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115t ooyuatromuxest 10 — 11 kimaccos

r. Xoamck 2023



Jlannas paGouasi mporpamMma peaiusyercs B yueOHMKax Ui 00Ieo0pa3oBaTeIbHBIX YUPEXKICHHH aBTOPOB
I'.E. Pym3utuca u @©.I'. ®enpamana «Xumus. 10 kmace» n «Xumust 11 kmacey.

Pabouas mporpaMma cocTaBieHa Ha OCHOBE IPOTPaMMBbI 00111€00pa30BaTEeNIbHBIX YUpeKACHNH 1m0 xumuu 10-
11 xnaccer, M.H. AdanacbeBa, - MockBa «lIpocsemenne», 2020r. k yueOHUKaM 1si 00111€00pa3oBaTeIbHbIX
yupexnaenuit I'.E. Pymsutuca u @.I. ®enpamana «Xumusa. 10 kmacey, «Xumusa — 11 kmace», Mocksa
«IIpocsemenuey, 2020 r B cootBercTBHM ¢ PI'OC cpeanero obiiero o6pa3oBaHusl.

IInanupyemsble pe3yJbTaThl.
IIpenmeTrHble, MeTanpeaMeTHbIe U JJMYHOCTHBIE Pe3y/IbTAThI OCBOCHHS Y4eOHOI0 NpeaMeTa

«XuMHUD).
IIpeameTHbIE pe3yJabTaThl (0a30BBIN YPOBCHB):

¢ chOpPMHPOBAHHOCTD NPEACTABICHUN O MECTE XUMHUH B COBPEMEHHOI HayYHOU KapTUHE MHPA;
MIOHMMAaHHE POJIM XUMHUH B (POPMUPOBAHUH KPYro30pa U PYHKIIMOHAIBHON IPaMOTHOCTH YEJIOBEKA
JUISL peLIEHUs MPAKTUYECKUX 3a/1a4;

® BJIQJICHHE OCHOBOIIOJATAIOIIMMH XUMUUYECKUMHU MTOHATUSIMU, TEOPUSAMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIUKOM;

e BJIJICHHE OCHOBHBIMHU METOJAMU Hay4YHOT'O MO3HAHUS, UCIIOJIb3YEMBIMU B XUMHUH: HAOJIIO/ICHUE,
OIHMCaHUE, U3MEPEHUE, SKCIIEPUMEHT; YMEHHE 00pabaThIBaTh, 00BACHATH PE3YJIbTaThl IPOBEIECHHBIX
OTIBITOB U JIeNIaTh BBIBOJIbI; TOTOBHOCTh U CIOCOOHOCTH METOBI IO3HAHMUS IIPU PELICHUH
MIPaKTUYECKUX 3aj1ay;

¢ chopMHPOBAaHHOCTH YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLEHKU U MPOBOIUTH PACUYETHI 1O
XUMHUYECKUM (HOpMyJIaM U YpaBHEHUSIM;

e BJIAJICHHME IPABUJIAMU TEXHUKU O€3011aCHOCTH IIPU UCIIOJIb30BAaHUN XUMUYECKHUX BEIIECTB;

¢ chOpPMHPOBAHHOCTH YMEHUS MTPOBOIUTH SKCIIEPUMEHTHI Pa3HON TUAAKTUYECKON HAIIPaBICHHOCTH;

¢ chOpMHPOBAHHOCTh YMEHUS OKa3bIBaTh IEPBYIO MIOMOIIIb IPU OTPABICHHAX, 0KOTAX U IPYTUX
TpaBMax,CBA3aHHBIX C BELIECTBAMH U Ja0OPAaTOPHBIM 000PYJOBAaHUEM.

MeTtanpeameTHblie pe3yJbTAThI:

¢ chOpMHPOBAHHOCTH YMEHUS CTAaBUTh LIEJIM M HOBBIE 33]]a4 B yueOe 1 TT03HaBaTEeIbHON
NESTENIHOCTH;

e OBJaJIEHUE IPUEMAMH CAMOCTOSATEIBHOTO IUTAHUPOBAHUSI TYTEH JOCTUKEHUSI LI, YMEHUS
BBIOMPATh 3PHEKTHUBHBIE CIIOCOOBI PEIICHUs YIEOHBIX U TT0O3HABATEILHBIX 33/1a4;

e chOpPMHPOBAHHOCTb YMEHUS COOTHOCUTH CBOM JACUCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaMU;

e c(hOpMHUPOBAHHOCTb YMEHUS OCYIIECTBIATh KOHTPOJIb B MPOLIECCE JOCTHIKEHHS
pe3ybTaTa, KOppeEKTUPOBATh CBOM JEHCTBUS;

e copMHPOBAHHOCTH YMEHHUSI OLIEHUBATh MPABUIBHOCTD BHIMOJIHEHUS yUeOHBIX 3a7a4 U
COOTBETCTBYIOIIME BO3MOKHOCTH MX PELLIEHUS;

® BBICOKUH YPOBEHb KOMIIETEHTHOCTH B 00s1acTu ucnonb3oBanus UKT;

e chOpPMHPOBAHHOCTD IKOJOTHUECKOTO MBIIIICHHUS;

e chopMHpPOBAaHHOCTH YMEHHUS IPUMEHATDH B [I03HABATEIbHOW, KOMMYHUKATUBHON U COLIMATIbHOM
MpaKTUKE 3HAHUs, OJIyYEHHbIE IPU U3YUYEHUU IIPEeaMeETa.

JINYHOCTHBIE pe3yabTaThI:

e chopMHPOBAHHOCTH MOJIOKUTEIHHOIO OTHOIIEHUS K XUMHUH, YTO 00yCIIaBIMBAaeT MOTUBALIUIO K
y4eOHOM JesATETLHOCTH B BRIOpAaHHOM cdepe;

e chOpMHPOBAHHOCTh YMEHUS peIiaTh MPOOJIEMbl TOMCKOBOT'O M TBOPUYECKOTO XapaKTepa;

e chOpMHPOBAHHOCTb YMEHUS MPOBOAUTH CAMOAHATIN3 U OCYILECTBIIATH CAMOKOHTPOIb U
CaMOOILIEHKY Ha OCHOBE KPUTEPUEB YCIIELIIHOCTH;

e chopMHPOBAHHOCTH HABBIKOB MPOSBIECHUS MO3HABATEIHLHON HHUIIMATHUBBI B y4€OHOM
COTPYJIHUYECTBE.

IlnanupyveMble pe3VabTAThI M3VYEHHS VUeOHOIro npeimMera « XuMusi»:



B pesynbraTe nzydeHus yueOHOro npeaMera « XUMHs» Ha YPOBHE CpeTHEro o01iero oopa3oBaHus:

BbInyCKHUK HAY4YUTCSH:

pacKpbIBaTh Ha MPUMEPAX POJIb XUMUHU B POPMUPOBAHUU COBPEMEHHOW HAyYHOU KapTUHBI MUPA U B
MPAKTUYECKON JESITeIbHOCTU YEJIOBEKA;
JEMOHCTPHUPOBATh Ha IPUMEPaX B3aUMOCBS3b MEXKy XUMHUEH U IPYTUMH €CTeCTBEHHBIMU HayKaMu;

pacKpbIBaTh Ha IpUMepax MOJ0KEHUS TEOpUU XUMUYecKoro ctpoenus A.M. bytieposa;

noHUMaTth Gusndeckuit cmpica [lepuoamueckoro 3akona /.M. MenaeneeBa u Ha ero OCHOBE OOBSICHSTh
3aBUCHUMOCTh CBOWCTB XMMHMYECKHUX 3JEMEHTOB M OOpa30BaHHBIX MMM BELIECTB OT 3JEKTPOHHOTO
CTPOEHUS ATOMOB;

OOBSCHATh MPUYMHBI MHOT000pa3usi BELIECTB Ha OCHOBE OOLIMX IMpe/ICTaBiIeHHM 00 WX COCTaBe U
CTPOCHUU;

MPUMEHSATH MPAaBWJIA CUCTEMATUYECKON MEXIYHAPOJHOW HOMEHKJIATYPbl KaK CPEACTBA PA3IMUYCHUS U
UICHTH(HUKAIIUHN BEIIECTB 10 UX COCTaBY U CTPOCHUIO;

COCTaBJIATh MOJICKYJSIPHBIE M CTPYKTYpHBIE (DOpPMYJIBl OpPraHUYECKUX BEIIECTB KaK HOCUTENCH
nH(OpPMAaLUM O CTPOSHUU BEIIECTBAa, €r0 CBOICTBaX M NMPUHAJUICKHOCTH K OMPECICHHOMY KIaccy
COCIMHEHHM;

XapaKTEepU30BaTh OpPraHUYECKHWE BEUIECTBA MO COCTAaBY, CTPOCHHUIO M CBOMCTBAM, YCTAHABJIMBATH
MPUYHUHHO-CIICICTBEHHBIE CBSI3U MEXAY JaHHBIMH XapAaKTEPUCTUKAMH BELIECTBA;

MPUBOANUTH TMPUMEPHl XUMHUYECKHUX PEaKIHMid, PACKPHIBAIOIINX XapaKTEPHbIC CBOWCTBA THUITHUYHBIX
MPEJICTaBUTEINICH KIIACCOB OPraHUYECKHUX BEIICCTB C IENbI0 UX WICHTU(PHUKAIIMA U OOBICHEHUS O0JIACTH
IMPUMCHCHUS

MIPOTHO3UPOBATh BO3MOXKHOCTh TIPOTEKAHUS XUMHUYCCKUX PEaKIMi Ha OCHOBE 3HAHMW O THUIAX
XMUMHAYECKOHN CBSI3U B MOJICKYJIaX PEarcHTOB M MX PEaKIIMOHHON CIIOCOOHOCTH;

MCIOJIb30BaTh 3HAHHUS O COCTaBe, CTPOCHMHM M XMMHUYECKHX CBOWCTBAX BEIIECTB I OE30M1aCHOIO
IMPUMCHCHUS B HpaKTI/I‘IeCKOf/'I JACATCIIBHOCTH,

MIPUBOJIUTH MPUMEPHI MPAKTUUECKOIO MCIOJIb30BAaHUS MPOJYKTOB NEpEepadOTKU HEPTH U NMPUPOIHOIO
ra3a, BBICOKOMOJICKYJIIPHBIX COCTUHCHUHN (ITOJUATUIICHA, CHUHTETUYECKOTO Kaydyka, aleTaTHOTO
BOJIOKHA);

MPOBOJIUTh OMBITHI IO PACIIO3HABAHHIO OPTraHMYECKUX BEIICCTB: TIIMIEPUHA, YKCYCHOW KHCIIOTBI,
HETpeIeTbHBIX )KUPOB, TIIFOKO3bI, KpaxMaiia, 0EJTKOB — B COCTABE IMHIIEBBIX MPOJTYKTOB M KOCMETHYECKUX
CPEICTB;

BJIAACTH IIpaBUJIaMU U IpUEMaMiu 0Oe301acHOM’ pa6OTI)I C XUMHYCCKNMHU BCUICCTBAMU U JIa60paTOpHBIM
00opynoBaHUEM;

yCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH pPEaKIUU U CMEUICHHUS XMMUYECKOTO PaBHOBECHS
OT pa3IMYHBIX (PAKTOPOB C IENBIO ONPEICIICHUS ONTHMAIbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKUX
MPOIIECCOB;

NPUBONUTE MIPUMEPBI THAPOJIN3a COJIeH B MOBCEIHEBHON YKU3HU Y€JIOBEKa;

IIPUBOJUTL TNPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI B NPUPOJE, NPOU3BOICTBEHHBIX
rpoleccax 1 KU3HEAESITeTbHOCTH OpraHU3MOB;

MPUBOJIUTH MPUMEPbl XUMHUUYECKUX PEeaKIUil, paCKpbhIBAIOIINX OOIIMEe XUMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — METAJIJIOB U HEMETAJIJIOB;

MIPOBOJUTH PACUEThl HA HAXO0XKJIEHUE MOJIEKYJISIPHON (POPMYIIBI YIIIEeBOAOPOA MO MPOAYKTaM CTOPAHHUS
U TI0 €0 OTHOCUTEJIBHOM IIJIOTHOCTH U MacCCOBBIM J0JISIM 3JIEMEHTOB, BXOJAIINX B €T0 COCTaB;

BJIaJIeTh MpaBHJIaMH O€30MacHOro OOpalleHHsl ¢ €IKHMMH, TOPIOYUMH M TOKCHUYHBIMHU BEIECTBAMHU,
cpeacTBaMu ObITOBOW XMMUU;

OCYILIECTBIATh MOUCK XMMHUYECKOH MH(POpPMALMU MO Ha3BaHUAM, HICHTU(UKATOpPaAM, CTPYKTYPHBIM
(dopMyaM BeIIeCTB;



® KPUTHYECKH OLEHUBATh U HUHTEPIPETHPOBATh XUMHUYECKYI0 HWHGOpPMaIMIO, COAEpKAIIYIOCS B
COOOIIIEHUSAX CPENICTB MaccoBoi MHpopMaiuu, pecypcax MHTepHETa, HaAyYHO-TIOMYJISAPHBIX CTaThsX C
TOYKH 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B IIEJIAX BBIABICHUS OLIMOOYHBIX CYXKICHUN U
(dhopMupoBaHHs COOCTBEHHOU MO3HIINY;

® JIpCACTaBJIATH IIYTHU PCIICHUA r100aJbHBIX HpO6J'IeM, CTOAINUX IIEPEA YCTIOBECYECTBOM: OKOJIOITHYCCKUX,
OHCPICTUYCCKUX, ChIPHCBLIX, U POJIb XUMHUU B PCHICHUHU 3THUX Hp06HeM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® JUIIOCTPUPOBATH Ha MPUMEpPAX CTAHOBJICHHE M DBOJIIOIMI0 OPraHWYECKOM XUMHUU KaK HayKd Ha
Pa3IMYHBIX UCTOPUUECKUX 3TAIAX €€ Pa3BUTHUS,

® HCIOJb30BAaTh METO/bl HAYYHOTO MO3HAHUS MPHU BBIMOJIHEHUU MPOCKTOB U y4eOHO-UCCIIEI0BATEIBCKUX
3a/1a4 10 U3yYEHHUIO CBOMCTB, CLIOCOOOB MOJYyUYEHHUS U PACTIO3HABAHUSI OPTaHUYECKUX BEILECTB;

e OOBSCHATH TPUPOAY U CIOCOOBI 00pa3oBaHHS XWMHUYECKOW CBS3M: KOBAJICHTHOW (MOJSIPHOM,
HETIOISIPHON ), HOHHOM, METAJTMYECKOM, BOJOPOIHOM — C IIEJIbIO ONPEICICHUST XUMUYECKON aKTUBHOCTH
BCIIIECTB;

e YCTaHABIMBaTh TE€HETHYECKYIO CBSI3b MEXAY KJIacCcaMHM OpPTaHMYECKHUX BEIIEeCTB ANl OOOCHOBaHUS
MPUHIUITAATEHON BO3MOXKHOCTH MOJTYYEHUSI OPraHMUYECKUX COCIMHEHHM 3aJaHHOTO COCTaBa M CTPOCHUS;

® YCTaHABIMBATh B3aMMOCBS3U MeXAy (akTaMd M TEOpHel, MPUYMHON U CIEICTBUEM MpPH aHallu3e
MPOOJIEMHBIX CUTYalluii 1 00OCHOBAaHUH MPUHUMAEMbIX PEIICHUN HA OCHOBE XUMUYECKHUX 3HAHUU.

Ta6auna cogepxkanusi ydueoHoro npeamera «Xumus» 10 kaace.

Pa3nesbl, TeMbl KosauuectBo
4acoB
Pazgen Ne 1. Teopusi XMuMHYECKOT0 CTPOEHNSI OPraHMYEeCKUXCOeIUHEeHUI. 3
IIpupoaa xuMH4YeCKUX cBs3ei

Pa3znen Ne 2. YrieBomaopoabl. 10

Paznen Ne 3. Kucsiopoacoaep:kainiue opranndeckne coeInHeHusl. 11

Tema 3.1 CriupTs! 1 heHOTBI 3
Tema 3.2 Anbaeruabl, KETOHbI U KApOOHOBBIE KUCIIOTHI 3
Tema 3.3 Cnoxubie 3¢upsl. XKupsbl. 2
Tema 3.4 VriueBoasl. 3
Pa3nes Ne 4. A3orcoaeprkanue OpraHu4ecKue CoOeJUHeHHs 5
Pasznen Ne 5. Xumusi nosiumepos 6
Bcero 34




Tabauna cogepxkanusi yaeoHoro npeamera «Xumus» 11 kaace.

Pa3neJibl, TeMbI Pa6ouas
nporpamma

[ToBTOpenue kypca xumuu 10 kinacca 1

19
Pa3znen Ne 1. Teopernueckue 0CHOBbI XUMHH
Tema 1.1 BaxkHelmre XUMUYCCKUE TTOHATHS M 3aKOHBI 4
Tema 1.2 Ctpoenue BemecTBa 3
Tema 1.3 Xumudeckue peakiuu 3
Tema 1.4 PactBOpbI 5)
Tewma 1.5 DeKTpOXUMHUUECKHUE PEAKIITU 4
Pa3znen Ne 2. Heopranmueckasi XuMusi 11
Tema 2.1 MeTamisl 6
Tema 2.2 Hemeraiibt 5
Paszgea Ne 3. Xumus u KM3Hb 3
PesepBHOe Bpemst -
Bcero 34

BbinoJiHeHNe NPAKTHYECKHUX U KOHTPOJIBHBIX PadoT

IIpakTH4eckue padoThl

KoHTpoJibHBIE pad0ThI

MOJISIPHOM KOHIIEHTpALAE).

2.Penienue 3KCepruMEHTANIBHBIX 33724 110
TeMe «MeTausDy

3.Pemienne skciepuMeHTAIbHBIX 337124 110
TeMe «HemeTtammably»

10 knace | 1.«dlomydyenue sTunena u onbITel ¢ HUMY. | KoHTposabHas padora Nel o temam
2.«ITonydenue u cBoCTBA KapOOHOBBIX «Teopust XMUMHUECKOTO CTPOCHUS
KHUCJIOTY. OPraHUYECKUX COCIHUHEHUI,
3.«PeleHne dSKCIEpUMEHTAIBHBIX 3a4a4 | «YTJIEBOJOPOIBI».
Ha paclio3HaBaHUE OPraHUYECKUX Konrpoabnasa pabdora Ne2 1o
BEILIECTBY. temaM «Kucnopoaconepxamue opraHuyecKue
4.«Pacno3HaBaHue IIACTMACC U COCIMHEHU», «A30TCOIEpKALIUE
BOJIOKOHY. OPraHNYEeCKHE COCTUHCHUSY.

11 kiaace 1. «IIpuroToBieHue pacTBOPOB C 3a1aHHON KonTpouabsnas padora Nel o teme

«TeOpCTI/ILICCKI/IC OCHOBbI XUMHUN)»

KonTposbnas padora Ne2 o remam
«Kucnopoacoaepxaine opraHu4eCcKue
COEJIMHEHU», «A30TCOIEPIKALIEOPTaHNYECKUE
COEITUHEHUS.




Conep:xanue y4eOHOr0 npeamMera
10 xnace (3449; 14. B HEnENMIO)

Teopus XMMHYECKOro CTPOCHHS OPraHuYecKux coenHenuii. Ilpupoaa xumnyeckux cpssei
Oprannueckue Benjectsa. Opranndeckas xumust. CTaHOBJIEHHE OPIaHUYECKONW XUMHHU KaK HayKH.
Teopust XUMHUYECKOTO CTPOEHUS BEIIECTB. YTIepoaHbIi ckeneT. M3omepus. M3omepsl.
CocTosiHUE 3IEKTPOHOB B aTOME. DHEPreTHUECKHE YPOBHU U OAYPOBHU. DIIEKTPOHHBIE OPOUTAIH, S- SJUIEKTPOHBI U P —
anexkTponbl. CiivH snekTpoHa. CrapeHHbIe IEKTPOHBL. DJIeKTPOHHAS KoHpurypanus. [ 'paduaeckue s3neKTpoHHbIE (HOPMYIIBL.
DJeKTpOHHAs IPUPOAA XUMHUYECKHUX CBSI3€H, M CBSI3b M CUTMa CBSA3b. METO/l BAJICHTHBIX CBSI3EH.
Knaccudukanms oprannueckux coequHennii. @yHKIHMOHaIbHAS TPYIIIA.
YTr1eBo0poIbI
[IpenensHbIe yraeBomopoas! (ankaHsel). Bo30ykaeHHoOe cocTosiHue aToMa yriaeposa. | mopuanzanus aTOMHBIX OpOUTaIeH.
ONEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHME AIKaHOB.
I'omomnoru. I'omonornueckas pazHoctsb. I'oMooruueckuit psj. MexayHapoiHas HOMEHKIaTypa OpraHnYeCKUX BEIIECTB.
W3omepus yriiepoaHoro ckenera.
Meran. [lony4enue, pusznveckrne u XMMHUUECKUE CBOWCTBAa MeTaHa. Peakiiuy 3aMeiieHus (TanoreHupoBaHue),
JETUAPUPOBAHUS U M30MepHu3alny ankaHoB. Llennbie peakun. CBOOOAHbBIE paguKaibl. [ aloreHonpon3BOAHBIC AIKAHOB.
Kpatnsie csi3u. Henpenensheie yrneBonopoasl. AsnkeHsl. CTpoeHHE MOJIEKYIIbI, TOMOJIOIUs, HOMEHKJIaTypa U u3oMepus. Sp2
— ruOpuau3anus. OTeH (3TuiieH). 3oMepus yriepoIHoro CKeeTa U MOJI0KEeHHS JBOWHOM cBs3u. [IpocTpaHcTBeHHAS
H30MepHs (CTEPEOU3OMEPHSI).
[lony4yeHue 1 XUMHUYECKUE CBOWCTBA alIKEHOB. Peakiuy npucoeanHeHns (THAPUPOBAHHE, TAIOT€HUPOBAHUE THAPATALNs),
OKHCJICHHE U TOIMMepr3aliy ankeHoB. [IpaBuio MapkoBHuKOBa. BricokomoneKyssipHble coennHenns. KauecTBeHHbIe
pEaKUUU Ha IBOWHYIO CBA3b.
AnkanueHs! (TMeHOBBIC yTiieBoopobl). M3omepust u Homenknarypa. JJuBunun (Oyraauena-1,3) .
Wzonpen (2-metundyranuen-1,3). Conpsok€HHbIe BOWHBIE CBs3H. [lomydeHne 1 XuMHUYecKue CBONCTBA alKaANeHOB. Peakiim
MIpUCOEANHEHUS (TaIOT€HUPOBAHUS) U IOJTMMEPU3ALIUH aJIKaJUEHOB.
AnkuHBL. AnleTUiIeH (3TUH) U ero ToMojioru. M3omMepus 1 HOMEHKIaTypa. MexkiaccoBasi u3oMepus. sp-I uopuausanus.
XUMHUYECKHE CBOWCTBA AIKHHOB. Peakuy npucoeAnHeHNs, OKUCIICHHS U TIOJIMMEPU3aLMU aJIKHHOB.
ApeHsI (apoMaTHUYeCKHEe YriIeBogopoabl). M3omepus u HoMeHkIaTypa. bers3on. beH3onbpHOe KONBLIO.
Tounyou. I3oMepus 3aMeCTUTENEH.
XUMUYECKHE CBOMCTBA OCH30/1a U ero roMoJIoroB. Peakiiuu 3ameneHus (raloreHMpoBaHue, HUTPOBAHKE ), OKUCIICHHE U
npucoequHeHus apeHos. Ilectuunapl. ['eneTnyeckas cBsi3b apeHOB C APYTUMH YIIIEBOJOPOAAMHU.
[IpupoaHbie UCTOYHUKH yriieBo0poioB. [Ipupoanslii ra3. Hedts. [lomyTHble HeTIHEBIE Ta3bl.
Kamennslii yross.
[lepepaboTka HedtH. [leperonka HegTr. Pextndukanmonnas kononna. bersun. Jlurpounn. Kepocun. Kpexkunr
HedTenpoaykToB. TepMUYecKuil U KaTanuTHIeckuii KpekuHTH. [Tuponms.

Kucnoponconepxkamue opranndeckre coequHeHns. Kucnopoacoaep:xaiue opranndeckue coequHeHus. O THoaTOMHbIE
npenenbHble cnupThl. PYHKIMOHAIBHAS IPyTINa CIUPTOB. M30Mepus 1 HOMEHKIAaTypa COUPTOB. MeTaHomn (METUIIOBBIN
CHUPT). DTaHOJ (3THJIOBBINA cIUPT). [lepBUUHBINA, BTOPHYHBIA U TPETHUHBIN aTOM yriepoaa. BogopoaHas cBs3b.
[Nony4yeHnue n XuMUUECKUe CBOMCTBA cUpTOB. CripToBOe Opokenue. GepmeHTsl. Bogopoansie cBsi3u. Ou3nonorunieckoe
JefiCTBHE METaHOJIA U 3TaHOJA. AJKOTOJIU3M.

MHOTroaToMHbIE CIUPTHI. DTUIICHIIMKOIb U TNINIEPUH. XUMHYECKHE CBONCTBA MPeNeIbHBIX MHOTOATOMHBIX CITUPTOB.
KauecTBenHas peaxiiyst Ha MHOTOATOMHBIE CITUPTHI.

deHonbl. ApoMaTHYeCKHE CIUPTHL. XUMUYecKue cBoiicTBa (penomna. Kauectsennas peakuus Ha deHon. KapOoHMbHbIE
coeaunenus. KapOonuneHas rpynmna. Anpaeruasas rpynmna. Anpaeruasl. Ketonst. M3omepust n HOMeHKIaTypa.
[Tomyuenune u XUMHYECKHE CBOMCTBA alIbAECTHIOB. Peakiny OKMCIIeHNs M PUCOEANHEHNS allbIeTua0B. KauecTBeHHbIE
peakuy Ha aJIbJCTUIBI.

KapOonossie kucnotsl. KapOokcunbaas rpynna (kapookcorpymnmna). M3oMepus 1 HoMeHKIaTypa KapOOHOBBIX KUCIIOT.
OnHOOCHOBHBIE TIpEieNbHBIE KapOOHOBEIE KUCIOTHI. [lomyueHe 0JTHOOCHOBHBIX MPeAeIbHBIX KAPOOHOBBIX KHCIIOT.
XVWMHUYECKHE CBOICTBA OJTHOOCHOBHBIX MPEENIbHBIX KAPOOHOBBIX KUCIOT. MypaBbrHAs KUCIOTA. YKCYCHAs KACIOTA.
ArnieraTsl.

Croxnble 3¢upsl 1 xupbl. Homenkiarypa. [lonydyenue, XxumMuueckue cBOMCTBA CIOXKHBIX 3¢upoB. Peakus srepudukanum.
[enouHOM THAPOIIN3 CIOKHOTO 3Pupa (OMBIICHHE).

Kupsl. TBepaple KUPBI, )KUAKUE KUPBI. CHHTETUYECKHE MOIOILINE CPEACTBA.

Yraesoasl. MoHocaxapusl. I'moko3a. dpykrosza. Onurocaxapusl. Jucaxapuasl. Caxaposa.

ITonucaxapunasl. Kpaxmai. I'nmukores. Peakius nonukonaeHcanuu. KauectBeHHas peakius Ha kpaxmad. Llemntonosa.
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Anermnemnonosa. Kimaccudukarysi BOJIOKOH.

A3zoTCoaepKalre OpraHudecKue COeqMHEeHNA. A30TCcoIeprKalie OpraHMYecKue COeTMHEHUS. AMUHBL. AMUHOTPYTIIA.
Anunun. [TomydeHne u XUMUYECKUE CBOMCTBA aHUIMHA. AMUHOKUCIOTHL. M30Mepus u HoMeHKIaTypa. bunonspHsiii HoH.
[NenTunnas (amuaHas) rpymma. [lentuaHas (amMmumaHas ) CBsI3b. XUMHUYECKUE CBOHCTBA aMUHOKUCIOT. [lenTunet. [lomunentust.
I'manyn.

Benku. CtpykTypa 6e1xoBOi MOJEKyIbI (TIepBUYHASI, BTOPUYHAS, TPETHYHAS, YeTBEPTUIHAS). XUMHUYECKHE CBOIICTBA OEIIKOB.
Henarypanus v ruapoiaun3 OeiakoB. L[BeTHbIC peakiuy Ha OSNKH.

A3zotcoaepkarrue rerepouuknndeckue coeaunenus. [upuaun. [uppon. [upumunus. [lypun. A30THCTBIE OCHOBAHMUSL.
Hyxnennossie kucnotsl. Hykneornasl. KommnemenTapHble a30THCTBIE OCHOBAHUSA. XUMHS U 37J0POBBE YEITOBEKA.
dapmaKoIoruuecKasi XuMusl.

Xumus nonumepos. [Tomumepsl. Ctenens nonumepuzanuu. Monomep. CTpyKTypHOE 3BeHO. TepMOIIacTUUHbIE TOTUMEPHI.
Crepeoperymspabie monuMepsl. [lommatanen. [Tomumnponmten. [lomurerpadropstines. TepMopeakTHBHEIE TOTUMEDEI.
®enonodopmanbaerugasie cMoibl. [mactmaccsr. @erorumactel. AMuHOIUTACTHL lenomutacter. [pupoanstit kayayk. Pesuna.
D6onut. Cunrernyeckue kayuyku. CuaTeTnueckue BosiokHa. Kanpos. JlaBcas. JlemoHcTpanuy.

Conep:kanue y4eOHOI0 npeaiMera
11 xeaace (34y; 14. B HEnENIO)

Teopernyeckue 0CHOBbI XUMHU
Baxueilline XuMU4eCKUE NOHATUS U 3aKOHBI. XUMUYECKUH 3JIeMEeHT. ATOMHBIA HOMep. MaccoBoe uuncio. Hyknuel.
Panuonyknunel. 30TOomeI.
3aKoH cCOXpaHEHHs MacChl BEIIECTB. 3aKOH COXpaHEHHMs U MpeBpaieHus sHeprud. Jledext maccel. [lepnoauueckuii 3aKoH.
OnekrponHas koHurypamus. ['papudeckas snextponHas Gpopmyna. Pacnpenenenre 3eKTpOHOB B aTOMaX 3JIEMEHTOB MaJbIX
¥ OOJIBILIMX TIEPUOIOB, S-, P-, d- u f —3nemeHThI. JIaHTaHOHUIBL.
AxtrHOU B ICKyCCTBEHHO MOJTyYEHHBIE 3JIeMeHThl. BaneHTHOCTh. BaneHTHBIE BO3MOXKHOCTH aTOMOB. BostopoiHbie
COETUHEHMUS.
Ctpoenue BemecTBa. Monnas cBsa3b. KoBanenTHas (MonspHas v HENOJSPHAS) CBsI3b. DIEKTPOHHAS GopMyIa.
Meramnueckast cBsi3b. BogoponHast cBs3b.
I'uOpunu3aius aTOMHBIX OpOUTAJICH.
Kpucranisl: aToMHBIE, MOJIEKYJISIPHBIE, HIOHHBIE, METAJUIMYECKHE. DJIeMEHTapHas sTuehKa.
[Nomumopdusm. [Momumopdusie Mmogudukanuu. Ammorpomnus. M3omepus. ['omonmorus. XuMU9ecKuii CHHTES.
Xumuveckue peakuu. OKHCIUTENHFHO — BOCCTAHOBUTENBHBIE PEaKMU. Peakiiun pa3inoxkeHus, COeUHEHNs, 3aMeIlIeHu,
oOMeHa. DK30TepMUIECKUE U SHI0TepMUUecKie peakuni. OOpaTumble 1 HeoOpaTuMble peakiiy. TeroBoi SQGeKT peakiuu.
3akoH ['ecca. Tepmoxumundeckue ypaBHeHus. Teriora oopa3zoBanusi. TemoTa cropaHus.
CKOpOCTh XUMHUYECKOHN peaklii. AKTHUBHP.OBAaHHBIM KOMIUIEKC. 3aKOH JAeUCTBYOMUX Macc. KuHeTndyeckoe ypaBHeHHE
peakuuu.
Karanus. Karanuzatop. Uaruburtop. ['oMoreHHbIN U reTeporeHHbIN KaTanu3. Katanmmtudeckne peakiud. XMMHYECKOe
pasnoBecue. [Ipunnun Jle Hlarense.PactBopel. ucniepcusie cucremsl. [ pyboaucnepcHble cUCTEMBI (CY3[EH3HU U OMYIIbCUH).
Komnmounueie pactBopsl (3051). A3po3oiu. CriocoObl BhIpaXXEHUST KOHIICHTPALUK PacTBOPOB. MoJIsipHas KOHIICHTpAIHsI
(MOJIAPHOCTD). DJAEKTPOIUTHL. DJIEKTPOIUTHYECKAS
muccounanus. Crenens qucconnanuu. Koncranrta qucconnanuu. Bogopoassiii mokasatens. Peakiun noHHOro oOMeHa.
I'unponus opranudeckux BemecTB. [ uaponu3 comeil. DIeKTPOXUMUYECKHE peakuy. | aTbBaHHUECKUI 3JIEMEHT. DIEeKTPOIbI.
Anon. Katon. Akkymynarop. ToOIHMBHEIN 371eMeHT. DNeKTpoXuMHus. Pa cTaHIapTHBIX 3IEKTPOIHBIX TOTEHIHAJIOB.
CrannaprHsle ycnoBus. CTaHAapTHBIA BOAOPOAHBINH noTeHunal. Koppos3us metanioB. XuMuueckas v 3JIeKTPOXUMHUYECKast
KOppO3usl. DIEKTPOJIU3 BOAHBIX PACTBOPOB U PACILIABOB.
Heopranuyeckasi xumus
Mertasmnsl. CriocoOb! MosTy4eHHs: MeTaIoB. Jlerkue u Tsokénble MeTauibl. JIerkoriaBKue U TYTOIUIaBKUE METaJUIbL.
Mertannuueckue 3nemeHTsl A- 1 b-rpynn. Menb. Llunk. Tutan. Xpom. JKenezo. Hukens. [Inatuna. Crutassl. Jlerupyromiue
no6asku. Y€pueie Mmetaiisl. L{BeTHbie MeTamsl. Yyryn. Crais.
JlernupoBannsie ctanu. OKCHUIbI ¥ THAPOKCUIB MeTayuioB. Hemeramsl. IIpocTrie BemecTBa — HEMETAIUTBI. Y TIIEpO.
Kpemnuii. Azot. ®ochop. Kucnopoa. Cepa. @rop. Xinop. KucnorHsie okcumpl.
Kucnopoaconepxkamue kucnotsl. CepHas KucioTa. A30THas KHcIoTa. Bomopoiabie coequHeHns HeMeTauIoB. | eHeTnyeckas
CBSI3b HEOPTAHWYECKUX U OPTaHUYECKHUX BEIIECTB.
XHuMHS M )KU3Hb



XumMuyeckasi IPOMBIIIIIEHHOCTh. XUMUYECKas TEXHOJIOTUSA. XUMHKO TEXHOJIOTHYECKHE MPUHIIUIIBI IPOMBIIIEHHOTO
noJy4eHus: MetajuioB. UepHas merannyprus. Ilpoussoactso dyryHna. JlomenHas neus. Arnomeparust. [Ipoussoactso crany.
Kucnoponusiit kon Beptep. bezoTxoaHoe nponsBoactBo. Xumust B ObITy. [IpoaykTel nutanus. berroBas xumus. OTaenovyHble
MaTepuaisl. JlekapcTBeHHbIE MTpenaparbl. DKOJIOTHYECKU MOHUTOPHUHT. IIpeaensHo A0MmycTUMBIE KOHIIEHTPALHH.
JlaGopaTopHbIe ONBITHI.

1. H3ydenue BIUSHUS Pa3IMYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITUI

2. OmnpeneneHue peakiiy cpeibl YHUBEPCATbHBIM HHINKATOPOM.

3. T'maponus coneil.

IIpakTnyeckune padoTnl
1. IlpuroroBieHue pacTBOPOB C 3alaHHOI MOJISIPHOM KOHLIEHTpaLUEn».
2. Pemenwne sKCrieprUMEHTAIBHBIX 33124 110 TeMe «MeTauib)
3. Pemenue skcriepuMeHTaNIbHBIX  3a1ad4 1o TeMe «Hemeramisi»

HpaKTI/I‘leCKI/Ie pa6OTI)I CIPYIIIIMPOBAHLI B 0JI0KH — XUMHYECKHE IMPAKTUKYMBI, KOTOPBIC CIYKAaT HEC TOJIBKO
CpCACTBOM 3aKpPCIIJICHUA YMGHI/Iﬁ 1 HaBBIKOB, HO TaKKC U CPCACTBOM KOHTPOJIA 3a KAYCCTBOM HUX

c(OPMUPOBAHHOCTH.



TemaTuueckoe mianuposanue no xumun 10 kiaace

Ne Paszpnen Tema KonuyectBo
ypoOKa 4yacoB
1/1  [Teopust XHMUYECKOTO CTPOCHHS [IpeameT oprannueckoi xumMun. Teopus 1
OpraHUYECKUX COCANHEHHUH. XHUMHYECKOTO CTPOCHHSI OPraHMIECKUX BEIIECTB.
[prposa XUMHIECKHUX CBSI3Ei.
2/2 COCTOSIHHE JIEKTPOHOB B aTOME . DJIEKTPOHHASI 1
MPHUPO/Ia XUMHIECKUX CBSI3CH B OPraHUICCKUX
COCIIMHEHUSIX.
3/3 Kitaccuukanus COeAMHCHNI OPraHUIECKHX. 1
4/1  [YraneBomoponust (10 u) CTpoeHHe anKaHOB. [ OMONOrHYecKuii psi. 1
HomeHKIaTypa u H30MepHs.
5/2 CBoiicTBa, MOTyYCHHE U TIPUMCHCHHE AJIKAHOB. 1
[lukT0a/IKaHbI.
6/3 HenpenenbHbie YIIeBOAOPOAbI. AJIKEHBI: CTPOCHHE 1
MOJICKYJT, TOMOJIOTHSI U u3omepusi. [lonyuenue,
CBOICTBAa U IPUMEHEHUE AJTKEHOB.
714 [paktuueckas padora Nel «Ilomayuenue sTHICHA U 1
OMIBITBI C HAMY.
8/5 [ToHsTHE O AUCHOBBIX yrieBogopoaax. [IpupoaHbIit 1
Kay4yK
9/6 ALIETHIIEH U €O TOMOJIOTH. 1
10/7 Benzoun u ero romosnoru. CoiicTBa GeH30I1a U ero 1
rOMOJIOTOB.
11/8 [eHeTHYECKAs CBA3b YTIICBOIOPOIOB
12/9 [TprpoIHbIe HCTOYHUKH YTIIEBOIOPOIOB. 1
[lepepaboTka HEDTH.
13/10 KouTtposnbHas padora Nel o temam «Teopust 1
XUMHAYECKOTO CTPOSHHUS OPraHUUECKUX COETUHEHUIN,
«YTIIEBOIOPOIBI».
14/1 [Kucnopozcouepskariune OIHOATOMHBIE TIpEIeNIbHBIE CITUPTHL. [loTydeHue, 1
oprannueckue coequnenns (11 4) [XUMHYECKHE CBOMCTBA W MPHUMEHEHHE OJJHOATOMHBIX
[peIeTbHBIX CITUPTOB.
15/2 MHOroaToMHbIE CIIMPTHL. DTHIEHINIMKOIb. [ Innepun 1
16/3 DeHoITbI U apoMaTHyueckue ciupThl. CTpoeHHe 1 1
npuMeHeHue penomna
17/4 KapOoHMIbHBIE COSTUHEHNS — ANBICTH/IBI U KETOHEI. 1
CBOIICTBA ¥ IPUMEHEHHE aTbICTUIIOB.
18/5 Kap0OoHOBbBIE KUCIIOTHI. X UMUYECKHE CBOMCTBA U 1
[PUMEHEHHE OJJHOOCHOBHBIX MPEICTbHBIX
KapOOHOBBIX KUCIIOT.
19/6 IMpakTrdeckass pabora Ne2 «IlonyueHue u CBOiCcTBa 1
KapOOHOBBIX KHCIIOTY.
20/7 CiioHbIe dPUPHIL. 1




21/8 DKupel. Moromue cpezacTsa. 1
22/9 'Vrnesoast. [moko3a. Omurocaxapusl. Caxaposa. 1
23/10 MMonucaxapunsl. Kpaxman. Lemmonosa. 1
24/11 [MpakTudeckas padota Ne3 «PemieHne 3KCIepUMEHTANTBHBIX 3a/1a4 1
Ha [OJTy9YeHUE U PACIIO3HABAHUE OPraHUYECKHUX BEIIECTBY.
25/1 |Asorconepxainue AMUHBIL 1
OpraHuYecKue
COeIMHEHNS]
(54)
26/2 IAMUHOKHCIIOTHI. Benku. 1
2713 IA30TCOIEpIKAIIINE TETEPOLMKIMIECKHE coenHeHns. HyKienHoBbIe 1
KHCJIOTHI.
28/4 X¥MWUs ¥ 3710pOBbE YETOBEKA. 1
29/5 KonTponpHaspaboTaNe2 no temam «Kucnopoaconepxaniye 1
OpraHUYECKUE COETUHEHHs», «A30TCOIEPKAIME OPraHMIECKUE
COEIUHEHUSD).
30/1 [Xumus monumepos (6 4)|CunreTHyeckue mojauMepsl. KoHaeHCanOHHbIE TOJIUMEPHI. 1
[IeHOMIaCTHI.
31/2 HarypanpHbiii  kay4yk. CHHTETHYECKHE KayqyKH. 1
32/3 CHHTETUYECKHE BOJIOKHA. 1
33/4 [paktuueckas pabora Ned «Pacro3HaBaHKe IJIaCTMACC U 1
BOJIOKOH.
34/5 Opranndeckas XMMHs, 4EJTOBEK U PUPOJIA. 1
35/6 MtoroBslii ypok mo kypcy xumuu 10 kiacca. 1
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TemaTu4yeckoe nuiannpoBanue no xumum 11 xkiace

Ne Pasznen Tema ypoka
1 [ToBTOpenue kypca xumun 10 kiacca
2/1 TeopeTnueckue OCHOBHI  [Xummdeckuii snemeHT. Hykmuzapl. M30Tombl. 3aK0HBI COXpaHEHHS] MACCHI U
xumuu (19 1) SHEPTUU B XUMUU.

3/2 [Nepuonuueckuii 3akoH. Pacnipeenenue 31eKTPOHOB B aTOMaX 3JIEMEHTOB MaJbIX U
0OJIBIINX MTEPHOJIOB.

4/3 [TonosxeHne B NEPHOINYECKOM CHCTEME BOIOPOA, TAHTAHOUIOB, aKTHHOUIOB U
MCKYCCTBEHHO TOJTyYECHHBIX 3JIEMEHTOB.

5/4 BajaeHTHOCTD 1 BaJICHTHBIE BO3MOKHOCTH aTOMOB

6/5 OCHOBHBIE BUIbI XUMHUECKOH CBsI3U. lOHHAA 1 KOBaJeHTHAs CBSI3b.
MeTannuueckas cBsi3b. BomopoaHas CBsI3b.

7/6 [TpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI.

8/7 Crtpoenue kpuctamoB. Kpucrammueckue pemérku. [I[puanHb MHOTOOOpa3Hst
BEIIECTB.

0/8 Knaccugukanust XHMUYECKUX PEaKIIUi.

10/9 CKopocTh XUMUYECKHX peaknuid. KaTamus.

11/10 I X¥MHYECKOe PABHOBECUE U YCIIOBHS €T'0 CMEIICHUSI.

12/11 JIuCriepCHBIC CHCTEMBI.

13/12 Crioco0BI BEIpaXKEHUST KOHIICHTPAIIMHA PACTBOPOB.

14/13 [pakxTuueckas padora Nel «IIpuroroBnenre pacTBOpOB € 3alaHHON MOJISIPHOI
KOHLICHTPALHEI».

15/14 DIIEKTPOIUTUYECKAs Tucconuansi. BomopoaHsiii mokazaTenb. Peakiium HOHHOTO
oOMeHa.

16/15 [Munponan3 OpraHuvecKuX ¥ HEOPTaHUIECKUX COSIMHEHUH.

17/16 X MMHYECKHEe UCTOYHUKH TOKa. P51 CTaHNApTHBIX JIEKTPOIHBIX TOTEHIINAIIOB.

18/17 Koppo3ust MmeTamioB u e€ npeaynpekacHue.

19/18 DIIEKTPOIIH3.

20/19 Kontponbnas paborta Nel mo teme «TeopeTnueckue OCHOBBI XUMHUI»

21/1  |Heopranuueckas XuMus OOm1ast XapaKTepUCTUKA U CIIOCOOBI MOTyYSHHUsT METAIIJIOB.

22/2 0030p MeTaNTNYECKUX 3NIeMeHTOB A- 1 B-rpymm.

23/3 Menp. Lunk. Turan. Xpom. JKene3o, HUKEb, IJIaTHHA.

CIuiaBbl METAJUIOB.

25/5 OKcUABI U TUAPOKCUIBI METAILIIOB.

26/6 [MpakTuueckas padorta Ne2 «PemieHHe SKCIIEPUMEHTAIBHBIX 3aa4 110 TEME
«MeTanmib.

27/7 0630p HemeTaiu10B. CBOMCTBA M IPUMEHEHUE BaKHEHUIIMX HEMETAIJIOB.
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28/8

O01as XapakTepUCTHKA OKCHIOB HEMETAJUIOB ¥ KUCIIOPOICOIEPKAIINX KUCIIOT.
OKHCIIUTETHHBIC CBOMCTBA CEPHON M a30THOM KHCIIOT.
Bomopoansie coeTMHEHNS] HEMETAIUIOB.

29/9 ['eHeTHYecKast CBSI3b HEOPraHMYCCKUX M OPraHUYCCKUX BEIIECTB.

30/10 [pakTuueckas padorta Ne3 «PemieHue SKCIIEPUMEHTAIBHBIX 3a1a4 110 TEME
«Hemerannpi».

31/11 KontponbHas padota Ne2 mo teme «Heoprannueckasi XUMus.

32/1  [Xumus v ku3Hb (3 9) X¥UMHS B IPOMBIIIICHHOCTH. [[pHHIUITBI XUMHYECKOTO MPOU3BOACTBA. XUMHUKO-
TEXHOJIOTHYECKUE IPUHITHITBI IPOMBIIIIICHHOTO MMOJTyYSHUsT METAILIOB.
[Tpon3BOACTBO YYT'YyHA U CTANH.

33/2 IXumust B ObITY. XUMHUECKast TPOMBIIIEHHOCTh M OKPYXKaroIas cpesa.

34/3 MToroBslii ypok 1o Kypcy xumuu 11 kiacca.
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