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HHOACHUTEJIBHAS 3AIIMCKA

IMporpamMa TO XHMMHUM Ha YpOBHE cpenHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpasoBanun B Poccuiickoit Penepanymy,
TpeOOBaHMI K pe3ynbTaTaM OCBOCHHUS QenepalbHOW 00pa30BaTEIbHON MPOTPAMMEI CPEITHEro OOIIero
obpazoBanuss (POIl COQO), mpencraBineHHbIX B DenepanbHOM TOCYIAPCTBEHHOM 00pPa30BaTEIbHOM
cragnapre COQO, ¢ yuérom Konmemniuu npenogaBanus y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTEIIbHBIX
opraam3anusax Poccuiickoii denmepanny, peagn3yONUX OCHOBHBIE O00pa30BaTENbHBIE MPOTPaMMEBI, M
OCHOBHBIX TOJOKeHUH «CTpaTeruu pa3BuTus BocrnuTanusi B Poccuiickoit denepauun Ha nepuox ao 2025
rona» (Pacmopsoxenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTke MpOrpaMMbl MO XHWMHH, K OIPEACICHHI0 OOIIed CTpaTeTuu
o0OydeHUs, BOCIIUTAHUS W Pa3BUTH OOyJAIOMINXCS CPElCTBAaMHU ydeOHOTo mpeamera «Xumus» mias 10-11
KJlaccOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyaidpHble monoxkenuss OIOC COO o
B3arMOO0OYCIIOBIIEHHOCTH IIeJIeH, COIep KaHusl, pe3yIbTaTOB 00Y4YeHUS U TPeOOBaHUI K YPOBHIO MMOATOTOBKU
BBIITYCKHUKOB.

XuMudeckoe oOpa3oBaHWE, IONydaeMOe BBIMYCKHHKAMH OOIIe00pa3oBaTeNbHOW OpraHHU3aIlHH,
SIBIIIETCSI HEOTHhEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEPIIAIOIINM STAlOM pealln3alry Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPHCYIIUX IEJIOCTHOW CHCTEMe
XUMHYECKOTO 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs TO3HAHUS 3aKOHOB MPHPOIBI, (HOPMHPOBaHUS
MHUPOBO33pEHUS U OOIIed KyIbTyphl YENOBEKa, a TakKKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3JI0POBBIO M TPUPOAHOHN cpene. Peamm3yercs xummdeckoe oOpa3oBaHHE OOYJarOIIUXCS HA YPOBHE
cpemHero oOIIero oOpa3oBaHUS CPENCTBAMH y4eOHOTO TMpeaMeTa «XUMUs», COAEpKaHHE W IMOCTPOCHUE
KOTOpPOTO OMpPEIENIeHB B TPOTpaMME M0 XMMHW C y4ETOM CHEIU(PUKA HAYKH XUMHUH, €€ 3HaueHHUs B
MTO3HAHWH MIPUPOJBI ¥ B MaTepHaIbHON JKH3HH OOIIECTBA, a TaKXkKe ¢ YyIETOM OOMINX Ieied W MPHUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTeMBI CpeqHero obmiero oOpaszoBaHusi B Poccwmiickoit
®depepanuu.

XUMHUS Kak »JJIEMEHT CHCTEMBI ©CTECTBEHHBIX HAayK HWIrpaeT ocoOyio poilb B COBPEMEHHOH
IMBWIM3AIAH, B CO3/IaHUU HOBOM 0a3bl MaTepHalbHOU KyJIbTyphl. OHa BHOCHUT CBOU BKIIaJ B OPMHUpPOBAHHE
PaIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3/IJaHUE I[EIOCTHOTO TPEICTABICHUSI 00 OKPYKAIOIIEM MUPE Kak
0 €IWHCTBE MPHUPOJIBI M YeJIOBEKa, KOTOpoe (JOPMHUPYETCsi B XUMHU Ha OCHOBE MIOHMMAaHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHHUS B3aUMOCBA3M MEXIYy CTPOEHHEM BEIIECTB, UX CBOMCTBaMU H
BO3MOYXHBIMH O0JIACTSIMUA TIPUMEHEHHS.

TecHO B3aMMOJEHCTBYSI C IPYTUMH €CTECTBEHHBIMH HAayKaMH, XUMHS CTajla HEOTHEMJIEMOH YacThiO
MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TPYyJa M XH3HH KaKJOr0 4iIeHa OOIecTBa.
CoBpeMeHHasi XMMUS KaK HayKa CO3MJIaTeNbHAsA, KaK HayKa BHICOKMX TEXHOJIOTHI HAIlpaBJieHa Ha pellleHHe
JI00ABHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTHUYCECKOW, MHIICBOM,
9KOJIOTHUECKON 0€30MacHOCTH U OXPaHbI 3J0POBBSI.

B coorBercTBHM ¢ OOIIMMH TEISIMU W TPUHITUIIAMHE CPETHETO OOMIETO 0Opa30BaHMS COMSP KAHHE
npenvera «Xumus» (10-11 kmacchl, 6a30BbIi ypOBEHb M3y4YeHHs) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKyIBTYPHYIO TOATOTOBKY OOYYAIOIIMXCSA, HEOOXOTUMYI0 WM IS BBIPAOOTKHM MHPOBO33PEHUYCCKUX
OpPHEHTHPOB, YCIEINIHOTO BKIIOYCHHS B JKH3Hb COIIMYyMa, MPOJOJDKEHHS OOpa30BaHUS B Pa3IHUYHBIX
00JacTax, He CBA3aHHBIX HETTOCPEACTBEHHO C XMMHUEH.

CocTaBnsomuMu npenMeTa «XUMHS» SBIAIOTCS 0a30Bble Kypehl — «OpraHudeckas XUMHSI» U
«O0mas u HeopraHudeckass XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUSI KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOI HAayKH: CHCT€Ma 3HAHHWH MO0 HEOPTaHWYECKOW XWMHUU (C BKIIOYCHHEM 3HAHUI U3 00ImIel XuMun) 1
opraHnyeckoil xuMuu. PopMHUpOBaHHE AAHHON CHUCTEMBI 3HAHWW NPU M3YUCHHH TpPEIMeTa 00ECIeunBaEcT
BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO MHOTO00pa3ns BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUHN
XVMUH.

CrpykTypa comepkanus KypcoB — «Opranndeckas xumus» u «OOmas u HeopraHmdecKass XUMUSDY
chopMHpOBaHa B IpOorpaMMe 110 XUMHUHM Ha OCHOBE CHCTEMHOT'0 MOJX0a K H3YUYEHHIO Y4eOHOro Marepuana
u 0OyCIOBIIEHa HMCTOPHYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha ONPENCNEHHBIX TEOPETHYECKUX



ypoBHAX. Tak, B Kypce OpraHM4eckoi XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUH
CTPOCHHUS OPraHUYECKUX COCIMHEHUH, a TakXKe Ha YpPOBHE CTECPCOXUMHUYECKUX M DICKTPOHHBIX
MPEICTaBICHUH O CTpOeHHH BeriecTB. CBeeHMs 00 U3yd4aeMbIX B Kypce BEIECTBaX JAr0TCS B Pa3BUTHHU — OT
YIJIICBOJIOPOJIOB JIO CJIOKHBIX OWOJIOTMYECKU aKTUBHBIX COCIMHEHMA. B Kypce opraHuveckod XuMHU
MOJIyYarOT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs TEPBOHAYAILHBIC
MPEJICTABICHUS O XMMHYCECKOW CBSI3U, KIAacCCH(PHMKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BELIECTB OT UX CTPOEHHUS, O XUMUYECKOW pEaKI1u.

[Tox HOBBIM YTJIOM 3peHUS B IpEAMETe «XUMUs» 0a30BOTO YPOBHS PacCMaTPHUBACTCS M3YUYCHHBIN Ha
YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMsI TEOPETUYCCKHI MaTepuan U (HaKTOJIOTUYCCKHE CBEICHUS O
BEIIECTBAX W XHMMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas W HEOpraHWYECKas XHMHUSD»
00y4JaroMMCsl  MPEIOCTABISAETCS BO3MOXHOCTh OCO3HATh 3HAUCHHE ICPHOJAMYCCKOTO 3aKOHAa C
O0IIETEOPETUICCKUX U METOJOJOTUICCKHUX IMO3UIIHNMA, TTy0Ke MOHATh UCTOPHUYSCKOE M3MEHEHHE (PYHKIUH
ATOTO 3aKOHA — 0T 0000MIArOIIeH 10 OOBSICHSIONIEH U TPOrHO3UPYIOICH.

Envnas cucrema 3HaHMKM O BaXHEWINMX BEIIECTBAaX, HMX COCTaBE, CTPOCHHMM, CBOMCTBaxX M
NPUMEHEHUH, @ TaKKE€ O XMMHUYECKUX PEaKIUAX, HMX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHseTcs B kypcax 10 u 11 kimaccoB sjaeMeHTaMHU COJNEP)KaHMsI, UMEIOIIMMH KyJIbTYPOJIOTHYCCKUN U
MPUKJIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT TIOHUMAHHUIO B3aUMOCBSI3M XMMHHU C IPYTMMHU HayKaMH,
packpbiBaloT €€ pOoJIb B II03HABATECIILHOM M MPAKTHYECKOH JACATEIBHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT
BOCIIMTAHUIO YBAXCHUS K MPOIIECCY TBOPUECTBA B 00JaCTH TCOPUH M MPAKTUUYCCKUX MPHIOKCHUH XUMHH,
MTOMOTAIOT BBIMTYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TPOOJIeMax, CBSI3aHHbIX
C XUMHEH, KPUTUYECKH OCMBICINBATh HHAOOPMAIIUIO W TPUMEHSTH €€ JUIsl TIOTIOIHEHUS 3HAHWH, PeIIeHUs
WHTEIIEKTYa bHBIX M AKCIEPUMEHTAIBHBIX HCCIEOBATEIhCKUX 3a7ad. B memom comepikanue ydeOHOTO
mpenMera «XUMHS» JaHHOTO YPOBHS HW3yYEHHUS OPHUEHTHPOBAaHO Ha (HOPMHUPOBAaHUE Yy OOYUAIOIIMXCS
MHPOBO33PEHYECKON OCHOBBI JJIsi MOHMMaHUS (PUIOCOPCKUX HIeH, TaKMX KakK: MaTepHabHOE €TUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MHpPa, 00yCIOBIEHHOCTh CBONCTB BEIIECTB UX COCTABOM M CTPOCHHEM,
[I03HABAEMOCTh MPUPOAHBIX SBJICHUA MYyTEM SKCHEPUMEHTAa U PELICHUS MPOTUBOPEUUN MEXIYy HOBBIMHU
(hakTaMH W TEOPETHYECKUMH TMPEINOCHUIKAMU, OCO3HAHWE pOJIM XHMHU B PEUICHHH JKOJOTHYECKHX
po0iieM, a Takke MpodiieM cOepekeHUs IHEPTETUIECKUX PECYpPCOB, CHIPhS, CO3/IAaHUS HOBBIX TEXHOJIOTUN U
MaTepHUaoB.

B mmane pemeHus 3amad BOCIUTAHHSA, PAa3BUTHS M COIUAIIM3ANNAN OOYYaIOIIMXCS MPHHATHIC
pOrpaMMoil Mo XUMHH MOIXO/IbI K ONPEACICHUIO COAEPKAHUS U ITOCTPOCHUS MPEAMETa IPELyCMaTPUBAIOT
(hopMHpoBaHHE YHHUBEPCAIBHBIX yUEOHBIX NIEHCTBHIA, UMEIONINX 0a30BOE 3HAYEHHE NI PA3IMYHBIX BHIIOB
NEeSTENILHOCTH: PelIeHus] TpoOiieM, TIOWCKa, aHalM3a W 00pa0doTKH HWH(MOPMAIMU, HEOOXOAUMBIX I
MIPUOOPETEHHSI OIBITA MPAKTHYECKON W MCCIEeI0BATENCKOM NEATEIbHOCTH, 3aHUMAIOIIEe Ba)KHOE MECTO B
MMO3HAHUU XUMHHU.

B mpakrtuke npenogaBaHus XUMHUH KaK Ha yPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMsl, TaK ¥ Ha YPOBHE
cpemHero oOmero oOpa3oBaHWs, NPU OINPEACICHUH COJEPXKATENIbHON XapaKTEPUCTUKH IeNeld W3ydeHUs
MpeIMeTa HaIlpaBJICHUEM IIEPBOCTENICHHON 3HAYMMOCTU TPATUIIMOHHO MPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYCCKON JIEATEIBHOCTH YeI0BeKa U
KaK OJIHOTO W3 KOMIIOHCHTOB MHUPOBOH KyIbTypbl. C METOIUYECKOW TOUYKH 3PCHHS TaKOW TOIXOM K
ONPEACIICHUIO LIeNIel U3yUeHHUs TIPEAMETA SBJISIETCS BIIOJIHE ONIPABJAHHBIM.

CorjlacHO JaHHOM TOYKE 3pEHHUS TJIaBHBIMHU IIEJAMH HM3y4YCHHs MpeaMera «XHMHUsS» Ha 0a30BOM
ypoBae (10 —11 xi1.) sBisFOTCS:

e (opMUpOBaHHE CHCTEMBl XMMHYECKUX 3HAHWH KaK BaXKHEWIEW COCTaBISIONICH €CTECTBEHHO-
HayYHOW KapTUHBI MUPa, B OCHOBE KOTOPOM JIeXKAT KITFOUEBBIE TIOHATHUS, (PYHIaMEHTAIBHBIC 3aKOHBI
A TEOPUM XHMHUHU, OCBOEHME $3bIKa HAyKH, YCBOCHHE M IOHHMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHYECKOrO XapakTepa, O3HAKOMIIEHHE C WCTOpUEH WX pa3BUTHI WU
CTaHOBJICHUS,



e (QopmupoBaHHE U pPa3BUTHE TPEJICTABICHUH O HAYYHBIX METOJIaX MTO3HAHUS BEIIECTB H XMMUYECKUX
peakiuii, HEOOXOMUMBIX ISl TPUOOPETeHUs YMEHHH OpHUEHTHPOBAThCS B MHUpPE BEUIECTB H
XMUMHUYECKUX SBJICHUH, UMEIOIIIX MECTO B MPUPO/IE, B IPAKTHUECKON M TTOBCETHEBHOMN JKU3HM;

® pa3BUTHE YMECHHUH U CHOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAONMIOACHHEM H OOBSICHEHHUEM
XUMHYIECKOTO IKCIIEPUMEHTA, COOITIOIEHUEM TTPaBHII 0€301TaCHOTO OOPAIICHHS ¢ BEIECTBAMH.

Hapsiny ¢ atum, copepikaTenbHas XapaKTEpPUCTHKA Teliel U 3a7ad U3ydeHHs NpeMeTa B IporpamMmme
MO0 XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU MPHOPUTETAMH B CHUCTEME CPEIHETO
obmero obpazoBanus. CerofgHs B NIPEMOJaBaHUNM XWMHH B OONBIICH CTEIIEHW OTHAETCA MPEATIOYTCHHE
MPAKTUYECKOW KOMIIOHEHTE COJAep)KaHWs OOydYeHHs, OPHEHTHPOBAHHOW Ha MOJTOTOBKY BBIMYCKHHKA
o0mieoOpazoBaTeNnbHOM  OpPraHM3alldW, BIAACOMEro He HabopoM 3HaHMNA, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHSIMHM AKTHBHOTO IMONYYCHUS 3HAHWN M TPUMEHEHUS WX B
pearbHOM KU3HU IS PEIICHsSI TPAKTUIESCKUX 3a71ad.

B cBsi3u ¢ 3THM TIpW M3YYEHUH MpeaMeTa « XUMHUD» JOMUHHPYIOIIee 3HaueHUe MPUOOPETAIOT TaKKe
IEJU ¥ 33]1a49¥, KaK:

ajanTanus OOyYaroIUXcsi K YCIOBHSAM JMHAMHYHO pPa3BHBAIOMIETOCs MUpa, (OPMHUPOBAHHE
WHTEJUIEKTYATbHO Pa3BUTON THYHOCTH, TOTOBOM K caMO00OPa30BaHHUIO, COTPYAHUYECTBY, CAMOCTOSTEIIEHOMY
MPUHSATHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX H3HECHHBIX CHTYAaIlUSX, CBA3aHHBIX C BEIICCTBAMU M HX
MPUMEHEHHUEM;

(hopMupoBaHHe y OOYYarOIIMXCS KIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETECHIINH), WMEIOIINX
YHHBEPCAJbHOEC 3HAYCHUE JUUISI PA3IMYHBIX BUJIOB JCATCIHHOCTH: PEUICHUS MPOOJieM, MOKMCKA, aHaIu3a U
00paboTku nH(pOpPMAIUH, HEOOXOAWMBIX IJsl TPHOOPETEHHs OMbITa IEeSATENFHOCTH, KOTOpas 3aHMMAaeT
Ba)XHOC MECTO B TIO3HAHWHM XWUMHH, a TaKKe JUIsl OLCHKU C TO3WIMHA 3KOJIOTMYECKON 0e30macHOCTH
XapakTepa BIHSHHUS BEIIECTB U XUMUYESCKHX ITPOIIECCOB HA OPTaHM3M YEIOBEKa U MPUPOTHYIO CPENY;

pa3BUTUC IIO3HaBaTCIbHBIX HNHTCPECOB, HWHTCIJICKTYaJIbHBIX u TBOPUYCCKUX CHOCO6HOCTCI>1
00yYaromuxcs: CocOOHOCTH CaMOCTOSITEIBHO MPHOOPETaTh HOBBIC 3HAHHS MO XUMHH B COOTBETCTBHH C
KN3HCHHBIMU HOTpe6HOCT5[MI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJOI'HMH AJIs1 IIOHUCKA U
aHaJM3a yaeOHOW U HayYHO-TIOMYJISIPHON HHPOPMAIIUN XUMUYECKOTO COJIepKaHus;

(dbopMupoBaHHE W pa3BUTHE Yy OOYYAIONIMXCA AaCCOIMATUBHOTO U JIOTMYECKOTO MBINUICHUS,
HaOIOIaTENFHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, IPH
IJIAaHUPOBAHUU U TPOBEACHUN XUMHNYCCKOI'O SKCIICPUMEHTA,

BOCIIHTAaHHE y OOydYaromuxcs YOeKIEHHOCTH B TYMAaHHCTHYECKON HANpaBICHHOCTH XUMHH, €&
Ba)KHOH pojin B PECIICHUHN FJIO6aJILHBIX HpOGHeM PallMOHAIILHOT'O IMPUPOAOIIOJIB30BaAHUSA, ITOIMMOJIHCHUA
SHEPTETHUECKUX PECYPCOB U COXPAaHEHHS IPUPOJHOTO PABHOBECHSI, OCO3HAHHS HEOOXO0AUMOCTH OEpeKHOTO
OTHOLICHUA K IMPUPOJC U CBOEMY 3A0POBLIO, @ TAKIKE HpI/IO6peTeHI/IH OIlbITa MCIIOJIB30BAaHUA IMOJTYYCHHBIX
3HAHUN I TPUHATHUA TPaMOTHBIX pemeHHﬁ B CUTyalluAX, CBA3aHHbLIX ¢ XUMHWYCCKUMU ABJICHUSIMU.

B yueOHOM miaHe cpenHero o0iero o0pa3oBaHUs MPEeaAMeT «XUMHs» 0a30BOr0 YPOBHS BXOAMT B
COCTaB IpeaMeTHOU obnacTn «EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

OOmiee YUCIO YacoB, OTBEACHHBIX JUIsI M3YYCHUS] XMMHUHU, Ha 0a30BOM YypOBHE CpPEIHEro o0Iiero
oOpa3zoBanus, coctanisieT 68 wacos: B 10 kiacce — 34 yaca (1 gac B Henemo), B 11 ximacce — 34 yaca (1 gac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndyeckoi XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYEHUE B MOJTYYEHHU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coennHeHuii A. M. bytieposa, e€ ocHOBHBIE
nosoxeHusi. CTpyKTypHble (OpMYJIBl OPraHMYECKHX BEIISCTB. | oMonorus, nM3oMmepus. XUMHUYECKas
CBA3b B OPTraHUUYECKUX COETMHEHUSIX — OIMHAPHBIE U KPaTHBIE CBSI3U.

[IpeacraBnenue o KiIacCUPUKALUM OpPraHMYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKuX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMs BAKHEHINIMX TPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOABl H3YYEHHUS BEUIECTB M WX IpPEeBpallleHuil: O3HaKOMJIEHHE C
o0pa3iaMi OpraHMYecKWX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJEIMPOBAHUEC MOJEKYI
OpPraHUYECKUX BEILECTB, HAOMIOACHHWE W OMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIECHHIO
OpraHUYECKUX BEIECTB MIPU HAarpeBaHHH (IUIaBJIeHHE, 00yTINBaHUE U TOPEHNUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — MpOCTeHIINe MpeaACcTaBUTENN
AIKaHOB: (U3UUECKHME M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTMYECKUU pAd. OTWIEH W NPONWIEH — MpocTeHiine
NPEACTAaBUTENN  AIKEHOB: (u3uyeckne M XUMHUYECKHE CBOWCTBa (peakuuy THAPUPOBAHUS,
rajJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aLiH ), OIyYeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u meTunOyraaueH-1,3: cTpoeHre, BaKHEUIIHEe XUMIYECKHUE CBOMCTBA
(peaxuus nonuMepusanun). [lomyyeHne CHHTETHYECKOrO KayuyKa U pEe3UHBI.

AJIKMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTEHIInit
NpPEACTAaBUTENb AaJKUHOB: COCTaB, CTpOEHHE, (U3NYECKHe M XUMHUYECKHE CBOWCTBA (peakuuu
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), IOJIyYeHNE U IPUMEHEHHE.

Apensl. bensom: cocraB, cTpoeHue, (QU3MUECKHME W XHMMHYECKHE CBOMCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, usuieckue u
Xumuueckue CeoUcmea (peakyuu 2an02eHUpPOBanusi U HUMPOBAHUSL), NOJAYHeHUue U NpuMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

ITpupoaHble HCTOYHHMKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTs 1
e mnpoucxoxnaenue. CrocoObl mepepaOoTkM He(PTH: TEPEroHKa, KPEKUHT  (TEPMHUYECKHH,
KaTaJIMTHYeCKuit), muponu3. [IpoaykTel nepepaboTku He(TH, NX TPUMEHEHHE B MPOMBILIJICHHOCTH U B
ObITy. KaMeHHBII yroib 1 IpOAYKTHI €ro nepepadoTKy.

OKCTepUMEHTaIbHbBIE METOABl HW3YYEHHUS BEIIECTB W WX MPEBpAIlleHU: O3HAaKOMJIEHHE C
o0pa3iamu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekiwn «Hedtb» u «Yronby, MoJienupoBaHue MOJIEKYI
YTIIEBOJIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHIE MPAKTUYECKONW PabOTHI: MONYyYEHHE ITHUJIICHA U

M3y4Y€HHE €TO CBOMCTB.

PacuérHeble 3a1aun.

Borunciienust Mo ypaBHEHHIO XUMHYECKOH peakimu (Macchl, 00bEMa, KOJIMYECTBA HCXOHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH 10 M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB MJIH MPOAYKTOB PEAKIINN).

Kucnopoaconep:xamue opranndeckie coeIuHEHH s

IIpenenbHble OAHOATOMHBIE CIIUPTHL. METAHON M ATAHON: CTPOCHHE, (PHU3MUECKHe U XUMHUYECKHe
CBOWCTBA (peakLUMU C AaKTUBHBIMH MeETallylaM{, TaJOr€HOBOJOPOJAMH, TOpEHHE), INPUMEHEHHE.



Bonoponabie cBSI3M MEXIy MOJNEKyJdamu cnupToB. [leiicTBue MeTaHola W 3TaHOJNA HAa OPraHU3M
YeNoBeKa.

MHOroaTtoMHbIe CIUPTHL. DTWICHIIIMKOIb U TIUIEPUH: CTPOCHUE, (DU3MUYCCKUE W XUMHYCCKUC
CBOICTBa (B3aMMOJICHCTBHAE CO INEIOYHBIMU METaJUIAMH, KAUSCTBCHHAs pEaKIUsi HAa MHOTOATOMHBIC
crupThl). JleficTBUe Ha opraHu3M YenioBeka. [I[puMeHeHue riuiepuHa U STUIICHTITUKOJIS.

®DeHOM: CTPOCHUE MOJICKYJIbI, (PU3MYECKUE M XUMUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue deHomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAerH: CTpOeHUE, (QU3NYeCKHe W XHMHUYECKHUE
CBOICTBA (peaKIMy OKUCICHHS U BOCCTAHOBIICHUS, KAUECTBCHHBIC PEaKIIUH ), TIOJYUCHHE U TIPUMCHCHHE.

OIHOOCHOBHBIC TIpEJCNbHBIC KapOOHOBBIC KHUCIOTH. MypaBbHHAasE M YKCYCHasi KHCIIOTHI:
cTpoeHue, (U3MYECKMe W XUMHUYECKHE CBOWCTBa (CBOMCTBaA, OOIIMe sl Kiacca KHCIOT, pPeaKIus
stepuduKanmm), MoyueHue u npuMeHeHue. CTeaprHOBas W OJICMHOBAs KHUCIOTHI KaK MPEACTABUTEIN
BBICIIIUX KapOOHOBBIX KMCIIOT. MBLIa KaK COJIM BBICIITUX KapOOHOBBIX KUCJIOT, HX MOIOIIEE JCHCTBUE.

Crnoxable 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApONU3 ClIOXHBIX 3QHUPOB. JKUPHL.
I'unpoins xxupos. IIpuMeHeHne xKupoB. bronorudeckas poib )KUPOB.

YrneBoapl: coctaB, KinaccuuKamus yrieBoAoB (MOHO-, AWM- M Tojucaxapuisl). [mokoza —
NPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJICKYJbI, (PU3HYECKHEe M XMMHUYECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcugom Mmemu(ll), okucneHne ammuadyHbIM pacTBOpoM okcuzaa cepebdpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKasl POIlb.
®otocunres. PpykTo3a Kak H30Mep TIIOKO3BI.

Kpaxman w memmonoza kak mpupogHble monuMepbl. CTpoeHHe Kpaxmalla W IEJUTIONO3bI.
dusnveckrie 1 XUMUYECKHe CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAST PEaKIIHs C HOJIOM).

DKCTepUMeHTaIbHbIE METOIbI M3YYEHHUS BEIIECTB M X MPEBpAIllEHU: TpOBeeHNEe, HAOI0IeHNE
W OIMCaHWe JEMOHCTPAlMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIUH OJHOATOMHBIX
crupToB (OKHCIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOEHCTBIE TIUIEpUHA
¢ runpokcunom menu(ll)), ampnernaoB (OKuciieHWE aMMHAaYyHBIM pacTBOpoM okcuna cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmaia C HOIOM), TPOBEACHHE NPAKTUYECKOW pabOTHI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

Pacuérnple 3anaym.

BrruricnieHuss 1o ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00b&éMa, KOIMYECTBa HCXOJHOTO
BEIIeCTBA WJIM TPOAYKTa PEaKIHH 10 M3BECTHHIM Macce, 00bEMY, KOJIUYECTBY OIHOTO W3 HCXOJHBIX
BEIIECTB WJIH MTPOAYKTOB PEAKIIHN).

A3oTcojepKale opraHnIecKie COeTMHEHMSI.

AMPHOKHUCIIOTBI Kak aM(OTepHbIE OpraHuYeckue coequHeHrs. Du3mueckne W XUMHUYECKUE
CBOICTBa aMUHOKHCIIOT (Ha IpUMepe MIHINHA). bronornyeckoe 3HaueHne aMIUHOKUCIOT. [lenTumb.

benku kak mpupoHBIE BHICOKOMOIICKYIISIPHBIE COeMHEHNUs. [lepBuiHas, BTOpHYHAs U TPETUIHAS
CTpYKTypa OenkoB. XMMHYECKHE CBOIMCTBA OEIKOB: THAPOIU3, JIEHATYpAllUsl, KAaUeCTBEHHBIE PEaKI[UH Ha
Oenku.

OKCTepUMEHTAbHBIE METOBI U3yUEHHUS BEIIECTB U UX MPEBpAICHUN: HAOIIOJCHHE U OTMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIKs OCIIKOB IIPH HAarPEBaHUH, IBETHBIC PEAKIIMU OCIKOB.

BbicokomoJieKyIsipHbIE COeTUHEHHUS

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX ~ COCOUHEHHN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTETEeHb IMOJMMEPU3AINH, CpenHss MoleKynspHas Macca. OCHOBHBIC METOJBI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHNH — TIOJIMMEPHU3AIIHS U TOJTUKOH ICHCAIIHS.

OKCIepUMEHTAIbHBIE METOIbl H3YYEHHUS BEIIECTB M HX MPEBPALICHUI: O3HAKOMJICHHE C
o0pa3iamMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MeKIpeIMETHBIE CBSI3H.

Peanmzamusi MeXNnpeaAMETHBIX CBS3ed NpH H3y4YeHHH opraHndeckod xummm B 10 Kiacce
OCYIIECTBIISIETCST Yepe3 HCIOJIB30BaHHE KaK OOIIWX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W TOHITHH,
SIBIISIOIUXCSA CUCTEMHBIMH IS OT/IENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmme ecTtecTBEeHHO-HAy4YHbIC MOHSATHA: SIBICHHE, HAY4HBIH (AaKT, THIOTE3a, 3aKOH, TEOpHs,
aHanmu3, CHUHTE3, KiacCUpHKalWs, M[EePHOAUYHOCTh, HAOMIOACHUE, W3MEpEHHe, DKCIIEPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Marepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyla, SHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHME BelIecTBa, (PU3MYECKHE BEIMYMHBI M CIWHHIBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEeH BemlecTB B OpraHu3me, (HOTOCHHTES,
OHMOJIOTMYECKN aKTUBHBIE BelecTBa (OCIKH, YII€BOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOILTUBO, PECYPCHI.

TexHONOTHs: MUILEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO THTAHWS, MOIOIIME CPEICTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckue 0CHOBbI XUMHUH

XUMUYECKHUH 37eMeHT. AToM. SIIpo aToma, W30TOIBL. DJIEKTPOHHAs 000JI0YKa. DHEPTeTHUCCKHE
YPOBHH, MOJYpPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpenesiCHUs
3JIEKTPOHOB 1O OpOMTAISIM B aToMax dJIEMEHTOB IIE€PBBIX UETHIPEX MEPHOAOB. OJIEKTPOHHAS
KOH(UTYpaIns aTOMOB.

Ilepuonnueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHToB [I. M. Menneneena.
CBs13b EpUOANYECKOTo 3aKoHa U Ileproguueckoil cucteMbl xumMudeckux 3meMeHToB [[. 1. Menneneena
C COBPEMEHHOM TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKUX
3JIEMEHTOB M O0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BELIECTB 10 TpyNnaM M IepHoAaM. 3HAUYeHHUE
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BelecTBa. XUMHYECKas CBS3b. BUIpl XUMHYECKON CBA3M (KOBAJICHTHAsl HEMOJSPHAS U
NOJISIpHAs, MOHHAs, MeTajyiMdeckas). MexaHn3Mbl 00pa3oBaHMS KOBAJEHTHOW XUMHUYECKOH CBSI3H
(oOMeHHBI W OHOPHO-aKUENTOPHBIH). Bomopoanas cBs3b. BaneHTHOCTB. DneKTpOOTPULATEIBHOCTS.
Crenens okuciaeHus. OHBI: KaTHOHBI U AHHOHBI.

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tunsl KPUCTANINYECKUX PEIETOK. 3aBUCUMOCTb CBOWCTBA BEIIECTB OT THIA KPUCTAJUIMYECKON PEIIETKY.

Ilonsatre o nucnepcHeBIX cucTeMmax. VICTUHHBIE W KOJUIOMIHBIE pPacTBOpBL. MaccoBast noms
BEIIECTBA B PACTBOPE.

Knaccudpukanus HeopraHuueckux coeguHeHH. HomeHknaTypa HEOpPraHMYeCKHX BEILECTB.
I'eHeTndeckas CBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIUX K PA3ITMYHBIM KJIacCaM.

Xumnueckas peakuusi. Knaccnpukanus XMMHUECKUX peakiii B HEOPraHNIeCKOW 1 OpraHnvIecKoil
XUMHH. 3aKOH COXpPAaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W IMPEBpAIlEHUs SHEPTUM TNpHU
XUMHYECKHUX PEaKIUIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IHYHbIX (pakTopoB. OOpaTuMBbIe peakiiui. XUMUIECKOe
paBHOBecHe. DaKTOPHI, BIUSIONIME HA COCTOSIHUE XUMUYecKoro pasHoBecus. [Ipuniun Jle larenbe.

OnexTponutndeckas auccorpanus. CruiabHbIE U ci1a0bie IeKTpoauThl. Cpefa BOAHBIX PacTBOPOB
BEIIIECTB: KHCTasl, HEHTpaIbHas, MIEeT0IHAs.

OKHCANTETHFHO-BOCCTAHOBUTEBHBIE PEAKITUH.

OKCTepUMEHTaIbHbBIE METOJbl WM3YYEHHWS BEIIECTB M WX MPEBpAIlEHUI: MEMOHCTpAaIus TaOiIuIl
«llepuoanueckass cucrema xumudeckux osnemeHtoB J[. M. MengeneeBa», wu3ydeHUe Mojeien
KPUCTAJUTMYECKUX PEMIETOK, HAOIIOMCHUE W ONMUCAHUE IEMOHCTPAIMOHHBIX U JJAOOPATOPHBEIX OIBITOB
(paznoxeHue IepoKcHIa BOAOPOJA B IIPUCYTCTBUM KaTalu3aTopa, OIpEleleHHE Cpedbl pacTBOPOB



BEIICCTB C TMOMOIIbI0 YHUBEPCATHHOTO WHIUKATOPA, PEAaKIMH HWOHHOTO OOMEHa), NpPOBEICHUE
MPaKTHUYECKOH paboThl «BiusHIe pa3nuyHbIX (PakTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUN.

PacuérHbie 3anaun.

Pacuétel mo ypaBHEHUSM XHUMHYECKUX pEaKIHMi, B TOM YHUCJIE TEPMOXMUMHUYECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSTHUSI «MACCOBAsI TOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenne nemeramoB B [lepuoguueckoi cucremMe xuMudeckux sneMenToB . H.
MenzeneeBa U OCOOCHHOCTH CTPOCHMsI aroMoB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJIOTPOIUS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCIUHEHHU).

[IpumeHeHne BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Mertamnbl. [lonoxxenne meraimoB B Ilepuoguyeckor cucteMe xumudeckux snemenTtoB . .
MenneneeBa. OCOOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OO0mue usnueckue
cBoiicTBa MeTauioB. CIIaBbl METAJIOB. DIIEKTPOXUMHUYCCKUH PsiJT HAPSSKEHUH METaJIOB.

XUMHYECKHE CBOMCTBA BXKHEHMINIMX METANIOB (HATPHUM, Kalui, KadblUWA, MAarHUW, aTlOMUHHMA,
[IUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHUI.

OO61mue crocoObl MmoTydeHUs MeTauIoB. [IpMMeHeHrEe METaIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAILHBIE METOABl HM3yUeHHUs BEIIECTB M WX MPEBPAIICHUM: W3Y4YeHHE KOJUICKITUU
«MeTayyiel M CIUIaBbI», 00Pa3I[0B HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3aj]lad, HAOJI0JICHUEC U
OTHCaHWe JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THIPOKCHIA AFOMHHUS C
pacTBOpaMu KHCJIOT U IEJI0YeH, Ka4YeCTBEHHBIC PeaKIMy Ha KAaTHOHBI METAJLIOB).

PacuértHeble 3agaun.

Pacuéter Macchl BemecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHYECTBY BEUIECTBA, MAcCe HIIH
00BEMY OZHOTO M3 YYAaCTBYIOIINX B PEAKIIMU BEIIECTB, PACYETH Macchl (00BEMa, KOTMIECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CTTH OJTHO M3 BEIIECTB HMEET IPUMECH.

XuMus 4 )KM3Hb

Ponp xumum B 00eCIe4eHHWH O3KOJOTHYECKON, JHEPreTHYECKOW W MHINEBON Oe30MacHOCTH,
pa3BUTUN MeTUIMHEL. [[oHATHE 0 HayYHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUECKUAX PEAKITHI.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX POMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIINX
BEIIIECTB.

UenmoBek B MHpEe BENIECTB W MaTEpHaoB: Ba)KHEWIINE CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKITHOHHBIC =~ MaTepHalbl, KpacKd, CTEKJO, KepaMuKa, MaTepuaibl Ui 3JIeKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIeCKUEe U MIUHEPAIbHBIC yI00PEHNUS.

XuMHUsL W 37I0pOBbE UEIOBEKa: MpaBWiIa HCIIONB30BaHUS JIEKAPCTBEHHBIX IIPEIapaToB, MPaBHiia
0e301MacHOT0 UCIONB30BAHMSI ITPETIapaToB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3eH NpU HM3ydyeHHMH oOmeld M HeopraHudeckod xumuu B 11
KJIACCE OCYIIECTBISETCS 4Yepe3 HKCIIONb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX IOHATHHA, TaK U
TTOHSATHUH, SIBISIFOITINXCSI CHCTEMHBIMH JJII OTACITBHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOTO IUKJIA.

OO01Ire eCTeCTBEHHO-HAY4YHbIC TOHATHS: HAay4YHBIH (hakT, TMIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CHHTE3, KJacCU(UKAIMs, TMEPUOINIHOCTh, HAOIIOJCHHE, DKCIECPUMEHT, MOJCIUPOBAaHUE, H3MEPCHHUE,
SIBJICHHE.

Ousmka: Marepus, DJHEPrus, Macca, aToM, »JJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOII,
PaIMOaKTUBHOCTH, MOJIEKYJa, YHEPTETUICCKUIN YPOBEHb, BEIIECTBO, TETIO, 00BEM, arperaTHoe COCTOSIHHE
BelIeCTBa, (U3NICCKUE BEJIUUMHBI U SAMHHUIIBI HX U3MEPEHHMSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOcHUCTeMa, Omocdepa, MaKpo- M MHUKPOIIEMEHTH, BUTAMUHBI,
00OMeH BEIIECTB B OpraHu3Me.

Teorpadus: MuHEpasbl, TOPHBIC TOPOJBI, MOJIE3HBIC HCKOTAEMBIE, TOTUIUBO, PECYPCHI.



TexHosorus: XUMUYCCKast NOPOMBINUICHHOCTh, MCTAJUIYpPTHUA, HTPOHU3BOACTBO CTPOUTCIBHBIX
MaTcpualioB, CEIIbCKOXO03IHCTBEHHOC OpOn3BOACTBO, IMMUIICBAA IMPOMBINIICHHOCTD, (l)apMaI_[eBTI/I‘lCCKa}I
MMPOMBIIIJICHHOCTb, MPOMU3BOJACTBO KOCMETHYCCKHUX IIPLCIapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI I10 XMMUN HA BA30BOM
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYHYAIOIIMMHUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHeIM). Haydno-
METOANYECKON OCHOBOH Uit pa3paldOTKM IJIaHUPYEMBIX PE3YyJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHErO
o0riero o0pa3oBaHus ABISETCS CUCTEMHO-ACATENbHOCTHBIN MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXO0/IOM B CTPYKTYpPE JINYHOCTHBIX PE3YJIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS! BBINENEHBI CIIEAYIOIIUE
COCTaBJISOLINE!

oco3HaHue OOyYaroIUMKCS POCCHUICKONH TpPaKAaHCKOM MIEHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4u€ MOTHUBALIUHN K 06y‘-ICHI/IIO;

LICJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
HEHHOCTEH U UCTOPUYECKUX TPAAUIHHA 0a30BOW HAYKH XUMHUU;

TOTOBHOCTh W CHOCOOHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCSI B CBOCH JIEATEIBHOCTH
ICHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, IPUCYIIUMU HGJ’IOCTHOI‘/'I CHUCTEME XUMHNYECKOT'O O6pa3OBaHI/Iﬂ;

HaJIM4Me TPaBOCO3HAHMS AKOJOTMYECKOH KYJIBTYPHI M CIIOCOOHOCTH CTaBUTH I U CTPOUTH
JKU3HEHHBIC TIJIaHBbI.

JIMyHOCTHBIE pe3yabTaThl OCBOCHMS IMpEAMETa «XUMHS» AOCTUTAIOTCS B €AMHCTBE Y4EOHOH M
BOCIIUTATENbHON NESITEIbHOCTH B COOTBETCTBUU C I'YMAHHUCTHYECKHMH, COLUOKYJIbTYPHBIMHU, AYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOTO TIPa)KAaHCKOro OOILIecTBa, NPUHATHIMU B
o0miecTBe HOPMaMM M IpaBWJIaMH IOBEACHUS, CIOCOOCTBYIOIIMMM HPOLIECCAM CaMOIIO3HAHMS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yYaroIuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENILHON M MPAKTUYECKOH AEATEIbHOCTH 00YHYaIOLIMXCS M0 Pealn3aluy MPUHATHIX B 00LIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHUS 00YYaIOMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX IPaB U 00SA3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOIOPSIIKY;

NPEACTABICHUS O COLIMANBHBIX HOpPMax M MPaBUIIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIBbHOCTH HPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BEINOIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHThl APYTHX INPH
aHaJIN3€ Pa3IMYHbIX BUJIOB y4eOHOU 1eATENbHOCTH;

2) maTpHUOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEINIO0 OTEYECTBEHHON XUMMUH;

YBaXCHHUA K IIPOLECCY TBOPYECTBA B obmactu TEOpHUU M MPAKTHUCCKOro MNpPHUMEHCHUA XHWUMUU,
OCO3HAaHUA TOI'O, YTO IAOCTHIKCHHA HAYKHW €CThb PE3YJIbTaT AJIMTCIBHBIX HaGHIO)IeHI/II;'I, KpOIIOTIMBBIX
OKCIICPUMECHTAJIBHBIX ITOUCKOB, ITIOCTOAHHOI'O Tpyda yT-IéHI)IX " IMPAKTHUKOB;

HMHTEPECA U IMO3HABATCIIbHBIX MOTHBOB B IIOJYYCHHU W MOCICAYIOUIEM aHAaJIU3€ I/IH(bOpMaI_[I/II/I 0
MEPEAOBBIX TOCTHKCHHUAX COBpCMGHHOI:I OTEeYeCTBEHHOU XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPABCTBECHHOI'O CO3HAHUA, STUUCCKOI'O ITIOBEACHUA

CIIOCOOHOCTH OIICHUBATHL CHUTYyallMH, CBA3AHHBLIC C XWUMHUYCCKUMHU ABJICHUAMH, W IPUHUMATbH
OCO3HAHHBIC PCHICHWA, OPUCHTUPYSACH HA MOPAJIbHO-HPAaBCTBEHHLIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IIOBEAECHHUE U MIOCTYIIKM CBOUX TOBAPHILEH ¢ ITO3ULUN HPaBCTBEHHBIX
U NIPaBOBBIX HOPM U OCO3HAHUE IIOCIIEICTBUN 3TUX IIOCTYIIKOB;



4) ¢popMupoBaHNs KyJIbTYPbI 310POBBS:

NMOHUMAaHUsl IIEHHOCTeW 3J0poBOro W  0Oe3zomacHOro o0pa3a JKWU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHYECKOMY 370POBbIO;

COOIIOICHUs TIPaBIJI 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, TIOBCEJHEBHOM XKU3HU H B
TPYAOBOH 1€ATEIbHOCTH;

MOHUMAaHUSI [ICHHOCTH TPaBWJ MHIWBHIYaTbHOTO U KOJUJIEKTHBHOIO OE30MAacHOTO IMOBEICHHS B
CUTYaIUsIX, YIPOXKAIOIIUX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHMS TIOCJIEACTBUH M HENPHUATUS BpPEAHBIX TNPUBBIYEK (YMOTPEONECHUS  aJIKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTanus:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEI0BATEIbCKOM NS TENbHOCTH, OOIIECTBEHHO
TMIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4dacTHE€ B PEUIEHHH NMPAKTHUYECKUX 33]a4 COLMAIbHON HANpaBI€HHOCTU
(B pamMKax cBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY H3YyYEHHIO Mpodecchil pa3iuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPeMETHBIX 3HAaHUM [0 XUMUH;

YBa)XEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYA0BOM AesSTeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIBHON TpaeKTOpuu oOpa3oBaHusl, Oymyien
npodeccu ¥ pealn3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0J1I0rMYE€CKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LIeJIECOO0Pa3HOro OTHOLICHMSI K NPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHHS KU3HU
Ha 3emiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOOJIeM, BIMSIHHUS 3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CpEbL;

OCO3HAaHHS HEOOXOAWMOCTH HCIIOJIb30BaHMUSA JOCTH)KEHUH XHMMHUHU Ul PEIIeHHs BOIPOCOB
paIoOHaIBHOTO IPUPOAOIIOIB30BAHHS;

AKTHBHOTO HENPUATHS NEHUCTBUI, NMPUHOCAMIMX Bpel OKpYXKarollel MPUPOJHOU cpele, YMEHUs
NPOTHO3UPOBATh HEOJArONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI H
MPeOTBPAIATh UX;

HaJIMYMs Pa3BUTOr0 3KOJIOTMUYECKOT0 MBIIIJIEHHS, DKOJIOTUIECKOH KyJIBTYPBI, ONbITA IEATEIBHOCTH
9KOJIOTUYECKOW  HAIPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHMKATUBHOH M COLMAIbHOM MPAaKTHKE, CIIOCOOHOCTH M YMEHHMS aKTHBHO IPOTHBOCTOSTDH
uaeonoruu xemohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd 1 00IIeCTBEHHOM NPaKTHKH;

MOHUMAaHUs cneun(UKN XUMHUHM KaK HayKH, OCO3HaHMS €€ posr B (JOPMUPOBAHUN PALMOHAIBEHOTO
HAYYHOTO MBILUICHHS, CO3/aHUH LEIOCTHOrO MPEACTABICHUSI 00 OKpY’KaroIleM MHUpE Kak O €IUHCTBE
MPHUPOJIBI M HYEJIOBEKa, B MO3HAHWW IPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMCHHOW IMBWIM3AIMH: B €&
TYMaHHCTHYECKOW HAIPaBJICHHOCTH W BaKHOW POJIHM B CO3JaHWU HOBOH 0a3bl MaTepUaNbHOW KYJIbTYPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, HEPreTHYECKO,
MUIIEBON M HKOJIOTHYECKON 0Ee301MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECIIEYEHNH YCIOBHM YCIEIIHOTO
TPYy/ia ¥ SKOJIOTHYECKH KOM(POPTHOW JKU3HU KKIOTO UiieHa 00IecTBa,;

€CTEeCTBEHHO-HAyYHOW IPAMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHMSA, UCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJyYaeMble 3HAHHS JJIsl aHauu3a W OOBSICHEHUS
ABJICHUH OKPY)KAIOLIEro MHpa W INPOUCXOIAINMX B HEM WM3MEHEHWH, YMEHHUS JelaTh OOOCHOBaHHBIE



3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOIIMXCS AAHHBIX C LENbI0 MOMYyYeHHS JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XMUMHUYECKHAE 3HAHUS Uil pelleHus MmpoOiieM B
peanbHbIX )KU3HEHHBIX CHTYAIHSIX;

MHTepeca K MO3HAHUIO U MCCIEI0BATEeIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M caMO0OOpa30BaHMIO, K aKTUBHOMY
MOJYYEeHHUIO HOBBIX 3HAHHI IO XUMHH B COOTBETCTBUU C )KMU3HEHHBIMH MOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTSIM TPYya B pa3IMYHbIX cepax npodeccHoHaIbHOH AesITeTbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI

MerTamnpenMeTHble pe3yabTaThl OCBOCHUS YYEOHOTO MpenMeTa «XUMHs» Ha yYPOBHE CPEIHETO
o011ero 00pa3oBaHusI BKIIIOYAIOT:

3HauuMbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS  MEKIUCIHMILTHHAPHBIC
(MexxmpeIMeTHBIC) OOIICHAYYHbIC MOHATHS, OTPAXKAIOIINE IEIOCTHOCTh HAyYHOW KapTUHBI MHpa H
CHCHI/I(I)I/IKy MCTOJ0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTepm{, BCIIECTBO, SHECPIUs,
SIBJICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJICIOBAHNE, HAOIOICHUE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHUE);

YVHHUBEpCalbHble Y4eOHbIE MAeHCTBHA (MTO3HABaTeNbHBIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBarome (GopMupoBaHWE (QYHKIMOHAIBLHOW TI'PAaMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU
0o0yJaronuxcs;

CIOCOOHOCTH 00yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUINHAPHEIC,
MHUPOBO33PEHUYECKIE 3HAHHUSI M YHHUBEpCAIbHbIC yueOHBbIC ACWCTBHS B MO3HABATEIHHOW M COIUAILHOM
MPaKTHKE.

MeTaHpe[IMCTHI)IC PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHUBEPCAJIbHBIMHA y‘Ie6HLIMI/I
IMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA IleﬁCTBPIHMH.

OByajeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMY JEHCTBUSIMH:

1) 6a3oBble JIOrMUYeCKHe JIeilicTBHS:

CaMOCTOSITEILHO (hOPMYJIUPOBATh M aKTYyaJIM3UPOBATh NPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTPECIATh LEIH JCITEIBHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU MX JOCTH)KCHHUS, COOTHOCHUTH
PE3YILTATHI ACATCIIBHOCTHU C IMTOCTABJICHHLIMU LICIIAMU,

WCIIOJIb30BaTh MPH OCBOCHUH 3HAHWI MPUEMBI JIOTHYECKOrO MBINUICHHUS — BBIICATh XapaKTepHbIC
NPU3HAKW MOHATUI U yCTAHABIMBATH MX B3aWMOCBA3b, UCIOJIB30BaTh COOTBETCTBYIOIUE MOHATHS IS
00BSICHEHHS OTICIBHBIX (hAKTOB U SBJICHUI;

BBIOUPATH OCHOBAHUS ¥ KPUTEPHH JIJIS KITacCU(UKAIMU BEIIECTB U XUMHUYCCKUX PEAKIIN;

YCTaHABIUBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOWTH JIOTMYECKUE PACCYXJICHHS (MHAYKTHBHBIC, JCIYyKTUBHBIC, TI0 AHAJOTWH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOPEUUS B PACCMATPUBACMBIX SBJICHHUSX, (DOPMYJIMPOBATH BBIBOJBI U
3aKJTFOYEHUS;

MIPUMEHSTH B MPOIIECCE TIO3HAHUS, UCIIOIB3YeMble B XUMUHM CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH,
MpeoOpa3oBLIBATE MOJICNIEHBIC TPEACTABICHUS — XMMUYECKHI 3HaK (CHMBOJ) 3JEMEHTa, XUMHUYECKas
¢dhopMyna, ypaBHEHHE XUMHUYECKOH pEeakIuu — IPU PEIICHUH YY€OHBIX TO3HABATEIBHBIX U MPAKTUISCKUAX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJCILHBIC MPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUYECKHUX PEaKInH.

2) 6a30BbIe HCCIEN0BATEIbCKHE NeHCTBHUS:

BJIa/IETh OCHOBAMH METO/IOB HAyYHOTO MTO3HAHMSI BENIECTB U XUMHYECKUX PEAKIIHIA;

(hopMyITUpPOBaTh IEIU U 33/1a4ll UCCIEIOBAHMS, UCTIOIh30BATh IMOCTABIEHHBIE M CAMOCTOSTEIIEHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (DOPMHPOBAHUS
TUTOTE3bI 110 MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX CYK/ICHHIA,

BIQJICTh  HaBBIKAMU  CaMOCTOSITCILHOTO  IUIAHWPOBAHWS W TPOBEACHUS  YUCHUYCCKHX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMCHHS HAOMIOJaTh 3a XOJOM TIIPOIECCa, CaMOCTOSTEIHHO



MPOTHO3UPOBATH €r0 Pe3yibTaT, POPMYIUPOBATH OOOOIIEHNS M BBHIBOJBI OTHOCHTENBHO JOCTOBEPHOCTH
Pe3yABTAaTOB UCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJECTAHHON paboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEAOBATENbCKOM M MPOEKTHOW AEATENbHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOWCKY METOJOB PEIICHUs MPaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3INYHbIX METOJIOB MTO3HAHMSL.

3) padora c uHpopmManmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHMKAaX HH(opMmanmu (Hay4yHO-TIOMYJSApHAs JHUTEpaTypa
XHUMHYECKOTO COJEpIKaHUs, CIpaBOvHbIe MocoOusi, pecypcsl MHTEpHETa), aHATHM3UPOBaTh HH(OPMAIIHIO
pPasNIMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHWBAaTh €€ JOCTOBEPHOCTH U
HEIPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3aPOCHl U MPUMEHSATH Pa3IMYHbIe METOBI MPH MOUCKE U 0TOOpe MHPOPMALIUH,
HEOOXOIUMOM JUIsl BBIMTOJTHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HWCMOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTHH H
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMAaNbHYIO (opMy mpeicTaBieHus HHGOOpMANUU (CXEMBI,
rpa¥Ky, AUArpaMMBbl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WHOpMAaIUCH:
NPUMEHATh MEXINpeaMeTHbIe ((PU3MUECKUe ¢ MaTeMaTH4ecKHue) 3HaKM UM CHMBOJIBL, (DOPMYJIHI,
ab0peBUaTypbl, HOMEHKIIATYDPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOIMYECKHIE CPEICTBA HATIISITHOCTH.

OgJiaieHe YHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU AeiCTBUAMU:

3aJaBaTh BOIPOCHI IO CYILIECTBY OOCY)XOaeMOil TeMbl B XOA€ Iuajiora HW/HIM AUCKYCCUH,
BBICKa3bIBaTh MW, (HOPMYIMPOBATh CBOM HPEIJIOKEHHS OTHOCHUTENIFHO BBIOJIHEHHS MPEIIOKEHHOMN
3a1a4u;

BBICTYIIaTh C MpE3CHTalMel pe3yJbTaTOB II03HABATEIbHON [EATEIBHOCTH, IOIYyYEHHBIX
CaMOCTOSITETIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIIOJIHEHHH XUMHYECKOTO 3KCIIEPUMEHTA,
NPaKTUUECKOW pabOTHI 110 UCCIIEIOBAHUIO CBOWCTB U3y4aeMbIX BEILECTB, peaau3anny yuyeOHOro IpoeKTa
1 GOpPMYJINPOBATh BBIBOABI 110 Pe3ybTaTaM NPOBEAEHHBIX UCCIEIOBAHUM MTyTEM COTJIaCOBaHMS MO3ULIUH
B X0J1€ 00CYXJIeHUsI 1 00MEHa MHEHUSIMH.

OBnajeHne yHUBEPCAJIBHBIMHU PeryJIATHBHBIMH ICHCTBUSIMU:

CaMOCTOSITETIbHO INIAHUPOBATH M OCYIIECTBIISATH CBOIO O3HABATEIILHYIO ACATEIBHOCTD, OIPEACIISI
e menM M 3aJadd, KOHTPOJMPOBAaTH M O Mepe HEOOXOAWMOCTH KOPPEKTHPOBAaTh HpeAJiaracMblil
ITOPUTM JACUCTBHH NpU BBHIOJHEHWH YYEOHBIX M HCCIIEAOBATENbCKHUX 3a/ad, BeIOMpaTh Hanbosee
3¢ eKTUBHBINA cII0cO0 MX pEHIeHUs] ¢ y4ETOM MOIYyYEHHs] HOBBIX 3HAHMH O BEIIECTBAX U XMMUYECKHX
peaKuusix;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH eSITENbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIbTATBI

10 KJIACC

IIpenmeTHBIC PE3yNBTaThl OCBOCHUS Kypca «OpraHmdecKas XUMHUsD OTPaXkKaIoT:

c(hopMUPOBAHHOCTh TIPEACTABICHUNA O XUMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYyJHOM
KapTUHBI MHPA, POJIM XMMHH B TTO3HAHWUU SBJICHUHN MPUPOJIEI, B (HOPMHUPOBAHUN MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (YHKIIMOHAIBHON TPaAMOTHOCTH, HEOOXOIMMOM IJIs PEIICHHMS MPAKTHYECKHX 3ajad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BJIaJICHUE CUCTEMOM XWUMHYECKUX 3HAHWUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE TOHSITHUS
(XMMUYeCcKHil  2JeMEHT, aToM, DJJIEeKTpPOHHAas 00ol0o4YKa aromMa, MOJIEKysla, BaJEHTHOCTb,
AJIEKTPOOTPHIIATEIHPHOCTh, XUMHUECKAsl CBSI3b, CTPYKTypHas Qopmyna (pa3BEpHyTas W COKpaniéHHast),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN OO0BEM, YIIepoJHBIN ckeleT, (yHKIMOHANBHAS TPYIIA, PauKal,



W30MEpHs, U30MEPbI, TOMOJIOTUYECKAN Psl, TOMOJOIH, YIJI€BOAOPOABI, KHCIOPOJ U a30TCOAEpKallue
COCIMHEHMsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHHS); TEOPHH H
3aKOHBI (TEOpHsI CTPOCHHUSI OpraHumdyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XMMHH;, MHUPOBO33PEHUECKHE 3HAHUS, JEXKallhue B
OCHOBE TIOHMMaHUsI IPUYNHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTHIECKUE CBEACHUS O
CBOWCTBAx, COCTaBe, MOJIY4YCHUH M O€30MAaCHOM HCIIOJIb30BAaHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUYECKON ACATETFHOCTH YeJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBIBIISITH XapaKTEPHbIC TPU3HAKK MOHATHH, YCTaHABIMBATb HX
B3aUMOCBSI3b, HCIONB30BaTh COOTBETCTBYIOIIUE TOHATHS IPH ONHCAaHUM COCTaBa, CTPOCHUS U
NpEeBpalLIeHUH OPraHNnYeCKUX COCIMHEHHIA;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHYECKYI0 CHMBOJMKY [JIi COCTaBJICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaumIEHHOW) (GOpPMYyNl OpPraHHYECKHUX BEIICCTB H
YpaBHEHUH XHUMHYECKHX pEaKIMd, H3rOTaBIMBaTh MOJICIH MOJEKYJ] OpPraHHYECKHUX BEIIECTB IS
WITIOCTPALIMU UX XMMUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHUS;

cOPMHUPOBAHHOCTh yMEHHWI YCTaHABIMBAaTh MPUHAAJICKHOCTh HW3YYCHHBIX OPTaHUYECKUX
BEIICCTB M0 WX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/TpyIie COeIWHEHUH (yIrJIeBOIOPOIbI,
KHCJIOPOJT U a30TCO/CPIKAIUE COSANHEHHS, BEICOKOMOJIEKYIISIPHBIE COCMHEHUS), JaBaTh UM HA3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHATIBHBIC Ha3BAHUS OTACITBHBIX
OpPraHWYECKUX BEIIECTB (ITWIIEH, MPONHJICH, ameTHIeH, OTWICHTJUKONb, TIUIEPHH, (EHOI,
dopmanbaerus, amneTalblerhl, MYypaBbHUHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTEapHHOBAsI KUCIIOTA, IIII0K03a, PPYyKTO3a, Kpaxmall, LeJIJI0II03a, TIIHLIKH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUIbl XUMUIECKOM CBSI3M B OPIraHUYECKUX COEIMHEHUSIX
(omuHApHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTHh YMEHUS IPUMEHATH MOJI0XKEHHUSI TEOPUH CTPOCHHS OPIraHUYECKUX BELIECTB A.
M. BytnepoBa ansi OOBSCHEHHUS! 3aBHUCHMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHHs MaCChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKHE
CBOWCTBA TUIIMYHBIX NIPEACTAaBUTENIEH PAa3IMUHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STHUJICH,
NpONMJICH, aleTwieH, Oyranuen-1,3, mertmnOyTtanuen-1,3, OeH30J, METAaHOJ, 3TaHOJ, STHJICHIJIUKOIIb,
IMLEpHUH, (EHOIN, aleTalbAerHl, MypaBblHAs M YKCYCHasl KHCJOTHI, IJIIOK03a, Kpaxmal, LeJUIioj03a,
aMHHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBaTh T€HETHYECKYI0 CBSI3b MEXAY HUMH YpPaBHEHUSMH
COOTBETCTBYIOIIMX XMMUYECKUX PEAKLHUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hopMyT;

c(OPMHUPOBAHHOCTh YMEHMS XapaKTE€pU30BaTb HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(Tb,
NPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX TMEpPepadOTKM M IPAKTUYECKOE IPUMEHEHHE INPOSYKTOB
nepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHUS 10 XMMHUYECKHUM YypPaBHEHHUSIM (Macchl,
00bEMa, KOJMYECTBa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKUUH IO H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEIECTB W NPOJYKTOB PEAKIINH);

c(OpMHUPOBAHHOCTh yMEHHH BJIaAeTh CHUCTEMOH 3HaHMH 00 OCHOBHBIX METOJaxX Hay4dHOTO
TIO3HAHUS, MCIIONB3yEeMBbIX B XUMHHU TPH W3YyYCHWU BEIIECTB M XUMHUYECKHX sBICHUH (HaOiro/eHwme,
U3MepeHne, SKCIEPUMEHT, MOJICIIHPOBAHKE), WCIIONb30BATh CHCTEMHBIC XUMHYECKHE 3HAaHUS IS
NPUHATHS PENICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsiX, CBS3aHHBIX C BEIIECTBAMU M HX
NPUMEHEHUEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIOMATh TIPaBHJIa TIOJB30BAHHS XUMHUYECKON TMMOCYyHOH U
nabopaTopHbIM O0OpY/IOBaHHMEM, a TaKKe TpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

cOOPMHUPOBAHHOCTh ~yMEHHH IUJIAHUPOBATh M BBHIMOJNHATh  XUMHYECKHA  OKCIIEPHUMEHT
(IpeBpalieHus] OpraHuveCKUX BEIECTB NPU HArPEeBaHHH, [TOJNYYCHUE JTHIICHA U M3YYEHHE €ro CBOICTB,
Ka4yeCTBEHHbIE PEAaKLUU OPraHUYECKUX BEIIECTB, JIeHATypalus OEJKOB INpH HarpeBaHUU, LIBETHbIE
peakiy OeJIKOB) B COOTBETCTBHH C MPABHJIAMU TEXHHKH 0€30MaCHOCTH P 0OPAIICHUH ¢ BELIECTBAMU U



nabopaToOpHBIM O0OPYIOBaHUEM, NPEACTABIATh PE3YJIbTaThl XUMUYECKOTO SKCIEpUMEHTa B (opme
3aMCH  YPaBHEHUH COOTBETCTBYIOIIMX PEakIuii W (QOpMyNIHpOBaTh BBIBOABI HAa OCHOBE JTHX
pe3ynbTaToB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3MPOBATh XHMHUYCCKYH  HH(OpPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpelICTBa MaccoBOM nHpopMaiuu, UHTEpHET U qpyTuXx);

c(hOpMUPOBaHHOCTh YMEHHIA COOJIIO/IaTh MIPaBUJIa KOJOTUYECKH IIeJIECO00Pa3HOrO TOBEJACHUS B
OBITY M TPYIOBOH JEATEIHHOCTH B IEJIAX COXPAaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIICH MPUPOTHON
Cpelbl, OCO3HAaBaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIC OPTaHU3MBI OINPEACIEHHBIX OPraHUYECKHX
BEIIeCTB, MOHMMAas cMbicn mokasarens [I/IK, moscHAT, Ha mpuMepax CHocoObl YMEHBIICHUS U
MPEAOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKA,;

JUTsi 00YYaIONIUXCs ¢ OTPAHNYCHHBIME BO3MOXKHOCTSMU 370POBbS: YMEHUE NMPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYIIHBIX METOAAaX [MO3HAHUS BEIIECTB U XUMHUECKUX SBJICHUN;

JUISL CIIETBIX M CIa0OBUIANIMX OOYYAIONIUXCSA: YMEHHE HCIOIb30BaTh pPelibe(HO-TOUCUHYIO
cuctemy obo3HaueHuit JI. Bpaiiis i 3anucu XuMUIeCKUX POpPMYII.

11 KJIACC

[MpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as U HeopraHuuecKasi XUMUsD) OTPaXKAroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHHUNA: O XWMHUYECKOH COCTaBISIONICH €CTeCTBCHHO-HAYYHOH
KapTUHBI MUPA, POJIM XMMHUH B MMO3HAHUU SIBJICHUHN MPUPOABI, B POPMUPOBAHUN MBILIUICHHS U KyJIbTYPbI
JUYHOCTH, €€ (QYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOHW HJsl peIleHHs MPAaKTUYEeCKUX 3ajad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHOM Cpene;

BJIaJICHUE CHUCTEMOM XHMMHYECKHX 3HAaHHUI, KOTOpas BKJIIOYACT: OCHOBOIOJATrAIOLINE IOHSITHS
(XMMHYECKHIi JJIEMEHT, aTOM, H30TOII, S-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTB, 3JIEKTPOOTPHLATEIBLHOCTb, CTEIICHb OKHCIICHHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAsI, METAJUIMUECKasi, BOJOPOJHAS), KPUCTAJUIMUECKAs PEIIETKA, THUIBl XUMHYECKHX
peakuuii, pacTBOpP, SJIEKTPOJUTHI, HEINEKTPOJIUTHI, 3JICKTPOJIUTUYECKAs AMCCOLHUALNS, OKHCIHMTEID,
BOCCTaHOBHUTEJb, CKOPOCTh XUMHUYECKON PEaKLNH, XUMHUUECKOE PAaBHOBECHE); TEOPHUHU U 3aKOHBI (TEOPHS
3NIEKTPOJIMTHYECKOM IUCCOLMALUY, Iepuoarnueckuii 3akoH . Y. MeHnaeneeBa, 3aK0OH COXPaHEHHs MAaCChI
BEIIIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS SHEPTUU NMPU XUMHUYECKHX PEAKLUSX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XHMMHH, MHPOBO33PDEHUYECKHE 3HAHMA, JIeKAllMe B OCHOBE ITOHMMAHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBIICHHUH, (PaKTOJIOIMYECKHE CBEIEHHS O CBOWCTBAX, COCTABE,
NOJY4YeHHH M O€30IacCHOM HCIHOJIb30BAHMM BAKHEHUIIMX HEOPraHWYEeCKUX BELIECTB B OBITY H
NPaKTUYECKOU AEATEIIbHOCTH YeJI0BEKa,;

c(OPMHUPOBAHHOCTh YMEHHMH BBISBJISATH XapaKTEPHbIE NPU3HAKK MOHATHH, YCTaHABIMBAaThb HX
B3aUMOCBSI3b, UCI0JIb30BaTh COOTBETCTBYIOIIME MOHATHS NPU ONMCAHUN HEOPTAaHUYECKHUX BEIIECTB U UX
MpEBPAILCHU;

c(OpMHPOBAHHOCTh YMEHHH HCIIONB30BATh XUMHUYECKYI0 CUMBOJHKY JUISI COCTaBlIeHHUs (OpMYIT
BEIIECTB M YPaBHEHHH XHMMHYECKUX peakuui, cucrematndeckyto HomeHknatypy (IUPAC) wu
TPUBHAIBHBIC Ha3BaHUS OTJENLHBIX HEOPIaHWYECKUX BEIECTB (YrapHbIH Ta3, YIIEKHCIbIH ra3, aMMHUaK,
raméHas U3BeCTh, HeraméHas U3BeCTh, IMThEBAs COJA, TIUPHUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUI ONpeAessiTh BaJICHTHOCTh W CTENEHb OKUCICHHUS XHMHUYECKUX
JJIEMEHTOB B COEJAMHEHHSAX PAa3IMYHOTO COCTaBa, BWJ XUMHYECKOH CBSI3U (KOBAJCHTHAs, HOHHAS,
METaJUTMYecKas, BOJOPOJIHAS)) B COCAMHEHHSX, TUI KPUCTAIUTUYECKON PEHIETKH KOHKPETHOTO BEIIeCTBa
(aTromHasi, MoONEKyJNspHas, WOHHAs, MeTalIMuecKas), XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COEJIMHEHU;

c(OpMHUPOBAHHOCTh YMEHHH YCTaHABJIMBATH MPHHAJIC)KHOCTh HEOPraHMYECKHX BEIIECTB IO WX
COCTaBy K ONpeAeTIEHHOMY KIIacCy/TpyIie COeJMHEHUH (MPOCThIe BEIECTBA — METaIbI U HEMETAaILIbI,
OKCH/[Ibl, OCHOBaHMS, KUCIIOThI, aM()OTEPHbIE THIPOKCUIBI, COJIH);



c(OpMHPOBAaHHOCTh YMEHHI pacKpbIBaTh CMBICT Nepuognueckoro 3akona /. M. MenzaeneeBa u
JEMOHCTPHPOBATH €r0 CHCTEMAaTH3UPYIOLIYIO, OOBSICHUTENFHYIO U IPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX
anemeHToB 1-4 mepuonoB Ilepmomuueckoit cucrteMsl xumuueckux siemeHToB [[. . Menneneesa,
UCTIONIB3YSl TOHATHA «S-, P-, O-3JCKTPOHHBIC OPOHTANN», «IHEPIETHYECKUE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U MX COEAMHEHHMM IO INEpUOAAM H
rpynmnaM [lepuonnueckoit cuctemsl Xumudeckux 3iuemeHToB [, 1. Menneneesa;

c(OpMHPOBAaHHOCTh yMEHHH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMUHBIX KIACCOB, IOATBEPXKAATH CYIIECTBOBAHME T'€HETUYECKOM CBS3H
MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMM C IIOMOIIBK) YPABHEHUN COOTBETCTBYIOIIMX XHMHYECKUX
peaknuii;

c(OpMHPOBAHHOCTH YMEHUSI KJIACCH(PUIUPOBATH XUMHUUECKUE PEAKLINH 110 Pa3THYHBIM MPHU3HAKAM
(umcity M cocTaBy pearupyrolluX BeEIECTB, TEMJIOBOMY dS((EeKTy peaklUuu, M3MEHEHHIO CTeleHeH
OKHCIICHHS 2JIEMEHTOB, 00paTHUMOCTH PEaKIINH, YYACTHIO KaTalll3aTopa);

c(OpPMHUPOBAHHOCTh yYMEHHWH COCTABIISITh YPABHEHUS PEaKUUi Pa3TUYHBIX THIIOB, IMOJHBIE H
COKpAaIllEHHBIC ypaBHEHUS pPeaKkIMii MOHHOTO OOMEHa, YUUTHIBAas YCIOBHUS, MPH KOTOPHIX OTH PEaKLUH
UIYT 10 KOHIIA,;

c(OpMHPOBAHHOCTh YMEHHMH TPOBOJIUTH PEAKIUH, IMOATBEPXKIAIOMINE KadeCTBECHHBIH COCTaB
pa3IMYHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABAaTh OINBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOILIKE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYLTHOCTh OKHUCINUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA
MOCPEICTBOM COCTABJICHU JJIEKTPOHHOTO OajlaHca 3TUX PeakLuil;

c(OPMHUPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakuud OT
pasn4HBIX (HaKTOPOB; XapakTep CMEIEHHS XMMHUYECKOrO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHEIO
BozzaeiictBus (mpuniun Jle lllarense);

c(OPMHUPOBAHHOCTh yMEHHH XapaKTepU30BaThb XHMHUYECKHE IPOLECCHl, JISKAIIUE B OCHOBE
MPOMBIILIEHHOT'O MOJIY4eHHUsI CEPHOI KHCIIOTHI, aMMHUaKa, a TaKkke c(OPMHUPOBAHHOCTD IIPEICTABICHUI
00 00LIMX HAYYHBIX IPUHLMIIAX U SKOJIOTHYECKUX MPoOIeMax XUMHUYECKOTO IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI NPOBOJIUTH BBIUMCIECHHA C HMCIIOJIB30BAHUEM IOHATHUS «MaccoBas
JI0JIs BELIECTBA B paCTBOPE», 0ObEMHBIX OTHOIICHUH Ta30B IPH XUMHUYECKHUX PEaKIHAX, MAaCChl BELECTBA
Wi 00bE€Ma Ta30B 10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce MM 00bEMY OJJHOTO M3 YYaCTBYIOIIHX B
peaKknuu BEIIECTB, TEIJIOBOro 3(¢eKTa peaklud Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacchl BEIIECTB,
MIPEBPAICHAS U COXPAHEHHS SHEPTHH;

c(OpMHPOBAHHOCTh YMEHHMH COONIOJAaTh MpaBuia IMOJNb30BAHUS XUMHUYECKOH MOCYyIOH U
nabopaTopHeIM O0OpYZOBaHMEM, a TaKKe NpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHUH C
MHCTPYKUUSIMHU O BBIIIOJIHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIBITOB,;

c(hOpMHPOBAHHOCTh YMEHMH IUTAHUPOBATH U BBIIOIHATh XMMUYECKUH SKCIIEPUMEHT (pa3ioKeHHne
MEPOKCUAA BOJIOpPOJA B IPHUCYTCTBUU KATAIU3ATOPA, OIPENEICHUE CpElIbl PAacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAILHOTO WHAMKATOPA, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKOH
peaxium, peakiui HOHHOTO 0OMeHa, KaueCTBEeHHbBIE peaklMy Ha Cylb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHMOH aMMOHHSA, pelIeHHe SKCIIEPHUMEHTANbHBIX 33/1a4 1Mo TemaMm «Metamnsy u «Hemertamis») B
COOTBETCTBHH C IMpaBHJIAMH TE€XHHUKH OE30IIaCHOCTH TMpPH OOpAIIEHUH C BEUIECTBAMU H JTa0OPATOPHBIM
000pyZI0BaHHEM, MPEJICTABIATh Pe3yIbTaThl XUMHUYECKOTO JKCIIEpPUMEHTa B (OpMe 3allucH ypaBHEHHMA
COOTBETCTBYIOLINX PEeaKIHUi U (OPMYITHPOBATH BBEIBOJIBI HA OCHOBE 3THX PE3YIbTATOB;

cOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH AaHAJIM3HPOBaTh XHMHUYECKYI0 HWH(pOpMAaImIo,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpPE/ICTBA MACCOBOW KOMMYHHUKAIMHU, IHTEpHET U IPYyTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOIIIOJAThH MPaBUiIa DKOJOTHUECKH I1IeJIeCO00pa3HOTO MOBEJCHUS B
OBITY W TPYIAOBOH AEATEIHHOCTH B IENAX COXPAaHEHHUS CBOETO 3/I0POBbS M OKPYXKAIOMIEH MPHUPOTHON
Cpellbl, OCO3HABaTh OIACHOCTH BO3JCHCTBUS HA JKHUBBIC OPTaHM3MBI OIPEICIIEHHBIX BELIECTB, TIOHUMAs



cmbicn mokaszarens [TJIK, moscHATH Ha mpuMepax crmocoObl YMEHBIIEHHS M MPEJOTBPAIICHUS HX
BPEIHOTO BO3/ICHCTBHS Ha OPraHN3M YEIIOBEKA;

JUTsL 00Y4YaIOIIMXCS C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHUN;

JUIA CIIENBIX W cHa0OBHIAIIMX OOYYaroIIMXCS: YMEHHE HCIIONb30BaTh Pelibe(hyHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins as 3anucu XxumMudeckux Gopmya.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
Ne n/m HaunmeHoBaHue pa3aejioB U TeM NPOrPaMMBbI Komuiecreo tacon JJIeKTpOHHbIC (NHPPOELIC)
Bcero o0pa3oBare/ibHbIe pecypchl
Pasznen 1. TeopeTudeckue 0OCHOBBI OPraHHYECKOH XHMUH
11 IIpenmeT oprannyeckoil XuMuu. Teopus CTpOEHUS 3
opranudeckux coeauHeHuit A. M. bytneposa
Hroro mo paznemy 3
Paznea 2. YrieBogopoanbl
2.1 [IpenenpHBIE YTIEBOIOPOIBI — aJKaHBI 2
2.2 HenpenenbHble yraeBOOPOIBL: aJKEHBI, ATKaTUEHBI, ATKUHBI 6
2.3 ApomaTHdecKue yriieBoI0pOIbI 2
2.4 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB U MX mepepadoTka 3
Hroro no pazaeny 13
Paznen 3. Kucioponcoaep:kauiue opranndeckue coeTuHEeHUsI
3.1 Cruptsl. @eHon 3
3.2 Anpaerunbl. Kap6oHoblie kKucnotbl. ClaoxHbIE 3QUPBI 7
3.3 VrneBoasl 3
Hroro mo paznemy 13
Pasnen 4. A3oTcogep:kamye OpraHu4ecKue coenHeHust
4.1 AMuHBI. AMUHOKUCIOTHI. benku 3
Hroro no pasaeny 3
Pasznen S. BeicokoMoJIeKyIsIpHbIE COCAMHEHUS
51 [Tmactmaccer. Kayayku. Bomokna 2
HWroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34




11 KJIACC

Ne ni/m HaumeHoBaHMe pa3esioB U TeM NPOTrPAMMbI

KoanuecTBo yacoB

Bcero

DJIeKTpOHHBbIE (M (ppoBHIe)
o0pa3oBaTe/ibHbIe pecypchl

Pasnen 1. TeopeTudeckue 0CHOBBI XUMMHHU

Crpoenne atoMoB. [lepuoanueckuii 3akon u Ilepuogudeckas

11 cucTeMa XxuMudeckux 3yemeHnToB . 1I. Mennaeneena 3
1.2 Crpoenue BemectBa. MHOrO0Opa3ue BEIIECTB 4
1.3 XUMHUYECKHE PEaAKIIUH 6
Hroro no pazaeny 13
Pa3zjnen 2. Heopranuueckasi xXumust

2.1 ‘ MerTasibt 6
2.2 ‘ Hemerammst 9
2.3 - CBSI3b HEOPraHHUECKUX H OPTaHHUECKUX BEIIECTB 2
Hroro mo paznemy 17
Paszjnen 3. Xumus u xKu3Hb

3.1 ‘ Xumusl U )KU3Hb 4
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




IHOYPOYHOE IINTAHUPOBAHMHE

10 KJIACC
DyieKTPOHHbBIE N (PPOBLIE
Nen/m | Tema ypoka KoanuectBo J/laTa uzyuenus o0pa3oBaTejbHbIE
4acoB pecypcsl

1 [Ipenmer opraHnyeckoi XUMHH, €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE 1

5 Teopus cTpoenust oprannyeckux coeguneHuii A. M. Bytneposa, e€ 1
OCHOBHbIE MOJIOKEHUS
[IpencraBnenune o knaccuhUKAMKM OPTaHUUECKUX BELIECTB.

3 Homenkmarypa (cuctemaTnyeckasi) ¥ TPUBHATIbHBIC HA3BAHHS 1
OpraHMYEeCKUX BELIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUH s 1

5 MertaH 1 3TaH — npocTelIre IPeCTaBUTEIH aTKaHOB 1

6 AJIKEHBI: COCTaB U CTPOCHUE, CBONCTBA 1

7 OTuUIIeH ¥ NpONUIIEH — MPOCTEHIINE TPEICTABUTEIH AJIKEHOB 1

8 HpaVKTI/I‘IeCKaH pabota Ne 1. «ITonyuenue 3TuieHa 1 U3y4eHUE €ro 1
CBOWCTBY»

9 Anxanuensl. Byraguen-1,3 u merunoyranuen-1,3. [lonydyenne 1
CHHTETHYECKOT0 KayuyKa M pE3UHBI

10 AJKUHBI: COCTaB U 0COOEHHOCTHU CTPOCHUS, TOMOJIOTMYCSCKU s/, 1
AnetuiieH — TPOCTEHIITNI TPeICTaBUTENh ATKHHOB

11 BelunciieHyst 10 ypaBHEHHUIO XUMAYECKOH peaKkIuu 1

12 Apensl: 6eH30J1 ¥ TOIYOI. TOKCHIHOCTD apeHOB 1

13 I'eneTnueckast CBA3b YIieBOJOPOAOB, IPUHAAJICKAIIUX K PA3THYHBIM 1
KJ1accam

14 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIN a3 U MOy THHIE 1
HeTSHBIE Ta3bl, HeQTh U MPOAYKTHI €€ repepaboTKH

15 [IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIN Ta3 U MOy THHIE 1
HeTsHBIE Ta3bl, HEPTH U MPOAYKTHI €€ epepaboTKH

16 KontponbHas pabora 1o pasaeny «YTIeBOTOPOIbD 1

17 [IpenenpHble OMHOATOMHBIE CIIUPTHL: METAHOJ U 3TaHONI. Bonopoanas 1
CBA3b

18 MHoroaToMHbIE CHUPTHI: STHICHIIIUKOJb U TTTUIEPUH 1




deHou: CTPOCHUEC MOJICKYIJIbI, (1)I/I3I/I‘IGCKI/IC U XUMHYCCKHUEC CBOﬁCTBa,

19 1
MIPUMEHCHUE

20 Anbaeruibl: opMalbACTH U alleTaIbACTHI. AIICTOH 1

21 OHOOCHOBHBIC TIPE/ICIIEHBIC KAPOOHOBBIE KUCIIOTHI: MyPaBbHHAS U 1
YKCYCHast

22 [Ipaktrueckas padota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTBD» 1

23 CreaprHOBas ¥ OJICMHOBAS KUCIIOTHI, KaK MPEJICTABUTENIN BBICIITUX 1
KapOOHOBBIX KUCIIOT

24 MpbLia KaK COJTU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBUE 1

o5 CrokHbIe A(UPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCJIOT. [ uapou3 1
CIIOXHBIX 2(UPOB

26 Kupsr: rugponus, npuMeHeHne, OHOIOTHIecKasi poJib KHPOB 1

27 YriieBoabl: cocTaB, kiaccudukaiiys. BakHeie npeacTaBuTeu: 1
II0K03a, DpyKTO3a, caxaposa

28 Kpaxman u 1eiuitoino3a Kak MpUpOIHbIC TOJUMEPHI 1

29 Kontponbnast pabota no pazaeny «Kucnopoacoaepxxaiiyue opraHudeckue 1
COCJIMHEHHSD

30 AMUJHBI: METWJIAMUH ¥ aHUJINH 1

31 AMHHOKHUCIIOTBI KaK aM(OTEPHbIC OPraHUYESCKHUE COSAMHEHUS, HX 1
ouosornueckoe 3HaueHue. [lenTu sl

32 Benku kak MpUpOIHbIE BEBICOKOMOJICKYIISIPHBIC COCTHHEHHSI 1

33 OCHOBHBIE MOHSTHSI XUMHH BHICOKOMOJIEKYJIIPHBIX COCIMHEHHI 1

34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHHUH. 1
[TnacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34




11 KJIACC

DJIeKTPOHHbIe U (POBbIE

Ne
u/n Tema ypoxka KosmuectBo  [laTa usydyenus o0pa3oBaTeJIbHbIE
4acoB pecypcsl

1 XUMHUYECKUH dIIeMeHT. ATOM. DIIEKTPOHHAs! KOH(UTypalHs aTOMOB 1

2 [lepuoanueckuii 3akoH u Ileproanueckas cucremMa XUMHYECKHUX 3JIEMEHTOB 1
. 1. MeHeneeBa, MX CBA3b C COBPEMEHHOM TEOPUEN CTPOCHUS ATOMOB
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XUMHUUECKHX 3JIEMEHTOB U UX

3 COEIMHEHHH IO TPYMIaM U NepruogaM. 3HaueHUE IEPHOANYECKOr0 3aKOHA U 1
CHUCTEMBI XUMUYECKHX 31eMeHTOB /[.J1. MenneneeBa B pa3BUTHH HAyKH

4 Crpoenue BemecTBa. XUMUYECKas CBsI3b, €€ BUIbI;, MEXaHU3MBI 1
00pa3zoBaHMsI KOBaJICHTHOH CBsi3u. BosiopogHas cBsi3b

5 BaneHntHOCTB. DnekTpooTpuLaTenbHOCTh. CTeneHb okucaeHus. Benectra 1
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS

6 [lonsTre o qucepcHBIX cucTeMax. MICTHHHBIE M KOJUIOMIHBIE PACTBOPSI. 1
MaccoBas 705151 BEIIECTBa B pacTBOpE

7 Knaccudukanus 1 HOMEHKIaTypa HEOPTaHMYECKHX COCTUHEHUH. 1
I'eneTndeckast CBsI3b HEOPraHUMUYECKUX BELECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanms XUMUYECKUX peakiuii B HEOPraHWIEeCKOW U OpPraHnYecKOoi

8 XUMHH. 3aKOH COXPaHEHHs MAacChl BEIECTB; 3aKOH COXPAaHEHUS U 1
MIpeBpaIIeHNs SHEPTHH MTPH XUMUYECKUX PEAKITHSIX

9 Ckopoctb peakiun. O6paTUMble peakini. XMMUYECKOEe PABHOBECHE 1

10 HpaKTqucEas[ paborta Ne 1. «BnusiHre pa3nuuHbIX (pakTOpOB HA CKOPOCTH 1
XUMHYECKON PEaKIHID)
OnexTponutudeckas gucconuanvs. [londarue o BonopoaHoM nmokasarene

11 (pH) pactBopa. Peakiuu nouHoro oomMeHa. 'uposn3 opraHuIecKux u 1
HEOpPraHMYECKUX BEIIECTB

12 OKI/ICHI/ITCJII)HO-BOCCTaHOBI/ITevHBHI)Ie peakmun. [TorsiTre 00 AiIeKTpoH3e 1
pacIiaBoB M pacTBOPOB COJIEH

13 Kontponbhas padota no pasaeny «TeopeTHueckiue OCHOBBI XMMUN 1
Mertainsl, uX nonoxeHue B Ilepuonndeckoi cucTeMe XUMUYIECKIX

14 anemenToB [I. 1. MeHneneeBa u ocoOEHHOCTH CTPOCHUS aToMOB. O01Ire 1

(m3nyecKue CBOMCTBA METAJIOB




15 CrnaBsl METAJUIOB. DNEKTPOXUMHUUECKUN PsiJl HAIPSKEHUH METAJIIOB 1

16 XHWMHYECKHE CBOMCTBA BAKHEHIITUX METAJVIOB (HATPHH, KUK, KaTbITAH, 1
Mar"ui, aJlfOMHHUIN) U UX COETUHEHUI

17 XuMudecKue CBOMCTBa XpoMa, MEIU M UX COCTMHEHUN 1

18 XUMHUUYECKUE CBOWCTBA LIMHKA, JKeJIe3a U UX COCTUHECHUM 1

19 [Ipaxtrueckas padora Ne 2. "Penrenne sKcIiepuMeHTATBHBIX 3a7a4 110 TEME 1
«Metamib»"

20 Hewmerannsl, ux nonoxenue B Ilepuoaudeckon cucreMe XMMUYECKUX 1
anemenToB [I. V. MenneneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB

21 dusnyeckre CBOHCTBa HEMETAIUIOB. AJUIOTPONHS HEMETAJUIOB (Ha pUMepe 1
KHCIIOpoJIa, cepbl, poctopa u yriaepoaa)

22 XHMHYECKHE CBOICTBA raJIOTEHOB, CEPhI U UX COETMHEHUN 1

23 XuMUYeCKHe CBOMCTBA a30Ta, (hocodpa U UX COCTUHCHUIH 1

24 XHMHUYECKHe CBOICTBA yriepoia, KpeMHHUsS U UX CO€AMHEHU I 1

25 [IpuMeneHre BaKHEHIITNX HEMETANIOB U UX COCTMHECHUIMA 1
O600m1eHne u cucTemMaTu3anys 3HaHui 1o reme «HemeTamby.

26 Brruncnenus no ypaBHEHUsIM XUMHUYECKUX PEAKIUi U TEPMOXUMHUYECKHUE 1
pacuérsl

27 'lv_IpaKTI/IIIeCKaSI pabota Ne 3. «Pemenne sxcieprMeHTaIbHBIX 33/1a4 110 TEME 1

Hemeramnst"»

28 KonTponbHas pabora o temam «Metamns» u «Hemerammsny 1

29 Heopranunueckue u opranndeckue KHciaoTel. Heopranmyeckue u 1
OpPTaHMYECKHE OCHOBAHUS

30 Am¢oTepHbIe HEOPraHUYeCKUE U OPraHMYECKHE COEANHEHHUS. 1
I'eneTnyeckas CBSI3b HEOPraHUUECKUX U OPraHUYECKUX BEILECTB

31 Pone xumun B oOecnieueHNH 3K0JI0THIECKOM, SHEPTeTUIECKOM U IMHUIIEBOI 1
0€3011acCHOCTH, Pa3BUTHU MEIHIINHBI

32 [IpencraBnenus o6v 00MIMX HAYYHBIX MPUHLHUIAX IPOMBIIIJIEHHOTO 1
MOJTYYEHUS BAXKHEHIIIHX BEIIECTB

33 UetoBeK B MHUPE BEILECTB M MATEPUAIIOB 1

34 XUMHUS U 3I0pPOBbE UEIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YUYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe oomiecTBo «M31aTenscTBo
«IIpocsemienne»

Xummus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe obmiectBo «M3aaTenbeTBo

«IIpocBemenue»

METOANYECKHUE MATEPHAJIbBI U1 YUUTEJIA

AdanacreBa M.H. Xumus. Paboune nporpammsl. [Ipeamernas munus yueonukos I'.E. Pyn-
suruca, O.I'. @enpamana. 10-11 kinaccer. @I'OC. M.: «lIpocBemieHue»

I'apa H.H. Metonuueckue pekomeraanuu.10 — 11 xi1.M.: «IIpocBemenne»

Tpoerybosa H.I1. [Toypounsie pazpaboTku o xumuu. 10 knacc. K yue6aukam O.C. 'abpue-
nsaHa, ['.E. Pyasuruca. M. «Bako»

Paneuxuit M.A. Jlunaktudeckue matepuaisl o xumud. 10 — 11 kmaccer. M.:
«IIpocBenienue

Ps6oB M.A. CoopHUK 3aa4, ynpaxHeHui 1 TecToB 1o xuMuu. 10 — 11 knaccel. K yueOHuKy
I'.E. Pyasutuca, ®@.I'. ®enpamana "Xumus. 10 knace"”, "Xumus. 11 kmace". @I'OC

«IK3aMeH)

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
www.edios.ru
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