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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenojaBanus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®@exepanuu, peanu3yomMx
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTparernuu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuony go 2025 roma» (Pacmopshkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboTKe MNporpaMMbl IO XHUMHHM, K OIPENENECHUI0 oOIei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTHS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xnaccoB Ha 06a30BOM YpPOBHE COCTABMJIM KOHLIENTYaJbHBIE IOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHM3aly, SBISIETCS HEOTHEMJIEMOM YacThlo MX 00pazoBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTeME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KYJIbTYpHI
YyeJloBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CPeACTBaMHU Y4EOHOTO IMpeaMeTa «XUMHs», COJepKaHHe M MOCTPOeHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4ETOM crneuu(UKH HAyKH XUMHH, €€
3Hau€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4€TOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
LIUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
¢dbopMHpOBaHKE PALIMOHAILHOIO HAYYHOTO MBIIUIECHHS, B CO3JaHUE LIEJTOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE MOHHMMAaHUS BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

TecHO B3aUMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTala
HEOTHEMJIEMOI YacTbl0 MUPOBOH KYJIbTYphbl, HEOOXOAUMBIM YCJIOBHEM YCHEIIHOIO TpyAa M
KU3HU KaK70ro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBlieHa Ha peuieHue I00albHbIX MPOoOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoi, MNHUIIEBOM, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OONMMHU IEISIMH W TPUHIUAIIAMH CpeIHero oOmero oOpa3oBaHHs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKIIOUEHHUS B KH3Hb COLUYMA,
IPOAOIKEHHUs 00pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.



CocraBnsromiuMu  peaMera «XHUMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» 1 «O01as 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIOUCHHEM
3HaHUH U3 00UIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUE NaHHOW CUCTEMbI 3HAHHUN
OpU M3Y4YEHUHU IpeaMeTa o0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrtpykTypa conepkanus KypcoB — «Opranndeckas xuMus» U «O01as 1 HeopraHudeckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
y4yeOHOro Martepuasia M OOyCJIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypc€ OPraHMYECKOM XMMHMM BEILECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX NPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaxX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB [0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIUHU.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMuUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMHUUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUs» O0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUECKUX U METOI0JIOTHYECKUX IO3UIHH,
[Iy0)Ke MOHSATh WCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeit 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUHM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKIMSX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomoniHseTcss B kKypcax 10 wm 11 kiaccoB naieMeHTaMu  COJEpKaHUs, HMMEIOUIUMH
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTCIBHOM U
NPAaKTUYECKON JIEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHSI K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIEI0BATENbCKUX 3a1ad. B 1enoM conepkaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS! OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX KaK:
MaTepHajIbHOE eIMHCTBO HEOPTaHUYECKOI0 M OPraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (aKkTaMH W TEOPETUYECKUMH MPEANOChUIKaMHU,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH JKOJOTHYECKUX MPOOJIeM, a Takke MmpobiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, DPAa3BUTHUS M COLMAIM3AIMU  OOYYAIOLIMXCS
IPUHATBIE MPOTPaMMON IO XUMHHM IOAXOABI K OINPEACICHUIO COIAEP)KAaHUS M IOCTPOCHUS
npeaMera NpeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCAIbHBIX Y4E€OHBIX NEHCTBHH, MMEIOLINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs PpoOeM, MOUCKa, aHau3a U
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00paboTkn wHOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUS ONbITa MPAKTHYECKOW U
UCCJIEIOBATEIbCKOM 1€ATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B NIO3HAHUU XUMUU.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha ypOBHE cpeaHero ooOmiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KAaTeIbHOU
XapaKTepUCTUKU IIeJiell M3y4deHHs IpeJMeTa HampaBiIeHHUEM IEePBOCTEIEHHOW 3HAUYMMOCTH
TPaAWLMOHHO TMpHu3HAETCS (OpPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak o0mnactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKON JEATENIBHOCTH YEJIOBEKa M KaK OJHOrO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUYeHHsI IPeIMETa SIBISETCS BIIOJIHE OMPaBAAHHbBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHs IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsIFOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKMX 3HAaHUH KakK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIekKAaT KIJIFOUEBHIE MOHATHS,
(yHIaMEeHTaJIbHbIE 3aKOHbl M TEOPUM XHUMHUHU, OCBOEHHUE S3bIKa HAyKH, YCBOEHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHue U pa3BUTHE MPEICTABICHUN O HAyYHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MUpE BEIECTB U XMMHUECKUX SIBJICHUI, UMEIOIINUX MECTO B IPUPOAE, B IPAKTUUYECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHMH U CHOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOIIOJAEHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJeHHEM NpaBuWil 0€30MacHOro
oOpallleHus C BeLeCTBAMU.

Hapsny ¢ atum, conepkarenbHas XapakTepUCTUKA LI€Je U 3a7a4y U3ydeHus MpeaMera B
porpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cucTeMe cpenHero oOmiero obpa3zoBaHusa. CerogHs B MNpernojaBaHUU XMMUU B OoJbIIei
CTETIEHU OTHAETCS NpPEANOYTEeHHEe MPAKTUYECKOM KOMIIOHEHTE COJepXKaHus OO0ydeHus,
OpPUEHTHPOBAaHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHu3allvu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOcCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYEHHS 3HAHUU U MPUMEHEHUS WX B peajbHOU KU3HU I PEIICHUs
NPaKTUYECKHX 3a/1a4.

B cBs3u c 3TUM npu U3Y4YeHHH TMpeaMera «XUMHS» JOMUHUpYIOLIee 3HAueHHe
pUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

ajanTanus OoOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dopMHpOBaHHE HHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYAHHUYECTBY, CAMOCTOSATEIbHOMY TMPHHATUIO TPAMOTHBIX pELUIEHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHbBIX BHIOB JESTEIBHOCTH: PELICHUs MpoOIieM,
NIOWCKa, aHamu3a W 00paboTkM HMHPOpPMALUHU, HEOOXOAUMBIX JUIsI MPUOOPETEHHUS OIbITA
JEeSTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe Ui OLIEHKH C
MO3UIUI IKOJIOTUYECKO 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpPraHu3M YeJI0OBEKa U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIBHO MPHOOpPETaTh HOBBIC 3HAHUS 110 XHMHH B
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COOTBETCTBHUH C KU3HCHHBIMU HOTPEOHOCTSIMH, UCIIOJIB30BATh COBPEMEHHbIE HH(OPMAIIMOHHbIE
TEXHOJIOTUH JIJIsl TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUYECKOTO
COJICPKAHUS;

¢dbopmHpoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBIIUICHUS,
HaOJIOJaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOAWMBI, B
YaCTHOCTH, ITPH IUNITAHUPOBAHHUHU M ITPOBEICHUN XUMHUYECKOTO YKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTHYECKOH HalpaBIEHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
HPUPOIOIONB30BAHMS, TOMOJIHEHHUS JHEPreTHYECKUX PECYpCOB M COXPAaHEHUS IPHPOTHOTO
pPaBHOBECHS, OCO3HAHHMA HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TPHPOJEC H CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUS OIBITA MCIIONB30BAHUS TONYUYCHHBIX 3HAHUHN JJIS1 TIPUHSTHS
IPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKIMH SIBJICHUSIMHU.

B yueOHOM muiaHe cpeaHero oOmiero oOpa3zoBaHUs mMpenMer «XuMus» 0a30BOr0 ypOBHS
BXOJ/IUT B COCTaB IpeAMETHOM 00nacTu «EcTecTBeHHO-HAyYHbBIE IPEAMETHI.

OO0mee 9nciio 9acoB, OTBEACHHBIX [UIS M3YYCHUs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
oOuiero obpazoBaHus, coctaBiser 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henmento), B 11
kyacce — 34 gaca (1 4ac B Hezemo).



COJEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

TeopeTudyecKkue OCHOBbI OPraHUYeCKON XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: oprannueckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHble (OpPMYIBl OPraHMYECKHUX BELIeCTB. | omouorus,
n3oMepus. XuMu4ecKas CBsI3b B OpraHMYECKUX COSIUHEHMSIX — OJUHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBienne o  kiaccudukauum — opraHuueckux  BemiectB.  HomeHknartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTAaHUYECKUX BELLECTB IPU HAarpeBaHUU (I1JIaBjiIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MetaH m 3TaH — mpocTeumme
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEeHUs ), HaX0XACHNUE B IPUPOJIE, TOTyUEHHE U TPUMEHEHHE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3allin ), TOJIy4€HUE U TPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaXKHEUIINE XUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
POCTEHIINN MPEACTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIH, TOPEHHUS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHe. Tomyon: cocmas, cmpoeHue,
@usuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHuposanus U HUmpo8anus), noiyieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOpOAOB. [IpuponHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUUECKH, KaTaTUTHYECKUN), nupoau3. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepaboTKu.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHbl, Koyuiekiuu «HedTts» 1 «Yroasy», MoaeaupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.




Bbluucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIHMU IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOEHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (pPEakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOAAMHU, T'OPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOJEHCTBHE CO LIETOYHBIMU METaJlJIaMH, KadeCTBEHHAs! peaKiys Ha
MHOrOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue TriaulepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
denona. [Ipumenenue penona.

Anpaeruapl U kemowuwl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3nUeckue u
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS U BOCCTAHOBJICHMS, KAUECTBEHHBIE pEAKIIMH),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsl U YKCYCHAsl KUCIIOTHI:
CTpoeHHue, PU3MUECKUE 1 XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
sTepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBHE.

CrnosxxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJaucaxapubl). ['moko3a —
IOPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl, (M3UYECKHE U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHume amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBIeHHE, OpOXXKEHHE TJIIOKO3bl), HAXOXJAEHHE B MPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue Kpaxmana U LEJUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoIn3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCepUMEHTAIbHbIE METOJbl W3Y4YeHMs] BEIIECTB U MX MPEBpalleHHi: NpOBEACHUE,
HaOJI0IeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peaKkIMy OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromMHbIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuga cepeobpa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
KpaxMaja C HOJOM), MHpPOBEAECHUE TIPaKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

A3oTcozepkanie OpraHn4ecKie COCINHEHNUS.



AMUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dusznyeckue u
XUMHUYECKHE CBOICTBA aMUHOKMCIOT (Ha mpuMepe INIMLKHA). buonormueckoe 3HaueHue
aMUHOKHCIIOT. [lenTuast.

benku kak mpupoaHble BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpEeTU4Hasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: THUAPOJU3, JEHATypalus,
Ka4eCTBEHHbIE pEaKIU1 Ha OeJKH.

DKcrepuMEeHTaIbHbIE METObl M3YYEHHUS BEUIECTB M HMX IpEBpAIleHUil: HaOdroneHue u
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB: JEHAaTypalus OENKOB IpPH HarpeBaHUU, IBETHBIC
peakiuu OeIKOB.

BbicokomoIeKy I pHBIC COCAUHEHUA

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPeIHSAs MOoyeKyiasipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJIMMEPHU3ALUs U TOJINKOHICHCALINS.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
oOpa3LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBSI3H.

Peanuszanus MeXNpeIMETHBIX CBA3CH IPU M3yYEHUHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSTHS: SIBICHHE, HAY4YHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCU(pHUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHMUE.

®uznka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEINYMHBI U E€IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B OpraHu3Me, (OTOCHHTES,
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIIIeBOIbI, HKHUPbI, PEepMEHTHI).

["'eorpadusi: MuHepasbl, FTOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorus: NuIeBsle MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC

OBILIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTuyeckme 0OCHOBbI XMMUU

Crpoenne BemniectBa. (CoOBpeMEHHass MOJZENIb CTPOEHUS aToMa. OJIEKTPOHHAas
koH(purypamus aroma. OCHOBHOE W BO30YXIEHHBIC COCTOSHHMS aToMmoB. Kiaccuduxarus
XUMHYECKHX 3JEMEHTOB (S-, P-, d-amementsl). OCOOEHHOCTH CTPOCHHS HSHEPreTHUYECCKUX
ypoBHelr atomoB  O-anemenrtoB. Ilepmommyeckas cucTeMa XHMHYECKHX  3JICMCHTOB
.. Menneneesa. @usnyeckuii cmbica Ilepuoanueckoro 3akona .M. Menneneesa. I[Ipuunnel
Y 3aKOHOMEPHOCTHU U3MEHEHHSI CBOMCTB 3JIEMEHTOB U MX COCIMHEHHM MO MEePUOAaM U TPYIIIaM.
DJNIEKTpOHHAs MPUPOAA XMUMHYECKOM CBS3U. ODJIEKTPOOTPULIATENBHOCTh. Buabl XuMuueckon
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CBs3M (KOBaJCHTHas, MOHHAs, METaJUIMYecKas, BOJOPOJHAsA) U MEXaHM3Mbl €€ 00pa3OBaHUS.
[IpocTpancTBeHHOE cTpoeHHe Moiekyn. Kpucrtamiumueckue u amopdHble BemiecTBa. THIbI
KPUCTAJIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJspHas, HOHHasA, MeTajiinyeckas). 3aBUCHUMOCTb
(U3HYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAILTMYECKON pemeTku. [[puduHbpl MHOT0OOpa3wst
BELIECTB. 3aKOH COXPAHEHUS MacChl U SHEPIUU. 3aKOH MOCTOSIHCTBA COCTABA.

Xumuueckue peakuuu. ['oMoreHHele U rereporeHHble peakuuu. CKOpOCTb PEAKIUH, €€
3aBHCUMOCTh OT PAa3JIMYHbIX (DAaKTOPOB: TPHUPOJABI PEArUPYIOMIMX BEIIECTB, KOHIEHTPAIUU
pearupyromux BeEIIeCTB, TEMIIepaTyphl, IUIOMAAM PEAKUUOHHOW ITOBEPXHOCTH, HAIWYUS
Katanmzaropa. Poib Karanu3atopoB B MpUPOAE U MPOMBIIIICHHOM Ipou3BoacTBe. OOpaTuMocTh
peakmuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHWE IOJ JIEHCTBHEM pa3inyHBIX (HaKTOpPOB
(KOHLIEHTpalUs peareHTOB WM MPOAYKTOB peaklUH, JaBJIE€HUE, TeMIepaTypa) A CO3/1aHUs
ONTUMAJIBHBIX YCJIOBUN NMPOTEKAaHUS] XMMUYECKUX IpoleccoB. TemnoBoi 3¢ ekt XumMuueckon
peakuuu. JucnepcHsle cuctemsl. I[loHsTHE 0 KOyutoMzax (305, renu). VICTUHHBIE pacTBOPHI.
Peakium B pacTBOpax auIeKTpOJMTOB. pH pacTBopa Kak MoKa3aTelb KHCIOTHOCTH CpEJbl.
['mapomu3  coneil. 3HaueHWe THAPOIM3a B  OHOJOTMYECKMX OOMEHHBIX — IIpoIeccax.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKUUU B MPUPOJE, NMPOU3BOJICTBEHHBIX IpOLECCAX U
KU3ZHEJCATEIIbHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA IPOCTHIX
BELIECTB — METAJIJIOB IJIaBHBIX U OOOYHBIX NOArPYMII (ME/b, )KE€JI€30) U HEMETAJIOB: BOJOPO/Ia,
KHCJIOPO/ia, TaJIoT€HOB, Cepbl, a30Ta, (ocdopa, yriaepona, kpemHus. Koppos3ust MeTauioB: BUJIbI
KOPPO3MH, CHOCOOBI 3allUThl METAUIOB OT KOPPO3UU. DIEKTPOJIU3 PACTBOPOB M PACILIABOB.
[IpuMeHeHHne »>IeKTpoiu3a B NPOMBIIIICHHOCTH. (OOOOIIEHHBIE CBEIEHHS O CTPOSHHH,
(GU3MYeCKUX M XUMHMYECKHMX CBOMCTBAX METAJUIOB M HMX COCIMHEHWH, HEMETAUIOB U HX
COCTUHEHUH.

XuMus M KM3Hb
Hayunbie MerTonpl mMO3HAaHHWA B XUMHH. VICTOYHUKHM XHMHUYECKON HHQOpPMAIIIH.
MopenupoBaHue XUMHUYECKUX IIPOLECCOB M SBICHUN, XMUMHUYECKMM aHAJIU3 U CHUHTE3 Kak
METO/Ibl HAYYHOT'O TO3HAHUS.

Xumus u 310poBke. JlekapcTBa, epMEHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[TpoGnieMsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JIEKapCTBEHHBIX MpenaparoB. BpeaHble MPUBBHIYKU U
(bakTophl, pa3pymalinue 310poBbe (KypeHHE, YHOTpeOJeHUEe alKoroJis, HapKOMaHUs).
Pannonansuoe nurtanue. [Iumessie 1o0aBku. OCHOBEI TUIIEBOH XUMHH.

Xumusi B TIOBCETHEBHOM XKU3HHU. Moromme u yucTsmme cpeacrsa. Cpencrtsa 60prObI C
OBITOBBIMH HACEKOMBIMHU: peNeJIeHThl, HMHCEeKTHIMIbl. CpeacTBa JHMYHOM THUTHMEHBI U
kocmeTHku. [IpaBuna 6e3omacHoi pabOTHl ¢ €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIIECTBAMU,
cpencTBaMu OBITOBON XMMHUH.

XUMHS M CEIIbCKOE XO3IMCTBO. MUHEpaJabHbIe M OpraHudeckue ymoopenus. Cpeacrtra
3alIUThl PACTCHUU.

Xumuga u dHepretuka. lIpupoaHble HCTOYHMKH Yri€BOAOPOIOB. I[IpupomHsiii u
MONYTHBIA HEPTSHON Ta3bl, UX COCTaB W Hcmoib3oBaHue. CoctaB HePTH M ee mepepadoTKa.

Hedrenpoaykrel. OxraHoBoe uuciao OeHzuHa. OXpaHa OKpyXKaromed Ccpenbl Ipu
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HedTenepepaboTKe U TPAHCHOPTHPOBKE HE(PTENPOMYyKTOB. AJBTEPHATUBHBIE HCTOYHUKU
sHepruu. Xumusi B ctpoutenscTBe. Llement. beron. Ilogbop onTuManbHBIX CTPOUTEIBHBIX
MaTepuajoB B MPAKTUYECKON JEATEIIbHOCTH YeJIOBEKa.

XUMUS U 3KOJIOTUSl. XUMHUUECKOE 3arpsi3HeHUE OKPYXKAIOIIeH Cpeibl U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, 1o4BbL, aTMOchepsl, GI0psl U hayHbl OT XUMUYECKOTO 3arpsI3HEHUS.

MeKIpeaMeTHbIC CBSI3H.

Peanu3zanus MeXIpeAMETHBIX CBS3CH NPU M3yYCHHUH OOIIEH M HEOPTaHMYECKOW XMMHUU B
11 xmacce OCyIIECTBIISIETCS Yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaxK " HOH?[TI/II?I, SABJIIOIUXCA CUCTCMHBIMU IJI1 OTACJIIBHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOTI'O
IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHau3s, CUHTE3, KJTaCCHU(UKALIUS, [IEPUOJIMYHOCTD, HaOJII0JIcHUE, DKCIEPUMEHT,
MOJICITUPOBaHKE, U3MEPEHHE, SIBICHHUE.

®dwusuka: marepus, dHEPrusi, Macca, aToM, 3JCKTPOH, NMPOTOH, HEHUTPOH, MOH, HM30TOII,
PalMOaKTUBHOCTh, MOJICKYJIAa, DHEPTETHUCCKUN YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOsIHHUEC BCLICCTBA, (1)I/I3I/I‘~I€CKI/IC BCJIMYMHBI U €AWMHUIBI X U3MCPCHUS, CKOPOCTh.

buonorus: kieTka, opraHW3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTAaMHHBI, 0OMEH BEUIECTB B OPraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

Texuonorus: XUMHUYCCKas MMPOMBIINIJICHHOCTD, MCTaJlJIyprus, IIPOU3BOJACTBO
CTPOUTECIIbHBIX MarepuraioB, CEJILCKOXO3SIMCTBEHHOE MMPpONU3BOACTBO, ITHIeBada
MPOMBINIICHHOCTh, (papMarieBTU4eckasl MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, dJIEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTECXHOJIOI'H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOIMIMMUCS
porpaMM CpeaHEero oOIero odpazoBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM M MPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IporpaMM CpeAaHero o0Iero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTrBercTBUM C CUCTCMHO-ACATCIIbBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEr0 oOmero oO0pa3oBaHHUS
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HaJIM4ue€ MOTHUBAIIUU K O6y‘-ICHI/IIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [IPUCYIIUMU LIGJIOCTHOI71 CUCTEME XHUMHUYCCKOI'O
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImaaOCTHBIC pPE3YyIbTaTbl OCBOCHHA MPEAMETA «XUMUS» JOCTUI'alOTCA B CJIHUHCTBC
yuyeOHOM M BOCHIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBHUM C T'yMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOI'O O6HI€CTBa, INPUHATEIMU B O6HI€CTB€ HOpMaMH H IIpaBUJIaMU IIOBCACHMUA,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OBITa TIO3HABATEIBHONM M TPAKTHYECKOW JEATEIBHOCTH OOYUYAIOMIMXCS 10 pealn3anuu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

MNpEACTAaBIICHHUA O COINUAJIBHBIX HOpMax W IIpaBUIaX MEXKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTH MPU CO3JaHUM YUeOHBIX MPOEKTOB,
pPEIICHUN yqe6HBIX M ITO3HAaBAaTCJIbHBIX 3a7a4, BIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTHX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOWIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE4YECTBEHHOMH
XUMHUU;
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YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAYKU €CTh PE3YNIbTaT JJIUTEIbHBIX HAOIIOJACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, MOCTOSTHHOTO TPY/1a YYEHBIX U PAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIONIEM aHaJlu3e
uH(pOpPMALIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, TUUECKOTO MOBEICHMUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHWE W TIOCTYNKH CBOMX TOBApPHUIICH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIECTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

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

COOIOAICHHS TPaBMJI 0E30TAaCHOTO OOpaIleHUs] ¢ BEUISCTBAMH B OBITY, IMOBCEIHCBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

NMOHMMAHUA LEHHOCTH WPaBWJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTo
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUS TOCJICJICTBUI W HEMPUSATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHHS aTKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JIESITEIIBHOCTH,
0011IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH MPAKTUYECKHX 3a7ad COLMAIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXX€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTataM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPHUH OOpa30BaHMs,
Oynymieil mpodeccuu U peanuszanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH OOIIECTBa;

6) 3K0JI0rMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH I1IeNIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOM CpPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIONIOIH30BAHNS;

AKTUBHOTO HENPUATHUS JIEUCTBUM, MPUHOCIIIMX BpEI OKPYKAIOIIeW MPUPOTHON Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArONMPUSATHBIC YKOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KYyJbTYphI, OIMbITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
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[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

IOHUMaHMs CHeuu(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTABICHUS 00 OKpYy)KaroIeM
MHUpE KaK O €AMHCTBE IPHUPOJAbI M YEJIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JUIsl COBPEMEHHOW LUBMWIM3ALUU: B €€
FYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTUM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro YieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTHM: IIOHHUMaHMsI CYIIHOCTH METOJIOB I1O3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yMEHUS ie7aTh 000CHOBAHHBIE 3aKIFOUEHHUS HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO ITOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALNAX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATENBCKOMN AESITEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHUS YUEOHOTrO IpenMeTra «XUMHsS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBIE N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKAUCHUTUTMHAPHBIC
(MeXMnpeIMeTHbIE) OOIIeHAYYHBIE TIOHATHS, OTPAKAOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHMSI, HCITOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIICAOBaHNE, HAOJI0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

VHHUBEpCcaldbHble  y4eOHbIE  JeHcTBUS  (TMO3HaBaTeJIbHBIE,  KOMMYHUKATHUBHEIE,
perynatuBHbIe), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIInXcs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  WCMOJh30BaTh  OCBOCHHBIE  MEXIAMCIUIUTMHAPHBIC,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YyUeOHBIC ACUCTBHS B IIO3HABATEIHHOU U
COLMAJIBHOM MPAKTHUKE.

MertanpeameTHble pe3ysbTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JIEHCTBUSMHU.
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OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU N03HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

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

OTpEAeNATh LEIH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKEHHUS,
COOTHOCHUTD Pe3yJIbTaThl ACITEILHOCTHU C IIOCTABJICHHBIMU LIEJISIMU;

UCITIOJIb30BaTh IMPH OCBOCHMM 3HAHUK TNPUEMBI JOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIME MOHITUS JJIsl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUI;

BbIOMpATh OCHOBAHUS U KPUTEPHUH IS KJIaCCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSIMU;

CTPOWUTH JIOTUYECKHE pAcCYXIEHUS (MHAYKTHUBHBIC, ICIyKTHBHBIC, II0 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTHh B TpoIlecce MO3HAHUs, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMu4ueckas (GopMylia, ypaBHEHHE XHMHUYECKON peakiuu — TpU PEIIeHUHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3334, IPUMEHATh Ha3BaHHBbIC MOJIEJbHBIC MPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIMA;

dopmynupoBaTh LEIM U 3aJadyd  MCCIEJOBAHUSA, MCIIONb30BaTh IOCTaBJIECHHBIE MU
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUH;

BJIAJI€Th HABBIKAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M TPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOII0AATh 32 XOAOM Ipoliecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (opMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEOBAHMSI, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBATENIbCKOM M TPOEKTHOH JeATeNbHOCTH,
MPOSBIATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
NPaKTUIECKHX 3a/1a4, IPUMEHEHUIO PA3IMIHBIX METO/IOB IIO3HAHWS.

3) padora ¢ nHpopManmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpPMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJAEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aQHATM3UPOBaTh HMH(DOPMAIIMIO PA3IWYHBIX BHIAOB W (OPM TpencTaBIeHUS, KPUTHYCCKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMTPOTHUBOPEUYNBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHCKE U O0TOOope
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

pPUOOpPETaTh OMBIT WMCHOJB30BaHUSA MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);
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UCTIONIb30BAaTh HAYYHBIM S3bIK B KAuecTBE CpEICTBa NpU paboTe ¢ XHUMHYECKOIl
uHpopManuell: MPUMEHSATh MEXKIpeIMeTHbIe ((U3MUEeCKue W MaTeMaTU4yecKHe) 3HaKu |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBjajieHNe YHHBEPCATLHBIMH KOMMYHHUKATHBHBIMH JAeiiCTBHSIMH:

3a71aBaTh BOIPOCHI 0 CYIIECTBY OOCYXIAae€MOM TEMbI B XOJ€ JAMAIOra W/WIN JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU MPEIOKEHUS OTHOCUTEIIHO  BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C MIpE3EHTAIell Pe3yJIbTaTOB IO3HABATEIBHON JAEATEIBHOCTH, IOJYYCHHBIX
CaMOCTOSATENIFHO WJIM COBMECTHO CO CBEPCTHHKAMHM HPU  BBIIOJIHEHHH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTHYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCIIEJOBAaHUN ITYyTEM COTIIACOBAHUS MMO3ULIUI B X0/1€ 00CYKICHUS U 0OMEHA MHEHHUSMH.

OnJiaileHNe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYIIECTBIISITH CBOIO IMO3HABATEIBHYIO NESATEILHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayaraeMblii aITOPUTM JICHCTBUI TPU BBHIMOJHEHUN y4eOHBIX M MCCIEIOBATEIbCKHX 3ajad,
BBIOMpaTh Hanbonee 3h(HEKTUBHBINA CIIOCO0 UX PEIICHHUS ¢ YUETOM NOTYYeHHs HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLIEHKHU.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAayyHOW KapTHUHBI MHpa, POJM XHUMHUU B IO3HAHUU SIBICHUH NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUSI U KYJAbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHrsT TPAaKTHYECKUX 3adad M DKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHTHS (XUMUYECKUH AJIIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpami¢HHasi), MOJb, MOJIsIpHAs Macca, MOJSIpHBIH OOBEM, YIJIEPOIHBIA  CKEJNeT,
GbyHKIMOHAIbHAS TpyMNa, pajuKai, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJEpKallhe COEAMHEHUSI, MOHOMED, MOJIIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUHU U 3aKOHBI (TEOPHS CTPOEHHUSI OPraHUYECKUX
BemectB A. M. byTtnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIUE B OCHOBE MOHMMAaHUS
MNPUIUHHOCTHU U CUCTCMHOCTHU XUMHUUCCKHUX ﬂBHeHI/II\/'I, (I)&KTOJIOFH‘-I@CKI/IQ CBCICHUA O CBOfICTBaX,
COCTaBC, MOJTYUYCHUHU U 6630HaCHOM HUCIIOJIb30BAaHUU BaKHEHIITNX OpraHn4CCKUX BCIICCTB B 6BITy
Y IPaKTUYECKOM JESATENBHOCTH YEIOBEKA;
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c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHUI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIME IIOHATHS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYINl OPraHUYECKUX BEIECTB
U ypaBHEHUN XUMHUYECKHX pPEaKlUi, U3rOTaBJIMBATh MOJEIN MOJIEKYJ OpPraHMYeCKHUX BEIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAIICKHOCTh U3YYEHHBIX OPraHUYECKHX
BEUIECTB MO0 HX COCTaBy U CTPOCHHUIO K ONpeAeNEHHOMY KIAcCy/Tpylie COeAMHEHUN
(YyrmeBomopobl, KHCIOPOA M a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIECTB (ITUJIEH, MPOIMUJIEH,
aleTUJICH, STWICHIVIUKOJb, TIULEpUH, (QeHos, (opManbAeTui, aleTaabAerui, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTa, TIOK03a, GPyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OINPEAENATh BHJbI XUMHUYECKON CBSA3M B OPraHMYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHUS OpPraHMYeCKHX
BemectB A. M. bytiepoBa miis 0ObSICHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UUYECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTaBUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, »TaH, STWIEH, TPOMWWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ITUJIEHTJIMKO/Ib, TJIUIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHCJIOTBI, TJIOKO3a, KpaxMmals, LeJUI0JI03a, aMUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS IO XHMHYECKUM YpaBHEHUSIM
(Macchpl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIIECTB WM MPOAYKTOB PEAKIIUN);

c(OpPMHPOBAHHOCTh YMEHHM BJIQJIETh CUCTEMOI 3HAaHUI 00 OCHOBHBIX METO/IaX Hay4HOT O
MO3HAHMS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHMX SBJICHUI
(HaOmrofieHHe, UW3MEpEHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HaHUS JUUIs IPUHATHUS PEICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
MHCTPYKLHUSMU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBIIOJIHATH XHMUYECKUH SKCIIEPHUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanusi OeIKoB Ipu
HarpeBaHUU, IIBETHBIE PEAKIIMU OEITKOB) B COOTBETCTBUHU C MPABUIAMU TEXHUKU OE30MACHOCTU
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npu oOpallleHUH C BEIEeCTBAMU U J1JAOOPaTOPHBIM 00OpYIOBaHUEM, IPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pPEAaKUUN u
(bopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTUYECKH AHATM3UPOBATH XUMHUYECKYIO HH(POPMALHUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(opMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH IEATENBPHOCTH B LEISIX COXPAaHEHHsS CBOETO 3JI0POBbSI U
OKpPY’KaIoIlled MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JECHCTBHs HA YKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEAHOTO BO3JCHCTBUSA HAa OPraHU3M
YEIJIOBEKA;

JUisl 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIs  CcHeNbIX M cAa0OBUIAMIMX OOyYaroIMXCs: YMEHHME MCIOIb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy o0o3HadeHui JI. Bpaiiist i 3anucu XuMu4ecKux (GopMyIL.

11 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHsSI Kypca «OOmas W HeopraHudeckas XUMHs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABIEHUNA: O XHUMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, PO XHMMHUU B TO3HAHUU SIBICHHH TPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKUCTICHUs, XWUMHYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOIHAs),
KpUCTATIMYECKAass  PEmETKa, TUIMBI XUMHYECKUX  PEaKIuii, pacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKONW  peaKIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHccoluanuu, nepuoauueckui 3akoH J[. M. MeHnneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAILEHUS DHEPrUU MPU XUMUUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHHA SI3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUA,
JeXKalmme B OCHOBE IMOHMMAaHHA TITIPUYUHHOCTH W CHCTEMHOCTH XHMHUUYCCKHX SIBJ'IeHI/II\/'I,
(dakTosornuecKkrue CBeJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUH
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM EATEIHLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbBIE MPU3HAKK MOHSATHH, yCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BEILIECTB U UX MPEBPAILICHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BATh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUH XUMHUYECKUX PEAKIMi, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
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YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErall€Has W3BECTb, IIUTbEBAs COJA, NUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEIeNsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAUIMUECKONW PEETKH KOHKPETHOI'O
BEIlleCTBA (aTOMHAs, MOJIEKYJIApHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh HEOPTaHMUYECKUX BEIIECTB
II0 UX COCTaBY K ONpeAEIEHHOMY KJlacCy/TpyIle COeAMHEHUH (IPOCThIE BEIECTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHBbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Mepuogudeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
HIPOTHOCTUYECKYIO (YHKLINY;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XUMHUECKUX AieMeHToB J1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHUMHUYECKUX 3JEMEHTOB U HX
COeMHEHUH o nepuogam u rpynnam Ilepuogudeckoi cucreMbl XMMHUYECKUX 3eMeHToB JI. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKUE
CBOMICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYILECTBOBAaHUE
TEHETHUYECKOM CBA3M MEXJAY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3InYHbIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS peakUUi pa3IU4HbIX THIIOB, MOJHbIE
U COKpAallEHHBbIE YpaBHEHUS peaklnii HMOHHOIO OOMEHa, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, MOJITBEPHKAAONINE KadeCTBEHHBIN
COCTaB pa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pAcHO3HaBaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTb OKHCIIHUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3aNyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelrHero Bo3aercTBus (mpuniun Jle [larensbe);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
npefcTaBieHui 00 OOIIMX HAyYHBIX MPUHIMIAX U IKOJOTHYECKUX IMpoOiieMax XMMHUYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIOIB30BAaHUEM IOHSATHS
«MaccoBas JI0Jsl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XUMHUYECKHX
pEaKIMAX, Macchl BellecTBa WM 00bEMaA ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
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Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOro 3(deKra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUH C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMNOJHATH XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajlu3aTopa, ONPEIEIIEHUE CpPEJIbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOIO MHIMKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agay no temaM «Meramwiel» U «Hemeramibsl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEICTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYHHKaluu, WHTepHET U
APYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBENEHUA B OBITY M TPYHOBOM JEATENbHOCTH B LEJIAX COXPAHEHHS CBOETO 3[0POBbS U
OKpYXarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBbIE OPraHU3MBbI
OTpe/IeNI€HHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha mpumepax crocoObl
YMEHBILIEHUS U NPEJOTBPAILECHUS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUist 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsS: YMEHHE NPUMEHSATH
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUIs  CcHeNbIX M cAa0oBHIAMIMX OOy4aroIUXcs: YMEHHME MHCIONb30BaTh pelibedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTrejibHbIe
padoThI padoThI pecypenI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEBOJOPOIbI — ATKAHBI 2
59 HenpenenbHble yriaeBogOpOIbl: alKEHBI, 6 1
aJIKaIUEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoaHbIE HCTOYHUKH YTIEBOJIOPOAOB U 3 1
ux nepepadoTka
Hroro o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xaniue oprannyecKue coeJUHEHUs
3.1 Crupter. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1
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Hroro no pazneny

Pa3znea 4. A3oTconeprkamye OpraHudecKkue coeuHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKy/IsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoanuyecTBO 4YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aesioB H TeM nudpoBbIe
Ne i/m P Kourpoannsie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Tema 1. | Bakueiimne moHATHS U 3aKOHBI XUMUHU 4
Tema 2.  CrtpoeHue BeliecTBa 5
Tema 3.  Xumuuyeckue peakluu 6 1
Htoro no paznemny 14
Pa3nen 2. Heoprannuyeckasi xumust
Tema4.  PactBopsl 5
Tema 5. | MeTtajuibl M UX COCOIUHEHUS 5 1
Tema 6. | Hemeraminl ¥ BX cOeTUHEHUS 7
Hroro no pazneny 17
Pesepn 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

" KonuuectBo yacos Jara DIIEKTPOHHBIE
m/ Tema ypoka Kontpo IIpakTnuec wsyacH nuQppOBBIC
o Bcero JIbHBIE Kue s o0OpazoBatein
paboThI paboThI HEIE PECYPCHI
1 IIpenmer opranu4eckoil Xumuu, €€ BO3HUKHOBEHUE, pa3BUTUE U 3HAYEHUE 1
5 Teopus cTpoeHus: opraHndeckux coequnenud A. M. byTiiepoBa, €€ OCHOBHbIE 1
TIOJIOKEHMSI
3 IIpencraBnenue o kinaccudukanuu opraHuueckux BemecTB. HomeHnknatypa 1
(cucremaTnyeckas) U TPUBHAJIbHbIE Ha3BaHUsI OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB ¥ CTPOECHHUE, TOMOJIOTUYECKHUN PAI 1
5 MertaH 1 3TaH — IPOCTEUIINE IPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
7 OTUiEeH U IPONUIEH — IPOCTEHIINE IPEICTaBUTENN AIKEHOB 1
8 ITpakTuyeckas pabora Ne 1. «[losyueHue sTuiIeHa U U3yYEHHUE €ro CBOMCTBY» 1 1
9 Ankanuensl. byranuen-1,3 u metminOyranuen-1,3. [TonydyeHue CHHTETHYECKOTO 1
KaydyKa U pe3UHbI
10 AJ'IKI/IHI?’II COCTaB M 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psAll. AlleTUIeH — 1
IIPOCTENIINNA TPEICTABUTEND AJIKNHOB
11 Bbruncnenus no ypaBHEHUIO XMMHUYECKON peakiuu 1
12 ApeHbl: 6eH301 U TOITy0J. TOKCUYHOCTh apEeHOB 1
13 ['enernyeckas CBS3b YII€BOJOPOAOB, IPUHAJICKAIIMX K Pa3IMUHBIM KJlaccam 1
14 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOAOB: IPUPOAHBIN I'a3 U MOMYTHbIE HE(TAHbIE ra3bl, 1
He(Th U IPOAYKTHI €€ epepadoTKU
15 [TpupoHBIe HCTOYHHUKH YTIEBOIOPOAOB: IPUPOIHBIH ra3 v MOMyTHbIE HEPTSIHBIE Ta3bl, 1
He(Th U MPOAYKTHI €€ epepaboTKu
16 KontponbHas paboTa mo pazaeny «YTiaeBog0opOab» 1 1
17 [IpenenbHble 0THOATOMHBIE CIUPTHI: METAHOI U ATaHOI. BojgopoHas cBs3b 1
18 MHOroaToMHbIE€ COIUPTHI: STUIICHTIUKOJIb U TIUIEPUH 1
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19 DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UICCKHE U XMMHUYECKHUE CBONCTBA, TPUMEHEHNE 1
20 Anpaeruapl: GopMaIbICTH U alleTAIbACTH . AIICTOH 1
21 OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE KHCIOTHI: MypaBbUHAs U YKCYCHAst 1
22 [TpakTuyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBD» 1 1
23 CreaprHOBas U OJIEMHOBAS KMCIIOTHI, KaK MPEICTABUTENN BBICIINX KapOOHOBBIX 1
KHCIIOT
24 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JACHCTBHE 1
25 Crnosxuble 3(¢upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MapOnn3 CloKHBIX 3UPOB 1
26 JKupsr: ruziponus, mpuMeHeHHne, OMOJIOTHYECKas PO )KHPOB 1
27 VYrineBojabl: cocTas, Kiaccuukaius. BakHelue mpecTaBuTeN: TI0K03a, 1
bpykTo3a, caxaposa
28 Kpaxman u 1ie/utosi03a Kak IpupoIHbIC TOTUMEPHI 1
29 KonTponbnas pabota no pazaeny «Kucnopoacoaepskarire opraHui4ecKue 1 1
COCITUHEHUS)
30 AMUWHBI: METHJIAMUH U aHWIHH 1
31 AMUHOKHUCIIOTHI KaKk aM(OTEpPHBIC OPTaHUYECKUE COSAMHCHHUS, UX OMOJIOTHYECKOE 1
3Hauenue. [lentuast
32 benku kak mpupoHbIe BEICOKOMOIIEKYISIPHBIE COSTMHEHUS 1
33 OCHOBHBIE TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COSTMHECHUN 1
34 OcCHOBHBIE METOIBI CHHTE3a BRICOKOMOJICKYJISIPHBIX coequHeHui. [ImacTmacchl, 1
Kay4yKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
Ne KonunuectBo uacos DNIeKTPOHHBIE
w Tema ypoxa KouTpoasn IIpakTuueck Hara wippoie
Bcero W3YYCHUS o0OpasoBaTebHbIe
I ble paboTHI ne paboTsl pecypest
1 Crpoenue BeniectBa.CoBpeMeHHasi MOJIENIb CTPOEHUS aTOMa. DJIEKTPOHHAs 1
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KoH(purypamus aroma. OCHOBHOE ¥ BO30YKIEHHBIC COCTOSIHUS aTOMOB.
Krnaccudukanus XUMUYECKUX 3JIEMEHTOB (S-, P-, d-31eMenThl). OCOOCHHOCTH
CTPOCHHSI DHEPIeTUUECKUX YPOBHEH aTOMOB (-3JIEMEHTOB.

IIepnonnueckas cucrema xumudeckux 3ieMeHToB [[.1. Menzeneesa.
®usnyeckuit cmbica [lepuoanyeckoro 3akona .M. Menneneena. [Ipuannsl u

2
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN 110
MIEPUOJIAM U TPYIIIIAM.

3 3aKOH COXpPAaHEHHS MAcChl U SHEPTUU. 3aKOH IOCTOSIHCTBA COCTABA.
Hayunble MeTO1bI TO3HAHUS B XUMUU. ICTOYHUKN XUMUYECKOMN

4 uHpopmanuu. MoJenupoBaHue XMMHUECKUX MPOIIECCOB U SIBICHUIA,
XUMHUYECKUM aHAIIM3 U CUHTE3 KaK METO/Ibl HAYYHOT'O TIO3HAHUA.
XuUMHUEcKas CBA3b. DJIEKTPOHHAS IPUPOJA XUMUUECKON CBSI3U.

5 DNEeKTPOOTpULATENILHOCTh. BUIbI XUMUUECKO! CBSA3H (KOBaJIEHTHAsl, HOHHAS,
MeTaJuITM4ecKasi, BOJIOPO/IHAS) U MEXaHU3MBI € 00pa30BaHMUs.
Crpoenue monekyi. [IpoctpancTBeHHOe cTpoeHre Mosiekyn. Kpucrananaeckue

6 1 amop(¢HBIE BELIECTBA.
Tunsl KpUCTAIUIMUECKUX pEIIETOK. THUIbI KPUCTAJUIMYECKUX PELIETOK

7 (aTomHas, MOJEKyJsipHAsl, NOHHAs!, METAJLINYeCKasi).

8 3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON
PELIEeTKH.

9 [IprunHbl MHOrOOOpa3us BEIIECTB.
Knaccudukanus XuMHuecKkux peakuid. 'oMoreHHble U reTeporeHHbIe

10 peaxiuu.
Ckopoctb peakiuu. CKOpOCTb pEaKIUH, €€ 3aBUCUMOCTb OT Pa3JInYHbIX

11 ¢akropoB: mpHUPOIBI pearupyOIUX BEIECTB, KOHIEHTPALUH PEarupyrONHX

BCIICCTB, TCMIICPATYPHI, IIJIOIAAN peaKHHOHHOﬁ IOBCPXHOCTHU, HATIMIU A
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KaTajiu3aTopa. Ponn KaTaJln3aTopOB B IIPUPOAC U ITPOMBIIIJICHHOM
IIPOU3BOJICTBE

12  OO6paTUMOCTh peaKIui.
XUMHYECKOE paBHOBECHE. XMMUYECKOE PABHOBECUE U €70 CMELICHUE T10]T
13 JecTBHEM pa3iuHbIX (JaKTOPOB (KOHIIEHTPAIMS PEareHTOB WK MIPOJYKTOB
peaxkuuy, 1aBjIeHue, TEMIIEpaTypa) A CO3AaHUs ONTUMAJIbHBIX YCIOBHM
MPOTEKAHUS XUMHUECKHUX MPOIIECCOB.
14  TennoBoi >3pPeKT XMMUIECKON PEaKINH. .
Kontponbnas padota 1 mo remam «BakHeillre MOHATHS U 3aKOHBI XUMUW,
15 | «Crpoenne BemecTay, «XHMHYECKHE PEAKIHI».
Hucnepcubie cuctemsl. [lonatue o komonaax (301u, renu). Mictuauble
16 pacTBOpHI
DnexTponauTuyeckas auccouuanus. Peakiuu B pacTBopax 31eKTpoiauToB. pH
17 pacrBopa KaK MOKa3aTeNb KHCIOTHOCTH CPEJIBL.
I'uaponus. I'maponus coneill. 3HaueHUe rUIPOIN3a B OMOIOTHYECKUX
18 o6MenHBIX nporueccax.
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTEIBHO-
19  BOCCTaHOBHTEIIbHbBIE PEAKIUH B TIPUPOJIE, IPOU3BOJCTBEHHBIX IPOLIECCAX U
KHU3HEESITEIbHOCTH OPraHU3MOB.
XUMHS ¥ CENTbCKOE X031iCTBO. MUHEpaIbHBIE U OPTaHUYECKHUE YIAOOPEHUSI.
20 CpencrtBa 3alMThl pACTEHUN.
21 O6mme ceepenus o metamiax OO0OIIEHHBIC CBEICHUS O CTPOSHUH,
(U3MYECKUX U XUMHUYECKHUX CBOMCTBAX METAJUIOB U UX COEIMHEHUH.
29 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAILIIOB.

OKHCIUTEITEHO-BOCCTAHOBUTEIBHEIE CBOMCTBA IMPOCTHIX BCIICCTB — MCTAJIJIOB
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TJIAaBHBIX U TOOOYHBIX MOATPYNH (Meib, )Kee30).

Koppozus meramio Koppo3ust MeTamioB: BUAbI KOPPO3HUH, CIIOCOOBI 3aUTHI

23 MeTaiIoB OT KOPPO3HH. 1

24 | DnekTposu3 pacTBOPOB U PACILIIABOB. 1

o5 | [IpuMeHenue 5€KTPOIN3a B IPOMBIILIEHHOCTH. 1
Oo6mme ceenenus o Hemetawiax. OO0OIIEHHBIE CBEIEHUS O CTPOCHUH,

26 (usMyecKuX M XMMHYECKUX CBOMCTBAX HEMETAIUIOB U HX COCAMHCHMUIL 1
OKHCIUTENEHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA MPOCTHIX BEIIECTB —

97 | HeMeTaynoB. OKHCIUTETbHO-BOCCTAHOBUTEILHBIC CBOMCTBA HPOCTHIX 1
BEILIECTB — HEMETAJUIOB: BOJIOPO/Ia, KUCIOPOAa, TAJIOTEHOB, CEPHI, a30Ta,
docdopa, yriaepoaa, KpeMHUS.

og  KomrpombHas pabota 2 o Temam «PacTBopbI», «MeTauibl U UX 1
coeMHeHus», «HeMeTasibl 1 uX COeAUHCHUS.

o9  IlpaBuna 6e3omacHoi pabOTHI CO CPEACTBAMHU OBITOBON XMMHUH. 1

30  XHUMHS ¥ SKOJIOTHSL. 1

31  XHUMMYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPEIbI M €r0 MOCIIEICTBHS 1
OxpaHa OKpy>Xaromiei cpepl.

32 | Oxpana ruapocgepsl, MOUBbI, aTMOChHEPHI, GIOPbI U (ayHbI OT 1
XMMHUYECKOTO 3arpsi3HEHHUS.

33  PesepsHnoe Bpems 1

34  PesepsHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe 0011ecTBo
«M3natenbctBo «IIpocBenienue»

«Xumus. 10 kmace : yue6. s o61ieo0pa3oBaT. opranu3aiuii : 6a30BbIi
ypoBeHb / I'. E. Pynsutuc, ®. I'. ®enpaman. [Ipocsemenue, 2016
METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

Acanoga JI. U. Texnonoruueckue kaptol (Merogudeckoe nocooue) / JI. U.
AcanoBa. — Mocksa: [Ipocsemienue, 2011, - 112 ¢.;

['aneesa H. JI. KaproTeka pa3BuBaromux 3a1aHuil AJIsl MKOJIBHOTO Kypca
xuMuu. Metoauueckoe mocooue il yauTesed XuMUM 1Mo peaanu3aiuu
tpeboBannii ®I'OC k MeTanpeaMETHBIM U JINYHOCTHBIM PE3YJIbTATAM.
Texnonorus UCY ]I kak pecypc peanuzanuu tpedboBanuii @I'OC / H. JI.
I'aneesa, I'. I'. JIsicoBa. — MockBa: 5 3a 3HaHus, 2015. — 64 c.;

I"apa H. H. Xumus: ypoku B 10 knacce: nocooue ans yuurens / H. H. T'apa. —
Mocksa: [Ipocsemenne, 2014. — 127 c.;

["apa H. H. Xumus: ypoku B 11 kiacce: nocooue mnst yuurens / H. H. Tapa. —
Mocksa: IIpocBenienue, 2014. — 127 ¢.;

Hoponwskun B. H. Xumus. EI'D. Pazaen «Heopranmueckas xumusi». 10 — 11
KJjaccel. TpeHupoBOYHAs TETpajib. Y4eOHO — MeToudeckoe nocooue / B. H.
HoponbskuH, A. I'. bepexnas, T. B. Caxuea, B. A. ®eBpaneBa. — Mockaa:
3arpannunas H. A. Jluarsoctrika MeTanpeIMETHBIX pe3yJbTaTOB NpH
00y4eHUH XMMUU B OCHOBHOM mikoJe. [Tlocobue nns yuurens / H. A.
3arpanuynas, E. B. MupenkoBa. — MockBa: Pycckoe cnoBo — yueOHuk, 2020.
— 124 ¢

Kazanues 1O. H. Xumus. «Konctpykrop» Tekymiero koutpos. 10 kiacc
(mocodue s yuutens) / FO. H. Kazannes. — MockBa: BentanallyTs B
npodeccuto. [lIkonbHBIE UCCIIETOBATENBCKUE MPOSKTHI MO XUMuu / [A. A.
Kapmoga]; moa. pen. A. A. Kapnosoii. — Cr6.: M3natensctBo C. — [leTep0. yH
—Ta, 2020. — 234 c., ui.;

Panenkuit A. M. Xumus. {unaktuueckuit marepuan. 10 — 11 kmaccesl:
nocoOue A yaurenei ooieodpaszosar. yupexaeHuii / A. M. Pagenkwuii. —
Mockaga: [Ipoceemenue, 2011. — 127 c.

Teopus u mpakTUKa TUCTAHIIMOHHOTO OOYYEeHHS: yueOHOE TocoOue sl By30B
/ [E. C. Ilonat u ap.]; mox pen. E. C. Ilonat. — Mocka: U3gaTenscTBO
Opuiir,

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://interneturok.ru/

https://foxford.ru/teacher-dashboard

https://my.1september.ru/

http://www.fipi.ru/

27



