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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o XxuMHUM Ha YpOBHE CpeIHEro 001Iero oopazoBanus pazpadboraHa
Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obOpa3zoBaHuU B
Poccuiickoit ®denepanun», TpeOoBaHMII K pe3ylbTaTaM OCBOCHHS (eaepaabHOn
oOpasoBarenpHON TporpamMmbl  cpemnero obOmiero ob6pasoBanus (DPOII COO),
MPEACTABICHHBIX B DefepalbHOM TOCYIapCTBEHHOM 0O0pa30BaTEIHbHOM CTaHIApTE
COO, c¢ yuérom Konmenmuu mnpenojaBaHus y4eOHOTO IpeaMera «XUMHUS» B
oOpazoBarenbHbIX opranuzanusax Poccutickoit denepalinm, peaau3yonx OCHOBHbIC
oOpazoBarenbHbIE MPOTrPaMMbl, U OCHOBHBIX TMOJIOKeHHM «CTpaTeruu pa3BUTHSA
Bocniutanusi B Poccuiickoit ®enepanun Ha nepuoa 10 2025 roga» (Pacnopsbkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJIOB K pa3pabOTKEe MNporpaMMbl MO XUMHUHU, K ONPEICICHUIO
oOwel crpaternv OOydeHHMs, BOCIUTAHUS M PAa3BUTHA OOy4YaIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBUIIM
koHuentyainbHple mojioxkeHus D®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH,
COJICp>KaHMs, pe3yJbTaTOB OOy4YeHUs U TpeOOBaHWU K YPOBHIO MOJITOTOBKU
BBITTYCKHUKOB.

XUMHUYECKOE oOpasoBaHue, MOoJTy4yaeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHM3alliu, SBJSIETCS HEOThEMJIEMOW 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHOYKUAT 3aBEpHIAIONIMM  OTallOM  peaJn3alid  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHUCTEME XMMHUYECKOTO 00pa30BaHMs. DTH [IEHHOCTH KaCcarOTCs MO3HAHUS
3aKOHOB MPHUPO/IbI, (HOPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a
TaKXKe DKOJIOTHUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO U MIPUPOTHOM
cpene. Peanuzyercst xumudeckoe oOpa3oBaHUE OOYYaIOIIUXCS HA YPOBHE CPEIHETO
ob1iero oOpa3oBaHUs CpeJCTBAMU y4eOHOro mnpeaMera «XUMHUs», COJACp)KaHHE U
MOCTPOCHHUE KOTOPOTO OMPEACNICHbl B MPOrpaMMe MO XUMHUHU C YUETOM crenuuku
HAayKl XUMHUH, €€ 3HAUYEHUS B MO3HAHUM MPUPOJABl U B MATEPUAIBHOW KU3HU
oOmmecTBa, a Takke € y4€TOM OOMMX IeJed W TPUHITUIOB, XapaKTEePU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHUCTEeMbI CpeaHero ooOimiero oOpa3zoBaHusi B Poccuiickoii
denepauum.

XUMHUSL KaK DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT 0co0yl pojib B
COBPEMEHHOW LIMBUJIM3ALIMHY, B CO3JaHUH HOBOM 0a3bl MaTepuaabHOU KyJabTyphl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHHE PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, B
CO3JJaHUE IEJOCTHOTO MPEACTABICHHUS 00 OKPYKaIOIIEeM MHUpPE KaK O €IUHCTBE
OpUpPOABl M YEJOBEKa, KOTOpoe (POpMHUPYETCS B XMMHUU HAa OCHOBE NMOHUMAaHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXKAIOUIET0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JaCTAMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C JAPYTMMHU €CTECTBCHHBIMM HAayKaMH, XHMHS CTaja
HEOTHEMJIEMON YacTbl0O MUPOBOM KYJIBTYphl, HEOOXOAUMBIM YCJIOBHUEM YCHEIIHOTO
TpyAa W SKA3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XHUMHSI Kak Hayka
co3uJiaTelibHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBlieHA Ha pEIICHUE
[JI00ANbHBIX MPOOJIEeM YCTOMYMBOIO Pa3BUTHSL 4YEJIOBEYECTBA — CHIPHEBOM,
AHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBSI.

B cootBeTcTBMM C OOMMMH [ENSIMH W TPUHIIMIAMH CPEIHEro 0O0IIero
oOpazoBaHus cojaepkanue npeamera «Xumus» (10—-11 kmaccel, 6a30BbId YPOBEHb
M3YUYCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO IMOJTOTOBKY
oOy4Jaronuxcsi, HLOOXOJUMYIO UM JIJIsi BHIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKIFOUEHUS B )KU3HBb COIIMYMa, MPOJIOHKEHHS 00pa30BaHUs B Pa3IMUHbIX
00J1acTsIX, HE CBSI3aHHBIX HETIOCPEJICTBEHHO C XUMMUEH.

CocTaBisiomuMu ~ TpeaMeTa «XUMHs»  SIBISIOTCS  0a30BBIE  KypChl —
«Oprannyeckas xumusi» u «OOmas W HeopraHMYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpXKaHUsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOIM HayKH: CHUCTEMa
3HAHUM IO HEOPraHMYECKOM XMMHUU (C BKJIIOYCHHUEM 3HAHWI U3 OOIIeW XUMHUH) U
opraHndeckon xumuu. POpMUPOBAHHE INAHHOW CUCTEMBI 3HAHUM TNPU W3YyYECHHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT0O00pa3us BEIIECTB
HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHH.

CtpykTypa conepxkaHusi KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHu4eckass XuMmus» cPopMHpoBaHa B MporpaMMe MO XHMHU Ha OCHOBE
CUCTEMHOr0 TOJAXOJa K U3YYECHHIO YydyeOHOro wmarepuasia u 0O0yCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHUU Ha ONPEIETEHHBIX TEOPETUUECKUX
ypoBHsx. Tak, B Kypce OpraHM4ecKoil XMMHUH BEUIECTBA pACCMaTPUBAIOTCSL HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHUS OPraHUYECKUX COEIMHEHHI, a TaKKE€ Ha YpOBHE
CTEPEOXUMHUYECKUX U DJICKTPOHHBIX MPEJICTABICHUIN O CTpOeHUH BerlecTB. CBeIeHUS
00 M3ydaembIX B Kypce BEIIECTBaxX HAIOTCAd B PAa3BUTUU — OT YIJIEBOJOPOAOB 0
CJIOKHBIX OHOJIOTMYECKH aKTUBHBIX COCIMHEHMA. B Kypce OpraHmdeckoll XWMHUU
MOJIyJaroT pa3BuTHe C(HOPMUPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
MEePBOHAYAJILHBIC TPEJCTABICHUS O XHUMHYECKOW CBSI3M, KIacCU(UKAIIMOHHBIX
IIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKOU
peaKkuuu.

[Ton HOBBIM yrjaoM 3peHHUs B TMpeaMeTe «XuMus» 0a30BOro0 ypOBHS
paccMaTpuBaeTCs W3y4YEHHBIH Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs
TEOPETUYECKU Marepuan U  (PaKTOJOrMYEeCKHME CBEJCHHMS O BEIIECTBAX W
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas v HeopraHuveckas
XUMUSD» 00y4arolMMCS TPEJOCTaBIseTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOIMYECKOTO 3aKOHA C OOMIETEOPETHYECKUX M METOJOJIOTHUECKUX TO3UITUH,



ryoke TOHSTh HUCTOPUYECKOE HU3MEHEeHHuEe (QYHKIHMM 3TOoro 3akoHa — OT
000011ar01IeH 10 0OBSICHSIONICH M POTrHO3UPYIOIICH.

Ennnas cucrtemMa 3HaHWUM O BAXKHEWIHMX BEHIECTBAX, UX COCTAaBE, CTPOCHHUM,
CBOWCTBAaX W NPUMCHEHHH, a TAKXKE O XUMHUYCCKUX PEAKIMIX, WX CYITHOCTH W
3aKOHOMEPHOCTSIX MPOTeKaHus JonoHserca B kKypcax 10 u 11 kiaccoB aneMeHTaMu
coliepKaHusl, UMEIOIIMMU KYJbTYPOJOTUYECKUA M TPUKIATHON Xapakrep. OTu
3HaHHUS CIIOCOOCTBYIOT ITOHUMAHHUIO B3aMMOCBSI3M XUMHUU C JAPYTUMH HayKaMmH,
PACKpBIBAIOT €€ POJib B MO3HABATEIIBHONW M MPAKTUYECKON NEATEILHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCITUTAHHUIO YBKCHHS K MPOIECCY TBOPUYECTBA B 00JACTH TCOPHUH U
MPAKTUYECKUX TPHIOKEHUN XUMHH, MOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TIpo0JieMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh HH(POPMAIIUIO W TPUMEHATH €€ JJI MTOTOJHCHUS 3HAHUMH,
pEIICHUS MHTEIICKTYAIbHBIX W AKCIIEPUMEHTATBHBIX HCCIIEIOBATEeILCKUX 3a1ad. B
IIEJIOM COJIepKaHUE YYEOHOro mpeamMeTa «XUMHUS» JAHHOTO YPOBHS H3y4YEHUS
OpUEHTHUPOBAHO Ha (QOPMHUPOBAHUE Yy OOYYAIOIMIUXCS MHUPOBO33PEHUYECKON OCHOBBI
Uisi TOHUMaHusi QuiIocodpCKUX U, TaKUX KakK: MaTepuaibHOE EIMHCTBO
HEOPTaHWYECKOTO W OPTaHUYECKOTO MHUpa, O0YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHEM, ITO3HABAEMOCTH MPUPOIHBIX SIBJICHUN MyTEM JKCTICPUMEHTA
U pEeHieHUs TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMH H TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHHWE POJIM XMMHUHU B PEHICHUH IKOJIOTMYECKUX MpodiieM, a
TaK)Ke TPOoOJIeM COCPEKEHUS IHEPTETUYCCKUX PECYPCOB, CHIPhs, CO3JaHUS HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B mmanme pemeHus 3agad BOCIUTAHUSA, pa3BUTHS W COIMAIM3AIIAN
OoOy4Jaronuxcsi MPUHATHIE MTPOTrPaMMOM 1O XUMHUU TIOAXOJIbl K OMpPENeTICHUIO
colepKaHUsi W TIOCTPOCHHUS TpeIMeTa MpeaycMaTpuBaioT  GOpMHpPOBaHUE
YHUBEPCAIBHBIX YUYCOHBIX JACHCTBUI, HMEIOIIMX 0a30BOC 3HAUCHHUE JJIS Pa3TMUHBIX
BUJIOB JCSATEIBLHOCTH: PpEIICHUS MpoOiieM, TMOoWCKa, aHaliu3a W 00padoTKU
uHopmMaIuy, HEOOXOAWMBIX [JIi TNPUOOPETEHUsS OIbITa MPAKTUYECKOH U
MCCIIEI0BATEIbCKOM NEATeTLHOCTH, 3aHMMAIOIIEH BaXKHOE MECTO B MIO3HAHUH XUMUMU.

B nmpaktuke mnpemogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CpeJHEro oOIiero oopa3zoBaHusl, NMPU ONPEACICHUU
collepKaTCIbHOW XapaKTEPUCTHKW IEJCH M3y4YeHHS TIpPeIMeTa HalpaBlICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NESTEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOIMYECKOW TOYKM 3PEHHUS TaKOW TMOJXOJ K OINPENEICHHUIO LeNed H3y4YeHUus
IpeIMeTa SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO MaHHOW TOYKE 3PEHHS TJABHBIMU IIEJSIMH HM3YyYCHHs TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBIIsAIOTCA:



e (GopMHUpOBaHHE  CHUCTEMbl  XMMHUYECKMX 3HaHUH  Kak  BaKHeHIei
COCTaBJIAIONICH €CTeCTBEHHO-HAYYHONH KapTUHBI MHpa, B OCHOBE KOTOPOIi
JeKAT KIIFOYEBBIC MOHATHS, (yHIaMEHTaIbHBIE 3aKOHBI U TCOPHH XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHMMAHUE CYINTHOCTH JOCTYITHBIX
0000111eHUIT MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPHEN UX
Pa3BUTHS U CTAHOBJICHUS;

o (opMHUpOBAHHE W Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHHS
BEIIECTB M XMMHUYECKUX PEaKIni, HEOOXOAUMBIX JIJISl IPHOOPETCHUST YMEHUIA
OPHEHTUPOBATHCSI B MUPE BEIIECTB M XUMUYECKHUX SBJICHUN, UMCIOIIUX MECTO
B IIPUPOJIC, B MPAKTUYECKON U TOBCETHEBHOM JKU3HU;

e Dpa3BUTHE YMEHUH U CHOCOOOB JEATEIHHOCTH, CBA3AHHBIX C HAOIIOJCHUEM H
OOBSICHEHUEM  XMMHUYECKOTO  JKCIIEPHUMEHTa,  COOJIONCHHUEM  TPaBHI
0e301acHOro o0panieHus ¢ BEIIeCTBAMH.

Hapsny ¢ stum, copepikarenbHas XapaKTepUCTUKa LENed W 3a1ad M3y4CHUs
npeaMeTa B MPorpaMMe 10 XUMHH YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHUH C
HOBBIMH TPUOpPUTETaMU B CHCTeMe cpenHero ooOmiero oOpazoBanus. CerogHs B
MPETOIaBaHUKM XUMUHM B OOJIBINEH CTEIIEHU OTHAETCS MPEANIOYTCHHE MPAKTHUECKOU
KOMIIOHEHTE COJIepKaHMsI 00YUYCHHUs, ODUCHTUPOBAHHOMN Ha IMOATOTOBKY BBIITYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHu3alliy, BIIQJACIONIET0 HE HaO0OpoM 3HAHUN, a
(YHKIIMOHATBHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U YMEHHUSMH aKTHBHOTO
MOJyYCHHUsST 3HAHUM W TIPUMEHCHHUS HMX B PEAIBHOW KHW3HH JUIA PEUICHHUS
NPAKTUICCKUX 3a/1a4.

B cBsi3u ¢ 3THM TipU M3y4YCHHH TIpeaMeTa « XUMHES» JTOMHHUPYIOIIEE 3HAUCHUES
NpruoOPETAIOT TAKKE LENU U 3a/1a41, KaK:

amanTanusg OOyYarolmuXcs K YCIOBUSM JIHHAMUYHO DPa3BUBAIOIIETOCS MUPA,
GopMHupoBaHHE ~ MHTEUICKTYyaJbHO  pPa3BUTOM  JMYHOCTH,  TOTOBOM K
camMo00pa30BaHUI0, COTPYJHHYECTBY, CAMOCTOSTCILHOMY MPHHATHIO TPAMOTHBIX
pelIeHNid B KOHKPETHBIX JKM3HEHHBIX CHTYAllUsX, CBSI3aHHBIX C BEIIECTBAMH H UX
PUMEHEHHUEM;

¢opmupoBaHne y  0OydYalOmIMXCS  KIIOYEBBIX  HABBIKOB  (KITFOYEBBIX
KOMIICTCHIIMIA), HMMEIONIMX YHUBEPCAJIbHOE 3HAUCHHE I PA3JIMYHBIX BHUJOB
NEeSATEIbHOCTU: pelleHusl MpoOjieM, MOUCKA, aHalu3a U o0paboTku MHGOpMAIINH,
HEOOXOJUMBIX IIJIsl IPHOOPETCHHUS OIBITA JACATEIBHOCTH, KOTOpPAsi 3aHMMAET BaKHOE
MECTO B TIO3HAHWU XWMHHU, a TaKkKe JUIA OLEHKH C TIO3UIMA DKOJOTHYECKOM
0€30MacHOCTH XapakTepa BIUSHHS BEIIECTB M XMMHYECKUX MPOLIECCOB HA OPTaHU3M
YeJIoBeKa U NPUPOAHYIO Cpeay;

pa3BUTHE TI03HABATEIBHBIX WHTEPECOB, HHTEIJICKTYAIbHBIX U TBOPYECKUX
CIOCOOHOCTEH 00ydaroluXcsi: CHIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIC
3HaHUS M0 XMMUU B COOTBETCTBUU C JKU3HEHHBIMHU MOTPEOHOCTSMH, HCIIOJIH30BAThH



COBpeMEHHBbIC WH(MOPMAIMOHHBIE TEXHOJOTHH ISl MOWCKAa W aHauu3a y4eOHOW W
HAY4YHO-TIOMYJISIPHON HH(POpMAITH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoBaHrE M Pa3BUTHE Y OOYUYAIOIIMXCSA ACCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHHS], HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, NpPH TUIAHUPOBAHWU W TMPOBEICHUU XHUMHUYECKOTO
AKCIIEPUMECHTA;

BOCIIUTaHWE y  oOOydJalmmxcs  YOSKIEHHOCTH B TYMaHHUCTHYECKOU
HAIMpaBJICHHOCTH XUMHUHU, €€ BaXHOW pOJM B PEHICHUH TJIOOAIBHBIX MPOOIIeM
PaIMOHAIIBHOTO TIPHUPOIOIIOIB30BAHMUS, TIOTIOTHEHUS JHEPTETUUECKHX PECYpCOB H
COXpaHEHUsl TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJAMMOCTU OEpeKHOro
OTHOUIEHUSI K TPUPOJIE U CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUsI OIbITA
WCIIOJIB30BAHUS TIOMYYCHHBIX 3HAHWN I TPUHATHAS TPAMOTHBIX pEIICHUH B
CUTYaIHIX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHUSIMHU.

B yueGHOM mutane cpegHero o61mero oopa3oBaHus IpeaMeT « XuMus» 6a30BOToO
YPOBHSI BXOJUT B COCTaB MpeAMETHOMN 00actu « EcTecTBeHHO-HAYUYHbIE PEIMETHI.

OO61iee 4KClIO YacoB, OTBEAEHHBIX JIJISI U3yYEHUS XMUMHH, Ha 0a30BOM YPOBHE
cpeaHero oOiiero oopa3zoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 ydaca (1 yac
B Henelno), B 11 kitacce — 34 gaca (1 yac B Henento).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHMyeckol XMMHUU: €€ BOZHHUKHOBEHHUE, PAa3BUTUE M 3HAUCHHE B
MOJIyYeHUM HOBBIX BEIIECTB M MarepuaioB. Teopus CTpOEHHS OpraHUYEeCKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE Mon0XkeHUsA. CTPYKTYpHbIE (HDOPMYJIBI
opraHu4eckux BemecTs. ['omonorus, nzomepus. XUMUYECKasl CBSA3b B OPraHUYECKHUX
COECIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBS3H.

[IpeacraBinenre o KiaccupuKaMy OpraHUYECKUX BemecTB. HomeHkiarypa
OpraHUYEeCKUX COENMHEHHH (CHUCTeMaTH4ecKas) W TpPHUBUAIbHBIE HA3BAHMS
BOXKHEUIINX MPEACTABUTEIECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOABl M3YyYEHHs BELIECTB W MX IPEBpPALICHUM:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BEILECTB M MaTepHajlaMy Ha UX OCHOBE,
MOJEIIUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIIECTB, HAOMIOAEHUE U ONHCAHHE
JEMOHCTPALIMOHHBIX OMNBITOB MO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IJ1aBJieHHue, OOYTIMBAHUE U TOPEHKE).

YriaeBoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUYECKHWA psAn. MeraH W 3TaH —
MPOCTEUILINE MPEICTABUTENN AaJIKaHOB: (PU3MYECKHME U XHMMHYECKHE CBOWMCTBA
(peakuuu 3aMelleHUs M TOpPEHHUs), HAXOXKIEHUE B TMPUPOJE, INOJy4YeHHE U
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUM PsiA. DTHUIEH W IPOIMIEH —
OpOCTEHIINE TPEJCTABUTEIN AJKEHOB: (U3MYEeCKHUe U XHUMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHUS, TUAPATALMH, OKHUCICHUS U
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytamueH-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaKHEUIINE
XUMUYECKHE CBOWCTBA (peakuusi nonumepusanuu). IlomydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psAll. ALIETUIIEH —
OpOCTEHIINKA  MpEeACTaBUTENh aJKWHOB: COCTaB, CTpOeHHE, (U3NYECKUE U
XUMUYECKUE CBOWCTBA (peakUHWH TUJIPUPOBAHUS, TaJOTCHUPOBAHUSA, TUApATAIUH,
rOpEHUs), MOJYyUYEHUE U TPUMEHEHUE.

Apenbl. beHszon: cocrtaB, crpoeHue, (U3MUYECKHE U XHMHUYECKHE CBOMCTBa
(peakuu TaJOreHUpPOBAHUS U HUTPOBAHUS), TMOJyUYEHHE U TMpPUMEHeHue. Toryon:
cocmas, cmpoenue, pusuyecKue u XumuyecKkue ceoUCmaea (peakyuu 2ano2enupo8aHus



U HUMpOB8Aanus), noayuenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas
CBSA3b MEXAY yIJI€BOAOPOAAMM, PUHAIUICKAIIMMH K Pa3IMYHbIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIVIEBOAOPOAOB. IlpupomHblii ra3 W MOIyTHBIE
HepTsaupie razpl. Hedts u e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPEroHKa, KpPEKUHI (TEpMUYECKUM, KaTalUTUYeCKui), mnuposn3. [IpoaykTsl
nepepaboTku HeTH, UX NPUMEHEHUE B NMPOMBIIUIEHHOCTH U B ObITy. KameHHBbIN
YTOJb U NPOAYKTHI €r0 MepepadoTKH.

OKCNEepUMEHTAIBHBIE METOAbl HM3YyYEHHUsS BEUIECTB M MX IPEBpPAlICHUI:
O3HaKOMJIEHUE ¢ 00pa3lamMu IiacTMacc, KaydykoB M pe3uHbl, Kojuiekuuu «Hed1b» n
«YTO0IB», MOAECIMPOBAHUE MOJIEKYJ YIVIEBOJAOPOAOB U TaJON€HOIPOU3BOJIHBIX,
POBEJCHUE NPAKTUUECKON pabOThl: MOJyUYEHUE ITUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnbie 3anaum.

Beluucinenuss 1Mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA MM IPOAYKTa PEAKLMM I10 HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyeckue coeMHeHUs

[IpenenpHple  OQHOATOMHBIE CIHUPTHL. MeETaHOJN M JTAaHOJN: CTPOEHUE,
¢u3nueckue W XUMUYECKHE CBOWCTBA (pEaKUMU C aKTUBHBIMU METaJIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHE), TpPUMEHEHHE. BoJOpomHBIE CBS3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToMHbI€ CIUPTHI. DTUICHIJIMKOJIb U TJIHUIEPUH: CTPOCHHUE, PU3NYECKUE
U XHMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO IIEJIOYHBIMH MeTallJlaMH,
KaueCTBEHHasl pEaKkiuss Ha MHOTOAaTOMHBbIE CHIUpTHI). JleiicTBUEe Ha OpraHu3M
yenoseka. [I[pumenenne rimuepusa U TUIICHIJIMKOIIS.

@deHosl:  CTpOCHHME MOJEKYNbl, (U3UYECKHEe W XUMHUYECKHE CBOMCTBA.
TokcuuHocTh (penona. [lpumenenue GpeHona.

Anpaerunibl U kemowusi. opManbIerul, alleTalbAeTUuA: CTPOEHUE, PU3nyecKue
U XMMHYECKHE CBOWCTBA (peakUWM OKHUCIEHHS M BOCCTAHOBJICHMS, Kau€CTBEHHbBIC

pEeaKLMn), MOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHas U yKCyCHas
KHUCJIOTBI: CTpOEHHUE, (PU3MUECKHE U XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOUIME AJIs
KJ1acca KUCIIOT, peaKius dTepuukanum), nojydyeHue u npumenenue. CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI KaK NMPEACTaBUTEIM BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

CrnosxHble 3Qupbl Kak IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CII0KHBIX
a¢upoB. Kupel. I'maponus xupoB. [Ipumenenue >xupoB. buonornueckas posb
KHUPOB.

VYrneBoabl: cocTaB, Kinaccuukaius yriaeBoaoB (MOHO-, AU- U MOJTHCAXAPUIBI).
['moko3a — mpocTedmmii MOHOcaxapua: OCOOEHHOCTH CTPOCHHS MOJEKYJIbI,



bus3nyecKkue U XUMHUYECKHE CBOWCTBA (B3ammojciicTBue ¢ ruapokcumom meau(ll),
OKHCJICHHE aMMHAYHBIM pacTBOpPOM okcuaa cepedpa(l), BocctaHOBIEeHUE, OPOKECHHE
[JIFOKO3bI), HAXOXKJICHWE B TPHUPOJAE, MPUMEHEHHE, OHOJOTHYECKas POJb.
dotocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u memnono3a kKak NpupojHbie moiaumepbl. CTpoeHHe Kpaxmania U
Heuosio3bl.  du3nueckue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJuU3,
KaueCTBEHHAS PEAKITUS C HOJIOM).

OKCIepUMEHTAIBHBIE METOABl HM3yUYCHHUS BEIIECTB W WX MPEBpaICHUM:
MIPOBE/ICHUE, HAONIOJCHHE W OIHMCAHWE JICMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIUPTOB, KAUYE€CTBEHHBbIC PEAKIUMU OJHOATOMHBIX CIHUPTOB (OKHCICHHE STaHOJIA
okcugoMm Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJICHCTBHUE TIIUILIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKuUCIEHHE aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3aumoneiicTBHE KpaxMalia C HOJIOM),
IIPOBEJICHNUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnebie 3a1aun.

Boluucinenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOIHOTO BEIIECTBA WM TPOJYKTa PEAKIIMU TI0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM ITPOTYKTOB PEAKITNN ).

A3oTcozeprKalme OpraHu4ecKue COeIMHECHMUS.

AMMHOKHCIIOTHI KaKk amM(pOTEpHbIE OpraHUYecKue coeauHeHus. Ouznyeckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHUCIOT (Ha mpuMepe TIuiMHA). buojoruueckoe
3HAYCHUE aMUHOKHCIIOT. [lenTumb.

benkn kak TIPUPOIHBIE BBICOKOMOJICKYJISIpHBIC coeauHeHus. [lepBudunas,
BTOpUYHA U TPETUYHAs CTPyKTypa OenkoB. XHMHYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYPAIHs], KAYECTBEHHBIC PEAKIINK Ha OCJIKU.

DKCNEepUMEHTAIBHBIE METOAbl HM3YyYCHHS BEHIECTB M UX INPEBpPAIICHUN:
HAOJIFOICHUE M OTMHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OCJIKOB MpH
HarpeBaHUM, [IBETHBHIC PEAKIINH OCITKOB.

BroicokoMouieKkyJIsIpHbIE COeTMHEHUS

OcCHOBHBIE TIOHSATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COCAMHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEICHb IOJMMEPHU3AINH, CPEAHSIS MOJICKYJIIpHas
macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH —
MOJIMMEPHU3AITUS U TIOTUKOHICHCAITHS.

OKCNEepUMEHTAIbHBIE METOIbl M3yUYCHUS BEHIECTB U WX MPEBpaIeHUi:
O3HAaKOMJIEHUE C 00pasllaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcc,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexXnpeIMeTHbIX CBS3€H MPU U3YyYEHNUU OpraHndeckor xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
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NOHATUN, TaK W TIOHATUHU, SBISIOMUXCS CHUCTEMHBIMHU JI OTACIBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSATHUS: SBJICHUE, HAYYHBIA (PaKT, THUIIOTE3A,
3aKOH, TEOpHs, aHalu3, CHHTE3, KiacCU(UKalusi, MEPUOAUYHOCTh, HAOIIOICHHE,
MU3MEpECHHE, DKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwusuka: MaTepus, OHEprusi, Macca, aToM, DOJEKTPOH, MOJIEKyJa,
HHEPreTUUECKUN YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA,
(du3rdecKre BEIMYUHBI U SIMHUIIB UX H3MEPEHUSI.

buonorusi: kierka, opraHuszMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doToCcHHTE3, OHWOJOTUYECKH AaKTUBHBbIC BeliecTBa (OCJIKH, YTIJIEBOMABI, JKUPHI,
bepMeHTHI).

['eorpadusi: MuHEpaIBI, TOPHBIE IMMOPOJBI, MOJE3HBIE HCKOMAaeMble, TOTUIHBO,
PECYpCHI.

TexHooTHs: MUIIEBBIE MTPOYKTHI, OCHOBBI PAIIMOHATIBLHOTO MUTAHUS, MOIOIIUE
CpelcTBa, JIGKAPCTBEHHBbIE U KOCMETHUECKHE TIpernaparbl, MaTephalibl U3
UCKYCCTBEHHBIX 1 CHHTETUYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMHH

XUMHUYECKUH 351eMeHT. ATOM. Sipo atoma, U30TOIbI. DJIEKTPOHHAs 000J0UKa.
DHEepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, P-, d- DJIEMEHTHI.
OcobOeHHOCTH pacmpeniesieHUus] JJEKTPOHOB IO OpOUTAIsiM B aToMax »JIEMEHTOB
HEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB.

ITepuoanyeckuit 3akoH u llepuonnueckas cucrema XUMHUYECKUX JIEMEHTOB /JI.
N. MengeneeBa. CBs3p NEpHOANYECKOr0 3akoHa U llepmoanueckod cUCTEMBI
xuMmudeckux syemeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHWYECKHX DJJIEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEUIECTB IO IPyIIaM U nepruoaaM. 3HaueHue
NEPUOJANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKass CBS3b. BuAbl XUMHYECKON CBSI3U
(koBaneHTHas HENOJspHAs W IMOJISPHAs, WOHHAs, MeETAJUIMYecKas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJIEHTHOW XWUMHUYECKOW CBsi3M (OOMEHHBIH ©  JOHOPHO-
aKkuentopHslii). BonmopoaHas cBsA3b. BameHTHOCTb. DJIEKTPOOTPULATEIBHOCT.
Crenenp okucieHus. IOHbI: KATUOHBI U AaHUOHBI.
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BemecTBa MOJEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THWIMBbl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIINYECKON PEIIETKHU.

[TonsiTne 0 aucnepcHBIX cHucTeMax. VICTUHHBIE W KOJUIOWJIHBIE PAaCTBOPBHI.
MaccoBast 10Ji BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPTaHUYECKUX COCIMHEHUM. Homenknatypa
HEOPraHMYEeCKUX BemeCcTB. ['eHeTnMueckass CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIACCaM.

XUMHYECKasT  pEaKIus. Knaccudukanuss  XMMHUUECKUX  peakuuid B
HEOPraHWUYECKON U OPraHUYECKOW XUMHH. 3aKOH COXPAHEHUSI MAcChl BEIIECTB, 3aKOH
COXpPaHEHHUS U MPEBPALICHUS IHEPTUU [IPU XUMUYECKUX PEAKIUSAX.

CKOpOoCTh peakuuu, €€ 3aBUCUMOCTh OT paszinyHbIX (hakTopoB. OOpaTtumble
peakuuu. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIUSAIOIIME HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnumn Jle Ilarense.

Onektponutuyeckas aucconuanua. CuibHble U ciadbie AekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHASL.

OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYCHHMS BEIIECTB W UX NPEBPAILICHUN:
neMoHctpanus Tabimmn «llepuognueckas cucremMa Xumuuyeckux snemeHToB 1. .
MenneneeBay, HU3ydyeHHE MOJCIECH KPUCTALIMYECKUX PEIIETOK, HAONIOJCHHE W
OTMMCaHUE JEMOHCTPAIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHUIA
BOJIOpPO/ia B MPUCYTCTBUM KATAIM3AaTOPA, OMPEACICHUE CPEIbl PACTBOPOB BEILIECTB C
MIOMOIIBI0 YHUBEPCATBLHOIO WHIUKATOpA, PEaKIMd MOHHOTO OOMEHa), MPOBEJICHUE
paKTUYECKON paboThl «BnusHuEe pa3nuyHbiX (HaKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKLum.

PacuéTnrblie 3anaun.

Pacyétel 1o  ypaBHEHHSIM  XUMHUYECKHX  pPEakUuMi, B TOM  YHCIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C MCIOJIB30BAHUEM IOHATUS «MacCcoBas JOJIA
BEILIECTBAY.

Heoprannyeckasi xumust

Hewmeramnel. [Tonoxxenue HemeramioB B [lepuoanueckon cucTeMe XUMHUYECKUX
sanementoB J[. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. Du3nyeckue
CBOWCTBAa HEMETAJJIOB. AJUIOTPONUS HEMETAUIOB (Ha MpUMEpEe KHUCIOpOJAa, CEpHI,
docdopa u yriaeponaa).

XYMMHUUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJJIOB (TaJIOTEHOB, CEphl, a30Ta,
docdopa, yriepona u KpEMHHUSA) U UX COCTUHEHUN (OKCUIOB, KHUCIIOPOCOAEPKAIINX
KHUCJIOT, BOJOPOIAHBIX COCIMHEHUN ).

IIprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCIMHEHUM.
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Meramnel. Ilonoxenne meramioB B Ileprognueckoil cucTeMe XHUMHYECKHX
anemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JOUEK
atomMoB MeTtauioB. OOmue Qusnyeckne cBoiicTBa MeTamioB. CIUIaBel METAIJIOB.
DNEeKTPOXUMHYECKHUI Pl HAIPSHKEHUI METAILJIOB.

XHUMHUYECKHE CBOWCTBA BaKHEHITUX METAIOB (HATPUM, Kajdul, KaJbIIUMH,
MarHui, allfOMUHUH, [IUHK, XPOM, JKeJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mue crnocoOsl momy4yeHUs: MetauioB. [IpuMmeHeHHe MeTauioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOAbl M3YyYEHHUS BEUIECTB M MX IPEBpalICHUM:
U3yuyeHue KoJuleKuu «MeTamibl M CIUIaBb», OOpa3lOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJICHUE M OIUCAaHUE JAEMOHCTPALMOHHBIX H
7a00paTOPHBIX OMNBITOB (B3aUMOJEHCTBUE THIPOKCUAA ATIOMHHHUS C PACTBOPAMH
KHCJIOT U IIeJI0Yei, KaYECTBEHHBIE PEAKI[UU HAa KATUOHBI METAJLIOB).

PacuérHble 3anaun.

Pacuétbl Maccel BemiecTBa WM 0ObEMA ra3oB IO HM3BECTHOMY KOJMYECTBY
BEIIECTBa, Macce WM OO0BEMY OAHOIO W3 YYAaCTBYIOIIUX B pEaKUUU BELIECTB,
pacy€Tsl Macchl (00bEMaA, KOJIMYECTBA BEUIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO U3
BELIECTB UMEET MTPUMECH.

XuMHUSA U KU3Hb

Ponp xumMum B 0O0ECIIEUEHHHM SKOJIOTHYCCKOW, DHEPreTHYCCKOM W IHILIECBOM
0e30MacHOCTH, Pa3BUTUM MeAuUUHBL. [loHSATHE O HayuyHBIX MeToAaxX MO3HAHUsA
BELIECTB U XMMUYECKUX PEAKIIHM.

[IpeacraBnenuss 00 OOIIMX HAYYHBIX MPUHLMIAX MPOMBIIUIEHHOTO MOJTYYEHUs
BA)KHEUILINX BELIECTB.

YeoBeK B MHpE BEIIECTB M MaTEpUalOB: BAXKHEWIIWE CTPOUTEIIBHBIC
MaTepHalibl, KOHCTPYKIIMOHHBIE MaTepualbl, KPaCKH, CTEKJIO, KepaMuKa, MaTepuabl
JUTSI JIEKTPOHUKU, HAaHOMAaTEepHUaJIbl, OPraHUYECKUe U MUHEpaIbHbIE YA0OPEHHUS.

XAMHSIT M 3I0pOBbE YEJOBEKA: IMPABWIA HCHOJb30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuja OE30MACHOTO HCIIOJb30BAHUS MpPEnapaToB OBITOBOM XUMHUHU B
[MOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXIpeaMEeTHBIX CBSI3€d MPU U3yYEeHUU OOIIE 1 HEOPTaHUYECKOU
xuMuH4 B 11 Kiacce ocyliecTBIseTCs Yepe3 UCIOIb30BaHNe KaKk 0OIIUX €CTeCTBEHHO-
HAay4YHbIX [OHATUH, TaK W TOHITHUM, SBISIOIIMXCS CUCTEMHBIMHU JUISl OTAEJIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OOmre ecTeCTBEeHHO-HAy4YHbIEe MOHSATHUS: HAy4YHBIM (haKT, TUIOTE3a, 3aKOH,
TEOpUsl, AaHallU3, CHUHTE3, KIacCU(PUKaLUs, MNEPUOAUYHOCTh, HAOIIOACHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.
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du3uKa: Marepus, SHEPrUsi, Macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PaIUOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (M3MYECCKUE BEIMYUHBI M CIUHUIIBI HX
M3MEPEHUS, CKOPOCTh.

buonorusi:  knerka, opraHu3M, DOKOCHCTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpaIbl, TOPHBIE MOPOJBI, TMOJE3HBIE HCKOMAeMble, TOTUIMBO,
pecypchl.

TexHoJIOTUs: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJLTyprus, MPOU3BOJCTBO
CTPOUTEJIBHBIX MaTEpPUANIOB, CEIbCKOXO34MCTBEHHOE IPOU3BOJICTBO, IHIIECBAs
MIPOMBIIIJIEHHOCTb, dbapMalieBTHUYECKASL MIPOMBIIIJIEHHOCTb, MIPOU3BOICTBO
KOCMETHYECKUX TpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTepHaJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.
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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUSA
oOyJaronMMuCs TporpaMMm  CpeAaHero obmiero oOpa3oBaHus — (JIMUHOCTHBIM,
METanpeIMETHbIM W NpeAMETHbIM). HaydHo-MeToauueckoil  OCHOBOM A
pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUS IMPOTPaMM CPEAHETO OOIIETro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS NpeaMera «XUMUsS» Ha YpPOBHE CPEIHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaXAaHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIEHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LICJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUWU;

TOTOBHOCTh M CIHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJCTBOBAaThCA B CBOEH
NESATEIbHOCTH I[€EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPHUCYLIUMHU IIEJIOCTHOM
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYUE IMPaBOCO3HAHUS IKOJIOTUYECKOM KyJIbTYpbl M CIIOCOOHOCTH CTaBUTH
LU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XUMHUS» AOCTUTAIOTCS B
€AMHCTBE YYEeOHOM U BOCIUTATEIbHOM JESITEIbHOCTH B COOTBETCTBUHU C
I'YMaHHCTHYECKUMHU, COLMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU LIECHHOCTSIMU H
ujearaMu pOCCUIICKOTo rpaskJaHCKOTO O0IIeCTBa, IPUHATHIMU B O0IIECTBE HOPMaMU
U TpaBUJiaMU  TOBEJEHHUS, CIOCOOCTBYIOUIMMHU MpOIlEccaM  CaMOIIO3HAHUS,
CaMOpPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yNbTaThl  OCBOEHHUS MpeaMeTa «XUMHUS»  OTpaxaroT
cOpPMUPOBAHHOCTh OIBITA IMO3HABATEIbHOW U MPAKTHUECKON JAESITENbHOCTU
oOyyaromuxcs 1Mo peaqu3alii MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpa:KaaHCKOTr0 BOCIIMTAHMA!

OCO3HaHHUsl 00YYaIOIIMMHUCA CBOMX KOHCTHTYIIMOHHBIX IpaB U OOS3aHHOCTEM,
YBaXEHUS K 3aKOHY M IIPABOIOPAJIKY;

MPEACTABICHUS] O COLMAJBHBIX HOpPMax M MPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJUJIEKTHUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBLHOCTH MPU CO3JAHUU yueOHBIX
IIPOEKTOB, PELICHUU y4eOHBIX M MO3HABATEIbHBIX 337a4, BHIMOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMaTh W NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

2) IATPMOTHYECKOT0 BOCTTUTAHUSA:

IIECHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAydYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHHUSI K TIPOIIECCY TBOpUYECTBA B 00JaCTH TEOPUM U MPAKTHUYECKOIO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHUSI HAyKH €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJCHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  TOUCKOB,
MIOCTOSIHHOTO TPy/ia YUYEHBIX U MIPAKTUKOB;

HMHTEpEeca U MO3HABATEJIbHBIX MOTUBOB B MOJYUYEHUU U MOCIEAYIOIMIEM aHAIN3e
uH(GOPMAIIH O TIEPEAOBBIX TIOCTHKEHHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHNUS;

CITIOCOOHOCTH OLICHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMUYECKUMU SIBJICHUSIMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

FOTOBHOCTH OILIEHUBATh CBOE MOBEJICHHE M TOCTYNKH CBOMX TOBApHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM W OCO3HAHUE TOCIEACTBHM HSTHUX
MOCTYTIKOB;

4) gpopmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAaHUSl I[EHHOCTeH 370poBOTO MW  Oe3omacHoro oOpa3a  KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pu3nyeckoMy u
MICUXUYECKOMY 3/I0POBBIO;

coONIo/IeHns TpaBuil 0e30macHOro oOpalleHusi C BeleCTBaMH B  OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH,

MOHMMAHUSl I[IEHHOCTHM MPaBUJI HUHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIIUSX, YTPOXKAIOIINUX 3TOPOBBIO M KU3HU JIFO/ICH;

OCO3HaHMsI TIOCJICICTBUM W HENPUATHS BPEIHBIX MPUBBIUCK (YIOTpeOICHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATEIHCKON
NEeSTEeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOW U IPYTUX BUAAX JACSATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYaCTHE B PELICHUU NPAKTUUECKUX 3a7ad COLMAIbHON
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCU pazIudHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUHN N0 XUMUHU;
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YBaXXEHHUS K TPYLY, JIOJAM TpyAa U pe3yiabTaTaM TPYAOBOU IESITEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpY HHIUBHAYAJIbHOM  TPaeKTOPUU
oOpazoBanusi, Oyayrieit npodeccnn u peann3anui COOCTBEHHBIX KU3HCHHBIX TUIAHOB
C y4€TOM JMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEM K XWMHHU, HUHTEPECOB H
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

AKOJIOTMYECKU 1€JIeCOO0pa3HOr0 OTHOLIEHUS K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAaHUsl TJ00AJILHOTO XapakTepa »SKOJIOTMYECKUX MpoOIeM, BIUSHUS
3KOHOMHUYECKHUX IMPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIIBHOW CPEb;

OCO3HaHUSI HEOOXOJIMMOCTH MCTIOJIB30BaHUS JTOCTUKEHUN XUMHH JIJIST PEIICHUS
BOMPOCOB PAMOHAIIBHOTO MPUPOIOMOIB30BAHMUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, TPUHOCAIIUX BPEX OKPYKAIOIIEH TPUPOIHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJOTMUYECKHE TMOCIEACTBUS
IIPEAIPUHUMAEMBIX JIEUCTBUHN U NIPENOTBPALIATh UX;

HaJIMYUsI Pa3BUTOrO KOJOTMYECKOTO MBILIICHUS, 3KOJIOTUUYECKON KYJIBTYPBI,
ONBITA AEATEIIBHOCTH 3KOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOW MPAKTUKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MIPOTUBOCTOSTH UACOJIOTUN XeMOPoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUU(PUKHM XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbOpMHpPOBAHMK PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IE€JIOCTHOTO
npencTaBiieHuss 00 OKpYXaloleM MHUpE KaK O €IWHCTBE NPHUPOAbl M YeJIOBEKa, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH Mpo0JIeM COXpaHEHHUs
MPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU IS COBPEMEHHOW ITUBUITU3AIINH
B €€ TYMaHUCTUYECKON HAMPABICHHOCTH M BXXHOW POJU B CO3JaHUM HOBOUM 0a3bl
MaTepUaTbHOU KYJIbTYphI, PEIICHUN TJIOOATBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHS
YEJIOBEYECTBA — CBIPbEBOM, DHEPIETUYECKOM, TIHIIEBOM M  DKOJOTHYECKOM
0€30I1acCHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIICUCHUHN YCJIOBUHN YCIICIIHOTO TPyJa U
AKOJIOTUYECKH KOM(POPTHOM KU3HHU KAXKJAOTO UjeHa OOIIEeCTBa,;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TOHUMAHUA  CYIIHOCTA  METOJO0B
MO3HAHUA, HUCIOJIb3yeMbIX B E€CTECTBEHHBIX HAayKaX, CIHOCOOHOCTH HCIOIb30BaTh
noJiyyaeMble 3HaHUS ISl aHaiu3a U OOBSCHEHHUS SIBJICHUN OKPYXAIOLIEro MHUpa U
NPOUCXOMAIIMX B HEM MU3MEHEHHM, yMEHUS JleJlaTh 0OOCHOBAHHbBIE 3aKJIIOUEHUS Ha
OCHOBE HAay4HBIX (JAKTOB M MMEIOIINXCS JAHHBIX C IEJbI0 MOTYyYEHUs JOCTOBEPHBIX
BBIBOJIOB;
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CIIOCOOHOCTH ~ CaMOCTOSITEJIBHO HUCIOJb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus npoOJyieM B PeaIbHBIX )KU3HEHHBIX CUTYalIUsAX;

MHTEpEeca K MO3HAHUIO U HCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTHU U  CIIOCOOHOCTM K  HENpPEpPhIBHOMY  OOpa3OBaHUI0 |
caMO0Opa30BaHUIO0, K AaKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUM 1O XUMHHU B
COOTBETCTBHUM C KU3HEHHBIMU [TOTPEOHOCTAMU;

UHTEepeca K OCOOEHHOCTSAM TpyAa B pPa3IUYHBIX cdepax mnpodeccuoHaabHOM
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHUSA ydeOHOTo mpenMera «XuMHUs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIC TUISt dhopmupoBaHus MHUPOBO33pPEHUS 00yyJarommuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIIEHAYUYHbIE TMOHSITHS, OTPaKaIOIINe
[IEJIOCTHOCTh HAay4YHOW KapTHUHBI MHUpa M CHeUuPUKy METOJOB IO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEPIus, SBICHUE,
MpOIECC, CUCTEeMa, HAY4YHbIH (DAKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsi, UCCIE0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIC Yy4eOHbIE JeHCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC,
peryJsTUBHBIE), oOecnieunBarone GopmMupoBanre (QPyHKIIMOHAIHHOW TPAaMOTHOCTH
Y COIMAJIbHOM KOMMETEHIIUHU O0yJaroIIuXCs;

CIIOCOOHOCTh OOYYAOIIUXCS MCIO0JIb30BaTh OCBOSCHHBIE MEXIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHUS U  yHUBEpPCAIbHbIE  y4deOHBbIE  JEHCTBUA B
ITO3HABATEIILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbIE  PE3ydbTaThl OTPAXalT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSIMU.

OBJaanenue YHHMBepPCAJIbHbIMH yueOHbIMH NMO3HABATEJIbHBIMHU
AEeCTBUSIMM:

1) 6a30Bble JIOrHYecKHUe AeHCTBHUSA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJdu3UpOBaTh MPoOJeMy, BCECTOPOHHE
e€ paccmaTpuBaTh;

OTpENeNATh eI JeATCIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSTEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

WCIIONB30BaTh MPH OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICNIATh XapaKTEepHblEe MPU3HAKU TOHATUM M YCTaHABIMBATh HX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JUIsi OOBACHEHMS] OTIEIbHBIX (PAKTOB U
SIBJICHUIM;

BBIOMPATHh OCHOBAHUS U KPUTEPUU JIJIS KIIACCU(DHUKAITUN BEIIECTB U XUMHUUYECKHUX
peaKkuuu;
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yCTaHaBIUBaTh  IPUYMHHO-CJIEICTBEHHBIE  CBSI3U  MEXIYy  HM3y4aeMbIMU
ABJICHUSIMU;

CTPOUTH JIOTHUECKHE pacCyXIeHus (MHAYKTUBHbBIC, JEAYKTUBHBIC, TIO
aHaJIOTUH), BBIBIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B paccMaTpUBaEMbIX
ABJICHUSAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

IPUMEHATh B IPOILIECCE MO3HAHMSI, UCIOIb3YEMbIE B XMMHUHU CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBBIBATh MOJICNIbHBIC MPEACTABICHUS — XUMHUYECKHA
3HaK (CMMBOJ) 3JIEMEHTa, XUMU4eckas (opMylia, ypaBHEHHE XUMHUUECKON PeaKIui —
OpU pelieHNH Y4YeOHBIX IMO3HABATENbHBIX M TMPAKTUYECKUX 3a7ad, MPUMEHSATH
Ha3BaHHbIE MOJEJIbHBIE IPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BELIECTB U XMMHUECKHUX PEaKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIQIETh OCHOBAMHM METOJOB HAy4YHOTO IO3HAHUS BEHIECTB M XUMHUYECKUX
pEeaKLHnii;

(opMyIupOBAThH LIETN U 3a]1a4 UCCIIEIOBAHUS, UCIIOIb30BATh MIOCTABICHHbIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA IMO3HAHUS
M OCHOBBI g (OPMHUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHUH;

BJaJIeTh HaBbIKAMHM CaMOCTOSITEIBHOIO IUIAHUPOBAHUA U MPOBEACHUS
YUYEHUYECKUX SKCIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAAaTh 3a XOJOM
mpolecca, CaMOCTOSTENIHLHO TPOTHO3UPOBATH €ro pe3ynabTaT, (OopMyIupOBaTh
0000IIeHNsT ¥ BBIBOABI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YNbTATOB HCCIICIOBAHMUSA,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

npuoOpeTaTh  OMBIT  YYCHUYECKOW  HMCCIIEeNOBATENhCKOW M MPOCKTHOU
JESITeIbHOCTH, TPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIBHOMY MOUCKY
METOJIOB pEIICHHUs] TMPAKTUYSCKUX 3a/ad, MPUMEHEHHIO pa3UYHBIX METO/I0B
TIO3HAHMSI.

3) pa6ora ¢ ungopmanmeii:

OpUEHTHPOBATbCS B  PA3IUYHBIX HCTOYHUKAX uHGpopMauuu (Hay4dHO-
NOMYJISIpHAs TUTepaTypa XUMUYECKOTO COJIEpKaHusl, CIPaBOYHbIE TTOCOOUSI, pECYPCHI
WNurepHera), aHanu3upoBaTh HH(OpPMALMIO  pPa3jIUYHBIX BHUJIOB H  (opMm
NPECTABICHUS, KpUTHUECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTS;

(opMyIUpOBaTh 3ampochl U NPUMEHATH Pa3jIMYHble METOAbl NMPHU IOUCKE U
orbope wuwHpOpMANMK, HEOOXOMWMOW JUIsi  BBITIOJIHEHHUS  Y4YEOHBIX  3aaad
OIpeNENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIB30BAHHUA MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpecTaBiIeHUs HHDOPMALIHH
(cxeMbl, rpaduKH, JUarpamMmbl, TaOJHUIIbI, PUCYHKH U IPYTHE);
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UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KQUECTBE CPEJCTBA MPHU pabOTe C XUMUYECKON
uHpopMaIuell: NPUMEHSITh MEXIpeaMEeTHbIe ((hU3MYeCKue M MaTeMaTHYeCKHE)
3HAKW U CUMBOJIBI, (hOPMYJIBI, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIONB30BaTh M NPeoOpa3oBBIBATh  3HAKOBO-CUMBOJMYECKUE  CPEICTBA
HaTJISTHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUMKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOM TEMBbI B XOJE AHMAJIOTa W/WIIN
JMCKYCCHUH, BBICKA3bIBATh UJIeH, (DOPMYIUPOBATH CBOU IMPEIIOKECHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEJITIOKCHHOM 3a/1a4u;

BBICTYNIaTh C TMPE3EHTAUUEN pe3yJIbTaTOB IO3HABATEIbHOM JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MPH BBINOJIHEHHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
M3y4yaeMbIX BEIIECTB, pealn3ali y4eOHOTO MpoeKkTa U (POPpMyIMpPOBaTh BHIBOIBI IO
pe3yJbTaraM MPOBEAEHHBIX UCCIEAOBAHUNM IMyTEM COIIACOBAHUS IMO3HUIMI B XOJE
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

OBJiageHne YHUBEPCAJTbHBIMY PeryJISTUBHBIMHU ACHCTBUAMM:

CaMOCTOSITEJIbHO IUJIAHUPOBAaTh W OCYIIECTBJISATH CBOKO TMO3HABATEIBHYIO
NEeATENIbHOCTh, Ompenenss e€ ILelMd W 3aJaud, KOHTPOJUPOBATH U IO MEpe
HEOOXOUMOCTH  KOPPEKTHUPOBATH TMpEAJIaraeMblii  alTOPUTM  JCUCTBUN  Mpu
BBITIOJIHEHUM YYE€OHBIX M  MCCIIENOBAaTEIbCKUX 3ajlad, BbIOMpaTh Hauboliee
3¢ (PexTUBHBIN €MOCOO0 WX pEHeHUs € Y4YETOM TMOJY4YEHUs HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JESATENBHOCTH HAa OCHOBE CaMOaHallM3a U
CaMOOIIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHnuecKas XuMHUsD) OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHMM O  XHMHUYCCKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIM XMMHUHU B MO3HAHUU SBJICHUW MPUPOJBI,
B (OpMHpOBAaHWUM MBIIUICHUST W KYJbTYpPhl JIMYHOCTHU, €€ (PYyHKIIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOJMMOM JJIsi PEIICHUS IMPAKTHUCCKUX 3aJad U DKOJOTHUYCCKHU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKMX  3HAaHMH,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TTOHATHS (XUMHUUYECKUN AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0uKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, XUMHUYECKAsl CBSI3b,
cTpykTypHas ¢dopmyna (pa3BEpHyTass W COKpam€HHas), MOJIb, MOJISIpHAs Macca,
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MOJISIPHBIN  00BEM, YIJIEPOJHBIA CKENEeT, (PYHKIMOHAIIbHAS TpYINa, paauKal,
U30MEpHsl, U30MEPhI, TOMOJIOTHUECKHUI Psiji, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO U
a30TCOoJEpKaIIue COCIUHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIC ~ COCAMHEHUSA); TEOPUM U 3aKOHBI (T€OpHUsI CTPOCHHUS
opranuveckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MAacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN $I3bIK XHUMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXkKalMe B OCHOBE MMOHUMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUMH,
(aKkToJIOTHYECKHUE CBEIECHUS O CBOWCTBAaX, COCTAaBE, IMOJIYYEHWH M O€30MMacHOM
WCTIOJB30BAaHUN Ba)XXHEHIIUX OPraHUYECKUX BEHIECTB B OBITY M MPaKTHUUYECKOM
NEATEIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTEpHbIE NPHU3HAKU TOHATUMH,
YCTaHaBJIMBAaTh HUX B3aUMOCBS3b, HUCMOJB30BaTh COOTBETCTBYIOIIUE MOHSTUSA MpHU
OMMCaHUU COCTaBa, CTPOCHUS U IPEBPAIICHUN OPTaHUYECKUX COCAUHEHUI;

c(OPMHUPOBAHHOCTh YMEHHUH MCIOJb30BaTh XHMHUYECKYI0 CHUMBOJIHMKY JIJIsi
COCTAaBJICHHS] MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, cokpamméHHon) Gpopmyi
OpraHUYECKUX BEIIECTB U YPABHEHHI XUMHUUYECKUX PEAKIUMI, U3rOTABIMBATH MOJEIH
MOJIEKYJl OpPraHUYECKUX BEIIECTB IS WUIIOCTpPAlMd HUX XUMHUYECKOro |
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW yCTaHABIMBATh MPUHAJICKHOCTh HW3YYEHHBIX
OpPraHUYeCKUX BEHIECTB MO HX COCTaBy M CTPOEHUIO K ONpEACIEHHOMY
KJIacCy/Tpynne COeAuHEHUM (YIJIEBOAOPOABI, KHUCIOPOA M  a30TCOAEpKaIue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUWHEHMs), JlaBaTh UM Ha3BaHHUS TIO
cucrematnueckoir HomeHkiarype (IUPAC), a Ttakke NUpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSI OTHAEJIbHBIX OPraHUYECKUX BEHIECTB (STWIICH, MNPOIUIICH, AalleTUIIEH,
STUWICHTJUKOb, TIUIEPUH, (GeHos, (opManbaeruy, areTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHasi KUCJIOTa, OJICMHOBAasi KUCJIOTa, CTEApUHOBAsT KHUCJIOTA, TIIFOKO3a,
bpykTO3a, Kpaxmal, eJJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNATh BHJIBl XUMHYECKOW CBSI3U B
OpraHUYECKUX COCNMHEHUAX (OJMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI TPHUMEHSATH TOJOXKECHUS TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytiepoBa s 00BbsSICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHECHHS MACChI BEILIECTBR;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UUCCKUE
M XUMHYECKHME CBOWMCTBA THUIHYHBIX MPEACTABUTENICH pa3IUYHBIX KJIACCOB
OpraHUYeCKUX BeIIeCTB (MeTaH, 3TaH, STUJICH, MPOIUJIEH, alleTwIeH, OyTraaueH-1,3,
MeTunoyTaaueH-1,3, 0eH305, METaHOJ, dTAHOJ, ATHUJICHIJIMKOIb, NIHIEPUH, (EHOI,
aneTanbAeTu]l, MypaBbUHas M YKCYCHAasl KUCJOTHI, TJIIOKO3a, Kpaxmall, LEeJUII0I03a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKIYy HHUMU
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YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHYECKUX PpEAKIUM C HCIOIb30BaHUEM
CTPYKTYPHBIX (OpMYJI;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPH30BaThb HCTOYHUKHU YIIIEBOJAOPOIHOTO
CBIpBS (HEPTH, MPUPOIHBIN Ta3, YrOJb), CIIOCOOBI UX MEPEepabOTKU U MPAKTUIECKOE
IPUMEHEHHUE POAYKTOB EPEePabOTKY;

Cc(OPMUPOBAHHOCT YMEHMM MPOBOAUTH BBIUUCIEHHUS MO XUMHUYECKUM
ypaBHEHUAM (Macchl, 00bEMA, KOJIMYECTBA MCXOJIHOTO BEIIECTBA MM MIPOAYKTa
pPEaKLMK [0 U3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB
WJIM IPOAYKTOB PEAKIINH);

c(OpMUPOBAHHOCTh YMEHHUI BJIa/I€Th CUCTEMON 3HaHUN 00 OCHOBHBIX METOJaXx
HAy4YHOT'O ITO3HAHHUS, UCIIOIb3YEMBIX B XUMUU ITPU U3YYECHHUH BEIIECTB U XUMHUYECKHUX
ABJICHUN (HAOJIIOIEeHNE, U3MEPEHUE, SKCIEPUMEHT, MOJIETUPOBAHKE), UCIIOJIb30BATh
CUCTEMHBIE XUMUYECKUE 3HAHMS JJIA MPUHATHS PEIICHUN B KOHKPETHBIX KM3HEHHBIX
CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHMI COOJIIO/IaTh MpaBUjia MOJIb30BAHUS XUMUYECKOU
nocyod u 1a00paTOpHbIM OOOpYIOBaHUEM, a TaKXkKe IMpaBuia oOpalleHus ¢
BEILIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU IO BBINOJHEHHUIO J1TA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

cOPMUPOBAHHOCTh YMEHUM IUIAHUPOBATb M BBIOJHATh XUMHYECKHUH
DKCIIEPUMEHT (TIPEBPALLEHNS OPraHWYECKUX BELIECTB IIPU HATPEBAHUU, IOJyYECHHE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM OPraHUYECKUX BEIIECTB,
JeHaTypauus OeJIKOB IPU HarpeBaHUH, BETHHIE PEAKIIMHU OEJIKOB) B COOTBETCTBUU C
MpaBUIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM
00OpyIOBaHUEM, MPEACTABIATh PE3YJIbTaThl XMMHUECKOIO IKCIEpUMEHTa B (GopMme
3allUCH YpPaBHEHUH COOTBETCTBYIOUIMX peakuuid u (HOpMynIHpoBaTh BBIBOJBI Ha
OCHOBE 3TUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh yYMEHUN KPUTHUYECKH aAHAITU3UPOBATH XUMHUYECKYIO
uH(pOpMaLIMIO, TIONYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
uHpopmanuu, IHTepHET U apyrux);

c(hopMHUPOBAHHOCTH YMEHU co0Iro1aTh rpaBuia 9KOJIOTUYECKHU
[eJaecooOpa3Horo TOBEACHUS B OBITY W TPYJIOBOM JAESATENBHOCTH B IEJSIX
COXpaHEHUs CBOETO 3J0pOBbS W OKpYXalollled NPUPOAHOM Cpellbl, OCO3HABATH
OMACHOCTh BO3JICMCTBHUSI HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHX
BEIECTB, MOHWMas cMmbica mokazatens [IJIK, moscHsaTh Ha mpumepax crmocoObl
YMEHBUICHUS U IPEIOTBPAILECHHS UX BPEAHOIO BO3IEUCTBUS HA OPraHU3M YEJIOBEKa;

U1 00yYaroIMXCsi C OrPaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSI: YMEHHE
OPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaxX TIO3HAHUS BELIECTB U
XUMHYECKHUX SBJICHUI;
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JUISL  CIEeNbIX U CIa0OBUIAIIMX OOyYarouuxcsi: yMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHyI0 cucteMy oOo3HaueHui JI. bpaiinsg st 3anmucu XMMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHudeckasi XuMHus»
OTPaXkaloT:

COPMUPOBAHHOCTh ~ MPEACTABICHUH: O  XUMHUYECKOM  COCTaBJISAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B ITIO3HAHUU SIBJICHUN TPUPOJBI,
B (opMUpPOBaHMM MBIIUIEHUS MW KYyJbTYpPbl JMYHOCTH, €€ (YHKIHOHAIBHOU
IrPaMOTHOCTH, HEOOXOJUMOW AJi pEUICHHs] MPaKTUYECKUX 3a7ad U SKOJIOTMYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Ccpese;

BJIAJICHUE  CHUCTEMOM  XUMHYECKMX  3HAaHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XMMHYECKHH 3JIEMEHT, aToMm, wu3orom, S-, pP-, d-
ANIEKTPOHHBIE OpOUTAJIM AaTOMOB, HMOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKMUCIICHUS, XUMHUYECKas CBA3b
(xoBaneHTHas, NOHHAs, METAJUIMYECKas, BOJOPOAHAs), KPUCTANIMYECKAs PEIIETKA,
TUNBl ~ XMMHYECKHUX  PEaKIUd, PacTBOp,  DJIEKTPOJIMTBI,  HEDIJIEKTPOJIUTHI,
DNEKTPONUTUYECKAS ~ AUCCOLMALHNS, OKUCIUTEIb, BOCCTAHOBUTENbB, CKOPOCTh
XUMHUYECKON peaklny, XUMHUYECKOE pPAaBHOBECHE); TEOPHUM W 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON AUCCOIMALMU, Tepruoandeckuil 3akoH /. 1. MeHneneeBa, 3akoH
COXpPAaHEHMUSI MAacCChl BEILECTB, 3aKOH COXPAHEHHs W MPEBPALLCHUSA DHEPIUM IIPU
XUMUYECKUX  pPEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM  SI3bIK  XHMHH,
MHPOBO33PEHYECKUE 3HAHUSA, JIEKAIIME B OCHOBE IIOHMMAHUS IPUYMHHOCTH H
CUCTEMHOCTH XUMHYECKHX SIBICHUN, (PAKTOJOTMYECKHE CBEJIEHUS O CBOMCTBAX,
cocTaBe, IMOJIyYeHUH U 0€30MacCHOM HMCIIOJIb30BAaHMM BAaKHEWIINX HEOPraHUYEeCKUX
BELIECTB B OBITY U IPAKTUYECKOMN ESITEIbHOCTH YEJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHUH BBISABIATh XapaKTEpHbIE MPU3HAKH TMOHATHMA,
YCTaHABJIMBaTh WX B3aMMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIHUE TIOHATHUS IIPU
ONMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IPEBPALICHUN;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIMKY MJIs
coctaBieHuss  (OpMyJa  BEIIECTB M  YPaBHEHMM  XHMHYECKUX  pEaKIHil,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHHUsS OTAEJIBbHBIX
HEOPraHWYEeCKUX BelIeCcTB (yrapHelii Tra3, YIVIEKMCIBIA ra3, aMMHaK, Trali€Has
W3BECTh, HETAIEHAS U3BECTh, TUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPEIENATh BAJIEHTHOCTh U CTENEHb OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX PAa3IMYHOTO COCTaBa, BHJ XMMHYECKOU
CBs3M (KOBaJE€HTHAs, MOHHAs, METAJUINYECKas, BOJOPOJHAsA) B COCAMHEHHUAX, THUIL
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KPUCTAUIMYECKOW pPEMIETKM KOHKPETHOTO BelllecTBa (aToMHas, MOJEKYyJspHasi,
MOHHAs, METaJUIMYECcKasi), XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH IPUHAIIICKHOCTh HEOPTAHMIECKHIX
BEILIECTB M0 HUX COCTaBY K OMNpPEAENIEHHOMY KJIAcCy/Tpymre COeIUHEHUH (IMpPOCThIe
BELIECTBA — METAJUIbl U HEMETAJUIbl, OKCUJbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHbIE
TUIPOKCHUIBI, COJIN);

c(hOpPMHPOBAHHOCTh YMEHUHN PacCKphIBaTh CMBICH MepuoAndeckoro 3akona J[. 1.
MenneneeBa U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U
POTHOCTUYECKYIO (PYHKIUU;

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepPU30BaATh IJIEKTPOHHOE CTPOECHHUE aTOMOB
XUMHAYECKUX dJIeMeHTOB 1—4 mepuonos Ilepnoanyeckoil CHCTEMBI XHMHYECKHX
anemenToB JI. M. MeHnneneeBa, UCHONB3ys MOHATHS «S-, P-, d-2IEKTpPOHHBIC
opOuTaNN», «IHEPreTUYECKUE YpPOBHMU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWCTB XUMHMUYECKHUX DJEMEHTOB M HMX COEAMHEHUWW MO MepuoAaM H TpyIIam
ITeprnoanyeckoit cucrempl XuMudecKux 31aeMeHToB . 1. Meneneesa;

chOpMHUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWMCTBA  HEOPraHMYECKUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXIY HEOPraHM4YeCKUMHU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCUPUIIUPOBATh XUMHUYECKUE PEAKIUU 10
pa3IMUYHBIM TpPU3HAKaAM (YUCIy U COCTaBy pEarupyroliux BEIIECTB, TEILIOBOMY
addekTy peakunu, W3MEHEHHIO CTEIEHEW OKUCICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKuu, y4acTUIO KaTalanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUH COCTABJISITH YPaBHEHUS PEAKIMN Pa3IMUHBIX
TUIIOB, TOJHBIE U COKpalIEHHbIE YPaBHEHUsI PEaKIM MOHHOTO OOMEHa, YUWUTHIBAs
YCJOBUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW  TPOBOJUTH  PEAKIMU, MOATBEP)KIAIOIINE
KQUeCTBEHHBI COCTaB pPA3JMYHBIX HEOPTraHUYECKUX BEIIECTB, paclo3HABAThH
OTBITHBIM IMYTEM HOHBI, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIIECTB;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  pPacKpbIBaTh  CYIIHOCTh  OKHCJIMTEJIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIMI TMOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaliaHca
3THUX PEaKIUM;

c(hOpPMHUPOBAHHOCTh YMEHHUU OOBIACHITH 3aBUCUMOCTH CKOPOCTH XMMHYECKOU
pPEaKIMK OT PA3IUUHBIX (AKTOPOB; XapaKTEP CMEIICHUS] XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aenctsus (npunuun Jle Hlatense);

c(hOPMHUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh XUMUYECKHUE TPOIECCHI,
JIS)KAIUE B OCHOBE MPOMBIILUICHHOTO IOJIYyYE€HUsS CEPHOM KHCIIOTHI, aMMHakKa, a
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Takke CHOPMUPOBAHHOCTh MPEACTABICHUM 00 OOIMX HAYYHBIX MPUHIUINAX U
AKOJIOTUYECKUX MPOoOJIeMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAWTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MACCOBAsl IOJIS BEIIECTBA B PACTBOPE», 00OBEMHBIX OTHOIIECHHUI ra30B MpHU
XUMUYECKUX PEaKlusax, MacChl BEIIECTBa WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OO0BEMY OJHOTO M3 Y4YaCTBYIOIIUX B pPeakluu
BEIIECTB, TEIIOBOr0 3((deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, TPEBPAILICHHS U COXPAHEHHSI SHEPTHUH;

c(hOpMHUPOBAHHOCTh YMEHHUHN COOJIIOJATh MpaBWia MOJb30BAHUS XUMHUYECKOU
nocyao u mabopaTOpHbIM O00OpYJIOBaHHMEM, a TaKXke IMpaBuja oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKIHMSIMHU IO BBIMOJHEHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yYMEHUM TUJIAHUPOBATH M  BBINOJHATh XUMHUUYECKUU
AKCIEPUMEHT (pa3yIoKEHUE MEPOKCUAAa BOJAOPOJA B MPHUCYTCTBUM KaTaln3aTopa,
OIIPENIECIIEHUE CPEbl PACTBOPOB BEILLECTB C ITIOMOILIBI0 YHUBEPCAIBHOIO UHIMKATOPA,
BJIUSIHUE PA3IMYHBIX (DAaKTOPOB Ha CKOPOCTh XUMHUYECKOM peakiH, peakiuu
MOHHOrO OOMEHa, KayeCTBEHHbIE peakuuu Ha cyibdar-, kapOOHAT- U XJIOPHU[-
AHUOHBI, HA KATHOH aMMOHHS, PEIIEHHE SKCIEPUMEHTAIbHBIX 3aJad IO TeMaM
«Metamnbs»y 1 «Hemeramib») B COOTBETCTBUH € TPABHJIAMH TEXHUKHA 0€30MacHOCTU
npu oOpalieHuu ¢ BeIIeCTBaMU M JabOpaTOpPHBIM 000PYIOBaHUEM, MPEIICTABISATH
pe3ynbTaThl XMMHYECKOTO  JKCIIEpUMEHTa B  (opMe 3aluch  ypaBHEHHM
COOTBETCTBYIOIIMX peakuii U (OpMyJIHpOBaTH BBIBOJBI Ha OCHOBE 3THX
pE3yJIbTaToOB;

c(hOPMHUPOBAHHOCTh yYMEHUN KPUTHYECKA aAHAITU3UPOBATH XUMHUYECKYIO
uHbOpMAINIO, TIOJYy4aeMYyl0 H3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKaIUK, MHTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUU co0Jro1aTh MpaBuiia JKOJIOTUYECKHU
1[eJIeCO00pa3HOro TMOBEJACHUS B OBITY W TPYAOBOM JEATEIBHOCTH B ULEIIX
COXPAaHEHMUS CBOEro 3J0pPOBbs M OKPYXAIOIIEH NPUPOLHOM Cpenbl, OCO3HABATH
OMACHOCTh BO3JICHCTBUSI HAa KUBbIE OPraHU3Mbl ONMPEACIIEHHBIX BEIIECTB, TOHUMAS
cmpic  nokazatenss IIJIK, mosicHATh Ha mpuMepax cHocoObl YMEHBIIEHUS U
NPEAOTBPALLECHUS UX BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE OOYYarOIIMXCS C OTPAaHUYCHHBIMA BO3MOXKHOCTSMU 370POBBS: YMEHHUE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METOJAaX II03HAHMS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL  cenblX U ClHa0oBUIANMX OOyYaronIMXcCs: yMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTemMy oOo3HaueHuit JI. bpaitns mis 3anmucu XUMHYECKHUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakruyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeaI
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH
[Ipeamer opranuudeckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pasnen 2. Yraesonopoabt
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
99 HenpenenbHble yrieBogopo/ibl: alIKEHBI, 6 1
aJIKaIMEHBbI, ATTIKUHBI
2.3 ApoMaTn4ecKue yriieBoa0pObl 2
94 [TpupoaHbIE HCTOYHUKH YTIEBOAOPOIOB U 3 1
uX rnepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kaunue oprannieckue coeJuHeHUust
3.1 Crnuptel. @enon 3
3. Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3upsl
3.3 VriaeBoasl 3 1
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Hroro no pazaeny 13
Pa3nen 4. A3oTcoaep:kaiue OpraHu4ecKue coeJHHeHHs

4.1 ‘ AMHUHBI. AMUHOKHUCIIOTHL. belku 3
Wroro mo pazneny 3
Paszgea S. BoicokoMoJieKy/JIsIpHbIE COeIUHEHUSA

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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11 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOroo6pasue 4
' BEILIECTB
13 XUMUYECKHE peakluu 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Merannbl 6
2.2 HemeTramisr 9 1
53 CBs13b HEOPraHUYECKUX U OPTAHUUECKUX 5
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3HD 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

28

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoTbI

IIpakTH4eckue
padoThbI

Jara
U3yUYEeHUS

JlaTa no
dakry

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

[Ipenmer opraHn4YecKO XMMUH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HaYEHUE

05.09

Teopust cTpoeHust OpraHMuecKux
coenuHenuiit A. M. Bytieposa,
€€ OCHOBHBIE I10JI0KEHUS

IIpencrasnenue o
KJ1accu(UKaLUU OpraHuYeCKUX
Belects. Homenkiatypa
(cucremaTnueckas) u
TpUBHUAJIbHBIE HA3BAHUS
OpPraHMYECKUX BEIIECTB

ATKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHUYECKHUU P

Meran u 3TaH — npocTenIre
MPEICTaBUTENMN ATKAHOB

12.09

19.09

26.09

03.10

AJIKEHBI: COCTaB M CTPOCHHUE,
CBOMCTBA

10.10

OTUJEH U NIPONUIIEH —
IIPOCTEUILNE NTPENCTaBUTEIN

17.10




AJIKCHOB

29

[TpakTuyeckast padora Ne 1.
«IlonydeHnue stuneHa u
M3y4YEHUE €ro CBOMCTB)

24.10

10

11

12

Ankanuensl. byranuen-1,3 u
MetunOyraauen-1,3. [lonyuenue
CUHTETUYECKOTO KaydyKa 1
pEe3UHBI

AJKHMHBI: COCTaB U OCOOEHHOCTH
CTPOEHHs, TOMOJIOTUYECKHUM PALL.
AneTHiieH — NMpOoCTEeUINN
MIPEACTABUTEND AJIKUHOB

Beruuciienus no ypaBHEHUIO
XUMHUYECKON peaKIiuu
ApeHbl: 6EH30J1 ¥ TOJIYOJ.
TokcuyHOCTH apeHOB

07.11

14.11

21.11

28.11

13

I'eneTnyeckas CBsI3b
YIJIEBOAOPOIOB,
MPUHAICKAINX K Pa3TUYHBIM
KJlaccaMm

05.12

14

[TpupoHBIE HCTOUHUKHI
YTJIEBOJOPOJOB: IPUPOIHBIN ra3
" IIOITYTHBIC HG(i)T?IHI)Ie Tras3bl,
He(Th ¥ MPOAYKTHI €€
nepepadoTKu

12.12

15

[IpupoaHbie ICTOYHUKHT
YTIEBOJAOPOIOB: IPUPOIHBIHN T'a3

19.12




16

Y TIONTyTHBIC HE(TSHBIC Ta3bl,
HEPTh U IPOTYKTHI €€
nepepadoTKu

KonTponpHas pabora mo pazaeny
«YTIEBOIOPOIBI»

26.12

30

17

18

19

[IpenenbHbIE OHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb
MHOroaToMHbIE€ CIIUPTHI:
STUJICHTJIMKOJb U TIUIEPUH
DeHOII: CTPOCHUE MOJIEKYIIbI,
(bu3znyecKre U XUMUYECKUE
CBOMCTBA, IPUMEHEHNUE

20

Anbaeruabl: GopManbaerua u
aretainpaerng. Aueron

21

22

23

OAHOOCHOBHBIE MPEAETbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHas U YKCyCHas

[TpakTruyeckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

CreapuHOBas U 0JEMHOBAA

KHCJIOTHI, KaK MPEACTaBUTCIIN
BBICIIHUX Kap60HOBHX KUCJIOT

24

MpEbI1a KaK COH BBICIINX
KapOOHOBBIX KHCIIOT, UX MOFOITIEE
JIICUCTBUE




25

26

CunoxHble 3hUpbI KaK
HPOU3BO/HBIC KAPOOHOBBIX
KUCIOT. ['UIPOITH3 CIIOKHBIX
3¢upoB

JKupbl: ruapoNn3, MpUMEHEHHUE,
OuosIoruuecKas poJib KUPOB

31

27

VrieBoasl: COCTaB,
kiaccudukanus. Baxneitmme
MPECTaBUTEIIN: TIFOKO03a,
bpykTo3a, caxaposa

28

29

30

Kpaxman u nemnronosa kak
MIPUPOIHBIE ITOJIUMEPEI
KonrtponsHas pabota no pasaeny
«Kucnopoaconepxaiune
OpPraHUYECKHE COCTUHEHUS

AMMHBI: METUJIAMWH W aHWJINH

31

AMWHOKHCITOTHI KaK
aM(poTepHBIC OPTaHUYECKHE
COEIMHEHMUS, UX OMOJIOTMYECKOE
3HaueHwne. [lermTumsl

32

33

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHbIE
COETUHEHUS

OCHOBHBIC IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIAPHBIX
COCTUHEHUN

34

OcHoBHBIC MCTOABI CHHTC3a




BBICOKOMOJICKYJISIPHBIX
coenuHeHni. [1macTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

32




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara mo

Hara paxry
U3y4eHust

33

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHYECKHUI DJIEMEHT. ATOM.
DnexkTpoHHas KOH(Urypanus
aTOMOB

[Tepunoanueckuii 3aKoH U
[Tepuoanueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
MenneneeBa, UX CBA3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB

02.09

09.09

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB U
UX COEJMHEHUH 10 Ipynnam u
nepuojiaM. 3Ha4YCHHE
MEePUOINYECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX JIEMEHTOB
J.W. Menneneesa B pa3BUTUU

HayK{

16.09

Crtpoenue BemecTBa. XUMHYECKast
CBSI3b, €€ BUbl; MEXaHU3MbI
00pa30BaHMs KOBAJICHTHOU CBS3H.
Bonoponnas cBs3b

23.09

BajienTHOCTE.

07.10




DNEeKTPOOTPULIATEITLHOCTD.
Crenenb okucieHus. Bentectsa
MOJICKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonstue o AUCIICPCHBIX CUCTCMAX.
HcTtunHBIEC M KOJIJIOUIHBIC
PaCTBOPBHIL. MaccoBas 1oas
BCHICCTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCAVHEHUN.
I'eneTnueckas cBA3b
HEOPraHUYECKUX BEILECTB,
pa3JIMYHBIX KJIACCOB

Knaccudukanms xumuaecknx
peaKurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXPAaHEHUS MacChl BELIECTB;
3aKOH COXPaHEHHUsI U IIPEBPALICHUS
SHEPrUU MPU XUMHYECKUX
peaKkuusx

Ckopoctb peakiun. OOpaTuMble
peakiuu. XUMHYECKOEe PAaBHOBECHE

14.10

21.10

11.11

18.11

34

10

[IpakTnueckas padora Ne 1.
«BnusiHue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOMN
peaxum»

25.11

11

DNEeKTPOMTHYECKAs TUCCOLUAIIHS.
[TousiTue o BogOpOIHOM

02.12




12

13

nokazatene (pH) pactBopa.
Peakiiun nonHoro ooMeHa.
I'uaposn3 opraHnveckux u
HEOPTaHMYECKUX BEIIECTB

OKUCIINTEIIFHO-
BOCCTAHOBUTEJIbHBIC PEAKITUH.
[TonsTHEe 00 nMeKTpOIIH3E
pacIIaBoOB U PacTBOPOB COJICH

Kontposnbnas paboTta mo pazaery
«TeopeTnyeckre OCHOBBI XHMHUMY

09.12

16.12

35

14

Mertannsl, UX IOJIOKEHHUE B
[Tepuonnueckoit cucreme
XUMHUYECKUX djieMeHToR /1. M.
MenneneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O0mue
(u3nuecKkre CBOMCTBa METAIIOB

23.12

15

CrnnaBbl METaJIOB.
DIEKTPOXUMHUYECKUN P
HaIpPsDKEHUN METAIIJIOB

16

XHWMHYECKHE CBOMCTBA
BaXHEHIINX METaJUIOB (HaTpui,
KaJlnii, KaJIbIIHi, MarHui,
AIIOMHHHI) U UX COETUHEHUM

17

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA,
JKeJe3a U UX COCTUHCHUM




19

20

21

22

[TpakTrueckas padota Ne 2.
"Pemenue skCriepuMeHTaIbHbBIX
3a7a4 1o reme «Metais"

Hewmeraminl, X MOJIOKESHUE B
[Tepuonuueckoit cucreme
XUMHYECKHUX 31eMeHTOB /JI. .
Meneneesa 1 0COOEHHOCTH
CTPOCHHUS aTOMOB

duznyeckre CBOMCTBA
HEMETaJUIOB. AJIIOTPOTIHS
HEMETaJUIOB (Ha IpuMepe
KHCIopoJa, cepsl, hocdhopa u
yriepoja)

XUMHYeCKHe CBOMCTBA TAJIOTEHOB,
Cepbl U UX COCIMHEHUA

36

23

24

25

XuMHuyeckre CBOMCTBA a30Ta,
dbocodpa 1 UX COeTUHEHUI

XUMHYECKHE CBOMCTBA yIIIepoaa,
KPEMHHUS U UX COCAUHEHUN
[IpumeHeHne BaXKHEUIINX
HEMETAJUIOB U UX COCAVHEHUI

26

O0600611eHre U cucTeMaTH3alus
3HaHui 1o Teme «HemeTanso.
Beruucnenus no ypaBHeHHSIM
XUMHYECKUX PEAKIUi 1
TEPMOXUMHUYECKUE PACUETHI

27

[TpakTuueckas padota Ne 3.




«Penienne 3KcrepuMeHTaIbHBIX
3aza4 1o teMme "HemeTtamasr"»

37

28

KonrponsHas pabora mo remam
«Metamey U «HemeTtamin

29

30

31

32

33

HeOpFaHI/IquKI/IC H OPraHUu4CCKHUC
KHCJIOTHI. HGOpFaHI/ILIeCKI/Ie n
OpraHn4€CKUcC OCHOBAHHA

AMdoTepHbIC HEOPTaHUYECKUE U
OPraHUYECKUE COCTUHCHUS.
I'eneTnyeckas CBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIIECTB

Poinb xumun B oOecrieueHU
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€30MMaCHOCTH, Pa3BUTUHU
MEIUIIAHBI

[IpencraBnenust 06 oOmUX
HAyYHBIX TIPUHIIAIIAX
MIPOMBIIIIJICHHOTO TTOTy4eHUSs
BaOXHEHIITNX BEIIECTB

YennoBek B MHPEC BCIICCTB U
MaTcpHraoB

34

XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




38

YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI YUEHUKA

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankor C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
» Xumus / I'abpuensia O.C., OctpoymoB WN.I'., CnankoB C.A., AKIHOHEPHOE

O6IH€CTBO «M3parenbcTBO ((HpOCBeIHeHI/IG»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

VYpoku xumuu B 10 knacce. bazoBblii ypoBeHb. MeToinueckoe nocooue

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html

http://college.ru/himiya/



39

[TpoIIHTO, MPOHYMEPOBAHO H CKPEILIEHO




