MMHUCTEPCTBO NPOCBEIEHMS POCCUICKOM ®EIEPALIAN
Mpusucreperso o6pazoBanus v Hayku Peciry Oy Mapnit Do
Orjiet 00pazoBanusa AJXMHHUCTPALMH
MOPpKHHCKOr0 MyHHIIMIIATGHOr 0 paiiona Peciry 6.mixn Mapwii D

MOY "MopkuHckas cpe/insisi 00meodpa3oBare/ibHas mkoa Ne6 '

COI'YTACOBAHO
3amecTuTenb JUpexTopa mo YP
MOY "Mopxkunuckas COI Ne6"

Wa72

S0 ML
o . 'ﬁﬁg@&p MOY "Mopxkunckas COIL Ne6"

&

0o ””goﬁk‘
A
0 & «MOpKUHCKRS ‘\, < CW (3ye3a BA)
3 CPRAHRR T it
2\ 0611e06pa30saTenshas /
3 wixona Neb» T 5 08.2023 1.
‘% » . D——

(IInmxosa E.I".)

0T« » 08.2023 r.

PABOYASI ITPOTPAMMA
(ID 2439527)
yueOHoro npeavera «Xuvns. ba3oBbiil ypoBeHb»
st odyyaronuxces 10 — 11 kiraccos
Ha 2023-2024 y4aeOHbIit rog

CocraBuna yuutens xumuu u 6uosoruu Kpacxona JI.H.

nrr.Mopkna 2023 roj



INOACHUTEJIBHAA 3ATINCKA

IIporpamma 1o XMMUHM Ha YpOBHE CpeJHEro od1ero o0Opa3oBaHus pa3padboTaHa Ha ocHoBe DenepaabHOro
3akoHa oT 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit dexepannny», TpebOBaHUN K pe3yabTaTaMm
ocBOcHMS (emepanbHOl 00pa3oBaTeNbHOW MporpaMmbl cpemHero obmero obpaszoBanus (POIT COO),
mpelcTaBiIcHHbIX B DenepaibHOM rocyaapcTBeHHOM obOpa3oBatensHoM cranaapte COO, ¢ yuérom Konmemnmuu
npernojiaBaHus yueOHoro mpeamera «Xumus» B oOpa3zoBaTelbHbIX opraHm3auusax Poccuiickoit ®dexpepauuu,
peayIn3yIOMX OCHOBHBIE OOpa30BaTENIbHBIE MPOTPaMMbl, U OCHOBHBIX IOJIO)KEHHH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccutickoit denepanuu Ha niepuon 10 2025 roga» (Pacnopsuxenue [IpaBurensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO00B K pa3pabOTKe MpOorpaMMbl IO XUMHUH, K ONpeAeNeHUI0 o0lel crpateruu o0ydeHus,
BOCIIUTAHMS U Pa3BUTH OOy4aroIIUXCS CpeACTBaMHU ydeOHoro mpeamera «Xumus» st 10—11 kimaccoB Ha
0a30BOM ypoBHE cocTaBWIM KoHIenTyaabHble nosiokeHuss GI'OC COO o B3auMOOOYCIIOBJICHHOCTH IIEJICH,
CoZiep KaHusl, pe3yabTaToB 00y4eHUsI U TPeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHue, MOIy4aeMOe BBITYCKHUKaMU 00111€00pa30BaTeIbHOM OpraHu3aluy, sBISETCs
HEOTHEMJIEMOM YacThl0 HX oOpa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIOIIMM JSTaloM pealu3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM ypOBHE KIIFOYEBBIX LIEHHOCTEH, NPUCYIIUX LEIOCTHOM CUCTEME XMMUYECKOIO
o0pa3zoBaHMsl. DTH EHHOCTH KacaroTcs MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH
KYJIbTYpbl YEJIOBEKA, a TAK)KE IKOJIOIMUECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3J0POBbIO M MPUPOIHON
cpene. Peanmusyercss xummueckoe oOpazoBaHHE OOyYaroIMXCS Ha YpPOBHE CpelHero oouiero oOpa3oBaHUS
CpeICTBaMH yueOHOro npeaMera « XuMus», CoAepKaHue U MOCTPOEHHUE KOTOPOTO ONPEENIEHbl B IPOrpaMMe 10
XUMUU € Yy4€TOM crneuu(puKd HayKd XUMHHU, €€ 3HaueHHsI B MO3HAHUM MPHUPOJBl U B MaTEPUAIBbHOM >KU3HU
o0miecTBa, a TaKke C y4€TOM OOIMX WeNedl W TPUHIMIIOB, XapaKTEPH3YIOUIMX COBPEMEHHOE COCTOSHHE
cHcTeMbl cpefiHero obiero oopazosanus B Poccuiickoit @enepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UrpaeT 0coOyl0 poJib B COBPEMEHHOI LMBUIN3ALUH, B
CO3JIaHMM HOBOI 0a3bl MaTepHaabHON KyiabTypbl. OHa BHOCHUT CBOH BKJIaJ B ()OPMHUPOBAHHME PALMOHAIBHOTO
HAy4YHOT'O MBIIUIEHUS, B CO3/IaHNE LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaIOIEM MUPE KaK O €JUHCTBE MPUPOIbI
U 4elloBeKa, KOTopoe (GopMuUpyeTcs B XMMHMM Ha OCHOBE IOHHMMAaHMs BEIIECTBEHHOT'O COCTaBa OKPY’KAIOIIEro
MHUpa, OCO3HAHHS B3aUMOCBSI3M MEXJAY CTPOCHHMEM BELIECTB, MX CBOMCTBAMU M BO3MOXHBIMU O0JIaCTAMU
IPUMEHEHHUS.

TecHo B3auMOJEHCTBYSI C JIPYIMMH €CTECTBEHHBIMU HAayKaMH, XHMHS CTaja HEOThEMJIEMON 4YacTbiO
MHUpPOBOW KYJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUIHOTO TpyJda W KH3HM KaXJOro wieHa oOIecTBa.
CoBpeMeHHas XMMHS Kak HayKa CO3uJaTesbHas, KaK HayKa BBICOKMX TEXHOJOTHI HamnpaBiieHa Ha pelleHue
ro0anbHbIX MpoOIeM YCTOWYMBOIO Ppa3BUTUS UEJNOBEUECTBA — CBIPHEBOM, HSHEPreTUUECKOH, MHUIIEBOl,
AKOJIOTMUYECKOI 0€30MaCHOCTH M OXPaHbI 310POBbSL.

B coorBercTBMM ¢ OOmMMH LENIMH W HPUHIUIAMU CPEJHEro OOLIero oOpa3oBaHMs COJAEp)KaHUE
npenMera «Xumus» (10-11 xmaccsl, 0a30BbIii ypoBEHb W3Y4YEHMs]) OPUEHTHPOBAHO IPEUMYILECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOJATOTOBKY OO0ydYaromuxcs, HEOOXOIUMYI0 UM Uil BBIPAOOTKH MHPOBO33PEHUYECKHX
OpPUEHTHUPOB, YCHEIIHOIO BKJIIOUYEHHUS B KU3Hb COIL[MYMA, IPOAOKEHNS 00pa30BaHusl B pa3IMYHbIX 00JacTsIX, HE
CBSI3aHHBIX HEIIOCPEACTBEHHO C XUMUEH.

CocTraBngomuMy npeameTa «XUMHUs» SIBISIOTCS 0a30Bble Kypebl — «Opranudeckast xumusi» 1 «OO0mas u
HEOpPraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBIISIOTCSI OCHOBBI 0a30BOM HayKu:
CUCTEeMa 3HaHWUM 110 HEOPraHUYECKOW XMMHH (C BKIIIOUEHHEM 3HAHUI U3 00IIel XUMHUK) U OPraHUYECKON XUMUU.
dopMupoBaHUE JAHHOW CHCTEMBI 3HAHUHN MPHU U3YyUSHUHU NpeMeTa 00ecredyrBaeT BOZMOKHOCTh PACCMOTPEHHUS
BCEr0 MHOT0OOpa3us BEIIECTB HA OCHOBE OOIIMX MOHSTUN, 3aKOHOB M TEOPUN XUMHUHU.

CrpykTypa conepxkaHus KypcoB — «OpraHuueckas xumusi» u «OOIIas M HEOpraHudeckas XHMUs»
chopMUpOBaHa B MpOrpamMMe MO XMMHHM Ha OCHOBE CUCTEMHOTO MOJAXOJa K M3Y4YEHHIO y4eOHOro maTepualia u
00yCIIOBJI€Ha UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha OINpe/IeIEHHBIX TEOPETUUECKUX YPOBHAX. TakK,
B Kypce OpraHM4eckoill XUMHUH BEIIEeCTBa PACCMATPUBAIOTCS HA YpPOBHE KJIACCHUYECKOM TEOpUM CTPOEHUs
OpPraHUYECKUX COEANHEHUH, a TAK)KE€ HA YPOBHE CTEPEOXMMHUUECKHUX U DJIEKTPOHHBIX IIPEJICTABICHUNA O CTPOCHUN
BemlecTB. CBeieHHUs 00 M3ydaeMbIX B KypCce BEIIECTBAxX JAlOTCA B Pa3BUTHUU — OT YIJIEBOJOPOJIOB A0 CIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COeAMHEHHMH. B Kypce opraHnyeckoil XMMUHU MOIYy4al0T pa3BUTHE CHOPMHUPOBAHHBIE
Ha YypOBHE OCHOBHOIO O0O0IIEro o00pa3oBaHHs IE€PBOHAYAIbHBIE MPEJICTABICHUS O XHUMHUYECKOH CBS3H,
KJIaCCU()MKALMOHHBIX MPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT MX CTPOCHMS, O XMMHUYECKOH
peaxuu.



Ilon HOBBIM yriioM 3peHMsI B mpeamere «XUMHs» 0a30BOr0 ypOBHS pacCMaTpHUBAETCS U3yYEHHBIH Ha
YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl TECOPETUUECKUN MaTepuall U (PaKTOIIOTHYECKHE CBEACHHUS O BEIIECTBaX
U XUMHYecKoil peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias M HeOpraHudeckas XUMHs» OOydaroluMcCs
MPEJOCTABIISCTCSI BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHUOJMUECKOr0 3aKOHa C OOLIETEOPETUYECKUX U
METOAOJIOTMYECKUX MO3MLUH, IIyOXe MOHATh HCTOPUUYECKOE H3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
o0o01maroniei 10 0OBSICHAIONICH U TPOTHO3UPYIOLICH.

Enunas cucrema 3HaHUM 0 BaKHEMIIMX BEIECTBaX, UX COCTAaBE, CTPOEHUH, CBOWCTBAX U MPUMEHEHUH, a
TaK)K€ 0 XMMHYECKHMX PEaKLUsAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX IPOTEKaHUsI AonoHsAeTcs B Kypcax 10 u 11
KJIaCCOB 3JIEMEHTAaMH COJEp>KaHUs, UMEIOLUIMMH KYJIbTYPOJOTHUECKUN M NMPHUKIATHON XapakTep. OTH 3HAHUS
CTIOCOOCTBYIOT MMOHUMAHUIO B3aMMOCBSI3M XMMHU C IPYTHMHU HayKaMH, paCKphIBAIOT €€ POJib B MIO3HABATEILHON
U IPAaKTUYECKOH NeATEeNIbHOCTU 4YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAHMIO YBa)KEHHUS K IIPOLECCY TBOPUYECTBA B
00JIaCTH TEOpUU M TPAKTHUECKUX TMPHIOKEHUA XHMHH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMbIX IpoOieMax, CBS3aHHBIX C XHUMHEH, KPUTUYECKHU OCMBICIUBATH
MHGPOPMALIMIO U TIPUMEHATH €€ JUIS MOTMOJHEHHS 3HAaHUH, PeIICHUS WHTEIUIEKTYaJbHBIX U AKCIIEPUMEHTAIBHBIX
HCCIIeIOBAaTENbCKUX 3aJad. B 1enoM conepkaHue yuyeOHOro mnpeaMera «XUMHs» JaHHOTO YPOBHSI M3Y4EHUS
OPHEHTUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOMIMXCS MHPOBO33PEHYECKOH OCHOBBI Il TOHUMAaHUS
¢wiocopckux HICH, TaKUX Kak: MaTepUalbHOE €AMHCTBO HEOPraHWYECKOI0 M OpPraHUYecKoro MHUpa,
00YCIIOBIEHHOCTh CBOMCTB BELIECTB MX COCTABOM M CTPOEHHUEM, IO3HABAEMOCTh NPHUPOJHBIX SBICHUNA MYyTEM
OKCHEPUMEHTA W PEIICHUS MPOTUBOPEUMH MEXTy HOBBIMH (PAKTaMH M TEOPETHUECKUMH MPEATIOCHUIKAMH,
OCO3HAHME POJIM XUMHUH B PELICHUU HKOJOTHUECKUX MPOOJIeM, a Takke MpodsieM cOepexeHns IHEPreTUHIecKuX
PECYPCOB, CBHIPbS, CO3/1aHUSI HOBBIX TEXHOJOTUH U MaTEpHAaJIOB.

B mutane pemienust 3ajau BOCOUTAHUS, Pa3BUTHS U COLMATIM3ALMU 00YYaIOIUXCsl PUHSATHIE TPOrPaMMOii
M0 XMMHHU TOJXO/bI K ONPEACICHHIO COACPKAHM U MOCTPOSHHSI MPEIMETa MPEyCMaTPpUBAIOT (OPMHUPOBAHUE
YHUBEpCAJIbHBIX Y4eOHBIX JEeMCTBUH, MMEIOIIMX 0a30BO€ 3HAUEHUE I pa3IMYHBbIX BUJOB JEATEIbHOCTH:
pemieHust mpodieM, TMOUCKa, aHauu3a U 00paboTKM MH(pOpMAIMK, HEOOXOAMMBIX UIsi MPUOOPETEHHs OIbITA
IIPAKTUYECKON U UCCIIEA0BATENBCKOM JesITeIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B TO3HAHUU XUMUH.

B mpakTuke npenopaBaHus XMMUM KaK Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs, TaK U Ha YpOBHE
cpeaHero ooOuiero o0Opa3oBaHMs, HpPU ONPEAETICHUU COJACPKATENbHON XapaKTePUCTUKU LeJed HU3ydeHMs
npeaMeTa HampaBJICHHEM IEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAWLIMOHHO TpU3HAETCS (OpPMHUPOBAHUE OCHOB
XMMHUYECKON HAayKH KakK 00JIACTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM AEATENbHOCTH YEJI0BEKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KyNbTypbl. C METOAMYECKON TOUYKU 3pEHUsI TaKOH MOJXOJ K ONpPEIEICHUIO
LeJed N3Y4YEeHHUs [TPEAMETA SBJISETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO aHHOM TOYKE 3pEHHUs TJIaBHBIMU LENIMU U3y4YeHMs IpenMera «XuMHs» Ha 0a30BOM YpOBHE
(10 —11 u.) sBIISAFOTCSL:

e (GopMHpPOBAHHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK Ba)KHEUINEH COCTABIIAIONIICH €CTeCTBEHHO-HAYYHOU
KapTHHBI MUpPa, B OCHOBE KOTOPOM JIeXAaT KJIIOUEBble MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI M TEOPHU
XMUMHHU, OCBOCHHE S3blKa HAayKH, YCBOEGHHE M TIOHMMaHHE CYIIHOCTU JOCTYMHBIX OO0OOIIEHH
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e (opMHUpOBaHME U PA3BUTHE MPEJCTABICHUNH O HAyYHBIX METOJAX MO3HAHMs BEIIECTB MU XUMMUYECKHX
peaxkuuii, HeOOXOIMMBIX JUIsl IPUOOPETEHUsI YMEHUN OPUEHTUPOBATHCA B MUPE BELIECTB M XUMHUYECKHUX
SBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B MPAKTUYECKON U NTOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHUU U CIIOCOOOB JESITENbHOCTH, CBA3aHHBIX C HA0JIOJIEHUEM U 00BSICHEHHEM XMMHUYECKOTO
IKCIIEPUMEHTA, COOJIIOICHUEM TIPABIIT 0€30MTaCHOTO 0OpaIeHUs C BEIIECTBAMH.

Hapsny ¢ atum, copepxaTenpHas XapaKTepUCTHKA LEJIEHd U 3a/ad U3Y4EHHUs NPEAMETa B IPOrpamMme Io
XUMHH YTOYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU B CHCTEME CPEIHEro OOIIEro
obpazoBanus. CerofHs B NMpenofaBaHUU XUMHHM B OOJIbIIEH CTENEHH OTHAETCs MPEANOYTEHUE MPAKTHYECKON
KOMITOHEHTE COJepkaHHsl 0OyueHUs, OPUEHTUPOBAHHOM Ha MOJTrOTOBKY BBIIYCKHHKa 0O0II€00pa3oBaTelbHON
OpraHu3aIiy, BIaJEIoniero He HaOopoM 3HaHUM, a (QYHKIIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CHOcOOaMH U
YMEHHSIMH aKTUBHOT'O IMOJIyYE€HHUs 3HAHUM M MPUMEHEHUS UX B PEabHOM >KU3HM JJIS PEIICHUs MPAKTUYECKUX
3az1ad.

B cBsi3u ¢ 3TUM NIpH M3ydeHHH IpeaMeTa «XUMHs TOMUHHUPYIOIlee 3HaueHHe IPUOoOpeTatoT Takue 1eNn
U 3aJ]a4H, KaK:

ajanrtanus oO0y4arommxcs K  YCJIOBUSM JMHAMHUYHO pa3BUBAIoOUIerocss Mupa, (GOpMHUpOBaHUE
MHTEJUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K €amM0OOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSATEILHOMY



MNPUHATHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX KMU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMU M HX
MIPUMECHEHHUEM;

dbopmupoBaHre Yy O0OyYarOmMXCsi KIIOYEBBIX HABHIKOB (KIIOYEBBIX KOMIIETCHIIMMA), HWMEIOIINX
VHHUBEpPCAIbHOE 3HAUEHWE /IS PA3JIMYHBIX BHUIOB JIEATEIBHOCTH: pEUICHHS MpoOleM, MOWCKA, aHalu3a U
00paboTku MH(pOpMaLIUK, HEOOXOUMBIX IJI1 MPUOOPETEHUS OMNBITA JEATEIIbHOCTH, KOTOPas 3aHUMAeT BajKHOE
MECTO B ITO3HAHUM XMMUH, a TAKXKE JUISI OLICHKH C MO3UIMIA SKOJIOTHYECKON 0e30MacHOCTH XapaKTepa BIHSHUSA
BELIECTB U XUMUYECKHX MPOIECCOB HAa OPraHU3M UeJIOBEKa U MIPUPOAHYIO CPELY;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HMHTEIICKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH 00ydaromuxcs:
CIIOCOOHOCTH CaMOCTOSITEJIbHO MPHOOpETaTh HOBbIE 3HAHUSA 1O XMMUU B COOTBETCTBUU C KHU3HEHHBIMU
noTpeOHOCTSMH, UCIOIB30BATh COBPEMEHHBIE NH(OPMAIIMOHHBIE TEXHOJIOTHUHU JJIsl IOMCKA U aHajIi3a y4eOHOH U
HAyYHO-TIOMYJISIPHON MHPOPMAIIUN XUMUYECKOTO COIEP KaHNUS;

dbopmHupoBaHHE U pa3BUTHE Y OOYYAIOIIMXCS AaCCOLUMATHBHOIO M JIOTHYECKOTO  MBIIUICHUS,
HaAOJI0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTHU, KOTOpble OCOOCHHO HEOOXOIMMBbI, B YaCTHOCTH, IpHU
TUTAHUPOBAHUH U TTPOBECHUN XUMUYIECKOTO IKCIICPUMEHTA;

BOCIUTAHHE y OOyYaromMXcsl yOSKIEHHOCTH B TYMaHHCTHUYECKOI HANpaBICHHOCTH XUMUU, €€ BaKHOU
pPOJH B pelIeHUH TTTOOAIBHBIX MPOOJIEM PallMOHAIBLHOTO MPUPOIOTIONb30BAHMS, TOMOTHEHNUS HEPreTHYECKUX
PECYPCOB U COXpaHEHHS MPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOr0 OTHOIICHHUS K
MPUPOJIE U CBOEMY 3J0POBbIO, a TaKkKe NPUOOPETEHHS OMbITAa HCIOIb30BAHUS IMOTYYEHHBIX 3HAHUU IS
MIPUHSTHS TPAMOTHBIX PEIICHHI B CUTYaIIUSAX, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMHU.

B yuebGHOM mnane cpeanero oOuiero oopazoBanus npeamer «Xumus» 0a30BOro YpoBHS BXOJIUT B COCTaB
IpeIMeTHOM 005acTi «ECTeCTBEHHO-HAYUHbIE IPEAMETHI».

OOmiee 4HMCIIO YacoB, OTBEAEHHBIX Ui HM3yYEHUS XUMHUHU, Ha 0a30BOM YypOBHE CpPEIHEro oOIIero
obpa3zoBanusi, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONH XUMHH

[Ipeamer opraHM4ecKoi XUMHUK: €€ BOSHUKHOBEHHUE, Pa3BUTUE U 3HAYEHUE B ITOJIYYCHUU HOBBIX BEILECTB U
MarepuayioB. Teopus CTpOeHHs OpraHuueckux coeauHeHnii A. M. byrtiepoBa, €€ OCHOBHBIE MOJIOKEHHS.
CrpykTypHble (HOpPMYIBI OPraHUYECKUX BellecTB. ['omonorus, nzomepus. XUMU4eckas CBA3b B OpPraHMYECKUX
COCIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o KinaccupUKaMM OpraHUYecKUX BemniecTB. HoMeHKIaTypa OpraHMYecKUX COEJUHEHUM
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHMsI BAXKHEHIIIMX IIPECTaBUTENIEH KJIacCOB OPraHMYECKUX BEIIECTB.

DKcIepUMEHTAIbHbIE METOJbl M3YYEHHUS BEIIECTB M MX IpeBpalleHUil: O03HaKOMJIEHHE ¢ oOpa3namu
OpraHMYECKHUX BEIIECTB M MaTepUaJaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHUX BEIIECTB,
HaOII0ZICHWe M ONHMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 TPEBPALICHUI0 OPraHUYECKUX BELIECTB IPH
HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH pAx. MeTaH M 3TaH — NpPOCTEHIINE MpEACTaBUTEIN
aJIKaHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBa (peakluu 3aMeIleHUs M TOPeHUs), HaXOXJICHHE B INPHUPOJE,
MTOJIyYEHUE U IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psii. DTUIIEH U IPONWIEH — NPOCTENIINE MPEICTABUTEIN
QJIKEHOB: (U3MYecKkre W XMMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHUS, TalOTEHUPOBAHUSA, THUIpATALUH,
OKHCJICHUS U TIOJIMMEPU3ALINH ), TOJTyYeHUE U TPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MmetunOyragueH-1,3: cTpoeHne, BAXKHEHUIIINE XUMUYECKAE CBOMCTBA (PeaKIius
nosimMepuszanun). [lomyuyenne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psiA. AUETHWIeH — NpOoCTeHIIuit
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHUE, (PU3UUYECKHE U XMMHUYECKHE CBOWCTBA (peakiUH THUAPUPOBAHMS,
rajJlor€HUPOBaHUs, THIpaTallii, TOPEHNUS ), TOTYYeHHE U IPUMEHEHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3MUECKUE U XUMHUECKHUE CBOMCTBA (PEaKLMU TaJOTeHUPOBAHUS U
HUTPOBaHUs), MOJIYy4YeHHE U NpuMeHeHue. Tonyon: cocmas, cmpoeHue, guauueckue u XumudecKue ce0uUcmea



(peaxkyuu 2anoceHUposanus U HUMPOBAHUs), NOAyYeHue U npumeHenue. TOKCUYHOCTH apeHOB. ['eHeTmyeckas
CBSA3b MEXAY YTJIE€BOJOPOAaMH, MPUHATICKAIIUMH K PA3IMYHBIM KJIaCCaM.

[IpuponHbie UCTOYHUKH yTieBoAopoaoB. [Ipuponubiii Ta3 u nmonmytHble HedTsHBIC Ta3bl. Hedth m eé
npoucxoxaeHue. CrmocoObl mepepaboTKu He(TH: MEeperoHKa, KPEKUHT (TePMHUYECKHM, KaTaTUTHYCCKH),
nupoau3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B MMPOMBIIIJICHHOCTH U B ObITy. KaMeHHbI yromib u
IIPOJYKTHI €0 MepepaboTKH.

DKCrepuMEHTANIbHbIE METOJIbI M3YYEHHs BEIIECTB M HX IPEBpAlllEeHUI: O3HAaKOMJIEHHE C oOpasuaMu
IUIaCTMAcC, KayqyKOB U pe3uHbl, Koyutekuuu «HedTs» u «YTomnb», MoIenupoBaHue MOJIEKYJ YII€BOJOPOJIOB U
raJIoreHONPON3BOAHBIX, TPOBEICHUE NPAKTUYECKON PAOOTHI: MOIYYeHHUE ATHIIEHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Boruncnenus no ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA MCXOJAHOTO BEIIECTBA
WIA TIPOAYKTA PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX BEUIECTB MWIIH
MIPOJYKTOB PEAKIUN).

Kucnopoacoaepxamme oprannyeckne coeiMHeHUs!

[IpenenpHble OAHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3HUECKUe U XUMUYECKUE CBOICTBA
(peakuuy c aKTHUBHBIMU METaJlJIaMH, FaJIOT€HOBOIOPOAAMHU, TOPEHNUE), TPUMEHEHNE. BoOpoIHbIE CBA3H MEXIY
MOJIEKYJIaMH cIIUpToB. JlelicTBHe MeTaHOJIa U STaHOJIa Ha OpraHU3M YeJIOBeKa.

MHOroaToMHbI€ CIIUPTHL. DTUICHTIUKONIb U TIHUIEPUH: CTpOeHUe, GU3MYECKUE U XUMHUYECKHE CBOMCTBA
(B3auMoieliCTBHE CO LIEJIOYHBIMU METAJUIaMU, KaUECTBEHHAsI peaKlis Ha MHOTOaTOMHbIE CIIUPTHI). JlelicTBre Ha
opranusMm uesnoBeka. [I[pumeHeHue riuiepruHa 1 STHICHTJIUKOJIS.

@DeHOJI: CTPOCHHE MOJIEKYJIbI, PU3MUECKHE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTH (eHona. [Ipumenenue
dbeHomna.

Anbnerunpl U kemownwvl. opManbaeruy, aueTaabACTHA: CTpOCHHE, (U3NIYECKHE U XUMUYECKHE CBOWCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIC PEAKIINH ), TOTy4YEeHUE U TPUMEHEHHUE.

OAHOOCHOBHBIE NpENeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbuHAsi U YKCYCHasl KUCJIOTBI: CTPOECHHE,
¢dbuznueckue M XHUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIMe MAisi Kiacca KHUCIOT, peakius 3TepuuKaiun),
nojiyueHue M npumeHenue. CTeapuHOBasi U OJEMHOBAs KUCJIOTHI KaK IPEJCTABUTENM BBICIIMX KapOOHOBBIX
KHCIOT. Mblia KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe AeHCTBHUE.

Crnoxuble 3(pUpBI Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ' maponu3 cinoxxHbix 3¢upos. Kupsl. ['unponms
xupoB. [Ipumenenue xxupoB. buonoruueckas poib )KUPOB.

VYrneBoabl: cocTaB, KiaccuuKalys yriaieBojaoB (MOHO-, M- U MoyMcaxapuibl). [roko3a — nmpocTermuit
MOHOCaxapu: OCOOCHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHe M XUMHUYECKHE CBOICTBa (B3amMoJeicTBUE C
ruapokcunoMm menu(ll), okucieHme aMMHMauHBIM pacTBOpOoM okcuaa cepedpa(l), BoccTaHOBIEHUE, OpOXKEHUE
TJIIOKO3bI), HaXO0XJIEHUE B MPUPOJE, NMPUMEHEHHe, Ouonorudeckas poib. Porocunrte3. PpykTo3a Kak H3oMep
TJIIOKO3BI.

Kpaxman u nemnmrono3a kak npupogHbie noauMepsl. CTpoeHre Kpaxmaia U LeJUTo03bl. Puznueckue u
XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PEaKIMsl C HOJIOM).

DKCrepuMEHTAIbHBIE METOJIbI W3YYEHHUs BEIIECTB M UX IMPEBpAIllEHUI: MpOoBeIeHUE, HAOIIOJIEHUE U
OMHCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: FOPEHHE CIHUPTOB, KAaUE€CTBEHHBbIE PEAKIMH OJHOATOMHBIX CIIMPTOB
(oxucnenue 3tanona okcugom menu(ll)), MHOroaTOMHBIX CIIMPTOB (B3aUMOJICHCTBUE TIIUIIEPHHA C TUAPOKCUIOM
menu(ll)), ampmernzoB (OKHCIEHHWE aMMHAuHBIM pacTBOpoM okcuaa cepebpa(l) u ruapoxcumom memu(ll),
B3aMMOJICIICTBIE Kpaxmalla C HOJOM), MPOBEACHHE MPAKTHUYECKOH padOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTBHI.

Pacuérnsie 3amaun.

Bbruncnenus no ypaBHEHHIO XMMHUYECKOW peakuuu (mMacchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA
WIN TPOAYKTa pPeaKkIHH IO M3BECTHBIM Macce, 00BEMY, KOTUYECTBY OIHOTO M3 HMCXOJHBIX BEIIECTB WIU
MIPOJYKTOB PEAKIUN).

A3oTconepikalie OpraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTEl Kak aM(oTepHble opraHuyeckue coequHeHus. dusmueckne U XUMHYECKHE CBOWCTBA
aMUHOKHCIIOT (Ha MpuMepe IniinHa). bruojorndeckoe 3Ha4eHre aMUHOKUCIOT. [lenTusl.

benku kak mTpUpOIHBIE BHICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuuHas, BTOpUYHAS W TPETUYHAS
CTPYKTypa O6enKkoB. XMMHUECKHE CBOMCTBA OEIKOB: TUAPOIIH3, IEHATYpAaIlHsl, KaueCTBEHHBIC PEAKIIH Ha OCIIKH.

DKCrepUMEHTAIbHbIE METO/Abl HM3YyYeHHs BEUIECTB M MX IMpeBpalleHHil: HaOJIIofeHHe U ONHCAaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATYpalus OSIKOB MPU HArPEBAHUH, IBETHHIE PEaKIIUU OEIKOB.

BbicokomosiekyisipHble coeJUHEeHU




OCHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCJMHEHHI: MOHOMED, MTOJMMEp, CTPYKTYPHOE 3BEHO,
CTETEHb MOJMMEPHU3AIH, CPEIHSAS MOJEKYIsIpHas Macca. OCHOBHBIE METOJbI CHHTE3a BBHICOKOMOJEKYISIPHBIX
COeTMHEHUH — MOTMMEPH3ALS U TIOJIMKOHCHC AN,

DKcIepUMEHTaIbHbIE METObl M3YYEHHUS BEUIECTB M HMX IPEBpAIICHUI: O3HAKOMJICHHE C OOpa3lamu
IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KAy4yKOB.

MexnpeaMeTHbIe CBS3U.

Peanu3zanus MeXnpeIMeTHBIX CBsI3ei NPH W3yYSHUH OpraHuueckoil xumuu B 10 Kiacce ocymiecTBIsIeTCs
Yyepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U MOHATUH, SBISIOMIMXCS CUCTEMHBIMU
IUISL OTZICNIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmre ecTecTBEHHO-HAYYHbIE MOHATHUS: SIBJICHUE, HAY4YHBIH (PaKT, TUmoresa, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIacCU(PHKALUS, TEPHOANIHOCTh, HAOIIOICHNE, H3MEPEHHE, SKCIEPUMEHT, MOACIHPOBAHHE.

®dusmka: MaTtepusi, SHEprusi, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, YHEPreTHUECKUI YpPOBEHb, BELIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3MYECKUE BETUYNHBI M €IUHHIIBI UX H3MEPEHUSL.

Buonorusi: kinerka, opranusM, Ouocdepa, oOMeH BeIIECTB B oOpraHusme, (GpoTocuHTE3, OMOIOrMYECKH
aKTHBHBIC BelecTBa (O€IKU, YIrIeBOABL, KUPHI, DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomorus: nuIeBble MPOIYKTH, OCHOBBI PALIMOHAIFHOTO IIUTaHUsI, MOIOIIIE CPEJCTBA, JICKAPCTBEHHBIC
¥ KOCMETHYECKHE Ipernaparhl, MaTepHajbl U3 HCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XuMudeckuil sjeMeHT. AToM. Sapo aToma, H30TOMBL. DJIEKTPOHHAS 0007104YKa. DHEPreTUUeCKue YPOBHH,
MOlypOBHU. ATOMHBIE OpOUTaIH, S-, P-, d- 3teMeHTh. OCOOCHHOCTH pacIpeieICHUs HIEKTPOHOB 110 OPOUTAIIAM
B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(UTYpalrs aTOMOB.

[lepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa. CBsizb
nepuoandeckoro 3akoHa u Ilepuogmueckoit cucrembl xumuueckux »dnemeHToB [[. WM. MengeneeBa ¢
COBPEMEHHOW TEOpHEl CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB XMMHMUYECKHX JJIEMEHTOB H
00pa3yeMbIX UMM MPOCTHIX M CIIOKHBIX BEIIECTB 10 TPYIIaM U MepuojiaM. 3HaueHUE NePUOANYECKOTO 3aKOHA B
pPa3BUTHUHU HAYKH.

Crpoenue BemecTBa. XHMHUYECKass CBS3b. Buabl XMMHYeCKOM CBs3M (KOBaJCHTHAas HEMOJSIpHAs MU
MOJIIpHAsi, MOHHAsI, MeTaJuIMuecKkas). MexaHu3Mbl 00pa30oBaHMsI KOBaJEHTHON XUMUYECKON CBSI3U (OOMEHHBIN U
JOHOPHO-aKLENTOpHBbIN). BogopoaHas cBsi3b. BajleHTHOCTH. DneKTpooTpULATENbHOCTh. CTENEHb OKUCIICHHUS.
WoHbl: KaTHOHBI M AHUOHBI.

BemecTBa MONEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTANINYECKON PEIIETKHU.

Ilonsate o aucnepcHbIXx cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpPbl. MaccoBas A0 BeLIECTBA B
pacTBope.

Knaccudukanus Heopranudeckux coeprHeHni. HomeHknaTypa HeopraHndeckux BemecTB. I'eHeTnyeckast
CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAJICKAIINX K Pa3IMUHbIM KJlaccaM.

Xumnueckass peakuus. Krnaccupukanus XHMHYECKUX peakluil B HEOPraHMYeCKOW M OpraHMyecKou
XUMHH. 3aKOH COXpPaHEHHs] MaccChl BEILECTB, 3aKOH COXPAHEHHS M NPEBpAIICHUS dHEPIHMHM MPU XUMHUYECKHX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iauuHbIX (akTopoB. OOpaTHMble peakIuH. XUMHUYECKOE
paBHOBecHe. PaKTOpHI, BAUAIOIIME HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle [latense.

OnexkTponuTnyeckas auccouuanus. CuibHble M ciabble MekTponuThl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasi, LEI0YHAs.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DOKcIepUMEHTAIbHbIE METOJbl H3YYEHHUs BEIIECTB M UX MpEeBpallleHHi: IeMOHCTpalus TaOiIuIy
«Ilepnognyeckas cucremMa xuMudeckux anemeHToB . M. MenzaeneeBa», n3ydeHue Mojenel KpUCTaUIMYECKUX
pemeToK, HAOMIOJCHUE U ONMMCAHHE JEMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OIBITOB (pa3jokKeHHE MEePOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaJan3aTopa, ONpeeseHIe CPeIbl paCTBOPOB BEUIECTB C TOMOIIbIO YHHUBEPCATHHOIO
MH/IMKATOpa, PEaKIIM¥ HOHHOTOo 0OMEHa), MPOBEJCHUE MPAKTUUECKO paboThl «BiusHue pa3auuHbIX (aKTOPOB
Ha CKOPOCTb XUMUYECKON PEAKIUI.



Pacuérhrle 3agaun.

Pacuérel 10 ypaBHEHHSM XMMHUYECKUX DPEAKLUN, B TOM YHUCJIE TEPMOXUMHUECKHE PACUETHI, PACUETHI C
HCIIOJIb30BAaHUEM TMTOHATHS «MACCOBasi JOJIS1 BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. [lonoxenue nHemeramioB B Ilepuomnueckodt cucreme XuMuueckux osnemeHtoB J[. U.
MemeneeBa 1 OCOOCHHOCTH CTpOCHHsS aToOMOB. DPU3NYECKHE CBOMCTBA HEMETAIOB. AJUIOTPOIUS HEMETAIJIOB
(Ha mpuUMepe KUCIIOpoia, cepbl, pocdopa u yriaeposa).

XUMHUYECKHUE CBOWCTBA BAXHEHIIMX HEMETaUIOB (TaloreHoB, cepbl, a3ora, ¢ocdopa, yriepoma u
KPEMHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHNne BA)KHEUIINX HEMETAIOB U UX COCIUHEHUN.

Mertaiuel. [lonoxxenue metamioB B [lepuoandeckoit cucteMe xumudeckux 3iementoB J[. M. Menneneena.
Oco0eHHOCTH CTPOCHUS SJEKTPOHHBIX 000J0YEK aTroMoB MeTayuioB. OOmme (u3nueckne CBOWCTBA METaJIOB.
CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUI Pl HANIPSIKEHUH METAJLIOB.

XUMHYECKHUE CBOMCTBA BAXKHEWUILMX METAUIOB (HATpWM, KaJuid, KaJbLIMM, MAarHUW, aJTIOMUHUNA, IUHK,
XpOM, JKeJe30, Me/ib) U UX COeITMHEHUH.

O6mre ciocoObl oyyeHust MeTayuioB. [IpuMeneHe MeTayuioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METO/IbI U3YUEHUS BEILIECTB U UX NPEBPAILCHMI: U3ydeHue Kouiekuun «MeTamibsl u
CIUIaBb», OOpa3lOB HEMETA/UIOB, pEIIeHHe OSKCIEPUMEHTANbHBIX 3a7ady, HaONIoJeHHe U  OINHCaHue
JIEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THAPOKCUAA ATFOMUHUS C PACTBOPAMH KHCIIOT
U 1IeTI0Yel, KaueCTBEHHBIC PEaKI[Mi Ha KaTHOHBI METAIIIIOB).

Pacuérneie 3amaymn.

Pacuétel Macchl BemecTBa Wik 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY
OJTHOTO W3 yYaCTBYIOIIUX B PEAKIIMH BEIICCTB, Pacy€Thl Macchl (00BEMaA, KOMUYECTBA BEIIECTBA) MPOIAYKTOB
peaKkiLyu, €ClIi OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xuMuu B oOecrmeueHUU HSKOJIOTMYECKOM, PHEPreTUYecKOW M MHINEBON Oe30MacHOCTH, pPa3BUTHUU
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienust 06 OOIMIKMX HAYYHBIX IPUHIIUIIAX TPOMBIIUIEHHOTO MOJTYYSHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MHpe BEHIECTB M MAaTEPUATIOB: BAKHEHIIINE CTPOUTEIIbHBIC MaTepHUalibl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKH, CTEKIO, KEpaMHKa, MaTepHalibl I 3JIEKTPOHUKH, HAaHOMAaTepHallbl, OPraHUYECKUE U
MUHEpaJIbHBIC YI0OPEHUSI.

XUMHSIT M 3JI0pOBbE YEJOBEKA: MPaBWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpENapaToB, MpaBUIIA
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuszanusi MeXNpeAMETHBIX CBA3€M NpU M3ydyeHUU oOIIed M HeopraHnuueckod xumuu B 11 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIONIb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK W TOHSITHIA,
SIBJISTFOLITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecrecTBEHHO-HAyYHbIe TMOHSTHS: HaydHbI (DakT, TMIOTEe3a, 3aKOH, TEOpHUs, aHAlU3, CHHTE3,
KJ1accuukanms, NepuoAMIHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, SIBJICHUE.

duznka: mMarepus, SHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOI, PAJUOAKTUBHOCTD,
MOJIEKYJIa, YHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSIHUE BEIECTBA, (U3HUUYECKUE
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: knerka, opraHusM, sKocucTeMa, Omochepa, MakKpo- W MHKPOIJIEMEHTHI, BUTAMUHBI, OOMEH
BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpaBI, TOPHBIE TTOPO/IBI, TIOJIE3HBIE NCKOMTAEMbIe, TOTUIUBO, PECYPCHI.

TexHONmOrusa: XUMMHUYECKasi MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, POU3BOJICTBO CTPOUTEIBHBIX MaTEpPHAIIOB,
CEIbCKOXO3SMCTBEHHOE TPOU3BOJCTBO, MHUINEBAS MPOMBINIJIEHHOCTh, (papMaleBTHYECKas MPOMBIIIICHHOCTD,
MPOU3BOJCTBO KOCMETUYECKHX IMPENnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpPHANIOB, 3JEKTPOHHAs
MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA INPOTPAMMSBI 110 XMW HA BA3OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pe3ysibTaTaM OCBOCHHUS OOYYAIOIIMMUCS MPOTPAMM CPEIHETrO
obmiero oOpazoBaHus (JIMYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM). HaydyHO-MEeTOAMYeCKON OCHOBOM IS
pa3paboTKu MIIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IPOrpaMM CpeIHEro o0miero o0pa3oBaHus SBIISETCS CUCTEMHO-
e TeTbHOCTHBINA MOAXO/.

B cooTBeTcTBUU C CHUCTEMHO-/IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpPE JTMUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS
npenMeTa «XUMUs» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus BBIICICHBI CIICAYIONINE COCTABIISIONIIE:

OCO3HaHHE OOYYAIOUIMMHCS POCCUUCKON TPakJaHCKOM MIEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEEIICHHUIO;

HaJIMYMe MOTUBALIUU K 00YUEHHIO;

[[eJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHWI JIMYHOCTH HA OCHOBE KIIOUEBBIX IICHHOCTCH H
MCTOPUYECKHX Tpaauuili 0a30BOil HAYKU XHUMHH;

TOTOBHOCTh W CIHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCU JCSITEILHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIUMU 1IEIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJU4Me MPaBOCO3HAHMS KOJIOTHYECKOW KYJIbTYpbl U CIIOCOOHOCTH CTaBUTH IIE€JTH M CTPOUTH KM3HEHHBIC
TUTaHBbI.

JlnyHOCTHBIE pE3yNbTaThl OCBOCHHUS TIpeaMeTa «XUMHUS» JOCTHTAlOTCS B E€AUHCTBE Yy4eOHOH U
BOCIUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBHM C TYMAHHUCTHMYECKHMH, COLIMOKYIBTYPHBIMH, J[yXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTAMH M HJCAJIaMH POCCHUHCKOTO TPaXAAHCKOTO OOINeCTBa, MPUHSTHIMU B OOIIECTBE
HOpPMaMu U TMpaBWIAMU TOBEJCHHs, CIOCOOCTBYIOIIMMH TMpOIlEcCaM CaMOINO3HAHMS, CaMOpPa3BUTUS U
HPaBCTBEHHOT'O CTAHOBJICHUS JTUYHOCTH 00YYaIOIIHUXCS.

JluuHOCTHBIE pE3yJbTaThl OCBOGHUS TpeaMeTa «XUMHUS» OTpakKalT cHOPMHPOBAHHOCTH  OIbBITA
MMO3HABATEIFHON U TIPAKTHYECKOM JEATEIHFHOCTH 00YUaIONMUXCsI TI0 Peali3alliy MIPUHSTHIX B O0IIECTBE IEHHOCTEH,
B TOM YHCJIE B YaCTHU:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHHUs OOYYalOIIMMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBaXCHHS K 3aKOHY U
MIPABOIIOPSIKY;

MPEJICTABJICHHSI O COLMATBHBIX HOPMaxX M MpaBUiIaX MEXINYHOCTHBIX OTHOILIEHUH B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU JESITEIHHOCTH MPH CO3JJaHUU YUEOHBIX MPOEKTOB, PEIICHUU yU4eOHBIX
Y TIO3HABATENbHBIX 33]1a4, BHIMOIHEHUH XUMHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W NMPUHUMATh MOTHBBI, HAMEPCHHS, JIOTHKY M apTyMEHTHI JIPYTHX TpU aHAIU3e
Pa3IMYHBIX BUJOB YU€OHOU IEeATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

[[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUYECKOMY U HAyYHOMY HaCIEIHI0 OTeYECTBEHHON XUMUU;

YBaXXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTUYECKOTO MPUMEHEHHUS XUMHUHU, OCO3HAHUS
TOTO, YTO JOCTH)KEHHS HAyKH €CTh pe3yNbTaT UIUTEIbHBIX HAOIIOCHHM, KPOMOTIMBBIX JKCHEPUMEHTAIbHBIX
MTOWICKOB, IMIOCTOSIHHOTO TPY/ia YIEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTHUBOB B IMOJIYYCHUU U TMOCIEAYIONIEM aHamu3e WH(OpMALUU O MepeoBbhIX
JIOCTUKEHHSX COBPEMEHHOW OT€YECTBEHHOM XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIICHHBATh CUTYAllMH, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH, U TPUHUMATh OCO3HAHHBIC
perieHus, OpueHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIEC HOPMBI U IIECHHOCTH;

TOTOBHOCTH OIIGHHMBAaTh CBOE TOBEJCHHE W TMOCTYNKH CBOMX TOBApHUIIEH C TO3UIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHME MOCIIEACTBUI ITHX MOCTYIKOB;

4) popmMupoBaHHA KYJIbTYPHI 310POBb:

MMOHUMAaHUS [EHHOCTEH 370pOBOTO M 0Oe30macHoro oOpasza JKW3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

coOIroieHUsl TTpaBuil 0€30MacHOro oOpallleHusl C BEeIIeCTBaMU B OBITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOMN
NEeSATEIbHOCTH;

MMOHUMAHUS IIEHHOCTH TPABUJI WHIUBUIYATIBHOTO M KOJUICKTUBHOTO O€30TMacHOTO MOBEJACHUS B CUTYAIUsX,
YTPOKAOMINX 3I0POBBIO U KU3HHU JIIOJIEH;



OCO3HAHUs TIOCIEACTBHA W HEMPUATUS BPEIHBIX TNPUBBIYCK (YIIOTPEOICHHSI aIKOTOJsI, HApKOTHUKOB,
KypeHus);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKATUBHOM KOMIETEHTHOCTH B y4eOHO-HCCIEA0BATENbCKON AesITENbHOCTH, OOIIECTBEHHO MOJIE3HOH,
TBOPYECKOH U APYTUX BUIAX JIESITEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTHYECKHUX 3aj[ady COLUaIbHOW HANpaBICHHOCTH (B pamMKax
CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHUIO mpodeccuil pa3inyHOro poja, B TOM YKCJIe Ha OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXKEHUsI K TPYLY, JIOISIM Tpyia U pe3yibTaTaM TPYAOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJILHON TpaeKTOpuu oOpasoBaHwmsi, Oynyiiedl mpodeccun u
peain3anu COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIHOCOOHOCTEM K XUMHH,
MHTEPECOB U MOTpeOHOCTEH 00111eCcTBa;

6) 3K0J10rM4YeCcKOro BOCIMTAHMS:

IKOJIOTHYECKH 1EIECO00Pa3HOr0 OTHOIICHHS K PUPOJIC, KAK UICTOYHHUKY CYIIECTBOBAHUS JKU3HH Ha 3eMIIe;

MOHUMAaHUS TJ00ANIBbHOTO XapaKTepa HKOJIOTMYECKUX MpoOsieM, BIUSHUS HKOHOMUYECKUX IMPOIIECCOB Ha
COCTOSIHUE MPUPOJTHON U COMAIIBHOU CPEJIbL;

OCO3HaHHUs HEOOXOIUMOCTH HCIOJIB30BAaHUS JOCTHUKEHHM XUMUU JJISl PELICHUS BOIPOCOB PAIlOHATBHOIO
MIPUPOIOTIOIB30BAHHS;

aKTUBHOTO HEMpUSTHUS JEeHCTBUN, NPHUHOCAIIMX BpeA OKpYKalIled MNPUPOAHON Cpele, YyMEHHUS
MIPOTHO3MPOBATH HEOJIATONPHUATHBIC KOJOTHICCKHE TIOCSACTBHS TPEIPUHUMAEMBIX JICHCTBUH U MPEIOTBPAIIATh
ux;

HaJU4Usl PA3BUTOTO OSKOJOTUYECKOTO MBIIUICHHS, 9SKOJIOTMYECKOM KYJIbTYpbI, OIbITA JESTEILHOCTH
HKOJIOTMYECKON HaIpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS HMMU B IO3HABATEIbHOW, KOMMYHUKAaTHBHOH U
COLMATILHOU MIPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSITH HCOJIOTHH XeMOo(hoowH;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO DAa3BUTHS HAyKU U
OOIIECTBEHHO! MPAKTUKH;

MMOHVMAHUS CHEIU(PUKA XUMUHU KaK HAYKH, OCO3HAHUS €€ posid B (POPMHUPOBAHUU PAIIMOHATHLHOTO HAYYHOTO
MBIIICHHS], CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHS 00 OKPYKAIOIIeM MUPE KaK O eAMHCTBE MPUPOBI U YEIIOBEKA, B
MMO3HAHUY PUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUU IPOOJIEM COXPAHEHHUS IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU IJII COBPEMEHHOH IUBWIM3AIMU: B €€ T'yMaHHCTHUYECKOMN
HaIpaBJIEHHOCTH W BAXKHOW POJIM B CO3/IaHUM HOBOW 0a3pl MaTepUATbHOW KYyJIbTYpPbI, PEIICHHH TJIOOAIBHBIX
mpo0JieM YCTOMYMBOTO Ppa3BUTHUSI YENOBEUECTBA — CBHIPHEBOM, DHEPreTHUYECKOM, MUIIEBOH M IKOJIOTUYECKOM
0€30MaCHOCTH, B Pa3BUTHU MEAMIIMHBI, 00ECTICUCHUH YCIOBUM YCHENIHOTO TPyJa M JKOJOTHUECKH KOMGpOPTHON
KU3HU K00 4JieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJOB TIIO3HAHHS, UCIOJb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4daeMble 3HAHHS AJI aHauu3a U OOBSCHEHHS SBICHUM
OKPY’KaIOIEer0 MUPa M MPOUCXOA[IINX B HEM U3MEHEHUN, YMEHHS JieJIaTh 00OCHOBAHHBIE 3aKIIFOUCHUS Ha OCHOBE
HAy4YHBIX ()AaKTOB ¥ UMEIOIIUXCS TaHHBIX C IIETBI0 MONY4eHHUsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILbHO HCIOJIb30BaTh XUMUYECKHE 3HAHHS [JIsl PEHICHUs MpoOJieM B peajbHBIX
KU3HEHHBIX CUTYaIIHsX;

WHTEpeca K MMO3HAHUIO M UCCIIeIOBATEIHCKOM JACSITEIIbHOCTH;

TOTOBHOCTHU U CTIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHHIO, K AKTUBHOMY MOJYYEHHUIO
HOBBIX 3HAaHUH IO XUMUU B COOTBETCTBUU C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3INuHbIX cepax mpodhecCHOHATHLHON AeSITENbHOCTH.

METANPEJMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHUS y4eOHOro mpeaMera «XUMHUS» HAa YpOBHE CpPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYuUMBbIe U1 (POPMUPOBAHMSI MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUIMHAPHBIE (MEXIpPEeIMETHBIE)
oO0IIeHayYHbIE MOHATHUS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOW KapTUHBI MHpa U CleUu(UKy METOAOB IMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTrus, SBJIEHUE, MPOLECC, CUCTEMA, HAYUHbBIN
(bakT, NpPUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCiIeOBaHue, HaON0/IeHHe, HW3MEpeHue,
AKCTIIEPUMEHT U JIPYTHE);



yVHHUBEpcaJdbHble  y4eOHbIE  JeicTBus  (TIO3HABATENbHBIE,  KOMMYHUKATHUBHBIC,  PETYyISTUBHBIC),
obecrieunBaronye GopMupoBaHue (PyHKIIMOHATILHON TPaMOTHOCTH M COITMATLHON KOMIIETEHITNN 00yJarOIXCs;

CIIOCOOHOCTh 00YYaIOIIUXCSA UCIOIB30BaTh OCBOCHHBIC MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHIE 3HAHUS
Y YHUBEPCAJIbHBIC YUeOHBIE ICHCTBUS B IO3HABATEIIHHOU U COITMATLHOM MPAKTHKE.

MeTtanpeaMeTHbIe PE3yNIbTaThl OTPAXKAIOT OBJAJCHHUE YHUBEPCAIBHBIMH YYeOHBIMH TO3HABATEILHBIMH,
KOMMYHHKATUBHBIMU U PETYISTUBHBIMU JIEHCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMYI Y4eOHBIMU NMO3HABATEJIbHBIMU 1€CTBUAMM:

1) 6a3oBble JJOornYecKue AecTBUS:

CaMOCTOSITENTFHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpEeCIATh LeNU JIeATENbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTh PE3YJIbTAThI
JESATEIBbHOCTH C MOCTABJICHHBIMU LEISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICTSATh XapaKTepHbIe MPU3HAKU
MOHATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJNB30BATh COOTBETCTBYIOIIME TOHATHS I OOBSICHCHHS
OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHIA;

YCTaHABIIMBATh IPUUMHHO-CJICICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE pACCYkKACHUS (MHIYKTUBHBIC, I€IyKTUBHBIC, 10 aHAJIOTUH ), BBISBIIATh 3aKOHOMEPHOCTH
Y IPOTUBOPEYHSI B pACCMATPUBAEMBIX SIBJICHUX, (DOPMYINPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHSTh B IPOLECCE IO3HAHMS, HCIIOJIIb3yeMble B XHMHHM CHMBOJMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBATh MOJICIbHBIC MPEACTABICHUS — XMMUYECKUN 3HaK (CHMBOJI) JJIEMEHTa, XHUMHuUeckas (opmyina,
YpaBHCHHE XMMHYECKON PEaKIMK — MPH PEIICHUH y4eOHBIX MMO3HABATEIBHBIX M MPAKTUICCKUX 3314, TPUMCHSITH
HA3BaHHbIC MOJIETIbHBIC TPEACTABICHUS [UIsl BBISBICHUS XapaKTEPHBIX IMPU3HAKOB HM3YyYae€MBIX BEIIECTB U
XUMHYECKUX PEAKIUN.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUI;

dbopMynupoBaTh L€ M 3aJaud HCCIEJOBAHMS, WCIONb30BaTh IIOCTABICHHBIE M CAMOCTOATEIHHO
copMyIHpOBaHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI Ui ()OPMHUPOBAHUS THIIOTE3BI 110
MIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHIA;

BJI/IETh HABBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIEHUS YUYECHUYECKHX HKCIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHUsl HAOIIOAaTh 3a XOAOM IpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro pPe3yibTar,
¢dopmynupoBaTs 0000IIEHUSI ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB WCCIICAOBAHUS, COCTABIATH
00OCHOBaHHBIN OTYET O MPOAETaHHOH padoTe;

MIPUOOPETATh OIBIT YUEHUYECKOW MCCIIE0BATEIbCKON U MPOEKTHOM eATEIbHOCTH, MPOSBIATh CIIOCOOHOCTD
U TOTOBHOCTh K CaMOCTOSITEJIBHOMY MOMCKY METOAOB PELICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3InyHbIX
METOJI0B TIO3HAHMS.

3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCA B PA3IMYHBIX UCTOYHUKAX HHGPOpMAMK (HAyYHO-TIOMYJISIpHAs JIMTepaTypa XUMHUUECKOTO
COJZIEp>KaHusl, CIpaBOUYHbIE MOCOOMS, pecypchl MHTepHeTa), aHAIM3UPOBaTh MH(DOPMAIMIO PA3TUYHBIX BUIOB U
(dbopM npesIcTaBIeHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3alpochl W TPUMEHSATh pa3NUYHbIE METOJAbI MPH TMOHCKe U oTOope uHpOpManuu,
HE0OXOIMMOM ISl BHITOJTHEHUS Y4EOHBIX 3a/1a4 ONpe/IeIEHHOTO THIIA;

MpHOOpeTaTh OMBIT HWCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH W  Pa3IUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMpATh ONTUMaNbHYIO ¢GopMy TpeacTaBieHus uHpopMmanuu (CXeMbl, TpaduKH,
yarpammbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

MCIOJIb30BaTh HAYYHBIN sI3BIK B Ka4eCTBE CPEACTBA MpU paboTe ¢ XUMUYECKOW MHGPOpMAIUeii: MPUMEHSITh
MEXIpeAMETHBIC ((PU3NIECKHE U MAaTEMAaTUYECKHE) 3HAKU U CUMBOJIBI, (POpMYITbI, a00OpeBUATYpbl, HOMEHKJIATYPY;

MCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMUECKUE CPEICTBA HATIISTHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€CTBUAMM:

3aJlaBaTh BOIPOCHI IO CYIIECTBY 00CYXK/1aeMOU TeMbI B XOJ€ AUATOTa U/WUIN AUCKYCCHUH, BHICKA3hIBATh UIICH,
(bopMyIMpOBaTh CBOM MPEJIOKEHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEJI0KEHHON 3a1auH;

BBICTYINATh C MPE3EHTALIMEN Pe3yJbTaTOB MO3HABATEIbHOMN AESATENBHOCTH, MOTYYEHHBIX CAMOCTOSTEIbHO WIH
COBMECTHO CO CBEPCTHHKAMU NIPU BBIMNOJHEHHH XMMHMUYECKOTO 3KCIEpUMEHTa, MPAaKTUUYEeCKOH paboThl Mo
WCCJICIOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluu y4eOHOTO MpoeKkTa M (OpMYyTUPOBATH BBIBOABI IO
pe3yibTaTaM MpPOBEAEHHBIX HCCIENOBAaHUI IMyTEM COTJIaCOBaHMS MMO3UMLUNH B XOA€ OOCYXIeHus U oOMeHa
MHEHHSIMU.



OBiajieHne YHUBEPCAIBLHBIMH PerysiTUBHBIMU 1€ CTBUAMM:

CaMOCTOSITEITFHO IJIAHUPOBATh U OCYIIECTBIISITH CBOKO TIO3HABATEIILHYIO JIEATEILHOCTD, ONPEeIsis e€ el U
3aJjauu, KOHTPOJIMPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh IpellaraéMblii alropuT™M NEHCTBUN TpU
BBITIOJITHCHUH YYEOHBIX M HMCCIIEIOBATEIBCKUX 3aJ]1ad, BBIOMpaTh HamOosiee d(PEKTUBHBIA CIIOCO0 MX PEIICHUs C
y‘IéTOM MOJIYYCHHUS HOBBIX 3HAHUH O BCIICCTBAX U XUMUUCCKHUX PCAKIUAX,

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHuveckasi XUMUsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTD MPEACTABICHUN O XMMHUYECKON COCTaBIAIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA,
POl XUMHHM B TO3HAHUU SBICHUN TPUPOILI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPHl JUYHOCTH, €&
(YHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOW JUIsi PpelIeHUs MPAKTHYECKUX 3aJad M DKOJOTHYECKH
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHOU CPE/IE;

BJIQJICHUE CHCTEMOW XMMHYECKHX 3HAHHH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKHUM
AJIEMEHT, aToOM, 3JIEKTPOHHAs 000JI0YKa aToma, MOJIEKYJa, BaJCHTHOCTh, JICKTPOOTPUIIATEIIBHOCTh, XUMHYECKAs
CBs3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpamiéHHas), MOJb, MOJSpHAs Macca, MOJIAPHBIA 00BEM,
YTICPOAHBIN CKeNleT, (QYHKIMOHAIBHAS TPYyIIa, PATUKall, U30MEPHs, H30MEPhI, TOMOJIOTHYCCKHA PSIJI, TOMOJIOTH,
yIJIEBOJOPO/ABI, KHUCIOPOA ¢ a30TCOAEpKAIlME COCOUHEHHS, MOHOMEp, IOJHMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCJIMHCHUS); TCOPHH W 3aKOHBI (TEOpHs CTPOCHHS OpraHuYecKkux BemectB A. M.
bytnepoBa, 3akoH cOoXpaHEHHS Macchl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK  XHUMHUU;
MHPOBO33PECHUYCCKUE 3HAHMSI, JIOKAIINE B OCHOBE IOHUMAHWS TPHYUHHOCTH M CHCTEMHOCTH XUMUYCCKUX SBIICHHM,
(dakToNoruuecKue CBEJICHUS O CBOMCTBaX, COCTaBe, MONYYCHHH KM O€30MaCHOM HCIOJIb30BAHUU Ba)KHEHIIUX
OpPraHUYECKUX BEIICCTB B OBITY U IPAKTHYCCKOMN JCATCIHHOCTH YETIOBCKA,;

c(OPMUPOBAHHOCTh YMEHHI BBISBIISTh XapaKTEepPHbIC NMPU3HAKH MOHATUN, YCTaHABIMBATh MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME ITOHSATUS MPH ONMUCAHWHM COCTaBa, CTPOCHHS M TPEBPAIICHUN OpraHUYCeCKHX
COCITMHEHHI;

c(hOPMUPOBAHHOCTh YMEHHI WCIIOIH30BATh XMMHUYECKYI0 CHMBOJIMKY JIJISi COCTABJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOI, COKpAIEHHOW) POPMYIT OpraHMYECKHUX BEIIECTB U yPAaBHEHUN XUMUYECKHX PEaKIIUiA,
W3rOTABIIMBATh MOJEIM MOJIGKYJ OPTaHWYECKHUX BEIISCTB Ui  WUIIOCTPAlMM WX  XHMHYECKOrO0 U
MIPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAICKHOCTh W3YYCHHBIX OPTaHWYCCKUX BEIIECTB IO UX
COCTaBy M CTPOGHHUIO K ONpENeN€HHOMY KIacCy/Tpynme CcoeAuHeHWi (YrJIeBOAOPOIbI, KHCIOPOA U
a30TCOJIepKAIINe COCITUHEHHUS, BHICOKOMOJICKYJISIPHBIC COSJMHCHHUS), JaBaTh MM HA3BaHUS 10 CHCTEMATHUYECKOMN
Homenknatype (IUPAC), a Takke IPUBOUTH TPHBHATbHBIE HA3BAHUS OTICIbHBIX OPraHHUECKHUX BEIIECTB (3THUJIEH,
MPOIMJICH, AleTUJICH, TUJICHIJIMKOb, TIUIEprH, (eHos, GopMaimbaerus, areTanblerul], MypaBbUHAs KHCIIOTA,
YKCyCHasi KHCJIOTa, OJIEMHOBAas KHCIIOTa, CT€apHMHOBAas KHUCJIOTa, TUIIOKO3a, (DpyKTO3a, Kpaxmal, MeJTioo3a,
TJIMIIVH);

chOPMUPOBAHHOCTh YMEHHS OMPENENATh BHUABl XUMHUYECKOW CBS3M B OPraHUYEeCKUX COETUHEHHSX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUSI TPUMEHATH MOJIOKEHUS TEOPHUH CTPOCHHUS OpPraHMYECKHUX BemecTB A. M.
BytiiepoBa a1t 0OBSCHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHCHHS MACCHI
BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTePHU30BaTh COCTAB, CTPOCHHE, (PU3NUCCKHE W XUMHYCCKHE CBOWCTBA
TUMIUYHBIX TIPEJCTaBUTENEH pa3jIMYHbIX KJIACCOB OpPraHMYECKHX BeMeCTB (METaH, 3TaH, JTUJICH, MPOTMHIIEH,
anetuieH, Oyramauen-1,3, mermnOyranuen-1,3, O€H30J, METaHOJ, ATaHOJ, ATWICHTJIUKOJIb, TIUIEPUH, (EHOII,
arieTanpJeru]l, MypaBbUHAs W YKCYCHas KHCIIOTBHI, TJIOKO3a, KpaxMal, LEeJII0NI03a, aMHHOYKCYCHas KHUCIIOTa),
WUTIOCTPUPOBATh TCHETUYECKYIO CBS3b MEXKIY HUMH YPaBHCHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX pPEaKIHi ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYIT;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTePHU30BaTh UCTOYHUKHU YTIICBOIOPOJTHOTO CHIPhs (HEe()Th, IPUPOIHBIN ra3,
yroJib), CIIOCOOBI UX TepepabOTKU U MPAKTUYECKOE MPUMEHEHHE MTPOYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHHM IPOBOJUTH BBIYHCICHHUS I10 XHMHUYCCKUM YpaBHEHHSIM (MacChl, 00BEMa,
KOJIMYECTBA UCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKIIMU MO U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOTO H3
HCXOJTHBIX BEIIECTB WIIH MTPOTYKTOB PEAKITUH );



c(OPMHPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAHMH 00 OCHOBHBIX METO/AaX HAy4YHOTO IO3HaHUS,
UCMOJIb3yEMBbIX B XUMUH NPU U3YyUEHUH BEIIECTB U XUMUUECKUX sSBJICHUH (HaOIr01eHUe, U3MEPEHNE, SKCIIEPUMEHT,
MOJIETTMPOBAHUE), HCIIOJIB30BATh CHUCTEMHBIE XUMHYECKHE 3HAHUS M IPHUHATHUS PpEHIEHHMH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMU U UX IPUMECHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIONaTh MpaBWiIAa TOJIH30BAHUS XUMHYECKOW IMOCYIOM M J1abopaToOpHBIM
000pyZI0BaHUEM, a TAaKXKe MpaBuUia OOpalleHHs] ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHSAMU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

C()OPMHUPOBAHHOCT YMEHUH IUIAHUPOBaTb M BBIIOJIHATh XUMHUYECKUI HKCIEPUMEHT (IpeBpalleHus
OpPraHWYECKUX BEILECTB IIPU HAarpEBaHUU, ITOJIYYCHUE ITUJICHA U M3YYEHHUE €TI0 CBOWMCTB, KAYECTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEILECTB, JEHATypauus OeNKOB IpH HATPEBAHUH, I[BETHbIE pEaKLUU OEIKOB) B COOTBETCTBUM C
NpaBUJIaMU TEXHUKH OE30MaCHOCTH MpH OOpalleHWH C BEIIECTBAMHU U JIaOOpaTOpHBIM 00OpYyIOBaHUEM,
IIPEJCTABIATh PE3yIbTaThl XUMHUECKOTO SKCIIEPUMEHTA B ()OpMeE 3allUCU yPaBHEHUN COOTBETCTBYIOIIUX PEAKLIUN U
(bopMyIHpOBATH BBIBOABI HA OCHOBE ITHX PE3YJIbTAaTOB;

C()OPMHUPOBAHHOCT YMEHHUH KPUTHUYECKH AaHAJIM3MPOBATH XMMHUYECKYI0 HH()OPMALMIO, MOIYyY4aeMyl U3
Pa3HBIX HCTOYHHUKOB (CpencTBa MaccoBoil nudopmaru, THTEpHET U IpyTux);

Cc(OPMHUPOBAHHOCTh YMEHMH COOJIOAATH MpaBHJa HKOJOTHYECKU LIEIeCOO0pa3HOro IMOBEIAECHUS B OBITY U
TPYIOBOM JEATEIBHOCTU B LIEISAX COXPAHEHMUS CBOETO 3J0POBbS M OKPYXKAIOLICH NMPUPOIHOM Cpeibl, OCO3HABATH
ONIACHOCTb BO3JCHCTBUS HA JKUBBIE OPIaHMU3Mbl ONPEIECIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAs CMBICI
nokazarens [IJIK, nosicHaTe Ha mpuMepax crnocoObl yMEHbIIEHUS U MPEJOTBPAIICHNS UX BPEIHOTO BO3AEUCTBUS Ha
OpPr'aHM3M YEJIOBEKa;

111 00YJaIOUINXCSl ¢ OTPAHUYCHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE MTPUMEHSITHh 3HAHHUSI 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BELECTB U XUMUYECKHX SIBJICHU;

UL CJETbIX W CINa0OBHUIAIIMX OOYYAIOIIMXCSA: YMEHHE HCIOIb30BaTh PEIbePHO-TOYCUHYIO CHUCTEMY
obo3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

11 KIIACC

[IpenmeTtHble pe3ynbTaThl 0OCBOEHHUs Kypca «O011as 1 HeopraHMuecKasi XUMHs OTPaXaroT:

c(hOPMUPOBAHHOCTH MPEJCTABJICHUN: O XUMUYECKOW COCTABJISIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHUpAa,
pOJAM XUMHM B IO3HAHUM SIBICHUHM MNpHPOJbl, B (HOPMUPOBAHMM MBILUIEHUS U KYyJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATHPHOH TI'PaMOTHOCTH, HEOOXOAMMOW Uil pEIIeHUS MPAKTHYECKUX 337ad W IKOJOTHYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOJIHON CPEAE;

BJIa/ICHUE CHCTEMOM XMMMYECKUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHATUSA (XUMUYECKHM
AIIEMEHT, aTOM, HM30TOI, S-, P-, d- AIEKTPOHHBIE OPOUTAIN ATOMOB, MOH, MOJEKYIa, MOJb, MOJSPHBIA 00BEM,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHCIEHUS, XUMHUYecKass CBs3b (KOBaJEHTHAas, HWOHHasi,
MeTaJUInYecKas, BOJOPOIHAs), KPUCTAIUIMUECKasl PEeIIETKA, TUIBI XUMUYECKUX PEaKLUUH, pacTBOp, IEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JAUCCOIMALMS, OKHUCIMTEIb, BOCCTAHOBHUTENIb, CKOPOCTb XUMHYECKOU
peaKIMy, XUMHUUECKOE PABHOBECHE); TEOPUH M 3aKOHBI (TEOPUs SJEKTPOIUTHUECKON AUCCOLUAIINH, IEPUOTUIECKUI
3akoH [[. . MeHeneeBa, 3aKOH COXpPaHEHUSI MACCHI BEIIECTB, 3AKOH COXPAaHEHHs W NPEBPALLCHUS DHEPTUU IPH
XUMHUYECKHX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH A3bIK XMMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIeXKAIIHE B
OCHOBE TIOHMMaHUs IPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (PAKTOIOrH4YEeCKHE CBEIEHUSI O CBOMCTBAX,
COCTaBe, TMOJIyueHMH M O€30IaCHOM HCMOJIb30BAaHUM BAXKHEHIIMX HEOPraHWMYECKHX BEUIECTB B OBITY U
MIPaKTUYECKOHN JESITETbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABJIATH XapaKTE€pHbIE MPU3HAKU MOHATUMN, yCTAaHABIMBAaTh UX B3aUMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIONINE TTOHATHS MTPU ONUCAHUH HEOPTraHMYECKHUX BEIIECTB U UX MPEBpaIleHU;

c(OPMHPOBAHHOCTh YMEHUH HMCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JUUIsl COCTaBJIECHHsI (JOPMYI BELIECTB U
YpaBHEHWH XWMHUYECKHX peakiuid, cuctemarudeckyro HomeHknatypy (IUPAC) wu TpuBHanbHBIE Ha3BaHHS
OTJENbHBIX HEOPraHMYECKUX BelIeCTB (YrapHblii ra3, yrieKHCIbld ra3, aMMHUak, rameéHas M3BeCTb, HeraléHas
U3BECTb, MUThEBAS COJA, IUPUT U JPYyTHUE);

c(OPMHPOBAHHOCTh YMEHHH OINpenensaTh BAJIEHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKHX 3JIEMEHTOB B
COEIMHEHMSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOM CBSI3U (KOBAJICHTHAs, MOHHAsA, METAININYECKasi, BOJOPOHAs) B
COCJMHEHUSX, THUIl KPUCTAIMYECKOM pPEIETKH KOHKPETHOrO BeIlecTBa (aTOMHas, MOJEKYJspHas, HOHHasd,
MeTaJIJIN4ecKast), XapakTep Cpe/ibl B BOJHBIX PACTBOpPaX HEOPIaHUYECKUX COETUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH YCTAHABJIMBATH MPHHAUICKHOCTh HEOPraHMUECKHUX BEIIECTB M0 UX COCTAaBY K
oTpeAeN€HHOMY KJaccy/Tpylie COeIUHEHHUH (MPOCThie BEIleCTBa — METAJIbl U HEMETaJIbl, OKCHUJIbI, OCHOBAHMSI,
KHUCJIOTHI, aM(OTEepHBIE TUAPOKCHIBI, COJIH);



chOpPMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICT Tepuoandeckoro 3akona JI. WM. MengeneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLTYI0, 00BSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIMU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX dJIeMEHTOB 1—4
neproioB Ileproauueckoi cucTeMbl XuMudeckux 3iaementoB JI. M. MenmeneeBa, UCIONb3ys MOHATHS «S-, P-, d-
ANEKTPOHHBIE OpOUTANIMY», «IHEPreTUYECKHUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB M HUX COCIMHEHMM mo mepuojam u rpymnmnaMm llepuogmyeckoil cucTeMbl XUMHUYECKUX
anemeHToB /1. 1. Meneneena;

c(OpMUPOBAHHOCTh YMEHUHN XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOMCTBA HEOPTAaHUYECKUX
BEILECTB PA3JIMYHBIX KJACCOB, MOATBEPXKIATh CYIIECTBOBAHME T€HETUYECKOM CBSI3U MEX]Y HEOPraHUYEeCKHUMHU
BEILIECTBAMMU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(hOpPMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMHUECKUE PEAKIIMU TI0 PA3IMYHBIM TpHU3HAKAM (YHCITy U
COCTaBY pPEarupyrolux BEIIECTB, TEIIOBOMY 3P GEKTy peakiuu, U3MEHEHUIO CTENEHEHl OKHUCIIEHUS 3JEMEHTOB,
00paTHUMOCTH peaKIiH, YIaCTHUIO KaTallu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBJIATh YPAaBHEHUS PEAKIMI PA3JIMUHBIX TUIIOB, MOJIHbIE U COKpAIlEHHBIC
ypaBHEHHUS PEaKIMii HOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH PEAKLUU UIYT 0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUU TNMPOBOAUTH PEAKIMH, MOATBEPXKAAIOIINE KaueCTBEHHBIM COCTaB pa3iIMYHbIX
HEOPraHUYeCKHX BEIECTB, PACMO3HABATh OIBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHWYECKHUX BEIECTB;

cOPMUPOBAHHOCTh ~YMEHUW pACKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHIA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OalaHCa STUX PeaKnit;

c(OPMUPOBAHHOCTh YMCHHI OOBSICHATH 3aBHCHMOCTH CKOPOCTH XHUMHYECKOW PEaKIMH OT Pa3IUYHBIX
(hakTOpOB; XapaKkTep CMEIEHUSI XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT BHEIIIHETO BO3JICHCTBUS (puHIMN Jle
[laTenne);

c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XMMHUECKHUE MPOIIECCHI, JIeXKAIIUE B OCHOBE MPOMBIIIJICHHOTO
MOJyYCHUS CEPHON KHCIIOTH, aMMHaKa, a TakXke CPOPMHUPOBAHHOCTh MPEICTABICHHNA 00 OOIMX HAayYHBIX
MIPUHIIMIIAX ¥ SKOJIOTHYECKHUX MpobieMax XMMHUYECKOTro IPOU3BO/ICTBA;

c(hOPMUPOBAHHOCTh YMEHUH MPOBOIUTH BEIYUCIICHHS C UCTIOJIB30BAHNEM TIOHATHS «MAacCOBasi OIS BEIIECTBA
B pacTBOpe», OOBEMHBIX OTHOUICHHI T'a30B MPU XMMUYECKHX PEaKIMSIX, MAcChl BEIIECTBAa MM 00bEMa ra3oB IO
M3BECTHOMY KOJIMUYECTBY BEILECTBA, Macce WM 00BEMY OJHOTO U3 YHACTBYIOUIMX B PEAKIMH BELIECTB, TEIJIOBOIO
s¢dekTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcChl BEIIECTB, IPEBPAILECHUS U COXPAaHEHUS YHEPTHH;

c(OPMUPOBAHHOCTh YMEHHUH COONIOMATh IMpaBWIA IMOJIE30BAHHUS XUMHYECKOH TOCYAOH W JIabopaTOPHBIM
o0opy/noBaHUEM, a TaKXKe MpaBuiIa 0OpaIIeHHs ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU IO BHITTOTHEHHUIO
1a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH M BBIMIOIHATH XUMHUECKHUI SKCIIEPUMEHT (pa3iokKeHHe MePOKCHIa
BOJIOpPOJia B IMPUCYTCTBUM KaTalau3aTopa, ONpeAesieHuEe Cpellbl pacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO
WHINKATOpa, BIMSHHE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH pEaKIMH, peaklud HOHHOTO OOMeHa,
KaueCTBCHHBIC pEaKIMu Ha cyiabdar-, KapOOHAT- W XJIOPUI-aHHUOHBI, Ha KaTUOH aMMOHHUS, pEIICHUE
SKCIIEPUMEHTANbHBIX 3a7ad 1o TemMam «Metamnsl» U «Hemeramnb») B COOTBETCTBMM C TMpaBUIAMH TEXHUKU
0€30MacHOCTH NpU OOpalleHUH C BeUleCTBaMHM U Ja0OpaTOpHBIM O0OpYIOBAHMEM, IPEACTABIATh PE3YJbTaTh
XUMHUYECKOTO SKCIIepUMEeHTa B JopMe 3aliCH YpaBHEHUH COOTBETCTBYIOUIUX PEAKIHMi U (POPMYITHPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YNbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATM3UPOBATh XUMUYECKYI0 HHGOpPMAIUIO, TONYy4aeMyl H3
Pa3HBIX UICTOYHUKOB (CPEACTBA MACCOBOM KOMMYHHUKanu, IHTepHET U APYTHX);

c(OpPMUPOBAHHOCTh YMEHHI COONIOAATH MpaBHia JKOJOTHUECKH IIeIeCO00pa3HOro TMOBENEHHUs B OBITY U
TPYJIOBOH NI€ATENBHOCTH B LENSIX COXPAaHEHUS CBOETO 3J0pPOBbsl U OKpY’KaIoLIel MPUPOAHON Cpelibl, 0CO3HABATH
OMAacHOCTh BO3JICMCTBHUS Ha JKUBBIE OPraHU3Mbl OIpPEACNIEHHBIX BEIIECTB, MOHMMAas cMbici mokazarens [IJIK,
MOSICHATh HAa TMPUMEpax CHOCOOBI YMEHBINCHHUS W TPEIOTBPAIICHHUS WX BPEIHOTO BO3ICHCTBUS Ha OpPraHU3M
YEJIOBEKa;

JUTsl 00YYAIOIUXCSl C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3/IOPOBbBSI: YMEHHE IPUMEHATh 3HAHHUS 00 OCHOBHBIX
JOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHUIALIMX OOYYaroIIMXCSA: YMEHHE HCIOJb30BaTh pelbeQHO-TOUEUHYIO CHCTEMY
obo3nauenuii JI. bpaiiis i 3anmucu XUMUYECKUX (GOpPMYIL.



TEMATHYECKOE INTAHUPOBAHHE 10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IIpakTuueckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThI padoTshI pecype
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHU4ecKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Wroro mo pazueny 3
Pa3nea 2. Yraesogopoasl
2.1 [IpenenbHbie yraeBOAOPOABI — aJTKAHbBI 2
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 5 1
QJIKaTUCHBI, AJTIKIMHBI
2.3 ApomaTH4eCKue yriaeBOA0POIbI 2
24 [TpupogHBIE HCTOYHHUKH YTIEBOIOPOAOB U 3 1
ux nepepaboTka
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
32 Anpaerunpl. KapOOHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoasl 3 1
Hroro no pazneny 13
Pa3nes 4. AzoTcoaepskanue OpraHi4ecKue coeJuHeHHs
4.1 AMuHBL. AMUHOKHUCIIOTHL. benku 3
Hroro 1o pasneny 3
Paspnen S. BeicokoMoOJIeKRy IsIpHbIE COCIMHECHUS
5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 2




TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM ugposbie
Ne n/m EpOrPAMMEI pasi Beero Konrpoabubie IlpakTuueckue f)]ép(al::f) OBAT e.1)11>H1>1 e
padoTshI padoTshI pecype
Pa3nes 1. Teopernueckue 0CHOBbI XMMHMHU
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYSCKUX 3
anemeHToB JI. 1. Menaeneena
19 Crpoenue BemiecTBa. MHOroo0Opasue 4
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertasibl 6 1
2.2 Hemeramibt 9 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 5
BEIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XWUMUs U KU3Hb 4
Nroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

Ne KoauuecTBo IMpum.
4acoB HAara
o/ Tema ypoka HU3y4eH
I Bcero KP  IIP ust
1 ITpenmer opraHu4eckoil XumMuu, €€ BOSHUKHOBEHUE, pa3BUTHE U 3HAUCHUE 1
2 Teopus crpoeHust oprannyeckux coeauHenuii A. M. bytiepoBa, €€ OCHOBHBIE MTOJI0KEHUS 1
3 IIpencraBnenue o knaccudukanuy opraHuyeckux BemecTB. HomeHknaTypa (cuctemarndeckas) v 1
TPUBUAJIbHBIE HA3BAHUSI OPTaHUYECKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUH P 1
5 MertaH 1 3TaH — OpoCTelIINe NPeACTaBUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTWIIEH U NPONMJIeH — NPOCTEHIINE IPECTaBUTENN AJIKEHOB 1
8 ITpakTuyeckas padora Ne 1. «[losmyueHue 3TUIICHA U U3yYEHUE €r0 CBOMCTBY» 1 1
9 Ankamuensl. byranuen-1,3 u metunOyranauen-1,3. [lomyueHne CHHTETUYECKOTO KaydyKa U Pe3UHBI 1
10 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHMS, TOMOJIOTUYECKUH Psill. ALIETUIIEH — MPOCTEHIINIA 1
MIPE/ICTaBUTEINb AJTKUHOB
11 Brruncnenus no ypaBHEHUIO XMMUUYECKON peakuuu 1
12 ApeHbl: 0eH3011 1 ToyoJl. TOKCMYHOCTh apeHOB 1
13 I'eneTnyeckas CBs3b YII€BOJOPOAOB, IPUHAUICKAIIMX K Pa3IMUHbIM KJlaccam 1
14 ITpupoHBIE MCTOYHHUKY YTIEBOJOPOIOB: MPUPOJHBIHN ra3 U MOMYyTHbIE He(TIHBIE Ta3bl, HEPTH U MPOTYKTHI 1
e€ nepepaboTKH
15 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB: MPUPOAHBIN T'a3 U MOMYTHbIE HEPTAHBIE Ta3bl, HEPTH U MPOTYKTHI 1
e€ nepepaboTKH
16 KontponbHas padoTa mo pazaeny «YTiIeBog0opOabD) 1 1
17 [IpenenbHbIE OTHOATOMHBIE CHUPTHI: METAHOJ U ATaHOI. BojgopoiHas cBs3b 1
18 MHoOroaToMHbI€ COUPTHI: STUICHTIIMKOJIb U TIUIEPUH 1
19 @deHo: CTPOCHHE MOJIEKYJIbI, PU3NYECKHE U XUMUUECKHUE CBOICTBA, IPUMEHEHHE 1
20 Anpaeruabl: GopMaibAeTUA U aleTalbaerul. AlleTOH 1
21 OAHOOCHOBHBIE Npe/ieNIbHbIE KApOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYCHast 1
22 [TpakTuyeckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOM KHCIOTBI» 1 1
23 CreapuHOBasi M OJICMHOBAsL KUCIIOTHI, KaK MPEACTABUTENN BHICIINX KAPOOHOBBIX KUCIOT 1




24 MBpbU1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIEe JeCTBUE 1
25 CroxHble 3(upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MApOIIN3 CIOXKHBIX 3(pUpoB 1
26 XKupsbl: TuapoNN3, MPUMEHEHHE, OMOJIOTMYECKasi POJIb KUPOB 1
27 VYraeBogsl: cocTaB, Kiaccudukanus. Baxxneiue npenctaBuTenu: ri0Ko3a, ppykrosa, caxaposa 1
28 Kpaxman u nemirono3a Kak mpupoHbIe TOTUMEPHI 1
29 KontpossHas padoTa no paszaeny «Kucmopoaconepxamie OpraHn4eckue COeMHEHIS 1
30 AMUHBI: METUJIAMHUH U aHUJIMH 1
31 AMMHOKHCIIOTHI KaK aM(OTepHbIe OpraHMYECKHEe COeTMHEHUS, UX OnoJorndeckoe 3HaueHue. Ilentu st 1
32 benku xak mpupoJHbIE BEICOKOMOJIEKYJISIPHBIE COSTMHEHUS 1
33 OCHOBHBIE TIOHSTHSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COSANHEHUI 1
34 OCHOBHBIE METO/Ibl CHHTE3a BRICOKOMOJIEKYIISIPHBIX coeMHeHHH. [ImacTMacchl, KaydyKH, BOJIOKHA 1
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IHOYPOYHOE IINTAHUPOBAHHME 11 KJIACC

KonuyectBo
Jlara
Ne Tema ypoka "acos usyyed Ilpum.
Bcero KP TP us
1 XUMUYECKUH 2JIeMEHT. ATOM. DIIEKTPOHHAS KOH(MUTYpAIIHs aTOMOB 1
5 Hepnoanqecicnﬁ 3aKOH 1 IIepnonnueckas cuctema XuMU4eCKuX 351eMeHTOB 1. 1. Menneneesa, ux cBssb C 1
COBPEMEHHOM TEOPUEH CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 110 TPYIIaM U IEPUOIAM.
3 3Ha4YeHHE NIEPUOANYECKOr0 3aKOHA U CUCTEMbl XUMHUYECKUX 351ieMeHTOB [[.1. MenneneeBa B pa3BuTun 1
HayKH
4 CrtpoeHue BeniecTBa. XuMUUecKasi CBs3b, €€ BU/Ibl; MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOMN CBSI3H. 1
Bonoponnas cBs3b
5 BanentHocts. DnektpoorpunarenbHocTh. CTeneHp okucieHus. BellecTBa MOJIEKyYIspHOTO U 1
HEMOJIEKYJIIPHOTO CTPOEHHUS
6 [TonsTne o nucnepcHbIX cuctemax. ICTUHHBIE U KOJUIOMIHBIE pacTBOPbI. MaccoBasi 10J1 BELIECTBA B 1
pacTBope
7 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX COeAMHEHUH. [ eHeTHueckas CBsI3b HEOPTaHUYECKUX 1
BEIIECTB, Pa3IMYHbIX KJIACCOB
8 Knaccugukanus XuMHUecKUX peakiii B HEOpraHM4eCKON M OPraHnYecKol XUMHUH. 3aKOH COXPaHEHUs 1
Macchl BEIIECTB; 3aKOH COXPaHEHUS U MPEBpaIlleHUs] JHEPTHH NTPH XUMUYECKUX PEAKIUSIX
9 Cxopoctb peakiiuu. OOpaTuMbie peakini. XUMHUYECKOE PABHOBECHE 1
10 [IpakTuueckas padora Ne 1. «BiusiHue pa3nudHbIX (PaKTOPOB HA CKOPOCTh XUMUUECKON PEAKIIUI 1 1
11 OnekrpoauTnueckas aucconuanus. [loustue o Bonopoanom nokasarene (PH) pactsopa. Peakunu nonHoro 1
oOMeHa. 'mapoau3 opraHnuecKux U HEOPraHMYEeCKHX BEILECTB
12 OKuUCIUTENBHO-BOCCTAaHOBUTENbHBIE peakinu. [ToHsTHE 00 3JeKTPOIN3e paciyiaBOB U paCTBOPOB COJIEH 1
13 KonTtponbHast padota no pazneny «TeopeTnueckue OCHOBbI XUMHH» 1 1
14 Mertamibl, ux noyioxenue B [lepuogunueckoii cucteMe xumuieckux 3neMenToB . 1. Menaeneesa u 1
0Cc00EHHOCTH cTpoeHHsI aToMOB. O01IMe PpU3HUecKue cBOCTBa METAIIIOB
15 CmuiaBbl METaLIOB. DIIEKTPOXUMUYECKUN P HAPSHKEHUM METAIIJIOB 1
16 XI/IMI/I‘ICCKI{G CBOICTBa BaKHEUIITNX METAIIJIOB (HATPUM, KalIHii, KaIbI[Ui, MAarHUH, aTIOMUHUIN) U UX 1
COETMHEHUI
17 XUMUYECKUE CBOMCTBA XpOMa, MEAN U UX COCAMHEHUI 1
18 XuMH4ecKye CBOMCTBA IIMHKA, KeJIe3a U UX COSAUHEHUH 1
19 [Tpaktuueckas padora Ne 2. "Pemenne skCiepuMEeHTAIBHBIX 3a71a4 10 TeMe «MeTamibi»" 1 1
20 Hewmeramnsl, ux nonoxenue B [lepuonnueckon cucreme xuMuueckux anemeHToB /. . MenneneeBa u 1




0COOCHHOCTH CTPOCHHUA aTOMOB

®dusndecKue CBOMCTBAa HEMETAIIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoia, cepbl, hocdopa u

21 1
yriepojia)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhl U UX COCTMHEHUI 1

23 XUMHUYECKUE CBOICTBA a30Ta, pocodpa 1 X COCTUHEHUN 1

24 XHUMHYECKUE CBOMCTBA yIiepo/ia, KpEMHHUS U UX COCTUHCHUNA 1

25 [IpuMeHeHrne BaXKHEUIINX HEMETAIOB U X COCTMHCHUN 1

26 O06o01eHne u cuctemMaru3anus 3HaHui o Teme «Hemeramiel». Boruncienns no ypaBHEHUAM XUMUYECKUX 1
pEaAKLUHI U TEPMOXUMHUYECKHUE PACUETHI

27 [IpakTuyeckas padora Ne 3. «Pemienune skcriepuMeHTaNIBHBIX 3a1a4 1o Teme "Hemeramst"» 1

28 KonTtponpsHast padbora no Temam «MeTtamibi» 1 «HemeTas» 1

29 Heoprannueckue u opranndeckue KUCIOTH. Heoprannyeckne u opraHmuecKiue OCHOBAHHS 1

30 AmboTepHble HEOPraHUYECKHE U OpraHUYEeCKHe COeMHEHNUs. [ eHeTnueckas CBsi3b HEOPraHMUECKUX U 1
OpPTraHUYECKUX BEIIECTB

31 Posib xuMuu B 00ecrieueHNH SKOJIOTUIECKOM, SHEPTETUIECKOHN 1 MHUIIEBOW O€30MTaCHOCTH, Pa3BUTHH 1
MeIUIUHBI

32 [IpencraBnenus 00 o0IMIMX HAyYHBIX MPUHLIMIAX TPOMBIIIJIEHHOTO MOJIy4YEHHsI BAXXHEHUIINX BEILECTB 1

33 YenoBek B MUpE BEUIECTB U MAaTEPUATIOB 1

34 XuUMHS ¥ 310pOBbE YEIIOBEKA 1
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TemaTnuyeckuit miaan xumuda 11 Kiaace

IIo IIo B ToMm unciie
Ne Tema lzlpé)rpaMMe padoueii 7126, Tpax. | OGoom
abpue/iiina | niporpam padoTrbl | padoThl | YPOKH
Me

1 CrtpoeHue aToma. 3 3 - 1 - -

2 CTpoeHHe BenecTBa. 14 12 -2 4 1 1

3 XHUMHYECKUE PEAKITUH. 8 9 +1 5 - 1

4 BertectBa 1 ux cBoiicTsa. 9 8 -1 8 1 1

5 HTorosoe noBTopeHne - 2 +2 - - -

Hroro 34 34 18 2 3




Kanennapno-remarndeckoe niianuposanue no xumuu 11 xiaace (1 yac B Henemnio)

Ne Tema ypoka ITo Hara IIpum
IVIAHY dakr
Tema 1. CTpoenue aTroma U nepuoan4eckuii 3axon .M. Menaeaeena (34)
1,2 CtpoeHue aToma
3 Ilepuoanueckuii 3akoH /[.M. Menneneesa B cBere yueHus o crpoeHnn aroma. JIPNel «KoncrpyupoBanue IICX9»
Tema 2. CTpoenue Bemectna (124)
4 Wonnas xumMu4eckas CBsI3b
5,6 KoBasieHTHas XuMHu4eckast CBsI3b
7 MerTannuueckasi XMMHYECKasi CBsI3b
8 Bonopoanas xumudeckas cBssb. [lomumepsl. JIPNe2 «OnpenesieHne THIIA KPUCTAIUIHYECKON PeIIETKI»
9 I"a3000pa3Hoe COCTOsIHME BEIIECTBA
10 ITpakTrueckas padora Nel «IlosiyueHue, cOOMpaHue W PACIIO3HABAHHE I'a30BY
11 Kunkoe u tBepnoe cocrosinue Beniecta JIPNe3,4 «McnbiTaHue BOABI Ha #KECTKOCTH. MUHepaJibHbIe BOAbD)
12 Hucnepcusie cuctembl JIPNeS «/lucnepcHble CHCTEMBI
13 CocraB BemectBa. Cmecu
14 O00011IeHNE M CUCTeMAaTH3alus 3HaHUH 110 TeMe «CTPOCHUE BEIIECTBAY
15 Konrpoannas pa6ora Nel no Teme «CTpoeHne BelecTBa»

Tema 3. «Xumnueckue peakuun» (9 4)

16,17 | Knaccudukanys XMMHYECKUX PEAKLUI B HEOpraHW4ecKoi u opranndyeckoil xumun. JIPNe6,7,8,9 « Tunpl Xxum. peakuumii»

18 CKOpoCTh XUMHUYECKON peaKIInu

19 O6paTUMOCTh XUMHUYECKUX pPEeaKIUH

20 PoJib BOJBI B XUMUYECKHX PEAKLIUAX

21 I'npponns JIPNe 10 «Pazm4Hble cJIydan THAPOJIN32»

22 OKHCIANTETHHO — BOCCTAHOBUTEIbHBIE PEAKIIUU

23 O00011IeHNe ¥ CUCTEMATH3allMs 3HAHUH 110 TeMe « X UMUYECKHE PEAKITHIDY

24 Koutpoabhas padoraNe2 mo teMe «XuMHYeCKHE PeaKIMU»

Tema 4. «BemectBa u ux coiicray (8 1)

25 MeTtasust

26 Hewmeranms

27 Kucnorer JIPNe 11,12,13,14 «CBoiicTBa KHCJIOT»

28 OcHoBanus JIPNelS «Ilonydenune u CBOMCTBA HEPACTBOPHUMBIX OCHOBAHMII»

29 Comu JIPNe16 «I'maposin3 XJ10pHI0B M alleTaToB IeJ0YHbIX METAJVIOBY»

30 I'enernyeckas cBsI3b MEXIy KJIacCaMH OpraHUYECKUX U HeopraHuueckux coennHeHuit JIPNel7, 18 «O3nakomiienne ¢
KOJLJIEKIIUSIMU HEMeTaJJIOB, KHCJIOT, 0CHOBAHU i, HEMETAJLII0B)»

31 [paktndeckas padoraNe2 «Pemenne yKcepuUMEHTATBHBIX 33124 HA WAeHTU(HUKAINI0 HEOPTrAaHUYECKUX U OPraHUYeCKHUX
BellecTB»

32 KonTtpoabHas padora Ne3 no Teme «BemecTsa M X CBOMCTBA»

33-34 UtoroBoe noBropeHue mo teMaM «CTpoeHUe BemecTBa», KX XHMUYECKHE PeaKIHmy







