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INOACHUTEJIBHASA 3ATINCKA

[IporpamMa 1o XuMHM Ha YpOBHE CpelHero oomero oOpa3oBaHusi pazpaboTaHa HaA
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny, Tpe0OBaHUA K pe3ysibTaTaM OCBOEGHHs  (enepanbHOl  oOpa3oBaTenbHON
nporpamMmbl cpeanero obmero obpasosanust (OOIT COO), mpencrasneHusix B degepanibHoM
rocyaapcTBeHHOM obOpazoBaTtenbHoM cTangapre . COO, ¢ yuérom Konuenumu mpernojiaBaHus
yuebHOro mpenMera «XHMHsS» B 00pa3oBaTeNbHBIX opraHuzanmsx Poccuiickoit deneparum,
peaIu3yoLX OCHOBHbIE 00pa3oBaTeIbHbIE IPOIPaMMbl, U OCHOBHBIE MOI0XKeHUs «CTpareruu
pa3zBuTusi Bocniutanus B Poccuiickoit ®enepanuu Ha nepuon 1m0 2025 roga» (Pacmopsixenue
paszputust PO ot 29.05.2015 Ne 996-p) .) .

OCHOBBI TOJIX0JIOB K pa3pab0TKe MPOrpaMM 10 XUMHH, K ONPECIICHUIO OOIIEH CTpaTeruu
oOydeHus, BOCIIUTAHUS U OOydeHUs, MpoBedeHUs yueOHoro mpeamera «Xumus» mig 10-11
KJIaCCOB Ha 0a30BOM ypOBHE pa3BUTHs, COCTABJIEHbI KOHLENTYyalbHble nojoxenus ®I'OC COO
0 B3aMMOOOYCJIOBJICHHOCTH IIeJICH, COJCPIKaHUs, pPe3yJbTaToB OOy4YeHHsS W TPEeOOBAaHUU K
00yUYE€HHIO. BBIITYCKHUKOB.

Xumuueckoe  oOpa3oBaHHME, TIOJY4aeMO€ BBITYCKHHKaMU  00mIeo0pa3oBaTenbHOM
OpraHu3aluy, sBJISETCS YacTbio UX oOpazoBaHHOcTH. OHO obOecreurBaeT 3aBepIIAOLINI FTar
peaM3ali Ha COOTBETCTBYIOLEM €My 0a30BOM YpPOBHE KJIIOYEBBIX LIEHHOCTEH, MPHHIIMIIOB
LEJIOCTHOCTH CHCTEMBbl XHMHUYECKOro 00pa3oBaHusA. DT LEHHOCTH KacaroTcs IO3HaHUsA
COJIHEYHOW MPHUPOJBI, MUPOBO33PEHUS U (hOpMUpPOBaHMS OOIIEH KyJIbTyphl YEIIOBEKa, a TaKKe
9KOJIOTUYECKH O0OOCHOBAHHOI'O OTHOILIEHMS K €ro 370pOBbIO U MPUPOJIHON cpene. Peanusyercs
XUMHYECKOe O00pa3oBaHHE YUYAIIMXCS HAa YPOBHE CpETHEro oOmero oOpa3oBaHHMsS B paMKax
y4eOHOTro npeaAMeTa «XUMHUs», COAEepKaHUuEe U IOCTPOSHNE KOTOPOro HEOOXOMMO B IPOrpamMmMe
0 XUMHUHM C y4€TOM CHEHU(PHUKH HAyKH XUMHH, € 3HAYeHHsS B MO3HAHWU IPHPOIBI M B
MaTepHaJIbHON KU3HU OOILECTBa, a TAKXKE ¢ YUETOM YCTAaHOBJIEHHBIX 1I€JIeH U ClIel0BaHus. ,

XUMHS KaK 3JIEMEHT CUCTEMbI HAyKH UIpaeT 0coOyro posib B COBPEMEHHON LIMBUIM3ALINY,
B CO3/IaHUM HOBOM 0a3pl MaTepualbHOM KyiabTypbl. OHa BHOCUT CBOM BKJIAJ B CTYIEHHU
pPasyMHOTO0 HAy4YHOI'O MBIIUICHHS, CO3/IaHUE LEJIOCTHOCTH MpPEJCTaBICHUS 00 OKpy’KarolieM
MHpE KAaK O €IMHCTBE IPUPOABI M YEJIOBEKA, KOTOPOE CYIIECTBYET B XMMHUM Ha OCHOBE
MIOHUMAaHUs BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHMS B3aUMOCBA3EH MEXKIY
CTPOEHHEM BEILIECTB, UX 3aKOHOMEPHOCTHIO U BO3MOXHBIMU 00JIaCTSIMH CYIIIECTBOBAHUSI.

TecHO B3aMMOJEHCTBYS ¢ APYTUMHU Pa3BUTBIMH HAYKaMH, XUMHS CTaJIa BEAYLIEH 4aCThIO
MHPOBOM KYyJBTYpPBI, CO3J1aBasi YCIOBUS I JOCTHUKEHUS TPYLOBOIO yCIIeXa M KU3HHU KaXKJI0ro
yneHa oOmiectBa. CoBpeMeHHas XMMMs Kak HayKa CoO3HjaTellbHas, KaKk Hayka C BBICOKUMH
TEXHOJIOTHSIMU, HAIIPABJIEHHBIMU Ha pelleHre Mpo0jeM, CBA3aHHBIX C Pa3BUTHEM YEJIOBEUECTBA
— CBIPbEBOM, YPHEPTETUUECKOM, TUILIEBOM, OE30MACHOCTH U OXPaHbI 370POBBSI.

B cooTBercTBUUM ¢ OOMIMMHU KaTeropHsIMHM U NPHHLIUIIAMH cpeaHee oOliee oOpazoBaHME
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
UCKJTIOUUTENIFHO Ha OOMIEKYJIbTYPHYIO IOATOTOBKY OOYYaloIUXCs, HEOOXOAMMOE UM JUIs
BBIPa0OTKM MHPOBO33PEHUYECKHX OPHUEHTHUPOB, MOCTENEHHOE BKIIOYEHHE B KM3Hb COIMYMa,
POI0JDKEHNE 00Pa30BaHMs B Pa3IMYHBIX O0JIACTSX. , HE KaCaTeCh HEMOCPEICTBEHHO XUMMUU.



CocraBnsitolmiuMu  ipeaMeTa  «XHUMHs SIBISIIOTCSL 0a30Bble Kypchl — «OpraHudeckas
xumusa» U «O011as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHuUsl KOTOPBIX
SIBJISIFOTCS. OCHOBBI HAYKH: CHCTeMa 3HaHUM 110 HEOPraHMYECKOW XUMUU (C BKJIIOUEHHEM 3HAHUU
Mo XUMHH) U oOmieil opranuueckoit xumuu. opMupoBaHue AAHHBIX CHUCTEM IPU HU3Y4YEHUU
00BEKTa J1aeT BO3MOXKHOCTH YBHJIETh BCE MHOT00Opa3us BELIECTB Ha OCHOBE OOIINX
00BsICHEHUH, COJIHEYHON YHEPTHH U TEOPUU XUMUHU.

Crtpykrypa conepkanus KypcoB — «Opranudeckast xumus» u «O01as 1 HeopraHudeckas
XUMHS» CPOPMHUPOBAHA B MPOrpaMMe 10 XMMHUU HA OCHOBE CUCTEMHOT'O MOIXO0/Aa JUII U3yYECHUs
yueOHOro Martepuaiga M OOYCIIOBJIEHA MCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWI Ha
OIpPEEIICHHBIX TEOPETUUECKUX YpOBHsX. MTak, B Kypce OpraHM4ecKod XUMHM MCCIIEI0BaHUS
MPOBOJSATCS HAa YPOBHE KJIACCHYECKUX TEOPHiIl, OCHOBAaHHBIX Ha pe3ylbTaTax COEIWHEHUH, a
TaK)K€ Ha YPOBHE XMMHUECKUX CTEPEOTUUYECKUX 3JIEKTPOHHBIX U MPEACTABIEHHBIX O IOCTPOCHUHU
BenlecTB. MccnenoBanus, u3yyaemble B Kypce BELIECTB, OTHOCATCS K OOJACTH pa3BUTUS — OT
YIJIEBOAOPOAOB [0 CIOXKHBIX OHOJIOTMYECKMX AaKTHBHBIX BellecTB. B xozme pasButus
OpPraHMYECKON XMMHUHU MOJy4YeHbl c(pOpMHUpOBAaHHBIE HA YPOBHE 0a30BOro o0miero oopazoBaHus
NepBOHAYAJIbHbIE MPEJCTABICHUS O XHMHUYECKUX CBA3SX, KIACCU(UKALMOHHBIX IPU3HAKAX
BEIIECTB, B 3aBUCIMOCTH OT CBOMCTB BEIIECTB OT UX YCTOWYMBOCTU, O XUMHUUECKOTO COCTOSTHUSI.

[To HOBBIM YTJIOM 3peHUS Ha IPEAMET «XUMHs» 0a30BOTO YPOBHSI, U3y4aeMblii HA YPOBHE
6a3oBoro 00miero o0pa30BaHUS TEOPETHYECKHX MATEpUANOB M (PAKTOJOTHUECKUX HTAHHBIX O
BEIIECTBAX M XMMHYECKHX SBJICHUSX. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHHuecKas
XUMUS» O0YYAIOUIMMCS TIPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHUE MEPHUOIUYCCKOrO
3aKOHa C OOLICTEOPETHYECKUX U METOJOJOTHUYECKUX TO3UIUH, TIy0Ke MOHATh UCTOPUYCCKOE
U3MEHeHHe (QYHKITUI 3TOro 3aK0OHa — OT 0000IIAOIIEH 10 OOBSICHSIFOIICH U TIPOTHO3UPYIOICH.

Enunas cucrema 3HaHUN O OCHOBHBIX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX W
MIPUMEHEHNH, A TAKXKE O PEAKLMAX PEaKIUd, UX CYHIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUS
BbIIIOJIHsSiETCsT B Kypcax 10 w11 KiaccoB 3JI€MEHTOB  COAEpXKAHMS, HUMEIOIINUX
KYJIbTYpOJIOTHYECKUHA W TPUKIATHON XapakTep. DTU 3HAHHUS OO0CECIEUYMBAIOT TOHUMaHUE
B3aMMOCBS3€H XUMHUM C JAPYTMMHU HayKaMM, PAaCKpBIBAIOT €€ pPOJib B IIO3HABATEIbBHOW H
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO KYJIBTYpPhl B TpOIECcCce
TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKHUX MPHIOKEHUN XUMUU, TIO3BOJISIOT BBITYCKHUKAM
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, 3HAHUSIX C XUMHEH,
JIOCTaTOYHO OCMBICIMBATh. MH(OpPMAIMIO W MPUMEHEHHE CBOMX 3HAHWUW /s TOMOJHEHUS,
pELICHHS] MHTEIIEKTYJIbHBIX U AKCIIEPUMEHTAIBHBIX UCCIIEA0BATENBCKUX 3a/1a4.

B mmane peuicHuda 3aaa4 BOCIMTAaHHA, PAa3sBUTUA W COLMUAIM3alluU 06yqa}0mnxcsl
UCIIOJIB3YETCSl TIporpaMma II0 XMMHMUYECKOMY TOAXOAY K OINpPEACIEHUI0 COACpXKAHUS U
MIOCTPOCHUIO TpeaMeTa, MpeJycMaTpuUBarollas JTalbl YHUBEPCAIbHBIX TEOPETHUECKUX
JefcTBUM, ycTaHaBIMBaroUIMe ©0a30BO€ 3HAUYEHUE Ul PA3IMYHBIX BHUJOB JAEATEIbHOCTH:
pemieHus mpoOieM, IOHMCKa, aHanu3a M 00paboTkM uHEGOpMalUU, HEOOXOAMMBIX JUIS
nproOpeTeHus] MPAaKTUYECKOTrOo OIBITAa. M HMCCIEeI0BATENbCKON AEATENbHOCTH, 3aHUMAroIei
Ba>XHOE€ MECTO B IIO3HAHUU XUMUH.

B mpaktuke npenojgaBaHuss XMMHMM Kak Ha ypoBHe 0a3oBoro oOpa3oBaHHs, Tak M Ha
YpOBHE cpeaHero olmiero oOpa3zoBaHUs, IPU PACCMOTPEHUU COJAEPKATEIbHBIX XapaKTEPUCTHK
LeJIeld U3y4eHUs NIPEeIMETa HallpaBJICHUs IEPBOCTENIEHHON TPAaIULIUU TPAIULUOHHO IPU3HAETCS
METOJIOJIOTHSI OCHOB MEIULMHCKONM HayKh Kak o0OJacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
IIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA M KaK OJIHA U3 COCTaBISAIOLIMX MUPOBOM KyJIbTyphl. . C
METOJMYECKOW TOYKM 3pEHMs] TakOW IMOAXOJA K OINpeAeNeHUI0 Leled H3ydeHHs IpeaMmeTa
SIBIISIETCS BIIOJIHE OTMPaBIaHHbBIM.



CorimacHO MeCTy [aHHOTO B3IVIAJa TJIABHBIMA TIOCETHTEISIMH W3y4YSHHs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 — 11 xi1.) siBisttOTCSA:

CHCTEMbI 00ECIICYMBAIOT HEOOXOMMbIC 3HAHHUS KaK Ba)KHEHINNE OCHOBBI €CTECTBEHHO-
HAYYHOH KapTUHBI MHpPA, B OCHOBE KOTOPBIX JIEKAT KIIOYEBBIC MOHATHS, (yHIaMEHTaIbHBIE
3aKOHbI W TEOPHHM XUMHH, Pa3BUTHE S3BIKOBOM Haykd, (OPMHpPOBAaHHE W TOHUMaHUE
dyHIaMEHTAIBHBIX ~ O0OOLICHWH  MHPOBO33PEHUECKOTO  XapakTepa,  HaONIoJeHHuEe ¢
0COOCHHOCTSIMH UX Pa3BUTHS U CTAHOBJICHUS;

METOABl W DPAa3BUTHE IMPEICTABICHHBIX B HAYYHBIX METOJAaxX ITO3HAHUS BEIIECTB W
HOPUPOJHBIX HMCTOYHHKOB, HEOOXOIAMMBIX Ui TMPUOOPETCHUS YMCHHU, OPUCHTUPOBATHCS B
MHUPOBBIX SIBJICHUSX M B AKCIEPUMEHTAJBHBIX acleKTaX, MpeanojaraTb MECTO B MPHPOJIE, B
MPAKTUYECKOW U MOBCEIHEBHOM )KU3HH;

pa3BUTHE YMECHUU U CIOCOOOB JCATEIBHOCTH, COOJIIOJICHHE MPABHII MO0 HAOIIOJICHHUIO H
OOBSCHEHUIO XUMUYECKUX IKCIEPUMEHTOB, COOJIOJCHHE IMpaBMJI OE30MacHOr0 OOpalieHus C
BEIICCTBAMH.

CrermneHb ¢ 3TUM, LIETH COJIEPKATEIbHON XapaKTEePUCTUKU U 3a7]aud U3yYeHUs MpEeIMETa B
rporpamMme 1o XUMHUH YTOUHEHBI U CKOPPEKTUPOBAHBI B COOTBETCTBUU C HOBBIMHU IIPHUOPUTETAMU
B cHucTeMe cpefHero oOimero obpazoBanus. CerojHs Mpu MPENnoJaBaHUU XUMHUU B OOJbIIEH
CTENEHU OTAACTCS TMPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJep)KaHusi OOydeHws,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBITYCKHUKOB 00I1€00pa3oBaTeIbHOM OpraHu3aluy,
oOnasamux He Ha0OpOM 3HaHWH, (DYHKIIMOHATBLHOW TPAMOTHOCTHIO, TO ©CTh METOJaMH H
HABbIKAMU AaKTUBHBIX 3HAHUM M TPUMEHEHHEM HX B pEAIbHOM KHU3HU I pEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cBs3u ¢ 3TUM IIpU U3y4eHHUH IIpenMeTa «XUMUs» MaclTabHee 3Hau€HHuEe pUoOpeTaroT
TaKue 1NN U 3a/1a4U, KaK:

ajanTtanus OOy4YaloIIMXCsl K YCIOBUSM JMHAMHYHO pPa3BUBAIOLIETOCS MHUpa, TpeOyer
UHTEJUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €amM00Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSTEIIBHOMY MPUHATHIO I'PAMOTHBIX PEIICHUN B KOHKPETHBIX >XKM3HEHHBIX YCIOBUSX,
CBS3aHHBIX C BEILIECTBAMU U UX IIPUMEHEHUEM,;

HABBIKM Y OOYyYaroUIMXCs KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUH), UMEIOIIHE
YHUBCPCAJIbHOC 3HAUCHUC I PA3JIMUYHBIX BHUJIOB ACATCIIBHOCTHU: PCUICHUA HpO6J'I€M, ITIOHCKa,
aHanm3a U o0paboTKu MHQOpPMAINK, HEOOXOUMbIE AJsi MPUOOPETEHHs OMbITA JEATEIHHOCTH,
KOTOpBIfI 3aHUMACT pemiaromee MCCTO B IHO3HAHUHM XHMHUH, a TaKXKC OLICHKW C IMO3HMIHUN
KITFOYEBOM O€30MacHOCTH. XapaKTep BEHIECTB M TEXHOJOTHYECKHE IMPOLEeCChl B OpraHU3Me
YeJI0BEKA U IPUPOIHOU CpEE;

pa3BUTHE M03HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUS IO XUMHHU B
COOTBETCTBUM C >KM3HEHHBIMU MOTPEOHOCTSIMU, MCIIOJIB30BaTh COBPEMEHHBIE TEXHOJOTHM IS
MOKCKa U aHajIM3a y4eOHOH 1 HayuyHO-TIONMYJIpHON HH(OPMALUK XUMHUYECKOTO COJepKaHUS;

COJZCPpIKAaHUA U BOCIIUTAHUA Y 06yqa}0mnxcs[ aCCOIMAaTHUBHOT'O U JIOTUYECKOI'O MBIIIJICHWA,
Ha6J'IIOI[aTCJ'H:HOCTI/I, C06paHHOCTI/I, AKKYpPAaTHOCTHU, YTO 0COOEHHO HCO6XOJII/IMO, B 4aCTHOCTHU,
IIpU MJIAHUPOBAHUHN U IPOBCACHU N XUMHUYCCKUX SKCIICPUMCHTOB,

BOCIIMTaHUE Yy O0OydYarommxcs YOEKIEHHOCTH B TYMaHUCTHUECKON HaIlpaBI€HHOCTH
XUMHUH, €€ BaKHAs POJb B YMEHbBIIEHWH MPOOJIEM palMOHAIBHOIO MPHUPOAONOIB30BAHNUSA,
IIOIIOJIHEHUST PECYpCOB PECYPCOB M COXPAHEHUS ECTECTBEHHOI'O pPABHOBECHUS, OCO3HAHUSA



HEOOXOMMOCTH OEpEeKHOTO0 OTHOIICHUS K TMPHPOJE U CBOEMY 3/J0POBBIO, a TaKxke
OpUOOPETEHNUs] OIbITA, HUCIOIb30BAHUS AUIEKTPOHHBIX 3HAHWW JUIsl NPUHATUS TIPaMOTHBIX
pelIeHUi B yCTAHOBJIEHHOM IOPSIZIKE. , BIAJICHUS C XUMUUYECKUMU SIBJICHUSIMH.

B yuebusblii mnan cpeanero oOmiero oOpa3oBaHUS BXOAUT MpeaMeT «XuMmus» 0a30BOTo
YPOBHS B COCTaB ITpeMETHOH 00nacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHD».

OO1mee 4nciio 4acoB, OTBEICHHBIX ISl M3YYCHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oOpaszoBanus, cocraiser 68 gacoB: B 10 kmacce — 34 gaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Henemo).

COJEPXAHHUE OBYYEHMUSA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI OPTAaHUYECKOH XUMHUHI

[Ipenmer OPraHUYECKOU XAMUH: ee COCTaB, pa3BuTHE 51 3HA4YCHUE
B IIOJIyYEHHM HOBBIX BEIIECTB U  MaTepuasnoB. Teopus MpPOBENEHUS  PE3yIbTATOB
A. M. bytnepoBa, ee ocHOBHbIe MOJIOKEHUS. CTPYKTypHBbIE  (DOPMYJIBI  XUMHUYECKHX
BeulecTs. ['oMoitorus, nzomepus. XUMHU4ecKas CBsI3b B YKa3aHHBIX COEAMHEHUAX — OJUHAPHBIEC U
KpaTHbBIE CBS3H.

[TpencraBinenne o knaccuukanuu BeniecTB. HoMeHknaTtypa pe3ynbTaToOB COEIMHEHUI
(cuctemaTuyeckue) M TpUBHAIbHBIE Ha3BaHUS TPAAMLMOHHBIX MpEJCTaBUTENEH KiIaccoB
XUMHUYECKHX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB U WX SBJICHUH : O3HAKOMJICHHE C
o0Opa3llaMu BEIIECTB M MAaTe€pHaJOB Ha HMX OCHOBE, MOJEIMPOBAHUE MOJIEKYN BEILIECTB,
oOHapyxeHHe, HaOJII0JeHWE M ONUCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO MPOSBICHUIO
0OHapyEHHBIX BEILIECTB IIPU HarpeBaHUU (TJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpOEHHE, TOMOJOTMYecKui psa. MetaH u 3TaH — mpocTeiiue
NPEJCTaBUTENIN AIKAHOB: (PU3UUYECKHE U XMMHUUYECKHE CBOMCTBA (peakuuu MpeoOpa3oBaHus U
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, TIOTyUEHHE U TPUMEHEHHUE.



AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN psAll. DTUIICH U MPONUJIEH — MPOCTEUIINe
MPEJICTAaBUTENIN AJIKEHOB: (M3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBAHUS,
TaJIOrCHUPOBAHUs, TUApaTalilii, OKUCJICHUA U HOJII/IMepI/ISaLII/II/I), MOJIYYCHHEC U IIPUMCHCHUC.

Ankanuensl: Oyraguen-1,3 u wmerunOyraauen-1,3: cTpoeHHe, BaXKHbIE XUMHUECKHUE
CBOMCTBA (peakuus noauMmepusanuu). [lonyueHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH Harpy3kd, TIOMOJOIMYECKMH psAl. ALeTwieH —
NPOCTEUIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuy ruIpupoBaHus, raIOreHUPOBAHNUS, TUAPATALMU, TOPEHUS ), T0JIyY€HUE U IPUMEHEHUE.

Apenbl. benzon: cocras, cTpoeHue, (uU3MUECKME U XHUMHUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHMS), MOJy4YeHUE M MpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuyeckue ceoucmea (Peakyuu 2aio2eHUuposanus U HUmpo68aHus), noiyuenue u
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTHYeckass  CBA3b  MEXIY  YIJIEBOJOPOJAMHU,
MPUMEHSEMbIMHU K PA3JIMYHBIM KJlaccaMm.

[TpupoaHble HWCTOYHHMKH YTIIeBOAOPONOB. [IpuponHplii a3 W TOMyTHBIE HE(TIHbBIE
rasel. Hepte u ee perucrpauus. CnocoObl nepepaboTKu He(TU: MEperoHka, KpPEeKUHT
(TepMHUYECKHiA, KaTATUTHYECKHH), upoiu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ POJYKTHI €ro nepepadboTKy.

OKCIIEPUMEHTAIbHbIE METO/Ibl M3YUYEHHUs BELIECTB U MX MPEBPALIECHUN : 03HAKOMIIEHUE C
oOpasiamu miacTMacc, KaydykoB u pe3uH, koureknuid «Hed1b» u «Yromby», MoaearupoBaHue
MOJIEKYJI YIJIEBOJIOPOJOB U TaJOr€HOMPOU3BOJIHBIX, MPOBEICHUE OIPAKTUUECKON pPaboTHI :
IIOJIy4EHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérhble 3a1a4u .

Beruucnenuss mo YPAaBHCHHUIO XHMHUUYCCKOI'O pPECIKUMA (MaCCH, O6’beMa, KOJIN4YCCTBa
HCXOJHOTO BEIIECTBA WM COCTOSHHUS IO H3BECTHOM Macce, O6’I)€My, KOJIMYCCTBY OJHOIO0 U3
HCXOAHBIX BECIICCTB UJIU HpOILYKTOB).

Kuciopoacoaep:kamye oprannueckue coeInHEeHsI

[IpenensHble OJHOATOMHBIE CHHUPTHL. METaHOI M ITAHON: CTPOECHHE, (QHU3UYECKUEe H
XMMHUYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMU METaJUIaMH, TaJor€HOBOJOPOJAaMHU, TOPEHUE),
npuMeHeHre. BonopoaHble cBSI3U MeX1y MOJIEKYJIaMH cIUpTOB. JlelicTBUe MeTaHoJa U 3TaHoJIa
Ha OpPTraHu3M YEJIOBEKA.

MHoOroatoMHEbIE CIIUPTHIL. OTUJICHTIINKOIb | TNIMLOCPUH:  CTPYKTYpA, (1)I/ISI/I‘IGCKI/IC )41
XUMHYCCKHE CBOMCTBA (BSaHMOHeﬁCTBHG CO MICJIOYHBIMU METAaJlJIaMH, aHaJIOTMYHas pCakius Ha
MHOI'OATOMHBIC CHI/IpTBI). I[eﬁCTBHe Ha OpraHu3M 4YeCJIOBCKaA. HpI/IMeHeHI/IC rimnaepruHa U
OTUJICHT JIMKOJIA.

®deHoyl:  CTpOCHHE MOJIEKYJ, (U3HYECKHEe ¥ XUMHYECKHE CBOMCTBA. TOKCHYHBIN
¢denon. [lpumenenue gpeHomna.

Anpneruapl U kemonwvl . DopMaNbIETH, aleTaIbACTUl. CTpOeHUE, (U3NYECKue U
XUMHUYECKHE CBOMCTBA (PEaKI[MU OKHCIECHUS M KAa4eCTBO, KAUeCTBO), OJyuyeHUE U IIPUMEHEHHE.



OnHOOCHOBHBIE TpefeNibHble KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHash KHCIOTHI:
cocTaB, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (CBOWCTBA, OOIIME IS KJIacca KUCIOT, PEaKIus
sTepudUKanK), TpUMEHEHHE U TnpuMeHeHue. CTeapuHOBasT W OJIEUHOBAs KHUCJIOTBI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblja Kak BbICIIAs COJIb KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IEUCTBHUE.

Crnoxuble d3(upbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [MAPOIN3  CIIOKHBIX
a¢upos. Kupsl. 'naponus tBepaoctu. [Ipumenenne npounoe. buonoruueckas posib HaJlexKHa.

VYraeBogbl: COCTaB, KJaccu(puKanus IIOCTIEICTBUH (MoHO-, M- u
noJjucaxapuabl). [ Iroko3a — npocTedmmii MoHOCaxapu: OCOOCHHOCTH COAEpIKaHUSI MOJIEKYIL,
¢bu3nyeckne U XMMHUYECKHe CBOWcCTBa (B3auMmojeiicteue ¢ ruapokcuoM meau(ll), oxkucnenue
aMMHaYHbIM  pacTtBopoM okcujpa cepeopa(l), BoccraHoBiieHHE, OpOXKEHUE TIIOKO3BI),
HaXOXXJEHWE B MpHUPOJE, NpPUMEHEHue, Ouosormdeckas poib. Porocuntes. Gpykro3a Kak
M30MED IIIFOKO3BI.

Kpaxman w memwmono3a Kak OpHPOAHbIE moiuMmepbl. CTpoeHHEe Kpaxmaiga |
[EJUTI0N03bI. PU3NYECKUE U XUMHUYECKHE CBOMCTBA KpaxMaia (THIPOIN3, KAYeCTBEHHAS PEAKITUS
¢ oioM).

OKcliepUMEHTAIbHbIE METOJIbl M3YYEHHUs] BELIECTB M HUX HPEBpAllleHUH : MPOBEICHUE,
HaOJr0IeHNE U ONMCaHKUe JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KauecTBO CocTosIHNE
OJIHOATOMHBIX CIHUPTOB (OKUCIeHue 3TaHoia okcuaa Meau(ll)), MHOroaTOMHBIX CIUPTOB
(B3aumoseiictBue uepriauHa ¢ ruapokcuaoM menu(ll)), anpaernnos (oOkuciIeHHE aMMHUAYHBIM).
pactBopoM okcuna cepedpa(l) u rugpokcuaom menu(Il), B3auMoaeiicTBUE Kpaxmaia ¢ HOJOM),
IIPOBEJICHUE NPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérhbie 3a1a4u.

Bbrunciienuss 1mo ypaBHEHHIO XHUMHYECKOTO peXuma (Maccel, 00beMa, KOJIMYecTBa
HCXOJIHOTO BEILIECTBA MM COCTOSHUS TI0 M3BECTHOM Macce, 00beMy, KOJUYECTBY OJHOIO M3
UCXOJIHBIX BEILECTB WM MPOAYKTOB).

A30Tcoz[ep>1<a1u1/1e OpTraHU4YCCKUC COCIUHCHUS.

AMUHOKHUCIOTHI KaK aMm(poTepHbIe Oprannyeckre coequHeHus. dusndeckre 1 XUMUYECKHE
CBOMCTBAa aMMHOKHCIIOT (TI0 TUITY TIUIMHA). bronorndeckoe 3HaueHne aMUHOKHUCIIOT. [lenTuap.

benkn kak TpUpOAHBIE BBICOKOMOJIEKYJISIDHBIE CcOenUHEHUA. [lepBUYHast, BTOpUYHAS H
TPETUYHAsT CTPYKTYPHhI OENKOB. XMMUYECKHE CBOMCTBA COCAMHEHUWN: THUAPOIH3, JEHATypalus,
Ka4ueCTBEHHbBIE COCTOSIHUS HA BELIECTBA.

3KCHCDI/IM6HTaHBHLIC METOJIbl M3YUYEHHUS BEIISCTB M MX MNPEBPALLICHUM : Ha6J'IIO,Z[eHI/Ie n
OMUCAHUEC JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATypalusd 0eaKoB IIpu Harp€BaHWH, UBCTHBIC
MEXaHHU3MbI OCJIKOB.

Bbicokomo1eKyIsIpHBIE COCUHEHHUS

OCHOBHBIC TIOHSTUS XHUMUH BBICOKOMOIJICKYJIAPHBIX COC}II/IHGHHﬁI MOHOMCEp, HIOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IIOJIMMCpU3AlNU, CPCAHAA MOJICKYJISIpHAsA Macca. OcHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJICKYJISPHBIX COG)II/IHGHI/Iﬁ — MoJIMMEpHU3aluAa U MMOJUKOHACHCA V.



OKCIIEpUMEHTAJIBHBIC METOJIBI M3YUCHUS BEIISCTB M HMX NPEBPAIICHHM : O3HAKOMIICHHE C
06p33HaMI/I N UCKYCCTBCHHBIMH BOJIOKHaAMH, IIaCTMacCaMu, KaydyKaMu.

MeXnpeIMETHLICCBS3H .

Peanu3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3YyYEHUHM opraHuyeckoil xumuu B 10 kiacce
MOCPEICTBOM MCHOIB30BAHUS KaK (HIIOCO(pUIl €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK ¥ TOHATHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU JUISI OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIC TIOHSTHS: SBJICHUE, Hay4YHbId (HakT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiIacCu(UKaIUs, TMEPUOJUIHOCTh, HAONIOJCHUE, HW3MEpPCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE.

®u3nka: Marepusi, SHEprusi, aroM, 3JEKTPOH, MOJIEKYJa, DHEPreTHUUECKUH YpOBEHD,
BEILIECTBO, TEJO, 00BbEM MAacChl, arperaTHOE COCTOSHUE BEIIECTBAa, BEJIMYMHA H3MEPEHUs U
BEJIMYMHA UX U3MEPEHUS.

buonorus: knerka, opraHu3Mm, Owocdepa, oOMEH BEIIECTB B NPHUHIMIE, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OEIKU, YIIIeBObL, JKUPHI, PepMEHTHI).

['eorpadus: mosne3Hble UCKOMAaeMbIe, TOPHBIE MOPO/bI, MOJIE3HbIE MCKOMAeMble, TOIINBO,
peCypChl.

TexHomnorus: IMUIICBBIC TMPOAYKTBI, OCHOBBI 3JOpPOBOTO IIHWTAHUS, MOKIIHUC CPCACTBA,
JICKAPCTBCHHLIC U KOCMCTHUUYCCKUE MPLCriapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUYCCKUX
BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTuquKne OCHOBBbI XMMHH

XHUMUYECKUI anemeHT. AtoMm. Anpo aroMma, M30TOIbI. DJIEKTPOHHAS
000J104Ka. DHEPreTUYecKue ypOBHU, TOIJIEp)KaHUE YpOBHS. ATOMHbBIE opOuTanu, s-, p-, d-
anieMeHTbl. OCOOEHHOCTH pPACHpeeNeHHs] JJIEKTPOHOB IO OpOUTaIsIM B aTOMax »3JIEMEHTOB
NEPBBIX YETBIPEX MEPUOJO0B. DIEKTPOHHAS PA3HOBUIHOCTH ATOMOB.

[lepunonnueckuit 3aKOH u [Tepuoanueckas cucrema o AJIeMEeHTaM
. Y. Menneneesa. CBsi3b NepUOIUYECKOTO 3akoHa M lleproauyeckoil CUCTEMBI 3JIE€MEHTOB
. 1. MenneneeBa ¢ COBpEeMEHHON TeOpHel MPOYHOCTH aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMSI
CBOMCTB 2JIEMEHTAPHBIX AJIEMEHTOB U OOpa3yeMbIX MMM TMPOCTHIX U CIOXKHBIX BEIHIECTB IO
TpyIaM U MepruoaaM. 3HadeHUE EPHOTNIECKOTO 3aKOHA B HAYKE PA3BUTHSI.



Ctpoenue BemiecTBa. XMMHUUYECKass CBsI3b. BUIBI XUMHUYECKOM CBS3U (KOBaJIEHTHAs
HEMOJISIpHAsl ¥ TIOJISIpHAsi, MOHHAs, METaTM4ecKas). MexaHu3mbl 00pa30BaHUs KOBAJICHTHOU
XAMHYECKON CBSI3U (oOMeHHBIH u JIOHOPHO-aKLENTOPHbBIN). Bogopoanas
CBsI3b. BaneHTHOCTh. DNEeKTpOOTpULIATeIbHOCTh. CTeneHb  OKUCieHUsA. MOHBI:  KaTHOHBI U
AHHOHEL.

BemectBa MOJEKYISPHOrO U HEMOJIEKYJIIPHOIO BEILECTBA. 3AKOH IIOCTOSHHOIO COCTaBa
CYLIECTBEHEH. TUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTB BEILECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

[Ipennoxenue 0 JUCIIEPCHBIX obcyxaenusx. VicTuHHBIS u KOJUJIOUHBIE
pacTBOpbl. MaccoBas 10J1s1 BEIIECTBA B pacTBOPE.

Knaccudukanus  HeopraHumdeckux  coeauHeHuid. HomeHkiatypa  HeopraHM4ecKHX
BellecTB. [ eHeTHuecKkas CBA3b HEOPraHUUYECKUX BEIIECTB, OTHOCSIIASICS K Pa3IMYHBIM KJIACCaM.

Xumnueckas peakuus. Knaccudukamnyss OCHOBHOTO WHIPEIMEHTa B HEOPraHUYECKOH U
OpPraHU4ecKOi XUMHUH. 3aKOH COXPaHEHHsI MacC BEIIECTB, 3aKOH COXPAHEHHUS U MPpeoOpa3oBaHus
SHEpPruy IpU AUHAMHUYECKUX PEAKLIUAX.

CkopocTh U3MEHEHHUS, €€ 3aBUCUMOCTh OT pa3IuyHbIXx (QaktopoB. OOpaTumbie
COCTOSIHMS. XMMHUYECKOe paBHOBecHEe. DAKTOPBI, BIHMSIOMIME HA COCTOSSHHUE XHMHUYECKOTO
paBHoBecus. [Ipunnun Jlellarens.

SJIGKTpOJ'II/ITI/I‘leCKaH Jucconuanms. CunpHbple W cia0Oble QJICKTPOJIUTHI. Cpez[H BOJHBIX
pacTBOPOB BCHICCTB: KHUCJIasd, HeﬁTpaJ'ILHaH, oIcjioyHasd.

OKHUCINTEIFHO-BOCCTAHOBHUTEIIBHBIE COCTOSIHHS.

OKCIEpUMEHTAJILHBIE  METOJbl  M3YYEHMs]  BEWIECTB M MX  NPEBpAICHUHN !
neMoHcTpanoHHble Tabmuubl «Ilepuoguueckass cucrema snementoB JI. Y. MenneneeBay,
U3y4EHUE Mozenen KPUCTAJITINYECKUX PEIIETOK, HaOro1eHne
U ONHUCaHME JIEMOHCTPAllMOHHBIX M J1a0OpaTOPHBIX ONBITOB (pa3paboTka NepoKcuaa
BenukoOputanun B pamkKax KarajuszaTropa, OINpEAE]eHHE Cpelbl pacTBOPOB BELIECTB C
YHHMBEPCAJIbHOTO MHJMKATOPA, PEKUM HOHHOTO OOMEHa), MPOBEJIEHUE MPAKTUUYECKOH paboTh
«BnusHue pa3nnyHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKOT'O COCTOSIHUS».

PacuérHble 3214 .

Pacuérel o ypaBHEHHsAM BeTpa, B TOM YHCIE TEPMOXUMHUYECKHE PACUETHI, pacdETHI C
HCIIOJIb30BaHUEM IIOHATHS «MACCOBAas 10/ BEILIECTBAY.

Heopranuveckas xumus

Hewmerannel. [lonoxenne HemeramioB B Ilepuoguueckoil cuctemMe MO  3JI€MEHTaM
. . Menneneesa  u 0COOEHHOCTH  TBEPJOCTH atomoB. dusnyeckue CBOMCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAIOB (TI0 MPUYKHE KUCIOPOa, cephl, pocdopa u Kucioposa).

XWMHYECKHE CBOWMCTBA OCHOBHBIX HEMETAIOB (TaJIOTEHOB, Cepbl, a3zora, (docdopa,
yraepoja U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KHCIOT, BOJOPOTHBIX
COCTMHECHUH).



[IpruMmeHeHue TBEpABbIX HEMETAVIOB U UX COCTMHEHUN.

Meramnsl. [losnoxenne  MarepuanioB B Ilepuonuueckoid  cuCTeME  3JIEMEHTOB
. . MenneneeBa. OcobeHHOCTH COXpaHECHUS 3JIEKTPOHHOTO 00os0uka aTOMOB
metayuioB. O0mue ¢usmueckue cpoiicTBa MeTayioB. CIUIaBbl METAJIOB. DIEKTPOXUMHYCCKHUMA
PsiZ HAaIIPSDKEHHBIX METAJIOB.

XHUMHYECKUE CBOMCTBA JKeie3a (HATpWil, Kajaui, KajablUid, MarHui, aJllOMUHUH, IUHK,
XPOM, METaJUIbl, ME/Ib) U UX COCAMHECHUSI.

OO6mme crocoObl nosryueHusi MeTaJioB. IlpuMeHeHne MeTaiioB B OBITY U MEXaHUYECKOe
o0opyI0BaHue.

OKCHEpUMEHTAJIbHBIE METOJbl M3YYEHHs BELIECTB W WX [PEBpAIllEHUN : HU3y4YeHUe
KOJUIEKIMM «MeTaJljibl M CIUIaBbl», 00pa3lOB HEMETAJUIOB, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a1a4, HaONIOJEHHWE W  ONHCAHWE JIEMOHCTPAI[MOHHBIX W  JIAOOPATOPHBIX  ONBITOB
(B3aMMO/IEHCTBUE THAPOKCHA MPOUCXOAUT C PAacTBOPAMHU KHUCIIOT U IIeJI0Yel, KaueCTBEHHOE
COCTOSIHUE KaTHOHOB METAJLIOB).

Pacuérhbie 3a1a4u.

Pacuérer Macchl BemecTBa WiM 00bEMa Ta3a 1Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCHI
Wi 00bE€Ma OJTHOTO W3 MPUCYTCTBYIOMIMX B (DM3MYECKHUX BEIIECTBAX, PACYETHI Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOILYKTOB, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMHuA 1 )KHU3Hb

Ponp xumum B obOecrieueHUM SHEPreTMYecCKOW W MUIINEeBOH 0e30IacHOCTH, pPa3BUTHUSA
MequUuHEL [Ipennokenne O HaydyHbIX METOJAax II03HAHMS BEIIECTB M OKOJOTMYECKOU
YCTONYUBOCTH.

HpeI[CTaBJ'ICHI/ISI 00 06H_[I/IX HAaYYHBIX TNPUHOUINIAX  [MOJIYYCHHA  HPOMBIIIICHHBIX
MMPOMBIINIJICHHBIX BCIICCTB.

YenoBek B MHPE BCHICCTB W MATCPUAIOB: BAXHBIC CTPOUTCIBHBIC MATCPUAJIBI,
KOHCTPYKIIMOHHBIC MaTCpHalibl, KpaCKH, CTCKJIO, KCpaMHKa, MaTCpuajibl IAJId 3SJCKTPOHUKMU,
HaHOMATCPUAJIbl, OPIraHUYICCKHUEC U MUHCPAJIbHBIC y,[[06peHI/IH.

XrUMHS M 3I0pOBbE UEJIOBEKA: IIPAaBWJIa INPUMEHEHHUS JIEKapCTBEHHBIX IIPENaparos,
IpaBuia 0e301acHoOro MCIIOJIb30BaHUs IpernapaToB OBITOBOM XUMUN

B ITIOBCEIHEBHOM KHU3HMU.

MeXnpeaIMETHBICCBS3H .

Peanuzamus MeXNnpeAMETHBIX CBA3€H Mpu M3ydeHUH OOIIel U HEOPraHU4YEeCKONH XMUMHH B
11 xnacce ocymiecTBisI€TCs OCPEACTBOM UCIOJIb30BaHUs KaK €CTECTBEHHO-HAYUHBIX MOHSITHH,
TaK W MOHATHU, SBJISIFOIIUXCS CUCTEMHBIMM JUUISL OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

O6H_[I/IC CCTCCTBCHHO-HAYYHBIC TIOHATHSA: HAYYHBIC (I)aKTBI, ruImnoTe3a, 3aKOH, TEOopus,
aHaJIn3, CHUHTC3, KHaCCI/I(pI/IKaL[I/ISI, MNEpUOANYHOCTD, Ha6JIIOIIeHI/IC, OKCIICPUMCHT,
MOACIINPOBAHUEC, U3MCPCHUC, SABJICHHUC.



O®usnka: MaTepus, DHEPrus, aToM, OJEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
pajvoaKkTUBHAs Macca, MOJEKYyJa, OSHEPreTHYEeCKHil YpOBEHb, BEIIECTBO, TeENO, OOBEM,
arperaTHOE COCTOSTHUE BEILECTBA, pa3MepHasi BEJIMUMHA U BETMYMHA UX U3MEPEHHUS], CKOPOCTb.

Buonorusi: kietka, opraHusM, 3KocHUCTeMa, Ouocdepa, MaKkpo- W MUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B COCTOSHUU.

['eorpadus: mosne3Hble UCKOMAeMbIe, TOPHBIC MOPOJIBI, MOJIE3HBIE MCKONACMBbIC, TOILTUBO,
pecypchlL.

Texuomoruu: XHUMHUYCCKaA IMPOMBIINIJICHHOCTD, MCTAJUIyprus, IIPOU3BOJACTBO
CTPOUTCJIbHBIX MAaTCpHaAJIOB, CEIIbCKOXO03SIICTBEHHOE KOCMETHYECKOE IMPOU3BOJACTBO, INHUIICBAA
MMPOMBIINIJICHHOCTD, (bapMaI_ICBTI/ILIeCKaH IMPOMBIIIJICHHOCTh, ITPOM3BOACTBO HX IIP€IIapaTos,
IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTcepuraioB, OJICKTpOHHAA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHUH.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XHMMUU HA
HbA30BOM YPOBHE CPEJIJHEI'O OBILEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS OOYYEHHsS 10
nporpaMMaM  cpegHero  obmero  oOpa3oBaHusi  (JINYHOCTHBIM,  METalpeAMETHBIM U
npeaMeTHeIM). HayuHo-meToguueckoi pa3paboTku PexomeHnarenbHbIX pe3yIbTaToB
BHE/IPEHMs TIPOIPaMM CpEIHEro oOIIero oOpa30BaHUS SBISETCS CHCTEMHO-MBICIUTENbHBIN
MOJXO/I.

B coorBeTcTBHE C CUCTEMHO-ACATCIBbHOCTHBIM IIOAXO0A0M B IIO3TAIIHBIX JIMYHOCTHBLIX
pe3yibTaTax OCBOCHHS MpeaMmera «XHMHsS» Ha YypPOBHE CpeaHero ooOmiero o0pa3oBaHUs

BBIACIISIFOTCA CICAYIOMUC COCTABJIAIOMIUC!

OCO3HAHUC OGy‘IaIOIJ_II/IMI/IC}I HaIeu pOCCHﬁCKOﬁ Fpa)KHaHCKOﬁ HUACHTUYHOCTH — IIOMOIIb K
CaMOpPa3BUTHIO, CAMOCTOATECIIBHOCTH U CaMOOIIPEACIICHUIO,

HaJIN4Ynue€ MOTHBAITUU K O6y‘-ICHI/II-O;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAJAULIMNA HAYKH XUMHUH;



TOTOBHOCTh M CIIOCOOHOCTH OOYYalOMIMXCSl PYKOBOAWUTHCS B CBOCH JESTEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, COOJIOJACHUEM IIEIOCTHOCTH CHCTEMBl XUMHYECKOTO
o0pa3zoBaHus;

HaJINYMe IPABOCO3HAHUS KAXKIOW KYJIbTYPbl U CIIOCOOHOCTEH CTaBUTh LEIM U CTPOUTH
JKU3HEHHBIC IIJIaHBI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHHSI INpeaMeTa «XUMUs» TPEANOoNIaraloTcs B CIUHCTBE
yqe6H0i/’1 u BOCIIMTATCILHOU ACATCIIBHOCTU B COOTBETCTBUU C T'yYMaHHuCTUYCCKUMU,
COLMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH W HJ€alaMH  POCCHHCKHX
IKOJIBHBIX O6H.[CCTB, INPUHATBIMU B O6H.[CCTB€ HOpMaMu U TpaaulusMHU, CHOCOGCTBYIOH_II/IMI/I
nporeccy  CaMOIIO3HAHMS, CaMOpPa3BHTHUS W  HPABCTBEHHOTO CTAHOBJICHUS  JIMYHOCTH
oOyyJaroumxcs.

JIMuyHOCTHBIE PE3yAbTAThl OCBOCHHS IMpEaMETa «XUMHS» OTPAXKAT c(HOPMUPOBAHHOCTD
OMbITa TIO3HABATEIILHOW M MPAKTHYECKOW JEATENBHOCTH OOYYaIOUMIMXCS 10 peaju3allii,
OCYIIECTBIISIEMOM B OOIIECTBEHHBIX IIEHHOCTSIX , B TOM YHCIIE B YaCTH:

1) BbICHICE OOpa30oBaHue :

OCO3HAHHOCTH OOy4YEHHUS MPHUBOJIUT K M3MEHEHHIO UX KOHCTUTYLIMOHHBIX IpaB U IpPasB,
coOII0ICHHSI 3aKOHA U ITPABOIIOPSIIKA;

MPEACTABICHUE O COIHUAIBHBIX HOpPMAax M NPaBWIAX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJIJIEKTUBE;

yCUisa K COBMECTHOI TBOp‘IGCKOfI ACATCIIBHOCTH HpPHU CO3JaHWU HAYYHBIX IIPOCKTOB,
pPCHICHNH HAYYHBIX U IIO3HABATCJIbHBIX 3a/1a4, XUMHUYCCKUX DKCIICPUMCHTOB;

CIIOCOOHOCTH ITOHUMATh U MIPpUHHUMATb MOTHUBBI, UACHU, JIOTUKY U APTYMCHTBI APYIrUX IIPpU
AHaJIN3€ Pa3JIMYHbIX BUJ0OB y‘IC6H0ﬁ JACATCIIBHOCTH,

2) NATPUOTHYECKOI0 BOCIIMTAHUA

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY K HAy4YHOMY HACIEIUIO OTEYECTBEHHOM
XHMHH;

Hozmepmka mnmponecca TBOPYECTBA B TCOPUAX W HNPAKTUYCCKOM IMPUMCHCHWHN XWMMHHU,
OCO3HAaHUEC TOro, 4YTO [JOCTUIKCHHA HAYKU C€CTb PE3YyJbTaT JIIHUTCIBbHBIX HCCHGHOB&HHﬁ,

KPOIIOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpy/1a yqéHBIX " MPAKTHUKOB;

WHTEPEC M TO3HABATEIBHBIX MOTHBOB B IIOJYYEHHH M IIOCIEAYIOIIEM aHaJIN3e
MH(pOpPMaLIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
MOPAJILHOTO CO3HAHMSI, STUYECKOTO TTOBEICHNS;
CIIOCOOHOCTH  OIIGHMBATh CHUTYalldd, CBS3aHHBIE C XHUMHYECKUMHU  SIBIICHUSMH,

Y TNPUHUMATh OCO3HAHHBIE DPEIICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;



METO/I OIICHUBAET CBOE MOBEJICHNUE M MOCTYIKHA CBOMX TOBAPHIIECH C MO3UITUH MOPATbHBIX
Y TIPABOBBIX HOPM M OCO3HAHUS MOCIEACTBUN ITUX IMOCTYIKOB;

4) popMmupoBaHue KYJbTYPbI 310POBbSI:

IMIOHUMAaHHE 310PpOBOI0 U 0e301acHOTO o6pa3a JKHN3HHU, H606XO,I[I/IMOCTI> OTBETCTBCHHOI'O
OTHOIICHUS K COXpPAaHCHHUIO IICUXUYCCKOT'O 3I0POBb;

coONIOZICHHE TPaBWJI O€30MacHOr0 OOpalleHUs C BEHIECTBAMH B OBITY, TOBCETHEBHOM
JKU3HU U B TPYAOBOU JNEATEIBbHOCTH;

IMOHUMAaHHE I[EHHOCTEH WHAUBUAYAJIBHOI'O0 IIpaBa W KOJUJICKTHUBHOI'O 0e30I1acHoro
MOBEACHM B OTHOLICHHUHA YI'PO3 3J0POBbIO U KHU3HU J'IIOI[CfI;

OCO3HAHME IOCIEACTBUI M HENPUITUS BPEIHBIX NPUBBIUEK (YHOTpeOJeHue aJKorouis,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEJ0BATEIbCKOW JIeATEIbHOCTH,
OOLIECTBEHHO I0JIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTaHOBKa Ha daKTHBHOC Yy4YaCTUC B PCHICHUH [MPAKTUYCCKUX 3aJaqd COHI/IaJII)HOfI
HaIlpaBJICHHOCTHU (B paMKax CBOCTO KJjiacca, I_I_IKOJ'IBI);

K MPAKTHUYCCKOMY U3YUCHUIO HpO(i)eCCI/II‘/'I MI'HOBCHHOI'O poaa, B TOM YHCJIC Ha OCHOBC
MPUMCHCHHUS ITPCAMCETHBIX HHTCPCCOB 110 XUMHHU,

60pb0a 3a TpyA, 3a TPy ¥ pe3yabTaThl TPYAOBOU JESATEIbHOCTH;

MOJXO0/ K OCO3HAaHHOMY BBIOOPY MHIMBUAYAJIBHOM TpaeKTopuu oOpa3oBaHusi, Oynymiei
npodeccuu U peanu3aliy HOpMaIbHBIX )KMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHM K XMMHMHU, HHTEPECOB U 00pa3a *HU3HHU 0OIIeCTBa;

6) 3K0JI0TMYEeCKOe BOCTIUTAHUE:

DKOJIOTMYECKUM NPUOPUTET OTHOLIEHUH C MPUPOJIOH, KAK HCTOYHMK CYIIECTBOBaHUS
JKHU3HH Ha 3eMiIe;

NOHMMaHWE TIJI00AJBHOTO  XapakTepa HKOJOTHMUECKUX MpoOJieM, HKOJOTHYECKUX
HYKOHOMHUYECKHX IIPOLECCOB B COCTOSIHUU IPUPOAHON U COLMATIBHOU CpEIbl;

OCO3HaHUsA HeO6X0}II/IMOCTI/I HCITIOJIB30BaHUA JIOCTI/I}KGHI/II\/'I XUMHU IJid pCHICHUSA BOIIPOCOB
panroOHAJIBHOI'O MPUPOAOIIOTIE30BAHMA,

AKTHBHBIE HENPUATHSA, NPUHOCAIINAE BPEA OKPYKAIOIIEH INPUPOIHOM Cpele, HABBIKU
IIPOTHO3UPOBAHUS DKOJIOTMYECKUX IOCIHEACTBUN IMPEANPUHUMATEIBLCKON JACATEIBHOCTH H
IIPEIOTBPALICHUS UX;

MG)I(JIyHaPOI(HBIﬁ Pa3BUTOTO OKOJIOTHUYECKOI O MBbINJICHUA, KYJIBTYPHI, OIIbITa
JACATCIIBHOCTH rJ1aBHOM HAIlIpaBJICHHOCTU, HABBIKOB PYKOBOJACTBAa HMU B HOSH&B&TCJ’ILHOﬁ,



KOMMYHHKaTUBHOH ¥  COIMAJbHOM NPAaKTUKE, CIOCOOHOCTEH M  yMEHHUH, AaKTHBHO
MO/IJICPKUBAIOIINX UCOJOTHIO TeModoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

cOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIAs COBPEMECHHOMY Pa3BUTHIO HAyKH
U OOILIECTBEHHOM MPAKTUKH;

[Tonnmanne cnenuuky XUMHUM KakK HAyKH, OCO3HAHHS €€ IEepEeMElICHHs B paMKax
HAYYHOTO MBIIIJICHHS, CO3/IaHUS IIEJIOCTHOCTH TPEACTABICHUS 00 OKpYKAIOIIeM MHUpE KaK O
€IMHCTBE NPHUPOJBl W YEIOBEKAa, B IIO3HAHMM 3aKOHOMEPHOCTEH M YCJIOBUH COXpaHEHUs
€CTECTBEHHOI'0 PaBHOBECHS;

yOeXKAEHHOCTH B 0CO00I MHHOBAIIMOHHOCTH XUMHUU ISl COBPEMEHHOW IIMBHIIN3AIINU: B €€
T'YMaHUCTUYECKON HAIPaBICHHOCTH M BAXKHOW POJIM B CO3JaHUMU HOBOHM 0a3bl MaTepUabHOU
KYJBTYpBI, YTO CBSI3aHO C MpoOJIeMaMu Pa3BUTHS YEJIOBEUYECTBA — PECYPCHOM, SJHEPreTHUECKOM,
NUIIEBOW U OCHOBHOM 0€30MacHOCTH, B pPAa3BUTUM HAyKH, OOECIEYEHHUS YCIOBHI
MIPOTPECCUBHOTO TPYJIa M IKOJIOTUISCKOM KOM(MDOPTHOH JKMU3HD KAXKIOTO YICHA OOIIECTRA;

CCTGCTB@HHO-H&Y‘IHOf/’I T'paMOTHOCTH: IIOHMMAHHUEC [IPUHLOUIIOB MCETOAOB IIO3HAHUA,
INPUMCHCHUC B HAYYHBIX HayKaX, CIIOCOOHOCTH [moJiydaTb 3HaHUA JIS1 aHaJIM3a U 00BICHEHHS
MEPCICKTUB OKPYKAIOIICTO MHUpa W IMIIPOUCXOAAINIMX B HCM I/ISMGHCHI/If/'I, HaBBIKKW JACJIaTb
000CHOBAHHbBIE BBIBOJZIBI Ha OCHOBC IIOJTYYCHHA HAYYHBIX (baKTOB n (1)aKTI/I‘IeCKI/Ie JaHHBIC C
LECJIBKO JOCTOBCPHLBIX BBIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BaTh XUMHYCCKUC 3HAHUS JJI1 pCICHUA HpO6JI€M
B CCTCCTBCHHBIX JKU3HCHHBIX YCIIOBUAX,

HHTEPCC K IMTO3HAHUIO U HCCJIEIOBATEIbCKOM JCATCIIbHOCTH,

CIIOCOOHOCTh M CIIOCOOHOCTH K HEINPEPHIBHOMY OOpa30BaHHUIO U €CaMOOOpPa30BAHUIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMH 1O XHMMHUH B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU,

HuTepec k 0COOEHHOCTSAM Tpy/ia B pa3IMUHbIX BUAaX NPO(EeCCHOHATBHOM e TENIbHOCTH.

METANPEIMETPHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ynbTaTbl OCBOGHHSI Y4eOHOro mpeamera «XHUMHsS» Ha YpPOBHE
CpeaHero odmero 0opa3oBaHus BKIOYAIOT:

3HaYMMble I (POPMUPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCS MEXKIUCIMIITMHAPHbIE
(MeXnpenMeTHbIE) OOIIeHaydHbIe MOHATHUS, OTPaXKarolie 1eJIOCTHOCTh HayUYHbIX KapTHH MHpa
U cnenuuKy METOJ0B MO3HAHMS, BIMSHUE B HAYYHBIX HayKax (MaTepus, BELIECTBO, SHEPTHS,
SBJICHHE, TpOIecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIM, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNe, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpYyTHe);



YHHUBEPCAJbHBIE TEXHOJIOTMYECKHE JCHCTBUS (IMO3HABATEIbHBIC, KOMMYHHKATHBHEIC,
PETYJISATUBHBIE), OOecrieueHre oOecnedeHus (YyHKIMOHATBHOM T'PAMOTHOCTH M COIMAIbHBIX
HaBBIKOB 00YYarOIUXCs;

CHOCOOHOCTH ~ OOYYalOLIMXCS ~ HMCIOJIb30BaTh ~ OCBOGHHBIE  MEKIUCHUIUTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMS U YHMBEPCAJIbHBIC TEXHUYECKHE ACUCTBHs B IO3HABATEIBLHOU U
COLIMAJIbHON IIPAKTHKE.

MeTaHpel[MeTHHe PaSMBIIICHUA PE3YJIbTAThI OBJIAACBAOT YHHWBCPCAJIbHBIMU y‘Ie6HbIMI/I
IMO3HaBaTCJIbHbIMH, KOMMYHUKAaTUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

Bnanenne YHUBEPCAJIbHBIMHA y'—lEﬁHbIMI/I NnNo3HaBaTeJdbHbBIMHU HeﬁCTBI/IHMH:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO COPMYJIMPOBAaTh M aKTYAIM3HPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMoTpeTh;

ONpeAC/IAATL LCJIM ACATCIIBHOCTHU, 3a/laBaTb HApaMETpbl W OIPCACIIATL KPUTCPUH HX
,I[OCTI/I)KGHPlﬁ, COOTHOCHUTD PE3YyJIbTAThl ACATCIBHOCTHU C IOCTABJICHHBIMU BparaMu,

HCIIOJIB30BaTh IIPU OCBOCHUHU 3HaHWUH MMPpUCMBI JIOTHYCCKOI'O0 MbBINUJICHUSA — ITOIYJISAPHBIC
XApaKTCPHbIC SJICMCHTBI TOHSITHHN n COXpPaHsATb ux B3aUMOCBA3b, HUCII0JIBb30BAaThb
COOTBCTCTBYIOIIHEC MOHATHUA IJIA 00BsICHECHHUS OTACIBbHBIX (1)aKTOB u O6’I)CKTOB;

BbIOOp OCHOBaHMW W KPUTEPUEB I HAI[MOHAIBHBIX BEIIECTB M IKOHOMHYECKOTO
000CHOBaAHUS,;

COXPAHAROTCA IMPUINHHO-CIICACTBCHHBIC CBA3U MCIKAY N3yHaCMbIMU ABJICHUAMU

CTPOUTHL JIOTHUYCCKUC PACCYIKIACHUA (I/IHJIYKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOFI/I}IM),
BBIABJIATE 3dKOHOMCPHOCTU U IMPOTHUBOPCUUA B paCCMATPHUBACMBIX SBJICHUAX, q)OpMy.]'II/IpOBaTB
BbIBOJIbI U BBIBO/IbI,

MPUMEHATHh B TPOLIECCE MO3HAHUS, MCIMOJIB30BAaTh B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeH, TPeoOpa3oBbIBaTh MOJIEIbHBIE MPEICTABICHUS — XMUMHUYECKUW 3HAKOBBIA (CHMBOJ)
AJIEMEHT, XUMUYECKYI0 (opmMylly, ypaBHEHHE XHWMHUYECKOTO COCTOSIHUSI — TpPU YCIOBUU
COOJIOZICHHSI TEOPETUYECKUX MMO3HABATEIbHBIX U MPAKTUYECKHUX 3a7ad, MPUMEHITh HA3BaHHBIE
MOJIETbHBIE TIPEACTABICHHS 11 OMUCAHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB. U
BAKHOE 3HAYCHHE.

2) 0a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:

BJIaZAICTb OCHOBAMH MCTOJIOB HAYYHOT'O ITO3HAHUA BCIICCTB U YCTOIZHHBOFO KJmMara,



dbopMynupoBaTh 1eNM U 33Ja4d UCCIIEAOBAHUS, HCIIOIb30BaTh MMOCTABICHHBIE U 3apaHee
c(OpMyIIMpPOBaHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa I[IO3HAHWS M OCHOBBI  JUIS
(dbopMHpOBaHUS TUIIOTE3 B CTOPOHY MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUM;

oOJyiaaTesib HAaBBIKOB CAMOCTOSITEILHOTO IUJIAHUPOBAHMS U TMPOBEACHHUS YUYEHUUYECKHX
SKCIIEPUMEHTOB, COBEpIICHCTBOBAaTh HCCIEAOBaHUA, HAOMIOJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBaTh €ro pe3yibTar, (opMyiIHpoBaTh OOOOIIEHHS U JenaTh
BBIBOJIbI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB HCCIEIOBaHUS, MPEACTaBIsAET COOOi
000CHOBaHHBIN OTUET O MPOJICIAaHHON padoTe;

IPUOOPECTH ONBIT YYEHMUECKOH HCCIIE0BATENbCKOM M IPOEKTHOW JI€ATEIbHOCTH,
o0ecrneynTh BO3MOXKHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pELICHUs
IIPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METO/IOB [TI03HAHMUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATbCSI B PA3JIMYHBIX HCTOYHUKAX HHGpopMalMU (HAy4YHO-TIOMYJIspHAst
auTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble mocodus, pecypcel MHTepHeTa),
aHaJM3UpPOBaTh MHGOPMALIMIO PA3IUYHBIX BHJIOB U (OpM mpeacTaBieHuUs, OLCHUBATH €€
JI0Ka3aTeIbHOCTh U HEITPOTUBOPEUYNBOCTD;

(GopMynupoBaTh 3ampoCchl U INPUMEHATh DPA3IUYHBIE METOJbl IPU IOUCKE U OTOOpE
uHpopMaLnu, HeoOXOAUMBIE JJIsl BBIIIOJHEHHS HAy4YHbIX 3ajlay OIPEeIEHHOTO THIIA;

HpI/IO6peCTI/I OIIBIT HCIIOJIb30BAaHHA I/IH(1)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEeXHOJIOTUH U
Pa3JINYHBIX ITIOMCKOBLIX CUCTCM;

CaMOCTOSITENIbHO BHIOpaTh ONTHUMANbHYIO (hOpMy MpeacTaBieHHs MHGOpMaIUU (CXEMBbl,
rpaduku, TuarpaMMebl, TaOJIUILI, PUCYHKHU U JIPYTHUE);

UCTIOJIF30BaTh HAy4YHBIH S3BIK B KauyeCTBE CPEACTBA TNpU paboTe C MEIUIUHCKUMH
JAHHBIMU: IPUMEHSITh MEXIpEeIMETHbIe ((pU3NUYEeCKne M MaTeMaTHYeCKue) 3HaKU U CHUMBOJIBI,
dbopMyIibl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJb30BaTh U Hp606p330BI)IBaTI) 3HAKHUCO-CHUMBOJIMYCCKHUE CPCACTBA BUAUMOCTH.

Baanenue YuuBEpCaAJbHBIMU KOMMYHUKATUBHBIMUA JelCTBUSAIMM

3a/laBaTh BOMPOCHI 1O CYIIECTBYIOIIEH OOCyXJaeMOW TeMe B XOJ€ Juajora
u/unu 00CYKJEHUS, BBICKA3bIBaTh WU, (POPMYIHPOBATH CBOU MPEUIOKECHHUS] OTHOCUTEIBHO
BBITIOJTHEHHU S TIPE]IJIOKEHHOMN 3a/1a4u;

JIOCTUTAETCS C MPE3CHTAlMel Pe3yIbTaTOB MO3HABATEIBHON JESITEIbHOCTH, MOJIYYEHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU MPOBEIACHUU XHUMHYECKOIO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl IO WCCICIOBAHHIO CBOMCTB HW3y4aeMbIX BEIIECTB,
peanu3anuu MPOeKTa TMpoeKkTa U (HOPMYyIHPOBAHWU BBIBOJOB IO PE3yJbTaTaM MPOBEAEHHBIX



HUCCIeO0BaHUN IyTeEM COrJIacOBaHUs HO3UIINHU
B X0J1¢ 00CYXIeHUSI 1 0OMEHA MHCHUSIMHU.

Baagenue YHUBEPCAJIBbHBIMHA PEryJIsiTUBHBIMU JeHCTBUSIMM:

CaMOCTOSATENIHO IUIAHUPOBAaTh W U3y4aTh CBOK II03HABATEIBHYIO JCATEIBLHOCTD,
OIIpEe/ICNIAATh €€ LEIH M 331a4yd, KOHTPOJIUPOBATh M 10 Mepe HEOOXOAMMOCTH KOPPEKTUPOBAThH
AJIrOpUTM [[ef/'ICTBI/Iﬁ IIpU BBIIOJHCHHUU HAYYHBIX W HCCICAOBATCILCKUX 3ajay, BBIGI/IpaTB
HauOoee 3G HeKTUBHBII CIIOCOO MX PEICHUS C YYETOM MOJYYCHHs] HOBBIX 3HAHUI O BEIECTBAX
U pabounx peaxIysix;

HN3YyYUTb CAMOKOHTPOJIb CBOCH ACATSIbHOCTH Ha OCHOBE CaMOaHaIn3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

HpeI[MeT PE3YJIbTAaThl OCBOCHUS KypCa ((OpFaHI/I‘IeCKaH XUMUS OTpaXKarT .

c(OPMHPOBAHHOCTh NPEACTABICHUNH O XMMHUYECKMX HMCTOYHHMKAX €CTECTBEHHO-HAY4HOM
KapTHHBl MHpa, POJU XMMHUHU B TO3HAHUM TPHUPOJBI, B PA3BUTHUU MBILIUIEHUS U KYJIbTYpBhI
JMYHOCTH, €€ (QyHKIMOHAJIbHAsl TPAaMOTHOCTb, CO3JaHHAsl JUIsl PEIICHUs MPaKTUYECKUX 3a1ad U
HKOJIOTUYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10pPOBBIO U IPUPOTHON Cpeie;

o0ecrieunBaeT CcUCTeMy oOecneueHus 3HaHMH, KOTopas BKIOYaeT B  ceOls:
OCHOBOIIOJIATaloIIMe MOHATHS (XUMUYECKUI AJIEMEHT, aTOM, AJIEKTpPOHHas 00o0JiouKa aToMa,
MOJIEKYJa, BaJ€HTHOCTh, 3JEKTPOOTPULIATEIbHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHas (opmyina
(pa3BépHyTas U COKpaliéHHas ), MOJIb, MOJISIpHAsI Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKETET,
(GyHKUMOHATIBHAS TpyNna , paguKkan, U30MepHus, W30Mephbl, TOMOJOTUYECKUN psA, TOMOJIOTH,
YTJIEBOJAOPOABI, KHUCIOPOJHBIE W  a30TCOAEpPKAIME COEAVNHEHUS, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIUHEHHUS); TEOPUH U 3aKOHBI  (Teopus
busznueckux  pesyabTaTtoB  A. M. byrneposa, 3aKO0H COXpAaHEHHs  MaccChl
BEIIECTB); ((OPMANTBHOCTH, CHMBOJIMYECKUHA  SI3IK  XUMHHU; MUPOBO33PEHUYECKHE  3HAHMA,
000CHOBaHHE B OCHOBE ITOHHUMAaHMUS OpUYruH U CHUCTEMHOCTH, IWHAMHWYCCKOC HAITpPaBJICHUC,
(axToIOrMUECKUE CBEACHHUS O CBOMCTBAX, COCTABE,



c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpPHbIE NMPU3HAKHU MOHSATHH, COXPaHITh HUX
B3aMMOCBS3b, HCIIOJIb30BAaTh ATH TMOHATHS TMpPH ONHCAHMM COCTaBa, J0Ka3aTelbCTBA M
MIPOSIBIICHUS PE3YJILTATOB;

c(OPMHPOBAHHOCTh YMEHHH HCIIOIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, CokpaméHHON) (opmyn, omnpenenéHHbIX
BEIIECTB ¥ PYHAAMEHTAILHOTO (PU3MUECKOTO MPOUCXOKIACHUS, IJIsl CO3aHHSI MOJIECTICH MOJIEKYJT
BEIIECTB, MOJIYYEHHBIX U1 WUTIOCTPAIIMN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO COJCPKAHUS;

c(OPMHUPOBAHHOCTh YMEHUH COXPAHHOCTb MPHHAJICKHOCTH M3YyYEHHBIX BELIECTB 110 UX
COCTaBy M CTPOCHHMIO K OIPEJECICHHOMY KJacCy/TpynnaM COEAMHEHUH (yIJIeBOJIOPOIbI,
KHCJIOPOA U a30TCOJAEpIKalllie COEAMHEHUs, BBICOKOMOJEKYJISIDHbIE COEIMHEHUs), JaeT UM
Ha3zBaHUe 1o cucremarnueckoil HomeHkiarype (MIOITAK), a taxke npu TpuUnpuBOABHAJIbHbBIE
Ha3BaHUS OCHOBHBIX BELIECTB (3TWUJIEH) , NPOMMJICH, aLETHJIEH, TWIEHIJIMKOJb, TIMLEPHH,
¢denon, dopmanbaerua, aneTalbAeru], MypaBbUHAs KHCJIOTA, YKCYCHash KHCJIOTa, OJICMHOBAs
KHCIJIOTa, CTEApUHOBAs KUCII0TA, III0K03a, GPYKTO3a, Kpaxmall, LIeJUII0J103a, TIIULKH);

c(OpMUPOBAHHOCTH METOJIOB OMpPEENICHUSI BUIOB XUMHUECKHUX CBSI3€il B OMpPEIEICHHBIX
COeIMHEHUSIX (OJIMHAPHBIE U KPATHBIC);

CopMUpOBaHHOCTL  MPUMEHEHHS]  TOJOXEHUH  TEOPUU  XMMHUYECKHUX  BEIIECTB
A. M. bytniepoBa mjis  OOBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa H
3apsija; 3aKOH COXPaHEHUS MacC BEIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENICH PAa3IMUYHBIX KJIACCOB BEIIECTB (METaH, 9TaH,
STUJICH, MPOMMUIIEH, alleTuiieH, OyraaueH-1,3, merunOyranueH-1,3, 6eH30l, METaHOM, ATaHOI,
STUJICHTIIUKOJb, TIUIEPUH, (DEHOJ, alleTadbIeTH ], MypaBbHHAsl U YKCYCHas KMCIJIOTHI, TJIIOK03a,
Kpaxmal, [HeJTi0103a, aMUHOYKCYCHAs KUCJIO0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKY
HUMHU ypaBHEHUSMH B COOTBETCTBYIOIIEM KPHTEPHUHHOM KOd((HUIMEHTE C HMCIOIh30BAHUEM

CTPYKTYPHBIX (OPMYII;

cOpMyYIHPOBAHHBIE XapaKTEPUCTUKU XapaKTE€pU30BaThb HCTOUYHUKU YIIIEBOJOPOJHOTO
CBIpbsl (HE(PTh, MPUPOTHBIH Ta3, yrojib), CIOCOOB! UX MepepaboTKH U MPAKTUYECKOE PUMEHEHNE
nepepaboTKU MPOJYKTOB;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH pacyeThl MO0 XMMHUYECKUM YpaBHEHMSM (Macca,
00BbEeM, KOJIMYECTBO HCXOJHOTO BEIIECTBA HJIM COCTOSIHHS TPOJYKTa IO M3BECTHOM Macce,
00BeEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WX TIPOJTYKTOB B COCTOSIHUN);

c(OpPMHPOBAHHOCTh YMEHUH BJIaJICIOT CUCTEMON 3HaHUI 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHUS, TNPUMEHSIOTCS B XWMHUHM HpPU H3YYEHHHM BEUIECTB M HAy4YHbIX HalpaBlIeHUN
(HaOmoJeHMe, U3MEpEeHUe, HSKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJB3YIOT CHCTEMHbIE
XUMHUYECKHE 3HAHUS JJISl IPUHATHS PEIICHU B KOHKPETHBIX )KU3HEHHBIX COCTOSIHHSIX, BOIIPOCAaX
C BEIIeCTBaMHU U X MPUMEHEHUS;

c(OpMUPOBAHHOCTh YMEHUI COOJIOIaeT MpaBUila UCIIOIb30BAaHUS XUMUYECKOU MOCYAbI U
71a00paTOpHOTO 000PYIOBaHMS, a TAaKXKe MpaBUiIa OOpPAIEHUs C BEIIECTBAMH B COOTBETCTBUH C
SHEPTrUYHBIMH PE3yJIbTaTaMU JIa0OPATOPHBIX XUMUYECKUX IKCIIEPUMEHTOB;



00pa30BaHHOCTh YMEHHUH IUJIAHUPOBATh M MPOBOAUTH XUMHUYECKUH OKCHEPUMEHT
(mpeBpallleHue BEIIECTB IPU HArPEBaHMUM, IOJTY4YEHHE DSTHUJICHA W M3y4YEHHE HUX CBOIICTB,
Ka4eCcTBO ONpEICNICHHUs BEUIECTB, JCHATypalus OCIKOB MpU HArpeBaHUU, LIBETHBIC MEXaHU3MbI
0eNKOB) B COOTBETCTBUU C OOUICTIPUHATHIMU METOJaMU O€30MacHOCTH MPHU HCIIOJIb30BAHUU
BEIIECTB C BEIIECTBAMH M JAa0OpaTOPHBIM 00OpYJOBAHUEM, MPABUTEIHLCTBOM PpE3yJIbTaThl
XUMHUYECKOT0 3KCIEpUMEHTa B (JOpMe 3alllCH COOTBETCTBYIOUIMX BEHIECTB U (POPMYIUPOBATH
BBIBOJIbI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH TINATENFHO AaHAJIM3UPOBATh XMMUYECKYI HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, aTEpHET U Ipyrue);

CdopmMupoBaHHOCTH yMEHUH COOMIOaET MpaBHJa OSKOJOTHYECKOIO PYKOBOJIUTEINS
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IICNIIX COXPAHEHHUs CBOETO 370POBbS U
OKpPY’KaroIllel MPUPOIHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA YKUBbIE OpraHU3MBbI
ONPEAEIIEHHBIX OMPEIEIEHHBIX BEUIECTB, TOHUMAaTh NMoKa3aTenbHbld cMbica [IJIK, nonumars Ha
IpuMepax METObl U NPEA0TBpallaTh UX BPEIHOE BO3ICHCTBUE HA OPraHU3M YEJIOBEKA. ;

JUIE OOYYaroIIUXCS C OTPAHMYCHHBIMH BO3MOXHOCTSIMH 3]I0POBbS: YMEHHE MPHUMEHSTH
3HaHUS 00 OCHOBHBIX [OCTYIHBIX METOJAX TIO3HAHUS MATePHAIBHBIX M JKOJIOTHYCCKHX
aCIIEKTOB;

JUTSL CIIENIBIX M CJIA0OBUSIINX YUYAIIUXCS: HAYYUTHCS UCIIONB30BaTh PEIbe(h)HO-TOUCHHYIO
cucreMy, obo3HaueHHyo JI. bpaiins 3anuceiBaer popmyiy.

11 KUIIACC

[Tpenmert pe3ynbTaThl OcBOEHUS Kypca «O011ast U HeopraHuueckas XUMMHUsD OTPaKkaroT !

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XUMUYECKMX HCTOYHHKAX €CTECTBEHHO-HAYYHOMN
KapTUHBl MHpA, POJIM XMMHMM B IO3HAHUU MPHUPOJABI, B PA3BUTHUM MBIIUIEHUS U KYJIbTYpPbI
JMYHOCTH, €e PYHKIMOHAIbHAs TPaMOTHOCTh, 00OOCHOBaHHAs ISl PELICHUs TPAKTHYECKUX 3a/1a4
1 DKOJIOTUYECKU 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBbIO M MPUPOAHOMN CPELE;

o0ecrieunBaeT cucreMy oOOecrieueHus 3HaHWM, KoTopas BKJIOYaeT B  cels:
OCHOBOIOJIATAIONIME TOHATHS (XMMHUYCCKUN DIIEMEHT, aTOM, W30TOIN, S-, P-, d-3JIEeKTpOHHbIC
opOuTamM  aTOMOB, HMOH,  MOJIEKYJa, MOJb, MOJISIpDHBIM  00bEM,  BaJICHTHOCTD,
ANIEKTPOOTPHIIATEIBHOCTh, CTETEHb OKHUCIEHHs, XUMHUYecKas CBS3b (KOBAJIEHTHas , MOHHAsd,
MeTaJlJIM4ecKasi, BOJOPOAHAs), KpHUCTAJUIMYECKash pemeérka, BHJbI XUMHYECKOro KiIUMara,
pacTBOPEHME, BIEKTPOJIUTHI, HEINEKTPOIUTHI, IIEKTPOIUTUYECKAS AUCCOLUALMS, OKHCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh YMEPEHHOTO PEKKMMa, XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI
(Teopust  ANEKTPOIUTUYECKOM COIMAIM3alMM, MEpPUOAWYEeCKHid 3akoH auccuaenra J[.U.
MenneneeBa, 3aKOH COXpaHEHHUs] MacC BEIIECTB, 3aKOH COXPAHEHMsI U MPEBpAIICHUsS SHEPTUU
IIPU peakLUsAX PeaklMii), 3aKOHOMEPHOCTU, CUMBOJINYECKUI SI3bIK XUMHUH, MUPOBO33pEHUYECKUE
3HaHUS, KOHCTUTYIIMIOHHOCTb B OCHOBE MOHMUMAaHMsI IPUYUHHOCTH U CUCTEMHOCTH,



c(hOpMUPOBAHHOCTh YMEHHUN BBISABIIICT XapaKTEPHBIC MPU3HAKK TOHATHH, COXPAaHSIET HX
B3aMMOCBS3b, COOTBETCTBYIOIIME MOHSATHS TPU ONHWCAHMU HEOPraHWYECKUX BEIIECTB U HX
SIBIICHUI;

c(OPMUPOBAHHOCTh YMEHHM HCIOIB3YeT XHMHUYECKYI0 CHMBOJHKY JUIS COCTaBJICHHUS
dbopMya BEHIECTB W OCHOBHBIX MPUYHMH, cHcTeMarndeckyro HomeHkiaatypy (MIOITAK) u
TPUBHUAJIbHBIEC HAa3BaHUsSI OT/EJbHBIX HEOPraHMYECKUX BEIIECTB (YyrapHbIi ras, yrjIeKUCIbIN ras,
aMMHuak, raméHasi U3BeCTh, Heral€Has U3BecTb, MUThEBAS COJA, IUPUT U JPYTHE);

C(i)OpMI/IpOBaHHOCTB }’MCHI/Iﬁ onpeaAcICHUs BAJICHTHOCTU U CTCIICHU OKHCJIICHUA 3JIEMCHTOB
B COCOAMHCHUAX HYCTBCPTHOI'O COCTaBa, BHA XUMHYCCKOM CBS3U (KOBaJIeHTHaSI, HOHHAasd,
MCTAJJIMYCCKasd, BO,I[OpO,Z[HaH) B COCIHMHCHMUAX, THUIIA KpI/ICTaJ'IJ'II/I‘IGCKOI\/'I peI_HéTKI/I KOHKPCTHBIX
BCIICCTB (aTOMHaSI, MOJICKYJIsIpHasd, HWOHHAasd, MeTaJIJII/I‘ICCKaSI), XapakTepa CpcAbl B BOAHBIX
pacTBOpax HCOPraHUMYCCKHUX BCUICCTB. COCANHCHU A,

c(hOpMUPOBAHHOCTh YMEHHU COXpaHSAET MPUHAIJICKHOCTh HEOPTraHWYECKUX BEIIECTB IO
UX COCTaBy K OIpENIEJICHHOMY KJIacCy/TpyIIaM COeAMHEHUN (TPOCThIE BEIIECTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

ChopMupoBaHHOCTH ~ YMEHHMI  pPAcKpbIBaeT  CMBICH  MNEPUOJMYECKOTO  IpaBa
J. . MenneneeBa M BBIBECTM  €r0  CHUCTEMATH3UPYIOILYIO,  OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUIO;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB 3JIEMEHTOB
aneMeHTOB 1—4 nepuosos Ilepuoauueckoit cucremsl snemenToB Jl. Y. MenneneeBa, ncnomib3ys
HNOHSTHSA «S-, P-, O-2JIEKTPOHHBIC OpOUTANM», «IHEPIeTUUYCCKUE YPOBHU», OOBICHSIS
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB 3JIEMEHTapHBIX JIEMEHTOB U UX CBsI3€H MO mepuonam u
rpynmnam [lepuoandeckoil cuctemsl dneMeHTapHbIX 1eMeHToB /. M. Menneneesa;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTePH30BaTh (OMUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB Pa3IUYHbIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHHUE I€HETHUYECKOM
CBSI3M MEXJy HEOpPraHMYeCKMMH BEIIECTBAMH C IOMOILIBIO COOTBETCTBYIOUIMX (DU3MUECKUX
SIBIICHUI;

p33pa6OTaHHBI€ MCTOABI ONPCACICHUA XHUMHUYCCKOTO COCTOSIHUA 110 pPa3JIMYHbIM
BO3ICHCTBUIM (KOJII/I‘-ICCTBO U COCTaB pearupyromux BCHICCTB, TCIIJIOBOC BO3I[CI>10TBHC,
06YCJ'IOBJ'I€HHO€ CTCIICHBIO OKHCJICHUA OJICMCHTOB, O6paTI/IMOCTBIO, pasiinuHbIMU
KaTaJ'II/I3aTOpaMI/I);

c(OPMHPOBAHHOCTh YMEHMH COCTaBISIeT YPAaBHEHHUS pAa3JIMUHbIX THUIIOB, IOJIHBIE W
COKpaIlEHHBbIE YPABHEHMsSI MOHHOTO OOMEHA, YCIIOBUSl CYIIECTBOBAaHHUS, IMPU KOTOPBIX 3THU
COCTOSIHMS UAYT 10 KOHIIA,

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ IMPOBCACHUA HCCHeﬂOBaHHﬁ, MOATBCPIKAAOIIHUX
KaueCTBEHHBIN COCTaB PA3JINIHBIX HCOPraHUYCCKUX BCHICCTB, PACIIO3HABATH OIIBITHBIM ITYTCM
HOHBI, MPUCYTCTBYIOIIHE B BOAHBIX PACTBOpax HCOPraHMYCCKUX BCIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUH PACKPBIBAET CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
METOJIOB ITyTEM COCTaBJIeHHsI OanaHca OanaHca 3TUX 0alaHCOB;



c(OpPMUPOBAHHOCTh YMEHUH OOBSICHSIET JUHAMHUKY HSKOHOMHUYECKOTO COCTOSIHHUS OT
pa3iauuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHUMHUYECKOrO PpaBHOBECHS B 3aBUCHUMOCTH OT
BHEIIHUX BoznencTBuit (mpunnun Jlelllarene);

c(OpPMUPOBAHHOCTh YMECHHI XapaKTEpPH30BaTh XMMHUECKUE MPOIIECCHI, COTIACOBAaHUE Ha
OCHOBE IPOMBIIIJICHHOTO MOJYYEHUsI CEPHON KUCIOThI, aMMHaKH, a Takke cHOPMUPOBAHHOCTh
MPEJICTaBICHU 00 OOIMX HAyYHBIX MPUHIUIAX M JKOJOTHYECKHX MPOoOJIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

ChopMupoBaHHOCTh YMEHHUH MPOBOJUT PACUETHI C UCHOJIb30BAHUEM MOHATHH «MaccoBas
JI0JIs1 BEILIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHMH ra3a IpU XUMHUYECKUX PEaKLUAX, MAcChl
BEIIIECTBA WM 00BbEMa ra3a IO U3BECTHOMY KOJHMUYECTBY BEIECTBA, MAcChl WIM 00bEMa OJHOIO
U3 BEIIECTB B (DU3MUYECKUX BEILIECTBAX, TEIJIOBOTO A(PQeKTa Ha OCHOBE COXPAHEHHS MAacChI.
BEILIECTBA, IPEBPAILEHHUS U COXPaHEHHE YHEPIUH;

C(i)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'IIOI[3€T IMpaBujia UCIIOJIb30BAHUA XHUMHYCCKOMN IoCyabl U
na6opaTopHoro O60py,HOBaHI/I$I, d TAKIKC IIpaBHJIa O6paH_[CHI/IH C B€IICCTBaAaMH B COOTBCTCTBHHU C
SHCPTUYHBIMHU PE3YyJibTaTaMU na60paT0prlx XUMHYCCKUX SKCIICPUMCHTOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U TMPOBOJAUTH XUMHUYECKHM HKCIIEPUMEHT
(pa3zpaboTka mepokcuaa, oOBSBICHHOTO B pa3pabOTKe KaTaiau3aTopa, ONpeielieHue pacTBOPOB
BEIIIECTB C IIOMOINBI YHHUBEPCATHLHOTO HMHAMKATOPA, BIHMSHUE PaA3IMYHBIX (HaKTOPOB Ha
CKOPOCTh XHUMHYECKOT'O COCTOSIHMS, COCTOSIHHE HOHHOTO OOMEHa, KaueCTBEHHOE COCTOSHUE
cynb(ar-, kKapOoHaAT- ¥ XJIOPUI-AaHHOHOB, HA KATHOH aMMHUaKa, PEIICHUE dKCIICPUMEHTATBLHBIX
3agad o temam «Metamasl» u «Hemeramib») B COOTBETCTBUM € OOIICTIPUHATHIMU TPaBUIAMU
TEXHUKU OC30MACHOCTH TPU HCIIOJIb30BAHUN DHEPreTHYEeCKHX BEIIECTB W J1a00paTOPHBIX
YCTaHOBOK, PE3YJIbTaThl XMMHYECKOrO HJKCIepuMeHTa B (opme 3amuceil COOTBETCTBYIOIIMX
BEIECTB U (DOPMYITHPOBAHUS BBIBOJOB JIJIS 0OOCHOBAHUS ITUX PE3YJIBTATOB;

c(OPMHPOBAHHOCTh YMEHHH TINATENFHO aHATM3UPOBATh XHMHUYECKYIO0 HH(OpPMAIHIO,
MOJy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKauuu, VHTepHET u

ApyTue);

c(OpMHUPOBAHHOCTh YMEHUH COOIOAAET MpaBHIia HKOJIOTUYECKOTO JIMJEPro MOBEACHUS B
OBITY W TpPYAOBOM JAEATEIBbHOCTH B LENSIX COXPAHEHHS CBOETrO 3/I0pOBbS U OKpYKarollen
IIPUPOJHOM CPElbl, OCO3HABATh OMACHOCTh BO3JAEHCTBHS HA KMBBIE OPraHU3MBbI OIPEIEICHHBIX
BEILECTB, TOHUMas cmblca nokasarensa II/IK, noscHATe Ha nmpuMepax MeTOAbl PYKOBOJCTBA U
IIPEOTBpAIaTh UX BPEIHOE BO3ECHCTBUE HA OPTaHU3M YEIIOBEKa,

JJIA 06yqafoumxc;{ C OIpaHUYCHHBIMU BO3MOKHOCTAMU 30POBbsA: YMCHUC IMPUMCHATH
3HaHUg 00 OCHOBHBIX JOCTYIIHBIX METOAax IIO3HaHWA MAaTCPpHAJILHBIX W 3KOJOTMYCCKUX
ACIICKTOB;,

JUISL CJIENIBIX U CJIA0OBUSIIMX yUYAIlUXCS: HAYYUThCS UCIOJIB30BaTh PEIbe(hHO-TOUCUHYIO
cucremy, obo3HaueHnyo JI. bpaitns 3anuceiBaer popmyiy.






TEMATUYECKOE MNJIAHUPOBAHUE

10 KITACC
Ne Ha3zBanue pa3nesioB 1 TeM IpOrpaMmbl KomnugecTtBo yacoB DnexTpoHHbIE (IUPPOBEIC)
/i Bcero| KoHTposbHbIE [IpakTnueckue 00pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
Pa3neu 1. TeopeTuyeckue 0CHOBbI OPraHN4eCKOi XUMUH
1.1 |[Ipeamet oprannyeckoil xumuu. Teopus IpoBEACHUS 3 bubnnorexa LJOP
pe3ynbTaToB A. M. Bytieposa
HToro no pasneny 3
Pa3nes 2. Yriesogopoasnl
2.1 [IpenenbHbIE YTIEBOAOPOABI — AITKAHBI 2 bubnunorexa LIOP
2.2 |HempenenbHbIE yIIIEBOJOPOIBI: aJTKEHBI, aJIKaUEHBI, 6 1 bubnunorexa LIOP
QJIKUHBI.
2.3 |ApoMaTHUYECKue YTIeBOJOPOIBI 2 bubnnorexa LJOP
2.4 [TlpupoaHbIe UCTOYHUKH YTIIEBOJIOPOJIOB U UX MepepadoTKa 3 1 bubnnorexa LIOP
HToro no paznery 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAnHeHUs
3.1 |Crouprtsl. denon 3 bubnuotexa LIOP
3.2 |Anpaerunsl. KapOoonoBsie kucnotsl. CliokHbIE H3QUPHI 7 1 bubmuotexa LIOP
3.3 |YrueBombl 3 1 bubnmoreka [JOP
WToro no paznery 13
Paznen 4. A3oTconeprkainue oOpraHuyecKkue coeIuHeHus
4.1 ‘AMI/IHLI. AMHUHOKHCIOTEI. benku 3 ‘ ‘BI/I6JII/IOTCK8. LHOP
Wroro no pasneny 3
Paspnen S. BeicokoMoJieKy s pHble COeIUHEHUS
5.1 ‘HJ‘I&CTM&CCH. Kayuyku. Bonokna 2 ’ ‘BI/I6J'II/IOTGK3 LHOP
Wroro mo pazaeny 2




Ne HazBanue pa3aenoB v TeM IPOrpaMMbl KonnuectBo uacos DnexTpoHHbIe (LU POBLIE)
n/n Bcero| KonTposbHbIE [IpakTnueckue 00pa3soBaTeNbHbIE PECYPChI
paboThI paboThI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KINACC
No Ha3zBanue pa3nesioB u TeM IporpaMmsl KonmuectBo yacos DOnexTpoHHbIE (ITU(POBHIL)
/o Bcero| KoHTponbHbIE [IpakTrueckue 00pa3soBaTebHbIC PeCYpChl
paboThl paboThI
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
1.1 |Crpoenue aromos. [leprnoauueckuii 3akon u [lepuoanueckas 3 bubnnorexa LIOP
cucrteMa o aneMenTtam JI. 1. Menaeneena
1.2 |Crpoenue BemniectBa. MHOrooOpa3ue BelecTB 4 bubnuorexa LIOP
1.3 | Xumuueckue npouecchl 6 1 1 bu6nuorexa LIOP
HToro no paznery 13
Pasnen 2. Heoprannueckasi xummusi
2.1 Mertamisl 6 1 bubmuoreka [IOP
2.2 |Hemetamibl 9 1 1 bu6nuoreka [IOP
2.3 |CBs13bp HEOpPraHMUYECKUX U XUMHUECKUX BEIIECTB 2 bubnuotexa LIOP
Wrtoro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 |XI/IMI/I$I U )KU3Hb 4 ‘ ‘BI/I6J'II/IOT€K3 HOP
Wroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 | 3 |




NOYPOYHOE NMNIAHUPOBAHUE

10 KNNACC

Ne Tema ypoka KonunyecTBo yacos [Hara DNEeKTpOHHBIE UPPOBBIE

n/n Bcero| KonTponbrbie | Ilpaktnueckme | U3YYCHHS | 00pa3soBaTeIBbHBIC PECYPChl

paboThl paboThI

1 [[Ipeamer opraHuueckoil XMMHUHU, €€ COCTAB, pa3BUTHE U 1 bubnuoreka [IOP
3HaUEHUE

2  (Teopus npoBenenus pe3ynbTatoB A. M. bytieposa, ee 1 bu6nunoreka LIOP
OCHOBHBIE 10JIOKEHHUS

3  [(lIpeacraBnenue o kinaccudukanuu Beniects. Homenkmnarypa 1 but6mmoreka [IOP
(cucremaTHyecKasl) U TPUBHUAJIbHBIE HA3BaHUS YKA3aHHbIX
BELICCTB

4 |AnKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUHN P 1 bu6mmoreka LIOP

5 |MertaH u 3TaH — OpocTelIIne NpeACTaBUTENHN aJIKaHOB 1 bu6mmoreka LIOP

6 |AJKeHBI: COCTaB U CTPOEHHE, CBOWCTBA 1 bubnuoreka [IOP

7 [TWIEH U NpONUJIEH — MPOCTEHIINE NPEJCTABUTEIN AIKEHOB 1 bubnuoreka [IOP

8 [[Ipaktuueckas padora Ne 1. «[lomydeHne STHIICHBI U U3YUCHUE 1 1 bubnuorexa [{OP
€ro CBOMCTBa»

9 |Ankanuensl. byranguen-1,3 u metunOyraauen-1,3. [loxydenue 1 bubnuoreka [IOP
CHUHTETHUYECKOTO KayuyyKa ¥ pE3HHbI

10 |AnKMHBI: cOCTaB U OCOOEHHOCTH Harpy3KH, TOMOJIOTHYECKHHA 1 bubmmoreka LIOP
pAl. AueTuieH — IpOCTENIINI IPEICTaBUTENb aJKMHOB

11 |BblunciieHusi IO YpaBHEHUIO XUMHUYECKOIO PEKUMa 1 bubnuoreka [IOP

12 |Apensl: 6eH30:1 U TOTyoJ. TOKCUYHBIE apeHbI 1 bubmmoreka LIOP

13 |['eneTnueckas cBsA3b yrieBOJOPOIOB, IPUMEHIEMas K 1 bubmmoreka LIOP
pa3IMYHbBIM KJ1accaM

14 |[IpupoaHble HCTOYHHUKH YIJIEBOAOPOIOB: MPUPOIHBIN ra3 U 1 bubnuoreka LIOP




No Tema ypoxka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
n/m Bcero| KonTponsrbie | Ilpaktnueckne | U3y4eHHS | 00pasoBateibHbIC PECypChl
paboThI paboThI

HOIyTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ MepepadboTKH.

15 [[IpupoaHbie UCTOYHUKH YTIEBOJOPOAOB: MPUPOIHBIN Ta3 U 1 bubmuorexa [IOP
HOIYTHBIE HEPTSHBIE ra3bl, HEPTh U MPOIYKTHI €€ MepepadboTKH.

16 |KontpomnbHas pabora mo pasaeny «YrIeBog0pOab 1 1 bubmmoreka LIOP

17 |lIpenenbHble OAHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJI. 1 bu6muoreka LIOP
Bonopoanas cBs3b

18 |MHOroaTomMHbI€ CIUPTHI: STHICHTINKOIb U TIUICPHH. 1 bubnuoreka [IOP

19 |®enHomn: cTpoeHNE MOJIEKYI, (PU3UICCKIEC U XUMHYCCKUC 1 bubnmorexa [IOP
CBOWCTBA, IPUMEHEHHUE.

20 |Anpneruasl: popMambAETHI U alleTANbACTHA. ALIETOH 1 bubnuorexa [IOP

21 |OaHOOCHOBHEIE MpEEIbHBIE KapOOHOBBIE KUCIOTHI: 1 bubnuorexa [IOP
MypaBbHHAas U YKCYCHasl.

22 |[Ipaktuueckas pabora Ne 2. «CBoOHCTBa pacTBOpa YKCYCHOM 1 1 bu6mmoreka LIOP
KHCIIOTBD»

23 |CreapuHOBas U OJEMHOBAsI KUCIOTHI, KaK MPEACTaBUTENN 1 bu6mmoreka LIOP
BBICHINX KapOOHOBBIX KHCJIOT.

24 |MpL1a KaK BpICIIAs COJIb KapOOHOBBIX KUCIIOT, HX MOIOIIEe 1 bubnuoreka [IOP
TeCTBUE

25 |CnoxHble 3(hUpbl KaK IPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1 bu6mmoreka LIOP
['uaponu3 cinoxHbIX 3pupoB

26 | Kupsbl: ruaponus, npuMeHeHne, OMoJoruuecKas pojb CUJIbL. 1 bu6mmoreka LIOP

27 (YrneBojsl: cocTaB, kiaccudukanus. Baxueitmme 1 but6nmnoreka [IOP
NpeCTaBUTENN: TII0K03a, (hpyKTO3a, caxaposa.

28 |Kpaxmai u 1emutroso3a Kak MpHpOTHbIE TIOTHMEPHI 1 bubmmoreka LIOP

29 |KontponbHas pabota no pazneny «Kucnopoacoaepxkariue 1 1 bubmmoreka LIOP
OpPTraHUYeCKHEe COSTUHEHHUS

30 |AMHHBI: METHJIAMUH U aHUJIMH. 1 bu6mmoreka [IOP




Ne Tema ypoxka KomngecTBo yacos Jara DNeKTpOHHBIC IUPPOBHIE
n/m Bcero| Kontposbnabie | Ilpaktuyeckue | M3YICHHUS 00pa3oBarelbHbIE PECYPCHI
paboThI paboThI

31 |AMHMHOKHCIIOTHI Kak aM(pOTEepHbIC OPTaHNYECKUE COCTMHECHHUS, 1 bubmuorexa [{OP
ux 6uonornyeckoe 3HaueHue. Ilentuapt

32 (benku Kak HATypallbHbIC BBICOKOMOJICKYIISPHBIC COCTUHEHUS 1 bubnmnoreka [IOP

33 |OcHOBHBIEC OHATHUS XUMHH BHICOKOMOJICKYIIIPHBIX COeTUHEeHnH | 1 bubmmoreka LIOP

34 |OcHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1 but6mmoreka [IOP
coeauHeHui. [1nacTMaccsl, Kaydyku, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KINACC

Ne Tema ypoka KonngectBo yacoB Hata | DnexkTpoHHbIE IU(PPOBBIE

/I Bcero| Kourponbnseie | [Ipaktnueckue | U3YyHCHUS 00pasoBaTesbHbIC

paboThI paboThI PeCypChl

1 |[lepuonuueckuii 3akoH u Ileproauueckas cuctema no snementam /1. M. 1 bubnuorexa LIOP
MeneneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH aTOMOB

2 | XUMUYECKHH dJIeMEHT. ATOM. DJIeKTpoHHas 00paboTKa aTOMOB 1 bubnuoreka [IOP

3 [3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB JIEMEHTAPHBIX JIEMEHTOB U UX 1 bubnmnorexa [JOP
COEMHEHMII 110 TPyYIaM U MepruoiaM. 3HaueHHe MePUOIUIECKOro Mpana
U cucteMbl dNieMeHToB nutanus /(.. MeneneeBa B Hayke 0 pa3BUTUH

4 |CtpoeHue BemiecTBa. XMMHUYECKast CBSA3b, €€ BHUJIbI; MEXaHU3MBI 1 bubnmnoreka [JOP
o0Opa3oBaHMs KOBaJIGHTHOM cBsi3U. BosopoiHas cBs3b

5 |BameHTHOCTB. DNeKTpOOTPUTIATETLHOCTh. CTENEHb OKUCTICHUS. 1 bubnuorexa [IOP
BeriectBa MOEKYISIpPHOTO U HEMOJIEKYJISIPHOTO BELIECTB

6 [[IpemtoxkeHne 0 TUCTIEPCHBIX 00CYKIeHUIX. VICTUHHBIC ¥ KOJIJIOUTHBIC 1 bubnuotexa [IOP
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA B PACTBOpE

7 [Knaccuduxarus 1 HOMEHKIATypa HEOPTaHUUECKUX COSTMHEHUA. 1 bubmuorexa LIOP




No Tema ypoxka KonnuectBo yacoB Hata | DnekTpoHHBIE UGPOBBIC
n/m Bcero| Kourponshbie | [IpakTtuyeckue | U3y4CHUS 00pa3oBaTeibHbIC
paboThI paboThI peCypChl

['eneTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3IMYHBIX KJIACCOB

8 |Kmaccudukanmsi OCHOBHOTO HHTPEIUEHTA B HEOPTAHHUYECKOU U 1 bubnuorexa [IOP
OpraHUYECKON XMMHUU. 3aKOH COXPAHEHHSI MaCCOBBIX BEIIECTB; 3aKOH
COXpPaHEHHUS U IPeoOpa30BaHUs IHEPTUH [IPU TUHAMUYECKUX PEaKIUIX

9 |Ckopocts u3menenusi. O0OpaTuMble COCTOSHUS. XUMUYecKoe paBHoBecue| 1 bubnunoreka LJOP

10 |[Ipaktuyeckas padora Ne 1. «BrnusHue pa3nuyHbiX (aKTOPOB HA 1 bubnnoreka LIOP
CKOPOCTh XUMHUYECKOTO PEKUMa»

11 [Onekrponutudeckas nuccounanusd. [Ipennoxenue o BOIOPOIHOM 1 bubnunoreka LJOP
unaukatope (pH). Peakunu nonsoro oOMeHa. I'uaposnus noyiy4eHHbIX U
HEOPraHMYECKUX BEIIECTB

12 |OxucnurenbHO-BOCCTAHOBUTENbHBIE cOCTOSIHUS. [Ipennoxenue mo 1 bubnunoreka LJOP
AJIEKTPOJIN3Y PACTBOPOB U PACTBOPOB COJIU

13 |KontpomnbHas pabota no pasaeny «TeopeTnueckue OCHOBbI XMMUN 1 1 bu6nuorexa LIOP

14 |Merannsl, ux nonoxenue B [lepuoauueckoii cucreme snementos /1. . 1 bu6nuoreka [IOP
MenpeneeBa 1 0COOEHHOCTH TBEPAOCTH aTroMoB. Ob01mue puznyeckue
CBOMCTBa METAJJIOB

15 |CnmaBbl METAIIOB. DAEKTPOXUMHUUECKUNA DS HAMIPSKEHHBIX METAIJIOB 1 bubnmnorexa [JOP

16 |Xumuueckue cBOCTBa OPraHUYECKUX METAIUIOB (HATPpUH, Kallni, 1 bubnuoreka [IOP
KaJIbIIMH, MArHUH, aTFOMUHHUKN ) U UX COCTMHCHHM.

17 [Xumuueckue CBOMCTBA XpoMa, METU M UX COCTUHEHHIA 1 bu6nuoreka [IOP

18 |Xumuueckue CBOMCTBA IIMHKA, JKeJie3a U UX COCTMHCHUM 1 bu6nuoreka [IOP

19 |[Ipaktryeckas pabora Ne 2. «PerieHne sKCriepuMEeHTAIBHBIX 32144 110 1 bu6muoreka [IOP
Teme «MeTamib)

20 [Hemeramibl, ux nonoxxeHue B [lepuonndeckoii cucteme 31emMeHTOB /1. 1 bu6nuoreka LIOP
N. MenneneeBa 1 0COOEHHOCTH HAPSKEHHS] aTOMOB

21 |®uznvecknue CBOMCTBA HEMETAUIOB. AJIOTPOIUS HEMETAJUIOB (Ha 1 bu6muoreka [IOP
OCHOBE KHCJIOPO/a, cephl, (hocdopa 1 KUCIOpoAa)

22 [ XWMHYECKHEe CBOMCTBA TAJIOTCHOB, CEPhl U UX COCMHCHUN 1 bubauoreka IIOP




No Tema ypoxka KonnuectBo yacoB Hata | DnekTpoHHBIE UGPOBBIC
n/m Bcero| Kourponshbie | [IpakTtuyeckue | U3y4CHUS 00pa3oBaTeibHbIC
paboThI paboThI peCypChl

23 |XuMHUYECKHE CBOMCTBA a30Ta, hocopa U UX COCTUHECHUN 1 bubnuotexa [IOP

24 | XuMHUYeCKHE CBOMCTBA, KPEMHUS U UX COCTUHCHUS 1 but6mmoreka LIOP

25 |[IpumeHeHue TBEPIbIX HEMETAIOB U X COCTMHECHUM. 1 but6mmoreka LIOP

26 |O06o0mmeH e U cucTeMaTr3als 3HaHui 1Mo Teme «HemeTasiy. 1 bubnuoreka [IOP
Brruncnenus no ypaBHEHUSIM BETPOBOI M TEPMOXMUMHUYECKOH pacyéToB

27 [lpaktuueckas padota Ne 3. «PemeHne skcnepuMeHTaIbHbBIX 33124 110 1 bubnunorexa LJOP
Teme «Hemeramabm»

28 [KontpoimbHas padora mo reMam «MeTtauisi» u «HemeTamisny 1 1 bubnuorexa [{OP

29 |Heopranuueckue u opraHndeckue KuciaoTel. Heopranmyeckue u 1 bubnunoreka LJOP
OpPraHUYECKHE OCHOBBI

30 |AM¢oTepHbIe HEOPraHNYECKHE I OPTAaHUYECKHE COCIMHEHUSI. 1 bubnunoreka LIOP
['eneTnyeckas CBSI3b HEOPraHMUECKUX U BEIIECTB

31 [Ponp XMMHUU B SHEPTETHKE, SHEPTETUUESCKON U MUILEBOI 0€30MacHOCTH, 1 bu6nuoreka LIOP
pPa3BUTHUU HAYKH

32 |[[IpencraBneHue 00 OOIMKX HAyYHBIX MPUHLMIIAX TOTYYESHUS 1 bu6nuorexa LIOP
MTPOMBIIIIJICHHBIX POMBITIICHHBIX BEIICCTB

33 [UesoBek B MUpPE BEIIECTB U MATCPUAIOB 1 bubmmoreka [{OP

34 Xumus 1 310pOBHE YETIOBEKA 1 bubnuoreka [IOP

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JJISI YUEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

®IrBHY «HCTUTYT cTpaTernn passutus obpasoBaHNa»
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