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IHOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1Mo XMMHM Ha YPOBHE CpeaHero oOmiero o0pa3zoBaHUs
pa3zpaborana Ha ocHOoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @enepauun», TpeOOBaHUN K pe3yJibTaTaM
ocBoeHUsl (eaepanbHONM 00pa30BaTEIbHOW MIPOrpaMMbl CpPEeIHEro OOIIero
obpazoBanust  (DPOII  COO), npeacraBiaeHHsix B  DenepanbHOM
rocyaapcTBeHHOM oOpa3zoBateiabHOM cTanaapre COO, ¢ yuétom Konuenuu
npenojaBaHus  ydyeOHOro mpeamera «XuMHUS» B 00pa3oBaTesbHBIX
opranm3zauusax  Poccuiickor — depepauuu,  peaM3yHOIIMX  OCHOBHBIE
o0Opa3oBarenbHble TPOrPAMMbI, U OCHOBHBIX NOJIOKEeHHUIN «CTpaTeruu pa3BuTUs
Bocniutanuss B Poccuiickoit ®epepanuu Ha 1nepuon o 2025 roxa»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3pab0TKe MpOrpaMMbl IO XUMUU, K ONPEIEIECHUIO
oOmel crpaterud OOy4Y€HHs, BOCIMTAHMS W Pa3BUTHS OOyYarOIIMXCS
cpeacTBamMu y4yeOHOro mpeamera «Xumus» g 10-11 knaccoB Ha 6a3zoBoM
YPOBHE  COCTaBWIM  KoHUenTyanbHble mnoyioxkenuss @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, COAEp’KaHus, pe3yJbTaToB OOy4YeHHs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON OpraHU3aliK, SIBISETCS HEOTHhEMJIEMOM 4YacThiO0 HX
oOpa3zoBaHHOCTU. OHO CIYXXUT 3aBEPIIAIOIIMM 3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHHsA. OTH LIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPHUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHUS U O00IIEH
KyJbTYpPbl YEJIOBEKA, a TAKXE HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIECHHS K
CBOEMY 3/I0pPOBbIO U IPUPOAHON cpefe. Peanuzyercs xumudeckoe oOpa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOiiero oOpa3oBaHUsS CpPEACTBAMHU
y4eOHOro nmnpeamera «XUMHUS», COJIEpPKAHUE U IOCTPOEHHUE KOTOPOTo
ONpeJeieHbl B IPOrpaMMe MO0 XUMHUHU € YYETOM CHEHU(PUKH HAYKU XUMUH, €€
3HAYEHUS B MIO3HAHUM MPUPOJIBI U B MATEPUAIBHON dKU3HH OOIIECTBA, a TAKXKE C
y4€TOM OOIIMX IeNed M MPUHLHUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE€ CHUCTEMbI CcpeAaHero obmero oOpa3oBanusi B Poccuiickoii
denepann.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0coOYI0 poib B
COBPEMEHHOW IMBWJIM3alMK, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaJd B (OPMUPOBAHHE PaAlMOHATIBLHOIO
HAy4YHOI'O  MBILUIEHUS, B CO3JaHUE LEJOCTHOrO MpPEACTaBlieHus 00
OKpY’KalollleM MHpE KaK O €JUHCTBE NpPUPOAbl U YeJIOBEKa, KOTOPOE
dopMHpyeTCsT B XMMUM Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOIO COCTaBa
OKPY’KaIoILIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKy CTPOCHHEM BEILECTB, UX
CBOMCTBAaMHU U BO3MOYKHBIMH 001aCTsIMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C APYTMMHU E€CTECTBEHHBIMHM HAyKaMH, XUMUS
CTajla HEOThEMJIEMON YacCThbIO MHUPOBOW KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM
YCHEMIHOIO TPYJla M KU3HU KaKJI0ro wieHa ooOmectBa. COBpeMEHHAs] XUMUS
KaK HayKa co3uJaTelibHasl, KaKk HayKa BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha
peuieHre ria00adbHBIX MNPOOJEM YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, TMHUIIEBOM, SKOJOrMYeCKOM O€30MacHOCTH U
OXpaHbl 3/10POBbSI.

B cootBeTcTBUM € OOIIMMH LEISIMU M MNPUHUUIAMU CPEIHEro OOIIEero
oOpazoBaHusi cojepxkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbIi
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YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO
NOATOTOBKY  oOydarouuxcsi,  HEOOXOJMMYK UM  JUIi  BBIPAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIIEIIHOTO BKJIIOUEHHUS B KU3Hb COLIMYMa,
OpOJOJDKEHUs 00pa3oBaHMs B  Pa3jUM4HbIX O00JIaCTSX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomUMHA TIpeAMETa «XUMHUS» SBISIOTCS 0a30BbIe KypChl —
«Oprannueckas xumMus» U «OOIIass U1 HeopraHUYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHUs KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEeMa 3HAHUU M0 HEOPTraHWYECKOM XUMUU (C BKIIFOUCHUEM 3HAHUM U3 o01IeH
XUMUH) U opraHnndeckoil xumuu. @opMupoBaHue JAHHOW CUCTEMbI 3HAHUHN TIPU
U3YYEHUM TpeaMeTa O00ecredyrBaeT BO3MOXKHOCTb PACCMOTPEHMSI BCEro
MHOT0o00pa3usi BEIIECTB HA OCHOBE OOLIMX MOHATHUI, 3aKOHOB M TEOPUI XUMUHU.

CrpykTypa conepxxanusi KypcoB — «Oprannueckas xumus» u «O0uas u
HEOopraHuveckas XuMmus» c(HOpMHpOBaHa B MPOrpaMMe MO XMMHUH Ha OCHOBE
CUCTEMHOI0 TMOJAXO0/Ja K H3YUYEHHUI0 YYEOHOro marepuaja U OOYCJIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUM HA  ONPEACIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYECKOW XUMHUHU BEIIECTBA
paccMaTpHUBAOTCS HA YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS OPTraHUYECKUX
COCAMHEHNH, a TAaKX€ Ha YPOBHE CTEPEOXMMHUYECKHUX M DIIEKTPOHHBIX
IpeACTaBlIeHUd O cTpoeHuu BemlecTB. CBeneHus o0 HM3ydyaeMblX B Kypce
BEIIECTBAX JAlOTCSI B PasBUTHM — OT YIJEBOJOPOIOB 10  CIOXKHBIX
OMOJIOTMYECKH AaKTUBHBIX COeQuHEHUH. B Kypce opraHuyeckod XuMuu
NOJIYYalOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHMsI TEPBOHAYAJIbHBIE TMPEACTABICHUS O XHUMHUYECKOW CBS3H,
KJIaCCU(PUKAMOHHBIX MPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT
UX CTPOEHHMS], O XUMHUYECKON PEAKLIUH.

[log HOBBIM yriaom 3peHuss B mIpeamere «XUMHsS» 0a30BOr0 ypOBHS
paccMaTpuBaeTCS HM3YYEHHBI Ha YpPOBHE OCHOBHOrO 00I1ero o0pa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJIOTMYECKHUE CBEIECHHUS O BELIECTBAX U
XuMuueckoil peakuuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast 1 HeopraHudeckas
XUMUS» 00YyYarolMMCs MPEAOCTaBISAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKUX M  METOJO0JIOTMYECKUX
NO3ULUHI, TIIy0KE MOHATh UCTOPUYECKOE MU3MEHEHUE (DYHKIMI 3TOro 3aKOHA —
oT 00o01IaroIel 10 OOBACHSIONIEH U MPOrHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEHINIMX BEIIECTBAX, MX COCTaBe,
CTPOCHHUH, CBOWMCTBAaX M IPUMEHEHHUH, a4 TAKXKE O XMMUYECKMX PEAKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NpOTeKaHus nomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTAMM COJEP)KAaHMS, HMEIOUIMMHU KYyJIbTYPOJIOTHYECKUN H
IPUKJIAJAHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3U
XUMHAH C JIPYTMMH HAayKaMH, DPAcCKpbIBalOT €€ pPOJIb B IIO3HABATEIBHOM H
PAKTUYECKOH JEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKEHHUS
K Ipolieccy TBOpYECTBA B OOJACTH TEOPUM MU MPAKTUYECKUX MPUIIOKEHHMA
XUMUM, T[OMOTalOT BBITYCKHUKY OpPUEHTUPOBATHCS B OOILIECTBEHHO W
JUYHOCTHO 3HAYMMBIX Npo0ieMax, CBSI3AHHBIX C XUMHUEH, KPUTHYECKU
OCMBICTIMBAaTh HWH(OPMAIMI0O U MNPUMEHATh €€ JJid TOMNOJHEHUS 3HAHMMH,
pElIEHNs] MHTEJUIEKTYyaIbHbIX W OJKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX
3aja4y. B nenom copepxkanue yuyeOHOro npeamera «XMMHsD JAHHOTO YPOBHS
U3y4YeHUs] ~ OPUEHTUPOBAHO  HA  (QopMuUpoBaHME Yy  OOydarouIuxcs
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (PUITOCO(PCKUX HAEH, TaKUX Kak:
MaTepruabHOE  €IMHCTBO HEOPTaHUYECKOIO M  OPraHMYEeCKOro  MHpA,
00yCIJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh
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IPUPOAHBIX SIBJICHUN IMyTEM SKCIEPUMEHTA U PELIEHUs MPOTUBOPEUUN MEKITY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIU XUMHHU
B PEUICHUM DHKOJIOTMYECKUX MpodiieM, a Takxke npodiem cOepexeHus
SHEPreTUYECKUX PECYpPCOB, CbIPbS, CO3AAHUS HOBBIX TEXHOJOTHMH U
MaTepHUaJIoB.

B mane pemenus 3amad  BOCHUTAaHMS, Pa3BUTUS M COLMAIM3ALUU
oOy4Jaronuxcsi TPUHATHIE MPOrPaMMON MO XMMHHM MOAXOJAbl K ONpPEIEIECHUIO
colepKaHUs W TIOCTPOEHUS NpeIMeTa MpeaycMaTpuBaroT (HOpPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JIEWCTBHM, HMEIOIIMX 0a30BO€ 3HAYECHHE JUIs
pPa3IMYHBIX BHUJAOB JACSITEIBHOCTU: PpEIIEHUs NpoOsieM, TOHMCKa, aHajiu3a |
00paboTku  MHQOpMAIIMU, HEOOXOJAMMBIX JJISI MPUOOPETEHUs  OMbITa
PAKTUYECKON W HCCIIEOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaXKHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl, TaKk M Ha YPOBHE CpeaHero oO0uero oO0pa3oBaHus, MOpU
ONpEJEICHUN COAEPKATEIbHOW XapaKTEPUCTUKHU LEJNIe M3y4yeHHs IMpeaMeTa
HaIpaBJI€HUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJAULHMOHHO MPHU3HAETCS
dbopMupoBaHHE OCHOB XHWMHUYECKONM HAyKHM Kak oOO0JacTh COBPEMEHHOTO
€CTECTBO3HAHUSA, IMPAKTUYECKOM AESATENIbHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAWYECKOW TOYKHM 3pPEHHUsI TaKOU
NOAXOJ K ONpPENENCHUI0 LeJell H3yYeHHsl MpeAaMeTa SBISIETCS BIOJIHE
OINpPaB/IaHHbBIM.

CoryiacHO JaHHOW TOYKE 3pEHUs IJIaBHBIMHM LEISIMU U3Y4YEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBnstroTes:

e (QopMHpOBaHUE CHUCTEMbl XHMHUYECKHUX 3HAHUU KaKk BaKHEHIIeH
COCTABIJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTUHbI MHpa, B OCHOBE
KOTOPOM JIeKaT KIIOUEBbIE MOHATHS, (YyHIAMEHTAIbHBIE 3aKOHBI M
TEOpUH XHMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOEHUE M ITOHUMaHUE
CYIIHOCTH [JOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UICTOPUEN UX PA3BUTHUS U CTAHOBJICHHUS,;

e (opmupoBaHue U pa3BUTHE MPEJICTABICHUNA O Hay4YHBIX METOAAX
NO3HAHUS BEIIECTB M XHWMHUYECKHX pEaKUHUid, HEOOXOAUMBIX IS
OpUOOpPETeHUs] yMEHUM OPHEHTHPOBAaTbCS B MHPE BEIIECTB U
XUMHUYECKUX SIBJIEHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKOH U
IIOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH M CHOCOOOB  JIEATEIIHOCTH, CBSI3aHHBIX C
HAOJIOICHUEM U OOBACHEHHMEM  XUMHUYECKOIO  JIKCIIEPUMEHTA,
coO0JII0ICHUEM TMPaBUII 0€30MaCHOT0 0OpaIleHUsI C BELIECTBAMMU.

Hapsiny ¢ sTuMm, conepkareiibHas XapakKTepUCTUKa LeJIed W 3ajad
U3y4YEeHUs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMM IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerogHsi B NpenojJaBaHul XUMHUU B OOJIbLIEH CTENEHU OTIAETCS
OPEANOYTEeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEp)KaHHUs ~ OOydeHMs,
OpUEHTHPOBAaHHOM Ha TMOJArOTOBKY BBIMYCKHMKa 001I€00pa3oBaTeIbHOM
OpraHu3alliM, BJIAJCIOIEI0 HE Ha0OpOM 3HaHWM, a (QYHKUMOHAIbHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHMSIMU aKTUBHOIO MOJIYYEHUs 3HAHUI
Y IPUMEHEHUS UX B pEaIbHOM KU3HU JIJISl PEILICHUS MPAKTUYECKHUX 3a/1ay.

B cBs3u ¢ 3TUM npu U3ydYeHHHM NpeaMeTa «XUMUsS» JTOMUHUPYIOIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

aganTanus oOydYarolmMXcs K YCIOBUAM JWHAMHYHO pPa3BUBAOLIETOCs
Mupa, (OPMHUPOBAHME WHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
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caM000pa3oBaHUIO,  COTPYAHMYECTBY,  CAMOCTOSTEIHLHOMY  TMPHHSITHIO
TPaMOTHBIX PEHICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX TPUMEHEHHUEM;

dopmupoBaHne y O0OyYaromMXCS KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETECHIINI), UMEIOIINUX YHUBEPCAIbHOE 3HAYCHUE JI Pa3IMYHBIX BUIOB
NEATEeNIbHOCTU:  pellleHus mpoOjeM, TOUCKa, aHaiu3a U 00padOTKH
uHpopMaly, HEOOXOJUMBIX IS NPUOOPETEHUS] OMbITa JEATeIbHOCTH,
KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHUU XMMHH, & TAKXKE ISl OLIEHKH C
NO3ULUNA 3KOJOTMYECKOW O€30MacHOCTU XapakTepa BIUSHUS BEUIECTB H
XUMHUYECKUX TMPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOIHYIO CPEy;

pa3BUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN O00y4aroIMXCs: CIOCOOHOCTH CaMOCTOATENbHO NPUOOpPETATH
HOBBIC 3HAHUS MO XMMHHU B COOTBETCTBUHM C XMU3HEHHBIMH MOTPEOHOCTSIMH,
UCTIOJIb30BaTh COBPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTUW HJSl TOUCKA |
aHanu3a Yy4yeOHOW MW  HAay4YHO-NONYJSIPHOM HMH(OpManum XHMHUYECKOIO
COJIEp>KaHUS;

dbopmMupoBaHUe U Ppa3BUTHE Yy OOYYaIOIIMXCS aCCOLUMUATHUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HaONI0AaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpBbIe OCOOCHHO HEOOXOAUMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU W
MPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYamomuxcs YOeKIEHHOCTH B TYMaHUCTHUECKON
HANpPaBIEHHOCTH XUMHUH, €€ BaKHOW POJM B PEHICHUU TI00aJIbHBIX MPOOIeM
paIoHaIBHOTO MPUPOAOIIOIF30BAHNUS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OEepe)XKHOTO OTHOLICHHWs K TPUPOJE W CBOEMY 3JIOPOBBIO, a TaKXke
NpUOOpPETEHHs] OMbITa HCIIOJB30BAHUS TOJYYCHHBIX 3HAHMWA JUISI TPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYalUsIX, CBI3aHHBIX C XUMHUUECKUMH SBIICHUSIMHU.

B yueOHOM miaHe cpeaHero oOmero oOpa3oBaHUsl MPEAMET «XHUMH)
0a30BOro YpOBHsS BXOJUT B COCTaB MpeAMETHON obnactu «EctecTBeHHO-
Hay4YHBIC TTPEIMETHD».

OO6miee yncao 4YacoB, OTBEACHHBIX I M3YyYEHHUs] XUMHUH, Ha 0a30BOM
YPOBHE CpeaHero oo1iero oopa3zoBanusi, coctasisier 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hegemnro0), B 11 knacce — 34 gaca (1 gac B Heemio).
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COIAEPKAHUE OBYUEHUA
10 KUIACC
OPI'TAHUYECKAS XUMUA

TeopeTrnyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT oprannyeckoil XuMHUH: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAUYCHUE
B NIOJIyYEHHH HOBBIX BELIECTB U MaTepuanoB. Teopusi CTPOEHUS] OPraHUYECKUX
coenuHeHnii A. M. bytiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHBIE
(GopMyJIbl OPraHMYECKHX BellecTB. I 'omMosorus, usomepus. XUMUYECKask CBS3b
B OPraHUYECKUX COEJIMHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenne 0  KjaccM(UKAUUMM  OpPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHnyeckux COeIMHEHUM (CUCTeMaTUYecKas) U TPUBHAIIbHBIC
Ha3BaHUsI BKHEUIINX NIPEACTABUTENIEH KIACCOB OPTaHUYECKUX BELIECTB.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX MPEBPALLEHUN:
O3HaKOMJIEHHWE ¢ o0OpasllaMu OpPraHMYecKHX BEIIECTB M MaTepHallaMH Ha HX
OCHOBE, MOJECIMPOBAHUE MOJIEKYJ] OPraHMYECKHUX BEUIECTB, HAOJIOJCHHUE U
ONMMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPALIECHUIO OPraHUYECKUX
BEILIECTB NP HarpeBaHuu (IJIaBjieHUe, OOyTJIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU psAx. MeTraH M 3TaH —
OpoCTEelIne MPEACTABUTENN aJTKAaHOB: (PU3MUYECKHE W XUMHYECKHE CBOMCTBA
(peakuuu 3aMEUIeHUs] U TOPEHMs), HAaXOXKJECHUE B MPUPOJE, MOJIYyYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJOTHUYECKUN PSAA. DTUICH U MPOIUJIEH
— NpOCTEHIINE NPEICTABUTENN AJIKEHOB: (PU3UUYECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMS, TUApPATALUU, OKHUCICHHS U
NOJINMEPHU3ALIIH ), TOJIyYEHUE U IPUMEHEHHE.

Anxanuensl: Oytaaues-1,3 u MmetunOyragueH-1,3: cTpoeHue, BaxHEHIINE
XUMHUYECKUE CBOICTBA (peakuus MOJIMMEPU3AITUN ). [Tomyuenune
CUHTETUYECKOr0 KayuyKa 1 PE3HHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUH ps.
ALlETWIIEH — TPOCTEMIIMN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHE  CBOMCTBa  (peakuuu  TUIPUPOBAHUA,
raJIOr€HUPOBAHMUSI, TUAPATALIUN, TOPEHUS ), IOJTYyUYEHUE U TPUMEHEHUE.

Apensl. benzoun: coctaB, cTpoeHue, GU3NUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUS M HUTPOBAaHHUA), NOJYYEHHE M IPUMEHEHUE.
Tonyon: cocmas, cmpoenue, uzuueckue u XumuuecKue ceolucmea (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NoJayuenue u npumeHnenue. TOKCHUHOCTD
apeHOB. |'eHeTHYecKass CBSA3b MEXIAY YIVIEBOAOPOAAMH, NPHUHAICKAIIMMHU K
Pa3JIMYHBIM KJIACCaM.

[IprponHble UCTOYHMKHK YINIEBOAOPOAOB. lIpUpOoaHBIN ra3 W MHOMyTHBIE
He(Tauble Ta3bl. HegTh u e€ npoucxoxaenue. Cocodsl nepepadboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKHI, KaTaJuTU4YEeCKUil), nmupoaus. IIpoayKTs
nepepaboOTKu He(pTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHnHslii yroiabs 1 IpoAyKThI €ro nepepadoTKH.

DOKCnepUMEHTAIbHBIE METOAbl W3YUYEHHUs BEIIECTB M WX MPEBPALLEHUMN:
O3HAaKOMJIEHHWE C OO0pa3laMu IUIACTMAcC, KayuyyKOB M PE3UHBI, KOJUIEKIIHH
«Hedptb» u  «VYroap», MOJEIUPOBAHHE MOJIEKYJ  YTJIEBOJIOPOJIOB U
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raJIOr€HONPOU3BOJHBIX, MPOBEACHUE MNPAKTUYECKOW pabOThl: IOIYYEHHUE
STUJICHA U U3YyUYEHUE €T0 CBOMCTB.

Pacuérnbie 3anaun.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMH MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 UCXOJHBIX BELIECTB WJIM IPOJYKTOB
peakiun).

Kucnopoaconep:xamnue oprannyecKkue coeAnHeHHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHON W 3TaHOJ: CTPOEHHE,
¢u3nueckue M XMUMHUYECKME CBOMCTBA (pEaklUMH C aKTUBHBIMU METaJJIaMH,
raJIoreHOBOJIOPOJaMu, TOPEHUE), NMpPUMEHEHHE. BOIopoaHbIE CBA3M MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBUe MeTaHoIa U 3TaHOJIa Ha OPTraHU3M YEeJIOBEKA.

MHoroatoMHble CHHUPTHI. OTWICHIJIMKOJIb W TJIHMIEPUH: CTPOCHHE,
(¢u3nueckue M XHUMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO MICIIOYHBIMU
MeTalJlaMH, KaueCTBEHHasl peaklusi Ha MHOIOaTOMHbIe cUpThl). [leficTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U 3TUIICHTJIMKOJIS.

@deHOoJI: CTPOCHHE MOJIEKYJIbl, (U3UYECKHUE M XUMHUYECKHE CBOMCTBA.
Tokcuunocth penoina. [Ipumenenue enoa.

Anpaerusiel U kKemowusl. DoOpManbIerujl, aleTalbJIEru: CTPOECHHE,
(du3nyuecKre U XUMHYECKUE CBOMCTBA (PEAKIMU OKHUCIIEHHUSI U BOCCTAHOBJICHUS,
KauyeCTBEHHBIE PEAKIUH), IOJTYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieibHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas H
YKCYCHasi KUCJIOThL: CTPOEHHUE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
o0mme I Kjacca KUCIOT, peakuus JTepUuPUKALMM), T[OIyYEeHUE U
npuMmeHeHne. CTeapuHOBasi U OJIEMHOBAs KUCJIOTHI KaK NPEICTABUTEIN BBICIIMX
KapOOHOBBIX KHUCJIOT. MbUla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, X
MOIOILIEE IEUCTBHE.

Cnoxsble 3QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢pupoB. Kupsl. ['mapomus xupoB. IlpumeHeHue KupoB.
buonoruueckas poJib )KUpPOB.

VYrneBoawl: coctaB, Kiaccupukanus yriaeBogoB (MOHO-, U- U
nonucaxapunbl). [Jroko3a — mnpocTeduid  MoOHOcaxapujl: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcuom meau(1l), okucnenre ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OPOKEHHUE TIIFOKO3bl), HAX0XKJIEHUE B MPUPOJIE, IPUMEHEHHE,
ounosnoruyeckas poiib. @orocunres. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemitono3a Kkak npupoiHbie noauMepsl. CTpoeHue Kkpaxmaina u
HEeJUTI0JI03bl.  PU3MYecKre M XMMHYECKHME CBOMCTBAa Kpaxmaja (THApOJIu3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLEHUN:
IpoBe/iIeHHEe, HAOI0IEHNE U OMUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUU OJTHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJACHCTBHE TIIMIIEPUHA C
ruapokcugom Menu(Il)), anpaernnoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM
okcuna cepedbpa(l) u rugpoxcumom memnu(Il), B3aumopeicTBUEe Kpaxmana ¢
MOJIOM), TMPOBEJACHHE MPAKTUYECKOM pabOThI: CBOMCTBA pPacTBOpA YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3anaun.

Boluucnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIUH MO H3BECTHBIM
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Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BELIECTB WJIM IMPOJYKTOB
peakiun).

A3oTcoaeprkane OpraHM4ecKue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ KaKk  aM(OTEpHbIE  OPraHUYECKUE  COEIUHEHHS.
®duznyeckue U XMMHUYECKHUE CBOMCTBA aMUHOKHMCIOT (Ha MpUMEpe IIIMIHMHA).
buonornyeckoe 3HaueHne aMUuHOKUCIOT. [lenTubl.

benku kak nmpupoJHbIE BBICOKOMOJIEKYJIIpHbIE coequHeHus. llepBuunas,
BTOpUYHAs U TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHbIE pEaKIIMU Ha OEIIKH.

DKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M WX MPEBPALLECHUN:
HAOJIIOICHUE M ONUCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: JIEHATypalus OeIKOB
IIPU HarpeBaHUU, IBETHBIE PEAKIIUU OEIJIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHUS

OCHOBHBIE TOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHUM:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUU, CPEIHSSA
MoJIeKyJisipHass Macca. OCHOBHBIE METO/bl CHUHTE3a BBICOKOMOJEKYJISIPHBIX
COEIMHEHHUI — IOJIMMEPU3ALIMS U TTOJTUKOHACHCALIHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
O3HAaKOMJIEHWE ¢ oOpa3lamMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
macTMacc, KayuyyKoB.

MexnpeaMeTHbIE CBS3H.

Peasmzannst MeXNpeIMETHBIX CBA3EH NPU H3YYEHUM OPraHUYECKOU
xumun B 10 kJjacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHE Kak OOIIHMX
€CTECTBEHHO-HAYYHBIX MOHATHHA, TaK M TMOHSATUH, SIBISIOLIUXCS CHUCTEMHBIMU
JUTSL OTAENBbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHbIE TMOHSATHUSA: SIBJIEHUE, Hay4yHbId (akKT,
TUI0TE3a, 3aKOH, TEOpHsl, aHaJIU3, CHUHTE3, KJIacCU(pUKALMS, MEPUOJUYHOCTD,
Ha0JII0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIINPOBAHUE.

®dusuka: Marepusi, BSHEpPrus, Macca, aTroM, DJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKUE BEIUYUHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHuU3Me,
(doTOCHHTE3, OMOJOTMYECKH AKTUBHBIE BellecTBa (O€IKH, YIJIEBOJbI, >KUPBI,
(hepMeHTHI).

l'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJIbI, MOJE3HbIE HCKONAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBl PAalMOHAIBHOTO MUTAHUA,
MOIOUIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE MPENnapaThbl, MaTepuabl
U3 UCKYCCTBEHHBIX M CUHTETHYECKUX BOJIOKOH.

11 KUIACC
OBILIASA N HEOPTTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XUMUYECKUM 3JIeMEHT. ATOM. Sapo aroma, W30TONBI. OJIEKTPOHHAS
0005104Ka. DHEPreTUYeCKue YpOBHHU, NOAYPOBHU. ATOMHBIE OpOUTaIH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH paclpeAesieHUs AIEKTPOHOB O OpOUTAISIM B aTOMax
3JIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DIEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[leppnogmueckuit 3akoH u llepmommueckas cucremMa XHMHYECKHUX
anementoB J[. WM. MenneneeBa. CBfA3p NEPUOAMYECKOTO 3aKOHA U
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[lepnogmueckoir cucrteMbl xumMudeckux snemeHTtoB J[. M. Menneneesa c
COBPEMEHHOW TEOpHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMHU MPOCTBIX U CIOKHBIX
BEIIECTB [0 TpyNIiaM M MEPHOJaM. 3HAYEHUE IEPUOJNYECKOrO 3aKOHA B
Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBS3b. BHIBI XMMHUYECKOW CBSI3U
(KOBaJIeHTHAsI HETIOJISIPHAS U MOJIsIpHAsi, MOHHAsA, MeTAJIIM4YecKas). MexaHu3Mbl
00pa3oBaHUsI KOBAJEHTHOM XHWMHYECKONW CBs3M (OOMEHHBIM U JIOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BajleHTHOCTB. DJIEKTPOOTPUIIATEIBHOCTD.
Crenenb okuciieHus. OHbI: KATHOHBI U AHUOHBI.

BemecTtBa MOJIEKYJNSIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA. 3aKOH
IIOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [WUIBl  KPUCTAUIMYECKHX  PEIIETOK.
3aBUCHUMOCTb CBOMCTBA BELIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonsiTue o nucnepcHbIX cucreMax. VICTUHHBIE M KOJIJIOMJIHBIE PACTBOPHI.
MaccoBas 10J1 BEHIECTBA B pacTBOPE.

Knaccudukanus  HEOpraHMYeCcKUX  COEJUHEHUM. Homenknarypa
HEOPraHWYEeCKUX BeLIECTB. ['eHeTHMueckass CBsI3b HEOPraHMYECKUX BEIIECTB,
IpUHAAIEKANIMX K PA3JIMYHBIM KJIACCAM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKHX peakluil B
HEOPraHUYECKOW U OPraHUYECKOW XMMHUU. 3aKOH COXPAHEHUS MAacCChl BEIIECTB,
3aKOH COXPaHEHHMsI U MPEBPAIICHUS SHEPTUU IPU XUMUYECKHUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpartumble peakuuu. XUMHUYECKOe paBHOBecue. DakTopbl, BIUSIOIIKME HA
COCTOsIHME XuMH4YecKoro paBHoBecus. [Ipunnnn Jle [larense.

Onektponutuyeckas auccouuanus. CuiibHble W cla0ble AJIEKTPOJIUTHI.
Cpella BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IEIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCHepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
nemMoHcTpauus tabnui «llepruoguyeckas cucteMa XUMHYECKUX AneMeHToB [l
N. MenneneeBay, U3yuyeHrne MOJENIEH KPUCTAIIMYECKUX PEIIETOK, HAOII0AeHHE
U OINHMCAaHUE JIEMOHCTPAIMOHHBIX MW JIA0OPATOPHBIX ONBITOB (pa3iloKEHHE
IIEPOKCHJIa BOAOPOAA B IPUCYTCTBUM KaTaau3aropa, OIPEACICHUE CPEIbI
pacTBOpPOB BEIIECTB € NOMOIIBI YHUBEPCAJIBHOIO HWHIAMKATOPA, PEAKLIHU
MOHHOTO OOMEHA), MPOBEACHHUE MPAKTUYECKOW paboThl «BiusHuEe pa3iaudHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKIIMI.

Pacuérnbie 3anaun.

Pacuétel 10 ypaBHEHMSM XHUMHYECKUX pEaklUuid, B TOM YHCIIE
TEPMOXHUMUYECKHE PACUETHI, PACUETHI C MCIOJIb30BAHUEM IMOHATUS «MACCOBas
JIOJISI BELIECTBAY.

Heopranuyeckas xumus

Hemeramnbl. Ilonoxkenne HemeramioB B Ilepuogmyeckon cucreme
xumMuueckux snemeHToB JI. V. MenzeneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB.
duznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS HEMETAIOB (Ha HpHUMeEpe
KHCJIOpO/a, cephbl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docdhopa, yriepoga U KpEeMHHS) U UX  COEAUHEHHM  (OKCHJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOJAHBIX COCTUHEHUN).

[IprMeHeHne BAXKHENIIIMX HEMETAUIOB U KX COECMHEHHMM.

Merannel. [lomoxenne metaiutoB B [lepruoanueckoit cucteMe XUMUYECKAX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTHM CTPOEHHSI BJIEKTPOHHBIX
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000104ek aToMOB MeTasuioB. O6mme pusznueckue cBoiictBa MetamioB. CruiaBbl
METAIJIOB. DJIEKTPOXUMHUUYECKUI P HAIIPSHKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/NIOB (HATpUM, Kalui, KalabIui,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OOGuue crocoObl MojydeHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M HUX MPEBPAILCHUI:
U3YUYEHUE KOJUIEKIIMU «MeTaibl U CIUIaBbD», 00pa30B HEMETAIIIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1ay, HAOJIOJICHUE U ONUCAHHE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOJCHCTBUE THAPOKCHAA  ATIOMUHUS  C
pacTBOpaMM KHUCJIOT M IIEJI0OYeH, KAayeCTBEHHBbIC pEaKIMhd Ha KaTHOHBI
METAJJIOB).

PacuérHnble 3anaumn.

Pacuétsl Macchl BeniecTBa uin 00bEMa ra3oB M0 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAacCe WM 00bEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pacu€rbl mMacchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUU, €CIU
OJIHO M3 BEUIECTB UMEET ITPUMECH.

XuMus ¥ KU3Hb

Ponp xuMuu B 00ecreueHn SKOJOTUUECKOM, YHEPTeTUUECKON U MTUIIIEBOM
0€30MacHOCTU, pa3BUTUM MeAUIMHBL. [[OHATHE O HAy4YHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX MPUHIMUIAX MPOMBIIUIEHHOTO
MOJTYYEHUSI BAXKHEUIIIUX BEIIECTB.

UenoBek B MUpe BEIIECTB U MAaTEPUANIOB: BAXKHEHUIIINE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIIMOHHBbIE MaTepuajbl, Kpacku, CTEKJIO, KepamukKa,
MaTepualbl JJisl JJIEKTPOHUKH, HAHOMATEpHUaslbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yA0OpeHUs.

XuMusi U 37J0pOBbE YEJIOBEKA: MpaBUJia HUCIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, MpaBuiaa O€30MAaCHOTO HCIMOJIb30BAaHUS IMPENapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzaumst MeXNpeaMETHBIX CBSI3€M MpU  HM3ydyeHUH oOOmEed H
HEOpraHW4ecKor Xumuu B 11 Kiacce OCYIIECTBISETCS 4Yepe3 HUCIOJIb30BAHUE
KaK OOIIMUX ECTECTBEHHO-HAYYHBIX MOHATHHI, TaK W TOHATHH, SBIISIOMIUXCS
CHUCTEMHBIMHU JIJISI OTJEIbHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIC MTOHSATHSI: HAy4YHBIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHAIU3, CHUHTE3, KiIaccuukalusi, MNEPUOJUIYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

@dusuka: mMarepus, dHEPrusi, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJUOAKTUBHOCTb, MOJIEKYJIa, JHEPreTUUYECKUI YpPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3HUECKHUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHHUS, CKOPOCTh.

buonorusa: kinerka, opraHusM, -JKOcucTeMa, Ouocdepa, Makpo- H
MUKPOSJIEMEHTbI, BATAMUHBI, OOMEH BEIIECTB B OpPraHU3ME.

l'eorpadusi: MuHEpasibl, TOpHBIE TMOPOJbI, IMOJE3HBIE MCKOIMAEMBbIE,
TOILJIUBO, PECYPCHL.

TexHonorus: XUMHUYCCKasa IMPOMBIINIJICHHOCTD, MCTaJLIIyprus,
IMPON3BOACTBO CTPOUTCIIbHBIX MaTcpHraJoB, CEIbCKOXO03SMCTBECHHOC
IMpOn3BOACTBO, UIIcBas IMPOMBIINIJIICHHOCTD, q)apMaL[eBTI/I‘-ICCKaH

IMPOMBIINIJICHHOCTD, ITIPOHU3BOJACTBO KOCMCTHUUYCCKUX IIPCIIapaToOB, IMPOU3BOACTBO
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KOHCTPYKIIMOHHBIX MaTcpualioB, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOTHH.
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INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI IO
XMUMHNN HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDHI

®I'OC COQO ycraHaBnuBaeT TPeOOBAHMS K pE3yJbTaTaM OCBOEHUS
00yyaloImMUMHUCA TMPOTPpaMM CpeAHero oOiiero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeJIMETHbIM M MpeaMeTHbIM). HayuyHo-meToauueckoil OCHOBOW ISt
pa3pabOTKH IJIAaHUPYEMBIX PE3YJIbTaTOB OCBOCHHS IPOIPAMM CPEIHErO OOIIEro
00pa30BaHUS SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM € CHUCTEMHO-IEATEILHOCTHBIM IMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHMS IpeaMeTa « XUMHs» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTICHBI CICAYIONINE COCTABISIONIUE:

OCO3HaHUE O0YyYarOUMMHUCS POCCUICKON TI'pa)KJaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEIEIECHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHHX YOEKIEHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAyKH
XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEeSATENBHOCTH LIECHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, MPUCYIIUMH 1I€JIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIMYM€ MPABOCO3HAHUSA HSKOJIOTMUECKOW KYJIBTYpbl MU CIOCOOHOCTH
CTaBUTb LEJIU U CTPOUTH )KM3HEHHBIE MJIaHBbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MpeaMeTa «XUMHs» JOCTUTalTCs B
€IMHCTBE YYEOHOM M BOCHUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHM C
T'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTSIMU U UJeallaMi POCCUICKOI0 IPaKJaHCKOI0 00I1eCTBa, MPUHATHIMU B
o0LIecTBE HOpMaMH M IPABUJIAMH TOBEIECHHSI, CIIOCOOCTBYIOIIMMH IpoLEeccaM
CaMOINO3HAHUs, CAMOPAa3BUTHS W HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPaXKaroT
c()OpMHUPOBAHHOCTh ONBITA TO3HABATEIBHON M MPAKTUYECKOM JEeATEIbHOCTH
oOyyJaronuxcst o peayu3ali TPUHATHIX B OOUIECTBE LIEHHOCTEN, B TOM YHCIIE
B YacTH:

1) rpamIaHCKOro BOCIIUTAHUS:

OCO3HaHUsl  OOy4YaOMIMMHCS  CBOMX  KOHCTUTYLMOHHBIX TMpaB U
0053aHHOCTEM, YBa)KEHUS K 3aKOHY U IPABOIOPSIIIKY;

IPEICTABICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3JAAHHUH
y4€OHBIX MPOEKTOB, PEILICHNN YYEOHBIX U MO3HABATENbHBIX 3314, BHITOJIHEHUH
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M NPUHUMAaThb MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX NPU aHAJIU3€ Pa3Iu4HbIX BUIOB YUEOHOU IeATEIbHOCTH;

2) MIaTPHOTHUYECKOr0 BOCIINTAHUS

LHEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYCCTBEHHON XUMUMU;

YBaXEHUSI K IMPOLIECCY TBOPUECTBA B OOJIACTH TEOPUM U MPAKTUYECKOIO
IPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUXKEHHUS HAYKU €CTh PEe3yJbTaT
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JUIMTENIbHBIX ~HAOJIIOJICHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX IOUCKOB,
NOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpPECa M MO3HABAaTEIbHBIX MOTHUBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3e  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHMSIX  COBPEMEHHOM
OTE€UYCCTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTH  OLICHMBaTh CHUTyallUH, CBSI3aHHBIE C XHUMHYECKUMU
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIEC PELIECHUs], OPUEHTUPYSACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBbI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJEHUE U MOCTYIKA CBOMX TOBApUIIEH C
NO3ULMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THX
MOCTYIIKOB;

4) dpopmMupoBaHHS KYJbTYPBbI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3J0poBOoro M Oe3omacHoro oOpa3a KU3HU,
HEO0OXOIMMOCTH OTBETCTBEHHOIO OTHOILUEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
IICUXUYECKOMY 3]I0POBbIO;

coOJitoficHUsI MpaBwil 0€30MacHOTO OOpallleHUs] C BEIIECTBAMU B OBITY,
IIOBCEITHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTU TMpPaBUJ WHIMBHUIYAJIbHOTO M KOJUIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CHUTYAlMSX, YIPOXKAIOLIUX 3/I0POBbI0 U KU3HU
JIIOJICH;

OCO3HaHWSl  MOCJIEACTBUM M HENpUSATUS  BPEIHBIX  MPUBBIYEK
(ynoTtpeOieHus alKoroisi, HAPKOTUKOB, KypEeHUs);

5) TpyA0BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4YEOHO-HCCIEI0BATEIbCKOU
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOW, TBOPUYECKOW MW JAPYrMX BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUYECKUX 3a]ad
COIMAJILHOM HAIPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpECca K MPaKTUYECKOMY HM3YYEHHIO MPOQEeccCHuil pa3iuYHOro poja, B
TOM YHCJIE HA OCHOBE NIPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMHUH;

yBaXEHUS K Tpydy, JIOAAM Tpylda M pe3yjbTaTaM TpyAOBOU
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HMHAMBUAYAJIbHON TpPAaEKTOPUHU
oOpazoBaHus, Oyayiier npodeccun U peanusaiu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U IoTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

9KOJIOTUYECKHU 11eJ1eCO00Pa3HOro OTHOIICHMS K IMPHUPOJAE, KaK MCTOUYHUKY
CYyIIECTBOBAaHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS MI00AJIBHOIO XapaKTepa SKOJOTMYECKUX MpoOseM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE MTPUPOJHON U COLUATBHOU CPEAbL;

OCO3HaHUsl HEOOXOJMMOCTHM HCIOJIb30BAaHUS JOCTHKEHUN XUMHUHU IS
pelIeHs: BONPOCOB PALIMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAOLIEH
IPUPOAHON CpeJle, YMEHUsSI MPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJIOTUYECKUE
NOCJIECTBUA NPEANPUHUMAEMbBIX AEHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMg  Pa3BUTOTO  HAKOJOTMYECKOTO  MBIIUICHUS, 3KOJOTHMYECKOU
KyJbTYpbI, OIbITa AESITEIBHOCTU SKOJOTMYECKOM HAaIpPaBICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMM B IO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJILHON
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NpaKkTUKE, CHOCOOHOCTHU W YMEHHUSI AaKTHUBHO TMPOTHUBOCTOSATH WJICOJIOTHUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMAHMS CHeUU(PUKM XUMUM KaK HayKd, OCO3HaHUS €& poiu B
dbopMUPOBaHUU PALMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU 1IEIOCTHOTO
npeACcTaBiIeHUsI 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOILI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEU M PEIICHUU MPOOJIEM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCO0OM 3HAYMMOCTH XUMHUHU [UJIsi COBPEMEHHOMU
IMBWIK3ALUKU: B €€ T'YMaHUCTUYECKOW HAMpaBJICHHOCTH U BAXKHOW POJIU B
CO3/JaHMM HOBOW 0a3bl MaTepuaqibHOW KYJbTYPhI, PEIICHUH TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTrEeTUUECKOM,
MUIIEBOM M DIKOJOTMYECKONW O€30MacHOCTH, B Pa3BUTUU  MEAUIIMHBI,
00ecreyeHnn yCI0BHUI YCHEIHOIO TPyAa U SKOJIOTHYECKH KOMPOPTHOMN KUZHU
Ka)kJIOTO YICHA OOIIECTBA;

€CTECTBEHHO-HAYYHONW TPAMOTHOCTH: TMOHMMAHUS CYIIHOCTH METOOB
MO3HAHUS, HUCMOJB3YyeMbIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
UCIIOIb30BaTh TOJIydyaeMble 3HAHUS ISl aHaiu3a W OOBSICHEHUS SIBICHUMN
OKpY>Kalolero MUpa M MPOUCXOMASIIMX B HEM HM3MEHEHUH, YMEHHS JeNaTh
000CHOBaHHBIC 3aKJIIOYEHUS]I HAa OCHOBE HAY4YHbIX (DAKTOB U HMEIOUIUXCS
JAHHBIX C [EJIbIO MOJTYUYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HCIOJIb30BaTh XUMUYECKUE 3HAHUS JIs
pelieHust mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBLCKON NESITENLHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUU MO XUMHUU B
COOTBETCTBHHM C )KM3HEHHBIMHU NOTPEOHOCTAMU;

uHTEpeca K  OCOOCHHOCTSIM  TpyJa B pa3lduHbiX  cdepax
npo¢eCCUOHANILHON JIEATEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yJabTaThl OCBOCHUS YyU4e€OHOTO mpeaMeTa «XUMUs
Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble s (OPMHPOBAHUA  MHPOBO33pPEHUS  OOyYaronIuxcs
MEKIUCUUILIMHAPHbBIE (MeXTpeIMeTHBIC) OOIIIeHayYHbIE HOHSATHUS,
OTpa)karolue IEJIOCTHOCTh HAYYHOM KAapTUHBI MHUpa W CHEIU(UKY METO/IOB
MO3HAHUA, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO,
DHEprus, SBJICHHUE, MPOIECC, CUCTEMA, HAy4YHbIA (PaKT, MPUHIUI, THIIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCJEeJOBaHHE, HaOII0JIeHHe, HU3MEpEeHHE,
AKCTIICPUMEHT U JIPYTHE);

YHUBEPCAIbHbBIC y4eOHbIe JEHCTBUS (mo3HaBaTeNbHbBIE,
KOMMYHUKATUBHBIC, PETyJSATHBHBIE), oOecrneunBamonme (HOopMHUPOBaHUE
(GyHKIIMOHAIBHOM IPAMOTHOCTH M COLIUATILHON KOMIETEHIIMU 00yYaroIInXcs;

CIIOCOOHOCTH O0yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIEC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHME 3HAHWA W  YHUBEpCAJIbHBIC
y4eOHbBIC ICUCTBHUS B MO3HABATEIIFHON M COIIMAIBHOM MPAKTHKE.
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MeranpeaMeTHbIe pe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU M  PETYJISTUBHBIMU
JEUCTBUSIMU.

OBinageHne  yHHMBepPCAJIbHBIMH  Y4YeOHBIMH  TNO3HABATEJbHBIMH
AefiCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOATENbHO  (OpMyJIMpOBaTh U aKTyalIM3UpOBaTh MHpoOIeEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNsITh LEIu JEeATeIbHOCTH, 3a/iaBasl MapaMeTpbl U KPUTEPUU HX
JNOCTH)KEHHUS, COOTHOCHUTb pEe3YyJbTaThl JAESITEIIbHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JJOTUYECKOTO MBILIIECHUS —
BBIICJIATh XapaKTEpHbIEC MPU3HAKUA MOHITUI U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JI30BaTh COOTBETCTBYIOIINE MOHATHUS ISl OOBSCHEHUS OTACIIbHBIX (PAKTOB
U SIBJICHUI;

BbIOMpATh OCHOBAaHUA M KPUTEPUM i KilacCU(pUKAILMK BEUIECTB U
XUMHUYECKUX PEaKIIUK;

yCTaHaBJIMBATh MPUYMHHO-CIEJACTBEHHBIE CBSI3M MEXJY HW3y4aeMbIMH
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, AECIYKTUBHbBIE, IIO
AHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

OPUMEHATh B MpPOLECCe TO3HAHUS, HCIOJb3yEMbIE B  XUMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJIEIM, MNpeoOpa3oBbIBaTh  MOJEIbHBIC
OPEACTAaBICHUS — XUMUYECKUA 3HAaK (CHMBOJI) D3JIEMEHTa, XUMUYECKas
dopmyna, ypaBHEHHE XHMHYECKOM pEaKUuu — IMpU PEIICHHH Y4eOHBIX
NO3HABATENBHBIX M MPAKTUUYECKUX 3a]a4, MPUMEHSTh Ha3BAHHBIE MOJECJIbHbBIC
IPEICTABIICHUS ISl BBISIBICHHS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEILECTB
Y XUMHYECKUX PEaKIUH.

2) 0a3oBbIe McCIIe0BaTEIbCKUE 1eHCTBUA:

BJIaJI€Th OCHOBAMHU METOJIOB HAyYHOI'O MO3HAHUS BEIECTB U XUMHUYECKHX
peaKkuui;

dopMynMpoBaTh 1€MW 3aJa4yd  UCCIEAOBAaHMS, HMCIIOJIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSATENbHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAY€CTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I ()OPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYK/ICHHUIA;

BJIAJCTh HABBIKAMU CaMOCTOSITEJIbHOIO IUJIAHUPOBAHMS M MPOBEICHUS
YUYEHMUYECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh yMEHUS HAOII0AaTh 3a
XOJIOM  IMpoliecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro  pe3yJsbTar,
dbopmynupoBath 0000IIEHHUS U BBIBOJBl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3ynbTaTOB UCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAETIAHHON
pabore;

npUOOpeTaTh OMNBIT YYEHUYECKON HCCIEeNOBATENbCKOM M IPOEKTHOU
JEeSATENbHOCTH, MPOSBISITH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbBHOMY
NOMCKY METOJOB PELICHUs MPAaKTUYECKHX 3a/lay, NMPUMEHEHHIO PAa3JIMYHbIX
METOJI0B [TO3HAHHUS.

3) pabora ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PANIMYHBIX HCTOYHHMKAX HHQopMauuu (Hay4dHO-
NoMmyJisipHasi JIMTepaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOMS,
pecypcbl MHTepHETa), aHAIM3UPOBaTh HHPOPMALIUIO PA3IUYHBIX BUIOB U (hOpM
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NPEACTaBIICHUs,  KPUTHYECKHM  OLEHMBaTh €€  JIOCTOBEPHOCTb  H
HENPOTUBOPEUYHBOCTb;

(opMyIMpPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IMUYHbIE METO/bI TPU TIOUCKE U
orOope uHPOpMALMKM, HEOOXOAUMON JJig BBINOJHEHUS Y4EeOHBIX 3a]ad
OITPENICIIEHHOTO TUIIA;

IpUOOpETaTh OMBIT MCHOJIB30BAHMS MH(DPOPMAMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpMY MPEICTaBICHUS
uH(popmalmu (cxeMbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KA4yeCTBE CpEJCTBAa Mpu pabdoTe C
XUMHUYECKON HWH(}OpManuen: NpUMEHITb MeXIpeaMeTHble ((usnyeckue u
MaTeMaTUYeCKUe) 3HAKM M CHMBOJBL,  (opMyibl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HarJIATHOCTH.

OBynageHne yHMBepPCaIbHBIMA KOMMYHUKATHBHBIMH 1eCTBUSIMH

3aJ]aBaTh BOIIPOCHI IO CYILIECTBY OOCYKIAa€MOM TEMbl B XOJ€ JAMajora
U/ JUCKYCCUH, BBICKa3bIBaThb UAEH, (POPMYJIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJHEHUS MPETI0KEHHOH 3a1a4H;

BBICTYIIATh C MPE3EHTALUEN PE3yIbTaTOB IMO3HABATEIBHOU NEATEIBHOCTH,
NOJIYYEHHBIX CaMOCTOATEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH MpHU
BBIMIOJIHEHUH XMMHUYECKOIO0 3KCHEPUMEHTAa, NPAKTUYECKOHM padoThl 1O
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, pean3alii y4eOHOro NpoeKTa u
(opMyIMpOBaTh BBIBOJBI M0 pe3yJbTaTaM MPOBEAEHHBIX UCCIEAOBAaHUN MYTEM
COrJIacoBaHUs MO3ULHUI B X0J1€ 00CYX ACHUS 1 OOMEHA MHEHUSMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJsTHBHBIMHU AeHCTBUSMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENIbHYIO
NEeSATENbHOCTh, OINpeAess €€ Lead W 3aJadd, KOHTPOJUPOBaThb M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMPEIaraéMblii ajJirOpUTM ACHCTBUU NpH
BBINIOJIHEHUM YYE€OHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ pexTUBHBIA CHOCOO0 MX pElIeHHs ¢ Y4ETOM MOJYYEHHsS] HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKUX PEAKLIUIX;

OCYIIECTBIISATh ~ CAMOKOHTPOJb  CBOEM  JIE€ATEIBHOCTH HA  OCHOBE
CaMOaHaJIM3a U CAMOOLICHKH.

NNPEJMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenMetHble pe3ynbTaThl OCBOEHHUSI Kypca «OpraHuueckas XUMUSD)
OTpaXaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHHI O XHUMHYCCKON COCTABISIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XUMHUHU B TIO3HAHUU SIBJICHUU
npuposbl, B (GOPMUPOBAHUU MBIIUIEHUST U  KyJIbTYypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIIeHUs MPaKTUYECKHUX
3aJla4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

BIIQJICHUE CUCTEMOW XHMMHUYECKMX 3HAaHHWM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIATAIONINE TMOHATUS (XUMUYECKHI DSJIEMEHT, aTOM, 3JEKTPOHHAas
o0osoyka aToma, MOJIEKYJla, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCT,
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XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTash M COKpaLIEHHAas),
MOJIb, MOJISIpHAasE ~ Macca, MOJSPHBIA  OO0BEM,  YIJIEPOJHBIA  CKEJET,
(yHKUMOHANbHAS TpyNIa, pajukal, H30MEpPHs, HU30MEPbI, TOMOJOTHYECKUN
psil, TOMOJIOTH, YTJIEBOJOPOJbI, KUCIOPOA M a30TCOJAEpXKAIKUE COEAUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS );
TEOPUU U 3aKOHBI (TEOpHUsI CTPOEHUsI Oprannueckux BeuiectB A. M. Bytneposa,
3aKOH COXPAaHEHHsI MACChl BEUIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMUHU; MHUPOBO33PEHUYECKHE 3HAHUA, JIeKallue B OCHOBE I[OHUMAHMS
OPUYUHHOCTH U CHCTEMHOCTH XHMHYECKUX SIBICHUH, (DaKTOJIOTHMYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHHH U OE€30IaCHOM HCIIOIb30BaHUU
BKHEUIINX OPraHUYECKUX BELIECTB B OBITY U MPAKTUUYECKON AESATEIBHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIE TPU3HAKK MMOHATHMH,
yCTaHaBJIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOILIKE MOHITHUS
P ONMCAaHUU COCTaBa, CTPOEHUS U IPEBPALLECHUA OPraHUYECKUX COEIMHEHHUI;

c(hOpMHPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi
COCTABJICHHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
(GopMya OpPraHMYECKMX BEIIECTB W YPAaBHEHUH XMMHUYECKUX PEaKIIH,
U3TrOTABJIMBATh MOJEIIA MOJIEKYJ OPraHUYECKUX BEUIECTB JUIsl MILTFOCTPALIUU MX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATH IPUHAIIEKHOCTD U3yUYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HMX COCTaBY MU CTPOEHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne coeauHeHul (YriaeBOAOPOJbl, KUCIOPOJ W a30TCOJEpKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS), JaBaTh UM Ha3BaHUS IO
cucrtematudyeckoil HomeHknatype (IUPAC), a Takke NpuBOJUTH TPUBUAIbHBIE
Ha3BaHMUsS OTIEJbHBIX OPraHUYECKUX BELIECTB (3TWIIEH, MPOIMJIIEH, all€THIICH,
STUJICHIJIMKOb, TTMUEPHUH, (PeHOII, (popManbaeru, aueTaibIerul, MypaBbHHAas
KHCIIOTa, YKCYCHasi KHCIJIOTa, OJICMHOBAsl KHCJIOTa, CTEapHMHOBAsl KHCIIOTA,
II0K03a, GPYKTO3a, Kpaxmai, 1eJIJIr0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI ONPEAENSATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYECKUX COETUHEHUSAX (OJUHAPHBIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHUSI NPUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS
opranuveckux BemectB A. M. bytinepoBa nansi OOBSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MAacChl
BELIECTB;

c(OpMHPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTb COCTaB, CTPOCHHE,
(¢u3nyueckre U XMMHYECKUE CBOWMCTBA TUIIMYHBIX MPEICTABUTEIEH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3THJIEH, NPONUJIEH, aleTUJIEH,
oyranuen-1,3, metunoyranuen-1,3, 6€H3011, METaHOJI, STAHOJ, STHJICHTJIUKOJIb,
[JIMLEPUH, (EHOJI, alleTalIb/IETU], MypaBbUHAsA U YKCYyCHasl KUCJIOTHI, IIIHOKO3a,
Kpaxmay,  ULeJUII0JI0O3a, AaMUHOYKCYCHas  KHUCJOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI C UCIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh yMEHUs XapaKTepHU30BaTh UCTOYHUKHU
YIJIEBOJIOPOTHOTO ChIpbs (HE(PTh, NPUPOJHBIA Ta3, Yrojib), CHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHUPOBAHHOCTh YMEHHUI MPOBOAMTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOAHOTO BEIECTBA WK MPOAYKTa
peaklMH MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 HMCXOJHBIX
BELIECTB WM NPOAYKTOB PEAKIIUN);
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c(hOpPMHUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOUN 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4YHOTr'0 MO3HAHUS, UCIIONIb3YEMBIX B XUMHUH MTPU U3YUYEHUU BEILLIECTB
U XUMUYECKUX  sIBJEHUW  (HaOJIOJIeHHE, U3MEpPEHHE, OIKCIIEPUMEHT,
MOJIEJIMPOBAHUE), KCMOJb30BATh CUCTEMHBIE XMMHYECKHE 3HAHUS I
OPUHATHS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C
BELIECTBAMHU U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh ~ YMEHHMM  COOJIONATh  TpaBWia  IOJIb30BaHUSA
XUMUYECKON MOCYyJ0i M JTabopaTOpHBIM O0OPYJOBAaHMEM, a TaKKe IpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEBpAILEHUS OPraHMYECKHX BEIIECTB IPU HArpeBaHUM,
NOJIy4EHHE JTHJIEHa M M3YYEHHE €ro CBOWCTB, KAYECTBEHHBIE pPEaKUUu
OpraHUYeCKUX BEUIECTB, JEHATypalusi OEJIKOB NpU HarpeBaHUM, ILIBETHBIE
peakuuu O€IKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKH O€30MACHOCTH IPHU
oOpalieHu ¢ BELECTBAMH U JIA0OPATOPHBIM OOOpPYAOBAHUEM, IPEICTABIATH
pe3ynbTaThl XHMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid W (HOpPMYJIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pe3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIU3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa MacCOBOM
uH(popmaiuu, IHTepHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBUiia  IKOJIOTUYECKHU
1eJ1eCO00pa3HOro MOBEACHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UENSIX
COXpaHEHUsI CBOETrO 3J0POBbS U OKPY>KAIOUIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA JKMBbIE OPIaHU3MbI ONPEIEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cmbica nokazarens [TJIK, noscHsATe Ha npuMepax crnocoObl
YMEHBUIEHUS W TPEIOTBPAICHHUs] MX BPEIHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUTsl O0YYaroOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 37J0POBbS: YMEHHUE
IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILECTB U
XUMUYECKUX SIBJICHUMU;

JUISL CHENbIX W CHA0OBUASIIMX OOYyYarolIUMXCs: YMEHUE HCIIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiing nns  3anucu
XUMUYECKUX GOpMYIIL.

11 KUIACC

[IpenMeTtHble pe3ynbTaThl OCBOEHUS Kypca «OOIas U HeopraHudeckas
XUMUSD OTPaxkaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, POJM XUMHUHU B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUST W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBLHOM TPaMOTHOCTH, HEOOXOJAMMOU sl PEIICHUS] MPAKTUYECKUX
3aJlad M SKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM CpEJIE;

BIIQJICHUE CUCTEMOW XHMMHUYECKMX 3HAaHHWH, KOTOpas BKJIIOYACT:
OCHOBOTIOJIATAIONINE MOHATHUS (XUMUUYECKUN DJIEMEHT, aTOM, HU30ToI, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, DJEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XHUMHYECKas
CBsI3b (KOBaJICHTHAs, UOHHAs, METAJUIMUECKas, BOJIOPOJIHAS), KPUCTAIIMYECKAs
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pemeéTKa, TUIbl XUMUYECKHUX PEAKLINMI, PACTBOP, AJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJUTHYECKAST IUCCOUMALMsS, OKHUCINUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peaklUuy, XUMUYECKOE PAaBHOBECHUE); TEOPHUH M 3aKOHBI (TEOpHUs
3JIEKTPOJIMTUYECKON Aucconmanuu, nepuoauyeckuid 3akon . . Menaeneena,
3aKOH COXPaHEHHs MAacChl BEIIECTB, 3aKOH COXPAHECHHMS W IPEBpALICHUS
SHEPIrUU MPU XUMUYECKHUX PEAKIUSX), 3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKAE 3HAHMSA, JIEKAlIME€ B OCHOBE NOHUMAaHUS
OPUYUHHOCTH U CHCTEMHOCTH XHMHUYECKUX SIBICHUH, (DaKTOJIOTHMYECKUE
CBEJICHUSI O CBOMCTBAX, COCTaBE, MOJYYEHHH U OE€30IaCHOM HCIIOIb30BaHUU
BaKHEUIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOU AESATEIbHOCTU
YEJIO0BEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBIATh XapaKTEPHbIE PU3HAKK MOHATHMH,
YCTaHABJIMBaTh WX B3aMMOCBSA3b, HMCIOJIB30BATh COOTBETCTBYIOLIME IOHATHSA
IIPU ONIMCAaHWH HEOPTaHWYECKUX BEIIECTB U UX NIPEBPALLECHNN;

c(OpMHPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJIsi
cocTaBieHHs] (OpMYJ BEUIECTB M YpPaBHEHUH XMMHMUYECKUX pEaKIHid,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHHS
OTJIEJIbHBIX HEOPTAHMUYECKUX BEIIEeCTB (YrapHbli ras, yrieKuciblid ra3, aMMuakx,
rai€Hasi U3BeCTb, Heral€Hasi U3BeCTb, IUTHEBASI COJA, IUPUT U APYTHE);

c(OpPMUPOBAHHOCTh YMEHUW OINpEAENATh BaJE€HTHOCTb U CTEINEHb
OKHCJICHHUSI XUMAYECKUX DJIEMEHTOB B COCIMHEHMSIX PA3JIUYHOTO COCTaBa, BUJI
XUMUYECKON CBsI3U (KOBAJEHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOpPOAHAs) B
COCAMHEHNAX, THI KPUCTAUIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA
(aToMHas1, MOJIEKyJISIpHAs, HIOHHAs, METaJUIMUECKasi), XapakTep Cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHU;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIMBATh MPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB 10 MX COCTaBy K ONPEAEIEHHOMY KiacCy/Tpymie
COEIMHEHHI (TPOCThlE€ BELIECTBA — METaUIbl M HEMETallbl, OKCH/IbI,

OCHOBAaHMSI, KUCJIOTbI, aM(pOTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUI PAaCKpPBIBATh CMBICI NEPHUOJUYECKOTO 3aKOHA
JA. W. MengeneeBa U AEMOHCTPUPOBATh €r0  CHUCTEMATHU3HPYIOLIYIO,
OOBSICHUTEIbHYIO U IIPOTHOCTHYCCKYIO QYHKINH;

c(OpMHUPOBAHHOCTh YMEHHMH XapaKTEpHU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKMX d1eMeHTOB |—4 mnepuonos Ilepnoanyeckoil CHCTEMBI
xumuueckux snementoB JI. Y. MenpaeneeBa, ucnosib3ys MOHSATUSA «s-, p-, d-
AJIEKTPOHHBIE  OpOUTaIM»,  «IHEPreTHUYECKHUE  YPOBHM»,  OOBSCHSATH
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XUMHUYECKHX OJJIEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnam llepuoandeckoi cucTtemMbl XMMUYECKUX
anemeHToB [l. 1. Menpeneena;

c(hOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh (OMHUCHIBATH) OOIIUE
XUMHAYECKUE CBOMCTBA HEOPraHMYECKHX BEHIECTB pPa3jMYHBIX KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE NEHETUYECKON CBSI3M MEXKy HEOPTaHHUYECKUMHU
BELIECTBAMH C MTOMOILbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIU;

c(hOpMHUPOBAHHOCTh YMEHHUS KIaCCU(PULIUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YMCIY M COCTaBY Pearupyrolrx BELECTB, TEIIOBOMY
3 dekTy peakiuu, I3BMEHEHUIO CTEIIEHEN OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH
peaKlMH, YYaCTHIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUUN COCTABJISITH YPABHEHUS PEAKIUI pa3IMUHbIX
TUIIOB, TOJHBIE M COKpAUIEHHbIE YpaBHEHMs pEaKklUMid HOHHOro OOMeHa,
YUHTBIBAs YCIOBHS, PYU KOTOPBIX 3TU PEAKUUU UAYT 0 KOHIIA;
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c(OpMHUPOBAHHOCTh YMEHHUI MNPOBOAUTH PEAKIMH, TOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM  NYTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHUHM PACKPBIBATH CYIIHOCTh OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKUUA TOCPEJACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OaJlaHca TUX peaKIuii;

c(OPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTb  CKOPOCTH
XUMUYECKOM pEaKuuu OT pa3lIMyHbIX (DAKTOPOB; XapakTep CMEIIECHHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUA (TPUHIUI
Jle IllaTense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XHWMHYECKHE IMPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUSI CEPHOIM KUCIIOThI, aMMHUaKa, a
TaKk)ke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPHUHIMIAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAMTH BBIYHMCIIEHUS C UCIIOJIb30BAHUEM
MOHSTHUS «MaccoBasi 10Ji BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOLLIEHUI ra30B
OpyU XUMHUYECKHX pEaKUUsAX, Macchl BeEIIeCTBA WM O0BbEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOrO 3((deKkra peakuuu Ha OCHOBE
3aKOHOB COXPaHEHHMsI MAcChl BEILIECTB, MPEBPAILICHUS U COXPAHEHUSI SHEPTHH;

c(OpMUPOBAHHOCTh ~ YMEHHMM  COOJMIOJATh  TpaBWia  IOJIb30BaHUSA
XUMUYECKON MOCyJ0oi M J1TabopaTOpHBIM O0OpPYJOBaHMEM, a TaKXKe IpaBuia
oOpalieHus: ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU IO BBINOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIIBITOB;

c(OpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATh XUMUYECKUN
AKCIIEPUMEHT (Pa3J10’KEHUE NEPOKCUAA BOJIOPOA B IPUCYTCTBUM KaTaJIn3aTopa,
ONpeJeNieHue Cpelbl PacTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAIBHOIO
UHIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU
peaklMM, peakiMd HOHHOro OOMEHA, KaueCTBEHHBIE pEaKUuu Ha cyibdart-,
KapOOHAaT- W  XJOPUA-aHMOHBI, HAa  KAaTHUOH  aMMOHUs,  PEIICHHE
AKCIIEPUMEHTAJBHBIX 3afa4 1o Ttemam «Metamey u «Hemertais»y) B
COOTBETCTBUM C MpaBWJIaMH TEXHUKH O€30MaCHOCTM NpU OOpallleHuH ¢
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAHUEM, NPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (pOpME 3alMCH YPAaBHEHHMI COOTBETCTBYIOLIUX
peakuuii 1 popmMyJIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHHUKaruu, THTepHEeT U Ipyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBUiia  IKOJIOTUYECKHU
1eJ1eCO00pa3HOro MOBEACHHUS B OBITY U TPYAOBOW JEATEIBHOCTH B LENSIX
COXpaHEHUsI CBOETrO 3J0POBbS U OKPY>KArOUIeHl NPUPOAHON Cpeibl, OCO3HABATH
OMACHOCTh BO3/JCHCTBUS HA >KUBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,
noHuMast cmbicn  nokazatens [IJIK, mnosicHATh Ha mnpumepax CrIocoObl
YMEHBUIEHUS U TPEIOTBpAICHHUs] MX BPEIHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIsl OOYYarOIIMXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSMHU 37J0POBbS: YMEHHUE
IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILECTB U
XUMHYECKUX SIBICHMUIA;
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JUISL CIENbIX W CIA0OBHUASIIMX OOYyYarolmMXCs: YMEHHE HCIOIb30BaTh

penbedHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaiing nns  3anucu
XUMUYECKUX GOpMYIIL.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

HaunmenoBanmue
pa3iesioB U TeM
NPOrpamMmMbI

KoaunuyecTBO 4acoB

KourpoJuabubie
Bcero P
padoThbI

IIpakTHyeckue
padoThI

JyexTpoHHbIe (HU(pOBbLIEL)
o0pa3oBaTe/bHbIE PeCypChl

Pasnen 1. TeopeTnueckue 0CHOBbI OPraHUYeCKOM XMMHH

1.1

[Ipenmer
OPraHUu4YeCKOu
xumuu. Teopus
CTPOEHHUS
OpraHUYEeCKHUX
coenuHeHuil A. M.
bytneposa

Uroro no pazaeny

Paznen 2. YrieBogopoanbl

2.1

IIpenenbuble
yTIE€BOAOPOABI —
AJIKaHbl

2.2

Henpenenbusie
yTJ1€BOAOPOABIL:
AJIKEHBI,
aJIKaIUEHBI,
AJIKUHBI

23

ApomMaruueckue
YTII€BOIOPObI
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ITpuponusie
HUCTOYHHUKHU

2.4 3 1 0
YTJIEBOJIOPOIOB U
uX rnepepadoTka
Hroro no pazneny 13

Pasznen 3. Kucaopoaconepsxkamue oprannyeckie coeJuHEHUs

3.1 Cruptel. Denon 3 0 0
AJNLIErunel.
19 Kap6oHnoBsie . 0 1
KHUCJIOTHI.
CroxHbIe 2(QUPBI
3.3 VrneBomasl 3 1 0
Hroro no pazneny 13

Paznen 4. Azorcoaepkamu

€ OPraHu4€CKue COCAUMHCHUS

AMUHEL
4.1 AMHHOKHCIIOTBHL. 3 0 0
benkn
Htoro no pazneny 3
Pa3znen S. BbicokoMmoJieKy/JIsIpHbIE COeIUHEHUS
51 IImacT™Macchl. ) 0 0
Kayuayku. Bonokna
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO
YACOB I1O 34 2 2
ITPOI'PAMME
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11 KITACC

HanmenoBanmue KosmuecTBo yacos
Ne JIeKTPOHHBIe (HH(POBHIE)
pa3aesioB U TeM KoHTpoJabHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NMPOrpamMmbl padoThI padoThI
Pa3znen 1. Teopernueckne 0CHOBBI XUMUM
CrpoeHue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuonuueckas
11 P 3 0
cucrema
XUMHYECKHUX
anemeHToB /[. U.
Menpeneena
Crtpoenue BeliecTna.
1.2 MHuoroob6pasue 4 0
BEIIIECCTB
XuMHU4ecKue
1.3 6 1
peaKIn
Uroro no pazaeny 13
Pasnen 2. Heoprannueckasi xummst
2.1 MeTanasl 6 1
2.2 HemeTamns 9 1
2.3 CBs3b 2 0

HCOPTraHNYCCKUX U
OpPraHN4YCCKUX
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BEIIIECCTB
Uroro no pazaeny 17
Paznen 3. Xumus v :Ku3Hb

3.1 XuMHS 1 )KU3Hb 4 0 0
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO 34 5 3
YACOB I10 [TPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne

~

Tema ypoka

KogunuecTBo 4acoB

Jlara
U3ydeHmust

DJIeKTPOHHbIE
uupposwie
oOpa3oBaTe/ibHbIE

pecypchbl

KonTpoJubHbIe

Bcero
padoThI

IIpakTH4eckune
padoThI

[IpenmeTt oprannyeckoin
XUMHH, ¢€ BOSHUKHOBCHHUE,
pa3BUTHE U 3HAYCHHUE

07.09.

Teopus crpoenus
OpraHNYeCKUX COCTMHEHUHN
A. M. bytieposa, e€
OCHOBHBIE ITOJIOKEHUS

14.09.

[Ipencrasnenue o
KJ1accupUKaIu
OpPraHMYECKUX BEILECTB.
Homenknarypa
(cuctemaTuyeckas) u
TPUBHAJIbHBIC Ha3BaHU
OpPraHUYECKUX BEIECTB

21.09.

AJIKaHBI: COCTaB U CTPOCHUC,
TOMOJIOTHYECKUH paa

28.09.

Merad u 3TaH —

05.10.
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MPOCTEUIINE MPEJICTABUTETN
AJIKAaHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

12.10.

OTWIEH U TPOMWICH —
MPOCTEUIINE MPEJICTABUTETN
AJIKEHOB

19.10.

[TpakTuueckas padota Ne 1.
«[lomyueHue sTHICHA U
W3yYEHHUE €r0 CBOHCTBY

26.10.

Brrunciaenus no YpaBHCHUIO
XHUMHYECKOU PCaKIU

09.11.

10

Ankanuensl. byraauen-1,3 u
MeTunOyTaaueH-1,3.
IlonmyuyeHue CHHTETUYECKOTO
KayuyyKa U Pe3UHbI

16.11.

11

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTUYECKUH DS,
AneTuieH — npocTeimuni
[IPE/ICTaBUTENb AJIKHHOB

23.11.

12

ApeHsbl: 6EH30J U TOTYOII.
TOKCHYHOCTH APEHOB

30.11.

13

I'emeTnyeckas CBsA3b
YIJIEBOAOPOIOB,
MPUHAJIEKAINX K
pa3IMYHBIM KJIACcCaM

07.12.
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14

[IpupoiHBIE HICTOYHUKHI
YIJIEBOAOPOJOB: MPUPOIHBII
ra3 ¥ onyTHbIe He(PTIHbIE
ra3pl, He()Th U MPOTYKTHI €€
nepepaboTKH

14.12.

15

[IpupoiHBIE HICTOYHUKHI
YTJIEBOIOPOAOB: IPUPOIHBIN
ra3 1 NOITyTHbIE HEPTSHbIE
rassl, HeTb ¥ MIPOAYKTHI €€
nepepaboTKH

21.12.

16

KonTponbnas pabota mo
pasneny «YTJIeBOIOPOIbI»

28.12.

17

[IpenenbHbIe OAHOATOMHBIE
CHUPTHI: METAHOII U 3TAHOIL.
Bonopoanas cBsi3b

18

MHOroaToMHEIE CIIMPTHI:
OTUJICHTJIMKOJIb U INIMICPHUH

19

@DeHOII: CTPOCHUE MOJIEKYIIBL,
¢busnvecKne 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHUE

20

Anpaeruabl: GopMahIaeTH T
U anetanpaerug. Aueron

21

OnHOOCHOBHBIE MPE/IETIbHbIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAasl U YKCYCHas

22

[IpakTnueckas pabora Ne 2.
«CBoiicTBa pacTBOpa
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YKCYCHOHM KHCIIOTBD)

23

CreapuHoOBas U OJICMHOBAsI
KHCJIOTBI, KaK
NpeaACTAaBUTCIIN BBICHIUX
KapOOHOBBIX KUCIIOT

24

ana KaK COJIN BBICIIINX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEe NEeHCTBUE

25

CroxHble 3¢upbl Kak
IIPOM3BOJIHBIE KapOOHOBBIX
KHUCIIOT. ' Maponu3 ClI0KHBIX

2(upoB

26

XKwupsl: rTugponus,
IpUMEHEHHeE,
OMOJIOTHYECKasl POJIb )KUPOB

27

VYrieBodsl: COCTaB,
KIIacCU(UKAIIUS.

Baxwuerime npencraBuTenu:

TIII0K03a, (PpyKTO3a,
caxaposa

28

Kpaxman u nemnronosa kak
IIPUPOJAHBIE ITOJUMEPBI

29

KonTponbnas padota no
pazneny
«Kucnopoaconepxkaiue
OpPraHMYECKUE COSTUHEHUSI»

30

AMMHEBI: METHIIAMHH U
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AHWJINH

AMHMHOKHCIOTHI KaK
aM(poTepHBIC OPTaHUYECKHE
31 COCIMHCHHS, UX
OMOJIOTHYECKOE 3HAUCHHE.
IlenTuaer

benku kak npupoaHbIe
32 | BBICOKOMOJIEKYJISIPHBIE
COCTMHEHHS

OCHOBHbBIE IOHATHS XUMUHU
33 | BBICOKOMOJIEKYJISIPHBIX
COCTUHEHUN

OcHoBHBIC METOABI CHHTC3a

34 BBICOKOMOJICKYJISIPHBIX

coequHeHuit. Ilnactmaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 2 2
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11 KITACC

N

~

Tema ypoka

KoanuyecTBo yacos

KonTpoJubHbIe
padoThI

IIpakTHyeckue

Bcero
padoThI

Jlara
H3y4YeHUus

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUAYECKUI JIEMEHT. ATOM.
DnexTpoHHass KOHPUTYpaLus
aTOMOB

07.09.

[Iepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKHUX deMeHTOoB JI. .
MenneneeBa, nx CBS3b C
COBPEMEHHOM TEOPUEHN CTPOEHUS
aTOMOB

14.09.

3aKOHOMEPHOCTH U3MEHEHUS
CBOf/iCTB XUMHWYCCKHUX BJICMCHTOB U
MX COEIMHEHUH 110 Tpynmnam 1
nepuogaM. 3HaYEHUE
MEePUOIUYECKOTO 3aKOHA U
CHCTEMBI XMMHUYECKHUX DJIEMEHTOB
.. MenneneeBa B pa3BUTHH
HayKH

21.09.

CtpoeHue BelecTBa. XUMHYECKast
CBsI3b, €€ BUJIBI, MEXAHU3MBI

28.09.
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00pa3oBaHMs KOBAJCHTHOU CBSI3H.
Bopopoanas cBsizb

BanentnocTs.
DIEeKTPOOTPULIATEITLHOCTb.
Crenens okucieHus. BemniecTsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHUS

05.10.

ITonsarue o AUCTICPCHBIX CUCTEMAX.
HMcTunHBIC M KOJIIOUIHBIC
PaCTBOPHI. MaccoBas JOJIA
BCIIICCTBA B paCTBOPC

12.10.2

Knaccudukaius 1 HoMeHKIaTypa
HEOPTaHUYECKUX COCTUHEHUM.
I'enetnueckas cBs3b
HEOPTraHWYECKHUX BEIECTB,
pa3IMYHBIX KJIACCOB

19.10.

Krnaccudukanus XuMuaecKkux
peaKunii B HEOPraHUYECKOU U
OpraHUYECKON XUMHUH. 3aKOH
COXpaHEHHUs MaCChl BEIECTB;
3aKOH COXpaHEHUs U MIPEBPAICHHS
SHEPTUU MPU XUMHUUECKUX
peaKIMsIX

26.10.

CxkopocTts peakiuu. O6paTumbie
peakuun. XuMU4eCcKoe
paBHOBECHE

09.11.

ITpakTrueckas padorta Ne 1.

16.11.
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«BrusiHue paznuvHbIX (GaKTOPOB
Ha CKOPOCTh XUMHUYECKOU
pEeaKI

DIEeKTPOUTHYECKAs
muccormanus. [Tonstue o
BOI0pOJHOM Mokazarene (pH)
pacTBopa. Peakiun nonHoro
obmeHa. ['maponn3 opraHmuecKux
Y HEOPTaHWYECKUX BEIIECTB

23.11.

OxucCIuTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.
[TonsiTne 00 AMeKTpOIN3E
pacIuIaBoB U PaCTBOPOB COJIEH

30.11.

KontponsHas pabota no pazaeny
«TeopeTnyeckue OCHOBBI XUMHI»

07.12.

MerTaibl, uX MOJI0KEHHE B
[Iepuonnueckoii cucreme
XUMHYECKHUX deMeHTOB JI. .
MeneneeBa 1 0COOEHHOCTH
cTpoeHwus aromoB. O01ue
(du3nyecKue CBOMCTBA METAJJIOB

14.12.

CIuiaBbl METAJJIOB.
DIEKTPOXUMHUIECCKUN P
HaIPsDKEHUN METaJIOB

21.12.

XUMHUUYEeCKHEe CBOMCTBA
BaXHEHMIINX METaIOB (HaTpHii,
KaJIii, KaJbIIU, Mardui,

28.12.

[IOKYMEHT MOATMWUCAH 3IEKTPOHHOM MOANUCHIO

MYHULUUNAJNIbHOE BHO)KETHOE OBLLLEOBPA3OBATEJIbHOE
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ITIOMHUHHI) U MX COeTMHEHUI

XUMHUYECKUE CBOMCTBA XpoMma,
MEIU U UX COCIUHECHUHN

O M |~q =

XUMHYEeCKHE CBOMCTBA ITMHKA,
JKese3a M MX COeqUHEHMI

—_—

[TpaxTrueckast paborta Ne 2.
"Pemenue skcepuMeHTAIbHBIX
3agady mno reMe «Metauie"

HemeTtamnel, MX MONOKEHNE B
[lepuoauueckoii cucteme
XHUMHYECKHUX d1eMeHTOB JI. .
MemnaeneeBa 1 0COOEHHOCTH
CTPOEHHUSI ATOMOB

[

dusnyeckue CBOKUCTBA
HEMETAJIIOB. AJIOTPONHS
HEMETAIJIOB (Ha MpUMepe
KHCIIOpOJ1a, cephl, hocdopa u
yIIeposa)

XuMHYecKHe CBOMCTBA TAJIOTCHOB,

Cepbl U UX COCTMHEHUN

XnMHnyeckrue CBOMCTBA a30Ta,
docodpa u X coeTMHCHUN

XUMHUYECKUE CBOMCTBA yIJIepo/a,
KPpEMHHA U UX COGI[PIHGHI/IFI

[IpuMmeHeHre BaKHEHUIIINX
HEMETAJJIOB M MX COCJIMHEHUH

[NOT LU, T 'O ) (R SN (O AUS IS (O B | \S I \S)

O00011eHNEe U CUCTEMATU3AIIHS
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3HaHui 1o TeMe «Hemerambny.
Brruncnenus no ypaBHeHHUIM
XUMHYECKUX PEaKIui 1
TCPMOXUMHNYCCKHUC pvaéTI)I

[TpakTruueckas padota Ne 3.
«Penienne 3KkcrepuMeHTaIbHbIX
3azay no teme "HemeTtamin!"»

KoHnTponbHas paborta 1o Temam
«Metamiaey n «HemeTramisn)

HeOpFaHI/I‘IeCKI/Ie U OPTraHUYCCKHUC
KHUCJIOTHI. HeOpraHI/I‘ICCKI/Ie )51
OPraHu4YCCKUC OCHOBAHUS

AmMoTepHbIe HEOpTraHUYECKHE U
OpraHUYECKUE COCANHEHUS.
I'eneTnyeckas cBsA3b
HEOPraHWYECKUX U OPraHUYECKUX
BCILIECTB

Poine xumun B obecrieueHNH
9KOJIOTMUYECKOM, SHEPreTHYECKON U
NUILIEBOW O€30MaCHOCTH, Pa3BUTUHU
MeTUITTHBI

[IpencraBnenust 06 oOmuUX
HAyYHBIX MPUHIIATIAX
MPOMBITIIUIEHHOTO MOTYYEHUs
BaXKHEUIIINX BEIIECCTB

Yenosek B MUpE BEUIECTB U
MaTepHaJIoB
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3
4 XUMUA U 300pOBbE YEIOBEKA 1 0 0

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 3 2 3
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOAUYECKHE MATEPUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MOANUCHIO

MYHULUUNAJNIbHOE BIO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 20.10.24 13:11 Ceptudukat 420BD513CD80ECE30161F86369A75007
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