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MNOSACHUTEJIBHAS 3AITMCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011ero 00pa3oBaHus pazpaboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromnux OCHOBHbIE
o0Opa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccutickoit ®enepannu Ha nepuoy 10 2025 rona» (Pacnopsuxenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS OOYYAIOMIMUXCS CPEICTBAMH YYeOHOTO Mpeamera «XuMHUsD)
st 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIEeNTyalibHbIe ronoxkenus I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aly, SBISETCS HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MUPOBO33PEHUSI M OOIICH KyIbTYphl YEJIOBEKa, a
TaKXe 3KO0JOIMYeCKHM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pPOBbIO U IPUPOJHOM Cpere.
Peanuzyercs xummudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», CoAepKaHue U OCTPOEHUE KOTOPOro
OTIpeNieNIeHbl B TPOTpaMMeE 10 XUMHH C Y4ETOM CrHeun(UKA HAyKd XUMHH, €€ 3HA4CHUs B
[O3HAHUU NPUPOIBI U B MaTEpUATbHOM XKM3HM OOILIECTBA, a TaKXkKe C y4eToM OOIIMX Lened u
NPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHME CHUCTEMbI CpeIHero oOIiero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOH BKIaja B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHHE LIETOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOEHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHO B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECHIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpoOJeM YCTOHYMBOIO pa3BUTHS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B cootBercTBUM C OOmMMM IeNIIMU M NPUHIOUIAMH CpeJHEro olumiero oobpa3zoBaHUs
coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypOBEHb U3yUYECHHUS) OPUESHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEIIHOTO BKIIOUEHHS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.



CocraBnsirolmiuMu  ipefMeTa «XuMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «O01Ias 1 HeopraHudecKasi XUMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUH M0 HEOPraHUIECKOH XUMHUH (C BKIIOYCHHEM
3HAHWH U3 001IeH XUMHH ) M OpraHndeckoi XxuMun. @opmMupoBaHue TaHHON CUCTEMBI 3HAHUH MPU
M3YYEeHUU IpeaMeTa obecredrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa conepkanus KypcoB — «Opranndeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUSA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHMHM Ha
ONpEACNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMYECKUX COCAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4aeMblX B Kypce BeEIeCTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CJIOKHBIX OWOJIOTMYECKM AKTUBHBIX COCIMHEHHI. B Kypce opraHnueckol XUMHUU MOTYYaroT
pa3BuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs IEepBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Tox HOBBIM YTJIOM 3peHHUsS B MpeaMere «XuUMHUs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHBII Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEHIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas 1 HeoOpraHuyecKass XUMHUs» 00YyYarOIIMMCsl MPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HaU€HUE MEPUOJAUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX WU METOJO0JIOIMYECKUX TMO3UIIMM,
riry0XKe TMOHATh HCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O Ba)XXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomoniHseTcss B Kypcax 10 wum 11 kiaccoB naieMeHTaMU  COJEpXKaHUS, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JESTeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHUS K IpOLECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIUIO U MPUMEHATH € ISl TOMOMHEHUS 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX U KCIEPUMEHTAIbHBIX HCCIEN0BATENbCKUX 3ajad. B 1enom coaepkaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4aroIUXCsl MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYeCKOro MUpPa, 00YCIOBICHHOCTh CBOWCTB
BEIIIECTB UX COCTABOM M CTPOCHHEM, TIO3HABAEMOCTh MPUPOIHBIX SIBJICHUHN MyTEM dKCIIEPUMEHTA
U peIIeHUS TPOTUBOPEYHH MEXKIYy HOBBIMHU (aKTaMH W TCOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUU B PEIICHUH DKOJIOTUYECKUX MPOOJIEeM, a TaKke MmpodiieM cOepekeHus
HSHEPreTUYECKUX PECYPCOB, CHIPhS, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nmane pemeHus 3a7a4 BOCIUTAHUS, Pa3BUTHS M COITUATN3AINN 00 YIAFOIITNXCSI TPUHSATHIE
MporpaMMOl TI0 XMMHH TOAXOABl K OMPENSICHUI0 COJEPKAHHS W TOCTPOSHUS TpeaMeTa
npelycMaTpuBaloT (OpMUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIUX 0a30BoOe
3HAuUEHUE ISl PAa3IMYHBIX BHUJOB JEATEIHHOCTH: pEHICHHS NpoOsieM, MOHMCKa, aHauu3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
UCCIIEIOBATEIbCKON AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUHU XUMHH.

B mpakTuke npenogaBaHusi XMMUHM KaK HAa YPOBHE OCHOBHOTO O0ILEr0 00pa3oBaHMs, TaK U
Ha YpPOBHE CpeHEro 00111ero o0pa3zoBaHusl, IPHU OMPEICIICHUN COJAEPKATEIbHON XapaKTepUCTUKU
Henei W3ydeHHs IpelMeTa HampaBiIeHHEM IEPBOCTEIIEHHON 3HAYMMOCTH TPaJULMOHHO
npu3Haércst  (OPMHPOBAHHME OCHOB XHMHMYECKOW HAyKHM Kak o00JacThd COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUYECKON JI€ATEIbHOCTH YEIOBEKA U KAK OJJHOI'O U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3pEHMs] TaKOM MOJXOJ K OMpEACNCHHUIO Leled H3ydeHus
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo aHHOW TOYKE 3pEHHUsS TJIABHBIMU LEISIMH U3YyYEHHs NpenMeTa «XuMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBAsITOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJIEHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMupOBaHHE U PAa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAX TO3HAHUS BEIIECTB U
XUMHYECKHX PEaKIHid, HEOOXOAUMBIX UI MPUOOPETEHNUS YMEHHI OPHEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHHUEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COOMIOACHHEM TMpaBui 0e301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€JEH U 3a7a4 U3ydeHHUs MperMeTa B
porpaMMme 1Mo XUMHUU YTOYHEHA i CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IIPUOPUTETAMHU B
cucteMe cpeaHero oouiero oopazoBanus. CeroJHs B NpenolaBaHU XUMHUHU B OOJIbIIEH CTEIEHU
OTJAETCs MPEANOYTEHNE IPAKTUUECKONH KOMIIOHEHTE COJIepKaHusl 00yUEeHUsI, OPUEHTHPOBAHHOMN
Ha MOJrOTOBKY BBITYCKHHMKA OOIIe00pa30BaTeIbHONW OpraHU3alluy, BIAJCIOUIEro HE HabopoMm
3HaHUHM, a (PYHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMH aKTUBHOI'O
MOJTyYeHUs! 3HAHUN U IPUMEHEHHS X B PEaTbHOU KU3HU ISl PeIICHUS MPAKTUYECKUX 3a/1a4.

B cBf3u ¢ oTMM mpH u3ydeHHH TmpeaMera «XHMHS» JIOMUHHPYOIIee 3HAYCHHE
IPUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajanTanus o0yJaromuxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, OPMUPOBAHKE
UHTEJUIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K camM000pa30BaHHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PENICHWH B KOHKPETHBIX JKU3HEHHBIX CHTYAIIHsIX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIINNA),
UMEIOIIMX YHUBEPCAIbHOE 3HAaYCHUE JUIS PA3JIMYHbBIX BHIOB JESATEIBLHOCTH: PELICHUs MpoOIIeM,
MOWCKA, aHanmm3a W 00paboTku uWHMOpMAIUK, HEOOXOAWMBIX JUIsi TMPUOOPETEHHS OIBITa
JESTeIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe I OLIEHKH C
MO3HUILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
o0Oy4aromuxcs: CocOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
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TEXHOJIOTUH JIUIs TIOUCKA M aHAIN3a YIeOHOH ¥ HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJIePIKaAHUS;

(dbopMUpOBaHUE U PA3BUTHE Yy O0YUAIOIINXCS ACCOIIMATHBHOTO U JIOTUYECKOTO MBITIICHUS,
HaOJIFOIaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH IUTAHUPOBAHUH U TIPOBEIICHIUH XHMUYECKOTO SKCIIEPHMEHTA,

BOCIIMUTAHHE Y 00YJarOIIUXCs YOKIEHHOCTH B TyMaHUCTUIECKON HATPABICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEIICHHH TJIOO0AIBHBIX MPOOJIEM pPANMOHAIBHOTO MPHPOIONOIL30BAHUS,
TIOTIOJTHEHHST YHEPTETUYECKUX PECYPCOB U COXPAHEHUSI MPUPOIHOTO PABHOBECHS, OCO3HAHHS
HEOO0XO0IMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3JI0POBBIO, @ TAKXKE MPHOOPETCHUS
OTIBITA UCITOJIb30BAHUS TIOMYUYEHHBIX 3HAHUH JUISI TPUHSTHS TPAMOTHBIX PEIICHUH B CUTYaIlUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSMHU.

B yd4eOHOM 1utaHe cpemHero oOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YPOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMUHU, Ha 0a30BOM ypOBHE CPEIHErO
obmiero oopaszoBanus, coctarisiet 68 gacos: B 10 kimacce — 34 gaca (1 gac B Hegeno), B 11 kimacce
— 34 ygaca (1 4ac B Hezem1O).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XMMHUHU

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpPyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBienue o KIaccupUKaIMKM OPraHUIecKUX BenlecTB. HoMeHkiaTypa opraHn4eckux
coeuHEeHUH (cucTeMaTu4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS BAKHEHIIINX MIPEICTaBUTENEH KIIacCOB
OpPraHUYECKHUX BEILIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAlllEHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYecCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (ILJIaBJICHHUE, OOYTIHMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIIeHUs U TOPEHNs),
HAaxXO0’JICHUE B MIPUPO/JIE, IOJYYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJCTaBUTENIN AaJKEHOB: (U3NYECKHE M XHWMHYECKHE CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJIoreHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEPHU3AlIUN ), TOTYyYeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MpeICTaBUTENb AIKHHOB: COCTaB, CTPOEHUE, (PU3NYeCKre U XUMUYECKHE CBOMCTBa
(peakiuu ruJIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALIMH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M IpUMEHeHue. lonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
IIPUHAUJIEKANIMMU K Pa3JIU4YHBIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 u nonyTHble HEQTAHBIE Ta3bl.
Hedtb u e€ mpoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTaluTHueckuit), mmponau3. IIpoagykTel mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ IPOJYKTHI €ro nepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M HUX MpEBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yromapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, MPOBEJIEHHE INPAKTHUYECKOW pPabOOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YUYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXKAy MOJIEKYJIaMu cupToB. JleificTBre MeTaHoIIa U 3TaHOJIA
Ha OpPraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

deHout: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYECKHe cBOICTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbIC pEaKLUH),
HOJy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepupUKalM), MOoITydeHue M npuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOILIEE ACUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
pOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumosecTBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPHPOJE, NMPUMEHEHHE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJr0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcIeHHE 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMHbIX
CUpTOB (B3aMMoAeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJIHBIX BEIECTB MJIM MPOAYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe opraHndeckue coequHeHus. u3nyeckue U XUMHUUecKHe
CBOWCTBA AaMHUHOKUCJIOT (Ha NpuUMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilentu b



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBAa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOironeHue u
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHHUSI

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepUMEeHTaIbHbIE METO/Ibl M3yUYCHHUsI BEIIECTB M WX MPEBPAILCHHUI: O3HAKOMIIEHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MesxnpeamMeTHbIe CBA3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO1e ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIoTe3a, 3aKoH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, IEePUOJAUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
IKCIEPUMEHT, MOJICTTPOBAHUE.

®dusuka: Matepus, YHEPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEJIMYMHBI U €JUHULIBI MX
U3MEpEHUsI.

buonorus: xinerka, opraHusM, Ouocdepa, oOMeH BemIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHS: MHUIIEBbIE MPOAYKTHI, OCHOBHI PAIlMOHAIBHOTO THUTAHUS, MOIOIIHE CPEJCTBA,
JIEKapCTBEHHBIE © KOCMETHYECKHE MPETapaThl, MaTepHUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNy, S-, P-, d- anmemeHTh. OCOOCHHOCTH
pacripeiefieHus 3JIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JIEMEHTOB IEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOHHAasE KOH(PUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuommueckas cucrema xumMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO0 3aKoHAa M Ilepmoguyeckoil CHUCTEMBl XHUMHUYECKHUX
anemeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U NepruojaM. 3HaUe€HUEe MePUOINUECKOr0 3aKOHA B Pa3BUTHHU HAyKH.

Ctpoenue BemiecTBa. XWMHYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAS
HETOJISIpHAsI U TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
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XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckix BeIecTB.
I'eneTnueckasi CBA3b HEOPraHWUYECKHUX BELIECTB, IPUHAIICKANIUX K PA3JIUYHBIM KJIACCaAM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKHMX PpEaKkIUi B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBPAIICHUS
SHEPIUH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3U4yHbIX (akTopoB. OOpaTHUMbIE pPEaKIIHH.
Xumndeckoe paBHoBecue. MDakTOpbl, BIUSIONINE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnektponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIAs, HEUTpaJIbHAs, LIEJIOYHAs.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJiele KPHUCTAJUIMUECKUX pPemEToK, HAaOJIIACHHEe | ONUCAaHUE JIEMOHCTPAIlMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OTpeJIeJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeHa), MpoBeleHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKLIUM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XMMHUYECKUX SJIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpOoeHHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVUMHYECKHUE CBOWCTBA BAKHEHIINX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, ¢ocdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COEJIMHEHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Mertamel. [lonoxenne metamios B [lepuoanueckoi cucreme XUuMUUECKUX AJIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznyeckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMHMUYECKUN Pl HANpsKEHUI
METaJIOB.

XVUMUYECKUE CBOMCTBA Ba)XKHEWIIMX METAJIOB (HATPHUM, Kalwii, KaJblUi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yY€HHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUTeKIUU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHUE IKCIIEPUMEHTANILHBIX 3314,
HaOJIOZICHUE W OINMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
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TUJIPOKCHUIA aTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTUYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHHH YKOJIOTHYECKOM, SJHEPTETHYECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeAULMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OIMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEPUATIOB: BAXXHEUIIHME CTPOUTEIbHBIE MaTEepHUAJIbl,
KOHCTPYKIIMOHHbIC MaTepHuajbl, KpPacKu, CTEKJIO, KE€paMHKa, MaTepualibl JIs DJICKTPOHHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 30pOBbE YEIOBEKa: MpaBUJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujIa 6€30MacHOr0 MCIOIb30BaHUS IIPENapaToB ObITOBOK XMMHUHU B TTOBCEAHEBHOM KM3HU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EHUH OOIEl M HEOPraHUYECKONW XMMHU B
11 kyacce oCyIIeCTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLIMXCS CUCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUYHOCTb, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEeHUe, sIBJICHUE.

®dusuKa: Matepusi, SHEpPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN yYpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorust: knetka, opraHu3M, 3KOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTUs: XUMUYECKasl MPOMBIIIIIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIBHBIX

MaTcpHrajIoB, CEIbCKOX03SHCTBEHHOE IMpou3BOACTBO, NUuIcBas IMPOMBIINIJICHHOCTD,
q)apMaLIeBTI/ILICCKaﬂ IMPOMBIINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOTHH.
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I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOHM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B coOoTBEeTCTBUU C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeIMeTa « XMMHS» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus BbIIEICHBI
CJIEIYIOIINE COCTABIISAIOILNE:

OCO3HAaHHE O0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJIMyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENBLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHUS NIPEAMETA « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
Y BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMAaHUCTHUECKUMHM, COLIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAaHCKOTO OOIIEeCTBa,
IOPUHATBIME B OOIECTBE HOpMaMH M IMpPaBUJIaMU MOBEICHMsI, CIIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HaHUsl, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIINUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpa)karoT c(POPMUPOBAHHOCTD
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YyUYaIOIIMXCS IO peaTu3aliy MPUHSITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

OCO3HaHHUA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NpPECTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX M MTO3HABATENbHBIX 3aJ1ay, BHIIOJIHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEOUI0 OTEUECTBEHHOMU
XUMUH;

YBa)XEHUsI K IPOIIECCy TBOpPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOIO IPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, UYTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUH,
KPOIOTIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB,;
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WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIN3E
uH(OPMAIIUHU O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUYECKUMH SIBJICHUSIMU, U TPUHUMATH
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOMX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOrO0 M 0Oe30macHoro olpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MMOBCEAHEBHOMN
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aIKOTOJIA,
HApKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4e€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PpEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYECHHUIO MPOQECCHil pa3audyHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTBHOM TPACKTOpUU 00pa3oBaHus, Oyaymiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00AILHOTO XapaKkTepa SKOJIOTHUECKHUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIH30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIled MPUPOIHOM cpene,
YMEHHsI TPOTHO3UPOBATh HEOIArompUsATHBIE YKOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTWYECKOM HamNpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHH I aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;
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IOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUM JUIsI COBPEMEHHOW LMBHWIM3AaLUMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MNHIEeBOM U HKOJIOTMYECKOH Oe30IacHOCTH, B pPa3BUTHM MEAULUHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U 9KOJIOIMYECKH KOM(POPTHOM 'KU3HU KaXKJOr0 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
yYMEHHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCSI TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIs peleHus mpolieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U HCCIIE0BATEIBCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U CcaMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/Ia B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HauuMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MexmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCcC, CUCTEMa, Hay4HbIH (akT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe NENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMANTbHOM KOMITETEHIIMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEBIE,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpPCaJIbHbIE Yy4YeOHBIC IEHCTBHUS B IIO3HABATEIILHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCATbHBIMU Y4EOHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HABaATCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;
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UCIOJb30BaTh IMPU OCBOCHMM 3HAHMU NPHUEMBI JIOIMYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHUH W yCTaHAaBIMBaTh HUX B3aWMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE MOHITUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIE, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B pPacCCMaTPUBAEMBIX SIBICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATHh B Ipoliecce MO3HAHUA, UCIIONb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEIH, TPE0OPa30BBIBATH MOEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpU pPELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIEC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3YYaE€MbIX BEILECTB U XMMUYECKUX PEaKIHi.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO C(hOpMyIUpPOBaHHBIE BOIPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOII0JATh 32 XOJOM IIPOLEcca, CaMOCTOSATEIBHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOIIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEAOBATENbCKOM M MPOEKTHOM JeATEeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IO3HAHMS.

3) padora ¢ unpopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTtypa XHMMHYECKOTO COJep)KaHus, CIpaBoOuYHble THocoOusi, pecypchl HHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ T0OCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3aj1a4u ONpeesIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (GOpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHUE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpPU paboTe € XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUH,
BBICKA3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;
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BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIHbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMOJIHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKTa M (OPMYJIHUPOBATh BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHBIX
MCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MMO3ULIUHI B XOZ€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JAeCTBUAMM:

CaMOCTOSITENIPHO IJIAHUPOBaTh U OCYILECTBISATH CBOIO ITO3HABATENIBbHYIO JESTEIBHOCTD,
omnpezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YUEOHBIX U HCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YYETOM IMOJy4eHHs] HOBBIX 3HAHUH O
BEII[ECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIN3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKaIOT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MNOHATUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas u
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
GyHKIMOHATBHAS TPYIMNa, pajuKail, W30MEpHUsi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJ U a30TCOAECPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUSI OPraHNYEeCKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUU; MHUPOBO33PEHUECKHUE 3HAHMS, JIKAIINE B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTU XUMUYECKUX SIBJICHHUH, (DAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU 1 0€30MaCHOM UCIOJIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU IESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHATHH, YCTaHABIUBATH
MX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUS MPH ONMKMCAHUU COCTABa, CTPOCHUS U
MPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOMN) (POPMYIT OpraHMYECKHX BEIIECTB
Y YpaBHEHUW XUMHUYECKUX PEaKIUi, U3rOTAaBIUBATh MOJEIIH MOJEKYJ OPraHWYECKUX BEIIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONPEACNEHHOMY KIACCY/TpylIe COeAuHEHUN
(YrJIeBOIOpOabI, KHCIOPOJ W a30TCOJAEpXkAIIHEe COCAMHEHHUS, BBICOKOMOJICKYIJISPHBIE
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COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QEeHON, (OpMaibJCTHA, aleTaabJeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KHUCIIOTA, TJIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI OIMPEACISATh BHJbI XHUMHUYECKON CBS3H B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BeiecTB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIICCTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUITUYHBIX MPEICTABUTENICH PA3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTallbJeTH]l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, UeJUI0I03a, AaMHUHOYKCYCHas KHCIOTa), WLIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUd ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(HedTh, TPUPOIHBII Ta3, yroyipb), cnocoObl MX TEepepabOTKM W MPAKTHYSCKOS MPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Maccel, 00bEMa, KOJTMYECTBA HCXOTHOTO BEIECTBA MITH MIPOAYKTA PEaKIIUH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIESCTB WIIH TPOIYKTOB PEAKIINH ),

c(hOpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, KCIONb3YEeMbIX B XHUMHU TMPH H3YYCHHHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOmofieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJACIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSX, CBI3aHHBIX
C BEIIEeCTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHMEM, a TAKXKE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HArpeBaHUM, MOTyYEHHE ITUIICHA U U3yYCHHE €ro
CBOICTB, KAYECTBCHHBIE PEAKIIMH OPTAaHWMYECKUX BEIIECCTB, ICHATYpaIlys OCIIKOB IPH HarpEeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPAaBUIIAMU TEXHUKHU O€30MaCHOCTH IIPH 00paIieHuu
C BelIeCTBaMH U JaOOpaTOpHBIM O0OPYIOBAaHHMEM, MPEACTABIATH PE3YNbTAaThl XUMHYECKOTO
DKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIuid U (popMymnupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECCKH aHATH3UPOBATH XUMHUYECKYIO WH(OPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOJaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYAOBOW JEATEIBPHOCTH B IEJISIX COXPAHCHHSI CBOETO 3JI0POBbI W
OKpYXaroIIel MPHUPOJTHON Cpesbl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHSI Ha JKHBBIC OPTaHU3MBI
ompeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokazarens [1/IK, mosicHaTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBHUS Ha OpraHU3M
YeJI0BEeKa;
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JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX MO3HAHUS BEIIECTB M XUMHUYECKHX SBIICHHUIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YJAIOIIMXCS: YMEHHUE UCTIOb30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH PEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUM IPUPOJIbI, B (OPMUPOBAHUU MBIILICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIS peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HNOHATHS (XMMUYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJICKTPOHHBIE OPOUTAIIA ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAs, MeTaJIn4yeckas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pelIETKa, TUIIBl XMMHYECKMX  pEakUHWid, pacTBOp,  DJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenaeneeBa, 3aK0OH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXpaHEHUs U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCMOJIb30BAHUHM BA)KHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M TPAKTUUYECKON AEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, YCTaHABINBAThH
UX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
GbopMyN BEIIECTB M YypaBHEHUN XHUMUYECKUX PEAKIHUI, CHUCTEMaTHUYECKYl0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEram€Has W3BECTh, NUThEBAs COAa, MUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUH ONpPEAENATh BaJIEHTHOCTh U CTENIEHb OKUCIIEHUS X UMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HMOHHA,
METAJIJINYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJspHAs, MOHHAs, METaJUIMYeCcKas), XapakTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COECTUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIlNe COeAMHEHUH (MIPOCThIE BEIIeCTBa — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (YHKIINY;
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c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUecKux 3anemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M MX
COeIMHEHUH 1o nepuoaam u rpynnam Ilepuoguyeckoil cucrembl Xxumuueckux snemeHTos J1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHAE CBOHCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILBIK) YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMxX BeUIecTB, TeIIoBoMYy 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, 0OPaTUMOCTH PEaKLH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUUN pa3IuYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHbIE YPaBHEHUS peaklUUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPXKIAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCcpeICTBOM COCTaBJICHHUS SJICKTPOHHOTO OanaHca ATHX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIIHero Bo3aekicTust (npuniun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOLIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHakKa, a Takke Cc(HOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJIB30BAaHUEM IOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WU
00BEMY OJTHOTO M3 YyYaCTBYIOIIMX B pEaKIMM BEIIECTB, TEIUIOBOro 3(ddekra peakuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJb30BAHUS XUMUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KEe MpaBUiia OOPAIEHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbs(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3amau o TtemMaM «Metamnel» U «Hemeramibl») B COOTBETCTBHUM C NpaBHJIAMU TEXHUKU
0€30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHUH COOTBETCTBYIOLIMX
peakiuit 1 GopMyIHPOBATH BBIBOBI HA OCHOBE ITHUX PE3yJIbTAaTOB;
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c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIUIO,
MOJIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpEACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYyTuX);

c(OPMHPOBAHHOCTh YMEHHH COOJIIOJaTh TPaBMJIa SKOJIOTMYECKH Ie1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHUMAasi cMbICT mokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHUII;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuIeckux Gopmyt.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KoanuecTBo yacos
HanmeHnoBaHue pa3ae/ioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
Ne ni/m Kontpoannbie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
HpeameT OpraHuHiecKOH XUMHH. TGOPM https://resh.edu.ru/subject/29/10/
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
21 TIpeienbHbIe YIIeBOIOPO/IE! — ATKAHb 2 https://resh.edu.ru/subject/29/10/
29 HenpenenbHble yrieBoaOpOIbI: aJKEHBI, 6 1 https://resh.edu.ru/subject/29/10/
' QJIKaINEHBI, AJTKUHBI
23 ApOMATHYECKHE YIIEBOIOPOIbI 2 https://resh.edu.ru/subject/29/10/
24 IIpupoaHbIlE HCTOYHHUKH YIIEBOI0POIOB U 3 1 https://resh.edu.ru/subject/29/10/
' UX nepepaboTKa
Hroro mo pazneny 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHU st
3.1 Criuprer. deron 3 https://resh.edu.ru/subject/29/10/
3.9 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 https://resh.edu.ru/subject/29/10/
' CrioxubIie 3QUPBI
3.3 VIIIeBOMIbL 3 2 https://resh.edu.ru/subject/29/10/
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Hroro mo pazaeny 13
Pasnen 4. A3oTcoaepikamme opranudeckue coeIMHeHUs
https://resh.edu.ru/subject/29/10/
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 3
Hroro no pazaeny 3
Paspgen 5. BeicOKOMOJIEKY IS pHbIE COCAUHEHUS
https://resh.edu.ru/subject/29/10/
5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Utoro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME

21




11 KJIACC

KoaunuecTBO 4acoB

N HanmenoBanue pa3aeioB 4 TeM IPOrpaMMbl K 1 JJeKTPOHHbIE (LHPPOBHIC)
n/n pasi porp Bcero OHTPOILHBIC paKTHieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0OCHOBbI XUMHH
Crpocnue aromos. Tlepromiecinii 3akoH # https://resh.edu.ru/subject/29/11/
11 [Iepnonnueckas cucTeMa XMMUYECKUX 3
anemenToB . 1. Menaeneera

1.2 Crtpoenue BemiecTBa. MHOrooOpasue BeIecTB 4 hitps://resh.edu.ru/subject/29/11/
1.3 XuMUYeCKHe PEAKITHH 6 1 1 https://resh.edu.ru/subject/29/11/

Utoro no pazneny 13

Pa3nen 2. Heoprannueckasi xumMusi
21 MeTamsl 6 1 https://resh.edu.ru/subject/29/11/
29 HeMeTamisl 9 1 1 https://resh.edu.ru/subject/29/11/
23 CBs13p HEOPTAaHNYECKUX U OPTraHUYECKUX 5 https://resh.edu.ru/subject/29/11/

) BEIIECTB

Uroro no pazaeny 17

Paznen 3. Xumus 4 )Ku3Hb
31 UMHS T SKUBHE 4 https://resh.edu.ru/subject/29/11/

Hroro no paszneny 4

OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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MMPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUMSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

10 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckre OCHOBbI OPraHUYECKOW XUMHUU

1.1

CdopMupoBaHHOCTH MPEACTABICHUH O XUMUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIM XUMHH B MO3HAHUU
SABIIGHUN MPUPOAbI, B (POPMHUPOBAHUU MBILUICHUS M KYJIbTYpPbI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM s
peIIeHUsT TPAKTHYECKUX 3aJlad W SKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cperie

1.2

Brnanenue cucremMoil XMMUYECKMX 3HAHUH, KOTOpas BKJIKOYAET:
OCHOBOIIOJIAr Al IIUE IIOHATUSA (Monexyina, BaJICHTHOCTb,
JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS, XMMHUUYECKasl CBA3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YIIEpOAHBIN CKElET,
(GyHKIMOHAIbHAs ~ TpyINna, pagukal, HM30MEpHUs, H30MEpHI,
TOMOJIOTUYECKUN PpsAll, TOMOJOIH, YIJI€BOIOPOABI, KHUCIOPOA- U
a30Tco/ieprKalllue COeMHEHUs,, OMOJOrMYECKH aKTHBHBIE BELIECTBA
(yrimeBopbl, KHUpbI, OEITKH), MOHOMED, TOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
XMMUYECKOTro cTpoeHHsi opraHudeckux Bemects A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMUH, (PAKTOIOTHYECKHE
CBEIEHMSI O CBOMCTBAaX, COCTaBe, MOJIYYEHHMH U 0€30MacHOM
UCIOJIb30BaHUU BaKHEHIIMX HEOPraHUYEeCKHMX M OpPraHUYECKUX

BCIICCTB B 6BITy n HpaKTI/I‘ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA

1.3

14

CdopMupoBaHHOCTb yYMEHHUW BBISBISTH XapaKTepHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATh WX  B3aUMOCBA3b,  HCIIOJIB30BATh
COOTBETCTBYIOIIME IOHATUA IIPU OIMMCAHUU COCTaBa, CTPOCHUA U

MPEBPAICHUN OPraHUYECKUX COSTMHEHUIN

c(OpMHUPOBAHHOCTh YMEHUN UCTIOJIB30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJIGHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpal€HHON) (OopMyaT OpPraHMYECKHUX BEIIECTB U YypaBHEHUH
XUMUYECKUX  PEaKUuid,  U3rOTaBIMBaTh  MOJAEIU  MOJEKYI
OPraHWYEeCKHX BEIIECTB U1 WIUIIOCTPAMd HX XUMHUYECKOTO H

MIPOCTPAHCTBEHHOT'O CTPOCHHUS
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1.5

ChopMupoBaHHOCT YMEHHUH YCTaHABIMBATh MPUHALIE)KHOCTD
M3YYEHHBIX OPraHMYECKHUX BEIIECTB II0 MX COCTAaBY M CTPOEHHUIO K
onpenenéHHOMY Kiaccy (rpynmne) CcoeAMHEHHH (YrieBOJIOpObI,
KHCIIOPOJ U a30TCOJEpKalllUe€ COEIMHEHHsSI, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs), JlaBaTb UM Ha3BaHMsl IO CUCTEMAaTUUYECKOHN

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTH YMEHUS ONPEACTATH BUIBI XUMHUYECKON CBS3H B

OpPraHWYECKUX COCIMHECHUX (OJMHAPHBIC U KpaTHBIE)

1.6

2.1

ChopMupoBaHHOCTH YMEHHS TMPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHus opranndeckux Bemects A.M. bytiepoBa st 00bsicHEHUS
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH

COXpPaHCHHUA MAaCChl BCIICCTB

aneBonopoz[H . Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpTraHNu4Y€CKUC COCIUHCHU . BI)ICOKOMOJIGK}’JI?IPHI)IG COCAMHCHUA

ChopMupoBaHHOCTH YMEHHI TNPHBOIAWTH TPHUBHUAIBHBIC HAa3BaHUS
OTJICIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, MPOIUJIEH, aleTHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (eHos, dopManbiaerus, aueTaibleru,
MypaBbHHAs KHCJIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasi KUCJOTa, IJII0K03a, (PYKTO3a, Kpaxmal, LEJUIH0JI03a,

IJIALMH)

2.2

CdopMUpoOBaHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOCHUE,
du3HYeCKne M XUMHUYECKHE CBOWCTBA TUITUYHBIX IPEICTABUTEIICH
pa3IMYHBIX KJIacCOB OpPraHWYEeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH,
MpoMuieH, anetuieH, OyramueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJI, TAHOJ, STUJICHTJINKOIIb, TIIHIEPUH, ()EHOJ, alleTaTbICTH/I,
MypaBbHUHAS M YKCYCHAsl KHCIIOTHI, TJIFOKO3a, KpaxMaJ, IeJUTi0J03a,

AMHUHOYKCYCHas KI/ICJIOTa)

2.3

ChopMHpPOBaHHOCTH YMEHUS MILTIOCTPUPOBATH TEHETUUECKYIO CBSI3b
MEXJIY TUIUYHBIMU  NPEACTABUTEISIMA  PA3JIUYHBIX  KJIACCOB
OPraHUYEeCKHUX BEILIECTB YpaBHEHUSIMU COOTBETCTBYIOLIUX

XUMUYECKHUX PEaKIUi ¢ UCIIOIh30BAHUEM CTPYKTYPHBIX (opMyIt

2.4

CpopMUpoOBaHHOCTb ~ YMEHHUS  XapaKTepU30BaThb  HCTOYHHKHU
YII€BOJIOPOAHOTO CHIPbs (HEPTH, MPUPOAHBIN Ta3, YToJib), CIOCOObI
UX TepepaboTKM U MPAaKTHUYECKOe MPHUMEHEHHE IPOJIYKTOB

nepepadoTKu

XUMHS U KU3Hb. PacuéThl
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3.1

CdopMupoBaHHOCTH yMEHUW BJIAETh CHCTEMOW 3HAHUU 00
OCHOBHBIX METOJaX HAy4HOTO IMO3HAHUS, UCIOIb3YEMbIX B XUMHUU
NpU W3YYCHUHM BEIISCTB W XHMUYECKHX SBJICHUU (HaONIIO/ICHHE,
U3MEPEHUE,  OKCIIEPUMEHT,  MOJCIMPOBAHUE),  HCIOJIb30BAThH
CUCTEMHBIC XUMHUYECCKUEC 3HAHUS IS TPUHATHS PENICHUH B
KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH H UX

IIPUMEHCHUEM

3.2

3.3

CdopMupoBaHHOCTh yMEHHUU COONIOAATH TPAaBHIA ITOJTH30BAHUS
XUMHYECKOU TOCy/oi U 1ab0paTOPHBIM O0OPYAOBaHUEM, a TaKXKe
npaBuiIa OOPAIICHUs C BEIECTBAMU B COOTBETCTBUH C HHCTPYKIIUSIMU

11O BBIIIOJHCHUIO Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB

CdopMuUpoBaHHOCTH ~ YMEHUW  TUIAHUPOBATh M BBITIOJHSATH
XUMUYECKUM SKCIEPUMEHT (IIPEBPAIICHUSI OPraHMYECKUX BEIIECTB
IpU HArpeBaHUU, MOJyUYEHUE STUIIEHA M HW3Y4YE€HHUE €ro CBOICTB,
KAueCTBEHHBIC PEAaKIMUd OPraHMYECKUX BEIIECTB, JI€HATypalus
OEJIKOB IIPY HArPEBAHHHU, [IBETHBIC PEAKIIUU OCIKOB) B COOTBETCTBUU
C TIpaBHJIaMH TEXHUKH OE30TIACHOCTH IPU OOPAIEHUH C BEIECTBAMHU
U J1a0opaTOpHBIM OOOPYIOBaHHMEM; MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu  ypaBHEHUN
COOTBETCTBYIOIIUX pPeaKiuii u (HOPMYIHPOBATh BBHIBOJBI Ha OCHOBE

9TUX PE3YJILTATOB

3.4

3.5

CdopmMupoBaHHOCTH ~ YMEHMH  IPOBOAMTH  BBIYMCIEHUS IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEaKIMM MO0 H3BECTHBIM Macce, 00BbEMY,
KOJINYECTBY OJTHOTO U3 UCXOJIHBIX BELIECTB MM MPOIYKTOB PEaKIUH)
ChopMupoBaHHOCT, ~ YMEHMH  KPUTHYECKH  aHAIU3MPOBATH
XUMHUYECKYI0 MH(POpPMAIUIO, MOIYYaeMyl0 U3 pa3HbIX MCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

3.6

ChopMHpPOBAaHHOCT, YMEHHMI COOJIIOATh TpaBUja SKOJOTUYECKH
11e1€co000pa3HOro MOBEACHUSI B ObITY M TPYIOBOM NEATEIHHOCTH B
LEJIIX COXPAHEHHUS CBOETO 3/J0POBbS M OKPYKAIOLIEH MpHpOIHON
Cpeflbl, OCO3HaBaTh OMACHOCTb BO3/JCUCTBHS Ha >KUBBIE OpPraHU3MbI
OTIpeNIeIEHHBIX OPTaHMYECKHUX BEIIECTB, TOHUMAsi CMBICTT ITOKa3aTells
I[IIK (mpenenpbHO AOMYCTUMOM KOHIIGHTpAllMK), TIOSICHATH Ha
IpUMepax CrocoObl YMEHbIIECHHUS M MPEAOTBPALICHUS UX BPEIHOTO

BO3JCHUCTBUS Ha OpraHu3Mm 4CJIOBCKaA
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11 KUIIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 NnporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Brnanenune cucreMol XMMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloIiMe  MOHATUA  (XMMMYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAsT 000JIOYKa aroma, S-, p-, d-3JIEKTpPOHHBIE OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD,
CTENEHb OKHCJIEHHUS, XUMHMYEcKas CBS3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBIN 00BEM, KpHUCTAJUIMYECKass PEUIETKA, THIbl XUMHUYECKHX
peaxiuii (OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE, 9K30- U
SHJIOTEPMHUYECKHE, PEAKI[H HOHHOTO 0OMEHA), PACTBOP, HJIEKTPOIIHUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOJIMTUYECKAsl JUCCOLMALMS, OKUCIHUTENb,
BOCCTaHOBUTEINIb, CKOPOCTb XHMMHYECKOM pEaKLMH, XHMHUUYECKOe
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpPHUS DJIEKTPOJIUTHYECKOM
nucconmanuu, Ilepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK XUMMUHU,
(aKTONIOrMUecKre CBEJIEHHs O CBOMCTBAX, COCTaBe, MOJIYYEHUM U
0€30I1aCHOM HCII0JIb30BAHUU BaXKHEHIIINX HEOPraHUYECKUX BEIIECTB B

OBITY M IIPAKTUYECKON JEATEIbHOCTH YEI0BEKa

1.2

CdopmMupoBaHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBA3b H3YYEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IPU OIHUCAHUM CTPOCHUS M CBOMCTB HEOPraHUYECKHUX
BEILIECTB U MX IPEBPALICHUH; BBIABIATh B3aHUMOCBSI3b XUMHUUYECKHX
3HaHUHN c HNOHATUSAMU u IIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYUYHBIX IIPCIMCTOB

1.3

1.4

BJ'IaIleHI/Ie OCHOBHBIMM ME€TOAAMHW HAYYHOI'O IMO3HAHUS BCUICCTB U
XUMHYECKUX SIBICHUI (Ha6J'IIO,I[eHI/Ie, HU3MCPCHUEC, OKCICPHUMCHT,
MOI[CJ'II/IpOBaHI/Ie)

C(I)OpMHpOBaHHOCTB yMCHI/Iﬁ OIpeaAcCiATEL BAJICHTHOCTH U CTCICHb
OKHCJIICHHUSA XHMHWYCCKHUX OJBJIEMCHTOB B COCIUHCHHUAX Pa3IMYHOIO
CoCTana, BHU/J XUMHYISCKOM CBs3H (KOBaHeHTHaﬂ, MOHHas,
METALIMYCCKasd, BO,Z[OpO,Z[HaSI) B COCIMHCHUAX, TUIL KpHCTaHHHqCCKOfI
pCIJ_IéTKI/I KOHKPETHOTO BCIICCTBA (aTOMHa}I, MOJICKYJISIpHAsA, NOHHAs,

MeTaJUTHIeCKas)
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1.5

ChopMupoOBaHHOCTh YMEHHI OMPEAETATH XapaKTep Cpellbl B BOJHBIX

pacTBOpax HEOPraHUUECKUX COEAMHEHUN

1.6

1.7

1.8

ChopMupoBaHHOCTh YMEHHS KIacCHU(DUUIUPOBATh XUMHUYECKHUE
peakuuy 10 pa3IuYHbIM IPU3HAKAM (YUCILY U COCTaBYy PEarupyroumx
BEILIECTB, TEIIOBOMY d(dexTy peakuuu, H3MEHEHHIO CTEIeHeH
OKHUCJIGHHS ~ DJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  Y4acCTHIO

KaTaJu3aTopa)

ChopMUpOBaHHOCTE YMEHHI COCTABJIATH YPAaBHCHHS pEaKIUl
pPa3IMYHBIX THUIOB, IOJHBIE W COKpPAIIEHHBIE YPABHEHHUS pEaKUuild
MOHHOIO0 OOMEHa, YYUTHbIBas YCJIOBHS, MPU KOTOPHIX ATH DPEAKIUH
UIYyT 10 KOHIA

CdopmupoBaHHOCTH YMEHUM MIPOBOJIUTH peakuuu,
MOATBEPKIAIOIINE KaueCTBEHHbIN COCTaB Pa3IMnYHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATh OINBITHBIM NYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

1.9

1.10

1.11

CpopMHUpOBAaHHOCTH YMEHHI PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuuit IIOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O OajaHca 3THX peaKI_[I/Iﬁ

ChopmupoBaHHOCTE YMEHUH OOBSACHATH 3aBUCHMOCTH CKOPOCTHU
XUMHUYECKOHN peaklnu OT Pa3iNdHbIX (haKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapaKTep CMELICHUS
XMMHYECKOIO PABHOBECHS B 3aBUCUMOCTH OT BHELTHETO BO3ACHCTBUS

(npunun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKask XUMHs

2.1

2.2

CdopmupoBaHHOCTh YMEHUI packpbiBaTh cMbIca Ilepuognueckoro
3akoHa .M. MeHnneneeBa M JIEMOHCTPUPOBATh €ro
CHCTEMAaTU3HUPYIOLYl0, OOBSICHUTENBHYI0O U  NPOTHOCTHYECKYIO
byHKIIIN

ChopMupoBaHHOCT ~ YMEHMH  XapaKTepHU30BaThb  3JIEKTPOHHOE
CTpOCHHE aTOMOB XMMMYECKHX D3JeMEeHTOB 1-4 mepuojos
[lepmonnueckoit  cucreMbl  XUMHYecKux  anemeHtoB  J[.M.
MeHzeneeBa, HCIIOB3Ys MOHATHS «S-, P-, d-2JIEKTPOHHBIEC OPOUTAIIHY,
«QHEPreTUYecKre YpOBHUY», OOBIACHATh 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUH IO MEPHOJaM U
rpynmnaMm Ileprogudeckoil cucteMbl XMMUYECKHUX 3neMeHToB J[.H.

Menneneesa
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2.3

2.4

CdopmupoBaHHOCTE YMEHUHN XapaKTepU30BaTh (OMUCHIBATH) OOIIHE
XUMHYECKHE CBOIMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX
KJIaCCOB, IMOJATBEPIKAAThH CYIIIECTBOBAHNE T€HETHYCCKOM CBSI3U MEXKTY
HEOPraHWYECKUMHU  BEIIECTBAMH  C  [OMOIIBIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUAN

ChopMUpOBaHHOCT YMEHMH yCTaHaBIMBaThb IPUHAJIEKHOCTD
HEOPraHUYECKUX BELIECTB IO UX COCTaBYy K ONPEACIEHHOMY Kiaccy
(rpymne) coequHeHui (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAJLIBL,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

2.5

2.6

ChopMupoBaHHOCTb YMEHHH HCII0JIb30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIs COCTaBJIEHUS (OPMYJl BELIECTB U YPaBHEHMH XMMHUYECKHX
peakmwii, cuctematnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHMsI OTHEJIbHBIX HEOPraHMYECKHUX BELIEeCTB (yrapHblii ras,
YIJIEKUCIBI ra3, aMMuak, raméHas HM3BeCTh, HEraméHas H3BECTb,

MUTHEBAs COJIA, MTUPUT U JPYTHE)

CdopmupoBaHHOCTh YMEHUHN XapaKTepH30BaTh (OMUCHIBATH) OOIIKE
XUMHUYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB  Pa3IHMYHBIX
KJIACCOB, MTOATBEPHKIATh CYIICCTBOBAHUE TCHETUYCCKOM CBSI3U MEKTY
HEOPTaHWYECKMMH  BEIIECTBAMH C  TOMONIIBIO  YpPaBHCHHM

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.7

ChopMUpOBaHHOCT ~ YMEHMH  IUIAHUPOBaTb M BBINOJHSATH
XUMHUYECKHH SKCIEpUMEHT (pa3sioKeHUE NepoKcHIa BOJOpoJa B
MIPUCYTCTBUY KaTaJIN3aTopa, ONPEEeNICHHE CPE/Ibl PACTBOPOB BEILIECTB
C NOMOMIbIO YHHBCPCAJIBHOTO HHAWKATOPA, BJIIMAHUC PA3JTUYHBIX
(akTOpOB Ha CKOPOCTb XHMHUECKOW pEaKIMH, PEaKIMU HOHHOIO
oOMeHa, KaueCTBEHHbIE pPeaklUu Ha CyabdaT-, KapOOHAT- U XJIOPHU/-
AHWOHBI, HA KaTUOH aMMOHMUs, PCUHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4
o Temam «Mertasl» U «HemeTanisl») B COOTBETCTBUU € MPaBUIIaMU
TEXHUKH O€30MacCHOCTH TMpH OOpalleHHH C BeleCTBAMU MU
na0opaTOpHBIM ~ 00OpYJIOBaHHWEM;  MPEIACTABIATh  PE3YJIbTaThl
XUMHYECKOIO O3KCIepuMEHTa B  (QopMe 3amucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuil U (GopMynupoBaTh BBHIBOJBI Ha OCHOBE

OTUX PC3YJILTATOB

2.8

ChopMHUpOBaHHOCT, yMEHHH COOJIOATh TpaBWja TOJb30BaHUS
XUMHYECKON TMOCYIOW M JTabopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe
MpaBUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIIUSIMH

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB
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2.9

3.1

3.2

3.3

ChopMUpOBaHHOCTH ~ YMEHHH  XapaKTepu3oBaTb  XUMHUYECKHE
IIPOLIECCHL, JIEXKAIIHUE B OCHOBE IIPOMBIIIJICHHOTO IOJy4YE€HUs CEPHOU
KHUCJIOThI, aMMHaKa, a Tak’ke CpOPMHUPOBAHHOCTh IPEJICTABICHUH 00
O0IMX HayyHbBIX MPUHLMIAX M 3KOJIOTMYECKHX MmpolieMax

XUMHUYECKOT0 MMPOU3BO/ICTBA
Xumus U )Ku3Hb. Pacu€Tsl

ChopMHUpPOBAHHOCTH MPEACTABICHUN O XMMUYECKON COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMUU B TO3HAHUU
SBJIGHUW TPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOMW JIIsI
pelleHrs NPAKTHUYECKUX 3a/Jady U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH AQHAJIM3UPOBATh
XMMHUYECKYI0 HMH(OpMaIuio, MojaydaeMyr0 M3 Pa3HbIX HCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUK, ceTh IHTEpHET U Ipyrue)

ChopMupoBaHHOCTE yYMEHHU COONIONATh TIPaBHJA SKOJOTHYCCKH
1enecoo0pa3Horo MoBeAeHUS B OBITY U TPYAOBOW AESITENBHOCTH B
LEIAX COXPAHEHUs CBOETO 3J0POBbs M OKPYKAKOIIEH NPUPOIHOU

cpebl

3.4

3.5

Oco3HaBaThb OMAacHOCTh BO3JEWUCTBUS Ha JKUBBIE OPTraHU3MBI
ONpEACNEHHBIX BEIIECTB, NOHMMAas cmblcan nokaszarens [IJIK,
MOSICHATH Ha IPUMEPAX CIOCOOBI YMEHBIICHUS M TIPEAOTBPAILIEHUS UX

BpCIAHOIO BOSI[GPJICTBHSI Ha OpraHuv3M 4€JIOBCKa

ChopmupoBaHHOCTH ~ yMEHMH  MPOBOAUTH  BBIYUCICHUA  C
WCTIOJIb30BAHMUEM TIOHSTHS «MaccoBasi JIOJISl BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILEHUH Ta3oB MPU XUMHUYECKHX pPEAKIMIX, Macchl
BelIeCTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00BEMY OJIHOTO W3 YJacTBYIOIIUX B PEAKIMU BEIIECTB,
TeII0BOro 3¢ (dexTa peakiiui Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHECPTHUU
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ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

1

11

1.2

TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU

Hpez[MeT OpFaHI/I‘ICCKOﬁ XUMHU: €€ BO3HHUKHOBCHHEC, Pa3BUTUC U 3HAYCHUC B
IIOJIYYCHHNH HOBBIX BCHICCTB M MaTCpUajlOB. TCOpI/IH CTPOCHHUSA OPTraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS
CrtpykrypHble (opMysibl OpPraHMYeCKHMX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuMH4ecKasi CBSI3b B OpPraHM4€CKUX COCAUHCHHUAX — OAMHAPHBLIC W KPATHBIC

CBA3H. HpeI[CTaBJ'IeHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenkiiatypa oprannueckux coeIMHEHUH (CUCTeMaTUuecKas) U TPUBUAIIbHBIE

Ha3BaHUS Ba)KHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHN4YCCKHUX BCUICCTB

YrieBogopoasl

2.1

AJKaHBI: COCTaB MU CTPOCHHUE, TOMOJIOTMYECKHMW psia. MeraH U 3TaH —
MPOCTEHIINE MPEACTABUTENH alKaHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu 3aMelleHus W TOPEHUSs), HAXOXKJICHHE B TPHUPOJE, IMOJIy4yeHUE |

IIPUMEHEHHE

2.2

2.3

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiA. DTWIEH U MPONUIIEH —
MPOCTEHIINE MPEACTABUTENMN AKEHOB: (DPU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUIpPATAllMM, OKHUCICHUA U
MOJIMMEPU3ALNH ), TOJIyYeHHE U IPUMEHEHUE

Ankanuensl: Oyranuen-1,3 u wmetunOyraaueH-1,3: crpoeHue, BaxHeHIIHe
XMUMHYECKHe CBOICTBa (peakuus nonumepusanun). [lomyueHre cHHTETUYECKOTO

KaydyKa U pe3UHbI

2.4

2.5

AJKWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psijl. ALICTUIICH —
MPOCTEUIINIA TIPEICTABUTENIb AJIKHHOB: COCTaB, CTpOCHUE, (U3UYECKUE U
XUMHYECKHE  CBOMCTBAa  (peakuuu TUAPUPOBAHHUSA,  TaTOT€HHPOBAHUS,

ruaparanuu, I OpCHI/Iﬂ), MOJIY4YCHHUEC U IPUMCHCHUC

Apensl. beHson: cocrtaB, cTpoeHue, (U3HUECKHEe W XMMHUYECKHE CBOMCTBA
(peakuuu TaJOTEHUPOBAHUS U HHUTPOBAHHS), TMOIYYCHHE U TPHUMEHEHHUE.
Tomyon: coctaB, cTpoeHHe, (PU3NYECKHE W XMUMHYECKHE CBOMCTBA (peaKIuu
raJIorTeHUPOBAHNSA M HUTPOBAHUS), MOJy4yeHUE W NpuMeHeHHe. TOKCHYHOCTh
apeHoB. ['eHeTnueckas CBSI3b MEXKIY YIIEBOAOPOAAMH, MPUHAMJIECKAIUMU K

Pa3JIMIHBIM KJIacCaM
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2.6

3.1

3.2

3.3

IIpuponHblE HMCTOYHUKM yrieBOAOpoAOB. IIpupomHbBI ra3 M IONYyTHBIE
HedTsHbIe Ta3el. HedTs u e€ mpoucxoxaenue. CriocoOsl nepepaboTku HepTH:
NIEPEroHKa, KPEKUHI (TEepMHUYECKUH, KaTaluTU4ecKuit), nuposus. IlpomykTs
nepepaboTku HeTH, X IPUMEHEHHUE B IPOMBILIICHHOCTH U B ObITY. KamMeHHBbIi

yroJib U IPOAYKTHI €T0 MepepadoTKu
Kucnoponcoaep:xaiiiue opraHn4eckue CoeAMHEHNS

[IpenenbHble OAHOATOMHBIE CHOUPTHI. MeETaHON W 3TAHOJ: CTPOEHUE,
¢du3nuecKkue MU XMMHUYECKUE CBOMCTBA (pEaKlIMU C AKTHBHBIMU METaJUIAMU,
raJloreHOBOJIOPOIaMHU, TOpPEHHUE), MpUMeHeHHe. BoJopolHbie CBSI3U MEXKIY
MOJIEKYJIaMH CITUPTOB. /[eficTBHE METaHOJIa ¥ 3TaHOJA Ha OPraHU3M YEJIOBEKa.
MHOroaToMHBIE CIIUPTHL. DTUICHIJIMKOb U TIHIEPUH: CTPOCHUE, (PU3HUECKHEe
U XUMUYECKHE CBOWCTBA (B3aMMOJCHCTBHE CO WICJIOYHBIMH METAJJIaMU,
KaueCTBEHHAsl peakilMs Ha MHOTOATOMHbIE CHHPTHI). [leiicTBre Ha opraHusm
yenoBeka. [[pumeHenue rivuepruHa u STUICHTIIUKOIS

@DeHol: CTpOeHHE MOJIEKYNbl, (U3MYEeCKHe U XHUMHYECKHE CBOWCTBA.
Tokcuunocts penona. [Ipumenenue dpeHona

Anpaeruibl U KeTOHbL. DOpMalbJETrul, alleTalbAeTHa: CTpoeHue, pusnieckue
U XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCJICHHS W  BOCCTAHOBJICHUS,

KaueCTBEHHbIE PEAKIINH ), IOJyUYEHUE U IPUMEHEHHE

3.4

3.5

OIHOOCHOBHBIE TpeebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHASI M YKCYCHAs
KHCIIOTBI: CTpO€Hue, (pu3nueckue U XMMHUUYECKHUe CBOMCTBA (CBOICTBa, oOmiue
JUI Kjacca KHCJIOT, peakuus 3TepuduKalnuu), MOJIy4eHHE U TPUMEHEHHE.
CreapuHOBas U 0JIEMHOBAs! KUCJIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX

KHCIOT. Mblj1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIee JeiiCTBHE
CrnoxHble 3QUpBI KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, KjIacCU(PUKALUSA yriIeBOI0B (MOHO-, JU- M MOJIMCAXAPUIbI).
I'moko3a — mpocTedmuil MOHOCaXapHua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIb,
¢usnyeckue M XHUMHYECKHE CBOICTBa (B3aMMOJAEHCTBHE C THIPOKCHAOM
menu(ll), okucieHume amMmmMavyHbIM  pacTBOpoM  okcupa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bI), HAX0XKJIEHUE B IPUPOJIe, TPUMEHEHHE,
6uosornyeckas posib. Porocunte3. PpykTO3a Kak U30Mep IMoKo3bl. Kpaxman
U LEJUII0J103a KaK NpUpoaHble oauMmepbl. CTpoeHHe Kpaxmalla U LEJUII0JIO3bI.
dusnyueckne W XUMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOIN3, KauyeCTBEHHAs

peaKIus C HOJIOM)

A3oTcoiepikaliie OpraHn4eckie CoeIMHEHUS
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4.1

AMUHOKHCIIOTHI KaKk aM(OTepHbIe OpraHudyeckne coenuHeHus. Ousnueckue u
XMMHUYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpUMeEpe IJMIMHA). buomornyeckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

4.2

5.1

benku kak mNpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHud. [lepBuuHas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OENKOB:

TUAPOJU3, ACHATYpalusl, KaYeCTBEHHbIE peakluy Ha OeIKu
BricokoMoneKysipHbIE COSAMHEHMUS

OcCHOBHbBIE TIOHSITUSL XUMHUHU BBICOKOMOJIEKYJISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO, CTENEHb  MOJMMEpPU3ALUHU,  CPEAHSS

MOJICKYJIsIpHasd Macca. OcHOBHBIC MCTOABI CHUHTC3a BBICOKOMOJICKYJISIPHBIX

COG,Z[I/IHeHI/Iﬁ — [MOJIMMEPpHU3alnA U ITOJIUKOHACHCAI A

5.2

3KCH€pI/IMCHTaJH)HI)Ie MCTOAbl HM3YUYCHUA BCHICCTB HU HUX HpeBpameHm”I:
O3HAaKOMJICHUEC C 06pa3uaMH NpupoOAHbIX W HCKYCCTBCHHBIX BOJIOKOH,

IjracTMacc, KaydyKoB. HOJ'Iy‘IeHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KUIIACC

Kon

11

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

TeopeTnuecknue OCHOBBI XUMUHU

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTyecKre YpOBHH, MOyPOBHUA. ATOMHBIE OpOUTAIH, S-, P-, 0-3JIEMEHTHI.
OcobeHHOCTH pacIpeiesieHUst JIEKTPOHOB TI0 OPOUTAISIM B aTOMAaX 3JIEMEHTOB

MEPBLIX quHpéx Iepruoaos. BJICKTpOHHaSI KOH(l)I/IpraI_II/ISI aTOMOB

1.2

1.3

Ilepuoanueckuii 3axkoH u llepuoanueckas cucreMa XMMHYECKHX DJIEMEHTOB
J.N. MenneneeBa. CBsi3b NepuoaudecKoro 3akona u [lepuoanueckoii cucremsl
XUMHYECKHX 3JIeMeHTOB J[.M1. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKHUX JJIIEMEHTOB U
0o0pa3yeMbIX UMH TPOCTBIX M CIOXHBIX BEIIECTB MO TPYNIaM U TEPUOaM.

3HaueHUe NepuoaANYCCKOro 3aKOHA B PaA3BUTHU HAYKU

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BHIbI XUMHUYECKOW CBS3HM
(koBajieHTHasi HEMOJSpHAs W TMOJsSpHas, WOHHAs, MeTrauinueckas). Honsr:
KaTHOHBl M aHWUOHBL. MeXaHW3Mbl 00pa30BaHUSI KOBAJICHTHOM XHUMHYECKOM

CBs3M (OOMEHHBIN U TOHOPHO-aKIEeNnTOpHBIN). BomopoaHas cBs3b

14

BaneHntHOCTB. DnekTpooTpuIiaTeIbHOCTh. CTENEHb OKUCTIEHUS

1.5

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IMMOCTOSIHCTBA

COCTaBa BellleCTBa. THIIBI KpUCTATNIMICCKUX pCI_HéTOK. 3aBUCHMOCTH CBOMCTBA
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BEIIECTB OT THUIA KPUCTAUIMUECKOW pewmérku. lloHsatue o aucnepcHsIX
cucreMax. VIcTHHHBIE U KOJUIOUMIHBIE pacTBOpBL. MaccoBas [10J11 BeElecTBa B

pacTtBope

1.6

Krnaccudukanus HEOPTaHUYECKUX COEIMHEHU. Howmenxkmnarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

1.8

1.9

1.10

Xumudeckass — peakius.  Krnaccupukamuss — XMUMHYECKMX — PEaknuid B
HEOPraHWYECKOW M OPraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEIIECCTB,

3aKOH COXpaHCHUA U NPCBpAlICHUS SHCPIrUU IIPpU XUMHUYCCKUX PCAKIUAX
CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT pa3IMyHbIX (PaKTOPOB

OOpatumblie peakuuu. XuUMHUeckoe paBHoBecue. DaKTOphI, BIUAIOIIME Ha

COCTOsAHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [larense
OnekrponmTryeckas auccoruanus. CuibHble U ciadbie AnmekTponuTsl. Cpena
BOJIHBIX pAacTBOPOB BELIECTB: KHUCIAs, HEHTpaibHas, LIeJo4yHas. Peaxnuu

HOHHOTO 0OMeEHa

1.11

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC pCaKluu

2.1

HCOPFaHI/I‘IeCKaﬂ XUMMUA

Hewmerannel. ITonoxxenne HeMeTalloB B HepHOI[quCKOﬁ CHUCTEMEC XUMHUYCCKUX
3JICMCHTOB Z[I/I Menpaeneena u 0COOEHHOCTH CTPOCHUA aTOMOB. duznyeckue

CBOICTBa HEMETAJUIOB. AJUIOTPONHUS HEMETAJUIOB (HAa IMpUMEpPE KHUCIOpOaa,

cepsl, pocdopa u yrirepoa)

2.2

2.3

XUMHYECKHE CBOMCTBA BAXKHEHINIMX HEMETA/UIOB (TajOreHOB, CEphI, a30Ta,
docdhopa, yraepoga W KpPEeMHHs) M HUX  COCIUHEHMH  (OKCHJIOB,
KHCIIOPOJICOACPKAIIMX KHUCIOT, BOJAOPOAHBIX coenuHeHuil). Ilpumenenue

BaKHEUIIINX HEMETAIJIOB U UX COCAUHEHUI

Mertannel. [lonoxxenne metauioB B Ileproanyeckoil cucTeMe XMMHUYECKHX
sanemenToB JI.M1. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX 000JI0UEK
aTomMoB MeTasuioB. O01re Gpuznueckue cBoMcTBa MeTaIIOB. CIUTaBbI METAILIOB.

3HeKTpOXHMquCKHﬁ paa HaHpH)KCHI/II\/’I MCETAJlJIOB

2.4

2.5

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAIOB (HATPUM, Kajduil, KaJIbIIHM,
MarHuii, allOMHHHUNA, IIUHK, XpOM, XKEJe30, MeJlb) U UX coeauHeHuil. Oo0mue
CrocoObl TOoMy4YeHus: MeTaluIoB. [IpruMeHeHre MeTallioB B OBITY U TEXHHUKE

I'enernueckas CBA3b HEOPraHUYECKUX BEILIECTB, IPUHAIICKALINX K PA3TUYHBIM

Kj1accaM

XUMHS U )KU3Hb

33




3.1

Ponb xumMum B 0OECHEUEHHUU HKOJOTMUYECKOM, SHEPreTUYeCKOW W MHUIICBOU
0€30MMacHOCTH, pa3BUTHH MEIUIUHEL. [[oOHATHE 0 HAyYHBIX METOJaX MMO3HAHUS

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

HpeIICTaBJIeHI/ISI 00 O6H_II/IX HAaY4YHBIX IIPUHOUIIAX MTPOMBIIIJIICHHOI'O IMOJTYYCHUA
BaKHEHIITNX BC€IICCTB. Yenosek B MHPE BCHIECTB U MAaTCPHAJIOB!: BaKHEHIIIIE
CTPOUTECIIbHBIC MaTCpHrajibl, KOHCTPYKIIMOHHBIC MaT€pHajbl, KpPpaCcKHu, CTCKIIO,
KCpaMuKa, MaTCpuaJibl AJId 3JICKTPOHUKH, HAHOMATCPUAJIbI, OPraHUYCCKHUC U

MUHEpaJIbHbIE y00peHUs

3.3

Xumus Hu 3A0POBLEC HYCJIOBCKA: IIpaBUJia HCIOJb30BaAHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBuJia 0€30I1acHOI0 MCIIOJb30BaAHUS ImperaparoB OBITOBOM

XHUMHU B HOBCGI[HCBHOI\/'I KHN3HU
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

10 - 11 knacc. IIpocsemnienue. I'.E. Pym3utuc. @.I'. ®enpaman. 2022 roa.
11 uzganue 2020 roz.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bubmuorexa I{OK https://m.edsoo.ru/

POIII https://resh.edu.ru/subject/5/

OUIIN http://www.fipi.ru/
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