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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEero olmiero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBAHUM K pe3yIbTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHOM MPOTPAMMBI  CPEIHETO 00Iero oOpa30BaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpazoBarensHOoM ctaHgapTe COO, ¢ yuérom Konnenmuu npemnoiaBadus y4eOHOTO
npeaMera « XuMHs» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanum,
peann3yIonx OCHOBHbBIE 00pa30BaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJI0KEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit denepanuu Ha nepuoa a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOJ0OB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEIACICHUIO
oOwiel cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00y4arOUIUXCsl CPeACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIIH
koHnentyanbHbie nonokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
cCoJlepKaHMs, PE3yJbTaTOB OO0y4YeHUs U TpPeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XUMHAUYECKOE oOpaszoBaHue, MOJTy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHOM  OpraHu3alliM, SBJISIETCS HEOTHEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIMM JTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYITUX
[EJTOCTHOM CHUCTEME XUMHUUYECKOTO OoOpa3oBaHUsl. DTH IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIEH KYJIbTYpPbl
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpexne. PeanusyeTcss xuMudyeckoe oOpa3oBaHUE OOYYAIOIIUMXCS Ha
YPOBHE CpeTHETO O0IIIero 00pa3oBaHus CPEACTBAMHU YUEOHOTO MIpeaAMeETa « XUMUSD,
COJIEp’)KaHHEe U TOCTPOCHUE KOTOPOTO OMNpEeieHbl B MPOrpaMMe MO XUMUU C
y4€ToM crenu(puKd HayKd XUMUU, €€ 3HAUYCHUS B TO3HAHUM TIPUPOJIBI U B
MaTepUaTbHON XKU3HMU OOIIECTBa, a TAKXKE C yUETOM OOIIUX IeJIeH M MPUHIIUIIOB,
XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSHUE CHCTEMBl CPEIHEro  OOIIero
oOpazoBanus B Poccutickoit denepariuu.

XuMuUs Kak 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UrpaeT ocoOyr pojib B
COBPEMEHHOW IMBUJIM3ALMK, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (QOPMUPOBAHKE PAITMOHAIIBHOTO HAYYHOTO MBIIIICHHUS, B
CO37aHHME IIEIOCTHOTO MPEACTABICHUS 00 OKpY)KAloIeM MHUpPE KaK O €IUHCTBE
NPUPOJIBI U YeJOBeKa, KOTOpoe (PopMHUpYyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOLIET0O MHUpPA, OCO3HAHUS B3aHMOCBS3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUS.



TecHO B3aMMOAECUCTBYSI C IPYTUMH €CTECTBEHHBIMH HAyKaMH, XMMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HH KaXJI0oro wieHa ooOmiectBa. CoBpeMeHHass XMMHsS KakK Hayka
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HAampaBjicHAa Ha pEIICHUE
MIO0ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BHUTHS YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MaCHOCTH U OXPaHbI 3[I0POBBSL.

B coorBercTBUM ¢ OOMMMH TENSIMH W TPHUHIMIIAMH CPEIHETO OOIIero
oOpa3oBanus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJITOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 WM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA, MPOJOJIKEHHUS
00pa3oBaHus B Pa3JIMUHbBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TIpeAMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOIIas U HEOpPraHUYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CUCTEMA
3HAHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHWUW IPU W3yYCHUHU
npeaMera oOecrneurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEII[ECTB HA OCHOBE OOIINUX MOHSTHM, 3aKOHOB M TEOPHUI XUMUHU.

Crpykrypa comepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMME IO XWMHH Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyUYCHHIO Y4YeOHOTrOo MarTepuaia u O0O0yCIIOBJIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  OMNpPEETIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpPraHHYEeCKOM XWUMHM BEIIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPUM CTPOCHHUSI OPraHUYECKUX
COCMHECHUN, a TaKke Ha YPOBHE CTEPEOXMMHYECKHMX U DIJIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHuH BeliecTB. CBeIeHUsI 00 U3y4aeMbIX B Kypce BEIIeCTBAX
JAIOTCSL B PA3BUTUM — OT YIJIEBOJAOPOAOB JIO CJIONKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHMM. B Kypce  OpraHMyYeckoM  XMMHM — TOJYYarOT  Pa3BUTHUE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs MEPBOHAYAIHHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MpPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUUYECKOW PEAKIINH.

[Tox HOBBIM yriom 3peHUss B mnpeaMmeTe «XuMmus» 0a30BOr0 ypOBHS
paccMaTpUBAETCs M3YyYEHHBIH Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
TEOPETUUECKH MaTtepuanl U (PaKTOJIOTUYECKHME CBEIECHUS O BEIIeCTBAX W
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» OOy4aroUIMMCsl TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJOTHUYECKHUX IMO3ULIUMI,



riy0Xke TMOHATHh HMCTOPHUYECKOE W3MEHeHHe (YHKIUH 3TOro 3akoHa — OT
00o01IaromIeH 10 0OBICHSIONICH U MPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXKHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHHH,
CBOMCTBax W NMPUMCHCHHH, a TAK)KE€ O XMMHUYECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTeKkaHus qonoiHsercs B kypcax 10 u 11 kinaccoB anemeHTamu
coJlep KaHMsl, UMEIOIUMH KYJIbTYPOJOTUUECKUN W MPUKIATHON Xapaktep. OTH
3HAHMUS CIOCOOCTBYIOT NMOHUMAHUIO B3aMMOCBSI3M XMMHUHU C JPYTUMH HayKamu,
PacKpbIBAIOT €€ pOJIb B MO3HABATEILHOW M MPAKTUUECKOM AESTEILHOCTH YEJI0BEKa,
CIIOCOOCTBYIOT BOCTIMTAHHUIO YBKCHUS K TIPOIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y IPAKTUYECKUX MPUTIOKEHUM XUMHUHU, TOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJieMax, CBA3AHHBIX C XHUMHEH,
KPUTHUYIECKU OCMBICIMBATh MHPOPMAITHIO U IPUMEHSITH €€ JIJIs IIOTIOTHCHMS 3HAaHUH,
pelIeHNs UHTEJUICKTYJIbHBIX U AKCIIEPUMEHTAJIbHBIX UCCIIEA0BATEILCKUX 3a71a4. B
LEJIOM COJEp)KaHuEe y4eOHOro mnpeaMera «XUMUs» JaHHOTO YPOBHS H3YUYCHHS
OpPUEHTHUPOBAHO Ha (GOPMHUPOBAHKE Y 00YUAIONTUXCS MUPOBO33PEHUECKOW OCHOBBI
JUIsl TIOHUMaHusT QUIOoCOPCKUX UACH, TaKMX KakK: MaTepHalbHOE EIUHCTBO
HEOPTaHUYECKOI0 U OPTraHMYECKOr0 MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOCHHEM, TO3HABAEMOCTb IPUPOIHBIX SABICHUN MyTEM SKCIIEPUMEHTA
U PpEIICHUS MPOTHUBOPEUUN MEXKAYy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJM XMMHUU B PEIICHUU IKOJIOTHYECKUX MpoOieM, a
Takxe MpoOJeM cOepexeHUs: IHEPTETUUECKUX PECYPCOB, ChIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPHUAJIOB.

B nmane pemieHus 3agady BOCIHMTAaHUS, pa3BUTUS U COLMANIM3AIUU
OOy4JaronMXcsi MPUHATBIE TPOrPaMMONM MO XUMHHM TOAXOJABI K OMPENETICHUI0
CollepKaHUs M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaioT (OpPMHUpPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBUM, UMEIOIIUX 0Aa30BOE 3HAUEHUE JIJIsl PA3TUYHBIX
BUJIOB [ICATEIILHOCTH: PEIICHUs TpoOjeM, TOuCKa, aHaiu3a U 00padoTKu
uH(popMaMu, HEOOXOAUMBIX Jii NPUOOPETEHUS] ONbITa MPAKTUYECKON U
UCCIIEIOBATENbCKON JIEATEIbHOCTH, 3aHUMAIONIE Ba)KHOE MECTO B MO3HAHHUHU
XUMUH.

B mpakTtuke mnpenogaBaHusi XUMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHET0 00IIET0 00pa3oBaHUs, IIPU OIPEICICHUN
COJICPKATEJIbHOW XapaKTEPUCTUKU IeJIe W3ydeHHUs TMpeaMeTa HalpaBieHUEeM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JeSATeTLHOCTH 4YeJIOBEKa W KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyIbTypbhl. C
METOJAMYECKOW TOYKM 3pPEHUs TaKOW MOAXOJA K ONPENEICHHIO IEeNell H3ydeHHs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHUs IJIaBHBIMU LEISIMU W3Y4YEHUs MpeaMera
«Xumus» Ha 6a3zoBom ypoBHe (10 =11 ki1.) sByIsIFOTCS:

e (opMHpOBaHME CHCTEMBl XMMHMUYECKHX 3HAaHMH KaKk BaKHEHIIeH
COCTaBJISIIOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOii
JIeXKaT KIIFOYEBBIE MOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKW, YCBOCHHE M IOHHMMAHHUE CYIIHOCTH JOCTYITHBIX
0000IIeHHIIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOPUEH UX
pa3BUTHA U CTAaHOBJICHMUS;

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BELIECTB U XUMHUYECKHUX PEAKIIHNIA, HEOOXOJUMBIX U IPUOOPETEHHS] YMEHUI
OPUEHTHUPOBATHCS B MHUPE BEUIECTB U XMMHUYECKHX SIBICHHUM, UMEIOLIUX
MECTO B IIPUPOJIE, B IPAKTUYECKON U MIOBCETHEBHOW KU3HY;

e pa3BUTUE YMEHUH U CTIOCOOOB JI€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO O3KCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHasi XapaKTepUCTUKA 1eJIed U 3a/1a4 U3y4YeHus
IIPEIMETA B IIPOTpaMMe 110 XUMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C
HOBBIMU TNIPUOPUTETAMHU B CUCTEME CpeaHero ooOmiero oOpazoBanus. CerogHs B
MPENoJaBaHUK XUMUHU B OOJIbLIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJAEpX aHusi OOy4YeHUs, OpPHUEHTHUPOBAHHOM HA MOATOTOBKY
BBIITYCKHUKA O00I1e00pa30BaTeIbHON OpraHu3aluy, BJIQJCIONIEr0 HE HabopoMm
3HaHUU, a (PYHKIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CHOCOOAMH U YMEHHSIMHU
AKTUBHOTO MOJYyYEHUs 3HAHUN U MPUMEHEHUS UX B PEATbHOM KU3HU IS PELICHUS
MPaKTUYECKUX 3a]1a4.

B cBsI3u ¢ 3TUM NpU U3y4EeHUH NTpeAMETa « XUMUSD» TOMUHUPYIOIIEE 3HAUCHUE
IpUOOPETAIOT TaKUE LIETU U 3a/1a4M, KaK:

ajanrtanusi o0yJaronmxcsi K yCJIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dopMupoBaHue 'y OOyyaromuxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMITETEHIIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUYEHHE I Pa3IMYHBIX BHUIOB
NeATEIbHOCTH: pElIeHHs MpoOJieM, MOoucKa, aHajau3a U 00paboTKu MHGOpMALIHH,
HEOOXOIMMBIX JJI1 IPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWHM XHMHH, & TAKXE Il OLUEHKM C MO3ULUN 3KOJIOTMYECKOU
0€30MACHOCTH XapaKTepa BIAUSHUS BELIECTB U XUMHUYECKUX IIPOLECCOB HA OPraHU3M
4eJI0BEKA U MPUPOJHYIO CpEAY;



pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00yJaroNIXcs: CIIOCOOHOCTH CAMOCTOSATEIBHO MPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTUHU ISl TIOUCKA M aHaIHM3a yuyeOHOU U
HAyYHO-TIOMYJISIPHOM HH(DOPMAITUH XHMHYECKOTO COJICP KAHMS;

dhopMHpOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0MIOAATeIbBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU W MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy oOOydarommxcs YyOSKIEHHOCTH B TyMaHHCTHYECKOU
HAIPaBJICHHOCTU XUMHUH, €€ Ba)XHOM POJM B PEHICHUU TI00ATBHBIX MpoOsieM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHMS, TIOTIOTHEHUS SHEPTETHUECKIX PECYPCOB U
COXpaHEHUs TPHUPOAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpPEeKHOTO
OTHOIICHUSI K TIPUPOJE W CBOEMY 3/I0POBBIO, a TaKKe MPHUOOPETEHUS OIBITA
WCIIOJIb30BAHUSl TIOJNYUYCHHBIX 3HAHUM JUIsi TPUHSATUS TPAMOTHBIX pEIICHUN B
CUTYaIIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydyeObHOM mIaHe cpeaHero oOmero o0pa3oBaHUS MPEAMET «XHUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacTh «EcTecTBeHHO-HAYYHBIC
PEIMEThBD.

OO111ee Ynco 9acoB, OTBEAEHHBIX I U3yUEHUS XUMUH, Ha 0a30BOM ypOBHE
cpeaHero ooiero oopasosanus, coctapisieT 68 wacos: B 10 kimacce — 34 yaca (1 gyac
B Hegenmo), B 11 kmacce — 34 gaca (1 wac B Heneoio).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XUMUHU

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEHIECTB U MaTepualoB. TeopHs CTPOCHHS OpPTraHHUYECKUX
coequHeHnit A. M. bytneposa, e€ ocHOBHBIE MosI0KeHUA. CTPYKTYpHBIE (hOPMYIIBI
OpraHMYecKuX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHYECKass CBsSI3b B
OpraHUYECKUX COEUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKaluyu OpraHuyecKkux BeuecTB. HomeHknarypa
OpPraHUYECKUX COEAMHEHUH (CHUCTeMaThyeckas) M TpUBUAIbHbIE Ha3BaHUs
BOKHEUIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

DKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAaKOMJIEHUE C 00pa3llaMi OPraHUuYECKUX BEUIECTB U MaT€pUalaMH Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ OpPraHMYECKHX BEIIECTB, HAOJIOACHHE U ONUCAHHE
JEMOHCTPALIMOHHBIX ONBITOB 110 IPEBPALLICHUIO OPraHUYECKUX BELIECTB IIPU
HarpeBaHuM (IUIaBJieHWe, OOYTIMBAHUE U TOPEHNE).

Yriesoaopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
npocTeililine NpeACTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa
(peakuuy 3aMelIeHHUs M TOPEHMs), HAaXOXKIEHUE B NPUPOJE, MOJIy4YeHHUE WU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
npocTeillline MNpeACTaBUTENN alIKeHOB: (UM3MYECKHe M XUMHYECKHE CBOMCTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHHUSA, THApATallMM, OKUCJICHHUS W
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaauensl: Oyramuen-1,3 u MetwnOytaaueH-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKHE CBOMCTBa (peakuus mnoaumepusauuu). [lonydeHue CHUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTMUECKUH Psijl. ALIETHIICH
— TMpPOCTEHIIMHA TMPEACTaBUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA (peaKIMy TUAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUIpaTaliH,
rOpeHus), MOJyYeHrne U TPUMEHEHHE.

Apenbl. benzon: cocra, cTpoeHue, (U3MUYECKME U XHMHUYECKHE CBOMCTBA
(peakiuy rajoreHUpOBaHMS U HUTPOBAHUSA), MOJTYYEHUE U TIpUMEHEHUE. 10.1yo:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), NOyYeHue U npumererue. TOKCUIHOCTb apEHOB.



['eHeTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, NPHUHAMISKAIIUMHU K Pa3IudHbIM
KJIACCaM.

[IpuponHble HCTOYHMKH YTrI€BOAOPOMOB. I[IpupoaHbil ra3 M mNOIyTHBIE
HedTsaHble Ta3bl. HegTh n e€ mpoucxoxaenue. CrocoObl mepepaboTKku HePTH:
NEPErOHKa, KPEKUHI (TEpMUYECKUH, KaTalIUTUYeCKHil), nupoiu3. IIpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBI
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCIEepUMEHTAIBHBIE METOJbl HM3Y4YEHHMsS BEIIECTB M WX IPEBpALICHUIL:
O3HAKOMJIEHHUE C 00pa3liaMy IIaCTMACC, KayudyKOB M pe3uHbI, Koutekinu «HepTo»
U «YT0JIb», MOJAEIMPOBAHNE MOJIEKYJ YITIEBOJOPOIOB M TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUUECKOW pabOThI: OJYyYEHUE ITUIICHA U U3yUEHHUE €r0 CBOWCTB.

Pacuérnrple 3amaun.

Bbluncienuss 1Mo yYpaBHEHHMIO XHWMHUYECKOW peakuud (Maccel, 00bEMA,
KOJINYECTBA MCXOJHOI'0 BELIECTBA WIM MPOJAYKTa PEAKLUMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEUIECTB MM MPOJAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenpHple OOHOATOMHBIE CHUPTBHL. METAaHON W JTaHOJN: CTPOECHUE,
dbuznyeckue M XUMHYECKHE CBOWMCTBA (PEaKUIUM C AKTUBHBIMU METaJUIaMH,
rajJjioreHoBOJIOPOJaMH, TOpEHHUE), MpUMeHeHue. BoIopoaHbie CBA3UM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U ATaHOJIa HAa OPraHU3M YEJIOBEKa.

MHoroatoMHble  COMPTHL. DTWICHIJMKOJIb W  [JHMUEPUH: CTPOCHHUE,
dbuznyeckue M XUMHUYECKHE CBOMCTBAa (B3aUMOJICUCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMU, KaueCTBEHHasi peakilusi Ha MHOTOaTOMHBbIE CIUPTHI). JlelicTBue Ha
OpraHu3M 4esoBeka. [ [puMeHenne rimiepuHa u 3TUICHTJIMKOJIS.

®deHoJ: CTpOEHHE MOJIEKYJbl, (U3NYECKHUe U XUMHUYECKHE CBOWCTBA.
Tokcuunocth Penosna. [Ipumenenue denona.

Anbaeruipl M Kemouvl. DopMaNbAETHA, AaUCTAIBACTUA: CTPOECHHUE,
bu3nUeckne U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KAuE€CTBEHHBIC PEAKIINH ), IOJyYCHUE U IPUMEHEHHUE.

OHOOCHOBHBIE MpeieSIbHbIC KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAasI
KHUCJIOTBI: CTpOCHHUE, (U3UUECKUE U XUMHUUECKHUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJIacca KUCJIOT, peakius dTepuduKaIuu), mojrydeHue u npumenenne. CteapuHoBas
U OJICMHOBAsl KUCJOThI KAaK MPEICTABUTEIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBHE.

Cnoxnple 3¢GuUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [uaponu3
coxHBIX dhupoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buomornueckas
pOJIb )KUPOB.

VYrneBonpl: cocTaB, Kiaccupukanmus — yriaeBogoB  (MOHO-, OU- H
noJicaxapubl). ['roKo3a — MpOCTEHIINIT MOHOCAXapHUa: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NUECKHe U XUMHUYECKHE CBOMCTBA (B3aUMOIEHCTBUE C TUIPOKCHIOM
menu(Il), okucinenne ammuadHbIM pacTBopoM okcua cepedpa(l), BoccranoBieHue,
OpOo’KEeHHE TIIOKO3bI), HAXOXKIACHUE B IPUPOJIE, IPUMEHEHHE, OMOJIOTUYECKAas POIIb.
dortocunTe3. PpyKTO3a KaK U30MEpP TIIFOKO3bI.

Kpaxman u nemnono3a kak npupojiHbie noaumepsl. CTpoeHne Kpaxmania U
nenono3bl. Du3nUeckue M XUMHYECKHME CBOMCTBA Kpaxmaina (THApOJIH3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEUIECTB W UX MPEBPAILCHUI:
MPOBE/ICHUE, HAONIOACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcunioM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJCUCTBUE TIIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCcTBOPOM OKCHA
cepeopa(l) m rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
MIPOBEICHHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnblie 3amaun.

Bbluncinenuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakuud (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMHU MO0 M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEUIECTB UM MPOJAYKTOB PEAKIIUH).

A3oTcoeprkalye OpraHuuecKue COeIMHEHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpTaHUYECKHe coequHeHus1. DU3nUecKue u
XUMHUUYECKUE CBOMCTBA aMUHOKHUCJIOT (Ha MpuUMepe TIUIMHA). buomornueckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NOpHUpPOIHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuuHas,
BTOpPUYHA W TPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpaIHsl, KAYECTBEHHBIC PEAKIIMK Ha OSJIKH.

OKCIEpUMEHTAIbHbIE METOJIbl HM3Yy4YEeHHUs BEIIECTB W UX MPEBPAIICHUI:
HaOJIOICHUE U ONMKMCAHUE JEMOHCTPALMOHHBIX OMBITOB: JA€HATypalus OEIKOB MpH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKy IsIpHbIE COeIUHEHHUS

OCHOBHbBIE€ TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHII: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSIST MOJIEKYJIspHas
macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MOJIMMEPU3ALMS U TTOJTUKOHIECHCALIHS.

DKCIIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX MPEBPALCHUIA:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanus MeXIpeaAMETHBIX CBA3EU IIPU U3yYEHUU OPTaHUYECKON XWMHH B
10 kyacce OCyHIIECTBISIETCS 4Yepe3 MCIOJIB30BaHUE KaK OOIIMX ECTECTBEHHO-



HAYYHBIX TOHATUN, TaK U TOHATUHN, SBJSIONIMXCS CUCTEMHBIMU IJIA OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYUHbIC MTOHITHS: SABJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KJIacCHU(HKAIUs, MepUOAUYHOCTh, HAOIIOaCHHE,
U3MEpEeHHE, YKCIIEPUMEHT, MOJICTTHPOBAHHE.

dwusuka: MaTepus, OHEpPrus, Macca, aToM, DOJCKTPOH, MOJEKyJa,
DHEPreTHUECKU YPOBEHb, BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSHHE
BElIeCTBa, (PU3MUECKUE BETUUYUHBI U SAUHUIIBI KX U3MEPEHHUS.

buonorus: kmerka, opranm3M, Omocdepa, oOMEH BEIIECCTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTUYECKH aKTHUBHBIC BemlecTBa (OENKH, YTIEBOMBI, KHPHI,
dbepMeHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE NCKOMAeMble, TOTUINBO,
pecypchl.

TexHonorus: mNHIEBbIE MPOAYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpPEnaparThbl, MaTepUalbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMMH

XUMUYECKUI 3JeMEeHT. AToM. Sfnpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJAYPOBHU. ATOMHBIC opOMTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipenesieHus 3JIEKTPOHOB MO OpOUTaNsIM B aTomax
AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOI0B. DIECKTPOHHAS KOHPUTYpALIHs aTOMOB.

[Tepunognueckuii 3akoH U [leproanyeckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NMEPHOJUYECKOTO 3akoHa W [lepuoamyeckoll CHUCTEMBI
xumudeckux aneMeHToB . M. MeHnpneneeBa ¢ COBpEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOKHBIX BEIIECTB MO TPYMIaM U TEPHOJIaM.
3HaYeHUe NEePUOANYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BUJIbl XUMHUYECKOW CBS3U
(kOoBaJIeHTHasi HEMoJIsipHAash W TOJIIpHAsi, MOHHAs, METaJUIM4eckas). MeXaHu3Mbl
o0pa3oBaHUsI KOBAJICHTHOM XHMHYECKOW cBsi3M (OOMEHHBIH U  JIOHOPHO-
aklenTopHblil). BomoponHas cBs3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IoHbI: KaTUOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJISIDHOTO ¥ HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTALNINYECKOU PEIIETKHU.



[lonaTne o nucnepcHbIX cucTteMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 107151 BElIeCTBa B PaCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHN. Howmenxknartypa
HEOPTaHUYECKUX BeEIIeCTB. ['eHeTnueckas CBs3b HEOPraHWYECKUX BEILECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKHX  peakiuid B
HEOPraHWYECKOM M OPraHUYeCKOW XUMHUHU. 3aKOH COXPAHEHHUs MacChl BEIIECTB,
3aKOH COXPAaHEHUS U NPEBPALEHUS JHEPTUHN [P XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMmuueckoe paBHOBecHe. DakTOpbl, BIUAKOLIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Dnekrponutuyeckas auccounanus. CuiabHblie U cinadblie 5eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTPaIbHAas, IEJIOYHAS.

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIEPUMEHTAJIBHBIE METOJbl M3YYECHHMS BEIIECTB M HX IPEBpALICHUIL:
neMoHcTpauus Tadimun «llepuonnueckas cucrema XUMUYECKUX 3jieMeHTOB Jl. .
MenpeneeBay, U3ydeHHE MOJEIEH KPUCTAUIMYECKHX PEIIETOK, HAOMIOIECHUE U
OIKCaHUE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3oKEHUE MEPOKCHUIA
BOJIOPOJIa B IPUCYTCTBUU KaTAIM3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C MOMOILBIO YHUBEPCATLHOTO UHMKATOPA, PEAKI[MU HOHHOTO 0OMEHA), TPOBE/ICHUE
paKkTUYECKON padoThl «BiusiHUuE pa3andHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum.

PacuérHble 3agaumn.

Pacuérel 10 ypaBHEHMSM XHMHMYECKHX pEaKkUUi, B TOM 4YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM TIOHATHUS «MACCOBAst 101
BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxxkenne HemerauioB B llepuonnyeckor  cucreme
xuMuueckux smeMmeHToB J[. M. MenaeneeBa u 0COOCHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETALIOB. AJUIOTPONHMS HEMETAUIOB (Ha HpUMEpE
KHUCJI0poaa, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIUX HEMETAUIOB (TaJIOT€HOB, CEpPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHCHHH  (OKCHJIOB,
KHCIIOPOACOIEPKAIINUX KUCIIOT, BOAOPOAHBIX COCITMHEHHN).

[IprumeHeHne BAXXKHENUIINX HEMETAIUIOB U UX COCIMHEHUM.

Meramisl. [lonoxxenue meraiuioB B llepuoanueckon cucremMe XUMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000J0UYEK
aToMOB MeTayuioB. O0mme ¢gusnyeckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSIl HAMIPSIKEHU METAIIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATpPUM, Kalaui, KalablUW,
MarHui, allfOMUHUH, [IMHK, XPOM, KEJ€30, MEJlb) U UX COCIMHEHUM.

OOmue cnocoObl monmyueHus: MetaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIBHBIE METOJBl HM3Y4YEHUs BEIIECTB WM HUX MPEBPAIlCHUN:
U3y4YeHUE KOJUIEKIIMM «MeTauibl U CIUIaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAILHBIX 3aja4, HaOJf0JICHHEe M OMNHCaHUE JEMOHCTPALMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBUE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAUECTBEHHbIC PEAKIIMU HA KAaTUOHBI METAJJIOB).

Pacuérurle 3amayn.

Pacuétpl mMacchl BellecTBa MM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CITU OJTHO
Y3 BEILIECTB UMEET IMPUMECH.

XUMHUSA U )KU3HDb

Ponp xuMun B 0OECIEUEHUM SKOJOTUYECKOU, SHEPTeTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAy4YHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJIyYE€HUs BaXXKHENIIUX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIBHBIC
MaTepuasbl, KOHCTPYKIHOHHBIE MaTEpUalibl, KpacKu, CTEKJIO, KEepaMHUKa,
MaTepuabl IJs SJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MUHEPAJbHbBIC
ynoOpeHus.

XUMHST U 340pOBBE YEJIOBEKA: ITpaBUia MCIIOIB30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30MacHOT0 UCIIOIb30BaHUS MPENapaToB OLITOBON XUMUU B
MTOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpEeIMETHBIX  CBSi3ed TMPU  M3YYCHHH  OOIIeH |
HEOpPraHU4eCKOoW XUMUM B 11 Kiacce OCyIIeCTBISIETCS YEPE3 UCIMOJIb30BAHUE KAK
OOIIUX E€CTeCTBEHHO-HAYYHBIX TOHSATUH, TaK U TOHATUM, SIBJISIOIIUXCS
CHUCTEMHBIMU ISl OTIEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHS: HAay4dHBINM (akT, THIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, Kiaccudukanus, TEePUOJUIHOCTh, HAOIIOEHNE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHUE.

dusuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, (PHM3WYECKHUE BEIMYMHBI U CIUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, JKOCHUCTeMa, Ouocdepa, MaKpo- H
MHUKPOAJIEMEHTBI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIBI, TOJIE3HbIC UCKOTIACMBIE, TOILIHBO,
PECYpCHI.

TexHoJOrHsI: XUMUYECKasi MPOMBIIIICHHOCTh, METAJUTYPrHsl, MPOHU3BOJCTBO
CTPOUTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHIICBAs
NPOMBIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IPErapaToB, IPOM3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOT HH.



[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
OOy4aronIMMHUCS MPOrpaMM CpelHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM,
METaNpeIMETHbIM M TIpeAMETHbIM). HaydHo-MeTonuueckoil OCHOBOM  Jis
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B CoOTBETCTBHM C CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHS MpeIMeTa «XUMHs» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOIUMHCS POCCUUCKOM TpaKJaHCKOM HUIECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTNPEEIECHUIO;

HaJM4Yue MOTUBAIIMU K 00YUYCHHUIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYarolMXCsl PYKOBOJACTBOBAaThCS B CBOEM
JEATEIIbBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIUMU IETOCTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HAJIMYKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
€N U CTPOUTDH KU3HEHHBIC TJIAHBI.

JIn4HOCTHBIE PpE3yJbTAaThl OCBOCHMS MpeaMera «XuMHUsS» JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HUAealaMd POCCHUKCKOr0 TpakJaHCKOro OOIlecTBa, MPUHSATHIMU B OOILIECTBE
HOpMaMH U  TpaBWJIaMH  TOBEICHUS, CHOCOOCTBYIOIIMMU  IPOIECCaM
CaMOTIO3HAHUS, CaMOPa3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHS TNpeaMeTa «XUMHUSD  OTPaKaIOT
cOpPMHPOBAHHOCTh OTIBITA TIO3HABATEIILHOW W TMPAKTUYECKON JeSTEIHHOCTU
OOy4YaroIIMXCs M0 peau3aiyy MPUHATHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HAHMS 00YYaIOLUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U TTPABOTIOPSIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JEATEIHHOCTH MPH CO3TAHUH yISOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENIbHBIX 3324, BBHIMOJTHEHUU XUMUYECKHUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M TNPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3€E PA3IUYHBIX BUJIOB yU€OHOH IeATeTbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS .

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€UYECTBECHHOM XHUMUU;

yBaXEHUSI K TpOLecCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTHUUECKOTO
MPUMEHEHUsI XUMHH, OCO3HAHUS TOTO, YTO JIOCTMXKEHHS HAYKH €CTh pPe3yJbTaT
JUTUTEIbHBIX ~ HAOJNIOJCHUN, KPOMOTIUBBIX SKCIEPUMEHTAJBHBIX  IIOHCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATENbHBIX MOTUBOB B IMOJIYYEHUHU U TOCIIEYIOIIEM aHAIIN3E
uH(OPMAIUU O TIEPEIOBBIX TOCTIXKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUECHTUPYSICh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUIIEH C
MO3UIMI HPABCTBEHHBIX W IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITHX
MOCTYTKOB;

4) popMupoBaHHSs KYJIbTYPbI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 3J0pOBOrO M 0Oe30MacHoro oOpas3a >KU3HHU,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHUsT TIpaBUJI O€30MacHOro OOpalleHuss C BEHIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TIPaBWJ HHAMBUIYAIHLHOTO U  KOJUIEKTHBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAITUSIX, YTPOXKAIOITNX 3JI0POBBIO U )KU3HU JTIOJCH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIEAOBATEIIbCKOM
NEATEeTLHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKOM W JPYTUX  BHJAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4yacTUE B PEHICHUM MPaKTUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHS IPEAMETHBIX 3HAHUM MO0 XUMHUH;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATbHON TPACKTOPUU
oOpa3oBanus, Oyayied MNpopeccuu U peanu3aludd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rHYecKOro BOCIIUTAHUSI:

HKOJIOTHYECKHU 11€JIeCO00pPa3HOro OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MIIE;

MOHMMAHUSl TJIO0AJTBLHOIO XapakTepa JKOJOTHYECKUX MpoOsIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE MPUPOTHON U COUUAIBHOM CPEBI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTIXKCHUN XUMUHU IS
pelIeHuss BOIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JICUCTBUM, NPUHOCAIIMX BPEA  OKpYKaIOLIEH
MPUPOJIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpPUSTHBIE SKOJOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTO MBILUIEHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIIbITA NEATEIbHOCTH 3KOJIOTUYECKOU HAIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COLMAIBHOMN
MpPaKTUKe, CIOCOOHOCTM UM YMEHHUS aKTUBHO MPOTUBOCTOSITH HUJICOJOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMUPOBAHHOCTU MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MIPAKTUKH;

NMOHUMAaHUsl CHeNU(PUKH XUMHH KaK HayKd, OCO3HaHUA €€ poju B
GbopMUPOBAHUM PAIMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKpYKalollleM MUPE KaK O €IUHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPOoOJIeM COXpaHCHHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKIIEHHOCTH B  0COOOW 3HAYMMOCTH XWMHH IS  COBPEMEHHOU
IABUJIM3AIAN: B €€ TYMaHUCTUYECKON HAPABICHHOCTH U BAXKHOM POJIU B CO31aHUU
HOBOM 0a3zbl MaTepUaIbHOM KYyJbTYpbl, PEIICHUH TJIOOANbHBIX MpoOJeM
YCTOWYHUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YJHEPTETUUYECKOM, MUIIEBOU U

HKOJIOTHYECKOM O€30MaCHOCTH, B PA3BUTUH MEAUITMHBI, 0OCCTICUCHUH yCIOBUN
YCHEITHOTO TPY/a U DKOJIOTHYECKH KOM(OPTHOM KU3HU KaXKIOT0 WieHa 0OIIECTBa;
€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: I[IOHHMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy9aeMbI€ 3HAHUS JIJIS1 aHAIM3a ¥ OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa U



IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKJIIOUEHUS Ha
OCHOBE Hay4YHbIX (DAKTOB U UMEIOLIUXCS JAHHBIX C LIEJbIO OJIYYEHHS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHust Ipo6JieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AESITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3OBaHHIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax nmpodeccruoHambHOM
NEATEIBbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YUEOHOIrO MpeaMeTa «XUMHs Ha
YpOBHE cpeaHero odiero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBbIE IS dbopMHpOBaHUS ~ MHPOBO33PEHHS  OOYYAIOIIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIE) OOIEHAYYHbIE MOHSITHUS, OTpakarollue
IEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U chenuduKy METOJOB TMO3HAHMUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPIus, sIBIICHUE,
mpoliecc, CUCTeMa, Hay4YHbIM (aKT, MPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCTIEA0OBaHNe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCAJIbHbIC yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHEBIE), o0ecreynBaronye (dbopmupoBaHue (yHKIMOHATBHON
I'PaMOTHOCTH U COLIMATILHOM KOMITETEHIIMH 00Y4arOIINUXCs;
CIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B ITIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIBHBIMH, KOMMYHHKATUBHBIMA W  PETYJIATHUBHBIMH
JICUCTBUSIMU.

OBJaaenue YHHUBEPCATbLHBIMU Y4eOHbIMU NOo3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHSA:

CaMOCTOATENLHO  (OPMYJIHPOBATh W aKTyaIM3upoBaTh  MpoOIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEAEsATh LIENU JEITEIbHOCTH, 3aJaBasg IMapamMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCHUTD PE3YJIBTATHI I€ATEIbHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIIOJIB30BaTh MPU OCBOECHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS —
BBIJICISITh XAapaKTEPHbIC MPU3HAKKU TMOHSATUM W YCTAHABIUBATH UX B3aHUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUST OTIAEIBHBIX (PAKTOB U
SIBJICHUU;

BbIOWpaTh OCHOBaHHUS M KPUTEPUU S KIACCU(PUKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJeHUs (MHAYKTUBHBIC, JEIyKTUBHBIC, 10
aHAJIOTMH), BBIABIIATh 3aKOHOMEPHOCTH W HPOTUBOPEYHMS B pPaccMaTpHUBAEMBIX
SBJICHUSIX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUHU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA30BLIBATH MOJICIIbHBIC TIPEICTABICHUS — XUMUYECKUN
3HAK (CMMBOJI) 3JIEMEHTA, XUMHUYECKasi (opMyJia, ypaBHEHUE XUMHUECKOW peakuu
— MPU PEUICHUM Y4YEOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3aJad, MPUMEHSThH
Ha3BaHHBIE MOJICIbHBIC MPEACTABICHUS IS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a30BbIe HCCIIE0BATEIbCKHE ICHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHUS BEIIECTB M XWMHYECKUX
peaKkuui;

dbopMyIMpOBAThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMSI, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITETLHO C(OPMYyIUpPOBAHHBIE BOINPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJETh HABBIKAMU CAMOCTOSATEIBHOTO IUIAHMPOBAaHUS U TMPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOIIOATh 32 XOJ0M
npouecca, CaMOCTOSATEIbHO IPOTHO3MPOBATh €ro pe3yibTar, (HOpMyIHpOBaTh
000011I€HHS U BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMBIT YYCHHUUYECKOM HCCIICIOBATEIBCKOH W MPOEKTHOU
NESITEIbBHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHHS] TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IUNYHbIX METO/I0B
MO3HAHUS.

3) padora ¢ uHpopManHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPoOpManuu (HAy4dHO-
MOMyJIsipHAasl JIUTepaTypa XWUMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl MHTEpHETa), aHanmM3upoBaTh WHPOPMAIIUIO PA3NMYHBIX BUAOB U (HOpM
Mpe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTD;



GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHATH PA3JIUYHBIE METOJBI MPU MOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOAUMOW JJIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OTpeENEHHOTO THUIIA;

npuoOOpeTaTh OIBIT MCIHOJIb30BaHUS WHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3IUYHbBIX IIOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BHIOWpAaTh  ONTUMAJIbHYIO  (OpMYy  MpEaCTaBICHUS
uHbopMaIuu (cxembl, TpaduKu, AMArPaAMMBbI, TAOIHIIbI, PUCYHKH U APYTHE);

UCITI0JIb30BATh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA MTPH pabOTE ¢ XUMHUECKOM
uH(popMaIue: MPUMEHITh MEXIpeAMeTHble ((PU3NYeCKUe U MaTeMaTHYeCKHE)
3HAKU ¥ CUMBOJIBI, ()OpMYIIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJB30BaTh M MPE0oOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA
HarJIsAHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOM TeMbI B X0JIe AUayiora u/uiv
JUCKYCCUHU,  BBICKa3blBaThb  HUACH, (HOPMYIUpPOBaTH CBOU  IPEIJIOKCHHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/JIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTAIlMEN pe3ysibTaTOB MO3HABATEIBHON JESTEILHOCTH,
MOJTYYEHHBIX CAMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOJTHEHU N
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO HUCCIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealn3aiud y4eOHOro nmpoekta u (popMyIupoBaTh BBHIBOIBI
Mo pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUNM MYyTEM COTJACOBAHMS MO3UIUNA B
X0J1€ 00CYXX/IeHUSI 1 0OMEHA MHEHUSIMU.

OBJjiaieHNe YHMBEPCAJTbHBIMY PeryJATUBHBIMH 1€iCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATh CBOKO IO3HABATEIHHYIO
JEATEIIbHOCTh, OINpeneNsas €€ Ueau W 3adadyd, KOHTPOJIHUPOBATH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHUPOBATh TMpEAjiaraéMblii  ajIrOpPUTM JEHCTBUM TIPH
BBITIOJTHEHWU Y4Ye€OHBIX W HCCIEAOBATENbCKUX 3ajlad, BBIOMpaTh Haubosee
3¢ (}exTUBHBIN €rnoco0 HMX peleHUus C Y4YETOM TMOIY4YEHUsT HOBBIX 3HAHUU O
BEII[ECTBAX M XUMHUUYECKUX PEAKIIHSIX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JAESATEILHOCTA Ha OCHOBE CAMOAHAJIN3a U
CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranuyeckas XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHH O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIA XUMHH B TO3HAHUH SIBJICHUW TPUPOBI,



B (QOpMHUpPOBAHWUW MBINUICHUS W KYJIbTYpbl JMYHOCTH, €€ (yHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOUMOM /JIsi PEHICHUs] TPAKTUYECKUX 3a]ad M DKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO U IPUPOAHOMU CpEJIE;

BJIAJICHUE  CUCTEMOW  XHMHYECKHX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToM, JJIEKTpOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTass U COKpAIIEHHAs), MOJIb, MOJIIpHAs
Macca, MOJISIpHbIN 00BEM, YTIIEpOAHBIN CKENeT, (PYHKIMOHAIbHAS TpyIa, paauKal,
M30MEPHSI, ©30MEPBL, TOMOJIOTHYECKHUM P, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCOJIEpKAIUE COEIWHEHHS, MOHOMEp, IOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCJAMHEHHUS);, TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XUMHH, MHPOBO33PEHUYECKUE 3HAHMS,
JeXalye B OCHOBE IOHUMAHMUS TPUYUHHOCTA MU CHUCTEMHOCTH XHUMHYECKUX
ABJICHUHM, (PAKTOJIOTUUECKUE CBEACHUS O CBOMCTBAaX, COCTaBE, MOJYYECHUU U
0€30MacHOM HCMOJb30BAHUM BaXHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM NEATEIbHOCTH YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, UCMHOJb30BATh COOTBETCTBYIOLIUE MOHATUS MPH
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIECHUI OPraHUYECKUX COCITUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XMUMHUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMys OpraHMYECKMX BEIIECTB M YPaBHCHUH XHUMHUYECKHX PEaKIIH,
M3TOTaBJIMBAaTh MOJIENIM MOJIEKYJ OPraHMYECKUX BEIIECTB ISl MIUTKOCTPALUHM UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMUBATh MPUHAIJICKHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB 10 HX COCTaBY M CTPOCHUIO K OMNpeAcIEHHOMY
KJIACcCy/Tpynne COeauHEHUN (YIJIEBOJOPOJbI, KHUCIOPOA U a30TCOJAEpXKallue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS), JaBaTb MM Ha3BaHHS IIO
cucrematrueckorr HomeHkimatype (IUPAC), a Takke NpHUBOAWTH TPHUBHUAJTIBHBIC
Ha3BaHMUS OTACIBHBIX OPraHUYECKUX BEIIECTB (ATUJICH, MPOIUJICH, AalleTHJICH,
ATUJICHTJIMKONb, TIULEpUH, (PeHos, GopMalbaerul, aneTaabIerujl, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJICMHOBAsl KUCJIO0Ta, CTEAPUHOBAs KUCIIOTA, TJIFOK03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TJIUIKH);

chOPMHPOBAHHOCTh, YMEHHSI OMPENCIATh BHUIBI XUMHUYECKOH CBS3U B
OpTraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TIOJIOKEHUS TEOPUH CTPOEHUS
opranndeckux BemiectB A. M. bytiepoBa mist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHHE, (PU3UUECKHE
U XUMHUYECKHME CBOMCTBA TUIMYHBIX TMPEJICTABUTEICH pA3IMUYHBIX KJIAcCOB
OpraHUYeCcKUX BEIIeCcTB (METaH, 3TaH, ITUIICH, IPOIUJIEH, alleTuiieH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, ITHIICHIJIUKOJIb, TJIUIIEPUH, (DEHOT,
aleTanbIeTU, MypaBbUHasl U YKCYCHAsl KMCJIOTHI, TJII0K03a, KpaxMmal, HEeJUII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTFOCTPUPOBATh T€HETUYECKYIO CBS3b MEXKIYy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEaKIMid C HCHOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
CBIpbsl (HE(DTh, MPUPOTHBIN Ta3, YroJib), CIIOCOOBI UX MEPEPAOOTKU U MPAKTUIECKOE
IpUMEHEHUE TIPOAYKTOB MepepadOTKH;

cOPMHPOBAHHOCTh YMCHHHA TMPOBOJUTH BBIYUCICHUS TI0 XUMHUYCCKAM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peaKIMy Mo U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUHN BIAJETh CHUCTEMON 3HAaHUH 00 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIIOJb3yeMbIX B XUMHH TIPU M3YYCHUH BEIECCTB U
XUMHUYECKUX ABJICHUN (HaOII0IeHNEe, N3MEPEHNE, SKCIIEPUMEHT, MOJICIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKUE 3HAHUS JJIi TPUHSATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBA3aHHBIX C BEHIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IATh MPaBUJIA MOJIb30BaAHUS XUMUYECKOM
MOCYJIO W J1TabopaTOpHBIM O00OPYIOBaHMEM, a TakK)Ke MpaBuia OOpalieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C HMHCTPYKIMSIMH TIO BBITOJTHEHHUIO J1aO0OpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUH TIJIAHUPOBATh W BBITMIOJIHATH XUMHUYCCKUN
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAHUYECKHUX BEIIECTB MMPU HATPEBAHUH, ITOJTyUEHNE
ATWJICHA U U3YYCHHE €TO CBOMCTB, KAUECTBCHHBIC PEAKITUN OPTaHUIECKUX BEIIECTB,
JeHaTypanus OeJTKOB MPU HArPEBaHHUH, [IBETHBIC PEAKIINKU OEITKOB) B COOTBETCTBUU
C TMpaBWIaMd TEXHUKW O€30MacHOCTH TpH OOpalleHWu C BEIIECTBAMH U
Ja00paTOPHBIM  000pYJOBaHUEM, TMPEJCTABIATh  PE3YJIbTATHl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpPME 3aluCH YPaBHEHWHW COOTBETCTBYIOIIMX PEAKIUN |
(GbopMyIMpPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO
uH(OpMAIUIO, TOIYyYaeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpEICTBa MacCOBOMU
uHpopmanuu, MIHTepHeT 1 Apyrux);

chOpMHPOBAHHOCT, ~ YMEHHMH  coOMIOAaTh  MpaBWia  DKOJIOTHYECKHU
1€JIECO00Pa3HOTO TMOBENCHUSI B OBITY W TPYAOBOM JACATEIBHOCTH B IIENAX
COXPaHEHUS CBOETO 3/I0OPOBBS U OKPY>KAIOIIEH MPUPOJAHOM CPebl, 0CO3HABATD



OMAacCHOCTh BO3JICMCTBUS Ha JKHUBBIE OPraHU3MBI OMNPEIEIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMas cMbica mnokaszatens [1JIK, mosicHsaTs Ha mpumepax crnocoObl
YMEHBIICHUSI W TPEIOTBpAIICHUS HMX BPEJHOTO BO3JCHCTBUA Ha OpPraHU3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX [OCTYIHBIX METOJaX IIO3HAHMS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL CIENbIX M CIHA0OBUASIIMX OOy4YalOIIMXCA: YMEHUE HMCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XUMHUYECKUX

bopmyiL.
11 KIIACC

[IpenMeTHble pe3yiabTaThl OCBOCHUSI Kypca «OOImas W HeopraHuyeckas
XAMUSD) OTPAXKakoT:

cOPMHPOBAHHOCTh  MPEJCTABICHUNA: O XUMHUYECKOM  COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUU B ITIO3HAHUHU SIBJICHUN IIPUPOIBI,
B (OpPMUPOBAHUU MBIIUICHUS W KYJIbTYPbl JHMYHOCTH, €€ (PYHKIMOHAIBHOU
rpaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUsI MPAKTUYECKUX 3a]1ad U SKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 3JI0POBBIO M PUPOHOM CPEJIE;

BJIAJICHUE  CHCTEMOM  XUMHYECKHX  3HAaHWUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME MOHATHSA (XUMHUCCKUN 3JEMEHT, aToMm, W30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA 0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKasi CBSI3b
(koBaJIeHTHAas, MOHHASI, METAJUTUYECKAsl, BOJIOPOIHAS ), KPUCTAIIMYECKAsT PEIIETKA,
TUNBl ~ XUMHUYECKMX  pPEaKIUW, PaCTBOP, DJIEKTPOJIUTBHI,  HEAJIECKTPOJIUTHI,
AIEKTPOJUTHYECKAS JUCCOLUMALMSA, OKHCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHUYECKON peakIuu, XHMHYECKOE PAaBHOBECHE); TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouranuu, nepuoanueckun 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHHMsSI MAacChl BEIIECTB, 3aKOH COXPAHEHUs W NPEBPAILCHUS YHEPIUU
IpU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH, (haKTOJIOTMYECKUE CBEJEHUSI O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM MCIOJIb30BAHUM BXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YETIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC TPU3HAKHU TOHSTHH,
YCTAHABJIMBATh WX B3aUMOCBSI3b, MCIIOJb30BATH COOTBETCTBYIOUIME MOHATHS MPHU
ONMCAHUY HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOPMHUPOBAHHOCTh YMEHHM HCIOIH30BATh XUMUYECKYIO CUMBOJUKY IS
cOCTaBJIeHHUsI (POPMYJI BELIECTB M YpPaBHEHUW XMMHUYECKUX PEaKIIUi,



cuctematuieckytro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEIeCTB (YrapHbIi ra3, YIVIEKHCIbIM ras, amMMuak, ramcéHas
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, MUPUT U JPYTHUE);

c()OPMUPOBAHHOCTh YMEHUI ONPEEATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XMMHUYECKUX 3JIEMEHTOB B COEAUHEHMSIX Pa3IMUHOIO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAs, MOJEKYJSpHas,
MOHHAs, METAJUIMYECKAsl), XapaKTep Cpelibl B BOAHBIX PacTBOpax HEOPTaHUYECKUX
COCJIMHCHUM;

c(OpMUPOBAHHOCTH YMEHUH yCTaHaBIIMBAaTh IPUHAJIEKHOCTD
HEOPraHWYECKUX BEILIECTB 0 MX COCTaBy K OINpEAEIEHHOMY Kiaccy/Tpymie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAIIbI, OKCUIbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCH/IBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacKphIBaTh CMbBICI MEPUOJAUYECKOro 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaThb AJIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHUX 3JieMeHTOB 1-4 mnepuonoB Ilepuonnyeckoil CUCTEMBI
xumuuecknx snemeHtoB JI. WM. MenneneeBa, ucnojib3ysi MOHSTUS «s-, P-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKHUE YPOBHI, OOBSICHITH 3aKOHOMEPHOCTH
VU3MEHEHUSI CBOMCTB XMMHUYECKMX 3JIEMEHTOB M MX COCAUHEHUH MO INEpUONaAM U
rpynmam llepuonnueckoit cucremsl xuMudeckux 3semMeHToB 1. . Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (ONUCHIBaTH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3IMYHBIX  KJIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3W MEXIY HEOPTaHWYECKHUMU
BEILECTBAMHU C TOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XMMUYECKHE PEAKIMH TI0
pa3NuYHBIM MpPHU3HAKaM (YUCIY M COCTaBy pPEAarupyrolluX BEUIECTB, TEIIOBOMY
abdexTy peaknuud, U3MEHEHUIO CTETCHEW OKUCIICHUS SJIEMEHTOB, 0OpaTUMOCTH
pEeaklnK, yYaCTHIO KaTaau3aropa);

c(OPMHPOBAHHOCTh YMEHHMI COCTaBIISATh YpPAaBHEHHS PEAKIUN pa3IUnYHBIX
THUIIOB, MOJHbIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;

c(OPMUPOBAHHOCTh YMEHUH NPOBOAUTH PEAKLUWH, MOATBEPKIAIOLINE
KAUECTBEHHBII COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PAaCIO3HABATh
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPraHWYECKHUX
BELIECTB;



chOPMHPOBAHHOCTh YMEHHH  PACKPHIBATh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMIA MOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOro OallaHca
ATUX PEAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (PAKTOPOB; XapaKTEp CMEIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniun Jle [larense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JeKalle B OCHOBE MPOMBIIUIEHHOTO IMOJIYYEHHUS] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIMX HAyYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUW MPOBOJUTH BBIYUCICHUS C HCIOJIb30BaHUEM
MOHSITUS «MACCOBast IOJIsl BEIIECTBA B pACTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B IIPU
XUMHUYECKUX PEAKIUAX, MAcChl BEIIECTBA WM OOBEMA Ta3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIJIOBOr0 3¢ (deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS YHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIa MOJIH30BAHUS XUMUYECKON
MOoCy/Iol U J1TabOpaTOpHBIM O0OpPYAOBAaHHMEM, a TaKXKe MpaBwia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUUYECKUX OIBITOB;

cOPMHPOBAHHOCTh yMEHUHN TUIAHUPOBATH U BBIMOJTHATH XUMUYECKUN
HKCIIEPUMEHT (Pa3joKEeHHUE MEPOKCHUIa BOJOPOAA B MPUCYTCTBUM KaTaau3aTropa,
ONpEENeHHe Cpeabl pPacTBOPOB BEUIECTB C MOMOIIBI0  YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha Ccyib(dar-, kapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
TeMaMm «Metaiey U «HeMeramibl») B COOTBETCTBHMM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MPHU OOPAILEHUU C BEUIECTBAMHU U JIa0OPATOPHBIM 000PYOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpME 3alucH
YPaBHEHHI COOTBETCTBYIOIIUX PeaKuid M (HOPMYIUPOBATH BHIBOIBI HA OCHOBE ITHUX
pe3yIabTaTOB;

c(hOPMUPOBAHHOCTh YMEHUNM KPUTUUECKU AHAIM3UPOBATH XHUMHUYECKYIO
uH(OpMAIUIO, TOIYyYaeMyl0 U3 pa3HbIX HWCTOYHHKOB (CpeIcTBa MacCOBOM
KOMMYHUKalu, THTepHET U Apyrux);

chOpPMHPOBAHHOCTh ~ yYMEHHH  CcOOMIOAaTh  MpaBWia  AKOJOTUYECKU
11€JIECO00Pa3HOr0 TOBENCHUSI B OBITY W TPYAOBOW JCSATEIBHOCTH B IIENSIX
COXpaHEHHUs] CBOEro 3J0POBbS M OKPYKAIOIIEH MpUPOAHON Cpeibl, OCO3HABATH
OIMACHOCTb BO3/IEUCTBUS HA KUBbIE OPraHU3Mbl ONIPEIECIEHHBIX BEIIECTB, TOHUMAS



cmbicn mokazarens [I/JIK, moscHATe Ha mpuMepax crnocoObl YMEHBIICHHS U
IIPENOTBPALICHUS UX BPEAHOTO BO3ACUCTBUSA HA OPraHU3M YEJIOBEKa,;

JUIsl 00y4arouuxcsi ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHMS BEIIECTB H
XUMHUYECKHUX SIBICHUM;

JUIS CIIENBIX M CIa0OBUASIIMX OOYy4YarolUMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeuHy0 cucteMy obo3HaueHuit JI. bpaiins 11 3aucu XMMHUECKHUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kourpoabnbie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHUYECKO XUMHUHU
IIpenmer oprannueckoit xumuu. Teopus
. bubnuorexa [JOK
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTIEBOAOPOIbI — AJIKAHBI 2 bubmmorexa LIOK
' pedt 4 HOpOL https://myschool.edu.ru/
59 HenpenenbHble yreBOAOPOIbI: AIKEHBI, 6 1 bubnmnoreka [JOK
' aITKaJINeHBI, ATKUHBI https://myschool.edu.ru/
bu6nuorexa [IOK
2.3 ApomaTudeckue yrieBoaopoabl 2
P y AOPOR https://myschool.edu.ru/
24 IIpupoaHbIE HCTOYHUKH YIJIEBOJIOPOIOB U 3 1 bu6muoreka [IOK
' UX TepepaboTka https://myschool.edu.ru/
Hroro o pazneny 13
Pa3nen 3. Kuciopojacoaepskamnue oprannieckue coeinHeHust
but6mmorekxa [IOK
3.1 Cruptsl. ©erou 3
P https://myschool.edu.ru/
3.9 Anbneruasl. KapOoHOBBIE KUCTOTHI. 7 1 bubnuorexa IIOK

CrnoxHuble 3¢upbl

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/

bu6nmmoreka [IOK

3.3 YTIeBOzs! 3 https://myschool.edu.ru/
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaep:xainiue opraHnvecKue coeTuHeHust

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3 buomiorexa LIOK

https://myschool.edu.ru/

Hroro mo pazneny 3
Pa3nen 5. BoicokomosiekyJisipHble cOeTMHEHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ]E;ISSJ:I/P/I;TZEEOI;II.OGJ Id<u.ru /
Htoro no pazneny 2
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https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. TeopeTnueckue OCHOBbI XHMUH
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
bubnuorexa [JOK
1.1 u [lepunonueckas cucreMa XUMHYECKUX 3
https://myschool.edu.ru/
anemeHToB JI. 1. MenpeneeBa
12 Crtpoenue BeniectBa. MHOrooopasue 4 bubnmoreka [JOK
' BEILIECTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X 6 1 1
HMITHECKHE peaKiiit https://myschool.edu.ru/
bubmmoteka [IOK
Hroro o paszae 13
TOTo Ho pasieity https://myschool.edu.ru/
Paznen 2. Heopranuueckasi Xumust
2.1 Mertabt 6 1 bubmmorexa [IOK
https://myschool.edu.ru/
2.2 Hemertamist 9 1 1 bubnnorexa LIOK
https://myschool.edu.ru/
23 CBs3b HEOPTAHMYECKUX U OPTaHHUYECKUX 5 bubnuotexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6nunorexa [JOK
n 17
TOTO TO pasaery https://myschool.edu.ru/
Pasznea 3. Xumus u :Ku3HL
3.1 XuMus 1 )KU3Hb 4 bubmorexa TTOK

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/
https://myschool.edu.ru/

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyecrBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka KourpoJubnbie | IIpakTHyeckue
n/n Bcero o0pasoBare/IbHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer opranm4ecKor XUMHH, €€ 1 bu6nuoreka [IOK
BO3HUMKHOBEHHE, PA3BUTHE U 3HAYECHUE https://myschool.edu.ru/
Teopus cTpoeHrs OpraHUYECKUX By OK
. N nonnoTeKa
2 coeguHennit A. M. bytiepoBa, €€ OCHOBHbIE 1 1
https://myschool.edu.ru/
MIOJIOKEHUS
[IpencraBienue o K1accuPpuKaun
3 opranuyeckux BeuiectB. Homenknartypa 1 bubnmnoreka [JOK
(cucremaTuveckas) ¥ TpUBHATIbHbIC HA3BaHUS https://myschool.edu.ru/
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1 bu6muoreka [IOK
TOMOJIOTUYECKUH PST https://myschool.edu.ru/
5 Mertan 1 5TaH — npocTenime 1 bu6muoreka [IOK
MPEACTABUTEIN AIIKAHOB https://myschool.edu.ru/
. bubmuoreka [IOK
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 1
https://myschool.edu.ru/
v OTUiEH U IPONWIEH — IpocTeiine 1 bubmuoreka [IOK
MPEACTABUTEIIA AITKEHOB https://myschool.edu.ru/
8 [IpakTuueckas padota Ne 1. «Ilonyuenue 1 1 bu6muoreka [IOK

OTWJICHA U U3YUCHUC CTO CBOMCTB»

https://myschool.edu.ru/
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Ankanuensl. byranuen-1,3 u

bub6nmoreka [IOK

9 MmeTuiaoyranued-1,3. ITooydyenue
THEA I https://myschool.edu.ru/
CUHTETUYECKOTO Kay4dyKa U Pe3UHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOCHHS,
. bu6nmoreka [IOK
10 TOMOJIOTMYECKUHN Psil. ALETHIIEH —
.. https://myschool.edu.ru/
MPOCTEHIINIA TPEICTABUTEINb ATKUHOB
1 Bbruncnenus no ypaBHeHUIO XUMUYECKON bu6mmoteka [IOK
peakuuu https://myschool.edu.ru/
12 Apensr: 6eH30:1 U ToITyos1. TOKCHYHOCTD bu6nuoreka [IOK
apeHoB https://myschool.edu.ru/
13 I'enetnyeckas CBSI3b YTIEBOIOPOAOB, bu6mmoteka [IOK
IIPUHAUIEKAIUX K PA3JIMYHBIM KJIaccaMm https://myschool.edu.ru/
[IpupoiHBIE HCTOYHUKH YTIIEBOAOPOJIOB:
14 I pI/I po HBIN Ta3 | TOIT I}-IIII;IG Heq)TI;[HHe rasbl bubmorexa HOK
PHpOAL ,_yT ’ https://myschool.edu.ru/
He(Th ¥ MPOAYKTHI €€ epepadoTKH
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB:
15 MIPUPOJIHBIN a3 U MOMyTHBIE HE(QTIHBIC Ta3bl bubmorexa LOK
N ’ https://myschool.edu.ru/
He(Th U POAYKTHI €€ epepaboTKu
16 KonTtponbHast pabota no pasaeny bubmmnoreka [JOK
«YTII€BOIOPOABD) https://myschool.edu.ru/
17 [IpenenbHBIC OTHOATOMHBIE CITUPTHI: bu6nunorexa [JOK
METaHOJI U 3TaHOJI. BoopoiHas CBs3b https://myschool.edu.ru/
18 MHoOroaTroMHbI€ CIUPTHI: 3TUIICHTIIUKOIb U bubmuoreka [IOK
IIUMLEPUH https://myschool.edu.ru/
19 ®deHoI: CTpOoeHUE MOJIEKYJIbI, PU3MUECKUE U bubmuoreka [IOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/
20 Anbneruasl: GopMalbIeTUA U alleTalbICT U . bu6nuorexa IIOK

AneroH

https://myschool.edu.ru/
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21 OAHOOCHOBHEIE MPeAeTbHBIC KAPOOHOBBIC bubnmnoreka HOK
KHUCJIOTBI: MypaBbUHAS U YKCYCHas https://myschool.edu.ru/
99 [IpakTuueckas pabora Ne 2. «CBoiicTBa bubnmoreka [JOK
pacTBOpa YKCYCHOM KHCIOTBI» https://myschool.edu.ru/
93 CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK bubnmnoreka LHOK
MPEACTABUTENH BBICITUX KAPOOHOBBIX KHCIIOT https://myschool.edu.ru/
24 MBpbL1a Kak COJIM BBICIIAX KapOOHOBBIX bu6mmoteka [IOK
KHCJIOT, UX MOIOIIIEe ASHCTBIE https://myschool.edu.ru/
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
$up P bubmuorexa [JOK
25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
https://myschool.edu.ru/
a¢upoB
26 Kupsl: runponus, NpuMeHEHHE, bubnmoreka [JOK
OMOoJIOTHYECcKast POJIb KHUPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, KiaccupHUKaIus.
. b bubmmorexa [JOK
27 Bakneiime npeacTaBuTeNu: TI0K03a,
https://myschool.edu.ru/
¢bpykTo3a, caxaposa
28 Kpaxman 1 nemirono3a Kak npupoIHbIe bubnmnoreka [JOK
MTOJIMMEPBI https://myschool.edu.ru/
KonTponbHas pabota mo pazuen
29 «Kucio 0JICO pe xKa Hel(j) FaHI/I}:IeCKI/IC bubmorexa [IOK
POAICOASPAtIHE Op https://myschool.edu.ru/
COCTTUHEHUS
bu6nunorexa [JOK
30 AMWHBI: METUJIAMUH U aHUJIMH
https://myschool.edu.ru/
AMUHOKHCTIOTHI KaK aMm(pOTepHBIC
Gorep bubmuorexa [JOK
31 OpPraHUYECKUE COSTUHEHHUS, UX
https://myschool.edu.ru/
Ouosorudeckoe 3HaueHue. [lenTu st
39 benku kak npupoaHsie bu6nuorexa IIOK

BBICOKOMOJICKYJIAPHBIC COCAMHCHUSA

https://myschool.edu.ru/
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33 OcHOBHBIE OHATHUSI XUMUHU 1 bubnmnoreka HOK
BBICOKOMOJICKYJISIPHBIX COCUHECHUI https://myschool.edu.ru/
OcHOBHbBIE METO/IbI CHHTE3a

. bu6nmoreka [IOK
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 1
https://myschool.edu.ru/
[TnacTmacchel, kKaydyku, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
o/ Tema ypoka Beero Konrpoabnubie | Ilpakruueckue oBpasoBaTeTbHbIE
padoTbI padoThbI pecypenI

1 XUMHUYECKUH 3JIEMEHT. ATOM. DIEKTpOHHAs 1 bubnuorexa [JOK
KOH(HUTyparusi aTOMOB https://myschool.edu.ru/
[lepuonnueckuii 3akoH u [lepuoanueckas

5 CHCTeMa XUMHYECKUX djeMeHToB /I. H. 1 bubmuoreka [JOK
MenaeneeBa, X CBI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpPHUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEUHEHUH 0

3 rpynnaM u nepuogam. 3HaueHue 1 bubnuoreka [JOK
MEPUOINYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMudeckux sneMmenToB /.M. MenpeneeBa B
pPa3BUTUU HAYKU
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEUHEHUN 1O

4 rpynnaM u nepuogam. 3HaueHue 1 bubnuoreka [IOK
MEPUOINYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMudeckux saemenToB /.M. MenaeneeBa B
Pa3BUTUU HAYKH
CTtpoeHUe BelecTBa. XUMHUUecKas CBA3b, €€

5 BI:ELI; MeXaHU3MBbI 00pa30BaHMs KOBaJIEHTHON 1 bubnmorexa [IOK

https://myschool.edu.ru/

cBs13u. BonopoaHnas cBsi3b

6 BanleHTHOCTB. DNIEKTPOOTPULIATETBHOCTD. 1 bubmuorexa [JOK

Creneub okuciacHusA. Bemrectsa

https://myschool.edu.ru/
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MOJICKYJISIPHOTI'O U HCMOJICKYJIAPHOI'O
CTpOCHUA

IlonsTue o AUCIICPCHBIX CUCTEMAX. HctunabIC

bu6mmoreka [IOK

7 U KOJUIOUJHBIE pacTBOPBL. MaccoBas 101
P P https://myschool.edu.ru/
BELIECTBA B pacCTBOPE
Knaccudukanus 1 HOMEHKIATypa
8 HEOpPraHUYECKUX coeMHeHul. ['eHeTnueckas bubnuoreka [IOK
CBSA3b HEOPraHUYECKUX BELIECTB, PA3JINYHBIX https://myschool.edu.ru/
KJIACCOB
Knaccugukanus XuMIUeCKuX peakiui B
HEOPraHW4YECKOW U OPraHUYECKON XUMUHU.
bubmuoreka [JOK
9 3aKOH COXpaHEHHS MAacChl BEILIECTB; 3aKOH
https://myschool.edu.ru/
COXPaHEHHUS U MPEBPAILCHUS JHEPTUH TTPU
XUMHUYECKHUX PEaKIMIX
10 Cxopoctb peakiun. OOpaTUMBbIE peaKIIHH. bubnuorexa [JOK
XHMMHUUYECKOE PABHOBECHE https://myschool.edu.ru/
[IpakTnueckas padota Ne 1. «Bnusinue
bu6mmoreka [IOK
11 pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMHUYECKOHN peakinm»
DnexTponutuyeckas auccoruanus. [lonstue o
12 BOJIopoiHOM Tokasarene (PH) pactBopa. bubnmoreka [JOK
Peaxiiun nonnoro oomena. I'maponus https://myschool.edu.ru/
OpPraHMYECKUX U HEOPTaHUYECKUX BELIECTB
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH.
bu6nmoreka [JOK
13 [Tonsatue 06 3MeKTpOIM3€E PacIIaBOB U
. https://myschool.edu.ru/
pacTBOpOB coJiel
14 KonTponpHas paboTa mo pasueny bubnuoreka [IOK

«TeopeTquCKHe OCHOBBI XUMHUI))

https://myschool.edu.ru/
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Mertaiubl, ux nojoxkenue B [lepuoanueckoit
CHUCTEME XMMHUYECKuX dmemMeHToB /1. U.

bu6nmmoreka [IOK
15 MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
N https://myschool.edu.ru/
aToMoB. O01He pusnveckre CBONCTBA
METaJIJIOB
16 CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT bubmuorexa [JOK
Hanpsp>KEHUHA METaJIOB https://myschool.edu.ru/
XHWMHYECKUE CBOMCTBA BAYKHEHIIIMX METAJIIIOB
. . . N bu6mmoreka [{OK
17 (HaTpWiA, KM, KAJIbIIWA, MarHuu,
. . https://myschool.edu.ru/
ATIOMUHUN) U UX COCAUHCHHI
18 XUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX bubnunoreka [JOK
COCIMHEHMI https://myschool.edu.ru/
19 XUMUYECKUEe CBOMCTBA ITUHKA, JKeJle3a U UX bubmuoreka [JOK
COEAMHEHUI https://myschool.edu.ru/
[IpakTryeckas pabora Ne 2. "Pemenue
bu6mmoteka [IOK
20 AKCIEPUMEHTAIIbHBIX 3a7a4 10 TEME
| https://myschool.edu.ru/
«Metanbi»
Hewmeramnsl, ux nonoxenue B [lepuonnueckon
bu6mmoteka [IOK
21 CHUCTEeME XMMUYeCKuX dnemeHToB [[. WM.
https://myschool.edu.ru/
MenzeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB
®u3nvecKue CBOMCTBA HEMETAIIIIOB.
bu6mmoreka [JOK
22 AnnoTponusi HEMETAUIOB (Ha IpUMEpe
https://myschool.edu.ru/
KHCIIOpo/ia, cepsl, pocdopa u yriepona)
93 XUMHUYECKHE CBOWCTBA IaJIOT€HOB, CEPHI U UX bubmuorexa [JOK
COEMHEHMI https://myschool.edu.ru/
24 XUMHYECKHEe CBOMCTBA a30Ta, pocodpa u ux bubnmnoreka [JOK

COE€IUHEHUN

https://myschool.edu.ru/
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o5 XUMHUYECKHE CBOKCTBA YIIIEpOAa, KDEMHHS U bubnuoreka [IOK
UX COEAVHECHUN https://myschool.edu.ru/
26 [IpuMeHeHne Ba)XKHEUIINX HEMETAIJIOB U MX bubnmoreka [JOK
COCIMHEHU I https://myschool.edu.ru/
O06o01IeHre U cucTeMaTU3alus 3HaHUH 110
97 teme «HeMetamnwl». Beiuucienus mo bubmuorexa [JOK
YPaBHEHUSIM XUMUYECKUX PEAKUUN U https://myschool.edu.ru/
TEPMOXHUMHUYECKUE PACUETHI
[TpakTuueckas padbota Ne 3. «Pemenue
P P bub6mnoreka [IOK
28 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
" " https://myschool.edu.ru/
Hemeramnst"»
29 KonTponbhas pabota no remam «MeTtasuib» U bubnuorexa [JOK
«Hemertaiub»y https://myschool.edu.ru/
30 Heoprannueckue 1 OpraHM4ecKue KUCIOTBI. bubnuoreka [IOK
Heoprannueckue n opraHn4ecKue OCHOBaHUS https://myschool.edu.ru/
AmMdoTepHbIe HeopraHUYeCKHe u
31 OpraHvyYecKue coenuHenus. [ 'enernueckas bubnuorexa [JOK
CBSA3b HEOPTraHWYECKHUX U OPTraHUYECKUX https://myschool.edu.ru/
BEIIIECTB
Ponp xumun B o0ecrieueHIuH SKOJI0THIEeCKOH
. . ’ bubmuoreka [JOK
32 JHEPreTHYECKOHN U IMUIIEBOW 0€30IaCHOCTH,
https://myschool.edu.ru/
Pa3BUTUU MEAUIUHBI
[IpencraBienust 06 00X HAYUYHBIX
33 MPUHIUIIAX POMBIIIJIEHHOTO MOJTy4YEHUs bubmmorexa [IOK
P . P i https://myschool.edu.ru/
BOKHEUIIINX BEIECTB
bu6mmoteka [IOK
34 UYennoBek B MUPE BEIIECTB U MAaTEPHUATIOB

https://myschool.edu.ru/
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XuMHUS U 310pPOBbE YEIOBEKA

bu6mmoreka [IOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKIIHOHEPHOE
obmectBo «M3aarenbctBo «lIpocBemenue»
» Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Brenute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoauyeckoe mocooue —
0a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensu, N.I'.OctpoymoB, «OO0mmast XuMus B TeCTax, 3a7a4ax,
ynpaxknenusix. 11 knmace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc:
KoHTposnbHbIe 1 TpoBepoUYHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 kmacc:
HacronpHas kaura mist yaurens». Yacte 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.BBeaenckas «Xumus 11 kacc:
HacronpHas kaura mist yaurens». Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuensy, I[1.B.Pemeros, U.I'.OctpoymoBa «3amaun 1o XuMuu
criocoObl ux pemeHus» - M.: «Ipodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc moypouHsle MaHbl IO yUeOHUKY
O.C.I'a6puensna, I'.I".JIsicoBoii» - Boarorpaa» Yuurtens 2018ro.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumum 11 kimacey, - M.:
Ox3amen, 2019r.

9.9. O.C.I'abpuensu, N.I'.octpoymMoB «XUMHUUYECKUN IKCTIEPUMEHT B 11KoJie 11

kiacey; - M.: lpoda. — 2019 rox. _



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caliT 1uist yautens «51 uay Ha ypok
XUMUID)

http://nim.1september.ru Ennnas xomnexuus L{IOP: ITpenMeTHas KOJUTSKITUS
«XHAMUS»

http://school-collection.edu.ru/collection/chemistry EcrtecTBeHHO-HAy4YHBIC
aKkcriepuMeHThl: xumus. Kommekmus Poccriickoro o0meo0pa3oBaTeasHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickast oluMIuaia mKOJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JIEKTPOHHBIN YYCOHUK IS
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN YU4COHUK
http://www hemi.nsu.ru OTKpBITBIN KOJIISIK: XUMHUS
http://www.chemistry.ru uctaniimonHast OJIUMIIHA/A 110 XUMUU:

TEJICKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOCKT
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