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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHUM Ha YPOBHE CpeIHEro o0Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @eneparum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUsS (erepaibHOW 00pa30BaTENbHOM MPOrpaMMBbl CPETHETO
obmero o6Opazoanusi (POIlI COQO), mnpeacraBieHHbIXx B DeaeparbHOM TOCYAAPCTBEHHOM
obpazoBarensHoM ctanmapte COO, ¢ yuérom Konuemnumm mpemnojaBanus y4eOHOTO mpeaMera
«Xumus» B 00pazoBaTeNbHbIX opraHu3anusax Poccuiickoit denepannu, peaanu3yrnMX OCHOBHbIE
o0pa3oBaTeNnbHbIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruul pa3BUTHUS BOCIUTAHHS B
Poccuiickoit ®eneparnuu Ha nepuox a0 2025 rona» (Pacnopsokenne [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/I0B K pa3pabOTKe MPOrpamMMbl 10 XUMHH, K OTPEAETECHUIO 00IIel CTpaTeruu
0o0ydYeHUsi, BOCIUTAHUS M Pa3BUTHs OOYYaAIONIUXCS CPEACTBAMH Y4YEOHOTO MpenMera «XUMHEsD
st 10—-11 xnaccoB Ha 6a30BOM ypOBHE COCTaBWIM KoHIEeNnTyaiabHble nojoxeHuss I'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJiel, COlep KaHus, pe3ysIbTaToB 00ydeHusi U TpeOOBaHUN K YPOBHIO
MOJITOTOBKHU BBIMTYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHME, TOJIy4aeMoe  BBIIYCKHMKaMHU  00IIeoO0pa3oBaTeNbHON
OpTaHU3aIHH, SBISETCS HEOTHEMIIEMOM YacThiO HX 00pa3oBaHHOCTH. OHO CITY>KUT 3aBEPUIAFOIIIAM
9TalioOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH,
MPUCYIIHUX LETOCTHONW CHCTEME XMMHUYECKOro 0oO0pa3oBaHUs. DTU IIEHHOCTH KacalOTCs MO3HAHUS
3aKOHOB TPUPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YEIOBEKa, a TaKXKe
9KOJIOTUIECKH 00OCHOBAHHOTO OTHOIIIEHHS K CBOEMY 3[IOPOBBIO U TIPUPOIHOM cpene. Peanmsyetcs
XUMUYECKOe 00pa3oBaHNe O0yYaIOIIMXCS HA YPOBHE CPEHETO OOIIero o0pa3oBaHus CPeICTBaMHU
y4aeOHOro mpeaMera « XuMHs», ColepKaHue U MOCTPOCHHUE KOTOPOTO OIpeAeieHbl B MPOrpaMMe
M0 XUMHUU C Y4€TOM chenuuKd HAyKd XUMHUH, €€ 3HAueHUs B IO3HAHWUU MPHPOABI U B
MaTepHaJbHOM JKW3HM oOOmecTBa, a Takke C Yy4E€TOM OOmuX TIeNnell W MPHUHIUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeaHero ooOmero o0pa3oBaHUS B
Poccuiickoit deneparuu.

XUMUSL KaK DJIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK MTPAaeT O0COOYIO POJb B COBPEMEHHOM
[UBIJIN3AIMH, B CO3JJAHWM HOBOW 0a3pl MaTepHalbHOW KynbTyphl. OHa BHOCHUT CBOW BKJIAJ B
dbopMupoBaHuEe pallMOHAILHOTO HAYYHOTO MBILIUIEHUS, B CO3JaHUE LIEJIOCTHOTO TMPEACTaBICHUS

00 OKpY’KaloIleM MUpPE KaK O €AMHCTBE MPUPOJIbI U YesIOBeKa, KOTopoe (hopMupyeTcs B XUMHUU Ha



OCHOBE IIOHMMAaHUS BEILECTBEHHOIO COCTaBa OKPY KAIOLIETO MHpPA, OCO3HAHMS B3aUMOCBS3U
MEX1y CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU IPUMEHEHUS.

TecHO B3auMOJIENCTBYsI C JPYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUs CTaja HEOThEMIIEMOMN
YacThl0 MHPOBOM KYyJbTYPbl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TpyJa U KHU3HH KaKIOro
wieHa oOmectBa. CoBpeMeHHas XHMMsS Kak HayKa co3ujareibHas, Kak HayKa BBICOKHX
TEXHOJIOTMI HalpaBjJeHa Ha pelleHHue TJI00aNbHBIX MPOOJeM YCTOWYMBOTO  Pa3BUTHUSA
YeJI0BEYECTBA — ChIPbEBOM, YHEPTETHUECKOM, MHUILEBOH, SKOJIOTHYECKOH 0€30MacHOCTH U OXPaHbl
3J10pOBBSI.

B coorBercTBMM ¢ 0O0IIMMHU LENSIMM M NPUHIUIAMH CpPEJHEro oOIIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10-11 xmaccel, 6a30BbIH ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
NPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJArOTOBKY OOYyYaroIIMXCs, HEOOXOIUMYI WM JUis
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa,
NPOJIOJKEHUSI 00Pa30BaHMs B PA3IMYHBIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBnsomuMu mpeaMera « XUMus» SBISIIOTCS 6a30Bble Kypehl — «Oprannyeckas XUuMHs
1 «OO01as 1 HeopraHu4eckasi XMMHUsA», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BO HayKH: CUCTEMa 3HAHUI [0 HEOPraHMYECKOW XUMUH (C BKIIOUEHUEM 3HAHHUH U3
oOuieil XxuMun) u opranuueckoi xumun. opMupoBaHue TaHHOW CUCTEMbI 3HAHUMN NPU U3Y4YEHUU
npeaMera 00ecreunBacT BO3MOKHOCTb PACCMOTPEHHS BCETO MHOr00Opa3us BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coiepkanusi KypcoB — «Opranuyeckas XuMusi» 1 «OO01ast 1 HeopraHudeckas
XUMHUsD» cHOPMHUPOBAHA B MPOrpamMMe MO0 XUMHH Ha OCHOBE CHCTEMHOTO TOJXO0Ja K HM3YYEHHUIO
y4eOHOro Matepuaja M OOYCIOBIEHAa MCTOPHUUYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAaHMHA Ha
ONpEACIEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOW XUMHM BEILECTBA
paccMaTpuBarOTCsS Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOECHMSI OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX M D3JIEKTPOHHBIX NPEJCTABIECHUNH O CTPOCHUU BELIECTB.
Ceenenuss 00 m3ydaeMbIX B Kypce BEILECTBAaX JAIOTCS B Pa3BUTUU — OT YIJIIEBOAOPOAOB [0
CJIO)KHBIX OHMOJOIMYECKH AaKTUBHBIX COEQUHEHUIH. B Kypce opraHmdeckoil XMMHMH MOJIy4YarOT
pa3BuTHE CPOPMHMPOBAHHBIE HAa YPOBHE OCHOBHOIO 00IEro oOpa3oBaHUs IE€pBOHAYAIbHbIC
NPEACTaBICHUS O XUMHUYECKOW CBS3M, KJIACCH(PHUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHMS], O XUMUYECKON pPEAKIUH.

[Ton HOBBIM YIJIOM 3peHHUs B IpeaMmere «XUMHsS» 0a30BOr0 YpPOBHS paccMaTpUBaEeTCS
U3yYCHHbII Ha YpPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHUS TEOPETHUYECKUH MaTepual Hu
(akTONOrMYeCKHe CBEICHUS O BEUIECTBAX M XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce

<<O6H135[ N HEOpraHuvdcCkKasd XUMUID» O6y‘-IaIOHH/IMC$I npeaoCTaBIACTCA BO3MOXKHOCTb OCO3HATb



3HAYEHHUE MEPUOINIECKOTO 3aKOHA ¢ OOLIETEOPETUYECKUX U METOI0JIOTUYECKUX MMO3ULINHI, TITy0xKe
TOHSTh UCTOPHUECKOE M3MEHEeHHE QYHKIIUNA ATOTO 3aKOHA — OT 0000IIAroNIe 10 OOBICHSIOMIECH 1
MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHMI O BaKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBaX U
MPUMEHEHUH, a TAKXKE O XUMUYECKUX PEAKIUAX, UX CYHIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHUS
JononHsieTcas B Kypcax 10 w11  KiaccoB 3yleMEHTaMHM  COJEpKaHHS, HWMEIOUUMU
KyJbTYpPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XMMHHM C JPYTMMH HayKaMH, pacKpbIBalOT €€ pojib B I[O3HABATEIIbHOW U
MPAKTUYECKON JIEATETbHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHUS K TPOIECCY
TBOpPYECTBA B OOJACTH TEOPUU M MPAKTUYCCKUX TMPUIOKEHUNW XUMHUH, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX NMPOOJIeMax, CBS3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIUBATh WH(MOPMAIIMI0O W TMPUMEHATh €€ I MOMOJHEHUsS 3HAHWHU, PeleHUs
WHTEJUICKTYaJbHBIX M JKCIEPUMEHTAIBHBIX HCCIEIO0BATENbCKUX 3a7ad. B 1enoMm coaepkanue
y4eOHOTO mpeaMera « XUMHUs JAaHHOTO YPOBHS M3YYEHHUS OPUEHTHUPOBAHO Ha (HOPMHUPOBAHHE y
00y4aromuxcsi MUPOBO33PEHYECKOM OCHOBBI ISl MOHUMAaHUA (UIOCOPCKUX HIEH, TaKUX Kak:
MaTepuatbHOE €IMHCTBO HEOPTaHWYECKOTO M OPTraHMYeCKOro Mupa, 00yCIIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM M CTPOCHHUEM, TO3HABAEMOCTh MPUPOIHBIX SIBJICHUM MMyTEM SKCIIEPUMEHTA U
pelieHusT TPOTUBOPEUMNA MEXKAYy HOBBIMH (aKTaMH W TEOPETHYECKUMHU TIPEANOCHUIKAMH,
OCO3HaHHE POJM XMMHUU B PEHICHUH SKOJOTHYECKHX MpoOsieM, a Takke mpobiieM cOepexeHus
SHEPIreTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHNS HOBBIX TEXHOJIOTHI U MaTepHUAJIOB.

B nane pemienus 3a1au BOCIIUTAHMS, PA3BUTHS U COLMATN3AIMMA O0YYArOITUXCS IPUHSITHIC
MpOTrpaMMON TI0 XUMHH TOJXOJbI K OMPEICICHUIO COJACPKAHUS M TIOCTPOCHHUS TMpeaMeTa
peaycMaTpUBalOT (POPMUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX JEHCTBUM, HMeEommMX 0a30Boe
3HaUeHWE JUIS Pa3UYHBIX BHUOB JIEATEIHHOCTH: pEIICHUs NpoOiIeM, TOHCKA, aHalu3a W
00paboTku WHpOpMAIUK, HEOOXOMUMBIX JJIsi TPUOOPETCHHSI ONbITa NPAKTHYSCKOH W
HCCIEA0BATEIIbCKON NeITETbHOCTH, 3aHUMAOIICH BaKHOE MECTO B TIO3HAHUH XUMHUH.

B mpaxTuke npernonaBaHus XMMHH Kak Ha ypOBHE OCHOBHOIO OOIIEro oO0pa3oBaHus, TaK U
Ha YPOBHE CpPEAHET0 OOIIEero o0pa3oBaHus, MPU OMPEIEICHUN COJACPKATEIBHON XapaKTePUCTHUKH
nenel u3ydeHus TIpeaMeTa HalpaBJICHUEM IEPBOCTENEHHON 3HAYUMOCTH  TPATUIIMOHHO
npu3Haércss  (GOpMUPOBAHWE OCHOB XHWMHYECKOW HAyKh Kak OOJaCTH  COBPEMEHHOTO
€CTECTBO3HAHMUSI, IPAKTUYECKOMN JAEATEIBHOCTH YEJIOBEKA U KAK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU
KyJabTypbl. C METOAMYECKON TOUYKH 3pEHUs TaKOW MOJXOJ K OINPEICICHHUIO LeNed H3y4yeHUus

nmpeamMeTa ABJIACTCA BIIOJIHC OIIPpaBAaHHBIM.



CornacHO JTaHHOW TOYKE 3PCHHUS TJIABHBIMHU IEIISIMH W3YUYCHHS TpeaMeTa «XUMUs» Ha
6a3zoBom ypoBHe (10 —11 xJ1.) siBiISIFOTCSA:

e GopMHpOBaHHWE CHCTEMBbl XHMHYECKHX 3HAHMM KaK Ba)XHEWIIEW COCTaBIISFOIICH
€CTECTBEHHO-HAYYHOH KapTUHBI MHpa, B OCHOBE KOTOPOW JI€KaT KIIOUEBbIE TMOHSTHUSA,
dbyHIaMeHTalbHbIE 3aKOHBI M TEOPUU XHWMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE W TIOHUMaHUE
CYIIHOCTH JOCTYITHBIX 00OOIIEHUI MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BHUTHS U CTAHOBJICHHSI,

e (GopMHpOBaHHWE W DPA3BUTHE NPEICTABICHUM O HAYYHBIX METOJAX IIO3HAHHS BEIIECTB U
XUMHUYECKUX peaklui, HeOOXOMUMBIX ISl MPHOOPETEeHUS YMEHHIl OpUEHTHUPOBATHCS B MHUPE
BEIIECTB M XUMHUYECKUX SBJICHHI, UMEIOIIUX MECTO B MPUPOJE, B IPAKTHUUECKOIN U OBCETHEBHOM
KU3HU;

® pa3BHTHE YMEHHUH M CIOCOOOB JEATCILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM TPaBIII 0€30MTaCHOTO OOpaIeHUs C BEIECTBAMH.

Hapsiny ¢ stum, comepkarenbHas XapaKTepUCTHKa IeNield M 3a/1ayd M3y4deHUs MpeaMeTa B
nporpaMmMme Mo XMMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU NMPUOPUTETAMHU B
cucteMe cpeaHero oobiero oopazoanusi. CerofHs B MpenojiaBaHUM XUMHUHU B OOJIbIIEH CTENEHU
OTHaéTCs MPEANOYTECHUE MPAKTHUECKOM KOMIIOHEHTE COJEp)KaHMs OO0y4YeHHs, OPUEHTUPOBAHHOM
Ha TIOJITOTOBKY BBIMMYCKHHKA OOIIE0Opa30BaTENbHON OpraHHu3alliy, BIAJCIONIEro He Habopom
3HaHUW, a (YHKIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHSMH aKTHBHOTO
TIOJTyYCHUS 3HAHUH ¥ PUMEHECHHSI MX B peabHOW KHU3HU JIJISl PEIICHHSI MPAKTUICCKUX 3a]1a4.

B cB3m Cc 9TUM Tpu U3YYCHUH TIpenMeTa «XHUMHS» JOMHUHHUPYIOIIEe 3HAYCHHE
NpUOOPETAIOT TaKUe 1EeNU U 3a/1a4M, KaK:

e anamnTanus 0OyYaroIIUXCs K YCIOBHSIM AMHAMUYHO pa3BUBAIONIETOCs MUpPa, (OpMUpPOBaHUE
UHTEIUICKTYadbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSTHIO TPAMOTHBIX PEIICHHA B KOHKPETHBIX J>KU3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIICCTBAMH U WX MPUMCHCHHUEM;

e (hopMUpOBaHUE Y OOYUYAIONIUXCS KITIOYCBBIX HABBIKOB (KITFOYEBBIX KOMITCTCHIIHI), MMCIOIIIHX
yHHUBEpCaJIbHOE 3HAYEHHE IS Pa3lUYHBIX BHUJIOB ACSITEILHOCTU: PEIICHUs MpoOiieM, TOUCKa,
aHanm3a U o0paboTku WH(GOPMALMK, HEOOXOIUMBIX HAJsi MPUOOPETEHUS OMbITa JEATEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)XXHOE€ MECTO B TO3HAHMU XHMHH, a TaKXKe I OLEHKH C TO3UIUN
9KOJIOTUYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEHIECTB W XHMHYECKUX IPOIECCOB Ha

OpTraHM3M YeJIOBeKa U MPUPOJHYIO CPELy;



® pa3BUTHE I[IO3HABATENBHBIX HHTEPECOB, HHTEJUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00ydJaronmxcsi: CHOCOOHOCTH CaMOCTOSITEILHO NPUOOpPETaTh HOBBIE 3HAHMUS 1O XUMUU B
COOTBETCTBUH C JKU3HCHHBIMH MOTPEOHOCTSMH, WCIIOJIB30BATh COBPEMEHHBIC MH()OPMAIMOHHBIC
TEXHOJIOTHH ISl TIOMCKA U aHalin3a y4eOHOW W HAyYHO-MOMYJISIPHON HHPOPMAIMH XUMUYECKOTO
COZIepKaHUS;
e (GopMuUpOBaHHE U pPa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO W JIOTHUYECKOTO MBIIUICHHUS,
HaOJIIO/IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHUU U MTPOBEACHUN XUMHYECKOTO KCIIEPUMEHTA;
® BOCHUTaHUE Yy 00yJaronmxcsi yOSKIEHHOCTH B TYMaHUCTUYECKON HANPABICHHOCTH XHUMHH, €€
BOXHOW pOJNM B peHieHHH TNo0adbHBIX MPOOJeM pPalMOHAIBHOTO TMPUPOIOIOIB30BAHNUS,
MOTIOJTHEHUSI SHEPIeTUUECKUX PECypCOB U COXPAHEHUs] MPUPOJHOIO PABHOBECUS, OCO3HAHUSA
HEOOXOMMOCTH OEPEKHOTO OTHOIICHHS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TAaKXKe MPUOOPETECHUS
OTIBITa MCTIOJIb30BaHUS TIOJYYCHHBIX 3HAHHWH U1l MPUHATHUS TPAMOTHBIX PEIICHHH B CUTYaIlHsX,
CBSI3aHHBIX C XMMUYECKUMU SBJICHUSIMH.

B y4yeOHOM mutaHe cpemHero oOmiero oopa3zoBaHUsS MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeAMETHOM 00actu « EcTeCTBEeHHO-HAYUYHBIE TPEIMEThI.

OO0riee 4nMCI0O 9acoB, OTBEACHHBIX JUISI M3YYCHHUS XUMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmero oopa3oBanus, coctaBiseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Hezenmto), B 11 kmacce

— 34 4aca (1 gac B HezemIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4eCKO XUMUH

[TpenmeTr opraHmyeckoi XUMUU: €€ BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B MOJYyUYECHUH
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpoeHUsl opraHnueckux coequHennii A. M. byTneposa, eé€
OCHOBHBIE TOJIOXKeHUsl. CTPYKTypHbIE (POPMYJIbI OPraHUYECKUX BemecTB. ['omonorus, usomepus.
XuMHYecKas CBSI3b B OpraHMUECKUX COETUHEHMSIX — OJMHAPHBIEC U KPaTHbIE CBSI3U.

[TpencraBnenue o kinaccudukanuu opraHUYecKkux BemlecTB. HomeHKaTypa opraHu4ecKux
COeMHEHHH (cucTeMaTHdecKasl) U TPUBUAIbHBIE HAa3BaHUS BAXKHEHIIMX IMPEICTAaBUTENEH KJIacCOB
OpPraHMYECKUX BEILECTB.

DKCIepUMEHTANIbHBIE METOJbl M3YUYEHMsI BEIIECTB M MX MpPEBpallleHUil: 03HAKOMJIEHHE C
o0Opa3aMi OpraHMYECKHUX BELIECTB M MaTepuajaMH Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ
OpPTaHMYECKUX BEIECTB, HAOIIOIEHNE U OMHCAHNE JIEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALIEHUIO
OpPraHUYECKUX BEUIECTB PU HarpeBaHuM (IUIaBJIeHNUE, OOYTITMBaHUE U TOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHMU psiA. MeTaH W 3TaH — MNPOCTEUIINE
NpEICTaBUTENN ANKaHOB: (pU3MUecKre U XUMUYECKUE CBOWMCTBA (peaKlUy 3aMEeUICHHs] U TOPEHHS),
HaXO0XJIEHUE B IPUPOJIE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI psii. DTUJIEH U NPONWIEH — IpocTeiine
NpPEICTaBUTENIN QJIKEeHOB: (U3WYECKMe M XMMHYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJIoOreHUPOBAHUS, THIPATALIUY, OKHCIEHUS U MOJTMMEPHU3alliN), IOJIyYeHNEe U TIPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metwiOyraaueH-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakuus noiaumepusanun). [lonydeHre CHHTETUUECKOTo KayuyKa U pe3HHBI.

AJKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKHUH psifl. ATETHUIICH — MPOCTEUITNI
NpeICTaBUTENb AaTKWHOB: COCTaB, CTpPOeHHE, (PU3NYECKHE M XHMUYECKHE CBOICTBa (peakiuu
TUIPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATALIMY, TOPEHMSI), [TOJyYEHUE U IIPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, ¢GuU3MUECKHE M XUMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIy4eHHWE U TpuMeHeHue. Tonyon: cocmas, cmpoeHnue,
Qusuueckue u xumudeckue C80UCMBA (PeaKyuu 2an02eHUPOSAHUs U HUMPOBAHUS), NOJyYeHue U
npumenenue. ToxkcnyHOCTb  apeHoB. ['eHermyeckas CBSI3b  MEXIy  yIJIEBOJOPOAAMH,

MMPpUHAAJICKAIIMMU K PAa3JIMYHBIM KJIacCaM.



[IpupoaHble MCTOYHUKHU YTJIeBOJOPONOB. [IpHponHbIi Ta3 M MomyTHbIE HE(TAHBIE Ta3bl.
Hedts n e€ mpoucxoxaenue. CriocoOsl nmepepadoTKi He()TH: MePETOHKA, KPEKUHT (TEPMUYECKUH,
KaTanuTuueckuil), muposns. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yroib ¥ IPOAYKThI €ro nepepadoTKy.

OKcnepumenmanvubvie Memoobl U3VYEHUs 6ewecms U Uux npespaujeruti. O3HAKOMIICHHE C
oOpa3laMu TUIacTMacc, KaydyKoB M pe3uHbl, Koiutekunu «Hedte» m «Yrompy, MomenupoBaHue

MOJIEKYJI ~ YIJIEBOAOPOJOB M TaJOTE€HONPOU3BOJHBIX, MPOBEIEHHE IPAKTUYECKOW pPabOThI:

MOJTyYeHUE ITUJICHA U U3YUYEHHE €ro CBOMCTB.

Pacuémmnvie 3a0auu: BBIYUCICHHUS TIO0 YPABHEHHUIO XUMUYECKOW peakimuu (Macchl, 00bEMa,
KOJMYECTBAa HCXOJHOTO BEIIEeCTBA WJIM TPOAYKTa PEaKIMU IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BELIECTB MM MPOAYKTOB PEAKIIIH).

Kucsiopoaconep:xaiye opranndeckue coeIMHeHHs

[IpenenpHBIE OMHOATOMHBIC CHUPTHL. METAaHON W JTAHON: CTPOSHHUE, (PUINYECKUE W
XUMUYECKHE CBOMCTBA (peakluuu C aKTUBHBIMH METa/NIaMH, TaJlOT€HOBOJOPOJAMH, TOPEHUE),
npuMeHeHnue. BogopoHbie cBSI3U MEXy MOJIEKyJIaMu criupToB. [leiicTBre MeTaHoNIa U 3TaHoJIa Ha
OpTraHM3M YeJIOBeKa.

MHOroaToMHBIC CHUPTHL. OTWICHTIIMKONh M TJIUIEPUH: CTpOoeHHe, (Qu3ndeckne u
XUMUYECKHE CBOMCTBA (B3aMMOJICUCTBHE CO IICIIOYHBIMM METaJUIaMH, KaUeCTBEHHAsl PEaKkius Ha
MHOTOATOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uejoBeka. [IpumeHeHue TIMIIEpUHA U
STHIJICHTIIUKOJISL.

DeHO: CTPOCHHUE MOJEKYIbI, PU3NYECKHe U XUMHUYECKHEe CBOMCTBA. TokcHYHOCTH (peHoma.
[Tpumenenne peHona.

Anpaeruapl M kemowsi. DopMmalbIeruj, aueTanbAerHa: CTpoeHue, (QUu3nveckue u
XUMHYECKHE CBOMCTBA (peakuMh OKUCICHHS M BOCCTAHOBIICHHUS, KAUECTBEHHBIC PEAKIUH),
MOJIy4YeHHE U MPUMEHEHHE.

ODHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAsi M yKCYyCHasi KUCJIOTHI:
cTpoeHue, Gu3nUecKrue U XMMHYECKHE CBOWMCTBA (CBOMCTBA, OOIIME ISl Kiacca KUCIIOT, PEaKIus
stepudukanmu), TOIydyeHHe U TmpuMeHeHue. CTeapuHOBas ¥ OJIEMHOBAs KHUCJIOTHI Kak
MPECTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJH BBICHIMNX KapOOHOBBIX KHCIIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxuble 3(puppl Kak MPOU3BOJHBIE KAapOOHOBBIX KHUCIOT. ['MAPONIU3 CIOXHBIX 3(UPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckast poib )KHPOB.

YrneBoabl: cocTaB, KIacCH(PUKAIUS YIIeBOAOB (MOHO-, JU- M ToJucaxapuabl). [ roko3a —
NPOCTEHIINH MOHOCAaXapHa: OCOOCHHOCTH CTPOCHUS MOJICKYNbI, (PU3UYECKHE W XHUMHUYCCKUE

cBoMcTBa (B3aumoeicTBue ¢ ruapokcuaoMm meau(ll), okucienne aMMuaYHbBIM PACTBOPOM OKCHJIA



cepebpa(l), BoccraHoBICHHE, OpOKEHHWE TIIOKO3BI), HAXO0XKICHWE B TPUPOJE, MPUMEHEHHUE,
ouonoruueckas posb. GotocunTe3. PpyKTo3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnmono3a kak npupojHble nojgumepbl. CTpoeHHe Kpaxmajia U LEJUTIOJIO03bI.
duznyeckre U XMMHUUECKHe CBOMCTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHsI C HOI0M).

DKkcnepumenmanvhbie Memoovl U3YYeHUs Gewjecme U UX npespaujeHull: TPOBEIEHHE,
HaOJF0/IeHUE U OTMCAaHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CITUPTOB, KAUECTBEHHBIE PEAKIINU
OJIHOATOMHBIX CIUPTOB (OKHCIEeHHE J3TaHoja okcuaoMm wmeau(Il)), MHOroaTroMHBIX CHUPTOB
(B3aumopeiictBue rmuepuHa c¢ ruapokcuaom menu(ll)), ampaerngoB (okucIeHHE aMMHUAYHBIM
pactBopom okcuga cepedpa(l) u ruapoxcugom menu(ll), B3ammoneiicTBue Kpaxmana C HOAOM),
IPOBEJCHHUE NPAKTUUECKON pabOThl: CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuémnvle 3a0auu: BBIUUCIECHUS 1O YPaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00béMa,
KOJIMYECTBA MCXOJHOTO BEIIeCTBA WM NPOAYKTa pPEaKIUU IO H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcoziepiKalie OpraHn4eckiue CoeAMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Ou3nueckrue U XUMHUYECKHe
CBOMCTBAa aMHUHOKHCIOT (HAa TpuUMepe TIWIUHA). buonmormyeckoe 3HAYEHHE AaAMHHOKHUCIOT.
[lenTuaer.

benku kak TpUpOAHBIE BHICOKOMOJICKYISpHBIE coenuHeHus. [lepBuuHas, BTOpHYHAs |
TpeTU4YHasi CTPyKTypa OenkoB. XHMHUYECKHEe CBOHCTBa O€JIKOB: TUIPOIM3, JeHATypalus,
KayeCTBEHHbIE PEeaKIIUU Ha OETKU.

Oxcnepumenmanvhbie Memoobl U3VUEeHUs Gewjecms U ux npespaujeHul: HaOIIOJEHUE U
OTIMCaHME JIEMOHCTPALMOHHBIX ONBITOB: JACHATYpanus OEIKOB NPU HArPEBAaHUH, I[BETHHIC PEAKIIUU
OeNKOoB.

BbicokoMoJIeKyISIpHBIE COeTUHEHUSI

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENIEHb NMOJUMEpPU3ALINH, CPEIHAS MOJIeKyapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — MOTMMEpPU3alis U TOJIMKOH ICHCAIHS.

Oxcnepumenmanvhvlie MemooObl U3VHEeHUs Geuecms U UX npespaujeruti. O3HAKOMIICHUE C
o0pa3uaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:knpeaMeTHbIe CBSI3H.

Peanuzanms MeXmnpeIMETHBIX CBA3€H NMPHU H3yYEeHUU opraHuyeckor xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 HCIONb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATUH, TaKk u

HOHﬂTHﬁ, ABJIIIOIUXCA CUCTEMHBIMUA TSI OTACJIBHBIX IMPEAMCTOB CCTCCTBCHHO-HAYYHOT' O [IUKJIA.



OO0111e ecTeCTBEHHO-HAyYHbIE MOHATHS: SIBICHUE, HAYUYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHs,
aHalM3, CHHTE3, Kiaccu(uKaumus, IMEePUOANYHOCTh, HAONIOJEHUE, HW3MEpEeHHUe, HKCIEPUMEHT,
MOIETTMPOBAHHE.

®dusnka: MaTepus, SHEprus, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, YSHEPIreTUIYECKUI ypPOBEHb,
BEIIIECTBO, TEJ0, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBa, (PM3NUYECKUE BEIUYMHBI U AUHUIIBI UX
U3MEpPEHMUS.

buonorus: kierka, opranmsMm, Owocdepa, oOMEH BemecTB B oOpranu3Me, (OTOCHHTE3,
OHMOJIOTMYECKH aKTUBHBIE BellecTBa (OETIKU, YIIEBObI, JKUPHI, (DEPMEHTHI).

I'eorpadus: MuHepaiibl, TOpHBIE TOPOIBI, MTOJIE3HBIE HCKOTIAEMbIE, TOILUIUBO, PECYPCHI.

TexHonOrus: MUIIEBBIE TMPOIYKTH, OCHOBBI PAllMOHATIHHOTO NMHUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE IMpenaparbl, MaTepHaabl U3 UCKYCCTBEHHBIX M CHHTETHUECKHX

BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKAS XUMMUAA

Teopernyeckue 0CHOBbI XUMHUU

XuMuyeckuil aneMeHT. AtoM. Sapo aroma, uU30TONBL. JNEKTpPOHHAsE 00O0JIOUKA.
DHEpPreTUYeCKue YPOBHH, MOAYPOBHU. ATOMHBIE OpOWTaNH, S-, p-, d- 3meMeHThl. OcoOeHHOCTH
pacmpeieieHus] AJIEKTPOHOB IO OpOWTaIsiM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX MEPHOIOB.
DeKTpoHHas! KOH(UTYpPALUs aTOMOB.

[lepnonnueckuit 3akoH u Ilepuogudeckas cucrtema XHMHYECKMX anemeHToB [J[. .
MenaeneeBa. CBsizb MeproOIUUECKOTO 3aKk0oHa U [leproanueckoil CUCTEMBI XUMUYECKHX AJIEMEHTOB
J. . MenneneeBa ¢ COBPEMEHHON TEOpHUEN CTPOEHHSA aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs
CBOMCTB XMMUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CJIOXKHBIX BEIIECTB 110 TPYIIIaM U
nepuoaaM. 3HaueHHe MEepUOINIECKOro 3aKOHA B PA3BUTUHU HAYKH.

CtpoeHue BemecTBa. XUMHYECKass CBA3b. Buabpl XUMHUYECKOW CBsI3M (KOBaJeHTHAas
HEMoJsIpHAas W TMOJIIpHAsi, WOHHAs, MeTajuinueckas). MexaHu3Mbl 0Opa3oBaHMs KOBaJEHTHOM
XUMHUYECKON CBsI3W (OOMEHHBI M JOHOPHO-AaKIENTOpPHBIN). BomopoaHas cBsi3b. BalleHTHOCTS.
DneKTpooTpUIaTeIbHOCTh. CTeneHb OKucaeHus. IoHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHsA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAJIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PELIETKU.

[lonste o aucnepcHbIX cucreMax. VICTUHHBIE W KOJJIOMJHBIE pacTBOpbl. MaccoBasi 10iis

BEIIECTBA B paCTBOPE.



Knaccudukanus HeopraHmueckux coequHeHwil. HomMeHKIaTypa HeopraHMYeCKHX BEIIeCTB.
'eneTndeckas cBsi3b HEOPraHUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIaCCaM.

Xumuueckas peaknus. Kiaccudukanus XUMHUECKHMX PpEaKIUid B HEOPraHUYECKOH U
OpraHWYEeCKOM XUMHUHU. 3aKOH COXPAaHEHMsSI MAcChl BEIIECTB, 3aKOH COXPAHEHMS U IMPEBpaALICHUS
SHEPIUH NMPU XUMUYECKUX PEAKIUAX.

CKopocTh peakiuu, e€ 3aBUCHMOCTb OT pa3iIUYHBIX (GakTopoB. OOpaTHMbIE peaKIuH.
Xumnueckoe paBHOBecHe. DakTOpbl, BIMSIONIME HA COCTOSHHUE XUMHUYECKOIO PAaBHOBECHS.
[Ipunnun Jle [larense.

Onekrponutuyeckas auccormanys. CuibHble W ciiadbie 2yeKTponuThl. (Cpena BOJHBIX
pacTBOpOB BEIIECTB: KHUCIas, HEUTpalibHas, IIeJI0YHasl.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

Oxcnepumenmanvhvie Memoovl U3VHEHUs 6eujeCms U UX HnpespaujeHuti. TEeMOHCTPAIIHS
tabmun «[lepuomuueckas cucremMa xumuueckux snemeHToB JI. WM. MenneneeBay, u3ydeHue
MoJiele KpHUCTAaNIMYECKUX pemETOK, HaOJI0JleHue U ONHUCAaHUE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3fio’keHHWEe TMEepoKCHIa BOAOPOAA B MPUCYTCTBHM KaTallu3aropa,
ONpeleJIeHUEe CpeAbl PacTBOPOB BEIIECTB C IOMOILIBI0 YHUBEPCAIBHOTO WHIUMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), NpOBeIeHHE NPaKTUUYeCKOil pabdoTel «BiusHHE pa3nuuHbBIX (HaKTOpOB Ha
CKOPOCTh XUMHYECKON PEAKIIAI.

Pacuémnvle 3a0auu: pacuéTel TO YpaBHEHUSIM XUMHUYECKHX peakluuid, B TOM YHUCIE
TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCIOJIB30BAHUEM MTOHATHUS «MACCOBas JOJIS1 BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannel. Ilonoxenne nemerannos B Ilepuoanueckoil cuctemMe XMMHUYECKHX 3JIEMEHTOB
J. U. MenneneeBa M OCOOCHHOCTH CTpOCHUS aTroMoB. Du3nyeckne CBOWCTBA HEMETAJIOB.
ANoTponysl HEMETAIOB (Ha MpUMepe KUCIopoaa, cepsl, hocdopa u yriaepoaa).

XUMHUECKHE CBOWCTBA BaXHEUIIMX HEMETAUIOB (TaJloreHOB, cepbl, as3ora, ¢ocdopa,
yriiepojia ¥ KpeMHHs) U UX COEAMHEHUMN (OKCHIOB, KUCIOPOACOEPKAIMUX KUCIOT, BOAOPOIHBIX
COCTMHECHMI).

[IpuMeHeHre Ba)XKHEMILINX HEMETAIUIOB U UX COEIUHEHUH.

Meramnsl. [lonoxxenne MerawioB B Ilepuoanyeckoi cuctemMe XUMHUYECKUX 3i1eMeHToB /1. M.
MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX OO0O0JIOYEK aTOMOB MeTayioB. OO1me
¢dbusndeckue cBorcTBa MeTawioB. CIUlaBbl METAIOB. DJEKTPOXUMHUYECKHH sl HANPsHKCHHUH
METaJJIOB.

XUMHYECKHE CBOWCTBA BaXKHEWIIMX METAUIOB (HATpUM, Kaluil, KanblUWW, MarHui,
QTIOMUHUM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHECHUMN.

OO6mue cmocoOs! momy4yeHus: MetauioB. [I[puMeHeHrne MeTaioB B OBITY M TEXHUKE.



Oxcnepumenmanvrvle Memoobvl U3YUEHUS BEUfeCE U UX Npespaujeruli. N3y4eHne KOJUIEKIUH
«Mertamsl U crjaBbl», 00pa3l0oB HEMETAIOB, PEILIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4, Ha0Jt0IeHue
U OIIMCAHWE JAEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX ONBITOB (B3aMMOJCHCTBHE THIPOKCHIA
QJIIOMUHUS ¢ PACTBOPAMH KHMCJIOT M LIeJI0Yel, KadeCTBEHHbIE peaK[Mi Ha KaATHOHBI METAJIJIOB).

Pacuémuvie 3a0auu: pacd€Tsl Macchl BelleCTBa HIM 00BEMAa Ta30B MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce UM 00BEMY OJJHOTO M3 YHaCTBYIOUIMX B PEAKIMH BEILIECTB, pacUEThI
Macchl (00bE€Ma, KOJMYECTBA BEIIECTBA) IMPOAYKTOB PEAKIUM, €CIM OJHO W3 BEIIECTB HMEET
HPUMECH.

XuMHUA U )KU3Hb

Ponp xumum B o0ecrieueHUH HKOJIOTMYECKOM, SHEPreTHUecKOM M MHILEBON 0e30MacHOCTH,
pa3BUTHM MeAULUHBI. [IoHATHE O HAYYHBIX METOAAX MMO3HAHMS BELIECTB U XUMHUECKUX PEAKLIUH.

[IpencraBnenus 06 OOLMX HAyYHBIX NMPUHLUIAX MPOMBIIIIEHHOTO MOJIYYEHUs BaXKHEUIINX
BELIECTB.

UenoBek B MHpE BEUIECTB W MAaTE€pPUAJIOB: Ba)KHEWIINE CTPOMUTENbHBIE MaTepuabl,
KOHCTPYKLMOHHBIE MaTepHajbl, KpacKu, CTEKJI0, KepamMHKa, MaTepuaibl A 3JIEKTPOHUKHU,
HaHOMaTepHasbl, OpraHMYeCKre U MUHEpaJIbHbIE YI00peHHs.

XruMHUsT U 370pOBbE YEJIOBEKA: IIpaBWJIa HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MaCHOTO MCITOIb30BaHMS MTPETAapaToB OBITOBOM XUMHH B TTIOBCEAHEBHOM KU3HMU.

MexnpeaMeTHbie CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBs3el NMPHU W3ydeHUH oOuiel U HeopraHuyeckoi Xxumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUEe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U
HNOHATUH, SBJISIOIIMXCS CUCTEMHBIMH JIJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'0 1IUKJIA.

OO0111e ecTeCTBEHHO-HAayUYHbIE MOHATHUS: HAy4HbIH (akT, TMIOTe3a, 3aKOH, TEOpUs, aHAJIM3,
CHUHTE3, KJIacCU(pHKalMs, MEepUOJUYHOCTh, HAOIIOJEHHE, OSKCIEPUMEHT, MOJEITUPOBaHHUE,
U3MEpEHUE, SBICHUE.

®usuka: martepusi, SHEprusi, Macca, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOI,
PaZMOAaKTUBHOCTb, MOJIEKYJA, 3HEPreTMYECKU ypOBEHb, BEIECTBO, TEJIO, O00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIIMUUHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kierka, opraHusM, O3KocucTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOpPHbIE TOPO/IbI, T0JIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorua: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTypIrus, MPOU3BOICTBO CTPOUTEIBHBIX
MaTepUaos, CEJIbCKOXO351ICTBEHHOE IIPOU3BO/ICTBO, MUILIEBAsI IIPOMBIIIEHHOCTb,
(dapmarieBTHYECKasi MPOMBIIIEHHOCTb, IPOU3BOACTBO KOCMETHYECKUX IPENapaToB, MPOU3BOICTBO

KOHCTPYKIIMOHHBIX MaTC€pHUAIOB, SJICKTPOHHAA IPOMBIIIJIICHHOCTE, HAHOTCXHOJIOT'HH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XM HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHU A

JIMHHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOYYarOIUMHCS
poTrpaMM CpeaHero oomero o0pa3oBaHUS (JTMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuHo-mMeTonn4eckoil 0OCHOBOM il pa3pabOTKU IUTAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHS IIPOTrpaMM
cpeaHero o01ero oopazoBaHus SABISETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXO0I.

B cooTBeTrcTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYyp€ JMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMSI MpeAMETa «XUMHUS» Ha YPOBHE CPEAHEro 001Iero oOpa3oBaHUs BbIIEIEHBI
CJIEAYIOUIME COCTAaBIISAIOLIHE:

e OcCO3HaHHe OOYyYAIOIIMMHUCS POCCHMCKON TpakTaHCKOW MJICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIIEHUIO;

® HaJM4yMe MOTHBAIMH K O0YUYEHHUIO;

e [IeJICHANPaBJIEHHOE pAa3BUTHUE BHYTPEHHUX YOEXACHUH JHMYHOCTH HA OCHOBE KIIHOYEBBIX
LIEHHOCTEH M UCTOPUUYECKUX TpaauLnii 0a30BOM HAYKH XMMUHU;

® TOTOBHOCTb M CIHOCOOHOCTh OOYyYarOIIMXCsl PYKOBOJCTBOBAaTbCSI B CBOEH JI€ATENIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, TMPUCYIIMMH  LEJIOCTHOW CHCTEME XHMHUYECKOTO
00pazoBaHuUs;

® HaJu4Me MPaBOCO3HAHUS HKOJIOIMUYECKOM KYyJIbTYypbl U CIOCOOHOCTH CTAaBUTH LIEIM U CTPOUTh
YKU3HEHHbIE TUTaHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS NMpeaMeTa «XUMUS» JOCTUTalTCs B €AMHCTBE y4eOHOM
Y BOCIMTATEIbHOM JESITEIBHOCTH B COOTBETCTBUU C I'yMaHUCTHYECKMMHM, COLMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM M HJ€aJlaMH POCCHUMCKOr0 TIpa)<IaHCKOro oOOIIecTBa,
MPUHATHIMU B OOIECTBE HOPMAaMHM U TpaBUJIaMH TOBEACHMS, CIHOCOOCTBYIOIIUMH IpolieccaM
CaMOIIO3HaHUs, CaMOPa3BUTHs U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH OOYYaIOIIUXCS.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMSA NpeaMeTa «XHUMHA» OTpPakaroT CHOPMUPOBAHHOCTH
OTIbITa I03HABATEIBHON U MPAKTUYECKOM EATENbHOCTH 00yUarouMXcs 110 pealu3aliy NPUHATHIX B
oOuiecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOro BOCIIMTAHUSA:
® OCO3HaHUS OOYYalOUIMMMCA CBOMX KOHCTUTYLIMOHHBIX NpaB M O0OsA3aHHOCTEH, yBaK€HHUS K
3aKOHY W NPaBOMOPSIKY;
® [IPECTABIICHUS O COLMAIBHBIX HOPMaxX U MIPABHJIAX MEKIMYHOCTHBIX OTHOLIEHUH B KOJUIEKTHUBE;
® TOTOBHOCTM K COBMECTHOW TBOPYECKOH JAEATENBHOCTU IPU CO3JaHUU Y4YeOHBIX IPOEKTOB,

peICHUN y‘-IC6HI)IX M MMO3HABATCJIbHBIX 3a41a4, BBINMTOJIHCHUHA XUMHUYCCKUX SKCIICPUMCHTOB,



e CrnocoOHOCTH MOHUMATh U NMPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY M apryMEHThl IPYIHX IpH
aHAJIM3€ Pa3IMYHBIX BUIOB YUEOHOU NESTEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS:
® [ICHHOCTHOT'O OTHOIICHUS K HCTOPUYECKOMY U HAYYHOMY HACIIEAUIO OTEYECTBEHHON XUMUM;
® YBaXKEHUS K MPOIECCY TBOPYECTBA B OOJACTH TEOPHH U MPAKTUUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUA TOT'O, YTO JOCTHIKCHUS HAYKH €CTh PC3YyJbTAaT MJIUTCIbHBIX Ha6J'IIOI[eHI/If/'I, KPOMOTJIMBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITOCTOAHHOI'O TPpyda y‘-IéHBIX H IMMPAKTUKOB;
® HWHTCPCCAa U MO3HABATCIIbHBIX MOTHBOB B IMOJIYYCHHHU U IMOCICAYIOMIEM aHAINU3EC I/IH(bOpMaHI/H/I (6]
MEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
® HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO TTOBEICHUS;
e CrnocOOHOCTH OLIEHUBATh CUTYallW, CBA3AHHBIE C XUMHUYECKUMHU SIBICHUSMHU, U MPUHUMATH
OCO3HAHHBIC PCUICHUA, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,
® TOTOBHOCTH OLIEHUBaTh CBOE TMOBEACHHE U TMIOCTYNKM CBOMX TOBApUIIEH ¢ MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) opMupoBaHNS KYJbTYPbI 310POBb:
® TOHMMaHUS IIEHHOCTEH 370pOBOTO W 0Oe30macHoro obpa3a IKW3HH, HEOOXOIUMOCTH
OTBECTCTBCHHOI'O OTHOIIICHUSA K COGCTBGHHOMy (1)I/I3I/I‘-I€CKOMY U ICUXUYCCKOMY 300POBBIO,
e co0OuoeHus MpaBul 0€30IacHOr0 0OpaIlIeHUs ¢ BEIECTBAMH B OBITY, TOBCEHEBHOM KU3HU U B
TPYAOBOM ESITEIBHOCTH;
® TIOHMMAaHUS [EHHOCTU MPAaBWJI UHIUBUAYATHHOTO U KOJUIEKTMBHOTO O€30MacHOTO MOBEACHUS B
CUTYalUsX, YTPOKAIOLIUX 3I0POBbIO U KU3HU JIIOJIEH;
® OCO3HaHUS TOCJIEACTBUNA M HENPUATHS BPEOHBIX NPUBBIUEK (YHNOTpEeOJICHUS —alKOToJIs,
HapKOTUKOB, KypeHus);

5) TpynoBOro BoCIUTAHUA:
® KOMMYHUKATHBHONH  KOMIETEHTHOCTH B  y4eOHO-HCCIIEJIOBATEIbCKOM  JeATeIbHOCTH,
0OLIECTBEHHO NOJIE3HOM, TBOPUYECKOM U APYrUX BUAAX AESTEIbHOCTH;
® YCTAaHOBKHM Ha aKTUBHOE YYaCTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 COIMAIbHOIN HAMPaBICHHOCTH
(B pamMKax CBOETO KJacca, IIKOJIbI );
e HHTEpeca K MPAKTUYECKOMY M3YYCHHIO TPO(GEcCUil pa3IMyHOro pojaa, B TOM YHCIIe Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUI M0 XUMUU;

® YBAXKEHUS K TPYLY, JIIOIIM TpyAa U pe3yibTaTaM TPYJIOBOM AEATEIbHOCTH;



® TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBHIyaJIbHOM TpaekTopuu oOpa3oBaHusi, Oyayuiei
npoecCuu U peaau3alui COOCTBEHHBIX XKH3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBA;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:
® H3KOJIOTMYECKH 11€JIECO00PA3HOI0 OTHOLIECHHUS K PUPOJE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;
® [IOHMMaHUS TJ00AJIBHOIO XapakTepa OHKOJOTUYECKUX MpOoOJIeM, BIMSHHUS SKOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMAIIBHOM CPEbL;
® OCO3HAaHUS HEOOXOJAMMOCTH HCIIOJIb30BaHUS AOCTM)KCHUHA XHMHMH MJI DPELICHUs BOIPOCOB
palMOHAIBHOTO IPUPOI0NOIB30BaAHNUS;
® AKTUBHOIO HENPUAITHUS NEHCTBUMN, MPUHOCIIINX BPEll OKPY>KAOUIEH MPUPOIHON cpene, yMEHUs
IIPOrHO3UPOBATh HEOIATONPUSATHBIE SKOJIOIMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX ASUCTBUN U
NpenoTBpallaTh ux;
® HaIW4Msl Pa3BUTOTO HKOJIOTMYECKOTO  MBIIUICHUS, JKOJIOTUYECKOW KyJNbTYypbl, OIbITa
JEATEIbHOCTH  SKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHUS  PYKOBOJCTBOBATbCSI UMM B
N03HAaBaTEIbHON, KOMMYHUKAaTUBHOW U COLMAJIILHOM NpPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSTH UICOJIOTHH XeMO(hOOHH;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:
e CcpOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAYKH 1 OOIIIECTBEHHON MIPAKTHUKHY;
e [OHMMaHUS chHeuuPUKM XUMUM KaKk HayKd, OcCOo3HaHUS e€ poiau B (HOpMHUPOBAHHUU
pPalMOHATIBHOIO HAYYHOI'O MBILIUIEHUS, CO3JaHUM LEJIOCTHOIO MPEACTABIEHUS 00 OKpYy»KaroIlem
MUpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHUU ITPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUH
npo0sieM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;
e yOeXIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHMU JJIs COBPEMEHHON UMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAKHOW pOJMM B CO3JaHMM HOBOM 0a3bl MaTepHalbHOU
KyJbTYpbl, PEIIEHUU TII00aJbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTUS YEJIOBEUECTBA — CHIPHEBOH,
SHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00eCIIeUeHNN
YCIIOBUH YCIIEIIHOTO TPYAA U SKOJIOTUYECKU KOM(POPTHON KUZHU KaXI0T0 UiieHa 00IIecTBa;
® ECTECTBEHHO-HAy4YHOH I'PaMOTHOCTH: IOHMMAaHUS CYIIHOCTH METO/I0B [T0O3HAHUS, UCTIOIb3yEMbIX
B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH WCIIOJNIb30BAaTh IIOJIy4aeMble 3HAHUS JJs aHalu3a |
OOBSICHEHMSI SBJIEHUI OKPYXKAIOLIEr0 MUpa U MPOUCXOIAUIMX B HEM H3MEHEHHH, yMEHUs AeNaTh
000CHOBaHHbIE 3aKJIOYEHUS HAa OCHOBE HAay4YHbIX (DaKTOB M HMMEIOIIMXCS TaHHBIX C LENbI0

MOJIYy4YCHHA JOCTOBCPHLIX BBIBOJOB,



® CIIOCOOHOCTH CaMOCTOSITEJIBEHO MCIIOJB30BaTh XMMUYCCKHE 3HAHUS IJid pCICHUA Hp06J'I€M B
PCATBHBIX JKU3HCHHBIX CUTYallUAX;

® MHTCpCECAa K IIO3HAHUTIO U HCCHGHOB&TGHBCKOﬁ JCATCIIbHOCTHU,

® TOTOBHOCTH U CIIOCOOHOCTH K HCTIPCPLIBHOMY O6p330BaHI/IIO n caM006pa30BaHmo, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUM 110 XMMHHU B COOTBETCTBHUHU C KM3HSHHBIMU HOTpC6HOCTSIMI/I;

e HHTepeca K OCOOCHHOCTSIM Tpy/ia B pa3InyHbIX chepax npodeccHoHaIbHON JesITeIbHOCTH.

METANIPEAMETHBIE PE3YJBbTATbI

MertanpeaMeTHbIC pe3yIbTaThl OCBOCHHS YUeOHOTO TpeaMeTa « XUMHUsD) Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHUs BKIIOYAIOT:
e 3HauMMble s (GOPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIUXCSI  MEKTUCIUILTHHAPHBIE
(MexIIpeIMETHBIE) O0IIEHayUHbIE TOHATHS, OTPAYKAIOLIUE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
CHGHI/I(i)I/IKy METOJ0B ITIO3HAHU, I/ICHOJ'II)?)yeMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/ISI, BCUIECTBO,
SHEpTHsl, SBJIICHHWE, TPOIIECC, CHUCTEMa, HAy4YHBIH (akT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIeIOBAaHUE, HAOMIOICHHE, U3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);
e YVHUBEpCAlbHbIC y4eOHbIe NEHCTBUS (TO3HABAaTEIbHBbIC, KOMMYHHUKATHBHBIC, PETYISTHBHBIC),
obecnieunBaromue GopmMupoBanre (QyHKIMOHAIBLHOW TPAMOTHOCTH M COIMATHHOW KOMITCTECHITUU
oOydJaronumxcs;
® CIIOCOOHOCTH oOydJaronuxcs HCIOJIb30BATh OCBOEHHEIE MEXIUCITUTUTHHAPHEIE,
MHPOBO33pEHUYECKUE 3HAHUS ¥ YHUBEpPCaJIbHbIC Yy4YeOHBIC JCUCTBUS B TIO3HABATEIBHOU W
COLIMATIbHON TIPAKTHKE.

MertamnpeaMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJEHHE YHHBEPCAIBHBIMH  YYEOHBIMHU
IIO3HaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu pel"y.]'IHTI/IBHBIMI/I HeﬁCTBHﬂMH.

Ilo3HaBaTebHbIE yUeOHbIE eiiCTBUS:

1) 6a3oBble JIOTUYeCKHUE eiCTBUS:
® CaMOCTOATENIbHO  (OpMYyIHpOBaTH M aKTyaJH3UpOBaTh MpOOJIEeMy, BCECTOpPOHHE €&
paccMmaTpuBaTh;
L] OHpeI[CJISITB neian ACATCIbHOCTHU, 3adaBast HapaMeprI 158 KpI/ITepI/II/I HUX AOCTHXCHUA, COOTHOCUTH
pe?)y.]'IBTaTBI ACATCIBHOCTHU C IIOCTABJICHHBIMHU ICJISIMU,
® MHCIIOJIb30BaATh HpI/I OCBOCHHNHN 3HaHHI>'I HpI/IéMI)I JJIOTUYCCKOT'O MBINUICHUA — BBIACIATH
XapakTEepHbIC TMPHU3HAKKM TOHATHA W  YCTaHABJIMBATH MX B3aUMOCBS3b, HCIIOJIH30BATh
COOTBETCTBYIOIIIME OHATHUS /UL O0BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHIA;
e BBIOMPATH OCHOBAHUS U KPUTEPUU ISl KIacCU(PHUKAIH BEIIECTB U XUMUYECKUX PEaKIUi;

® YCTaHaBJIMBATh NPHUYHMHHO-CICACTBCHHBIC CBA3U MEXKAY N3YyUaCMbIMU SIBJICHUSIMU,



® CTPOUTH JIOTHYECKHE PaCCyXIEHUS (MHAYKTHBHBIC, JICAYKTHBHBIC, N0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHUBOPEUYUS B PACCMATPHUBACMBIX SIBICHUSAX, (OPMYIUPOBATH BBIBOJBI U
3aKITIOYCHUS;
® TMPUMEHATh B TPOIECCE IMO3HAHUS, HCIONb3yeMble B XHMHUU CHMBOJUYECKHE (3HAKOBBIC)
MOJIeNIH, TPEe0OPa30BBIBaTh MOJICIBHBIC MPEACTABICHUS] — XUMHUUYECKHI 3HAK (CMMBOJI) DJIEMEHTA,
XUMHUecKas (Qopmylia, ypaBHEHHE XHMHUYECKOM peakuuu — TpU PpEHIeHHH Y4YeOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIC MPE/ICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKITUH.

2) 0a3oBbIe HCCJIeI0BaTEILCKUE eCTBUS:
® BJAJCTh OCHOBAMH METOJIOB HAyUYHOT'O [TO3HAHMS BEIIECTB U XUMHUECKUX PEaKIIHii;
e (opmynupoBaTh IEJIH U 33/1a4d UCCIEAOBaHUS, UCIIOJIb30BATh TOCTABICHHBIE U CAMOCTOSITEIIBHO
chopMyIMpOBaHHBIE BOTPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS W OCHOBHI JI (POPMUPOBAHUS
THUTIOTE3BI 110 TTPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIM;
e BIAJCTh HABBIKAMH CaMOCTOSITCIbHOTO TUIAHMUPOBAHWUS M  TPOBEACHHS  YYCHHUYECKHUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBAThL YMEHHsI HAOMIOAATh 32 XOJOM MPOIECCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro  pe3yibTar, (OPMyIUpPOBaTh OOOOMICHUS ¢ BBIBOJIBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB HCCIEAOBAHUS, COCTABJIATH OOOCHOBAHHBIM OTYET O MPOJIETaHHOM
pabore;
® TpHOOpETaTh OMBIT YYCHHUECKOW HCCIIEIOBATEILCKOW W MPOEKTHON NESATEIbHOCTH, MPOSBISATH
CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATEIHHOMY MOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a/ad,
MPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUSL.

3) padora ¢ unopmaumeii:
® OpPUCHTHUPOBATHCSA B PA3IUYHBIX HCTOYHWKAX HH(pOpManuu (HaydHO-TIOMyJISIpHAS JIUTEpaTypa
XUMHUYECKOTO COJCp)KaHUs, CIpPaBOYHBIC IOcoOMs, pecypchl HMHTepHeTa), aHaIW3HpPOBATH
UHPOPMAIIMIO PA3IMYHBIX BHJIOB W (OpM TMpeACTaBIeHUS, KPUTHUECKH OILEHUBATh €&
JIOCTOBEPHOCTH U HEMTPOTUBOPEUUBOCTH;
e (opMYyIUPOBATH 3aMPOCH] ¥ MPUMEHSITH Pa3IUYHbBIC METOJIBI TIPU TIOUCKE U 0TOOpe HHPOpPMAITUH,
HEOOXOIMMOM NIJIsl BRITIOJTHEHHSI YUEOHBIX 3a71a4 ONPESIEHHOTO THIIA;
e TpHOOpETaTh OMNBIT HCIOJB30BaHUSA HWH()POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHA U
Pa3TUYHBIX TTOMCKOBBIX CHCTEM;
® CaMOCTOSATENILHO BBIOMpPATh ONTUMaIbHYIO (opMy mpenactaBiaeHus HHPoOpMaUu (CXEMBI,
rpaduku, TuarpamMmsl, TaOIUIBI, PUCYHKH U IPYTHUE);
® JICIONB30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEICTBA MpU pabOTe ¢ XMMHUYECKOW MHQOpMAIUEi:
NPUMEHATh MEXKIIpeIMETHbIC ((pH3MYeckre W MaTeMaTHYeCKHUe) 3HAKH W CHUMBOJBI, (DOPMYIIHI,

ab0peBuaTypbl, HOMEHKJIATYpY;



® JICNOJIB30BaTh U MPEOOPa30BbIBATH 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.
KomMMmyHukaTuBHbBIE eificTBUS:
e 3aj7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJAaeMON TeMbl B XOJl¢ JAMajora W/WIU JUCKYCCHH,
BBICKA3bIBaTh WJEH, (HOPMYIHPOBATH CBOM  MPEIJIOKEHUS OTHOCHUTEIBHO  BBIMIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;
® BLHICTYNAaTh C TMPE3CHTALUECH pE3yJIbTaTOB IO3HABATEIBHOM JACSTEIBHOCTH, TOTYYEHHBIX
CaMOCTOSITEITbHO MJIM COBMECTHO CO CBEPCTHHKAMHU TP BBHITOTHEHUH XHMHUYECKOTO YKCIIEPUMEHTA,
MPaKTHYECKON padOThl MO HMCCIEAOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB, pealiv3alid y4eOHOTO
npoekta W (GOPMYyIHUPOBATh BBIBOJABI O pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM
COTJIACOBAHUS TO3UINI B X0/1e 00CYKICHUS U 0OMEHAa MHEHUSIMH.
PeryasiTuBHbIe 1elCTBUSA:
® CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOK II03HABATENIbHYIO JI€ATEIbHOCTD,
ompezenss e€ eTu U 3aJa4yd, KOHTPOJIUPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npeiaraeMblii alrOPUTM JCHCTBUI TPU BBIOJHEHUH YYEOHBIX M HCCIEAOBATENbCKUX 3ajad,
BbIOUpaTh HamOomee d(HhHEeKTHBHBINA CIIOCOO WX PEMICHUS ¢ yY4ETOM IMOJIYYCHUS HOBBIX 3HAHHMHA O
BEIIIECTBAX ¥ XUMHYECKUX PEAKIIHSIX;

® OCYHIECTBJIATH CAMOKOHTPOJIb CBOCH IeATSIHFHOCTH Ha OCHOBE CaMOaHaIn3a M CAMOOIICHKH.

NPEIMETHBIE PE3YJIbTATDBI
10 KJIACC
[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca « OpraHu4ecKkas XuMUs» OTPaXKaroT:

e c(hOpMHUPOBAHHOCTh TIPEACTABICHHA O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOU
KapTHUHBI MHpa, POJIM XMMHUHU B TO3HAHWUU SIBJICHUNA TPUPOJbI, B (OPMUPOBAHUU MBILIUICHUS U
KyJIBTYphl JHYHOCTH, €€ (YHKIMOHAJIbHOH TI'PAaMOTHOCTH, HEOOXOJUMON Uil peIeHHs
IPAaKTUYECKUX 3aJad M DSKOJOTMYECKH OOOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 370pPOBbIO U
MPUPOIHON CpeJie;

® BIAJCHUE CHCTEMOW XMMHUYECKHX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE ITOHSATHUS
(XMMUYECKUIl dJIEeMEHT, aToM, DJJEKTpPOHHAas 000J04YKa aroma, MOJEKyJa, BaJCHTHOCTH,
JIEKTPOOTPHUIIATEIILHOCTh, XUMHUECKast CBs3b, CTpPyKTypHas Qopmyna (pa3BépHyTas U
COKpaIéHHast), MOJIb, MOJIApHAst Macca, MOJIIPHBIN 00BEM, YIIIEpOAHBIN CKeNeT, (PyHKIMOHAIbHAS
rpyIa, paguKali, U30MepHUs, N30MEpbl, TOMOJIOTMYECKHH Psill, TOMOJIOTH, YIJIE€BOJAOPOIbI, KHCIOPO.
U a30TCOJIepKallle COETUHEHUsI, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYISIPHBIC
COGZIMHEHUs); TEOPUU U 3aKOHBI (Teopusi CTpOEHHs opraHuueckux BemecTB A. M. Bytneposa,
3aKOH COXpPaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHUMUU;

MHPOBO33PCHUCCKHUEC 3HAHUA, JICKAIME B OCHOBE IIOHMMAaHUA MPHYUHHOCTH W CHCTCMHOCTHU



XUMHUYECKUX SIBICHUH, (aKTONOTUYECKUE CBEICHHS O CBOWCTBAX, COCTaBe, IONYyYECHUU U
0€e301acCHOM HCIOJIb30BAaHUM BAXKHEWIIIUX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JIeATEIbHOCTH YEJIOBEKA;

e CcPOPMUPOBAHHOCTh YMECHHU BBISIBIISITH XapaKTEPHBIE MPU3HAKH TMOHITHH, YCTAHABIMBATH WX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS MPU ONHUCAHMM COCTaBa, CTPOCHUS H
[IPEBPALLICHUN OPTaHUYECKUX COCIUHEHUN;

e cpOpMUPOBAHHOCTb YMEHUH HCIHOJIB30BAaTh XHUMHUYECKYI0 CHMBOJHKY JUISI COCTaBJICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAMEHHON) (HOPMYIT OPraHUIECKIX BEIIECTB U
YPAaBHEHUN XMMHYECKUX PEAKIMM, W3rOTaBIMBATH MOJEIH MOJIEKYJ OPraHWYECKHX BELIECTB JIS
WUTFOCTPALIMHA UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

e c(hOpMHUPOBAHHOCTh YMEHHM yCTaHABIMBATh NPUHAJICKHOCTh HW3YYCHHBIX OPTaHHMYECKHUX
BEIIECTB IO HUX COCTaBY M CTPOCHHIO K OINpeaesJEHHOMY KJaccy/Tpynme COeIUHEHUH
(YryieBogopo/ibl, KUCIOPOJ U a30TCOAEp KAIUE COETUHEHMSI, BBICOKOMOJIEKYJISIPHbIE COCUHEHMUS),
JaBaTb WM Ha3BaHMs 1o cuctematudeckoir HomeHkinatype (IUPAC), a Takxke mNpUBOAWTH
TpUBHAIIbHBIE HAa3BaHUS OTIENBHBIX OPraHUYECKHX BEIIECTB (STWJIEH, MPOIMWJICH, alleTHIICH,
STHJICHTIIUKOJb, TIHIEPUH, PEHOI, POpMaIbIETH]I, alleTaabIACTHI, MypaBbUHAS KUCIIOTA, YKCYCHAs
KHCIJIOTA, OJIEMHOBAsk KUCJIOTA, CTEAPUHOBAsl KHUCIIOTA, TIFOK03a, (pyKTO3a, Kpaxmall, LEeJUTI0I03a,
TJIMIIVH);

e CPOPMUPOBAHHOCTH YMEHHUS OMNPEICISITh BUIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeMHEHMIX (OIMHAPHBIE U KPATHBIE);

e c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJIOXKECHHSI TEOPUU CTPOCHUSI OPTAaHUYECKUX BEIIECTB
A. M. BbytnepoBa ans 0OBSCHEHHUS 3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa M CTPOCHUS;
3aKOH COXPaHEHUsS MacChl BELIECTB;

e cpOpMUPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKHE M XUMHUYECKHE
CBOICTBa THUMHYHBIX MPEACTABUTEICH Pa3NUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH,
STHIJICH, TPOMWJIEH, aneTwieH, OyTamueH-1,3, merunOyraaueH-1,3, OGeH307, METaHON, 3TAHOI,
STWJICHTIIUKONb, TIUIEPUH, (EHOI, aleTalbIeTul, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxmaj, LeJIUIH0JI03a, aMUHOYKCYCHasi KHCIIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXIY
HUMHU YPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYECKHX PEAKIUI C HCIOIb30BAHUEM CTPYKTYPHBIX
bopmyu;

e c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEepPU30BaThb HCTOYHUKH YTIJIEBOJOPOIHOTO CHIPhbs (HE(DTH,
NPUPOJIHBIA Ta3, Yrojb), CIOCOOBI MX MEPEepadOTKH U MPAKTHYECKOe MPUMEHEHHE MPOIYKTOB

nepepadoTKu;



L C(l)OpMHpOBaHHOCTB YMCHI/II\/’I MMPOBOAWUTL BBIYHUCICHUA M0 XUMHYCCKHUM YPAaBHCHUAM (MaCCBI,
00bEMa, KOIMYECTBAa HCXOJHOTO BEIIECTBA MIIM MPOAYKTA PEakiMy MO MU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELECTB WJIN MPOAYKTOB PEAKIIIH);

e cPOpMUPOBAHHOCTh YMEHHH BIIAJETh CHCTEMOH 3HAaHUII 00 OCHOBHBIX METOJaX HAyYHOTO
TIO3HAHUS, HCIIOJIb3yEMbIX B XHMHUH TIPY W3yYEHHUH BEIIECTB U XMMUYECKHX SIBICHUH (HAOII0ICHNE,
U3MEpEHUEe, YKCIIEPUMEHT, MOJICITMPOBAHUE), MCIIOIB30BaTh CUCTEMHBIC XUMHUYCCKUE 3HAHUS IS
IMPUHATUSA peH_ICHI/Iﬁ B KOHKPCTHBIX KHM3HCHHBIX CHUTyallUsAX, CBA3AHHLIX C BCHICCTBAMU U HUX
IMPUMCHCHHUEM

e cpopMUPOBAHHOCTh YMEHUN COONIOATh MpaBWiIa TOJIH30BAHUS XUMHYECKOH MOCYI0M U
71a00paTOPHBIM 00OpPYAOBaHUEM, a TaKXKe MpaBuiia OOpaIIeHHs ¢ BEIECTBAMH B COOTBETCTBHH C
UHCTPYKIHUSMHU 10 BBITIOJHEHUIO JTA00PATOPHBIX XUMHUECKUX OTBITOB;

e c(hOpMHUPOBAHHOCTh yMEHUW IUIAHUPOBATH W  BBIMOJHATH XHUMHYECKHUH  IKCIIEPUMEHT
(npeBpallleHUsl OPraHMYECKUX BEILECTB IPU HArpeBaHUM, IMOJIyYEHHE ITUJIEHA U H3YYEHHUE €ro
CBOﬁCTB, KauC€CTBCHHBIC PCAKIIMU OPraHUYCCKUX BCIICCTB, ACHATYypalUs 0€eJIKOB IIpyU HarpC€BaHuu,
IIBETHBIE PEAKITUN OCJIKOB) B COOTBETCTBHH C MPABHIIAMH TEXHUKH 0€30MMaCHOCTH TIPH OOPAIICHHUH C
BEIIECTBAMH M JIAOOPATOPHBIM  00OpPYIOBAaHUEM, TPEACTABISATh PE3yJbTaThl XUMHUYECKOTO
9KCIepuMeHTa B (OpME 3alUMCH ypaBHEHUH COOTBETCTBYIOIIMX peakmuid Hu (OpMyIHpPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

e cPOpMUPOBAHHOCTh YMEHUN KPUTHUECKH AaHATU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,
TIOJTy9aeMyI0 U3 pa3HbIX HCTOYHHUKOB (cpencTBa MaccoBoit nHMopMaru, HTepHET U IpyTuX);

¢ c(hopMUPOBAHHOCTH YMEHHI COOIOIATH MPaBUIIA HKOJIOTHUECKH 11eJIeCO00pa3HOro MOBECHHUS B
OBITY W TPYIOBOM JEATEIBHOCTH B IENAX COXPAHEHUS CBOETO 3JI0OPOBbSI M OKPYXKAIOIICH
IIPUPOJHON Cpezbl, OCO3HABaTh OMACHOCTb BO3JCUCTBUSA Ha KMBBIE OPraHU3MBbI OIPENEIEHHBIX
OpTraHNY€CKUX BCIICCTB, MOHHMMAsA CMBICI ITIOKa3aTCIIA HI[K, MOJACHATL Ha IPpUMEPaAx CIIOCOOBI
YMEHBIICHUS ¥ MPEIOTBPAILECHHS HX BPEIHOTO BO3JICHCTBHUS HA OPraHNU3M YeJIOBEKa;

® I 06yanOH_II/IXCSI C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbLSA: YMCHUC IMPUMCHATL 3HAHUA
00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHHS BEIICCTB U XUMHUECKUX SBJICHUM;

® I CIICTIBIX M CIA0OBHIANIMX OOYYAIOIIUXCS: YMEHHE HCIIOJIB30BaTh Pellbe(PHO-TOUCUHYIO

cucremy obo3HaueHuii JI. bpaiins 11 3anucu XuMuueckux Gopmy.

11 KIIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMUs OTPaXaroT:
e c(hOpMHUPOBAHHOCTh MPEACTABICHUN: O XHWMHYECKOW COCTABJISIONICH €CTeCTBEHHO-HAYYHOU
KapTHHBI MHpA, POJM XMMHUHU B TO3HAHWUU SBICHHUNA TPUPOJbLI, B (OPMUPOBAHUU MBIIUICHUS WU

KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJBLHONW TPaMOTHOCTH, HEOOXOAMMOM [JIsi  pelIeHus



NPAaKTHYECKUX 3a7a4 M DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U
MPUPOIHON CpelIE;

® BIAJCHUE CHCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE IOHATHUS
(XMMHYECKHUI AJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHBIE OpOUTAM aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJSPHBIA O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTh, CTEHNEHb OKHCIEHUS,
XUMHUYECKass CBs3b (KOBAJCHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOAHAs), KPHUCTAJUIMYECKas
peméTka,  TUOBI ~ XMMHUYECKHX  PEaKIMi,  pacTBOP,  DAJIEKTPOJUTHI,  HEDIIEKTPOJIUTHI,
BJIEKTPOJIUTHYECKAST JUCCOIMALIMS, OKUCIUTENh, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOM peaKIuu,
XMMHUYECKOE pABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHUS AIEKTPOIUTHUYECKOW JAMCCOIMALINU,
nepuoanveckuit 3akol /. . Menneneesa, 3aKk0H COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHHUS
U TIpEBpaIIeHUs] SHEPTHH NPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XHUMHH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXkKAIEe B OCHOBE MOHUMaHUS NPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SBIICHUH, (aKTONOTUYECKUE CBEJCHHS O CBOWCTBAaxX, COCTaBe, IONYyUYEHUU U
0€30MacHOM HCIOJIb30BAHUN BAKHEUIINX HEOPTaHWYECKUX BEHIECTB B OBITY M MPAKTHYECKOM
JIeSITEILHOCTH YEJIOBEKA;

e cpOpMUPOBAHHOCTh YMEHHU BBISBISTH XapaKTEPHbIE MPU3HAKHU TMOHITHUI, YCTAHABIMBATH HX
B3aMMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU OMMCAHUHA HEOPTAaHUYECKUX BEILIECTB
U UX MPEBpaALICHUN;

e c(hOpMHUPOBAHHOCTh YMEHUH HCTOIB30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIsSi COCTABJICHHS (POpMyIT
BEUIECTB M YPaBHEHUIl XMMHYECKMX peakuui, cuctemarnueckyro HomeHknarypy (IUPAC) u
TpUBUAJBHBIC Ha3BaHUSA OTACIIBHBIX HEOPTaHMUECKUX BEIIEeCTB (yrapHbIM ras, yriIeKHUCIbIN ras,
aMMHaK, raméHast U3BeCTh, HeTaléHas U3BeCTh, MUTHEBAsI COJIA, TUPUT U IPYTHUE);

e CcPOPMUPOBAHHOCTH YMEHHWH OIpENesTh BAJICHTHOCTh WM CTENICHb OKHCICHUS XHUMHUYECKUX
9JIEMEHTOB B COEIMHEHHSIX Pa3IUYHOIO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJleHTHAas, MOHHAs,
MeTaJuInuecKasi, BOJAOPOJAHAs]) B COEAMHEHUSX, THUI KPUCTAJUIMUYECKOW PEIIETKH KOHKPETHOTO
BEIIIECTBA (aTOMHAs, MOJIEKYJSipHAsi, HMOHHAs, METATMYECKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHU;

¢ CcPOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATH MIPUHAICKHOCTh HEOPTAHUYECKUX BEIIECTB IO UX
COCTaBy K OMpeAenéHHOMY Kiaccy/Tpynmne COeAWHEHUW (MpOCThie BeIecTBa — METaUlbl U
HEMETAJUTbl, OKCHJIbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIC THIPOKCHIBI, COJIN);

e c(hOopMHUPOBAHHOCTh YMEHUHN PACKPBIBATh CMBICT mepuoandeckoro 3akona Jl. 1. Menneneesa u
JEMOHCTPHPOBATH €T0 CHCTEMATH3UPYIOILY0, OOBSICHUTEIBHYIO U TPOTHOCTUIECKYIO0 (PYHKIINM;

e cPOopMUPOBAHHOCTh YMEHHUU XapaKTEpHU30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB XHMHUYECKUX
aneMeHToB 1—4 mepuonoB [lepuoandeckoi cucteMbl xuMuueckux sneMeHToB . M. Menneneena,

HCIIOJIb3YyS MOHATHA «S-, P-, d—3JIeKTpOHHbIe Op6I/ITaJ'II/I)), QHEPICTUUCCKUEC YPOBHUN», OOBSACHATH



3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB M MX COEAMHEHHUH IO IepuoaaM U
rpymnmaM [Ieproandeckoit cucteMsl XUMHUYECKUX 1eMeHTOB [ 1. Menneneesa;

e cpOopMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOICTBa
HEOPraHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXkAATh CYIIECTBOBAaHHE TI'E€HETHUYECKOM
CBS3M MEXIy HEOPraHWYeCKMMH BEIIECTBAMH C TOMOINBIO YpPaBHEHU COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIIUI;

e cpOpMUPOBAHHOCTb YMEHHUS KJIacCU(PUIMUPOBATh XHUMHYECKHE PpEAKLUUU IO Pa3IUdYHbIM
NpU3HAKaM (YHCITY M COCTaBYy pEarupyroldX BEMIECTB, TETIOBOMY 3(PQEKTy peakiuu, N3MEHEHHIO
CTETeHeN OKUCIICHUS IEMEHTOB, 00pPaTUMOCTH PEaKIMH, YUaCTUIO KaTaln3aTopa);

¢ c(hopMUPOBAHHOCTH YMEHHH COCTABISATH YPABHEHUS PEAKIHMi PAa3TUYHBIX THIIOB, MOJHBIC H
COKpalIEHHbIE YpaBHEHUS pEeaklUUid HOHHOTO OOMEHa, Y4YWTHIBas YCIIOBHUS, MPU KOTOPBIX ITH
peakiuu UAyT A0 KOHLA;

e cpOopMUPOBAHHOCTb YMEHHUH MPOBOJAUTH PEAKIMU, MOATBEPHKAAIOIINE KaueCTBEHHBIH COCTaB
pPa3IUYHBIX HEOPTAHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIIECTB;

e c(hopMUPOBAHHOCTH YMEHUH PpACKpHIBATh CYIIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABJICHHUS IEKTPOHHOTO OallaHca 3TUX PeaKIInii;

e CpOpMUPOBAHHOCTb YMEHUH OOBACHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKON peakuuu OT
pasnu4YHbIX (AKTOPOB; XapakTep CMENICHHS XUMHUYECKOTO pPAaBHOBECHS B 3aBHUCUMOCTH OT
BHemHero Bozaeicteus (mpunnun Jle [llarense);

e c(hopMUPOBAHHOCTh yYMEHHUIl XapaKTepu30BaThb XHMHUYECKHE IPOLIECCHI, JEXKallue B OCHOBE
IPOMBIIUICHHOTO TOJy4eHUSI CEpPHOM KHUCIOThI, aMMHaka, a Takke Cc(HopMHUPOBAHHOCTh
npeacTaBieHuid 00 OOMIMX HAYYHBIX MPHUHIMIIAX M SKOJIOTHYECKHX MpodiIeMax XHUMHYECKOTO
IIPOU3BO/ICTBA;

e cpOpMUPOBAHHOCTb YMEHHI NMPOBOJUTH BBIYUCICHUS C HCIOJB30BAHUEM IOHSATHS «MaccoBast
JI0JIsl BELIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIEHUM Ta30B NMPU XMMUYECKUX PEaKLHUAX, MacChl
BellecTBa WK 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OJHOTO M3
YYacCTBYIOIIMX B PEaKlMU BEIIECTB, TETJIOBOro 3¢ deKTa peakiud Ha OCHOBE 3aKOHOB COXpPaHEHUS
MaccChl BEIIECTB, MPEBPAILECHUS U COXPAHEHUS SHEPTUH;

e cpopMUPOBAHHOCTb YMEHUN COOJIIO/IaTh MpaBWiIa TOJIH30BAHUS XUMHYECKOH MOCYI0M U
1abopaTOPHBIM 00OpPYAOBaHUEM, a TaKXKe MpaBuiia OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHUH C
UMHCTPYKIUSMU IO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

e CcPOPpMUPOBAHHOCTh YMEHHUW TUIAHUPOBATH H  BBIMONHITH XHUMHUYECKUNH  OKCTICPUMEHT
(pasnoskeHue MepoKCUAa BOAOPOJA B MPUCYTCTBUU KaTallM3aTopa, ONpeAeTeHHe CPeabl pacCTBOPOB

BEIIIECTB C TIOMOIIbI0 YHUBEPCATIHHOTO MHIMKATOPA, BIUSHHE Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTH



XUMHAYECKON peakluy, peakiiii HOHHOTO OOMEHa, KaUeCTBEHHbBIE PEeaKLuH Ha cylb(aT-, KapOoHaT-
U XJOPHI-aHWOHBI, HAa KATHOH aMMOHWS, pEIIeHHE SKCIEPUMEHTAIBHBIX 33Jad 10 TeMaM
«Metamne» u «Hemerammel») B COOTBETCTBMM C TPAaBWIAMH TEXHUKH O€30MaCHOCTH MpPHU
oOpalleHMn C BEIIeCTBAMH M J1a0OpaTOpPHBIM O0OpYIOBaHHMEM, TMPEJCTABISATh pPe3yJIbTaThl
XMMHUYECKOTO OJKCIEepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX peakluid U
(GbopMyTHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

e c(opMUPOBAHHOCTH YMEHMH KPUTHYECKH AaHAIM3MPOBATh XMMHUYECKYI HH(POpPMALHUIO,
HOJTy4aeMyIo U3 Pa3HBIX HCTOYHUKOB (CPEICTBa MaCCOBOM KOMMYHHUKAIMY, VIHTEpHET U APYTHX);

¢ chOpMHUPOBAHHOCTh YMEHUH COOJIIONATH [IPAaBUIIA HKOJIOTUUECKH 11€7€CO00Pa3HOro MOBECHUS B
ObITYy W TPYOOBOH JEATENFHOCTH B IENSAX COXPAaHEHHsS CBOETO 3I0POBbS U OKpYKaoUIeh
IOPUPOAHOM Cpebl, OCO3HABaTh OMACHOCTH BO3JEHCTBHSA Ha KHMBBIE OPTaHU3MBI OINpPENETEHHBIX
BEIIECTB, OHUMast cMbIci mokazatens [1JIK, moscHsATh Ha mpumepax crnocoObl YMEHBIIEHUS U
IPETOTBPALICHUS UX BPETHOTO BO3ACHCTBHS HA OPTaHU3M YEIOBEKa,

e Ui OOYYarOIIMXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE NMPUMEHSATh 3HAHHS
00 OCHOBHBIX JIOCTYITHBIX METO/aX MIO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHUII;

® Ui CIENBIX W CIA0OBUASIIMX OOYYAIOIIMXCS: yYMEHHE HCIOJIb30BATh Pebe(HO-TOUYCUHYIO

cucremy obo3HaueHuii JI. bpaiins 11 3anucu XuMuyeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBIE (HH(PPOBHIE)
HaumMmeHnoBaHue pa3aeioB H TEM NMPOrpaMmmMbl KOHTpO,}]bHLIe HpaKTI/IqecKI/Ie
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI

Pasnea 1. Teopernyeckue 0CHOBbI OPraHN4YeCKOi XUMHUH

11 [IpenmeTt oprannyeckoit Xumuu. Teopusi CTpOeHUS 3 https://m.edsoo.ru/7f41837¢, (IIOK)
' opranuueckux coeguHeHuii A. M. bytieposa https://myschool.edu.ru/

Hroro no pasneny 3

Paznen 2. YriaeBoaopoabt

71 e ZeLHLIE VITEBONODOLL — ATKAHLL ) https://m.edsoo.ru/7f41837¢c, (LIOK)
' peaedt YHICBOAOPOA https://myschool.edu.ru/

29 HenpenenbHabie yrieBogOpOAbL: alIKEHBI, 6 1 https://m.edsoo.ru/7f41837¢c. (LIOK)
' AIIKAJIUEHBI, AJIKUHBI https://myschool.edu.ru/

https://m.edsoo.ru/7f41837¢, (LHOK)

2.3 ApOMaTHYECKHE YTIEBOIOPOIbI 2 https://myschool.edu.ru/

24 IIpupoaHbIE ICTOYHUKH YIVIEBOJOPOIAOB U UX 3 ! https://m.edsoo.ru/7f41837¢c. (LIOK)
' nepepaboTka https://myschool.edu.ru/

Hroro no pazneny 13

Paznea 3. Kuciopoacoaep:kamme opranu4eckue coeJHHeHHs

https://m.edsoo.ru/7f41837¢c, (LIOK)
3.1 CrmpTht. dexon 3 https://myschool.edu.ru/
19 Anpaerunpl. Kap6onoBbie kucioTsl. ClioKHBIC 7 | https://m.edsoo.ru/7f41837¢, (ILIOK)

3¢upsI

https://myschool.edu.ru/




3.3 VrineBoasl

https://m.edsoo.ru/7f41837c, (LIOK)

https://myschool.edu.ru/
Hroro no pasneny 13
Pasnea 4. Asorcogepskamue OpraHu4ecKue coeJHHeHH
4.1 AmuHBbI. AMMHOKHCIOTHI. benku 3 Ettgijﬁg;sisﬁooc;i/gfrt%70' (HOK)
Hroro no pazaeny 3
Pasznea S. BbicokoMoJIeRyIsIpHbIE COeIMHEHM S
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 EEEZiiﬁyesiioooﬁ/gi?70’ (HOK)
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34




11 KITACC

KoaunuecTBO 4acoB

Ne duekTpoHHbIe (LM pPOBbLIE)
HaumenoBanue pa3aeioB H TEM NMPOrpaMmmMbl KO]—[TpOJ‘[[)H])Ie HpaKTn'{ecKne
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoThI
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHUM
Ctpoenune atomoB. [lepuognyeckuii 3aKoH 1
https://m.edsoo.ru/7f41837¢, (IIOK)
1.1 [Iepuonnueckas cucteMa XuMHUECKUX d1eMeHTOB J[. U. 3
https://myschool.edu.ru /
MenneneeBa
https://m.edsoo.ru/7f41837¢, (LIOK)
1.2 Crtpoenue BemiecTBa. MHOrOOOpa3ue BEIIECTB 4 https://myschool.edu.ru /
https://m.edsoo.ru/7f41837¢, (LIOK)
1.3 XMMIICCKHE peaKin 6 1 1 https://myschool.edu.ru /
Hroro no pazpeny 13
Pa3nes 2. Heoprannueckast XuMust
https://m.edsoo.ru/7f41837¢, (LIOK)
2.1 Merauisi 6 I https://myschool.edu.ru /
https://m.edsoo.ru/7f41837¢, (IIOK)
2.2 Hemerasnp: ? 1 I https://myschool.edu.ru /
53 C a « . « ) https://m.edsoo.ru/7f41837¢, (IIOK)
. BsI3b HEOPTaHUYECKUX U OPTaHUYECKHUX BEIIECTB https://myschool edu.ru /
Hroro no pazgeny 17
Pa3znea 3. Xumusd u :KU3HL
https://m.edsoo.ru/7f41837 OK
3.1 XuMus 1 )KU3Hb 4 REILES00.5 . (LOK)

https://myschool.edu.ru /




Htoro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE INIAHUPOBAHMUE

10 KJTACC
KoauvecTBo yacoB
Ne Jara DJIeKTpPOHHbBIe U poBbIE
Tema ypoka Bcero | Konutposbubie | [IpakTuyeckue
n/n H3y4eHHusi | 00pa3oBaTe/bHbIC PeCypChl
padoThI padoTbI
111 IIpeameT opraHu4ecKor XUMHH, e 1 1 1e https://m.edsoo.ru/7f41837¢, (LIOK)
o BO3HHKHOBEHHE, Pa3BUTHE M 3HAYEHUE A https://myschool.edu.ru/
Teopus cTpoeHUs] OPraHUYECKUX
1.1.2 | coenunenuit A. M. byTiepoBa, €€ OCHOBHbIE 1 2 He, hitps://m.edsoo.rw7#21837¢, (LHOK)
o a - VL DYHICposd, A https://myschool.edu.ru/
MOJIOKEHUS
[IpencraBnenue o kinaccupukanuu
113 opranndeckux BemniectB. Homenkinarypa 1 3 e https://m.edsoo.ru/7f41837¢, (IIOK)
o (cucremaTnyeckas) U TpUBHUAJIbHBIC A https://myschool.edu.ru/
Ha3BaHUS OPraHUYECKUX BEIIECTB
)14 AJKaHBI: COCTaB U CTPOCHUE, ! 416 https://m.edsoo.ru/7f41837¢, (LIOK)
o TOMOJIOTUYECKHH PSIJI A https://myschool.edu.ru/
215 MertaH 1 3TaH — NPOCTEUIIINE 1 £ e https://m.edsoo.ru/7f41837¢, (IIOK)
o IPEJICTABUTEIN aJIKAHOB A https://myschool.edu.ru/
. N https://m.edsoo.ru/7f41837¢c, (IIOK)
2.2.6 | AJKeHBbI: COCTaB U CTPOEHHUE, CBONCTBA 1 6 Hep, https://myschool.edu.ru/
227 OTWIEH U IPONWIEH — MPOCTEUIIINE ) 7 e https://m.edsoo.ru/7f41837¢c, (IIOK)
o IPEICTABUTEINN aJIKEHOB A https://myschool.edu.ru/
)98 [Tpaktuueckas padora Ne 1. «Ilomyuenue ) i 8 1e https://m.edsoo.ru/7f41837¢, (IIOK)
L. H
STUJIEHA U U3YYEHHE €T0 CBOWCTBY A https://myschool.edu.ru/
2.2.9 | Anxamguensl. byranuen-1,3 u 1 9 men https://m.edsoo.ru/7f41837¢c, (IIOK)
metunOyraauen-1,3. [onyyenune https://myschool.edu.ru/




CHHTETUYECKOTO KayuyyKa U PE3UHBI

AJIKHHBI: COCTaB U 0OCOOCHHOCTH CTPOCHHUS,

https://m.edsoo.ru/7f41837¢c, (LIOK)

2. 7 . — 10
2.2.10 FOMonouqueUCKHH pan. AuetuneH HeJl https://myschool.edu.ru/
MPOCTEHIINI MPEICTABUTEND aJTKMHOB
Bpluncnenus no ypaBHEHUIO XUMUYECKOU https://m.edsoo.ru/7f41837¢, (LIOK)
2.2.11 11 Hep,
peakuuu https://myschool.edu.ru/
ApeHbl: 6eH30J1 U TOJIYO0JI. TOKCHYHOCTD https://m.edsoo.ru/7f41837¢c, (IIOK)
2.3.12 12 Hep,
apeHoB https://myschool.edu.ru/
2313 ['eneTnyeckas cBsi3b YrieBOI0POJIOB, 13 1e https://m.edsoo.ru/7f41837¢, (IIOK)
o MIPUHAUISKALUX K Pa3JIMYHBIM KJIaccam A https://myschool.edu.ru/
IIpupoHBIE HICTOYHUKH YIIIEBOJOPOIOB:
2414 | pI/I po HHLHZ ra3 ¥ 1ot TIZBIe HegTEIHi[Ie 14 ne hitps://m.edsoo.nw7{41837¢. (TIOK)
o PHpOA y . A https://myschool.edu.ru/
ra3el, He()Th ¥ MPOAYKTHI €€ TIepepadboTKH
[IpupoaHbBIE HICTOYHUKH YIIIEBOJOPOIOB:
5415 PHpOA . 4 'g} POA 15 me https://m.edsoo.ru/7f41837¢, (IIOK)
4. MIPUPOIHBIN ra3 u HOHyTHI)I"G He(TSIHBIC il https://myschool.edu.ru/
rassl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
2416 KonrponbHas pabora no pasaeny 16 1e https://m.edsoo.ru/7f41837¢. (LIOK)
o «YTIIEBOAOPOIBI» A https://myschool.edu.ru/
3117 IIpenenbHbIe ONHOATOMHBIE CIIUPTHI: 17 1e https://m.edsoo.ru/7f41837¢. (LIOK)
o METaHOJ U 3TaHoJ. BoiopoaHas cBs3b A https://myschool.edu.ru/
31.18 MHOroaTOMHBbIE CIIUPTHI: ITUIECHTJIMKOIb U 18 e https://m.edsoo.ru/7f41837¢, (IIOK)
3 H
TJIULIEPUH A https://myschool.edu.ru/
3.1.19 ®DeHOJT: CTPOCHHE MOJIEKYJIBI, (GU3UIECKUEC U 19 1e https://m.edsoo.ru/7f41837¢, (IIOK)
o XMMHYECKHE CBOUCTBA, IIPUMEHEHHUE A https://myschool.edu.ru/
3220 Anpaeruzpl: GopMaIbACTHI U AlleTAIbICT U], 20 Hex https://m.edsoo.ru/7f41837¢c, (IIOK)

AneToH

https://myschool.edu.ru/




OHOOCHOBHBIE TIPEIeTbHBIC KAPOOHOBEIE

https://m.edsoo.ru/7f41837¢, (IIOK)

3.2.21 21 ne
KHUCJIOTBI: MypaBbUHasl U YKCyCHas HeA https://myschool.edu.ru/
3220 [Tpaktuueckas padora Ne 2. «CBoiicTBa 99 1 https://m.edsoo.ru/7f41837¢, (IIOK)
o pacTBOpa YKCYCHOM KMCIIOTBI» A | https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK
3.2.23 | npeacTaBUTENU BBICIINX KapOOHOBBIX 23 He hitps://m.edsoo.ru/7t41837c. (HOK)
- el P A https://myschool.edu.ru/
KHCJIOT
MBpl1a Kak cOJIM BBICHIMX KapOOHOBBIX https://m.edsoo.ru/7f41837¢. (LIOK)
3.2.24 . 24 Hep
KHUCIIOT, UX MOIOIIEE JEHCTBUE https://myschool.edu.ru/
CrnosxHble 3(Upbl KaK IPOU3BOIHbIE
https://m.edsoo.ru/7f41837¢, (IIOK)
3.2.25 | kapOOHOBBIX KUCIIOT. [ HIIPOSIN3 CIIOKHBIX 25 Hep,
https://myschool.edu.ru/
3¢hupoB
JKupsr: ruiponns, IpuMEHEHHE, https://m.edsoo.ru/7t41837¢, (IIOK)
3.2.26 26 Hep
Ouosoruueckas poib KHUpPOB https://myschool.edu.ru/
YrneBonbl: cocTaB, KiacCUpUKAIIHS.
N https://m.edsoo.ru/7f41837¢, (11OK)
3.3.27 | Baxueime npeiCTaBUTENN: IIIIOK03a, 27 Hep
https://myschool.edu.ru/
bpykTo3a, caxapo3a
Kpaxmain u nemwironos3a Kak mpupoaHble https://m.edsoo.ru/7f41837c, (LIOK)
3.3.28 28 Hep
[MOJIUMEPBI https://myschool.edu.ru/
KonTponbhas pabota no paszuen
3.3.29 «Kngo 0J1CO pe Ka I/Iel()) riHH}:{eCKI/Ie 29 He hitps://m.edsoo.ru/714183 7. (HOK)
e POACOACPIAIIHE Op A https://myschool.edu.ru/
COETMHEHHUS»
https://m.edsoo.ru/7f41837¢, (LIOK
4.1.30 | AMHHBI: METHJIAMHAH ¥ aHUJIAH 30 Hep, httgz: p /Eyescslfooo;l:: duru/ ¢ (HOK)
4.1.31 | AMUHOKHUCIIOTBI Kak aM(OTepHbIe 31 nep | https://m.edsoo.ru/7f41837¢, (LIOK)
OpPraHUYECKUE COSIUHEHHUS, UX https://myschool.edu.ru/




ononornyeckoe 3HaueHue. Ilentrant

4.1.32

Bbenku xak npupoHsie

32 Hep,

https://m.edsoo.ru/7f41837¢, (IIOK)

BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS https://myschool.edu.ru/
5133 OCHOBHBIC TTOHSATHS XUMHUHU ) 33 e https://m.edsoo.ru/7f41837¢c, (IIOK)
o BBICOKOMOJIEKYJISPHBIX COEANHEHHIH A | https://myschool.edu.ru/
OcHOBHBIE METO/IbI CHHTE3A
N https://m.edsoo.ru/7f41837¢, (11OK)
5.1.34 | BBICOKOMOJIEKYJISIPHBIX COETUHEHUIA. 1 34 Hep,
https://myschool.edu.ru/
[InmacTmaccel, Kay4yyKd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KITACC

KoanuyecTBO 4acos

Hdara JyieKTpOoHHbBbIE N (pPOBbLIE
Ne i/ Tema ypoka Kontpoasnbie | IlpakTuyecku
Bceero U3yYeHUS o0pa3oBaTesibHbIE PeCypChl
padoThI e padoThl
111 XUMHYCCKUI dJIEMEHT. ATOM. 1 1 ne https://m.edsoo.ru/7f41837¢, (IIOK)
o DIIeKTPOHHAS KOHPUTYpAIHsi aTOMOB A https://myschool.edu.ru/
[lepuonnueckuii 3akoH u I[lepuonnueckas
112 CHCTeMa XUMHYECKHUX 3J1eMeHTOB /JI. . i 9 He https://m.edsoo.ru/7f41837¢c, (ITOK)
o Menaeneesa, Ux CBsI3b C COBPEMEHHOMU A https://myschool.edu.ru/
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COCTUHEHUMN
113 0 TPYIIIaM U niepuoaam. 3Ha4eHue 1 3 e https://m.edsoo.ru/7f41837¢c, (LIOK)
o HIEPHOMYECKOTO 3aKOHA M CHCTEMBI A https://myschool.edu.ru/
XUMHYECKUX 2eMeHTOB J[.1. MeHneneeBa
B Pa3BUTHH HAYKH
CtpoeHue BelecTBa. XMMHUECKast CBA3b,
. https://m.edsoo.ru/7f41837¢, (LIOK)
1.2.4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 4 uep
. https://myschool.edu.ru/
KOBAJICHTHOH CBs3U. BomopoiHas cBs3b
BaneHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.
125 Crenenb okuciaeHus. Bemecrsa i £ 1 https://m.edsoo.ru/7f41837¢c, (11OK)
o MOJIEKYJIIPHOI'O U HEMOJIEKYJIIPHOTO A https://myschool.edu.ru/
CTpOECHUSA
[TonaTHre 0 TUCTIEPCHBIX CUCTEMAX.
https://m.edsoo.ru/7f41837¢, (IIOK)
1.2.6 HctrHHBIE U KOJUIOUHBIE PACTBOPBI. 1 6 Hep,

MaccoBas nons BeliecTBa B pacTBOpC

https://myschool.edu.ru/




Knaccudukanus 1 HoMeHKIaTypa
HEOPTraHWYECKUX COCIMHECHHMN.

https://m.edsoo.ru/7f41837¢c, (I1OK)

1.2.7 7 He
['eneTnueckas CBA3b HEOPraHUYECKUX A https://myschool.edu.ru/
BELIECTB, Pa3IMYHBIX KJIACCOB
Knaccudukaims XuMHUecKuX peakiuuii B
HEOPraHWYECKON U OpPraHU4eCKON XHUMHH.
https://m.edsoo.ru/7f41837¢c, (IIOK)
1.3.8 3aK0oH COXpaHEHUSI MACChl BEIIECTB; 3aKOH 8 uep
https://myschool.edu.ru/
COXPaHEHHUS U NMPEBpAICHUs SHEPTUU TPU
XUMHUYECKHUX PEaKIMIX
139 Ckopoctb peakuuu. OOpaTuMble peakium. 9 e https://m.edsoo.ru/7f41837¢, (IIOK)
I, H
XHWMHYECKOE PAaBHOBECHE A https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 1. «BrnusHue
1.3.10 a3IMYHBIX (DAKTOPOB HA CKOPOCTh 10 He hitps://m.edsoo.rw/7i31837¢. (IHOK)
o p . p p A https://myschool.edu.ru/
XUMHYECKON pPEeaKIm»
DNEKTPOIUTUYECKAS AUCCOLUALIMSL.
[TonsiTre o BogopoaHom nokazatene (pH)
13.11 P 6 11 1e https://m.edsoo.ru/7f41837¢, (LIOK)
3. pactBopa. Peakiin HOHHOro 0OMeHa. i https://myschool.edu.u/
['maponus opraHn4ecKux u
HEOPraHUYECKUX BEILECTB
OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE httos://m.ed /784183 7¢. (LIOK)
ps://m.edsoo.ru c.
3. . 12
1.3.12 | peakmuu. [Tonstre 06 3J'IeKTpf)J'IHI%e HeJl https://myschool.edu.ru/
pacIuIaBoOB ¥ paCTBOPOB COJIEH
13.13 KoHTponbHas paboTa mo pa3aeny 13 1e https://m.edsoo.ru/7f41837¢c, (IIOK)
o «Teopernueckre OCHOBBI XUMHUU» A https://myschool.edu.ru/
2.1.14 | Mertamibl, uX NOJIOKEHUE B 14 nep https://m.edsoo.ru/7f41837¢c, (ITOK)

[Tepuoanyeckoil cucteMe XUMUYECKUX

https://myschool.edu.ru/




snemenToB 1. . Menaeneera u
0COOEHHOCTH CTpoeHust aToMoB. O01ue
¢duznyeckue cBOCTBa METAIJIOB

CrnnaBel METaIOB. DJIEKTPOXUMUYECKHM

https://m.edsoo.ru/7f41837¢c, (I1OK)

2.1.15 15 He,
AL HAIPSKECHUM METAJLIOB A https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHEHIIINX
2.1.16 | Metamnos (sarpuii, xkamuii, kamsuii 16 He https://m.edsoo.ru/7f41837¢, (IIOK)
o Jz P 9 T, RATBIUH, . A https://myschool.edu.ru/
MarHuu, aJIFlOMUHUI) U UX COCTUHEHUN
XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX https://m.edsoo.ru/7f41837¢, (LIOK)
2.1.17 . 17 Hep,
CO€IUHEHUI https://myschool.edu.ru/
XuMHU4ecKkue CBOMCTBA IIMHKA, XKeJe3a U https://m.edsoo.ru/7f41837¢, (IIOK)
2.1.18 . 18 nep
WX COCTMHECHUU https://myschool.edu.ru/
[Ipaktuyeckas padora Ne 2. "Pemenne
https://m.edsoo.ru/7f41837¢, (IIOK)
2.1.19 | akcepuMEHTANBHBIX 3a7a4 110 TEME 19 Hep,
https://myschool.edu.ru/
«Metamab»"
Hewmeramnibl, ux monoxxeHue B
290 [Ieproanueckoit cucreMe XUMUYECKUX 20 He https://m.edsoo.ru/7f41837¢, (IIOK)
o snemenToB . . Menaeneesa u A https://myschool.edu.ru/
OCOOCHHOCTH CTPOCHHUS aTOMOB
®du3nYeCcKre CBOMCTBA HEMETAILIOB.
2221 | Anorponns Hemeranos (Ha mpiM 71 He https://m.edsoo.ru/7f41837¢, (LIOK)
o oTpo eme ° puMepe a https://myschool.edu.ru/
KHUCII0poJIa, cephl, (hocdopa u yriepoaa)
XUMHUYECKUE CBOWCTBA TaJIOTEHOB, CEPhI U https://m.edsoo.ru/7f41837¢c, (1IOK)
2222 . 22 Hep
HUX COCIUHECHUN https://myschool.edu.ru/
X €CKHe CBOMCTBaA a30Ta, (pocodpa https://m.edsoo.1u/7f41837 OK
293 MMUYECKHUE CBOWCTB Ta, hocodpa u 23 nex ps://m.edsoo.ru c. (IIOK)

HUX COCIUHEHUN

https://myschool.edu.ru/




XHUMHUYECKHE CBOMCTBA yTIEpOoIa, KpEMHUS

https://m.edsoo.ru/7f41837¢, (LIOK)

2.2.24 24
1 UX COCMHCHUHN Hea https://myschool.edu.ru/
[IpuMmeHeHne BaXXHEUIINX HEMETAIIIOB U https://m.edsoo.ru/7f41837¢, (IIOK)
2.2.25 . 25 Hep,
UX COCAUHEHUU https://myschool.edu.ru/
O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH 10
996 TeMe «HemeTtamiby. BerunciaeHus no 26 He https://m.edsoo.ru/7f41837¢, (IIOK)
o YPaBHEHUSIM XUMHUYECKUX PEaKLIUN U A https://myschool.edu.ru/
TEPMOXUMHUYECKHUE PACUETHI
[TpakTrueckas padora Ne 3. «Pemenue
https://m.edsoo.ru/7f41837¢, (LIOK)
2.2.27 | 3KCIIEpUMEHTAJBHBIX 33/1a4 110 TEME 27 "ep,
https://myschool.edu.ru/
"HemeTamisi"»
KoHTponbHas paborta 1mo Temam https://m.edsoo.ru/7f41837¢, (IIOK)
2.2.28 28 Hef
«Metamisl» u «HemeTamsn» https://myschool.edu.ru/
Heoprannueckue u opranmdeckue
https://m.edsoo.ru/7f41837¢, (LIOK)
2.3.29 | kucnotsl. Heopranmueckue u 29 Hep
https://myschool.edu.ru/
OpraHNMYEeCKHE OCHOBAHUS
AMpoTepHble HeOpraHU4eCKHUe U
2330 OpraHnyYecKkue coenuHenus. [ enernueckas 30 He https://m.edsoo.ru/7f41837¢, (IIOK)
3. H
CBSI3b HECOPTAHUYECKNUX W OPTAaHUYECKUX A https://myschool.edu.ru/
BEIIECTB
Poab xumuu B obecrieueHun
3131 AKOJIOTUYECKOM, SHEPIETUYECKON 1 31 He https://m.edsoo.ru/7f41837¢c, (IIOK)
o IHIIEBON OE30IIaCHOCTH, PA3BUTUH A https://myschool.edu.ru/
METAITTHBI
3.1.32 | [IpeacraBneHust 00 OOIIMX HAYUHBIX 32 Hep, https://m.edsoo.ru/7f41837¢, (LIOK)

IMPUHIOHUIIAX IMPOMBIINIJICHHOT'O IMOJIYYCHHA

https://myschool.edu.ru/




Ba)KHEUIIINX BEIIECCTB

https://m.edsoo.ru/7f41837¢, (IIOK)

3.1.33 | YenoBek B MUpE BEIIECTB U MaTEPUAIOB 1 33 Hep https://myschool.edu.ru/
https://m.edsoo.ru/7f41837¢, (LIOK)

3.1.34 | Xumus 1 310pOBbE YEIIOBEKA 1 34 Hep, https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLUECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
o Xumusa, 10 wmacc/ TIabpumensa O.C., OctpoymoB W.I'., CmagxoB C.A., JI€skun A.H.,
Axuumonepnoe obmiectBo «M3narensctBo «llpocBenienne
o Xwumus, 11 xmacc/ Tabpumensa O.C., OctpoymoB W.I'., CmagxoB C.A., JI€skun A.H.,

Axuunonepnoe obmectBo «M3narensctBo «llpocBenienne

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA
1. Apremenko A.M. Oprannyeckas XuMmus: y4e0. Il CTyJICHTOB CPEIHUX CIIeIl. y4eO. 3aBe/ICHUHN.
— M.: Beicmas miko:na;
2. Busrpckuii B.Sl. Bompocskl, ynpakHeHUs U 3aayd MO0 OPraHMYeCKOM XMMHUHU C OTBETaMU U
pewenusimu. — M.: BJIAJIOC;
3. Tabpuensu O.C, PynoB H. H., Tonkynos B. U. . «Xumus 10 kracc. XUMHYECKHI IKCIIEPUMEHT
B 1mkosie». Mocksa, «JIpoday;
4. Tabpuensa O.C. IIporpamma kypca xumuu maia 8-11 kimaccoB 001meo0Opa3oBaTeIbHBIX
yupexaenuii.— M.: [Ipoda;
5. Tabpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E.. Oprannueckas Xumusi B TeCTax, 3aj1adax,
ynpaxkaeHusx. 10-11 kmacc: yue6. mocobue s odmeodbpaszoar. yupexaeHuii. — M.: Jlpoda;
6. T'opxoBenko M.IO.. Xumus. 11 kimacc. [Toypounsie pa3padotku k yueOnukam O.C.I"aGpuensaa
u 1p. (M.: Ipoda);
7. KoBanbuykoBa O.B.. Yuuce pemats 3aga4u 1o Xumuu. M. ;
8. Ilak M.C. AnropuT™Muka npu u3y4eHuu XuMuu. M.;
9. Caiikc II. MexaHu3msbl peakuuii B opranndeckoi xuMun. — M.: M3narenbctBo «XUMUS»;
10. Xumust 10-11 xi.: Yue6noe mocodue / P.A.JIlunun, E.E.SIlkumoBa, H.A. Borunosa; Ilox pen.
npod. P.AJIuauna. M.: Jlpoda;
11. Xomuenko WN.I'.. Pemenwne 3amaq mo xumuu. M,;

12. lIetkoB JI.A. Opranmueckas xumus: yue0. aisa 10 k. cpen. mk. — M.: [IpocBemenue.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCblI CETU UHTEPHET
1. www.hemi.nsu.ru

2. www.college.ru



. www.school-sector.relarn.ru

. www.alhimikov.net

. www.alhimik.ru

6. www.chemworld.narod.ru
. https://m.edsoo.ru/7f41837c,

. https://myschool.edu.ru/
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