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HOACHUTEJBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMS»

XHUMUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reoOpa3oBaTeNbHON  OpraHU3allMM, SIBJISIETCS HEOTHEMJIEMOM YacThlo UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpUIAIONIMM 3TallOM peaju3aldd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHYECKOro oOOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YeJIoBeKa, a TakKKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0pPOBBI0O M NPUPOJHOW cpene. Peanmusyercs xumuueckoe o00pa3oBaHuE
oOyyJaromuxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUs CPEACTBAMHU Yy4EOHOTO
npeaMera «XUMHS», COJIEpKAHUE M TMOCTPOECHHUE KOTOPOIO OIpeAeieHbl B
nporpaMMme MO XHMHUU € YYETOM CHeUu(pUKU HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJLI U B MaTEPUAIbHOW KU3HHM OOIIECTBA, a TaKke C y4ETOM
oOlmmx 1efned W TMPUHIUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuMusl Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO POJib B
COBPEMEHHOW IUBWIN3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE IE€JIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTOpoe (popMUpyeTCs B XMMHUU HAa OCHOBE IMOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHSI.

TecHO B3aMMOJEUCTBYS C APYTMMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIOBUEM yCIEITHOTO
Tpya M JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHas XUMHsI KaK Hayka
co3ujiaTesibHas, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
TJI00QBHBIX  TPOOJIEM YCTOWMYMBOTO pA3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBOM, YKOJIOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B cootBercTBUM ¢ OOMIMMHM LEISIMH W MPUHIUIIAMH CpEeAHEro oOIlero
oOpa3oBaHuUs coliepKaHue npeaMera «XuMus» OPUEHTUPOBAHO
MPEUMYIIIECTBEHHO  Ha  OOMIEKYJhTYPHYIO  TOJATOTOBKY  OOydYaromuxcs,
HEOOXOIMMYIO MM I BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEITHOTO
BKJIFOYCHHUS B JKH3Hb COIMyMa, MPOJOJDKEHHsI OOpa3oBaHUS B Pa3IUYHBIX
00JIacTsX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CrpykTypa coaepxaHusi Kypca chopMHUpOBaHa B IPOrpaMMe MO XUMHUHU Ha
OCHOBE CHCTEMHOTO IMOAXO0/la K M3yYeHHUIO0 Y4eOHOro marepuana u o0ycioBIeHa
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UCTOPUYECKH  OOOCHOBAaHHBIM  Ppa3BUTHEM  3HAHUH HA  ONPEEIEHHBIX
TEOPETUYECKUX YPOBHAX. B mpeamere «XuMHus» paccCMaTpUBACTCS U3YyYCHHBIA Ha
YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs TEOPETUYECKUN MaTepuan U
(bakToJOTMYECKUE CBEICHMS O BEIIeCTBAX M XUMHUYECKOM peakuuu. Tak, B
4acTHOCTH, B Kypce «OOmass u HeopraHudeckas XuMUsS» OOydaroumumcs
MPEIOCTABIIECTCS BO3MOKHOCTh OCO3HATh 3HAUECHHUE MEPUOAMYECKOrO 3aKOHA C
OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX  TO3UIMM, TIyOke  MOHSThH
HUCTOPUYECKOE M3MEHEHHE (YHKIMI S3TOro 3akoHa — OT o0oOmarme 10
OOBSICHSIIOIICH M TIPOTHOZUPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEHMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHHH, a TAKKE O XMMHUYECKHX PEaKIUIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMPOTEKaHUs JOMONHsSIEeTCS B Kypce 11 kimaccoB snemeHTamu
COJEpKaHUsl, UMEIOIIUMH KYJIbTYPOJOTUYECKUI M NPUKIAAHOM Xapakrep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aUMOCBSI3M XHMHUHU C JPYTMMH HayKaMu,
pacKphIBAIOT €€ POJb B MO3HABATENFHOM U MTPAKTHYECKON ACSITETFHOCTH YEIIOBEKA,
CIIOCOOCTBYIOT BOCITUTAHHUIO YBAKCHHSI K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU
U TIPAKTHYECKUX MPUIIOKEHUN XUMHUHU, TTIOMOTAIOT BBIMTYCKHUKY OPHEHTHPOBATHCSA
B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpPOOJEMax, CBSI3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIMBATh HMH(OPMALMIO W TPUMEHATH €€ I TOINOJHEHUS
3HAHUH, PEIICHUS] MHTEIJIEKTYabHBIX U OKCTIEPUMEHTAILHBIX UCCIIEI0BATEIbCKIX
3amad. B menom copepkanue ydeOHOro mpeamera «XHMHsD JaHHOTO YPOBHS
U3YUYCHHUS OPHUEHTUPOBAHO Ha dbopmupoBaHue y oOy4Jaronmxcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi MOHMMaHUs (UIOCOPCKUX HIEH, TaKUX Kak:
MaTepuaIbHOE  €IMHCTBO  HEOPraHWYECKOr0 W OpraHMYecKoro  MHpa,
00yCIIOBJICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, TO3HABAEMOCTh
IPUPOAHBIX SIBJICHUU NYTEM JKCIEPUMEHTA U PELICHUS IPOTUBOPEUUN MEKIY
HOBBIMU (paKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUU B
pEeIIeHNH  DKOJIOTMYECKHX  MpoOjieM, a Takxke TmpobiemM  cOepexeHus
HEPrEeTHUECKUX PECYpPCOB, CHIPHsI, CO3JJaHMsI HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B mmane pemieHuss 3amad  BOCIHUTAHMSA, PAa3BUTUS M COIMAIM3AINU
OOyJaromuxcs MPUHATHIE MPOTPAMMON IO XHMHH TOAXOABI K OIMpPEICICHHIO
COJEpKaHUSI U TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (opMHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JACWCTBUM, UMEIOUMX ©0a30BO€ 3HAUYCHHE JIs
pPa3IMYHBIX BHUJOB JESATEIBHOCTH: pEIICHWs TpoOiieM, TMOWCKa, aHalu3a Hu
00paboTku nHbOpMaIIUKU, HEOOXOAUMBIX JJI IPUOOPETEHUSI OTbITA PAKTUYECKOM
U HCCJIEeIOBATEeNIbCKON NEATENbHOCTH, 3aHUMAIOIIeH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpenomaBaHus XMMHUM Kak Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHET0 OOLIEro 00pa3oBaHus, IPU ONPEAEICHUN
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COZIEP/KATEIIbHOW XAapaKTEPUCTUKHA LEJIEW W3Yy4YEHUS IPEAMETa HaIlpPaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYyJbTYyphl. C
METOOUYECKOW TOYKHM 3pPEHUs TAKOM MOAXOJ K ONPEACIICHUIO LIEJIEW H3y4eHUs
IIpEAMETA SBJISIETCS BIIOJIHE OITPABIaHHBIM.

HEJIM U3YYEHUA YYEBHOI'O ITPEAMETA «XUMMUS»

Hensamu nzydeHus npeaMera « XUMUsD SIBISIIOTCS:

e (opMHUpOBaHHME CHUCTEMbl XMUMHUYECKMX 3HAHUW KaKk  BaKHEUIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM
JeXKaT KIIOYEBbIC MOHATHUS, (PYyH/IAMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IMOHUMAHUE CYIIHOCTH JIOCTYIHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIIEHUE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS
BEUIECTB M XUMHYECKHMX peakuui, HEOoOXOJUMBIX Il NPHOOpEeTeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHUYECKUX SIBICHMI,
MMEIOLIMX MECTO B IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATENBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO OJKCIEPUMEHTA, COOJIIOJEHUEM MpPaBUII
0e301acHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsay ¢ aTum, colepkaTeslbHasi XapaKTepUCTUKA LEeJed U 3a1a4 U3y4EHHUs
IpeaMeTa B IporpaMMe 10 XMMUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpelHero oodmiero odpazopanus. CeroiHs B
OpernojaBaHUM XUMUM B OoJblleld CTeneHH OTAAETCS  MpeArnovTeHue
IPAKTUUECKOM KOMIIOHEHTE COJEp)KaHHs OOydeHHus, OPHUEHTHPOBAHHON Ha
MOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTe/IbHON OpraHu3alyy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSIMHU aKTUBHOTO MOJIyYEHHs] 3HAHUU U MPUMEHEHHUS UX B PEaIbHOW >KU3HU
JUISL PEIICHUS TPAKTUYECKHUX 3a]ay.

B cBf3M C 3TUM IpU U3Y4YEHUM NpeaMera «XHMHS JIOMUHUPYIOIIEe
3HaYEHHE MPUOOPETAIOT TaKUE LIETU U 3a]]a4H, Kak:

ajanTamys 00y4aroluxcsi K YCIOBHSIM JTWHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYJHUYECTBY, CAMOCTOSITENILHOMY HMPUHATHUIO IPAMOTHBIX
pELICHUI B KOHKPETHBIX >KU3HEHHBIX CUTYyalUsX, CB3AHHBIX C BEIIECTBAMHU U HX
MIPUMEHEHUEM;



dbopmupoBaHre y OOyYarOmUXCS  KJIIOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMIIETEHLIUI), WMMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE JUISI PA3IMYHBIX BHUIOB
JESITEIbHOCTH: PELIEHUs Mpo0seM, MOUCKa, aHanu3a U o0paboTku uHpopmammu,
HEOOXOJUMBIX JUIsl TPUOOPETEHUSI ONbITa ACATENBHOCTHU, KOTOpas 3aHUMAaEeT
BAXHOE MECTO B TMO3HAHUM XUMHM, a TakKXkKe i1 OUEHKH C TO3UIUi
HKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE [O3HABATEIIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00yUaroImMXCs: CIIOCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUM C )KMU3HEHHBIMHU MTOTPEOHOCTSIMU, UCTIOIb30BaTh
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MMOMCKA M aHajau3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOU MH(POPMALIUU XUMHUYECKOTO COJIEP KAHMS;

(GbopMUpOBaHKE U PA3BUTHE Y OOYUYAIOIIUXCS ACCOLUATUBHOTO U JIOTMYECKOIO
MBILUIEHUS, HA0JII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, NpPU IUIAHUPOBAHWU U NPOBEIECHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEeXIEHHOCTH B TyMaHUCTHYECKON
HAIpaBJIEHHOCTH XUMHUH, €€ Ba)XKHOM pPOJM B PpEHIEHUH TJI00albHBIX HpoOiieM
PaMOHAIIBHOIO MPUPOIONOJIb30BaHMs, OMOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXpaHEHHUs! MPHUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3IO0pPOBBIO, a TakKe NPHOOPETEHHs OIbITa
VCIIOJIB30BAHUSI TOJYYEHHBIX 3HAHWW JUIA NPHUHIATUS TPAMOTHBIX PELICHUHA B
CUTYaLUsIX, CBA3AHHBIX C XUMUYECKUMU SIBJIICHUSMH.

B yuebHOM maHe cpenHero ooOmero oOpa3oBaHMsSI MPEAMET «XHUMH»
0a30BOr0 YpOBHSI BXOJUT B COCTaB IpeIMeTHOM o0nacTu «EcTecTBEHHO-HAay4YHbIE
PEIMETBD.

MECTO YYEBHOI'O TIPEJIMETA «XUMMUS» B YHEGBHOM IIVIAHE

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0230BOM YpOBHE
cpeaHero ooOiero oopa3zoBaHusi, cocrapiseT: B 11 kimacce — 68 yacoB (2 yaca B
HEJIEITI0).



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaMeTHbIM). HaydHo-meTonuyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YJaIONTUMUCS CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MPHU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEJBHBIX 3a/1a4, BBITOJHEHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HAcCJEIUI0
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBSI3aHHbIE C XMMUUYECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEAHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HAapPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);
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WHTEpeca K MPAKTUICCKOMY M3YUYEHHUI0 MPOGECCHuil pa3IudaHOrO Pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAILHOW TPAeKTOPHUU
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOro OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUYECKOIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKpPYKAroIeM MHUpE KaK O €IWHCTBE MPHUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTH W BaXXHOW pPOJIM B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOMGBOPTHOW IKH3HU KaXKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
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NOJIy4aeMble 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIEro MUpa U
IPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIe1aTh 0OOCHOBAHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHust mpo6JsieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

UHTEpeca K MO3HAHUIO U HCCIIEN0BATENBCKON JESITEIHOCTH;

TOTOBHOCTU U  CIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B pa3iM4HbIX cepax npodhecCuOHAIBHON
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIC MOHSATHSA, OTPAXKAIOIINE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHNe, HAOTIOIeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATHBHBIMU U  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LEIH JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;



UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAHWS M KPUTEPUU I KiIacCU(UKAIMKU BEIIECTB M
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecCKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITCNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W TPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 3a XOJI0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBISTHL CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHanTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCT;
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dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAUMOW JUIsi BBIMOJMHEHHUA Y4YEOHBIX 3a1ay
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NPUMEHATh MEXIpeAMETHbIE (pu3uueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOIl TeMbI B XOJ€ Majiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/ICHUS 1 0OMEHAa MHCHHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Tpe/jlaraéMblii aJrOpUTM JACUCTBUI IpHU
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHUA Kypca «OOIIas U HeopraHMYecKas
XUMUSD» OTPAXKAIOT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHUHM B TIO3HAHUU SBJICHHUU
npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€

11



GYHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIQJICHNE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJICKYyJia, MOJb, MOJIAPHBI O0O0BEM,
BaJICHTHOCTbH, JJICKTPOOTPHUIIATEIIEHOCT, CTETICHh OKHCIICHUS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAs!, HOHHAS, METAJUTMYECKast, BOJOPOIHAS ), KPUCTAIINISCKas PEIIETKa,
TUTIBI ~ XUMHYECKUX  PEAKIMA, pacTBOp, OICKTPOJHUTHI, HEIJICKTPOJHUTHI,
ANIEKTPOJIUTUYECKAS JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTEIH, CKOPOCThH
XUMUYECKON pEakIui, XUMHUYECKOE PaBHOBECHE); TEOPUHM W 3aKOHBI (TEopus
AIEKTPOJUTUYECKON Juccolmannu, nepuoanueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS! MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAILCHUS YHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHPOBO33PEHUYCCKHEC 3HAHUWA, JIC)KAIIUE B OCHOBE MOHWMAHHUS MPUIMHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOIOTHYECKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH U 0€301TaCHOM HCIIOJIb30BAaHUH BAKHEUIITNX HEOPTAHUICCKUX
BEII[ECTB B OBITY U IPAKTUYECKOM IS TEIILHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTMCAHWH HEOPTAHMUYECKHUX BEIICCTB U WX MPEBPAIICHU;

c(hOpPMHPOBAHHOCTh YMEHUM HCIIOJIH30BAaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJAEITBHBIX
HEOPTaHWYCCKUX BEIICCTB (YrapHbId Ta3, YIJIEKUCIBIA ra3, aMMHaK, TaméHas
W3BECTh, HETAMIEHAS N3BECTh, ITUTHEBAS COJ/IA, TUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHECHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOJIHAS) B COCTUHEHUSX, THIT
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJspHas,
WOHHAs, METAJUTMYECKas ), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYCCKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh yMEHUH yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKUX BEIICCTB 1O WX COCTaBYy K OMNPEACIEHHOMY KIIacCy/TpyIie
COCMHEHHI (MIPOCThIC BEIIECTBA — METAUIBI U HEMETAJIbI, OKCHIBI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOAMIECKOro 3aKkoHa [1.
W. MenneneeBa u J1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO, OOBICHUTEITHLHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUY;
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c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJACCOB,
IIOATBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(UUIHUPOBATH XMUMHUYECKHE PEAKLUUU IO
Pa3IMYHBIM IMpHU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHUS pPEaKUUW pPa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, IIPX KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBATh CYIIHOCTb  OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
ATUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaxkuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

cOpPMHPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMUYECKHE IIPOLECCHI,
JekKale B OCHOBE IPOMBIIUICHHOTO IMOJYYEHHs] CEPHOM KHUCIIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIIMX HAy4YHBIX MPUHLHUINAX WU
HKOJIOTUYECKUX MPOOJIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILLIEHHH Ta3oB
IpU XMMHYECKUX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHNUS DHEPTUH;
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c(hOpPMHUPOBAHHOCTh YMECHHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAod M 1abopaTopHBIM O0OpYJOBaHMEM, a TaKXkKe IpaBWwia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

cOpPMHPOBAHHOCTh YMEHHWI TUIAHUPOBATH W BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakIuu,
peakiMy HOHHOTO OOMEHa, KaueCTBEHHbIE PEAKIUU Ha cyibdar-, KapOoHAT- U
XJIOPUI-AHUOHBI, HA KaTUOH AMMOHHSI, PELIEHUE DKCIIEPUMEHTAIbHBIX 3a/1ad I10
TeMaMm «Metaiey u «Hemeramib»y) B COOTBETCTBHM C MpPAaBHIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNUU C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OPEJICTaBIATh pPE3yJIbTaTbl XUMHUYECKOIO SKCIEpUMEHTa B Qopme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJY4aeMYyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TpaBUJia  AKOJOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXpaHEHUs] CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OIACHOCTb BO3/CHCTBUS HA )KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIECTB U
XAMUYECKUX SIBIICHUMU.

COAEPXKXAHHUE YYEBHOI'O IPEIMETA

Teopernyeckue 0CHOBbI XUMHHU

XumMu4eckuil snaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesesieHusl 3JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[Tepnonnueckuit 3akoH U l[lepronnyueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b MEpUOAMYECKOr0 3aKoHa U Ileprnoanyeckoil cucTemsl
xumuueckux anemeHtoB Jl. Y. MenaeneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DSJIEMEHTOB U
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o0pa3yeMbIX MMM TPOCTBIX M CIIO)KHBIX BEIIECTB IO TPYIaM H TIEPHUOaM.
3HaYeHue MEePpUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Teopernueckne 0CHOBbI XUMUH

XUMUYECKH dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TMEPHUOIOB. DIEKTPOHHASI KOH(PUTYPAIUs aTOMOB.

[lepuognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CBsi3b NEepUOANYECKOTO 3akoHA U Ilepmoamdyeckoil CUCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA MW3MEHEHUA CBOWMCTB XUMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM MU TEepUuojaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbl XHUMUYECKOW CBSI3H
(KoBaJIeHTHasi HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALNIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbix cucreMax. VICTUHHBIE WM KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 1015 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHHUM. Homenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3]IMYHBIM KJIaccaM.

Xumuueckas — peaknusa. Kimaccupukanmss XUMHYECKMX — peakiuii B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPAHEHUS W MIPEBPAILICHUS SHEPTUM TPU XUMHUYECKUX PEAKIIUSX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

Dnextponutnyeckas nuccormanus. CuiabHbIe U ciladbie dNeKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHA, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTAJIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUMN:
neMmoHcTpanus Tabmmi «[lepuomnueckas cucrema xuMmudeckux 3aeMenToB J[. .
MenpeneeBay, U3ydyeHHE MOJENCH KPUCTALINYECKUX PEIIETOK, HAOIIOJCHUE U
OMKMCAHKE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
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BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOpPA, pEaKIWuy HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GakTOpPOB HA CKOPOCTH
XUMHYECKON pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKIUi, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pAcUEThl C MCIIOIB30BAHUEM TMOHSTUSI «MAacCcOBas
JIOJISI BELIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMUYECKHE CBOWMCTBA BAXKHEWIUX HEMETAJUIOB (TaJOr€HOB, CEpPBI, a30Ta,
dochopa, yriepoga U KpEeMHHMs) U HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune meramnoB B Ilepuogmyeckon cucreMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
atoMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XHWMHUYECKHE CBOMCTBA BaXKHEWIIMX METAJUIOB (HATPHWH, KalHWi, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl momydeHus: MetauioB. [IpruMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IIPEBpaIlCHUN:
U3Y4YCHUE KOJUIEKINH «MeTayuibl M CIUIaBb», 0O0pa3IOB HEMETAIUIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3a/Ja4, HAOJIOJEHWE W OIMCAaHHUE JIEMOHCTPAIIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuéter macchl BemiecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEUIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumum B obOecrieueHUH SKOJOTUYECKON, IHEPTETUUYECKONW W THUIIEBON
0€30MacHOCTH, Pa3BUTUM MeAUUMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.
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[IpenacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
ITOJTYYEHHUsI BKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEHIECTB M MAaTEPUAIOB: BAKHEWIINE CTPOUTEIIBHBIC
MaTepuaybl, KOHCTPYKLIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KEpaMHKa,
MaTepuasbl Ul JJEKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYECKUE U MHUHEPAIBbHBIE
yA0OpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: NPaBUJIa KCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30aCHOrO MCIOJIb30BaHUS MpPENnapaToB ObITOBON XUMUHU
B ITIOBCEJHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanuzanmst  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaKk W MOHATHH, SBISIIOLIUXCA
CUCTEMHBIMHU JIJIS1 OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

dusnka: MaTepusi, SHEPIUs, Macca, aToM, 3JIEKTPOH, POTOH, HEUTPOH, WOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MUKpPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
peCypCHI.

TexHonorus: XUMUYecKasi MPOMBIIUIEHHOCTb, METAJUTYPrHUsl, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO3SAMCTBEHHOE ITPOU3BOJCTBO, IHILEBAs
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKash  MPOMBIIIICHHOCTb,  MPOU3BOACTBO
KOCMETHYECKHX IIpPenapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne n/m P Kourpoubnbie IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoTshI padoTsbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 7 bubmorexa LHOK
' pro https://m.edso0.ru/7f41837c
anemenToB . 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrooOpasue 7 bubnuorexa [JOK
' BELIECTB https://m.edso0.ru/7f41837¢c
bu6mmoreka [IOK
1. X 7 1 1
3 HMIECIHE peakitin https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1.4 P
ACTROPE! 8 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
15 DIIEKTPOXHMHHCCKAC peakiii 4 https://m.edsoo.ru/7f41837c
Hroro mo pazueny 33
Pa3nes 2. Heoprannueckasi XuMust
bu6mmorekxa [IOK
21 Merant 12 1 1 https://m.edsoo.ru/7f41837c
bu6mmorekxa [IOK
22 Hemeranzet 10 1 1 https://m.edsoo.ru/7f41837c
2.3 CBs13p HEOPTaHUYECKUX U OPTraHUYECKUX 2 bubnuorexa [IOK
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BEIICCTB
Wroro no pazueny 24
Pa3znen 3. Xumus u :Ku3Hb
bu6mmoreka [IOK
31 UM 1 KHGHE 10 https://m.edsoo0.ru/7f41837c
Wroro no pazueny 10
IIpomexxyTouHnas arrecrauus 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
W3 Hux 3aHsaTHII BHYTpUnpeaMeTHoro moxnydis (BIIM) 27
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

* Xumus, 11 kmace/ Pymsutuc I'.E., ®enpaman @.I'., AK1inoHepHOE 00IIIECTBO
«3narensctBo «IIpocBemienue»
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Mertoanueckue nmocooust k yaueonuky Xumus 11 kmace aBropsl Pymsutuc I'.E.,
®enpaman O.I.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
NHTEPHET
https://urok.apkpro.ru/

bubmmnoreka HI/I(I)pOBOI"O 06pasoBaTean0r0 KOHTCHTA
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