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ITosicHuTeIbHAA 3alIUCKA
Pabouas nporpamma 1o XMMru Ha ypoBHE CPEIHETO 0011ero 00pa3oBaHMs U 00YJarOIUXCsl
10-11-x xmaccoB AHO «Cpenusisi obmeoOpazoBaTenbHasi IIKOJa ¢ yrIIyOJCHHBIM H3ydeHHEM

OTACIIbHBIX IIPEAMETOB UMCHU N.I1. CetnoBoii» pa3pa60TaHa B COOTBCTCTBHH C Tpe6OBaHI/I${MI/II

®denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit

Denepauuny;

e mpukaza MwuHOOpHayku ot 17.05.2012 Ne 413 «OO6 ytBepxkaeHun (enepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa CpeAHero odmero odpa3zoBaHus» (c
W3MEHEHUSMH, BHECCHHBIMHU TTPHKa30M MuHIpocBemeHus ot 12.08.2022 Ne 732);

e rmpukaza MunnpocsemeHust ot 18.05.2023 Ne 371 «OO0 yTtBepxkaeHuu ¢enepaibHOR
00pa30BaTeNbHOM MPOrpaMMBbl CPEIHEr0 OOIIET0 00pa30BaAHUNY;

e 1mpukaza MunnpocsemeHus or 09.10.2024 Ne 704 «O BHECEHUMM U3MEHEHUH B
HEKOTOpbIE IIpuKa3el MuHucTepcTBa ImpocBemieHuss Poccuiickonn  @Denepanny,
Kacaromuecs QenepalbHBIX 00pa30BaTENbHBIX MPOTrpaMM HAYaJbHOrO OOIIEro
o0pa3oBaHMs], OCHOBHOTO 00I11ero 00pa30oBaHUsI U CPEAHETO 00IIEro 00pa3oBaHusy;

e mpukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHM3ali M OCYILECTBICHUS 00pa30oBaTeNIbHON MAESITeTbHOCTH [0 OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HaudaIbHOTO
00111er0, OCHOBHOTO OOIIIET0 U CPEIHEro 001ero 00pa3oBaHus»;

o Konuenuuu npenogaBanus yaue6GHOro npeaMera « XUMus»;

o KoHuenuuu s3xonoruyeckoro oopazoBaHusi B cUCTEME 00I1ero oopa3oBaHus;

e CII 2.4.3648-20 «CaHUTapHO-3MUJIEMHOJIOTHYECKHE TpeOOBaHUS K OpraHu3alusM
BOCIIUTaHUS U 00Y4EHUS, OTABIXA U 03/I0POBJICHUS I€TEH U MOJIOEKHY, YTBEPKAECHHBIX
MMOCTAHOBJICHUEM JIAaBHOT'O CAaHUTApHOTO Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMATUBBI U TpeOOBaHUSA K 0OECIEUEHUIO
Oe3omacHocTy U (wi1M) O€3BpEeTHOCTH JUIsl YeloBeKa (PAKTOPOB Cpeibl OOUTaHUAY,
YTBEPXKACHHBIX TOCTAHOBJIICHUEM TJIaBHOT'O CAHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e yueOHOro IJIaHa CpegHero oodiiero oOpa3oBaHUs, YTBep:kIeHHoro mpukazomM AHO

«COHI mmenn WN.II. Cernosoii» ot 29.08.2025 Ne 52 «O BHeceHMM HU3MEHEHUH B

OCHOBHYIO 00pa30oBaTeIbHYIO IPOrpaMMy CpeTHEro 0011ero 00pa3oBaHusm»;

e (enepanbHOil paboyeli MporpaMMbl 10 yUeOHOMY MTPEAMETY «XUMHsI» 6a30BOT0 YPOBHSI.



PaGouast mporpamMma OpHEHTHpOBaHAa Ha LEJIEBBIC HMPUOPHTETHI, CHOPMYIHPOBAHHBIC B
denepanbHOi paboueil mporpamMe BOCHHTaHUS U B pabodyeil mporpamme Bocnutanust AHO

«COIL umenu U.I1. CeTnoBOi.

OcHOBY MOAXOJIOB K pa3pabOTKe NpOrpaMMbl IO XHUMHUHU, K OIPEACICHHUIO OOIIei
CTpaTeru 0O0y4eHHsI, BOCIUTAHUS U Pa3BUTHUSL O0y4aIOUIUXCA CPEeICTBAaMU y4eOHOro mpeamera
«Xumust» nias 10—-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIECHHOCTH IIeNel, COJEp)KaHUs, pPe3ylIbTaToB OOyUeHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, IOJIydaeMO€ BBITYCKHHUKaMu 00IIe00pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThbeMJIEMOM YacThlo HX oOpa3oBaHHOCTH. OHO  CIYKHUT
3aBEpPIIAIOIIAM JITAllOM pPEATU3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX
LEHHOCTEH, MPUCYIIUX 1IETOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHMsl. DTU IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHKS MHUPOBO33PEHUS M OOIIEH KyIbTYphl YelOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U MPUPOIHOU Cpeje.
Peanusyercs xumudeckoe o0Opa3oBaHHE OOYYAIOIMIMXCS Ha YypPOBHE CPEIHEro OOIIero
00pa3zoBaHus CpeCTBAMH YY€OHOTO IpeaAMeTa « XUMHUSI», COJAEPKAHUE U TTOCTPOEHHUE KOTOPOTO
ompezieNieHbl B MPOrpaMMe MO XUMHUHM C y4€TOM crenu(pUKd HAayKd XMMHH, €€ 3HAuYeHUs B
MO3HAHUM TPUPOJIBI U B MAaTEPUAILHON KU3HU OOIIECTBA, a TAaKXKe ¢ YYETOM OOIIMX IENel H
MPUHIUMIIOB, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSSHHE CHCTEMBl CpEIHEro oO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0cOOYIO POJb B COBPEMEHHOM
[UBUJIM3AIMH, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMHUpOBaHKE PAITMOHAIIBHOTO HAYYHOT'O MBIIUICHUS], B CO3/IJaHNE IIEJIOCTHOTO TIPEICTABICHUS
00 OKpY>KaroIeM MUpe KaK 0 €IMHCTBE MIPUPOIBI U YeTIOBEKa, KOTOpoe (OPMHUPYETCSi B XUMHUH Ha
OCHOBE TIOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3auMoOAEWCTBYS C JPYIrMMH €CTECTBEHHBIMM HayKaMH, XUMHS cTajla
HEOTHEMJIEMON YaCThIO MHPOBOW KYJIBTYPHI, HEOOXOJUMBIM YCIOBHEM YCIICIIHOTO TpyJa |
JKU3HHU KaXJ0To uwieHa oOmectBa. CoBpeMeHHass XMMHUsI KaK HayKa CO3HMaTelIbHasl, KaKk HayKa
BBICOKHMX TEXHOJIOTHH HaIlpaBJIeHAa HA PEUICHUE TII00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeII0BEYeCTBA — CHIPbEBOM, YJHEPTETUUECKOM, MTUIIIEBON, IKOIOTUYECKOM O€30MacCHOCTH U OXPaHbl
3I0POBBSI.

B coorBercTBUM C 00IMMHU HENSIMU U NPUHIUIAMH CpeIHEro olmiero odpazoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YYECHUS) OPHEHTUPOBAHO

MNpEUMYyIICCTBCHHO Ha 06H_IeKyJ'ILTypHy10 MMOATOTOBKY 06yqa10u11/1xc;1, HCO6XOI[I/IMyIO UM Jajd



BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKIIOYCHHUS B JKU3HB COLUYMA,
MPOJIOIHKEHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBnsromuMu  TipeaMeTa «XuMHs» SBISIFOTCS 0a30BbIe Kypchl — «OpraHnuyeckas
xuMUs» U «O01Ias 1 HEOPraHUYeCKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPYKaHUS KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUU 110 HEOPTaHUYECKOW XUMHUH (C BKIIOUYCHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHuYecKoi XumMun. PopMHUpPOBaHKE JTAHHOIN CUCTEMBI 3HAHHUI MTPH
M3Y4YEHUU TpeMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BELIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB M TCOPHI XUMHH.

CrtpykTypa coaepkanust KypcoB — «Oprannueckas Xumus» U «O011ast 1 HeopraHu4IecKas
XUMUS» c(hOpPMHUpPOBAHA B MPOTPaMME 0 XMMHUHM Ha OCHOBE CHCTEMHOTO IMOJXO0/Ja K M3y4eHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHHA Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHUMHUU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHSI OPraHMYECKUX COECIUHEHHH, a
TAKK€ HA YPOBHE CTEPEOXMMHYECKHUX M IEKTPOHHBIX NPEACTABICHHN O CTPOCHUU BELIECTB.
Ceenenusi 00 M3ydaeMblX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHMH. B Kypce opraHnueckoid XUMHUU MOTY4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs MepBOHAYAJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKOW CBSI3H, KIaCCH(PUKAITMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUH.

[Ton HOBBIM yriioM 3peHus B mpeamere «XuMHs» 0a30BOr0 YpOBHSI paccMaTpUBAaeTCs
M3YYECHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUA TEOPETHMUECKUNW MaTtepuan u
(aKkTOJIOTUUECKHE CBEACHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01ass 1 HeOpraHWYECKass XUMUs» O0Yy4YaIOIUMCS MPEAOCTABIISIETCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTMUYECKUX TMO3HIIHIA,
IyO)Ke TMOHSATh HCTOpUYECcKoe H3MeHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieit 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOLIEH.

Ennnas cucreMa 3HaHUN O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOEHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIUSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEKUUMU
KYJIbTYPOJIOTHYECKUA W TIPUKJIQJAHONW XapakTep. OTH 3HAHUA CIOCOOCTBYIOT TIOHHMMAaHHIO
B3aMMOCBSI3M XHMHHU C JAPYrMMH HayKaMH, PACKpPbhIBAlOT €€ pPOJIb B IO3HABATEJIbHOM U
MPAKTUYECKON JEeSITebHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K TpOIECcCy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPHUIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XUMHUEH,

KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus



MHTEJUICKTYaJbHBIX W KCIIEPHUMEHTATBHBIX HCCIICAOBATEILCKUX 3a1ad. B 1menom copepikanue
yueOHOoro mpeamMeTra «XuMUsS» JaHHOTO YPOBHS M3YyUEHUsS OPHEHTUPOBAHO HA ()OPMUPOBAHUE Y
00yJaOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PrIIOCO(DCKUX HACH, TaKUX Kak:
MaTepHaIbHOE SIMHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOTO MUPA, O0YCIOBICHHOCTh CBOWCTB
BEIIIECTB MX COCTABOM U CTPOCHUEM, IIO3HABAEMOCTh IMPHPOJIHBIX SIBICHUH ITyTEM IKCIICPUMEHTA
U pEIICHUS TPOTHBOPEUYHUN MEXIy HOBBIMU (DakTaMH W TEOPETUYCCKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUU B PEIICHUH IKOJIOTUYECKUX TPOOJIEM, a Takke MpoOieM cOepeKeHUS
SHEPreTUYECKUX PECYPCOB, CHIPhS, CO3IaHUsI HOBBIX TEXHOJIOTHI U MaTEPUAIIOB.

B 1utane pemeHusl 3amad  BOCIMTAHMS, PA3BUTUS M COLMAIM3AIUHU  OOYYAIOIIMXCS
NPHUHSITBIE MPOTPAMMON IO XUMHH TOAXOABI K OINPEACICHUIO COJCPKAaHUS U TMOCTPOSHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHUE YHUBEPCAIHHBIX YUEOHBIX NEHCTBUHN, MMCIOIIUX
0a30BoC 3HAUCHHE JUTSI Pa3IMYHBIX BHJIOB JICATEIILHOCTHU: PEIICHUS IPOOJIeM, TOUCKA, aHATN3a U
00paboTkn wH(pOpMaIUK, HEOOXOMMMBIX I TPUOOpPETEHUS OmbITa MPAKTUYECKOW U
HCCJICIOBATEIILCKOM IeATEeIFHOCTH, 3aHUMAIOIICH BaKHOE MECTO B IMIO3HAHUU XUMUHU.

B mpakTuke npernoiaBaHus XMMHAH KaK Ha YPOBHE OCHOBHOTO 00IIIEro 00pa30BaHHUs, TaK U
Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus, IPH ONPEICIICHUHU COICPIKATEILHON XapaKTePUCTUKU
Helell M3y4eHUs IpeIMeTa HAlpaBICHUEM MEPBOCTEIICHHOW 3HAYUMOCTH TPATUIIMOHHO
npu3Haéress  (OPMHUPOBAHME OCHOB XHUMHYCCKOW HAyKHM Kak O0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUICCKON ISATETHHOCTH YEIIOBEKA U KaK OJJHOT'O M3 KOMIIOHEHTOB MUPOBOK
KynbTypbl. C METOAMYECKON TOYKHM 3pPEHHsI TaKOW MOJXOA K ONPENCIICHUIO IIeNiel HM3y4YeHUS
MpeIMeTa SIBISIETCS BIIOJIHE OTMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHHUS TJABHBIMH IESIMH W3YYCHHS MpenMeTa «XuUMUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCSL:

(dbopMUpOBaHHE CHCTEMBbl XHMHUYECKMX 3HAHMA Kak BaKHEWIIEH cocTaBmstoeit
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JiekaT KIIIOYEeBbIE TMOHSATHS,
(dyHIaMeHTATbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE M IMOHUMaHUE
CYIIHOCTH JJOCTYITHBIX 000O0IIEHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

(dbopMUpOBaHHE M PAa3BUTHE MPEICTAaBICHUM O HAYYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHUYECKHX PEaKIWid, HEOOXOJUMBIX I MPUOOPETCHHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEIIECTB U XUMUYCCKUX SBJICHHUH, UMEIONINX MECTO B IIPHPOJIC, B TPAKTUICCKON M TTOBCETHEBHOMN
KU3HU;

pa3BUTHE YMEHHUH U CITIOCOOOB AECSITETLHOCTHU, CBSI3aHHBIX C HAOIIOICHUEM U O0BSICHEHHEM

XUMHUYECKOTO IKCTIEPUMEHTA, COOTFOCHUEM TTPaBMII 0€30MMacHOT0 OOPAIIEHUS C BEIIECTBAMH.



Hapsiny ¢ atuM, copepxarenbHasi XapakTepUCTUKa 1ieJiel U 3a7ad U3ydeHus npeaMera B
porpaMMme 1Mo XUMHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH ITPHOPUTETAMU B
CUCTEeME cpefHero o0miero oopasoanus. CeroHs B MPENoJaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTIAéTCs MPEAIOUYTEHUE IPAKTUUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUeHUsI, OPHEHTUPOBAHHOM
Ha MOJTOTOBKY BBITYCKHHKa 00II€00pa3oBaTEIbHON OpraHU3alliM, BIAJCIONIET0 He HaOOpOM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSIMH AKTUBHOTO
MOJTyYeHUs 3HAHUN Y PUMEHEHUS MX B PEATbHOU KU3HU ISl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ oTUM mnpu M3ydeHHHM NpeaMeTa «XHUMHUS» JOMUHHUPYIOIIEEe 3HAYCHUE
MPUOOPETAIOT TaKue 1eJU U 33/1a4H, KakK:

amanTanus OOydyaromMXCsi K  YCJIOBUSM JMHAMHUYHO  pa3BUBAIOIIETOCS  MHpA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY HPUHATHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

¢dopmupoBanre y OOYdYaIOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHIA),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IUYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS MPOOIIeM,
MOMCKA, aHanmu3a W 00paboTKM HHGOPMAIIMU, HEOOXOTUMBIX IS HPUOOPETEHUS OIbITa
JEeSTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHMMUU, a TaKkKe JUIs OLCHKHU C
MO3HIINN YKOJIOTHYECKOW O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHHu3M YeJIOBEeKa U MPUPOJHYIO CpPey;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00yYaroImuxcs: CHOCOOHOCTH CaMOCTOSTENbHO IPHOOpETaTh HOBbIE 3HAHHUS IO XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTSMH, UCITIONB30BaTh COBPEMEHHBIE HH(OPMAITMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAIN3a Y4eOHOH M HayqHO-TIOMYJISIPHOM HH(pOpMAITH XUMHYECKOTO
COJIepKAHUS;

(dbopMupOBaHHE U pPa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U TIOTHYECKOTO MBILIUICHUS,
HaOJIIOIaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE Yy OOydYarommxcs YOEeKIEHHOCTH B TYMAHHCTHUECKON HaIpPaBIEHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH THoO0aldbHBIX  MPOOJEeM  palloHaIbHOTO
IIPUPOJIOTIONB30BAHNS, TIOMIOJHEHHUS SHEPreTUYECKUX PECYpCOB M COXpPAHEHHS IPHPOTHOTO
PaBHOBECHSI, 0OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHHS K TPUPO/IE M CBOEMY 37I0POBEIO,
a Takke MPUOOPETEHUS OMbITa MCIOIH30BAHUS MMOJYICHHBIX 3HAHUN TSl IPUHSATHUS TPAMOTHBIX
pelIeHU B CUTYAIUSIX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSMHU.

B y4yebHOM mmaHe cpemHero ooimero oopa3oBaHus MPEAMET «XHUMHUs» 0a30BOTO YPOBHSI

BXOJHUT B COCTaB HpeHMeTHOﬁ obnacTn «ECTGCTBGHHO-H&Y‘IHBIG MpEeaAMETBD).



OO6miee uncao 4yacoB, OTBEACHHBIX ISl M3YUYCHUs] XUMHH, Ha 0a30BOM YPOBHE CPETHETO
obmrero obpazoBanusi, coctaBiser 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henenro), B 11 kiacce

— 34 yaca (1 gac B Hezento).

Conep:xanue o0yuenusi B 10 kiacce

Oprannyeckasi Xumus

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[Ipeamer oprannueckol XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYECHHUE B MOJYYECHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHUs opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOkKEeHUA. CTpyKTypHble (OpMYIIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnennie o  kiaccupuKalMu  OpraHMdYeckux  BemecTB. HomeHkmarypa
OpraHMYECKUX COEIMHEHUN (cucreMaTuyeckas) W TpPUBHAIbHBICE HAa3BaHUS BaKHEHIIHMX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YUEHUS BELIECTB U UX MPEBpAILCHU: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHWYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEIEeCTB, HAONIOJCHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJOTMYECKUU psaa. MeTaH u 3TaH — IpocTenue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe M XMMUUYECKHE CBOMCTBA (peaKIIiK 3aMeIIeHHs U TOPEHHUS ),
HaXO0X/IeHUE B IPUPO/IE, TOITYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHH psii. DTUIIEH U NMPONUIIEH — MPOCTENIIINE
MPEJICTABUTENN AJIKEHOB: (M3MYECKHMEe U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATAIIMH, OKUCIICHUS U TIOJMMEPHU3allin ), OTYyYeHHE U TPUMEHEHNE.

Ankanuensl: OyramueH-1,3 u metmnOyraaueH-1,3: ctpoeHue, BaXHEHIINE XUMHUECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMHA psl. ALETUIeH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUS ), TOJyYE€HUE U IPUMEHEHHE.

Apensl. beHzon: cocraB, cTpoeHue, (QuU3NUeCKHe W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAaHMs), MOIYYEHHE M NIpUMEHEeHue. Tonyon: cocmasg, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (Peakyuu 2aio02eHupoOsanus U HUmpo8aHus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIUVIEBOJOPOJaMH,

MMpUHAJIC)KANIUMHA K pa3IMYHbIM KJIaCcCaM.



[TpuponHbIe HCTOYHUKH YTIIeBOOPOAOB. [IpupoaHslii ra3 1 nonyTHBIE HE(TAHBIC Ta3bl.
Heds u e€ npoucxoxaenue. CiocoObl mepepadboTKu HePTH: TEPETOHKA, KPEKUHT (TEPMUYECKHIA,
KaTauTH4eckuil), mmponu3. [IpogykTel mepepaboTku HedpTH, UX NPUMEHEHHE B
HPOMBIIIUICHHOCTH U B ObITy. KaMeHHBIH yroib U MPOAYKTHI €ro mepepadoTKy.

DKCHeprUMEHTAIbHBIE METO/Ibl M3Y4YEHHsI BEIIECTB U MX MPEBPAIICHUI: 03HAKOMIICHHE C

o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HepTb» u «YTomiaby, MoaennpoBanme

MOJIEKYJ YTJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, NPOBEJICHHE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE STUJICHA U U3YYE€HUE €ro CBOMCTB.

Pacuérnble 3agaumn.

Breruncnenuss 1o ypaBHEHHIO XHMHYECKOH peakmuu (Macchl, 00BbEMa, KOIHYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKLIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

Kucnopoacoaepxainye oprannyeckune coeinHeHUs!

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHOI M 3TaHOJ: CTPOEHHE, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaklM C aKTUBHBIMU METaJJIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHHUE),
npuMeHeHue. Bogopoiueie cBsI3u MEXAy MOJIEKyJIaMu cupToB. JleiicTBre MeTaHOoIa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHuoroatoMHbIe CIIMPTHI. OTUIECHTINKOIb U MIMOCPpUH: CTPOCHHUC, (1)I/I3I/ItIeCKI/IC u
XUMHYECKHUE CBOIICTBA (B3aHMO[[€I>'ICTBHC CO IICJIOYHBIMH METAIJIaMH, KAYCCTBCHHAA PCAKIIHUA HAa
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uejoBeka. [IpuMeHeHuWe TauIepUHA U
STUIICHTIIUKOJSL.

@deHOoM: CTpOCHHWE MOJIEKYINBI, (pU3MUecKue M XHMHUYECKHE CBOICTBAa. TOKCHYHOCTH
¢denona. [lpumenenue genona.

Anpaerunpl U Kemownsl. DopManbleruj, aneTalbIerujl: CTpoeHue, (U3NYECKUue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIE pEAKIIHH),
MOJIyYEHHE U IPUMEHEHHUE.

OAHOOCHOBHBIE Ipe/ebHble KapOOHOBBIE KUCIOTHl. MypaBbiHAasl U YKCYCHasi KUCIIOTHI:
CTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBaA, 00MIMeE AJIs KJIacca KUCIIOT, PeaKIus
sTepuduKanmm), TomydyeHHe U npumeHeHue. CrTeapuHOBas U OJIEMHOBAas KHCIOTHI Kak
MNpEaACTAaBUTEIN BbICIINX Kap6OHOBI)IX KUCIOT. MBIIa KaK COJIH BEICIIINX Kap6OHOBI)IX KHCIIOT, UX
MOIOIIIeE IENUCTBUE.

Crnosxuble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ' MAPONH3 CIOKHBIX 3(UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckast poib KHPOB.

VYrieBonbl: cocTaB, KiaccupUKAIUS YIIIeBOIOB (MOHO-, JU- U MOJUcaxapuisl). [ mroko3a

— MpOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3NUYECKHE U XUMHYECKHE



cBoicTBa (B3auMoeiicTBue ¢ ruapokcuaom Meau(Il), okucnenne aMMruaqHbBIM paCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, NPUMEHEHHE,
Oouonoruueckas posb. otocunre3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemiono3a kak npupoiHbeie nmoauMepsl. CTpoeHHe Kpaxmalia U LEeUII0I03bI.
Ouznyeckue U XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKClepUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIECTB M HUX IMPEBpAIICHUN: NPOBEACHHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIIBITOB: TOPEHHUE CIIMPTOB, KayeCTBEHHbIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKUcCieHHe 3TaHoja okcuaoMm wmenu(Il)), MHOroaTroMHBIX
criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(Il)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuja cepedpa(l) u runpoxcunom menu(ll), B3anmozericTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaun.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakmuu (Macchl, 00bEMa, KOJIHYECTBa
MCXOJJHOTO BEIIECTBA WM IPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJAHOIO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

A30Tcojep:xaliie opranuieckue coeuHeHust

AMUHOKHUCIOTBI Kak aM(pOTepHble OpraHuyYecKkue coeAuHeHus. @Dunyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha MpuMepe IiuiuHa). buonornueckoe 3HaueHue
amuHOKucIOT. [lentumst.

benku kak mpuposiHbIE BBICOKOMOJEKYISpHbIE coequHeHus. [lepBuyHas, BTOpuyYHas U
TpPEeTUYHass CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€NKOB: THUAPONU3, JCHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepuMEHTAIbHbIE METO/bl M3Yy4YEHHs BEIIECTB U UX INpeBpallleHui: HaOIoJeHue U
ONHCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHaTypalnus O€JIKOB IpH HarpeBaHUH, LBETHHIE
peakiuu 6eIKoB.

BbicokomosiekyisipHble cOeJUHEHUSA

OCHOBHbBIE TOHSITUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJHUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb ITOJIMMEPHU3ALMHU, CPEOHAA MOJIEKyJspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPHU3ALUs U TOJINKOHICHCALINS.

DKcrnepuMeHTaIbHbIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBpallleHUuii: 03HAKOMIIEHUE C
o0pa31amMu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeamerHblie CBA3U

Peanuszanus MeXNpeaMETHBIX CBA3€M NPU M3yYEHUHU OpraHumdeckoi xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak W

HOHSITI/II\/’I, ABJIIFOINNUXCA CUCTEMHBIMU JJIA OTACJIBHBIX ITPEAMCETOB €CCTCCTBECHHO-HAYYHOI'O ITUKJIA.



OOmre ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: SIBICHHE, HAYYHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHHTE3, KIacCUPUKALUs, TMEePUOJUIHOCTh, HAOIIOJCHNE, W3MEPECHHUE,
AKCIIEPUMEHT, MOJICITHPOBAHHE.

®dwusnka: MaTepusi, SHEPTHsl, Macca, aTOM, DIIEKTPOH, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHB,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BENIECTBA, (PU3MUYCCKIE BEIMIMHBI U SIMHUIBI KX
HU3MEpEHHUS.

buonorus: kimerka, opraHusM, Ouocdepa, oOMEH BEIIeCTB B OpraHu3Me, (HPOTOCHUHTE3,
OMOJIOTMYECKH aKTHBHBIC BeleCcTBa (OCIIKH, YIIICBOIBI, JKUPHI, PEPMEHTHI).

['eorpadus: MUHEpaIbI, TOPHBIE TOPOIBI, TIOJIC3HBIC HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHoOTHS: MUIIIEBBIC TIPOAYKTHI, OCHOBHI PAIlMOHAILHOTO MUTAHUS, MOIOIITHE CPE/ICTBA,
JICKapCTBEHHBIE M KOCMETHYECKHE MTPEenapaThl, MATEPHAIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHIX

BOJIOKOH.

Conep:xanue o0yuyenus B 11 kiacce

OO0mas 1 HeOpraHu4vecKasi XuMusi

Teopernyeckne 0CHOBBI XUMHUH

XuMHUecKuil ayeMeHT. AToM. Slapo aroma, u30TONbI. JEKTpOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHask KOH(UTypaLus aTOMOB.

Ilepnonnueckuin 3akoH u Ilepuoamdeckas cucrema Xumudeckux osnemeHrtos . .
MengeneeBa. CBs3b NEepUOAMYECKOTO 3akoHa M llepuonnueckoil cHUCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOUN TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B PA3BUTUHU HAYKHU.

CrpoeHue BemiecTBa. XHUMHUYECKass CBsI3b. Buabl XuMudeckod CBSI3U (KOBaJIeHTHAast
HEeNoJIsipHasl W TMOJspHas, MOHHas, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUsS KOBaJIEHTHOM
XUMHUYECKON CBSI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHNs. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTtBa MOJIEKYIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsaTre o gucnepcHbIX cucremax. ICTHHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBas 101

BEILIECTBA B PACTBOPE.



Knaccudukanmss HeopraHwdeckux coeauHeHuil. HomeHkmaTypa HEOpPraHMYECKUX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIACCaM.

Xumunyeckas peakuus. Kiaccupukanus XMMHYECKUX peakUil B HEOPraHUYECKOW U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CKoOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pasin4HbIX (hakTopoB. OOpaTUMblE peakLuu.
Xumnueckoe paBHoBecue. DaKTOpbI, BIUSAIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

Onexrponutnyeckas nucconuanus. CuinbHble U cinadble 3nMeKkTponnThl. Cpena BOTHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, 1IE€JI0YHasl.

OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

DKCIEepUMEHTAIbHBIE METO/bl U3Y4YEHHUS! BEIIECTB M MX IPEBPAILECHUI: AEMOHCTpalus
tabnun «llepuoguyeckas cucrtema xumuueckux snaemeHToB [[. U. MennpeneeBa», uzyueHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIJAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IoKEHHE IEPOKCHAA BOJOpPOJa B MPUCYTCTBHHM KaTallU3aTopa,
ONpEeNIeJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKUUU
MOHHOIO OOMEHa), MpOBEJIEHUE NPAKTHUECKON paboThl «BnusHue pasinyHbIX (AKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUM».

Pacuérnbie 3amayn.

Pacu€rbl 10 ypaBHEHUSM XUMUYECKUX PEAKIIMNA, B TOM YNCJIE TEPMOXUMUYECKUE PACUETHI,
pacyéThl ¢ UCMOJIb30BAHNEM TIOHSTHS «MAaccOoBas J10JIsl BEIIECTBAY.

Heoprannueckas xumus

Hemerannsl. Ilonoxenue HemerauioB B Ilepuoguueckoll cucTeMe XUMHYECKHX
sanemenToB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI aromMoB. (Du3nueckue CBOHCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHYECKHE CBOMCTBAa BaXKHEUIIIMX HEMETA/IOB (TaJIOTEHOB, cephl, a3ota, (ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUI).

[IpuMeHeHne Ba)KHENIIINX HEMETANIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenue Meramuios B [lepruoanueckoii cucreMe XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JIOYEK aToMOB MeTayuioB. OOmue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUN DSl HANpsKEHUH

METAJJIOB.



XWMHYECKHUE CBOMCTBA BAXHEHIIMX META/UIOB (HATPUH, KaJWi, KaJbLIUA, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHECHUM.

OO6mre ciocoObl oy4eHUss MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

DKCIEpUMEHTAIIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB W WX NPEBpaAllCHU: H3y4YCHUE
KOJUICKIIMU «MEeTallIbl U CIIaBhI», 00pa3I[0OB HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33124,
HAOJIO/ICHUE W OMHCAHWE JEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA ATIOMUHUS C PACTBOPAMH KHUCJIOT M LIEJIOYEH, KAUeCTBEHHBIC PEaKIUd Ha KaTUOHbI
METaJlIoB).

Pacuérnnie 3amaun.

Pacuérer Maccel BemecTBa WU 00BEMA Ta30B MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIIMHU BEUIECTB, PacdéThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumun B 06ecrie4eHIH 3KOJIOTMUECKOM, YHEPTeTUYECKON U MUIIEBOM O€30M1aCHOCTH,
pa3BuTUU MeAUIUMHEL. [[oHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKITHil.

[IpencraBnenuss 00 OOMmMMX HAYYHBIX MPUHIUNAX MPOMBIIIJICHHOTO MOJyYeHUs
Ba)KHEHIIINX BEIICCTB.

UenoBek B MHUpE BEHIECTB M MaTEPHAIIOB: BAXXHEHIINE CTPOUTEIBHBIE MaTEpHAaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuajbl IJsi SJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHMYeCKHe U MUHEpaJIbHbIC yI0OpEHUS.

XuUMHSL U 370pOBbE YEJIOBEKA: MPaBHJIa MCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENAPATOB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEMapaToB OBITOBOM XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeameTHble CBSI3U

Peanu3arus MexXnpeIMETHBIX CBS3€H MPU M3YUSHUU OOIel U HEeOpraHMYeCKON XUMHUH B
11 xmacce ocymiecTBIsSeTCS Yepe3 MCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHSITHH,
TaK W TMOHSTHH, SBJISIFOITUXCS CUCTEMHBIMH JIJII OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[IAKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE TOHSATHS: HAy4YHBIM (pakT, THIOTE3a, 3aKOH, TEOpHS,
aHaJIN3, CUHTE3, KJIaccu(uKaius, NepuoIMIHOCTh, HAOMI0ICHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE,
HU3MEpPEHHE, SIBJICHHE.

dusnka: martepus, YHEPrus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOTI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIeCTBa, GU3NUYECKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHHS, CKOPOCTb.

buonorusi: knerka, opraHm3M, 3KOCHCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,

BUTaMHHBI, oO0MeH BCIICCTB B OpraHu3Me.



I'eorpadus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAeMbIe, TOTINBO, PECYPCHI.

TexHonmorus:  XMMHUYECKass  MPOMBIILIEHHOCTh,  METALTyprusi,  MPOU3BOJCTBO
CTPOUTEINBHBIX MAaTEPUATIOB, CEJILCKOX031CTBEHHOE MPOU3BO/ICTBO, MUILIEBASI TPOMBIIIUIEHHOCTb,
dapmaiieBTUYECKasT ~ MPOMBIILICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX  IPENnaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasos, AIIEKTPOHHAS MIPOMBIIIJICHHOCTB,

HaHOTCXHOJIOTHH.

IInanupyemMble pe3yJibTaThbl OCBOEHHUSI MPOIrPaAaMMbI 110 XMMHH HA YPOBHE CpeIHEro
001ero oopazoBaHus

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYUYAIOITUMUCS
porpaMM CpeaHero ooOmiero odpa3oBaHUs (JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboTKU IJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBercTBUM C CUCTCMHO-ACATCIbHOCTHBIM HOAXOAOM B CTPYKTYPC JUYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeIMeTa « X UMHsI» Ha YPOBHE CpeIHETo 00111ero 00pa30BaHUsl BbIICIICHbI
CJIETYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOUIMMUCS POCCHMCKON Tpa)KIaHCKOW HJACHTUYHOCTH — FOTOBHOCTU K
CaMOpPa3BHUTHIO, CAMOCTOSTEIIBHOCTH H CAMOOITPEICIICHHIO;

HaJIMYnC MOTUBAIINN K 06y‘-IeHI/IIO;

L[eJICHANPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKJIEHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUN 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JESITEIHLHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU HGHOCTHOﬁ CUCTEMEC XHUMHYCCKOTI'O
o0Opa3oBaHuUS;

HaJIM4YMe TPABOCO3HAHMS JKOJOTUYECKOW KYNBTYphl M CIIOCOOHOCTH CTaBUTh UENU U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIngHocTHLIE PE3YIbTATBl OCBOCHUA IMMPEAMCTA «XuMuU» JOCTUTAKOTCA B CAUHCTBEC
yueOHOM M BOCHUTATENLHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU,
COLIMOKYNIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd POCCHUHCKOTO
TpaXXJIaHCKOI'O O6H.[€CTB3, NOPUHATEIMU B O6HI€CTB€ HOpMaMH H© IIpaBUJIaMMU IIOBCACHMU,
CIIOCOOCTBYIONTUMH TIPOIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS
JUYHOCTH 00YJarOIIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUsS» OTpaxkaroT chopMHUpPOBAHHOCTH
OnbITa MO3HABaTEILHOM U HpaKTI/ILIeCKOfI JCATCIIBHOCTHU 06yqa}0mp1xcs[ 110 p€ain3anuu MPUHATBIX

B 0011I€CTBE IIECHHOCTEH, B TOM YHCJIC B YACTH:



1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs 00YUYAIOITUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAKEHUS K
3aKOHY W MPABOMOPSIIKY;

MPEACTABICHUS O COIMMAIBHBIX HOpPMaxX M MpaBUIaX MEKIWYHOCTHBIX OTHOIICHUNA B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU JIEATEIBHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATEIIBHBIX 33]1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI JPYTUX
MIPU aHAJIM3E PA3TMYHBIX BUAOB YUYCOHOU JIeATEILHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAydYHOMY HACJICIUI0 OTEYECTBEHHOUN
XHMUH;

YB)KEHUS K MPOLIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHDKEHHUS HAYKU €CTh PEe3YNIbTaT JUIUTEIBHBIX HAOJIOICHUM,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTIOMCKOB, TOCTOSTHHOTO TPYAA YYEHBIX U TPAKTHKOB;

MHTEpeca U TIO3HABATENbHBIX MOTHBOB B IMIOJIYYEHHU U TIOCIEAYIOIIEM aHaju3e
WH(pOpMaIUK O MEPETOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHON XHMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHHUS,

CIIOCOOHOCTH OIIEHMBATh CUTYyallUW, CBSI3aHHbIE C XHUMUYECKUMHU SIBICHUAMU, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJCHUE W TOCTYIKH CBOMX TOBAPUIICH C IMO3HUINN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIIEICTBUN ATUX MOCTYIKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBb:

MMOHMMAHUS I[EHHOCTEH 310pOoBOro W 0Oe30MacHOro olpa3a >KW3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3]I0POBBIO;

coOmroieHus mpaBuil 0e30MacHOro OOpaleHus] C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYIOBOU IS TEIHHOCTH;

MMOHVMMAHHUS IIEHHOCTH TPAaBWJI WHIUBUIYATHPHOTO W KOJUIGKTHBHOTO O€30ITacCHOTO
MOBEJICHUS B CUTYAIUSAX, YTPOXKAIONIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUs TOCJEICTBUN W HEMPHUATHS BPEIHBIX MPUBBIUEK (YHMOTPEOIEHUS aTKOTOJIS,
HApKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocniuTaHus:



KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEI0BAaTEIbCKOW JEeSTENIbHOCTH,
0O0I1IeCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUWH MPaKTUYECKUX 3aJad COLUAJIbHOMN
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY M3y4YeHUIO MpodeccHil pa3iuyHOro poja, B TOM 4YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXEHUS K TPYLY, JIIOJSIM TpyZa U pe3yJbTaTaM TPYI0BOH JAESITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBHAYAJIbHON TpaeKTOpUU OOpa3oBaHUs,
Oynyuieil nmpodeccun M peain3anuu COOCTBEHHBIX KMU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEl 00IIeCTBa;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTHUYECKHU 11E1I€CO00Pa3HOr0 OTHOLIEHHS K PUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHMMAHUS TTI00ATLHOTO XapaKTepa IKOJOTUUECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUs HEOOXOIUMOCTH UCIIOJBF30BaHUS JOCTHKEHUI XUMUH JIJISl PELIeHHs BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HEMPUATHS JACUCTBUHN, MPUHOCAIINX BPEI OKPYKAIOIICH MPUPOJHOU Cpeje,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJIOTUYECKUE TMOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U MPEJOTBPALLATh UX;

HaJU4Usl PA3BUTOIO SKOJOTMYECKOTO MBILUIEHUS, HKOJIOTHYECKON KYJIbTYphl, OIBITA
NESATETLHOCTH  DKOJOTUYECKOM HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

MOHUMAaHUS CTeUM(UKH XUMUU KaK HAayKd, OCO3HaHUA €€ poiu B (OPMUPOBAHUU
paIoOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
penIeHr TPOoOIeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHU JJISi COBPEMEHHOW IWBWIHM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPABICEHHOCTH M BAXKHOM pPOJIM B CO3JIaHUU HOBOU 0a3bl MaTepUabHON
KYJIbTYpbI, PEIIEHUU TJIO0ATBHBIX MPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,

OSHEPTreTUYECKOW, THUIIEBOM W DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHU MEIUIUHBI,



00ecIeueHnH yCIOBUN YCTICIITHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjeHa
00111eCTBA;

eCTeCTBeHHO-HaquOﬁ I‘paMOTHOCTI/II IIOHUMAaHUA CYIJ_[HOCTI/I MCETOAOB IIO3HAHMHA,
HCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IMOJIy4aeMble 3HAHUS IS
aHajan3a ¥ OOBSICHEHHUs SBJICHUN OKPYKAIOUIEr0 MUpa U NMPOUCXOMAIIUX B HEM H3MEHEHUH,
YMeHI/IS'I ncJiaTb 06OCHOBaHHBIe 3aKJIFOUYCHUS Ha OCHOBE Hay‘-IHBIX q)aKTOB U UMCHOIIIUXCA TAaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIFHO UCIIOJIB30BATh XUMUYECKHUE 3HAHUS JIJIs1 pEeIISHUS TIPOOIeM
B PCATbHBIX KU3HCHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO ¥ UCCIIEI0BATEIbCKON eI TEIbHOCTH,

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpPa30BaHUIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TMIOJIY4YCHMIO HOBBIX 3HAaHUM MO XHUMHH B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMH;

MHTEpECa K OCOOCHHOCTSAM Tpyda B pa3IUuHBIX cdepax mnpodeccCHnoHaTbHON
JIEITEILHOCTH.

MertanpeamMeTHble pe3yJibTaThl 0CBOEHHS Y4eOHOro npeaMera «XuMHs» HA YPOBHe
cpeaHero o61ero 00pa3oBaHus BKJIOYAIOT:

3HAYUMBIC TJIs1 (1)OpMI/Ip0BaHI/I$I MI/Ip0B033p€HI/I$I O6yanOHIHXC$I MG)KI[I/ICHI/IHJII/IHapHI)IC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, Hay4HbIH (akT, IPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIE ydeOHbIE  JIEUCTBUS (mo3HaBaTeNbHEIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHHe (QYHKIMOHATHHOH TPAaMOTHOCTH U
COLIMATTLHOM KOMITETEHITHH 00YJaroIInuXCs;

CIIOCOOHOCTh ~ OOYYArOIIUXCsl ~ MCIOJIb30BaTh  OCBOCHHBIE  MEXKIHUCIMILUIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUA M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPAKalOT OBIAJCHHE YHUBEPCAIBHBIMH YUeOHBIMU
II03HaBaTCJIIbHBIMU, KOMMyHI/IKaTI/IBHBIMI/I 158 pel"y.]'IﬂTI/IBHI)IMI/I )IGfICTBHSIMI/I.

OBJIaZIeHl/Ie yHuBepca.m,Hban y‘leﬁﬂblMI/l Mo3HaABaTCJIbHBIMHU l]CﬁCTBI/IﬂMPI:

1) 6a3oBble JIOrUYecKHe AeiCTBUS:

CaMOCTOSITENTFHO (HOPMYJIUPOBATh W aKTYaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE e&

paccMaTpHBaTh;



ONpEACIATh LENIU JEATCIBHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUM HUX JOCTH)KCHHS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C MIOCTAaBICHHBIMU LIENSIMU;

HCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOI'O MBIIIEHUS — BBIICIATDH
XapaKkTepHble INPU3HAKK IOHATHMM W YCTaHABJIMBATH WX B3aUMOCBA3b, HCIOJB30BaTh
COOTBETCTBYIOLIUE MTOHITUSA AJIs1 OObSCHEHMSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUHU JJIS KIIACCH(PHUKALINN BEIIECTB U XUMHUECKUX PEaKIINH;

yCTaHaBJIMBAaTh NPUUYMHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMU SIBICHUSIMY;

CTPOUThH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIC, [EIYKTUBHBIE, IO aHAJOTHH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IIPUMEHSTH B IIPOLIECCE [TO3HAHUS, UCIIOIb3YyEMbIE B XUMUM CHMBOJIMUECKUE (3HAKOBBIE)
MOJIeIH, IPe0OPa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (opMyna, YypaBHEHHME XHUMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABIICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

dbopMynHpoBaTh UENM W 3a7adydl  MCCIEIOBAHMSA, HCIONB30BaTh IIOCTABICHHBIE |
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIaJIETh HaBBIKAMHM CaMOCTOSITEJIBHOTO IIJIAHUPOBAaHUS W IPOBEACHUSA YYECHHMYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yiabTaT, (opMyaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

MpPUOOpPETaTh OMNBIT YYEHUYECKOW HCCIeA0BATEIbCKONM M MPOEKTHOW MAESITEeIbHOCTH,
IPOSBISATH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJ0B [TO3HAHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHPOBATLCS B PA3IUYHBIX HCTOYHMKAX HHGOpManuu (HAy4HO-TOMYJSpHas
JuTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIIpaBOuYHble Mocolus, pecypchl MHTepHeTa),
aHaATM3UPOBATh MH()OPMAINIO PA3TUYHBIX BUA0B U (OPM NPEACTABICHUS, KPUTUIECKH OLICHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GbopMynupoBaTh 3alpochl U MPUMEHSATh pa3jIMYHbIE METOAbl MpPHU IMOUCKE U O0TOOpe

uH(pOopMaLi, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;



IIPUOOPETATh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBbHYIO ()OpMY MpecTaBIeHUs HHPOPMALUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCIOJb30BAaTh HAy4YHBI S3bIK B KauecTBE CpEeACTBAa IpH paboTe ¢ XUMHUYECKOH
uHpopMaLuell: MPUMEHSATh MEXKIpeIMEeTHbIe ((U3NYEeCKUe M MaTeMaTHYeCKUE) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HAJIATHOCTH.

OgJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3aJaBaTh BOIIPOCHI M0 CYIIECTBY OOCYX/1aeMOW TEMBI B XOZ€ AUAIOTa U/WIN AUCKYCCHH,
BBICKA3bIBaTh HJEH, (POPMYIHMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO  BBITIOJTHEHUS
IpEeUI0KEHHOH 3a/1a4H;

BBICTYNaTh C MpE3eHTalUeil pe3ylbTaToOB IMO3HABATENbHON JEATENbHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUH XHMHUYECKOTO
AKCIIEPUMEHTA, IPAKTUUYECKOM pabOThl IO HCCIEJOBAHMIO CBOMCTB H3y4aeMbIX BEILIECTB,
peanu3aluy y4eOHOro mnpoekta U (OpMyIMpPOBaTH BBIBOJbI 10 pPE3yJIbTaTaM INPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacCOBaHMSI ITO3ULMI B X0/1€ 00CYXIeHUSI U 00MEHa MHEHUSIMU.

OgJaieHne YHUBEPCAJIBLHBIMH PeryJsiTUBHbIMU 1€ CTBUSIMM:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYLIECTBIIATH CBOIO IO3HABATEJIbHYIO JAESTEIbHOCTD,
onpenenss e€ eau M 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii aropuT™ JIeHCTBUN MpU BBINOJHEHUH Y4EOHBIX M HCCIIEOBATENIbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOJyYEHHUS] HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEAKIIHAIX;

OCYILIECTBISATh CAMOKOHTPOJb CBOCH JIEATENTPHOCTH Ha OCHOBE CaMoOaHajau3a M
CaMOOLIEHKH.

IIpenmeTrHble pe3yJibTaThbl 0CBOEHHS IPOrPaMMBbI CpeHero 001ero 0opa3oBaHus 1o
XMMHMH Ha 0a30BOM YpPOBHe OpHEHTHPOBAHbI Ha oOOecCHeYeHUue MPEeUMYIIECTBEHHO
o01m1eo0pa3oBaTeIbHOM U OOLIEKYAbTYPHOM MNOArOTOBKM oOy4aromuxcsd. OHH  BKJIIOYAIOT
cneunduyeckre s ydeOHOro mpeaMera «XUMHUs» HaydHble 3HAHMS, YMEHHUS M CIIOCOOBI
JEVCTBUH IO OCBOCHUIO, MHTEPIPETAIMU U TIPeoOpa30BaHUIO 3HAHUI, BHIBI IEATEITHLHOCTH TI0
MOJYYCHUI0 HOBOTO 3HAHWS M TPHMEHEHHWIO 3HAHWH B Pa3IMYHBIX Y4EOHBIX M PEaTbHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX ¢ XUMHEH. B mporpamMme 1o XMMuu rnpeiMeTHbIE pe3yIbTaThl
IPEeJCTaBJICHbI 110 T0JIaM U3y4YEHUSI.

K konmy o0yyenuss B 10 kJjacce mnpeaMeTHble pe3yJbTaThbl OCBOEHHUSI Kypca

«Opra}mquKaﬁ XUMHUSD) OTPpaAKAIOT:



c(hOPMHUPOBAHHOCTh TPEACTABICHUH O XHUMHUYECKON COCTaBISAIOINICH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XUMHUH B TO3HAHUM SIBJICHUN MNPHPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHus: IPaKTHUYECKUX 33/1a4 U SKOJIOTM4YeCKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHON Cpene;

BJIAJICHUE CHCTEMOM XMMHWYECKUX 3HAHHI, KOTOpas BKJIIOYAET: OCHOBOIIOJArAOIINE
MOHSTHS (XUMUYECKUI AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa, MOJICKYJia, BaJICHTHOCTD,
JEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBsA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YITIEpPOJHBIA  CKeJNeT,
(GyHKUMOHATBHAS TPYIIA, PaguKal, HW30MEpHUsi, U30MEpbI, TOMOJOTUYECKHH psi, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJIEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COEIMHEHNUS); TCOPUU U 3aKOHBI (TEOpHUsl CTPOSHUSI OPraHUy €CKUX
BemectB A. M. byTtiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHUA, JIC)KAIIUMC B OCHOBC ITOHHMMAHUA
MNPUIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX ﬂBHCHHfI, q)aKTOJIOFI/IIIeCKI/Ie CBCACHUSA O CBOfICTBElX,
cocTaBe, OJMy4YeHUHU U 0€30MaCHOM HCIOJIB30BaHUHU BAKHEHUIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JESATENbHOCTH YEI0BEKA;

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BBIABJIATH XapPAKTCPHBIC IIPU3HAKHU HOHﬂTHﬁ, YCTaHaBJIMBATb
HX B3aMMOCBA3b, UCII0JIb30BATh COOTBCTCTBYIOIIUEC TOHATUSA IIPU OIIMCAHUHN COCTaBa, CTPOCHUA U
MIPEBPAICHUI OPraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMUYECKYI) CHUMBOJIHMKY I COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON) GOpMYJT OPraHNYECKUX BELIECTB
n ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ, H3roTaBJIMBAaTb MOJCIIM MOJICKYJI OPraHMYCCKHUX BCHICCTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHM yCTaHABINBATH MPUHAITIC)KHOCTh U3YYEHHBIX OPTaHHUECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K OMNpPEAeNEHHOMY KJAcCy/Tpymnmne COoeauHEHUN
(YrieBoopoapl, KHUCIOPOJ M a30TCOJAEpXAIINe COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeIUMHEHUs), JaBaTh UM Ha3BaHusa Mo cuctemarndeckoil Homenkinatype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTNEIbHBIX OPTaHMYECKHUX BEIIECTB (STHJICH, MPOTMHIIEH,
aleTUJICH, ATUJICHTJIMKOb, TIUIEpHH, (EeHo, (hOopMaNbAeTH], aneTalbJIerua, MypaBbHUHAs
KHCJIOTA, YKCYCHasl KHCIJIOTa, OJICMHOBAs KUCJIOTA, CTEApPHHOBAs KUCJIOTA, TIOK03a, (GPYyKTO3a,
KpaxmMaJ, IeJITI0103a, TJIULHH);

c(hOPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XMUMHUYECKOW CBS3M B OPTaHHMYECKUX

COEIMHEHUSX (OJIMHAPHbBIE U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSATH IOJIOKEHUS TEOPUU CTPOCHHSI OPraHMYECKUX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS; 3aKOH COXPAaHEHUSI MacChl BEIICCTB;

chOpMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh COCTaB, CTpPOeHUE, (Qu3nveckue u
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPECTaBUTENICH PA3IMUHbBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramuen-1,3, Oensod,
METaHOJ, dTaHOJ, YTHJICHTJIUKOIb, TIUIEPHH, (PEHON, aleTalbIeTH1, MypaBbUHAs U yKCYCHAas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0I03a, aMHUHOYKCYCHAas KHCJIO0Ta), WIIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX pEaKLUUd C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYI;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTEPH30BaTh MCTOYHUKH YTIECBOJOPOIHOTO CBHIPBS
(HedTb, TMPUPOIHBIA Ta3, Yrojib), CIOCOOBI WX MEPepadOTKU M MPAKTHUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh yYMEHUU MPOBOJUTH BBIUUCICHHUS TI0 XUMHYCCKHM YPaBHCHHSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WIIM MPOTYKTA PEAKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOI 3HAaHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHMHU TPH H3YYCHUHM BEIIECTB W XUMHYCCKHX SIBICHHUM
(HaOnroficHWe, W3MEpPEHHUE, OSKCIICPUMEHT, MOJACIUPOBAHNE), HCIIOIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JJIsl IPUHATHUS PEUICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIO/IaTh TIpaBUJjIa MOJB30BAHMS XUMHUUECKOU MOCYION U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBUia OOPAIEHUS C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBHIMOJTHATH XUMHUYECKUN JKCIEPUMEHT
(IpeBpaleHus OPraHUIeCKUX BEIISCTB MPU HArPEBAaHUU, MOJyYEHUE ITHIICHA U U3YYCHHE €T0
CBOICTB, KAYECTBCHHBIC PEAKIIMH OPTAaHWMYECKUX BEIICCTB, IcHATYpaIys OSITKOB IPU HArPEBaHUH,
[[BETHBIE peakliiuy OEIKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHUKU 0€30MTaCHOCTH MPH 00paIlieHuu
C BelIeCTBaMH U JaOOpaTOpHBIM O0OPYIOBaHHEM, MPEICTABIATH PE3YyNbTaThl XUMHYECKOTO
9KCIIEPUMEHTa B (DOpME 3alucH YpaBHEHHWU COOTBETCTBYIOIIUX peaKIuid W (HOPMYIHPOBATH
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHUECKH aHAIM3MPOBATh XMUMHUYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaccoBOi nH(popmaiiu, UHTEpHET U APYrux);

c(hOpMHUPOBAHHOCTh YMEHUW COOJ0/IaTh TpaBWja HSKOJIOTHYECKH IIeJIeCO00pa3HOTro

IIOBCACHHUS B 6I)ITy n pr,)]OBOﬁ ACATCIIBHOCTH B MLEIAX COXPAHCHHUA CBOCro 30POBbBA U



OKpYKalolllel MpUPOJHON CpEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUSA HA KUBBIE OpPraHU3MBbI
OHpelleJIéHHI:nIX OpPTraHNYCCKHUX BCHICCTB, IMOHHWMAA CMBbICI IIOKa3aTCJIsd HI[K, IIOSJACHATH Ha
pUMepax CrocoObl YMEHBIICHUS M MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEeKa;

JUIs 00YYarOIIMXCSl C OTPAaHMYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI: YMEHHE IMPUMEHSTH
3HAHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAAaX IMO3HAHUS BCIICCTB U XUMHUYICCKUX SIBJICHI/II;'I;

JUIS CHEMBIX W CIIA0OBHIANIMX OOYYAIONIUXCS: YMEHHE HCIOJb30BaTh pelbedHO-

TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmyi.

K xoHny o0y4yenust B 11 ki1acce npeaMeTHbie pe3yabTaThl 0CBOeHHA Kypca «O0mas
1 HEOPraHMYecKasi XUMHUSD 0TPAKAKOT:

C(OPMHPOBAHHOCTh MPEACTABICHUN: O XMMHUYECKOH COCTaBISIOIIEH €eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHU B TO3HAHUM SIBICHUH NPUPOIbI, B (HOPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM Maiist
pelIeHHs TPAKTUUECKHX 3a7a4 ¥ KOJIOTM4eCKH 0OOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJIHON Cpeie;

BJAJICHUE CHUCTEMON XMMHYECKHUX 3HAHWH, KOTOpas BKIJIIOYAET: OCHOBOINOJArarolue
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHMCIICHMs, XHMMHUYECKas CBs3b (KOBaJICHTHas, WOHHAs, METAJUINYecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAsT ~ PEIUETKA, TUIIBI ~XMMHMYECKHMX  PEAKLUUH, PacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SIEKTPOJIUTHYECKAsT JUCCOLMAIUS, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUIECKON
quccouuanuy, nepuoanueckuil 3akol . M. Menzaeneesa, 3aKOH COXPAaHEHUsI MACChl BEIIECTB,
3aKOH COXPaHEHHs M TPEBPALICHUs SHEPrHM MPU XMMUYECKMX PEaKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JieXkKalllue B OCHOBE MOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUHU, (PAKTOJIOTUUYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUU M 0e30MacHOM MCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHX BEIIECTB B
OBITY M MPAKTUUYECKON AEATEIIbHOCTH YEIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISTH XapaKTepHbIE MPU3HAKU MTOHITHH, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIME MOHATUS MPU ONMHMCAHUUM HEOPTraHUYECKHUX
BELIECTB U UX NPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY Uil COCTABIICHHS
dbopMyn BeHIECTB W YypaBHEHUN XUMHUYECKUX PEAKIHI, CHUCTEMaTHUYECKyl0 HOMEHKJIATypy

(IUPAC) u TtpuBHanbHbIE Ha3BaHMs OTIEJIbHBIX HEOPTaHWYECKUX BeEIIeCcTB (yrapHblii ras,



YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HErami€Hash W3BECTh, IMUTbEBAs COAA, MHUPUT U
Apyrue);

c(OPMHPOBAHHOCTH YMEHUH ONIPENENIATh BAJICHTHOCTh U CTETIEHb OKUCIICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PAa3IMYHOIO COCTAaBAa, BUJl XMMHUECKOM CBSI3H (KOBaJCHTHAsI, NOHHAs,
MeTaJIJINYecKasi, BOJOPO/IHASA) B COCAMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKU KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(OpPMHUPOBAHHOCTh YMEHUI yCTaHABIMBATH MPUHAIIICKHOCTH HEOPTAHUYECKUX BEILIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe CoeTuHEeHUN (IPOCThie BEellecTBa — METAJUIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

cOpPMUPOBAHHOCTh YMEHUW pPACKpBIBATh CMBICT Tepuoanueckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATh €ro  CUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKIIUU;

cOPMHPOBAHHOCT, YMEHUH XapakTEpU30BaTh OJJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoznos [leproauueckoii cuctemMbl XuMuueckux 3nemeHTos /1. U.
MeHnzeneeBa, HCIHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUs CBONCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEMHEHUH MO nepuogaM U rpynnam Ilepuoguyeckoil cucteMbl XUMUYECKHX AemeHToB 1. U.
Menneneena;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKUX BEILECTB pPAa3IUYHBIX KJIACCOB, IOATBEPXKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJIy HEOPraHWYeCKHMMM BEIIECTBAMM C IIOMOIIBIO YPAaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATh XUMHUECKUE PEAKIMU MO PA3TUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3((eKTy peakiuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCcTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTABIIATh YPABHEHUS PEaKUi pa3InYHbIX TUIIOB, IOJHbBIE
U COKpallléHHbIE YpaBHEHHUS PEAKIMH MOHHOTO OOMEHa, YUHUThIBAs YCIIOBHs, NMPH KOTOPBIX 3TH
peakLuuy UIYT 10 KOHILA;

c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIMH, IMOATBEPKIAIONINE KadeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHX BEIIECTB, pPACIO3HABATH ONBITHBIM INYTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTH YMEHHMI PAaCKPBIBATh CYLHTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;



C(OPMHUPOBAHHOCTb YMEHUH OOBSCHSITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakul OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHEIIHero Bo3aelcTBus (npunuun Jle [lartense);

C(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMHUYECKHE IPOLIECCHI, JIEKAIIUE B
OCHOBE IPOMBIIIUIEHHOTI'O MOJY4YEeHUsl CEPHOM KHUCIOThI, aMMHUAaKa, a Takke chOpMUPOBAHHOCTh
npecTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJieMax XHUMHUYECKOTO
IIPOM3BOJICTBA;

C()OPMHUPOBAHHOCT YMEHUH NPOBOAMTH BBIUUCIEHUS C MHCIOJb30BAaHUEM IOHSITUA
«MaccoBas JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOIIEHUH Ta30B IpU XMMHUYECKHX
pEaKIMAX, MacChl BEIIECTBA MM 00BEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOTO () (deKTa peakuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BEILIECTB, IPEBPAILEHHS U COXPAHEHUS YHEPIUY;

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh IPaBUIA MOJIb30BAHUSA XUMHUECKON MOCYION U
71a00paTOpHBIM 000PYIOBAaHHEM, a TAK)KE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OIIBITOB;

Cc(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBAaTh M BBINOJIHATH XUMHYECKUH SKCIIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIHLHOTO HHIUKATOPA, BIMUSHUE PA3IUYHBIX (AKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIWH, PeaKIMd HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cyibdar-, kapOOHAT- U XJOPUJI-aHUOHbI, HA KaTUOH aMMOHMS, pEIIEHUE HKCIEPUMEHTAIbHBIX
3agad no temMam «Metamisl» U «HemeTtamibl») B COOTBETCTBMH C IpaBWIIAaMU TEXHUKU
0€30MacHOCTH MpHU 00pallleHNH ¢ BEIECTBAMU U JIAOOPaTOPHBIM 000PYAOBAHUEM, ITPEJICTABIATh
pe3yabTaThl XMMHYECKOTO OJKCIIEPUMEHTa B (hopMe 3amucH ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHUECKH aHAIW3UPOBATh XMMHUYECKYI0 HH(OPMALHIO,
MOJTy9aeMYyI0 U3 pa3HbIX HCTOYHHKOB (CpPEICTBA MAaCCOBOW KOMMYHHMKaNNU, IHTepHET U ApyTriux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOAATH TMpaBHJa HKOJOTUYECKH IIEIECO00Pa3HOTO
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENSIX COXPAHEHUs CBOErO 370POBbI U
OKpY’Karolled MPUPOAHOM Cpelbl, 0CO3HABaTh OMACHOCTh BO3/EHCTBHS Ha YKUBBIE OPraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIc mokasatens [1/IK, moscHiaTh Ha mpuMepax crocoOb!
YMEHBIICHHUS U MPEIOTBPAILCHIS UX BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YeJIOBEKa;

Ui 00yYaroIuXcs ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHUE NMPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL  CIIETIBIX W CIA0OBHASIINX OOYYAIOIIMXCS: YMEHHME WCIOJIb30BaTh penbedHO-

TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMmuyeckux Gpopmyi.



B ¢denepanpHbIX W pervoHaNbHBIX MpOLEAypax OILEHKHM KadecTBa 0Opa3oBaHUs
UCTIONB3YETCSl TepeueHb (KoAuQuKaTop) paclpeieNeHHBIX M0 KIaccaM MPOBEPSIeMBIX
TpeOOBaHU K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPETHET0 00IIEro

06p330BaHI/I${ 1 DJIEMCHTOB COACPKAHUA 110 XUMUH.

[TpoBepsiembie TPeOOBAaHUS K pe3ylbTaTaM OCBOSHHSI OCHOBHOM

obOpazoBarenbHOM nporpaMmsl (10 kiacc)

Kon [IpoBepsiembie IPEAMETHBIE PE3YJIBTAaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrpaMMBbl CpeTHEro 00I1Iero 00pa3oBaHUs
pe3yabTrara
| TeopeTnueckre OCHOBBI OPraHUYECKOM XUMUU
1.1 ChopMupoBaHHOCTh TPEACTABICHUN O XWMHYECKOW COCTaBISIOMICH

€CTECTBCHHOHAYYHOU KapTHHBI MUpPA, POJIA XMMHUHU B IIO3HAHUM SBJICHUU
Opuposabl, B (OPMHUPOBAHUHM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
(YHKIMOHAIBHOM  IPaMOTHOCTH,  HEOOXOIMMOW 1 pelleHus
IPAKTUYECKUX 3aJad M DKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHUS K

CBOEMY 3/I0POBBIO U MPUPOAHOM Cpefie

1.2 Bnagenue cucteMol XMMHUYECKHX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraroIIre ITOHATHS (Monekyna, BAJICHTHOCTb,
ANIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAst Macca, MOJISIPHBIN 00beM, YITIEPOAHBIN CKeTeT, PyHKIIMOHAIbHAS
rpynna, pagukai, H30Mepusi, U30MEPhl, TOMOJIOTUYECKUH PsJI, TOMOJIOTH,
YTIIEBOJIOPO/IbI, KUCTIOPOI- U a30TCOAEPKAIINE COSTUHEHUS, OMOTIOTHYECKI
aKTUBHBIC BeIeCTBa (YIVIEBOABI, JKUPBI, OEJIKH), MOHOMEp, MOIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKY/ISIPHBIE COCIMHEHHS ); TEOPUU U 3aKOHBI
(Teopus XMMUUYECKOTO CTPOEHHS opraHndeckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XUMHUH, (PAKTOIOTHUECKHE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOMyUYEHUHU U O€30M1aCHOM UCTIOIh30BAHUH
BOXHEUIITUX HEOPTAHMYECKUX W OPTaHMYECKUX BEIIECTB B OBITY U

HpaKTI/I'-IeCKOI\/'I JCATCIIBHOCTH YCIIOBCKaA

1.3 CdopMHpOBaHHOCTh YMEHUN BBISBIATH XapaKTEPHbIE MPU3HAKK MOHATHH,




YCTaHABIUBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHATHUS
IpU ONHCAHWU COCTaBa, CTPOCHUA M TMPEBPALICHUN OpraHMYeCKHX

COEIUHEHUN

1.4

c(hOpMUPOBAHHOCTh YMEHHMM HCMOJIb30BATh XUMUUYECKYIO CUMBOJIUKY JJIs
COCTaBIIGHUSI ~ MOJIEKYISPHBIX U CTPYKTYpHBIX  (pa3BepHYTOM,
COKpAIIIEHHOM) (OPMYII OPTaHHUECKHUX BEIIECTB U YPABHEHUI XUMUYCCKUX
peaKkiuii, U3roTaBIMBaTh MOZEIU MOJIEKYJI OPraHMYECKHUX BEHIECTB IS

HIUTIOCTpAUA UX XUMHUYCCKOT'O U ITPOCTPAHCTBCHHOI'O CTPOCHUA

1.5

ChopmMupoBaHHOCTh YMEHUH YCTaHABINMBATh MPUHAIIE)KHOCTD U3yYCHHBIX
OpraHMYEeCKHX BELIECTB MO MX COCTaBYy M CTPOEHUIO K OIpPEACIICHHOMY
Kjmaccy  (rpymnme) — coeduHeHwi  (YIIeBOAOPOABI,  KHCIOpON U
a30TCOZIEpIKALLIME COEAMHEHHUS, BBICOKOMOJEKYISIPHbIE COEIUHEHUS),

JlaBaTh UM Ha3BaHUs 1o cucremarnyeckoit Homenkiarype (IUPAC)

1.5

ChopMHpPOBAHHOCT YMEHUS ONPEICNIATh BUABI XUMHUYECKOH CBS3M B

OpraHMYECKUX COCTUHEHUSAX (OJUHAPHBIE U KPATHBIE)

1.6

ChopMupoBaHHOCTh yMEHHSI MPHUMEHSTH: MOJOKEHUS TEOPHUH CTPOCHUS
oprannueckux BemectB A.M. ByrnepoBa i o0bsCHEHHs 3aBUCHUMOCTHU
CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHUs MacChl

BEIIECTB

YFJ'ICBOI[OpOI[H. Kﬂcnoponconepmamne " a30TCOACPpKAIINC OPTaHUYICCKUC

COETMHEHUS. BBICOKOMOJIEKYIIIPHBIE COEINHEHUS

2.1

CdopMHpOBaHHOCTh yMEHUW TMPUBOAUTH TPUBHAIBHBIE  HA3BaHUA
OTJIETTbHBIX OPTraHUYECKUX BEMIECTB (ITHJICH, TMPOMHIICH, alleTUJIEH,
STUICHIIUKONb, TIUIEpHH, (eHon, Qopmanbaerun, ameTaibIeru/,
MypaBbUHAas KHUCJIOTAa, YKCyCHasi KHUCJIOTa, OJIEMHOBas  KHCIIOTA,

CTCAapUHOBAA KHUCJIOTA, ITIFOKO34, (I)pYKTO?»a, KpaxmaJl, IeJUIr0JI03a, FJ'II/II_II/IH)

2.2

ChopMHpOBaHHOCTh YMEHUM  XapaKTepH30BaTh COCTAaB, CTPOCHHE,
duznueckue W XUMHUYECKHE CBONCTBAa THUIHMYHBIX MPEACTaBUTENCH
paSHHqHBIX KJIAaCCOB OpFaHquCKHX BCIICCTB (MeTaH, 3TaH, JTHIJIEH,
MpOMWIeH, amneTuiieH, OyragueH-1,3, wmerunbyraauen-1,3, OeHzodn,

MCTAHOJI, 3TAaHOJI, JSTUWJIICHIJTIMKOJIb, TJIUICPHH, (I)CHOJ'I, ancTalabacrui,




MypaBbUHAasl M YKCYCHAas KHCIIOTBI, IIIIOKO3a, Kpaxmal, LEeJUI003a,

aMHUHOYKCYCHasi KHCJIOTa)

23

ChopMHpPOBAHHOCT YMEHHS WJLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXY TUIIMYHBIMU MPEICTABUTEISAMH PA3JIMUHBIX KIACCOB OPraHUYECKUX
BELIECTB YPAaBHEHUSIMU COOTBETCTBYIOIMX XHUMHUYECKHX PEaKUHil C

UCIIOJb30BAaHUEM CTPYKTYPHBIX (hOPMYIT
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CdopmupoBaHHOCTD YMEHUS XapaKTepU30BaTh UCTOYHUKHU
YIIIEBOAOPOIHOTO ChIpbs (HEe(Th, MPUPOAHBIN Ta3, Yroiib), CIOCOOBI UX

nepepadOoTKU U MPAKTUYECKOE TPUMEHEHHE MTPOITYKTOB IepepadoTKU

XUMHS U KU3Hb. PacueTsl

3.1

ChopMHpOBAaHHOCTh YMEHHM BIIAJIETh CHUCTEMON 3HAHWW 00 OCHOBHBIX
METOAAaX HAy4yHOrO IO3HAHUSA, HMCIOJIB3YEMbIX B XUMHUH IPU HU3YHYCHUU
BEIIECTB M XUMUYECKUX SIBICHUN (HaOMI0eHNe, U3MEPEHUE, SKCIIEPUMEHT,
MOJICIUPOBAHKE), HCIIONB30BaTh CHCTEMHBIE XHUMHUYECKHE 3HAHUSA IS
MPUHSATUS PELUICHUI B KOHKPETHBIX KU3HEHHBIX CUTyalUsAX, CBA3AHHBIX C

BCIICCTBAMH U UX IIPUMCHCHUCM

3.2

ChopmupoBaHHOCTH ~ yMEHHMI  COONIOAATh  NpaBWiIa  IOJIb30BAHHS
XUMHUYECKOH nocyaoi u 1abopaTopHbIM 000pyOBaHHUEM, a TAKXKe MpaBuiIa
oOpalieHuss C BEUIeCTBAMU B COOTBETCTBUHM C HHCTPYKIMSIMHU IO

BBITTIOJTHCHHUIO na60paTopHHx XUMHUYCCKUX OIIBITOB

33

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATH XUMHYECKUN
HKCIIEPUMEHT (TIPEBpAIlCHUs] OPraHWYECKHX BEIIECTB IPH HArpeBaHHM,
MIOJIyYEHHE JTWICHA M HM3Y4YEHHE €r0 CBOMCTB, KaYECTBEHHBIC PEAKIUHU
OpraHMYECKHX BEUIECTB, JACHATypalus OEJIKOB MpU HarpeBaHUU, I[BETHBIC
peakiuy OeJIKOB) B COOTBETCTBUH € MPaBUJIaMH TEXHUKH 0€30MaCHOCTH IPH
oOpalleHMH ¢  BellecTBaMM M JAOOpaTOpHBIM  00OpPYIOBaHHUEM;
MPEJCTaBIATh Pe3ybTaTbl XUMUYECKOTO 3KCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX pEAKIUil M (OopMyIHpoBaTh BBIBOJLI Ha

OCHOBC 3TUX PEC3YyJIIbTAaTOB

34

ChopMUpPOBAaHHOCT YMEHUM MPOBOJAUTH BBIUMCICHHUS TIO XUMHUYECKUM

YpaBHCHUAM (MaCCBI, O6’bCMa, KOJIMYCCTBA HCXOOHOI0 BCIICCTBA HWIIH




NPOIYKTa PEaKLUU 0 U3BECTHBIM Macce, 00beMy, KOJTUUECTBY OJHOTO U3

HCXO/IHBIX BEIIECTB WIJIM MPOAYKTOB PEAKIINH )

3.5

ChopMHpPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(GOPMAIUIO, MOTYYaEMYI0 U3 Pa3HbIX MCTOYHUKOB (CpeICTBA MacCOBOM

uHpopmaruu, cetb IHTEpHET 1 Ipyrue)

3.6

CdopmupoBaHHOCTb ~ yMEHHMH  coONonaTh  IMpaBWja  3KOJOTHYECKU
11€J1eCO00pa3HOro MOBEJAECHUS B OBITY U TPYJOBOH AEATEIBHOCTH B LIESIX
COXpaHEHUs1 CBOEro 3J0pOBbs M OKPY)KAKOUIEH IPUPOIHOM CpPEnbl,
OCO3HaBaTh OIIaCHOCTb BOSHGﬁCTBHH Ha JXUBBIC OPraHU3MbI OIIPCACIICHHBIX
OpraHMYeCKHMX BeIeCTB, NMOHMMAas cMblci nokazarens IIJIK (mpenensHO
JOMYCTUMON ~ KOHLIEHTpAllMHM), MOSACHATh Ha IpHUMEpax CHocoObl
YMCHBIICHUSA U MPECAOTBpAICHUA UX BPCAHOT'O BOBILCfICTBI/Iﬂ Ha OpraHusm

YCIO0BCKa

[TpoBepsiemblie anemenTh! conepxanus (10 kiacc)

Kon

[IpoBepsiemMblil 3JIEMEHT CONIEPIKAHUS

TeOpeTI/I‘{eCKI/IC OCHOBBI OpraHquCKOﬁ XUMHNHU

1.1

Hpez[MeT OpFElHH‘-ICCKOﬁ XUMHU: €€ BO3HUKHOBCHHC, PA3BUTUC W 3HAUYCHHUC B
MOJIYYCHHHU HOBBIX BCUICCTB U MATCPHUATIOB. Teopm{ CTPOCHHUA OPraHUYCCKHUX

coenuaeHnit A.M. BytiepoBa, ee OCHOBHBIE TTOJIOKEHUSI

1.2

CrpykrypHble (OpMyibl OpraHMYeCKHX BewiecTB. [omomorusi, wuszomepus.
XHUMHUYECKas CBSA3b B OPTAaHUYECKUX COCAUHEHUSX - OJMHAPHBIE U KPATHBIE CBA3H.

Hpe,Z[CTaBJ'IeHI/IC ) KJ'IaCCI/ICI)I/IKaI_II/II/I OpTaHNYCCKUX BCIICCTB

1.3

Homenknarypa opraHnueckux COEQMHEHMH (cucTeMarnyeckas) U TpPUBHAJIbHBIE

Ha3BaHUS BaXKHEUIIIMX HpeHCTaBHTCHCﬁ KJIaCCOB OPraHUYICCKUX BCHICCTB

VYrneBonoposl

2.1

AJKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHUECKHM psia. MeTaH U 3TaH - mpocTeiiime

MPEICTAaBUTENIN aJKaHOB: (PU3UYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu




3aMEILEHUs U TOPEHMS ), HAXOXKIEHHUE B IIPUPOJIE, TOTYUEHUE U IPUMEHEHUE

2.2

AJIKEHBI: COCTaB M CTPOEHHUE, T'OMOJIOTMUECKUH psAld. DTUIEH M IPONWIEH -
NPOCTEUIINE TMPENCTABUTEIN AJIIKEHOB: (U3UYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuyd THUIPUPOBAHMS, TaJIOTEHUPOBAHUS, TUApATAllMM, OKHUCICHUA U

MOJIUMEPU3ALINH ), TIOTYUCHHE U TPUMEHEHNE
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Ankanuensl: OyrtamueH-1,3 u MerunOyraauweH-1,3: cTpoeHHE, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakius rnoinumepu3aiuu). [lomydenrne CHHTETHYEeCKOTO

KaydyKa U pEe3UHbI
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AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHIA psf. ALIETHIICH -
NPOCTEUIINIA TPEICTAaBUTENb AalKWHOB: COCTaB, CTpOEHHE, (U3HYECKHE H
XMMHUYECKHE CBOICTBA (PeakLUy I'MIpUPOBAHUS, FaJOT€HUPOBAHNUS, THpaTallUY,

I‘OpeHI/IH), IMNOJIYYCHUC U IPUMCHCHHC

2.5

Apensl. benson: coctaB, cTpoeHHe, (pU3MUECKHE M XUMUYECKHE CBOMCTBa
(peakuuu raJoOreHMpPOBAHUS M HUTPOBAHUS ), MOIy4YeHUE U puMeHeHue. Tomyomn:
coCcTaB, CTpocHHE, (M3MUECKHE W XHUMHYECKHE CBOHCTBA  (peakuuu
rajoreHUPOBaHUS W HUTPOBAHUS), TMOJYy4YEHHE MU TMPUMEHEHHE. TOKCHMYHOCTH
apeHoB. [eHeTmyeckas CBs3b MEXIY YIVIEBOAOPOAAMHM, MPUHAATISKANUMU K

Ppas3INYHbIM KJlIaCCaM

2.6

[TpuposaHbIe HCTOUHUKH YI1eBOA0po0B. [IpupoaHbIil ra3 u nonyTHble HEQTSIHbIE
ra3sl. HedTb u ee nmpoucxoxaenue. CrnocoObl nepepaboTKu HEPTH: MEPETOHKa,
KPEKUHI (TepMHUYECKHUH, KaTaluTU4ecKuil), nupoiu3. IlponykTsl nepepaboTku
He(TH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KamMeHHBIH yroias u

IMPOAYKTEI €TO nepepa6 OTKH

Kucnoponconepxaiiye opraHuuecKie CoeIMHEHUs

3.1

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHOI M ATAHOJI: CTPOCHUE, PU3HUECKUE
M XUMUYECKHE  CBOMCTBAa  (peakMu C  aKTUBHBIMH  METaJJIaMHU,
raJIOTeHOBOJIOPOJIaMH, TOpPEHHE), TMpUMEHeHHe. BomopoaHble CBS3H MEXIY
MOJIEKYJIaMH CHUPTOB. J[eMCTBHE METaHOJa M 3TAaHOJIA Ha OPraHMW3M YEJIOBEKA.
MHoroaToMHbIE CIUPTHI. DTUJICHITIUKONIb U TIUILEPUH: CTPOCHHE, (U3UIECKUE U
XUMHUYECKHE CBOWCTBA (B3aUMONIEWCTBHE CO  IIEJIOYHBIMH  METaJUIaMH,

KaQuCCTBCHHAsd pCaKIusd Ha MHOT'OAaTOMHBLIC CHI/IpTBI). I[eﬁCTBHC Ha OpraHu3sm




YCJI0BCKA. HpI/IMeHeHI/IC IO epruHa U STUIICHITIMKOJIA

3.2

DeHO: CTPOCHUE MOJIEKYITBbI, PU3HUECKHUE M XHMHUECKHE CBOMCTBA. TOKCUYHOCTh

¢denomna. [Ilpumenenue genona

3.3

Anpaerupl u KeToHbI. DopMambaeTHI, alleTalbICTU/l: CTPOCHHUE, PU3UUECKUC
XMMUYECKHE CBOMCTBA (PEaKIMU OKHUCJICHHUS U BOCCTAHOBJICHUS, KAYE€CTBEHHbIC

peaxium), mojiyueHue U NpuMeHEeHHe

3.4

OnHOOCHOBHBIE NpeZeIbHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsE U YKCyCHas
KHCJIOTBI: CTPOEHUE, (PU3NYECKHE U XUMUYECKHEe CBOMCTBA (CBOICTBa, 00IuMe A
Kjacca KHCIIOT, peakius JSTepuuKaluu), TIOJIydYeHHEe U TPUMEHEHHE.
CreapuHoBasi ¥ OJIEMHOBAs KUCJIOTHl KaK IPEJCTABUTENN BBICIIMX KapOOHOBBIX

KHUCJIOT. Mblia Kak COJIU BBICIIMX Kap6OHOBbIX KHCJIOT, UX MOIOIICC HeﬁCTBHC

3.5

Crnoxubie 3QUpHl KaK MPOU3BOJHBIC KAPOOHOBBIX KUCIIOT. [ MAPOIU3 CIOXKHBIX
a¢upoB. Kupsl. ['maponus xupos. [lpumenenue xupoB. buonorudeckas posb

KUPOB

3.6

VYrneBoabl: cocTaB, KilaccU(UKaALMs yIIIEBOAOB (MOHO-, M- U HOJIMCAXapHJIb).
['moko3a - mpocTeinii MoHOcaxapuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYIIbI,
¢duznyeckrue 1 XMMHYECKHE CBOMCTBA (B3aumozeiicTeue ¢ ruipokcuiom meau (II),
OKHCJICHHE aMMMa4YHbIM pacTBOopoM okcuja cepedbpa (I), BoccraHoBieHue,
OporKEeHHE IITIOKO3bI), HAXOXKICHHUE B PUPOJIE, TPUMEHEHUE, OMOTIOTHYeCKasi pOJib.
®orocunTe3. Dpykroza Kak H30Mep IIIOKO3bl. Kpaxmanm M Lemnosiao3a Kak
npupoHble moauMmepbl. CTpoeHHe Kpaxmana U IeJUTono3bl. Puznyeckue u

XUMHYECKHE CBOMCTBA KpaxMaia (THIpoin3, KaYeCTBEHHAs peaKltsl C HOJJOM)

A3oTcojepxkaliye opraHuuecKre COeIMHEHUs

4.1

AMHMHOKHUCIOTHI Kak amM(pOTepHbIE OpraHuveckue coenuHeHus. dusmdeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha mpuMepe TIHIMHA). buonormueckoe

3HAYCHUEC aMHHOKHCIIOT. HeHTI/I}IBI

4.2

benkn Kkak nOpuUpoaHBIE BBICOKOMOJIEKYNSIpHbIE coenuHeHus. IlepBuuHas,
BTOPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUECKHE CBOMCTBa OENIKOB:

TUAPOJIN3, ACHATypallud, KAYCCTBCHHBIC PCAKI[UN Ha Oenku

BBICOKOMOHCKYHHPHBIC COCAMHCHUA




5.1

OCHOBHbBIE TOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MMOJIMMEPHU3AIIH, CPEIAHSSI MOJICKYIISIpHas
macca. OCHOBHBIE METOIbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHHH -

nojimMepu3anus U MMOJIMKOHACHCAII A

5.2

OKCIIepUMEHTANIbHbIE METOJbl H3Yy4eHHMs BEUIECTB U UX IPEBpaIeHHI:
O3HAKOMJICHHE ¢ 00pa3amMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,

Kay4dyKoB. [loiyyeHue CHHTETHYECKOTO KaydyKa U pe3UHbI

[IpoBepsieMmbie TPeOOBAaHUS K pe3ylIbTaraM OCBOSHHUSI OCHOBHOM

obOpazoBarenbHOM mporpammsl (11 kimacc)

Kon

IIpoBepsiemble IpEeAMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO 00pazoBaTeIbHOM MPOTPaMMBI CPETHEr0 00111eT0 00pa30BaHMs

pe3yibTara

TeOpeTI/I‘{eCKI/Ie OCHOBBI XUMHNHU

1.1

Bnagenue cucrteMol XMMHUYECKHX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XUMUYECKHI AJIEMEHT, aToM, DJICKTPOHHAs
o0oJiouka aTtoma, s-, p-, d-3JeKTpOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTb, AIEKTPOOTPHUIATENBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKAst
CBS3b, MOJIb, MOJIApHAsi Macca, MOJSPHBIM 00BeM, KpHUCTATUYECKas
pelieTka, THITBI XHUMHYECKUX peakuuit (OKHCTUTENBHO-
BOCCTAHOBUTEIIBHBIE, JK30- M JHIAOTEPMHUUYECKHUE, pPEAKIUU HOHHOIO
00MEHa), pacTBOpP, IEKTPOJUTHI, HEIIEKTPOJIUTHI, IIEKTPOIUTHUECCKAS
JIACCOLIMAIMs, OKHUCIHUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKOU
peakiuy, XUMHUYECKOE paBHOBECHE); TEOPHH U 3aKOHBI (Teopus
NEKTPOJIMTHYECKOM  nucconunanuu, Ilepmomnueckunn  3akon .U
Menpeneena, 3aK0H COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, (DAKTOJIOTHYECKHE CBEICHUSI O CBOMCTBAX,
cocTaBe, TMONYYeHHMH H O€30MacHOM HCHOJb30BAaHUHM  Ba)KHEUIIIHX

HCOPTaHNYCCKUX BCUICCTB B 6BITy u HpaKTI/I‘-ICCKOﬁ ACATCIIBHOCTH YCIIOBCKA

1.2

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ BBIABJIATE  XaApPAKTCPHBIC IMPU3HAKHU U

B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYROIIUC ITOHATHA




npu OnruCaHruu CTPOCHHUA U CBOMCTB HCOPTaHUYCCKUX BCHICCTB H HUX
npeBpameHHﬁ; BBISBJIATH B3aMMOCBS3h XUMHYECKHX 3HAHHUH C IIOHATHUSIMU

" IpCACTaBICHUAMU APYTrUX €CCTECCTBCHHOHAYYHBIX IIPEAMETOB

1.3

BJ'Ia,I[eHI/IC OCHOBHBIMH ME€TOAAMM HAYYHOI'O II03HAHHA BCIICCTB U
XUMHNYCCKUX SIBIICHHUI (Ha6J'IIOI[€HI/Ie, HU3MCPCHUC, OKCIICPUMCHT,

MOJIETTUPOBAHUE)

1.4

CdopMHpOBAaHHOCTh YMEHUW OMNPEAENATh BaJCHTHOCTh U CTENEHb
OKHCJICHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTAaBa,
BUJI XUMHUYECKOM CBsi3M (KOBaJEHTHas, MOHHAs, MeTalInuecKas,
BOJIOPOJIHAS) B COETMHEHUSX,, TUIl KPUCTAJUIMYECKON PEIIeTKH KOHKPETHOTO

BCIICCTBA (aTOMHaSI, MOIJICKYJIIpHAasi, HOHHAsd, MeTaJ’IJ’II/I‘leCKaﬂ)

1.5

CdopMHpOBAaHHOCTh YMEHUH OMPENENsITh XapakTep CpeAbl B BOJIHBIX

pacTBOpax HCOPraHUICCKUX COCJIMHEHU M

1.6

CdopMHpOBaHHOCTH YMEHHUS KJIaCCU(DUIIUPOBATH XUMUUYECKUE PEAKIIUH TI0
pPa3IUYHBIM TIpU3HAKaM (YHCITy W COCTaBy pEardupyroluX BEIICCTB,
TEIUIOBOMY J3(PQEKTy peakuuud, WU3MEHEHUIO CTCICHEW OKHCICHHS

JJICMCHTOB, O6paTI/IMOCTI/I pcaknuuu, y4acTuro KaTaJII/I3aT0pa)

1.7

CdopMHpOBaHHOCTh YMEHUIN COCTaBIATh YPABHEHMS PEaKLUi pa3Iu4HbIX
TUIIOB, MOJHBIE M COKpALlCHHbIE YPABHEHUS PEaKIMHd HMOHHOTO OOMeEHa,

YUYUTBIBAA YCIIOBHUA, ITPU KOTOPBIX 3TH PCAKIIUU UAYT 10 KOHIA

1.8

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPpOBOAUTL PCAKIUH, TOATBCPKIAAOIINC
Ka4ueCTBEHHBIHN COCTaB Ppa3InYHbIX HEOPTaHNYCCKUX BCIICCTB,
pacrio3HaBaTb OINBITHBIM IIYTEM HOHBI, MNPUCYTCTBYIOIIHWEC B BOAHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

1.9

ChopMUpPOBaHHOCT YMEHUN pPaACKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-
BOCCTAHOBUTEIJIBHBIX PEAKIUNA MOCPEIACTBOM COCTABIICHUS JIEKTPOHHOTO

OalaHca TUX peaKIIHii

1.10

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ OOBSICHATH 3aBUCUMOCTD CKOpPOCTHU

XUMHYECKOM pPCakru OT PA3JIMIHBIX (I)aKTOpOB

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ OOBSICHATH XapaKTep CMCIICHUSA XUMUYICCKOT'O




paBHOBECHUA B 3aBUCUMOCTH OT BHCHIHCTO BO3I[CI>1CTBH$I (HpI/IHL[I/IH Jle

[Taremnne)

OO0m1as 1 HeOpraHu4ecKas XUuMus

2.1

CdopmupoBaHHOCTh YMEHUH pacKpbiBaTh cMbIcT [lepuoaudeckoro 3akoHa
JA.W. Menneneesa M JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,

OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIMH

2.2

ChopMUpPOBaHHOCTh YMEHUH XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHHE
aTOMOB XMMHMUYECKHUX 3J1eMEeHTOB 1 - 4 nepurogoB Ileprnonuueckoit cucTemsl
xummudeckux 3memerToB J[.1. MenneneeBa, UCOnb3ys MOHATUS "S-, p-, d-
ANIEKTPOHHBIE  opOuTanu", '"sHepreruyeckue ypoBHHU'", OOBACHATH
3aKOHOMEPHOCTH HW3MCHECHHS CBOWCTB XHUMHUYECKHX DJJIEMEHTOB M HX
COeMHEHUN 1o mepuogamM U rpynmnaMm lleproanyeckoil CUCTEMBI

XUMHYECKUX 3aeMeHToB J[.J1. MeHnaeneena
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CdopMHpOBaHHOCT, YMEHHUU XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTaHMYECKHX BEIISCTB PA3JIMYHBIX KIIACCOB,
MOJATBEPXKIATh  CYNISCTBOBAHWEC  TI'CHETUYSCKOM  CBS3M  MEKAY
HEOPraHUYECKUMHU BEIIECTBAMHU c IOMOIIBIO ypaBHEHHA

COOTBCTCTBYIOIIUX XUMUYCCKUX peaKHI/Iﬁ
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CdopmupoBaHHOCTD YMEHHH yCTaHaBIUBAaTh MIPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB II0 MX COCTaBy K OIPEACIEHHOMY KIaccy
(rpynmne) coenMHEeHUH (IPOCThIE BEUIECTBA - METAUIBl U HEMETaJJIbl,

OKCH/JIbI, OCHOBAHMSI, KUCIIOThI, aM(OTEpHbIE TUAPOKCH/IbI, COJIN)

2.5

CdopMHpOBaHHOCTh YMEHUN HCIOJIb30BaTh XMMHUECKYIO CUMBOJIUKY JJIS
cocraBlieHUs (OpMya BEIIECTB M YypaBHEHUH XHMHUYECKHUX DPEaKIHi,
cucremarndyeckyto HomeHknarypy (IUPAC) u TpuBManbHbE Ha3BaHMS
OTAETbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIM TIa3, YIIEKUCIbIH Tas,

aMMMUakK, ramecHas U3BCCTb, HErameHasa U3BE€CThb, IUTHEBAA COJ4A, IMMUPUT U

ApyrHe)

2.6

CdopMHpOBaHHOCTh yYMEHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOICTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,

MMOATBCPIKAATH CYIICCTBOBAHUC TeHEeTHYECKOM CBA3U MCKOY




HCOPTaHNYCCKUMU BCIICCTBaAMU C IIOMOIIIBIO ypaBHeHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.7

CdopMHpPOBAHHOCTh YMEHHI IIJIAHUPOBATh W BBINOIHATH XUMHYCCKUN
SKCIIEPUMEHT (pa3lioKeHHWE TMEepOKCHIa BOAOPOAA B  IPHUCYTCTBHUH
KaTaJn3aropa, OIpeleleHHe Cpeabl PAacTBOPOB BELIECTB C MOMOIIBIO
YHHBEPCATHLHOTO WHIUKATOPA, BIMSHUE PAa3IUYHbBIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOM peaklMu, peakiiuid HOHHOTO OOMEHa, KaYeCTBEHHBIE PEaKIINKU
Ha cynb(dar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMUSI, pelICHHE
AKCIIEPUMEHTAIBHBIX 3amad 1mo Temam "Meramnsl" u "Hemeramnsr") B
COOTBETCTBUM C TPAaBHJIAMHU TEXHHKU OE30MacHOCTH TPU OOpAIEHUU C
BEIICCTBAMHU | JIAOOPATOPHBIM 000PYIOBAaHUEM; TIPEIACTABIIATE PE3YIBTATHI
XUMHYECKOTO  JKCIepuMeHTa B QopMme  3alucu  ypaBHEHHIA
COOTBETCTBYIOLIUX peakiuil U (OpMyTupOBaTh BBIBOJIBI HA OCHOBE 3THUX

pe3yabTaToB

2.8

CdopMmupoBaHHOCTh ~ yMEHUH  cOONIONATh  MpaBHJia  MOJB30BAHUSA
XUMHUYECKOH nocynoi u 1adopaTopHbIM 000pYIOBAaHUEM, a TAKXKE IpaBuiIa
oOpallleHusT C BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLUSMHU IIO

BBIINTOJTHCHHU IO na6opaToprlx XUMHNYCCKHUX OIIBITOB

2.9

CdopMHpOBaHHOCTh YMEHUH XapaKTepU30BaTb XHUMHUYECKHE IPOLECCHI,
JEeKallMe B OCHOBE IPOMBIIIJIEHHOIO TIOIYYEHHS CEPHOM KHCIOTHI,
aMMMaKa, a TaKkke cHOPMUPOBAHHOCTH MPEACTABICHUH 00 00IMX HAYYHBIX

IMPUHIMUIIAX U 9KOJIOTHYCCKUX npo6neMax XUMHYCCKOT'0 IIPpON3BOACTBA

XUMHS U KU3Hb. PacueTsl

3.1

ChopMupoBaHHOCTh TPEACTABICHUI O XUMHUYECKOH COCTaBISIOIIECH
€CTEeCTBEHHOHAYYHOW KapTUHBI MUpa, POJIM XMMHUU B TMO3HAHUU SIBJICHUN
Opupoabl, B (OPMHUPOBAHUM MBIIUIEHUS M KYJIBTYphl JIMYHOCTH, €€
(YHKIIMOHANBHOM  TPaMOTHOCTH,  HEOOXOOUMOH s pelieHus
NPAaKTUYECKUX 33a/7a4 M DSKOJOTHMYECKH OOOCHOBAHHOTO OTHOLICHHS K

CBOEMY 3/I0POBBIO U MPUPOIHON Cpefie

3.2

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ KPUTHYCCKHU AaHAJIM3UPOBATH XUMHUYCCKYIO

MH(GOPMAIMIO, MOTYYaEMYI0 U3 Pa3HbIX MCTOYHUKOB (CpeICTBa MacCOBOM




KOMMYHMKaIUH, ceTb IHTepHET U 1pyrue)

3.3

ChopMHpOBAaHHOCT, ~ YMEHHM  COONIOAATh  MpaBWIa  JKOJIOTUYECKU
1e1ecoo0pa3Horo MOBEACHHS B OBITY M TPYIOBOH ACSITEILHOCTH B IENSIX

COXPAHEHHS CBOETO 3/I0POBbS U OKPYXKAIOILIEH MPUPOAHON CpeIbl

3.4

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS HA KUBbIE OPIraHU3MbI OIIPEIEICHHbBIX
BELICCTB, MOHUMass cmbica nokaszarens [IJIK, moscHATe Ha npumepax
Croco0bl YMEHbIICHHsI M MPEIOTBPAILEHUs] UX BPEIHOIO BO3AEHCTBHS HA

OpTraHu3M 4YCJIOBCKa

3.5

ChopmMupoBaHHOCTh YMEHMI MPOBOJUTH BBHIYMCICHUS C MCIIOJIb30BAaHHEM
HOHSTUS "MaccoBasl J0JIsl BEIIeCTBa B pacTBope", 0ObEMHBIX OTHOILICHHM
ra3oB IPU XMMUYECKHX pEaKIHsIX, Macchl BEIIeCTBA WM 00beMa ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIM O0beMy OJHOIO U3
YUYacTBYIOIIMX B pEaKIUH BELIECTB, TEIUIOBOrO 3(p¢exra peakuuud Ha
OCHOBE 3aKOHOB COXPaHEHHUs MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHU S

SHEPruu

[TpoBepsiembie aneMeHThI coaeprxkanus (11 kacc)

Kon

[IpoBepsiemMblil 3IEMEHT CONIEPIKAHUS

TeOpeTI/IquKI/IC OCHOBBI XUMHH

1.1

XuMu4ecKkui sneMeHT. ATtoM. SInpo atoma, M30TOMBI. DJIEKTPOHHAS 000JI0YKA.
DHEpPreTUYeCKUe YPOBHU, MOMYPOBHU. ATOMHBIE OpOUTANHU, S-, p-, d-2JIEMEHTHI.
Oco0eHHOCTH pachpeeNieHUsl IEKTPOHOB MO OpOUTAJISIM B aroMax 3JIEMEHTOB

MEPBLIX YCTHIPEX MCPUOIOB. 3HeKTp0HHafI KOH(i)I/Il"ypaI_H/IH aTOMOB

1.2

Ilepnonnuecknii 3akoH u [lepronnueckas cucreMa XUMUYECKUX wieMeHToB J[. M.
MenpeneeBa. CBsa3p nepuoauueckoro 3akoHa u Ilepumoguueckoil cucTeMsl
xuMuueckux oanemeHToB [[.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XHUMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXKHBIX BELIECTB IO TpyHraM U MEepHOAAM.

3HaueHHe NEpUoANYCCKOro 3aKOHa B Pa3BUTUN HAYKHU




1.3

Crpoenue BeniecTBa. XUMUYeCKas CBsA3b. BUabl XUMUUECKOM CBA3M (KOBaJECHTHAs
HENoJIsIpHAs U MOJISIpHAsi, UOHHAsI, MeTaJuinyeckas). VIOHbI: KaTHOHBI U AHHOHBI.
Mexanu3mMbl 00pa30BaHUSl KOBAJCHTHOHW XHWMHUYECKOW CBs3M (OOMEHHBIM U

JIOHOPHO-aKLenTopHbIN). BogopoaHast cBs3b

1.4

BanentHOCTE. :‘)HGKTpOOTpI/IHaTeJIBHOCTB. CreneHb OKUCIICHUS

1.5

BCH_IGCTBa MOJICKYJIIIPHOI'O M HEMOJICKYIAPHOI'O CTPOCHMHA. 3aK0H MOCTOSHCTBA
COCTaBa BCUICCTBA. Tunel KpUCTAJUIMYCCKUX PCIICTOK. 3aBHCHUMOCThL CBOMCTBa
BC€IICCTB OT THUIIA KpHCTEUIJIH‘ICCKOfI PCHICTKU. IlonsTue o JAUCIICPCHBIX CUCTCMAX.

HcTuHHBIE U KOJJIOUIHBIE PAaCTBOPBI. MaccoBasi 10151 BELIECTBA B pacTBOPE

1.6

Knaccugukanus HeopraHndeckux coequHeHnii. Homenknarypa HeopraHmuecKux

BCIICCTB

1.7

Xumnueckas peakius. Kinaccupukays XUMAYeCKUX peakuii B HEOpraHMYeCKON
Y OPraHUYECKOM XUMUU. 3aKOH COXPAHEHUS MACChl BELIECTB, 3aKOH COXPAaHEHUS U

MMpCBPaAICHUA OHCPIUU IIPpU XUMHUUYCCKUX PCAKIHAX

1.8

CKOpOCTb pe€aKuuu, €€ 3aBUCUMOCTDb OT Pa3JIMYHbIX (1)aKTOp0B

1.9

OOparumble peakuuu. Xumudeckoe paBHoBecue. DakTopbl, BIHSIOIIME Ha

cocTosiHuE XuMu4deckoro papHoBecus. [Ipunnun Jle [larense

1.10

SHGKTpOHI/ITI/I‘leCKaﬂ Jucconuranus. CunbHble U clla0ble QJICKTPOJINTHI. Cpeﬂa
BOJAHBIX paCTBOPOB BCIICCTB: KUCJIA4, HeﬁTpaJ’ILHaﬂ, 1eno4Has. Peakiiuym HoHHOTO

oOmeHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEIbHEIC pcaknuu

HeOpFaHI/IquKaH XUMUA

2.1

Hemeramnsl. I[lonoxkeHne HEMETAIIOB B HepHOHquCKOﬁ CHUCTEMEC XUMHNUYCCKUX
OJICMCHTOB Z[I/I MeHpeneeBa U 0COOCHHOCTH CTPOCHHUA aTOMOB. dusznueckue

CBOMCTBa HEMETAJLJIOB. AJ'IJ'IOTpOHI/IH HEMCTAJIJIIOB (Ha MpUMEPEC KNUCJI0pPOaa, CEpHhI,

docdopa u yrmepoza)

2.2

XWMHUYECKHE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TaJOreHOB, CEphI, a30Ta,

dochopa, yrmmepoma M KpEeMHHsA) U HX  COCOUHEHUH  (OKCHIOB,




KHCIIOPOJACOAEPKAIIUX KHUCIOT, BOAOPOAHBIX coequHeHui). [lpumeHneHue

BaXHEHUIIINX HEMETAJIOB U UX COEOUHEHUN
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Meramnsl. Ilonoxenue wmeramioB B Ilepuoguyeckoil cucTeME XUMUYECKHX
anemenToB JI.M. MenaeneeBa. OCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000I0YCK
aromoB MeTauioB. O0mue ¢usnueckue cBoiictBa MeTamioB. CIulaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN Psi/i HAIPSDKEHUN METAIITIOB
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XHUMHYECKHE CBOMCTBA BAXKHEHIIIMX METAJIOB (HATPUH, KAJIHMH, KaJIbIIUA, MarHHH,
QATIOMUHHH, IIMHK, XPOM, JKeJlIe30, Melb) U uX coeauHeHuid. OOmme crocoOb

noNydeHus: MeTayioB. [IpuMeHeHHEe METaIIOB B OBITY M TEXHUKE

2.5

I'eneTmueckas CBSI3b HCOPraHNM4YCCKUX BCIUICCTB, IMPUHAIIICIKAIINX K PA3JINIHBIM

Kj1acCcaM

XUMHS U )KU3Hb

3.1

Ponp xuMuM B 0OOECHEUEHHH HSKOJIOTHYECKOM, HHEPreTUYECKOM | MHINEBOU
0e301acHOCTH, Pa3BUTUM MeAMIMHBL. [loHATHE O HAayYHBIX METOAAX MMO3HAHUS

BCIICCTB U XUMHNYCCKHX peaKHI/Iﬁ

3.2

[TpencraBnenus 00 OOLIMX HAay4YHBIX NPUHLUIAX MPOMBIIUIEHHOTO IOJIyYEHUs
BOKHEUINUX BeIIEeCTB. YenoBeK B MHUpE BELIECTB M MAaTEpUAlIOB: Ba)KHEUIINE
CTPOUTEIIbHBIE MaTepuaibl, KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKIIO,
KEepaMUKa, Marepuaibl Ui JIEKTPOHHKH, HAHOMATepuasbl, OPraHWYECKUE U

MUHEpPAJIbHbIE yA100peHus

3.3

Xumus u 30pOBBC 4YCJIOBCKA: TIIpaBWJia HCIOJbB30BAHHUA JICKAPCTBCHHBIX
npemnaparos, IpaBuiia 0€30ITaCHOTO MCIOJIL30BaHUS IpernaparoB OBITOBOM XUMHUH

B IIOBCEIHEBHOM >KHU3HHU

Jlyst mpoBeieHusT €AMHOTO TOCYIaPCTBEHHOTO dK3aMeHa 1Mo Xumuu (nanee - EI'D mo

XUMHH) UCTIONB3YETCs MepedeHb (Koau(pHUKaTop) MpoBepsieMbIX TpeOOBaHUHN K pe3ysibTaraM

OCBOEHHUS OCHOBHOM 06pa30BaTeHLHOﬁ nporpaMMmbl CpEAHETO O6I.I.[CFO o6pa3013aH1/1;1 1 OJICMCHTOB

COZICPIKAHUSI.

[Tposepsiembie Ha EI'D mo xumuu TpedoBaHus
K pe3yibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI

CpeaHero oo1ero oopa3oBaHus




Kon
MIPOBEPSEMOTO

TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHUS

OCHOBHOI 00pa30BaTeIbHON MTPOTpaMMBbI CpEIHETO 00IIero 00pa3oBaHUs

BJ'Ia,I[eHI/Ie CHCTEMOM XMMHUYECKUX 3HaHI/II>'I, KOTOpasd BKJIKOYACT:

1.1

OCHOBOIIOJIATAIOIIUE IIOHATUA (XMMHYECKUH DJIEMEHT, aToOM, H30TOIIbL
5JIEKTPOHHAsA 00O0JIOYKA aroMa, S-, p-, d-DIEKTPOHHBIE OPOMTANIU ATOMOB,
OCHOBHOE M BO30YXKIEHHOE COCTOSHHME aroMa, HOH, MOJIEKYIIa,
BAJICHTHOCTD, SJIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKMCICHHS, XUMHYIECKAs
cB3b (O~ u T-CBASB | yparuple cBsA3M), TMOpMAM3ALMSA ATOMHBIX
opOuTaneii, KpECTaUIMIECKas PElIETKa, MOJIb, MOJIAPHAS Macca, MOJIAPHBIN
00beM, MOJISIpHAs KOHLEHTPALHMS, PacTBOPHl (MCTUHHEIE, IMCIIEPCHBIE
CHCTEMBI), KPHCTAJUIOTUAPATHI, YIIEPOAHBIA CKeleT, (yHKIUMOHAIbHAS
rpynma, pagdkal, H30MEPHI, CTPYKTypHas (opMyla, HM30MEpHs
(cTpykTypHas, reomerpuueckas (Iuc-, TPAHCU30MEPHsI), TOMOJIOTHYECKUIA
psAl, TOMOJIOTH, YIJIEBOAODPOABI, KHCJIOPOA- M  a30TCOEpIKallue
COEIMHEHNUs, OMOJIOTMYECKH aKTHBHBIE BEIECTBA (YIVIEBOMBI, JKHPEL
O€lIKM), MOHOMEp, IIOJUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE
COCIMHEHUS, KPEKWHT, pU(GOPMHHI, THUIIBI XHMHYECKUX pEaKIHi
(OKHCIIUTENBHO-BOCCTAHOBUTENBHEIE, 9K30- M SHIOTEPMHUECKUE, PEAKIIHU
MOHHOTO 0OMEHa, TOMO- M T€TEPOreHHBIE, 0OpPAaTUMBIE M HEOOPATHMEIE),
pacTBop, SJIEKTPOJIMTEL, HEDJIEKTPOJIUTHI, SJIEKTPOIMTHYECKAS
JUCCONMALMSA, CTENEeHb JUCCOLMALMHU, OKHCIMTENh, BOCCTAHOBUTEIb,

ANIEKTPOJIN3, CKOPOCTh XMMHUECKOW peakluu, XUMUYECKOE PABHOBECHE)

1.2

TEOPHH M 3aKOHBI (TEOPUSI XUMHUECKOTO CTPOCHHSI OPTaHUYECKUX BEIIECTB
AM.  byrmnepoBa, TeOpusi  DJIEKTPOIUTHYECKOW  JTUCCOIMAIINH,
[Mepuonnueckuii 3akon JI.M. MeHaeneeBa, 3aKOH COXPaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHH, MHUPOBO33PEHUYECKHUE
3HAHUA, JIe)KallMe B OCHOBE MOHWMAHMUS MPUYMHHOCTH M CUCTEMHOCTH
XAMHYECKUX SBJICHUH, COBPEMEHHbIE MPEACTABICHUS O CTPOCHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIAPHOM U HAAMOJICKYIIIPHOM YPOBHAX

1.3

MpeaACTaBJICHUA O MEXaHU3MaX XUMHUYCCKUX peaKquI, TEPMOAUHAMUYCCKUX

N KHHCTUYCCKUX 3aKOHOMCPHOCTAX HX IMPOTCKaHHA, O XHUMHYCCKOM




paBHOBECHUU, JTUCIICPCHBIX CUCTCMAX

1.4

(aKTONOTHYECKUE CBEJACHHUS O CBOWCTBaX, COCTaBe, IIOJNyYEHUU U
0e30IIacHOM  HCIOJBb30BAHWM  BAXKHEUIIUX  HEOPraHMYECKUX U

OpTraHU4Y€CKHUX BCIICCTB B 6I>ITy u HpaKTquCKOﬁ JACATCIIBHOCTH YCIIOBCKA

1.5

oOuiye HayyHble NPUHLMIIBI XMMHYECKOTO IIPOM3BOJCTBA (Ha IpUMEpE

MIPOM3BO/ICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa, NepepadoTKu HEDTH)

CdopMHpOBaHHOCTH YMEHUI BBISIBIISTD:

2.1

XAPAKTCPHBIC MMPHU3HAKKW U B3aUMOCBA3b U3YUCHHBIX HOHSITPIﬁ, IPpUMCHATH
COOTBCTCTBYIOIIUEC TIIOHATHUA IIPpU OIIHMCAHHU CTPOCHHA U CBOICTB

HCOPraHMYCCKUX U OPraHNYCCKUX BCIICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBS3b XMMHYECKHX 3HAHHU C MOHATHIMH H MMpCACTaBICHUAMUA
Apyrux npeamMeToB IJist 0osiee OCO3HAHHOIO IMMOHHUMAaHHUA U OOBICHEHHS

CYIIHOCTHU MAaTCpuaibHOTO CANMHCTBA MUpa

C(bOpMHpOBaHHOCTB YMCHHUS UCITIOJIB30BATh:

3.1

HAanMMCHOBaHHUA XHMMHYCCKHX COC,Z[I/IHCHI/Iﬁ MCKAYHApOAHOTO  COKO3a
TeOpCTH‘ICCKOfI n npmcnanﬂoﬁ XUMHHU U TPUBHUAJIBHBIC HAa3BaAHUA BCHICCTB,
OTHOCAIINXCA K M3YYCHHBIM KJIaCCaM OPTraHMYCCKUX W HCOPraHUYCCKHUX

COEeIMHEHUN

3.2

XUMHYECKYIO CHUMBOJIUKY JJIsi COCTaBiieHUS (OpMyl HEOPraHUYeCKUX
BEILIECTB, MOJIEKYNISAPHBIX U CTPYKTYPHBIX (Pa3BEepHYTHIX, COKPAIIEHHBIX U

CKEJIETHBIX ) (POPMYJ OPraHMYECKUX BEIIECTB

ChopmupoBaHHOCTb YMEHUS KIaCCUPUIIMPOBATD:

4.1

HCOPTaHUYCCKUC BCHIECTBA, CaMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHUA U

KpUTCPpUHN IJIA KJ'IaCCI/I(I)I/IKaI_[I/II/I HU3y4aCMbIX XUMHUYCCKHUX 00BEKTOB

4.2

OpTraHU4YC€CKUC BCHICCTBA, CAMOCTOATCIIHBHO BBI6I/IpaTB OCHOBaHHUA H

KpUTCPUHN IJIA KHaCCI/I(I)I/IKaI_[I/II/I HU3y4aCMbIX XUMHUYCCKHUX 00BEKTOB

43

o pas3jindHbIM IpHU3HAKaAM (‘-II/ICJ'Iy U COCTaBy pCarupyromumx BCHICCTB,

TerIoBOMY J(QeKTy peaklud, U3MEHEHUIO CTEeMeHeW OKUCICHUS




3IIEMEHTOB, 0OPATUMOCTH PEAKIUH, YUYaCTHIO KaTalnu3aTopa)

CdopMHpPOBAHHOCTh YMEHUSI XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTroMoB (B OCHOBHOM H BO30Y)XJICHHOM COCTOSIHUW) U MOHOB XMMHYECKHX
aneMeHToB 1 - 4 nepuonoB Ilepuonuueckoit cuctemsl .M. MenneneeBa u
WX BaJICHTHBIE BO3MOXXHOCTH, UCIIOJIb3Yysl TOHSTHS S-, P-, d-dIIEKTPOHHBIE

opOuTau, JHEPreTHYECKUE YPOBHU

CdopMHpOBaHHOCTh yMEHHUS OOBICHATH 3aKOHOMEPHOCTU HW3MEHEHUs
CBOWCTB XMMHMYECKUX 3JIEMEHTOB U O0pa3zyeMbIX HUMH COCAMHEHHUH IO

[IepuoJaM U Irpymnram

CdopMHpOBAaHHOCTH YMEHUS COCTABIISTh YPABHCHUS XUMHUECKHUX PEAKIIAN

U paCKpbIBaTb UX CYIIIHOCTh:

7.1

OKHCIINTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MMOCPECACTBOM COCTABJICHUA

QJICKTPOHHOT'O 0ajaHca 3THX peaKHI/Iﬁ

7.2

YpaBHCHHA peaKuHﬁ Pa3JIMYHBIX THIIOB; IIOJMHBIC W COKPAIICHHBIC
YpaBHCHHUA peaKum“I HMOHHOTIO O6M€Ha, YUuThIBas yCJIOBU:A, IIPU KOTOPBIX

OTHU pCAKIIUN UAYT OO KOHIIA

7.3

peakuui TUIPOJH3a, peakluil KOMILIEKCOOOpa3oBaHus (Ha mpuMepe

TUAPOKCOKOMIUIICKCOB IIMHKA U aJ'IIOMI/IHI/ISI)

C(I)OpMI/IpOBaHHOCTB YMCHHUS NOATBCPIKAATD:

8.1

HAa KOHKPETHBIX IIPUMEPax XapakTep 3aBUCUMOCTH PEaKIHOHHOM
CHOCOOHOCTH OpraHMYECKMX COEIMHEHMH OT KpaTHOCTH M THIA
koBaneHTHOH cBsasu (O~ u TUCBABH) psaymmuoro BomsHus atomMoB u
Ipyln aTroMoOB B MOIEKYJIaX, a TaKkKe OT OCOOEHHOCTEH peanu3aluu

PA3INYHBIX MEXAHU3MOB IMTPOTCKAHUA peaKuHﬁ

8.2

XAapaKTCPHBIC XUMHYCCKUC CBOMCTBa BEIIIECTB COOTBCTCTBYHOIIIUMHA

SKCIIEPUMEHTAMM U 3aIIUCSMH YPABHEHUN XUMUYECKUX PEAKIIUN

C(bOpMI/IpOBaHHOCTB YMCHUA XapaKTCPU30BATb COCTAB H BaKHEHIIIe
CBOMCTBa BCIICCTB, IPUHAAJICKAIINX K OIIPEACIICHHBIM KJIaCcCaM U IpyIimnam

COCMMHEHUN (MPOCThIE  BEIIECTBA, OKCHUIBI, THAPOKCHUIBI,  COJH;




YIIEBOAOPO/IBI, TPOCThIE 3(UPBI, CIIUPTHI, (HEHOIBI, aJTbACTHIIBI, KETOHBHI,
KapOOHOBBIE KHUCJIOTBI, CIOXKHBIE A(UPHI, XUPHI, YIJIEBOAbI, AMHUHBI,

AMHUHOKHCIIOTBI, OCJIKH)
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CdopMHpOBaHHOCTh YMEHHUS MPOBOAUTH pacCueThl MO XHUMHUYECKUM
dbopmynaM M ypaBHEHHSIM XHMHUYECKUX PEAKIMl C KCIOIb30BAHUEM

(U3NUECKUX BEITMYNH:

10.1

Macchl (00beMa, KOJTMUEeCTBa BEIIECTBA) MPOAYKTa PEaKIUu, €CIH OJHO U3
HMCXOIOHBIX BEIIECTB JIaHO B BHUJIE PACTBOpa C OMNPENCIICHHOM MacCOBOM

JIOJIEH paCTBOPEHHOTO BEIIECTBA WU JIAHO B M30BITKE (MMEET IPUMECH)

10.2

MaccoBOH WM 00BEMHOMN J0JIH, BBIXOJA MPOYKTa peakLuu

10.3

TerI0Boro 3pdexra peakiuit

10.4

00BbEMHBIX OTHOIIIEHHH I'a30B

10.5

10 HaXOXXACHHTIO XHUMHYECKON q)OpMy.HBI BCIICCTBA

11

BJ'Ia,I[eHI/IC CUCTEMOM 3HAHUH O MCTOAAaX HAYYHOT'O ITO3HAHHA SIBJICHUM
Npupoabl, UCHOJB3YEMbIX B CCTCCTBCHHBIX HAYKaX W YMCHHC IPUMCHATH
9TW 3HAHUA I[IPU IKCICPUMCHTAJIBHOM HCCICAOBAHHMU BCUICCTB W IJIA
OOBSICHEHHS XHUMHYCCKHX 5[BJ'I€HI/II>1, HUMCIOKUX MECTO B IMPUPOIL,

HpaKTquCKOﬁ JIEITEILHOCTH YEJIOBEKA 1 B IOBCEAHEBHOM KU3HU

12

ChopMUpOBaHHOCTH YMEHHUSI TPUMEHATH (MCIIOJIb30BATh) 3HAHUS O COCTABE
M CBOMCTBAaX BEIIECTB I JKCHEPUMEHTAIbHOM NIPOBEPKH THUIIOTE3
OTHOCHUTEJIbHO 3aKOHOMEPHOCTEH MPOTEKaHUs XUMHUYECKHX pEeakluil u
MPOTHO3UPOBAHUSI BO3MOXKHOCTEH HMX OCYIICCTBICHHS; CHCTEMHBIC
XUMUYECKHE 3HaHUS i1 OOBSCHEHHS M TIPOTHO3UPOBAHMS SIBJICHUM,
MMEIOIINX €CTECTBEHHOHAYYHYIO MPUPOAY; A1 HPUHATUS TPaAMOTHBIX

peH.IeHPIfI HpO6J'I€M B CUTYyallusX, CBA3aHHBIX C XUMHEN

13

C(bOpMI/IpOBaHHOCTB YMCHHA IUJIAHUPOBATH U MNPOBOAUTH XUMHUYECKUU
SKCIICPUMCHT (HOJ'Iy‘-ICHI/IC U HU3YUCHHUC CBOICTB HCOPTaHUYCCKUX U
OpTaHUYCCKUX BCIICCTB, Ka4€CTBCHHBIC pcakuuu YIII€BOAOPOA0B
Pa3IMYHBIX KJIACCOB MW KHUCIOPOACOACPNKAIIUX OPTraHUYCCKHUX BCIICCTB,

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 MO paCllO3HABAHUTIO HCOPTraHUYCCKUX




U OpraHWYecKuX BEIIECTB) C COONIONEHUEM TMpaBWiI 0€30MacHOro
oOpamieHuss ¢  BemiecTBaMH W J1aOOparopHbIM  0OOPYIOBAaHHEM;
(bOpMyYIHpPOBAThH IEJIN UCCIICAOBAHMS;, TIPEACTABISITh B PA3IUYHON (Popme

PE3YIbTAaThl SKCIICPUMCHTA, AHAJIU3UPOBATH U OLICHUBATL UX JOCTOBCPHOCTD
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CdopMHpPOBAaHHOCTh YMEHHUSI OCYILECTBIAThH II€JICHANPABICHHBINA ITOUCK
XUMHUYECKOH MH(POPMALIMU B PA3TUYHBIX UCTOYHUKAX (Hay4Has U y4yeOHO-
Hay4YHas JINTEeparypa, CPpeicTBa MaccoBoil nHdopmaruu, cetb MHTEpHET 1
Ipyrue), KPUTHYECKH aHAIM3UPOBaTh XMMHUYECKYK0 HH(OpMaLHIo,
nepepabaTeiBaTh €€ M HUCHOJIb30BaTb B COOTBETCTBUU C TMOCTaBICHHOU

yueOHOM 3a1aueit
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ChopmMupoBaHHOCTb ~ YMEHMS  I[POTHO3UPOBaTh, aHAJIU3UPOBaTh U
OIICHUBATh HMH(POPMAIMIO C TIO3UIUH OSKOJOTUYECKON Oe30macHOCTH
MOCJIEACTBUM OBITOBOII M TNPOU3BOJACTBEHHOW JESTEIBHOCTH YEJIOBEKA,
CBSI3aHHOW C mepepadOTKOM BelecTB; CHOPMUPOBAHHOCTb YMEHUMH
OCO3HAaBaTh OMACHOCTb BO3ACUCTBHS HA KUBbIE OPraHU3Mbl OIIPEIEIICHHBIX
BELIECTB, IIOHMMAas CMBICI IIOKa3areias IpeAeNbHOM  JOIYCTUMOM
KOHLIGHTpallMM, U TMOSICHATh HAa IMpPUMEPAaX CHOCOOBbl YMEHbILEHUS U

MpCaO0TBPAlICHUA HX BPCIAHOI'O BO3I[€I7[CTBI/IH Ha OpraHnu3M 4CJI0OBCKa

[lepeueHs 311€MEHTOB coepxkaHusl, mposepseMblx Ha EI'D o xumuu

Kon [IpoBepsieMBlii 27IEMEHT COAEPIKAHMS
1 Teoperndeckre OCHOBBI XUMHUH

1.1 Crpoenue BemiectBa. CoBpeMeHHasi MOAENb CTpOE€HUsi aroMa. Pacmpenenenue
AIIEKTPOHOB MO DSHEPreTMUeckuM ypoBHsAM. Kiaccudukanuss XUMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS YHEPTreTHYECKUX YPOBHEH aToMoB (s-, p-, d-
sneMeHToB). OCHOBHOE M BO30YXKJIEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAS
KoH(UTryparus aroma. BaneHTHBIE TIEKTPOHBI

1.2 Ilepuognueckas cucrema xumuueckux anemenTtoB WM. Mengeneesa.

Ousnueckuii cmeicn [lepuognueckoro 3akona J[.M. Menneneesa. IIpuuuHbl u

3aKOHOMEPHOCTH U3MCHCHUA CBOMCTB DJIEMEHTOB U UX COG}II/IHGHI/Iﬁ 10 mepuoaam




U TIpynmnaM. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOMICTB NPOCTBIX BEILIECTB,

BOJIOPOJHBIX COSTMHEHHH, BBICIITUX OKCHJIOB U THAPOKCHIOB

1.3 BanentHoctb. DnekTpooTpuniareabHOCTh. CTErneHb OKUCICHUS

1.4 Buabl xumudeckoii cBsi3u (KOBaJICHTHAsI, HIOHHAsS, METaNIMYECKasi, BOJOPOJIHAS) U
MeXaHU3MBI ee 00Opa3oBaHMs. MEKMOJIEKYISIpPHbIE B3auMOJCHCTBUA. BemecTsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUsA. THUIbl KPUCTAIIMYECKUX
pemeTok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA KPUCTAIIMYECKON pEHIETKH

1.5 Xumuueckas peakius. Kinaccudukaius XMMHYECKUX peaKIuii B HEOPTaHHYECKON
Y OPraHUYECKON XUMHH. 3aKOH COXPAHEHHUS MACChI BEIIECTB

1.6 CKOpOCTh peakiny, ee 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB

1.7 TemnoBbie 2pPEeKThl XUMHUUECKHUX peakiuil. TepMOoXUMHUUECKHe YpaBHEHHUS

1.8 OOpatumble peakiuu. XuMmMudeckoe paBHoBecue. DakTopbl, BIHSIONIME Ha
coctostHue xumMudeckoro pasHoBecus. [Ipunnun Jle [laTense

1.9 OnekrposMTrueckas aucconunanus. CuibHble W ciabble AMeKTpoiauThl. Cpena
BOJIHBIX pAacTBOPOB BELIECTB: KHCIHAs, HEUTpanbHas, MeiaoyHas. CreneHb
Jauccoruanuu. Peakiinm HoHHOTO 0OMeHa

1.10  |T'unponus coneil. Monnoe npousBenenue Boabl. Bomopoanslil nokasarens (pH)
pactBopa

1.11 CniocoObl BbIpaeHHsI KOHIIEHTPALUKA PACTBOPOB: MaccoBas JI0Jisi pAaCTBOPEHHOTO
BEIIECTBA, MOJISIpHASI KOHIIEHTpalus. HachIeHHble 1 HEeHACHIIIICHHBIE PACTBOPHI,
pactBOpuUMOCTh. Kpucramioruaparsl

1.12 OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loBeneHne BemecTs B cpeaax ¢
pa3HbIM 3HaueHreM pH. MeTossl anekTpoHHOro 6anaHca

1.13 | DmekTposn3 pacTBOPOB U pacIIaBOB COJIEH

2 OCHOBBI HEOPraHUYECKOW XUMHH
2.1 Knaccudukarus Heoprannueckux coequHeHnil. HomeHknarypa HeopraHm4ecKux

BEIIECTB




2.2

XUMHYECKHE CBOMCTBA BAXKHEUIIINX METAJIOB (HATPUH, KA, KaJbLIUi, MarHUi,
AJTIOMUHHAM, ITUHK, XpOM, Kelie30, Melb) U MX coeauHeHuid. OO0mme crnocoObl

IMOJIy4€HHUA METAJIJIOB
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XUMHUYECKHE CBOMCTBA BAXXHEWIIMX HEMETa/UIOB (TaJIOTCHOB, CEpbl, a30Ta,
dochopa, ymiepoma M KPEMHHA) U HMX  COCOUHEHUH  (OKCHIOB,

KHUCJIOPOJCOAEPKAILUX KUCIIOT, BOZOPOAHBIX COEINHEHUI)

24

I'eHeTnueckas CBI3h HCOPraHNM4YCCKHUX BEIICCTB, IMPUHAMICKAIINX K pa3IndHbIM

Ki1accaM

2.5

Wnentudukanys HEOpPraHMYeCKUX coeanHeHui. KadecTBeHHBIE peakiuu Ha

HCOPTaHNYCCKUEC BCUICCTBA U MOHBL

OCHOBBI OPraHUYECKON XUMUH

3.1

OcCHOBHBIE TOJOXKEHHUS TEOPHUHM XUMHUYECKOTO CTPOCHHUS OpPraHHMYECKHX
coenuaeHuit A.M. BytnepoBa. YrnepoaHsblii CKeleT OpraHUYeCKOM MOJICKYIIBI.
KpartHocTh xumudeckoif cBszu, O~ u T-CBASM  gpd. sp’- sp-rubpuamsanun
opOuTaneil aToMoOB yriepoaa. 3aBUCHUMOCTh CBOWMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHus Mosiekyil. I'omoitoru. ['omonornyeckuii psaa. Mzomepus u n3omepsl

3.2

[TonsiTue o pyHkunoHansHOU rpynme. OpueHTannoHHbIe 2P PEKTHI 3aMeCcTUTENEH

3.3

[IpencraBnenne o KiacCU(QHUKAIMM OpraHMYecKux BemiecTB. HomeHknarypa
OpraHMYECKMX COEAMHEHUH (cucTeMarhyeckas) W TpUBHAJIbHBIE Ha3BaHUS

BaKHEHIITNX Hpe):[CTaBI/ITeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB

3.4

CBoOOHOpaAMKATBHBIN U MOHHBIN MeXaHU3MbI peakiuu. [loustue o Hykieoduse

u anexkrpoduie. [IpaBuno MapkoBuukosa. [Ipasuio 3aiinesa

3.5

Ankanpl. XMMHUYECKHUE CBOMCTBA alIKaHOB: TaJIOTEHUPOBAHHE, JACTUIPUPOBAHHUE,
TEPMHUUYECKOE PA3JI0KEHUE, KPEKUHI, Hu30Mepu3auus, ropenue. llomyuenune
ankaHoB. [{uknoankansl. Criennduka CBONCTB IUKJIOATKAHOB C MAJIBIM pa3MepoM

OuKJa. PeaKHI/II/I MPUCOCIUHCHUA U PaIUKAJIBHOI'O 3aMCIICHU A

3.6

Ankenpl. XMMHUYECKHE CBOMCTBA: pPEAKLIMHU NPUCOEAUHEHHU (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, TUJIPOTaJIOTEHUPOBAHUE, THJparals), TOPEeHUs, OKUCICHUS U

nonuMmepuzanuu. [IpombiluieHHble U Ja00paTOpHBIE CHOCOOBI  IMOJYYEHUs




AJIKCHOB

3.7

Ankaauenbl. XMMHMUYECKHE CBOMCTBA aJIKaJUEHOB: PEAKLMU IPUCOCIUHEHUS
(ruapupoBaHue, TalOT€HUPOBAHHUE), TOpeHUs U noiaumepusanuu. [lomyuenue

AJIKaIHMCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: peakUuu MPUCOECAUHEHMS (TaJOreHUpPOBaHUE,
TUAPUPOBAHUE, TUIpATAlUs, THIPOTaJOreHUPOBAHUE) KaK CIOCO0 IMOITy4eHUS
MOJTUMEPOB M JPYTUX IMOJIE3HBIX MpoAykToB. Peakuuu 3amenienus. [openue
aleTUJIEHA KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHM I CBAPKH U PE3KU

MetaiuioB. [Ipumenenne aneruineHa

3.9

Apenbl. XUMHUYECKHE CBOWCTBA OCH30JIa: pEaKIUH AIEKTPOPUILHOTO 3aMEIICHHS,
OpUCOEeIUHEHUs:  (THIpUpOBaHUE, TajoreHupoBaHue). Peaknus  ropenus.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB Toyona. [lonydyenue 6enszona. OcoGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoa. [lonumepusanus ctuposna. Crioco0bl MosrydyeHus 1

IMPUMCHCHUC apOMAaTHUICCKUX YITICBOAOPOIOB

3.10

Cnuptsl. IlpenenpHble  OJHOATOMHBIE CHOUPTHL. XHMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBUE C  HaTpueM Kak CHOcO0  YCTAHOBJIEHMSI  HaJIM4us
THJIPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMM  Kak  CHOCOO  MOIydeHUs
pacTBOpUTENIEH, BHYTPU- U MEKMOJIEKYISIpHAsL Aeruaparanys. Peakuus ropeHus.
[Tonmyuenue »5TaHona: peakuuss OpOXKEHUS DIIOKO3bI, TUApATalMs STUJICHA.
OTUJICHINIMKONIb U IVMLEPUH KaK TPEACTaBUTEIM MpPeNelIbHbBIX MHOTOATOMHBIX

CIIMPTOB

3.11

®eHon. XuMUYecKue CBOMCTBA (peHona (peakuuu ¢ HAaTpUEeM, THIPOKCHIOM

Harpusi, 6pomom). [lonyuenue gpenomna

3.12

Anpaeruapl. XUMUYECKHUE CBOMCTBA IMpENElbHBIX albJAETHAOB: THIPUPOBAHUE;
KAQuUeCTBEHHbIE pEeakIUM Ha KapOOHWIBHYIO Tpymmy (peakuus "cepeOpsHOro
3epkana”, Bzaumoneicteue ¢ ruapokcugoM Meau (II). Iomyuenue nmpenenbHbIX
albJIETU/IOB: OKHCIIEHHWE CIHUPTOB, THUApATalus areTuieHa. AILETOH Kak

MpeaACTaBUTECIIb KCTOHOB. OcobenHOCTH PC€aKuu OKUCIICHHUA all€TOHA

3.13

Kap6GoHOBBIE KHCIOTB. XWMHUYECKHE CBOWCTBA MPENEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XMMHUECKHX CBOMCTB MypPaBbUHOM KHCIIOTHI.

HOJ'Iy‘-IeHI/IC OpCACIIbHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT. OKHCJICHHUC




AJIKAHOB, AJIKCHOB, INCPBUYHBIX CIIUPTOB, AJIbACTHUIOB. Bricime MNpCACIbHBIC U

HEMIPEACIBbHBIC Kap6OHOBBIe KHCJIOTHI

3.14

Crnoxuble 3pupsl 1 xupbl. CrocoObl MOTy4YeHUs CI0KHBIX 3(upoB. OOpaTuMoCTh
peakuun oSrepudpukanuu. [IpuMeHeHHEe CIOKHBIX S(UPOB B MHILEBOH U
nappoMepHO MPOMBIIUIEHHOCTH. JKUPBI Kak CIIOXKHBIE 3()UpPHl TIUIEPUHA U
BBICHIMX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOWMCTBA JKUPOB: THAPHPOBAHUE,

OKHCJICHHC. FI/IHpOJII/IS, WM OMBUICHHEC, KHMPOB KaK CIoco6 IMPOMBIINIJICHHOTO

ToJNydeHns coleil BhiCIMX KapGomoBpix kucnoT. MBIIA kak comu BpicImx

KapOOHOBBIX KHCIIOT

3.15

XUMHYECKHE CBOMCTBA IITFOKO3BI: PEAKIIUU C YHACTHEM CIIMPTOBBIX U AJIbJACTUIHOU
TPyIn W MOJIOYHOKHCIIOE OpokeHue. [IpuMeHeHHe TIJIIOKO3bI, €€ 3HAaueHHUE B
JKU3HEJICATCIIbHOCTH ~ OpraHu3Ma. Jucaxapubr: caxaposa, MaibkTo3a.
BoccranapnuBaromme W HEBOCCTAaHABIMBAIOIIME Aucaxapuibl. [uaponus
nucaxapunoB. Ilonucaxapuasl: kKpaxman, DMkoreH. CTpoeHHE MaKpOMOJIEKYI
KpaxMajia, DIMKOT€Ha M UEUI0I03bl. (PU3MYECKHE CBOWCTBA KpaxMalia |
LEJUTI0NI03bl. XMMHUUYECKHUE CBOMCTBA KpaxMalia: TUIPOJIN3, KAUeCTBEHHAs! peaKIlus
¢ uoaoM. XHMMHUYECKHE CBOWCTBA IIEJUIIOJNIO3BI: TUAPOJIM3, MONydYeHHEe 3(UpOB

1esutrosio3bl. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJIK)

3.16

AMMHBI. AMUHBI KaK OpraHM4e€CKUe OCHOBAHMS: PEAKIMU C BOAOW, KUCIOTAMH,
peakiusi TOpeHHs. AHWIWH Kak TMpeACTaBUTEIh apOMAaTUYECKUX aMHHOB.
XUMHUYECKHE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHE C KUCIIOTaMH, OpOMHO BOJOH,
okucnenue. [lonyyeHue aMMHOB aJKWJIMPOBAHUEM aMMHaKa U BOCCTAHOBJIEHUEM

HUTPOIIPOU3BOJAHBIX YITICBOAOPOAOB

3.17

AMUHOKHCIOTBI M OelKH. AMHHOKUCIOTBI Kak aM{QOTepHble OpraHHYecKue
coeauHeHusi. OCHOBHbIE aMMHOKHUCIIOTBHI, oOpasyromue Oenku. XHUMHUYEeCKHe
CBOICTBa OENKOB: THAPONIN3, IEHATypallusl, KaueCTBEHHBIE (I[BETHbIE) pEaKIIMH Ha

OeIKHu

3.18

CrpoeHne W CTpPyKTypa IOJIMMEPOB. 3aBUCHMOCTh CBOWCTB IIOJMMEPOB OT
cTtpoeHus: Mojekyl. OCHOBHbIE CIOCOOBI TONYYEHHUS] BBICOKOMOJEKYISPHBIX
COEMHEHUI: peakluu MOJUMEpHU3alui M NOoJIMKOHJeHcanuu. Knaccupukarms

BOJIOKOH




3.19

WNnentudukaryss OpraHMYECKUX COeNWHEHUH. PerieHune sKcrepuMeHTaTbHBIX

3aaa4 Ha paClio3HaBaHHUEC OPraHuYCCKUX BCIICCTB

3.20

I'enernueckas cBsA3b MEXKy KJlacCaMU OPTaHUYECKUX COEAUHEHUI

XUMHS U KU3Hb

4.1

XuMus B TOBCeIHEBHOHM xu3HU. [IpaBmia Oe3omacHOW pabOTBI C EIKUMH,

TOPHOYMMH U TOKCUYHBIMHU BCIICCTBAMHU, CPCACTBAMUA OBITOBOM XMMHH

4.2

XuMus U 310p0Bbe. XUMHUS B MEAULUHE. XUMUSI U CEIBCKOE XO35IMCTBO. XUMHUS B
NPOMBIIIJICHHOCTH. XUMHUSI M SHEPreTUKa: MPUPOJHBIA U MOMYTHBIH HEPTIHOM
rassl, X COCTaB U ucnonb3oBanue. CocraB He(TH U ee nepepaboTka (IpUPOJHbIE

HCTOYHHNKH YFJICBOI[OpOIIOB)

4.3

XuMHUsg U SKOJOTUsl. XMMHYECKOE 3arps3HEHHE OKPYXKArolIed cpenbl M ero
nocneActsus. Oxpana runpocdepsl, mouBbl, arMocdepsl, Gropbl U (ayHbl OT
XUMUYECKOTO 3arpsisHeHus. [IpoOieMa OTX0MOB W TMOOOYHBIX TPOAYKTOB.

AJII)TepHaTI/IBHBIG HNCTOYHUKH SHCPIUH

4.4

OO0me mpencTaBieHUus] O MPOMBINIIEHHBIX CIIOCO0aX MOJYYCHHUS] XUMHUYECKUX
BEIIECTB (HAa MpUMEpPE MPOU3BOJICTBA aMMHaKa, CEPHOW KHUCJIOTHI). YepHas u
uBetHass  Metasuryprus.  CTeksio M CWIMKaTHas  IPOMBIILJIEHHOCTb.
[IpombinienHass ~ opranudeckas  xumusa. Celppe Uil OPraHHYECKOU

IMPOMBIIIIJICHHOCTH

Tunel pacyeTHBIX 3a1a4

5.1

Pacuersl Macchl BellleCTBa WM o0beMa Ta3oB IIO HU3BCCTHOMY KOJIMYCCTBY

B€OICCTBa, MaCC€ NN 06"[76My OTHOI'O M3 Y4YaCTBYIOIIMX B PC€aKIMH BCIICCTB

5.2

Pacuets! TernoBoro 3¢ dexra peakuun

53

PacueTbl 00beMHBIX OTHOIICHUM ra30B IIpU XUMHUYCCKUX PCAKIUAX

54

PacueTsl Macchl (O6’bCMa, KOJIMYCCTBA BCH.ICCTBE[) MMPOAYKTOB pCaKluu, €CJIU OAHO

U3 BEUIECTB JIaHO B U30BITKE (MMEET IPUMECH )

5.5

Pacuersl MaccoBoii WM 00BEMHOI AO0JIX BbIXOHAa TMPOAYKTA pCakKuuu OT

TCOPCTUUCCKHU BO3MOKHOTO




5.6 PacueTsl Macchl (00beMa, KOTMUECTBA BEIIECTBA) MPOIYKTA PEAKLUHU, €CIH OIHO
M3 BENIECTB JaHO B BHUAE pacTBopa C OINPEIACICHHOM MacCOBOM JoJen

PacTBOPCHHOI'O BEIICCTBA

5.7 Pacuerbl ¢ wucnonb3oBaHUEM TOHATHH  "maccoBas goyist", ''MouisipHas
KOHLIeHTpaiusA", "pacTBOpUMOCTH"
5.8 Haxoxaenne MOJeKylIsipHOW (OpMyNbl OpPraHMYeCKOro BEIIeCTBa IO €ro

INIOTHOCTH M MaCCOBBIM JOJIAM 3JIEMCHTOB, BXOAJAIIMX B €ro CocCraB, HJIM IIO

IIPOAYKTaM CropaHus

TemaTuueckoe IJIAaHUPOBAHHUE

10 kiace
HaumenoBanue | KouvecTBo yacos DJIeKTPOHHbBIE
Ne | paznenoB u (undgposbie)
KourtpoJsbnsbie | IIpakTnueckue
n/m | TeM Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
NPOrpamMMbl pecypchl

Paznen 1. Teopernueckue 0CHOBBI OPraHMYEeCKOM XMMHUM

IIpeamer
OpraHUYeCKON
xumun. Teopus
bubmmorexa [JOK
1.1 | crpoenus 3
https://m.edsoo.ru/7f41a636
OpraHUYEeCKUX

COETUHEHUN A.

M. bytieposa

Hroro no paszneny 3

Pa3nea 2. Yraesogopoasnl

[Ipenenbubie
bubmuorexa [JOK
2.1 | yrmeBoaoposI 2
https://m.edsoo.ru/7f41a636
— aJIKaHbl
55 Henpenenbubie 5 1 bubmuoreka [JOK
' YTJIEBOJOPOBL: https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aJIKEHBI,
aJIKaINCHBI,

AJIKMHBI

ApoMatuydeckue
2.3
YTIE€BOAOPOIbI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

[Ipupoansie
UCTOYHUKHU

2.4 | yrieBosopoioB
U uX

nepepaboTka

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

13

Paznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust

3.1 | Conuptel. enon 3
Annnerunel.
KapGoHoBsie
bubnnoreka IIOK
3.2 | KHUCJIOTBHL. 7 1
https://m.edsoo.ru/7f41a636
CroKHBIE
3upHI
bubnnoreka IIOK
3.3 | YraeBoxsl 3 1
https://m.edsoo.ru/7f41a636
Hroro no paszneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeMHeHUus

AMUHBI.
bu6nuoreka [IOK
4.1 | AMAHOKUCIIOTBI 3
https://m.edsoo.ru/7f41a636
benxn
Wroro mo pazneny 3

Pa3pea 5. BeicokoMo.1

CKYJISIPHBIC COCANMHCHU S

IImactmacchl.
but6mmorekxa [IOK
5.1 | Kayuyku. 2
https://m.edsoo.ru/7f41a636
Bonokna
Hroro no paszneny 2
OBIIEE
34 2 2
KOJIMYECTBO
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YACOB I10

ITPOT'PAMME
11 kaace
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHHe
(uudposbie)
n/ | pasgenoB uTeM | Beer | Kourposbubl | [pakruuecku
o0pa3oBaTte/ibHbIE
1| NMporpamMmbl 0 e padoThI e padoThl
pecypchl
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U bubnnoreka IIOK
1.1 | Ilepunognueckas 3 https://m.edsoo.ru/7f41a63
cucrema 6
XUMHUYECKHX
31eMEHTOB /.
. MenneneeBa
Crpoenue
bu6mmoreka [IOK
BEIIIECTBA.
1.2 4 https://m.edso0.ru/7f41a63
MHoroob6pasue 6
BEILECTB -
bu6mmoreka [IOK
XuMH4decKkue
13 6 1 1 https://m.edsoo.ru/7f41a63
peaxiuu
6
Wroro mo pazneny 13
Pa3nea 2. Heoprann4yeckasi xumust
bu6nuoreka [IOK
2.1 | Metamisl 6 1 https://m.edso00.ru/7f41a63
6
but6mmoreka [IOK
2.2 | HemeTasmibl 9 1 1 https://m.edsoo.ru/7f41a63

6
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CBs3b

HEOPraHWYECKH bu6muoreka [IOK

23 |xu 2 https://m.edsoo.ru/7f41a63
OpraHUYeCcKHX 6
BEIIIECTB

Hroro no pazneny 17

Paznen 3. XuMus u :KU3HL

bu6nmoreka [IOK

3.1 | XumMus u Xu3Hb 4 https://m.edsoo.ru/7f41a63
6

Uroro no pazneny 4

OBIIEE

KOJIMYECTBO

YACOB 11O >

I[TPOTPAMME
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