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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XuUMHUM Ha YpPOBHE CpeaHEro oOmero o0pa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoii ®enepauun», TpeOOBaHUN K pe3yjibTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTEIBLHON MpOrpaMMbl cpeaHero oobmero oopazopanust (OOII
COQO), npencraBiaeHHbIX B DenepaqbHOM TOCYJApCTBEHHOM 00pa30BaTebHOM
cranaapre COO, ¢ yuérom KoHnenuuu npenojaBanust yaeOHOro npeamera « XuMus»
B oOpas3oBaTelbHbIX oOpraHuzanusx Poccuiickoit ®enepanuu, peain3yrommux
OCHOBHBIE 00pa3zoBaTelIbHbIE MPOTPAaMMBbI, U OCHOBHBIX MoyokeHU «CTpareruu
pasButusi BocnuTanusi B Poccuiickoit ®enepanmu Ha nepuoa ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY OJIXOJI0B K pa3paboTKe MpOrpaMMbl IO XUMUH, K ONPEICTICHUIO 0011IeiH
CTpaTeruu 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0yUYAIOIIUXCS CPEICTBAMU y4eOHOTO
npeamera «Xumus» a1 10-11 kmaccoB Ha 0a30BOM  YpPOBHE COCTaBHIIM
koHuentyanbubie mnonokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH,
collepKaHMsl, pe3ylbTaTOB OOy4YeHUS M TPeOOBaHUI K YPOBHIO MOATOTOBKHU
BBITTYCKHHUKOB.

XuMHUYECKOe oOpa3oBaHue, MoJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON  OpraHu3aliy, SBISAETCS HEOThEMJIEMOW YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM  ATalloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CUCTEME XHUMHUYECKOro 00pa3oBaHusl. DTH IEHHOCTH KAacaroTCs MO3HAHUS
3aKOHOB MPUPOIBI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYphl YeJIOBEKa, a
TaK)Ke PKOJIOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene. Peanuzyerca xumudeckoe oOpa3oBaHUE OOYyYaIOUIUXCs HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUsI CPEJCTBAMH YUeOHOTO MpeaMeTa «XHUMHS», COJIepKaHUE U
MIOCTPOCHHE KOTOPOTO OMpEJEIeHbl B MPOrpaMMe MO XUMHUU C YUETOM CHEru(UKu
HAyKd XUMHUHM, €€ 3HAa4€HUs B IO3HAHUM NIPUPOJbl U B MaTE€pUaJIbHOM KHU3HU
o0miecTBa, a Takke C y4y€ToM OOMMX Iefedl M MPHUHILHUIIOB, XapaKTePU3YIOIIHX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeIHero oOmiero oopasoBanus B Poccuiickoit
Oenepanun.

XuMusl Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK HIpaeT 0coOyio poJyib B
COBPEMEHHOMW IMBUJIM3AIUH, B CO3/IJaHUU HOBOM 0a3bl MaTepuabHOU KyIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMUPOBAHUE PALMOHAIBHOIO HAYYHOTO MBILIUIEHUS, B
CO3/1aHHE WEJOCTHOTO IMpPEACTaBICHUS 00 OKpYKAIIEM MHUPE Kak O EIUHCTBE
OpUPOJBI U YeJOBEKa, KOTopoe (opMHUpyeTCs B XMMHUU Ha OCHOBE IOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPYXXAKOUIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYSl C APYTMMH E€CTECTBEHHBIMM HAayKaMH, XUMUS CTala
HEOTHhEMJIEMON YaCTbl0O MHUPOBOM KYJBTYPbl, HEOOXOAMMBIM YCJIOBHEM YCIIEIIHOTO



TpyJla W KU3HM KaxJaoro uwieHa oOmiectBa. CoBpeMeHHas XHUMHSI Kak Hayka
co3ujarenbHas, KaKk HayKa BBICOKMX TEXHOJOTHI HalpaBlieHa Ha pelieHue
00aIbHBIX MOpOOJEM  YCTOMYMBOTO pa3BUTUS YEJIIOBEUECTBA —  CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MaCHOCTH U OXPaHbBI 3JJOPOBbSI.

B cootBeTcTBMM ¢ OOMIMMHU MENSIMU U TPUHIUIAMH CPEIHErO OOIIEro
oOpazoBaHusi cojepxanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbI YpOBEHD
W3YUYCHHUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HeoOX0AUMYIO UM JJIsl BRIPAaOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHEITHOTO BKJIIOUEHHUSI B )KU3Hb COLIMYMA, MPOJOJDKEHUs] 00pa30BaHus B Pa3IUUHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisitoniuMu ~ TipeMeTa  «XUMHUS»  SIBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumMus» U «OOm@as W HEOpraHuyeckas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISOTCS OCHOBBI 0a30BOM HayKH: CHUCTEMa
3HAHUW MO0 HEOPraHWYECKOW XUMHH (C BKJIIOUCHHEM 3HAHUU U3 OOIIeH XUMUU) U
opranuyecko xumuu. DOpMHUpOBaHUE JAHHON CHUCTEMbl 3HAHUNM TMPU H3YUCHUU
npeaMeTa 00ecreuynBaeT BO3MOKHOCTh pACCMOTPEHHUS BCETO MHOTO00Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuueckas Xumus» copMHUpOBaHa B MpPOrpaMme 10 XUMHUHM Ha OCHOBE
CHUCTEMHOT0 MOJIX0/1a K U3yUYCHHIO y4eOHOr0 MaTepuraia U 00yCIOBIIeHa UCTOPUUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUM Ha OINpPEACNIEHHBIX TEOPETHUECKUX YPOBHX. Taxk,
B Kypce OPraHMY€eCKON XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPHUH CTPOEHUSI OPTaHUUYECKUX COEIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX TMPEJCTaBICHUN O CTpoeHuu BemlecTB. CBeneHuss 00 M3ydaeMbiX B
Kypce BELIECTBAX JAKTCS B PA3BUTUM — OT YIJEBOJOPOJIOB 1O CIIOKHBIX
OMOJIOTUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opraHnyeckod XUMHM MOJIYYaroT
pasBuTHe CcHOpPMHUpPOBAHHBIE Ha YPOBHE OCHOBHOTO oOmero ooOpa3oBaHUs
NEpBOHAYAIbHBIE TIPEACTABICHUS O XWMHUYECKOW CBS3H, KIACCU(PUKAIMOHHBIX
IPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHHUSI, O XUMHYECKON
peakiuu.

[lon HOBBIM yrioM 3peHus B Tmpeamere «XuMHs» 0a30BOTO YpPOBHS
paccMaTpWBaeTCsl HW3Y4YEHHBIM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMs
TEOPETUUYECKUN MaTepral U (PaKTOTIOTUYECKHE CBEJACHHS O BEIIECTBAX M XUMUUYECKOU
peakuuu. Tak, B wyacTHocTH, B Kypce «OOImass W HEOPraHUYECKas XUMHUS»
00y4JarommMMcs MPEA0CTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE TIEPHOUIECKOTO
3aKOHA C OOIIETEOPETHYECKUX M METOJOJOTUYECKUX TMO3UIMMA, TIyO)Ke TOHSATH
UCTOpUYECKOE W3MEHEeHHe QYHKIHWKA OSTOTO 3aK0oHa — OT o0oOmaromei 10
OOBSCHSIONICH ¥ POTHO3UPYIOMIESH.

Enunas cuctema 3HaHWM O Ba)XKHEWINIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NPUMEHEHHH, a TAaK)KE€ O XUMHUUYECKUX PEaKIUsAX, MUX CYIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHUA JomnonHsAeTcsa B Kypcax 10 u 11 xkimaccoB anementamu
COJIep>KaHUsl, UMEIOITUMU KYJIbTYPOJIOTUUYECKUIN U IPUKIIATHON XapakTep. ITH 3HAHUS



CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XMUMUU C JPYTUMH HayKaMH, PACKPbIBAIOT
e€ poJib B O3HABATEIHLHON U MPAKTUYECKOU AEATEILHOCTH YEI0BEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B OOJACTU TEOPUH U MPAKTUUECKUX
MPUJIOKEHUI XMUMUU, TTIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TPOOJIEMaxX, CBA3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIUBATH
uHpopManMi0o W NOPUMEHAT, €€ Uil TOINOJHEHUsS  3HAHWM, pelIeHUs
VMHTEIUICKTYaJbHBIX W SKCIEPUMEHTAIBHBIX MCCIEAOBATEIbCKUX 3aJad. B 1enom
colepkaHue ydeOHOTro nmnpeaMera «XUMHUS»  JAHHOTO  YPOBHA — HM3Yy4ECHUS
OPUEHTHPOBAHO HA (OPMHUPOBAHUE Y OO0 YHAIOLIUXCS MUPOBO33PEHUECKON OCHOBBI JIJIsI
noHuManus  uwiocodpckux  uAeH, TaKUMX ~Kak: MaTepuadbHOE  €IMHCTBO
HEOPTraHUYECKOTO W OPTaHUYECKOTO0 MHpa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHUEM, IO3HABAEMOCTh MPUPOIHBIX SABJICHUN IMYTEM SKCIIEPUMEHTA U
pelieHrs  TPOTHBOPEUM  MEXKIYy HOBBIMH  (PakTaMuM U TCOPETHUYECCKUMHU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUH DKOJOTUYECKHX MpoOjeM, a
Takke MpobJieM cOepexeHUs IHEPreTUYECKUX PECYPCOB, CBHIPbS, CO3/IaHHS HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B mnnaHe pemeHus 3agad BOCIUTAHUA, Pa3BUTHUS W COIMATIM3AlUU
oOydJaromuxcs MPUHATBIE NPOTrpaMMON IO XUMHUHM TOAXOAbI K ONPEACIICHHUIO
COJICp)KaHMsI W TOCTPOCHUS MpeaMeTa IpeaycMaTpuBarOT  (GOPMUPOBAHUE
YHUBEPCAJbHBIX YUEOHBIX JCHCTBUM, UMEIONIUX 0a30BOC 3HAUCHUE JJI PA3TUYHBIX
BUJOB JESATENBHOCTU: pelieHuss mnpollieM, TIOWCKa, aHaiu3a U 00paboTKu
uHboOpMaIKi, HEOOXOMUMBIX IS TPHOOPETeHHs] OmbITa MPAKTHYECKOW U
UCCIIEN0BATEIBCKON IEITENIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUU XUMUMU.

B mnpakTtuke mnpernomaBaHusi XMMHUM KaK Ha YpOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus, TaK U Ha YPOBHE CPEJHEr0 OO0IIEero 0Opa3oBaHMs, MPHU ONpE/ETCHUU
COJIEpKATEIIbHONM XapaKTepUCTUKHU 1€JNeil HW3y4eHUs NpeAMEeTa HalpaBICHUEM
NEPBOCTEIICHHONW 3HAYMMOCTU TPAIUIIMOHHO TNpU3HAETCS (QOPMUPOBAHHE OCHOB
XUMHYECKOM HAyKd KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, MPaKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOT0 W3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJAMYECKOW TOYKH 3pEHUS TAaKOW MOAXOJ K ONPEIACIICHUIO LEIe H3y4YeHUs
IpeMETA SIBJIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pEHUS TJABHBIMU LEIAMH H3y4Y€HHUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sBAsIIOTCSA:

. dbopMupoBaHUE CHCTEMBl XUMHUYECKHUX 3HAHMH KaK BaKHEHIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOW JIEXKaT
KITFOUEBbIE TTOHATHUS, QyHIAMEHTAIbHBIE 3aKOHBI U TEOPUH XUMHH, OCBOCHHUE S3bIKA
HayKH, YCBOGHHME U  [OHUMaHUE  CYIIHOCTH  JOCTYNHBIX  0O0OOIIECHHI
MHPOBO33PEHUYECKOTO XAPAKTEPA, O3HAKOMIIEHME C HCTOPUENM HX pa3BUTUA U
CTaHOBJICHUS,

. dbopMHupoBaHUE W pa3BUTHE TNPEICTABICHUN O HAYYHBIX METOHaX
MO3HAHUSl BEIIECTB U XMMHUYECKHX pEaAKUU, HEOOXOAUMBIX MJii HPHOOpETEHUS



YMEHUN OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKHX SIBJICHUH, UMEIOIINX MECTO
B IPUPOJIE, B IPAKTUYECKOMN U ITIOBCEIHEBHOM KU3HU;

. pa3BUTHE YMEHUH © CHOCOOOB  JEATEIBHOCTH, CBA3AHHBIX C
HaOII0IcHUEM U OOBSICHEHHEM XMMHUYECKOI'O SKCHEPUMEHTA, COOJIIOICHUEM MPaBUII
0e30MacHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiay ¢ »tum, conepskarenbHasi XapaKTepHUCTHUKa LeJied W 3ajad U3y4eHHUs
IpeaMeTa B MporpaMMe Mo XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM TPUOPUTETAMH B CHUCTEME CpeaHero obmero obpazoBanus. CeronHs B
MpenoJaBaHud XUMHH B OOJbIIECH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMIIOHEHTE CoJiepkKaHus 00yUYeHHs, OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHHKA
oOmieoOpazoBaTeabHON  OpraHu3alydy, BIIAJCIONIEr0 He HAO0OpoOM 3HaHWM, a
(YHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CThb CHOCO0AaMHU U YMEHUSIMH aKTUBHOTO
NOJIyYE€HUS 3HAHUM U PUMEHEHHUS UX B PEAIbHOM KU3HU JUIsl pEIICHUS MPAKTUYECKUX
3a/1ad.

B cBsi3u ¢ 3TUM NpU M3y4YeHUU NpeaMeTa « XUuMUs» JOMUHHUPYIOIee 3HAaUeHHUE
NpUOOPETAIOT TAKUE EJH U 337241, KaK:

aganTamus OO0y4arolUMXCsl K YCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(bopMHUpOBaHUE UHTEJUIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CAMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NMPUHATHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHue 'y OOydYarOMIMXCA  KJIIOYEBBIX  HAaBBIKOB  (KITIOYEBBIX
KOMIIETEHIMI), HMEIOUIMX YHUBEPCAIbHOE 3HAYEHHE [UISl PaA3JIMYHBIX BHUIOB
NESTENBHOCTU: PEIIeHUs] MpoOseM, MOWCKa, aHamu3a U o0paboTKU HH(POpPMAIINH,
HEOOXOUMBIX IJIsl IPUOOPETEHUSI OIbITa JESTEIBHOCTH, KOTOpask 3aHUMAeT BaXKHOE
MECTO B IO3HAHUM XHMHHM, a TaKXKe Uil OLEHKA C IO3UIMI 3KOJIOTHYECKOU
0e30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XMMUYECKUX MPOIECCOB HA OPraHu3M
YeJoBEeKa U MPUPOJHYIO CPEAY;

pa3BUTHE I[I03HABATEIbHBIX HMHTEPECOB, WHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00YyYaIOIMMXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MPUOOpPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBHH C XKMU3HEHHBIMU MOTPEOHOCTSAMH, HCIIOIH30BAThH
COBpEMEHHbIE WH(GOPMAIIMOHHBIE TEXHOJIOTHUHU MJIs MOMCKAa W aHaiu3a y4eOHOW u
HAYYHO-TIOMYJISIPHON MHPOpMAIMU XUMHUYECKOTO COIEP KAHNUS;

(dopMupoBaHUE U pa3BUTHE Yy O0YYAIOMIMXCS aCCOLMATUBHOTO M JIOTHYECKOTO
MBILUICHNS, HaOII01aTeIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, HpPU IUJIAHUPOBAHUU U MPOBEIECHUM XUMHUUYECKOTO
JKCIIEPUMEHTA;

BOCIIUTAaHUE y  OOydamomuxcs YOeKIEHHOCTH B  T'YMaHUCTHYECKOH
HaIIpaBICHHOCTH XUMHUHU, €€ BaXXHOM pOJM B pELIEHUU TIJOOATBHBIX MpoOJIeM
PaLMOHAIBHOTO MPUPOIONOJIB30BaHMS, IMONOJHEHNS YHEPreTUYECKUX PECYPCOB U
COXPAaHEHHUS! MPHUPOAHOTO PAaBHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OEpEKHOIO
OTHOILLIEHUS K TMPHUPOAE U CBOEMY 3/I0pPOBBIO, a TaKXke NPUOOPETeHUs OIbITa



WCIIOJIb30BAHUSl TIOJIYYCHHBIX 3HAHWM Ui TPUHATAS TPAMOTHBIX pCEUICHUH B
CUTYaIUSIX, CBA3aHHBIX C XUMUICCKUMU SBIICHUSMH.
B yueb6HOM mitane cpennero oomiero oopasoBaHus npeameT «Xumus» 6a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOMN 00nacTn « ECTeCTBEHHO-HAyUHBIE TIPEIMETHI.
OO61iee 4yncao 4acoB, OTBEAEHHBIX JUISl M3YYEHHUS] XUMHH, HA 0a30BOM YPOBHE
cpeaHero oomiero oopasoBanus, cocrabiseT 68 yacos: B 10 kiacce — 34 vaca (1 gac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Hezeno).



COJEPKAHUE OBYYEHUA 10 KTACC OPTAHUYECKASA XUMMUSA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

IIpenmer opraHmyeckom XuUMHUU: €€ BO3HUKHOBEHUE, PAa3BUTUE U 3HAYCHUE
B MOJIYYCHUM HOBBIX BEIIECTB U MaTepuaioB. Teopusi CTPOECHUS OPraHUYECKHUX
coenunenuid A. M. BytnepoBa, €€ ocHOBHbIE TNOJOKEeHUS. CTpyKTypHbIE (HOPMYIIbI
opraHudeckux BeulecTB. ['omonorus, usomepusa. XuMUYECKas CBSI3b B OPraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBienne o kiaccupuKauuMyd OopraHuyeckux BemecTB. Homenkmatypa
OpraHUYeCKUX COCJUHEHUM (cUcTeMaTudeckas) U TPUBUAIbHBIC HA3BaHUS
BaXXHEHIIMX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEPUMEHTAJIbHBIC METOJbI M3YYCHUSl BEIIECTB M WX MPEBPAIICHUN:
O3HAaKOMJIEHHE C 00pa3laMu OpraHMYEeCKUX BEIIECTB U MaTepUallaMH Ha UX OCHOBE,
MOJIETMPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIEeCTB, HAOJIOJEHHE U OIHCaHUE
JIEMOHCTPAIMOHHBIX OMBITOB 10 TMPEBPAIEHUI0 OPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (IU1aBjIeHHE, OOYTIIMBAaHUE U TOPEHHE).

YriaeBoxopoasl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psn. MertaH u 3TaH —
OPOCTEHIINE TPEACTABUTENM aJKaHOB: (PU3NYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT W TOPEHHUsA), HAXO0XKACHHUE B MPHUPOAE, TMOJYyYECHUE U
IPUMEHCHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN Psf. DTWIEH W NPONHWIECH —
OpOCTEHIINE TMPEACTABUTENM aJKEHOB: (U3MYecKne M XUMHUYECKHE CBOMCTBA
(peakuuu  THUAPUPOBAHUS, TaJOTEHUPOBAHMS, THApPATAllMU, OKHUCIEHUS U
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OyramueH-1,3 u MetunOyraauweH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus nojauMmepu3auuu). [lonydyeHne CHHTETHYECKOIO
Kay4yyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psifl. ALIETUIICH —
IPOCTEHIIINI MPEACTaBUTEh AIKUHOB: COCTaB, CTPOEHUE, GU3NUECKUE U XUMHUECKUE
CBOMCTBa (peakUWu TUAPUPOBAHUS, TATOTC€HUPOBAHUS, THApPATALHUH, TOPEHUs),
MOJIyYE€HUE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakuuy TrajoreHUpOBaHUS U HUTPOBAHMS), MOJIYYEHHE U TMpPUMEHEHHE. 10ayon:
cocmas, cmpoenue, QuzuiecKue u Xumuyeckue colUCmaa (peaxyuu eaio2eHuposanus
U HUMPOBAHUsl), noydeHue u npumererue. TOKCUYHOCTh apeHOB. | 'eHeTu4ecKast CBSI3b
MEXK]y YII€BOAOPOAAMU, IPUHAJICKAITUMHU K PA3TUYHBIM KJIacCaM.

[IpuponHble WCTOYHHUKHA YIIIEBOAOPOAOB. lIpuponHbIi ra3 W NOOMYyTHBIE
Hedtaapie Tazpl. Hedts m e€ mpoucxoxaenune. CrocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKUW), nuponau3. [IpoayKTsl
nepepadoTku HePTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBII
YTOJIb ¥l IPOAYKTHI €ro mepepadboTKH.




OKCIEPUMEHTAJIbHBIC METOJbI M3YYCHUSl BEIIECTB M WX NPEBpAIICHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM IIacTMacc, KayuyyKoB U Pe3uHbl, Kosutekuu «HepTe» u
«YT0nb», MOAECIMPOBAHUE MOJEKYI YIJIEBOJOPOAOB H TAJOr€HONPOU3BOIAHBIX,
MIPOBE/ICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUJIEHA U U3yUYEHUE €ro CBOMCTB.

Pacuérnepie 3ana4u.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WJIM NPOAYKTa PEaKIHUHU MO HU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIHH ).

Kuciopoaconepskamue oprann4ecKue coeIMHEHHA

[IpenenbHple OOHOATOMHBIE CHUPTBL. METaHON M 3TAaHOJN: CTPOEHHUE,
dbu3nMUeckue W XUMUYECKHE CBOMCTBa (peakluu C aKTUBHBIMU MeETaulaMu,
raJIoreHOBOJIOPO/IAMH, TOpEHHUE), TMpUMEHeHue. BoaopoaHble CBSI3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJIA HA OPTAHU3M YEJIOBEKaA.

MHOroaToMHbI€ CIUPTHL. ITUIICHTIIMKOJb U TIULEPUH: CTpOeHUE, (PU3UIECKUE
U XUMHUYECKHUE CBOMCTBA (B3aMMOICHCTBUE CO MIETOYHBIMUA METaJlIaMH, KAUYeCTBCHHAs
peakKiysi Ha MHOrOaTOMHbIE CIUPTHI). JlelicTBUE HA OpraHu3Mm venoBeka. [Ipumenenue
[JIMLEPUHA U STUICHTIIUKOJIA.

@deHoN:  CTPOCHHE MOJIEKYJbl, (PU3NYECKHE UM XUMHYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anbaerunsl U kemoHwsl. PopMabACTU, alleTAIBETH/I: CTPOCHUE, (U3HUECKHE
U XMMHYECKHE CBOMCTBA (pEaKUHUH OKHUCICHUS M BOCCTAHOBJIECHUS, KAaUE€CTBEHHBIE
peaKium), NoJy4eHUE U IPUMEHEHUE.

OnHOOCHOBHBIE NpeJebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHASI U YKCYCHAs
KHACTIOTBI: CTpOCHHE, (U3NYECKHEe M XMMHYECKHE CBOMCTBa (CBOMCTBa, OOIIHME AJiA
KJ1acca KUCJIOT, peakuus 3TepuduKaIim), noiyyeHue u npumeHenue. CteapuHoBasi U
OJIEMHOBAsl KUCJOTHI KaK IMPEJACTABUTENHN BBICHIUX KapOOHOBBIX KUCIOT. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

Crnosxnble 3GUpBI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumerenne sxupoB. bruomorudeckas poib 5KUPOB.

VYrneBossl: cocTa, KiacCU(pUKAIKS yTrIEeBOAOB (MOHO-, U~ U MOJUCAXaPUIBI).
I'moko3a — mpocTedmmii MoOHOcCaxapuj: OCOOCHHOCTH CTPOSHHSI MOJISKYJIbI,
dusznueckre U XMMUYECKHE CBOMcTBa (B3ammojerictBue c¢ ruapokcunom menu(ll),
OKHUCJICHHE aMMHAYHBIM PacTBOpoM okcuiaa cepedpa(l), BoccranoBieHue, OpoKeHne
TJIFOKO3bI ), HAX0XKJECHUE B PUPOJIC, TPUMEHEHHE, Onoiornueckas posib. @OTOCHHTES.
@pyKTO3a KaK U30MEP IITFOKO3BI.

Kpaxman u nemnrono3a kak npupojHble noauMepbl. CTpoeHHE Kpaxmana U
ueuoao3bl.  du3nyeckre U XMMUYECKHE CBOMCTBA Kpaxmana (THIpOJIu3,
KaueCTBEHHAsl pEaKIUs C HOJIOM).

OKCINEPUMEHTAJIbHBIE METOJbl M3YYEHHUS BEUIECTB W WX NPEBPAIICHUN!
MpOBEJECHNE, HAOIIOJEHWE W OIMHUCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCIECHHE 3TaHOJIA
okcugoM wmenu(ll)), MHOrOaTOMHBIX CHUPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C




ruapokcugom meau(ll)), ampaeruaoB (OKHCICHHME aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokxcumom wmeau(ll), B3aumMopelcTBHE Kpaxmayia € HOJAOM),
MPOBEJICHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIOTHI.

Pacuy€rHble 3agaum.

Bbluncnenuss mno ypaBHEHMIO XHMHYECKOM peakuuu (Maccbl, 0OOBEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa pPEaKIMU IO H3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJAYKTOB PEAKIIHH ).

AzoTcoaepxalire OpraHuuecKue CoeIMHEHNU.

AMMHOKHUCIIOTHI Kak aM(oTepHble OpraHnveckue coenuHeHus. dusndyeckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMmepe TriunuHa). buosnorumyeckoe
3Ha4YeHUE aMUHOKHUCIOT. [lenTuap.

benku kak mnpupoaHBIE BBICOKOMOJICKYJISIpDHBIE coenuHeHus. [lepBuuHas,
BTOPUYHAS U TPETUYHAsT CTPYKTypa O€JIKOB. XHUMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATypalusl, KaueCTBEHHbBIE PEaKIIUU Ha OCIIKU.

OKCIEPUMEHTAJIbHBIC METOJbI M3YYCHUSl BEIIECTB M WX MPEBPAIICHUN:
HAOJIIOJIEHUE M ONMHUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATyparus OCIKOB IpHU
HarpeBaHWU, IBETHBIC PEAKIIUU OCITKOB.

BricokomoJiekyJIsipHbIE COeTMHEH NS

OCHOBHbBIC TIOHSATHS XMMHHU BBICOKOMOJICKYJISIPHBIX COCIMHEHUH: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPH3AlNH, CPEIHSIS MOJEKYJspHas
macca. OCHOBHBIE METOJBl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIWHEHHN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALUS.

OKCIIEPUMEHTAJIbHBIE METOJIbl HM3YYEHUs BEIIECTB M HMX NPEBPAIICHUN!
O3HaKOMJIEHHE ¢ 00pasliaMH MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzaius MeXXIpeaAMETHBIX CBSI3€H MPU U3YYEHUH OpraHUYeCcKOoN Xumuu B 10
KJIacCe OCYIECTBIIACTCA Yepe3 MCIOIb30BaHME KAaK OOIIMX E€CTECTBEHHO-HAYYHBIX
HNOHSATUN, TaK W TMOHATHM, ABISIOIIUXCS CUCTEMHBIMHM ISl OTIAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHA: SBJICHHE, HAy4YHbIH (aKT, TUIOTE3a,
3aKOH, TEOpHWsl, aHAW3, CHHTE3, KiIacCU(UKAIWs, MEPUOAUYHOCTh, HAOIIOACHHE,
MU3MEPEHUE, IKCIEPUMEHT, MOAECITUPOBAHUE.

®usuka: wMaTepusi, DJHEprusi, Macca, aToM, DJJIEKTPOH, MOJIEKYIa,
HSHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIEeCTBA,
(du3nyueckre BEIUUMHBI ¥ €IMHULIBI X U3MEPECHHUS.

buonorusi: kmetrka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTe3, OHMOJIOTHYECKHM AaKTUBHBIE BemecTBa (OETKH, YIJIEBOJBI, KHPHI,
bepmeHThI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOABI, TOJE3HBIE HCKOMAeMbIe, TOILIUBO,
PECYPCBIL.




TexHomorus: MUIICBBLIC IIPOAYKTbBI, OCHOBBI PAllMOHAIIBHOI'O ITUTAHWA, MOIOIINE
cpeacrna, JICKapCTBCHHBIC N KOCMCTHUYCCKHUC  IIPCIIapaThl, Marcpualibl U3
HCKYCCTBCHHBIX U CUHTCTHUYCCKNX BOJIOKOH.

11 KVTACC OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKUN 3JIeMEHT. ATOM. SApo atoma, U30TOMbl. DIEKTPOHHAsT 000JI0UKa.
DHepreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIC OpOMTaIH, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pacripejielieHus1 3JIEKTPOHOB MO OpOUTaIsIM B aTroMax JJIEMEHTOB
NEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpalnsi aTOMOB.

[Tepuonnueckunii 3akoH u [lepronnueckasi cucreMa XUMUYECKUX dJIEMEHTOB /1.
N. MenpaeneeBa. CBsizp mnepuoaudyeckoro 3akoHa u llepuoandeckoil CHCTEMBI
XxuMu4deckux aneMeHToB /J[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHMS CBOMCTB XHMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIINAaM U MEepHojiaM. 3HAUYCHHE
NEPUONYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenune BemiecTBa. XHUMHUYECKass CBs3b. BuUAbl XUMHUYECKOW CBSI3U
(koBaJieHTHAsl HEMOJIAPHAsT M TOJsApHAs, HWOHHAs, MeTajuinueckas). MeXaHU3MBI
oOpa3oBaHUs KOBAJCHTHOM XMMHYECKOW CBsi3u (OOMEHHBII H  JIOHOPHO-
aknenTopHeiil). BomopomHas cBsa3b. BalleHTHOCTB. DJIEKTPOOTPHUIATEIBHOCTb.
Crenensb okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MTOCTOSIHCTBA
coCTaBa BEIIECTBA. [HWIBl KPUCTAUIMYECKHX PEMIETOK. 3aBHCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[TonaTne o pucnepcHelx cucremax. VICTUHHBIE M KOJUIOWIHBIE PAaCTBOPHI.
MaccoBast 10JIs1 BeLIeCTBa B paCTBOPE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHCHUH. Homenxkmarypa
HEOPraHWYECKUX BEILIECTB. | eHeTnueckas CBsA3b HEOPraHWYECKUMX BELIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

XUMHYECKass  pPEaKIus. Knaccudukammss  XUMHYECKHMX  pEaKIUi B
HEOPraHUYECKON U OPraHUYECKOM XUMHH. 3aKOH COXPAaHEHUS] MAacChl BEIIECTB, 3aKOH
COXPaHEHHUsI U IIPEBPALLECHUS SHEPTUH TP XUMUYECKUX PEAKIIUAX.

CkopocTh peaknuu, €€ 3aBUCHUMOCTh OT Pa3IH4YHbIX (hakTopoB. OOpaTHUMBbIC
peakuun. XuUMHYECKOE€ paBHOBecue. DakToppl, BIMAIOLIME HAa COCTOSIHUE
xumuueckoro pasHosecus. [Ipuanun Jle [larense.

OnexkTponuTuyeckas aucconuanus. CuibHbIE U clladbie dekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, [ETOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIINU.

OKCHEPUMEHTAJIbHBIE METOJbl M3YYEHUs BEHIECTB W WX NPEBPAIICHUN:
neMoHctpauusa Tabnun «llepuoanyeckas cucTteMa XUMHUYECKUX dJieMEHTOB /I.
N. MenneneeBa», H3y4eHUE MOJEIEH KPHUCTALIMYECKUX PEIIETOK, HAOII0JEHUE
Y OMHUCaHUE JEMOHCTPAIMOHHBIX U Ja00OPAaTOPHBIX OMBITOB (Pa3yIokKEHUE MEPOKCUIA




BOJIOpPO/ia B MPUCYTCTBUM KAaTAJIU3AaTOPA, OMPEACICHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCAJIHLHOTO MHAMKATOPA, PEaKIMd HOHHOTO OOMEHa), MPOBEJICHUE
MpPaKTUYECKON paboThl «BnusiHue pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaxKuumn.

PacuérHbie 3amaum.

Pacu€Tpl 10 ypaBHEHHUSIM XUMUYECKUX PEAKIINI, B TOM YUCJIE TEPMOXUMUYECKUE
pacué€Thl, pacu€Thl C UCIIOJIL30BAHUEM TTOHATHUSL «MACcCOBas J0JI BEIIECTBAY.

Heopranuuyeckass xXumMus

Hemerannel. [lonoxenne HemetaiuioB B [lepnoandeckoil CuCTeMe XUMHUYECKUX
sanementoB JI. W. MengeneeBa U OCOOEHHOCTH CTpOeHUs aTOMOB. Dusnmyeckue
CBOMCTBa HEMETAJUIOB. AJLTIOTPONHUS HEMETAJJIOB (Ha MpUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yraepona).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,
docdopa, yriaepona u KpeMHHUS) U UX COSAUHEHUN (OKCHUIOB, KUCIOPOACOIEPIKAITUX
KHUCJIOT, BOAOPOJAHBIX COSTUHECHU).

[IprMeHeHne BaXXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUIA.

Metamibl. [lonoxenue metamwioB B Ilepmoanmdeckoil cUCTEME XUMHUYECKUX
anemenToB JI. U. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTayyioB. OO0mme Qusnueckue cBoiicTBa MeTaiioB. CIulaBbl METaIJIOB.
DIIEKTPOXUMUUECKUI Psil HAMPSHKEHU METAIIJIOB.

XUMHYECKHNE CBOMCTBA BAXKHEHIINX METAUIOB (HATpUM, Kalui, KaJbIUMH,
MarHui, aJlOMUHUM, [IUHK, XpOM, JKEJI€30, ME€/Ib) U UX COCTMHEHMUIA.

OO6mue crmocoObsl ToJydeHus: MeTauioB. llpuMmeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIIEPUMEHTAIbHBIE METOJ/Ibl M3YYEHHs] BEIIECTB M WX NPEBPAIICHUN!
U3ydeHrue KOJUIeKIMH «MeTaaabl W CIUIaBbl», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCTIICPUMEHTAIBHBIX 3a/1a4, HAONIOJEHWE ¢ ONHCaHWE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA QIIOMHUHUS C PacTBOPAMH
KHUCJIOT M II€JI0UeH, KaueCTBEHHBIC pEaKIIMK Ha KaTUHOHBI METAJIIIOB).

Pacuérnbie 3ana4u.

Pacuétel Maccel BemiecTBa WM 00bEMaA Tra3oB IO W3BECTHOMY KOJIMYECTBY
BEIIECTBA, MacCe WM 00bEMY OJTHOTO M3 YIACTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEaKIUMHU, €CJIM OJTHO U3 BEIIECTB
MMEET MTPUMECH.

XuMus U )KU3Hb

Ponp xuMum B oOecrie4eHHH SKOJIOTHYCCKOM, DHEPreTHYECKOW W ITHIIECBOM
0C301MacHOCTH, Pa3BUTHU MEIUIMHBL [loHATHE O HAyYHBIX METOJaX ITO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

IIpencraBnenus 00 OOIIMX HAYYHBIX MPUHIIMIIAX TPOMBIILICHHOTO MOTYyYCHUS
BaKHEMIINX BEIIECTB.




YenoBek B MHUpE BEIIECTB U MATEPUAIOB: BAXKHEHIINE CTPOUTEIIBLHBIC
MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEpaMHUKA, MaTepUAJIbI
IUTSL JIEKTPOHUKY, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIE YI0OPEHHUS.

XUMHS ¥ 3J0pOBbE YEJIOBEKA: IIpaBUiia HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuja OE30aCHOTO HMCIOJIb30BAHUS IpEenapaTtoB OBITOBOM XUMHUU
B [IOBCEIHEBHOU JXU3HH.

MeXnupeaAMeTHbIE CBA3H.

Peanuzanus MexnpeaMeTHbIX CBA3EH NpH U3yuyeHUH oOIIel 1 HEeOpraHMIEeCKOM
xuMuH B 11 Kinacce ocyliecTBiIseTcs 4epe3 UCIOIb30BAHUE KaK OOIINX €CTECTBEHHO-
HAay4YHBIX MOHATUM, TaK WU IIOHATUH, SBJSIOIIMXCA CHUCTEMHBIMU Ul OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmMe ecTecTBEHHO-HAyYHbIE MOHATHS: HAy4YHbIM (akT, rumnoresa, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuukanus, TMEepUOJAUYHOCTb, HAOIIOIEHUE,
JKCIIEPUMEHT, MOJEIINPOBAHNE, U3BMEPEHNUE, SIBIICHUE.

®dusuka: Marepus, SHEPIrus, Macca, aroM, dJIEKTPOH, IIPOTOH, HEUTPOH, WOH,
U30TOIl, PAaJMOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUU YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (U3MUYECKUE BEIMYMHBI U EIUHUIIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusi:  knetka, oOpraHu3M, 93KocHCTeMa, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpa¢usi: MuHepanbl, TOpHbIE MOPOJbI, IMOJIE3HbIE HMCKOINAeMble, TOIUIMBO,
peCypcehl.

TexHomorus: XUMHUYECKass NPOMBINUIEHHOCTb, METAJLIYPrUs, MPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEpUaIOB, CEIbCKOXO3SMCTBEHHOE IIPOU3BOJACTBO, IIHUIIECBasd
IIPOMBIIIJICHHOCTD, (dapmaneBTHYECKas IIPOMBIIIJICHHOCTD, IIPOU3BOJCTBO
KOCMETHUYECKUX IIPENaparoB, I[POU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTEpUAIIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.




INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHUHN HA BA30BOM YPOBHE CPE/JHEI'O OBIIIET'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TMpOorpaMM  CpeaHero oOmiero oOpa3oBaHusi (JIMYHOCTHBIM,
MeTaIpeJIMETHBIM U MpeAMEeTHbIM). HayuHo-mMeToquueckoil OCHOBOM i pa3paboTKu
IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOCHHS IMPOrpaMM CpeaHero ooiiero oOpa3oBaHUs
ABJIAETCS CUCTEMHO-AESATENBHOCTHBIN MOJIXO/I.

B cooTBercTBUM C CHUCTEMHO-IESTEIbHOCTHBIM TOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOEHUS MpeaMeTa « XMMUs Ha YPOBHE CPETHETO 0OIIEro
00pa30BaHus BbIJECICHBI CIEAYIOLIME COCTABIISIIOIIME:

OCO3HAaHHUE OOYYAIOIIUMHUCS POCCUMCKON Tpa)KJaHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

LEJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HA OCHOBE
KITFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloIIMXCS PYKOBOACTBOBAThCS B CBOEH
JESTENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMHU IIETOCTHOM
CUCTEME XHMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YME MPaBOCO3HAHUSI IKOJIOTHYECKON KyJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
[IEJIM U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMera «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Yy4eOHOM W BOCHUTATENBHOM JESITEIBHOCTH B  COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU U
ujealaMi POCCUICKOTO IPaKJaHCKOT0 00IeCTBAa, MPUHSATHIMU B 00111€CTBE HOPMaMU
U TpaBWIaMH TIOBEJEHUs, CIOCOOCTBYIOIIMMH IMpoIlleccaM  CaMOIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH 00 YyUarOIINXCS.

JIndHOCTHBIE  pE3yNbTaThl OCBOCHHUS MmpeaMera «XUMHUS»  OTPAKAIOT
c(OPMHPOBAHHOCTh OMbITA T[IO3HABATEJILHOW M TMPAKTHUYECKOW JIESITEIIbHOCTH
oOy4JaromuXxcs MO0 pean3alii NPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOTr0 BOCIUTAHMS:

OCO3HaHHS 00YYaIONUMHUCA CBOMX KOHCTUTYIIMOHHBIX IMpaB M 00sI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

OPEACTaBICHUS O COLUUAJIBHBIX HOPMax M TMpaBWiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JI€SATEIBHOCTH MPU CO3JAHUU YUEOHBIX
MPOCKTOB, PEIIEHNN YYeOHBIX M MO3HABATEIBHBIX 33/1a4, BBHIITOJHCHUA XUMHUYECKHX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY U
apryMEHTBI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS .



IIEHHOCTHOT'O OTHOIICHUS K HWCTOPHYECKOMY H HAyYHOMY HACJICIHIO
OTCYECTBCHHON XUMMH;

yBOXCHHUS K IIPOIECCY TBOPYECTBA B OOJACTH TEOPUH W TMPAKTHYECKOTO
MPUMEHEHUSI XWUMHH, OCO3HAHHUS TOTO, YTO JOCTIDKCHUS HAYKH €CTh pPe3yJbTaT
JUTMTETTFHBIX ~ HAOJNIONCHHWHA,  KPOMOTIMBBIX  OKCIEPHUMEHTAIBHBIX  ITOHUCKOB,
MMOCTOSTHHOTO TPY/la YUYEHBIX U MMPAKTHKOB,;

WHTEpeca M MO03HABATEILHBIX MOTHBOB B MTOJIYYCHUH U MOCIICAYIONIEM aHAIIN3E
nH(OPMAITH O TTEPEIOBBIX TOCTIKCHUAX COBPEMEHHON OTEYECTBEHHON XUMHUH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYyAIlMH, CBS3aHHBIE C XUMUYCCKUMH SIBICHHUSMH,
U TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh HAa MOpPAJIbHO-HPaBCTBCHHBIC
HOPMBI ¥ [ICHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TIOBEJCHHE W IOCTYNKH CBOWUX TOBAPHIICH C
MO3UIMH HPABCTBCHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE IIOCJICACTBHA DTHX
MOCTYITKOB;

4) popMHUpOBaHHUS KYJbTYPbI 310POBbSI:

NOHMMAHUS IIEHHOCTEH 370poBOro M  Oe30macHOro oOpas3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUsT TIpaBWJI 0€30MacHOTO OOpaIlleHHWs C BeleCTBaMU B  OBITY,
TIOBCETHCBHOM JKU3HH M B TPYJIOBOH JCATCIIBHOCTH;

NMOHMMAaHWS IEHHOCTH TPaBWJI HWHJIWBHIYAJIBHOTO M  KOJUICKTHBHOTO
0€301acHOT0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOMIUX 30POBBIO M KU3HHM JIIOJICH;

OCO3HAHMS TIOCIICJICTBUI W HENPHUATHS BPEIHBIX MPUBBIYCK (YHOTPEOIICHHS
AJIKOT0JISI, HAPKOTUKOB, KYPCHUS );

5) Tpy/10BOr0 BOCIIUTAHHS:

KOMMYHUKATHBHOW  KOMIICTCHTHOCTH B y4eOHO-UCCIIeI0BATEIbCKON
JCSATEITBHOCTH, OOIIECTBEHHO T0JIC3HOM, TBOPUYSCKOW U APYTHX BUIAX JCSITCIbHOCTH;

YCTAaHOBKHM Ha aKTHUBHOE YYaCTHE B PEIICHUU MPAKTHYCCKUX 33J1a4 COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeCa K MPAKTHICCKOMY H3YYCHUIO Mpodeccuid pa3IndyHOTO PojJia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHHUS K TPYY, JIOIAM TPyAa U pe3ysibTaTaM TPYI0BOH JeITCIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBUAYAJIBHOM  TPACKTOPHUH
obOpasoBanus, Oyaymiel mpodeccuu U peanu3anui COOCTBEHHBIX JKU3HCHHBIX IIJIAHOB
C y4€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JTI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTHUYECKH I1eJIeCO00pa3HOr0 OTHOMICHHUS K MPUPOJAE, KaK HCTOYHHUKY
CYIIIECTBOBAHMS )KM3HHM Ha 3eMIIC;



MOHUMAaHUS TIJ100aIbHOIO XapakTepa SKOJOTHYECKUX MpoOJeM, BIUSAHUS
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSIHUE IIPUPOJHON U COLIMATIBHOU CPEbI,

OCO3HAHMS HEOOXOIMMOCTH UCIOJIb30BAaHUS JOCTUKEHUN XUMHUU JJI pEeLICHUS
BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HENPUATUA NEHCTBUH, IPUHOCIAIUX BPEI OKPYKAIOLIEH IPUPOIHOU
cpelne, yMEHHs NPOrHO3UPOBATh HEOIArONpHUSTHBIE SKOJOTMYECKHE MOCIEACTBUS
NPEANPUHUMAEMBIX JTEUCTBUU U ITPEIOTBPALLATH UX;

HaJIM4Yusl Pa3BUTOIO DKOJOTMYECKOIO MBIIUICHUS, dKOJIOTHYECKON KYJIbTYPBHI,
OIBITa AECATEIBHOCTH HKOJOIMYECKON HAIIPABICHHOCTH, YMEHUSA PYKOBOJICTBOBATHCS
MU B [T0O3HABATENbHON, KOMMYHUKAaTUBHON U COLIMAJIBHOM MPAaKTHKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOJIOTUH XeMOpoOHH;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHOMN MPAKTUKU;

NOHMMAaHHUS CcheuuUKd XUMHUM KaK HayKd, OCO3HaHusi €€ poJid B
(GbOopMHUpPOBaHUHU PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3[JaHUHM LEJIOCTHOTO
Npe/CcTaBleHus 00 OKpYyKarolleM MHpE KaK O €IUHCTBE NMPHUPOJbI U YEJIOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIeHHH Mpo0ieM CoXpaHeHUs
IIPUPOJHOTO PABHOBECUS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMUU ISl COBPEMEHHOMN ITUBUITU3AIINHN
B €€ I'yMaHHCTHYECKON HANpaBICHHOCTH M BaKHOW POJM B CO3JaHMM HOBOW Oa3bl
MaTepUalbHON KYJbTYpbl, PEIICHUN IJI00AIBHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS
YeJI0BEYECTBA — CBIPbEBOM, DHEPIreTUYECKOM, IHIIEBOM U DKOJIOTMYECKOU
0€30MacHOCTH, B Pa3BUTUH MEIULMHBI, 00ECTIEYEHUH YCIOBUI yCIIEUIHOIO TpyJa U
HKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKI0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAaHHsS CYIIHOCTH  METOJOB
[O3HAHUS, HCIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIOJIb30BaTh
HOoJyyaeMble 3HaHUS JUId aHajdu3a U OOBSICHEHMS SIBICHUN OKPY’KAIOLIEro MHpa U
OPOUCXOAAIIUX B HEM HM3MEHEHUHN, YMEHHs JeaTh 00OOCHOBaHHbBIC 3aKIIOUYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB M MMEIOUIUXCS JAHHBIX C IIEJbIO MOJYyYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO ~HCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHys Ipo0JIeEM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbLCKOU NESATENBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HENpPEphIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K aKTHUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUW 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iuYHbIX cepax mpodeccrHoHaNIbHON
NEATEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI



MertanpenMeTHbie pe3yJdbTaThl OCBOSHMS y4eOHOro mpeamera «XuMUS» Ha
YPOBHE CPEIHETO 00111ero 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIC ISt dbopmupoBaHuUs MUPOBO33PECHUS oOyyJarommxcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIE TOHATUS, OTPaXKaIOIIHUE
[[ETOCTHOCTh HAyYHOW KapTUHBI MHUpa © chnenuduKy METOJ0B TO3HAHUS,
WCIIOJb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, DHEPTHs, SIBICHHE,
MPOIIECC, CUCTEMAa, HAY4YHBIM (paKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yHUBEpCaJbHbIE y4YeOHBbIC JeHCTBUsI (TIO3HABATENIbHBIE, KOMMYHUKATHBHBIC,
peryisTUBHBIE), oOecreunBatone GopMupoBanne PyHKIIMOHATBHOU IPaMOTHOCTH U
COITMAIbHOM KOMITETCHITUN 00Yy4aroImmnXcs;

CIOCOOHOCTh 00YUAIOIINXCSI UCTIONB30BaTh OCBOCHHBIE MEKIUCIIUTUTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE ICHUCTBHUS B MO3HABATEIbHON
U COITMATILHOM MpPaKTHUKE.

MertanpenMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH TI03HABATEILHBIMH, KOMMYHHKATUBHBIMHU U PETYJISTHBHBIMH JICHCTBUSIMH.

OsJaanenune YHUBEPCAJIbLHBIMHU Y4eOHBIMH MO3HABATEJIHLHBIMHU
AeVCTBUAMM:

1) 6a30Bble JJOrHYecKHe JeHCTBUS:

CaMOCTOSITEILHO (DOPMYJIMPOBATH M aKTYaJTU3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IEIISIMU;

UCIIOJIb30BaTh IPU OCBOCHUHM 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpHbIE NMPU3HAKU TMOHSITUW W YCTaHABIMBATH WX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONINE TMOHATHS JUIS OOBSICHEHUS OTICIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH JIJIS KJIAaCCH(UKAITUN BEIIECTB U XUMHUICCKHIX
peaKiuu;

yCTaHABIMBATh IPUUYMHHO-CJICJACTBEHHBIE CBSI3M MEXAY  H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE pacCyXJAeHUsS (MHIYKTUBHBIC, JEAYKTHUBHBIC, IIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pacCcMaTpPpHUBAEMBIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIbI U 3aKJIFOUCHUSI;

MPUMEHATh B MPOLECCE MO3HAHMS, UCIOJIb3YEMbIE B XUMHUM CHUMBOJIMYECKHE
(3HAKOBBIE) MOJICNH, TPEOOPA30BBHIBATh MOJACIbHBIC MPEICTABICHUS — XUMHUYCCKUMN



3HAK (CUMBOJI) 3JIEMEHTa, XUMUYeCKass GopMylia, ypaBHEHUE XUMUICCKON peakIuyd —
MpU PEIICHUH YYCOHBIX TO3HABATENBHBIX M TPAKTUYCCKUX 3a/lad, MPUMEHSTH
Ha3BaHHBIC MOJICIBbHBIC TPEIACTABICHUS [IJIsl BBISBICHUS XapaKTCPHBIX IMPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMHYECCKUX PEaAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE 1€ HCTBUS:

BJIQ/ICTh OCHOBAMH METOJOB HAyYHOTO ITIO3HAHMS BEIIECTB W XUMHYCCKHUX
peaxkuuu;

(bOopMyITHPOBATH IENIH U 3314l UCCIICIOBAHUS, UCTIOJIB30BaTh ITOCTABICHHBIC U
CaMOCTOSATEIBHO CPOPMYIIMPOBAHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA TTO3HAHUS U
OCHOBHI JIJIs1 POPMHUPOBAHMS TUTIOTE3BI TI0 TIPOBEPKE MPABUIHHOCTH BBICKA3hIBAEMBIX
CYXKJICHUH;

BJIQJICTh HAaBBIKAMH CaMOCTOSTEILHOTO IUIAHUPOBAHHWS MW  TPOBEICHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh yYMCHHS HAOJIIOIATh 3a XOJIOM
IpoIecca, CaMOCTOSITEIBHO IPOTHO3UPOBATH €ro  pe3ynbTar, (OpMYIHPOBATH
0000IIIeHUST ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3Y/IHTATOB HMCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICTaHHON padoTe;

NpHOOPETaTh  OMBIT YYCHUYECCKOW  HUCCJICAOBATECIBCKOW HM  IPOCKTHOU
JESATEIIBHOCTH, MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITCIbHOMY TTOUCKY
METOJIOB PCIICHHMS TPAKTUYCCKUX 3a7ad, TNPUMCHCHHIO PAa3JIMYHBIX METOJ0B
MO3HAHUS.

3) paboTa ¢ unpopMmaumeii:

OpUEHTUPOBATHCS B  PA3MYHBIX HCTOYHMKAX HH(opManuu (Hay4dHO-
HOIYJIsIPHAS JIUTEpATypa XUMUYECKOTO COIEPKaHuUs, CTIPABOYHbBIE TTOCOOUS, PECYPCHI
Wurtepnera), aHanu3upoBaTh WHGOPMAIMIO  Pa3IUYHBIX BUAOB U  (GopM
Ipe/ICTaBIIEHNUs, KPUTUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTH;

dbopMynHpoBaTh 3aMpochkl U MPUMEHATHh Pa3IUYHbIE METOJbI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAMMON IS  BBINIOJHEHHUS  yYeOHBIX  3a7a4
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HUCIOJIB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAITETILHO  BBIOMpAaTh  ONTUMAJIbHYIO  GOpMY  TpEICTaBICHUS
uHdopmarmu (cxeMbl, rpadyKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEICTBA MPH paboTe ¢ XUMHUECKOU
uHbOpMaIeil: MPUMEHSITh MEKIIPEIMETHBIC ((PU3NIECKUE U MATEMATHUECKHE) 3HAKU
¥ CUMBOJIBI, (hOpPMYITBI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MPEOoOpa3oBBHIBATH 3HAKOBO-CHUMBOJWYECKHE CPEACTBA
HATJISTHOCTH.

OBJaanenue YHUBEPCAJTBbHBIMHA KOMMYHUKATHBHBIMH AeMCTBUSIMMU



3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMol TeMbl B XOJ€ Juanora
W/UW  JAUCKYCCHUM, BBICKA3bIBaTh uUJeHU, (OPMYJIUPOBATH CBOU IIPEIAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NPEAI0KEHHOM 3a1a4H;

BBICTYIIaTh C NPE3ECHTAUMEN pPE3YyJbTATOB II03HABATEIBHOU IESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IPU BBIITOJIHEHUU
XUMHUYECKOTO JKCIMEPUMEHTA, MPAKTUYECKOW pabdOThl MO HCCIEIOBAaHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peaju3alluu y4yeOHOro MpoeKkTa U (POpMYIUPOBATH BBIBOJIBI
[0 pe3yJibTaTaM IIPOBEAEHHBIX UCCIICIOBAHUM ITYTEM COTJIACOBAHUS MO3ULIUM B XOJIE
o0CcyXxeHus U 0OMEeHa MHEHUSIMHU.

OBiaeHne yHMBEPCAJIbHBIMH PeryJATHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATH M OCYIIECTBISATH CBOK ITO3HABATEIIBHYIO
NEeATENbHOCTh, OIpenesass €€ Lead MW 3aJadd, KOHTPOJIUPOBAaTb M IO Mepe
HEOOXOJMMOCTH  KOPPEKTUPOBATh MpPEIJaraeMblii  aNroOpuTM JIEWCTBUA  MpHU
BBIMIOJTHEHUM y4eOHBIX M HCCIENOBAaTENbCKUX 3aJlay, BbIOMpaTh Haubolee
3¢ PexTUBHBIN cOcO0 UX pelIeHus ¢ Y4ETOM MOTyYeHHUs] HOBBIX 3HAHUHM O BEIIECTBAaX
U XUMUYECKHX PEAKIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH IEATEIBHOCTH HAa OCHOBE CaMOAaHaIN3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckas XUuMHUs OTPaKaroT:

chOpMUPOBAHHOCTh  TPEJACTABICHUNA O  XHMHYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBICHUW MPUPOJIbL, B
GbOpMHUpPOBAaHUM MBIIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YyHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJIMMOW [JIsi PEIICHUs] MPAKTHUYECKUX 3aJady U SKOJIOTHYECKH
000CHOBaHHOTO OTHONICHHS K CBOEMY 37I0POBBIO U MIPUPOTHON Cpee;

BJIAJIEHUE  CUCTEMOM  XMMHUYECKMX  3HAHUH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TTOHITHUS (XMMHYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAsT 000JI0UKa
aToMa, MOJIEKYyJia, BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTb, XUMHUYECKasi CBSI3b,
CTpyKTypHasi ¢opmyna (pa3BEpHyTass W COKpall€HHasi), MOJb, MOJISIpHAs Macca,
MOJISIDHBIN  O0BEM, YIJIEpOMHBIA CKENeT, (YHKIIMOHAIBHAS TPYIa, pPaJuKa,
M30MEpHsI, U30MEPbI, TOMOJIOTUYECKHUIN Psijl, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPO U



a30TCOJACPKAIIME  COCIUHEHHS, MOHOMEp, TMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIUHEHMS); TEOPUM U 3aKOHBI (TEOpHsl CTPOCHUS
oprannueckux BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XHUMHHU; MHUPOBO33PEHUYECKHE 3HAHUS,
JIeXkal[ue B OCHOBE TOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SBJICHUH,
(dakTOIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHHUHM U O€30ImacHOM
WCIIOJIb30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOU
NeSATeIbHOCTH YEJIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHbIE TPU3HAKU TOHSATHIH,
yCTaHABIIMBATh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOUIWE MOHSATUS TPU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHUH;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) hopmy
OpraHUYEeCKUX BEIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUM, U3TOTAaBIUBATh MOJICIN
MOJICKYJI OpPraHMYECKHX BEIIECTB Il WJUTIOCTpAllMd WX XUMHUYECKOTO U
IPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAJICKHOCTh HM3YYCHHBIX
OpraHUYECKHUX BEIIECTB MO UX COCTaBY M CTPOCHUIO K ONPeeIEHHOMY KJIacCy/TpyIime
coeuHeHUN  (YrieBOJOPOJIbI, KHUCIOPOJ U  a30TCOJEpIKallue COSIUHEHUS,
BBICOKOMOJICKYJISIDHBIC COCIIMHEHUS), JaBaTh MM Ha3BaHUSA IO CHUCTEMATHYECKOU
Homenkinarype (IUPAC), a Takxke mpUBOAWTH TPUBHAJIbHBIE HAa3BAHUS OTIEIBHBIX
OpraHUYeCKUX BEIIECTB (ITHIIEH, MPONMWICH, alleTUJIeH, STUICHIIUKONb, TJIMIIEPHUH,
denoin, QopManbaerul, aueTaidbAeTu], MypaBbHUHas KHCIIOTa, YKCYCHas KHCIIOTa,
OJICMHOBasi KHUCJIOTA, CTEapUHOBAas KHUCJIOTa, TJIOKO3a, (PYKTO3a, Kpaxmal,
EJUTI0NI03a, TIIUINH);

chOpPMHUPOBAHHOCTh yMEHHUS ONPENEsATh BHUAbl XUMUYECKOHW CBA3U B
OPraHMYECKUX COCAUHCHUSIX (OJIMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHUS MPHUMEHSTh TOJOXKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. bytnepoBa miis oObSICHEHUS 3aBUCHMOCTH CBOKWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHHUS MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NUYECKUE
M XUMHUYECKHE CBOWCTBA THUIHUYHBIX MPEACTABUTENCH paA3IMYHBIX KIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, 3TaH, dTWICH, MPONWICH, alleTuieH, Oyraauen-1,3,
MeTHI0yTaaueH-1,3, OeH30J1, METaHOJ, 3TAHOJ, ATWICHTIUKOJb, TITUIEPUH, (EHOM,
aneTaablerujl, MypaBbuHasg U YKCYCHas KUCIOTBI, IJIIOKO3a, KpaxMall, LEeJUII0J103a,
AMUHOYKCYCHAasl KHUCJIOTa), WUIIOCTPUPOBATh TI'E€HETUYECKYIO CBSI3b MEXAY HHUMU
YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX PpEAKIUA C HCHOJIb30BAHHEM
CTPYKTYPHBIX (OPMYIL;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTePU30BATh MCTOYHUKH YTIEBOJOPOIHOTO
CeIpbsi (He(pTh, MPUPOMHEIN Ta3, YroOib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTHUECKOE
MIPUMEHEHHUE TIPOJIYKTOB MepepadOTKH;



c(hOpMUPOBAHHOCTh YMEHHUH TPOBOJAUTH BBIYUCICHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WM MPOAYKTa
peaKkIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUHN );

c(hOpMUPOBAHHOCTh YMEHHUI BIaJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOAAX
HAay4YHOT'0 TO3HAHU, UCIIOJIb3YEMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U XUMUYECKUX
ABJICHUN (HaOMI0JIeHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE), UCIIONIb30BAThH
CHUCTEMHBIC XUMUYECKUE 3HAHUSA JJIs1 IPUHATUSI PEIICHUN B KOHKPETHBIX JKM3HEHHBIX
CUTYalIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUia MOJb30BAHUS XUMHUYECKOU
nocyJol u jabopaTOpHBIM OOOpYJAOBaHHMEM, a TaKXe TMpaBwiIa OOpaIlleHUs C
BEII[ECTBAMU B COOTBETCTBUM C HWHCTPYKIIUSIMH IO BBIMOJHEHHUIO JA0OPaTOPHBIX
XUMHUYECKHUX OIBITOB,;

chOpMUPOBAHHOCTh yYMEHUM IUJIAHUPOBATh W  BBIMOJHITH XUMHYECKUU
AKCIEPUMEHT (TIpEeBpallleHUsI OPraHMYECKUX BEIECTB MPU HArPEeBaHUU, MOJYYCHUE
ATUJICHA U U3YYEHUE €r0 CBOWCTB, KAUECTBEHHbBIC PEAKIIMM OPraHUYECKUX BELIECTB,
JieHaTypalusi OCJIKOB MPU HArPEBAaHUU, I[BETHBIE PEAKIIMU OCJIIKOB) B COOTBETCTBUU C
paBUIaMU TEXHUKU 0€30MMacHOCTH MPH OOpaIleHNH ¢ BEIIECTBAMHU U JJA00PATOPHBIM
000py/I0BaHUEM, TMPEJCTABIATh PE3YJIbTaThl XUMHYECKOTO JKCIIEPUMEHTa B (hopme
3alUCH YPaBHEHHUI COOTBETCTBYIOIIUX Peakiuii U GOpMyITUPOBATH BEIBOLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh yYMEHHM KPUTHUYECKH aHAIM3UPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TIONyYaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpeICcTBa MacCOBOM
uHpopmanuu, IHTepHeT u Apyrux);

chOpMHPOBAHHOCTh  YMEHUH COONIO/IaTh  MpaBWJia  DKOJIOTHYECKH
11€JIeCO00pa3HOro MOBEECHUS B OBITY U TPYIOBOU JEATEIHHOCTH B IEJISIX COXPAHEHUS
CBOEr0 3JI0POBbSl M OKPYXKalOUEd MPUPOJHOU Cpeabl, OCO3HAaBaTh ONACHOCTHb
BO3JICMCTBUS HA KUBbIE OPTaHU3MBI ONPEICIIEHHBIX OPTAaHUYECKUX BELIECTB, IOHUMAS
cmbicn mokazatens [IJIK, mosicHIT, Ha mnpuMepax CHocoObl YMEHBIICHHUS U
IIPEAOTBPALLCHUS UX BPEIHOIO BO3AECUCTBHS HA OPraHU3M 4YEJIOBEKA,

JUIsE OOYyYaromMXcsi ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: yMEHHE
MPUMEHSATh 3HaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJIaX IO3HAHUSA BEIIECTB U
XUMHYECKUX SIBJICHUI;

JUISE  CIENBIX H  CHA0OBHASIIMX OOYYAIOMIMXCA: YMEHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HaueHmi JI. bpailins mis 3ammcu XUMHYECKHX

dbopmy.

11 KIJACC



[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHuuecKkas XuMUs»
OTpaXKaroT:

chOpMUPOBAHHOCTh  NPEACTABICHUNU: O  XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOUN KAPTUHBI MUPA, POJIU XUMHUH B ITIO3HAHUU SIBIICHUHN MPUPOBI, B
GbopMUPOBAaHUM MBIIUICHUSI H  KYJIbTYpPhl JUYHOCTH, €€ (YyHKIHMOHAIBLHOU
IPAMOTHOCTH, HEOOXOIUMOM JJisi PEIICHUs MPAKTHUYECKUX 3aJady U DKOJOTHYECKU
000CHOBAaHHOT'O OTHOILIEHUSI K CBOEMY 3JI0POBbIO U MIPUPOIHOM CpejIe;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAaHMH,  KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XUMHYCCKHHA 3JIEMEHT, aToM, HW30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJSPHBIH 00BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKHMCJIECHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHAsl, UOHHAs, METAJTMYECKasi, BOJOPO/HAs), KpUCTAJUIMYECKash PEIIETKa,
TUNBl ~ XUMHUYECKUX  PEAKIUW,  PacTBOp,  JJIEKTPOIUTHI,  HEIIEKTPOIUTHI,
AJEKTPOJIUTHYECKAsT ~ JIUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMUYECKOW peakIuy, XUMUYECKOE€ pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON AUCCOMalnuy, iepuoanyeckuii 3akon . . Menaeneesa, 3aKoH
COXpPAHEHHUSI MacChl BELIECTB, 3aKOH COXPAHECHUS U MPEBPALICHHUS HSHEPrUU MPHU
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3bIK  XHUMHH,
MUPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IIOHUMAaHUS TMPUUYUHHOCTU U
CUCTEMHOCTH XUMHUUYECKUX SBJICHUN, (PAKTOJIOTUYECKHE CBEJAEHUS O CBOWCTBAX,
CoCTaBe, MOJyYeHUH U O€30MaCHOM HCIIOJIIb30BAHUU BAXKHEWUINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETbHOCTH YEJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHH BBISBIATh XapaKTepHbIE MPHU3HAKU TOHSITHA,
YCTaHABIIMBAaTh UX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHATHUS TPH
ONMCAaHUN HEOPTAHNYECKHUX BEILIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHHM MCIOIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS
coctaBieHus  GoOpMyd  BEHIECTB U YpaBHEHUW  XUMUYECKUX  PEaKIUH,
cucreMarnueckyto HomeHkIatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHUYECKUX BEIIECTB (yrapHbIil ra3, yrJeKUCIbli ra3, aMMuUaK, raiéHas u3BecTb,
Heram€Hasi U3BeCTb, IUThEBAS COJIA, IUPUT U JPYTHUE);

c(hOpMHPOBAHHOCTh YMEHHUU OMNPEICNSITh BaJIEHTHOCTh U CTETICHb OKHUCIICHUS
XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUX PA3JIMYHOTO COCTABA, BUJI XUMUYECKOU CBA3U
(KOBaneHTHAsl, WOHHAs, MeETaJUIMuecKas, BOJOPOAHAs) B COCIAMHEHUSX, THII
KPUCTAJTMYECKOW PpEIIETKM KOHKPETHOrO BellecTBa (aTOMHas, MOJIEKYJIIpHas,
MOHHAs, METaJUIM4ecKas), XapakTep CpeAbl B BOJHBIX PAaCTBOpPAX HEOPraHUYECKHUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM yCTaHaBIIMBaTh NPUHAIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTAaBy K OMNpeAeiaE¢HHOMY KiIacCy/TpyIie
CoeIMHEHUN (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCUIbl, OCHOBaHUSI,
KHUCJIOTHI, aM(OTEpHbIE THIPOKCHIBI, COJIH);



c(OpMHUPOBAHHOCTh YMEHHMI PACKpBIBaTh CMBICI MEPUOJUYECKOTO 3akoHa [l.
W. MenpeneeBa U AEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTENbHYIO U
MPOTrHOCTHYECKYIO (QYHKIUU;

c(OpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHYECKUX 3ieMeHTOB 1—4 mnepuonoB Ileproguyeckoil cuCTEMbl XHUMHUYECKHUX
anementoB JI. W. MeHneneeBa, HCHONB3ys TOHATUS «S-, P-, O-3JEKTpOHHBIC
opOuTAINY, «IHEPreTUUECKUE YPOBHUY», OOBACHITH 3aKOHOMEPHOCTH HM3MEHEHUs
CBOICTB XUMHUYECKHMX OJJIEMEHTOB M HX COEAUMHEHUH MO MepuojlaM M TIpymnmnam
ITepronnueckoi cucreMsl Xumuyeckux aneMenToB /. . Menneneesa,;

chOpMUPOBAHHOCTh  yYMEHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIUE
XUMHUYECKHUE CBOMCTBA HEOPTaHUUYECKUX BELIECTB PA3IUYHBIX KJIACCOB, OATBEPKIATh
CYIIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXKAY HEOPraHMYECKHMMH BEIIECTBAMU C
NOMOIUIBIO0 YPaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX PEaKLINA;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCU(PUUUPOBATH XUMHUYECKHE PEAKIHH IO
pa3IUYHBIM MpU3HAKaM (YUCIY M COCTaBY pEAarupyrolluX BEIIEeCTB, TEIIOBOMY
sbdexTy peaxkiuu, U3MEHEHHIO CTENEHEH OKHCIEHHS DIIEMEHTOB, OO0paTUMOCTU
peaKIny, y4acTUIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTaBIIATh YPAaBHEHUS PEAKIUI pPa3IMUHBIX
TUIIOB, TIOJIHBIE M COKpAUIEHHBIE YpPaBHEHUS peaklUuid MOHHOTO OOMEHa, y4HUThIBas
YCIIOBUS, TTPU KOTOPBIX ATH PEAKIMHU UAYT A0 KOHLA;

chOpPMHUPOBAHHOCTh YMEHHMH TMPOBOAWTH  PEAKIMH, TOATBEPKIAOIINE
KaueCTBEHHBIII COCTAaB pa3JIMYHBIX HEOPraHWYECKUX BELIECTB, pPAaCIIO3HABAThH
ONBITHBIM IMYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHUW  pPaCKpbIBaThb  CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAHOBHUTEJNIBHBIX PEAKIUA TOCPEJCTBOM COCTaBJICHUS JIIEKTPOHHOTO OajaHca
3TUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUI OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeakiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTEP CMEIIEHUS XUMUYECKOTO PaBHOBECHSI B
3aBUCUMOCTHU OT BHEIIHETo Bo3aencTBus (mpunuun Jle llatenbe);

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XUMHUYECKHE IIPOIECCHI,
JeXKalllhe B OCHOBE IMPOMBIIUIEHHOIO ITOJIyYEHUSI CEPHOM KHUCIOThI, aMMHAaKa, a TAKXKE
chOpPMHPOBAHHOCTh  TPEACTAaBIEHUA 00 OOmMMX HAYYHBIX NOPUHIMUNIAX U
HKOJIOTMYECKUX MPOOJIEMax XUMHYECKOr0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUKUCICHUS C HCIOJIb30BAaHUEM
MOHATHS «MacCoBasi J10JI1 BEUIECTBA B PacTBOPE», 0OBEMHBIX OTHOILIEHUH ra3oB MpU
XHUMHUYECKUX PpEeaKLMAX, MacChl BEIIEeCTBA WM O0BbEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YacTBYIOIIMX B pPEAKLUHU
BEIIECTB, TEIJIOBOro 3(¢eKra peakuud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUJia MOJb30BAHUS XUMHUYECKOMN
MoCy/iIol W Ja0OpaTOpHBIM O0OpYJOBAaHHMEM, a TakKe INpaBuia OOpalleHus c



BEIIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSMH [0 BBIMOJHEHUIO JA0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh yMEHUU TUJIAHUPOBATH U  BBINOJHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3yioKeHUue NEepPOKCHAAa BOAOPOJA B MPUCYTCTBHM KaTalau3aTopa,
OIpEeJIEICHHE CPEAbl PACTBOPOB BELIECTB C MOMOUIBI0 YHUBEPCAIBHOTO UHAMKATOPA,
BIIMSIHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMUUECKOHN peakIuu, peaKiiui HOHHOT'O
oOMeHa, KauyeCTBEHHBbIE peaklMu Ha cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajad Mo TeMam «MeTaibsl» u
«HemeTanib») B COOTBETCTBUHM C MTPaBUIIAMH TEXHUKH O€30MIaCHOCTU TP 00OpallleHUH
C BelIeCTBAaMH U JIa0OpPaTOPHBIM OOOPYJIOBAaHUEM, TMPEICTABISTh PE3yJIbTaThl
XUMHUYECKOT0 IKCTIEPUMEHTA B (POpMeE 3aIuCH ypaBHEHHU I COOTBETCTBYIOIIUX PEAKIIUMA
U (hOpMYyJIUPOBATH BHIBO/IBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHH KPUTHUYECKH AHAIM3UPOBATH XHUMHUYECKYIO
uHopMalMiO, TIOJYy4YaeMYK U3 Ppa3HbIX HMCTOYHHKOB (CpeJcTBa MacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh  YMCHHM cobmofaTh  TpaBuiIa  IKOJOTHYECKH
11€JIeCO00Pa3HOr0 MOBECHUS B OBITY U TPYJOBOU JEATEILHOCTH B LIEJISX COXPAHEHUS
CBOETO 3I0pPOBbSI U OKpY)KAlOIIel MNPUPOIHON Cpeapl, OCO3HaBaTh OIMACHOCTh
BO3JICCTBUS Ha KUBBIE OPraHU3MBI ONpPEACIEHHBIX BEIIECTB, MOHUMAS CMBICT
nokazatens [1/IK, mosicHsATh Ha npuMepax crmocoObl YMEHBIICHUS U MPEOTBPAICHUS
UX BPETHOTO BO3CHCTBUS HAa OpPTraHU3M YEJIOBEKa;

JUIsl 00yYaromMXcsi ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS: yMEHHE
NPUMEHSITh 3HAHWS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMHYECKUX SBICHUM;

JUISE  CIENbIX ¢ CHAa0OBUASIIMX OOYYarOMIMXCA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. bpainsg nns 3amucu XUMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
HaumenoBanue @ KoinuecTBo yacos
Ne DJIeKTpOHHbIE (L (PPOBbHIE)
p/p | PAACTOB HTEM Bcero Kontporenpie | Ipaxririeckue o0pa3oBaTe/ibHbIE PecypcChl
NporpamMMsbl padoThsI padoThbI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4ecKOi XMMHHU
[Ipenmer
OPraHu4eCcKoOu
xumuu. Teopus
11 CTpOCHUS ’ 3 bubamorexa
LIOK https://myschool.edu.ru/
OpraHUYECKUX
COCTMHEHUH A.
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. Yriesogopoabl
[IpenenbHble bubnuoreka
2.1 YTJIEBOIOPOIBI — 2 LIOK https://myschool.edu.ru/
AJTKaHbI
Henpenenbusie bubnuoreka
YTJI€BOI0PO/IbI: LIOK https://myschool.edu.ru/
2.2 AJIKEHEI, 6 1
aJIKa/IMeHBlI,
AJIKUHBI
23 Apomaruueckue ’ BH6HHOTeK_a
. YIJIEBOTIOPOIBI LIOK https://myschool.edu.ru/
[Ipupoaueie bubnuoteka
54 HMCTOYHUKH 3 1 ITOK https://myschool.edu.ru/
yIJ€BOIOPOJIOB U
UX mepepadoTKa
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
bubnuoteka
3.1 Crimprer. OeHon 3 LIOK https://myschool.edu.ru/
ANbEruabl. bubnuoreka
3.9 KapGoHnoBsie 7 1 LIOK https://myschool.edu.ru/
KHCTIOTBHI.
CrnoxHble 3¢upbl
bubnuoreka
3.3 YT1eBo/bl 3 1 LIOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro mo paznmeny 13

Paznen 4. A30Tc0nepmamne OpraHu4eCKue COCANHCHUA

AMUHBL.
4.1 AMHHOKHCJIOTBI 3 bubnuorexa
. ' LIOK https://myschool.edu.ru/
benku
Hroro no pasneny 3

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

IImactmaccnl.
5.1 Ka - 2 bubanoreka

' T LIOK https://myschool.edu.ru/
Bosokna

Wroro mo pazueny 2

OBILIEE

KOJIMYECTBO bubanorexa

YACOB I10 34 2 IIOK https://myschool.edu.ru/

TTPOIT'PAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN(POBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuit bubnuoreka
11 3akoH u [leproanyeckas cucrema 3 LIOK https://myschool.edu.ru/
' XUMHUYECKUX dJIeMeHTOB J[. M.
MenneneeBa
Crpoenue BemecTBa. MHOrooopasue bubmoreka
1.2 BEIIIECTE 4 LOK https://myschool.edu.ru/
bubnuoreka
13 XAMHYECKHE PeaKIHy 6 1 1 IIOK https://myschool.edu.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xummusi
bubnuoteka
2.1 Meraet 6 1 ITIOK https://myschool.edu.ru/
bubnuoteka
2.2 Hemeranibl 9 1 1 LIOK https://myschool.edu.ru/
23 CBsI3b HEOPraHMYECKUX U 5 bubnuoreka
. OprAHITIECKIX BEIECTS LIOK https://myschool.edu.ru/
Hroro no paszneny 17

Pa3pen 3. Xumus u ;Ku3HbL



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmmoreka

3.1 XHMU5L U KH3HD 4 LIOK https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME



https://myschool.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
No Koanvecrso yacos JNara DJIeKTPOHHBbIE HU(PPOBHIE
. Tema ypoka Konrpoiasbubie | IlpakTHyeckue o0pasoBaTejbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
[Ipeamer opraHn4ecKOi XUMHH, €€ bubnuoreka
1 BO3HHKHOBCHHUE, PA3BUTHE U 1 LIOK https://myschool.edu.ru/
3HaYEHUE
Teopus cTpoeHUsT OpraHUYECKUX bubnuoreka
2 coenuHenuit A. M. Bytieposa, eé 1 LIOK https://myschool.edu.ru/
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu bubnuoreka
OpPraHMYECKUX BEIIECTB. LIOK https://myschool.edu.ru/
3 Howmenknarypa (cucremarndeckasi) 1
Y TPUBHAJIbHBIE HAa3BaHUS
OpraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 bubmuoreka
TOMOJIOTHUECKHH pSiI IHOK https://myschool.edu.ru/
5 Mertan u 5TaH — npocTeime 1 bubnuoreka
NPe(CTABHTEIH ATKAHOB LIOK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 bubnuoreka
CBOBCTBA LIOK https://myschool.edu.ru/
DTUJIEH U IPOIUIIEH — bubnuoreka
7 MPOCTEHIIIE TPEICTABUTETH 1 LIOK https://myschool.edu.ru/

AJIKCHOB
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[Ipaktuyeckas padora Ne 1.

bubmmoreka

8 «[TonydeHue aTHIICHA U U3yYCHHE LIOK https://myschool.edu.ru/
€ro CBOMCTB)»
Anxanuensl. byranuen-1,3 u bubanoreka

9 metwiOyraaueH-1,3. [lonydenue LIOK https://myschool.edu.ru/
CHHTETHYECKOTO KaydyKa U
PE3UHBI
AJIKUHBI: COCTaB U 0COOEHHOCTH bubnuoteka

10 CTPOCHHUSI, TOMOJIOTUYECKUN PSII. LIOK https://myschool.edu.ru/
AneTunes — npocTenimmn
MPECTaBUTEIb ATKHHOB
BBIYHCIIEHNS TI0 YPABHEHHIO brbsmorexa

11 N ITOK https://myschool.edu.ru/
ApeHsbl: 6EH30I1 ¥ TOJTYOI. bubmuoreka

12 TOKCHYHOCTh APEHOB IIOK https://myschool.edu.ru/
['eneTnueckas cBs3b bubnuoreka

13 YIJI€BOI0OPOIOB, IPHUHAIICIKAIINX IIOK https://myschool.edu.ru/
K Pa3JIMYHBIM KJIACCaM
[IpupoHbIE UCTOYHUKHI bubnuoteka

14 YIJIEBOAOPOIOB: IPUPOIHBIH I'a3 U LIOK https://myschool.edu.ru/
MOITyTHBIC He(PTSIHBIC T'a3bl, HEPTh
Y TIPOJIKTHI €€ epepadoTKu
[IpupotHBIC KICTOUHUKU bubnuoreka

15 YIJIEBOZOPOIOB: IPUPOIHBIN T'a3 U ITOK https://myschool.edu.ru/
MONyTHBIE He(TsAHbIE ra3bl, HeTh
Y TIPOJIKTHI €€ mepepaboTKu

16 KontposnbHas pabora 1o pasjeiy brbmmoteka

«YTaeBoaopOabI»

LIOK https://myschool.edu.ru/
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[IpenenpHbIE OTHOATOMHBIE

bubmmoreka

17 CIIUPTHI: METAHOJ U 3TAHOJL LIOK https://myschool.edu.ru/
Bopoponnas cBsi3b

13 MHOTOATOMHBIE CITUPTHI: BH6HH0TeK_a
STHJIEHTIIHKONb U TIHIIEPHH IIOK https://myschool.edu.ru/
DEHOJ: CTPOEHUE MOJIEKYJIbI, bubnuoteka

19 bu3rUecKre 1 XUMUYECKHE LIOK https://myschool.edu.ru/
CBOWCTBA, IPUMEHEHNE

20 Anberuasl: GopMabIeru 1 EH6HH0TeK_a
areTanbAeru. AICTOH LIOK https://myschool.edu.ru/
OIHOOCHOBHBIE MPEEIbHBIE bubanorexa

21 KapOOHOBBIC KHUCIIOTHI: LIOK https://myschool.edu.ru/
MypaBbUHAs U YKCYCHast
[TpakTuueckas padota Ne 2. bubnuoteka

22 «CBoMCTBa pacTBOpa yKCYCHOM LIOK https://myschool.edu.ru/
KHCJIOTBI»
CreaprHOBas ¥ OJICMHOBAs bubnuoteka

23 KHCJIOTBI, KaK IMPEACTaBUTEIIN ITOK https://myschool.edu.ru/
BBICHIMX KapOOHOBBIX KHCIOT
Mpbuia Kak COJIM BBICILIUX bubnuoreka

24 KapOOHOBBIX KUCIIOT, X MOIOIICE ITOK https://myschool.edu.ru/
JeNCTBUE
CrnosxHble 3(Upbl KaKk bubnuoteka

o5 MIPOU3BO/IHBIC KAPOOHOBBIX IIOK https://myschool.edu.ru/
KUCIIOT. ' UIPOIIN3 CIOKHBIX
3¢upoB

26 JKupbr: TUApOIIU3, IPUMEHEHHE, Brbmoteka

Omosioruueckas POJIb KUPOB

LTIOK https://myschool.edu.ru/
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VYrieBoasl: cOCTaB,
knaccudukanus. Baxueitmme

bubnmmoreka
LIOK https://myschool.edu.ru/

27 1
MPEACTABUTEIIN: TIFOKO3a,
¢bpykTO3a, caxapo3a

28 Kpaxmal u Ieunonosa Kak 1 BH6HH0TeK_a
TPHPO;THBIE TIOMHMEPET IIOK https://myschool.edu.ru/
KonTponsHas pabota no paszaeny bubnuoreka

29 «Kucnopocoaepsxkaiue 1 LIOK https://myschool.edu.ru/
OpraHUYECKUE COCTUHECHUS

bubnuoreka

30 AMUWHBI: METHJIAMUH W aHUJIHH 1 IIOK https://myschool.edu.ru/
AMUHOKHUCIIOTHI KaK aM(pOTepHbIe bubnuoreka

31 OpraHu4eCcKUe COCAMHEHHUS, UX 1 ITOK https://myschool.edu.ru/
OMOJIOTHYECKOEe 3HAaYCHHE.
[Tenrtu et
benku xak mpupoiHbIe bubnuoteka

32 BBICOKOMOJIEKYIIIPHBIC 1 LIOK https://myschool.edu.ru/
COCIMHCHUS
OCHOBHBIE TIOHSTHSI XUMUHU bubnunoTeka

33 BBICOKOMOJIEKYIIIPHBIX 1 LIOK https://myschool.edu.ru/
COEIMHEHU N
OCHOBHBIE METO/IbI CHHTE3a bubnanoTeka

34 BBICOKOMOJIEKYJISIPHBIX 1 LIOK https://myschool.edu.ru/
coenuHeHui. [TnacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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IHOYPOYHOE IINTAMHPOBAHHUE

11 KIIACC
N KounyecTBo yacoB Jlata DJIeKTPOHHBbIE HU(PPOBHIE
i Tema ypoka Beero KonrTpoasubie | IlpakTnueckue wayueHns o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
XUMHUYECKUH DIIEMEHT. ATOM. bubnuoteka
1 DNeKTpOHHAsT KOHPHUTYpaIHsI 1 LIOK https://myschool.edu.ru/
aTOMOB
[Iepnoanueckuil 3aK0H 1 bubnuoreka
[Mepuoauueckas cucrema LIOK https://myschool.edu.ru/
9 XUMHUYeCKnX deMeHToB J1. 1. 1
MeHnneneeBa, UX CBA3b C
COBPEMEHHOM TEOpUEN CTPOCHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS bubnuoteka
CBOMCTB XUMHUYECKHX DJIEMEHTOB M IIOK https://myschool.edu.ru/
WX COEMHEHUH TI0 TPyIIaM U
3 nepuojam. 3HaueHue 1
MEePUOUUYECKOTr0 3aKOHA U
CUCTEMbl XUMUYECKUX AIEMEHTOB
J.N. MenpeneeBa B pa3BUTHH
HayKH
CrpoeHnue BemiecTBa. XuMu4eckas bubnuoreka
4 CBSI3b, €€ BU/IbI; MEXaHU3MBI 1 ITOK https://myschool.edu.ru/
00pa3oBaHUs KOBAJICHTHOW CBSI3H.
Bopoponnas cBs3b
BanenTtHoCTb. bubnuoreka
5 DNEeKTPOOTPULIATETHHOCTb. 1 LIOK https://myschool.edu.ru/
Crenens okucnenus. Bemectsa
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MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHUS

ITonsarue o AUCIICPCHBIX CUCTEMAX.
Uctuansie n KOJIJIOUJHBIC

bubmmoteka
LIOK https://myschool.edu.ru/

6
pactBopbl. MaccoBas 101
BEII[ECTBA B PACTBOPE
Knaccudukanus 1 HOMEHKIaTypa bubnuoteka
HEOPraHWYEeCKUX COCTMHCHU. LIOK https://myschool.edu.ru/
7 I'enernueckas CBI3b
HEOPraHWYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB
Knaccudukanus xumMmuaeckux bubanorexa
peaKiuii B HEOPraHUUECKOH U LIOK https://myschool.edu.ru/
OpPraHNYeCKOM XUMHH. 3aKOH
8 COXPAHEHHUS MaCChI BEMIECTR; 3aKOH
COXPAHEHUS U TPEBPAIICHUS
SHEPTUU NPU XUMHYCCKUX
peaKIumsx
9 Cxopoctb peakiun. O6paTuMble bubnuoreka
peakiuu. XMMHYECKOE PaBHOBECHE L[OK https://myschool.edu.ru/
[TpakTrueckas padora Ne 1. bubanoreka
10 «BnusiHre pa3nuyHbIX HaKTOPOB Ha ITOK https://myschool.edu.ru/
CKOPOCTh XUMHUYCCKOM PEaKIIum»
DICKTPOIUTHYECKAS TUCCOIIHAIH. bubnuoreka
[TonsiTHE O BOJIOPOIHOM ITOK https://myschool.edu.ru/
11 nokazatene (pH) pactBopa.

Peakuuu noHHOTO oOMeHa.
FI/I,[[pOJ'II/IB OpTraHU4YCCKUX U
HCOPraHNYCCKUX BCIICCTB
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OKHUCIINTEIBLHO-
BOCCTAHOBHUTCIIBHBIC peaKI_[I/II/I.

bubnmmoreka
LIOK https://myschool.edu.ru/

12 [TousiTHe 00 MEKTpOIH3E
pacIuiaBoB U PacTBOPOB COJICH
13 KourponbsHas paboTa no paszueiny BH6HH0TeK_a
«TeopeTndecKre OCHOBBI XUMHUM» LIOK https://myschool.edu.ru/
MeTtamisl, UX HOJI0KCHUE B bubnnoreka
[Mepuoauueckoii cucreme LIOK https://myschool.edu.ru/
14 XUMHUYeCKnX deMmeHToB J1. Y.
MeneneeBa 1 0COOCHHOCTHU
cTpoeHus atToMoB. O0mIHe
(M3UYecKre CBOMCTBA METAJIJIOB
CrtaBeI METAJIJIOB. bubnnoreka
15 DNEeKTPOXUMHUYCCKUHN PS/I LIOK https://myschool.edu.ru/
HanpsHKEHUH METaIoB
XUMHYECKHE CBOMCTBA BaYKHEHIITNX bubnmmoreka
16 METa/UI0B (HaTpUi, KaJlni, LIOK https://myschool.edu.ru/
KaJIbIIMI, MAarHAW, aTFOMAHAN) U UX
COEeqUHEHNN
17 XMMHYECKHE CBOMCTBA XpoMa, BH6HH0TeK_a
MM H HX COeTUHEHHIA LIOK https://myschool.edu.ru/
18 XUMHUYECKUE CBOMCTBA [IMHKA, BHGHHOTeK_a
JKeles3a H HX COeIUHeHHi LIOK https://myschool.edu.ru/
[IpakTuueckas paborta Ne 2. bubnuoreka
19 "Pemenne sKcriepuMEeHTAIBHBIX LIOK https://myschool.edu.ru/
3aja4 1mo reMe «MeTamisi»"
Hemeramibl, UX MOJ0KEHUE B bubnuoreka
20 [Tepuoauueckoii cucreme LIOK https://myschool.edu.ru/

XUMHUYECKUX 31eMeHTOB /1. H.
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MenzeneeBa 1 0COOEHHOCTH
CTPOEHUS AaTOMOB

du3nyeckue CBOCTBA
HEMETAIUIOB. AJIIOTpONUs

bubmmoteka
LIOK https://myschool.edu.ru/

21 HEMETAJIJIOB (Ha mpuMepe

KHCIIOpo1a, cepkbl, pochopa u

yriiepoja)
99 XHUMHUeCcKUe CBOHCTBA raJIOTE€HOB, bubmmorexa

Cephl ¥ HX COETMHEHHil IOK https://myschool.edu.ru/
23 XUMHYECKUE CBOMCTBA a307Ta, Bubnmoreka

bocodpa u ux coemHeHHil [OK https://myschool.edu.ru/
o4 XMMHYECKHE CBOMCTBA YIIIepoa, bubmuoreka

KPEMHHUS 1 MX COETHHEHHIT IIOK https://myschool.edu.ru/
o5 [IpuMeHeHne BaKHEHIINX bubmoreka

HEMETA/UIOB 1 HX COCIHHCHHI IIOK https://myschool.edu.ru/

O00011eHNE U CUCTEMATH3ALMS bubanorexa

3HaHM 110 Teme «Hemeramisy. ITOK https://myschool.edu.ru/
26 Brruncienus mo ypaBHEHUSIM

XUMUYECKUX PEaKIUi 1

TEPMOXUMHUYECKUE PACUETHI

[IpakTuueckas pabora Ne 3. bubnuoreka
27 «PernieHne 3KcriepuMEHTATBHBIX IIOK https://myschool.edu.ru/

3a7a4 mo teme "Hemeramier"»
08 KourposbsHas paboTa o temMam Brbmmoteka

«Metamae»y u «Hemetamibl»

LIOK https://myschool.edu.ru/
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Heopranuueckue u opranuyeckue

bubmmoreka

29 KuCIoThL. Heoprannyeckue u 1 LIOK https://myschool.edu.ru/
OpraHWYECKUE OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE bubnuoreka
OpPraHUYECKUE COCTUHCHHUSI. LIOK https://myschool.edu.ru/
30 I'eHeTn4eckas CBSI3b 1
HEOPraHMYECKUX M OPraHUICCKUX
BEIIECTB
Ponb xumum B obGecrieueHnmn bubnmmoreka
31 9KOJIOTUYECKOH, SHEPTeTUUECKOM 1 1 LIOK https://myschool.edu.ru/
MUIIEBON O€30TTaCHOCTH, Pa3BUTHHU
MEIUIIMHBI
[Ipencrasnenust 06 o6mUx bubnuoreka
39 HAYYHBIX PUHIIAIIAX 1 LIOK https://myschool.edu.ru/
MIPOMBIIIIJICHHOTO MTOJTY4eHUS
Ba)KHEHIINX BEIIECTB
33 YenoBek B MUPE BEIECTB U 1 BH6HH0TeK_a
MaTePHAJIOB LIOK https://myschool.edu.ru/
bubnuoteka
34 XUMHS U 3J0pOBbE YCIIOBEKA 1 LIOK https://myschool.edu.ru/
OBIIEE KOJIJMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YUEHUKA :

Xumug, 10 xmace/ T'abpuensn O.C., OOwmecTBo ¢ OrpaHU4YEHHON
oTBeTCTBEHHOCThIO  «JIPODA»;  AximonepHoe oOmectBo  «M3aaTenbcTBO
«IIpocsemenue»

Xumug, 11 xmace/ Tabpuensn O.C., OOmectBo ¢ OrpaHUYeHHOU
oTBeTCTBEHHOCThIO  «JIPODA»;  AxkimonepHoe obmectBo  «M3aaTenbcTBO
«IIpocseienue».

METOJIUYECKHUE MATEPHUAJIbI JISI YUUTEJIA:

1. O.C. T'abpuensn, I'.I'. JleicoBa «Xumus Meroaudeckoe mocodoue —
0a30BbIi ypoBeHBbY» - M.: JIpoda 2022 rog.

2. O.C. TI'abpuensn, U.I'. OctpoymoB, «OOmas xumus B TecTax, 3ajayax,
ynpaxuenusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C. TI'abpuensn, IL.LH. Bepeskun, A.A. YmakoBa «Xumus 11 kiacc:
KoHTponbsHbie 1 mpoBepoyHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C. Ta6puensu, I'.I'. JlsicoBa, A.I'. Brenenckas «Xumus 11 xmacc:
Hacronpnas kuura s yaurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C. T'abpuensn, I'.I'. JIeicoBa, A.I'. Benenckas «Xumus 11 kmacc:
Hacronpnas xkuura qis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C. I'abpuensn, I1.B. Pemeros, N.I'. OctpoymoBa «3aga4u o XUMUHU H
criocoObl ux pemenus» - M.: «Jlpodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc moypounslie miansl no yueonuky O.C.
INabpuensna, I'.I'. JIpicoBoii» - Bosnrorpany Yautens 2018ros.

8. M.A. Pa6oBa, Y.}O. Hesckas, P.B. JIunko «Tectel mo xumuu 11 kaacey, -
M.: Dx3amen, 2019r.

9. O.C. I'abpuensn, N.I'. OctpoymMoB «XUMHUYECKHI SKCIIEPUMEHT B IIKOJIE
11 xmaccy; - M.: JIpoda. — 2019 rog.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHBI
CETU UHTEPHET:

http://www.chemnet.ru I'azeta « Xumus» u cailt 11t yaurtens «5 uay Ha ypok
XUMU

http://him.1september.ru Equnas komnexkmus L{OP: IlpeameTHas Koekmus
«XuMus»

http://school-collection.edu.ru/collection/chemistry  EcTecTBeHHO-Hay4YHBIE
skcriepuMeHThl: xumusi. Komnekius Poccuiickoro o6meo0pa3oBaTeibHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnnkbepoBoit

http://www alhimik.ru Bcepoccuiickas onuMnuana mkoI-HIKOB MO XUMUAN

http://chem.rusolymp.ru Opranndeckasi XUMUs: HIEKTPOHHBIN y4eOHUK IS
CpPEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: JIEKTPOHHBINA YUEOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIIEIK: XUMHUS

http://www.chemistry.ru  JluctaHuMOHHasT  OJUMINMaAa MO  XUMHH:
TEJIEKOMMYHUKAIIMOHHBIM 00pa30BaTEbHbBIN MPOEKT.



OBOPYJIOBAHHUE JJId  NPOBEJAEHUA  JIABOPATOPHBIX,
NPAKTUYECKHX PABOT, IEMOHCTPAIIUN:

Komnexunu, Habopel MoJened aTOMOB M MOJIEKYJ] OpPraHMYECKHX BEIIECTB,
KOMIUJIEKT BBIAAIOUIUXCS YUEHBIX-XUMHUKOB.

[TpuGops! 111 moaydeHus ra3oB, IPUOOPHI JJIsl HArpeBaHUs NMPOOUPOK, KOJOBI,
BEChI TEXHUYECKHE C PA3HOBECOM, TOpeJIKa, CHUPTOBKH, JE€pKaTelb A MPOOUPOK,
JIO’KEYKa KeJe3Has JUIsl COKUTaHus BEIeCTB, CTEKIISTHHbIE TATOYKH.

[IpuGop st OMNBITOB 1O XUMUU C DJIEKTPUYECKUM TOKOM, IITAaTHUB
7a00paTOPHBIM, LIUIIbBI TUTEJIbHbIE, BOPOHKA CTEKJISHHAs, CTAaKaHbl U MEpHBIC
LWJIMHJIPBI, BhIMTIApUBaTeabHas yaika (papdopoas), mpeIMETHbIE CTEKIIA, BOPOHKA
KalenbHas I1apooOpas3Hasi, CTylKa € IECTUKOM, KpUCTAJJIM3allMOHHAs 4alla,
Oymara (punbTpoBajibHast, HAOOPHI UHIUKATOPOB, PE3MHOBBIE MPOOKH, CTEKIISIHHBIE
TPYOKH.

KommnbroTep, M/M 3KkpaH, npoekTop, komiuiekT CD nuckoB mo opraHnyeckon u
HEOPraHMYEeCKOM XUMUHU.



