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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XuMHHM Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHus paszpaboTaHa Ha
ocHoBe denepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepanun», TpeOOBaHUNW K pe3yiabTaTaM OCBOSHHUS (demepanbHONW 00pa3oBaTEIbHON
nporpaMMmel cpegHero oomero oopasosanus (OOIT COO), npencraBineHHsix B OenepanbHOM
rocyJ1apCcTBEHHOM oOpazoBatenbHoM cranaapre COO, ¢ yuérom Konuenmuu npenopaBaHus
y4eOHOro npeaMera «XuMus» B 00pa3oBaTelbHbIX opraHu3anusax Poccuiickoit deneparuu,
peanu3ylonmx OCHOBHBIE O0O0pa3oBaTelIbHbIE NPOrPAMMBI, M OCHOBHBIX IOJIOKEHUHN
«Ctparerun pa3Butusi BocnuTanus B Poccuiickoii ®enepauuu Ha nepuon no 2025 roxa»
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIXOJI0OB K pa3pabOTKe MNpOrpaMMbl IO XHMHUH, K ONpPEAENCHUI0 o0mel
CTpaTeruu OOYYeHHs, BOCIUTAHUS M Pa3BUTHS OOYYalOUIMXCA CPEACTBaMU y4eOHOTO
npeamera «Xumus» it 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBUJIM KOHIIETITyallbHbIE
nosioxkeHus: ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH ILIeJieH, COJAEpX aHUsl, Pe3yJIbTaTOB
oOy4deHus U TpeOOBaHUN K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

XumHueckoe oOpa3oBaHHE, TIOJYy4YaeMOE€ BBITYCKHUKaMU  00I1€00pa3oBaTeIbHON
OpraHM3alliy, SBJISETCS HEOThEMJIEMOW 4YacThio uX o00pa3oBaHHOCTH. OHO CIYXHUT
3aBepLIAIONIMM 3TallOM PEaM3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUYEBBIX
LEHHOCTEH, NPUCYILIUX LEIOCTHOW CHUCTEME XHMHUYECKOro 00pa3oBaHus. ODTHU LIEHHOCTU
KacaroTcs MO3HAHUS 3aKOHOB MPUPOBI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YelioBeKa, a TaKXkKe HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO U
npuponHO cpene. Peammsyercss xumudeckoe oOpa3oBaHHe OOYydYalOIIMXCS Ha YPOBHE
cpenHero obmero oOpa3oBaHHs CPEACTBAMU y4eOHOIro mpeameTa «XUMHs», COJAEp)KaHUE U
IOCTPOEHHE KOTOPOTO OINpeEAENiEHbl B IMpOrpaMMe MO0 XMMHU C YYETOM crieUu(UKH HayKu
XUMHH, €€ 3HAUCHUS B MO3HAHUU MPUPOIBI U B MAaTEPUAIBHOMN JKM3HU OOIIECTBA, a TaAKXKE C
yu€ToM OOIIMX IeNell W MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHHE CHCTEMBI
cpeaHero ooiiero oopazosanus B Poccuiickoit denepanumu.

XUMHUS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO POJib B COBPEMEHHOM
UBWIM3AIMY, B CO3/IaHUU HOBOI 0a3bl MaTepHalbHOU KynbTypbl. OHAa BHOCUT CBOW BKJIaJ B
dbopMUpOBaHHE PAIMOHAIBHOTO HAYYHOTO  MBIIUICHUS, B  CO3/aHHE  IEJIOCTHOTO
NPEJCTaBICHUS 00 OKpYKalIIeM MUpE Kak O €IMHCTBE MPUPOIBI U YEIOBEKa, KOTOPOE
(dopMupyeTcsi B XUMUU Ha OCHOBE TIOHMMaHUS BEILIECTBEHHOTO COCTaBa OKPYXKAIOLIEro MUpa,
OCO3HaHHUsI B3aMMOCBSI3M MEXIY CTPOCHHEM BEIIECTB, MX CBOWCTBAMU M BO3MOKHBIMH
00J1aCTAMU TPUMEHEHUS.

TecHO B3aUMOJEWCTBYSI C JPYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTaja
HEOTHEMJIEMON YacCThI0 MHUPOBOUW KyJIbTYphl, HEOOXOJWMBIM YCIOBHEM YCIEIIHOTO Tpyla H
AKU3HU KaKI0Tro uieHa obmectBa. CoBpeMEeHHasi XUMUS KaK HayKa CO3MJaTeNbHasl, KaKk HayKa
BBICOKHMX TE€XHOJIOTM HalpaBjieHa Ha PEIIeHUE INI00ANbHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHS
YEeJOBEYECTBA — CBHIPhEBOM, DHEPreTUUECKOM, MHIIEBOM, KOJOTHYECKOW OE€30MacHOCTH H
OXpaHbI 3710POBbSI.

B cooTBeTcTBHM ¢ OOmIKMMHU LIENSIMH M TPUHLHUIIAMHU CPEAHEro oO0IIero oOpa3oBaHUs
coaepxkanue mnpeamera «Xumus» (10-11 kmaccel, 0a30BbI  ypOBEHb U3YUYEHUS)
OpUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TMOATOTOBKY OOydYaromuxcs,



HEOOXOMMYIO UM Il BBIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOUCHHUS
B KU3Hb COLIMYMA, MPOJOJKEHHUS OOpa3oBaHMsS B PA3IMUYHBIX O0JIACTSIX, HE CBA3AHHBIX
HETMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomuMua TpeMeTa «XUMHES SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumMus» U «OO0mmas W HEOpraHWYeCKas XHWMHS», OCHOBHBIM KOMIIOHCHTOM COJCpIKaHUS
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKHW: CHCTEMa 3HAHHWI MO HEOPTraHWYECKON XUMHH (C
BKJIIOUEHHEM 3HAHUW M3 OOIIEH XMMHHM) M OpPraHMYecKod xuMuu. DopMHpOBaHHUE TaHHOU
CUCTEMBbI 3HAHUI MPU U3yYEHUHU NPEeIMeTa 00ECIEeYMBaET BO3MOKHOCTh PACCMOTPEHUS BCETO
MHOT000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPHIl XUMUHU.

Crpyktrypa coxaepxkanusi KypcoB — «Opranudeckass xumusi» u «OOmas u
HEOpraHuyeckas XuUMHs» cHOpMHUpPOBAHA B MPOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO
MOJIX0/Ia K M3YYEHHUIO y4eOHOTro maTrepuajia U o0ycloBJI€HAa HCTOPUYECKH OOOCHOBAHHBIM
pPa3BUTHEM 3HAHHUI Ha ONpPENENEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B Kypce opraHu4eckoi
XUMHUHU BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCMYECKOM TEOpUU CTPOECHUS
OpPraHMYECKUX COCIWHEHUH, a TaKXKE Ha YPOBHE CTEPEOXUMUYECKHUX U AJIEKTPOHHBIX
IpEeJCTaBICHUN O CTpOeHUH BeliecTB. CBelleHus: 00 M3ydaeMbIX B Kypce BELECTBAX JAIOTCS B
Pa3BUTHHU — OT YTJIEBOAOPOJIOB J0 CIOXKHBIX OMOJIOTUYECKH aKTHUBHBIX CoelUHEHHH. B Kypce
OpraHWYeCKON XMMHH MOIYYaloT pa3BUTHE C(POPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOILErO
00pa3oBaHMs MEPBOHAYAIBHBIE MPEJICTABIEHUS O XUMUYECKON CBS3H, KJIaCCHU(PUKAMOHHBIX
MpPU3HAKAX BEILECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT KX CTPOCHUS, O XUMHUYECKOU
peaKkuuu.

[lox HOBBIM YIJIOM 3peHHs B NpeaMmere «XHMHsS» 0a30BOr0 YpOBHS paccMaTpUBAETCS
U3YYEHHBII Ha YypOBHE OCHOBHOTO 001Iero oOpa30BaHUs TEOPETUUYECKUU Marepuan u
(aKTOJOrMYECKHE CBEICHHSI O BEILIECTBAX U XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeOpraHUYECKasi XUMHUs 00YUaIOIUMCS MPEOCTABISETCS BOBMOXKHOCTh OCO3HATH
3HaYEHUE MEPUOAMYECKOro 3aKOHa C OOILIETEOPETHUECKUX U METOAOJOTMYECKHX IO3ULIUH,
IIy0)Ke TOHSITh MCTOPUYECKOE M3MEHEHHE (YHKUMU 3TOro 3akoHa — OT oOoOmaromen 1o
O00BACHSIOUIEN U MPOTHO3UPYIOLIEH.

Ennnas crucrema 3HaHUN O BaXXKHEUINMX BEIIECTBAX, X COCTaBE, CTPOCHUH, CBOMCTBAX U
NPUMEHEHUH, a TaKKe O XHMHUYECKHX PEaklIUsX, HUX CYIIHOCTU U 3aKOHOMEPHOCTSIX
npoTeKaHus AonojHsaercs B Kypcax 10 u 11 kimaccoB aneMeHTamMu coAep:KaHUs, UMEIOITUMU
KyJbTYPOJIOTHUYECKUN M TPUKIATHOW XapakTep. OTH 3HAHUA CHOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XHUMHHM C JAPYTMMH HayKaMHU, PacKpbIBalOT €€ poyib B IO3HABATENIbHOM U
MPAKTUYECKON NIEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUS K MPOIIECCY
TBOpUYECTBA B 00JIACTH TEOPUH M MIPAKTUUCCKUX MPHIOKEHUN XUMHUH, TTOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAUYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIUBATh MHPOPMAITUIO U TPUMEHSITh €€ JIJIsl MOTOJHEHUS 3HAaHUH, PEIIeHUs
MHTEJUIEKTYaJIbHBIX M IKCIIEPUMEHTAIBHBIX UCCIEAOBATENIbCKUX 3aa4. B 11e5om coaepkanue
y4eOHOTO MpeaMeTa « XUuMUs» JaHHOTO YPOBHS U3YYEHHSI OPUEHTUPOBAHO Ha (DOPMHUPOBAHUE
y OOy4YaromMXcs MHPOBO33PEHUECKOW OCHOBBI JIJIi TTOHUMAaHUS (DUIOCOPCKUX HAEH, TaKuX
KaK: MaTepHaJbHOE €IMHCTBO HEOPraHUYECKOIO0 U OPraHUYECKOTO MUpa, 00YCIOBICHHOCTbH
CBOWCTB BEILIECTB UX COCTABOM M CTPOCHHEM, MO3HABAEMOCTHb NMPUPOIHBIX SIBJECHUW ITyTEM
OKCIIEPUMEHTA W PEIICHUS TPOTUBOPEUU MEXAY HOBBIMH (PaKkTaMu U TEOPETHYCCKUMU



MIPEANOCHUIKAMHU, OCO3HAHHWE POJM XMMHH B PEIICHUH JKOJOTHUYECKHX MPOOJeM, a TaKKe
npo0iemM cOepeXeHHs] SHEPreTHUECKUX PECYPCOB, ChIPbs, CO3[aHUs HOBBIX TEXHOJOTHUH H
MaTepuanoB.

B mane pemieHusi 3a7ady BOCHUTAHUS, Pa3BUTUS U COLMAIM3ALMUA OO0YYaIOMINXCS
NPUHATHIC TMPOTPAMMOM MO XMMHUHU TOAXOAbl K OINPEICICHUIO COJICPXKAHUSI U MOCTPOECHUS
peaMeTa npeycMaTpuBaloT GOpMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX JEHCTBUN, UMEIOIINX
0a30BO€ 3HAYCHHE JIJIs1 PA3TUYHBIX BUIOB JIESITEIILHOCTHU: PEIICHUs MPoOIeM, TOUCKa, aHAIH13a
u o0paboTku wuHMOpMAaNUK, HEOOXOTUMBIX i MPUOOPETEHHS ONbITa MPAKTUYECKOU U
UCCIIEIOBATENbCKOM eI TEILHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MMO3HAHUU XUMHUH.

B npakTuke npenogaBaHus XUMHH KaK Ha yPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHMs, TaK
U Ha YpOBHE CpeaHero oOluero oOpa3oBaHMs, MpPU OMNPENEICHUU COJEpKATEIbHON
XapaKTEpUCTUKU LEJEH W3y4YEHHs NpPEAMETa HAIPaBICHHEM NEPBOCTEIIEHHOW 3HAYMMOCTHU
TPAAUIIMOHHO TpU3HAETCS (OPMUPOBAHHME OCHOB XMUMHUYECKOM HayKd Kak o00yacTu
COBPEMEHHOT0 €CTECTBO3HAHUSI, MPAKTUUYECKOU NESITEIHLHOCTH YEJIOBEKAa M KakK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJIbTypbl. C METOIMYECKON TOYKMA 3pPEHUS TaKOW NOAXOHd K
ONPEEIICHUIO LIEeJIEH U3YyUEHHS TIPEAMETA SIBJIIETCS BIIOJHE ONIPABIAHHBIM.

CornacHoO JaHHOW TOYKE 3pEHUS TJIABHBIMM LIEJISIMU M3YYEHUSl MpeaMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 ki1.) sBIISAIOTCS:

e (opMupoBaHHE CHCTEMBbl XUMHUYECKUX 3HAHMM KaK BaKHEWIIEH COCTaBJISIONIEH
€CTECTBEHHO-HAYUYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM JIeKAT KIIOUEBBIC MOHSTHUS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA HAYKW, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

e (opmMupoBaHUE U pa3BUTHE NMPEACTABICHUI O HAYYHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHUUYECKUX PEAKIUNA, HEOOXOIUMBIX JJI1 TPUOOPETEHUS] YMEHUN OPUEHTUPOBATHLCS B
MHUpE BEILIECTB U XUMUYECKUX SIBIICHUM, UMEIOIIIUX MECTO B MPUPOJIE, B MPAKTUIECKON
1 TIOBCEJIHEBHOM >KU3HU;

e pa3BUTHE YyMEHUN U CIOCOOOB JESITEILHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U
OOBSCHEHHEM XHWMHYECKOTO JKCIEPUMEHTA, COOJIOJEHHEM IMpaBUi 0E30MacHOro
oOpallieHusl ¢ BEIIECTBAMU.

Hapsny ¢ atum, comepkaTenbHas XapakKTepUCTUKA 1eJied U 3a/1ad U3y4deHus IpeaMeTa B
nporpaMMe IO XUMHUHM YTOYHEHa M CKOPPEKTHpOBaHa B COOTBETCTBHM C HOBBIMH
MIPUOPUTETAMHU B CHUCTEME CpefHero olrmero oopazoBanus. CeromHs B MpenojaaBaHuN XUMUU
B OoOJbIIEH CTENeHW OTAAETCS MPEANOYTEHUE MPAKTUYECKOM KOMIIOHEHTE COJep KaHus
0o0yueHHUsl, OpPUEHTUPOBAHHOW Ha TMOJTOTOBKY BBIMYCKHHUKA OOII€00pa3oBaTeIbHON
OpraHu3alliy, BIaACIONIero He HabOpoOM 3HAHUM, a (PYHKIIMOHATBLHON IPaMOTHOCTBIO, TO €CTh
croco0aMy ¥ YMEHUSIMHU aKTUBHOTO MOJTYyYEHUS 3HAHUW U IPUMEHEHUS MX B PealTbHOM KU3HU
JUISL PEIICHUS TPAKTUYECKHUX 3a/ad.

B cBsi3u ¢ 3TUM mOpW U3yYyeHUM TIpeaMeTa «XHUMHS» JOMUHUPYIOIIEEC 3HAUYCHHE
MPUOOPETAIOT TaKKUE 1SN U 3a]1a4H, KaK:

amantanus OOydYarIMMXCS K YCIOBHUSM JHHAMHUYHO PAa3BHUBAIONIETOCS  MHPA,
dbopMHpOBaHNE WHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHUIO,



COTPYAHHUYECTBY, CAMOCTOSITEILHOMY MPHHATHIO TPAMOTHBIX PEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU M UX IPUMEHEHHEM;

dopmupoBaHne y OO0yYarOmUXCA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
UMEIONINX YHHUBEPCAIbHOE 3HAYEHHE MJS Pa3IUYHBIX BHUJOB JEATEIBHOCTH: PEIICHUS
npobiieM, MOHCKa, aHalu3a U o0paboTKu WMH(pOpMALNU, HEOOXOTUMBIX IS MPUOOPETCHHS
OTbITA AESTEIBHOCTH, KOTOpas 3aHUMAeT BAa)KHOE MECTO B MO3HAHMM XHMHUH, a TaKXKe IJIs
OLIGHKA C TIO3UIUI SKOJIOrMYecKol O€30MacHOCTH XapakTepa BIHMSHHUA BEUIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKa U IPUPOIHYIO CPEAY;

pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB, UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH
00y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBbIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUM  C  JKM3HEHHBIMH  TOTPEOHOCTSIMHM,  HCIOJB30BaThb  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTHH MJIsi MOWCKAa W aHajdu3a y4yeOHON W HaydyHO-TIOMYJISIPHON
UHPOPMAIIUN XUMUYECKOTO COJICPIKAHUS;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYAIOIIUXCS AacCOIMATHBHOTO W JIOTUYECKOTO
MBIIUIEHUS,, HAOMIOAATEeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, NIPY TUNIAHUPOBAHUU U MPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJarommxcsi yOSKIEHHOCTH B TYMaHHCTUYECKOW HAalpaBIEHHOCTH
XUMUHM, €€ BaXHOM poOJIM B pEUIEHUWU TJ00aNbHBIX NOPOOJEM  PalUMOHAIBHOIO
IPUPOJIOTIONH30BAHUS, TOTIOTHEHUS YHEPTETUYECKUX PECypCOB M COXPaHEHHsI MPUPOTHOTO
paBHOBECHs, OCO3HAaHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHHUS K MPHUPOAE U CBOEMY
3I0POBBIO, a TaKXe MPUOOPETEHUSI ONbITa HWCIOJIb30BAHUS TOJTYYCHHBIX 3HAHUU I
NPUHSTHUS TPAMOTHBIX PEIICHUN B CUTYallUsX, CBA3aHHBIX C XUMUYCCKIMH SIBIICHHUSIMU.

B yduebHOM mane cpegHero ooiiero oopa3oBaHusi MpeaMeT « XUMus» 0a30BOro ypOBHS
BXOJUT B COCTaB MpeAMETHON o0acTu « EcTecTBeHHO-HAayYHBIE TPEAMETHI.

OOmiee 4ncI0 YacoB, OTBEACHHBIX ISl M3YUYEHUS] XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmrero obpaszoBanusi, coctabiser 68 dacoB: B 10 kimacce — 34 vaca (1 gac B Hepemo), B 11
kiacce — 34 gaca (1 gac B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpenMer opraHM4ecKOrd XUMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYECHUE B ITOJTYYCHHUU
HOBBIX BEUIECTB M MaTepuayioB. Teopuss CTpOEHUS OpPraHMYeCKUX coeluHeHuid A. M.
BytnepoBa, €€ ocHOBHblE NOJIOKEHUSA. CTPYKTypHbIE (DOPMYJBI OPraHUYECKUX BELIECTB.
['omonorus, uzomeprs. XUMHAYECKAsl CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJHWHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne O  KJIacCU(pUKALMM  OpraHMYecKux  BemiecTB.  HomeHnkmnaTypa
OpraHWYECKUX COCAMHEHUN (CUCTEMaTWyecKas) M TpUBUAJIbHBIE HA3BaHUA Ba)XHEHIINX
IIPEACTABUTEIIEN KIIACCOB OPTaHUYECKUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOABl U3YUYECHUS BEIIECTB U WX INPEBPAIICHUI: 03HAKOMIICHHE C
o0Opa3lamMu OpraHMYEeCKUX BELIECTB U MaTepuajaMy Ha UX OCHOBE, MOJEITUPOBAHUE MOJIEKYJ
OpraHWYEeCKUX BEUIECTB, HAONIOJCHHE M ONHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB IO
IOPEBpPALICHUIO OpPraHMYECKUX BEIIECTB MNP HarpeBaHuu (IUIaBJIEHUWE, OOYIJIMBaHUE U
TOpEHUeE).

Yriesoaopoast

AJIKaHBI: COCTaB W CTPOCHHUE, T'OMOJIOTMYECKMH psiA. MeTaH W 3TaH — MpOCTEUIIne
NPEACTaBUTENIN AJIKAaHOB: (PU3NYECKHE W XUMHUYECKHE CBOMCTBA (peakiuu 3aMelieHUs U
rOpeHus), HaX0XJIEHHUE B PUPOJIE, IOJIYYEHHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUNA PsiAl. DTUIIEH U IPOIUJIEH — MPOCTEHUIINE
NPEACTaBUTENN aJKEHOB: (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (pEakUUH TUAPUPOBAHUSA,
raJIOr€HUPOBAHMS, TUAPATALIMH, OKUCIEHUS Y TIOJIMMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u MerunOyraaueH-1,3: cTtpoeHue, BaKHEHIINE XUMUYECKUE
cBoiicTBa (peakius noiaumepusanun). [lodydeHre CHHTETHYECKOTO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psii. ALETWIEH —
OPOCTEUIINN MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHE, (PU3NYECKHE M XHUMHUYECKUE
CBOMCTBa (peakuuud TUAPUPOBAHUS, TAIOTC€HUPOBAHMS, TMAPATALMH, TOPEHHS ), MONTYyYECHUE U
IIPUMEHEHHUE.

Apensl. benzon: cocraB, ctpoeHue, (uU3NYECKHE M XHUMHUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHMUSI U HUTPOBAHMS), MOJIyUEHHE W NpUMEHEHHE. Tonyon: cocmas, cmpoeHnue,
@uszuueckue u Xumuieckue ceotucmea (peakyuy 2ai02eHUpo8arUs U HUMpPO8aHus), noayueHue u
npumenenue. TOKCUYHOCTb apeHOB. I'eHernyeckas CBA3b MEXKAY YIJIEBOJOPOJIAMH,
NPUHAJIEKAIIMMH K PA3JIMYHBIM KJIACCAM.

[TpupoHble UCTOYHUKHU YTIeBOIOPOAOB. [IpupoaHbIi ra3 U MOMyTHBIE HEPTSIHBIC ra3bl.
Hedts u e€ mnpoucxoxnenune. CrocoObl mnepepaboTkun He(TH: TEperoHka, KPEeKUHT
(TepMHUYECKU, KaTATUTUUECKUiT), muponn3. [IponyKTel nepepaboTku HEPTH, UX TPUMEHEHUE B
IPOMBIIIIEHHOCTH U B ObITYy. KaMEeHHBIH yrojb 1 NPOIyKThI €ro nepepaboTKy.



DKCneprUMEHTAIbHBIE METO/bl U3YUYEHHS BEIECTB M UX MPEBpAIICHUI: 03HAKOMIICHUE C
oOpasmamu TracTMace, KaydykoB M pe3uHbl, Koyueknnn «HegTs» u «YTosby, MoaenupoBaHue
MOJIEKYJ YTJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, MPOBEICHUE NPAKTUYECKOW pPaOOThI:
MOJIy4eHHE 3TUIICHA U U3YYEHHUE er0 CBOMCTB.

Pacuérurle 3amaqn.

Bbluncienuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJHOTO BEIECTBA WJIM MPOJAYKTa PEAKIMH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIUH ).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHHUPTHI. METaHON W 3TaHOJ: CTpOeHHE, (U3HYECKHE U
XUMHUYECKUE CBOMCTBA (pPEaKIMU C aKTUBHBIMH METAJUIAMH, TaJIOT€HOBOJOPO/IaMH, TOPEHHUE),
IIpUMEHEHUE. BoAopoaHble CBSA3M MEXAY MOJIEKYyJIaMU CIHAPTOB. JleMCTBHE MeETaHONA WU
ATaHOJIa HA OPTaHU3M YEJIOBEKa.

MHoroaToMHble CHUPTHL. DTWICHIJIMKOJIb W TIUIEPUH: CTpoeHue, (U3MYEeCKue u
XUMHUYECKHE CBOWCTBA (B3aMMOJICHCTBUE CO IEJIOYHBIMU METa/lIaMH, KaYeCTBEHHAsI PEaKIUs
Ha MHOTOATOMHbIC cnupThl). JleiicTBUe Ha opraHu3Mm uenoBeka. [IpuMeHeHue TiviepuHa U
ATUJICHTJIMKOJIS.

@deHoJ: CTPOCHHE MOJEKYNbl, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. TOKCUYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunbl U xemouwvl. Dopmanbaeruj, aneTalbIerHaA: CTPOeHHE, (QU3NYECKUE U
XUMHUYECKUE CBOMCTBa (pEakiMu OKHUCJICHUS W BOCCTAHOBJICHMS, KQUECTBEHHBIC PEAKIINM),
MOJIy4YE€HHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE TIpeNIeTIbHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsS M YKCYCHAs! KHCIIOTHI:
cTpoeHHe, (HU3MYeCKue W XHMHYECKHE CBOMCTBa (CBOMCTBa, OOIIME MJIA Kjacca KHCIIOT,
peakius 3TepuduKanum), moaydeHue u npumeHenne. CteapruHoBasi U OJICMHOBAs KUCIIOTHI Kak
MPEACTABUTENIM BBICIINX KapOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICHIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIeE NEHCTBUE.

Crnosxxnble d(pUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ 'MIPOIN3 CIOXKHBIX d(PHUPOB.
Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas poJib :KUPOB.

VYrieBoapl: cocTaB, Kiaccuukanus yriaeBogoB (MOHO-, M- U MoJaucaxapusl). ['moko3a
— IMPOCTEUIINI MOHOCAXapuJl: 0COOEHHOCTH CTPOCHHS MOJICKYJIbI, (PU3NYECKUE U XUMHUYECKHUE
cBoiicTBa (B3aumojeiicTBue ¢ runupokcuaoMm Meau(ll), okucienne amMMuayHbIM PACTBOPOM
okcuga cepebpa(l), BoccraHoBieHUE, OpOKEHHE TIIOKO3bI), HAXOXJIEHHWE B TMPUPOJE,
npuMeHeHue, Ouonorudeckas poiib. @orocuute3. OpyKTO3a Kak U30MeEpP TIIFOKO3HI.

Kpaxmain u 1emiono3a kak npupojHbie moaumepsl. CTpoeHre Kkpaxmana U HeJUTHOI036I.
dusznyecKkue U XMMUUECKHE CBOMCTBA KpaxMasia (THAPOJIN3, KAYECTBEHHAS PEAKIIHS C HOIOM).

DKCIIEpUMEHTAJIbHBIE METOJAbl HM3YyYEHHUSl BEIIECTB U HMX MPEBpPAIICHUIN: MPOBEICHHUE,
HAOJIOZICHUE W ONMHUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBCHHBIC
peakIMyi OJHOATOMHBIX CIUPTOB (OKHCJIeHHE dTaHoja okcuaoMm Menu(ll)), MHOroatoMHBIX
CrUpTOB (B3aumojeicTBue rimiepuda ¢ ruapokcuaom wmenu(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBOpoM okcuaa cepeopa(l) u ruapoxkcuaom wmenu(ll), B3aumoneiicTBue
Kpaxmajga ¢ HOJOM), TPOBEICHHWE TMPAKTHYECKOW pabOThI: CBOWCTBA PACTBOpA YKCYCHOH
KHUCJIOTHI.




Pacuérurle 3amaqn.

Bbruncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOAHOTO BEUIECTBA WM MPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOT'O U3 UCXOJ/HBIX BEIIECTB WJIU MPOIYKTOB PEaKIIUH).

A3oTcojeprKalue OpraHn4eckue CoOeIMHEeHHUS.

AMMHOKHUCIOTHI Kak aM@oTepHble oOpraHudeckue coeAuHeHus. Dusznueckue u
XUMHUYECKUE CBOMCTBA aMHUHOKUCIOT (Ha MpuMepe TIiauluHa). buosormyeckoe 3HayYeHUE
aMuUHOKHCIOT. [lenTuap.

benku kak mpuUpoaHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHasi, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XUMHUYECKHME CBONCTBAa OEJIKOB: THUJIPOJHU3, JCHATYypalus,
KayeCTBEHHBIC PEaKIINH Ha OCIKU.

OKCIepUMEHTAIbHBIE METObl M3YUYCHHs BEIIECTB M WX MPEBpAllCHUN: HaOIIOJCHHUE U
OMMCaHWE JCMOHCTPAIIMOHHBIX OIBITOB: JeHAaTypamus OeTKOB TpH HArpeBaHWUHU, I[BETHBIC
peakiuu OeIKoB.

BbicOKOMOJIEKYISIPHBIE COeUHEHUS

OCHOBHBIE TIOHATHS XHMHUHU BBICOKOMOJICKYJSIPHBIX COCAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEpPHU3ALNH, CPEAHssT MoJIeKyJsipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUHN — MOJMMEPU3aIIHs U MTOJIMKOHACHCALIUS.

OKCNepUMEHTANIbHBIE METObI U3YyUEHHS BELIECTB U HUX MPEBPALICHUI: 03HAKOMIIEHUE C
oOpa3uamMu NpUpOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAyYyKOB.

MexnpenMeTHbIE CBSI3H.

Peannsanuss MeXNpeaMETHBIX CBS3€M NMPU U3y4YEHUM opraHudeckor xumuu B 10 kiacce
OCYIIECTBJISIETCS. Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
HNOHSTUN, SBJSIIOIIMXCS CUCTEMHBIMH JUISl OTAEIBHBIX IMPEAMETOB E€CTECTBEHHO-HAYyYHOTO
UKJIA.

OO1ue ecTeCTBEeHHO-HAYYHbIC TOHATHS: SIBIICHWE, HAy4HBIH (akT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaJIU3, CHHTE3, KiIacCU(pUKALMs, MEePUOJUYHOCTb, HAONIOACHUE, HW3MEpPEHHE,
HKCIEPUMEHT, MOJICIIUPOBAHHUE.

dusuka: MaTepus, YHEPIHsi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTe€TUYECKUN YPOBEHbD,
BEILECTBO, TEJI0, O0BEM, arperaTHOE COCTOSIHUE BEIlleCTBa, (PU3MUECKUE BEIMYMHBI U €IMHUILIBI
WX U3MEpEHUsI.

buonorus: kierka, opranm3Mm, Omocdepa, oOMEH BEmIECTB B opraHu3Me, (HOTOCHHTES,
OMOJOTUYECKU aKTHBHBIC BelIecTBa (O€IKU, YTIIEBObI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbI, OJIE3HBIE HCKOMAEMbIE, TOTLITUBO, PECYPCHI.

TexHoMOTHS: MHIIEBbIE TPOAYKTHI, OCHOBBI PAIlMOHATLHOTO TTUTAHUS, MOIOIINE CPEICTBA,
JICKapCTBEHHBIE M KOCMETHYECKHE TMpemapaThl, MaTepHalbl W3 HCKYCCTBEHHBIX W
CUHTETUYECKUX BOJIOKOH.

11 KVIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH



XUMHUECKU 3neMeHT. AToM. Sapo aromMa, H30TONBL. JNEKTPOHHAs 000J0YKa.
DHepreTUdecKre YpoBHH, MOAYPOBHU. ATOMHBEIE OpOuTaiy, S-, P-, d- anemenTsl. OcOOEHHOCTH
pacrmpeziesieHus] JJIEKTPOHOB MO0 OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKkTpoHHAasi KOH(UTrypalus aTOMOB.

Ilepuonnueckun 3akoH u Ilepumommueckas cucrema xumMuueckux diaemeHToB J[. U.
MenneneeBa. CBsA3p nepuoanyecKoro 3akoHa M Ilepuoguyeckoil CUCTEMBI XUMHYECKHUX
anemeHToB JI. . MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOWCTB XMMHYECKUX JJIEMEHTOB M 00pa3yeMbIX WMHU MPOCTBIX M CIOMXHBIX
BEILIECTB IO TPyNIIaM U MepUoJaM. 3HAYEHUE NMEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsA3b. BHUIBI XUMHUECKON CBsA3M (KOBaJEHTHas
HEMOJISIpHAsA U MOJISIpHAsA, MOHHAs, MeTajimdeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKOHN CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOPpHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DJIEKTPOOTPULATENBHOCTh. CTeneHb OKUCIEHUS. IOHBI: KATHOHBI U AHUOHBI.

BemecTBa MOJNEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTBA. THUNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIA
KPUCTALUINYECKOU PEIIETKHU.

[lonATHE O MUCIIEpCHBIX cucTemMax. VICcTHHHBIE U KOJUTOMAHBIE PacTBOPBL. MaccoBast 1o
BEILIECTBA B PacTBOpE.

Knaccudpukanuss Heopranuueckux coeAuHeHud. HomeHkiaTypa HEOpraHWYecKuX
BEILIECTB. ['eHeTHUYECKas CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIMX K Pa3INYHBIM
KJIaccam.

Xumuueckas peakuusa. Kiaccupukanus XMMHYECKMX pEaklUMid B HEOPraHUYECKOM u
OpPraHUYeCKON XUMHUH. 3aKOH COXPAHEHHUSI MACChl BEIECTB, 3A4KOH COXPAaHEHUS U MPEBPALICHUS
DHEPIUU IIPU XUMHUYECKUX PEAKLIHSIX.

CKOpOCTh peakini, €€ 3aBUCUMOCTb OT Pa3iIM4YHbIX (pakTopoB. OOpaTHMbIE pEaKIUu.
XuMU4eCcKoe paBHOBecHe. DaKTOPhI, BIUSIONIME HA COCTOSIHUE XMMHUYECKOTO PAaBHOBECHS.
[Tpuanmn Jle [latense.

OnexTponutuyeckas aucconuanus. CuiabHble W cialble A1eKTposuThl. Cpena BOJIHBIX
pPacTBOPOB BEIECTB: KUCasA, HEUTpasbHas, EJI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCIEpUMEHTAIBHBIE METOABl M3YUYEHHsI BEUIECTB W UX NPEBPALICHUN: JEMOHCTPALUS
tabmun «lleproguyeckas cuctema xummueckux annemeHtoB JI. M. MenneneeBa», usyueHue
MoJielel KPUCTAUIMUECKUX pPEeMETOK, HAOMIOJeHWE M OINHCAaHUE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OIBITOB (pa3joXKeHHE MEepPOKCHIAa BOAOPOJAa B IPUCYTCTBHM KaTalau3aTopa,
ONPENEIIEHUE CPENbl PACTBOPOB BEIIECTB C MOMOUIBI0 YHHUBEPCAIBHOTO WHIUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEIAEHUE MPaKTUYECKOW paboThl «BnusHue pa3nuuHbiX (aKTOPOB Ha
CKOPOCTb XMMHUYECKOU PEAKLIAN.

PacuérHble 3anaumn.

Pacu€rel Mo ypaBHEHHAM XUMHUYECKHMX PEaKIUMi, B TOM YHCIE TEPMOXUMHUYECKHUE
pacy€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHATHS «MACCOBAs 10J1S1 BEILIECTBAY.

Heoprannyeckasi Xumus



Hemerannel. Ilonoxenune HemeraiuioB B Ilepuoguueckorl CUCTEME XHUMHUYECKUX
sanementoB JI. WM. MenneneeBa U OCOOCHHOCTH CTpOeHHs aTOMOB. du3nueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (HA MMPUMeEpE KUCIopoaa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaXXHEUIMX HEMETAJJIOB (rajoreHoOB, cephl, azora, docdopa,
yriepoga W KpPEeMHHUsS) M WX COEIUHEHHMM (OKCHIOB, KHCJIOPOJICOACPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIMHEHUH ).

[IprMeHEeHNE BA)XHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Merannel. [lonoxenne metaiuioB B Ilepuoandeckon CucTeMe XUMAYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. OCOOEHHOCTH CTPOEHUS DJICKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OO01mue
dbuznyeckue cpoiicTBa MeTaioB. CrlaBbl METAUIOB. DJIEKTPOXUMHYECCKUN Pl HAPSHKEHUN
METaJIJIOB.

XUMUYECKHE CBOWCTBA BaXKHEHUIIUX METAJIOB (HATPUM, Kanui, KaJabllUid, MarHum,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crocoObl moyueHust MeTajuioB. [IpuMeHneHne MeTamioB B OBITY U TEXHHUKE.

OKCNIEpUMEHTaIbHbIC METOJbI M3YYEHHUsSI BEIIECTB M MX IPEBpallCHUN: H3y4YCHUE
KOJUIEKIIMM «MeTaJlibl U CIUIaBb», 00pa3llOB HEMETAJUIOB, PEIICHUE SKCIEPUMEHTAIbHBIX
3a/a4, HAOJNIOJEHWE W  ONHCaHUE JICMOHCTPAIMOHHBIX U  JIaOOPaTOPHBIX  OIBITOB
(B3amMOACHCTBHE TUIPOKCHUJIA AIFOMHUHUS C PAaCTBOpPAMHU KHCJIOT M IEJI0YeH, KaueCTBEHHBIC
pEaKIMKU Ha KATHOHBI METAJIJIOB).

Pacuérnrpie 3anaun.

Pacuétpel Macchl BellecTBa WM O0OBEMA Tra30B MO M3BECTHOMY KOJUYECTBY BEILECTBA,
Macce Wi 00BEMY OJTHOTO M3 YyYaCTBYIOIIUX B pEaKIMU BEILIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OJTHO M3 BEIIECTB HMEET IPUMECH.

XuMHUS U )KM3Hb

Ponp xuMun B 00ecrieueHnH YKOJI0TUUECKOM, IHEPTETUUECKON 1 MUIIEBOI 0€30MacHOCTH,
pa3BuTUU MeauUUHBL. [IOHSTHE O HAy4YHBIX METOJAX NO3HAHWS BEIIECTB M XUMHUYECKUX
peaKuuii.

[IpencraBiennss o0 OOMMX HAYYHBIX MPUHIMIAX MPOMBIIIICHHOTO  ITOJTYYCHHS
Ba)KHEUIIIMX BEIIICCTB.

UenoBek B MHUpPE BEIIECTB U MaTECPUANIOB: BAKHEHIINE CTPOUTEIBHBIC MAaTEpHUalbl,
KOHCTPYKIIMOHHBIE MaTepUaJIbl, KPACKH, CTEKJIO, KEpamMuKa, MaTE€pUalibl IJId SJICKTPOHUKH,
HaHOMAaTEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIC YI0OpEHUSI.

XuMus ¥ 3JI0POBbE YEJIOBEKA: IPaBUJIAa HCHOJB30BAHUS JICKAPCTBEHHBIX ITPENapaToB,
npaBmiIa 0€30MMaCHOT0 MCITOIb30BAHUS IIPEIAPaTOB OBITOBOM XUMHUH B IIOBCETHEBHOMN KU3HM.

MexnpeaMeTHble CBA3H.

Peanuzanusi MeXNpeaMETHBIX CBA3EH MPU U3YYEHUH O0IIe M HEOPraHMYECKON XUMUU B
11 kimacce ocyImecTBIS€TCs 4Yepe3 UCTOIb30BaHNe KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATHH,
TaK U MOHATUH, SBJISIOIIMXCSI CUCTEMHBIMU JUIS1 OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LHKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TMOHATHS: Hay4dHbINM (akT, TUIOTE3a, 3aKOH, TEopus,
aHanW3, CHUHTE3, KiIaccupukanus, NEPUOJUIHOCTh,  HAONIOJCHHWE,  IKCIICPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, ABJICHHUE.



dusnka: mMaTepusi, SHEPrus, mMacca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H3O0TOII,
PaOaKTUBHOCTH, MOJICKYJIa, YHEPTETUYECKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, (PH3NYECKUE BETMIMHBI U SUHUIIBI KX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTeMa, Ouocdepa, MakKpo- M MHUKPOIJIEMEHTHI,
BUTAaMHUHBI, OOMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHEpasbl, TOPHBIE OPOJIbI, MTOJE3HBIC UCKOTIAEMbIS, TOTUIMBO, PECYPCHI.

TexHoJorus: XAMHAYCCKas MPOMBIILJIEHHOCTb, METaJUTyprusi, MIPOU3BOJICTBO
CTPOUTENIBHBIX MaTepUalioB, CEIILCKOXO03ICTBEHHOE MIPOU3BO/JICTBO, MTUIIEeBas
MPOMBINIJICHHOCTh, (hapMarieBTUUeCKass ITPOMBIIIJIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHUX
npenapaToB, MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTe€pUaliOB, JICKTPOHHAS MPOMBIIIJICHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA ITPOTPAMMBLI 1[I0 XMMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJbTaTaM OCBOCHHS OOYYAIOIIMMUCS
IpPOrpaMM CpeHEero o0miero oo0pa3oBaHus (JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM).
Hayuyno-mMeToanueckoil OCHOBOHM i pa3pabOTKU TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IIPOrpamMM CpETHEro 00IIEro 00pa30BaHuUs ABIISETCS CUCTEMHO-AEATEIbHOCTHBINA OIXO/I.

B cooTBETCTBUM € CHCTEMHO-AECATEIBHOCTHBIM MMOAXOJOM B CTPYKTYPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHUS IMpeAMeTa «XHUMHs» Ha YypOBHE CpEeIHEro oO0miero oOpa3oBaHUs
BBIJICJIEHBI CJICTYIOIINE COCTABIISIIOIINE:

OCO3HaHHE OOYYAIOIIMMHUCI POCCUICKOM TPaKIaHCKON HMJIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEEIICHHIO;

HaJINYUE MOTUBALUU K O0yUYEHHUIO;

LICJICHAIIPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHHI JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN U HICTOPUYECKUX TPAAUIUI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTHh OOYYAIOMIMXCA PYKOBOJCTBOBATHCA B CBOEU NIE€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH  YCTAHOBKaMH, MPUCYIIMMH LEJOCTHOW CHUCTEME XHUMHUYECKOIO
o0pa3oBaHus;

HaJINYUE NPABOCO3HAHUS HSKOJIOIMUYECKON KyJIbTypbl U CIIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTD KU3HEHHbIE TIIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHs» JOCTHUTalOTCs B E€IUHCTBE
yueOHOM M BOCIUTATENbHOM JESATENIbBHOCTM B COOTBETCTBUM € TI'yMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH W HJ€AJaMU POCCHICKOTO
IPaXIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE HOPMaMU M NpaBUJIAMHU IOBEICHMUS,
CIOCOOCTBYIOLIMMU MPOLIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTU 00YyYarOUIuXCsl.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaXaroT chOPMUPOBAHHOCTD
OTbITAa TO3HABATEJIbHOM UM MPaKTUYECKOM MAESITEeTbHOCTH OO0yYarolmMXcs M0 pealln3aluu
MPUHATHIX B 00ILIECTBE LIEHHOCTEN, B TOM YMCJIE B YACTH:

1) rpa:KIaHCKOTr0 BOCIMTAHMSA

OCO3HaHUs 00YYarOUUMHUCS CBOMX KOHCTUTYI[MOHHBIX MPaB U 00S3aHHOCTEHN, yBaXKEHUS K
3aKOHY M IPaBOMOPSAIKY;

MIPEACTABICHUS] O COLMAJIBHBIX HOPMAax M IPAaBWJIAX MEKJIUYHOCTHBIX OTHOILUEHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENHHOCTU MPU CO3AAHUM YUEOHBIX MPOEKTOB,
pelIeHnr YYeOHbIX U TO3HABATENbHBIX 33/1a4, BBINIOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, IOTUKY U apTyMEHThI IPYTUX
IIPU aHAJIN3€ Pa3IMYHBIX BUJIOB YUYEOHOM EATEIbHOCTH;

2) IATPMOTUYECKOT0 BOCTTUTAHUA:

LEHHOCTHOI'O OTHOLIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIHUI0 OTEYECTBEHHOMU
XUMUH;



YBaXXEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH WM TMPAKTUYECKOTO MPUMEHCHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTIIKCHHUS HAYKW €CTh PE3yJIbTAT JJINTEIhHBIX HAOIIO/ICHUN,
KPOMOTIUBBIX SKCIEPUMEHTAIIbHBIX IOMCKOB, MOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

UHTEpeca U T[I03HABaTEIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCJEAYIOLIEM aHaJIU3e
uH(GOpMAIH O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHbIE C XHUMHUYECKUMH SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HAa MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE MOBEACHUE W TOCTYNKHA CBOMX TOBapHUIIEH C MO3UIIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TMOCIJIECICTBUN ATUX MOCTYIKOB;

4) gpopmMupoBaHNs KyJbTYPhI 310POBbS:

MOHUMAaHUsl IIEHHOCTEW 370pOoBOro M 0O€30MacHOro oOpasza >KU3HU, HEOOXOJIUMOCTHU
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 370POBBIO;

coOJIIoIcHUS TIpaBWJI O€30MacCHOr0 OOpalleHusi ¢ BElIeCTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOM JI€SITEIILHOCTH;

NOHUMAaHUSl IIEHHOCTH TMpaBWUJ WHAUBUAYAJIBHOTO M KOJUICKTUBHOTO O€30MacHOTo
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJICH;

OCO3HAHMSI TIOCJICICTBUN W HENPUATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS alKOTroJis,
HapKOTUKOB, KYypEeHHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIbCKON JESTEIBHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUIAX ACATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTH€ B PEIICHUM NPAKTUUYECKUX 3a7ad COIUaIbHOMN
HaIpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpECca K MPAKTUYECKOMY M3YyUYCHHIO TPOoQeccuil pa3inuyHOTO pojia, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH,

YBOKEHUS K TPYAY, JIOJISIM TpyJa U pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHAMBUIYAJIbHON TpaeKTOpUH OOpa3oBaHMUs,
Oynymier mpodeccun U peaau3anui COOCTBEHHBIX JKM3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEH OOIIIeCTRA;

6) 3K0,10rH4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH 11€JIECO00Pa3HOT0 OTHOIIEHUS K IPUPO/JIC, KAK UCTOYHUKY CYIIECTBOBAHMS
’KHM3HHU Ha 3eMiie;

MMOHUMAaHUS TJIOOAIBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, BIUSHHUS YKOHOMUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHOU U COLIMAIIBHOW CPEbI;

OCO3HaHMsI HEOOXOIMMOCTH HCIIOIB30BaHUS JOCTH)KECHUN XUMUU JIJIsl PEIICHUST BOIIPOCOB
pPalMOHAIBHOTO MPUPOOTOJIb30BAHMUS;

AKTUBHOT'O HEMPHUATUS JEUCTBUHN, MPUHOCSIINX BpEJ OKPYXAIOIIEH MPUPOJHOU Cpeje,
YMEHUS MPOTHO3UPOBATH HEOIATOTPUATHBIE YKOJIOTHIECKUE TTOCIECTBHS MPEITPUHIMAEMBIX
JNEUCTBUM U IPEAOTBPAILATH UX;



HaJIM4usl Pa3BUTOTO HKOJIOTWYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIbTYpPBI, OIBITA
NEATEIBHOCTH  JKOJIOTMYECKOM HAIIPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATBCA HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIbHOM NPAKTHKE, CIOCOOHOCTHM M YMEHUS
aKTUBHO NPOTHUBOCTOSATH UJEOJIOTUU XeMOpoOuu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMSA

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKHU;

INOHMMaHUsl CHeUu(PUKU XMMHM Kak HayKHd, OCO3HaHUS €€ poin B (POPMHUPOBAHUU
pallMOHAJIBHOIO  HAYYHOTO  MBIIIICHUS, CO3JAaHMM  LEJIOCTHOTO  MpPEACTaBIEHUs 00
OKPYKAIOIIEM MHUpE KakK O €IWHCTBE IPUPOABI M 4YEJIOBEKAa, B TNO3HAHUM NPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUU IpOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECUS;

yOeXKAEHHOCTH B 0OCOOOW 3HAUMMOCTH XUMHUHM JJIi COBPEMEHHOM IMBWIM3AIMU: B €€
I'YMaHUCTHYECKON HANpPaBICHHOCTH W Ba)XKHOM POJIM B CO3JaHUU HOBOHM 0a3bl MaTepHaIbHOU
KYJbTYpbI, PEIIEHUH TT100aIbHBIX IPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPEBOM,
SHEPreTUYECKOM, MHIIEBOM U HKOJOTMYECKOM O€30MacHOCTH, B PpPa3BUTUU MEIUIMHBI,
00ecreyeHnn yCIIOBUM YCIIEIIHOTO TPY1a U S3KOJIOTUYECKA KOM(POPTHOM KU3HU KaXKIOTO YjIeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TI'PAMOTHOCTH: IIOHMMAHHs CYLIHOCTH METOJOB IIO3HAHWI,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh NOJyYyaeMble 3HAHUS 1JIs
aHanu3a U OOBACHEHMS SIBJICHUN OKPYXKAIOLIEr0 MHpPa U MPOUCXOASIIMX B HEM HM3MEHEHUH,
YMEHUS JAelaTb OOOCHOBAaHHBIE 3aKJIOUEHHS HA OCHOBE HAy4YHbIX (PAKTOB U HMEIOLIUXCS
JAHHBIX C LEJBIO ITOJYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO HUCIOJIb30BaTh XMMUUECKUE 3HAHUS JUIsl PELIeHUs TpodieM
B pEaIbHBIX )KM3HEHHBIX CUTYyaIIUsX;

MHTEpEeCca K NO3HAHMIO U UCCIIE0BATENBCKON AESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHMl 10 XWMHH B COOTBETCTBHUM C >KM3HEHHBIMHU
MOTPEOHOCTIIMU;

MHTEpeca K OCOOEHHOCTSIM TpyJda B pa3nuuHblx cdepax mpodeccCHoHATbHOR
NEATEIIBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIC pe3yJbTaThl OCBOCHHUS YYEOHOro mpeamera «XUMHUS» Ha YpPOBHE
CpeaHero oo01ero 0opa3oBaHus BKJIHOYAIOT:

3HaUYUMBbIE JUIsI (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIMUXCS MEKIUCITUTUTMHAPHBIE
(MexxmpenMeTHbIe) OOIEeHAyYHbIE TOHSATHSA, OTPaXKAIOUIUE IEeTOCTHOCTh HAyYHOM KapTHUHBI
MHUpa U Crenu(puKy METOAOB TMO3HAHUS, WCIOIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus,
BCIIIECTBO, JHEPTHs, SIBJICHHUE, NPOIECC, CHCTeMa, HaydHbIH (HaKT, TPHHIMI, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIIeJOBaHHEe, HAOIIOACHHUE, M3MEPEHHEe, SKCIICPUMEHT U
apyrue);

VHUBEpCalbHbIe  ydeOHbIe  JnedcTBus  (TO3HABAaTeNbHBIE,  KOMMYHUKATHBHBIC,
peryiaTuBHbIe), obecreunBaronme (GopmupoBaHue (QYHKIMOHAIBHONH TI'PaMOTHOCTH W
COLIMAJIbHON KOMIIETCHIINH 00yJarOInXCs;



CIIOCOOHOCTh ~ OOYYalOIIMXCA  WCIONB30BaTh  OCBOCHHBIE  MEKIUCIUILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS WM YHHUBEpPCAIbHBIE yYeOHBIE ACHCTBUS B MO3HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPaXXKalOT OBJIAJCHUE YHHUBEPCATbHBIMU YUE€OHBIMU
[I03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JACHCTBUSAMMU.

OBJ1ajieHHe YHUBEPCAJIbHBIMU Y4¢OHBIMHU MIO3HABATEJIbHBIMU ACHCTBUSIMM:

1) 6a30BbI€e JOTHYECKHE TeCTBHA:

CaMOCTOSTENbHO (OPMYITUPOBaTh W aAKTyalIH3UpOBaTh MpPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENEIATh UENNU JNESITEIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUM HX JTOCTHXKECHUS,
COOTHOCHUTb PE3YIbTATHI IEITEIbHOCTH C TOCTABICHHBIMU LEJISIMU;

WCMOJIb30BaTh IPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICISThH
XapakTepHble TMPU3HAKA TOHATUM H YCTAaHAaBJIMBATh HX B3aUMOCBS3b, HCIOJIb30BaThH
COOTBETCTBYIOIINE MOHATUSA JUIsl O0BSICHEHUS OTAEIBHBIX (DAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAHMS M KPUTEPHUH ISl KJIacCU(UKAIIMU BEIIECTB U XUMUUECKUX PEaKIINA;

YCTaHABIIMBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEX/Y NU3Yy4Ya€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTHYECKUE pACCYX ACHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, IO aHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B PaCCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS,

MIPUMEHSTH B MPOIIECCE MO3HAHUS, UCTIOJIb3yeMbI€ B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEIH, TpeoOpa3oBbIBATh MOJICJIbHBIC TNPEACTABICHUS — XUMHUYECKUH 3HAK (CUMBOIM)
aJIeMEeHTa, XUuMudecKkas (popmysia, ypaBHEHUE XUMHUYECKON PEaKIMK — MPU PEIICHUH YI€OHbIX
[M03HABATEIIbHBIX M MPAKTUYECKUX 337ay, IPUMEHITh HAa3BAHHBIE MOJECIIbHBIE NPEACTABICHUS
JUUIS1 BBISIBJICHUSI XaPAKTEPHBIX MTPU3HAKOB M3yYAEMBbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUSA:

BJIaJIETh OCHOBAMHU METOJI0B HAYYHOI'0 MTO3HAHUA BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopMynupoBaTh 1LETUW W 3aJa4d  HCCIEJOBaHUS, HCIOJIb30BaTh IOCTABJIEHHBIE W
CaMOCTOSTENIHO CPOPMYJIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUSI 1 OCHOBBI
1151 GOPMUPOBAHUS TUIIOTE3BI 110 MMPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSITEJIbBHOTO IUIAHUPOBAHUS W TPOBEACHUS YUYECHHYECKHUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOII0IaTh 32 XOJI0M MPOIECCa, CAMOCTOSITEIIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaTH OOOOIIEHUS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB UCCIEAOBAHUS, COCTABIATH 000CHOBAHHBIN OTUET O TIPOJIETAHHON
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOW HCCIEAOBATEILCKOM W MPOEKTHON JeATEeIbHOCTH,
MPOSIBJISITH  CTOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB peIIeHUs
MPAKTUYECKUX 3a7a4, TPUMEHEHHUIO PA3JIMYHbIX METOAOB IMO3HAHMUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTUPOBATHCA B PaA3JIMUHBIX MCTOYHHMKAX WHMOpMauuu (HaydHO-TIOMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJIepKaHMs, CHOpaBOYHbIe TocoOus, pecypcel HWHTEepHeETa),
aHAMM3UPOBaTh HMHQPOPMAIUIO PA3IWYHBIX BUIOB W (HOPM TMPEACTABICHUS, KPUTHIECCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTD;



(GopMynUpOBaTh 3aMpOChl M MPUMEHITh Pa3IUYHble METOABI NMpPU TIOUCKE U O0TOOpe
uH(pOpMaLu, HEOOXOAUMOM /7Sl BBIMOIHEHUS YUeOHBIX 337a4 ONPeAeNIEHHOTO TUTIA;

IpUOOpeTaTh OMBIT UCIIOJIB30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY IpencTaBiIeHHUs] HHPOpMaUK (CXEMBI,
rpaduku, quarpamMmbl, TaOJUIIBI, PUCYHKHU U IPYTHE);

HCIIOJIb30BaTh HAYYHBIA S3bIK B KayeCTBE CpEACTBA HpH padoTe € XUMHUYECKOH
UHpOpMalMel: MNPUMEHATh MEXIpEAMETHbIE ((pU3MUEeCKMEe M MaTeMaTHUYECKHE) 3HAaKU U
CUMBOJIBI, (hOpMyIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISITHOCTH.

OgiageHne YHMBEPCAJIbHBIMA KOMMYHHUKATUBHBIMHU 1eHCTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYKaeMOil TeMbI B XOJI¢ AUajora U/Uiu JIUCKYCCHH,
BBICKa3bIBaTh HWJEH, (OPMYJIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
IIPEIIOKECHHOM 3a/1a4H;

BBICTYNATh C MpPE3EHTalUel pe3ylbTaTOB MO3HABATEIBHON AESITEIBHOCTH, MOJTYYEHHBIX
CaMOCTOATENIbHO MJIM COBMECTHO CO CBEPCTHHKAaMU TPH BBIIOJHEHHH XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW pabdoThl MO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peai3alui y4yeOHOro MHpoekTa U (HOpMYIHpPOBAaTh BBIBOJABI IO pe3ysbTaTaM MNpPOBEAEHHBIX
UCCIIEIOBaHUM MyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXJIeHUSI 1 OOMEHa MHEHUSIMU.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSTENIbHO IJIAHUPOBAaTh U OCYIIECTBIIATH CBOK IMO3HABATEIBHYIO NIE€ATEIBbHOCTD,
onpenensis e€ 1eNd U 3aJa4ui, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
npeiaraéMblii anropuT™ JEHCTBUI MpU BHINOJHEHUHM YYEOHBIX M MCCIIEIOBATENbCKUX 3a/1ad,
BBIOMpATh Hanbonee 3PPEeKTUBHBIN cIOCOO MX PEIICHHS C YYETOM MOJy4YEeHHsI HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH [JEATENBHOCTM Ha OCHOBE CaMOaHaIW3a U
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMuUsh» OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TMPEJCTABICHUN O XUMHYECKOM COCTaBIISIONICH €CTECTBEHHO-
Hay4yHOM KapTHHBI MUpa, POJM XHMHHM B TO3HAHUM SIBICHUM TPUPOJbI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJBTYPhl JIMYHOCTU, €€ (YyHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM st
pEeIIeHUsT TPAKTUYECKUX 3alad W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JJ0POBBIO U IPUPOJHOM CPELE;

BJIAZICHUE CUCTEMOM XUMHMYECKHMX 3HAHUM, KOTOpas BKIIKOYAET: OCHOBOIIOJIATAOIIUE
MOHATUS  (XMMUYECKUH JJIEMEHT, aToM, »JJIGKTpOHHass 000JI04Ka aToma, MOJIeKya,
BaJIGHTHOCTh,  DJICKTPOOTPHUIIATEIILHOCTh, XUMHUUYECKas CBA3b, CTPYKTypHas (opmyra
(pa3BépHyTast M COKpall€HHasi), MOJb, MOJSIpPHas Macca, MOJSPHBIA OO0BEM, YIIIEPOTHBIN
ckeneT, (PyHKIIMOHAbHAS TPYIMA, pajguKal, H30MEpHUs, H30MEPbI, TOMOJIOTUYECKUU PsII,



TrOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOJI M a30TCOJAEpKAIIME COECIHHEHHS, MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, BELICOKOMOJIEKYJISIPHBIE COEAMHEHNS ); TEOPUH U 3aKOHBI (TEOPHS] CTPOCHUS
opranudeckux BemiectB A. M. bByrtinepoBa, 3aKOH COXpaHEHUsST MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMHUH; MHPOBO33PEHUECKHE 3HAHUS, JIeKallhe B
OCHOBE TMOHHMMAHHS MPUYUHHOCTU U CHUCTEMHOCTH XMMUYECKHUX SIBICHHM, (PaKTOIOTHUYECKUE
CBEICHHMSI O CBOWCTBAxX, COCTaBe, MOJyUYCHHWHM M OE30MacHOM HCMIOJIb30BAaHUM BaKHEUIIHX
OpTraHUYECKUX BELIECTB B OBITY U MPAKTHUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISIBIISATH XapaKTEPHbIE MPU3HAKHU MMOHATUN, YCTAHABIIUBATD
UX B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU COCTaBa, CTPOCHUS
Y MPEBPALICHUN OPTraHUYECKUX COCMHECHUN;

c(hOpPMHUPOBAHHOCTh YMEHUW HCIOJIH30BaTh XMUMHYECKYIO CUMBOJHUKY ISl COCTABICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIMEHHON) (GOPMYT OpPTraHUYECKHX
BEIIIECTB U YPAaBHEHUN XUMHUYECKUX PEAKIIMM, U3rOTaBIMBATH MOJIETU MOJIEKYJI OPraHUYeCKUX
BEILIECTB ISl WIUTFOCTPALMU X XUMUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIUBATH MPUHAIJICKHOCTh U3YUCHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy M CTPOEHHUIO K ONPENEIEHHOMY KJacCy/Tpynne COequHEHUN
(YrieBoJlOpoJbl, KHUCIOPOA M a30TCOJAEpXkAIINe COCIUHEHMS, BBICOKOMOJECKYIISIPHbBIC
COCIMHEHHUS), J1aBaTh UM Ha3BaHUs 1Mo cuctematudeckoil HomeHkiatype (IUPAC), a Taxxke
MPUBOJUTH TPUBHUAJIbHBIE HA3BAHMS OTJCJIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMHIICH,
alleTUJICH, ATWICHIJIUKOJb, TIUIEPUH, (eHod, (PopMalbIerul, arneTaableruj, MypaBbHUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIOTA, III0K03a, (PpyKTO3a,
Kpaxmajl, IeJIII0JI03a, TJIMIHH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMNPEACNATh BHUIbl XWMHUYECKOW CBSI3U B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHHUSI TMPUMEHSThH MOJOXKEHUS TEOPUU CTPOEHUSI OPTaHUYECKUX
Bemiects A. M. bytiepoBa s 00bCHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh COCTaB, CTPOCHUE, (PUINUYECKHE U
XUMUYECKHE CBOMCTBA TUIMHUYHBIX MPEACTaBUTENEH PpPa3IUYHBIX KJIACCOB OPraHUYECKUX
BemecTB (MeTaH, 3TaH, DTWICH, MPOMWIEH, aleTwieH, OyramueH-1,3, metunOyragueH-1,3,
O€H30JI, METAHOJI, PTAHOJI, ATWJICHIJINKOJb, TJIMIEPUH, (EHOJ, aleTaabJeru]l, MypaBbiHas U
YKCYCHasi ~ KHCJIOTBHI, TIJIFOKO3a, Kpaxmaj, LeJJI0JI03a, aMHHOYKCYCHasi  KHCJIOTa),
WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKJIY HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIIUNA ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOUYHUKU YTIIEBOJOPOJHOTO ChIPbHS
(HedTh, TPUPOIHBIA Tra3, yrojb), CIIOCOOBI MX MEPEPaOOTKH M MPAKTHYECKOE MPUMCEHEHHE
MPOTYKTOB MEPEPadOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUN TMPOBOAUTH BBIYUCICHUS IO XHWMHYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO H3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UM IMPOTYKTOB PEAKIIUHN );

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHWN 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, WCIOJB3YeMbIX B XUMHUU TP HM3YYCHHH BEIIECTB W XUMHUYECKHX SIBJICHUUN
(nabmroieHUe, W3MEPEHHE, SKCIEPUMEHT, MOJEIUMPOBAHUE), HCIOIb30BaTh CHUCTEMHbIE



XUMUYCCKUE 3HAHWS U1 TPUHATHS PEIMICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMHU U WX MPUMECHECHHEM,;

c(hOpMHUPOBAHHOCTh YMEHUN COOJII0/IaTh MpaBUJia MOJb30BAHUS XUMUYECKOW MOCYI0M U
71a00paTOPHBIM 000PYI0OBAaHKHEM, a TAK)KE MPaBHIa OOPAIlCHHS ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKLMSAMU T10 BHITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMCHHMH IIJIAHUPOBATh W BBIMOJHATH XUMHYECKUN DKCIEPUMEHT
(TpeBpaleHrs OpraHUYECKUX BEIIECTB NMPY HATPEBAHHH, TOJIYICHUE ITUJICHA U U3yUYCHHUE €ro
CBOMCTB, Kaue€CTBEHHBIE pEaKIMd OPraHUYEeCKHUX BEIIECTB, JeHaTypalus OCJIKOB IIpu
HarpeBaHUM, IIBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBHH C IIPaBUJIAMH TEXHUKHU 0€30MacHOCTH
py OOpAIICHUH C BEMIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAaHUEM, TIPEICTABIATh PE3YIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alrcu ypaBHEHUH COOTBETCTBYIONIMX PEAKIUNA U
(GhopMyIHUPOBATh BRIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUM KPUTUUECKH aHAIM3UPOBATh XMUMHUYECKYH HH(POPMAIIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpelicTBa MaccoBor nH(popmaliuu, MHTEpHET U IpyTHX);

c(hOPMHPOBAHHOCTh YMEHHUU COOJIONATh MPaBHJIa SKOJOTHYECKH IEeJIECO00Pa3HOTO
MOBEJICHUSI B OBITY M TPYMOBOH NEATCILHOCTH B IIEISAX COXPAHEHUS CBOETO 370pPOBbI U
OKpY’Karoleld MpUpOIHON Cpebl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHUS HA JKMBBIE OPTraHU3MBbI
OTIPE/ICNIEHHBIX OpPraHWYeCKUX BEIIECTB, MOHUMAas cMmbich Tokaszatens IIJIK, moscHsaTe Ha
MpUMepax CrocoObl YMEHBIIICHUS U MPEAOTBPAIICHHUS UX BPEIHOTO BO3JICHCTBUS Ha OPraHU3M
yeJIoBEeKa;

Ul 00YJaroIuXcsl ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBBS: YMEHHE TPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIICCTB U XMMUYSCKUX SIBJICHUI;

JUISL  CIICTIBIX W CIA0OBHASAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.

11 KITACC

[IpenmeTHble pe3ysbTaThl OCBOCHHMS Kypca «OOmas W HEOpPraHUYecKas XUMUSDH
OTpakaroT:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUNA: O XHMHUYECKON COCTaBJISIOIICH €CTeCTBEHHO-
Hay4YHOM KapTUHBI MUpPa, POJM XUMHHM B TMO3HAHUM SIBJICHUM TPUPOJBLI, B (POPMHUPOBAHUU
MBIIIUJICHUSI U KYJbTYPhl JIMYHOCTH, €€ (PYHKIMOHAIHHOM TPAMOTHOCTH, HEOOXOIWMOM st
pelieHrss TPaKTUYEeCKUX 3a7ad M DOKOJOTHMYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY
310POBbBIO U IIPUPOJIHOM CPEIE;

BJIAJICHUE CUCTEMOM XUMHYECKHWX 3HAHWM, KOTOpas BKJIOYAET: OCHOBOIOJIATrarolue
MOHATHS (XUMHUYECKHIA 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIC OpOUTAIM AaTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OOBEM, BAJIEHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XHUMHMYECKasi CBsI3b (KOBAJICHTHAs, HOHHAs, MeETAJINYECKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAsT  PEIIETKA, TUIBI XUMHYECKHX PEAKIHH, PpPacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOJIUTAYECKAS AUCCOIUAIMS, OKUCIUTEIb, BOCCTAHOBUTED, CKOPOCTH
XUMHUYECKOM  peakIuu, XHUMHYECKOE pPaBHOBECHE), TEOPUU U  3aKOHBI  (Teopus
DJICKTPOJIUTUYECKOW JauccolManuu, nepuoandeckud 3akoH JI. WM. MeHnnaeneeBa, 3aKoH
COXPAaHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUU NPU XUMHUYECKHUX



peakusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM S3bIK XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS,
JeXale B OCHOBE IMOHMMAaHUS TMPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX SIBIICHUM,
(aKTOJOrMYeCcKue CBEJEHUSI O CBOIMCTBAX, COCTABE, MOJIYYEHUU U O€30MaCHOM UCIOJb30BaHUU
BaYXHEHIITMX HEOPTaHUYECKHUX BEIECTB B OBITY U IIPAKTUYECKOM IESITEIIbHOCTH YEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHITHM, yCTAHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIONIME MOHSATUS MPU OMUCAHUUA HEOPTaHUYECKUX
BEILIECTB U UX NPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN MCIOJIb30BATh XUMHUYECKYIO CHMBOJUKY ISl COCTaBJICHUS
(GbopMys BEUIECTB UM YpaBHEHUN XUMHUYECKHUX PEAKIUH, CUCTEMATUYECKYI0 HOMEHKIIATYpPy
(IUPAC) u TpuBHaibHBIC Ha3BaHWS OTICIIBHBIX HEOPTaHWYECKUX BEIIeCTB (YrapHBIM Tas,
YIJIEKUCTIBIN ra3, aMMHAaK, raméHas U3BECTb, HETamiéHasi U3BECTh, MUThEBas COJA, MUPUT U
Jpyrue);

c(hOPMHUPOBAHHOCTh YMEHHUI  OINpEACNATh BAJICHTHOCTh U  CTENEHb OKHUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCAMHEHUSAX PpA3JIUYHOTO COCTaBa, BHUJ XHUMHUYECKOW CBSI3U
(KoBaJIeHTHas, UOHHAsI, METAJUTUYECKAsi, BOJIOPOJIHAS]) B COCIUHEHUSAX, TUIl KPUCTATUTMYECKON
PEHIETKM KOHKPETHOTO BelllecTBa (aToMHas, MOJEKYJspHas, HWOHHAs, MeTaUInyecKas),
XapakTep cpeAbl B BOAHBIX PACTBOPAX HEOPTraHUUECKUX COCTMHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM yCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OINpPEACIEHHOMY KJIacCy/TPYIIe COCIUHEHU (TIPOCThIE BEIIECTBA — METAILIBI
Y HEMETaJlIbl, OKCU/IbI, OCHOBaHUS, KUCJIOTHI, aM(POTEpHbIE TUAPOKCHUBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHI paCKphIBaTh CMBICT THepuoandeckoro 3akoHa JI. U.
MenneneeBa #  JAEMOHCTPUPOBATH €r0  CHUCTEMATHU3HUPYIONIYIO, OOBSICHUTENBHYIO U
MPOTHOCTHYECKYIO (PYHKITUU;

c(OPMHUPOBAHHOCTh YMEHHUHM XapaKTepU30BaThb JJEKTPOHHOE CTPOEHUE AaATOMOB
XUMHYECKUX 2JIeMEHTOB 1—4 meprnonos Ileprnoguyeckoi CUCTEMBI XMMUYECKUX JIEMEHTOB /I.
W. MeHnzeneeBa, UCIONB3YSI TOHATHS «S-, P-, d-2JIEKTPOHHBIE OPOUTANINY», «IHEPTETUUCCKUE
YPOBHM», OOBSCHSATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMHUYECKHUX DJIEMEHTOB U HUX
COCIMHECHUH MO neproaaM u rpynmnam [lepuoaudeckoi CUCTEMbl XUMHUYECKUX 3J1eMEeHTOB JI. .
Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHHMM XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHUE
CBOWCTBAa HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKON CBS3M MEXKIYy HEOPraHWYEeCKUMHU BEIIECTBAMH C TOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHil;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCU(PUITMPOBATh XUMHUYECKHE PEAKIUU T0 Pa3IMUYHBbIM
npu3HaKaM (YUCIy W COCTaBy pearupyroliux BeEIIeCTB, TeIioBoMy 3(h(ekTy peaxkuuw,
M3MEHEHUIO CTETIeHeN OKUCIIEHUS AJIEMEHTOB, 00PaTUMOCTH PEAKIINHU, YUACTHIO KATAIH3aTOPa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTABJISATh YPABHEHUS PEAKIIMIA PA3TMYHbBIX THUIIOB, MTOJIHBIE
Y COKpali€HHbIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUUThIBAsl YCJIOBUS, MPU KOTOPBIX 3TH
peaKIuu UIyT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIMU, MOATBEPKIAAIONINE KAaYeCTBEHHBIM
COCTaB pAa3JIMYHbIX HEOPraHUYECKUX BEUIECTB, PACIO3HABATHh OMNBITHBIM MNYTEM HOHBI,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
PEeaKIMii TOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OalaHCa dTUX PEaKITHii;

c(hOPMHUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHYECKON PEAKIIUHA OT
pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOIO PaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3aeicTBus (nmpunnun Jle [larense);

c(hOpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUYECKHE IIPOIECCHI, JICKAIIUe B
OCHOBE TIPOMBIIINICHHOTO TMOJYyYeHUs CEPHON KUCIIOThI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
npeACTaBIeHUM 00 OOIMX HAyYHBIX MPHUHITUIIAX U AKOJOTHUECKHX MPpOoOJIeMax XUMHUYECKOTO
MIPOU3BOCTBA;

c(hOPMHUPOBAHHOCTh YMEHHUH TIPOBOAUTH BBIUMCICHUS C MCIOJB30BAHUEM TOHITHS
«MaccoBas JIOJIsI BEIIECTBAa B PAcTBOPE», OOBEMHBIX OTHONIICHWM Ta30B MPH XUMHUYECKUX
peaKIusax, MacChl BEIIECTBA WM 00bEMA ra30B MO W3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIUU BEIIECTB, TEIUIOBOTO d(dekra peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MACChI BEMIECTB, MTPEBPAILECHUS U COXPAHEHHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUN COOJI0/IaTh MpaBUJia MOJb30BAHUS XMMUYECKOW MOCYI0M U
71a00paTOPHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUia OOpaIlleHHs ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU TI0 BBITIOJIHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM IIJIAHUPOBATh W BBIMOJHATH XUMHYECKUH DKCIEPUMEHT
(pa3noxeHue TMEpOKCUIA BOJOpPOAA B NPUCYTCTBUM KaTaau3aTopa, OIMPEICICHHUE CpPEeJlbl
PacTBOPOB BEMIECTB C MOMOILBbIO YHUBEPCATILHOTO UHAUKATOPA, BIUSIHUE PA3IUUHBIX ()aKTOPOB
Ha CKOPOCTh XHMHMYECKON pEeaKIMU, PEaKIUM MOHHOTO OOMEHa, KaueCTBEHHbIC PEaKIIMU Ha
cynbdar-, KapOoOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHNE dKCIIEPUMEHTAIBHBIX
3aMa9 o TeMaMm «Metamiel»y U «Hemeramnel») B COOTBETCTBHHM C MpaBUIaMU TEXHHKHU
0e30MacHOCTH Mpu  OOpalleHud C BEHIeCTBaMU U Ja0OpaTOpHBIM  000pYy/IOBaHUEM,
MPEACTaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIepUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U POopMyIMpOBaTh BHIBOJIbI HA OCHOBE ITHX PE3YyJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUU KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HWH(MOpMAIIHUIO,
MOJIYy4YaeMyl W3 Pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCOBOM KOMMYHUKauuu, MHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh yMEHUM COONIOJATh TIpaBUjia DKOJOTHYECKH I1eJIECO00Pa3HOI0
MOBEJICHUSI B OBITY M TPYIOBOM NEATEILHOCTH B IEJISX COXPAHEHHUS CBOETO 370POBbI U
OKpYXarouel IPUPOJIHON Cpebl, OCO3HABATH OMACHOCTh BO3JCUCTBHS HA >KUBBIE OPTraHU3MBbI
onpenenEHHBIX BEMIECTB, MOHUMAas cMbIch nokazarens [1JIK, moscHaTh Ha mpuMepax crocoObl
YMEHBIIICHUS U MIPEJOTBPAICHUS UX BPEIHOTO BO3/ICHCTBHSI HA OpPraHK3M YeJIOBEKa;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHHUE MPUMEHSTh
3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL CHETBIX W CIA0OBWISIIMX OOYYaIOIIMXCS: YMEHHE WCIOJb30BaTh pelibe(HO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4ecKux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHUE 10 KITIACC

Ne KoauyecTBo yacoB DJIeKTPOHHbBIE

n/ HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI Kontpo IpakTuu (nudpossbie)

n Bcero JIbHbIE ecKue oOpa3oBaTe/IbHbIE

padoThI padoThI pecypchl
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOH XUMUH
[IpenMer oprannyeckoit XuMuu. Teopus CTpOEHUS OPraHUuYECKUX
1.1 e Iz A ME p p p 3 https://lesson.edu.ru/04/10
coenuHeHuit A. M. Bytieposa

Hroro no pazneny 3

Pasznen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrieBOOPOABI — AKAHbI 2 https://lesson.edu.ru/04/10
2.2 HenpenenbHble yrieBogopOIbl: alIKEHBI, aJIKaIHUCHbI, ATKUHbI 6 1 https://lesson.edu.ru/04/10
2.3 ApomaTH4ecKue yriaeBoa0pOIbl 2 https://lesson.edu.ru/04/10
2.4 [TpupoHBIe HCTOYHUKH YTIEBOJAOPOAOB U UX NepepaboTka 3 1 https://lesson.edu.ru/04/10

Hroro mo pazueny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
31 Cruprel. deron 3 https://lesson.edu.ru/04/10
3.2 Anbnerunsl. Kap6onossie kucnotsl. CiaoxHbIE 3(UPbI 7 1 https://lesson.edu.ru/04/10
33 VIIIeBObL 3 1 https://lesson.edu.ru/04/10

Hroro mo pazueny 13

Pa3nen 4. A3oTcoaepikamme opraHudeckne coelMHeHUs1
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3 1 https://lesson.edu.ru/04/10

Wroro no pazneny 3

Pa3znea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHU S



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

51 [Tnactmaccer. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Uroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://lesson.edu.ru/04/10

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Beero Konrpo Ipakrn (undposbie)
JIbHBIE yeckHe o0pa3oBaTte/ibHbIE
padoThsI padoThsI pecypchl
Pasznea 1. Teoperuueckue 0CHOBbI XUMHH
11 Crpoenue atomoB. [lepuoanueckuii 3akon u [lepuoanueckas cucrema 3 https://lesson.edu.ru/04/11
' XUMHYecKuX djemeHToB M. Y. MenaeneeBa
1.2 Crpoenue BemmecTBa. MHOTooOpasue BelecTn 4 https://lesson.edu.ru/04/11
13 XUMHYECKHE PeaKIuu 6 1 https://lesson.edu.ru/04/11
Utoro no pazneny 13
Pa3nea 2. Heopranuyeckasi xumusi
21 MeTanisl 6 https://lesson.edu.ru/04/11
29 HeMeTanis! 9 1 https://lesson.edu.ru/04/11
2.3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX BEILIECTB 2 https://lesson.edu.ru/04/11
Hroro no pazneny 17
Paznen 3. Xumus 4 )KU3Hb
3.1 XuMHS 1 )KU3Hb 4 1 https://lesson.edu.ru/04/11
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

ITOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Ne KoanyecTBo yacoB DIEeKTPOHHBIE
n/ Tema ypoka B Kontpo Ipakru  /[dara uudposbie
n cero JbHbIE yeckue U3yYEeHHUs oOpa3oBaTeJibH
padoTbI padoThI bl€ pecypchl
Pasznen 1. TeopeTnyeckne OCHOBbI OPraHUYeCKO XUMHH. 3 yaca
1.1. Ilpeamer opranudeckoil Xumuu. Teopusi CTPOCHHUs OPraHUYECKHX
coenunennii A.M. bytieposa. 3 yaca
https://lesson.ed
Nucrpykrax no Th Ne 1. IIpeamer oprannueckoil Xumuu, e€ 1 06.09.2024 u.ru/04/10
BO3HHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE o https://resh.edu.r
u/subject/29/10/
Teopus ctpoeHus oprannyeckux coenuHenud A. M. bytieposa, e€ https://lesson.edu.
OCHOBHBIE 10JI0KeHUS. CTPYKTYpHBIE (JOPMYIIBI OPraHUUECKUX BEIIECTB. 1 13.09.2024 ru/04/10
I'omonorus, uzomepus. JI/o 1: MoaenupoBaHue MOJIEKYJI OpraHUYECKHX A
BEIIIECTB.
IIpencraBnenne o KaccupuUKaINN OpraHHuecKknx BemecTs. HomernkmaTypa L 20.09.2024 https://resh.edu.ru
(cucremarnveckast) ¥ TPUBHAJIbHBIC Ha3BAHUSI OPTaHMUECKUX BEIIECTB A subject/29/10
Pa3znea 2. YriaeBogopoasl. 13 yacoB
2.1. [IpenesabHbIe YIJIEBOJAOPOAbI — AJIKAHBI. 2 yaca
. https://lesson.edu.
AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHI Pl 1 27.09.2024
ru/04/10
https://resh.edu.ru
MeTtaH u 3TaH — TPOCTEHIITNE TIPEICTABUTENN aJTKaHOB 1 4.10.2024 /subject/29/10/

6 yacoB

2.2, HCHpEI[eJILHbIe YIJaeBOoA0poaAbl: AJIKCHbI, AJIKAJIHCHbI, AJIKUHbI.
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https://lesson.edu.

6 AJKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 11.10.2024
POSHHE, ru/04/10
[TpakTuueckas padora Ne 1. «I[lomydeHue STHICHA U U3yYEHUE €r0 CBOWCTBY. https://resh.edu.ru
Anxanuensl. byraguen-1,3 u metminoyraauen-1,3. Iomyuenue https://lesson.edu.
8 CHHTETHUYECKOT0 KaydyKa u pe3unsl. JI/o 3: O3nakomiieHue ¢ o0pa3naMu 1 25.10.2024  ru/04/10
IJIACTMACC, Kay4yKOB, PE3UHBI.
9 OTUJIEH U IPONUJIEH — MPOCTEHIINEe IpeICTaBUTeNN alkeHoB. JI/o 2: 1 10.2024 https.://resh.edu.ru
MonenrpoBaHue MOJIEKYJT YIII€BOJOPOJIOB. ' subject/29/10
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOSHUS, TOMOJIOTHYCSCKUM Psll. ALIETUICH 1 8112024 https://lesson.edu.
— TPOCTSUIINI MPEICTABUTEIb ATKHHOB o ru/04/10
1 Boruncnenus no ypaBHEHUIO XUMHUECKOH peakuuu. Onpenenenue 1 15.11.2024 https://resh.edu.ru
- [subject/29/10/
MOJIEKYJISIPHOUM (POPMYJIIbI OPTaHHMYECKOTO BEIIECTRA. subject/29/10
2.3. ApomaTudecKkue YrjeBoJAOpPOoabl. 2 dyaca
22.11.2024 https://lesson.edu.
12 Apenbl: 6eH3011 ¥ TOIYoJ. TOKCHYHOCTh apeHOB 1
ru/04/10
r https://resh.edu.ru
€HETHYECKas CBA3b YIVIEBOJOPOIOB, IPUHAMIEKAIUX K PA3INIHBIM
13 1 29.11.2024 subiect/29/10
KJ1accam /subject/29/10/
2.4. IIpupoaHbie HCTOYHUKH YIJIEBOJIOPOA0OB M X NepepadoTka. 3 yaca
https://lesson.ed
u.ru/04/10
14 O6o00611eHne 3HaHmi 1o pasznaeny "YriaeBogoposs"” 1 6.12.2024
H pasaeiy HOPOA https://resh.edu.r
u/subject/29/10/
15 KonTtponbHas padora Ne 1 o pazzaeny «YTiaeBogopoIb» 1 13.12.2024
Koppeknus 3nanuit o pesynbratam K/p 1. [Ipupomnbie HCTOUHUKH 20.12.2024
16 YIJIEBOAOPOAOB: IPUPOAHBINA ra3 v MOMYTHbIC HEPTSIHBIE ra3bl, HEPTH U 1

IPOAYKTHI €€ epepaboTKu

Paznen 3. Kucsopoacoaep:kamnue oprannueckue coeqinnenus. 13 yacos
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3.1. Cnuprbl. PeHo. 3 yaca

IIpenenbHbIe OJHOATOMHBIE CIIUPTHI: METAHOJI U 3TaHOIL. JI/0 4:

https://lesson.edu.

17 KauecTBeHnHas peakuysi OAHOATOMHBIX CIUPTOB (OKHCIEHUE 3TaHOJIa 1 27.12.2024 ru/04/10
okcumom meau(ll)). T 23.
MHoTr0aTOMHBIEC CIIUPTHI: STHJICHIJIMKOJIb U ruiepuH. JI/o 5: KauectBennas https://resh.edu.ru
18 peaKkiys MHOTOATOMHBIX CITUPTOB (B3aUMOJICHCTBHUE TIIUIIEPUHA C 1 10.01.2025 /[subject/29/10/
rugpokcugom meau(ll). Th 23.
19 ®DeHoIT: CTPOCHHUE MOJIEKYITBI, (PU3NYECKUE U XUMUYECKHUE CBONCTBA, 1 17.01.2075 https://lesson.edu.
IIpUMCHCHHUEC ru/04/10
3.2. Aabaeruabl. KapoonoBbie Kuca0ThI. Ci10:kHbIE 3QUPBLI. 7 4acoB
20 Aubaerusl: OpMabIETHI U alleTAIbIETH . AIIETOH 1 24.01.2025 e
ru/04/10
’1 OnHOOCHOBHBIE ITpe/IeNIbHbIE KapOOHOBBIE KUCIOTHI: MypaBbUHAs U 1 31.01.2025 hstzr:':e/ c/t rezs:.:(c:u.ru
YKCYCHas [subiect/29/10/
9y [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCIOTbI». Th 1 7 02,2025 https://lesson.edu.
23. ru/04/10
CreapuHOBas 1 0JIEMHOBAsI KUCIIOTHI, KaK MPEICTAaBUTENH BBICIINX 14.02.2025 https://resh.edu.ru
23 KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X 1 /[subject/29/10/
MOIOIIIEE ACHCTBHE.
24 Kontponbnas padota 2 no pazaeny «Kucnopoaconepxaiiyne opraHn4ecKue 1 21.02.2025
COETMHEHUS»
55 Koppexknus 3nanunit no pezynsraram K/p 2. CnoxxHbie 3pups! Kak 1 28.02.2025
IPOM3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX H3PUPOB
https://lesson.ed
26 Kupsl: runponns, npuMeHeHue, OnoIornyeckas poib KUPOB 1 7.03.2025 :;c_tc:ﬁ%h.edu.r
u/subject/29/10/
3.3. YrieBoabl. 3 yaca
57 VYrneBoasl: cocTa, kiaccudukanus. Baxxneimume npeacTaBUTeN : IIII0K03a, 1 14.03.2025 https://lesson.edu.

dpykTO3a, caxapo3a

ru/04/10
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- Kpaxmai 1 IeJuTiono3a Kak IpHpoHkIe TTomuMepsl. JI/o 6: B3aumoneiicTBie 1 21.03.2025 https_’ ://resh.edu.ru
Kkpaxmaina ¢ iogom. Th 23 [subject/29/10/
29 Wrorosas quarnoctuyeckasi paboTa 3a Kypc OpraHH4ecKOl XUMUH. 1 4.04.2025
Pa3znen 4. A3oTcoaep:kaniue OpraHnyecKue coeJMHEeHNs: AMUHBI,
AMHUHOKMCJIOThI, 0€JIKH. 3 4yaca
30 Koppexkuus 3nanuii no pezynsratam MJIP. AMUHBI: METUIaMUH U aHUJIMH. 1 11.04.2025
31 AMUHOKHCIIOTHI KaK aM(OTEpHbIE OPraHUYEeCKHUE COSAUHEHUS, UX 1 18.04.2025 https://lesson.edu.
OHOJOrN4YECcKOe 3HAYCHHE. ru/04/10
25.04.2025 https://resh.edu.ru
32 [lentunel. benku kak npUpoHbIE BHICOKOMOJIEKYJIISIPHBIE COSAMHEHUS 1 /subject/29/10/
Paszpnea. 5. BoicokomoJiekyasipabie coennnenus: Ilnacrmaccesl. Kayuykn.
BoJsiokna. 2 yaca
33 OcHOBHbIE TOHATHSA XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 16.05.2025 boviil vl
ru/04/10
OcHOBHbIE OHATHSA XMMHH BBICOKOMOJIEKYJISIPHBIX coelMHEHnH. OCHOBHBIE https://resh.edu.ru
34 METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX coequHeHni. [1nacTmaccsl, 1 53.05.2025 /[subject/29/10/
Kay4yKu, BoJIOKHA. JI/o 7 : O3HakoMiIeHHEe ¢ o0Opa3laMu NpUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KIIACC

No KosnuyectBo yacos DJIEeKTPOHHbBIE
11/-11 Tema ypoka Beero Kourpo [Ipakrm /Jarta uudposbie
JIbHbIE yecKue H3y4YeHUus oOpa3oBaTeJibH
padoThI padoTsI bI€e pecypchl
Paznen 1. Teopernueckne 0CHOBbI XUMMUH. 13 yacoB
1.1. Crpoenne atromoB. Ilepuognueckuii 3akon u Ilepuoanueckas
cucrema xumu4ueckux djieMenToB .M. Menaeseena. 3 yaca
https://resh.edu.r
HNuctpykrax o Th Ne 1. Xumuyeckuii 31eMeHT. ATOM. DJIEKTpOHHAs 1 4.09.2024 u/subject/29/11/
KOH(HTyparys aTOMOB . https://lesson.ed
u.ru/04/11
[Iepnonnueckuit 3akoH u [lepuoandeckas cucteMa XMMUYECKUX https://resh.edu.ru
anemenToB J[. 1. MenzeneeBa, UX CBsI3b C COBPEMEHHOMN TEOpUEH 1 11.09.2024 [subject/29/11/
CTPOEHMSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMHUYECKHUX AJIEMEHTOB M UX https://lesson.edu.
COEIMHEHMH 110 TPYIIaM U MepruoiaM. 3HaYeHHE MePUOIUIECKOTO 1 18.09.2024 ru/04/11
3aKOHA U CUCTEMbI XUMHYECKHX d1eMenToB [I.M. Menneneesa B o
Pa3BUTHUH HAYKH
1.2. Ctpoenne BemecrBa. MHOroo0pasue BemecTs. 4 yaca
CrpoeHue BemecTBa. XUMUYECKasl CBSI3b, €€ BUJIbl; MEXaHU3MBbI 1 55 092024 https://resh.edu.ru
o6pa303aHH$1 KOBAJIEHTHOM CBsI3U. BonopoaHast CBA3b T /subject/29/11/
BaneHTHOCTb. DIeKTPOOTPUIIATENsHOCTE. CTeneHb OKHUCTIEHHS. https://lesson.edu.
1 2.10.2024 ru/04/11
BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS
[TonsiTHE 0 MHUCTIEpCHBIX cucTeMax. ICTUHHBIE U KOJIJIOWIHBIE 1 9.10.2024 https://resh.edu.ru
pacTBopbl. MaccoBasi 10J1s BEIIECTBa B paCTBOPE o [subject/29/11/
Knaccugukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COSAMHEHUM. https://lesson.edu.
1 16.10.2024 ru/04/11
I'enernueckas CBs3b HEOPraHMYECKHUX BELIECTB, Pa3IMUHBIX KJIACCOB
1.3. Xumnueckue peakium. 6 yacosn
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Knaccuukanus XuMH4ecKuX peakiuii B HEOpraHu4ecKou 1

https://resh.edu.ru

8 OpPraHUYeCcKON XMMHHU. 3aKOH COXPAHEHHS MAaCChl BEIIECTB; 3aKOH 23.10.2024  /subject/29/11/
COXpaAHEHUs U MPEBPALICHUS SHEPTUU IPU XUMHUYECKUX PEAKIIMIX
Ckopoctb peakiuu. O0paTtuMble peakiuu. XUMHYECKOE pABHOBECHE. https://lesson.edu.
9 Jl/o 1. Pa3noxxenue nepokcuaa BOAOPOia B MPUCYTCTBUU 6.11.2024 ru/04/11
karanuzatopa. Th 23
10 [IpakTrueckas padota Ne 1. «BiusiHue pa3nuuHbIX (hakTOpoB Ha 13.11.2024 https://resh.edu.ru
CKOpPOCTb XUMHYECKON peakiumn», Th 23 [subject/29/11/
DIIeKTpoJIMTHYECKas! aAuccoruanus. [lonsatue o BOgopoiHOM 20.11.2024 https://lesson.edu.
nokazatene (PH) pactBopa. Peakuinu nonnoro oomena. ['maponus ru/04/11
11 OpraHMYECKUX U HeopraHuueckux BemecTs. JI/o 2. [IpoBenenue
peakuuii HoHHoro oomeHa. JI/o 3. OnpeneneHue cpeabl pacTBOPOB
BEILIECTB C MMOMOIIbI YHUBEpCAIbHOrO HHAUKaTopa. Th 23
1 OxucInTEeNbHO-BOCCTAHOBUTEIbHBIE peakiuu. [lonsTue 06 57 11.2004 https://resh.edu.ru
JIEKTPOJIN3€E PACIIABOB U PACTBOPOB COJIEU /subject/29/11/
13 KonTponbnast padota 1 no pa3aeny «TeopeTnueckre OCHOBbI XUMUU 3.12.2024
Paznen 2. Heoprannueckasi Xumusl. 17 yacosn
2.1. MeTtaybl. 6 yacoB
Koppexnus 3Hanuit no uroram k/p 1. Metasmibl, UX NOJ0XKEHHUE B https://resh.edu.ru
1 [Iepuonnueckoit cucreme xumuyeckux 3yemMeHToB 1. 1. Menneneesa 10.12.2024 [subject/29/11/
1 0COOEHHOCTH CTPOEHHUs1 aTOMOB. O01IMe PU3nyecKue CBOUCTBA
METaJJIOB
https://lesson.edu.
15 CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH Pl HAPSIKEHUI METaNIOB 17.12.2024 ru/04/11
XuMHYecKre CBOMCTBA BaXKHEUIIINX METaNIOB (HaTpHil, Kamui, https://resh.edu.ru
KaJIbIIH, MAarHUH, aTFOMUHHANA) U UX coequHenui. JI/o 4. /subject/29/11/
16 . 24.12.2024
B3aumopeiicTBue ruipokcua aaTtOMUHUS C paCTBOpPaMU KUCJIOT U
menoueid. Th 23
https://lesson.edu.
17 XUMHMYECKUE CBOMCTBA XpOMa, MEJI U UX COCMHEHUI 15.01.2025 ru/04/11
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XUMHYECKHEe CBOMCTBA [IUHKA, JKelle3a U uxX coeanHenni. JI/o 5.

https://resh.edu.ru

18 1 22.01.2025 .
KauectBennsie peakuuu Ha kKaTHOHBI xkene3a. Th 23 /subject/29/11/

19 [TpakTudeckas padbora Ne 2. "PenieHne s3KCiepUMEHTAIBHBIX 33124 110 1 59 01.2025 https://lesson.edu.
teme «Mertautei»". Th 23 o ru/04/11
2.2. Hemerayibl. 9 yacos

20 Hemeraisl, ux nonoxxenue B llepruoanyeckon cucteMe XMMUYECKUX 1 5 02,2075 https://resh.edu.ru
anementoB J[. . MeHieneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB N [subject/29/11/

’1 du3nyeckue CBOMCTBA HEMETAUIOB. AJIJIOTPOINHS HEMETAILIIOB (Ha 1 12.02.2025 https://lesson.edu.
puMepe KUCIopoa, cepsl, hocdopa u yriaepoaa) ru/04/11

2y XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX coennHeHHH. J1/0 6. 1 19.02.2025 https://resh.edu.ru
KauecTBeHHas peakuus Ha XJIOpUA-HOH, cynbdaT-uoH. Th 23 /[subject/29/11/

)3 Xumuueckue cBoiicTBa a30Ta, Gocdpa u ux coeaunenuii. JI/o 7. 1 26.02.2025 https://lesson.edu.
KauecTtBennas peakuus Ha HoH amMoHus. Th 23 ru/04/11

” XuMHYecKue CBOMCTBA yriepoia, KpeMHMs U UX coeiuHeHui. JI/o 8. 1 5 03.2025 https://resh.edu.ru
KagecrBennas peaknus Ha kapOoHaT-noH. Th 23 R [subject/29/11/

12.03.2025 https://lesson.edu.

25 IIpuMeHeHre BaXHENINX HEMETAIOB M MX COCMHEHHUM 1 ru/04/11
O06o011ieHne 1 cucTeMaTu3anys 3HaHui no reme «Hemeramaboy. 19.03.2025 https://resh.edu.ru

26 Brruncienus o ypaBHEHUAM XUMHYECKUX pEaKIUi U 1 [subject/29/11/
TEPMOXUMHUYECKHE PACUETHI

57 I[IpaxTudeckas pa6oTa Ne 3. «Pelenne SKCepUMEHTATBHBIX 337124 MO L 5 04,2025 https://lesson.edu.
teme "Hemeramet"». Th 23 o ru/04/11

28 KonTponbnas pabota 2 no temam «Metaibs» u «HemeTanmis» 1 9.04.2025
2.3. CBs13b HEOPIraHNYECKUX U OPraHUYECKHUX BellecTB. 2 yaca

59 Koppexkuust 3Hanuit mo pesyibratam k/p 2. Heopranmdeckue u 1 16.04.2025 https://resh.edu.ru
OopraHu4eckue KUcioTel. Heoprannueckue u OpraHm4eckue OCHOBAHUS o /[subject/29/11/
AM@doTepHbIE HEOPraHUYECKUE U OPraHUYECKUE COETUHEHUS. https://lesson.edu.

30 dorep P P A 1 23.04.2025

I'eneTnueckas CBA3b HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB.
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O06o00muIeHne 3HaHM 32 KypC XUMHH. ru/04/11
Paznen 3. XuMus 4 )KU3Hb. 4 yaca
31 Wrorosas auarnoctuyeckas padora. 1 30.04.2025
Koppekuus 3nannii no pesyabratam U/IP. Posib xumuu B
32 o0ecrieueHnH IKOJIOTUYECKON, JHEPTeTUIECKON U MUIIICBOM 1 7.05.2025
0€30MMacCHOCTH, PAa3BUTUU METUIIUHBL.
[IpencraBienue 06 00X HAYUYHBIX TPUHIIUIIAX POMBIIIEHHOTO
33 e . . v pu P 1 14.05.2025
MOJIy4eHUs] BaKHEUIIINX BEILIECTB.
34 YenoBek B MUpE BELIECTB U MATEPUAIIOB. XHUMHS U 3J0POBbE YEJIOBEKA 1 21.05.2025
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://lesson.edu.ru/04/11

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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