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Conep:xaTeibHBII pa3aes

OCHOBHOM OBPA3OBATEJIBHOM IMPOI'PAMMBI
CPEJHEI'O OBILIET'O OBPA30BAHUS

MyHununaisHOro 00111e00pa30BaTEIHLHOTO YUPEKICHUS

«Jlecoropckas cpeaHssi KO

PABOYASA ITPOT'PAMMA YYEBHOI'O TIPEAMETA

XNUMUA



HHOACHUTEJBHAA 3AIIMCKA

PabGouas  mporpamma yueOHOro mpeamera «XUMHUS» OOECIIEYMBAET JIOCTHKCHUE
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS IpPOTrpamMMbl CpEOHEro ooOuero o0pa3oBaHud U
paspabortana Ha ocHoBe TpeOoBanuii @I'OC Kk pe3ynabTaraM OCBOCHHS MPOrPaAaMMbI CPEIHEro
obmrero oopa3oBaHus, YTBEP)KICHHOTO NMpUKa3zoM MuHHCTEpcTBa npocsenieHuss PO ot 17 mas
2012 1. Ne 413 “O06 yrBepxkacHHH (eaepabHOIO TOCYAAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHgapTa cpenHero oomero obpazoBanus”.  Ilpu »ToM cogepxaHue U IJIaHHUpPYEMbIE
pe3ynbTaThl pabouell mporpamMmbl yueOHOro MpeaMera «XHUMHUS» HE HUKE COOTBETCTBYIOIIMX
CONCpKAaHUS W IUIAHUPYEMBIX pe3yJabTaToB (eaepaabHOi 00pa30BaTENbHON MPOrpaMMbI
OCHOBHOTO 00111eT0 00pa3oBaHusi, YTBEPKICHHON MpuKa3oM MuHUCTEpCTBa mpocserienus PO
or 18 mas 2023 1. Ne 371 “O6 yrBepxkueHuu (eaepanbHO 00pa30BaTENBLHONW MPOTrPAMMBI
cpemHero oonero oopa3oBaHus’ .

PaGouas mporpamma yueGHOro mpenmera «Xumusi» chOpMUpOBaHA C Y4eTOM pabodeit
MPOrpaMMbl BOCITUTAHUSI.

Peanusyercs 3a cuer 4acoB, MPEAYCMOTPEHHBIX Y4€OHBIM IUIAHOM CPEIHETO OOIIEero
obOpazoBanus B 00beMe 68 yacos, B ToMm uncie: 10 kmacc-34 yaca, 11 ximacc-34 yaca.

Coaep:kanue y4eOHOro nmpeamMmera
10 kJjgacc
TeopeTnyeckne 0CHOBbI OPraHUYECKO XHMHH.

Oprannueckue BemiecTBa. Opranuueckas xumusi. CTaHOBJIEHHUE OPraHUYECKOW XUMHH
KaKk Hayku. Teopuss XMMHMYECKOrO CTPOEHHUs BEILECTB.  YTJIEPOAHBbIM ckeneT. M3omepus.
H3omepsl.

CocTosiHHE DJIEKTPOHOB B aTOME. OHEPreTMYECKHE YpPOBHM M IOAYPOBHHU. OIJIEKTPOHHBIE
opbutanu, S- 3JEKTPOHBI U P — HIEKTpoHbl. CnuH 3nekTpoHa. CrHapeHHbIE 3JEKTPOHBI.
OnekTpoHHas koHpurypamus. ['paduyeckue snekTpoHHBbIE (QOPMYJbl. DJIEKTpPOHHAs MpHUpOa
XUMUYECKHUX CBS3€H, MU CBS3b M CUTMA CBSI3b. METO/I BAJICHTHBIX CBSI3EH.

Knaccudukanus oprannueckux coequHeHn. @yHKIMOHANbHAS rpyMa.

Yraesoaopoasl

[TpenensHble yrieBojopoasl (amkaHbl). Bo30yxkaeHHOE COCTOSHHE aTroma yriepoja.
['mbpuau3anys aTOMHBIX OpOUTaIel. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB.
I'omomnoru. I"'omonorudeckas pasHocTs. ['omonorudeckuii psa. MexayHaponHas HOMEHKIIATypa
OpraHMYeCKUX BelecTB. M3oMepus yriepoIHOro CKelera.

Mertan. ITlonydenne, (usnyueckne W XUMHUYECKHE CBOWCTBA MeTaHA. Peakiuu 3aMerieHus
(ranoreHnpoBaHue), JETUIPUPOBAHUS U H30Mepu3aluu ankaHoB. Llenuble peakiuu. CBoOOAHbBIE
paaukansl. ['aoreHonpon3BoIHbIE ATKAHOB.

Kparubie cBs3u. Hemnpenenbasle yraeBoaoponabl. AuikeHbl. CTpoeHHE MOJIEKYJIBI,
TOMOJIOTHSI, HOMEHKJIaTypa W m3oMepus. Sp2 — rubpuamsanus. OteH (dTwiieH). M3omepus
YIJIEPOJHOIO CKeleTa M IOJNIOXKEHHWs JBOMHOM cBs3u. IIpoctpaHcTBeHHass uzoMepus (
CTepeon30Mepusl).

[lonyyeHne M XUMHYECKHE CBOMCTBa alkeHOB. Peakuuu mnpucoenuHeHus (THIpUPOBaHUE,
rajJJoreHUpOBaHUe, THUApaTalusi ), OKHCICHHE U TOJIMMEpHU3allid AaJIKeHOB. ITpaBuiio



MapkoBHUKOBa. BbicOKOMOJIEKYIsIpHBIE coenuHEHUs. KadecTBeHHbIE peakuMu Ha IBOMHYIO
CBS3b.

Ankanuensl (AMeHOBBIE yriaeBoAoponbl). M3omepuss u HoMeHkiarypa. JluBUHMI
(6yraguena-1,3) . Wzonpen (2-merunOyraauen-1,3). ConpsokEHHBIE JBOWHBIE CBS3H.
[TosyueHue u XMMHUYECKHE CBOICTBA alkaAueHoB. Peakiuu nprucoennHenus (raJoreHupoBaHus)
Y NIOJINMEpU3alUH AJIKaJUEHOB.

AnkuHbl. AuetwieH (3THUH) M ero romojoru. M3omepus U HOMEHKJIaTypa.
Meoswcknaccosas usomepus. SP-Iubpuousayus. XAMHUYECKHE CBOMCTBA QJIKWHOB. Peakmuun
MIPUCOEIUHEHHS], OKHCIICHHS U TIOJIMMEPU3ALIUN aJIKUHOB.

Apensl (apomarudeckue yriaeBoxopoabl). M3omepuss u  HOMeHkiaTypa. beH3ol.
bensonbHoe konb1O. Tomyos. U3omepust 3amectureneil.
XUMHUYECKHE CBOMCTBa OeH30ila M ero roMoJyioroB. Peakmnum 3amemieHus (rajJoreHUpoBaHHE,
HUTPOBAHUE), OKUCIIEHHUE U NTpUcoequHEHMs apeHoB. [lectunuapl. I'eHeTnueckas CBsS3b apeHOB C
JPYTUMU yTIE€BOAOPOJAAMM.

[TpuponaHbie UCTOYHHUKH yriieBo0opoaoB. [Ipupoanstii ra3. HedTs. [lonyrabie HedTaHbIE

ra3bl. KaMeHHBIN yTob.
ITepepaboTka HedTH. Ileperonka Hedtu. Pextndukanuonnas kononHa. bensun. Jlurpowuw.
Kepocun. Kpexunr HedrenpoaykToB. TepMuuecknii u KaTanuTHIeCcKuii KpekuHru. [Tuponus.

Kuciopoacoaep:xkamme opraHmyeckue coequmHeHusi. Kuciopoacoaepxaiye OpraHU4eCKHE
coequHeHus. OnHOATOMHBIE IpeneiabHble cnupThl. DyHKIMOHANBHAs  TpyIna CHUPTOB.
W3omepust 1 HOMEHKJIaTypa CupToB. MeTaHo (METUIIOBBINA CIUPT). DTaHO (3TUIIOBBIM COUPT).
[TepBUYHBI, BTOPUYHBINA U TPETUYHBIN aTOM yriiepoja. BonoponHas cBs3b.

[Tony4yenue u xumMuueckue cBoiictBa cnuptoB. CriuproBoe Opokenue. depmeHTsl. BoopoaHbie
cBsA3U. PU3HOIOTHYECKOE NENCTBUE METAHOJIA U 3TAHOJIA. AJIKOTOJIU3M.

MHoroaromHsle COUPTHL. OTWICHIVIMKOIb W TIJIMLIEPUH. XUMHUYECKHUE CBOMCTBA IPEAEIBHBIX
MHOT'0aTOMHBIX clIUpTOB. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTHI.

®eHosbl. ApoMaTHUecKUe CIUpPThl. XUMHUYECKUe cBoicTBa (heHosa. KauecTBeHHast peakuus Ha
deno.

Kap6ouunsable coenunenus. KapOoHwibHas rpynmna. AjbpaeruaHas rpymnmna. AJbIerujibl.
Keronsl. I30mepust 1 HOMEHKIIATypa.

[Tonyyenue ¥ XUMHYECKHE CBOWCTBA albJCTMAOB. Peakiuu OKWUCIEHHA U IIPUCOECIUHEHUS
anbaernioB. KauecTBeHHbIE peaKUU Ha alIbJETU/IBI.

KapbonoBsie kuciotsl. KapOokcunbHast rpynna (kapOokcorpymma). Fizomepusi 1 HOMEHKIIaTypa
KapOOHOBBIX KHUCJIOT. OJHOOCHOBHBIE TMpefeNbHble KapOOHOBbIE KucIOThL. [lomydenue
OJIHOOCHOBHBIX TIPEJENIbHBIX KApOOHOBBIX KHUCIOT. XHMHUYECKHE CBOMCTBA OJHOOCHOBHBIX
npesenbHbIX KApOOHOBBIX KUCIOT. MypaBbuHas KUCIOTA. YKCYCHAs KUCIOTA. ALIETaTHhI.
Cnoxnsie »¢bupsl u xupbsl. Homenknarypa. IlomydeHue, XMMHUECKHE CBOMCTBA CIIOMKHBIX
a¢upos. Peakuus srepudukanuu. Llenodnoil ruaponns cioxHoro 3¢pupa (OMbIICHUE).

Kupsl. TBepasie KUpbI, KUAKUE KUPbl. CHHTETUUECKHE MOIOIINE CPECTBA.

VYrnesoasl. Monocaxapuel. ['moko3a. @pykroza. Onurocaxapuasl. ucaxapuasl. Caxaposa.
[Tonmucaxapuasl. Kpaxman. ['mukoren. Peakuus nonukonaeHcanuu. KadecTBeHHas peakiust Ha
kpaxmad. Llemmonos3a. Aneruniemtono3a. Kimaccudukarys BoJToKOH.

A3oTcoaepkaiue OpraHu4ecKkue coeJMHEeHusl.



A3o0TcoaepKalire OpraHu4ecKue CoeTuHEeHnsa. AMUHBL. AMUHOTpyna. AHUIMH. [lonydenue u
XUMHUYECKHE CBOICTBA aHMIMHA. AMUHOKHUCIOTHL. M30Mepus u HOMEHKJIarypa. bumnosnspHsii
noH. Ilentunnas (ammunas) rpynna. Ilentuanas (amupaHasg) cBsi3b. XHMMHUYECKHE CBOMCTBA
aMUHOKHUCIIOT. [lenuapl. [Tomunentuast. ['munuH.
benku. Ctpykrypa OenKoBON MOJIEKYINbI (IIE€pBUYHAS, BTOPUYHAsS, TPETHUYHAs, YETBEPTUYHAs).
Xumuyeckue cBoiictBa 6enkoB. JleHatypauusa u ruaponu3 0eiakoB. L{BeTHbIe peakuinu Ha OEIKU.
A3zoTcozaepaiue rerepourkinyeckue coequuenus. [upunun. [uppon. [Mupumuaun. [Typun.
A30THCTBIE OCHOBaHMUSI.
Hyxneunossie kucnotsl. Hykneorunael. KommuiemMeHTapHbI€ a30TUCTBIE OCHOBAHUS.
Xumus " 310poBbe yenoBeka. apmMakoaoruueckast XuMus.
Bbicokomoi1eKy IsipHbIE OPraHnYecKne CoeIMHEeHH .
[Tomumepsl. Crenennp nonumepusanuu. Monomep. CTpykTypHOE 3BeHO. TepMOIUIaCTHYHBIE
IIOJIMMEDBL. CrepeoperyisipHbie MIOJINMEPBI. [TonusTunen. [TonunponuneH.
[Tonurtetpadropatunen. TepmopeakTtuBHble monumepbl. DeHonodopmanbIeruIHble CMOJIBI.
[Inactmaccel. ®@enomnactel. AMuHomnactel. lleHomnmactel. Ilpupoanbiii kayuyk. Pesuna.
D0ouut. Cunrernueckue kayuyku. Cunrerndyeckue BojokHa. Kampon. JlaBcaH.
IpakTnyeckne padoThl

1. « [Tonyuenue 3TuICHA U OTBITHI C HUM.

2. «[Tomyuenne u cBOHCTBa KAPOOHOBBIX KUCIOTY.

3. «Penrenune sKcriepUMEHTABHBIX 33/1a4 HA PAclO3HABAHHE OPraHUYECKHUX BEIIECTBY.

4. «Pacrio3HaBaHMe MJIaCTMAcC U BOJIOKOH.

Coaep:kanue yueo0Horo npeaMera
11kaacc

Teoperuvyeckue 0CHOBbI XUMHMHU

Baxneiiine XuMUYECKUE TIOHSATHS W 3aKOHBL. XUMHUYECKHM d3JeMEHT. ATOMHBIA HOMED.
Maccosoe uncio. Hyknuasl. Pagnonykimasl. M30Tomnst.

3aKOH COXpaHEHHUS MacChl BEILECTB. 3aKOH COXpPAHEHWs U NpeBpalleHust 3Hepruu. Jledexr
Mmacchl. llepuoanueckuil 3akoH. OJeKTpoHHas KoHQurypauus. ['papuueckas >37€KTpOHHas
dopmyna. PacnipeseneHne 3JIeKTpOHOB B aTOMax 3J€MEHTOB MaJbIX U OOJNBLIMX NEPUOJIOB, S-, P-
, d- u f —snementsr. JlantaHouapl. AKTHHOUIBI. VICKYCCTBEHHO IOJYYCHHBIC O3JIEMEHTHI.
BanentHocTh. BasleHTHBIE BO3MOXXHOCTH aTOMOB. BOJOpOIHBIE COENMHEHNS.

Crpoenne BemectBa. HoHHas cBs3b. KoBaneHTHas (moJiipHAas W HEMOJSpPHas) CBA3b.
OnektponHas Gopmyna. Metannmnueckas cBsizb. BomopoiHas cBs3b.

['uOpunn3anust aTOMHBIX OpOUTANIEH.

Kpucranmsl: aToMHbBIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJUTMUECKHE. DJIeMeHTapHas siueiKa.
[Tonmumopdusm. Ilomumopdubie monudbuxanuu. Asnnorponusa. WM3omepus. ['omosorus.
XHUMHUYECKUN CUHTES.

Xumunueckue peakiuu. OKUCIUTEIBHO — BOCCTAHOBUTENBHBIE PEAKIUHU. Peaknuu pasnoxeHus,
COCIMHEHUS, 3aMelIeHHs, OOMeHa. OK30TepMHUYECKHE M HHAOTEPMHUYECKHE PEAKIIMH.
Obparumble M HeoOpaTuMmble peaknuu. TemnoBoit »(dext peakuuu. 3akoH [ecca.
Tepmoxumuueckue ypaBHeHus. Ternora oOpa3zoBanus. TemioTra cropaHusl.



CKOpOCTh XHUMHUYECKOW peakiru. AKTHUBHPOBAHHBIM KOMIUIEKC. 3aKOH JIEMCTBYIOIIMX Macc.
Kunernueckoe ypaBHEHHE PEaKLIUH.
Karanu3. Karanuzatop. Maruburop. ['OMOTeHHBIN U reTeporeHHblid kKatanu3. Katanurudeckue
peakuuu. Xumuyeckoe pasHoBecue. [Ipuniun Jle Ilarense. PacTtBopsl. [lucrnepcHble CUCTEMBI.
['pybonucniepcHble CUCTEMBl (CyCIEH3MH W ASMYyJbcuu). KomoumgHbsle pacTBOpBl  (301H).
Aspozonu. CrnocoObl BbIpaKEHUS KOHIEHTPAllMU pPacTBOpOB. MossipHas KOHIEHTpalus
(MOJISIPHOCTB ). DNEKTPOIUTHL.  DNeKTponuTudeckas aucconuanus. CrTeneHb IUCCOLMALIUU.
Koncranra aucconmanuu. Bomopoanslii mokasarens. Peakuum moHHOro oOmeHa. ['maponu3
OpraHWYEeCKUX BEUIECTB. [ MAPOIM3 coiield. DIEKTPOXMMHUYECKHE peakuuu. [anpBaHMYeCKui
aneMeHT. DnekTpoabl. AHon. Katon. Akkymynstop. TomnuBHBIN 351eMeHT. DiekTpoxumus. Psn
CTAaHJAPTHBIX DSJIEKTPOAHBIX MOTeHIManoB. CtanaapTHble yciioBus. CTaHIapTHBIN BOJOPOAHBIN
noteHman. Koppos3usi metamioB. XuMuyeckast U 3JEKTPOXUMHUUECKAsT KOPPO3Usl. DIEKTPOIU3
BOJIHBIX PACTBOPOB U PacCIIaBOB.
Heopranuueckasi xumms
Mertamnbl. CriocoObl mosydeHus MeTamioB. Jlerkue u Tspkénble MeTanbl. JlerkoraBkue u
TYIOIUIABKUE MeTallibl. Meramnnyeckue 3JIEMEHTBI A- u b-rpynn. Meas. Llunk. Turan.
Xpom. XKeneso. Hukens. [lnmaruna. Cmnasel. Jlerupyromue po6aBku. UYEpHbIE MeETaLIbL
LBetnbie metamibl. Yyryn. Cranb. JlerupoBannsie ctanu. OKCUIBI U THAPOKCHABI METAJLIOB.
Hemerammer. [lpocthie BemectBa — HemeTawibl. Yriepon. Kpemawmii. A3zor. ®Docdop.
Kucnopon. Cepa. @top. Xnop. Kucnorusie oxcuasl. Kucnopoaconepsxkamue kuciotel. CepHast
KUCIO0Ta. A30THas KACIIOTa. BOgopoIHbIE COEMHEHUSI HEMETAILIOB.
['eneTnueckasi CBA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
XuMHUSA U )KU3Hb
XUMHUecKasi TPOMBIIUIEHHOCTh. XHUMHUYECKAasl TEXHOJOTUsl. XHUMHUKO TEXHOJOTHYECKHE
NPUHUUIIBI TPOMBIIUIEHHOTO TMOJy4YeHuss MetauioB. YepHas wMertamnyprus. IIpomsBoactBo
yyryHa. JlomeHHas mneub. Armomepauus. IIpousBoactBo cranu. Kucnoponsslii KOHBEpTEp.
be3orxonHoe mnpousBoacTBO. Xumus B Obity. Ilpogyktbl nuTaHus. beiToBas Xumws.
Otnenounbie  Marepuanbl. JlekapcTBeHHbIE Tpemaparbl. JKOJOTUYECKUM MOHUTOPHHT.
[IpenenbHO 1ONMYCTUMBIE KOHIIEHTPALIUH.
IIpakTuyeckue paéoTsl

1. TIpuroroBieHue pacTBOPOB C 33JJaHHOIN MOJIIPHON KOHLIEHTpaIuen.

2. Permenue sKkcrepruMeHTaIbHBIX 331a4 10 TeMe «MeTanabh»y

3. Pemenue skciepuMeHTANBHBIX — 3a7a4 1Mo TeMe «Hemerannb

Iliianupyemble pe3yJabTaThbl

IIpenmerHble, MeTanpeaMeTHbIe W JUYHOCTHBbIE Pe3yJIbTAThl OCBOEHHUSI y4eOHOI0

npeaMera « XMMHUsD).

IIpenmeTHble pe3ybTaThl (0a30BbIN YPOBEHD):

e CchOpPMHUPOBAHHOCTh TMPEACTABICHHH O MECTe XUMHU B COBPEMEHHON Hay4YHOU
KapTHHE MHpA; TOHUMAHWE POJU XHUMHH B (OPMHUPOBAHHH Kpyro3opa u
(GYHKIIMOHATBLHON TPAMOTHOCTH YE€JIOBEKA ISl PEIICHUS TPAaKTUUECKHUX 3a]1a4;

® BJIAJICHUE OCHOBOIIOJATAIOIIMMU XUMUUYECKUMU TOHATUSIMU, TEOPUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE TOJIb30BAaHWE XHWMHUYECKOW TEPMUHOJIOTHEN U
CHMBOJIUKOM;



BJIaACHUC OCHOBHBIMHU MCTOJAMH HAYUYHOTO IMO3HAHHA, UCIOJB3YCMbBIMU B XHUMHMU:
HaONIOZICHUE, OIHMCAaHWe, W3MEPEHHE, OKCIEPUMEHT; yMEHHEe o00pabdaThIBaTh,
OOBSICHATH PE3yJbTaThl MPOBEACHHBIX OINBITOB M JIEJaTh BBIBOJBI, TOTOBHOCTh U
CIOCOOHOCTH METO/IbI ITO3HAHUS TIPU PEIICHUH MPAKTHYECKUX 3a7ad;
c(OPMHUPOBAHHOCTh YMCHHUS J1aBaTh KOJIMYCCTBEHHBIC OLIEHKU U MPOBOIUTH PACUCTHI
10 XUMUYECKHM (HOpMYJIaM U YPaBHEHUSIM;

BJIaACHUC TIIpaBHJIaMHW TCXHHUKU 6630HaCHOCTI/I IIpru HCIHOJB30BAHUU XUMHUYCCKUX
BEIIICCTB;

c()OPMUPOBAHHOCTh YMEHUSI TPOBOJHUTH AKCIEPUMEHTHI PA3HON UIAKTHYCCKON
HATPABICHHOCTH;

Cq)OpMHpOBaHHOCTb YMCHUA OKa3bIBATH IICPBYIO MMOMOIIb ITPU OTPABJICHUAX, OKOT'aX
U IPYyTUX TpaBMax, CBS3aHHBIX C BEIICCTBAMHU U J1a00PaTOPHBIM 000PYIOBAHHUEM.

MeTanpenMeTHMe pe3yJjbTarbl:

c(OpMHUPOBAHHOCTh YMEHHUS CTaBUTh LI€JIM U HOBBIE 3a7aud B ydyebe U
IMO3HABATCIILHOM JCSITCIHFHOCTH,

OBJIaJICHUE MPHEMaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHMS MyTEH NOCTHKEHUS IIeNu,
yMeHHsI BBIOUpaTh 3(PPEKTUBHBIC CIIOCOOBI pemIeHUS y4eOHBIX M TO3HABATEIHHBIX
3a/1ay;

c(OpPMHUPOBAHHOCTh YMEHHUS COOTHOCUTh CBOU JCHCTBUS C IJIAHUPYEMBIMU
pe3ylbTaTamu;

c(OpPMUPOBAHHOCTh YMEHHUSI OCYIIECTBISATh KOHTPOJb B MPOLECCE TOCTHKEHUS
pe3ynbTaTa, KOpPeKTHPOBATh CBOM JEWCTBUS;

c(OpMHUPOBAHHOCTh YMEHUS OIIECHUBAThH MPABUILHOCTH BBIMOJIHCHUS YUCOHBIX 3a/1a4
¥ COOTBETCTBYIOIIUE BO3MOKHOCTH UX PEIICHHUS,

BBICOKH YPOBEHb KOMIIETEHTHOCTH B 00nacTu ucnoias3oBanus UKT;
c(hOpMHUPOBAHHOCTH IKOJIOTUYECKOTO MBIIIIJICHHS;

c(OpMHUPOBAHHOCTh YMEHHS MPUMEHSITh B MO3HABATENbHON, KOMMYHUKATHUBHOU H
COLIMANILHOM MPaKTUKE 3HAHUS, TIOJyYEHHBIC TIPU U3YUCHHUH TIpEeIMeTa.

JIM4HOCTHBIE pe3y/IbTaThl:

c(OpPMUPOBAHHOCTh TOJOKHUTEIFHOTO OTHOIICHHS] K XHMHH, YTO OOYCIIaBIMBaeT
MOTHBAIIHIO K y4eOHOI eaTeIbHOCTH B BEIOpaHHOM cdepe;

c(OpMHUPOBAHHOCTh YMEHHUSl pelaTh MpoOJieMbl IOMCKOBOTO M TBOPYECKOTO
Xapaxkrepa;

c(OpMHUPOBAHHOCTh YMEHHUS NPOBOJUTH CAMOAHAIN3 U OCYIIECTBIIATH CAMOKOHTPOJIb
Y CaMOOIIEHKY Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH;

c(hOopMUPOBAHHOCTHh HABBIKOB IIPOSIBJIICHHS TTO3HABATEIIbHOW MHUIIMATHUBHI B y4eOHOM
COTPYJIHUYECTBE.

IlnanupyveMbie pe3VbTAThl H3VUEHHS YY€OHOI0 MpeaMeTa « XUMMSI»:

B pesynabrare wusydeHus yueOHOro mnpenMera «XHMHS» Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHuUs:

BbINYCKHUK HAYYHTCS:



packpplBaTh Ha MPUMEPAX pPoOJIb XUMHHM B (DOPMUPOBAHHHM COBPEMEHHOH HaydHOM
KapTHUHBI MUPA U B MPAKTHYECKON JIEITEILHOCTH YEIIOBEKa,;

JEMOHCTPUPOBATh Ha IMpUMEpax B3aUMOCBS3b MEXKIYy XUMHEH U APYTUMH
€CTECTBCHHBIMU HayKaMH;

pacKpbIBaTh Ha IpUMepax IMOJIOKEHUS TeOpUU XUMudeckoro crpoenns A.M. bytieposa;
nmoHuMath (usnueckuii cmbica Ilepumomnueckoro 3akona [[.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHITH 3aBHCHUMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB H OOPAa30BAaHHBIX UMHU
BEILECTB OT JIEKTPOHHOTO CTPOCHHUS AaTOMOB;

OOBSACHITH IPUYMHBI MHOTOOOpa3Hsi BEIIECTB HA OCHOBE OOIIMX MPECTaBICHUN 00 WX
COCTaBe U CTPOCHUHU;

MPUMEHATh TPAaBWIA CHCTEMATHYECKOW MEXIYHApOJIHOW HOMEHKJIATYPhl KaK CpEeJCTBa
pasIuyYeHUs U UACHTU(GUKAIIMN BEIIECTB M0 UX COCTaBY M CTPOCHHUIO;

COCTaBJISTh MOJICKYJISIPHBIE W CTPYKTYpHBIE (DOPMYJIBI OpPraHUYECKHX BEIIECTB Kak
HOCHUTENIeH MHPOPMAIIMK O CTPOCHHUM BEIECTBA, €r0 CBOMCTBAX M MPUHAJIC)KHOCTH K
OTpeieIieHHOMY KJIacCy COeTMHEHU;

XapaKTEepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHUIO U CBONCTBaM,
yCTaHABIMBATh MPUYUHHO-CICACTBEHHBIE CBSI3M MEXIY NAHHBIMU XapaKTepUCTUKAMU
BEIIECTBA;

MPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKIMM, PaCKPHIBAIOIIMX XapaKTepHbIE CBOMCTBA
TUMAYHBIX ~ TPEACTaBUTENICH KJIACCOB  OPraHMYECKHUX BEIIECTB C  MEIbI0  HUX
UaeHTU(UKAIUU U 00BSICHEHHS 001aCTH MPUMCHCHHS;

MIPOTHO3UPOBATH BO3MOXXHOCTh MPOTEKAHHS XUMHUYECKUX PEaKlUii Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CIIOCOOHOCTH;
WCIIOIB30BaTh 3HAHUS O COCTAaBE, CTPOCHUM W XUMHUYECKUX CBOMCTBAX BEIIECTB IS
0e30MmacHOTO MPUMEHEHUS B MPAKTHUUECKOU JIEATETbHOCTH;

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIONIB30BAHUS MPOIYKTOB MEpepadoTKu HEDTH U
MPUPOJTHOTO Ta3a, BHICOKOMOJICKYJISAPHBIX COSAMHEHUN (IMOJUITHIIEHA, CHHTETUYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

MPOBOJIUTH ONBITHI MO PACIIO3HABAHUIO OPTaHUYECKHMX BEIECTB: IIIMIEPHHA, YKCYCHOM
KHUCJIOTBI, HETIPEJEIbHBIX XHUPOB, TIIOKO3BI, Kpaxmalia, OCJIKOB — B COCTaBE MHUIIEBBIX
MPOJIYKTOB U KOCMETUYECKHUX CPEJICTB;

BIIQ/IETh MpaBUJIAMHU U TpUeMaMu 0e30mMacHOi padoThl ¢ XUMUYECKUMHU BEIIECTBAMU H
71a00paTOPHBIM 000PYIOBaHHUEM;

yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIMU M CMEIICHUS] XUMUYECKOTO
paBHOBECHSI OT PA3IUYHBIX (PAKTOPOB C IEIBIO OMpPENeTICHHs] ONTUMAIbHBIX YCIOBUHN
MPOTEKAHUSI XUMHUYECKUX TTPOIIECCOB;

MPUBOAUTH IPUMEPHI THIPOJIN3a COJIEH B TOBCEIHEBHOM KU3HU YEIOBEKA;

MPUBOJUTH TMPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUA B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAESITEIIbHOCTU OPTraHU3MOB;

MPUBOAUTH TPUMEPHl XUMHUYECKMX PEAKIUH, PaCKpHIBAIOIIMX OOIINEe XMMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;



IPOBOJIUTH PAcUeThl HA HAXOXKICHHWE MOJEKYISPHON (QOpMyIbl YrieBoxopoja IO
IPOAYKTaM CrOpaHus W II0 €r0 OTHOCUTEIBHOM IUIOTHOCTH M MAacCOBBIM JOJSAM
3JIEMEHTOB, BXOJALIUX B €TI0 COCTAB;

BJIAJIETh TMpaBHJIaMH O€30MacHOro OOpamieHHus C €IKUMH, TOPIOYMMU M TOKCHUYHBIMU
BEIIIECTBAMM, CPEJCTBAMHU OBITOBOM XMMHUU;

OCYIIECTBIIATh MOMCK XMMHUYECKOH HH(pOpMAMK IO HA3BAHUSAM, HACHTHU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH  OLEHMBATb W  WHTEPHPETHPOBATH  XHUMHYECKYI0  HH(OpPMAIHIO,
COZIEPIKAIYIOCS B COOOLICHUSAX CPEACTB MAacCOBOW MH(opMaluu, pecypcax MHTepHera,
Hay4HO-TIOMYJISIPHBIX CTAaThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAy4YHON KOPPEKTHOCTH B
LEJIAX BBISIBICHUS OLIMOOYHBIX CYKACHUN U (pOpMUPOBaHUS COOCTBEHHOM MO3UINH;
NPEJCTABIATh IYTH PEIICHHs TI00aJbHBIX MPOOJIEM, CTOSIIUX IEpe]] YeIOBEUYECTBOM:
HKOJIOTMYECKUX, SHEPIeTUUECKHX, ChIPHEBBIX, U POJIb XUMUHU B PELICHUH 3TUX MPOOIIEM.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThHCS:

WUIIOCTPUPOBATh Ha MpPUMEpPAX CTAHOBJICHHE WM 3BOJIOLUI0 OPraHUYECKOW XUMHUHM KaK
HayKH Ha pa3JIMYHbIX HCTOPUYECKUX ITAlax €€ pa3BUTHUS;

HCIOJIb30BaTh METOJbl HAYYHOI'O IO3HAHUS IPH BBIOJHEHUU IPOEKTOB U Yy4eOHO-
UCCIIEIOBATEIbCKUX 33/Jad [0 H3YYEHHIO CBOWCTB, CIIOCOOOB IOJIY4EHUS U
pacro3HaBaHUsl OPraHUYECKUX BEILECTB;

OOBSICHATh TPUPOAY M CcHocoObl 00pa3oBaHUS XWMHUYECKOH CBSI3M: KOBAJICHTHOU
(monsipHOM, HEMOJSIPHOM), WOHHOM, METAJUIMYECKOH, BOJOPOAHONW — C IEJIbIO
oIpezesieHUs: XMMUUYECKON aKTUBHOCTH BELIECTB;

YCTaHABIIMBaTh TE€HETUYECKYIO CBS3b MEXAY KJIacCaMHU OpPraHMYECKHX BEIIECTB IS
000CHOBaHHS NMPUHIUIHUAIBHON BO3MOXKHOCTH TOJYYEHHUS OPraHUYECKHUX COEIMHEHUN
3a/laHHOT'0 COCTaBa U CTPOEHUS;

yCTaHaBJIMBaTh B3aMMOCBSI3U MEXAY (pakTaMu U Teopuel, IPUUMHON U CIEeICTBUEM IIPU
aHaJIM3e MPOOJIEMHBIX CUTyallud MU OOOCHOBAaHMM NMPUHUMAEMBIX PEHIEHUH HAa OCHOBE
XAMHYECKUX 3HAHUM.

TemaTn4yeckoe nIaHupoBaHue

10 knacc
Ne HasBaunue pasnena Komnuectso | 0P
n/n 4acoB
Teopus XMMHYeCKOro cTpoenus | 3
OPraHUYecKuX COeIUHEeHUI.
1 [Ipeamer opraan4ecKoil XUMHH. 1 OI'AOY IIIO «Akanemus
Munnpocsemienus Poccuny»
2 Teopus CTPOEHUSA OpraHUYECKUX | 2 OI'AOY HIIO «Akanemus
coequHenunit A.M. byrneposa. Munnpocsenienust Poccun
YrieBoaopoasl 13
1 [IpenenbHbIe yraeBogOpOAbl. AJKaHBI. 2 OI'AOY IIIO «Akanemus




MuHnpocsenienus Poccuun

2 HenpenenpHble yrieBogoponabl. AJKEHHI. | 6 OI'AOY IIIO «Akanemus
AnkanueHsl. AJIKUHBIL. Munnpocseunienus Poccuun
3 ApOMaTHYECKUE YTIIE€BOIOPO/IbI. 2 OI'AOY IO «Axamnemus
Munnpocsenienust Poccuu
4 [IpupoHbIE ICTOYHUKH YTIIEBOJIOPOIOB. | 3 OI'AOY IO «Axanemus
Munnpocsenienus Poccuun
Kucaopoacoaep:xkamue opranuveckue | 13
coeIMHEeHUsl.
1 Cruptbl. DEeHOMBI. 3 OI'AOY JIIO «Axamemus
Munnpocenienust Poccuu
2 Anpnerunpl.  KapOoHOBBIE  KHCIOTHI | 7 OI'AOY JIIO «Axamemus
CrnoxHbIe 3(QUPBHIL. Munnpocseuienust Poccun
3 YTieBoabl. 3 OI'AOY IO «Akagemus
Munnpocsenienus Poccun
A3oTcoaepxaniue opraHuyeckue | 2
coeUHEeHUsI.
1 AMUHBL. AMUHOKHCIOTEL. beku. 2 OI'AOY IIIO «Axkagemus
MuHnnpocgemenus Poccuun
BricokomosiekyJIsIpHbIE COeTUHEHMS. 2
1 [Tnactmaccel. Kayuyku. Bonokha. 2 OI'AOY IIIO «Akagemus
Munnpocgemenus Poccuu
Hroro 33+1 4.
pe3epB
11 kaace
Ne HasBanmue pa3nena KoauuyectBo | 0P
n/n 4acoB
Teoperuyeckne 0CHOBbI XMMHH. 13
1 Crpoernne  aroma.  [lepuoamueckwmii | 3 OI'AOY IIIO «Akaaemus
3akoH. [lepuoguyeckas cucrema. Munnpocsenienusi Poccun
2 Crpoenue BemectBa. MHoroobpasue | 4 OI'AOY ATIO «Axanemus
BEIIIECTB. Munnpocsemienns Poccun
3 XUMHUYECKUE PEAKIIUH. 6 OI'AOY JIIO «Axanemust
Munnpocsenienus Poccun
Heopranuueckasi Xummus. 17
1 Mertaibl. 6 OI'AOY JTIO «Akanemus

Musnnpocsenienus Poccnn




Hemeramiel.

®OI'AOY JIIO «Axamemus
Munnpocseenus Poccun

CBsi3b OpraHMYECKHX W OPraHHYECKUX | 2 OI'AOY HIIO «Akanemus
BEILIECTB. Munnpocsenienus Poccun
XuMusl 4 )KU3Hb. 3
XHUMHUS U KU3Hb. 3 OI'AOY JIIO «Akanemus
Munnpocseuienus: Poccun
Hroro 33+1u.
pe3epB

10




