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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo XUMHHM Ha YpPOBHE CpeHEro oOmiero obpa3oBaHus pa3zpaboTaHa Ha
ocHoBe denepanbHoro 3akoHa or 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanuny, TpeOOBaHWUN K pe3ynbTaTaM OCBOCHUS (enepanbHON 00pa3oBaTEIbHOM
nporpamMmbl  cpefHero obmiero  oopazoanusi  (POIl  COQO), mnpencTaBiIeHHBIX B
®denepalibHOM rocynapcTBeHHOM oOpaszoBatenbHOM cTanaapte COO, ¢ yuérom Konueniuu
nmpenojaBanusi y4eOHOro mpenMera «XuUMHUS» B 00pa30BATEIBHBIX  OpTaHU3AIUSIX
Poccuiickoit deaeparuu, peaM3yOIUX OCHOBHBIE 0Opa3oBaTeIbHbIC MPOrpaMMbl, U
OCHOBHBIX ToyioxkeHul «Ctpareruu pasButus BocnutaHusi B Poccuiickoii denepannu Ha
nepuon 110 2025 roga» (Pacnopsikenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1NOAXOIOB K pa3pabOTKe NporpaMMbl MO XHMHH, K OIPEAECICHHUIO OOIIeH
CTpaTeru OOYy4YeHMs, BOCIHUTAHUS M Pa3BUTHUA OOYYAIOUIUXCA CPEACTBAMU Yy4E€OHOIO
npenmera «Xumusi» st 10—-11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUJIM KOHIIENTYabHbIE
nosioxkenust PI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJI€H, COAEp:KaHMS, PE3YyIbTAaTOB
o0y4eHus U TpeOOBaHUM K YPOBHIO MOJATOTOBKU BBIMTYCKHUKOB.

Xumuueckoe oOpa3oBaHME, TIOJy4aeMO€ BBIITYCKHUKAMH 00I1e00pa30oBaTEIbHOM
OpraHu3alliy, SBISIETCSA HEOThEeMJIEMOM YacThi0o HX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEpIIAIOIIMM 3TAllOM peau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KITFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHUs. DTH LIEHHOCTH
KacaroTCsl O3HAHMSI 3aKOHOB MPUPObI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIECH KYIbTYpPhI
YeloBeKa, a TaKXKe HDKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO H
npupoaHou cpene. Peammsyercs xumudeckoe oOpa3oBaHHE OOYy4alONMUXCS Ha YpPOBHE
CpenHero o01iero o0pa3oBaHus CpelICTBAaMU y4eOHOro mpeameTa « XuMHUs», CoaepKaHue U
MOCTPOCHHUE KOTOPOTO OMPEICNICHbl B MPOrpaMMe MO XUMHUU C y4E€TOM creluduKu HayKu
XUMUH, €€ 3HaYEHUsI B TIO3HAHUU MPUPOJIBI M B MAaTEPUAIBLHON KU3HU OOIIECTBA, a TAKKE C
y4ETOM OOIIMX 1IeJIeld U MPUHIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CUCTEMBI
cpenHero obiero oopazoanus B Poccutickoit deneparumu.

XUMHS KaKk DJJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT oco0yl poib B
COBPEMEHHOW IMBWJIM3AIMKA, B CO3JaHUM HOBOW 0a3bl MarepuaibHOW KyIbTypbl. OHa
BHOCHUT CBOHM BKJIaJ] B (pOPMUpOBAHUE PAMOHATHLHOTO HAYYHOT'O MBINUICHHS, B CO3JaHUE
LEIOCTHOTO MPEACTABICHUS 00 OKPYXaIolleM MUPE KaK O €IUHCTBE MPUPOABI U YEIOBEKa,
KoTOpoe (opMUpYEeTCsT B XHUMHUM Ha OCHOBE IIOHUMAaHHUS BEIIECTBEHHOIO COCTaBa
OKPY’KaroIIEro MUpa, OCO3HAHUSI B3aUMOCBSI3U MEXK]ly CTPOEHHUEM BEILIECTB, UX CBOMCTBaMU
Y BO3MOXKHBIMH O0JIACTSMHU IPUMEHEHHUS.

TecHo B3auMOACHCTBYS C JpPYrUMH €CTECTBEHHBIMU HayKaMH, XHUMHS CTaja
HEOTHEMJIEMOI YaCThI0 MUPOBOM KYJIbTYpPhI, HEOOXOJUMBIM YCIOBHEM YCIICIIHOTO TpyAa U
KU3HA KKIO0ro wieHa oOmiecTBa. CoBpeMeHHass XMMHS KaK Hayka CO3MJaTelbHas, Kak
HayKa BBICOKMX TE€XHOJIOTMI HalpaBlIeHa HA pelleHHEe I100albHBIX MPOOJIEM YCTONYHMBOIrO
pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, OJHEPIreTUYECKOW, IMHUIIEBOM, JSKOJIOTHYECKOU
0€30MacHOCTU U OXPaHBI 3JJ0POBbSI.



B cootBercTBUMM ¢ OOUIMMU LEISIMU U NMPUHLUUIIAMH CPEAHEro oduiero oOpa3oBaHUs
conepkanue mnpeamera «Xumus» (10—11 xmaccel, 0a30BbIM  YpOBEHb HW3YYCHMS)
OPUEHTHPOBAHO TPEUMYILECTBEHHO Ha OOLIEKYIbTYPHYIO IOJArOTOBKY OOYYaroIuxcs,
HEOOXOAMMYIO UM JUId BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO
BKJIFOUEHHS] B KU3Hb COLMyMa, MPOAOHKEHHS OOpa3oBaHMsS B PA3NMUYHBIX O0JIACTSX, HE
CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHEH.

CocraBnsomuMu npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «O0mias U HeopraHUYecKass XHWMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp>KAHMS
KOTOPBIX SBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUM 1O HEOPraHMYEeCKON XUMUH (C
BKJIFOYEHUEM 3HAHUW U3 OOIIeH XMMHUU) U OpraHuYecKor Xumuu. DopMHUpOBaHHUE JTAHHOU
CUCTEMbl 3HAaHMM NpH H3YYEHHU NpeaMeTa 00ecrnedyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHUs
BCEr0 MHOI000pa3usi BEECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conaepkanusi KypcoB — «OpraHuueckas xumusi» u «OOmas wu
HeopraHudeckass XuMus» copMupoBaHa B MpOrpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOIO
MoAX0Ja K M3YYCHHUIO Y4eOHOro Marepuajia U 0OyCIIOBJIEHa MCTOPUYECKH 00OCHOBAHHBIM
pa3BUTHEM 3HAHUM HA ONPENEIEHHBIX TEOPETUUECKUX YPOBHAX. TakK, B Kypce OpraHn4ecKomn
XUMHUHU BEUIECTBA pPAcCMaTPUBAIOTCS HA YPOBHE KIACCUYECKOM TEOpUU CTPOCHMS
OpPraHMYECKUX COCAVHEHWH, a TaKKe€ Ha YPOBHE CTEPEOXMMHYECKHMX H DJIEKTPOHHBIX
NpeJCTaBICHUNA O CTpoeHuH BemlecTB. CBeeHNs 00 U3y4aeMbIX B Kypce BEIIECTBAX JAlOTCS
B Pa3BUTUU — OT YIVIEBOJOPOJOB JO CIOKHBIX OMOJOTMYECKH AKTUBHBIX COEIWHEHUU. B
Kypce OpraHM4YeCKOW XMMHUU IMOIYYaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO
obmiero  oOpa3oBaHMs IE€pPBOHAYAIbHBIE TPEJCTABICHHUA O XHMMHUYECKOM  CBs3H,
KJIACCU(PMKAIIMOHHBIX MPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS,
0 XMMUYECKOHN PEaKLUH.

[Tox HOBBIM yIJIOM 3peHusi B mpeaMere «XuMus» 0a30BOT0 YPOBHS pacCMaTpUBAETCS
M3YUYEHHBI HAa YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs TEOPETUYECKUIl MaTepuanl u
(dakTomornyeckue CBEJACHHS O BEIIECTBAX M XMMHUYECKON peakiuu. Tak, B 4YaCTHOCTH, B
Kypce «OO01as 1 HeopraHudeckasi XuMus» 00ydarouuMcsl MPeJOCTABISIETCSI BOZMOXKHOCTb
OCO3HATh 3HAYECHHE MEPUOIUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METO/I0IOTHYECKUX
HO3ULMM, TIyOXe TMOHATh MCTOPUYECKOE H3MEHEHHE (QYHKIUI 3TOro 3akoHa — OT
00o01maroen 10 0OBSICHAIONIEN U TPOrHO3UPYIOIIEH.

Envnas cucrema 3HaHUK O BAXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOEHUM, CBOWCTBAX
U MPUMEHEHUH, a TAaKXKE O XUMHYECKHX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MpoTeKaHus JonoJiHsercs B Kypcax 10 u 11 knaccoB aineMeHTamMu cofepKaHusl, UMEIOIIUMU
KYJIbTYpPOJIOTUYECKMI M MPUKIAAHOW XapakTep. DTHU 3HAHHS CIOCOOCTBYIOT NMOHUMAHUIO
B3aUMOCBSI3M XMUMHUHU C JPYTMMH HayKaMH, PAacCKpbIBAIOT €€ poJib B MO3HABaTEIbHOW U
PAKTUYECKON eATEeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K MPOIECCY
TBOpYECTBA B O0JIACTU TEOPUM U MPAKTUUECKUX TMPUIOKEHUN XHUMHUHU, TOMOTAIOT
BBIMYCKHUKY OpPWUEHTHUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpoOJIeMax,
CBSA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATH HH(POPMALMIO U TPUMEHATh €€ s
NOMOJIHEHUSI ~ 3HAHWW,  PELICHHS  HHTEIUIEKTYyallbHbIX U JKCIIEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a/ay. B menom copepxanue yuyeOHoro mpeamera «XUMHs) JTaHHOTO



YPOBHSI U3YYEHUSI OPUEHTUPOBAHO HA (DOPMUPOBAHHE y 00YHAIOLIMXCSI MUPOBO33PEHYECKOM
OCHOBBI 11 TOHUMaHUsA (UIOCOPCKUX HEH, TaKUX KakK: MaTepHaIbHOE EIUHCTBO
HEOPraHUYECKOr0 U OPraHu4ecKoro Mupa, 00yCiIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM
U CTPOCHHUEM, II03HABAEMOCTb NPHUPOAHBIX SBIECHUN IMYTEM HKCIIEPUMEHTA U PELICHUS
MPOTUBOPEUMI MEXKIY HOBBIMU (haKTaMU M TEOPETHUYECKUMH MPEANOCHIIKAMH, OCO3HAHUE
pOJIM XMMHUHU B PEUIEHUH DSKOJOTUYECKUX TMpoljieM, a Takke mnpodiieM cOepexeHus
HHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/1aHNSI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mane pemeHus 3agad BOCHHMTAHUSA, PAa3BUTHUS M COIHMAIW3ALUUA OOYUYaIOIIUXCS
MPUHATHIE MPOrpaMMON MO XMMHUHU TMOAXOJAbl K ONPENENICHUI0 COJAEPKaHUSI U MOCTPOCHUS
npeiMera MpeayCMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAIBHBIX Y4YEOHBIX JICWCTBHIA,
UMeEIoNNX 0a30BO€ 3HAUECHHE JJISl PA3IMUHBIX BHUJOB JEATEINBHOCTH: PEIICHUS MpoOIieM,
MOWCKA, aHajau3a M 00paboTku WH(OpMAIMK, HEOOXOAMMBIX IJIsi MPUOOPETEHUS OIbITa
MPAKTUYECKOH M HCCIIEOBATENbCKON NESITeIbHOCTH, 3aHMMAIOIIE BaXHOE MECTO B
NO3HAHUHU XUMUHU.

B npaktuke npenojaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHusl,
TaK U HAa ypPOBHE CpPEOHEro oOIIero oOpa3oBaHUs, MPHU OINPEAEICHUU COAEPKATEIbHON
XapaKTEPUCTUKU 1IeJIed M3y4YeHUsl MpeIMeTa HaIpaBiICHUEM MEPBOCTENIEHHON 3HAYUMOCTH
TPaJMLMOHHO TpPU3HAETCS (QOPMUPOBAHUME OCHOB XHMMMUYECKOH HayKh Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKON JESATENIbHOCTH YEIOBEKA W KAaK OJHOIO U3
KOMIIOHEHTOB MHMPOBOM KyJbTyphl. C METOAMYECKOW TOYKH 3pEHHMS TAKOM MOIXOH K
OTPEACIICHUIO 1IeJIe U3yUeHUs MpeaMETa SIBISETCS BIIOJIHE ONPaBAaHHBIM.

CorylacHO JaHHOM TOYKE 3pEHHS TJIaBHBIMU HEJSAMM U3y4YEHUs NpeaMeTa « XHUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBastOTCS:

e (opmupoBaHHe cHCTEMbl XHUMHUYECKMX 3HAHUM KaK Ba)KHEHIIEW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOM JIEXKAT KIIIOUEBBIE TOHATHS,
(GyHIaMeHTalbHbIE 3aKOHBI U TEOPUU XHMHH, OCBOEHHUE SI3bIKa HAYKH, YCBOCHHUE U
MOHMMAaHUE CYIHOCTH JOCTYIHBIX OOOOIICHWI MHUPOBO33PEHUYECKOTO XapakKTepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METO/AaX MO3HAHHUS BEIIECTB
U XUMHYECKHUX  pPEaKIHil, HEOoOXOAMMBIX JUJII  NPUOOPETEHUs  yMEHU
OPUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKUX SIBJICHUH, UMEIOIIHUX MECTO B
PUPOJIE, B MPAKTUYECKON U MIOBCETHEBHON KU3HMU;

e pa3BUTHE yMEHUH U CIOCOOOB JIEATEIHHOCTH, CBSA3aHHBIX C HAONIOJACHHEM U
OOBSCHEHHEM XUMHUYECKOTO 3KCIIEPUMEHTA, COOJIIOAEHUEM MpPaBWI 0O€30IacHOro
oOpalieHust ¢ BEIIECTBAMM.

Hapsany ¢ atuM, coneprkarenpHas XapakKTEPUCTUKA LIEJIEH U 3aJa4 U3YYEHUS IpeaMeTa
B IporpaMMe II0 XMMHH YTOYHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBUUM C HOBBIMH
IPUOPUTETAMU B CUCTEME CpeiHero ooiero oopasoanusi. CeroiHs B MpenojgaBaHUN XUMUU
B OoJibllIel CTENEHU OTHAETCA MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJEp KaHMS
oOy4eHMsl, OpPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKA 001I€00pa30BaTEIbHOMI
OpraHM3alliy, BIIAJCIOIIEr0 He HaOOpOM 3HAHMN, a (YHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO



€CTh CI0CO0aMM ¥ YMEHHUSMH aKTUBHOTO TMOJYYEHHUS 3HAHUHI U MPUMEHEHHS UX B peajbHOU
KU3HU JIJIS1 PEIICHHS MPAKTUISCKUX 3a/1a4.

B cBsa3u ¢ 3TUM npu u3ydeHHM npeaMmeTra «XHUMHS» JOMHHUPYIOIIEE 3HaueHue
NpUOOPETAIOT TaKue LEeTH U 3aJa4H, KaK:

ajanrtanus O0ydJalouIMxXxcs K YCIOBUSIM JWHAMHUYHO DPAa3BUBAIOIIETOCS MHpa,
dbopMupOBaHHE HHTEIUICKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K CamM00Opa3OBaHUIO,
COTPYAHUUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO TI'PAMOTHBIX pEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHue y 0OyYaronIuxcsl KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI),
UMEIOIMX YHUBEPCAIBbHOE 3HAYEHUE JJIA PaA3JIMYHBIX BUIOB JACSITEIBHOCTH: PEIICHUS
nmpo0OyieM, TOUCKa, aHau3a U 00paboTKu WHMOPMAIUU, HEOOXOAUMBIX I TPUOOPETECHUS
OIBITA JIEATEIHHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHMM XHMHUU, a TAKXKE IS
OLIGHKH C TIO3WIMHA OSKOJOTHYECKOW Oe30MacHOCTH XapaKkTepa BIMSHUSA BEIIECTB U
XUMHUYECKHUX MPOIIECCOB HAa OPTaHU3M YeJIOBEeKa U MPUPOJIHYIO CPENY;

pa3BUTHE  TO3HABATEJIbHBIX  HMHTEPECOB, HWHTEIJIEKTYaJbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYarouIuXxcsi: CIOCOOHOCTU CaMOCTOATEIbHO NMPUOOpPETAaTh HOBBIE 3HAHUS
M0 XUMHUHU B COOTBETCTBHH C YKU3HEHHBIMH MOTPEOHOCTSMHU, UCIOIH30BATh COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJOTMHU JJIsi NOWUCKA M aHaIW3a Y4eOHOM M Hay4dyHO-NOIYJISpHOU
uHGOpPMAIIMU XUMUYECKOTO COIePKAHMS;

dopmMupoBaHne W pa3BUTHE Yy OOYYAIOIIUXCS AacCOIMATUBHOTO M JIOTMYECKOTO
MBIIIUICHUS, HAOIIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, IMpH I[UJIAHUPOBAHUU M TMPOBEACHUU XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCTIUTAaHHE y OOydYaromuxcs yOeXIEHHOCTH B TYMaHHCTHYECKOW HAIpPaBIEHHOCTU
XUMUH, €€ BaXHOM poOIM B pEHIEHUWH TJI00adbHBIX MNpoOJeM  PpalMOHAIBLHOTO
IPUPOJIOTIOIB30BAHNS, TTOMOJIHEHHSI YHEPTETUYECKUX PECYPCOB U COXPAHEHMS] TIPUPOIHOTO
paBHOBECHs, OCO3HAHUS HEOOXOIMMOCTH OEpPEKHOrO OTHOLIEHUS K MPHUPOJIE U CBOEMY
3I0pPOBBIO, a TaKKe MPHUOOPETEHUs OIbITa HCIOJb30BAHUS TMOMYUYEHHBIX 3HAHUW IS
OPUHSITHUS TPAMOTHBIX PEIIEHUN B CUTYaIUsX, CBA3AHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yueOHoM mutaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XuUMus» 0a30BOro
YPOBHS BXOJHUT B COCTaB MPEAMETHOI 00nactu «EcTeCTBEeHHO-HAYUHBIE IPEAMETHI.

MecTo B y4eOHOM ILIaHe.

OO6miee ynciI0 YacoB, OTBEACHHBIX JJIsI U3YUYCHHS] XUMHH, Ha 06a30BOM YPOBHE CPEIHETO
obmrero oopa3oBanus, cocrapisier 68 yacon: B 10 kiacce — 34 yaca (1 gac B Henemnio), B 11
kimacce — 34 gaca (1 gac B Hezen).



COJEPXAHME OBYYEHUA
10 KIJACC
OPI'AHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[Ipenmer opraHM4YeCcKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJIyY€HUN HOBBIX BEIIECTB M MaTE€pUANIOB. Teopusi CTPOCHUS OPraHUYECKHX
coenuuenuii A. M. byTtiepoBa, e€ ocHoBHBIE nonoxeHuss. CTpyKTypHbIe (HOPMYIIBI
OpraHu4eckux BemecTtB. ['omonorus, wu3omepus. XuMUYECKas CBS3b B
OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPATHBIC CBA3U.

[IpencraBnenue o kinaccupuKaluu opraHuyeckux BemiecTB. HoMeHknarypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaTh4yecKas) W TpPUBUAIbHBIE Ha3BAHMS
BAXKHEHIINX MPEJICTABUTENIEN KIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYCHHUS BEIIECTB W WX NPEBPAILLCHUM:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYecKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ]I OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
OMMCAHUE TEMOHCTPAILIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUW psig. MeraH W 3TaH —
OpOCTENIINE MPEACTABUTENN AJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuuu 3amenieHus W TOpPEHHUs), HaxOoXJACHUE B MPUPOJE, MOJydeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsAl. DTUIEH U NPOINUIIEH —
OpOCTEHIINE MPEICTABUTENN aJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOWMCTBA
(peakuMu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THUApATAllUU, OKHUCJICHUS W
NOJIMMEPU3ALINH ), IOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: Oyramuen-1,3 um merunOyraguen-1,3: cTpoeHue, BakKHEUIIHE
XMMHUYECKUE CBOWCTBA (peakius nonumepuszanuu). [lonmydyeHre CHHTETUYECKOrO
Kay4yyKa U PE3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALIETUIICH
— TMPOCTEWIINN TIPEICTABUTETh AJKMHOB: COCTaB, CTPOCHHE, (PU3MUECKHE U
XUMUYECKUE CBOMCTBA (peakiMy TUJIPUPOBAHUS, TaJIOTEHUPOBAHUSI, TUApaTaIUH,
TOpEeHUs), MOJTyYeHNEe U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, GU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu TajJloreHUPOBAaHUS U HUTPOBAHUSA), MOJyYeHUE U MpUMEHeHue. Tonyon:
cocmae, cmpoenue, ¢uzuueckue U  XuMuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUSA), NOAyYeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANMMHA K
Pa3JIMYHBIM KJIaCCaM.

[IpuponHble HMCTOUYHHMKU YTIIeBOAOPOAOB. [lpupoaHblii Ta3 U TOMYTHbBIE
HedTsaHble ra3pl. HedTs u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku HedTH, UX TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITYy. KaMeHHbIN
yroJib ¥ MPOAYKTHI €ro NnepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHME C o0Opa3lamu IUIaCTMAcC, KAaydyKOB U PE3UHBI, KOJUIEKIIUU
«Heptp» u  «Yromp»,  MOAENUpPOBAaHUE  MOJEKYJ  YIJIEBOJOPOJAOB H
raJIoreHONPOU3BOIHBIX, MTPOBE/ICHUE MPAKTHYECKOM pabOThl: MOJy4YEHHUE ITUIICHA
Y U3YYEHHUE €Tr0 CBOMCTB.

Pacuérnele 3anaun.

BrluncneHuss mo ypaBHEHMIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOIYKTa PEAKIIMU MO MU3BECTHBIM Macce,

00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXOIHBIX BELIECTB WM MPOAYKTOB PEAKIIH).

Kucaopoacoaep:xamme oprannyeckne coeAMHeHUs

[IpenenpHBIE OMHOATOMHBIE CIOHUPTHL. MeETaHOT U DTAHON: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeTaJljlaMH,
raJIoreHOBOJIOPO/IaMH, TOpEHHE), MpHUMEHEHHe. BomopoaHbie CBSI3U MeEXIY
MOJIEKYJIaMU CITUPTOB. J{eficTBHE METaHOIa U ATAHOJIA Ha OPTaHU3M YeJIOBEKa.

MHoroaroMHple  CIUPTHL.  ODTHICHTIUKOIb ©  TIUIEPUH: CTPOCHHE,
¢usnyeckue M XMMHUYECKHME CBOMCTBa (B3aUMOJECHCTBHE CO UIETOYHBIMU
METaJUIaMH, KauyeCTBEHHAas peaklds Ha MHOT0AaTOMHbIE CHHPTHI). JlelicTBue Ha
Oopranu3Mm uenoBeka. [I[pumeHeHne rimiepuaa u dTHISHT ITUKOJIS.

@deHoM: CTpOCHHE MONEKYNbl, (U3NYECKHEe W XHWMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue genona.

Anpaerunpl U KemoHul. DopManbIeruj, AaleTanbIerui: CTPOCHHE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (pEaKUUU OKUCICHHS UM BOCCTAaHOBICHUS,
Ka4eCTBCHHBIE PEaKIINHN), IIOTYICHHE U TPUMCHEHNE.

OnHOOCHOBHBIE TpeZeNbHBICE KapOOHOBBIE KUCIOTHL. MypaBbUHAS W
YKCYCHasi KHCIIOTBI: CTpOCHHE, (U3MUECKNE U XMMHUYECKHE CBOWCTBA (CBOWCTBA,
oOuue A Kjiacca KUCIOT, peakuus 3TepuuKalim), noiyyeHue U MpuMeHEeHue.
CreapuHoBasi U OJIEMHOBAs KUCJOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHCJIOT. MbLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

Cnoxnble >(QHUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [maponms
cIOXHBIX 3¢upoB. Kupsl. ['maponus xxupos. [Ipumenenue xxupo. bruonorndeckast
POJIb )KUPOB.



VYraeBoasl: cocTtaB, kiaccuukamus — yrieBogaoB  (MOHO-, JAU- U
nojucaxapubl). [ 10Kko3a — mpocTelnii MOHOCaxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (PU3MYECKHME U XUMUYECKHE CBOWMCTBa (B3aMMOJIEUCTBHE C
ruapokcunom menu(ll), oxkucnenne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE IJIIOKO3bl), HAXOXKIAEHUE B IPUPOJE, MPUMEHEHUE,
ounonorunyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnronos3a kak npupofHeie noauMepbsl. CTpoeHUEe Kpaxmania U
neoiao3bl.  du3nyeckue M XUMUYECKHE CBOMCTBA KpaxMmana (THIpOJIN3,
KaueCTBEHHAs PEAKLIMsI C HOJOM).

OKCHepUMEHTAIbHBIE METObl M3YYEeHHs] BEIIECTB M HUX MpeBpalleHH:
npoBe/ieHue, HaOJI0JICHUEe W OINHUCAHHME JEMOHCTPALIMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, Ka4€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE 3ITaHOJA
okcusiom Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(Il), B3ammomeicTBHE Kpaxmajia C HOJOM),
IPOBE/ICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPAa YKCYCHOM KHUCIIOTHI.

Pacuérnble 3anaun.

Bblunciiennss 1Mo ypaBHEHHMIO XHMMHUYECKOM peakiuuu (Maccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOr0 BEIIECTBA WM MPOJIYKTa PEAKIIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UM NPOJYKTOB PEAKLIUN).

A3oTrcoaepxkaliie OpraHMuecKiue COeUHEHUS.

AMMHOKHCIIOTBI KaKk aM(OTepHble Oprannyeckue coeauHeHus. duznueckue
U XUMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha MpuMepe ThuiHa). buonmornyeckoe
3Ha4YE€HWE aMUHOKHCIIOT. [lenTunsl.

benku kak mNpupoOIHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS M TPETHYHAs CTPYKTypa OenKkoB. XHMMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpAIIHs], KAYECTBEHHBIE PEAKIIMK Ha OeJIKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BELIECTB M HUX MPEBpaIlCHMIA:
HA0JIIO/ICHUE U ONMHMCAHHME JEMOHCTPALIMOHHBIX OMNBITOB: J€HATYpanusi OEIKOB MPHU
HarpeBaHUM, IBETHBIE PEAKIIUN OCIIKOB.

BbicOKOMOJIEKYJIAPHBbIE COeIMHEHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALMH, CPEIHSS MOJEKYISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUNA —
MOJIMMEPU3ALIMS U TTOJIMKOHAEHCALIHS.

DOKCHEpUMEHTAIbHBIE METOJbl HW3YYE€HHs BEIIECTB W HUX MpEeBpaIleHUI:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeamMeTHbIe CBA3U.



Peanu3annsa MeXNpeaMETHBIX CBSA3EU MPHU M3YYEHUHM OPTaHMYECKOM XMMHH B
10 kiacce OCyIIECTBISICTCS 4Yepe3 HCIOIb30BaHUWE KaK OOIIMUX €CTECTBEHHO-
HAYYHBIX TMOHATHH, TaK W TOHSATUMU, SBISIOMIUXCS CUCTEMHBIMH JJISI OTJEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KilacCU(UKaius, MepuoAUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOAECITUPOBAHUE.

®duszuka: MmaTepus, DJHEpPrusi, macca, aToMm, OJJEKTPOH, MOJeKyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BelEeCTBa, GU3UUECKUE BEITMUMHBI U €IUHUIIBI KX U3MEPEHUS.

buonorusi: kimerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTWYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, >KHPHI,
(depMeHTHI).

['eorpadusi: MuHepabl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO,
pecypchl.

TexHonmorusi: NHUIIEBbIE MPOJIYKThI, OCHOBBI PAIlMOHAIBHOTO THUTAHUS,
MOIOIIIUE CPEACTBA, JTEKAPCTBEHHbIE U KOCMETHUECKUE MperapaThl, MaTepUasbl U3
HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMMUSA

Teopernvyeckne OCHOBbI XUMHHU

XuMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
0o0oy0uKa. JHEPreTuyecKre ypoBHH, MOIYPOBHH. ATOMHBIE OpOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHus] JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DJIEKTPOHHASI KOHPUTYpaLIKs aTOMOB.

[Tepuognueckuii 3akoH u llepuoanyeckas cucremMa XMMHUUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuOAUYECKOro 3akoHa U llepuoandeckoid cUCTEMBbI
xumMuyeckux anemeHToB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXKHBIX BEIIECTB MO TpYINaM U TEpHUOaM.
3HaYEHHE MEPUOINYECKOI0 3aKOHA B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBS3b. BHAbI XHMHYECKOW CBSI3U
(KOBaJICHTHAsI HETOJSIPHASI U TIOJISIpHAs, MOHHAs, MeTajuImdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
aKienTopHelii). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenb okuciienusi. MIoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonstne o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCUHECHUM. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. ['€HETHMYecKas CBA3b HEOPraHUYECKHUX BEILIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckast — peakmus.  Kmaccudukamus  XUMAYECKHX — pPEakIuid B
HEOPraHWYECKOW U OpPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUS MAcChl BEIECTB,
3aKOH COXPaHEHMS U NIPEBPAILECHUS SHEPTUU NTPU XUMUUECKUX PEAKLIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iaudHbIX (hakTopoB. OOpaTUMbIC
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOphl, BIUAIOIIAE HA COCTOSHHE
xumuudeckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponutryeckas aucconuanug. CuiabHbie U ciialdble J1eKTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIasl, HEUTpaJIbHAs, IIEITOYHAS.

OKHCITUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuoaudeckas cucremMa xuMuueckux sinementoB . U.
MenpeneeBa», U3ydeHHE MOEIECH KPUCTALTMYCCKUX PEMIETOK, HAOIIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIbIO YHHUBEPCAIBHOIO HWHIUKATOpA, pEAKIWH HMOHHOTO OOMEHa),
IIPOBENICHNE TIPAKTUIECKON paboThl «BiusHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XAMUYECKOU PEAKLIUN.

Pacuérunlie 3amaun.

Pacuérel 1O ypaBHEHMSM XMMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETBI, PACUETHl C HCHOJIb30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISI BEILIECTBAY.

Heopranuyeckass XuMus

Hemerannel. Ilomokenne HemetayuioB B llepuoamueckoir  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha mpuMepe
KHCIIOPOJIa, cephl, hocdopa U yriaeposa).

XUMHUYECKHUE CBOMCTBA BaXKHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbI, a30Ta,
dochopa, yriaepoga U KpeMHHUS) U HX  COCIAMHEHUM  (OKCHUJOB,
KHCJIOPOJICOAEPKAIIUX KUCTOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE Ba)KHENIIMX HEMETANIOB U UX COEAUHEHHUI.



Merannsl. 1lonoxenne meramnoB B llepuonnueckon cucteMe XUMHYECKUX
anemeHTtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MetasuioB. O0mne gusnyeckue cBorcTBa MeTamioB. CIuiaBbl METAJIOB.
DJIEKTPOXUMHUUYECKUI P HAMIPSYKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, Kalui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, MeIb) U UX COCTUHCHUI.

OO6mme crocoObl MonyyeHus: MeTaioB. [IpruMeHeHre MeTalioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJbl H3yYEHMsS BEIIECTB M HMX NPEBPALICHUM:
U3y4YeHHE KOJUIeKIMH «MeTamibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PELIECHUE
AKCIIEPUMEHTAJIbHBIX 3aj7a4, HAOJIOJIEHWE U OIHUCAHUE JIEMOHCTPAI[MOHHBIX U
1a00paTOPHBIX OMBITOB (B3aMMOJEWUCTBHUE TUAPOKCHIA aTIOMUHUS C PAacTBOpaAMU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAaKI[MU Ha KATUOHBI METAJUIOB).

PacuérHble 3anaymn.

Pacuérel mMacchl BemecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEILECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEIIECTB UMEET NPUMECH.

XuMus 4 KU3Hb

Ponp xuMum B oOeCrieYeHHH SKOJIOTHYSCKOM, SHEPreTHYSCKOW M IHIIECBOM
0€e30MacHOCTH, Pa3BUTHM MenULMHBL. [loHSATHE O HAayyHBIX METOAAX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpencraBiaenuss 00 OOMMX HAaydyHbIX NPUHLUINAX HPOMBIIIIEHHOIO
IIOJIYYEHHs] BaXKHEUIINX BEIECTB.

UYenoBek B MHpE BEUIECTB M MATEPUAIIOB: BAKHEMIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa,
Marepuanbl s JIEKTPOHUKHA, HAHOMAaTepUallbl, OPraHUYECKUE U MHUHEPAJIbHBIE
ya00peHus.

XWMHUS M 30pOBbE YENIOBEKA: MpPAaBWJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia 0€30MaCHOTO MCIIOJIb30BAHUS MPEnapaToB OBITOBON XUMHUU
B IIOBCEJIHEBHOM KU3HH.

MexnpenMeTHbIe CBS3H.

Peanuzanmst MeXnpeaMETHBIX  CBs3ed NOpU  M3ydyeHUH oOwmed u
HEOpraHM4ecKor xuMuu B 11 Kjacce oCcylIecTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaKk W MOHATHH, SBISIIOIIUXCS
CHUCTEMHBIMM I OTAENBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uire ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccuukauus, TMEepUOJIUYHOCTb, HAOII0IEHNE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBJICHUE.



dwusuka: MaTepus, YHEPTHsI, Macca, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOII, PaJIMOAKTUBHOCTD, MOJICKYJIA, SHEPIEeTHUCCKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHoOe COCTOSIHHE BEIIECTBA, (DM3MUYCCKHUE BEIUYMHBI U €IUHMIIBI X
U3MEPEHUs, CKOPOCTb.

buomorus: kieTka, opraHm3M, OSKOCHCTeMa, Owmocdepa, MakKpo- u
MHUKPOIJICMEHTBI, BATAMHUHBI, 0OOMEH BEIIICCTB B OPraHU3Me.

I'eorpadusi: MuHEpalbl, TOPHBIC MOPOJBI, MOJIC3HBIC UCKOMAaeMbIC, TOILIHMBO,
pPECypCHI.

TexHoNmorns: XUMUYEeCcKasi MPOMBIIIICHHOCTh, METAJLTYPIHs, MPOU3BOJICTBO
CTPOMTEIBHBIX MAaTEpPHANIOB, CEIbCKOXO3SUCTBEHHOES IPOU3BOJCTBO, ITHIIICBAS
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKasi  IPOMBIIUICHHOCTh,  IPOU3BOJCTBO
KOCMETHUYECKHX TIPerapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
3JICKTPOHHAS MPOMBIIIIJICHHOCTh, HAHOTEXHOJIOT HH.



IINITAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TIPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YalOIIMMHUCSL TPOTrpaMM CpPEJHEro oO0uiero oo0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHBIM U mpeaMeTHbiM). HaydHo-mMeToandeckoil OCHOBOM st
pa3pabOTKH IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPETHEro OOIIero
00pa30oBaHuUs SIBISIETCS CUCTEMHO-1EATEIbHOCTHBIA MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IESATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUSA IpeaMera «XUMHsS» HAa YPOBHE CPEIHETO
o011ero 06pa3oBaHus BIIEICHBI CIEAYIOIINE COCTABISIONIHUE:

OCO3HAHUE OOYYAIOUIMMUCS POCCUNCKONW Tpa)KAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOINPEIEIICHHIO;

HaJIMIMEe MOTUBAIINHU K O0yUCHHIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKUX TPAAULIUNA 0a30BOM HAYKH XMUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaromIMXCs PYKOBOJCTBOBAaTHCA B CBOEH
JEATEIBHOCTH LEHHOCTHO-CMBICJIOBBIMUA yCTaHOBKAMH, NPUCYIIMMH LEIOCTHOU
CUCTEME XMMHYECKOr0 00pa3oBaHus;

HAJIMYKE MPaBOCO3HAHUS IKOJIOIMYECKON KyJIbTYpbl M CLIOCOOHOCTHU CTAaBHUTh
LEIU U CTPOUTH )KU3HECHHBIE TUIAHBI.

JIngHOCTHBIE pE3yJbTaThl OCBOCHMS Ipeamera «XHMHS» ITOCTUTAIOTCA B
€IMHCTBE Y4YEOHOM M BOCIUTATEIbHOW JAESITENIbHOCTU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HJleajJjaMu POCCUHCKOrO TPaXKTAHCKOrO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMHd W TpaBWIaMHU  TOBEJAEHUS, CHOCOOCTBYIOUIUMH  IpoLeccam
CaMOITO3HAHMUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIIEHUS JIMYHOCTH
00yyJarommxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS NPEAMETa «XHUMUS»  OTPAXKAIOT
c(OPMUPOBAHHOCTh ONbITA TO3HABATENBHOM W TPAKTHUYECKOH AesITeTbHOCTU
o0y4Yaromuxcs 1Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEN, B TOM YHUCIIE B
YacTu:

1) rpa:xaIaHCKOro BOCIIUTAHUS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQKEHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTABIECHHUA O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3AaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU YyYEOHBIX M MO3HABATEIbHBIX 3a/1ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb W MPUHUMATh MOTHBBI, HaMEpPEHUs, JOTHKY U
apryMEHThI IPYTUX MPU aHAIU3€E PA3IMYHbIX BHJIOB YUYEOHOM 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOI'O OTHOLIECHHUS K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OT€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B O0JACTH TEOPUHM U IMPAKTHYECKOIrO
NPUMEHEHUS! XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AKCIIEPUMEHTAIBHBIX  IOHMCKOB,
HNOCTOSIHHOI'O TPY/Ja YYEHBIX U MPAKTHKOB;

UHTEpECAa M II03HABATEIBHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JOCTUKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHILEH C
NO3WIMNA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBHM 3THUX
HOCTYIIKOB;

4) dopMupoOBaHNS KYJIbTYPHI 310POBbS:

MOHUMAaHMS 1IEHHOCTEW 370poBOro U 0Oe€30macHOro oOpa3a KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOIoIeHNsT TIpaBMi O€30MacHOr0 OOpalieHusi C BEMIECTBAMU B OBITY,
NIOBCEITHEBHOM )KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHMSI UEHHOCTH TMpPaBWI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€301acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIINUX 37J0POBbIO U KU3HU JIOCH;

OCO3HAHMS TOCIEACTBUN M HENPUATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-MCCIEI0BaTEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEHICHUM NPAKTUYECKUX 3a7ad
COLIMAJIBHOM HAIPABJIIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3Y4E€HUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUS TTPEAMETHBIX 3HAHUH 110 XUMHUH;

YBaXXCHUSI K TPYY, JIIOJSAM TPy/Aa U pe3yJibTaTaM TPYJI0BOH JeATeIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBanus, Oymymiedi mpodeccuu W peanu3anii COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEH OOIIIECTBA;

6) 3K0JI0TrNYeCKOro BOCIIMTAHMS:

AKOJIOTMYECKU 11€71€CO00Pa3HOr0 OTHOUIEHUS K MPUPOAE, KAK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TI00ATBHOIO XapaKTepa SKOJOTMYECKUX MPOoOJieM, BIUSHHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH HCIOJb30BAHUS JIOCTHXKEHUM XUMHHM IS
pelieHrs BOMPOCOB PallMOHATIBLHOTO MPUPOIONOIL30BaAHNUS;

AKTUBHOI'O HEMNPUATHS JIEWCTBUN, NPUHOCIIIUX BpEl OKpYKarollen
NPUPOJHON Cpele, YMEHUS MPOTHO3HPOBATH HEOJIArONMPHUSATHBIE JKOJIOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MIPEAOTBpAIIaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITA NEeATeIbHOCTH HKOJIOTMYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NpaKkTUKE, CIOCOOHOCTM M YMEHHMS AaKTHMBHO MPOTUBOCTOSTH HUACOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUSl CHEeUM(PUKA XUMUU KaK HayKd, OCO3HaHUS €€ poiud B
GbopMHUPOBAaHUY PALMOHAIHHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIETOCTHOTO
IpeACTaBICHUS 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUU NPOoOJIeM COXpPaHCHUS
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XUMHUHM JJIE  COBPEMEHHOM
IUMBWIM3ALUA: B €€ TyMaHUCTUYECKON HANpaBIICHHOCTH W BaXHOM POl B
CO3/IaHMM HOBOM 0a3bl MaTepUaIbHOU KYJbTYpPbl, PELICHUHU TJI00ATBHBIX MPOOIeM
YCTOMYHMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUILIEBON U
IKOJIOTHYECKON O€30MacHOCTH, B PA3BUTUM MEIUIIUHBI, O0ECIICUYEHUU YCIOBHM
YCHEIIHOTO TpyJa M JKOJOTUYECKH KOMGPOPTHOM JKM3HHU KaXJOro 4YieHa
0O0IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: TIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BaTh



TIOoJTydaeMble 3HAHUSI JIJISl aHAIN3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MUpa U
MIPOUCXOIANINX B HEM M3MEHCHUM, YMEHUS JIeNaTh 000CHOBAaHHBIC 3aKJIFOUCHHS Ha
OCHOBE HAy4YHBIX (DaKTOB W MMECIONIUXCS JaHHBIX C I1EJIbI0  TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIHPHO MCIOIB30BaTh XHUMHUYECKUE 3HAHHS IS
pelIeHMs POOJIEM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENILCKOM IeATEeIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSM TpyJa B Pa3IUYHBIX cepax mpodeccrHoHaTbHON
NeSITeTHHOCTH.

METAINPEIAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS Y4eOHOTO TpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111eT0 00pa30BaHuUs BKIIOUYAOT:

3HaUYMMbIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIONIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYYHbIE TOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBl MHUpa H CHENU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIIeCC, CHUCTEeMa, Hay4YHbIH (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIIeI0OBaHNe, HAOTIOACHIE, U3MEPEHHE, IKCIIEPUMEHT U APYyTHe);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PErYJISTUBHBIE), o0ecreynBaroIne (dbopmHpoBaHue (yHKLIMOHAIBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMHN 00YyYaroIuXCs;
CIIOCOOHOCTH o0yyaroumxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCHUILUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JICWCTBUS B MIO3HABATEIBHON U COLMAIIBHOMN MIPAKTUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y49eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISTHUBHBIMU
IEUCTBUSIMU.

OBJaaneHue YHUBEPCAJIbHBIMU y4eOHBbIMH NMO3HABATEJIbHBIMH
JeliCTBUSIMM

1) 6a30Bble JIOrHYecKue JeiCTBUSI:

CaMOCTOATETLHO  (OPMYNHPOBATH W AKTyaIM3UPOBaTh  MPOOIIEMY,
BCECTOPOHHE €€ paCCMaTpPUBATh;

ONpeAeisaTh LEIU JEeITEIbHOCTH, 3ajlaBas MapaMmMeTpbl W KPUTEPUH HX
JOCTHKEHUS, COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C ITOCTABICHHBIMU LIEIISIMU;

WCIIOJIb30BATh MPU OCBOCHUM 3HAHUM NPUEMBI JTOTMYECKOTO MBIIJICHHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TMOHATUM U YCTAHABIMBATh WX B3aWMMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJI KJacCU(PUKAIIMU BEIIECTB MU
XAMUYECKHUX PEaKIIUi;

YCTaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHE pACCYXACHUS (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTUBOPEUUS B paccMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aAKITFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEH, MPE0OPA30BBIBATH MOJIEIbHBIC MPECTABICHUS — XUMHUECKUIT
3HaK (CUMBOJI) »JJE€MEHTa, XHUMH4YecKas (opMmyJia, YpaBHEHUE XUMHUYECKOU
peakIuu — MpU PEIICHUU Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICIIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
NIPU3HAKOB M3yYaEeMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 0a3oBbI€e HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAaMM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
peaKLnil;

dbopMynHpOBaTh LIETU U 33]1a4l UCCIIEI0BAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIE BOMPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKHUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM
npoLecca, CaMOCTOATENIbHO MPOrHO3UMPOBATh €ro pe3yibTar, (HOpMyIupoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIIaHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENIbHOCTU, TMPOSBISITH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB pEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOA0B MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATLCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4IHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUsS, CIPABOYHBIE TMOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh WUH(POPMAIUIO PA3IUYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HETIPOTUBOPEUYMBOCTH;



dbopMyIHUpOBaTh 3aMpPOChl U MPUMEHITh PA3IUYHBIE METO/bl MPU TMOUCKE U
orbope wuHpoOpMalMU, HEOOXOAWMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaau
ONPEIEIIEHHOr O THUIIA;

NpUOOPETaTh OMNBIT MCIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMaJbHYIO  (QOpMYy  MpEICTaBICHUS
uHpopmaiu (Cxembl, rpaduKu, JTUarpaMMbl, TaOJIULIbI, PUCYHKHU U APYTHE);

UCTIONIb30BaTh HAYYHBIM $3BIK B KA4eCTBE CpEICTBAa TNpuU padbore C
XUMUYECKON WHGOpMAIMEe: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3udeckne u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OBianeHne yHMBEPCAJTbHBIMM KOMMYHUKATHUBHBIMHU JeHCTBUAMMU:

3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)AaeMOM TEMbI B XOJI€ JUajora u/miu
JUCKYCCUH, BBICKa3bIBaTh  HaeH, (GOPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIbHO BBIMIOJHEHHS IPEIJIOKEHHON 3a1a4H;

BBICTYNIaTh C MPE3EHTAlMEl pe3yJIbTaTOB IMO3HABATEIbHOU JEATEeNbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJIHCHUHU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, pea3aIlui yueOHOTr0 MpoeKTa U (OPMYITHPOBATH BHIBOJIBI
M0 pe3yjbTaraM NPOBEAEHHBIX HCCIENOBAHUM MYTEM COTJIACOBAHUS TO3ULMNA B
X0J1€ 00CYXJIeHUSI 1 00OMEHA MHEHHSIMU.

OgJ1ajieHNe YHHMBEPCAJTbHBIMY PEryJSITUBHBIMU AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
NeATEeNbHOCTh, oOmpeaenss €€ Meau W 3ajJadyd, KOHTPOJIMPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TpejiaraéMblii  aJlfOPUTM  JIEUCTBUIM  TpHU
BBITIOJTHEHWW YYEeOHBIX M UCCJIENIOBATEIbCKUX 3a]ad, BbIOMpaTh Hambosee
3¢ exTUBHBIN CcrMoco0 WX perieHus ¢ Y4ETOM TONYyYCeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUX;

OCYHIECTBIISTh CAMOKOHTPOJIb CBOEU NIEATEILHOCTH Ha OCHOBE CaMOaHaM3a
Y CAMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ynbTaTbl OCBOEGHHS Kypca «OpraHuyeckass XUMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHUMUU B TIO3HAHUU SIBICHUU



opupoabl, B  (OPMUPOBAHMM  MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €€
(yHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOM JIsl pEIIeHHs TPAKTUYECKUX 3a1a4
U 9KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO M MPUPOIHOM
cpene;

BJIQJCHUE  CHCTEMOW  XMUMHUYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAraloOlIMe TMOHATUS (XMUMHYECKHH JJIEMEHT, aToM, 3JEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKas]
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTass U COKpamléHHas), MOJb, MOJSpHas
Macca, MOJSpPHBIM OOBEM, YrIepoAHBI CcKeleT, (yHKIMOHAJIbHAs TIpYyIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJOTMYECKHUI Psifl, TOMOJOTH, YIJIE€BOAOPO/IbI,
KHCJIOPOA U a30TCOJAEPKAIHUE COCIMHEHHsS, MOHOMEp, IMOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOECHUS
opranudeckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHS MacChbl BEUIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeKale B OCHOBE IIOHMMAHMWS IIPUYMHHOCTM M CUCTEMHOCTH XHMHYECKHX
ABJICHUHM, (PAKTOJOTMYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe, IMOJIYYCHUH U
0€30MacCHOM HCIIOJIb30BAHUM BAKHEUIINX OpPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKOM 1eSITEeIbHOCTH YeNIOBEKA;

c(OPMUPOBAHHOCTh YMEHMUU BBISBIIATH XapaKT€pHbIE NPU3HAKU MOHSTHH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATHS NPU
OMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUN OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH, COKpAIIEHHON)
dopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHUMUYECKUX pEaKIui,
U3rOTABJIMBATh MOJEIHU MOJEKYJ OpPraHMYEeCKUX BEUIECTB ISl WIUTIOCTPALMHU HX
XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOI' O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPUHAIJIC)KHOCTh H3YUEHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUID K OINpEACIEHHOMY
KJIaccy/Tpynne CoeAuHEHUl (yriaeBoAOpOnbl, KHUCIOPOJA M a30TCOAEpIKallue
COCIIMHEHHUs, BBICOKOMOJIEKYJISIDHBIE COEAVHEHMS), JaBaTb WM Ha3BaHUA 110
cucremarnuecko HomeHknarype (IUPAC), a Takxke NpUBOAUTH TPHUBUAJILHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,
ATUJICHIJIMKONb, TIULEpUH, (eHos, (popmanbaerui, aueTalibJIeruja, MypaBbUHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIFOKO034,
dpyKTO3a, Kpaxma, LeJI0103a, [IULIUH);

c(OpMHPOBAHHOCTh YMEHHS OINPEAENATh BHUABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJOKEHHUS TEOPUU CTPOECHUS
opranuuyeckux BeniectB A. M. BytiepoBa ajis1 00bsICHEHUSI 3aBUCUMOCTU CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTepu30BaTb  COCTaB, CTPOCHHUE,
buznueckre W XUMHUYECKHE CBONCTBA TUIWYHBIX NPEICTABUTENEH pPAa3THUHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, dTaH, ITWICH, NMPOIUJIEH, alleTHJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ, 3TAaHOJ], STUJICHIJIMKOJb,
TJIMIepUH, (EHOJ, aleTalbJerua, MypaBbuHasi M YKCYCHas KHUCIJIOTHI, TJIFOKO3a,
KpaxMall, 11eJIJTI0JI03a, AMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX XHUMHUECKUX PEAKIUHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOYHUKH YTIIEBOIOPOIHOTO
Colpbid  (HE(Tb, NTPHUPOAHBIA Tra3, Yroiib), CIOCOOBI HUX MepepaboOTKU MU
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MEpepadOTKH;

c(OpMHPOBAHHOCTh YMEHHUI TIPOBOJAUTH BBIYUCICHUS 10 XHUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBA HMCXOJIHOTO BEIIECTBA WIIM MPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OIHOTO U3 HCXOIHBIX
BEIIIECTB WJIH MPOIYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX sIBJICHUHN (HaOMI0AeHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICTUPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBICE XHWMHYECKUE 3HAHWS IS TPUHATHS pPEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao U jabopaTOpHBIM OOOpPYIOBaHMEM, a TaKXKE MpaBWiia OOpaIlEHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTb YMEHUN IJIAHUPOBATh U BBINOIHATh XUMHYECKUM
AKCTIEPUMEHT (TIPEeBpAIlleHHs OPTaHUYECKHUX BEIECTB MPU HATPEBAHUH, MTOTYyUYEHHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JICHATypallus O€JIKOB MPHU HarpeBaHUM, IIBETHHIC pEaKIMu OEJKOB) B
COOTBETCTBHM C TIpaBUJIaMM TEXHUKU O€30MaCHOCTH TMpU OOpallleHUH C
BEIIECTBAMU U J1a0OpPaTOPHBIM OOOpPYAOBAHHEM, TMPEJCTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (opMme 3amucu ypaBHEHH COOTBETCTBYIOIIHUX
peakiuii 1 GOpMyIHPOBATH BEIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJU3UPOBATh XHUMHUECKYIO
uHpOpMAIIMIO, TOJNYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEeACTBA MAacCCOBOM
uHbopmaruu, IHTepHeT U ApyTUXx);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eIecoo0pa3Horo MOBEAEHUS B OBITY W TPYAOBOM JEITEIHHOCTH B IEIAX
COXpaHEHUs] CBOETro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAacCHOCTh BO3JICMCTBUSA HA JKMBBIE OPraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca Tokasarens [IJIK, moscHATh Ha mpuMepax CrocoObI
YMEHBILICHUSI W TIPEAOTBpPAICHUST WX BPEIHOTO BO3JCHCTBHS Ha OpraHU3M
YeJIOBEKA;

JUTsl OOYYAIOIINXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMECHHE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/JaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEeNbIX U CIHA0OBUIALIIMX OOYyYarolUMXCs: YMEHHUE HCIOJIb30BaTh
penbeHO-TOYEUHYIO0 cucTeMy oOo3HadeHuit JI. bpaiins s 3anmMcu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUs Kypca «OOmass u HeopraHU4ecKas
XUMHUS) OTPaXKaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUU B TIO3HAHWUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a1a4
U 9KOJOTMUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0pPOBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTOJIaraloiue MOHATUS (XUMHUYECKUNA SJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJSIPHBIM OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas CBA3b
(KOBaJIEHTHAsl, MOHHAs, METAJJIMYECKasi, BOJOPOHAsS), KpUCTAIUINYECKasl penieTka,
TUANBl ~ XUMUYECKUX  PpEaKUUid, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAS JIUCCOLMALUSA, OKHUCIUTENIb, BOCCTAHOBUTEJIb, CKOPOCTH
XUMUYECKON peakii, XUMHUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Auccouuanuu, nepuoaunueckunt 3akon JI. M. Menneneesa,
3aKOH COXPAHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUs U MPEBPAIICHUS YHEPTUH
Py XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NOHWMAaHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€30MaCHOM HCMOJb30BAHUHN BAKHEUIIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUUECKON JIEATETbHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIMA,
yCTaHABJIMBATh WX B3aUMOCBS3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPU
OMMUCAaHWUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPaICHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CHUMBOJIUKY IS
coctaBieHus (OpMysn BEIIECTB M  YpPaBHEHHM XUMHUYECKUX  PEaKIUH,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIBIA ra3, aMMHUak, raméHas
U3BECTh, HETalIEHas U3BECTh, TUTHEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OTPEACIATh BAJICHTHOCTD M CTEMEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOU
CBs3U (KOBaJI€HTHAsi, MOHHAs, METa/NINYECKasi, BOJOPO/HASI) B COCUHEHUSAX, TUII
KPUCTAINIMYECKOW PEHIETKM KOHKPETHOrO BelIeCTBa (aTOMHAasi, MOJICKYJsIpHas,
MOHHAs, METAJUTMYECKas), XapaKTep Cpeibl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHECHUM,

c(hOpMHPOBAHHOCTh YMEHHUM yCTaHaBJIMBaTh NPUHAJIEKHOCTh
HEOPTraHMYECKUX BEIIECTB IO HMX COCTAaBYy K OMNPEASIEHHOMY KJacCy/Tpyrie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJIbl, OKCUbl, OCHOBaHUS,
KHUCJIOTHI, aM()OTEpPHBIE TUIPOKCHIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa Jl.
N. MenpeneeBa u 1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIHLHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKMX »dJeMeHTOB |—4 mepuonoB Ilepuonnueckoi CUCTEMBI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, ucmonb3ysi MOHATHUS «S-, p-, d-
AIEKTPOHHBIE opOuTanmy, «QHEpPreTuYecKue YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COENMHEHUM
110 repuojiam u rpymmam [lepuoandyeckon cUCTEMBI XUMUYECKUX 3eMeHToB Jl. U.
Menneneena;

c(hOpMUPOBAHHOCTb YMEHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JUYHBIX  KJIACCOB,
MNOATBEPKAATh CYIIECTBOBAHUE T€HETHMUYECKON CBSI3M MEXKIYy HEOPraHMYECKHUMU
BEI[ECTBAMU C MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHUUYECKUE PEAKIUHU TI0
pa3NUYHBIM MpPHU3HAKaM (YUCIY M COCTaBY PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdeKTy peakiu, U3MEHEHHUIO CTEIEHEH OKHCICHHS 3JIEMEHTOB, 0OPaTUMOCTH
peaKklMy, YYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTABJISITh ypPaBHEHUS PEAKIUU pPa3IuYHBIX
THUIIOB, MOJIHBIE M COKpAIlIEHHbIC YPABHEHUSI PEaKIIMii HOHHOT'O OOMEHA, yYUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUH UAYT JO KOHIA;



c()OpMHPOBAHHOCTh YMEHUN MPOBOJUTH PEAKLMH, IOATBEPKIAIOIIHNE
KAUYECTBEHHBIM COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTh ~YMEHHMM  PACKPBIBaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKON
pEaKIy OT Pa3INIHBIX (PAKTOPOB; XapaKTeP CMEUICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTBus (nmpuniun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTb XHWMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE IIPOMBIIIJICHHOIO NOJIYYEHHsI CEPHOW KHUCIJIOTHI, aMMHAKa, a
TaK)ke C(OPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLMX HAyYHBIX NPUHLHUIAX WU
AKOJIOTHYECKUX MPOOJIeMaxX XUMMUYECKOr O IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYMCICHHS C HCIOJIb30BAHHEM
HOHATHUSL «MAaccoBasi J0Js BEIIECTBa B PACTBOPE», OObEMHBIX OTHOIICHHH Ta3oB
IpY XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA WK 00bEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCEe WM O0OBEMY OJIHOIO U3 YYACTBYIOLIUX B PEAKIMH
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS JHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOM
nocyao U jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBuiia OOpalIeHUS C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIIOJHEHHIO JIaOOpATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUN IUIAHMPOBAaTh U BBIMOJIHATh XHUMUYECKHM
AKCIIEPUMEHT (pa3i0KeHHE MEePOKCHIA BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OIPE/CJICHUE CpEeAbl PacTBOPOB  BEIIECTB C IMOMOULIBIO  YHUBEPCAIBHOIO
MHIUKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIvy,
peaklMM MOHHOTO OOMEHA, KAaYeCTBEHHbIE pPEaKIMU Ha Cyinb(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 IO
TemaM «Mertamibs» U «Hemeramibl») B COOTBETCTBHM C INPAaBWIAMH TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMU U JaOOPATOPHBIM 000pYIOBaHUEM,
OPE/ICTAaBIIATh PE3YJbTAaThl XUMHUYECKOTO JKcCIepuMeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIOUIUX pEaKIMii U (POPMYIHPOBATH BHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUH KPUTHUYECKH AHAJIM3UPOBATH XUMHYECKYIO
uHbOpMAIIMIO, TOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEIACTBa MacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eIecoo0pa3Horo MOBEAEHUS B OBITY W TPYAOBOM JEITEIHHOCTH B IEIAX
COXpaHEHUs] CBOETro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JECHUCTBUS HA KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mpuUMepax CHOCOObl YMEHBIICHUS U
PEeAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOY4YaIOIINXCA C OTPAaHMYEHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METO/IaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHenbIX U ClHa0OBUIALIMX OOYyYarolUMXCs: YMEHHUE UCIOJIb30BaTh
penbepHO-TOYeUHYI0 cucTeMy oOo3HaueHud JI. Bpaiins st 3anucu XUMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne ni/m KonTpoabnsbie | IlpakTnueckue
NMporpaMmel Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchbl
Pasnea 1. Teopernueckune 0CHOBbI OPraHMYeCcKOd XUMHH
IIpeamer opranndeckon xumun. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEIMHEHUN A. 3 0 0
M. Bytneposa
Hroro no pazgeny 3
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI 2 0 0
2 HenpenenbHble yriieBoAOPOIbI: aIKEHBI, 6 0 1
' AJIKaIACHBI, AJIKUHBI
2.3 ApoMaTu4ecKHue yrieBoaoposl 2 0 0
54 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1 0
' uXx rnepepaboTka
Hroro no pazgeny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeuHeHUust
3.1 Cnuptel. ®eHon 3 0 0
Anpneruasl. KapO0oHOBBIE KHUCITOTHI.
3.2 ACTIVIET. AP 7 0 1
CrnoxHble 3(upbl
33 VYrneBoibl 3 1 0




Hroro no paszneny 13
Pasnen 4. A3orconepxkaiiue opranudeckue coeJHHeHUs1

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeINHEHUS

5.1 [Tnactmaccel. Kayayku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaunmeHoBaHMe pa3/iesioB U TeM nupposBbIe
Ne n/m P Konrpoabusie | IlpakTHyeckue (uuhp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypchbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Ctpoenue atoMoB. [lepuoanyeckuii 3aKkoH
1.1 u Ilepuonnyeckas cucteMa XMMHUYECKHUX 3 0 0
aneMmeHToB /. 1. Menneneena
12 Crpoenue BemiectBa. MHOTOOOpasue 4 0 0
BEIIECTB
1.3 XHWMHWUYECKHUE PEAKLIUU 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi xummust
2.1 Mertanis 6 0 1
2.2 Hemerannsl 9 1 1
C
)3 BSI3b HEOPTaHUYECKUX U OPraHUYECKUX ) 0 0
BEIIECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos J1eKTPOHHBIE
Ne Hara uudpossbie
Tema ypoka Konrpoasubie | IIpakTuueckue
n/n Bceero U3YyYeHHS o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
| IIpenmeT OpraHn4ecKoin XuMuH, eé | 0 0
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE 06.09.2023
Teopust cTpoeHHsI OPraHUYECKUX
2 i A. M. b & 1
COCMHEHUN yTIIepOBa, €& 0 0 13.09.2023
OCHOBHBIE I10JIOKEHHUS
[IpencraBienue o K1accUPUKAITUU
3 opraHuueckux BemiectB. Homenkiarypa 1 0 0
(cucteMatuyeckasi) U TPUBUAJIbHBIC 20.09.2023
Ha3BaHMs OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, | 0 0
TOMOJIOTHYECKUH Psif 27.09.2023
5 MertaH u 3TaH — npocTenmme | 0 0
IIPEICTAaBUTENH aJIKAaHOB 04.10.2023
6 An : i 1 0 0
KEHBI: COCTaB U CTPOEHHE, CBOICTBA 11.10.2023
7 OTUWJIEH U MPONUJIEH — MPOCTEUIINE | 0 0
IIPEICTAaBUTENH aJIKEHOB 18.10.2023
[Tpaktuueckas padora Ne 1. «IlomyueHue
8 . 1 0 1
ATUJICHA U U3YYEHHUE €0 CBOMCTBY 18.10.2023
9 Anxanuensl. byranuen-1,3 u 1 0 0




meTtunOyTagueH-1,3. [lomyuenue
CHUHTETUYECKOT0 KayuyyKa U Pe3HHbI

25.10.2023

10

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
TOMOJIOTHYECKHUM psif. AUETHIIEH —
IIPOCTEHIINI IPEICTABUTEND AJIKUHOB

08.11.2023

11

Boiunciienus o ypaBHEHUIO XUMHUYECKOMN
peaKimn

15.11.2023

12

ApeHsl: 6eH301 U TOIY0J. TOKCHYHOCTD
apeHoB

22.11.2023

13

I'eneTnueckas cBI3b YrieBoa0poaoB,
MMpUHAJIC)KAIIUX K pa3jIMYHbIM KiiaccaM

29.11.2023

14

[TpupoiHbIE HCTOUYHUKH YTIIEBOIOPOIOB:
NPUPOIHBIM ra3 U MOMyTHbIE HEPTIHbIE
rassl, HepTh ¥ MPOAYKTHI €€ nepepaboTKu

06.12.2023

15

[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOIOB:
NPUPOIHBIN ra3 ¥ MOIYTHEIE HEPTIHBIE
ra3bl, He()Th U IPOAYKTHI €€ IepepadoTKu

13.12.2023

16

KonTponbhas pabora no pazaeny
«YTIeBOI0POABD)

20.12.2023

17

HpeneanLIe OAHOATOMHBIC CIIMPTHI:
METAaHOJI U OTaHOJI. BOI[OpOI[HaSI CBA3b

27.12.2023

18

MHuoroaToMHEIE CIIUPTHI: 9TUJICHTJTIUKOJIb U
TIMOCPHUH

10.01.2024

19

deHoJI: CTPOCHHUE MOJIEKYIBI, (PU3UYECKHE
U XUMHUYCCKHUC CBOfICTBa, IMPUMCHCHUC

17.01.2024

20

Anbaerust: hopMaIbaAeTUI U
aneranbaerua. AeTod

24.01.2024

21

OIHOOCHOBHBIE TIPE/ICNIbHBIE KApOOHOBBIS




KHCJIOTBI: MYPAaBbHHAA U YKCYCHAA

31.01.2024

22

[TpaxkTrueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

07.02.2024

23

CTeapI/IHOBaSI " OJICMHOBAas KHCJIOTHhI, KaK

NpeaACTAaBUTCIIN BBICHIUX Kap60HOBBIX
KHUCJIOT

14.02.2024

24

Mpbuia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JEeHCTBHUE

21.02.2024

25

CrnoxHble 3(pupbl Kak MPOU3BOIHbIE

Kap6OHOBLIX KHCJIOT. FI/II[pOJ'II/IB CJIOXKHBIX

a¢upoB

28.02.2024

26

JKupsl: ruponus, IpuMEHEHHE,
Ouosiornveckas poJib XKUPOB

06.03.2024

27

VYraeBofsl: cOCTaB, KiIaccuukanus.
Baknelmme npeacTaBuTeNN: TI0K034,
¢dpykTo3a, caxaposa

13.03.2024

28

KanMaJ'I " OCJJIK0JI03a KaK MPUPOIHBIC
MMOJINMEPbI

20.03.2024

29

KontpomibHas paboTta 1o pasaery
«Kucnopozcoaepxkaiye opraHuIecKue
COCTUHCHUS

03.04.2024

30

AMMWHBI: METHJIAMHAH U aHWINH

10.04.2024

31

AMUHOKHUCIIOTHI KaK aM(QOTepHbIE
OpraHUYECKHE COEIMHEHUS, UX
ouosiornyeckoe 3HaueHue. [lentuabt

17.04.2024

32

benku xak npupoaHbie
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS

24.04.2024




13 OcHOBHBIE TOHATHUS XUMHH !
BBICOKOMOJICKYJISIPHBIX COSJIMHEHUHN 08.05.2024
OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COECIUHEHUM. 1
[Tnactmacchl, zayzym/l, BOJ'II([)KHa 15.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo 9acoB

KonTponbHsble

Bcero
padoThI

IIpakTHYeckne
padoThI

Hdara
U3YYeHHS

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH AIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalus aToMOB

06.09.2023

Ilepnonnueckuit 3akoH u [lepuoanueckas
cHCTeMa XUMHUUYecKux sjaemenToB . W.
MeHeneeBa, ux CBsi3b C COBPEMEHHOMN
TEOpUEUN CTPOCHUSI AaTOMOB

13.09.2023

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHMUYECKHX 3JIEMEHTOB U UX COECIMHCHUM
0 TPYIIaM | MepuojaM. 3HadeHHe
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux dnemenToB [[.M. Menaeneena B
Pa3BUTHUN HAyKH

20.09.2023

CrpoeHue BeniecTBa. XUMUYECKas CB3b, €€
BH/JIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJIEHTHOM CBS3U. BogopoaHas cBA3b

27.09.2023

BaneHTHOCTB. DIEKTPOOTPUIIATEIHLHOCTD.
CreneHn okucicHus. BemecTsa
MOJIEKYJISIPHOT'O X HEMOJIEKYJIIPHOTO
CTPOCHUS

04.10.2023

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HcTuHHbBIE ¥ KOJTOMIHBIE PACTBOPHI.
MaccoBast 101151 BEIIeCTBa B pacTBOpE

11.10.2023




Knaccudukanus u HoMeHKIaTypa
HEOPraHUYeCKUX COCTUHEHUH.
I'enernueckas CBA3b HEOPraHUUYECKUX
BELIECTB, Pa3IM4YHBIX KJIACCOB

18.10.2023

Knaccudukanus XuMI4ecKux peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUU.
3aK0H COXpaHEHUS MAaCChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU TIPU
XUMUYECKUX PEAKIUAX

25.10.2023

Ckopoctb peakuuu. OGpaTuMble peakiuy.
XUMHUYECKOE PaBHOBECHE

08.11.2023

10

[IpaxTrueckas padora Ne 1. «BnusiHue
pa3IMyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON pPEeaKIN»

15.11.2023

11

DekTponuTHyecKas qucconuanus. [lostue
0 BojtopoHOM Tokasarene (pH) pactBopa.
Peakiiun nonnoro oomena. ['maponus
OpPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB

22.11.2023

12

OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC
peakmun. [lonsTre 00 3neKTposn3e
pacIuiaBoOB U pacCTBOPOB COJICH

29.11.2023

13

Konrtponbnas pabota no pazaeny
«TeopeTnyeckre OCHOBBI XUMHI)

06.12.2023

14

Mertamnbl, ux nojoxenue B [lepuoguyeckoit
CHCTeME XUMHUYECKHUX demMeHnToB J[. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OO1ue pu3ndecKue CBOMCTBA
METAJIJIOB

13.12.2023




15

CrnaBel METaIOB. DIEKTPOXUMUYECKUI
P HAMIPSKEHU METaIOB

20.12.2023

16

XHUMHUYECKHE CBOUCTBA BaKHEUIITNX
METaJUIOB (HaTpuH, Kajauk, KaJablui, MarHui,
AJTIOMUHUN) U UX COSTUHEHUHN

27.12.2023

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

10.01.2024

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a B UX
COCIMHECHU I

17.01.2024

19

[Tpaktrueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3aJa4 10 TEME
«Mertamnb»"

24.01.2024

20

HemeTamiel, UX 1OJIOKEHHE B
[lepuoanueckoit cucTeMe XMMHYECKHX
snemenToB M. . MenpneneeBa u
0COOEHHOCTH CTPOEHHUSI AaTOMOB

31.01.2024

21

du3uvecKue CBOWCTBA HEMETAIJIOB.
AJI0TpOTIHSI HEMETAJUIOB (Ha TIpUMeEpe
KHCIopo/ia, cepsl, hochopa u yriepoaa)

07.02.2024

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHCHUN

14.02.2024

23

XuMu4eckue CBOMCTBa a3ota, pocodpa u ux
COeIUHEHUN

21.02.2024

24

XHWMUYECKUE CBOMCTBA yIiiepoaa, KpeMHUS U
HUX COeIUHCHUN

28.02.2024

25

[IpumeHeHne Ba)KHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

06.03.2024

26

O06001eHNe U CUCTEMATU3ALMS 3HAHUHN 110




teMe «Hemeramneny. Beruncienus mo
YpaBHEHUSAM XUMHUECKHUX PEaKIHi 1
TEPMOXHUMHUYECKUE PACUETHI

13.03.2024

[paktuyeckas padora Ne 3. «Perenune

27 1
3KCHepI/IMeH’1;aJ1]:HLIX 3a7a4 1Mo TemMe 50.03.2024
Hemetamnsr'"»
)3 Kontponbhas padota o remam «MeTauibi |
u «HemeTamin» 03.04.2024
Heopranunueckue u opraHnueckue KUCIOThI.
29 Heoprannueckue u oprannueckue 1 10.04.2004
OCHOBAHHS
AmMoTepHbIC HEOPTaHUYECKUE U
OpraHuYecKue coeuHeHus. ['eneTnueckas
30 1
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX 17.04.2024
BEIIICCTB
Poinp xuMun B 00eCIeYeHUN SKOJIOTHYECKOM,
1 i i 1
3 JHEPreTUIECKON U MHIIEBOI 0€30MacHOCTH, 24.04.2024
Pa3BUTUU MEAUIIMHBI
[IpencraBienust 06 OOMKUX HAYUHBIX
32 1
an/IHuI:Inax MIPOMBIIIUICHHOTO TOTyYEHHUS 08.05.2024
BOKHEHIITUX BEIECTB
33 q 1
€JIOBEK B MHUpPE BEIIIECTB U MaTepPUaJIOB 15.05.2004
34 XUMUS U 340pOBbE YEIOBEKA 1 2 05.2004
OBIIEE KOJIMYECTBO YACOB I10 34
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(I)OpMLI H METOAbI OIICHUBAHHUA HA YPOKAaX XUMHUH

OlleHl/IBaHI/le YCTHOI'0 OTBE€TA

NuauBuayadbHblii KOHTPOJIb PE3YJIbTATOB MOXET IPOBOJMUTHCS HA
ypoke Kak B  ¢opMe KpaTkoro ompoca ¢ MecTa (ppoHTaIbHAS
KOHTPOJIUpYIOIasi 6eceqia), Tak U B BUJEC 00CTOATEILHOW NMPOBEPKH 3HAHUI
U YMEHHUil y JOCKH. DTOT BUJ ompoca (MHAUBUAYAIbHBIA) MOXKHO MPOBOAUTH
Ha dTalax akTyajlu3alliy 3HAaHWUW, U3YUYEHHUSI HOBOT'O MaTepuaiia, 3aKperieHHs U
COBEpPIICHCTBOBAHUSI 3HAHWM UM TIPOBEPKHU YCBOCHHUSI HOBOI'O MaTepuala.
Bompocel yuumTens s KpaTKOro oOmpoca JIOKHBI  OBITh  JIJAKOHUYHBI,
chopMynHpoOBaHbl B TMOHATHBIX YUYEHUKY TEpPMHHAX W TpeOoBaTh KPaTKOro
oTBeTa. JJIsi 5KOHOMUH BPEMEHH MOXKHO HCIO0JIb30BaTh KAPTOUYKH C BOIIPOCAMH,
Ha KOTOPbI€ YYEHUKH I'OTOBITCA OTBETUTH Y IOCKHU.

Bo Bpems oTBera yuwanierocst Jjisi JOCTHXKEHHSI YCTOMYMBOIO BHUMAaHUS
KJIacca MOJIE3HO MPEIYCMOTPETh IMOCIEAYIONIEEe 32 OTBETOM PEICH3UPOBAHUE
CO CTOPOHBI JAPYrUX YYalllUXCs, WCHPABJICHUE JOMYIICHHBIX OIIMOOK,
JIOTIOJTHEHHUE.

[Ipu poBeneHnr onpoca JOMYyCKaeTCs 3aJaBaTh y4alleMycsi HaBOISIIIUE
BOTIPOCHI /ISl TOTO, YTOOBI IOMOYh €My CPOPMYIMPOBATH CBOM MBICIH. MOTYT
OBITh 1 JIONOJIHUTEIIBHBIC BOIIPOCHI, €CJIM OHU HEOOXOIUMBI JIJISI MPEICTOSIIETO
W3Yy4YEHHUsI HOBOro Marepuaina. Bo BpeMsi yCTHOro OTBETa y4yallerocs y4uTelb
MMEET BO3MOXKHOCTh 3aJ1aTh JOMOJHHUTEIbHBIM BOMPOC JUATHOCTHYECKOTO
XapakTepa, KOTOPHIM TIOMOXKET BBIIBUTH COCTOSHHE 3HAHUM U yMEHUU
OTBEYAIONIETO.

[IpoBeneHne yCcTHOrO MHAWBUAYAIBHOTO KOHTPOJS TPEOYET OT yUUTEIIs
COOpaHHOCTH W BHUMaHMS, TaK KakK HE0O0XoauMo 3a 5-10 MHHYT BBISIBUTH
3HAHUS y4dalluxcs B KJlacce.

Yuurenr o00s3aH NPOKOMMEHTHPOBATH OTBET YYEHHMKA, YKa3aB Ha
OIMOKA M OTMETHB YAa4HbIe CTOPOHBI. JIF0OOW OTBET AOHKEH OBITH 3aMEUYeH
y4HUTEIIEeM W OOBEKTMBHO MM oOIleHeH. HeoOs3aTenbHO CTaBUTh OTMETKY 3a
KKl HEMOJIHBIM OTBET. ECIM YYEHMK HEOJHOKPATHO JOMOJIHSI OTBETHI
JIPYTrUX OJTHOKJIACCHUKOB, TO MOYKHO ITOCTaBUTh €My OOIIYIO OTMETKY 3a YPOK.

O1meTKa «5»:
- JIaH MOJIHBIM Y MPAaBWIbHBIM OTBET HA OCHOBAHWU U3YUYEHHBIX TEOPUH,
- MaTepual U3J105KCH B OIPEIEIIEHHOU JIOTUYECKOM
MIOCJICIOBATEILHOCTH, JIUTEPATYPHBIM SA3BIKOM,
- OTBET CaMOCTOSTEIbHBIN
- BO3MOXKHa OJIHa HECYIIIECTBEHHAs OIIHNOKa.
O1MmeTKa «4»:
- J1aH TIOJIHBIN Y MPAaBUJIbHBIM OTBET HA OCHOBAHUM U3YYE€HHBIX TEOPHIA,
- MaTepuall U3JIOKEH B ONPEACIICHHON MOCJIEA0BATEIbHOCTH,
- OTBET CAMOCTOSITCIbHBIN



- JIONYIIEHBI 2-3 HECYIIECTBEHHBIE OIIMOKH, UCTIPABIECHHBIE 110
TpeOOBAHUIO YUUTEISI, WM JaH HETIOJHBIM U HEYETKU I OTBET.
O1MmeTKka «3»:
- JIaH TOJHBIN OTBET, HO MPHU 3TOM JOIMYIIEHA CYIIECTBEHHAs
omuOKa MM OTBET HEIOIHBIHN, TOCTPOEH HECBS3HO.
OTMmeTKa «2»:

- OTBET OOHApPYXMBAET HENOHHMAaHHWE OCHOBHOIO COJEpKaHUS
y4ueOHOro MaTepuara,

- JIONYIIEHBI CYIIECTBEHHbIE OIIMOKHU, KOTOPbIC y4Yalluics He
MO>KET UCITPABUTh MPU HABOJISIIIUX BOTPOCAX YUUTEIIS.
OrmeTka «1»:

- OTCYTCTBHC OTBCTA.

@OpoHTAJILHAA  KOHTpPOJMpYOmass  0Oecega OOBIYHO  JOCTATOYHO
KpaTkoBpeMeHHa. Bompockl, Kak U BO BCSIKOW Jpyroit Oecene, TpeOyrOT
KpaTKOro OTBETAa, MO3TOMY 3a OJWH TaKOW OTBET YYEHHKY CTaBUTh OLICHKY
Henb3s. Hy)XHO 3apaHee HaAMETUTh T€X YUYEHHMKOB, OTBET KOTOPBIX BO BpEMs
Oecenbl XOTAT OICHWTH, W 3a7aBaTh UM IICJICHANPABICHHO 3aIUTAHHUPOBAHHEIE
it 6ecenibl Bonpockl. OHAKO HE CleAyeT 3aaBaTh MOAPS] BOMPOCHl OTHOMY
U TOMY XK€ ydyeHuKy. Paborarh nomkeH Bech kiacc. dpoHrtanbHas Oecena
MOKET COUYETaThCsl C YCTHBIM YYETOM 3HAHUM, KOrJa HECKOJIBKO YYalluXcs
TOTOBATCS K OTBETY y JOCKH. CI0XHOCTH pabOThI 3aKIH0YAETCSI B TOM, YTOOBI
HE YIYCKAaTh W3 MOJS 3PEHUsl KJIacc, YYacTBYIOIIMI B Oecele, U ydalluxcs,
OTBEYAIOLIUX Y TOCKHU.

3a4er - 3TO METO/ YCTHOIO KOHTPOJISA, KOI/Ia YYEHUKaM MPEA0CTaBIISIETCS
BO3MOXXHOCTh O0JI€e NITUTEINHHO U OOCTOSITEIbHO OTBETUTH Ha BOTpoc. OOBIYHO
3a4eT Ha3Ha4aeTcs BO BHEYPOUHOE BpPEeMs; KJIACC MPU ITOM pa3zeiisgeTcs Ha JABe
WM TPU TPYIIIbI, KOTOPIE MPUXOASAT HA 3a4€T MO ouepeau B pazHoe Bpems. O
IPOBEJICHUU 3a4YeTa YYUTeIb COOOIIAeT 3apaHee, uyToObl ydalluecss MOTJU K
HEMY MOJArOTOBUTHCSA. JIsi TOATOTOBKM K 3a4eTy YUHUTENlb COCTaBIISIET
BOIIPOCHL, A TaKXKe MPUMEPHBbIE 3a/laud, PEKOMEHAYET JIUTEPATYpY,
IpeBapUTEIbHO MPOBEPHUB, UMEETCS JIM OHA B HIKOJIbHOU Oubmuoreke. Cpoku
NPOBEACHUS 3a4yeTa JOJKHBI OBITh M3BECTHBI 3aMECTUTENIO JTUPEKTOpa IO
y4eOHO-BOCTIUTATENHLHON paboTe, YTOOBI MOXKHO OBLJIO PETYJIMPOBATH HATPY3KY
y4Yanuxcsl.

Knaccuuecknil 3ader npeaycMaTpuUBAaET BBISBICHUE YPOBHS 3HAHUU,
YMEHHUM M HABBIKOB y4alllUXCs BO BpeMs Oecenbl yueHuka ¢ yuurenem. OH gaer
MIOJTHOE ¥ TOYHOE TMpeZCTaBiIeHrue 00 YpOBHE 00YUEHHOCTH Ka)XJIOT0 YUCHHKA,
OJTHAKO OTHUMAET MHOIO BpPEMEHHU, YTO BEAET K IMEPErpyKEHHOCTH KaK
YUUTENIS, TAK U YYCHUKA.



OueHuBaHue NMUCbMEHHOH PadoOTHI

[Tucemennble pabOTHI TOMPA3NEAIOT HAa TeKylue (MPOBEPOUYHBIEC) U
UTOTOBbIE (KOHTPOJIbHBIE) PAOOTHI; MO BPEMEHHW OHU MOTYT 3aHUMaTh BECh
YPOK WJIH €r0 YacTb.

K Meromam mucbMEeHHOW MPOBEPKH PE3YNIBTATOB OOYYEHHS OTHOCSTCS
NUCbMEHHAsA KOHTPOJbHas paboTa Ha 45 MuH, npoBepouHbie paboThl Ha 10-15
MUH (HampuMep, peIIeHHE pacueTHhIX 3a7ad), IHUCbMEHHbBIE JOMAIIIHUE
3a/laHus, MMHUCHbMEHHBIM y4YeT 3HAHUW OTIEIBHBIX Y4YaIIMXCs IO KapTouKam,
XUMUYECKUE JUKTAHTHI, 3aJ]aHUsI TECTOBOI'O THUIA U T.II.

[ToaroroBka ywamuxcss K KOHTPOJIbHOW paboTe uyamie BCero
OCYIIECTBIISIETCS Ha o00o0Omaronmx ypokax. O TpOBEIEHUU KOHTPOJIHHOMU
paboThl  yJammxcs MPeayNnpexaaroT  3apaHee, YTOOBI OHM  MOTJIU
MOATOTOBUTHCS.

Conepkanue KOHTPOJIbHOM pabOThl OXBAThIBAE€T BECh HAMOOJIEE BAXKHBIM
MaTepuajg KOHTPOJUpyeMoH TeMbl. B Takol OoJbIIONW KOHTPOJIBHOM padoTe
3a/laHusl JOJKHBI OBITh €IUHBIMM JIJIS YYalllUXCsl BCEX ypOBHEH pa3Butus. B
KOHTPOJBHYIO PabOTy pPEKOMEHAYETCS BKIIOYaTh Pa3HOOOpa3HbIC 3aJaHUS:
000011a01Ke BOMPOCH], KAaYeCTBEHHBIE U PACUETHbIE XMMUYECKHE 3a/1auHu,
[EMOYKU MPEeBpalleHHid, TECTOBbIE, rpaduueckue 3ananus u T.1. Heobxoanumo
UCIIOJIb30BaTh HAMOOJbIIEE YUCIO BapUaHTOB. TeTpamu sl KOHTPOJIBHBIX
paboT  SBIAIOTCA  JOKYMEHTOM, KOTOPBIM  MOXKET OBbITh  MPOBEpPEH
QAMUHUCTPAIIMEH MIKOJIBl W WHCIEKTOPOM OTHAeNa OOpa3oBaHUS, IMOITOMY
TeTpaju JJisl KOHTPOJIbHBIX Pa0OT JIOKHBI XPAHUTHCS B XUMHUYECKOM KaOMHETe
B TEYEHHH YUEOHOI0 roja.

VYuurento WHOrga AOBOJBHO TPYAHO OINPEAEIUTh CTENEHb CIOKHOCTH
N0JI00paHHbIX 3aJaHuil. MEeTOIUCThI COBETYIOT BOCIOIb30BATHCA CIEAYIOIINM
npuemMoM. Heo0XoauMo caMoMy BBITIONHUTH ATy PaboTy, a U3pacXo0/I0BAHHOE
BpeMs I YYEHUKOB 8-9-X KIIACCOB HAJ0 YBEIWYUTH B 5 pa3, a ISl CTapIIMX
KJIacCOB - B 3 pasa. MOXHO B XOA€ NPEIBAPUTEIBHOM CAMOCTOSITENbHON
paboThl MPEJIOKUTHh HECKOJbKO THUIMYHBIX 3aJlaHUA W TPOAHATMU3UPOBATH
CTEIMEHb UX BBIMOIHEHUS.

[Ipu onleHMBaHUM OTBETA YyYaIllerocss HEOOXOJUMO YYUTHIBATH KaueCTBO
BBITIOJIHEHUSI palOoThl 1o 3anaHusiM. KoHTponbHass paboTa OIlEHHMBAaeTCS B
LEIOM.

Or1merka «S»:

e JAaH IIOJHBIA OTBET HA OCHOBE W3YYEHHBIX TEOPUH, BO3MOXKHA
HECYIIIECTBEHHAs OLIMOKA.

OtrMeTKka «4»:

e JIOMYCTHMAa HEKOTOpasi HEMOJHOTa OTBETa, MOXET ObITh He Oolee
JIBYX HECYIIIECTBEHHBIX OIIHOOK.

OrMmeTka «3»:



o paboTa BBIMOJHEHA HEMOJHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS
He OoJiee OJJHOM CYIIECTBEHHOM OMMOKH U 2-3 HECYIIECTBEHHBIE.

OrTMeTKa «2»:

. paboTa BBHINIOJIHEHA MEHBIIIE YeM Ha TPETh,
. UMEETCsl HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
OrmeTka «1»:

. paboTa He BBITIOJTHEHA.

Bo3MmoxkHa crienyromias cucteMa OlEHUBAHUS KOHTPOJIBLHOM pabOTHI MO
IATUOAIIIBHON CUCTEME:

P BBIMOJIHEHUU y4eHHKOM oT 96 10 100% paOoThl CTaBUTH OLICHKY
«5»; o1 76 10 95% pabdotsl - «4»; oT 50 1o 75% - «3»; ot 20 mo 50% - «2».
[Ipu momHOM OTCYTCTBMM MpPaBUJIBHBIX OTBETOB WJIM BBIMIOJHEHUU DPAOOTHI
MeHee ueM Ha 20% cTtaBuTCs oreHKa «1».

[Ipn oleHKEe BBIMOTHEHHS MUCHBMEHHOW KOHTPOJIBHOM  paboThI
HEO0OXO0JIMMO YYUTHIBATh TPEOOBaHUS €IMHOTO Op(orpaduueckoro pexxruma.

Bce pabotbl 00s13aT€NbHO JOMKHBI OBITH NPOBEPEHBI K CIEAYIOLIEMY
YPOKY, TpU OTOM YYHUTENIb JOJDKEH COOJIIOMATh TMONMHYI OOBEKTUBHOCTS.
OO6si3areneH aHanu3 peE3yNbTaTOB MNHCbMEHHOM paboThl W paboTa Haj
TUMUYHBIMEA omrOKaMu. OOBSIBICHUE OIEHOK W aHaiIu3 PaboT TpeOyrT OT
YUUTEJISl COOTBETCTBYIOIIETO MEIarorundyeckoro TakTa.

OueHMBaHUE TECTOBBIX PabOT

TecThl, cocToslIME€ W3 MATH BOIPOCOB MOYKHO HCHOJB30BaTh IIOCIHE
u3ydeHus Kaxuaoro wmartepuana (ypoka). Tect wu3 10—I15 Bompocos
UCIIONIb3YeTCA sl nepuoaudeckoro koHTtpois. Tect u3 20—30 BompocoB
HEO0OXO0JIMMO UCIOJIb30BaTh JJII UTOTOBOT'O KOHTPOJIS.

[Ipu onleHMBaHUM UCTIONB3YETCS CIIEAYIONIAs IIKaia: JJisl TeCTa U3 ISITH
BOIIPOCOB * HET OMIMOOK — OIEHKA «5»; * OJIHA OIIMOKA - OIEHKA «4»; * JBE
OIIUOKU — OIIEHKA «3»; ® TPU OMMUOKN — OLIEHKA «2».

Ecnu onienka BeICTaBisieTcss B popMe 3a4eT/HE3a4eT, TO 3a4€T CTABUTCS
npu BeinonHeHun 70% 3amanuil. Takas ¢opma OLICHKH HCIONB3YETCH, €Cld
TECT COAEPKUT YNpPaKHEHUs HAa pacrno3HaBaHue. Eciau TecT oleHuUBaeTcs Mo
NATHOAUTEHON CHCTEME, TO CTaHJapTHbIE KPUTEPHUH OIeHOK TakoBbl: 91-100%
- oneHka «S»; 81-90% - omenka «4»; 80-70% - omenka «3»; HIke 70% -
OLIEHKA «2».

[Ipy OTCYTCTBMM Yy4Y€HHMKAa Ha NHUCBMEHHOW HWTOTOBOM KOHTPOJbHOMU
pabote

Ouenka yMeHHH pemiaTb pacyeTHbIE

3agaun OTmerka «S»:

. B JIOTUYECKOM PACCYKJICHUH U PEIICHUHN HET OIHOOK,

OTMeTKa «4»:

e B JIOTHYECKOM PACCYXICHUU U PEUICHUU HET CYIIECTBEHHBIX OLINOOK,

e JIOMYIIEHO HE OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK



OrMeTKa «3»:
e B JIOTMYECKOM PACCYXIEHUU HET CYIIECTBEHHBIX OIIMOOK.

e JIOIIYCKAETCS CYIIECTBEHHAS OIIMOKA B MATEMAaTUYECKUX pacyueTax.

OTMeTKa «2»:

e HMEIOTCS CYIIECTBEHHbIC OIIMOKM B JIOTMUYECKOM PAaCCYXJICHUU U
pEIIEHUH.

OrMeTKa «1I»:

e OTCYTCTBHE OTBETA HA 3a/IaHUE.

OneHnka 3KCNepUMEHTAJIBLHBIX YMeHMii (B mpouecce BHINOJHEHUSA
NPaKTHYECKUX PA0OT M0 HHCTPYKIMHU)

[TpakTrueckne pabOTBI TO XWUMHUHU BBIMONTHSIIOTCS B TETPANIX IS
npakTuyeckux pabor. I[lpu olleHHBaHMM OTYETa 1O  BBHIMOJHEHUIO
NPAKTUYCCKON pabOThl 0c000€ BHHMAHHE YACISICTCS KAa4eCTBY M ITOJTHOTE
CaMOCTOSITETILHBIX BHIBOJIOB yUEHHUKA.

KonundecTBo npakTuyeckux paboT ONpeesieHo B porpamMmme.

B Teuenue yueOHOro roja Terpaau AJisi IpakKTUUECKUX PadOT XpaHUTCS B
IIKOJIE.

Ormerka «5»:

o DOKCIEPUMEHT BBIIOJIHEH TOJHOCThI0. Cremanpl  MpaBHIbHBIC

HaOII0JICHUS Y BBIBOJBI,

e DOKCIEPUMEHT OCYIIECTBIEH IO IJIaHy, C y4€TOM TEXHHUKHU
0€30MacHOCTH W TpaBWi pabOThl € BEUIECTBAMU U
npubdopamu,

o TIPOSIBJIICHBI OpraHu3alMOHHO-TPYIOBbBIE yMEHUS
(mogaepuBaeTcs 4YKMCTOTa paboyero Mecra, MOPSIOK Ha
CTOJI€, PKOHOMHO UCTIONB3YIOTCS PEAKTUBHI).

o Jomymiensl He Oosiee NBYX HECYIIECTBEHHBIX OMIUOOK IMPHU
opopmiieHUU PabOTHI.

OTmeTka «4»:

o paboTa BBINOJHEHA, C/IeJaHbl MPABUIIbHbIE HAOIIOACHUS U
BBIBOJIBI:  OKCIIEPUMEHT  BBINIOJHEH  HEMONHO  WIH
HAOTIOJIAl0TCS HECYIIECTBEHHBIC OIIMOKHM B paboTe C
BELIECTBAMU U PUOOpamH.

OrmeTka «3»:

e OTBET HEMNOJIHBbIM, paboTa BBINOJIHEHA MPABWIBHO HE
MEHEe, YeM HaloJOBUHY, JOIYIICHA CYIIeCTBCHHAS
omubOka (B XOJ€ OKCIEPUMEHTa, B OOBSCHCHHH, B
odopmiiennu padotsl, o Th npu padote ¢ BemecTBaMu 1
npuOopamMu), KOTOPYIO VyYaIIUKACS HCIpaBIsSeT TI0



TpeOoBaHuto yuutens. Jonyckaercsa odpopmiieHne padoThl
0e3 3amicu ypaBHEHUHN pPeaKIui.

o DOKCIEPUMEHT MOJHOCTHIO BBIIIOJIHEH B COOTBETCTBUU C
WHCTPYKIMSMHU U MPABUJIAMHU TEXHUKU OE€30MacCHOCTH, HO
pabota He oopmIieHa.

OTmeTka «2»:

« BrmonHeHo MeHee OJI0BUHBI padOTHI;

e JIOMYIIEHBI JBE WX OoJiee CYIIECTBEHHbIE OLIMOKUA B
XOZ€ OJKCIEepUMEHTa, B OOBSICHEHHH, B OGOPMICHHH
paborel, mo Tb mnpu pabore ¢ BemecrBamMu U
npudopamu), KOTOpbIE yYaIUKACA HE MOKET UCIIPABUTb.

OrmeTka «1»:
o paboTa He BBINOJHEHA,
e TIOJTHOE OTCYTCTBHUE DKCIIEPUMEHTAIBHBIX YMECHHI.
OTtpaboTKa MpakTUYECKUX pabOT HEe MpeayCMaTpUBACTCS MPHU
OTCYTCTBHM Yy4Yallerocsi Ha MPaKTUYECKOW padoTe, NpU BHITOJHECHUH
yYKa3aHHBIX pabOT Ha OTMETKH «1» 1 «2».

B UCKIIOYMTENBHBIX CiIydasx TPU OTCYTCTBHHM Y4YaIlerocs 1o
YBOXUTEIBHBIM  TNPUYMHAM  yUYUTEIb  MOXET  MPEJOCTaBUTh
BO3MOYXHOCTbH BBITTOJTHUTH MPAKTUICCKYIO PaboOTYy.

OuneHka yMeHHM# pemiaTh 3KCePUMEHTAJbHbBIE 321241
[Ipu oreHKe 3TOr0 yMEHHS CIEIYET YIYUTHIBATh HAOMIOICHUS YIHUTENS U
NPEIBABISIEMbIC YUAITUMCS PE3YIIbTAThI BHIIOJIHEHHS OIBITOB.
OTmerka «5»:
o Ilnan pemeHus 3a1aun COCTABJICH MPABUIILHO,
e  OCYIIECTBIIEH MOI00p XUMUYECKUX PEAKTUBOB U 000PYA0BaHUS,
e  OKCIIEPUMEHT BBHITIOJIHCH MTOJTHOCTHIO,
¢ JIaHO MOJHOE OOBSICHEHUE U C/ICTIAHbI BBIBOJIBI.
OTmeTka «4»:

TJIaH PEIICHUSI COCTABJICH MPABUIILHO,
OCYIIECTBJICH MOJ00P XMMHUYECKIX PEAKTUBOB M 00OPY/10BAHHSI,

OKCIICPHUMCHT BBIIIOJIIHCH ITOJIHOCTEBIO,

JOMYIIEHO He Ooyiee JBYX HECYIIECTBEHHBIX OIIHOOK (B
0OBSICHEHUHU U BBIBOJIAX ).

OrMmeTKka «3»:

e TUIAH PEUICHUS COCTABJICH MPABUIILHO,
e OCYIIECTBIICH MOA00P XUMUYECKUX PEAKTUBOB U 000pYI0BaHUS,



e DOKCIEPUMCHT BBIMIOJHEH HE MEHEE, YeM HAIlOJIOBHHY, IOIyIIcHA
CYIIIECTBEHHAsI OITHOKA B OOBSICHEHUH U BBIBOJIAX,

e OKCIICPUMEHT BBIITOJIHCH ITOJTHOCTHIO, OTYET HE COCTaBJICH

e JIOMYIIECHb HAPYIICHUS TEXHUKH OE30MaCHOCTH, JKCIICPUMEHT
BBITIOJTHEH ITOJIHOCTBIO, CJIeJIaHbl HECYIIECTBCHHBIC OIIMOKH B
O00BSICHEHUH U BBIBOIAX.

OTMmeTKa «(2»:

e JIONYIIEHBI JBE W OoJjiee OMMOKM (B TUIAHE PEILCHHS, B MOA00pE
XUMHUYECKUX, PEAKTHBOB M OOOpyIOBaHUS, B OOBICHCHHH W
BBIBOJIAX ).

o JIOMYIIEHBI HAPYIICHHUS TEXHUKHU 0€30MMacCHOCTH

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Xumus, 11 xnacc/ I'abpuensn O.C., O011ecTBO ¢ OrpaHUYEHHON
0TBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe od1iecTBo «M31aTenbeTBO
«[Ipocsemienue»

O.C.I'abpuensa. Xumus. 11 knacc. ba3zoBblit ypoBeHb. Y UeOHUK.

M.:Ipoda,2013r;

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

O.C.I'abpuenss. Xumus. 10 kinacc. ba3oBwiil ypoBeHb. Y 4eOHUK.
M.:JIpoda,2013r;

O.C.I'abpuensn. Xumus.11 knacc. ba3oBbiil ypoBeHb. Y UeOHUK.
M.:Ipoda,2013r;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU

MHTEPHET
bubmuoreka [JOK

AOKYMEHT NOANUCAH 9/IEKTPOHHOM




NOANUCHIO

Ceptudukar 506007919238457772130328223527430359021468958033
Bnapeney, KopeHesa Onbra eTpoBHa

Oenicteutenen  C10.11.2022 no 10.11.2023




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 323345818813549925348293945354967287176906039469
Bnageney MombGoes MapMa BenukToeBuy

OedcTerTened C10.11.2023 no 09.711.2024



http://www.tcpdf.org

		2023-11-24T05:54:06+0500




