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HNOACHUTEJIBHAS 3AIIUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexnepanuu», TpeOOBaHUN K pe3yibTaTaMm
ocBoeHUsl (eaepanbHON 00pa30BaTENBHON MPOrPaMMbI CpPEAHETO O0OIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  yd4eOHOro mpeaMera «XuUMHsS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEEICHUIO
oOmel crpateru OOy4YEHHs, BOCHUTAHUS W Pa3BUTHS  OO0ydaromIUXcCs
cpeacTBamMu ydeOHOro mpeamera «Xumus» st 10—11 kiaccoB Ha 6a3zoBom
YPOBHE  COCTaBWJIM  KOHIenTyaidbHble monoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOy4YEeHUs U
TpeOOBAHMIA K YPOBHIO MOATOTOBKH BBITYCKHHUKOB.

XUMHYECKOE oOpa3oBaHue, NOJIy4aeMOoe BBIITYCKHUKAMH
00111€00pa30BaTEeIbHON OpPraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3oBaHHOCTU. OHO CIYXHUT 3aBEPIIAIOIIMM JTAalOM peaju3aldd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIIHUX
LEJIOCTHOM CHCTEME XMMHYECKOro 0O0pa3oBaHUs. OTH IEHHOCTH KAaCAarOTCS
MMO3HAHUS 3aKOHOB NPHUPOAbL, (POPMHUPOBAHUS MHUPOBO33PEHUS H OOLIEH
KyJbTYpbl 4YEJIOBEKa, a TaKKe SKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOJHON cpenie. Peanuzyercs xumMuueckoe oOpazoBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
yueOHOro mnpeaMera «XUMHUS», COAEpKAHWE M TMOCTPOCHHE KOTOPOIo
OnpeeseHbl B MPorpaMMe Mo XMMUU € YYETOM cneuu(UKUd HAyKd XUMHH, €€
3HAYEHHUS B IO3HAHUU NPUPOJbI U B MAaTEPUATBHON KU3HU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX 1eNel MW NPUHLMUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEeMbI cpefaHero oomiero oOpa3oBanusi B  Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOjb B
COBPEMEHHOW IMBWJIM3allMM, B CO3JaHMM HOBOM 0a3bl MaTepHATbHON
KyJabTypbl. OHa BHOCUT CBOM BKJIaJg B (OPMHPOBAHHE pPaLMOHAIBHOTO
HAay4YHOIO  MBIIUIEHUS, B CO3JlaHHE IIEJIOCTHOTO MpEACTaBIeHUs 00
OKpYXalollleM MHpE KaK O €IUHCTBE MPUPOJbl M 4YEJIOBEKa, KOTOpOe
dopMupyeTcss B XMMUM Ha OCHOBE IIOHMMAaHHS BELIECTBEHHOI'O COCTaBa
OKPYKAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3M MEXKYy CTPOCHHEM BEIECTB, UX
CBOMCTBAMHU U BO3MOXKHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aUMOJEHCTBYSI C APYIMMH €CTECTBEHHBIMHU HAayKaMH, XUMUS
CTajla HEOThEMJIEMON YacCThbIO MHUPOBOW KYJBTYPbl, HEOOXOJUMBIM YCIOBHEM
YCHEIIHOTO TPYyJla U MU3HM KaXI0oro wieHa obmiectBa. CoBpeMEeHHas XUMHUS
KaK Hayka co3ujaTelnbHas, Kak HayKa BBICOKMX TEXHOJOIMH HampaBlieHa Ha
peuieHre riao0adbHBIX MPOOJEM YCTOMYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTUYECKOM, THUIIEBOM, HKOJIOTMYECKOW O€30MacHOCTH H
OXpaHbl 310POBbSI.

B cootBeTcTBUMM C OOIIMMH LEISIMH M MPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 xkmaccel, 0a3oBbIi



YPOBEHb M3y4YEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO
MOJATOTOBKY  OOy4YalolIuxcs,  HEOOXOIMMYI0 UM i BbIPaOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCHEIIHOIO BKJIIOYEHHS B JKHU3Hb COLUYMA,
MPOJIOJDKEHUST 00pa3oBaHHWS B Pa3MYHBIX O0JAcCTIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMMEM.

CocTaBnsromuMu - ipeaMeTa  «XUMHsD SBISIIOTCS  0a30Bble  KypChbl —
«Oprannueckast xumus» u «OOIIasi U HEOpPraHUYECKas: XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEP/KaHHUSI KOTOPBIX SIBJISIFOTCA OCHOBBI 0a30BOM HayKH:
cUCTEeMa 3HaHUM MO HEOPTraHUYECKOW XUMUU (C BKIIFOYEHUEM 3HAHUU U3 00111ei
XUMHUH) U OpraHndeckoil xumun. @opMuUpoBaHUE JAHHOW CHCTEMbI 3HAHUU TIPU
M3YYEHUU TpeAMeTa O0ECrneYrMBaeT BO3MOXHOCTb PACCMOTPEHHUS BCETO
MHOT000pa3usl BEIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxkanusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XuMus» cHopMuUpoBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TMOJXO0Jla K H3YUYCHHUIO Y4eOHOro marepuaia U oOyCJIOBJICHA
HUCTOPUYECKH OOOCHOBAHHBIM  PAa3BUTHEM 3HAHUW HA  ONPEIACIEHHBIX
TEOPETUYECKHX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHHI, a TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHX U 3JIEKTPOHHBIX
MPEACTABICHU O CTpoeHuu BemiecTB. CBeAeHUs 00 H3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3BUTHM — OT YIJIEBOJAOPOJIOB JO CIIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHA. B Kypce opraHudeckol XuMHH
MOJIy4alOT pa3BUTHE C(OPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsI TEPBOHAYAJIBHBIE TMPEACTABICHUS O XHUMHUYECKOW CBS3H,
KJIACCU(PMKAMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BELIECTB OT
UX CTPOEHUS, O XUMUYECKON pEeaKIuu.

[Tog HOBBIM yrioM 3peHuss B HpeaMeTre «XHUMHsS» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs H3Y4YEHHBI Ha YpOBHE OCHOBHOIO 0O0IEro oOpa3oBaHUs
TEOPETUYECKH MaTepuan U (AKTOJOTMYECKHUE CBEIEHHUS O BEIIECTBAX U
XUMUYECKOUN peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0I1ast 1 HeopraHuvecKas
XUMUS» 00YyYarolUMCs MPEeAO0CTaBIAECTCd BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJIMYECKOT0 3aKOHA C OOLIETEOPETUYECKHMX W  METOAO0JOTMYECKHUX
MO3ULIUN, TIIy0)Ke MOHATh UCTOPUUECKOE U3MEHEHHE (PYHKIUN 3TOr0 3aKOHa —
oT 00o0MIatomel 10 OOBACHSIONICH U MPOrHO3UPYIOLIEH.

Enunas cucremMa 3HaHMH O BaXKHEMIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHUHU, CBOMCTBAX M MPUMEHEHUH, a4 TAKKE O XMMUYECKHX PEaKLHUSIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnojHsercs B Kypcax 10 m 11
KJIACCOB 3JIEMEHTaMHU COJEPX aHUSl, HMEIOIHUMH KYJIbTYPOJOTUYECKHN U
NPUKJIAJAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B MO3HABATEIbHOU U
PAKTUYECKON JEATENHHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKECHHUSI
K Tpolleccy TBOpYECTBA B OOJACTH TEOPUU M MPAKTUYECKUX NPHUIIOKEHUM
XUMUHU, T[IOMOTAIOT BBIYCKHUKY OpPUEHTHUPOBAThCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMbIX MpoOJeMax, CBA3aHHBIX C XHUMHEH, KPUTUYECKU
OCMBICTTUBATh HMH(MOPMAIMI0O W TMPUMEHATh €€ IS TONOJHEHUS 3HAHWM,
pEelIeHUs] MHTEIUICKTYalIbHBIX M SKCIEPUMEHTANbHBIX HCCIIEI0BATEIBCKUX
3amad. B nenom coaepkanue yueOHOTO mpeaMera «XUMHs JaHHOTO YPOBHS
U3Y4YEHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHUE Yy  OOy4YAIOLIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUs (PUITOCO(PCKUX HAEH, TaKUX KaK:
MaTepUaIbHOE  E€JUHCTBO HEOPraHMYECKOTO U  OpPraHU4YecKoro Mupa,
00yCJIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM M CTPOECHUEM, [I03HABAEMOCTh



MIPUPOJHBIX SBJICHUNA IyTEM SKCIEPUMEHTA M PELICHUS MPOTUBOPEUHIA MEXITY
HOBBIMHU (haKTaMU U TEOPETHUECKUMHU MPEMOCHUIKAMHU, OCO3HAHUE PO XUMUHU
B PCIICHUU OKOJIOTMYECKHUX TMpobieM, a Takke MpolieM cOepexeHus
DHEPreTUYECKUX PECYPCOB, CBIPbS, CO3JaHUSl HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B miaHe pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHS W COLMAIA3ALUU
oOy4Jaronuxcsi TPUHATHIE TPOrPAMMONM MO XMMHH IMOAXOAbl K ONPENEICHUIO
COJIep’KaHUsI W TOCTPOSHHUS TpeaMeTa MpeayCMaTpUBAOT (OpPMHUpPOBaHUE
YHUBEPCAJIbHBIX YYEOHBIX JEUCTBUH, HMEIOIIUX 0a30BO€ 3HAYCHHE JIs
pPa3IMYHBIX BHUJOB JIEATEIBHOCTH: pEIICHUs MpoOjeM, MOWCKa, aHalu3a H
oOpaboTku  wH(MOpMAIMK, HEOOXOAWMBIX [JII MPUOOPETEHUS  OIbITa
MIPAKTUYECKOM M MCCIIEIOBATEIbCKOM JIEATEbHOCTH, 3aHMMAIOUIEH Ba)kKHOE
MECTO B IO3HAHUU XUMUHU.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHEro oO0mero o0pa3oBaHus, MOpU
ONpENEICHUN COAEPKATEIBHOW XapaKTEPUCTUKH IEJe M3y4eHHUs MpeameTa
HaIlpaBJICHUEM MEPBOCTEIIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPU3HAETCH
dbopMupoBaHHE OCHOB XHUMHYECKOM HayKHM Kak oOO0JIACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTHYECKOW JEATETbHOCTH YEJOBEKa M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOIMYECKOM TOYKM 3PEHHUS TaKOU
MOAXOA K OIpEACNICHUIO MeJied U3y4YeHUs MpeaMeTa SBISETCS BIOJHE
ONpPaB/IaHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUs TJAaBHBIMU LIEJSIMA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (¢GopMuUpPOBaHHE CHUCTEMbl XHUMHYECKMX 3HAHUWA Kak BakKHEHIIeH
COCTABJISIIOLIEH E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpOM JIeKaT KIIOYEBbIE MOHATUSA, (yHAAMEHTAIbHBIE 3aKOHBI M
TEOpUH XHMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE M MOHUMaHUE
CYLIHOCTH JIOCTYNHBIX OOOOIIEHHII MHPOBO33PEHYECKOIO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XMMHYECKUX pEeaKIuil, HEOOXOIUMBIX IS
NpUOOpPETEHUS YMEHUM OPUEHTHPOBATbCA B MHPE BEIIECTB U
XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HH;

e pa3BUTHE YMEHUH U CNOCOOOB JACATENBHOCTH, CBSI3AHHBIX C
HaOMIOACHUEM UM OOBSICHEHMEM  XHMHUYECKOrO0  SKCIIEPUMEHTA,
coOJIF0ICHUEM TMPpaBWII 0€30MacHOTO 0OpAIlleHHS C BEIlIECTBaAMHU.

Hapsiny ¢ sTuM, coxaepxkaTenbHas XapakTepuUCTUKa LieJied W 3a1ay
U3Y4YEeHHS MpeAMETa B MPOrpaMMe MO XUMHHM YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBMM C HOBBIMU TPUOPUTETAMH B CHUCTEME CPEIHEro OOIIero
oOpazoBanusi. CerofHsi B MpEenolaBaH XUMUU B OOJIbIIEH CTENEHU OTAAETCS
OPEeANnoYTeHUE  MPAKTUYECKOM  KOMIIOHEHTE  COAEpKaHud  OOydeHHs,
OPUEHTHPOBAaHHOM Ha TMOJTrOTOBKY BBIMYCKHMKA 001Ie00pa3oBaTeIbHOM
OpraHu3allui, BiaJCIOlIEero He HabopoMm 3HaHUW, a (QYHKIHMOHAIBHOU
IPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUs 3HAHUI
U IPUMEHEHUS UX B pEajbHOM JKU3HU JJIs PEIICHUS MPAKTUYECKUX 3a/1au.

B cBsi3u ¢ 3TUM npuU U3y4YEHHM MpeaMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaUYEHHE MPUOOPETAIOT TAKKE LIEJIU U 33]1a4H, KaK:

aganTanus OOy4YaroIIMXCs K YCIOBUSM JMHAMHYHO pPa3BUBAIOLIErOCA
Mupa, (OPMUPOBAHME WHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, T'OTOBOM K



caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHUEM,;

dopMmupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIINI), UMEIOIINX YHHMBEPCAIbHOE 3HAUEHUE MJS PA3IMYHBIX BUIOB
NEATEeNIbHOCTU:  pelleHus mpoOJjeM, TOUCKa, aHaiu3a U 00pabOTKH
uH(bOpMallK, HEOOXOAUMBIX Ui NPUOOPETEHUS OIbITa ACSITeIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHH, a TaKXkKe AJs OICHKHU C
MO3UINI  IKOJIOTUYECKOM O€30MacHOCTH XapakTepa BIHWSHHUSA BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEAY;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0y4YarIMXCsA: CIOCOOHOCTU CaMOCTOSTENIbHO NPHOOPETATH
HOBBIC 3HAaHWS MO XHUMHH B COOTBETCTBHM C >KU3HEHHBIMH MOTPEOHOCTIMH,
MCIIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJIOTMH MJIs TIOMCKAa U
aHanu3a Yy4yeOHOW UM HAYYHO-TIONMYJIAPHOHM HMH(POpMAlUA XHUMHYECKOrO
COJIEpKaHUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYaIONIUXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HAOMI0AaTebHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEICHIUN XUMUYIECKOTO IKCIIEPHUMEHTA;

BOCIIUTaHHE y OOydalIMuxcd YOeXKIEHHOCTH B T'yMaHUCTHYECKOU
HAINPABIEHHOCTH XMMHHU, €€ BXKHON pPOJM B PEUICHUH TJIOOANBHBIX MPOoOIeM
paIoOHaIBHOTO MPUPOAOIIOIB30BAHNS, TOTIOTHEHHS YHEPTETUUECKUX PECYPCOB
M COXpaHEHHs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOLIEHUS K TPHPOJE M CBOEMY 3/J0pPOBBIO, a TakKke
MPUOOPETEHHUST OMbITa HCIOJBb30BAHMS TIONYYCHHBIX 3HAHWHA JUISI TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yudeOHOM muiaHe cpeaHero oOmiero oOpa3oBaHUsl MPEAMET «XHUMUSDH)
0a30BOr0 ypOBHS BXOAWT B COCTaB MpeaMeTHOW obmactu «EcTtecTBeHHO-
HAyYHBIC TTPEIMETHI.

OO0miee yucao 4acoB, OTBEAEHHBIX IS U3YYEHUs XUMHUU, Ha 0a30BOM
YpOBHE CpeaHero oomero oopa3oBanus, coctarisieT 68 yacos: B 10 kimacce — 34
gyaca (1 wac B Hememwo), B 11 kmacce — 34 yaca (1 wac B Hememo).



COJAEPXAHME OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYECKON XMMUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B ITOJyYECHHH HOBBIX BEIECTB U MATEPHUAIOB. T€OpHUSA CTPOCHUS OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(dopMyIbl OpraHndecKuX BemiecTB. ['oMmornorus, uzomepus. XuMHUYECKasl CBSI3b
B OPraHUYECKHUX COEIMHEHUSIX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue 0 KJIacCU(UKALIUU OPraHWYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4YecKas) U TPUBUAJIbHBIC
HAa3BaHMS BAKHEUIINX MIPEACTABUTENEN KJIACCOB OPTAHUYECKHUX BEIIECTB.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB M WX MPEBPALCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAaHHUE JAEMOHCTPALMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHUYECKUX
BEIIIECTB MIPU HarpeBaHuu (IJIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJOTHYECKMU pAx. MertaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIyUEHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUN PAN. DTUIIEH U MPOIUIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUA, TATOTEHUPOBAHUSA, TUIpaTallMd, OKUCIEHUS H
MOJIMMEPHU3AIIIH ), TOTYYEeHUE U IPUMEHEHHE .

Ankaauensl: Oytaauen-1,3 u metundyraauen-1,3: cTpoeHue, BaxHEHIINE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun). [Tomy4yeHue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH ps.
ALIETWIIEH — TIPOCTEMIIMM TMPEACTABUTENDL aJKHMHOB: COCTaB, CTPOEHHE,
¢uznueckue M XUMHYECKHE  CBOMCTBAa  (peakuuu  TUJIPUPOBAHMS,
raJIOrTeHUPOBAHMUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHUE.

Apensl. benzoun: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA
(peakuu TaJoreHUpOBAaHUS W HUTPOBAHMS), MOJIyYEHUE W TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, uzuueckue u Xumuyeckue ceorcmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), noayueHue u npumeHnerue. TOKCUUHOCTb
apeHoB. |'eHeTHYecKkasl CBA3b MEXKIAY YIVIEBOAOPOAAMH, NMPUHALIEKAIIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKM YIriaeBOAOpOAOB. IIpupoaHbIi Ta3 U MOMyTHBIE
HedTaubie Ta3pl. HegTh u e€ npoucxoxaenue. Cnocodbl nepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHYECKUH, KAaTalMTUYECKUi), muposn3. IIpoayKTsl
nepepaboTKM He(pTH, HMX TNPUMEHEHHE B NPOMBIIUIEHHOCTH U B OBITY.
KameHnHblii yroiaps 1 IpoayKThl €ro nepepaboTKH.

OKCnepruMEeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
O3HAaKOMJIEHHWE € OO0pa3laMy IUJIAaCTMACC, KaydyyKOB M PE3UHBI, KOJUICKIIMH
«Heptp» u «Yromb», MOJIETUPOBAaHHE MOJEKYJ YIJIEBOAOPOIOB U
raJIOT€HONPOU3BOAHBIX, IPOBEJCHUE NPAKTUYECKOW palboThl: MOJy4YEHUE
ATUJICHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnrlie 3agaun.




Bbluucienuss 1mo ypaBHEHUIO XMMHYECKOW peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEUIECTB HWJIM MPOAYKTOB
peakiun).

Kuciaopoacoaepxamme opranudeckue coeJHHECHUS

[IpenenbHble ONHOATOMHBIE COHMPTHI. METAaHOA W 3TaHOJ: CTPOCHHE,
¢usznyeckue M XUMHUYECKHME CBOWCTBA (pEakluu C aKTUBHBIMH MeETaJJIaMH,
raJIOreHOBOJOPOJaMH, TOPEHHE), NMPUMEHEHHE. BOJOpOIHBIE CBS3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOJIa U 3TaHOJa Ha OPTaHU3M YEJIOBEKa.

MHoOroatroMHbl€ CHUPTHL. OTHIECHIVIMKOJIb W [JIHMIEPUH: CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (B3aMMOJEUCTBUE CO MICTOYHBIMU
METaJUIaMH, Ka4eCTBEHHAsl Peaklhsi Ha MHOTOaTOMHbIE cIUpThI). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIS.

@DeHOoI: CTPOCHHE MOJICKYJbI, (PU3NUECKHEe W XUMHUUYECKHE CBOMCTBA.
Toxkcuunocth penouna. [Ipumenenue penona.

Anbneruapl U Kemonvl. Dopmanpaeru, aneTadbJIeTUul: CTPOCHUE,
(u3nuecKrue U XMMUYECKUE CBOMCTBA (PeakUUyd OKUCIEHHUS U BOCCTAHOBJICHHS,
KaueCTBEHHbIEC PEAKLIUN), IOJyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpelieTbHbIE KapOOHOBBIE KHCIOTH. MypaBbuHas U
YKCYCHasl KUCJIOThI: CTpOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius ASTepuUKalMM), T[OJy4YeHUEe H
npumeHeHue. CTeapuHoBask U OJICMHOBAsI KUCIOTHI KaK MPEJACTABUTEIN BBICIIMX
KapOOHOBBIX KHUCJIOT. MbIJa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE IEUCTBHE.

Cnoxsble >QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbIX 3pupoB. Kupel. ['mapomus xupos. IlpuMeHeHue KUpOB.
buonornueckas poJib :KUPOB.

VYraeBoawl: coctaB, Kiaccupukanus YrieBogoB (MOHO-, JHU- W
nonucaxapunabl). [roko3a — mpocTedmmii MoHOcaxapua: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, (PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcuiom meau(1l), okucnenne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAX0XK/IEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemntono3a kak npupoaHbie nonumepbl. CTpoeHHe Kpaxmaia u
Hesuono3bl. PU3MUECKME W XMMHUYECKHME CBOWCTBA Kpaxmayia (THAPOIIH3,
KaueCTBEHHAs pEeaKIUs C HOJIOM).

DKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB U WX MPEBPALLCHUN:
poBe/ieHne, HaOM0IeHHEe U OMUCaHUE JEMOHCTPALIMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAU€CTBEHHbIC PEAKLMUA OJHOATOMHBIX CIUPTOB (OKUCIEHUE 3TAHOJA
okcugoM Meau(Il)), MHOrOaTOMHBIX CIUPTOB (B3aUMOCHCTBUE TIMIEPUHA C
rugapokcugom Meau(Il)), anpaernmoB (OKHUCIEHHE aMMHAYHBIM PACTBOPOM
okcuna cepedbpa(l) m rumpoxcumom memau(Il), B3aumojelcTBUe Kpaxmana ¢
MOJIOM), TPOBEACHHE MPAKTUYECKOM pabOThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

PacuéTnrblie 3anaumn.

Boluucienuss mo ypaBHEHUIO XMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOTO BEIIeCTBAa WJIM MPOJAYKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OAHOTO M3 MCXOJHBIX BEUIECTB WJIM MPOAYKTOB
peakiun).

A3zoTcoeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKUCIOTBI ~ Kak  aM(OTEpHble  OpPraHMYECKUE  COCIUHEHMUS.
dusnyeckue U XMMUYECKHUE CBOMCTBA aMUHOKHCIIOT (Ha NMpUMEpPE IIIMIMHA).
buonornyeckoe 3HaueHNEe aMUHOKUCIIOT. IlenTusl.



benku kak MpupoJHbIE BHICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOPUYHASI U TPETUYHAs CTPYKTypa OENKOB. XMMHUYECKHE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

DKCHepUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
HaOJIIOEHUE U ONHUCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATYpAls OEJIKOB
IIPY HAarpEBaHWUH, IBETHBIE PEAKIIUU OEIIKOB.

BbicokoMouieKyJIsipHbIe COeIMHEHUSI

OCHOBHBIE TOHATHS XHUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHHIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJMMEpPU3AINHN, CPEAHSISA
MoJIeKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — IOJIMMEPHU3ALIHS U ITOJTUKOHACHCAIHS.

DOKCnepruMEHTAIbHBIE METOAbl M3YyYEHHs BEIIECTB M WX NPEBPALLCHUN:
O3HaKOMJIEHWE ¢ oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBS3H.

Peasmzannss MeXnpeIMETHBIX CBA3€H NPU HU3YYEHUH OPraHUYECKOU
xumMun B 10 Kjacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX MOHITHI, TaK W MOHATHH, SBISIOIIMXCA CUCTEMHBIMHU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4dHbId (HaKT,
TUI0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiaccUu(pUKauus, NepUOAUYHOCTD,
Ha0II0eHUE, U3MEPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE.

®uzuka: wmarepus, DJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUIN ypOBEHb, BEIIECTBO, TEIO0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

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

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHMS,
MOIOIIME CPENCTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHUE Mpenaparsl, MaTepHabl
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMHUA

Teopernyeckue OCHOBbI XUMHH

XAMUYECKHN DJIEMEHT. ATOM. Sapo artoma, H30TONBL. DJIEKTPOHHAsS
000J109Ka. DHEPreTUIECKUE YPOBHH, MIOAYPOBHU. ATOMHBIC OpOHTaH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH pachpe/esieHrs AJIEKTPOHOB IO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. IIEKTPOHHAS KOH(UTYpAIIHsI ATOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XUMHUYECKUX
snemeHTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H
[lepuomnueckort cucreMbl xumudyeckux d3neMeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOW TEOpHEN CTPOCHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB M O0O0pa3yeMbIX MMM TMPOCTHIX U CIIOKHBIX
BEIIECTB IO TpynmnaM W NepuojaM. 3HAYCHUE NEPUOJUYECKOTO 3aKOHA B
pPa3BUTHHU HAYKHU.

Crpoenne BemecTBa. XHMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJsIpHAs U MOJIApHAs, HOHHAsI, MeTajuInyeckasi). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-



akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO W HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMUECKON PEIIETKY.

[TonsTie 0 nucnepcHbIX cucTeMax. MICTUHHBIE M KOJUTOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B pacTBOPE.

Knaccudpukanums  HEOpraHMYEeCKHMX  COCIUHEHUH. Homenknarypa
HEOPraHMYECKUX BEIIECTB. | €HeTHYecKas CBs3b HEOPTAaHMYECKUX BEUIECTB,
MPUHAIIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumudaeckass peakmus.  Kiaccudukanus XUMHUYECKHX peaknuid B
HEOPraHMYECKOW U OPraHMYeCKON XMMHUU. 3aKOH COXPAHEHHSI MaCChl BEIIECTB,
3aKOH COXPAaHEHHs U PEBPAIICHHS SHEPTUU [PU XUMUYCCKUX PEAKLHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT PAa3JIM4YHbIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DakTOpbl, BIUAIONIME Ha
COCTOSIHME XUMH4YeCKOro paBHoBecus. [ [punnun Jle [larense.

OnekTpoiutuueckas aucconuanusi. CuiibHbie W CiiaOble 3JIEKTPOJIUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAs, HEUTPAIIbHAS, IIEJIOYHAS.

OKHUCAUTETBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCNEPUMEHTAIBHBIE METOJbl U3YYEHHUSI BEIIECTB M HMX IPEBPAIICHUM:
neMoHcTpanus Ttadnun «llepuonnueckas cucreMa XUMHUYECKUX AJeMEHTOB /Jl.
N. MenaeneeBay, u3ydeHrue Mojielield KpUCTANIMUYECKUX PEIIETOK, HAOII0ICHHE
W ONHUCaHUE JACMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3ji0KEeHHE
IIEPOKCHIA BOAOpPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEACIECHUE CPEIbl
pPacTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO HHIMKATOPa, PEaKUUn
MOHHOTO 0OMeEHa), MPOBEJACHUE MPAKTUUECKON padoThl «BiusiHue pa3iuyHbIX
(aKTOpPOB Ha CKOPOCTh XUMHUYECKOU PEAKLINI.

Pacuérnbie 3anaum.

Pacuétsl 1O ypaBHEHUAM XHUMHYECKUX pEaklvii, B TOM 4YHUCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C MCIOJIB30BAHUEM MOHSTHUS «MacCoOBas
JIOJISI BELIECTBAY.

Heoprannyeckasi xummust

Hemeramner. Ilomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xumMuueckux snemeHToB J[. V. MenpeneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
®du3znyecKkre CBOMCTBA HEMETAIIOB. AJIIOTPOIHUS HEMETAJIOB (Ha MpUMEpE
KHCIIOpOAa, cepsl, hocdopa u yriaeposa).

XMMHYCCKHIE CBOMCTBA Ba)KHEUIINX HEMCTAILIOB (TaJOrCHOB, CEPBI, a30Ta,
docdhopa, yriIepoga U KpEeMHHSI) U UX  COCIUHCHUI (OKCI/IJIOB,
KHUCIIOPOACOIEPKAIIUX KUCTOT, BOJOPOIHBIX COSIUHEHUN ).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [Tonoxxenne Mmetamuios B [lepuoauuecko cucteMe XUMUYECKUX
sanementoB JI. W. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI BJIECKTPOHHBIX
000s04eK aTOMOB MeTauioB. O01Me Ppuznueckrue cBoicTBa MeTaioB. CruiaBsl
METAJUIOB. DJIEKTPOXUMUYECKUAN psii HANIPSIKEHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX META/UIOB (HATPUH, KAJIUM, KaJblIHM,
MarHui, aJTlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crnocoObl MOy4eHUs] METAJIOB. [IpuMeHeHne MeTaliyioB B OBITY U
TEXHHKE.

DKCNEPUMEHTAIbHBIC METOJbl HU3Y4YEHHUSI BEIIECTB M HMX IPEBPAIICHUN:
U3y4YeHHUE KOJUIEKIMN «MeTasuibl U CIjIaBbl», 00pa3lloB HEMETAJJIOB, pELICHUE
AKCIIEPUMEHTANILHBIX 3a/a4, HAOMIOJECHUE M OMHMCAHHWE JEMOHCTPAIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aMMOJEHCTBHUE TUAPOKCHAA  AIOMUHUS  C



pacTBOpaMH KHUCJIOT M IIEJOYel, KayeCTBEHHbIE pEAKIMU Ha KaTHOHBI
METaJJIOB).

Pacuérnbie 3anaum.

Pacuétbl Macchl BemecTBa WM 00bEMa Tra30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, MAcCe WM O00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKIUHU BEIIECTB,
pacy€rsl Macchl (00BbEMA, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKLMUHU, €CIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

Xumus v )KU3Hb

Ponb xumuu B 00ecrieueH SKOJIOTHYECKOMN, SJHEPTETUYECKON U MTUIIEBON
0€30MacHOCTH, Pa3BUTUU MEAUIMHBI. [loHATHE O HAYUHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennss 00 OOIMX HAYYHBIX MPUHLMINAX MTPOMBIIUIEHHOTO
MOJIy4eHUS] BaXKHEHIIINX BEIIECTB.

YenoBeK B MHpE BEIIECTB U MaTEPHAJIOB: BaXHEHUIIME CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKIMOHHBIE MAaTepuaibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTtepuabl IS JIEKTPOHUKH, HAHOMATEpUalbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XUMHSI ¥ 30POBbE YEJIOBEKA: MPABHJIA MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, NpaBWiIa OE30MaCHOTO HMCIOJIb30BAHUS MPENapaTroB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmss MeXNnpeaMETHBIX CBs3€ MNpU  HM3ydYeHHH OOWeld U
HEOpPraHM4eCcKo XUMHUM B 11 Kjacce OCyIIECTBIAETCA Ye€pe3 HCIOJIb30BAHUE
Kak OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITUM, TaK U TOHSITHUH, SIBISIONIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyYHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIaCCU(PUKALUS, NEPUOIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: Marepus, YHEPrus, Macca, aTom, SJIECKTPOH, MPOTOH, HEUTPOH,
MOH, HW30TON, pPaJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUH YpOBEHbD,
BELIECTBO, TE€JI0, OOBEM, arperaTHOe COCTOSIHME BEIIECTBA, (PU3MUECKUE
BEJIMYUHBI U €AUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorusa: kinerka, oOpraHu3M, OJKOocucTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

I'eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKas IPOMBIIIEHHOCTD, MeTaJuTypTHs,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHuaoB, CEIbCKOXO3SIIICTBEHHOE
IPOU3BOJICTBO, nuueBas MPOMBIIIEHHOCTD, bapmaneBTUyeCKas
IPOMBIIIIEHHOCTh, TPOU3BOACTBO KOCMETHYECKUX MpPEnapaTroB, MPOU3BOACTBO
KOHCTPYKIITMOHHBIX MaTepHuaoB, AIIEKTPOHHAS POMBIIIEHHOCTD,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A TTPOI'PAMMEI 110
XUMHNHA HA BA30OBOM YPOBHE CPE/IHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OOyJaroIMMUCs TPOTPaMM CpEIHETro oO0Iero oOpa3oBaHUsS (JIMYHOCTHBIM,
METalpeAMETHbIM M MpeaMeTHbIM). HayuyHo-mMeTonuyeckoid OCHOBOM st
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO.

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOJIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYaIOIMMUCA POCCUMCKON TpaKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIEHUIO;

HaJM4Khe MOTUBALIMH K OOYUEHHUIO;

LEJICHANIPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKIECHUW JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpajulMii 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOY4YarOlIMXCs PYKOBOJICTBOBATHCS B CBOEH
JEeSATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPUCYIIIMMH LETOCTHON
CUCTEME XUMHYECKOr0 00pa30BaHus;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KM3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTaloTCs B
€AMHCTBE YYEOHOW M BOCIMTATENILHOM JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJ€alaMi POCCUMCKOr0 rpakIaHCKOro OOUIECTBA, TPUHATHIMU B
oOlIecTBe HOpMaMu U IIpaBUJIaMHU TOBEACHUS, CIIOCOOCTBYIOIIMMU IMPOLIECCAM
CaMOMNO3HAHUS, CAMOPAa3BUTHS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yyaroImuxcs.

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUSl TMpeAaMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBLHOM M MPAKTUYECKOH NEATEIbHOCTH
oOy4JaronmMxcs o peayu3aly NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIIE
B YacTH:

1) rpamaaHCKOro BOCIMTAHUSA

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TpaB U
0053aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSJIKY;

NPEICTaBICHUS O COIMANbHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TFOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 33]1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMAThb M NPUHUMAaTh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3€ Pa3IUYHbIX BUAOB YUEOHOU A TENbHOCTH;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OT€YECTBECHHON XMMUH;

yBaKEHUsI K MpOIeCCy TBOpPUECTBa B OOJACTH TEOPUH M MPAKTHYECKOTO
NPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO JOCTHMIXKEHHUS HAYKU €CTh PE3yJIbTatT
JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX TOHUCKOB,
MOCTOSIHHOTO TPY/JIa YUYEHBIX U MPAKTUKOB;



MHTEpECa M NO3HABATEJIbHBIX MOTHMBOB B IOJYYEHHH M MOCIEIYIOLIEM
aHanuze  MHPOpMAIMM O  TEPEIOBBIX  JOCTHIKCHHMSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, 3STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH ~ OLIEHMBaTh CHUTYallUH, CBSI3aHHBIE C XUMUYECKUMU
ABJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PELICHHS], OPUEHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJIEHUE U MOCTYIKA CBOMX TOBAPUUIEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUM 3TUX
MTOCTYTIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe30macHoro olpasza >KHU3HU,
HE00XOJMMOCTH OTBETCTBEHHOT'O OTHOILIEHUSA K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJIIoIcHUs MpaBwil 0€30MacHOTrO OOpallleHUs C BEIIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

MOHUMAaHUS LEHHOCTH MPaBWI HWHAMBUAYAJIBHOTO U KOJUJIEKTHBHOIO
0€e30IacHOr0 MOBEJAECHUS B CUTyalUsX, YTPOKAIOIIMX 3J0POBBI0O U KU3HH
JIIOICH;

OCO3HAHMUSl  MOCJIENCTBUM W HENPUATUS  BpPEIHBIX  MPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€0HO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW UM JAPYIHMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YacTHE€ B PELIEHUWU MPAKTHUYECKUX 3a]ay
COIIMAJILHOM HAIPaBJIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO Mpodeccuid pa3auyHoro poja, B
TOM YHKCJI€ HA OCHOBE MPUMEHEHHUS MTPEAMETHBIX 3HAHUN 110 XUMHH;

YBaXEHU K Tpyay, JOIAM Tpyda U pe3ylbTataM TPYyIOBOH
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAJIbHON TPaeKTOPHUU
oOpaszoBaHus, Oyayiied npodeccun U peanusanud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IoTpeOHOCTEeH 00111IeCcTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS! K MPUPOJE, KAK UCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS JI00ANBHOTO XapaKTepa SKOJIOTUYECKUX MpoOseM, BIUSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPeibl;

OCO3HaHUs HEOOXOJMMOCTH UCIOJIb30BAaHUSl JOCTHKEHUNH XUMUU JJis
pelIeHs] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEINPUATHUS JIEMCTBUM, IPUHOCAIIUX BpPEN OKPYKAKOLIEU
OPUPOAHON CpeJie, YMEHHUS POTHO3UPOBATHh HEOIATONPUSITHBIE KOJIOTUUECKHE
NOCJIEICTBUA MPEANPUHUMAEMbBIX ACHUCTBUI U NPEIOTBPAILAT UX;

HaJIU4YMsS  Pa3BUTOTO  HKOJOTMYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYphl, OIbITa ACSATEIBHOCTH SKOJIOTMUECKOW HAMpPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHOMN
IPAKTUKE, CHOCOOHOCTHM U YMEHHUS AaKTUBHO MPOTUBOCTOSITH HICOJIOTHH
xeMohoouu;

7) IEHHOCTH HAYYHOT' 0 MO3HAHMS

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;



MOHMMAHUSA CHEIM(PUKA XUMHUM KaK HAyKd, OCO3HAHHUA €€ pOJu B
(GopMUPOBaHNHN PAIMOHATFHOTO HAYYHOTO MBIILICHUS, CO3JaHUH LEJI0CTHOTO
MIPEACTABICHHS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B
MO3HAHUH TPUPOTHBIX 3aKOHOMEPHOCTEW M PEIICHUU MPOOJIeM COXpaHEHUS
MPUPOJHOTO PaBHOBECHS;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUHU JJS COBPEMEHHOU
IMBWIN3AMU: B €€ T'yMaHUCTUYECKOM HANPABICHHOCTH M BaXXHOM pOJU B
CO3JaHMM HOBOW 0a3bl MaTepUANbHOW KYJIbTYpbl, PELIEHUHU TIJI00ATBHBIX
po0JieM YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOM M DIKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU  MEIUIMHBI,
00ecCrevYeHn YCIOBUN YCICIIHOTO TPyAa M AKOJIOTUYECKH KOM(OPTHOM KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOI TI'pPaMOTHOCTU: TOHHMMAaHHUSl CYUIHOCTH METOJOB
MO3HAHUS, HCIOJb3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
HCIIOJIb30BaTh TOJly4aeMble 3HAHMS [UJI aHalIW3a M OOBSICHEHUS SBICHUUN
OKPYXAIOIIEr0 MUpa U MPOUCXOAAIMIMX B HEM H3MEHEHHI, YMEHHUs JAeNaTh
000OCHOBaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAYYHBIX (AKTOB M HMMEIOLIUXCS
JAHHBIX C LEJNbIO MOJYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCHOJb30BATh XUMUYECKUE 3HAHUS IS
pelieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENIbCKON 1€ATEIbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M
caM000pa30BaHNI0, K AaKTHBHOMY IIOJyYEHHIO HOBBIX 3HaHU 1O XWMHH B
COOTBETCTBHHM C )KM3HCHHBIMHU OTPEOHOCTAMU;

MHTEpEca K  OCOOEHHOCTSIM  TpyAa B  pa3iIMyHbIX  cdepax
poheCCUOHATIBHON eI TEIIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHUSI y4E€OHOTO MpeaMeTa «XHUMUsH
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaUUMble I (OPMHPOBAHUS ~ MHUPOBO33pPEHHUSA  OOyYaronIuxcs
MEXIUCUUILIMHAPHbBIC (MeXTpeIMeTHBIC) oOIIeHAyYHbIE MOHSATHUS,
OTpa)karolue IEJIOCTHOCTh HAYYHOM KApTUHBI MHUpPA U CHENU(UKY METOJOB
MO3HAHUA, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHBIC y4eOHbIe NEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), oOecnednBaromuye (QopMupoBaHue
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLUATTLHON KOMIIETEHITUU O0YJarOIINXCS;

CIIOCOOHOCTH O0yJarOIINXCSI UCIIOJIb30BATh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUSI M YHHBEPCAJIbHBIE
y4eOHbIe ICHCTBUS B TO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

MeranpenMeTHbIE PE3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
y4eOHBIMU  TMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMA €  PETYJSITUBHBIMHU
JIEUCTBUSMHU.

OBiageHne  YHUBEPCAJbBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JIOrHYecKHUe TeHCTBHUSA:

CaMOCTOSATENbHO  (OopMyNIHUpOBaTh ©  aKTyaIM3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;



ONpENENsATh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

WCIIOJIB30BaTh IPH OCBOEHUU 3HAHWUU MPUEMBI JOTUYECKOTO MBIIIJIEHUS —
BBIJICJISITh XapaKTEPHbIE TPU3HAKH MMOHATUN M YCTAaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS JIJIs1 OOBSICHEHHSI OTACTBHBIX (PaKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU Ui KiIaccU(UKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIUN;

YCTaHABIMBATh IMPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, IECIYKTUBHBIE, IO
AHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIJIFOUEHNUS;

NPUMEHATh B  NPOLECCE TMO3HAHUA, MCHOJb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENM, MpeoOpa3oBbIBATH  MOJIEIbHBIE
MPEACTABICHUS] — XHUMHUYECKHH 3HaK (CHMMBOJI) DJIEMEHTa, XHUMHYECKas
dopmyna, ypaBHEHHE XHUMHUYECKON peakuud — TPHU PEIIEHUU YYEOHBIX
MTO3HABATEJIbHBIX M NPAKTUYECKUX 3a/lay, IPUMEHSATh Ha3BAaHHBIE MOJIEIbHBIE
MIPEACTABIICHUS JIJISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4a€MbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAMH METOJI0B Hay4YHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuui;

GopMynupoBaTh LENM W 3aJadyd  HCCIEAOBaHUS, HCIOJIb30BaTh
MIOCTaBJIEHHBIE U CaMOCTOSITENIbHO C(POPMYIHPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI JJIsl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

BJIQJIETh HABbIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEpPILICHCTBOBaTh YMEHHA HaOMoaTh 3a
XOJIOM  TIpollecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 0000IIEHHUS W BBIBOJBl OTHOCUTEIBHO JOCTOBEPHOCTU
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJAEIaHHON
pabore;

NpuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATEIbCKOM W MPOEKTHOM
NEeSATEAbHOCTH, MPOSIBISTH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MMOMCKY METOJIOB PEIICHHs] MPAKTHUYECKUX 3a7ad, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B MTO3HAHUSI.

3) paboTa ¢ uHpopmMaumeii:

OpUEHTHUPOBAThCA B PANIMUHBIX HCTOYHMKAX HHPOpManuu (Hay4yHO-
nomyJsipHasi JIdTepaTypa XHMHUYECKOTO COJAEpKaHWs, CIpPaBOYHBIE MOCOOMS,
pecypcbl UHTepHeTa), aHaIM3UpoBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (POopM
Ipe/ICTaBIICHNUS, KPUTUYECKH  OIEHUBaTh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GopMyIMpOBATH 3aIIPOCHI U IPUMEHSThH Pa3IUUYHbIE METObI PU MTOUCKE U
orObope wuHPOpMALIMK, HEOOXOAUMOMN MJis BBINOJHEHUS YYEOHBIX 3ajad
OIPENICIIEHHOTO TUTIA;

nproOpeTaTh OMBIT MCIOJb30BaHUS UH(POPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (QOpMYy MpEeACTaBICHUS
uHpopManmu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIM $S3bIK B KauyecTBE CpEJCTBA NpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u



MaTeMaTHYeCKHe) 3HaKM W CHUMBOJBL,  (Qopmynbl,  abOpeBUATypHI,
HOMEHKJIATypy;

WCIIOJIB30BaTh M NPeo0pa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaseHue yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYXJaeMOW TE€Mbl B XOJ€ AUaora
W/WIH JTUCKYCCUH, BBICKAa3bIBaTh HJIeH, (OPMYIHMPOBATh CBOU MPEATIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEIJI0KEHHOMN 3a1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBHOU E€ATEIBbHOCTH,
MIOJIyYEHHBIX CaMOCTOSITEIBHO HWJM COBMECTHO CO CBEPCTHHKAMHU IpPHU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTA, MPaKTUYECKOM padoThl IO
MCCJIEIOBAHHIO CBOMCTB M3YYaeMbIX BEILIECTB, pealnu3aluy y4eOHOIo MPOEKTa U
(opMyIHpOBATH BBIBOJBI MO pE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUMN ITyTEM
COTJIACOBAaHUS MO3UIIMI B X0J/1€ O0CYXICHUS 1 0OMEHA MHCHUSIMU.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYILIECTBISATH CBOIO IO3HABATENIbHYIO
NEeSATEIbHOCTh, ONpeAeNss €€ LeNH W 3aJaud, KOHTPOJIHMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpeIaraeMblii alropuT™M JIEHUCTBUA MpHU
BBIIIOJIHEHUH YYEOHBIX M HCCIIEOBAaTENIbCKUX 3a]ad, BBIOMpaTh HamoOojee
3 PeKTUBHBINA CIMOCOO MX pEeHIeHUS C YYETOM TMOJYyYEHHUS] HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYUIECTBJISITh  CaMOKOHTPOJIb ~ CBOEM  JIESITENIBHOCTHU HAa  OCHOBE
caMOaHaJIh3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpeameTHble pe3yabTaThl OCBOEGHMS Kypca «OpraHuyeckas XUMHs)
OTpaXaroT:

c(pOpPMUPOBAHHOCTb MPEJCTABICHHII O XUMHYECKOW COCTABIIIOIICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUI
npupoasl, B (OPMHUPOBAHWM MBIIIIEHUS M  KYJIbTYypbl JIMYHOCTH, €€
(YHKUIMOHATBHOW TPAaMOTHOCTH, HEOOXOJIMMOM JUIsl pELIEHUs MPAKTHUYECKHX
3alad U SKOJIOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPELIE;

BIIQJICHUE CHUCTEMON XMMHUYECKUMX 3HAaHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralIIUe MOHATUS (XMMUYECKHM 3JIEMEHT, aToM, »JJIEKTPOHHAs
o0ooyka aTroma, MOJIEKYyJla, BaJEHTHOCTb, JJIEKTPOOTPULIATEIHLHOCTD,
XUMUYECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BEépHyTass U COKpaliéHHas),
MOJIb, MOJISIpHAas —Macca, MOJSPHBIA  OO0BEM,  YIIEPOIHBIM  CKEJET,
(GyHKUMOHANBHAS TpyNna, pajukan, H30MEpHs, U30MEPbl, TOMOJOTUYECKUN
psl, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOA M a30TCOJEpXKAlllue COEIUHEHUS,
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHHUS);
TEOPUU U 3aKOHBI (TEOpHsI CTPOCHHUS OpraHndeckux Beuiects A. M. byTieposa,
3aKOH COXPAHEHMsI MAcChl BEILECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMUHU; MHPOBO33PEHUYECKHE 3HAHUA, JIeKalllhe B OCHOBE IOHMUMAaHUS
OPUYUHHOCTH M CHUCTEMHOCTH XHMMHMUYECKUX SIBJIECHUH, (DAKTOIOTHYECKHUE
CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCHOJIb30BaHUU
BOXKHEUIINX OpPraHUYECKUX BEIECTB B OBITY M MPAKTUYECKON NEATEITbHOCTH
YEJI0BEKA;



c(hOpPMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTEPHBIC MPU3HAKU MOHSITHIA,
YCTaHABIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIHME IMOHSATHUS
IIPU OMHUCAHUH COCTaBa, CTPOEHUS U MPEBPALICHUI OPraHUYECKUX COEANHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAILEHHOIN)
GopMyn OpraHUYECKHMX BEIIECTB M YypPAaBHEHUH XHUMHUYECKUX PEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB ISl MILTIOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIICKHOCTh U3yUEHHBIX
OpraHUYEeCKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIpPEACIIEHHOMY
KJIacCy/Tpynne coeAuHeHu (YTJIeBOJAOPOJIbI, KHUCIOPOI U a30TCOAEpIKaIIHe
COCIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUSA IO
cuctematnyeckoi HomeHknatype (IUPAC), a takke npUBOJIUTH TPUBUAIBHBIE
Ha3BaHUS OTAEJbHBIX OPTaHMYECKUX BEIECTB (3TUJIEH, MPONMUJIECH, alleTUJIEH,
ATUJICHTJUKOb, TTIUUEPUH, (EHOII, (popManbaAerul, aueTaaibAerul, MypaBbuHas
KHCIJIOTa, YKCyCHasi KHUCJOTa, OJIEMHOBAas KHCJIOTa, CTE€apUHOBAas KHUCIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c()OPMHUPOBAHHOCTh YMEHHMS OINpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpraHUYEeCKUX COCTUHEHUSAX (OJUHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI MPUMEHATH MOJOKEHUSI TEOPUU CTPOEHUS
opranuveckux BemectB A. M. byrtiepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUSA; 3aKOH COXPAHEHHS] MAaCChI
BEILECTB;

c()OPMHPOBAHHOCTh YMEHHUM XapaKTepU3oBaThb COCTaB, CTPOEHHE,
(u3nUecKrue U XMMHUYECKUE CBOMCTBA TUIMYHBIX NPEICTABUTENICH PAa3IHMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, YTWJIEH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, TAHOJI, YTUJICHTJIUKOJIb,
[NIALEPUH, (EHOJI, alleTalbIEeTU ], MypaBbUHAA U YKCYyCHAsi KMCIIOTHI, TJIFOK03a,
Kpaxmaji,  LeJUII0JIo3a, aMHUHOYKCYCHasi  KUCJIOTa),  WILIIOCTPUPOBATH
FeHETUYECKYI0 CBSI3b  MEXKJYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTEpHU30BaTh MCTOYHUKHU
YTJIEBOJOPOAHOTO ChIpbsl (HE(PTh, MPUPOIHBIA Tra3, yrojib), CHOCOOBI HX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHMI MPOBOAMTH BBIYUCICHHUS MO XUMUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOIMYECTBA UCXOHOTO BEIIECTBA WM MPOIYKTa
peaklM MO HW3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO M3 HCXOJHBIX
BELIECTB WUJIU MPOAYKTOB PEAKINN);

c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CUCTEMOM 3HAHUM 00 OCHOBHBIX
METO/IaX Hay4HOTr'0 TIO3HAHUS, UCIIOIb3YEMBIX B XUMHUH MTPU U3YUECHUH BEILECTB
U XUMHUYECKMX  sIBJIeHUWA  (HaOmroleHHe, U3MEpEHue, DKCIEPUMEHT,
MOJICJIMPOBAHMUE), HCMOJb30BaTh CHUCTEMHBbIE XHUMHUYECKUE 3HAHUS IS
OPUHATUS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BELIECTBAMHU U UX IPUMEHEHHUEM;

c(OpMHPOBAHHOCTh ~ YMEHMH  CcOOJIOAaTh  TpaBujia  MOJIb30BAHUSA
XUMHUYECKON MoCcyAoi U 1abopaTOpHbIM OOOPY/IOBAaHHWEM, a TaKKe IMpaBUiia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBINOIHATE XUMUYECKUN
AKCIIEPUMEHT (NIPEeBpAlllEHUs] OPraHMYECKUX BEIIECTB MpU HarpeBaHUH,
[IOJIy4YCHHE OTWIEHA M U3Y4YEHUE €ro CBOMCTB, KAa4E€CTBEHHBIC PEAKIUU
OpPraHMYECKHX BEILECTB, JEHaTypalus OEJKOB IPU HArpeBaHWU, LIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUHU C IPaBUJIaMU TEXHUKH O€30IaCHOCTH IpHU
oOpallleHuu ¢ BEUIECTBAMM M JIaDOpaTOPHBIM OOOPYJOBAHHMEM, IPENCTABIAThH



pe3ynbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (QOopMe 3alucu ypaBHEHHUU
COOTBETCTBYIOIIMX pEaKkUuid U (POPMYIUPOBATH BBHIBOJABI HAa OCHOBE 3THUX
pE3yNbTATOB;

c(hOPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(pOpPMAIIMIO, TOMYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOMU
uHdopmaruu, TaTEpHET N IpYyTHX);

c(hOPMHPOBAHHOCT, YMEHHUH  COOJIOJATh MpaBWiIa  SKOJOTUYECKH
1[eIeCO00pa3HOr0 TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHHUSI CBOETO 3JI0POBbS U OKPYXKAIOIIeH MPUPOTHON Cpelibl, OCO3HABATH
OIMACHOCTh BO3JICHCTBHS Ha >KUBBIE OPTaHU3MBbI ONPEACTEHHBIX OPraHUYECKUX
BEIlleCTB, MOHUMas cMbici noka3arens [1JIK, noscHaATh Ha mpumepax CrocoObl
YMEHBIIICHUS W TPEAOTBPAICHUS WX BPEIHOTO BO3JCHCTBHUS HAa OPTaHU3M
YeJI0BEKa;

I 00YYarOIIMXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/TOPOBBS: YMEHHE
MIPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAX IMO3HAHUS BEIICCTB U
XUMUYCCKUX SBJICHUH;

IUIA CIENbIX W CIa0OBUASMIIMUX OOYYaIONIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpalins npna  3anucu
XUMUYECKUX (HOpMyII.

11 KUIACC

[IpenMeTHble pe3yabTaThl OCBOEHHUsI Kypca «OOImas u HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(pOpPMUPOBAHHOCTb MPEACTABICHUI: O XHMHYCCKOH COCTaBIIIONICH
€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JHUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl pEHICHUs MPAKTUYECKUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XMMHMYECKMX 3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNIne MOHATHS (XUMHUYCCKHIA 3JIEMEHT, aTOM, U30ToII, S-, P-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, WMOH, MOJIEKYJa, MOJIb, MOJSIPHBIN 0O0BEM,
BAJICHTHOCTb, JJICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAsI, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAs
pPELIETKA, TUIIBI XUMAYECKUX PEAKIIHUM, pACTBOP, AIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJINTUYECKAS JHUCCOIMALINS, OKHCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKON peakiuu, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOU Aucconumanuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXPAaHEHUSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpAILLCHUS
SHEPrUU MPU XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUH S3BIK
XMMHWHU, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAlMe B OCHOBE IOHMMAaHMUS
NPUYMHHOCTH M CHUCTEMHOCTH XHUMHMYECKUX SIBJICHUU, (HaKTOJIOTHYECKUE
CBEJICHUS O CBOMCTBAax, COCTaBe, MOJYYCHUU U OE30MaCHOM MCIOJIb30BAHUU
BOKHEUIIIMX HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JEATCIIBHOCTH
YEJIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUHN BBISBIISATH XapaKTepHbIC NMPU3HAKKU TOHSATHUH,
YCTAHABIMBATh HUX B3aWMMOCBS3b, HMCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHATUS
IIPY OMHUCAHWU HEOPTaHMYECKUX BEIIECTB M UX MPEBPAILICHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUYECKYIO CUMBOJIMKY IS
coctaBieHuss GOpMyd BEHIECTB W ypaBHEHUH XMMHYECKUX pEeaKIHid,
cuctematuyeckyto HomeHknatypy (IUPAC) wu TpuBHManbHble Ha3BaHMS
OTJIETIbHBIX HEOPTAHUUYECKUX BEIIECTB (yrapHbIi ra3, yriaeKUcIbli ra3, aMMHaK,
raii€Hasi U3BeCTb, Heral€Hasi U3BeCTb, MUThEBAs COJIA, TUPUT U JPYTHE);



chOpPMUPOBAHHOCTh YMEHUN OMPEICNATh BAJEHTHOCTh U CTENEHb
OKHCJICHHS] XUMHAYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOTO COCTABA, BUJ
XUMHUYECKON CBSI3U (KOBAJEHTHAsl, MOHHAs, METAJUIMYECcKas, BOJOPOJHAas) B
COCAMHEHNAX, THUN KPUCTAUIMYECKOW PEMIETKM KOHKPETHOIO BELIECTBA
(aToMHas1, MOJIEKYJIsIpHAs, HOHHASI, METAIUIMYECKAs ), XapaKTep CPebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTH YMEHUI yCTaHaBJIUBATh MPUHAIIEKHOCTb
HEOPTraHMYECKUX BEIIECTB M0 MX COCTaBY K ONpeAeNEHHOMY KJaccy/TpyIie
COCIMHEHHH (MPOCThIE BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJBI,

OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIEC THIPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI MEPHOJUUYECKOTO 3aKOHA
JA. W. MengeneeBa U AEMOHCTPUPOBATH €ro0  CHUCTEMATHU3UPYIOLIYIO,
OOBACHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHM XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB XMMHWYECKHMX 3yeMeHTOB |—4 mepuonoB Ileprnoanyeckoil CHCTEMBI
XUMHUECKHUX 3neMeHToB JI. M. MeHueneeBa, UCMOIb3ysl MOHATHS «s-, pP-, d-
ANEKTPOHHBIE  OpOUTaNM»,  «IHEPreTHUYECKUE  YPOBHW»,  OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHX JJEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckoin cuCTeMbl XMMUYECKUX
anemeHToB [l. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW XapakTepu3oBaTh (OMUCHIBATH) OOIIKE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIMYHbIX KJIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIacCCU(PULIHUPOBATH XUMUYECKUE PEAKIIMH 110
Pa3IMYHBIM MPU3HAKAM (YKCIY UM COCTABY PEarupyrolluX BEIIECTB, TEMIOBOMY
addeKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS DJIEMEHTOB, 0OPaTUMOCTH
pEeaKIMM, YYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUMN COCTABIISTh YPABHEHHS PEAKIUN Pa3TUUHBIX
TUIIOB, TOJHBIE M COKpPAUIEHHBIE YpaBHEHUS pEaKLMil HOHHOro OOMeHa,
YUHUTBIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKIIMH UIYT 10 KOHLA;

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAWTH PEAKIMH, MOATBEPKIAIOIINE
KAUeCTBEHHBIA COCTaB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  TYyTEM  HMOHBI, MPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOpAxX
HEOPraHWYECKUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKUHUd TOCPEJACTBOM COCTABIEHUS D3JEKTPOHHOIO
OaJlaHCa ATUX peaKIIUii;

c(OPMUPOBAHHOCTh ~ YMEHUN  OOBSCHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakuuu OT pas3IinyHbIX (PAKTOPOB; XapakTep CMENICHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUI
Jle lllaTenne);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh XUMHUYECKHE MPOLECCHI,
JeKallre B OCHOBE MPOMBIIIIEHHOTO MOTYYeHUs CEPHON KUCIOThI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTMYECKUX MPOOJIeMaX XMMUYECKOTO IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOAMTH BBIYHMCIICHUS C HCIIOJIb30BAHUEM
MOHSTHUSL «MAccoBasi 10JIsl BEUIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
Opy XUMHUYECKHX pEaKIUsAX, Macchl BeIIeCTBA WM O0BEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEIlECTBA, Macce WM OO0bEMY OJIHOTO U3
YUYacCTBYIOIIIMX B PEAKIUM BEIIECTB, TEIIOBOro 3(dexkTa peakuun Ha OCHOBE
3aKOHOB COXPAHEHMSI MAacChl BEILIECTB, IPEBPAILCHNS U COXPAHECHNS SJHEPIUH;

c()OPMUPOBAHHOCTb ~ YMEHHUH  COONIIOATh  MpaBWiIa  IOJb30BAaHUS
XUMHUYECKON MOCYyI0H M J1abOpaTOpHBIM OOOpYyIOBaHUEM, a TAKKE IpaBHUIIA



oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TMJIAHUPOBATh U BBHIMOJIHATH XMUMHUYECKUN
AKCIIEPUMEHT (Pa3JI0KEHUE NEPOKCUAA BOJOPOA B IPUCYTCTBUH KaTaJIN3aTOPa,
ONpENENeHUEe CpeAbl PAcTBOPOB BELIECTB C IMOMOUIIBI0 YHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE pPa3IHYHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKOH
peaKiuu, peakiuy HOHHOTO OOMEHa, Ka4yeCTBEHHbIE PEaKIMH Ha Cyjbdart-,
KapOOHaT- W  XJOPWUJ-aHUOHBI, HA  KAaTUOH  AaMMOHHS,  pELICHUE
AKCIIEpUMEHTAJBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemeramis») B
COOTBETCTBUHM C TMpaBWIAMH TEXHUKH O€30MacHOCTH TpuU OOpalleHuu C
BEIIECTBAMH M JIaDOpAaTOPHBIM OOOPYIOBaHHEM, MPEACTABISATH PE3yJIbTaThl
XUMHUYECKOTO IKCIEpPUMEHTa B (OpME 3alHucH YpaBHEHUU COOTBETCTBYIOIIHUX
peakuuii 1 GopMyJIMpPOBaATh BBIBOJIBI HA OCHOBE ATUX PE3YJbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
nH(pOpMaIUIO, TMOIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM
KOMMYHUKaIu, UTHTepHET U JpyTuXx);

c(hOpPMHUPOBAHHOCTh ~YMEHHMH  COOMIOJAaTh TMpaBWIa  HKOJOTHUUYECKHU
Le1eCO00Pa3HOro MOBCACHUS B OBITY M TPYIOBOW [CATEIBHOCTH B LEISX
COXPaHEHHsl CBOETO 3J0POBbsl U OKPYIKAIOIICH MPUPOIHON CPE/IBI, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS HAa >KUBBIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB,
noHuMas cmbicn nokazatenss [IJIK, mosicHATh Ha TmpuMepax CHOCOObI
YMEHBUIEHUSI W TPENOTBPALEHUS MX BPEIHOTO BO3JEHCTBHUS HA OPraHu3M
YeJI0BEKa;

JUTsl OOYYarOIIMXCA C OTPAaHUYEHHBIMU BO3MOYXHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX MO3HAHUSA BEIIECTB U
XUMUYECKHUX SIBJICHUI;

JUISL CHENbIX W CIA0OBUASAIIMX OOYYarOIIMXCS: YMEHHUE MCHOJIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3HaueHuit JI. bpalins npna  3anucu
XUMHUYECKUX bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaunmenoBanue
Ne

pa3aesioB U TeM
n/n

NMPOrpaMmbl

KoanuyecTBO 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH

[Ipenmer
OPraHNuYeCKOu
xumuu. Teopus
11 CTPOEHHUS
OpPraHUYECKUX
coenquHeHui A. M.

byrneposa

Uroro no pazgeny

Pa3nen 2. YraeBonopoabt

IIpenenbubie
2.1 YTJIEBOJOPOABI —
aJIKaHbI

Henpenensueie
YTIIEBOJAOPOBL:
2.2 aJIKCHBI,
aJIKa/INEHBI,
AJIKUHBI

2.3 Apomarnyeckue




YII€BOIOPOAbI

[Ipupoansie
HMCTOYHHUKHU

24 3 1
YIJIEBOIOPOAOB U

uX nepepadoTka

Wroro no pasaeny 13

Paznen 3. Kucaopoaconepskamnue oprannyeckue coeuHeHust

3.1 Cnupter. Genon 3
AJLIEruaml.

3.9 KapGonoBsie 7
KHUCJIOTHI.

CrnoxHuble 3(¢upbl

3.3 VYriaeBoasl 3 2

Hroro 1o pasneny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHust

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3
benxu
Htoro mo pazneny 3

Paspnen S. BeicokomMoJieKy IsIpHbIe COeIHHECHUS

IInacTmaccel.
5.1 2
Kayuyku. Bonokna




Wroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KITACC

HauMeHoBauue KoaunuyecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucrtema
XUMHUYECKHUX
sneMenToB [. W.
MenneneeBa
CrtpoeHue BeliecTna.
1.2 MHoroob6pasue 4
BELIECTB
XuMU4YecKue
1.3 6 1
peakuuun
Hroro no pazneny 13
Paznen 2. Heopranuyeckasi Xumust
2.1 Mertambt 1
2.2 Hewmerannst 1
CBsi3b
2.3 2
HEOPTraHUYECKHUX U




OPraHUYECKHUX

BEIIIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XuMus v )KU3Hb 4
Htoro no pazneny 4
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME




IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM

IHPOI'PAMMBbI

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPAMMBbI CPeIHEro
001ero oopazoBaHus

TeOpeTI/I‘leCKI/IC OCHOBBI OpraHI/I‘{eCKOﬁ XHUMHH

CdopmupoBaHHOCTH MPEICTABICHUH 0 XUMUYECKOM COCTaBIISIIOIICH €CTeCTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XUMHH B TIO3HAHWM SIBIEHUH MNPUPOABI, B (HOPMHUPOBAHHHM MBIIIJICHUS W KYJIbTYpbl JHUYHOCTH, €&
(YHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOAMMOW JJisi pEIIeHUs NPAKTHUYECKUX 3a7ad U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U MPUPOTHOU Cpefie

Bnagenue cuctemoll XMMHYECKMX 3HAaHUM, KOTOpas BKIJIIOYAET: OCHOBOINOJArarolue MOHATUS (MOJeKya,
BaJICHTHOCTh, AJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHUCIEHHS, XMMHYecKas CBSI3b, MOJb, MOJIIpHas Macca,
MOJIApDHBIA  00BEM, YIVIEPOIHBIM CKeNleT, (YHKIMOHANbHAs Tpynmna, paauKal, HW30MEpHs, H30MEpHI,
TOMOJIOTMYECKUN psiJl, TOMOJIOTH, YTJIE€BOJOPOAbI, KHUCIOPOA- U a30TCOAEpKAIlIUe COSAUHEHUs, OMOJIOTHYECKU
aKTUBHBIE  BemiecTBa  (YIJIEBOJBI, JKHpbBI, O€ITKH), MOHOMEpP, TMOJUMEP, CTPYKTypHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHMS); TEOPUU M 3aKOHbI (T€OpUs XMMHUYECKOTO CTPOECHUSI OpPraHMYeCKHX
BeuiectB A.M. ByTiiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMUMHH, (PAKTOJOTUYECKUE CBEICHUS O
CBOMCTBAxX, COCTaBe, MOJYyYEHUH U 0€30MaCHOM HCMOJIb30BaHUM BAXKHEHIINX HEOPraHMYECKUX U OPTaHUYEeCKUX
BELIECTB B OBITY M MPAKTUYECKOM IEATEIBHOCTH YEIOBEKa

ChopmupoBaHHOCTh YMEHUU BBISIBISTH XapaKTepHbIE MPU3HAKU TOHSATUH, YCTaHABIMBAThH UX B3aMMOCBS3b,
HCIIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHUS IPU ONKUCAHUU COCTAaBa, CTPOCHUS M MPEBPAIICHUN OPraHUYECKUX
COeTUHEHUN

10 KVIACC
Kon
NpoBePsSIEMOro
pe3yJabTara
1
1.1
1.2
1.3
1.4

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJB30BaTh XMMHYECKYH) CHMBOJHUKY JUIsI COCTABJICHHS MOJICKYJISPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOW) (GOpMysl OpPraHMYECKHUX BEIIECTB W YPaBHEHWNW XMMHUYECKHX




peakuuii, U3roTaBiIMBaThb MOJEIHM MOJIEKYJ OPraHMYEeCKHX BELIECTB MJS WUIIOCTPAlUU UX XUMHYECKOrO U
IIPOCTPAHCTBEHHOT'O CTPOCHUS

1.5

ChopmupoBaHHOCTE YMEHUH YCTaHABIWBATH MPUHAMICKHOCTh WM3YYCHHBIX OPTaHMYECKUX BEHIECTB MO MX
COCTaBYy U CTPOCHHUIO K ONpeneNéHHOMY Kiaccy (Tpynmne) coeauHeHuid (yriaeBOAOPOJIbI, KHUCIOPOA H
a30TCOJIepKAIINE COSTUHEHUS, BRICOKOMOJICKYIISIPHBIC COSAMHCHMSI ), TaBaTh UM Ha3BaHUS 110 CUCTEMATUICCKOM
nomenkiarype (IUPAC)

1.5

ChopMUPOBaHHOCTh YMEHUS ONPENEIATh BUbI XUMHUECKOW CBSI3U B OPraHUYECKUX COCIAMHEHUSIX (OMHAPHBIE
1 KpaTHEBIC)

1.6

CpopMUpOBAaHHOCT, YMEHHSI TNPUMEHSTH: TIIOJOKEHUSI TEOPHUH CTPOCHHUS OpraHUYeckux BemectB A.M.
ByrnepoBa 1t 0OBSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXpaHEHUs
MAaCChI BEIIECTB

yI‘J'ICBO,I[OpOI[BI. Kncnopozlcoz[epxcamne n a30TCOACPIKAIIUC OpraHHU4YCCKHEC COCIUHCHHA.
BLICOKOMOHeKyJ'IHprIe COCIUMHCHUA

2.1

CdopmupoBaHHOCTh YMEHUN MPUBOAUTH TPUBHAIBHBIE HA3BaHUS OTAEIBHBIX OPraHMYECKHX BEIIECTB (ITUJIEH,
MIPOMUJICH, alleTUJICH, TUJICHIINKOIb, TIIUIEPHH, PeHod, (opMabAeTul, aleTaabIeTul, MypaBbuHas KHCIIOTa,
YKCyCHasi KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTEApUHOBAs KHUCIIOTa, TIIOKO03a, (DPyKTO3a, Kpaxmal, LeJUII003a,
TJTALIVH )

2.2

CpopMUpOBAaHHOCTP YMEHHI XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PU3UUYECKHE W XHUMHYECKHE CBOMCTBA
TUTIAYHBIX TPEJICTABUTECH PA3IMUHBIX KJIACCOB OPraHWYECKUX BeliecTB (METaH, 3TaH, 3THJICH, MPOIWJICH,
anetuieH, Oyraauen-1,3, metmnOyraauen-1,3, 0€H30, METAHOJ, STAHOJ, STUJICHTIIMKOIb, TJIUIEPUH, (HEHOT,
areTabJICTHU], MypaBbHHAS M YKCYCHASI KHCIIOTHI, IITFOK03a, KpaxMaJl, IEJUT0JI03a, aMHHOYKCYCHAsT KHCIIOTA)

2.3

ChopMupOBaHHOCTh YMEHHUS HIUTIOCTPHPOBATH T'€HETHUYECKYIO CBS3b MEXKJY THUIHYHBIMU IPEACTaBUTEISIMU
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB YPAaBHEHUSAMH COOTBETCTBYIOIIMX XHMHUYECKUX PpEaKLHUH ¢
HCTOJIb30BAHUEM CTPYKTYPHBIX (hOpMyI

2.4

ChopmMupoBaHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUYHUKH YIIJIEBOJAOPOIHOTO ChIphs (He(Th, MPUPOAHBIN ras,
YToJib), CIOCcO0bI UX NepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTYKTOB MepepaboTKH




XUMUS U )KU3Hb. PacuéThl

3.1

ChopmupoBaHHOCTE yMEHUH BIIAJETh CUCTEMOW 3HaHWA 00 OCHOBHBIX METOJAaX HAyYHOTO IIO3HAHUS,
UCIIOJIb3YEMBIX B XUMHUU TIPH HM3YYCHHHM BEIIECTB M XWUMHUYECKUX SBIICHUH (HAOIMIOJCHHE, H3MEpeHue,
SKCIEPUMEHT, MOJCIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHBbIE XUMUYECKUE 3HAHUS JJIs MPUHSATUS PEIICHU B
KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aAHHBIX C BEIIECTBAMHU U UX IPUMECHEHUEM

3.2

ChopmupoBaHHOCT, YMEHHI COONIOAATh MpaBWiIa MOJb30BAHHUS XUMHUYECKOW TMOCYIOM M J1abopaTOPHBIM
o0opynoBaHuEM, a TaKXe mpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB

3.3

ChopMupoBaHHOCTh yMEHUW IUIAHUPOBAThb U BBINOJHATH XUMHUYECKHM OSKCIEPUMEHT (IIPEBpAIlCHUS
OpPraHWYECKUX BELIECTB IIPU HAIPEBAHUH, I10OJyYEHHE ITUIICHA U U3YYEHHUE €0 CBOMCTB, KAYECTBEHHBIE PEAKLIUN
OpPTaHUYECKUX BEIIECTB, JACHATYpalnus OCNKOB IPU HarpeBaHWH, IIBETHBIC PEAKIIMHA OEITKOB) B COOTBETCTBHHU C
IpaBWJIaMU TEXHUKU O€30MIaCHOCTH MpU OOpalIeHUH C BELIECTBAMU U JIaOOpAaTOPHBIM OOOpYIOBAaHUEM;
MPEJCTABIATh PE3YNbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (OpPME 3aliCH YPAaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIHMpPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB

3.4

C(i)OpMPIpOBaHHOCTB YMCHI/Iﬁ MMPOBOAUTL BBIYHUCICHUA 110 XUMHWYCCKUM YPABHCHUIAM (MaCCBI, O6’LéMa,
KOJIMYCCTBA UCXOAHOT'O BCIICCTBA WJIM MPOAYKTa PCAKIUU MO U3BECTHBIM MACCE, O6’béMy, KOJIMYCCTBY OOHOTO
N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKHI/II/I)

3.5

CchopMupoBaHHOCTh YMEHHMI KPUTHUECKU aHATM3UPOBATh XUMUUYECKYIO HH()OPMAIIHIO, TTOJIy4aeMYIO U3 pa3HbIX
MCTOYHHKOB (CcpesicTBa MaccoBoil nH(popMmanyu, cetb MHTEpHET U Ipyrue)

3.6

CpopMUpOBaHHOCT, YMEHHMH COONIOAATH IMpaBHJia IKOJOTHYECKU I€JeCO00pa3HOr0 TMOBENCHHUS B OBITY U
TPYJIOBOM JEATEIBHOCTH B IEJIIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAIOLIEH MPUPOTHON Cpesibl, 0CO3HABATh
OMACHOCTh BO3JICHCTBUSl HA >KMBBIE OPTraHU3Mbl OIpPENEIEHHBIX OPraHMYECKUX BEIIECTB, IMOHUMAs CMBbICI
nokazarens [1IK (npexgenbHO AOmMycTHMON KOHIEHTpAIUK), MOSCHATh HA MPUMeEpax CrocoObl YMEHbBIIEHUS U
MIPeIOTBPAILIEHHUS MX BPEIHOTO BO3ACMCTBUSI HA OPraHU3M YeJIOBeKa




11 KITACC

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

TeopeTnueckne OCHOBbI XUMHUHU

Branenue cucreMoil XUMHUYECKUX 3HAHUM, KOTOPasi BKIFOYAET: OCHOBOMOJIATAIONMINE TOHATUS (XMMUYECKUN HJIEMEHT,
aToM, S3JICKTpOHHAs 000JI0YuKa aroma, S-, p-, O-3JIEKTpOHHBIC OpOWTAM AaTOMOB, HMOH, MOJICKYJa, BaJCHTHOCTD,
AJIEKTPOOTPHUIIATEIILHOCTh, CTEINICHb OKHUCICHHUS, XMMUYECKas CBSI3b, MOJb, MOJIIpHAs Macca, MOJISIPHBIM OO0BEM,
KpUCTAJUTMYECKAsT ~ PEmI€TKa, TUIBI XUMHUYECKUX PEaKIuil  (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE, JK30- W
SHAOTEPMUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOp, OJJIEKTPOJIUTHI, HEIICKTPOIMTHI, DIEKTPOTUTHUECKAS
JIUCCOLIMAITNS, OKHCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PEAKIIMH, XMMHUYECKOE PAaBHOBECHE); TCOPUHU H
3aKOHBI (TEOPHs IEKTPOIUTHYECKON mucconumanuu, [lepuoanueckuii 3axon J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN S3BIK XUMHUH, (HAKTOJIOTHUECKHE CBEJIEHUS O CBOWMCTBAX, COCTAaBe,
MOJIyYUeHUH W O€30MacHOM HCIIOJIb30BAaHUM BAKHEUITUX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIeSITeIIbHOCTH YeJIOBeKa

C(bOpMHpOBaHHOCTL YMCHI/Iﬁ BBIABIIITE XapPAKTCPHBIC IMPU3HAKU W B3aUMOCBA3b U3YUYCHHBIX HOHHTI/Iﬁ, MMPUMCHATDb
COOTBCTCTBYIOIIHUEC NOHATHUA IIPpU OIHNCAHUU CTPOCHUA U CBOICTB HCOPTaHNYCCKUX BCHICCTB U HUX HpeBpaHleHHﬁ;
BBISBJISATh B3aMMOCBS3b XMMHYECKHMX 3HAHHMH C IIOHATHUSIMU U NPpEACTAaBJICHUAMU APYIUX CCTCCTBCHHOHAYYHBIX
MnpecaAMCTOB

BrnaneHue oCHOBHBIMU METOJaMH HAyYHOT'O MO3HAHUS BELIECTB M XMMHUYECKUX SBJIEHUHN (HaOII0/IeHue, U3MEpPEHHE,
SKCIIEPUMEHT, MOJIETTMPOBAHHE)

Koxa
NpoBepseMo
ro
pe3yjabTara

1
1.1
1.2
1.3
14

C(bOpMI/IpOBaHHOCTL yMCHI/Iﬁ OMPCACIIATL BAJICHTHOCTL W CTCIICHbL OKHCJICHUA XHUMHYCCKUX JJICMCHTOB B
COCAUHCHUAX pa3JIMYHOTIO COCTaBa, BUJ XHUMHYECKOM CBSI3HU (KOBaﬂeHTHaH, HOHHas, MCTaJIJIMYCCKasd, BOJIOpOI[HaH) B
COCOAUMHCHUAX, THII KpHCTaHHHQCCKOﬁ peIJ_IéTKI/I KOHKPCTHOT'O BCHICCTBA (aTOMHaSI, MOJICKYJISIpHAd, HWOHHA,




MeTauTHIecKas)

15 CdopMupoBaHHOCT YMEHUM OMPEENIATh XapaKTep Cpebl B BOJHBIX PACTBOPaX HEOPraHMYECKUX COSAMHEHUN
CdopMUpoOBaHHOCTh YMEHHUS KIAaCCUPHUIMPOBATh XWMHUYECKHE PEAKIMU [0 PA3IWYHBIM MpH3HAKaM (Yuciay u
1.6 COCTaBY pearupyrouiux BeUIeCTB, TEIUIOBOMY 3((eKTy peakiuu, U3MEHEHHIO CTEleHEH OKHCICHUS 3JIEMEHTOB,
00paTUMOCTH peakliy, yJ4acTHIO KaTalln3aTopa)
17 ChopMHUpPOBAaHHOCTh YMEHHI COCTABIISATh YPABHCHHS PEAKIUH pa3IMYHBIX THUIIOB, IOJHBIE W COKPAIIEHHBIC
' YPaBHEHUS PEAKIIUl HOHHOTO OOMEHA, YUYUTBIBAS YCIIOBUS, TIPU KOTOPBIX 3TH PEAKITUH HIIYT O KOHIA
CdopMUpOBaHHOCTh yMEHUW TPOBOAUTH PEAKLHU, TOATBEPKAAIOIINE KAYECTBEHHBI COCTaB pa3IMYHBIX
1.8 HEOPraHWYECKUX BEUIECTB, pACIIO3HABATh OIBITHBIM NYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKUX BEIECTB
19 CdopMUpOBaHHOCTh YMEHHH PacKphIBaTh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMN MOCPEICTBOM
' COCTaBJICHUS SJIEKTPOHHOT0 OajaHca ITUX peaKIuil
1.10 CdopMUpoBaHHOCTh YMEHHI O0BACHATH 3aBUCUMOCTH CKOPOCTH XMMHUECKOHN peakluy OT pa3iNuHbIX (PaKTOpOB
111 CdopMUpOBaHHOCTh yYMEHUN OOBSACHATH XapakTep CMENIeHHUsS XHMHYECKOTO PABHOBECHS B 3aBUCUMOCTH OT
' BHelHero Bo3aerictus (mpunnun Jle [larenne)
2 OO01mas 1 HeopraHUYeCcKask XUMHUS
91 CdopmupoBaHHOCTh YMEHHUI packpbiBaTh cMbica llepuoanueckoro 3akona JI.V1. MenneneeBa u 1eMOHCTPUPOBATH
' €ro CUCTeMAaTU3HPYIOIIYIO, OOBSICHUTENFHYIO M MPOTHOCTUYECKYIO (DYHKIIMH
ChopMHUpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHUYECKUX DJIEMEHTOB 14
nepuooB [leproanueckoii cucremsl XuMudeckux 3aementoB JI.M. MenaeneeBa, uCmoab3ys MOHATHAS «S-, P-, d-
2.2 SJICKTPOHHBIE OpOUTANIN», «IHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHUYECKUX JJIEMEHTOB W WX COCIMHEHHH IO mepuojamM u TpynmnaM [lepuoawmdeckoil CHCTEMBl XMMHYECKUX
anemenToB .. Menaeneesa
CdopMUpoBaHHOCTh YMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIIHE XWMHUYECKHE CBOWMCTBA HEOPTaHUYECKHX
2.3 BEILECTB PAa3JIMYHBIX KJIACCOB, MOATBEPKIATh CYILIECTBOBAHME T€HETHUYECKOW CBSI3U MEXKIY HEOPraHMYEeCKUMU

BC€IICCTBAMHU C ITIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peakunﬁ




2.4

CdopMUpOBaHHOCTh YMEHHI YCTaHABIMBATh MPHUHAJICKHOCTh HEOPraHMYECKHX BEIIECTB I0 HMX COCTaBy K
onpeaenéHHOMY Kiaccy (Tpymme) coeAMHeHUN (IPOCThIe BEIIeCTBA — METAUIbl M HEMETAJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJIH)

2.5

ChopMUpPOBAaHHOCTh YMEHUW HWCIIONB30BATh XHUMHUYECKYI0 CHMBOJHMKY JUIS COCTaBIeHHUS (OpPMYJT BEHIECTB U
YpPaBHEHUH XHUMUYECKUX peakuuid, cucrematuueckyro HoMeHknatypy (IUPAC) u TpuBHaibHblE Ha3BaHUSA
OT/ICJIbHBIX HEOPraHWYECKUX BEIIECTB (YrapHbld ras, YIJIEKHCIBbIA Ta3, aMMHUaK, TamiéHas H3BeCTb, HeramiéHas
W3BECTh, MUTHEBAS COMA, IUPUT U APYTHE)

2.6

CdopMupoBaHHOCTh YMEHHI XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA HEOPTraHUYECKHX
BEIIECTB Pa3IMYHBIX KIJIACCOB, MOJTBEPXKIATh CYIICCTBOBAHHE TI'€HETHMYECKOW CBSI3U MEXIY HEOpraHM4YeCKHUMH
BEIIECTBAMH C TOMONIbIO YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKHUX PEaKIIMii

2.7

CdopMUpOBaHHOCTh YMCHHI IUIAHHPOBATh M BBHITIOTHATH XUMHUYCCKUH JKCIEPUMEHT (Pa3jokKeHHE IEepPOKCHIA
BOJIOPOZIa B MPHCYTCTBHM KaTalu3aTopa, ONpeNeNCHHEe CPellbl PACTBOPOB BELIECTB C HMOMOIIBIO YHUBEPCAIHHOTO
WH/INKATOpa, BIMSHUAE Pa3IMYHBIX ()AaKTOPOB HA CKOPOCTh XHMMHYECKOH pEaKIHW, peakiud HOHHOTO OOMEHa,
KauCCTBCHHBIC pCaKIMU Ha CYJ'II)(i)aT-, Kap6OHaT- H XJIOpHUA-aHUOHBI, Ha KAaTHUOH AaMMOHUA, PCUHICHUC
SKCIICPUMCHTAJIBHBIX 3aaa4 II0 TEMaM «MeTtanael» Hu «HGMCTEU'IJ'IBI») B COOTBETCTBUHM C IIpaBHUJIaMH TCXHUKHU
0€30MacHOCTH TpHU OOpalIEHUH C BeUIeCTBAMH M JaOOPATOPHBIM O0OpYIOBAaHUEM; MPEICTABIATH PE3YJIbTATh
XUMHYECKOT0 SKCIIEPUMEHTA B (JOPME 3alUCU YPAaBHEHUN COOTBETCTBYIOIMX PEAKIMH U (POPMYIHUPOBATH BBHIBOJbI
Ha OCHOBE 3TUX PE3yJIbTATOB

2.8

ChopMupoBaHHOCT yMEHUH cOOdIOAATh MpaBHia IMOJB30BAaHMS XHMHUYECKOH mocynoil u  1abopaTOpHBIM
000pyI0BaHUEM, a TAaKXKe MpaBuiia OOpalleHHUs C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH IO BBINOJIHEHHIO
71a00paTOPHBIX XUMUYECKHUX ONBITOB

2.9

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ XapaKTCPHU30BaTh XUMHUYCCKUC TIPOLECCCHI, JIC)KAIMIUMC B OCHOBC IMPOMBIINIICHHOTO
MOJIYYCHHUA CGpHOfI KHUCJIOTBI, aMMHaKa, a TaK¥XeC C(I)OpMHpOBaHHOCTL HpeI[CTaBHeHI/Iﬁ 00 06H_[I/IX HAay4YHBIX
MPUHIHUITIAX U OKOJIOTHUICCKUX npo6neMax XUMHUYCCKOI'0 MMPpONU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

3.1

C(I)OpMI/IpOBaHHOCTL HpCI[CTaBHeHI/Iﬁ 0 XHMHYECKOH COCTaBJISIONICH CCTCCTBCHHOHaquOﬁ KapTUHBbI MHpa, POJIHA




XUMHUH B MO3HAHUU SIBJICHUM MPUPOABI, B OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€ (HYHKIIMOHATIHLHOU
rPaMOTHOCTH, HEOOXOIMMOMN ISl pPEelICHUS] MPAKTHUECKUX 3aad M KOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHOM cperie

ChopMupOBaHHOCTh YMEHUN KPUTHUECKH AHAIM3MPOBATH XUMHUECKYI0O WH(POPMAIHMIO, MOIYYaeMYI0 H3 pa3HBIX

3.2
MCTOYHUKOB (CpeACcTBa MacCOBOW KOMMYHMKAIUH, ceTh IHTEpHET U ipyrue)
33 ChopMupoBaHHOCTh YMEHUH COOIIOAATH MPaBHUJIa FKOJIOTHYECKHU 11€JIeCO00Pa3HOTo MOBEIEHHs B ObITY U TPYAOBOIi
' JESATEIIBHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3JOPOBbS M OKPYKAIOUIEH PUPOJHON CPEJIbl
Oco3HaBaTh ONACHOCTb BO3JIEHCTBUS HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEILECTB, IOHUMAsi CMBICI IOKa3aTels
3.4 [TAK, mosicHATh Ha MpUMeEpax CHOCOObl YMEHBIICHUS W NPEAOTBPALICHUS UX BPEIHOTO BO3JCHCTBUS HA OpPraHU3M
YEJI0BEKa
ChopMupoBaHHOCTh YMEHHMH IPOBOJIUTH BBIYUCICHUS C HCIIOJIb30BAHUEM IOHATUS «MAaccoBas JOJs BEIECTBA B
35 pacTtBope», OOBEMHBIX OTHOILEHUM Ta30B NpPU XMMUYECKMX pEaKLMsIX, Macchl BellecTBa MM 00BbEMa razoB IO

HN3BCCTHOMY KOJIMYECTBY BCILICCTBA, MACCC HUJIN O6’béMy OOHOI'0 U3 YYaCTBYIOIIUX B PCAKIUU BCHICCTB, TCILNIOBOT'O
B(I)q)eKTa pCaKM Ha OCHOBEC 3dKOHOB COXPaHCHUA MACChI BEHICCTB, IPCBPAIICHU U COXPAaHCHUA SHCPI'UU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC
Kon IIpoBepsieMblii 371eMeHT cOAepPKAHUA
1 TeopeTnueckre OCHOBbI OPraHU4YeCKOW XUMHUU
11 [IpenmeT opranueckoil XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUEHHE B MOJIYyYECHUH HOBBIX BELIECTB U MaTEpUAJIOB.
' Teopus crpoeHust opranndeckux coeqnHeHnid A.M. bytiepoBa, €€ OCHOBHBIE ITOJIOKEHUS
12 CrpykTypHble (GOpMY/Ibl OpPraHMYECKHUX BemecTB. ['omosorusi, u3omepus. XUMHYECKass CBSI3b B OPraHUYECKHUX
' COEJIMHEHUSIX — OIMHApHBIE U KpaTHbIe cBs3u. [IpencTaBienue o kiaccuukaluy OpraHnvyecKruxX BEIIECTB
13 Homenknarypa oprannyeckux coequHeHHUH (cucreMaTudeckas) 1 TpUBHAJIbHbIE HA3BaHUS BaXKHEHUIINX MPEICTaBUTENECH
' KJIACCOB OPTaHWYECKHX BEIIECTB
2 YreBo10posl
91 AJIKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NpoCcTelINe MPEeICTaBUTEIN aAJIKaHOB: (PHU3HUECKHE
' U XMMHUYECKHE CBOMCTBA (peaklMM 3aMellIeHUs] U TOPEHUsl), HaXOKJICHHE B IPUPOJE, NOJydYEeHHE U IPUMEHEHHE
AJTIKEHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKUHN DPsifi. DTWIEH U NPONWIEH — MPOCTEHUIINE MPEICTAaBUTENIN AJIKEHOB!
2.2 ¢u3nueckue W XUMHYECKHE CBOMCTBAa (peakuMM THAPUPOBAHHUSA, TaJOT€HUPOBAHUS, TUIpATAllUM, OKHUCICHHS H
NIOJIMMEPU3ALMH ), IOJTyYEHUE U IPUMEHEHHE
53 Ankanuensl: OyraaueH-1,3 u MermwnOyranueH-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHME CBOMCTBA (peakuus
' nosuMepusaiyn). [loryyeHne CHHTETHYECKOro KaydyKa U pe3uHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHMS, TOMOJIOTUYECKUNA PsiJl. ALIETHIIEH — NPOCTEHIINI MpeCTaBUTEb aJIKUHOB:
2.4 COCTaB, CTpOCHME, (PU3MUECKHE U XHMHUYECKHE CBOMCTBa (peakUuu THAPUPOBAHMSA, TAJTOT€HUPOBAHMS, THIpATallUH,
TOPEHHs), TOJy4YeHHE U IPUMEHEHUE
95 Apenbl. benzon: cocrtaB, cTrpoeHue, Gpu3NYECKUe U XUMHUYECKHE CBOMCTBA (peaKIMK raJloreHUpOBaHMsI U HUTPOBAHUA),
' MoJIyueHUe M TpuMeHeHue. Toayos: cocTtaB, CTpoeHue, (u3MUeckrue U XHMMHYECKHe CBOMCTBAa (peakiuu




TaJJIOr€HUPOBaHUA H HPITpOBaHI/Iﬂ), IMOJIY4YCHHUE W IIPUMCHCHHC. ToxkCUYHOCTH ApCHOB. I'enernyeckas CBA3b MCKIY
YrJi€BOAOpOJaMHU, IMIPUHAMJICKAITNMHU K pa3JIMYHbIM KilacCcaM

2.6

[TpupoaHble HCTOYHUKH YTIeBo0poa0B. [Ipupoauslit a3 u nomytHele HeTsAHBIE Ta3bl. HedTh 1 €€ mpoucxoxiaeHue.
Crioco6b1  mepepaboTK He(TH: TEpPEroHKa, KPEKUHT (TEePMHUUECKUH, KaTaIUTUYEeCKUi), mnuposnns. IIpomyKTsl
nepepaboTKU HePTH, X MPUMEHEHUE B IPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN YTroJib U MPOIYKTHI €r0 nepepaboTKu

Kucnoponconeprxaiye opraHn4eckiue CoeIMHEHNS

3.1

[IpenenpHBIe OJHOATOMHBIE COUPTHL. METaHON M 3TaHOI: CTPOeHHE, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA (PEaKIHu C
AaKTUBHBIMU METaJlJIaMM, TaJOr€HOBOJOPOJAaMH, TOpEHHUE), NMpUMeHeHHe. BoaopojHbie CBsI3U MEXAYy MOJIEKYJIaMH
cnuptoB. JlelicTBUe MeTaHOJIa U 3TaHOJIA HA OPraHU3M 4esloBeKa. MHOroaTroMHble CIUPTHI. DTHIICHIJIMKOJIb U TJIULEPUH:
CTpoeHue, (pu3nYecKre U XMMUYECKHE CBOKWCTBA (B3aMMOJICHCTBHE CO LISTIOYHBIMU METAJIaMU, KQUEeCTBEHHAs! PEaKIUs
Ha MHOI'OATOMHBIE CIIUPTHI). JlelicTBUE Ha opraHu3M 4enoBeka. [IpuMeHeHue riauiepruHa U TUICHIIMKOIS

3.2

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYEeCKHe U XUMUUecKue cBoiicTBa. TokcnuHocTh (heHomna. [Ipumenenne gpenomna

3.3

AJ'II)IIGFI/II[I)I N KCTOHHI. CDOpMaJH)ILGFI/II[, alcTaJIbACTru/: CTPOCHHUC, (1)H31/I‘-IGCKI/I€ U XHMHUYECKHE CBOMCTBa (peaKHI/II/I
OKHCJICHHA U BOCCTAHOBJICHHA, KAUCCTBCHHBIC peaKHI/II/I), IMOJIYYCHHEC U TPUMCHCHUC

3.4

OI[HOOCHOBHBIG MpEACIIbHBIC Kap60HOBBIe KHUCJIOTHI. MypaBLI/IHaH U YKCYCHasA KHUCJIOTHI: CTPOCHHC, (1)I/I3I/IquKI/Ie u
XMMHYECKHE CBOMCTBA (CBOﬁCTBa, O6H.[I/Ie AJIg KJIacCa KHUCJIOT, pCaKI s BTCPHCI)I/IKaLII/II/I), MOJIYYCHUC U IIPUMCHCHHC.
CTeapI/IHOBaSI U OJICMHOBAA KHUCIIOTBI KaK IMPECACTABUTCIIA BBICHIUX Kap6OHOBBIX KHCJIOT. Mbla Kak COJIM BBICHINX
Kap6OHOBLIX KHUCJIOT, UX MOIOIIICC JIeHCcTBHUE

3.5

CrnoxHble 3¢upbl Kak IPOU3BOJAHBbIE KapOOHOBBIX KHCIOT. I'maponu3 cioxHbIX 3¢upoB. Kupsl. ['maponus xupos.
IIpumenenune xupoB. bruosornueckas poib )KUPOB

3.6

YrneBoabl: cocTaB, Kiaccu(UKalus yriaeBoaoB (MOHO-, TU- U TMOJUcaxapubl). [ TI0k03a — MpOCTeHIINi MOHOCAXapH/I;:
OCOOCHHOCTH CTPOEHUS MOJIEKYINbI, (PM3MUECKUe U XUMUYECKUE CBOICTBa (B3aumoneicTBue ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcujia cepedpa(l), BocctanoBneHue, OpoKeHHE TIIFOKO3bI), HAX0XKICHHE B IPUPO/IEL,
npuMeHeHue, Ouonorudeckas poib. @orocuHTe3. DpykTo3a Kak H30MEp INIIOKO3bl. Kpaxman W memmono3a Kak
NpUpoHbIe moauMephl. CTpoeHre KpaxMaia U HeJUTi0103bl. PU3nueckrue 1 XMMUYECKUEe CBOMCTBA Kpaxmana (TUApOIIn3,
Ka4eCTBEHHAsI PEAKIHsI C HOJIOM)

A30Tcozlep>1<amne OpTraHU4YC€CKUC COCANHCHUA




41 AMUHOKHUCIOTH Kak aM(oTepHble opraHndeckue coequHeHus. Guznueckue U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha
' npuMepe riauiuHa). buonornyeckoe 3HaueHne aMUHOKHCIOT. [lenTuab
4 Benku kak mpUpOJHBIE BHICOKOMOJICKYJISIPHBIE coeAuHCHMs. [lepBuyHasi, BTOpHYHAS M TPETUYHAsI CTPYKTypa OEIKOB.
' XVWMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPALNS, KAYSCTBCHHBIC PEaKIIMK HA OCITKH
5 BricokoMonekysipHble COEUHEHUS
OCHOBHBIE TOHSTHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUI: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIMEHb
5.1 MOJIMMEpPU3AIUHU, CPeAHsss MOJeKyspHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS
5.9 DKCHepUMEHTAIbHBIE METOJbl M3y4YeHHUS BEIIEeCTB M HMX NPEBpAIICHUI: O3HAKOMIICHHE C 00pasliaMu MPUPOIHBIX U
' MCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKoB. [loiyueHne CHHTETHYECKOro KayuyyKa U pe3uHbI
11 KUIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Teopernueckrie OCHOBBI XUMHH
XuMH4ecKui deMeHT. AToMm. Snpo aToma, U30TOMBL. DJIEKTPOHHAST 000JI0YKa. DHEPreTUUECKHe YPOBHU, MOTYPOBHHU.
11 ATOMHBIEC OpOHTaNH, S-, P-, 0-31eMeHThI. OCOOEHHOCTH pacHpeeCHHS SIEKTPOHOB 110 OPOUTAIAM B aTOMax AJIEMEHTOB
MEPBBIX YETHIPEX MEPHOIOB. IJIEKTPOHHAS KOH(DUTYpalHsi aTOMOB
[lepnonnueckuii 3akoH u [lepunonnueckas cucrema xumuyeckux 3neMeHToB J[.M. MenzaeneeBa. CBsi3b epuOAMYECKOTO
12 3akoHa U Ilepuogmueckoil cucteMbl XUMHUYECKHX eMeHTOB J[.M. MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHUS
' aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XUMHYECKHX JJIEMEHTOB M OOpa3yeMbIX MMM TPOCTBIX M CIOKHBIX
BEIIECTB 110 Tpynnam 1 NeprojaM. 3Hau€HUe NMepuoANYECKOro 3aKOHa B Pa3BUTHH HAYKH
Crtpoenue BemecTBa. XUMHUYECKasi CBA3b. BUIbI XUMUYECKON CBsI3M (KOBAJIGHTHAS HETIOJSIPHAS U TOJISIpHAs, MOHHAS,
1.3 MeTaynueckast). IoHbI: KaTHOHBI M aHMOHBI. MexaHi3Mbl 00pa30BaHUs KOBAJIEGHTHOM XUMUYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHO-aKIeNnTOpHbINH). BonopoaHas cBs3b
14 BaneHnTHOCTB. DneKkTpooTpuniaTeIbHOCTh. CTENEHb OKUCICHUS




BCH_IGCTBa MOJICKYIIIPHOI'O KW HCEMOJICKYJIIAPHOI'O CTPOCHUA. 3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTBA. Twurmer

15 KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBAa BELIECTB OT THIIA KpUCTauIMUecKod pemérku. [lonsarue o
JIUCTIEPCHBIX cUcTeMax. MICTUHHBIE M KOJUIOUIHBIE PAcTBOPHLI. MaccoBas 10Jisl BEIIECTBa B pacTBOPE
1.6 Knaccudukanust Heopranudeckux coequHennii. HomeHkiaTypa HeopraHu4ecKiX BEIIeCTB
17 Xumnueckass peaknusa. Knaccudukanus XUMHUYECKMX pPEaKIMii B HEOPTaHMYECKOWM M OPraHWYECKOW XUMHUHU. 3aKOH
' COXpPAHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUHU ITPU XUMUUYECKUX PEAKIIUAX
1.8 CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUnYHBIX (haKTOPOB
19 OOpatuMble peaknuu. XHUMHYECKoe paBHOBecHe. DaKTOphI, BIUSAMOIIMNE HAa COCTOSHHE XHMHYECKOTO PaBHOBECHS.
' [Tpunnun Jle [larense
110 OnextponuTrueckas aucconuanus. CunbHble W crnabbie AnekTpoiuThl. Cpena BOAHBIX PAcTBOPOB BEIIECTB: KHUCIAs,
' HelTpasibHasi, 1menoyHast. Peakiuy noHHOro ooMeHa
1.11 OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH
2 Heoprannueckas xumus
Hemeramnsl. Ilomoxenne HemeraiuioB B Ilepuomnueckor cucremMe xumuyeckux aneMeHtoB /.M. MenneneeBa u
2.1 O0COOCHHOCTH CTPOCHHS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIIIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMEpPe KUCIOpO/ia,
cepsl, pocdopa u yrieposa)
XVMHYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAJIOB (TaJIOr€HOB, cepbl, a30Ta, (ocdopa, yriepoja U KpeMHHUS) U HX
2.2 COEIMHEHUN (OKCUIOB, KHCIOPOJCOEPKAIUX KHUCIOT, BOAOPOAHBIX coenauHeHui). [IpumeHeHHe BayKHEHIIMX
HEMETAaJJIOB B UX COCTUHESHUH
Mertannsl. [Tonoxenue merannoB B [lepuonnyeckoii cucreme xumudeckux sinemenToB [[.M. MenneneeBa. OcobeHHOCTH
2.3 CTPOEHHS AJIEKTPOHHBIX 000JI04eKk aromMoB MeTaimioB. OOmme Qusuveckune cBoiicTBa MeTamioB. CIlaBel METaUIOB.
DJIEKTPOXUMHUYECKUI Psii HAIPSHKEHUI METAJIJIOB
24 XVUMUYECKUE CBOWCTBA BaXXHEHIIMX METAJUIOB (HATPUH, KaWW, KaNbIHMid, MarHUW, aIFOMHHHNA, ITUHK, XPOM, Kele30,
' Mezb) U uX coenrHeHuit. OO0Ime crnocoObl momydeHus MeTaioB. [IpuMeHeHe MeTamioB B OBITY U TEXHUKE
2.5 ['eneTnyeckasi CBA3b HEOPTaHUYECKUX BELIECTB, MPUHAAJICKAIINX K PA3JIMUHBIM KiaccaM

XUMHS U KU3Hb




Ponp xumMuu B oOecredeHuH 3KOHOFHH€CKOﬁ, 3HCpFeTI/I“IeCKOI\/'I n HHHICBOfI 6630HaCHOCTI/I, Pa3sBUTHUH MCIHUIIUHBI.

31 IToHsiTHe 0 HAYYHBIX METONAX MO3HAHMS BEIECTB M XUMUYECKUX PEAKIUI
[IpencraBienus o0 OOIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJYYSHUs BAXHEHIINX BElIeCTB. YelOBEK B MUpE
3.2 BEUIECTB M MaTEpHUAJIOB: BA)KHEHIIME CTPOMUTEIBHBIE MaTepUalibl, KOHCTPYKLIMOHHBIE MaTEpUajbl, KPACKH, CTEKIIO,
KepaMHKa, MaTepuaJlbl 1JIsl 3JIEKTPOHUKH, HAHOMAaTEpUaJIbl, OPraHUYECKHE U MUHEPAJIbHBIE Y100peHUs
33 XuMHUsLT M 3[0pOBbE 4YEJIOBEKA: IpaBWJIa HCIOJb30BAHUSA JIEKAPCTBEHHBIX IIpPENnaparoB, MpaBuia Oe30I1aCHOrO

HCIIOJIb30BAHUA ITPCIIAPATOB OBITOBOM XMMHHU B HOBCCHHCBHOﬁ KHN3HU
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