMAaHUs
MPUYMHHOCTA U CUCTEMHOCTH XMMHYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
WX B3aWMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS TPU OMMMCAHUM COCTaBa, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUUYECKUX BEIECTB
Y YpaBHEHUU XUMHUUYECKUX PEAKIHM, U3rOTABIMBATh MOJEIN MOJEKYJ OPraHUYE€CKHUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy W CTPOEHHUIO K OMNpeAenEéHHOMY KJaccy/TpyIie COoeIuHEHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKalllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPTaHMYECKHUX BEIISCTB (ITUJICH, MPOIHIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XUMHUYECKOW CBS3H B OPTraHUYCCKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWJEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TJUICPUH, (EHOIN, aleTalbICeTH1, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOIMYECTBA MCXOJHOTO BEUIECTBA MM MPOIYKTa PEAKIHMUA 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB HWIIH MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHUS, KCIONb3YEMbIX B XHMHUU MpPH H3YYECHHUU BEHIECTB M XUMUYECKUX SIBICHUU
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpPaBHJIA MOJB30BAHUS XUMHUUYECKON MOCYAON U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OTBITOB,;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE ITHIICHA U HU3YYEHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAaMHU U JIaDOpaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHYECKYIO HWH(POPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpYKAroIIed MPHUPOJTHON Cpesbl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsE OOy4arolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns miis 3anucu XxuMuaeckux Gpopmyir.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeEOpraHudecKas XUMHDY
OTPaKaloT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pellIeHUs] MIPAKTHYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHUECKUX 3HaHUM, KOTOpas BKIIOYACT: OCHOBOINOJArarolue
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METAJUINYecKas, BOJOPOJHAs),
KpUCTaNIM4ecKass  pewmeérka, TUIBl XUMHYECKUX  peaklUil, pacTBOp, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMAIMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM  peaKIMM, XHUMHYECKOE PpaBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
NEKTPOJIUTUYECKON auccouumanuu, nepuonudeckuid 3akoH [l M. MengeneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAaHEHMs M IPEBPAIIECHUS SHEPTUU IPU XMUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXaluMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(akTOJIOrMUECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON JAEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIME TMOHATHUS NMPH ONMMCAHWU HEOPTaHMYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWS OTICIBHBIX HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPHUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEJUHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, HMOHHAs,
MeTaJIJINYecKasi, BOJOPO/JAHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBa (aTOMHas, MOJIEKYJpHas, HOHHAas, METaJJIMuecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHM;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJIacCy/TpyIIe COeAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAaHUS, KUCIOTHI, aM(OTepHBIE THUAPOKCHIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHMH pPacKphIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



COPMHPOBAHHOCTE ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 21eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XMMHUECKUX 3i1eMeHTOoB []. U.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHUMHUYECKUX 3JIEMEHTOB U HX
COEIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucteMbl XUMHUYECKUX 31eMeHTOB Jl. 1.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATh CYyILECTBOBAaHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YYaCTUIO KaTalln3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHUI INPOBOAUTH PpEAKIUM, HNOATBEPKIAOIINE KaueCTBEHHbIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHUIHOCTb OKHCIINUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABIICHHSI AIEKTPOHHOIO OalaHCca ITUX peaKIuii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakTep CMEIICHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3neiicteus (npunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XMMHUYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUA C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BELIECTB, TEIUIOBOro 3(pQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKHEM, a TAK)KEe MpaBUia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iNYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau o TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHUM C MpaBHJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/EHUA B OBITY M TPYIOBOM JEATENHHOCTH B LENSIX COXPAHEHHUS CBOETO 3/0POBBS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHn3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns mis 3anucu XxumMudeckux (Gpopmyi.
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3.1 XuMusl ¥ 5KU3Hb 4 1 0 http://goturl.ru/4768
Uroro no pazgeny 4
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http://goturl.ru/4759
http://goturl.ru/4760
http://goturl.ru/4761
http://goturl.ru/4761
http://goturl.ru/4762
http://goturl.ru/4762
http://goturl.ru/4762
http://goturl.ru/4767
http://goturl.ru/4768




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoasubie IIpakTuyeckue op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
IIpeamer opranndeckoil XUMHH, €€
1 e P 1 0 http://goturl.ru/4590
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopus cTpoCHHS OPraHUIECKUX
2 coequHenuiit A. M. bytneposa, eé 1 0 http://goturl.ru/4590
OCHOBHBIC TTOJI0KCHUS
[IpencraBnenue o knaccuukanum
3 opraHuyeckux BemiecTB. Homenknartypa 1 0 0
(cucremaTu4ecKas) U TPUBUAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB
AJKaHBI: COCTaB M CTPOCHHUE,
4 . P 1 0 http://goturl.ru/4593
TOMOJIOTUYECKHUM PsiJT
MertaH u 3TaH — IPOCTEUIIIHE
5 P 1 0 http://goturl.ru4593
MPEACTaBUTENH AJIKAHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 http://goturl.ru/4594
OTUJICH U IPOIMIIEH — IPOCTEHUIIINE
7 p p 1 0 http://goturl.ru/4594
MIPEACTABUTEH AIKEHOB
[IpakTuueckas padora Ne 1. «ITonyuenue
8 P P oy 1 1 http://goturl/ru/4598
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1 0 http://goturl.ru/4592

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL
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10

AJKHUHBL: COCTaB M OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH psAll. ALIETHIIEH —
MPOCTEUILINN MPEICTAaBUTEIb ATIKHHOB

http://goturl.ru/4597

11

12

13

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

I'eneTnyeckas cBs3b YriieBoO40OpoaoB,
MNpUHAJICKAIIUX K Ppa3JIMYHbIM KJIaCCaM

http://goturl.ru/4598

http://goturl.ru/4596

http://goturl.ru/4597

14

[IpupoiHBIE UICTOYHUKH YIIIEBOIOPOIOB:
MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

http://goturl.ru/4596

15

16

KonTponbHas pabota no pazaeny
«YTII€BOIOPOABD)

Hpe,[[eJ'IBHHe OJIHOATOMHBIC CITMPTBI:
MCTAHOJ U OTAaHOJI. Bonopoz[Has[ CBA3b

http://goturl.ru/4598

17

18

19

MHOroaToMHbI€ CIIUPTHI: ATHJICHTIIUKOJb U
TJIMIIEPUH

@DeHo: CTPOCHHE MOJIEKYIIbI, (PU3NYECKUE
Y XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
Anpaeruapl: GopManbAeTHI U
aneTanpIeru. AIeToH

http://goturl.ru/4596

http://goturl.ru/4597

http://goturl.ru/4598

20

21

22

OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE
KHCIIOTBI: MypaBbUHAs U YKCYCHasI
ITpakTuyeckas padora Ne 2. «CBoicTBa
pacTBopa YKCYCHOW KHCIIOTBI»
CreapuHOBas U 0JIEMHOBAs KUCIIOTHI, KaK
MPEJCTaBUTENN BBICIIMX KapOOHOBBIX

http://goturl.ru/4759

http://goturl.ru/4770
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KHCIIOT

23

24

Mpbuta Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

Crnoxuble 3(Upbl Kak MPOU3BOJIHbBIE

Kap6OHOBBIX KHCJIOT. FI/IILPOJ'II/IS CJIOXKHBIX

a¢upoB

http://goturl.ru/4596

http://goturl.ru/4596

25

Kupsr: runponus, npuMeHEHHE,
OuoJsIornyecKas poJib KHUPOB

http://goturl.ru/4595

26

27

28

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiimune npeactaBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa

Kpaxman u 1emuitoso3a Kak npupoIHble
HOJIUMEPBI

Kontposnbnas pabota mo pazaery
«Kucnopozacoaeprxaliye opraHu4eckue
COEIMHEHUS»

http://goturl.ru/4595

http://goturl.ru/4595

http://goturl.ru/4778

29

30

31

AMWHBI: METHJIAMUH W aHUJINH

AMUHOKHUCIIOTHI KaKk aM(OTepHbIE
OpraHMYECKUEe COCTUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentuasl

benku kak npupoHble
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

http://goturl.ru/4771

http://goturl.ru/4778

http://goturl.ru/4771

32

33

34

OCHOBHBIE TTOHSITUSA XUMHUH
BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁ.

MeTtoasl CHHTE3a BBICOKOMOJICKYJIAPHBIX

COeIUHEHUN

Hrorosas KOHTPOJIbHAsA pa60Ta

http://goturl.ru/4771

http://goturl.ru/4771

0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpouabusie IIpakruueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS

1 1 0 http://gotourl.ru/4759
KOH(UTypalys aTOMOB
Ilepnonnueckuit 3akoH u [lepnoanueckas
cucTeMa XMMUYeCcKux 35eMeHToB /. 1.

2 A . 1 0 http://goturl.ru/4759
MeneneeBa, uX CBSI3b C COBPEMEHHOM
TEOpHUEIl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U UX COCIMHEHUM 110
rpymiaM U nepuojam. 3HaueHue

3 pya P 1 0 http://goturl.ru/4759
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMHuueckux sneMeHToB .M. Menneneesa B
pPa3BUTUU HAyKU
Crpoenue BemiecTBa. XUMHUYECKast CBS3b, €€

4 BU/IbI; MEXaHU3MbI 00pa30BaHUs 1 0 http://goturl.ru/4759
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa

5 1 0 http://goturl.ru/4759
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

6 WcTuHHBIE U KOJJIOUIHBIE PACTBOPBI. 1 0 http://goturl.ru/4759

MaccoBas 107151 BEIIeCTBa B pacTBOpE
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Knaccugukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

http://goturl.ru/47460

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

http://goturl.ru/4760

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

http://goturl.ru/4760

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonstue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCINTENEHO-BOCCTAHOBUTEIHHBIE
peakiuu. [lonarue o6 anekTpoanze
pacriaBoB U pacTBOPOB colieit
Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

http://goturl.ru/4770

http://goturl.ru/4770

http://goturl.ru/4770

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB

http://goturl.ru/4770
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15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH PAJT
HanpsHKeHUH MeTayIoB

http://goturl.ru/4768

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUN

http://goturl.ru/4768

http://goturl.ru/4768

http://goturl.ru/4768

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

http://goturl.ru/4768

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpOJia, cephl, hocdopa u yriaeposa)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

http://goturl.ru/4770

http://goturl.ru/4770

http://goturl.ru/4768

23

XuMuyeckue cBoMCTBa a3oTa, (pocodpa u ux
COECIMHEHU I

http://goturl.ru/4771

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

http:goturl.ru4771

http:goturl.ru/4771

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110

http:goturl.ru/4771
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TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3. «Pemenune
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTasl"»

http://goturl.ru/4771

28

29

KontposnbHas padoTa mo TeMaM «MeTauibi»
u «Hemeramib»

HeOpFaHI/I‘leCKI/IC H OPTraHUYCCKHEC KHUCIIOThI.
HeOpFaHI/I‘leCKI/IC H OPraHUu4CCKHUC
OCHOBAaHHA

http://goturl.ru/4771

http://goturl.ru/4771

30

AmdoTepHbIe HEOPTaHUYECKUE U
OpraHuYecKue CoOeNUHEHU. I 'eHeTnueckas
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

http:goturl.ru/4771

31

Ponp xumMun B 00eciedeHUU SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEAUIUHBI

http://goturl.ru/4778

32

33

34

[IpencraBienust 06 0OIMMX HAYYHBIX
MPUHIIMIIAX TPOMBIIUIEHHOTO MOJIYYeHHs
Ba)KHEHUIIINX BEIIECTB

XuMus U 310pOBbe UesloBeKa.YenoBek B
MUPE BELECTB U MATEPHAIIOB

Hrorosas KOHTPOJIbHAA pa60Ta

http://goturl.ru/4778

http://goturl.ru/4778

0
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