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HOACHUTEJBbHAA 3AIIMCKA

[lporpaMma 1m0 XWMHUHM Ha YpPOBHE CpemaHero oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe deaepanbHOro 3axoHa ot 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoii @eaepannny», TpeOOBaHMM K pe3yJibTaTaM OCBOEHUS
(denepanbHO 00pa3zoBaTenbHOM MpOTrpaMMbl CPEAHEro OOIIero oOpa3zoBaHUs
(®OIT COQO), npencraBieHHbix B  denepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, c¢ yuérom Kouuenmuu mnpenogaBaHus
y4eOHOTO TpeaMera « XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Oenepanuy, pealM3yIONMX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPaMMBI, U
OCHOBHBIX TMOJIO)KeHUM «CTpareruum pa3BuTHsi BocmnuTaHuss B Poccuilickoit
Oeneparuu Ha niepuoa a0 2025 rona» (Pacnopstxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY TOJXOJ0B K pa3pabOTKe MPOTPaMMbl MO XUMHUH, K OMPEIEICHUIO
0011IeH CTpaTern 00yYeHHsI, BOCTIMTAHMS U PA3BUTHUS 00 yJarOIHXCSI CPECTBAMH
yaeOHOro npeaMera « Xumush» 1151 10—11 xkmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHIrentyanbHbie TosokeHns ®I'OC COO o B3auMOOOYCIOBICHHOCTH IICJCH,
coIep)KaHus, pe3yJbTaTOB OO0y4deHUss U TpeOOBaHUN K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMUYECKOE o0pa3oBaHue, MOJTy9aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHONM OPTAaHW3AINK, SIBIISICTCS HEOTHEMJIEMOM YacThIO WX
obpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM JSTalOM pealu3alyyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEIOCTHOM CHUCTEME XHMHUYECKOTO o00pa3oBaHUs. ODTH IIEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB IPUPOIbI, HOPMUPOBAHUS MUPOBO33PEHHUS K OOIIEH KYJIbTYP b
YeJIOBEKa, a TaKKe OKOJOTHMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3J0pOBBIO M TpHUPOAHONM cpene. Peamusyercss xumuueckoe oOpazoBaHUe
00y4JarouMxcs Ha ypOBHE CPEAHEr0 00111ero 00pa3oBaHus CpeACTBAMU YUYEOHOTO
npeaMera «XUMHsS», COJIEp)KaHWE U TIOCTPOEHHE KOTOPOro OIpEEICHbl B
nporpaMMe Mo XUMUU C Y4€TOM CHEeUU(PUKA HAYKHM XUMUHU, €€ 3HAUCHUS B
MO3HAHUU TIPUPOJIbI U B MATEPUATBLHOU >KU3HM OOIIECTBA, a TAKXKE C Yy4ETOM
o0nmMX 1eneil W MPUHLUIOB, XaPAKTEPU3YIOUMX COBPEMEHHOE COCTOSIHHE
CHCTEMBI CpeaHero oo1iero oopasosanus B Poccuiickoii Denepanmm.

XuUMHUS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyk poJib B
COBPEMEHHOM LMBUIN3ALMHU, B CO3JaHUU HOBOW 0a3bl MarepuallbHON KYJIbTYpPHI.
OHa BHOCUT CBOM BKJIaJ] B (GOPMUPOBAHUE PAIMOHATLHOTO HAYYHOTO MBINIIJICHUS,
B CO3JIaHHE IEJIOCTHOTO TPENCTaBIeHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJABI U YENIOBEKa, KOTOpoe (PopMHpyeTcs B XUMHUM HA OCHOBE TMOHUMAHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHUSA B3aUMOCBA3H MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MO>KHBIMHU 00JIACTSMH TPUMEHEHHS.



TecHO B3auMOJEUCTBYs C IPYTMMU €CTECTBEHHBIMM HAayKaMU, XUMUs CTasla
HEOTHEMJIEMOM 4aCThI0 MUPOBOM KyJbTYPbl, HEOOXOIUMBIM YCIOBUEM YCIIEIITHOTO
Tpyda MU KU3HHU KaXaoro uwieHa obOmiectBa. COBpeMEHHas XMMHMsI Kak Hayka
co3ujarenbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBjicHA Ha pEIICHHUE
rJ100aNbHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPTETHYECKOM, TUIIEBOM, 3KOJIOTHIECKON O0€30TaCHOCTH U OXPaHbI 3JT0OPOBBSL.

B cooTBercTBUMM € OOMMMH LEISIMU U TPUHIMIAMH CPEIHEro OOIIero
o0pazoBaHus coaepkanue npeamera « Xumusi» (10—11 knaccsl, 6a30BbIN ypOBEHB
M3Y4YEHUs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJILTYPHYIO TOATOTOBKY
oOydJaroumxcs, HEOOXOAUMYI0 UM JJid BbIPAaOOTKHM MHPOBO33PEHUECKUX
OPUEHTUPOB, VYCIIENIHOTO BKJIKOYEHUS B JKU3Hb COLMYMA, MPOJOJDKEHUS
00pa30BaHus B pa3IMYHbIX 001aCTAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapsonMu  nipeaMera  «XUMHUsD»  SBISIOTCS  0a30BbIe  KYpPChl —
«Oprannueckas xumusi» U «OOILIas W HEOpPraHUYECKash XUMUsS», OCHOBHBIM
KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJIIOTCSI OCHOBBI 0a30BOI HAYKH: CHUCTEMA
3HAHUU MO HEOPraHWYECKOW XUMUHU (C BKIIFOUCHHEM 3HAHUW U3 OOIIEH XUMUHN) U
OpraHu4ecKor XuMuu. POpMUPOBAHNE JAaHHOW CUCTEMBI 3HAHUW IIPU U3YYEHUU
npeaMera 00ecneurBacT BO3MOXKHOCTb PAaCCMOTPEHHST BCErO MHOI000Opaszus
BEIIECTB HA OCHOBE OOUIMX MOHATUM, 3aKOHOB U TEOPUI XUMUMU.

Crpykrypa conepxaHus KypcoB — «Opranundeckas xumus» U «OOwmas u
HeopraHuyeckass XuMus» cQopMupoBaHa B MpoTrpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K MH3yYEHHIO Y4eOHOTO MaTepuasa U O0O0YCJIOBIICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM 3HAaHUM HA  OMpPENEIEHHBIX
TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPTraHWYECKOM XHMHMH BELIECTBA
paccMaTpuUBalOTCS HA YPOBHE KIACCHUYECKOM TEOPUM CTPOEHUS OpPTraHUYECKUX
COCAMHEHMI, a TAaKKe HAa YPOBHE CTEPEOXMMUYECKMX U JJIEKTPOHHBIX
MpeACTaBieHu O cTpoeHun BemiecTB. CBemeHuss 00 H3y4aeMblX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIIEBOJAOPOJIOB 10 CJIOKHBIX OMOJOTHYECKU
AKTUBHBIX COENWHEHHMH. B Kypce OpraHM4ecKOrW XWMHUHU IOJy4arOT Pa3BUTHE
copmupoBaHHBIE HA YPOBHE OCHOBHOT'0 O0IIIET0 00pa30oBaHus IEpBOHAYAJIbHBIE
MPEICTABJICHUSI O XUMUYECKOM CBSI3H, KIacCU(UKAMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUYECKOU PEAKIIMH.

[lon HOBBIM yriioM 3peHuss B npenmere «XuMus» 0a30BOro YpOBHs
paccMmarpuBaeTCs U3YYEHHbIH Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
TEOPETUUECKUA MaTepuan U (PAKTOJOTMYECKHE CBEIEHUS O BEUIECTBAX H
XUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuieckas
XUMHSD» OOydarolMMCsT MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE
MEPUOIUYECKOTO 3aKOHA C OOUIETEOPETUYECKUX U METOI0JOTUUECKUX MO3ULINH,



rIy0ke TMOHATh HMCTOPUYECKOE H3MEHeHHWe QYHKIHMA STOTO 3aKOHa — OT
00001IaroIIel 10 0O BICHSIONMICH M ITPOTHO3UPYIOICH.

Enunas cucrtema 3HaHMN O Ba)KHEWIIMX BEHIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHUH, A TAKXKE O XMMUYECKUX PEAKLMSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpOTEeKaHusi JomnoJHsercs B kKypcax 10 m 11 kmaccos
AJIEMEHTaMU COJIEPKAHUS, WMEIOIIMMH KYJIbTYPOJOTHYECKU M MPHUKIATHOU
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TMOHHMMAHHUIO B3aUMOCBSI3U XUMHHU C
JIPYTUMH HayKaMH, PacKpbIBAIOT €€ pPOJib B MO3HABATEILHOM M TMPAKTHYECKOU
JESTEIbHOCTU YEJOBEKa, CMOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPUYECTBA B 00JIACTH TCOPUHU M MPAKTHUECKUX MPUIOKEHUN XUMHUU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHUPOBATHLCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0jemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U
MPUMEHSITh €€ JJI1 TOTOJIHEHUSI 3HAHUM, PENICHUS WHTEIUICKTYAIbHBIX H
AKCTIEPUMEHTAIILHBIX UCCJIEI0BATENbCKUX 3a1a4. B 11ieom conepxanne yuebHOTO
npeaMera «XUMUSD  JTAaHHOTO  yYPOBHSA  M3YYEHUS OPHUEHTUPOBAHO  HA
dbopMupoBaHue y o0y4aromumxcss MUPOBO33PEHUECKON OCHOBBI JJIsI TTOHUMAHUS
bunocodckux uaeH, TakuX Kak: MaTepUaIbHOE €IUHCTBO HEOPraHUYECKOTO U
OPraHUYEeCKOro MHpa, OOYCJOBICHHOCTh CBOWCTB BEILIECTB HX COCTaBOM U
CTPOCHHEM, TO3HABAEMOCTh IPUPOJHBIX SBJIECHUN MyTEM OSKCIEPUMEHTa U
pelieHusT TMPOTHUBOPEYMM MEXKIy HOBBIMH (aKTaMH U TEOPETUIECKUMH
IPEANOCHIIKAMU, 0CO3HAHUE POJIM XUMHUU B PELICHUH KOJIOTHUECKUX P 0OJieM, a
TaKke Mpo0JeM cOepeKeHUs SHEPTETUIECKUX PECYPCOB, CHIPbS, CO3JIAHNUST HOBBIX
TEXHOJIOTUI U MaTEPUAIIOB.

B nmnnane pemenus 3amad  BOCHMUTAaHMS, PAa3BUTUS W COUMAIM3ALUHU
00ydJaronmxcs MPUHATHIE MPOTPAMMOM MO XUMHUHU TMOJXOJbl K OMNPEIACICHUIO
CONepXKaHWsd W TIOCTPOCHMSI TIpPEeAMeTa MpeaycMaTpuBaloT (popMHUpOBaHUE
VHUBEPCAIbHBIX Y4EOHBIX JEHCTBUM, HMEOIMUX 0a30BOe 3HAYCHHE MJIA
Pa3IMYHBIX BHJIOB JEATEIBHOCTH: PEIICHWs MpoOJieM, TOWCKA, aHamu3a W
00paboTku nHHOpPMAIUHU, HEOOXO0IUMBIX JIJIsI IPUOOPETEHUS OTIbITA MPAKTUYECKOM
M UCCIIEOBATEIbCKOM JEATENbHOCTH, 3aHUMAIOIIeH BaXHOE MECTO B MO3HAHHUU
XUMUH.

B mnpaktuke mpenonaBaHWs XUMHUKM KaKk Ha YPOBHE OCHOBHOI'O OOIIETro
00pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 00IIET0 00pa3zoBaHus, IPU ONPEACICHUU
COJEpKATENbHOM XapaKTEPUCTUKU Lieled H3ydyeHUus MpeaMeTa HarpaBiIeHUEM
MEPBOCTENEHHON 3HAYUMOCTHU TPAIUIIMOHHO MPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMUYECKON HAyKH Kak 00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOU
NEATEeIbHOCTH YeJIOBEKa M KaK OJJHOTO0 U3 KOMIIOHEHTOB MHUPOBOU KynbTyphl. C
METOJIMYECKOM TOYKH 3PEHHUSI TAKOM MOAXOJ K OIPEIEICHUIO LEJICH M3Yy4EeHUs
MpeMeTa SIBJSIETCS BIOJIHE ONPaBAaHHBIM.



CornacHO NaHHOW TOYKE 3pPEHUsS TJIAaBHBIMHM LEISAMHU U3Y4YEHHs IMpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 —11 k1) SIBISIOTCS:

e (opMHUpOBaHHME CHCTEMbl XHMHYECKHMX 3HAHMHA Kak BaXHEHIIECH
COCTABJIAIOLIEN €CTECTBEHHO-HAyYHOU KApTHUHBI MUpPA, B OCHOBE KOTOPOU
Jexar KIIoueBble MOHATHS, (yHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XHMMHU,
OCBOCHHUE fI3bIKA HAYKH, YCBOCHUE W IMOHHMMAaHUE CYIIHOCTU AOCTYIIHBIX
000011IeHNIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJIEHHE C UCTOpHUEi
UX Pa3BUTHS U CTAaHOBJICHUS;

e (GopMHpOBaHUE U PA3BUTHE NPEACTABICHUN O HAYYHBIX METO/1aX MMO3HAHUS
BEIIECTB W XUMHUYECKHX pEeaKIuil, HEOOXOIUMBIX il MNPUOOpPETEeHUS
YMEHUI OPHUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBJICHHM,
MMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKOU U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB AESITETHLHOCTH, CBI3aHHBIX C HAOTIOEHUEM U
OOBSICHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM TpaBuIl
0e30macHOTO0 0OpaIeHUs C BEIIECTBAMU.

Hapsiny ¢ atuMm, coneprkarenpHas XapakTepUCTHKA LIEJEH 1 3a/1a4 U3y4EHUS
MpeaMeTa B IporpaMMe Mo XMMUU YyTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMHU B CUCTEME CpeIHEro ooiero ooOpazoBanusi. CeroaHs B
NpenojaBaHud XUMHM B OOJbIIEH CTENEHW OTAAETCS  MIpPenrnoyYTeHUe
MPAaKTUYECKOW KOMIIOHEHTE COJEpKaHusi OOy4YeHUs, OpPHUEHTUPOBAHHON Ha
MOATOTOBKY BBIIMYCKHHKA 00111€00pa30BaTeNbHON OpraHu3aliy, BIaCIOLET0 He
HAa0OpOM 3HaHUM, a (PYHKIMOHAIBHOM TpaMOTHOCTBIO, TO €CTh CIOCOO0aMHU U
YMEHUSAMH aKTUBHOTO TOJIy4Y€HHUs] 3HaHUN U MPUMEHEHUS UX B pealbHOU XKU3HU
IUISL PELICHUS TPAKTUYECKUX 3a/1a4.

B cBi3uM ¢ 3TMM 1Opu HM3yYEHUH NpenMera «XUMUs» JTOMHUHHPYIOIIEE
3HaYEHHEe MPUOOPETAIOT TAKME LIENIU U 337a4H, KakK:

ananranus oOy4aromyxcsl K YCJIOBUSAM JUHAMUYHO Pa3BUBAIOLLETOCS MHUPA,
(opMHUpOBaHME  HMHTEIUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
cam000pa3zoBaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILbHOMY MIPUHATHUIO TPAMOTHBIX
pELIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEILECTBAMHU U UX
MIPUMEHEHHUEM;

dbopmupoBaHue y OOYyYalOIMXCS KIIIOYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETEHIINI), UMEIONMX YHUBEPCAIbHOE 3HAUCHWE JI1 Pa3IUYHBIX BUOB
JeSTEIbHOCTU: PEIIeHUs MpooJieM, MOUCKa, aHaM3a U 00paboTKU MHPOPMALIHH,
HEOOXOAUMBIX I TMPUOOPETEHUsI OMbITa ACSITENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAaHUU XUMHUH, a TaKkKe [JIs OLEHKHM C MO3UIMM
AKOJIOTUYECKOM O€30MacHOCTH XapaKkTepa BIUSHUS BEUIECTB M XHUMHUYECKUX
IIPOLIECCOB Ha OPTaHU3M Y€EJIOBEKA U IIPUPOIHYIO CPENLY;



pa3BUTHE MO3HABATEIbHBIX WMHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH 00YUaOIINXCS: CIIOCOOHOCTH CaMOCTOSTENBHO IPHUOOPETaTh HOBHIC
3HAHMSI 110 XUMUHU B COOTBETCTBUH C )KU3HEHHBIMH MTOTPEOHOCTIMHU, HCTI0JIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA U aHalN3a y4eOHOU 1
HAYYHO-TIOMYJIIPHO U HH(OPMAITUN XUMUYECKOTO COIEP>KaHNUS,

(dbopmupoBaHUEe U pa3BUTHE Y OOYJAIOIIMXCS aCCOUATUBHOTO U JIOTUYECKOTO
MBITIUTCHUSI, HAOTFOaTeTbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE 0COOESHHO
HEOOXOIMMBI, B YAaCTHOCTH, TPU TUIAHUPOBAHWU W TMPOBEACHUU XHUMHYECKOTO
AKCIIEPUMEHTA,

BOCIUTAHUE Yy OOydalommxcss YOSKIEHHOCTH B T'yMaHUCTUYECKOM
HAMpaBJICHHOCTH XUMHUH, €€ BaXHOW POJIM B PEIICHUU TIOOATBHBIX MpoOIieM
PaIMOHAILHOTO MPUPOI0NOIb30BaHHUS, TIOTIOTHEHHSI SJHEPTETHUECKUX PECYPCOB U
COXpaHEHHUsI MPHUPOHOTO PABHOBECHsI, OCO3HAHHUS HEOOXOIMMOCTU OEpEe)HOTO
OTHOIICHUS K TPHUPOJE W CBOEMY 3J0POBBIO, a TAKXKE NMPUOOPETEHHS OIbITA
WCIIOJIb30BaHUs TOJNyYEHHBIX 3HAHUM Uil TPHUHATUS TPaMOTHBIX PELICHUH B
CUTYAIIUSX, CBSI3aHHBIX C XUMHYECKUMH SIBJICHUSIMU.

B yueOHOM miaHe cpenHero oOmiero oOpa3zoBaHUA NpenMeET « XUMHS»
0a30BOT0 YPOBHS BXOHUT B COCTAB MPEAMETHOM 001acTu « EcTecTBEHHO -HAYYHBIE
MPEIMETBD.

OO6111ee YKo YacoB, OTBEIEHHBIX JJIsl U3YUCHUSI XUMUH, HA 0a30BOM YPOBHE
cpensero oobiiero oOpasoBanHusi, cocTtaBisger 68 yacoB: B 10 knacce — 34 yaca (1
yac B Hefneno), B 11 kimacce — 34 yaca (1 yac B Henento).



COJAEP>KAHUE ObYUYEHUA
10 KJIACC
OPTI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XUMHHU

[Ipeamer opraHnyeckor XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B
IIOJYYEHUM HOBBIX BELIECTB M MarepUaloB. Teopuss CTPOECHUS OPraHUYECKHUX
coenunenuiit A. M. byrnepoBa, e€ ocHoBHbIE OJI0KeHHsT. CTPYKTYpHBIE OPMYIIbI
OPraHMYECKUX BEIIECTB. [OMOJIOTHSA, H30MeEpUsA. XUMHUYECKas CBsI3b B
OPTraHUYECKUX COCANHEHUAX — OIMHAPHBIC U KPATHBIE CBS3MU.

[IpencraBnenue o kiaccudukanuu opraHndyeckux BeuiecTs. Homenknarypa
OpPTaHWYECKUX COEOUHEHUH (CUcTeMaTnyecKas) W TPUBHAIbHBIE HA3BaHUSA
B)XHEHUIIINX MPEICTABUTENCH KIIACCOB OPTaHUYECKHUX BEILIECTB.

OKCIIEPUMEHTATIbHBIE METOJIBI M3YYEHHs BEIIECTB M HX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ OOpa3llaMU OPraHWYECKUX BEIIECTB M MarepuaiaMud Ha HX
OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ] OPTraHWYECKHX BEIIECTB, HAONIOJIEHHWE U
OIMCAHHE IEMOHCTPALMOHHBIX OTBITOB 10 MPEBPAILEHUIO OPTaHUYECKHUX BELIECTB
MIpU HarpeBaHuH (TJIaBJieHUE, 00YTIMBaHUE U TOPEHUE).

Yriesoaopoast

AJNKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMYECKH psAx. MeraH W 3TaH —
MpOCTEHIlMe NPEICTABUTENN alKaHOB: (U3MUECKUE U XUMHYECKHE CBOWCTBA
(peakuuu 3aMmelleHus] U TOPEHHUs), HaxOoXIEHHEe B MPUPOJE, IOJyYeHHEe U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUMN Psi. DTUJIEH U IPOIUIIEH —
MpOCTEHIlMe NPEICTABUTENN aJKEHOB: (U3MUECKME U XUMHYECKHE CBOWCTBA
(peakuuum TUAPUPOBAHUS, TAJIOTCHUPOBAHUSA, TUApATALlUM, OKUCIECHUS U
MOJIMMEPU3ALIMHN ), TOJTy4YE€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 um merunOyranueH-1,3: cTpoeHue, BakHeime
XUMHUYECKUE CBOMCTBA (peakuus nosmmepusauun). IlosryueHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psiji. ALIETUIICH
— TPOCTEHIIMI MpeACcTaBUTENIb ATKWHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (pEaKUuu r'ApUPOBaHUs, FAIOT€HUPOBAaHUsI, THIpaTaliH,
TOPEHHUS ), TOJyYEHHE U IPUMEHEHHUE.

Apenbl. ben3on: cocTa, cTpoeHue, (pU3MUECKUe U XUMHUUYECKHE CBOWMCTBA
(peakuuu rajJlor€eHUpPOBaHUsA U HUTPOBAHMS), IOJy4EHUE U MPUMEHEHUE. T01yon:
cocmae, cmpoeHue, (usuveckue U  XuMmuueckue Ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NoNyyeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTWueckas CBS3b MEXKIY YIJIEBOJOPOJAAMH, TPHUHAIICKAIIMMHA K
Pa3JIMIHBIM KJ1accaM.

[IpupoaHbie WCTOYHUKHU YriaeBOAOPOAOB. [IpupoaHbili ra3 M MOMYTHBIE
HedTsaapie Ta3bl. Hedth m e€ mpowmcxoxaenne. CriocoObl mepepadoTku HedTH:
MEPEroHKa, KPEKUHT (TEPMHYECKHUM, KaTaIUTH4YeCKuil), mupoim3. I[IpoaykTsl
nepepaboTk HepTH, X MPUMEHEHHE B TPOMBINIUICHHOCTH U B OBITY. KaMeHHBIH
YTOJIb ¥ TIPOYKTHI €T0 IepepadoTKH.

DKCIIEpUMEHTATIbHBIC METOJIBl HM3YUYCHHS BEIICCTB M HX IPEBPAIICHUN:
O3HaKOMJICHHE ¢ oOpaslaMu IJIaCTMAcC, KAydyKOB M PE3WHBI, KOJUICKIUH
«Hedptb» u  «¥Yromp», MOJEIUpPOBAHHWE MOJIEKYJ]  YIJIEBOJAOPOJAOB U
raJIOTCHOINPON3BOIHBIX, IIPOBEICHNE IPAKTHYCSCKON pabOThI: MOTYICHHE dTHIICHA
Y U3YYEHUE €T0 CBOWCTB.

Pacuérnble 3anayn.

Bblunciiennss mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOT'O BEILECTBA WU MPOJIYKTa PEAKIMH [0 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJIHOT'O U3 UCXOAHBIX BEIECTB UM MPOJTYKTOB PEAKIIUN).

Kuciopoaconepixanme opraHudeckue coeuHe HUsl

[lpenensHble OQHOATOMHBIE CHUPTHL. MeETaHOJ M 93TaHON: CTPOEHHE,
¢u3nyeckue M XMMUYECKHME CBOWCTBA (PEakluu C AKTUBHBIMH METaJJIaMHU,
rajloreHOBOIOPOJIaMH, TOpEHHE), NpHUMEHeHHe. BoJopoaHbie CBS3U MEXIY
MOJIEKYJIaMU CTIUPTOB. [{eificTBHe MeTaHoJIa U 3TaHOJIa HAa OPTaHU3M YeJI0OBeKa.

MHoOroatoMHbI€  COUPTHL. ODTHICHTJIUKOIb W TIUIEPHH: CTPOCHUE,
dusznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO IIEJIOYHBIMU
MeTaJUlaM1, Ka4eCTBEHHAs peakidsg Ha MHOTOATOMHbIE CrHpThI). JlelicTBue Ha
opraHu3M uenoBeka. [[puMeHeHne riauiepruHa U STHICHT TUKOJIA.

@deHOM: CTpOEHHE MOJEKYNIbl, (PU3NYECKHE W XUMHUYECKHE CBOMWCTBA.
Toxcuunocts penona. [lpumenenue dpeHona.

Anpaerunpl U Kemouvl. DoOpMaNbIETH, AallCTAIBACTHA: CTPOECHUE,
du3ndecKkne U XMMUYECKUE CBOWMCTBA (PEaKIMM OKHCIICHHS W BOCCTAHOBJICHUS,
Ka4eCTBEHHBIEC PEAKIINH), TOTy4YCHUE U TIPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ielbHbIE KAapOOHOBBIE KHUCJIOTHL. MypaBbUHAs W
YKCyCHasi KMCJIOThI: CTpOEHUE, PU3NUECKUE U XUMUYECKHE CBOWCTBA (CBOMCTBA,
o011mMe 11 Kjlacca KUCIOT, peakius 3TepuuKalum), moaydeHue U puMEHEHHE.
CreapuHOBasi M OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHACTIOT. MbLJIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxueie 3¢GuUpbl Kak NPOU3BOJHBIE KAapOOHOBBIX KUCHOT. [umpomnms
ci0xHbIX 3upoB. XKupsl. 'naponus xupoB. [Ipumenenne xupos. buonorudeckas
POJIb JKUPOB.



VYrneBoael: cocTaB, Kilaccudukauus — yriaeBogoB  (MOHO-, JH- H
rmoJMcaxapu/ibpl). [ roko3a — MpoCTermmii MOHOCAXapHl: 0OCOOCHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKHE U XUMHUYECKHE CBOWCTBA (B3aMMOJECHCTBHE C
ruapokcugoM meau(Il), okucmenne amMuadHBIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHUE, OPOXKEHHE TIIOKO3bI), HAXOXKJIECHUE B MPUPOJE, MPUMEHEHHE,
ouonorndeckas poib. Potocuute3. OpyKTO3a KaK N30MEP TIIFOKO3HI.

Kpaxman u nemmono3a kak npupoaHbie nojauMepbl. CTpoeHue Kpaxmana u
Hewmono3sl.  du3nueckne M XMMHUYECKHE CBOMCTBA Kpaxmana (THApOJH3,
KayeCTBEHHAs PEaKIIUs C HOJIOM).

DOKCIEepUMEHTATIbHBIE METOJIbl M3YUEHHs BEIIECTB M HX MPEBPAIICHUN:
MpoBeJeHUe, HaOMIOJICHUEe UM ONMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: FOPEHHE
CIIUPTOB, KaUE€CTBEHHbIE PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHHUE 3TaHOJIA
okcunom Meau(Il)), MHOroaToOMHbIX CHHUPTOB (B3aUMOJIEUCTBHE TJUIEPHUHA C
rugapokcugom meau(Il)), anmpaerugos (OkucIeHHEe aMMUAYHBIM PACTBOPOM OKCH 1A
cepedpa(l) u rugpoxcunom wmenu(ll), B3aumopeicTBUE KpaxMana C HOJOM),
MIPOBEAEHUE NPAKTUUECKON pabOThl: CBOMCTBA pACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaumn.

Bblunciienuss Mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOT'O BEILECTBA WM MPOAYKTa PEAKIMH [0 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJJTHOT'O U3 UCXOIHBIX BEILIECTB WM MPOJYKTOB PEAKIINH).

A3zoTCcoaepKallre OpPraHM4eCKUe COSTMHEHHUS.

AMUHOKHUCIIOTHI KaKk aM(oTepHbIe OpTaHUYECKHe coequHeHus. Pu3nyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKUCJOT (Ha MpUMEpE riuiuHa). buosoruyeckoe
3HAYEHUE aMUHOKUCTOT. [lentup!.

benku kak mpupoaHBIE BBICOKOMOJIEKYJSIpHBIE coequHeHus. llepBuunas,
BTOPUYHAS W TPETHYHAas CTPyKTypa OenkoB. XWMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIU3, IEHATypallHsl, KAUeCTBEHHBIE PEAKIINU Ha OEIKH.

DOKCMEepUMEHTATIbHBIE METOJIbl M3YUEHHs BEIIECTB M HX MPEBPAIICHUN:
Ha0JII0/IEHNE U OTNMCaHNE JEMOHCTPAIIMOHHBIX OMBITOB: IHATypalus OETKOB MpU
HarpeBaHUU, [IBETHbIE PEAKIIMH OEJIKOB.

BricokoMmoieKyJISIpHbIE COeTUHEHHS

OCHOBHbBIE MOHATHUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIHSSI MOJIEKYIIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIUHEHUUH —
MOJIMMEPHU3ALMS U OJTUKOHAEHCAIHSI.

DKCNEPUMEHTANIbHBIE METOJIbl M3YUEHHs BELIECTB M HX MPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3aMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJ1aCTMAcC,

Kay4yKOB.
MexnpeaMeTHbIE CBA3H.



Pearmuzanus MeXnpeIMETHBIX CBA3EH ITPY U3YYEHUU OPTraHNYEeCKOM XUMHUH B
10 xmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHE Kak OOIMMX €CTECTBEHHO-
Hay4YHbIX MOHATUN, TaK U MOHSATUM, SIBISIOMIUXCA CUCTEMHBIMU JJIsI OTIEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6ume ecTeCTBEHHO-HAYYHBIE TTOHSATHS: IBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
3aKOH, TEOpHUS, aHAJM3, CUHTE3, KiIaccu(ukamms, nepuoguIHOCTh, HAOIIOAECHHE,
M3MEPEHUE, SKCIIEPUMEHT, MOJETUPOBAHUE.

du3uka: Marepusi, DSHEpPrus, Macca, aroM, DJJEKTPOH, MOJIEKYIa,
SHEPTETUYECKUN YPOBEHb, BEIIECTBO, TEI0, OO0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (PU3MYECKHUE BETMUUHBI U €IUHUIIBI UX U3MEPEHHUS.

buonorusa: xnerka, opranm3m, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHUHTE3, OMOJOTUYECKH AaKTUBHBIC BellecTBa (OCNKH, YTrIeBOABI, KUPHI,
(bepMeHTBI).

I'eorpadusi: MuHepalibl, FOPHBIE TOPO/Ib, MOJE3HbIE HCKOMIAEMbIE, TOTUIUBO,
pPECYPCHL.

TexHONOoTUsl: MNUIIEBBIE MPOAYKTbl, OCHOBBI PAallMOHAIBHOTO MUTAHUS,
MOIOIIME CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTepUabl U3
HMCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPI'TAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHUU

XuMHuYecKuid 3yeMeHT. AtoM. Sapo aroma, H30TOMNBL. DJIEKTPOHHAs
000J104Ka. DHEPreTUYECKUe YPOBHH, TOAYPOBHU. ATOMHbBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeieNieHHsl 3JEKTPOHOB M0 OpOUTAIsiM B aroMax
AJIEMEHTOB NEPBBIX YETHIPEX NEPHUOI0B. DJIEKTPOHHASI KOHPUTypaLKsi aTOMOB.

[lepnoanueckuit 3akoH U Ilepuoanyeckas cucteMa XMMUYECKUX JJIEMEHTOB
. 1. Menpneneesa. CBsA3b NEpHOAMYECKOTO 3aKOHA U [lepnoanyeckoi cucTeMsl
xumu4eckux aneMeHToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TEOPUEU CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTM HU3MEHEHHUS CBONCTB XUMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX WMH TPOCTBHIX U CJIOXKHBIX BEIIECTB MO TPYMIaM M TEPUOJaM.
3HaueHUE MEPUONYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

CtpoeHue BellleCTBA. XUMHUUYECKass CBs3b. BHJBI XUMHUYECKON CBA3U
(KOBaJICHTHAsl HENOJISIPHAS M MOJSIpHAs, MOHHAsA, METaUIMYeckas). MexaHu3Mbl
o0pa3oBaHWs KOBAJCHTHOM XUMHUYECKOW CBsA3W (OOMEHHBIM W JOHOPHO-
aKuenTopHeii). BomoponHas cBA3b. BalleHTHOCTh. DJIEKTPOOTPUIATETHLHOCTD.
Crenenb okucaeHus. IOHbI: KAaTHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJIPHOTO  CTPOEHMS.  3aKOH
MOCTOSIHCTBA COCTaBA BEIIECTBA. T UMbl KPUCTAUTUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIMA KPUCTALINYECKOM PEIIETKH.

[lonsiTue 0 aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOUMAHBIE PACTBOPHI.
MaccoBast 107151 BEIIeCTBa B pacTBOPE.

Knaccudukarms HEOPTaHWYECKUX COEIMHCHUM. Homenknarypa
HEOpPraHMYECKUX BEIIECTB. [ €HeTHYecKass CBsI3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIMX K Pa3IUYHBIM KJIaCCaM.

Xumuueckas peakuusi. Krnaccudukanms  XUMHYECKHMX  peakuuid B
HEOPTraHMYECKON M OPraHuveCKOl XUMHUHU. 3aKOH COXPAaHEHHUSI MacChl BEHIECTB,
3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUU PU XUMUUECKUX PEAKIUAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3u4HbIX (akTopoB. OOpaTumbie
peakuuu. Xumudyeckoe paBHOBecue. @DakTopbl, BIMSKOIIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle larense.

DuekTposuTrudeckas auccormanus. CuibHbie U cadbie 35eKTpoauTsl. Cpena
BOJIHBIX PaCTBOPOB BEUIECTB: KUCJIasi, HEUTpaAJIbHASI, LIEJIOYHAs.

OKUCIUTENBLHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIIEPUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB M WX NPEBPAILCHUN:
neMoHcTpanus tadbmuil «Ilepuoguyeckas cuctemMa XumMuieckux snementoB /. .
MeHeneeBa», U3ydeHHE MOJEICH KPHUCTAUIMYECKUX PEIIETOK, HAOIIOACHHUE W
OTIMCaHUE JEMOHCTPAIIMOHHBIX 1 JJA0OPATOPHBIX OTBITOB (Pa3JI0KEHHUE MIEPOKCHU 1A
BOJIOPO/Ia B MPUCYTCTBUU KaTAIU3aTOPa, ONPEIEICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIPI0 YHUBEPCAIHHOTO WHAWKATOpPA, PEAKIMM HMOHHOTO OOMeHa),
MpOBeAEHHUE MPAKTHUECKOH paboThl « BusiHue pa3nnaHbix (akTOpOB HA CKOPOCTH
XUMHUYECKOU pEAKIIUID) .

Pacuérnrlie 3amaun.

Pacuérel 10 ypaBHEHUAM XHMHUYECKHUX peEakiuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJIb30BAHUEM IOHATHS «MaccoBas
J10JIs1 BELIECTBAY .

Heopranunveckasi xumusi

Hemerammer.  Ilomoxxenne HemeraiuioB B llepuonmyeckon  cucrteme
xumudeckux snemeHToB J[. M. MennmeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
du3nyeckue CBOWCTBA HEMETALIOB. AJUIOTPONHMS HEMETAUIOB (HAa IpuUMepe
KHCJI0poJia, cepbl, pocdopau yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEUIMX HEMETAIOB (TaJOT€HOB, CEPhI, a30Ta,
docdopa, yriepoga U KpEeMHHs)) W HUX  COCIMHEHHM  (OKCHJIOB,
KHUCJIOPOACOIEPKAIIMX KUCIIOT, BOJOPOIHBIX COCTUHEHUH).

[IpyMeHeHre BaKHENIINX HEMETAIUIOB U UX COCIUHEHUM.



Meraubl. Tlonoxxenue metauioB B Ilepuoandeckom CUCTEME XMMUYECKUX
anemenToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000I0UEK
atomMoB MeTayuioB. O6mme ¢uzuveckue cBoiicTBa MeTauioB. CIUaBbl METAUIOB.
DJEKTPOXUMUY €CKUM pSiJT HAMPSIAKEHUI METAIIOB.

XVMHUYECKHUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, Kaaui, KaJlbIUH,
MarHui, aTFOMUHUN, [IUHK, XpOM, KEJI€30, MEJIb) U UX COCTUHCHUM.

O6ume crnocoObl MoJydeHHss MeTawioB. [IpuMeHneHne MeTalioB B OBITY U
TEXHUKE.

DKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHUSI BEIIECTB M WX MPEBPAILCHUN:
M3yYEeHHUE KOJUICKIIMU «MeTalibl ¥ CIUIaBbl», 00pa3Il0OB HEMETAUIOB, PEIICHHE
AKCTIEpUMEHTAILHBIX 3aj]a4, HAOJIOJCHHE W OINUCAHHUE JEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICUCTBUE THIPOKCHIA ATFOMUHHUS C paCTBOPAMHU
KHUCJIOT U IIeJI0YeH, KaueCTBEHHBIC PEAKIIMK Ha KATUOHBI METAJLIOB).

Pacuérneie 3amaun.

Pacuérpel mMacchl BellecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, MAacce WM 00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMHM BEIIECTB,
pacu€rbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) TPOAYKTOB PEAKIIUU, €CJIU OJTHO
13 BEUIECTB UMEET IMIPUMECH.

XuMHUS ¥ dKU3Hb

Posib xumMuu B 00ecneueHUH 3KOJIOTHUYECKOU, SHEPTETUYECKON U MUILEBOM
0€30MacHOCTH, Pa3BUTUU MeIUIMHBI. [loHsATHE O HaydyHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIHM.

[IpenctaBnenuss 00 OOmMMX HAyYHBIX MPUHIUIAX TPOMBIIIIEHHOTO
MOJTy4YECHUS] BAKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB M MATEPUAIOB: BAXKHEMIINE CTPOUTEIHHBIC
MAaT€pUAIbl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEepamuKa,
MaTepUalIbl JJIsl AJEKTPOHUKH, HaHOMAaTepHUalibl, OPTraHUYECKUE U MUHEPAIbLHbBIC
ynoopeHus.

XuMHsi ¥ 3J0POBbE 4YEIOBEKA: IMpaBWa HCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBujia 6€30MacHOTO UCTIOIL30BAHUS MPETAPaTOB OLITOBOM XUMUH
B IIOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHble CBS3H.

Peamuzamus  MeXnpenMETHBIX CBA3€M TPU  HM3Y4YEHUM oOOmed u
HEOpraHndeckoi xumuu B 11 kimacce ocylecTBIsieTCsl 4Yepe3 UCMOJIb30BAHUE KaK
OOIMX EeCTeCTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHH, SBJISIOMIUXCS
CHCTEMHBIMU JJ151 OTIEJIbHBIX TPEAMETOB €ECTECTBEHHO-HAYYHOTO [IUKJIA.

OO01me ecTecTBEHHO-HAYYHBIE MOHATHS: Hay4dHbIM (PaKT, TMIOTE3a, 3aKOH,
TEOpUsl, aHaIM3, CHUHTE3, KiIaccupuKalus, NEPUOAUIHOCTb, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOAEIUPOBAHNE, U3MEPEHUE, SIBIICHUE.



®dusuka: MaTepus, SHEPTUS, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HUOH,
W30TOTI, PaJUOAKTUBHOCTh, MOJICKYJIA, SHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEJIO,
00BEM, arperarHoe COCTOSTHUE BEIIECTBA, (PU3UUECKUE BEIMIMHBI M €IMHHUIBI UX
U3MEpEHHUsI, CKOPOCTb.

buomornsa: xnerka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHTBI, BATAMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaJIbI, TOPHBIC TTOPOJIBI, ITOJIE3HBIC HCKOIIAeMbIE, TOTUIUBO,
pEeCypCHI.

TexHonorus: XuMu4deckasi IPOMBIIIICHHOCTh, METAJLTYPTHS, TPOU3BOICTBO
CTPOUTEIBHBIX MAaTEPHATIOB, CEIbCKOXO3SHCTBEHHOE IPOU3BOJCTBO, IHINECBAsS
MIPOMBINIICHHOCTh,  (papMarieBTHUECKass IPOMBIIDNICHHOCTh, MTPOU3BOIACTBO
KOCMETHYECKHX TIperapaToB, MPOM3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
AJIEKTPOHHAS IMPOMBITIIICHHOCTh, HAHOTEXHOJIOTHH.



IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMNN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIET'O OEPA30OBAHMA

JIMUHOCTHBIE PE3YJIbTATbBI

dI'OC COO ycranaBimmBaeT TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS
00yJaMUMHCS TPOTPaMM CpeaHero oOmero o0pa3oBaHMs (JTMYHOCTHBIM,
METanpeaMeTHbIM U TpeaMeTHbiM). HayyHo-meroguyeckoil OCHOBOM  uist
pa3padoOTKH MJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHS MPOTPaMM CPEIHEro 0OIIEro
00pa30BaHuUs ABISIETCS CUCTEMHO-/1EITEIHLHOCTHBIN ITOIXO/T.

B cooTBeTCTBUM € CHCTEMHO-IEATEILHOCTHBIM IOJAXOJA0M B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHS MNpeaMeTra « XHUMHUS» Ha YPOBHE CPEIHErO
00111er0 00pa30BaHNS BIICIIEHBI CJICTYIONIUE COCTABJISIOIIHE:

OCO3HaHHE OOYYaIOIMMUCS POCCUNUCKON TPaXKTAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTENBHOCTH U CAaMOOTIPEAEIICHUIO;

HaJIMYMEe MOTHUBAIIMU K 00yUEHUIO;

LIEJICHANPABIIEHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHUN JMUYHOCTH HA OCHOBE
KITFOYEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAAULIMI 0a30BOM HAyKN XUMUMU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYarOUMXCs PYKOBOJCTBOBATHCS B CBOEH
JESATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMU, NPUCYIIUMH LIETOCTHOM
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SIKOJOTUUECKOU KYIbTYPBI U CHOCOOHOCTH CTaBUTh
LEJIN U CTPOUTH )KU3HEHHBIE [IJIAHBI.

JIMYHOCTHBIE PE3YNbTAaThl OCBOEHUS MpeAMeETa «XUMUS» JOCTUTAIOTCS B
€IMHCTBE Y4yeOHOW M BOCIUTATENILHON JESATEIHbHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMH, COLIMOKYIIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IEHHOCTAM U
U HUIealaMl POCCUHCKOr0 TIpaKAaHCKOTO OOIIeCTBA, MPUHATHIMU B OOILECTBE
HOpMaMud U  TpaBWIaMH  TOBEJEHHUS, CHOCOOCTBYIOIIMMU  MpoOIEccaM
CaMOMO3HAHUSI, CaMOpPAa3BUTHS M HPABCTBEHHOTO CTAHOBJIECHHS JUYHOCTHU
00yJaroIIUXCA.

JINYHOCTHBIE pe3yJbTaTbl OCBOECHUS Ipeamera «XUMHS» OTPAKAOT
c(hopMHpPOBAHHOCTH OMbITA IMO3HABATENLHONW M TPAKTHUECKOW AesTENLHOCTU
00ydJarouMxcs Mo peaan3aluu MPUHATHIX B 00ILECTBE IEHHOCTEW, B TOM YHCIIE B
YacTu:

1) rpaKIaHCKOro BOCIIMTAHUS:

0CO3HaHMsI 00Y4arOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPAB U 00A3aHHOCTEM,
YB)XECHMS K 3aKOHY U ITPABOIIOPSIAKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMax M NpaBWiIaX MEKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW MACATEIHHOCTH NPHU CO3JaHUU
y4eOHBIX TPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITIOJHECHUH
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apTyMEHTHI IPYTHX [IPU aHAINU3€E Pa3IMYHbIX BUIOB YU€OHOU ACSITENLHOCTH;

2) IaTPHOTHYECKOT 0 BOCTIMTAHUSA:

[IEHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY W HAYYHOMY HACJCIUIO
OTEYECTBEHHOU XMUM;

YBOKEHHUS K TMPOIECCY TBOPYECTBA B 0O0JACTU TEOPUU U IMPAKTHUECKOTO
NPUMEHEHUS] XUMHUH, OCO3HAHUSI TOTO, YTO JOCTHKCHUS HAYKU €CTh PE3YJIbTaT
JUTMTENTHHBIX ~ HAOIOJICHUH, KPOMOTIMBBIX OJKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSITHHOTO TPY/a YUE€HBIX U IPAKTUKOB;

WHTEpECa W TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHH W TOCIEAYIOUIEM
aHaiM3e MHPOPMAIIMU O TIEPEAOBBIX JOCTHKEHUSIX COBPEMEHHON OTeUeCTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUSA:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBECHHUS,

CITIOCOOHOCTH OTICHUBATh CUTYAIINH, CBA3aHHBIC C XAMUICCKUMU SIBJICHUSIMU,
Y MIPUHUMATH OCO3HAHHBIC PEIICHHUS, OPUECHTUPYSACH HAa MOPATbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE U MOCTYIKH CBOUX TOBApHIIEH C
MO3UIMA HPABCTBEHHBIX M MPAaBOBBIX HOPM M OCO3HAHWE TOCIEIACTBHMA STHUX
MOCTYTIKOB,;

4) hopMUPOBAHUS KYJbTYPbI 310POBbSI:

MOHMMAaHMsI IIEHHOCTEH 3J0pOoBOr0 W Oe3omacHOro oOpa3a IKW3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PM3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

coOmoaeHust TpaBuwil 0€30MacHOTO OOpalleHus C BEIIECTBaMU B OBITY,
MOBCETHEBHOW )KU3HU U B TPYTOBOM JIESITENBHOCTH;

MOHWMAHUSl [EHHOCTH TMPaBWI WHAUBUAYATLHOTO U  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEJECHUS B CUTYAIUSAX, YTPOKAIOIIUX 37J0POBBIO U )KU3HU JIIOIEH;

OCO3HAHUS TMOCJEJACTBUN U HENPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT'0JIs1, HAPKOTUKOB, KypEHUs );

5) Tpyn10BOTO BOCIIUTAHMS:

KOMMYHHUKATUBHON  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeI0BATENhCKOM
AESITeNbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOM © APYrHMX BHUAAX
JeSITeNbHOCTH;

YCTAHOBKM HAa AaKTHUBHOE YYacTHE B PEIICHUH TMPAKTUYECKUX 3ajad
COIMATbHOM HANIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);



MHTEpeca K MPaKTUYECKOMY U3YUEHHIO IPOodeccHii pa3IMyHOro poia, B TOM
YHCJIE HA OCHOBE MPUMEHEHHUS PEIMETHBIX 3HAHUW 110 XUMUU;

YBAXEHUS K TPYAY, JIOISIM TPYZAA U pE3YyJIbTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATbHOW TPaCKTOPHUH
oOpasoBanus, Oyaymied mpodeccun W peaau3anui COOCTBEHHBIX KU3HEHHBIX
IJTAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CMIOCOOHOCTEN K XUMHUH, HHTEPECOB U
MOTpeOHOCTEN 00ITIECTRA;

6) 3K0J10rM4eCcKOro BOCIIUTAHMSA:

AKOJIOTUYECKH IEJIECO0OPA3HOT0 OTHOIICHUS K MPUPOJAE, KaK MCTOUHHUKY
CYIIECTBOBAHUS )KU3HH HA 3EMJIE;

MOHUMAHUS TJI00ATbHOTO XapakTepa SKOJOTHMYECKUX MpoOJieM, BIUSHUSA
AKOHOMHUYECKHUX IPOLECCOB HA COCTOSIHUE NPUPOAHON U COLIMAIILHOM CPEIBI;

OCO3HAHMSI HEOOXOJUMOCTH HWCHOJb30BaHUS JOCTWKEHUM XUMUU IS
pEeleHrs] BONPOCOB PAlMOHAIILHOT O IPUPOAONOIb30BaAHUS;

AKTUBHOTO HENPUATUS JACHUCTBHM, MPHUHOCAIIMX BPEH OKPYKAMOIIECH
MPUPOJHON cpelie, YMEHHUsI MPOTHO3UPOBATh HEOJIArONPUITHBIE IKOJIOTUYECKHE
MIOCJICACTBUS IPEANIPUHUMAEMBIX IEUCTBUN U MTPEAOTBPALLATH UX;

HaJIM4YMS PA3BUTOTO 3KOJOTUYECKOr 0 MBILIUIEHHUS, 3KOJIOTUYE€CKOM KYJIbTYPbI,
OIlbITa NEATEIbHOCTH DKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMHU B IO3HABATEIbHOM, KOMMYHUKATUBHOU U COLIMAIILHOU
OPaKTUKE, CHOCOOHOCTM M YMEHMSI AaKTUBHO MPOTUBOCTOSATH HJIEOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOT' O IO3HAHMS:

c(hopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHUMAHUS CHeuuUK XAMHUW KaK HayKd, OCO3HaHUS €€ poJu B
(GOopMUPOBAHUH PALMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IEIOCTHOTO
MPEACTAaBICHUSI 00 OKpPYXAroIleM MHUPE Kak O €IWHCTBE MPHUPOJIbl U YEIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH NTpoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUH JJII COBPEMEHHOU
UMBWIA3ALMK: B €€ T'YMaHUCTUYECKOM HANPABICHHOCTH W BAXXHOW pPOJU B
CO3JaH1H HOBOM 0a3bl MaTEpUAIbHOM KyJIbTYpPbl, PEIIEHUH II00aTbHBIX PO OJIeM
YCTOWYMBOI'O PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, JHEPTETUYECKOU, TUIIEBOU U
AKOJOTUYECKOM O€30MacHOCTH, B PAa3BUTUU MEAMIMHBI, 0OECIICUEHUU YCIIOBUMN
YCHEIIHOTO TpyAda M 3KOJOTHMYECKM KOMMPOPTHOM KU3HU KAXKIOTO uJieHa
00I11eCTBA;

€CTECTBEHHO-HAy4YHOU TIPAMOTHOCTH: IIOHMMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH MCIOJIb30BATh



[OJIy4aeMbl€ 3HAHUS IS aHAIM3a U 00BbCHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOASIIMX B HEM U3MEHEHUH, YMEHUS J1eNaTh 000CHOBAHHBIC 3aKTIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB M MMEIOLMXCS JAHHBIX C LENbI0 TMOJy4YeHHUs
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHus npoo6JieM B pealibHbIX )KM3HEHHbBIX CUTYAlIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATENbCKOM 1eATENbHOCTH;

TOTOBHOCTH UM CIOCOOHOCTM K HENpPEPHIBHOMY OOpa3oBaHUIO W
caM000pa30BaHMI0, K AKTMBHOMY IIOJIyY€HHIO HOBBIX 3HAHUM IO XUMHUH B
COOTBETCTBUU C ’KU3ZHEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/la B pPa3IMuHbIX cepax npodeccruoHanbHON
NeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3yabTaThl OCBOSHHUS YU4€OHOTO MpenaMeTa « XUMUus» Ha
YPOBHE CpEIHEro 001ero 00pa3oBaHus BKIIOYAIOT:

3HAUUMble T (GOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyJarOUmIUXCs
MEXKTUCIIUTUIMHAPHBIE (MEXKIPEAMETHBIC) 0OIIECHAYYHbIC MMOHATHS, OTPAXKAFOIIUE
[ENIOCTHOCTh HAay4yHOW KapTUHBI MHUpPa M CHEHU(PHKY METOJ0B TO3HAHMS,
UCITIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepwsi, BEIIECTBO, SHEPTHUs, SBJICHNUE,
MpoIiecc, CUCTEMa, HayYHBIH (DaKT, MPHUHIINI, THITOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIIeI0BaHNEe, HAOIOICHNE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHE);

YVHHBEpCaAJIbHbIC YUcOHBIC JACHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PEryJISITUBHBIC), obecrnieunBaroIme dbopmupoBanue (bYHKIIMOHATBHO T
IPaMOTHOCTHU U COIMATIbHON KOMIIETEHIIUN 00 Yy4aroIuXCs;
CIIOCOOHOCTH oOyyJaronmxcs WCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS U YHUBEPCAIbLHBIC YUCOHBIC
JIEUCTBUSA B [I0O3HABATEIIbHOU U COLMAIIbHO M IMPAKTUKE.

MeranpenMeTHble PE3yIbTATBl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHHIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBilaleHne  YHUBEPCAJbHBIMH  Y4eOHBIMHU NMo3HaBaTeJbHbIMH
JeldCTBUSIMHU:

1) 6a3oBbIe JIOTHUECKHE A€ UCTBUSA:

CaMOCTOSITETbHO  (OPMYJIMPOBaTh UM aKTyaIU3UpOBaTh  IpoOseEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENATh LENM JEATEIbHOCTH, 3a/aBas MapamMeTpbl U KPUTEPUU HX
JTOCTHKEHUSA, COOTHOCHUTH PE3YJIbTAThI ESITEILHOCTH C TOCTABJICHHBIMU LICJIIMU;

HCIIOJIb30BaTh MPU OCBOCHUU 3HAHWUW MPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIACIATh XAPAKTEPHBIE MPU3HAKU MOHIATUHA M YCTAHABJIMBATH UX B3aMMOCBS3b,



MCII0JIb30BaTh COOTBETCTBYIOIIME MOHSATHS 1JIs1 00BSCHEHUS OTIENbHBIX (AKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHMS W KpPUTEpHHM A KIacCU(UKAIMKM BEIIECTB H
XUMHUYECKHUX PEAKIUN;

YCTAaHABJIMBATh IPUYUHHO-CIICACTBEHHBIE CBS3HM MEXKIY HW3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTh JIOTUUECKHE PACCYXIEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, IIO
AHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEYMUS B PacCMaTpHBAEMBIX
SABJICHUAX, (DOPMYIMPOBATH BEIBOIbI M 3aKIIOUCHNUS;

MIPUMEHSATh B IPOLECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHN CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, IPEOOPa30BHIBATH MO/IEIbHBIE TPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »3JIEMEHTa, XHUMHUYeckas QopMmyna, ypaBHEHHE XHMHUYECKOU
peakuuMu — TpU pElIeHUH Y4eOHbIX IMO3HABATENbHBIX W MPaKTUYECKUX 3ajad,
MIPUMEHATh Ha3BaHHBIE MOJIEIIbHBIE MPEICTABJICHUS IS BBISIBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaEMbIX BELIECTB U XUMHUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIEA0BATENbCKHE 1€IICTBUA:

BJIQJIETh OCHOBAaMH METOJ0B HAYYHOI'O MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKIuii;

(opMynaMpOBaTh L€ U 33]]a41 UCCIIEI0BaHUs, UCIIOIb30BATh [TOCTABJICHHBIE
U CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
NO3HAHMSI ¥ OCHOBBI JIJIs1 (POPMUPOBAHMS TUMOTE3HI 110 MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYKJICHUM;

BJIAZICTh HABBIKAMM CaMOCTOATEIILHOTO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHUYECKHUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HAOMIOIATh 32 XOJ0M
MPOIECCa, CAMOCTOSITEIbHO TPOTHO3WPOBATh €ro pe3yabTar, (popMymmpoBaTh
0000111eHHS ¥ BBIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3YyIHTATOB UCCIIEIOBAHUS,
COCTABJIITH 000CHOBAHHBIN OTYET O TIPOIEITAaHHOU PadOTe;

npuoOpeTaTh OMBIT YYEHHYECKOW UCCIEAOBATENLCKOM M MPOEKTHOM
TSI TEIbHOCTH, TPOSIBISATH CIMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
IIOUCKY METOJOB PENICHUS MPAKTHYECKUX 337a4, NPUMEHEHHIO pPa3JIMYHbIX
METOJ OB IMO3HAHUS.

3) padoTa c unopmanueii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HHPOpManuu (HAydHO-
MOMyJsIpHAsl JIMTEpaTypa XMMHUYECKOTO COJepKaHUs, CIpPaBOUYHbIE MOCOOUS,
pecypcol MHTepHeTa), aHanu3upoBaTh UHPOPMALIMIO pa3IMYHbIX BUAOB U QOopM
IIPEACTABIICHUS, KPUTHYECKHU OLICHUBATh eé JOCTOBEPHOCTH u
HEIIPOTUBOPEUYHUBOCT;



dbopMyIHpoOBaTh 3aMPOCHl U MPUMEHATHh Pa3JIMIHBIE METOIbI TIPU MOUCKE U
oTtOope wuHpOpMaIMK, HEOOXOAUMOW JUIA BBIMIOJHEHUS Y4YEeOHBIX 3amad
OIPENEIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCIOJb30BaHUS HWH(DOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH U Pa3IMIHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATEIbHO  BBIOMpATh  ONTUMAIBbHYIO (OpMy  TpeacTaBICHUS
uHpopMaIuu (CxeMbl, Tpaduku, JuarpaMmbl, TAOJIHUIIBI, PUCYHKH U IPYTHE);

WCIIONb30BaTh HAy4YHBIA SI3BIK B KauyecTBE CpEACTBa Mpu padoTe ¢
XUMHUYECKON HHPOpMalMen: TMPUMEHSITh MEXIpeAMETHbIE ((pU3nueckue Hu
MaTeMaTU4YECKHE) 3HAKU M CUMBOJIBI, POpMYJIbl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh M MPEoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HarJIsi THOCTH.

OBJ1aieHH e YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU A€ iCTBUSIMM

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMO TEMBbI B XOJI€ AUATIOTa /WU
JIMCKYCCHUM, BBICKa3bIBaTh  HUjeH, GOPMYJIUpPOBaTH CBOM  NPEMJIOKEHUS
OTHOCUTEJIHHO BBITIOJIHEHUS IPEIJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAlMel Pe3yJbTaTOB MO3HABATEILHOW JIESITEILHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOJTHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKON PadOThI MO UCCIIEA0BAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, pealn3alii yueOHOTO MPOeKTa U (HOPMYIMPOBATH BHIBOIBI
10 pe3yibTaraM MPOBEAEHHBIX UCCICAOBAHUM MyTEM COTJIACOBAaHUS MO3UILIMNA B
X0J1e 00CYXICHUSA 1 0OMEHAa MHCHUSIMHU.

OBiajieHUue YHUBEPCAJbHBIMH PeryJAiTUBHBIMH 1€ HCTBUSIMU:

CaMOCTOATEIbHO IJIAHUPOBATh M OCYIIECTBIATH CBOKO IO3HABATEIbHYIO
JeSTEIbHOCTh, OMpeensis e Menu W 3aladd, KOHTPOJIMPOBATh M TIO0 Mepe
HEOOXOIMMOCTH KOPPEKTHUPOBATh TMPEAJIaracMblii  alrOPUTM JEUCTBUN TIpH
BBITIOJTHEHMM YYEOHBIX M HCCIIEAOBaTEIbCKUX 3a/ad, BBIOMpaTh HamOojee
3¢ deKkTuBHBIN cMOco0 WX pelieHus ¢ y4€TOM TMOJy4eHUs HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIHSIX;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH IeITETbHOCTH HA OCHOBE CaMoaHallu3a
Y CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHUA Kypca «OpraHuueckass XuMUSI»
OTPaXkaroT:

C(OpMUPOBAHHOCTh MPEJICTABICHUM O XMMHYECKOM COCTaBISIONICH
€CTECTBCHHO-HAYYHOW KapTUHbBl MHUpPA, POJHM XUMHUHA B T[O3HAHUM SIBJIICHUU



npupoasl, B (OPMHUPOBAHWU MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €&
(YHKIMOHATHHOM TPaMOTHOCTH, HEOOXOJUMOM /1JIs pEIleHUs] TPAKTUYECKUX 3a1a4
U 9KOJIOTUYECKH 0O0OCHOBAHHOTO OTHOILEHHS K CBOEMY 3J0POBbIO U MPUPOIHOM
cpexne;

BJIQJICHAE  CUCTEMON  XMMHYECKMX 3HaHMH, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralOMe IMOHATUSA (XMMUYECKMA JJIEMEHT, aroM, JJEKTPOHHAas
000J109Ka aTOMa, MOJIEKYJa, BAIEHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBSI3b, CTpYKTypHas dopmyna (pa3BEpHyTas U COKpaIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISIpHBII OOBEM, YrIepoJHbIH CKener, (QyHKIUMOHAIbHAs TpyMia,
pagukail, U30Mepusi, U30MePbl, TOMOJIOTHUECKUMN PSiJI, TOMOJIOTH, yTI€BO 0P OIbI,
KHCJIOPOJ Y a30TCOJIEpPIKAIIME COECIUHEHHS, MOHOMED, IMOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS] ); TECOPUH U 3aKOHBI (TEOPHUS CTPOEHUS
oprannyeckux Bemects A. M. BytiiepoBa, 3aKk0OH COXpaHEHUS MacChl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BIK XMUMHH, MUPOBO33PEHUYECKHE 3HAHUSA,
JeXKallie B OCHOBE MOHUMAHUS MPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
ABJICHUH, (PAKTOJIOTUUECKUE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HCIOJIb30BAHWM BAKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY U
MPaKTUUYECKOM ACSTENbHOCTH YEIIOBEKA;

C(hopMHUPOBAHHOCTh YMEHUIl BBISABIATH XApAKTEPHbIE MPU3HAKUA MOHITHM,
YCTaHABIMBAaTh UX B3aUMOCBSI3b, HCII0JIb30BATH COOTBETCTBYIOLIME MOHITHS MPU
ONMCAHUM COCTaBA, CTPOEHUS U MIPEBPAILICHUI OPraHUYEeCKUX COEIUHEHU;

c(hOpMUPOBAHHOCTh YMEHUU HCIOJb30BATH XUMHUYECKYIO CHUMBOJIUKY JIS
COCTaBJIEHHsSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpPAIIEHHOM)
GopMysl  OpraHMYeCKMX BELIECTB UM ypPaBHEHHH XUMHUYECKHX PEaKIHH,
M3TOTaBIMBaTh MOJENN MOJIEKYJ OPraHUYECKHUX BELIECTB I WIUTIOCTPALUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI O CTPOCHNS,

c(hopMHUPOBAHHOCTh YMEHUW YCTaHABJIMBATH MPUHAMJICKHOCTh M3YUECHHBIX
OPraHMYECKHX BEHIECTB MO HX COCTaBY M CTPOEHUIO K OINPEAEIEHHOMY
KJlaccy/rpynmne CcoeAuHEeHUd (yriaeBOJOPOJIbI, KHCJIOPOJ U a30TCOAEp Kallye
COCAUHEHUSI, BBICOKOMOJIEKYJISIPHbIE COCAWHEHMsI), JaBaTh MM Ha3BaHUS IIO
cucremarnueckoi HomeHnknarype (IUPAC), a Taxke npuBOAUTH TPUBUATIbHBIC
Ha3BaHMs OTAENbHBIX OPraHMYECKUX BEIIeCTB (ITWUJICH, NPOMWIEH, AlETHUJICH,
ATWIEHTJIMKOb, TIMUEPUH, (eHos, GopManbaeru], aleTalbIeru, MypaBbUHas
KHCJIOTa, YKCYCHAs KUCJIOTA, OJIEMHOBASA KUCJIOTA, CTEAPUHOBAS KUCJIOTA, TJIFOK034,
dpyKTO3a, Kpaxmai, HEJUI0I03a, TJIUIUH);

c(hopMHpPOBAHHOCTb YMEHHUSI ONpPEAENSATh BUABl XUMHUYECKOH CBS3U B
OPTaHUYECKUX COEAMHEHUSX (OIUHAPHBIE U KPATHBIE);



c(hopMHPOBAHHOCTh YMEHHS TPHUMEHSITh TIOJIOKCHHUS TEOPUU CTPOCHUS
opraandeckux BemecTB A. M. byTiepoBa 1151 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

chopMHpPOBAaHHOCTh yMEHHMI  XapakTepU30BaTb COCTaB, CTPOECHHE,
du3nuecKkue M XMMHYECKHE CBOWCTBA THUIUYHBIX MPEICTABUTEICH Pa3IMIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIWJICH, AllCTUJICH,
Oyramuen-1,3, merunOyraauen-1,3, OeH30J, METaHOJI, ATAHOJI, STHUJICHTJIMKOJIb,
TJIMIEpUH, (HEHOJI, aleTaubJerua, MypaBbUHas M YKCYCHas KHUCIIOTHI, TJIIOKO3a,
Kpaxmal, I1eJUTI0JI03a, aMUHOYKCYCHAs! KUCJIOTa), MILTIOCTPUPOBATh TEHETUUYECKY IO
CBSI3b MEXKIY HUMHU YPaBHEHUSMH COOTBETCTBYIONMX XMUMHUYECCKUX PEAKIMHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hopMHUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh HICTOUHHUKH YTJIEBOJOPOAHOTO
Cbipbsi (HepTh, NPUPOAHBIM Ta3, Yrojb), CIOCOOBI WX TEpepabOTKU U
MPaKTHYECKOe MPUMEHEHHE TIPOTYKTOB IePepadOTKH;

c(hopMHPOBAHHOCTh yMEHHUU TPOBOJWTH BBIUYUCICHUS TIO0 XUMHUYCCKAM
ypaBHEHUSIM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
pPeaKMy 10 HW3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIIECTB WM TIPOJTYKTOB PEAKIIUH);

c(opMUPOBAHHOCTh YMEHHUI BIAJE€Th CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METO/1aX HAYYHOTO MO3HAHMsI, UCTIOJE3YEMbIX B XUMUU TTPU U3YUCHHUH BEIIECTB U
XUMHYECKUX sIBJICHUH (HaOJI0IeHne, n3MepeHHe, SKCTICPUMEHT, MOICTIMPOBAHNUE ),
WCIIONIb30BaTh CHUCTEMHBIC XUMHUYECKUE 3HAHUS [l TPUHITHS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHUEM;

c(hopMHUPOBAaHHOCTH YMEHHI COOTIOAATH MPaBUIa OJIb30BAHUS XUMUIEC KO I
MOCYA0M W J1abopaToOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpPaBHJA OOpaIIeHUS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSAMH I10 BBIITOJHEHHIO JJAOOPATOPHBIX
XHUMHYECKHUX OIBITOB;

c(hopMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIMOJHATH XAMHUYSCKHMA
AKCIIEPUMEHT (TIPEBPAILICHHS OPTaHNYECKUX BEMICCTB TPH HAIPEBAHUH, ITOJTyIECHHUES
STUJICHA W W3yYEHHUE €ro CBOWCTB, KAUYEeCTBEHHBIC PEAKIMH OPTaHWYECKHUX
BEIIECTB, JCHATypalusi OEKOB NMPH HArpeBaHWM, LIBETHHIE PEAKIUU OENKOB) B
COOTBETCTBUM C TMpPaBWIAMU TEXHUKM OE€30MacHOCTH NpH OOpalleHUUu C
BelIECTBAaMM M J1a0OpaTopHBIM OOOpYAOBaHUEM, NPEICTABISATh PE3YJILTATHI
XAMHYECKOTO JKCIepUMeHTa B (opMe 3alucHh ypaBHEHUH COOTBETCTBYIOIINX
peakiuii 1 GopMyIMpOBaThH BEIBOJIBI HA OCHOBE ATHX PE3YJILTATOB,;

c(hopMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpOpPMAIUIO, TOJyJ9aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBAa MacCOBOM
uH(popMmanuu, IHTepHET U Apyrux);



C(OpMUPOBAHHOCT, ~ YMEHUW  COOJIOJATh  MpaBUiIa  DKOJOTUYECKHU
[eIeCO00pPa3HOT0 TMOBENEHUS B OBITY M TPYAOBOH NEATEIHHOCTH B IETSIX
COXpaHEHUs] CBOETO 3JI0POBBS M OKPY’KAIOIICH MPUPOTHON CpPEIbl, 0CO3HABAThH
OTIACHOCTh BO3JICHCTBUS HA XKUBBIE OPTAHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMas cMmbicha nokaszarens [1/IK, mosicHaTe Ha mpumepax cmocoObl
YMEHBIIIEHUS! W TPENOTBPAIICHUS WX BPEIHOTO BO3JACUCTBUS HA OPraHU3M
YeJI0BEKa;

TUIsT OOyJaronmXxcsl ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3JJ0POBBS: YMEHUE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XHMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX W CJA0OBHASIMX OOYYaroNMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeuHYI0 cucTeMy o0o3Hadenuit JI. bpaiig njs 3anucu XuMudecKux

bopMmyiL

11 KIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmass M HeopraHuyeckas
XUMUSD OTPAKAKOT:

c(OpMUPOBAHHOCTh NPEACTABIECHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KapTUHbBl MHUpPA, POJHM XUMHUHA B T[O3HAHUM SIBJIICHUU
Opuponabl, B (OPMHUPOBAHMM MBINUICHUS MW  KYJIbTYphl JIMYHOCTH, €&
(GyHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAUMOM IS PEIICHUS IPAKTHIECKUX 33129
¥ 9KOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M IPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHYECKHX 3HAaHUM, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAIONME MOHITHS (XUMUYECKHM 3JIEMEHT, aroM, M30TOI, S-, p-, d-
AJIIEKTPOHHBIE OPOUTAM aTOMOB, HWOH, MOJEKYJla, MOJb, MOJSIPHBIM OOBEM,
BAJICHTHOCTh, AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJICHTHAs, HOHHAs, METALIMYECKast, BOJOPOIHAS ), KpUCTAUIAYECKAs PEIIETKa,
TUNBl  XUMUYECKHX PEAKIUN, pacTBOpP, AJEKTPOJIUTHI, HEIIEKTPOJMTHI,
ANEKTPOJIMTUYECKAST JTUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON pEaKIMi, XUMHUYECKOE PABHOBECHE), TCOPUH M 3aKOHBI (TEOPHS
3JIEKTPOJIMTUYECKON aucconuannu, nepuoanyecku 3akod [[. M. Menneneesa,
3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAICHHS SHEPTUU
MPU XUMUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMUH,
MHPOBO33PCHUECKUE 3HAHUA, JISKAIIUE B OCHOBE MOHMMAHUSA NMPUYUMHHOCTH H
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUH, (DAaKTOJOTUUYECKHE CBEIAEHUS O CBOMCTBAX,
COCTaBe, MOJIyYUeHUH U 0€30TTaCHOM UCTIOJIb30BAHUH BAXKHEUIIINX HEOPTAHUUEC KU X
BEIIECTB B OBITY U MPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;



C(OpMUPOBAHHOCTh YMEHUH BBISBISATh XapaKTEPHbIC MPU3HAKU MOHSITUH,
yCTaHaBJIMBaTh UX B3aMMOCBSI3b, UCMHOJIb30BaTh COOTBETCTBYIOIINE OHATUS MPH
OTNMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHHI;

c(hopMHUPOBAHHOCTh YMEHUW HMCTIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJISI
coctaBlieHuss (QOpMynT BEHIECTB M  ypaBHEHUH XUMUYECKHX  PEaKIIUH,
cucteMarnueckyro HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHbI ra3, YIJIEKUCJbIA Ta3, aMMHakK, ram€Has
W3BECTh, HETaIl€Hass U3BECTh, MUTHEBAS COJIA, TUPUT U APYTHE);

c(hopMHUPOBAHHOCTH YMEHUI OTIPEIEISITh BAJICHTHOCTh U CTENEHb OKUCICHU S
XUMUYECKUX 3JIEMEHTOB B COEIMHEHUAX PA3JIUYHOTO COCTAaBa, BUJI XUMHUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAsA, METAJUTMYECKasi, BOJIOPOJIHAsI) B COCTUHEHUSX, TUII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BelIecTBa (aTOMHasl, MOJIEKYJISpHas,
MOHHAs!, METAUTMYECKAs ), XapaKTep CPebl B BOJHBIX PaCTBOPaX HEOPTraH MY €CKUX
COCAMHECHMH;

c(hopMHpPOBAHHOCTH YMEHUI yCTaHaBJIMBAaTh IIPUHAJIE)KHOCTD
HEOPTaHWYECKHX BEUIECTB MO HMX COCTaBy K ONpenelIEHHOMY Kiaccy/Tpynime
COEAMHEHHUN (ITPOCTHIE BELIECTBA — METAUIBl U HEMETAILIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(pOTEpHBIE THIAPOKCUABL, COJIN);

c(hopMHPOBAHHOCTh YMEHHM paCKPbIBATh CMbICI IEPUOIUYECKOTO 3aK0oHA J].
W. MenpeneeBa 1 JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, 00 BACHUTEIbHYIO
¥ TIPOTHOCTUYECKYIO (PYHKIIUM;

c(hopMHPOBAHHOCTh YMEHMI XapaKTEpH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHX »djieMeHTOB 1-4 mnepuonoB Ileproandyeckoid CHCTEMBI
xumudeckux 3yemeHToB JI. M. MenpaeneeBa, MCHOb3ys MOHATHSA «S-, p-, d-
ANIEKTPOHHbBIE opouTamm, «3HEPreTuYecKue YPOBHI», OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHX JIEMEHTOB U MX COECTMHEHUI
1o nepuojiaM u rpynnam [lepruoanyeckon cucteMbl XuMU4ECKUX d5ieMeHToB /1. 1.
Menpeneena;

c(hopMHpPOBAaHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBA HEOPTraHMYECKHWX BELIECTB PA3JIMYHBIX KIJACCOB,
MOJATBEPKATh CYIIECTBOBAHWE TI'€HETUYECKON CBA3H MEXKIY HEOPTraHWYECKUMHU
BELIECTBAMH C IMOMOILBIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINNA;

c(hopMHUPOBAHHOCTb YMEHHS KIacCU(UUIUPOBATH XMUMUYECKHE PEAKIUU T10
Pa3JIMYHBIM TpU3HAKaM (YHMCIIy U COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
¢ dexTy peakiuu, U3MEHEHUIO CTENEHEH OKUCIIEHHs 3JIEMEHTOB, 00paTUMOCTH
peaKkiuy, y4acTHIO KaTaln3aropa);

c(hopMHPOBAHHOCTh YMEHUH COCTABIISAITh YPAaBHEHUSl PEAKLMNA pa3IMYHbIX
TUTIOB, TIOJIHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIU HOHHOTO OOMEHA, Y4 UThI Bas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA;



C(pOpMHPOBAHHOCTh YMEHMIl MPOBOJUTH PEAKLIUHU, MOATBEPKIAIOLINE
KaYECTBEHHBII COCTAB Pa3JIMYHBIX HEOPTraHWYECKHUX BEILIECTB, PACIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX
BELIECTB;

C(hOPMUPOBAHHOCTh, YMEHUH PACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHBIX PEAKIMI TOCPEICTBOM COCTABIICHUS 3IEKTPOHHOT 0 OanaHca
ATUX PEAKLINN;

c(hopMHUPOBAHHOCTH YMEHHI OO BSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKO M
peaKIMu OT Pa3IUUYHBIX PAKTOPOB; XapaKTepP CMEILEHHSI XUMHUUECKOTO paBHOBECUS
B 3aBUCHMOCTH OT BHEIIHEero Bo3aeicTBus (nmpuniumn Jle [llatense);

c(hopMHUPOBAHHOCTh YMEHHI XapakTepU30BaTh XUMHUYECKHUE TMPOLECCHI,
JeKale B OCHOBE MPOMBIIUIEHHOTO MOJY4YEHHsI CEpHOM KHUCIIOThI, aMMHaKa, a
TaKKe CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAay4yHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMUYECKOT0 MPOU3BO/ICTBA;

c(hopMHUPOBAHHOCTh YMEHUU MPOBOJAMUTH BBIYUCIICHHUS C HMCIOJb30BaHUEM
MOHSITUSL «MAcCOBasl JI0JISl BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUN T'a30B
IIPU XUMUYECKUX PEAKIUAX, MacChl BEUIECTBA WK 00bEMA ra30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAaCCE€ WM 00BEMY OJHOTI'O U3 YYAaCTBYIOUIMX B PEAKIUU
BEIIECTB, TEIUIOBOrO 3(PQeKTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHs MaccChl
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTH YMEHMI COOIIOAATH ITPaBUIa OJIb30BAHNS XUMUUECKO I
NoCyJI0M U J1abopaTopHBIM 00OpPYIOBAHMEM, a TaKKe MNpaBHia OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH MO BBIMOJIHEHUIO JTaOOPATOPHBIX
XUMHYECKHUX OTBITOB;

Cc(hOpPMUPOBAHHOCTh YMEHHUM IUJIAHUPOBATh U BBHIMOJHATH XUMUYECKUH
DKCIEPUMEHT (pa3yIoKEeHUe MEPOKCUAa BOAOPOAa B MPUCYTCTBUU KaTaau3aTopa,
OTpeNieJIeHHe Cpeabl PacTBOPOB BEIIECTB C TMOMOINBIO YHUBEPCAIHHOTO
WHAUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKOU pEakiny,
peaKiMu MOHHOTO OOMEHa, KauyeCTBEHHBbIE peakiMu Ha cyhbdar-, kapOooHaT- u
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 I10
temam «Mertamnbsy u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKH
0e30MacHOCTH ITPU OOPAIIEHUH C BEIIECTBAMHU U JA00OPATOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YyJAbTaThl XUMHUYECKOIO0 JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIUil U (HOPMYyIMpOBaTh BHIBOJbI HA OCHOBE
ATUX PE3YJILTATOB;

C(hopMHUPOBAHHOCTh YMEHUIl KPUTHUECKH aHAJIM3UPOBATH XHUMUYECKYIO
uH(pOpPMaAUIO, MOJIY4YaeMyK) U3 pa3HbIX HCTOYHUKOB (CpPEICTBA MacCOBOM
KOMMYHUKaluu, IHTEpHET U Apyrux);



C(OpMUPOBAHHOCT, ~ YMEHUW  COOJIOJATh  MpaBUiIa  DKOJOTUYECKHU
[IEIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBOM NEATEIHPHOCTH B IETSX
COXpaHEHUS] CBOETO 3/I0POBBSI W OKPYKAIOUIEH MPUPOTHON CpPEbl, 0CO3HABAThH
OTIACHOCTH BO3JICHCTBHYSI HAa )KMUBBIE OPTAHU3MBI OTIPEAEIEHHBIX BEIIECTB, TOHUMas
cmbicn mokazarens [IJIK, mosicHaT, Ha mpumepax crmocoObl YMEHBIICHUS U
MPEIOTBPAILCHHS KX BPEAHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKA;

JUIsT OOyJaronmXxcsl ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37J0POBbBS: YMEHHE
MIPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XHMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX W CJA0OBHASIMX OOYYarONMXCs: YMEHHE HCIO0Jb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3Hadenuit JI. bpaing njs 3anucu XuMudecKux

bopMmyiL



TEMATHYECKOE INTAHUPOBAHHUE

10 KITACC
KosmuecTBo yacos DJIeKTPOHHBIE
HanMeHoBaHMe pa3ieioB U TeM (uud posbIe)
Ne n/mt Konrpoabubie | IIpakTuyeckue
NMPorpaMmabl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypcsl

Paznean 1. TeopeTnueckune 0CHOBBI OPraHu4yeCKOM XUMHUH

[Ipeamer opranmueckoi xuMuu. Teopust

https://chem-
1.1 CTPOECHUSI OPraHUUYECKUX COETMHEHUH A. 3 LTS
ege.sdamgia.ru/
M. byrneposa
Hroro no pazneny 3
Paznean 2. YrieBogopoasl
2.1 IT _ 2 https://chem-
. penesbHbIE YIIIEBOAOPOIbl — AJIKaHbI coe. sdameia ru/
29 HenpenenpHbie yriieBOOOPOIBI: aIKEHBI, 6 1 https://chem-
' KA CHBI, aJTKUHBI ege.sdamgia.ru/
https://chem-
2.3 A 2
pOMaTHUYECKHE YIIIEBOIOPOIBI coe. sdameiau/
24 IIpupoaHbIE ICTOYHUKY YIIIEBOJOPOIOB U 3 1 https://chem-
' uX nepepaboTka ege.sdamgia.ru/
Hroro no pazneny 13

Pa3znen 3. Kuciiopoaconepxkaime oprannieckne coexnHe HUsI

https://chem-

1 . D
3 Cnuptsl. @eHon 3 coc.sdameia.ru/
10 Anpneruapl. KapOOHOBBIE KUCTIOTHI. 7 1 https://chem-

Crnoxubie 3¢pupsl ege.sdamgia.ru/




https://chem-

33 YrieBoabl 3 coe. sdameia 1/
Hroro no pazgeny 13
Pa3neu 4. A3oTcoaepxkanme OpraHnyecKue coeuHe HUsl

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 w

ege.sdamgia.ru/

Hroro no pazgeny 3
Pa3neu 5. BoicokoMoJie KyJIsipHbIe cOeIMHEe HUSI

5.1 ITnactmaccel. Kayayku. Bonokna 2 % o
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeEM uug poBbie
Ne n/mt P Kontpoubnbie | IlpakTnyeckue (acpp )
NMPorpaMmbl Bcero o0pa3oBareJ/ibHbIE
padoThbI padoThI
pecypcebl
Paznen 1. TeopeTnyeckue 0CHOBbBI XUMHH
Ctpoenue atomoB. [lepuoanueckuii 3aKoH httos//ch
1.1 u [lepuonnueckas cucTeMa XMMUUYECKUX 3 LT
ege.sdamgia.ru/
anemenToB /1. 1. MeneneeBa
12 Ctpoenue BemecTBa. MHOTOOOpasue 4 https://chem-
' BEIICCTB ege.sdamgia.ru/
https://chem-
1.3 XUMUYECKUE PeaKInuu 6 1 1 _ttw
ege.sdamgia.ru/
Hroro no pazaen 13 utps://chemn-
pasAeIy ege.sdamgia.ru/
Pa3znea 2. Heoprannueckasi Xxumust
https:/chem-
2.1 Merasbl 6 1 TSI
ege.sdamgia.ru/
https://chem-
2.2 Hewmerannst 9 1 1 M
ege.sdamgia.rw/
)3 CBs13b HEOPraHUYECKUX U OPTAaHUYECKUX ) https://chem-
' BEIICCTB ege.sdamgia.ru/
https://chem-
Hroro no pazgeny 17 coe. sdameia 1/
Paznen 3. Xumusi M :KU3Hb
https://chem-
3.1 XuMUS U )KU3Hb 4 M
ege.sdamgia.ru/




Hroro no pazgeny

OBILEE KOJIMYECTBO YACOB IIO [TPOTPAMME

34







IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoumuecTBo 4yacos DJIeKTPOHHBIE
Ne Mara M@ poBbIE
Tema ypoxka Konrpoabubie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeJsIbHbIE
padoThbI padoTbI
pecypcsl
1 IIpenMer opraHn4ecKor XUMHUH, €€ 1 https://chem-
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE ege.sdamgia.ru/
Teopus cTpoeHHsI OpraHUYECKUX
2 coequHeHnil A. M. byrneposa, eé 1 hutpsy//chem:
a - Vi BYTICPOBa, ege.sdamgia.ru/
OCHOBHBIE ITOJIOKECHUS
[IpencraBnenue o KiaccupuKauu
3 OpraHu4ecKux BelecTB. HomeHnkarypa | https://chem-
(cuctemaTnyeckas) ¥ TpUBHAJIbHbIE ege.sdamgia.ru/
Ha3BaHMS OPTAHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB M CTPOCHUE, | https://chem-
TOMOJIOTUYECKUM psif ege.sdamgia.ru/
5 MeraH u 3TaH — npocrennme | https://chem-
IIPEJICTABUTEIIN aJIKaHOB ege.sdamgia.ru/
. https://chem-
6 AJKEHBI: COCTAaB U CTPOCHME, CBOMCTBA 1 ,
ege.sdamgia.ru/
7 DTUJIEH U TPOMUJIEH — MPOCTEHIIE 1 https://chem-
MIPEACTABUTENM ATKEHOB ege.sdamgia.ru/
g ITpakruueckas padota Ne 1. «Ilomydenue | 1 https://chem-
ATUJICHA U U3YYEHHUE €0 CBOMCTBY ege.sdamgia.ru/
9 Anxaguensl. byraguen-1,3 u | https://chem-

metunoyraaueH- 1,3. [lomyuenue

ege.sdamgia.ru/




CUHTCTHYCCKOI'O KaydyKa W PC3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHH A,

https://chem-

10 TOMOJIOTUYECKUH PsiA. ALETHUIIEH — :
L ege.sdamgia.ru/
MIPOCTEUIIMI NIPEICTAaBUTEIb ATIKUHOB
1 Berancnenus 1o ypaBHEHUI0 XUMHAYECKOM https://chem-
peaxkuun ege.sdamgia.ru/
12 ApeHbl: 6eH301 ¥ TOIyos. TOKCMYHOCTh https://chem-
apEeHoB ege.sdamgia.ru/
13 ['enernyeckas cBsA3b yIIIEBOAOPOIOB, https://chem-
NPUHAIEKANMX K pa3IMYHBIM KJIaccam ege.sdamgia.ru/
IIprpoaHbIE HCTOYHUKHU YIVIEBOJLOPOJIOB:
14 MPUPOHBIN Ta3 U MONMyTHBIE HEPTIHBIE hitps://chem-
pHp yr . ege.sdamgia.ru/
ra3pl, He()Th ¥ IPOAYKTHI €€ repepaboTKu
[IprpoaHbIE UCTOYHUKH YIIIEBOIOPOIOB:
. https://chem-
15 MPUPOJHBIN Ta3 U MOMyTHBIE He(TSHBIC Jameia ru/
5 ege.sdamgia.rw/
raspl, HeTh 1 MPOJYKTHI €€ nepepaboTKu
16 KonTponbHas pabota o pasueiy https://chem-
«YTIeBOI0POABI» ege.sdamgia.ru/
17 [IpenenbHbBIE OTHOATOMHBIE CTUPTHI: https://chem-
METaHOJ 1 3TaHoJI. BogoponHas cBs3b ege.sdamgia.ru/
13 MHOroaToOMHbIE€ CIIUPTHI: STHJICHIVIMKOJIb U https://chem-
MIMLEPUH ege.sdamgia.ru/
19 DeHoI: CTPOCHHE MOJICKYIBI, (PHU3NUYECKHE https://chem-
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHUE ege.sdamgia.ru/
20 Anbaeruapl: GopMambaeTHI U https://chem-
aneranbiaeruy. AleToH ege.sdamgia.ru/
71 OTHOOCHOBHBIE MPeIeTbHBIE KAPOOHOBHIC https://chem-
KUCJIOTBI: MypaBbUHAs U YKCYCHast ege.sdamgia.ru/




[Ipakrnueckas padota Ne 2. «CBoiicTBa

https://chem-

22 . :
pacTBOpa YKCYCHOM KHCIIOTBD) ege.sdamgia.ru/
CteapuHOBAs U OJICMHOBAS KUCIOTHI, KaK

23 €/ICTaBUTE CIIIMX KapOOHO https//chern-
1| TaBUTEIH BHICILINX HOBBIX :

pest p ege.sdamgia.ru/
KUCIIOT

24 MpbLta Kak COJTH BBICIIMX KapOOHOBBIX https://chem-
KHCJIOT, UX MOIOIICE JICHCTBHE ege.sdamgia.ru/
CnoxHbIe 3QUPHI KaK TPOU3BOTHBIC

https://chem-
25 KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIOKHBIX :
ege.sdamgia.ru/
a¢upoB

26 JKupsl: ruiponns, npUMEHEHHE, https://chem-
Ouosornyeckasi pojib KHUPOB ege.sdamgia.ru/
VYreBoJipl: cocTaB, KilaccuDUKAIIHSL.

N https://chem-

27 Baxueinme npeactaBUTENN: [IIFOKO3a, .

ege.sdamgia.ru/
¢pykTo3a, caxaposa

)3 Kpaxman u nemronosa Kak IpupoiHbIe https://chem-
MMOJIUMEPBI ege.sdamgia.ru/
KouTtponpsHas pabota no paszzaeny

29 «Kucnopoxacoaepxaimpe opraHu4ecKue https/chern-

uci TaHUYECKH .
POACOACPALTHE Op ege.sdamgia.ru/
COEIMHEHU S
https://chem-
30 AMWHBI: METUJIAMUH U aHUJIUH ;
ege.sdamgia.ru/
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE
https://chem-
31 OpraHUYECKUE COECIUHEHUS, X .
ege.sdamgia.ru/
ouonornyeckoe 3Hauenue. Ilentuant

1 benku xak mpupoaHbie https://chem-
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS ege.sdamgia.ru/

33 OCHOBHBIE ITOHSATHSI XHMHU U https://chem-




BBICOKOMOJICKYJISIDHBIX COC,I[I/IHCHI/Iﬁ

ege.sdamgia.ru/

OCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYIISIPHBIX COEIMHEHUM.

IImacTmaccsl, Kaydyku, BOJIOKHA

https://chem-
ege.sdamgia.ru/

OBILEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBIE
Ne Mara M@ poBbIE
Tema ypoka Kontpossbnbie | IlpakTnyeckue
n/m Beero u3y4deHusi | oOpa3oBare/ibHbIE
padoThbI padoTbI
pecypchl

| XUMHUYECKUM 2JIEMEHT. ATOM. DJIEKTPOHHAs | https://chem-
KOH(UTypaIus aTOMOB ege.sdamgia.ru/
Ilepuonnueckuii 3akoH u lleproauueckas

) CHCTEeMa XUMHUYECKUX djaeMeHToB JI. W. 1 https://chem-
MenpeneeBa, X CBsI3b C COBPEMEHHOMN ege.sdamgia.ru/
TEOpHElN CTPOCHUS AaTOMOB
3aKOHOMEPHOCTHU W3MEHEHUS CBOMCTB
XAUMHYECKUX AJIEMEHTOB U UX COETUHEHUN 11O

3 rpynmnam U rnepuojaamM. 3HaueHUe 1 https://chem-
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI ege.sdamgia.ru/
xuMudeckux 3yemenToB JI.1. Menaeneesa B
Pa3BUTHUH HAYKU
Ctpoenue BelecTBa. XMMUUYECKasi CBSI3b, €€

https://chem-

4 BHJIbI; MEXaHU3MbI 00pa30BaHUS 1 )

. ege.sdamgia.ru/
KOBAJICHTHOM CBsA3H. BoopoaHas cBs3b
BaneHTHOCTB. D€KTpOOTPUIIATENBHOCTD.

5 Crenenb okucnenus. Bemectsa | https://chem-
MOJEKYISAPHOTO Y HEMOIEKYIAPHOTO ege.sdamgia.ru/
CTPOEHHUS
[lonsiTue 0 IUCTIEPCHBIX CUCTEMAX.

5 " 1 https://chem-

CTUHHBIC U KOJIJIOUHBIE PACTBOPHI. .
p P ege.sdamgia.ru/
MaccoBas 107151 BEIIECTBA B pacTBOPE




Knaccudukamus u HOMEHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. | 'eHeTnueckas

https://chem-

7 ;
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3TUYHBIX ege.sdamgia.ru/
KJIaCCOB
Knaccudukanus XuMuueckux peakiuii B
HEOPraHUYECKON U OPraHUYECKON XMMUH.
https://chem-
8 3aKOH COXpaHEHUSI MaCcChl BEILECTB; 3aKOH :
ege.sdamgia.ru/
COXpaHEHMS U MPEBPALCHUS SHEPTUU NTPH
XUMHYECKUX PEAKIIUIX
9 CxopocTtb peakunu. OOpaTHMbIe peaKiuu. https:/chem-
XUMHUYECKOE paBHOBECHUE ege.sdamgia.ru/
[pakruueckas padora Ne 1. «BnusiHue
10 pasIUYHBIX ()AKTOPOB Ha CKOPOCTh tpsy/chern-
. p p ege.sdamgia.ru/
XUMHYECKON PEaKITum»
DunekrponuTrdeckas auccomnuanus. [lonstue
1 0 BojiopojiHOM Tniokazarene (pH) pactBopa. https://chem-
Peakuuu nonnoro oomena. ['maponms ege.sdamgia.ru/
OpPTaHUYECKUX U HEOPTAaHUUYECKUX BEIIECTB
OKUCITUTENBHO-BOCCTAHOBUTEIIbHBIC
https://chem-
12 peaxuuu. [lonsTre 06 snmexrponmnze .
N ege.sdamgia.ru/
pacmniaaBoOB U PaCTBOPOB COJIEN
13 KonTponwsHas paboTa mo pasueny https://chem-
«TeopeTnyeckre OCHOBBI XUMUM ege.sdamgia.ru/
Merannel, ux nonoxenue B [lepruoanyeckoit
CUCTEME XUMHYECKUX 3yieMeHTOB /1. M.
https://chem-
14 MeneneeBa 1 0COOEHHOCTH CTPOSHUS

atomoB. O6mme usznyueckne cBOKWCTBA

MCTAJJIOB

ege.sdamgia.ru/




CnnaBbl METAIJIOB. DJIEKTPOXUMUYECKUN PsiJT

https://chem-

15 . ;
HAIPSLKEHU W METAILIOB ege.sdamgia.ru/
XUMHUYECKUE CBOMCTBA BAXKHEHUIIIMX

16 ( i i 7 i https://chem-
METaJIJIOB (HaTpUi, KaJIui, KaabIlMi, MarHui ;

. pHH, > T, ’ ege.sdamgia.ru/
ATFOMUHUIN ) U X COSMHCHUHN

17 XUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX https://chem-
COeIMHEHN N ege.sdamgia.ru/

13 XuMHryeckre CBOMCTBA IIMHKA, JKele3a U UX https://chem-
COEIMHEHU I ege.sdamgia.ru/
[pakruueckast padota Ne 2. "Permenue

19 https://chem-
AKCIIEPUMEHTAIBHBIX 3aJ1a4 M0 TEME ;

p ., A ege.sdamgia.ru/
«MeTtanb»
Hewmerannel, nx monoxxeHue B

20 Ilepronnuecko cucTeMe XUMUYECKUX https://chem-
snemenToB J[. . MenaeneeBa 1 0COOCHHOCTH ege.sdamgia.ru/
CTPOEHHS aTOMOB
DU3NYECKHE CBOMCTBA HEMETAIIIOB.

71 Al ( https://chem-

JIOTPOITHS HEMETAJUIOB (Ha IpuMepe ;
P puMep ege.sdamgia.ru/
KUCIIOpOoJ1a, cephl, ochopa | yriieposa)

2 XHUMUUECKHE CBOKCTBA raJIOTEHOB, CEPBI U UX https://chem-
COeIMHEHN N ege.sdamgia.ru/

e XUMHYECKHE CBOWCTBA a30Ta, ocodpa u ux https://chem-
COeJIMHEHU ege.sdamgia.ru/

24 XUMHYECKHE CBOWCTBA yIIIEPO1a, KPEMHHUS U https://chem-
WX COEAUHEHU U ege.sdamgia.ru/

75 IIpuMeHeHNe Ba)KHEN X HEMETAJIOB U UX https://chem-
COEIMHEHN I ege.sdamgia.ru/

26 O0001IIEHrE U cHCcTEMAaTH3aIlMs 3HAHU 110 https://chem-




TeMe «Hemerannel». Beraucienns mo
YPAaBHCHUAM XUMHUYCCKUX peaKuHﬁ u
TCPMOXUMHUUYCCKHUC paC‘-IéTLI

ege.sdamgia.ru/

[pakruueckas padota Ne 3. «Pemenue

https://chem-

27 SKCHEPUMEHTAIBHBIX 3a71a4 110 TEME 1 5
p o ege.sdamgia.ru/
"Hemerasis!'"y
28 KoutponpHas pabora no remam «MeTabn» 1 https://chem-
u «Hemertaiisl» ege.sdamgia.ru/
29 Heopranuyeckue u OpraHM4ecKue KUCIIOTHI. | https://chem-
Heopranunyeckue u opraHnyeckre OCHOBAHU S ege.sdamgia.ru/
AmdoTepHble HEOPTaHUUECKHE U
30 OpraHM4ecKue CoeMHEeHUs. [ eHeTnueckas | https://chem-
CBSI3b HEOPTAaHUYECKUX U OPraHUYECKUX ege.sdamgia.ru/
BEIIECTB
Pone xuMuu B 00ecieueHNH 3KOJIOTHUECKOIA,
o o https://chem-
31 JHEPreTUYECKO U MUIIEBON O€30MacCHOCTH, 1 ,
ege.sdamgia.ru/
Pa3BUTHUH MEIULIMHBI
[pencraBnenust 00 0ONMX HAYYIHBIX
32 OPUHIIMIIAX IIPOMBIIIIICHHOTO MOJIYYSHUS 1 hitps://chem-
p Hv p ¥ ege.sdamgia.ru/
BA)KHEHNIIIMX BEIIECTB
33 YenoBek B MUpE BEMIECTB U MaTEPHUAIIOB 1 hitps://chem-
p B p ege.sdamgia.ru/
https://chem-
34 XUMHUSA U 310POBBLE YeJIOBEKA 1 _tpi
AP ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

» Xumus, 11 kmace/ IN'abpuensn O.C., Octpoymos I.I'., Cnagkos C.A.,
AxmmonepHoe o01ecTBo «M3marensctBo «IIpocBemnicanes
* Xumus, 10 kmace/ IN'abpuensin O.C., Octpoymos IL.I'., Cnagkos C.A.,

AxmmonepHoe ootmecTBo «M3marensctBo «IIpocBemnieaner

METOIANUYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

Xumus 10 kmacc METOAUYECKOE TOCOOUE

https://rosuchebnik.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.p

df

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
HUHTEPHET
https://chem-ege.sdamgia.ru/

POIII
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