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[TOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero ooOiiero oOpa3oBaHUs
pa3pabotana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepasibHOM 00pa30BaTENIbHON MpOrpamMMBbl cpeaHero oomero oopazoBanus (POII
COO), mnpencraBieHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cragnapre COO, c¢ yuérom KoHnenuuu mnpenogaBaHus Y4eOHOTO MpeaMeTa
«Xumus» B oOpazoBaTenbHbIX  opraHuzanusax  Poccuiickoii ~ ®Denepanuu,
pealn3yIONUX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, U OCHOBHBIX IOJIOXKCHHUN
«Ctparerun pa3Butusa BocnutaHus B Poccuiickoit denepanuun Ha nepuon ao 2025
rojga» (Pacnopsixenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY NOAXOJOB K pa3pabOTKe MNpOrpaMMbl IO XWMHH, K OIPENEIICHUIO
oOmelt crpateruu OoOydeHHs, BOCIUTAHUS U Pa3BUTHUS OOYYaIOIIUXCS CPEJCTBAMU
yueOHoro mnpenmera «Xumus» s 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHnentyanpHbie TookeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
collepKaHUs, pe3yJIbTaTOB OOydeHHUS U TpeOOBaHMH K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTEeIbHON  OpraHU3alvK, SBJISETCS HEOThEMJIEMOW 4YacThl0 HX
oOpazoBaHHOCTH. OHO  CHOYXKWAT 3aBEpUIAIONIMM  3TallOM  pealu3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIIOYEBBIX I[EHHOCTEW, MPUCYIIHX
LIEJIOCTHOM CHCTEME XMMHUYECKOT0 00pa3oBaHusl. DTH LEHHOCTH KacaloTcs NO3HAHUS
3aKOHOB MPHUPOJIbI, (POPMUPOBAHKS MUPOBO33PEHHS U OOILEH KyIbTYphl YEIIOBEKA, a
TaK)Ke KOJIOIMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MIPUPOIHOM
cpene. Peanuzyercs xumuyeckoe oOpa3zoBaHUE OOYYAIOIIMXCS HA YPOBHE CPEIHETrO
o0uiero oOpa3oBaHusl CpeACTBAMH y4eOHOro mpeaMera «XHUMHUS», COAEpKAHUE U
MOCTPOECHUE KOTOPOIO OIpeNeeHbl B MPOrpaMMe MO XUMHUU C YU4ETOM cHerupuKu
HAayKl XUMHUH, €€ 3HAUYECHUS B NO3HAHUM MPUPOABl U B MATEPUAIBHOM KU3HU
oOmecTBa, a Takke ¢ Y4€TOM OOIIMX IIeJIe W TPUHIMIIOB, XapaKTePU3YIOIINX
COBPEMEHHOE COCTOSIHHE CHUCTEeMBI CpeaHero obmero oOpa3zoBaHus B Poccuiickoit
denepanum.

XUMHSI Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0COoOyr poJib B
COBPEMEHHOW LIMBUJIM3ALMH, B CO3/IaHUHA HOBOM 0a3bl MaTepUalbHOW KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMHPOBAHHE PALMOHAIBHOIO HAYYHOI'O MBIIUICHUS, B
CO3JaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKPYXKaIOIIEeM MHUPE KaK O €IMHCTBE
NPUPOALl M YEJOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUM HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOT'O0 COCTaBa OKPYKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUsS CTaja
HEOTHEMJIEMON YaCThI0O MHPOBOHM KYJIbTYPBI, HEOOXOJUMBIM YCJIOBHEM YCIEITHOTO
TpyJla Y JKW3HU KaXKIO0ro wieHa oOmiectBa. CoBpeMeHHas XUMHUSA Kak Hayka



co3UlaTellbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HANpaBl€HA Ha pEUICHUE
rJI00aNbHBIX MPOOJIEeM YCTOMYMBOTO Ppa3BUTHSL 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MacCHOCTH U OXPaHBI 3JJ0POBBSL.

B coorBerctBUM € OOUIMMHU LEISIMA U TNPUHLIUIAMHU CPEIHEro OOIIero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl ypOBEHb
U3Y4YEeHHS]) OPUEHTHUPOBAHO MPEUMYIECTBEHHO Ha OOILIEKYIbTYPHYIO IMOJTOTOBKY
oOyyaromuxcsi, HEOOXOAUMYIO UM JJIsl BRIPAOOTKA MUPOBO33PEHUECKUX OPUEHTUPOB,
YCIEUIHOTO BKIIFOYEHUS B )KU3Hb COLIMYMa, TPOJIOHKEHUST 00pa30BaHUs B Pa3IMUHBIX
00J1aCTsIX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocrapnsomuMu - nipeAMeTa  «XHUMUS»  ABJISIOTCS  0a30Bble  KypChl —
«Oprannueckass xumusi» U «OOmAas W HEOPraHUYECKass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMa
3HAHWM TI0 HEOPTAaHWMYECKOW XWMHUHU (C BKJIIOYCHUEM 3HAHWM M3 OOIICH XUMUU) |
opraHnueckoil xumuu. POpMUpPOBAHHE JAHHOM CUCTEMbl 3HAHUI TNPU U3YUYECHUU
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3us BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cojaepxaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» copMupoBaHa B IporpamMMme IO XHMHH Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3YYCHHI0 YYeOHOro Marepuasia U OOyCJIOBJIIEHA
HUCTOPUYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHUW Ha ONpPEIEIEHHBIX TCOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHu4ecKoi XMMHUH BEIIECTBA paCCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOpUM CTPOCHUS OPTraHUYECKUX COCIWHEHMM, a TakKe Ha YpPOBHE
CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPECTABICHUN O CTPOCHUH BeliecTB. CBeIeHUS
00 M3yuaeMbIX B Kypce€ BEIIECTBaX JAIOTCS B Pa3BUTUM — OT YTJIEBOJOPOJOB [0
CJIO’)KHBIX OMOJIOTMYECKH aKTHUBHBIX COeIMHEHUU. B Kypce opraHudeckod XuMuu
MOJIy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro 0O0pa3oBaHUs
MEepBOHAYAJIbHBIC TPEJCTABICHUS O XUMHYECKOM CBSI3M, KIACCHU(UKAIIMOHHBIX
MPU3HAKAX BEUIECTB, 3aBUCUMOCTHU CBOMCTB BEIIECTB OT UX CTPOEHUSA, O XUMUYECKON
peakuu.

[lon HOBBIM yrjioM 3peHuss B mpeamere «XuMHsS» 0a30BOrO  YPOBHS
paccMaTpuBaeTCs M3YYEHHBIH Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs
TEOpPETUUYECKH Marepuan U (PaKTOJOTMYECKHUE CBEJCHHMS O BEIIECTBAX W
XUMUYECKoW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHUS» OOyYarolmMMCsl TPEAOCTAaBISETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE
MEePUOANYECKOT0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTHUYECKUX TO3UIIUH,
ry0oke TMOHATh HMCTOPUYECKOE HW3MEHEHUEe (QYHKIMI 3TOro 3akoHa — OT
000011a0111el 10 0OBICHAIONIENH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BAXHEUIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX MU TPUMEHECHHH, a TaKKE€ O XHMHUYECKHUX PEAKIUIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEeKaHus AomnoiHseTcs B Kypcax 10 u 11 knaccoB anemeHTamu
COJICpKaHMS, UMEIONIUMHU KYJIbTYPOJIOTUYECKUI M NPUKIATHON Xapakrep. OTH
3HAHUS CIOCOOCTBYIOT TMOHUMAHHUIO B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMmH,



PACKpBIBAIOT €€ pOJib B MO3HABATEIBHOM M NMPAKTUYECKOW NESITEIbHOCTU YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBaXXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTU TEOPUU U
NPAKTUYECKUX MPUIIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TIpoOsiemMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKHA OCMBICIUBATh MH(DOPMAIMIO U TPUMEHSTH €€ NIl TOMOIHEHUS! 3HAHUM,
pELICHNs MHTEJUICKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a1ad. B
[EJIOM COfiepXKaHhe ydeOHOro mnpeamera «XUMHS» JaHHOTO YPOBHA HU3YyYEHHUS
OPUEHTHPOBAHO Ha (OPMHUPOBAHHME Yy OOYYAIOIIMXCS MHPOBO33PEHUECKONH OCHOBBI
Uis  TOHUMaHUS (UIOCOPCKUX UACH, TaKUX KakK: MaTepuajbHOE EIUHCTBO
HEOPraHWYECKOI0 M OPraHUYECKOT0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB MX
COCTaBOM M CTPOECHHMEM, IMO3HABAEMOCTh MPUPOIHBIX SIBICHHUI IIyTEM SKCIIEPUMEHTA
U pelieHUus TMPOTHUBOPEUHMH MEXKITy HOBBIMH (akTaMd H TEOPETUYCCKUMH
MPEINOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU IKOJOTUYECKUX MpoOieM, a
TaKke MpolieM cOepeKEeHUs PHEPIeTUUYECKUX PECYpPCOB, CBIPbS, CO3AAHMS HOBBIX
TEXHOJIOTUWA U MaTEPHUAIIOB.

B nmane pemeHus 3agad  BOCHUTAHUS, Pa3BUTUS W COLMAIM3ALNHU
oOy4Jaronuxcsi TMPUHATBIE TPOrPaMMONM MO XUMHH TOJIXOJbl K ONPEIEICHUIO
colepKaHUsi W  TIOCTPOCHHUS TpeaMeTa IMpeaycMaTpuBaioT  (GOpMHUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX JCHCTBUN, UMEIONIMX 0a30BOE 3HAUCHHUE IS Pa3TMUHBIX
BUJIOB JICATENBHOCTU: pEIICHUs npoOieM, TMOUCKa, aHaliu3a W 00pabOTKH
uHpopManuy, HEOOXOAMMBIX [JIsi MNPUOOPETEHUs OIbITa NPAKTUYECKOH U
MCCJIEI0BATENbCKON NeATEIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B MIO3HAHUU XUMHH.

B mnpaktuke mnpenopaBaHus XUMHUM Kak Ha YpPOBHE OCHOBHOTO OOILETro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEro oOIIero 00pa3zoBaHMs, MPU ONPEICICHUN
COZIEpKATEIIbHOM XapaKTEPUCTUKU LEJIed M3y4eHHs NpeIMeTa HalpaBlIEHUEM
MEPBOCTENEHHON 3HAYMMOCTH TPAJULUMOHHO NPU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJAUYECKON TOYKM 3PEHUS] TAKOW NOAXOJA K ONPEACICHHUIO LEJIeW H3y4YeHUs
MpeaMeTa ABJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUs TJIABHBIMU LEJISAMH H3Y4YEHHs MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

dbopMUpOBaHUE  CHUCTEMbl  XUMHUYECKMX  3HAHUW  KaK  BaKHEHIIeH
COCTABJISIIOLIEH €CTECTBEHHO-HAyYHOM KapTHHbBI MHpA, B OCHOBE KOTOpPOM Jexar
KJIFOYEBbIE MOHATHS, (YHIAMEHTAIbHBIC 3aKOHBI M TEOPUM XMUMHUHU, OCBOCHUE S3bIKA
HayKWd, YCBOGHME M  [OHUMAHHWE  CYIIHOCTH  JOCTYHHBIX  00O0OIIEHUI
MHPOBO33PEHUYECKOIO XapakTepa, O3HAKOMJICHHE C HCTOPUEH HUX pa3BUTUA H
CTaHOBJICHHUS,;

dbopMHpOBaHWE M Pa3BUTHE MPEACTABICHUN O HAay4YHBIX METOJAX IMO3HAHMS
BEIIECTB M XHUMHYECKUX PEaKIUHA, HEOOXOAUMBIX [JIsi MPUOOpPETEHUs YyMEHUU
OpPUEHTUPOBAThCA B MHUPE BEIIECTB U XUMUYECKUX SIBICHUM, MUMEIOIIUX MECTO B
MPUPOJE, B MPAKTUUYECKON U TOBCEIHEBHOM KU3HU;



pa3BUTHE YMEHUN U CIOCOOOB JAESITEIBbHOCTH, CBSI3aHHBIX C HAOJIIOJACHHEM U
OOBSICHEHMEM XHMHUYECKOTO HKCIEPUMEHTAa, COOJIIOJCHUEM IpaBUl OE30MaCHOTO
oOpallleHus C BEIECTBAMHU.

Hapsiny ¢ aTum, cozpepkarenpHas XapakTEepUCTUKa LENeld U 3a7ad U3y4eHUus
npeaMeTa B IporpamMMe Mo XMMUM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHUHU C
HOBBIMU TPUOPUTETAMH B CUCTEME cpenHero obmiero obpa3zoBaHusi. CeroaHs B
MpernojaBaHU XUMUU B OOJIbIIEH CTENEHU OTHAETCS MPEANOYTEHUE MPaKTUYECKOU
KOMIIOHEHTE COJIep KaHus 00yUeHHsI, OPUEHTUPOBAHHOM Ha MOATOTOBKY BBIITYCKHUKA
o01ieo0pa3oBaTeIbHOM  OpraHU3alliy, BIAJCIONIET0O HE HA0OpOM 3HAHUM, a
(GYHKIIMOHATFHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHHUSIMH AKTHBHOTO
MOJlyYeHUsI 3HAHUW UM TPUMEHEHUS HX B pEaTbHOM J>KU3HU JUIA PEIICHUs
MPAKTUYECKHX 3a]1ad.

B cBs13u ¢ 3TUM IIpH U3yUeHUU MpeaMeTa « XUMUsD TOMHUHHUPYIOIIee 3HAaUeHNe
pUOOPETAIOT TaKue LIeJU U 3aJa4H, Kak:

ajanrtanus oO0y4arolmMxcs K YCJIOBHUAM JAMHAMUYHO PAa3BUBAIOLIEIOCS MHpA,
GopMUpOBaHHE  HHTEJUIEKTyaJIbHO  pPa3BUTOW  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPaAMOTHBIX
pelIeHUH B KOHKPETHBIX >KM3HEHHBIX CUTYallUsIX, CBSA3aHHBIX C BEIIECTBAMU U HUX
PUMEHEHUEM;

dbopmupoBaHue 'y OOydYaromMXcsl  KIIOYEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIN), HWMEIOMINX YyHHUBEPCATbHOE 3HAYEHUE IS Pa3IdYHBIX BUIOB
NEeSATENbHOCTU: pEelIeHusl MpoOjieM, MOMCKAa, aHanu3a U 00pabOTKH HH(POpPMALIHH,
HEOOXOUMBIX 7Sl TPUOOPETEHHSI ONBbITA JACSITEIIbHOCTH, KOTOpas 3aHUMAeT Ba)KHOE
MECTO B TO3HAHWM XHWMHH, a TaKXKe Ui OIEHKH C TO3HUIUNA DKOJIOTUYECKOU
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUYECKHUX MPOIIECCOB HA OPTaHU3M
YeJI0BEeKa U MPUPOJIHYIO CPEAY;

pa3BUTHE TI03HABATEIbHBIX MHTEPECOB, HMHTEJUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yYaronuxcsi: CrioCOOHOCTH CaMOCTOSITEIFHO MPUOOPETaTh HOBBIC
3HAaHUA N0 XMMHUU B COOTBETCTBHM C JKU3HEHHBIMH MOTPEOHOCTSAMH, HUCIIOJIB30BAThH
COBpEMEHHbIe MH(GOPMAIIMOHHbIE TEXHOJOTMM JUIsl MOMCKAa M aHanu3a y4eOHOW u
HAyYHO-TIOMYJISIPHON MHPOPMAIIUN XUMUYECKOTO COICPKAHMS,;

(dbopMHUpOBaHUE U Pa3BUTHE Y O0y4YaAIOUIMXCS aCCOLMATUBHOIO U JIOTUYECKOTO
MBINUJICHHSI, HaOII0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUM M TPOBEACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUWE y  oOydarommxcs YOeXKAEHHOCTM B  T'yMaHUCTUYECKOH
HANPaBIIEHHOCTH XHMHH, €€ Ba)XHOH pOJIM B PEIICHUH TI00ANBHBIX MpodeM
paIoOHAIBHOTO TMPUPOAOIOIB30BAHNSA, MOTIOTHEHHSI YHEPTETHUECKUX PECYPCOB U
COXPAaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TMPHUPOAEC U CBOEMY 3JI0pPOBbIO, a TaKke NPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJYYEHHBIX 3HAHUN JJs TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMUYECKUMH SBJICHUSMHU.



B yueOHOM maHe cpenHero ooOmero oOpa3oBaHusl MpeaMeT «XUMUs»
0a30BOT0 YpOBHSI BXOAMT B COCTaB MpeAMETHOW oOnactu «EcTecTBeHHO-HAy4yHBIE
PEeIMETBD.

OO611ee YMCI0 YacoB, OTBEIEHHBIX ISl U3YYCHUS] XMMHUH, HA 0a30BOM YpOBHE
cpeaHero oO1iero oopa3zoBaHus, cocTaBisgeT 68 yacoB: B 10 kimacce — 34 yaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).

COJEPXAHUE ObYYEHUMA

10 KJIACC

OPITAHMYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHUYECKON XUMUU

[IpeameT OpraHMYecKOd XUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE WU 3HAYCHHE
B IOJIYYEHUU HOBBIX BEIIECTB M MAaTEepUajoB. TeopHsl CTPOEHUS OPraHMYECKUX
coenuHeHnii A. M. BytnepoBa, €€ ocHOBHbIE MOJIOKEHUSI. CTPYyKTypHBbIE (POPMYIIbI
OpraHu4eckux BewecTB. ['omomorus, nsomepusa. XUMUYECKask CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o kiaccupuKkauud opraHuyeckux BemiectB. HomeHkmarypa
OpraHUYEeCKUX COEIMHEHHMH (CHUCTEeMaTH4ecKas) W TpPUBHAIbHBIE HA3BAHUA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEILIECTB.

OKCHEpPUMEHTAIBHBIE METOJbl W3YYEHUS BEUIECTB M WX PEBPAICHHN!
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BELECTB M MaTepHajaMu Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIIECTB, HAOJIOJEHHE U OIHCAHHE
JEMOHCTPALlMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IUIaBjieHHuEe, OOYTIIMBAHUE U TOPEHNE).

YriaeBonopoasl

AJIKaHBL: COCTaB W CTPOCHHUE, TOMOJIOTMYECKHH psaA. Meran W 3TaH —
MPOCTEUILIME MPEICTABUTENN AaJIKaHOB: (PU3MYECKHME W XHMHYECKHE CBOMCTBA
(peakuuu 3aMelleHus W TOpPEHHUs), HAXOXKIEHUE B TMPHUPOAE, MOJYyYEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTUYECKUM pANl. DTUIIEH U MPOMUIIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3MYECKHUEe W XHMMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUSA, TAJOTCHUPOBAHUS, TUAPATALMH, OKHUCJICHUS U
MOJIMMEPHU3ALUH ), TOTYYEHUE U IPUMEHEHHE.




Ankaauenbl: OytamueH-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BaKHEHIIME
XUMHUYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). [lomydeHue CHHTETHUUYECKOIO
Kay4yyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHYECKUN Psifl. ALICTHIICH —
NPOCTEHIINN  MpPENCTAaBUTENh AJIKWHOB: COCTaB, CTpOEHUE, (U3HUECKHE U
XUMHUYECKHUE CBOMCTBa (peakuuu TUAPUPOBAHMS, TajJOT€HUPOBAHUS, TUIpaTalluH,
rOpEHUs), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (U3NYECKUE U XMMHUYECKHE CBOWCTBA
(peakuuu rajaoreHupoBaHUS U HUTPOBAHMS), TOJYYEHHE W NpUMEHEHHe. Toryon:
cocmas, cmpoenue, QusudecKue u XuMuveckue ceoUcmaa (peakyuu 2aio2eHupo8aHus
U HUmMposauus), nonyyenue u npumereHue. TOKCUYHOCTb apeHOB. | eHeTmyeckas
CBA3b MEXAY YII€BOAOPOJIAMH, IPUHAIICKAIIUMU K PA3INYHBIM KJIACCAM.

[IpuponHble HMCTOYHUKM YIJIEBOAOPONOB. IIpuponHbli Ta3 W MOIIyTHBIE
He(pTsaHble ra3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NEPErOHKa, KPEKUHI (TEPMHUUYECKUN, KaTaluTUYecKuil), mnuposus. [IpoaykTel
nepepaboTKu He(PTHU, X NPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBIN
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHUS BEUIECTB WM WX IPEBPAICHHN!
O3HaKOMJIEHHE ¢ 00pa3laMH IJIacTMAcC, KayuyyKoB M pe3uHbl, Kojuiekiuuu «Hedto» u
«Yronb», MOJAEIUPOBAHUE MOJIEKYJ VYIIEBOAOPOJAOB M TajlOre€HONPOU3BOJIHBIX,
MIPOBEICHNE MPAKTHYECKOW PAOOTHI: TIOJyYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

PacuérHble 3a1auu.

Bbluncnenuss 0o ypaBHEHUI0 XUMHUYECKOM peakmuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEIIECTBAa WM NPOAYKTa pPEaKIUU MO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kucnopoaconepxaiire opraHuuecKie COequHEHUs

[IpenenbHbIE  OQHOATOMHBIE CHHUPTBL. MeETaHON M 3ITaHON: CTPOECHHUE,
¢uznueckne W XMMHYECKHE CBOMCTBA (peaklUMW C aKTUBHBIMH MeETaJUIaMH,
raJIOr€HOBOJOPOJaMH, TOpPEHHE), TpPUMEHEHHE. BoAOpOIHBIE CBS3M  MEKIY
MOJIEKYJIaMH CIIUPTOB. J[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHNU3M YEJIOBEKA.

MHoroaromMHbie CIUPTHI. DTUICHIVIUKOIb U TIULEPUH: CTPOEHUE, PU3NUYECKUE
M XMMHYECKHE CBOMCTBAa (B3aMMOJACHCTBME CO INEJIOYHBIMH  METAJJIAMH,
KAueCTBEHHAs] pEaKIUsi Ha MHOTOaTOMHbIE CHUpThl). JleilicTBME HaA OpraHu3M
yenoBeka. [[puMeHeHue riuiepuHa U STUICHTITUKOJIS.

deHon: CTpOEHUE MOJICKYJbl, (QuU3NUecKue W XUMHUUYECKHE CBOICTBA.
Toxkcuunocts penosna. [Ipumenenue enoa.

Anbnieruibl U kemousl. DopManbieru/l, aleTanbIeru: CTpoeHue, GU3nIecKue
U XMUMHYECKHE CBOWCTBA (peaklMu OKUCIEHHS MU BOCCTAHOBJICHMS, KaueCTBEHHbBIC
peakiMu), NOJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOThI. MypaBbUHAs U YKCYCHas
KHUCIIOTBI: CTpOeHHE, (pU3MuecKrue U XUMHUYECKHe CBOMCTBA (CBOICTBa, oOImIMe Uis
KJ1acca KUCJIOT, peaklus dTepudukaiyn), nojydyeHue u npumeHerue. CreapuHoBas u




OJICMHOBAsI KUCIIOThI KaK MPEJCTABUTEIN BBICIIUX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICUCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOIHbIE KApOOHOBBIX KUCIIOT. [ MAPOIU3 CIOKHBIX
sa¢upoB. Kupwl. ['maponus xupos. [Ipumenenue >xupoB. buonoruueckas poiib

KHUPOB.
VYrneBoasl: cocTas, Kiaccu(UKalys yrieBoaoB (MOHO-, IU- U MOJUCAXAPUIbI).
['moko3a — mnpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIbI,

bu3MYecCKue U XUMHYECKHE CBOMCTBa (B3amMmopeicTBue ¢ ruapokcuaoM meau(Il),
OKHCJICHME aMMHAYHBIM PacTBOpOM okcuaa cepedpa(l), BoccranoBineHue, OpokeHne
[JIIOKO3BI), HAaXOXJEHHE B TMPHUPOAE, NPHUMEHEHHE, OWOJIOTUYECKas pPOJb.
®otocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman m nemnono3a kak npupoaHble nojauMmepbl. CTpoeHHE Kpaxmania U
Heunono3bl.  Pu3Mueckue W XMMHUYECKHE CBOMCTBAa KpaxMmana (THIpOJIU3,
KauyeCTBEHHas peaklius ¢ HOJIOM).

OKCHEPUMEHTAIBHBIE METOJbl M3YYEHUS BEUIECTB WM WX PEBPAICHHN!
IpOBEJCHUE, HAOMIOJCHUE U ONHCAHME JIEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAaue€CTBEHHBIE pPEAKIUU OJHOATOMHBIX CIUPTOB (OKHMCIEHHE 3TaHOJa
okcuaoM Meau(ll)), MHOroaToMHbIX CHHpPTOB (B3aMMOAEWCTBUE TIJIMIEPUHA C
runpokcunom Meau(Il)), ampaernngoB (oOkHcIE€HHME aMMHUAYHBIM PacTBOPOM OKCHA
cepeopa(l) u rugpoxcumom wmenu(ll), B3aumomelicTBUE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOIMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnble 3a1auu.

Bbluncnenuss 0o ypaBHEHUI0 XUMHUYECKOM peakmuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM NPOJAYKTAa PEAKUUU IO H3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIIOTH Kak am(poTepHble opraHnyeckue coenuHenus. dGusnueckue u
XUMUYECKME CBOMCTBA AMHHOKHCIOT (Ha IpuMmepe riaunuHa). buosornueckoe
3HAYEHHE aMUHOKMCIIOT. [lenTumabl.

benkn Kak MNpUPOIHBIE BBICOKOMOJIEKYJISPHBIE coeauHeHus. llepBruunas,
BTOpUYHAsT M TPETHYHAs CTPYKTypa OelkoB. XUMHYECKHE CBOWCTBAa OEJIKOB:
TUJIPOJIN3, ICHATypalusi, KAUeCTBEHHbIE peakluy Ha OeJKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BEUIECTB M WX MPEBpAIlCHUN:
HaOIOICHUE U ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: AeHATypauus OEIKOB Mpu
HarpeBaHUM, LIBETHBIE PEAKIINMK OEIIKOB.

BbICOKOMOJIEKYIISIpHBIE COEIUHEHUS

OCHOBHBIE TIOHSTHS XUMHUHU BBICOKOMOJIEKYJISIDHBIX COEJUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEIHSS MOJEKYJsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUUA —
MOJIMMEPHU3AIUS U MOJUKOHEHC AL




OKCIIePUMEHTANbHBIE METOJIbl M3YYECHHS BEUIECTB W WX TPEBPALICHUN:
O3HAKOMJIEHHE ¢ 00pa3lamMu MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4JyKOB.

MeXIpeaIMeTHBIE CBS3H.

Peanuzanusi MeXNpeaMeTHBIX CBSI3eH MpPU M3YYEHUU OPTaHUYECKOW XUMHH B
10 xacce oCyIIeCTBIAETCS Yepe3 UCTIONb30BaHNE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX
MOHSTUM, TaK M TOHATHUN, SBIAIOMIMXCS CUCTEMHBIMHU JUISI OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTecTBEHHO-HAyUYHbIC MOHSTHS: SBJICHWE, Hay4HbIN (DakT, THIOTE3a,
3aKOH, TEOpHs, aHalu3, CHHTE3, KIacCHU(pHUKaIus, MEPUOAUYHOCTh, HAOIIOICHHE,
U3MEpEHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®dusuka: MaTepus, DSHEpPrus, Macca, aTOM, DJJIEKTPOH, MOJEKYyIa,
HHEPreTHUECKU YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
¢u3nyecKre BEIMUUHBI U €IMHULIBI UX U3MEPEHUS.

buonorust: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
¢doTocuHTE3, OMOJIOTMYECKM AaKTHUBHBIE BellecTBa (OENKH, YIJEBOMABI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJBI, MOJE3HbIE MCKOMAEMBbIE, TOILIMBO,
pecypehl.

TexHomorus: THUIIEBBIE TMPOAYKTHl, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIINE CPEICTBA, JIGKAPCTBEHHBIE M KOCMETHUECKHE TMpenaparhl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTTAHMYECKAA XUMUA

TeopeTnueckne OCHOBBI XUMUH

Xumuueckuit aneMenT. AtoM. Sapo atoma, U30TOIBI. DIEKTPOHHAS 000I0YKA.
DHepreTHYecKre ypOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, P-, d- 3JIEMEHTHI.
Oco0OeHHOCTH pachpelieNieHus] AJIEKTPOHOB IO OpOUTaNsiIM B aroMax »3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIHsi aTOMOB.

[lepnonnueckuii 3akoH u llepuonnueckas cucteMa XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CBsA3bp NEPUOIUYECKOTO 3akoHa U llepmonnueckoil CHCTEMBI
xuMudeckux aneMeHToB J[. . MenzaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB H
o0pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEUIECTB IO IPyIIaM U nepuoaaM. 3HaueHHe
IIEPUOANYECKOIO 3aKOHA B Pa3BUTHU HAYKHU.



CrpoeHne BemiecTBa. XHMHUYECKas CBSI3b. BHIbl XWMHYECKOW CBS3U
(koBaJieHTHasi HEMOJsipHash M TMOJSIpHAsl, WMOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
akuentopHsiii). Bomoponnas cBsizb. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH ITOCTOSTHCTBA
cocTaBa BelIEeCTBA. THNBI KPUCTALIMYECKHUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAJINYECKON PEIIETKHU.

[TonsiTne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHMYEeCKUX BemIeCTB. ['eHeTnMdeckas CBSI3b HEOPraHMYECKUX BEIIECTB,
MPUHAIIEKAIUX K PA3JIMYHBIM KJIACCaM.

Xumuueckass — peakuus.  Kiaccudukanus — XUMHUYECKHX — peakuuid B
HEOPTaHUYECKOW U OPraHUYECKOM XUMHUU. 3aKOH COXPAHEHHS MacChl BEMIECTB, 3aKOH
COXpPaHEHMS U MPEBPALICHUS SHEPTUU NTPYU XUMUUYECKUX PEAKIIHSIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3iuyHbIX (pakTopoB. OOpaTUMBbIC
peakunu. XUMHYECKOe paBHOBecue. DakToppl, BIMSAIOLIIME HA COCTOSHUE
XuMHu4eckoro pasHosecus. [Ipunmun Jle Ilarense.

DnekTponutuueckas auccouuanusa. CuiibHbIe U ciadble 2JeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEPUMEHTAIbHBIC METOJIbl M3YYCHUSI BEIIECTB M HX MNPEBpAIICHUN:
neMoHcTpanus Tabmun «llepuoguueckas cucreMa XUMHYECKHUX dieMeHTOB [l
U. MenneneeBa», u3ydeHUE MOJIeNed KPUCTAUIMUYECKUX PEMIETOK, HAOJI0/ICHHE
Y OTMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUMU KATaIU3aTOpPa, ONPENEIIEHUE CPEIbl PACTBOPOB BEILIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO HMHAMKATOPA, PEaKIIMM MOHHOTO OOMEHa), MPOBEICHUE
MpaKkTU4YECKON paboThl «BiusHue pa3nuuHbiX (HaKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKkum».

PacuérHble 3a1a4u.

Pacuétel 10 ypaBHEHUSIM XUMHUYECKHMX pEAKUHl, B TOM  YHUCJE
TEPMOXHUMHUYECKHAE PACUYETHI, PACUETHI C UCTIOJIB30BAHUEM IOHITUS «MAacCcOBas JOJIA
BEIIECTBAY.

Heoprannueckas xumust

Hemeramner.  [lomoxenne HemetaiuioB B llepuomnueckorr  cucreme
xuMuueckux saeMeHtoB J[. WM. MenneneeBa M OCOOCHHOCTH CTPOCHHUSI aTOMOB.
dusznyeckue CBOMCTBA HEMETA/UIOB. AJUIOTpONHUsT HEMETaUIoB (Ha mpuMepe
KHCJI0poaa, cephl, hochopa u yriaepoaa).

XUMHUUYECKHE CBOMCTBA BaXKHEHIINX HEMETAJJIOB (TaJOT€HOB, CEPhl, a30Ta,
docdopa, yriiepoaa u KpeMHHUS) U UX COCTUHEHUN (OKCUIOB, KHCIOPOICOICPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHU ).




[IpyuMeHeHnEe BaXXHEUIITUX HEMETAJIJIOB U UX COCIUHEHUM.

Meramnbl. Ilomoxenue metamnoB B llepuomnyeckor cUCTEME XMUMHYECKUX
sanementoB J[. WM. MenneneeBa. OCOOCHHOCTH CTPOSHHs DJIEKTPOHHBIX 000J0YEK
aToMoB MeTauioB. OO6mue ¢usndeckue cBoricTBa MeTauioB. CIuiaBbl METaJIJIOB.
DJIEKTPOXUMHUYECKUH PsiJT HAMPSIKECHU METaJJIOB.

XUMUYECKHE CBOMCTBA BaXXHEUIIMX METAJIOB (HATPpUM, KaJIUM, KaJIbITUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl Moay4deHUs MeTauioB. [IpuMeHeHne MeTanmaoB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJILHBIE METOJBI M3VYCHHS BEIICCTB M MX IPEBPAICHMI:
M3yYCHHE KOJUJIEKIIMU «MeTallibl U CIUIaBbl», OOpa3l0B HEMETAIIOB, PEILICHUE
DKCIIEPUMEHTAIBHBIX 3aJad, HaOII0JeHUE W ONHCaHWE JICMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHAE THIPOKCHIA ATIOMHHHUS C PACTBOPAMH
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIMi Ha KATHOHBI METAJLIOB).

PacuétHbIC 3a/1a4n.

Pacuérel Maccel BemiecTBa wiM 00BbEMa ra30B 10 HW3BECTHOMY KOJHUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOIIUX B PEAKIMH BEIIECTB,
pacué€Thl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIMH, €CIIM OJTHO U3
BEIIECTB UMEET ITPUMECH.

XHUMUS U )KU3Hb

Ponp xuMum B 00ECIEUEHHM 3KOJIOTUYECKOM, PHEPreTUUEeCKON W MHIIECBOM
0€30MacCHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJAX MO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIINM.

[IpencraBienuss 06 OOIMX HAYYHBIX MPUHIMIAX TPOMBIIIJICHHOTO TOJTYYEHUS
Ba)KHEHIITUX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEHIINE CTPOUTEIHHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIC MaTE€pHUasbl, KPACKH, CTEKJIO, KEpaMHUKa, MAaTEPUAJIbI
JUTSL DJICKTPOHUKH, HAHOMaTEpHabl, OPraHMUEeCKHUE U MUHEPAIbHBIC YI0OpECHHMS.

XuMus H 3J0pOBbE YEJIOBEKA: IMpaBWJIa MCHOJIb30BAHUS JICKAPCTBEHHBIX
IpernapaToB, IMpaBmiia OE30MaCHOIO HCIOJIB30BaHUS IPENapaToB OBITOBOH XUMHH
B IIOBCEITHEBHOM >KU3HU.

MeXIpeIMETHBIC CBSI3U.

Peanmuzanust  MEXNpeAMETHBIX  CBSI3e¢M  NpU  U3YYEHUM  OOWEed W
HEOpraHndecko xmMuu B 11 Kmacce OCymecTBISIETCS YE€pe3 MCIOJIb30BAHUE Kak
OOIIUX €CTeCTBEHHO-HAYUYHBIX MOHSATHUM, TaK U MOHSITUH, SBISIOMINXCS CUCTEMHBIMU
IUIS1 OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIe TOHSTHS: HAy4dHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHus, aHalIu3, CUHTE3, Kiaccu(uKalusi, MNEePUOJIUYHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, BJICKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PAJIHMOAKTUBHOCTb, MOJICKYJIA, SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJO,




00BEM, arperaTHO€ COCTOSIHME BeIlecTBa, (U3MYECKUE BEIUYMHBI M €IUHHULIBI HX
U3MEPEHHUs, CKOPOCTb.

buonorusi:  kjeTka, opraHu3M, OJKOCUCTeMa, Ouocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOBI, MOJE3HbIE HCKOMAeMbI€, TOILIUBO,
pECypCHI.

TexHoynorus: XUMUYECKas MPOMBIILICHHOCTh, METAJUTyprusi, MPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUATIOB, CEIbCKOXO3SIMCTBEHHOE MPOW3BOACTBO, MHUIIEBAS
MIPOMBIILICHHOCTb, dapmarieBTHYECKass ~ MPOMBINIIEHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKUX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TIIPOITPAMMBI 110
XNMHNHN HA BA30BOM YPOBHE CPE/IHEI'O OBIIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUSA
oOyYarolmuMuCI MpPOrpaMM CpeaHero oOmiero oOpa3oBaHus  (JIUYHOCTHBIM,
METaNpeIMETHBIM W  TNpeaAMETHbIM). HaydHo-MeTonuueckol  OCHOBOW  JyIst
pa3pabOTKU IUJIAHUPYEMBIX pE3YyJbTATOB OCBOEHUS MPOTpaMM CpPEJHEro OOILEro
00pa3oBaHUsl SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM ¢ CHCTEMHO-JIEATEIBHOCTHBIM TMOJXOJIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YyJbTaTOB OCBOCHHS TpeaMeTa «XUMHUS» Ha YpOBHE CpPEIHETO
o01ero o0pa3oBaHus BBIJICICHBI CIICAYIOIINE COCTABIISIONIHE:

OCO3HaHHE OOYYArONIUMHUCA POCCHUHUCKON TPaKIaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTHUBAIMU K 00yUCHHIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHM JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAJAUIINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaloIMXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEATEeIbHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMH I€JIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJMyue TMPaBOCO3HAHUS SKOJIOTMYECKON KYJbTYpPhl U CIIOCOOHOCTH CTaBUTH
1T U CTPOUTH KU3HCHHBIC TIAHBI.

JInyHOCTHBIE pE3yibTaThl OCBOCHHUSI TpeaAMeTa «XUMHS» JOCTUTAIOTCA B
€IMHCTBE Yy4YEeOHOW U BOCIUTATEIBHOM JEATETLHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH U
UjeaaMu pOCCUNUCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE HOPMaMU



U TpaBUJaMU TOBEJIEHHUS, CIOCOOCTBYIOLIMMHU IpOLECCaM  CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPAaBCTBEHHOI'O CTAHOBJIEHUS! IMYHOCTH O0YYarOIIUXCS.

JIMYHOCTHBIE  pPE3YyJbTaThl OCBOCHMS MpeAMETa «XUMHUS»  OTPaKaroT
C()OPMUPOBAHHOCTb OIIBITA IIO3HABATEIbHOM M IPAKTHUYECKON JAEATEIbHOCTU
oOyJaromuxcs 1Mo peanu3aluy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIE B
YaCTH:

1) rpakIaHCKOT0 BOCTIMTAHUS:

OCO3HAHMS OOYYalOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IPaB M 00SI3aHHOCTEM,
YBaXXEHUS K 3aKOHY H MPABOIOPAJIKY;

NPEACTABICHUS. O COLMAJIbHBIX HOpPMAax M NpaBWiIaxX MEXINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHOHM TBOPYECKOU AESITETLHOCTU MPHU CO3TAHUN YIEOHBIX
IIPOEKTOB, PEIICHNN YY€OHBIX M MO3HABATEIBHBIX 33/]a4, BHITOJIHEHUH XUMHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTb W NPUHUMATh MOTHBBI, HAMEpPEHUs, JIOTUKY MU
apryMEHTHI IpYTUX MPU aHAIN3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY M HAydyHOMY HAacCJEIHI0
OTEYECTBEHHON XUMUU;

YBaXEHUSI K TMPOIECCY TBOPYECTBA B O0JIACTU TEOPUU MU MPAKTUUECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHMS TOTO, YTO JIOCTMOKEHHS HAYKH €CThb pPe3yJbTar
JUINTEJIbHBIX ~ HAOMIOAEHUH,  KPOMOTJIMBBIX  SKCHEPUMEHTAIbHBIX  IOHMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUU U MOCIEAYIOIEM aHAIIN3E
MH(}OpMaUK 0 MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYallUW, CBSI3aHHBIE C XMMUYECKUMH SBJICHUSMH,
Y IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE NOBEACHHE U IOCTYNKM CBOMX TOBapHILEH C
MIO3WLIMA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IMOCIEACTBUM 3THUX
MOCTYTIKOB;

4) popMHUpPOBAHUSI KYJIBTYPHI 310POBbSI:

MOHMMAHUSl I[IEHHOCTEH 370pOBOro M  0Oe3omacHOTO o0pa3za  KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOIo/IeHUsT TpaBui O€30MacHOro OOpalleHusi C BellecTBaMU B  OBITY,
ITIOBCEHEBHOM XU3HU U B TPYIAOBOH AEATEIILHOCTH;

NOHUMAHUsl [EHHOCTH MPaBWI HWHAMBUAYAJBHOTO W  KOJUIEKTHBHOIO
0€30MMacHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIIMX 3J0POBBIO U JKU3HHU JIIOJICH;



OCO3HaHUSl TOCJIECTBUM U HEMPUATUS BPEIHBIX MPUBBIYEK (YMOTpeOSIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEeHUS);

5) TpyA0BOr0 BOCIIHTAHUSI:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIIeI0BATENHCKON
NEeSITeIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACATEIBHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4YaCTHE B PEIICHUH NPAKTUYECKUX 3a]1a4 COL[UATIbHOMN
HaIpPaBJICHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY H3YYCHHIO Tpodeccuii pa3muyHOro pojaa, B TOM
YuUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUM 10 XUMUH;

YBOXKEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yiabTaTaM TPYAOBOU JAESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUAYaTbHON  TpPACKTOPHHU
oOpazoBanusi, Oyayieit mpodeccnn u peanu3anui COOCTBEHHBIX )KU3HCHHBIX IIAHOB
C Yy4€TOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEM K XHUMHH, HWHTEPECOB H
nmoTpeOHOCTEH 00I1IeCTBa;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH II€JIECO00PAa3HOr0 OTHOIIEHUS K MPUPOJE, KAK HCTOYHHUKY
CYILIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAaHUsl TJ00aJbHOTO XapaKTepa SKOJOTUYECKHX MpoOJIeM, BIUSHHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHON CPEIBI;

OCO3HaHUSI HEOOXOAUMOCTH MCHOJIb30BAHUSI JOCTHXKCHUN XUMUU JIJIs1 PELICHUS
BOIMPOCOB PAIMOHAIBHOTO MPUPOIOIIOTIB30BAHMUS;

AKTUBHOTO HENPUATUS  JIEUCTBUM, MNPUHOCAIIMX BpPEH  OKPYXKaroIEH
MPUPOJHON Cpelie, yYMEHHUSI MPOTHO3UPOBATh HEOJIATONMPUSATHBIE 3KOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATH UX;

HaJMYusl Pa3BUTOTIO SKOJOTMYECKOTO MBIIIJIEHUSI, SKOJIOTHYECKONU KYJIbTYPHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTHYECKON HAIMPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
MMHU B TMO3HABaTEIbHOW, KOMMYHUKATUBHON U COIIMAIIBHOW MPaKTUKE, CIIOCOOHOCTH
¥ YMEHHS aKTUBHO MTPOTUBOCTOSTH UACOJIOTUN XeMOpOoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl Cleuu(PUKA XUMUU KaKk HayKd, OCO3HaHUs €€ polu B
(hopMUpPOBAaHUM PALMOHAILHOTO HAYYHOTO MBIIIJIEHUS, CO3JaHUHM IIEJOCTHOTO
MPEJCTaBICHUS] 00 OKpPYXaloIleM MHUpPE KaK O €IWHCTBE MPUPOABl U UeJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEHM M pEIIEHUH MpoOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI;

yOXAEHHOCTH B 0COO0M 3HAYMMOCTU XUMHH JIJISI COBPEMEHHOMN ITUBUIIN3ALINH:
B €€ T'YMaHUCTUYECKOM HANpPABJICHHOCTU W BAXXHOW POJIM B CO3JaHUU HOBOW Oa3bl
MaTepUAIbHOW KYJBTYPhI, PEIICHUHU TJIO0ATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPhEBOM, DJHEPreTUYECKOM, MHUIIEBOM M  3KOJIOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, O0ECIIEYCHUHN YCIOBUN YCIICITHOTO TPyJa U
HKOJOTUYECKH KOM(POPTHOM KMU3HHU KaXKJAOTO YjeHa OOIIeCTRa;



€CTeCTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHsI CYIIHOCTH METOOB
MO3HAHUS, WCIOJb3YyeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOoJy4aeMble 3HAHUS JJIs aHajiu3a U OOBSCHEHHUs SIBJICHUN OKPYXKAIOIIETO MHUpPA U
MPOUCXOAIINX B HEM M3MEHEHUH, yMEHUs AelaTh 0OOOCHOBAHHBIC 3aKJIIOUYEHUS Ha
OCHOBE HaYYHBIX ()aKTOB U MMEIOIIMXCS JaHHBIX C HENbI0 TMOJTYYECHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIIOJIb30BaTh XHMUYECKHE 3HAHHUS LIS
peleHust MPOOJIeM B PEATbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIEOBATEILCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CHOCOOHOCTH K  HEMNpPEephIBHOMY  OOpa3oBaHHIO U
caMo00pa30BaHUIO, K AaKTHBHOMY IIOJYYCHUIO HOBBIX 3HAaHUH 1O XUMHUH B
COOTBETCTBUU C KH3HCHHBIMU IOTPEOHOCTSIMH;

UHTEpeca K O0COOEGHHOCTAM TpyJa B pasiHuYHbIX cepax mpodeccuoHaabHOU
IeSITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS Y4eOHOTO mpeameTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYNMBIE TUTST dbopMupoBanus MHUPOBO33PEHUS oOyJaromuxcs
MEXIUCIUIUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIICHAYYHbIE TOHSITHS, OTpPaXKaroIIHe
[[EJTOCTHOCTh HAy4YHOM KapTHHBI MHpa H CHENU(PHUKY METOAOB IO3HAHUSA,
HCIIONIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPTHUs, SBICHHE,
MPOIIECC, CUCTEMa, HAay4HbI (DaKT, MPHUHIMIL, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusl, UCCIIEA0OBaHNE, HAOIIOCHIE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

yHUBEpCalibHbIe y4eOHbIE ACHCTBUS (MTO3HABATENbHBIE, KOMMYHHKATHBHBIC,
pEryJsTUBHBIE), oOecnieynBarone GopmMupoBanre (QPyHKIIMOHAIBHONW TPaMOTHOCTH
Y COIMAIbHON KOMITETEHIIUHM 00YYaIOInuXCs;

CHOCOOHOCTh 00YYaIOIINXCSl UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLIUIIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS U  yHUBEpPCAJIbHBbIE  y4yeOHBIE  JEHCTBUA B
ITO3HABATEJIbHOW U COLMAIIBHOW MPAKTHKE.

MeTtanpeameTHble  pe3yibTaThl OTPAXKAIOT OBIAJACHHE YHHUBEPCATbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU 1 PETYJISITUBHBIMU JICHCTBUSMH.

OsJanenune YHUBEPCAIbHBIMHA Y4eOHbIMU MO3HABATEJIbHBIMHU
JNEeMCTBUAMMU:

1) 6a3oBbIe JIOTHYECKHE 1€ CTBHUS:



CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTYaTU3UPOBATH IPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBarTh;

ONpENENATh LENNW JACATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HX
NOCTUKEHUS, COOTHOCUTD PE3YIBTATHI ACSATEIBHOCTH C ITOCTABIICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHMM NPHUEMBI JIOTHUYECKOTO MBIIUICHUS —
BBIJICIATh XapaKTEPHbIE NPHU3HAKU TOHATUH WU YCTAHABIMBATH WX B3aWMOCBS3b,
HCITOJIH30BaTh COOTBETCTBYIOIIME MOHATHS ISl OOBSICHEHHSI OTACIBHBIX (PAKTOB H
SIBJICHUM;

BBEIOMpPATh OCHOBAaHUS W KPUTEPUH I KIAcCU(HUKAIMKA BEIIECTB W
XUMHUYECKUX PEAKIIUN;

YCTAHABJIMBATh NPUYUHHO-CICACTBEHHBIE CBS3M  MEXKIY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJCHUS (MHAYKTUBHBIC, JEAyKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI U 3aKIIOUCHUS;

MIPUMEHSTh B MPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XMMUU CHUMBOJIUYECKHE
(3HAKOBBIC) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMUYECKHM
3HaK (CMMBOJI) 2JIEMEHTa, XUMUYecKast hopMmysa, ypaBHEHHE XUMHUUECKOW peaKkIuu —
MpU pPEIICHUH YYEOHBIX ITO3HABATENIbHBIX W MPAKTUYECKUX 3a/1ad, MPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC TPEJCTABIICHUS JJISI BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO TO3HAHUSI BEIIECTB U XUMUUYECKUX
PEaAKLINA;

dbopMyIUpOBaThH LETU U 3aJa4d UCCIEOBAHMS, UCIIOIh30BaTh MTOCTABICHHbBIC
U CaMOCTOSITeNIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS M OCHOBBI JUIsi (DOPMHUPOBAHUS THUIIOTE3BI MO TMPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMU CAMOCTOSATENIBHOTO IIJIAHUPOBAHHUS W  MPOBEIICHUS
VYEHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 33 XOJOM
Mpoliecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €ro  pe3yibTaT, (OpPMYIUPOBATH
00001IIeHNsT ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIhTATOB MCCIIECIOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOEIaHHOM paboTe;

npuoOpeTaTb ONBIT YYEHUYECKONM HCCIEAOBATEIbCKOM UM MPOEKTHOM
NEATEeIbHOCTU, TIPOSIBIISATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pElICHUs] TPaKTUUYECKUX 3a/ad, MPUMEHEHUIO Pa3JUYHbIX METO/OB
MTO3HAHUSI.

3) pabora ¢ uHpopmMaunmeii:

OPUEHTUPOBAThCA B Pa3IMYHBIX HCTOYHUKAX wuHPoOpManuu (Hay4dHO-
MOMYJISIpHAs TUTEPATypa XUMHUECKOTO COJIEPIKAHMSI, CIIPABOYHBIE TTOCOOUS, PECYPChI
WNurtepHera), aHamu3upoBaTh HWH(POpPMAIMIO PA3IUYHBIX BUIOB ©  GOpM
MPEJCTABIICHHS], KDUTUUYECKH OLIEHUBATH €€ T0CTOBEPHOCTh U HENPOTUBOPEUNBOCT;



(bopMyIUPOBaTh 3aMpPOChl U MPUMEHITh Pa3IUYHbIC METOJBI MPU TOUCKE U
otoope wuHpOpPMAIUM, HEOOXOAUMOM JJIS  BBINIOJIHEHUS  y4eOHBIX  3ajad
onpeaeEHHOrO THIIA;

npuoOpeTaTh OMBIT HCIIOJB30BAHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA M Pa3INIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEIIbHO  BBIOMpaTh  ONTHUMAJbHYIO  (OpPMY  IIPEACTABICHHS
uH(popManuu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U JIPYTHE);

WCITOJI30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPU pabOTE C XUMUIECKON
uH(opMaIuen: TPUMEHSITh MEKNpPeAMETHbIC ((HU3UYECKHEe W MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYIIBI, a00pEeBHATYPHI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W TIPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HATJISITHOCTH.

OBJ'IaI[eHHe YHUBEPCAIBbHBIMA KOMMYHUKATHBHBIMHA JeHCTBUSIMM

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKJaeMOW TeMbl B XOJe Juajora
W/WTU  JUCKYCCUU, BBICKAa3bIBaTh WUJIEH, (HOpMYyIUpOBaTH CBOU MPEIIOKEHUS
OTHOCHTEJIHLHO BBITTOTHCHHUS TPE/IJIOKEHHOM 3a1a49H;

BBICTYIIATh C MPE3CHTAIMCH pe3yabTaTOB IO03HABATEIHLHON JCATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHHKAMHU TPH BBHITIOJHEHUN
XUMUYECKOTO JKCIEPUMEHTa, MPAKTUISCKONH pabOThl MO WCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTu3allii y4eOHOTO TMpOoeKTa W (OPMYITHPOBATH BBIBOIBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX UCCICIOBAHUHN IyTEM COTJIACOBAHMS TTO3HUIIMHA B XOC
00Cy»X)eHusl 1 0OMEeHa MHEHUSIMHU.

OBy1ajieHUe YHMBEPCAJIbLHBIMH PeryJasiTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBaTh W OCYIIECTBJISATH CBOKO I03HABATEIBHYIO
NeSTEeNbHOCTh, ONpenensas e€ Lenu M 3aJadyd, KOHTPOJIMPOBATb M MO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblii  alrOpuT™M JACUCTBUH MpHU
BBIIIOJTHEHUH Y4YEOHBIX MW  HCCIENOBAaTENbCKUX 3aJad, BbIOMpaTh Haubosee
3 PeKkTUBHBIH Ccroco0 WX pelieHus ¢ y4ETOM TMOJYy4YeHHUST HOBBIX 3HAHUU O
BEIIIECTBAX U XMMUYECKUX PEAKIUAIX;

OCYUIECTBIISITh CAMOKOHTPOJIb CBOEU AESATENBHOCTH HA OCHOBE caMOaHalIn3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI



10 KITIACC

[IpenmeTHble  pe3ynbTaThl OCBOEGHMsI Kypca «OpraHuyeckas XUMHS»
OTPAKAIOT:

chOPMHPOBAHHOCTh  TPEACTABICHUA O  XHUMHYECKOWM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SBJICHUN ITPUPOJIBI,
B (OpPMUPOBAHMM MBIIUICHUS W KYyJIbTypbl JUYHOCTH, €€ (YHKIIMOHAIHHOU
IrPaMOTHOCTH, HEOOXOIUMOW Jisi pelleHHs] MPaKTUYECKHX 3a7ad M HKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOJHON CpeneE;

BJIAJICHUE  CHCTEMOM  XUMHYECKMX  3HAHMM, KOTOpas  BKJIIOYACT:
OCHOBOIOJIArarolue MOHATUS (XUMUYECKUM 3JIEMEHT, aTOM, JIEKTPOHHAs 000J104Ka
aToMa, MOJIEKYJIa, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTb, XUMHUUYECKas CBSA3b,
CTpyKTypHasi ¢opMyna (pa3BEpHyTass M COKpalll€HHas), MOJIb, MOJIIpHas Macca,
MOJIApHBIA  O00BEM, YIJIEPOAHBIN CKenleT, (yHKUMOHAJIbHAs TpYIIa, paguKal,
MU30MEPUs, U30MEPBI, TOMOJIOTUYECKUHN PsJl, TOMOJIOTH, YIJIE€BOAOPObI, KUCIOPOI U
a30TcoAepKallMe COCIMHEHUSA, MOHOMEDP, IIOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHS); TEOPUM M 3aKOHbI (TE€OpHsl CTPOCHHSA
opranudeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHUHU; MHPOBO33PEHUYECKUE 3HAHMS,
JIeXkKaIlMe B OCHOBE ITOHUMAHUS TPUYMHHOCTY U CUCTEMHOCTH XMMHWYECKUX SIBJICHUM,
(baKTOJOTMYECKHE CBEJIEHHUS O CBOWMCTBAaX, COCTAaBE, IMOJYyYEHHH U O€30MacHOM
HCIIOJIb30BaHUM BaKHEUIIUX OPraHWYECKHX BELIECTB B OBITY M MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh YMEHHUI BBIABIATH XapaKT€pHblE NpPU3HAKU TOHATHUH,
YCTAaHaBJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOILUME IOHATHSA IIPU
OIMCAaHUU COCTABA, CTPOCHMS U IIPEBPALICHUN OPTAHUYECKUX COCIUHEHNN;

C()OPMUPOBAHHOCTh YMEHHUH HCMNOIb30BaTh XWMUYECKYI0 CHMBOJUKY JJIs
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHON) popmy
OPraHUYECKUX BEIECTB U YPABHEHUM XUMUUYECKUX PEAKIUM, U3TOTABIMBATh MOJEIN
MOJIEKYJl OpPraHHYECKMX BEIIECTB JUIA WUIIOCTPALMM HUX XHUMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHHUH YCTAHABIMUBATh MPHUHAIIEKHOCTh HM3YyYEHHBIX
OpPraHMYECKUX BEIIECTB MO HX COCTaBY W CTPOCHUIO K ONPEACIEHHOMY
KJIaccy/rpynne CcoeluMHeHUd (YriaeBOoAOpOnbl, KHUCIOPOA U  a30TCOJAEp Kallue
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), JaBaTb WM Ha3BaHUS IO
cuctematuyeckoii HomeHknatype (IUPAC), a Takxke NpuUBOAUTH TpHUBUAIbHBIC
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEIIECTB (3TWJIEH, ITPONMJIEH, AalETUJIEH,
ATUIICHTIIMKOMb, TIHLEPUH, (eHon, Qopmanpieruy, aneranbIerua, MypaBbUHas



KHUCIIOTa, YKCyCHAsi KUCJIOTA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KHUCIOTa, TIIIOK03a,
bpykTO3a, Kpaxmall, IeII0JI03a, TJIUIHH);

chOpPMHPOBAHHOCTh, yYMEHUSl OMNPENEIATh BUJBI XUMHUYECKOW CBSI3HM B
OpraHUYEeCKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHEIC);

chOPMHPOBAHHOCTh YMEHHUSI TPUMEHSATH TIOJIO)KEHHUSI TEOPUH CTPOCHMUS
opranudeckux BemectB A. M. bytinepoBa 1151 00bSICHEHHS 3aBUCMMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTEpPU30BaTh COCTAaB, CTPOEHHE, (hHU3HUECKUE
M XUMUYECKHE CBOWCTBA THIHMYHBIX MPEACTABUTENECH pa3IMYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STUJICH, MPOIWJICH, aleTuieH, OyraaueH-1,3,
MeTuinOyTaaueH-1,3, 6eH305, METaHOJI, 3TAHOJI, STUJICHIJINKOIIb, TIHIEPUH, (PeHom,
aneTanbAeru]l, MypaBbUHAasl U YKCYCHasl KUCJIOTHI, TJIIOKO3a, Kpaxmall, LEeJII0JI03a,
aMUHOYKCYCHAasl KHCJIOTa), WUIIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEXIYy HHUMU
YPAaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKMX pEaKUUd C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

Cc()OPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaThb HUCTOYHHUKHU YTIEBOJIOPOJAHOIO
ChIpbs (He(Th, MPUPOHBIN Ta3, Yroyib), CIOCOOBI UX MEPEPAOOTKU U MPAKTUUYECKOE
NPUMEHEHHE IPOAYKTOB NEPEpabOTKY;

C()OPMUPOBAHHOCTb YMEHHMM MPOBOAUTH BBIYMCIEHUS [0 XHUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BELIECTBA WM MPOIYKTa
pEaKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX BEILECTB
WM TIPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUI BIAJETh CUCTEMON 3HaHHUI1 00 OCHOBHBIX METOAaX
HAYYHOTO MO3HAHUs, UCTIOJIB3YEMbIX B XUMUU TPU N3YYCHHUU BEUIECTB M XUMUIECKHIX
ABJICHUN (HAOJtOIEHUE, U3MEPEHUE, SIKCIEPUMEHT, MOJICTMPOBAHKE), UCIIOIb30BATh
CUCTEMHbIE XUMHUYECKUE 3HAHUS JIJIS1 IPUHATHS PEIICHUI B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX MPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBHJIa MOJB30BAHUS XUMHUYECKOU
MOoCy/Iol W JabopaTOpHBIM O00O0pYy/IOBaHHWEM, a TaKXe IMpaBujia OOpalieHus ¢
BELIECTBAMH B COOTBETCTBHUM C HMHCTPYKLUMSIMH IO BBIMOJIHEHHUIO Ja0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHUW TUIAHUPOBATH U  BBIMOJHATH XUMHUUYECKHM
AKCIIEPUMEHT (TPEeBpAIlleHNs OPTAaHMYECKUX BEIIECTB MPH HArpeBaHWH, MOTYYCHHE
ATUJIEHA U U3YYEHHE €ro CBOMCTB, KAUECTBEHHbIC PEAKIIMM OPTaHMYECKUX BEIECTB,
AeHarypanus OeTKOB MPH HArPEBAaHUU, I[BETHBIC PEAKIIMU OEIKOB) B COOTBETCTBUU C
MpaBUIaMu TEXHUKU 0€30MacHOCTH MPU OOpAIIEHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyI0BaHUEM, TPEJICTABIATh PE3YyIbTaThl XUMUYECKOI'O SKCIIEPUMEHTA B (opMme
3aliCH ypPaBHEHHUU COOTBETCTBYIOIIMX pEakiuii U (OpMyIHpOBaTh BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

C(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAJIN3UPOBATh XUMUYECKYIO
uHpOpMaLIMIO, TONYy4yaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOMU
uHdopmaruu, laTepHer u apyrux);



COPMHUPOBAHHOCTH ~ yYMEHHUH  COOJIOAATh  TpaBUiIa  DKOJOTHYECKH
11eJ1IeCO00pa3HOr0 TIOBEJACHHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B  LEJSIX
COXPaHCHHS CBOCTO 3JIOPOBbS W OKPYXKAIOIIEH MPHUPOTHON Cpelibl, OCO3HABATh
ONACHOCTh BO3JICHCTBUS Ha JKUBBIC OpPraHU3Mbl ONPEACIEHHBIX OPraHHMYECKUX
BEIIIECTB, MOHMMAas cMbIc Tokazarens [1JIK, MosSCHATH Ha mpHMepax CIoCOObI
YMEHBIIICHHUS U NPEIOTBPAIICHUS UX BPEAHOTO BO3ICHCTBHS HA OPTaHU3M UYEJIOBEKa,;

JUIST OOyJaromUXcsl ¢ OTPAaHMYCHHBIMA BO3MOYKHOCTSIMH 370POBBS: YMCHHE
NPUMCHSTh 3HaHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX IIO3HAHHS BEIICCTB W
XUMHYCCKHX SBJICHHIA;

UL CHETNBIX ¥ CIA0OBUISIIUX OOYYarOIIUXCS: YMEHHE MCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHuid JI. bpalinms mis 3amucu XUMUYECKUX

dbopmy.

11 KIIACC

[IpenMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudeckas
XUMHUSD» OTPakKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM: O  XUMHUYECKOHM  COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOU KapTHUHBI MUpPA, POJIM XUMHUHU B TTO3HAHUU SIBICHUIN MPUPOJIHI,
B (OpPMHUPOBAHUU MBIIUICHUS W KYJbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIBbHOU
rPaMOTHOCTH, HEOOXOAMMOM JJisi PEIIeHUs MPAKTUYECKUX 3ajlad M DKOJIOTUYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJIHOU CPEIE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW,  KOTOpas  BKJIIOYACT:
OCHOBOTIOJIAraloNIue MOHATHS (XUMHUYECKHI DJIEMEHT, aToM, H30Tom, s-, p-, d-
AJICKTPOHHBIE OpOWUTAM aTOMOB, HMOH, MOJIEKyJia, MOJb, MOJSPHBIH 00BEM,
BAJICHTHOCTh, JJICKTPOOTPHUILIATEILHOCTh, CTENEHb OKHUCICHMS, XHMHUYECKas CBA3b
(KoBaJICHTHAsl, MOHHAs, METAJNIMYECKas, BOJIOPOJIHAS), KpUCTAJIMYECKAs pemérka,
TUOBI  XMMHYECKUX  pPEaKLUMi, pacTBOp,  DJICKTPOJMUTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOJIUTHYECKAsE ~ JUCCOIMAIUSA, OKHUCIHWTEIb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHMYECKOM peakiuy, XHMHYECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEopus
AJIEKTPOJIMTUYECKON quccolManuy, nepuoanyeckuii 3akon J[. 1. MenaeneeBa, 3akoH
COXpPAHEHMS MacCChl BEIIECTB, 3aKOH COXPAHEHUsI W TMPEBPAIICHUS DHEPTUH MpU
XUMHUYECKUX  pPEaKlMsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
MUPOBO33PEHYECKUE 3HAHUS, JIekKalMe B OCHOBE IMOHMMAHHUS TMPUYUHHOCTU W
CUCTEMHOCTH XHWMHYECKUX SIBJICHUM, (PAKTOJOTHUUECKHUE CBEICHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHUU M OE€30MaCHOM HCIOJIb30BaHUN BAXKHEUIINX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MPAKTUUYECKOU JIESITEIHHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCTh YMEHHUH BBISBISATh XapaKTEPHbIC MPU3HAKU TIOHITHH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSITUS MPHU
OTNMCAHUY HEOPTaHMYECKUX BEILIECTB U UX MPEBPaICHUII;



C()OPMUPOBAHHOCTh YMEHUN HCIOJb30BaTh XUMHMUYECKYI0 CHUMBOJIUKY IS
cocTtaBieHUs:  (GopMyJd  BEIIECTB WU  YPaBHEHMH  XUMHUYECKMX  pPEaKIMi,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BeUIeCTB (YrapHbI TIa3, YIJIEKUCHbIA Tra3, aMMHUak, raméHas
U3BECTh, HETAUIEHAsI U3BECTh, IUTHEBAs COJA, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTb YMEHUU OIPENEATh BaJECHTHOCTh U CTENEHb OKHCICHUS
XUMUYECKUX BJEMEHTOB B COEAUHEHUSX pPa3JIMYHOIO COCTaBa, BUJ XWMHUYECKOU
CBA3M (KOBAJECHTHAsl, NOHHAs, METAJUIMYECKas, BOJOPOAHAS) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOW pEHNIETKA KOHKPETHOIO BEIIeCTBa (aTOMHas, MOJEKYJSIpHas,
MOHHAs, METaJUIMYECcKas), XapakTep cpeabl B BOAHBIX PAaCTBOpPaX HEOPraHHMYECKHUX
COCJIMHCHUI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIMBAaTh MPUHAIIEKHOCTb
HEOPTraHMYECKUX BEHIECTB MO HX COCTaBy K OMNpENeiIEHHOMY KiacCy/Tpyrie
COEIMHEHUH (IPOCThIE BEIIECTBA — METAJIbl U HEMETaJUIbl, OKCUIbI, OCHOBAHMSI,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUABI, COIH);

c()OPMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPHUOJUYECKOro 3akoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYI0, OOBSCHUTENBHYIO U
INPOrHOCTUYECKYIO (PYHKLINU;

c(pOPMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh IJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHAYECKUX dJeMEeHTOB 1—4 mnepuonos Ilepnoamyeckoil CHCTEMBI XHMHYECKHUX
anemeHnToB JI. . MeHpneneeBa, WCHONB3ysl MOHATUS «S-, P-, O-2IEKTpOHHBIE
opOuTaNM», «IHEPreTUYECKUE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHX 3JEMEHTOB WU HMX COCJUHEHUH IO MepuoJaM M TIpynnam
Ilepnoguueckoi cucTteMbl XUMUYECKHX 1eMeHTOB /. 1. MeHnneneena;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu30BaTh  (OMUCHIBATh)  OOIIUE
XUMUYECKUE  CBOWCTBA  HEOPraHWYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEP)KIAATh CYLIECTBOBAHWE TE€HETHUYECKOW CBSA3M MEXKIYy HEOPraHWYeCKHUMH
BEILECTBAMH C ITOMOILBI0 YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIN;

C()OPMUPOBAHHOCTh YMEHHUSI KJIacCU(ULMPOBATH XUMHUYECKHE PEAKIHUH I10
pa3jIMyYHbIM TMpU3HAKaM (YUCIY M COCTaBYy pearvpyrolux BEIIECTB, TEIJIOBOMY
2 deKTy peaknu, U3MEHCHHIO CTEIEeHEH OKHCICHHS DJEMEHTOB, OOpaTHMOCTH
pEeaKlMH, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHHUH COCTABJISATH YPABHEHMSI PEAKIUN pPa3IMYHbIX
TUIIOB, TIOJIHBIE M COKPAIUEHHbIE YpPaBHEHHUS PEaKLIHMi MOHHOTO OOMEHA, yYHUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TH PEAKLUU UAYT JO KOHIIA;

cOPMHPOBAHHOCTh YMEHUH MPOBOAMTH  PEAKIMH, [OATBEPKAAIOIINE
KAUEeCTBEHHBIH COCTAaB PA3IMYHBIX HEOPraHMYECKUX BEILECTB, paCIO3HABATh
OMBITHBIM MYyTEM HMOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEILECTB;

C(OPMUPOBAHHOCTh ~ YMEHUN  pacKpblBaTh  CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS AJIEKTPOHHOrO OanaHca
3THUX PEaKINM;



C()OPMUPOBAHHOCTh YMEHUIN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOMN
peakiuu OT pa3InyHbIX (PAKTOPOB; XapaKTEp CMEIIEHUSI XUMUYECKOIO PAaBHOBECHS B
3aBHCHMOCTH OT BHEIIHEro BozaeicTeus (npuHun Jle latense);

C()OPMUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh XHMHUUYECKUE IIPOLECCHI,
JeXallie B OCHOBE IIPOMBIIUICHHOIO IIOJNYYEHHsI CEPHOM KHCIOTBI, aMMHaKa, a
TaKkk€ CPOPMUPOBAHHOCTh MpPEJICTaBICHUA 00 OOMMX HAyYHBIX MPUHLMIIAX U
AKOJIOTUYECKUX MPOOJIEMAaX XUMUYECKOT0 IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIUUCICHHUS C HCIOJIb30BAHUEM
MIOHSTUSL «MACCOBAsl IOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI ra30B MpH
XUMUYECKUX PEaKUUAX, MacChl BEIIECTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacC€ WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIHH
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peakinu Ha OCHOBE 3aKOHOB COXPAHEHHs] MAacChl
BEILECTB, IPEBPAILECHHS U COXPAHEHHS SHEPTHH;

c()OPMUPOBAHHOCTh YMEHUI COONIOATh MpaBHJIa MOJIb30BAHUS XUMHUYECKON
nocyaod u JabopaTopHbIM OOOpYAOBaHHMEM, a TakXke IpaBwia OOpalleHus c
BELIECTBAMH B COOTBETCTBHUHM C HMHCTPYKUMSIMH IO BBINOJIHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIIBITOB;

C()OPMUPOBAHHOCTh YMEHUN IIJIAaHUPOBaTb M  BBINOJHATH XUMUYECKUH
HKCIIEPUMEHT (pa3lioKeHHE NEpOKCHIAa BOJOPOAAa B MPHUCYTCTBUHU KaTalu3aTopa,
ONpeaeNeHUe CPeabl pACTBOPOB BEIIECTB ¢ MOMOILIBI0 YHUBEPCAIBHOIO MHANKATOPA,
BIIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTb XUMHUYECKOW pEaKIUHU, PEaKIHH
MOHHOTO OOMEHa, KayeCTBEHHBbIE peakuuu Ha cyibdar-, kapOOHAT- U XJIOPHUI-
AHUOHBI, HA KATHOH aMMOHHs, DPEIICHHE SKCIEPHUMEHTAIBHBIX 337a4 0 TeMaM
«Mertamabs» 1 «HeMeramibl») B COOTBETCTBUU C MPAaBHIIAMH TEXHUKHA O€30MaCHOCTH
py OOpallleHuH C BEUIECTBAMH M JIA0OPATOPHBIM OOOpPYAOBAHHUEM, MPEACTABISATH
pe3ynbTaThl XMMHUYECKOTO  JKCIIEpUMEHTa B  (QopMe 3aluCh  ypaBHEHH
COOTBETCTBYIOIIMX peaKUuii U (OpMyIupoBaThb BBIBOJbI HAa OCHOBE JTHX
pE3yNbTATOB;

C()OPMUPOBAHHOCTh YMEHHM KPUTUYECKH aHAJIM3UPOBATh XUMUYECKYIO
uHpOpMaLIMIO, TOJYy4yaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHUKaIH, IHTEpHET U ApYyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHMM  COOMIOJAaTh  TpaBWJIa  DKOJOTHYECKHU
L[EJIeCO00Pa3HOro TOBEACHUS B OBITY WU TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOEr0 3J0pPOBbS U OKpY)KaloUled NPUPOIHON Cpelibl, OCO3HABATh
OMAacCHOCTb BO3JECUCTBUS Ha >KUBBIE OPraHW3Mbl ONPENENEHHBIX BEIIECTB, MOHUMAs
cmpic  nokazatenss I[IJIK, mnosicHATe Ha mnpuMepax crnocoObl YMEHBUIEHUS U
MpEeA0TBPALICHUS! UX BPETHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsl 00yYarolmuxcsi ¢ OrPaHUYEHHBIMU BO3MOXXHOCTSMHM 3JI0pPOBbS: YMEHHUE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IIO3HAHMUS BEUIECTB U
XUMHUYECKUX SBJICHUH;



JUISL  CHeNbIX M CHAa0OBUASIIMX OOyYaroUIMXCs: YMEHHE MCIO0JIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains mis 3amucu XUMHYECKUX

dhopmyiI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
No HanmenoBanue pa3ienoB U TeM NporpaMMbl KonnuectBo yacoB ‘ DNeKTpOHHBIE (IIUPPOBE
n/n Beero|| Komrponsusie |[Ipaxtudeckue]| ©0P330BaTeNbHBIE pecyp
paboThI paboThl
Paznen 1. TeopeTnyeckue OCHOBBI OPraHMYECKOl XUMUM
11 |TIpeamet oprannyeckoii XuMuH. Teopus CTpOCHUS 3
opraHuyeckux coequHeHut A. M. bytiepoBa
Wrtoro mo pazaeny 3
Pasznen 2. YrieBogopoabl
2.1 |[MpenenpHBIC YIIECBOIOPOIBI — ATKAHBI 2
2.2 |HempenenbHbBIC YITIEBOAOPOIBI: AIKEHBI, aIKaJHEHBI, 6 1
ANIKWHBI
2.3 |ApomMaTnyecKue yriieBOI0POIbI 2
2.4 |[TpupoHbIe HCTOYHUKH YTJIEBOIOPOJIOB U MX TepepadboTka | 3 1
Wroro mo paszaeny 13
Pa3pnea 3. Kucaopoacoaepskaiue opranHn4eckie coeJuHeHust
3.1 ||Cimptel. ®enon 3
3.2 | Ampaeruapl. KapooHoBbie KuCa0ThI. CI0KHBIE dPHUPHI 7 1
3.3 |VYrmeBoasl 3 1
Wroro mo paszaeny 13
Paznen 4. A3zoTcoaep:xamue OpraHudecKue CoeJMHEeHU
AMUHBI. AMUHOKHCIOTHI. benku 3

4.1




Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI KonuuectBo yacos DnekTpoHHbIE (LU POBE
n/n Beero|| Komrponsusie |[Ipaxtudeckue]| ©0P330BaTeNbHBIE pecyp
paboThI paboThl
WToro 1o paszaeny 3
Pa3nea 5. BeicokoMoJ1eKyJIIpHBbIE COeIUHEHUSA
5.1 |TInactmaccel. Kayuyku. Bomokna 2
HWroro 1o paszaeny 2
|I[06aBI/ITL MOJ1YJb
|I[06aBI/ITL pasnen
OBILLIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34 2 2




11 KJIACC

OBIIEE KOJIMYECTBO YACOB I10 ITPOI PAMME

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommuectBo wacos DNEKTPOHHb
n/m Bcero| KoHTposbHbie [IpakThyecKue (mudposrre
paBoTHI paBOTHI o0pa3oBaTelbl
pecypchl
Pa3pnea 1. TeopeTrnueckue 0CHOBbI XUMHUH
11 |Crpoenue aromoB. [Tepuoanyeckuii 3akoH u [lepuorueckast 3
cucreMa xuMudeckux anemenToB 1. 1. MenaeneeBa
1.2 |Crpoenue BemecTBa. MHOrooOpasue BEIECTB 4
13 [Xumudeckue peakiuu 6 1 1
WToro o paszaeny 13
Paznen 2. Heoprannyeckass XuMus
2.1 |Meramisl 6 1
2.2 |HemeTaisl 9 1 1
2.3 ||CBs13b HEOPraHUYECKUX U OPTaHUYECKHMX BEIIECTB 2
Hroro mo pazueny 17
Pa3znen 3. Xumus v ;KU3Hb
3.1 [XuMHuA U )KU3HD 4
|I[06aBI/ITL CTPOKY
Wtoro mo paszaeny 4
|2106aBI/ITL pasjen
34 2 3




TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3 1
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHbie yrneBoaOpOIbl: alKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. ®enon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Cnoxubie 3¢upsbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Paspnen S. BeicokomoJieKy/IsipHbIE COeIUHEHNUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiieckue H3y4eHusi o0pa3zoBaTeJbHbIC
padoThI padoTshI pecypenI
1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHUs] OpraHUYECKUX
2 coequHenuiit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanum
opraHuueckux BemiectB. Homenkiatypa
3 (cucremaTu4ecKas) U TPUBHUAIbHBIC 1 1
Ha3BaHMsI OPraHUYECKHX BEIIECTB
Bxoanasi KOHTpO/IbHAsA padoTa
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPEICTaBUTENH aJTKaHOB
6 AJKEeHBI: COCTaB U CTPOEHUE, CBONMCTBA 1
7 OTUieH U NPONUIeH — IpocTeiine 1
MIPEICTaBUTENH aJIKEHOB
8 IIpakTyeckas padora Ne 1. «Ilonyuenne 1 1
ITWJICHA U U3YyICHUE €0 CBOUCTB»
9 Ankanuensl. byranuen-1,3 u 1
Metunoyranuen-1,3. [lonyuenue




CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUIINN NPEICTABUTEIb ATIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 ApeHbl: 0eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas cBS3b YIiI€BOJOPOIOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th U MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu

16 KonTtpoabsnasi paora no pasaeny
«YT1eBOAOPOABI»

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHOroaToMHBIE€ CIUPTHI: TUIICHTIIUKOIb U
TIIALEPHUH

19 DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKHE
Y XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U
aneTranbaerujl. AueToH

21 OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHas




IIpakTHyeckast padora Ne 2. «CBojicTBa

22 pacTBOpPa YKCYCHON KMCJIOTBI»
CreapuHOBas U OJISMHOBASI KUCIIOTHI, KaK

23 MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 MpbIa KaK COJI BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnoxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTHYECcKast POJIb KUPOB
VYTaeBopl: COCTaB, Kilaccuukanus.

27 Baxwneriume npencraBuTeNu: rioK03a,
¢bpyxTO3a, caxapos3a

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
KonTtpoubHasi paGoTa mo pasaeny

29 «Kuciiopoacoaep:xaiue opranniecKue
COCIMHCHUS»

30 AMWHBI: METUJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

31 OpPraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuabl

39 benku kak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH

BBICOKOMOJICKYJIAPHBIX COE€IUHEHMI




OcHoBHBIC MCTOJABI CHUHTC3a

34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1
[TmacTmacchl, kKaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTEMa XMMH4YECKHX temeHTos /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHToB [[.M. MeHneneena B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
CreneHn okucienus. Bemiectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «BiausHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuoanueckoil cuctreMe XUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHWMHUYECKHE CBOICTBA TAJIOT€HOB, CEPBI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocodpa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIIIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TteMe «Hemertamnel»y. Beruucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




YYEBHO-METOANUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

BriOepute yueOHbIEe MaTepUalibl

Beeaure cBOM BapuaHT

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

BBeaure nanunie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

BBenure nannbie



