MynununaibHoe OrKeTHOE 00111e00pa3oBaTeibHOE
YUPEKICHHUE
[TosIbHUKOBCKasA CpeaHss
ob1meoOpa3zoBarebHas IIKOJIa
[Touenckoro paitona bpsiHckoii o6actu

AHHOTaIMs K padoyeii mporpaMmme
y4eOHOT0 TIpeaMeTa «XUMUS »

PabGouas mnporpamma mo xumuu s 11 kmacca (6a30BbI ypOBEHbB)
pa3paboTaHa Ha OCHOBe mporpamMmbl 1o xumuu s 10 - 11 kmaccos,
o011e00pa3oBaTeNbHBIX yupexaeHuit, aptop . M.H. AdanacbeBa, - Mockpa
«ITpocsemenue», 2021r

Jljist peanu3anuy NporpaMMHOTO COJIEpKaHUSI UCIIONIb3YETCsl YUEOHHK
«Xumust» s 11 kmacca (I'.E.Pynsutuc, ®.I'. ®enpaman M. «Ilpocsenienue»

2016r).

Pabouass mporpamMma ydeOHOro mpeaMeTra «XHMHS» SIBISCTCS YacCThIO
OOII COO onpenaenstomiei:

- IUIJAaHHpYEMBIe  Pe3yibTaThl  (JUYHOCTHBIE, METalpeaMETHBIC U
peAMETHBIC);

- TEMaTUYECKOE MIIAaHUPOBAHUE C YUETOM paboydeil MporpaMMbl BOCIIUTAHUS
1 BO3MOXKHOCTBIO ncnonb3oBanus DOP/LIOP.
Pabouast mporpamma 0OCy’KJleHa M MPUHATA PEIIEHUEM METOJIUYECKOIO
o0ObEMHEHUsI W COIVIACOBAHA 3aMECTUTENIeM JUPEeKTopa 10 y4eOHO-
BocniutatenbHoi pabore MBOY Tlonsnukosckoit COLLL.

Hara 30.08.2023r.
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HOACHUTEJIBHASA 3AIINCKA

Pa0ouasi nporpaMma 1o XuMHH OPHEHTHPOBAHA HA yYalIUXCH

10-11 xknaccoB, pa3padoTaHa HA OCHOBe CJIeIYIOUIUX JOKYMEHTOB:
. ®enepanbubiM 3akoHOM OT 29 nmexadps 2012 r. Ne 273-®3 «O6 obpa3oBaHuU B
Poccwuiickoit ®eneparmny» (B peaakimu ot 24.03.2021 Ne 51-®3);
. npuka3oM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepannu ot 17 mas
2012roma  Ne 413 « OO0 yrtBepxkaeHuu ¢eaepaTbHOrO  TOCYIaPCTBEHHOTO
00pa30BaTeNILHOTO CTaHAApTa CPEJHEro o0Iero oopa3zoBaHus» (B pelakluu MPUKa30B OT
29 nexabps 2014 r., 31 nexadbps 2015 r., 29 urons 2017 r., npuka3zoB MuHIpOCBELIEHUS
Poccun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712 );
. npukazoM MuHucrepcTBa npocseuieHuss Poccuiickoii @enepanuu ot 28 aBrycra
2020 roma Neo 442 «OO6 yrtBepxkaenuu Ilopsiaka opraHu3allMid W OCYIIECTBICHUS
00pa3oBaTeNbHON JEATEIBHOCTH 10 OCHOBHBIM 00IIe00pa30BaTeIbHBIM IPOrpaMMaM -
00pa30oBaTeNIbHBIM IIPOrpaMMaM HA4ajJbHOrO OOIIEro, OCHOBHOI'O OOIIEro U CpPEJHEro
ob1ero oopazoBaHus» (B penakiuu rnpukasza ot 20 Hosaops 2020 rona Ne 655);
o CII 2.4.3648-20 «CaHuTapHO-3NUEMUOJIOTUYECKUE TPeOOBaHUSI K OpraHU3aluu
BOCIUTaHMS U O0Y4YEHHUs, OTJbIXA U O3/I0OPOBIICHUS I€TeH U MOJIOAEKN», YTBEPIKICHHBIMU
IIOCTaHOBJIEHHEM [ J1aBHOI'O rocyJJapCTBEHHOr0 caHUTapHOro Bpaua P® or 28 ceHTa0ps
2020 roma Ne28, 3apeructpupoBaHHbIMU B MuHrocte Poccum 18 nmexabps 2020 ropa,
perucTpalMoHHbli HoMep 61573);
. [TocranoBnenuem IIpaBurensctBa bpsiHckoit obGnactu ot 22 ampens 2019 roma
Nel71-n «O6 ytBepxkaenun Ilopsiaka opraHm3aniid WHIMBHAYaJbLHOTO OTOOpa IpH
npuemMe JIO0 MepeBosie B rOCYIAapCTBEHHBIE 00pa3oBaTeNbHBIC OpraHu3aluu bpsHCKoi
00J1acTH U MyHHMIMIIANbHbIE 00pa30BaTeIbHbIE OPraHU3ALUU Ul HOJTY4YEHUS OCHOBHOTO
o0mero u cpeaHero odmero oOpa3oBaHus € YINIyOJIEHHBIM HM3YYCHHEM OTAEIbHBIX
y4eOHBIX IPEAMETOB UM Ul IPOPUILHOTO 00yUSHUSD.

¢ YyebHoro miana MBOY «IlonbHUKOBCKOW cpeaHeit 001eo0pa3oBaTebHON
mkoJel» Ha 2023-2024 y4eOHbI To ¥ To10BOTO yueOHOTOo rpaduka Ha 2023-
2024 y4eOHbIH TOSI.
e IIporpammoii mo xumuu ans 10-11 knaccoB (M.H. Adanacsesa, - Mocksa

«IIpocsemenuey, 20211 ).

Jannasi pabouyasi nporpaMmma coCTaBJIeHA IS U3YUYeHUS] XUMMHU:

11knacc no yuebnuky I'.E.Pynsutuc, ®.I". ®enpaman M. «IIpocsemenuey 2016r
B yueOHOM TulaHE YYpEeXIEHHS HAa HW3yYeHHE XHMHUU:

B 11 kmacce Beinensercst 33 gaca (1 gac B Henento, 34 y4eOHBIX HEJIEIH)

Cpox peanuzauum nporpammsi-1 rog (2022-2023yu.roa.)
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IIpenmeTHble, MeTanpeAMeTHbIE M JIUYHOCTHBIE Pe3yJIbTAThHI OCBOCHUS Y4eOHOI0 NpeaMeTa
«XHMHA».
IIpenmeTrHble pe3yabTaThbl (0a30BbIN YPOBEHB):

¢ c(opMHPOBAHHOCTH NIPEJCTABICHUN O MECTE XUMHUU B COBPEMEHHOI Hay4HON KapTUHE MUDA;
MMOHMMAaHHE POJIU XUMUU B GOPMUPOBAHUHU KPYro3opa U PyHKIHMOHAIBHON TPAaMOTHOCTH
YeJsioBeKa JUlsd PelIeHUs IPaKTHYEeCKUX 3a/1a4;

® BJaJIEHHE OCHOBOIIOJATAOLIMMH XUMUYECKMMHU HOHATHIMHU, TEOPUSMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BaHNE XMMUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;

® BJAJIEHHME OCHOBHBIMU METOJIaMH HAyYHOI'O IIO3HAHUS, UCIOIb3yEMbIMU B XUMUU:
HaOJII0ICHNE, ONMCaHue, U3MEPEHHUE, IKCIIEPUMEHT; yMEeHUEe 00pabaThIBaTh, OOBACHATDH
pe3yJIbTaThl MPOBEACHHBIX OMBITOB U JAETATh BHIBO/IbI; TOTOBHOCTh M CLIOCOOHOCTH METO/IBI
MIO3HAHUS IPU PELIEHUU NMPAKTUYECKUX 3a/1ay;

¢ c(OopMHPOBAHHOCTh YMEHHUS JaBaTh KOJINYECTBEHHbIE OLIEHKH U IPOBOAUTH PACUETHI 110
XUMHUYECKUM (hopMysiaM U ypaBHEHUSIM;

e BJIAJICHHE NTPaBUJIAMU TEXHUKH 0€30IIaCHOCTHU IPU UCIOJIb30BAaHUU XUMUYECKUX BEILIECTB;

¢ c(hOPMHUPOBAHHOCTh YMEHUS MPOBOAUTH SKCIIEPUMEHTHI PA3HOH TUIaKTHIECKOM
HaIlpaBJIEHHOCTH;

e c(opMHPOBAHHOCTH YMEHHUS OKa3bIBaTh MEPBYIO MOMOIIb PU OTPABJICHUSAX, 0XKOTraxX U
JIPYTUX TPaBMax,CBSI3aHHBIX C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYAOBAHUEM.

MeranpeamMeTHble pe3yJibTaThl:

e c(hOpMHUPOBAHHOCTb YMEHUS CTaBUTh LI€IM U HOBBIE 3aJ[auu B yueOe U I03HaBaTeIbHON
NesITeIbHOCTH;

e OBJIAJICHUE NPUEMAMHU CAMOCTOSITENILHOTO TUNIAHUPOBAHUS IyTeH TOCTHXKEHUS 1IeTIH, YMEHUs
BBIOMpaTh 3(h(peKTHBHBIE CLIOCOOBI pelIeHns] yueOHBIX U TO3HABATENbHBIX 33/1a4;

e c(hOPMHUPOBAHHOCTb YMEHUSI COOTHOCUTH CBOM JICHCTBUS C INIAHUPYEMBIMHU PE3yJIbTaTaMU;

e c(hOPMHUPOBAHHOCTb YMEHUS OCYLIECTBIIATh KOHTPOJIb B IIPOLIECCE JOCTHKEHHS pe3yJIbTara,
KOPPEKTUPOBATh CBOM JIEMCTBHUS;

e c(hOPMHUPOBAHHOCTb YMEHUS OLICHUBATH NPABUIBHOCTD BBINOJIHEHHS yU€OHbIX 3a1a4 U
COOTBETCTBYIOLIUE BO3MOKHOCTH MX PEIICHUS;

® BBICOKUI YPOBEHb KOMIIETEHTHOCTH B 00iacTu ucnonbszoBanus UKT;

e c(hOPMHUPOBAHHOCTD IKOJIOTHUECKOTO MBIIIUICHUS;

e c(hOPMHUPOBAHHOCTb YMEHUS IPUMEHATH B I03HABATEIbHON, KOMMYHUKATUBHON 1
COLMAJIBHOW MPAKTUKE 3HAHMsI, OJYyUYEHHbIE ITPU U3yUYEHUH IIPEIMETA.

JIMYHOCTHDBIE pe3yJjibTarThbl:



e chopMHPOBAHHOCTH MOJIOKUTEIHHOTO OTHOIICHUS K XUMHH, YTO 00yCIIaBITUBAET MOTHUBAIUIO
K y4eOHOI e TENbHOCTH B BBIOpaHHOH cdepe;

e chopMHPOBAHHOCTH YMEHHS PEIIATh TPOOJIEMBI IOMCKOBOTO U TBOPUYECKOTO XapaKTePa;

e chopMHPOBAHHOCTH YMEHHUS MTPOBOJIUTH CAMOAHAIIN3 U OCYIIECTBISATH CAMOKOHTPOJIb H
CaMOOIIEHKY Ha OCHOBE KPUTEPUEB yCICIITHOCTH;

e chopMHPOBAHHOCTH HABHIKOB MPOSIBJIICHUS MTO3HABATEIILHON HHUIIMATUBEI B Y4COHOM

COTPY/IHUYECTBE.

IlnanupyeMble pe3yJbTaThl H3YYeHHS YUeOHOro npeaMera « XUMHU»:
B pesynbrare u3ydenus yueOHOTo mpeamera « XUuMUs» Ha YpOBHE CpPEeTHETro 0011ero oopa3oBaHus:

BbpInyCKHUK HAy4YHUTCH:

® pAacKpHIBATh HA MPUMEPAX POJIb XUMHUH B (POPMHUPOBAHUN COBPEMEHHON HAyYHOW KapTHUHBI MUPA
Y B MPAKTHUYECKOU JIEATETLHOCTH YETIOBEKA;

® JIEMOHCTPUPOBATh Ha MPUMEPAX B3AMMOCBSI3b MEXKIY XUMHUEH U IPYTUMH €CTECTBEHHBIMHU
HayKaMH;

® pAcKpHIBATh HA MPUMEPaX MOJOKECHHS TEOPUU XUMHUIECKOTO cTpoeHus A.M. byTtieposa;

e noHuMaTh Qusndeckuil cmbica llepuonnueckoro 3akona /(.M. MenneneeBa u Ha ero OCHOBE
OOBSACHITh 3aBUCHUMOCTHh CBOWCTB XMMHYECKHUX JJIEMEHTOB M OOpa30BAaHHBIX MMHU BEIIECTB OT
AJIEKTPOHHOTO CTPOCHUS aTOMOB;

e OOBSACHATH MPUYMHBI MHOTOOOPa3Us BEMIECTB HA OCHOBE OOIIMX MPEACTABICHUN 00 UX COCTaBe U
CTPOEHUU;

® [PUMEHSATh MPaBWIA CHUCTEMATHMUYECKOM MEXKIYyHApOAHOM HOMEHKIATypbl KaK CpeICcTBa
pa3nUYeHUs U UACHTU(UKAIIMY BEUIECTB 10 UX COCTaBY U CTPOCHHIO;

® COCTaBJIATH MOJEKYISPHBIE U CTPYKTYpHBIE (HOPMYIBI OpraHMYECKHX BEIIECTB KaK HOCHUTEIEH
nH(pOpMallUd O CTPOCHUU BEIIECTBA, €r0 CBOWCTBAX M MPUHAJICKHOCTH K OMPEIEICHHOMY
KJIACCy COCIMHEHUI;

® XapaKTepu30BaTh OPraHWYECKHUE BEIIECTBA MO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH
MIPUYUHHO-CIIEJCTBEHHBIE CBS3M MEXY JaHHBIMH XapaKTePUCTUKAMU BEIIECTBA;

® T[PUBOJUTH NMPUMEPHI XUMHUECKUX PEAKIUH, PACKPHIBAIOIINX XapaKTepHbIE CBONCTBA TUITUYHBIX
MPEACTAaBUTENCH KJIACCOB OPTaHUYECKUX BEIIECTB C IENbI0 WX WACHTHU(PUKAINN U OOBSICHEHUS
00J1acTH TPUMEHEHNS,

® [POTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX pEaKIUi HA OCHOBE 3HAHWUN O THUIIAX
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

® ICIIOJIb30BATh 3HAHUS O COCTAaBE, CTPOCHUM M XMMHUYECKHUX CBOMCTBaX BEIIECTB JAJsi 0€30MacHOro

IIPUMCHCHUA B HpaKTI/I‘leCKOﬁ JCATCIIbHOCTH,



MPUBOAUTH TPUMEPHI TMPAKTUUYECKOTO HMCIIONB30BaHUA MPOIAYKTOB TEepepabdOTKu HepTH u
IIPUPOIHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN (ITOJIMATUIIEHA, CHHTETUYECKOr0 KaydykKa,
alleTaTHOTO BOJIOKHA);

MIPOBOJUTH ONBITHI [0 PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB: IIUIEPUHA, YKCYCHOW KHUCIIOTHI,
HeMnpeebHbIX JKUPOB, TIJIOKO3bI, Kpaxmana, OEJIKOB — B COCTaBe MHUIIEBBIX MPOAYKTOB U
KOCMETHUYECKHUX CPEJICTB;

BJAJeTh IpaBWJIaMM U IpHeMaMud Oe30MacHOM paboThl € XUMHYECKUMH BEIIECTBaMHU U
1a0opaTOpHBIM 000pYI0BaHUEM;

yCTaHaBJIMBaTh 3aBHCUMOCTb CKOPOCTH XHMHYECKOH pEaKUMH U CMEUICHUS XUMHYECKOTO
paBHOBECHS OT PA3IMYHBIX (PAKTOPOB C LIENBIO ONPEAETICHUs ONTUMAIBHBIX YCIOBUNA MPOTEKAHUS
XMMHUYECKHUX IPOLECCOB;

MIPUBOJUTH IPUMEPBI THJIPOIN3a COJIEH B IOBCEHEBHON KU3HU YETIOBEKA;

IPUBOAUTH  TNPUMEPHl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKkUUid B IpUpoJE,
IIPOU3BOJICTBEHHBIX MPOILECCAX U KU3HEEATEIBHOCTH OPraHU3MOB;

IIPUBOJUTh IPUMEPHl XMMHMUECKHUX PEaKLIMH, PACKPHIBAIOLIMX OOLIUME XMMHUYECKUE CBOWCTBA
IIPOCTHIX BEILIECTB — METAJJIOB U HEMETAJLIOB;

MIPOBOJIUTH PAacyeThl HAa HAXOXJICHUE MOJICKYJSIPHOH (POpMyIbl yrieBojoposaa MO MPOIYKTaM
CTOpaHUS U MO €r0 OTHOCUTENBHON IIIOTHOCTH U MAcCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB;

BJIAJIETh MpaBUIaMH 0€30IaCHOr0 0OpalIeHHsl C €AKUMHU, TOPIOYMMH U TOKCUYHBIMU BELIECTBAMH,
CpeIcTBaMU OBITOBON XUMUU;

OCYHIIECTBIISATh MOMCK XMMHMYECKOH HMHpOpMAlMU 1O Ha3BaHUAM, HIECHTU(PUKATOPAM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

KPUTHYECKH OILIEHWBAaTh M HMHTEPHPETUPOBATH XUMHUUYECKYIO HH(POPMAIUIO, COJEPXKAIIYIOCS B
COOOIIIEHUSIX CPEJCTB MaccoBod uH(popManuu, pecypcax HWHTepHeTa, Hay4YHO-TIOMYJSIPHBIX
CTaThAX C TOYKU 3PEHMS €CTECTBEHHO-HAYYHOH KOPPEKTHOCTU B HEJNSAX BBIABICHHUS OIIMOOYHBIX
CY>KIeHHUH 1 (POpMHUPOBAHHSI COOCTBEHHOM TTO3UIIHH;

NPEJCTAaBIATh MYTH pEIeHHs TI00aTbHBIX NPOOJeM, CTOSIIMX Tepel UYeIOBEUYECTBOM:

OKOJIOTMYCCKHX, SHEPTCTUUCCKUX, CBIPEECBBIX, U POJIb XUMHHU B PCHICHUN 3THUX HpO6JI€M.

BbIlIyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYUTHCHA:

HWIUIIOCTPUPOBATh Ha IMPUMEPAX CTAHOBJICHHUC W 3BOJIFOLIUIO OpFaHI/I‘leCKOﬁ XUMHHU KAaK HAYKH Ha
PA3INIHBIX UCTOPHUYCCKUX 3TAllaX €€ PA3BUTH,

HUCIIOJIb30BATh MCTOJbl HAYYHOI'O IIO3HAHHWA TIIPU  BBIIIOJHCHHU IIPOCKTOB U yqe6H0-
HUCCIICAOBATCIILCKUX 3ada4d M0 H3YUYCHUIO CBOI>'ICTB, CII0CO00B MOJIYUCHUSA W PACIIO3HABAHUA

OpraHN4YCCKUX BCIICCTB,



OOBSICHSTH TIPUPOAY W CIMOCOOBI OOpa3OBaHWs XUMHUYECKOW CBSI3U: KOBAJCHTHOW (TOJSPHOM,
HEMNOJIIPHON), MOHHOM, METa/NINYEeCKOW, BOJOPOAHOM — C IIEJBI0 ONPEACIECHUS XUMHUYECKOU
aAKTUBHOCTH BEUIECTB;

yCTaHABJIMBATh TEHETHUECKYIO CBSI3b MEXKIy KIacCaMH OPTaHMYECKUX BEIIECTB JJIsi 00OCHOBAHUS
MPUHIMITUATIBHOW BO3MOXKHOCTU TOYYEHHsS] OPraHMYECKHUX COECIUHEHHWH 3aJaHHOr0 COCTaBa U
CTPOEHHUS;

yCTaHaBJIMBaTh B3aMMOCBSI3U MEXy (akTaMH U TEOpHel, IPUYMHON U CIECTBUEM IPU aHAIN3E
NpOoOJEeMHBIX CHUTyalluii MU OOOCHOBAHMHU IPUHHUMAEMbIX PELICHHH Ha OCHOBE XUMHUYECKUX

3HAHUU.



Coaep:xkaHne y4e0HOr0 mpeaMera
10kaacc (354; 14. B Hexeno)

Teopusi XMMHYECKOI0 CTPOEHHsI OpraHudeckux coequnenunid. [lpupona xummnuyeckunx cBsizeit (34)

Oprannueckue BemniectBa. Oprannueckast xumusi. CTaHOBJIEHHUE OPTaHUYECKON XMMHUH KaK HAYKH.
Teopust XuMHUUECKOTO CTPOSHHUSI BELIECTB. YTIEepoAHbIi ckenet. M3omepus. M3omepsl.

CocTosiHUE AIIEKTPOHOB B aTOME. DHEPreTUYEeCKIe YPOBHU U MIOYPOBHH. DIEKTPOHHBIE OpOUTANH, S-
AIJIEKTPOHBI U P — 31eKTpoHbl. CriuH 31ekTpoHa. CrapeHHbIe SIeKTPOHBL. DIEKTPOHHAS KOH(UTYpaLusl.
I'paduueckue rnexTpoHHbIE HOPMYITBL. DIIEKTPOHHAS MPUPOJIa XUMUIECKUX CBSA3EH, MMM CBS3b U CUTMA
CBA3b. MeETO/l BaJIEHTHBIX CBSI3EH.

Knaccudukanus oprannueckux coequHeHunii. @yHKIIMOHATbHAS TPYIITA.

YraeBoaopoasi (94)

[IpenenbHbie  yraeBomopoabl  (ankaHel). Bo30ykIeHHOE COCTOSHHE aToMma  yIJIepoja.
I'uOpuanzanust aToOMHBIX OpOUTanei. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE AJIKAHOB.
I'omonoru. 'oMonoruyeckas pazHocTb. ['oMonoruueckuid psg. MexiyHapogHas HOMEHKIIaTypa
OpraHMYECKUX BelllecTB. M3omepus yriaepoaHoro ckenera.

Mertan. [lonyuyenue, puznueckue 1 XUMHUECKUE CBOMCTBA MeTaHa. Peakiuu 3aMenieHus
(rajoreHupoBaHue), AETUAPUPOBAHUS U U30MepU3aliu aakaHoB. Llennbie peakuuu. CBOOOHBIE
paaukanel. ['anoreHonpon3BoIHbIE ATKAHOB.

Kparnbie cBa3u. HenpenenbHble yrieBoaopoibl. AnkeHbl. CTpOEHUE MOJIEKYJIBI,

TOMOJIOTHSI, HOMEHKJIATypa U u3omMepus. Sp2 — rubpuausanusi. JteH (3tuieH). Fi3omepust yriepoaHoro

CKeJIeTa U MOJIOKEHUs ABOWHOM cBs3u. [IpocTpancTBeHHas n3omepus ( cTepeon3oMepus).

[TomydyeHue U XuMUYEeCKHE CBOMCTBA aIkeHOB. Peakunu npucoeanHeHus (TUIpUPOBAHUE,
rajioreHupoBaHMUe, TUAPATALMS ), OKUCIIEHNE U TTOJIMMepU3aluu ankeHoB. [IpaBuino MapkoBHUKOBA.
BricokoMonekymsipHble coequHeHUs. KaueCTBEHHbIE pEaKIIUK Ha IBOMHYIO CBS3b.

AnkaaueHs! (IMeHOBbIE YTIIeBO0poibl). M3omepus n HomeHknatypa. JuBunun (OyragueHa-

1,3) . U3omnpen (2-metundyTtanuen-1,3). Conpsok€HHbIC 1BOMHBIE CBsA3H. [lomyueHne u XUuMUYEeCKue
CBOICTBa ankaaueHoB. Peakiuu nprcoegnHeHNs (TaIOTeHUPOBAHUS) U MOJIMMEPU3AIIMU aJIKaIUECHOB.

Ankusbl. AueTuieH (3THH) U ero romosioru. M3omepuss u HoMeHknarypa. Meowcknaccosas

usomepus. Sp-I'ubpuousayus. XuMu4ecKkre CBOWCTBA aJKWHOB. Peakiuu mpHcOoeANHEHUs, OKUCICHUS U

MOJIMMEPHU3ALUN ATTKUHOB.
Apenbl (apomatuyeckue yriieBogoponsl). M3omepus u HOMeHknaTypa. benszon. beHzonbHoe
koJib110. Tomyos. U3omepust 3amecTuTteneil.
XWMHYECKHE CBOMCTBA O€H301a ©W €ero TroMmojioroB. Peakmuu 3amemnieHus (TaJIOTeHUPOBAHHE,
HUTPOBaHUE), OKHUCIIEHWE M TpucoenuHeHus apeHoB. llectunuael. ['eHeTHUYeckas CBs3b apeHOB C
JPYTUMU yTIEBOAOPOIAMH.
[Ipupoanpie ncToyHUKH yriaeBoaopoaoB. [Ipupomusiii ra3. Hedrs. [lomyTHBIE HEedTSIHBIE Ta3bl.

KaMenHslit yroms.



[Tepepabotka HedTu. Ileperonka nedru. Pextndukanmonnas kononHa. bersun. Jlurpoun. KepocuH.

Kpexunr medrenpoaykroB. TepMudeckuii U KaTaauTHICCKUN KpekuHTH. [Tnponms.

Kucaopoacoaepxaimue oprannyeckue coequHenus (114)

Kucnoponconepxamue  opranmdeckue  coeauHeHus.  OQHOATOMHBIE — TPEACIBbHBIC  CIHAPTHI.
OyHKIHMOHANBHAS ~ Tpynna crnupToB. M3omepus W HOMEHKIaTypa cOUpTOB. MeraHon (METHIOBBIN
cnMpT). ITaHOA (3THIIOBBIN ciupT). IlepBUYHBIN, BTOPUYHBIN U TPETUUHBIN aToM yrieposaa. Bonoponnas
CBS3b.

[lonyuenue n xumuueckue cBoicTBa cnupToB. CriuproBoe OpoxkeHue. depmeHTsl. BonopoaHbie CBS3H.
®u3HOI0rnYecKoe AEMCTBUE METAHOIA U 3TAHONA. AJIKOTOJIU3M.

MHOroaTtoMHple CHMPTBL. OJTWICHIVIMKOAb M TINMUEPUH. XHMHMYECKHE CBOMCTBA IPEIEIbHBIX
MHOI'0aTOMHBIX CIIUPTOB. KauecTBeHHAs peakius Ha MHOTOaTOMHBIE CIIUPTHI.

®denoibl. ApoMaTUyecKre CUPThl. XUMUYEeCKre cBorcTBa (peHomna. KauecTBeHHas peakius Ha (eHO.
KapGonwunpabie coequHenus. KapOoHwibHas rTpynmna. AnpaerdaHas rpymma. Ajabiaerujabl. KeToHBI.
W3oMepust 1 HOMEHKIATYpA.

ITonmyuyeHnue u XMMUYECKHAE CBOWCTBA AJIBIETUAOB. Peakimy OKUCIIEHMs U IPUCOCIUHEHUs AlIbJIETUI0B.
KauecTBeHHBIE peaky Ha aJIbJETUBIL.

Kap6onoBeie kucnorel. KapOokcunpHas rpymnma (kapOokcorpymnmna). M3omepus u HOMeEHKIaTypa
KapOOHOBBIX KUCIOT. OHOOCHOBHBIE TMpeAeNbHbIe KapOOHOBBIE KHUCIOTHI. [lodyueHne OJHOOCHOBHBIX
MPeJeNIbHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA OJHOOCHOBHBIX IpENEIbHBIX KapOOHOBBIX
KHCI0T. MypaBbrHas KUCIO0TA. YKCYCHas KMCI0Ta. ALIETaThI.

Cnoxusle 3¢upsl u xupbsl. Homenknarypa. IlonmydeHue, XuMHUUECKHEe CBOMCTBA CIOKHBIX 3(UPOB.
Peakuus srepudukanuu. lllenounoit ruaponus ciaoxHoro 3¢upa (OMbIICHHE).

XKupsl. TBepasie KUPHI, KUAKUE )KUPbl. CHHTETHUECKHE MOIOIINE CPENICTBA.

VYrnesonbl. Monocaxapunel. ['moko3a. @pykrosza. Onurocaxapusl. Jucaxapuasl. Caxapo3a.
[Tonucaxapunel. Kpaxman. ['nmukoren. Peakuus nonukonaeHcanuu. KauecTBeHHas peakuusi Ha Kpaxmad.
Hemnmonosza. Auerniinenitonosa. Knaccudukaius BOIOKOH.

A3oTcoaepxaiiue Oprannyeckue coefuHeHus (64)

A3zoTconepkalie opraHuueckue coeAuHeHus. AmuHbl. AmuHorpynmna. AHuinuH. [lonydyeHue u
XUMUYECKHE CBOWCTBAa aHWIMHA. AMHUHOKHCIOTHL. M30Mepus W HOMEHKIAatypa. bumonsipHbId HOH.
[lentuanas (amugHas) rpynmna. Ilentunnas (amuaHas) cBA3b. XUMHUYECKHE CBOWCTBA aMHUHOKHCIIOT.
Ilernrunasl. ITomunentuael. I mumuH.

Benku. Ctpykrypa 06e1K0BOI MOJIEKYIIHI (IEpBUYHAS, BTOPHYHAS, TPETUYHAS, YSTBEPTHYHAS).
XuMHu4decKue cBoicTBa 0enkoB. JleHaryparust U ruapon3 0enkoB. L[BeTHbIC peakiinyu Ha OEIKH.
A3zotconepxamue rerepouukianyeckue coeauHeHus. [lupunmu. Iluppon. IMupumuaun. [lypus.

A30THUCTBHIE OCHOBAHMUS.



HYKJ'ICI/IHOBI)IG KHCJIOTHI. HyKJ'IeOTI/II[I)I. KOMHJ’IGMGHTapHI)Ie a30TUCTHIC OCHOBAHMA.

Xumusd u 370poBbe yesnoBeka. apmakomorndeckass XUMus.

Xumus moJimmMepoB (64)

[Tonmnmepsl. Crenens noaumepusaund. Monomep. CTpyKTypHOE 3B€HO. TepMOIUIacCTUYHBIE TOJUMEDBI.

Crepeoperysipabie nonuMepsl. [lomuatmien. [Homunponunen. [onurerpadTopaTuieH.

TepMOpeaKTI/IBHBIe IMOJIMMEPHEI. CDGHOJ'IO(bOpMaJ'IBI[eFI/II[HHC cmodnsl. I[Inactmaccer. deHomnacTsl.

Awmunorutactsl. [lenonnactel. [Tpupoausiii kayuyk. Pesuna. 360uut. CHHTETHYECKHE KayUyKH.

Cunrernueckue BosiokHa. Kanpon. JlaBcan.

JdemoncTpanuu.

OO0pa3ibl OpraHuYecKuX BELIECTB U MaTepralioB. Mozeln MOJIeKyJI OpraHM4eCKHUX BEIIECTB
OTHoOLIEHNE aJTKaHOB K KUCJIO0TaM, I1ieJ04YaM, pacTBOpY IepMaHraHaTa Kajius 1 OpoMHOMN BOJIE.
Mogenu MOJEKyJl TOMOJOrOoB M H30MepoB. llomydeHue anerumineHa KapOWIHBIM CIOCOOOM.
B3anmopeiicTBue aretuieHa ¢ pacTBOPOM I€pMaHraHata Kajauss U OpomHOUM Bomoi. ['openwme
aneTwieHa. Pa3nojkeHune kayuyyka IpH HarpeBaHUU U HCHBITAaHHE MPOAYKTOB Pa3lIOKEHUS.
3HaKOMCTBO C 00pa3laMH KaydyKoOB.

benzon xak pactBopurens. ['openue 6enzona. OTHoIEeHNEe OeH30/1a K OpPOMHOM BOJIE U PacTBOPY
nepmaHrasata kanusa. OKHuciaeHue Tojryosa

PacTBOpeHnE B alleTOHE pa3InYHbIX OPraHUYECKUX BEIECTB.

OO0pa3upl MOIOIUX U YUCTALINX CPEJICTB.

O6p33HH I1acTMacC, CMHTCTHUYCCKUX KaYUYYKOB U CUHTCTHUYCCKHUX BOJIOKOH.

JlabopaTopHble ONBITHI.

1
2
3
4
5.
6
7
8
9

W3zrorosnenue Moieneit MoKy yTiaeBOJOPOIOB
O3nakomiieHHEe ¢ 0Opa3iamu MpOAyKTOB HepTenepepadoTKu
Oxkwuciienne MeTaHas (dTaHans) okcuaoMm cepedpa(l).
Oxkwuciienne MeTaHaIs (dTaHas) THAPOKCHIOM Men(2)
PacTBOpHMOCTB KHPOB, JOKA3aTENbCTBO UX HENPEAETBbHOIO XapaKTepa, OMbUICHUE KHUPOB.
CpaBHeHHE CBOMCTB MbIJIa M CHHTETUYECKUX MOIOIINX CPEICTB
CBoiicTBa TIFOKO3BI KaK aJIbETUAOCTHPTA.
B3aumMoneiicTBre caxapo3bl ¢ THAPOKCHIOM KaJbIIHs.

HpI/IFOTOBHCHI/Ie KpaxXMaJIbHOT'O KHCﬁCTCpa 1 B3aUMOJICHCTBHUE C MOOOM.

10. I'maponu3 Kpaxmara.

11. O3nakomiieHHE ¢ 00pa3aMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

12. IIBeTHBIEC peakuu Ha OEIKU

13. CpoiicTBa KanpoHa.



IIpakTH4eckne padboThI
1. « [Tomydenue 3TuIEHA U ONBITHI C HUMY.
2. «IlonyuyeHue u cBOMCTBA KAPOOHOBBIX KHCIOTY.
3. «Perenne 3KCIEpUMEHTATBHBIX 33/1a4 HAa PACIO3HABAHUE OPTaHMYECKHUX BEIIECTBY.

4. «Pacrio3HaBaHHeE IIJJACTMACC U BOJIOKOHY.

Coaep:kanue y4eOHOro npeaMera
l1kaace (33u; 14. B HeOEIIO)

Teopernuyeckue ocHOBbI Xumun (194 +14)

Baskueiinmue xXuMmuyecKkue MOHATHS U 3aKOHBI (44)

Xumuyeckuil a3nemMeHT. AToMHbIN HOMep. MaccoBoe uncio. Hyknuael. Paguonykinuasl. M30Tons.
3aKOH COXpaHEHMsI MacChl BEILIECTB. 3aKOH COXPAHEHHUs U IpeBpalieHus sHepruu. Jledekr Macchl.
[Tepuoanueckuii 3aKoH. DnexkTpoHHas koHburypauus. ['paduyeckas snekrponnas Gopmyna.
Pacnipenenenne 3JeKTpOHOB B aTOMax 3JIEMEHTOB MaJIbIX M OOJIBIINX EPUOIOB, S-, P-, d- 1 f —anemeHTsI.
JlanTanounapl. AKTUHOUBI. ICKYCCTBEHHO MOTyUEHHBIE 3JIeMEeHTHI. BaneHTHoCTh. BajgeHTHbie
BO3MOKHOCTH aTOMOB. BOIOpOIHBIE COETMHEHHUS].

Ctpoenue BemecTBa (34)

Nonnas cBs3p. KoBaneHnTtHas (mossipHas U HEMOJSpHAs) CBA3b. DIeKTpoHHas (hopmyna. MeTaminueckast
cBs13b. BomopoaHas cBs3b. [ mOpuansanus aToMHbIX opouTaneid. Kpucraiisl: aToMHbIE, MOJIEKYISIPHBIE,
WOHHBIE, METAJNTHYeCKue. DieMeHTapHas siueiika. [lomumopdusm. [Tomumopdueie Mogudukanmy.
Annorponus. M3omepus. I'omonorus. XuMU4eCcKuil CHHTES.

Xumnueckue peakunu (34)

OKHCIUTENBHO — BOCCTAHOBUTEINIBHBIE pEAaKLIUU. Peakiinn pas3iioKeHns, COEIMHEHNS, 3aMEILIECHNUS,
oOMeHa. DK30TepMHUECKHE U HI0TepMUYecKue peakinu. O0paTuMble U HEOOPATUMBIE PEaKIUU.
TennoBoii a3 ekt peaknuu. 3akoH ['ecca. TepmoxuMuueckue ypaBHeHHs. Termora 00pa3oBaHusI.
Tenmnota cropanusi. CKOPOCTh XMMUYECKOUN peakini. AKTUBUPOBAHHBIN KOMILUIEKC. 3aKOH JEUCTBYIOIINUX
Mmacc. Kunetnueckoe ypaBHenue peakiuu. Karanus. Katanuzatop. Maru6urop. I'oMmoreHHsli 1

reTeporeHHeli katanu3. Karanutudyeckue peakuuu. Xumudeckoe pasHosecue. [Ipunnun Jle larense.

PacTBopsI (54)

JucnepcHbie cuctemsl. [’ pyOoaucnepcHble CHCTEMBI (Cy3MeH3UU U 3MYbcrn). Kolongabie pacTBOphI
(3051). A3po3oau. CiocoObl BeIpakeHUsI KOHIEHTPALMU pacTBOPOB. MossipHas KOHUEHTpalus
(MOJIAPHOCTB). DIEKTPOIUTHI. DIIEKTPOIUTHIECKas quccormaus. Crenenp nuccormanui. Koncranra
nuccouuanuu. Bomopoasslil mokasarens. Peakiuu nonHoro oomMena. ['Mapoian3 opraHuuecKrx BEIIecTB.

I'mpponus cosen.



DJIEKTPOXMMHYeCKHe peakuuu (449)

DIIEKTPOXUMUYECKHUE Peakinu. [ albBaHUUECKUI dTIEMEHT. DNeKTpoabl. AHoA. Katon. AKKyMysTop.
TomIMBHBIN 37€MEHT. DNEKTPOXUMHUS. Psii cTaHIapTHBIX 3JIEKTPOAHBIX MOTeHIMaN0B. CTaHAApTHBIE
ycioBus. CTaHAapTHBINA BOJOPOAHBIN NoTeHIMal. Koppo3us MeTamios. XumMudeckas v
ANEKTPOXUMHUYECKAsE KOPPO3Usl. DIEKTPOJIN3 BOJHBIX PACTBOPOB U PACILIABOB.

Heoprannueckasi xumus (114)
Metaniabl (64)

CrniocoObI mosryueHust MeTayuioB. Jlerkue u Tsokénbie MeTasuibl. JIErKoMIaBKUe U TYTOIUIaBKHE METAJUIbI.
Merammueckue  anemenTsl  A- u b-rpynn. Menp. [lunak. Turan. Xpowm. JKeneso. Hukens. [InaTtuna.
CmnaBebl. Jlerupyromnue no6asku. Uépusie metasuibl. [[BeTHbie meTambl. UyryH. Ctans. JlerupoBaHHbIe
ctaynu. OKcuapl ¥ THAPOKCUIBI METAIIIIOB.

Hemeranibl (54)

[Ipocteie BemecTBa — HeMeTaiwibl. Yriiepoa. Kpemuwuit. A3zot. ®ocdop. Kucnopon. Cepa. @rop. Ximop.
Kucnorueie okcuasl. Kucnopoaconepxamue kucinotsl. CepHas kuciiota. A30THas kucioTa. BogopoaHbie
COEJIMHEHUS] HEMETAJUIOB.

I'enernueckas CBsA3b HEOPraHMUECKUX U OPraHUYECKUX BEIIECTB.

XuMuse 4 )KU3Hb (24)
XUMHUYECKasi MPOMBILUIEHHOCTb. XUMHUYECKas TEXHOJOTUs. XHUMHKO TEXHOJOTHUYECKHE MPHUHIIUIIBI

MIPOMBIIJIEHHOT'O MOJy4eHUs MeTaiuioB. YepHas Metamnyprus. [IponsBoactso duyryHa. J/loMeHHas neyb.
Arnomepanus. [IpousBoactso cranu. KuciaopoaHslii koH BepTep. be3oTxonHoe mpon3BoACTBO. XUMUS B
obiTy. [lponyxTsl mutanus. beiToBas xumus. OTnenouHsle MaTepuaibl. JIekapcTBEHHBbIE IMpenapaThl.
OKOJIOTM4ECKUI MOHUTOPHHT. lIpenensHo nonycTuMble KOHIIEHTPALHH.

JdemoncTpanmu.

Mosien MIOHHBIX, ATOMHBIX, MOJIEKYJIIPHBIX U METANINYECKUX KPUCTAIUIMUECKUX PEHIETOK.

Monenu MOIeKyJ1 '30MEPOB ¥ TOMOJIOTOB

Pa3znuyHble TUIBI XUMUYECKUX peaKLUii, BUAECOONBITHl 10 OPraHUYECKON XUMUHU.

OO0pa31pbl METaIOB U UX COEIMHEHUH, CIIJIaBOB.

B3anmopeiicTBre METAIIIOB € KUCIOPOIOM, KUCIIOTaMH, BOJIOH.

Jloka3zaTenbcTBO aM(pOTEPHOCTH AIFOMUHHUS U €TI0 THUIPOKCUIA.

B3anmopeiicTBue Menu 1 kene3a ¢ KHCIOPOJAOM; B3aUMOJICUCTBUE MEAM U Kelle3a C KUCIOTaMHU

(cepHast, comnsiHas).

[Tonyuenue runpokcunos meau (1) u xpoma (L), okcuna meau.

BzaunmopeicTBre OKCHIIOB U THIPOKCHIOB METAJIOB C KHCIOTAMH.

JlokazaTenbcTBO amdoTepHOocTH coequHeHni xpoma(1ll)

OO0pa3ibl HeMeTaJIoB.

Mognenu KpucTallIMYecKuX PeméToK anMasa u rpadura.

[lonyueHne ammuaka M XJOpPOBOAOPOJA, PAaCTBOPEHUE MX B BOJIE, J10KA3aTEIbCTBO KHCIOTHO-

OCHOBHBIX CBOMCTB 3TUX BEIIECTB.

e (CxuraHue yrisi M cepbl B KUCIOPOJE, ONPENEIECHNE XUMUYECKUX CBOMCTB MPOLYKTOB CTOpPaHUSI.
B3aumopeiictBue ¢ Menpl0 KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI, KOHLEHTPUPOBAHHOU H
pa30aBIICHHON a30THOM KUCIIOTHI.

e OOpa3ipsl cpesicTB OBITOBOM XUMHH, HMHCTPYKLUU IO UX IPUMEHEHHIO.



JlabopaTopHble ONBITHI.
1. W3yueHwe BAMSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMUYCCKHUX PEaKIUit
2. Ompepenenue peakiuy CPeIbl YHUBEPCATLHBIM HHIUKATOPOM.
3. T'maponus coneii.

IIpakTnyeckue padoTnl
1. IlpuroTtoBneHue pacTBOPOB C 3aaHHOI MOJISIPHON KOHILIEHTpALUE».
2. PemieHune 3KciepMMEHTAIBHBIX 3a/1a4 110 TeMe «MeTaibh»
3. Pemrenune 3kcniepUMEHTANBHBIX 33134 10 TeMe « HemeTaisn



Tadauua cogep:xkanusi yueOHoro npeamera « Xumusa» 11 kiaace.

Pasnennl, TeMbl Koa- | Koa- | Koa-so | Koa Monayab «YpouHasi
BO BO NpPaKT. | -BO AesiTeJILHOCTbY padoyei
4acoB | KOHTpP. | pabdor | mpo nporpammbl «Bocniuranue»
pabot eKTO
B
[ToBTOpenue kypca xumuu 10 1 - - - Peanuzanust mikoJbHBIMU
KJjlacca nearoraMy BOCIIUTATEILHOTO
NOTEHIMAa ypoKa
Pa3znen Ne 1. 19 - - 1 | mpeanonaraet
Teoperuueckue OCHOBBI Cleyroliee:
XUMMHU * MOOYXICHHUE IITIKOJILHUKOB
Tema 1.1 Baxueiimme 4 - -- coOroAaTh Ha YPOKe
XUMHUYCCKHE TOHATHS U OOIIETIPUHSATHIE HOPMBI
3aKOHBI MOBE/ICHUs, TIPaBUiia OOIICHUS
Tema 1.2 Crtpoenue 3 - - CO cTapuuMu (YUYUTEISIMU) U
BeIlleCTBA CBEPCTHHUKAMH (IIKOJIbHUKAMH),
Tema 1.3 Xumundeckue 3 - - IPUHIMIBL y4eOHON
peakuuu JUCHUIIJIINHBI 1
Tema 1.4 PacTtBOpBI 5 - 1 caMmoopranusanuu;
* IPUBJICUCHUE BHUMAHUS
Tema 1.5 4 1 ) IIKOJIbHUKOB K IIECHHOCTHOMY
OIEKTPOXUMHIECKHE ACIEKTy U3y4aeMbIX Ha ypOKax
peaKiii SIBJICHUH, OpTaHU3alUs UX
Paznen Ne 2. 11 - - 1| pa6otsi ¢ momyuaemoii Ha ypoke
Heopranuueckasi Xumusi CONMATBHO 3HAUUMOI
Tewma 2.1 MeTamib 6 - 1 unQopMmameil —
Tema 2.2 Hemeraibt 5 1 1 WMHUIMUPOBAHUC €€
00Cy>XJIeHUs, BBICKa3bIBAHUS
Pa3znen Ne 3. Xumus u 2 - - 1

/KHU3HDb

YYaIIUMHCS CBOETO MHEHUS 10
€€ TIOBOJY, BBIPAOOTKH CBOETO K
HEll OTHOIIICHUS;

* CITOJIb30BaHUE
BOCIIUTATCILHBIX BO3MOKHOCTEH
coJiepaHus y4eOHOTO
npeaMeTa uepe3 JEMOHCTPALIUIO
JETSAM TTPUMEPOB
OTBETCTBEHHOT'0, TPAXKJIAHCKOTO
MTOBEJICHUS, TIPOSIBIICHHS
YEJIOBEKOIFOOHS U
T00pOCEPICUHOCTH, Uepe3
110J100p COOTBETCTBYIOIIUX
TEKCTOB JIJIs1 YTCHUSI, 3a71a4 ISt
pelIeHus, mpoOIeMHBIX
CUTYaIUi 111 00CYXKICHUS B
KJIacce;

* MPUMEHEHHE Ha YPOKE
MHTEPAKTUBHBIX ()OpM pabOThHI
YYAIUXCs: UHTEIUICKTYaTbHBIX
UTp, CTUMYJIUPYIOLIUX
MO3HABATEIIBHYIO MOTHUBAITHIO
LIKOJIbHUKOB; TUCKYCCHI,
KOTOPBIE JAIOT yJalTuMCs




BO3MO>KHOCTb IPUOOPECTH OMBIT
BEJICHUS KOHCTPYKTUBHOTO
JIMaJiora; rpynmnoBoi paboThl
win paboThl B apax, KOTOPhIE
y4aT MKOJbHUKOB KOMaHIHOM
paboTe 1 B3aUMOJICHCTBUIO C
JIPYTUMU JETHMU;

* BKJIFOUEHHUE B YPOK UTPOBBIX
IpoLeayp, KOTOpbIE TOMOTratoT
nojJiepKaTh MOTUBALUIO JIeTEH
K MOJyYEHUIO 3HAHUM,
HaJa>XMBaHUIO MO3UTUBHBIX
MEXJITMYHOCTHBIX OTHOIIICHUH B
KJIacce, IOMOTakoT
YCTaHOBJICHUIO
no0poxenarenbHON aTMochepsl
BO BpEMS yPOKa;

* opranu3zanus medgcraa
MOTHUBHUPOBAHHBIX U
3pYIMPOBAHHBIX YUAIIUXCS HAJ
WX HEYCIIeBAIOIUMU
OJIHOKJIACCHHKAMH, JaOLIEro
IIKOJIbHUKAM COITUATIBHO
3HAYUMBINA OMBIT
COTPYHUYECTBA U B3aUMHOMN
MIOMOIIIY;

* HHUITUUPOBAHHUE U TMOJIEPIKKA
UCCIIEN0BATEIbCKOU
JIeSATeTLHOCTH MKOJLHUKOB B
paMKax peann3alnud UMH
WHJIMBHUIYATbHBIX U TPYIOBBIX
HCCJIE0BATEIbCKUX MPOEKTOB,
YTO JIACT IIKOJIbHUKAM
BO3MOXHOCTb ITPHOOpECTH
HaBBIK CAMOCTOSATEILHOTO
pelIeHus: TEOPETUYECKOU
poOJIEMBbI, HABBIK
TeHepUPOBAaHUS U OPOPMIICHUS
COOCTBEHHBIX HJCH, HaBBIK
YBaKUTEIBHOTO OTHOIIEHUS K
qyKHM HJIesIM, 0(DOPMIICHHBIM B
paboTtax Ipyrux
HccenoBaTeneii, HaBBIK
myOJIMYHOTO BBICTYTICHUS
nepes ay JMTOpUeH,
apryMEHTHUPOBAaHUS U
OTCTaMBaHUA CBOEH TOUKHU
3pEHHsL.

Bcero

33




IInanupoBanue ypokoB xumuu B 11 Kkaacce

Ne Tema ypoka Koun-
ypoka YecTBO
4yacoB
1 [ToBTOpenue kypca xumuu 10 kimacca. 1
Pasznen Ne 1. Teoperuueckue ocHOBbI xumum (19 u)
Tema 1.1 Ba:kHeliline XMMHYeCKHE MOHATHUS U 3aKOHBI (44)

2 Xumnyeckuit anemenT. Hyknunapl. U3otonsl. 3aKOHBI COXpaHEHHsI MACChI U 1
SHEPIUU B XUMHH

3 [Tepuonnueckwuii 3akoH. Pacnipenenenue 37eKTpOHOB B aTOMaxX 3JI€MEHTOB Malbix U | 1
OO0JIBIINX EPUOJIOB.

4 [TonoxeHue B NEpUOJUUECKOM CUCTEME BOJIOPO/a, TAHTAHOUIOB, aKTUHOUIOB U 1
HCKYCCTBEHHO IIOJYUEHHBIX 3JIEMEHTOB

5 BaneHTHOCTB U BaJleHTHbIE BO3MOXHOCTH aTOMOB 1

Tema 1.2 Crtpoenne BemectBa (34)

6 OcHoBHbIE BUABI XUMUYECKOH CBsI3U. MIOHHAs M KOBaJIEHTHAs CBS3b. 1
Mertaindeckas cBsi3b. BoopoiHast cBs3b.

7 [IpocTpaHCcTBEHHOE CTPOCHUE MOJIEKYII. 1

8 Crpoenue kpuctamios. Kpucrammmueckue pemérku. [Ipuunabsl MHOroo0pasus 1
BEIIECTB

Tema 1.3 Xumuueckue peaxkuunu ( 34)

9 Knaccugukarms XuMHUeCKUX peakiui. 1

10 .CxopocTtb xumuueckux peakuuii. Karamus 1

11 XHMMHYECKOE PABHOBECHE U YCIIOBUS €TI0 CMELIEHUS 1

Tema 1.4 PactBopsI (54)

12 JlucriepcHble CUCTEMBI 1

13 CriocoObI BhIpa)KE€HUSI KOHIIEHTPAIUU PacTBOPOB 1

14 IIpakTnyeckas padora Nel «IIpuroroBieHue pacTBOpoB C 3aJaHHON MOJISIPHON 1
KOHIIEHTpaLUeiD».

15 OnexTponauTHyeckas qucconuanus. Bogopoanslil mokasatens. PeakuinoHHoro 1
oOMeHa.

16 [Muaponu3 opraHUYeCKUX M HEOPTaHUIECKUX COCTMHECHUM. 1




Tema 1.5 DuekTpoxumudeckue peakuun (44)

17 XUMHUYECKHUE UCTOUHUKH TOKA. Psi1 CTaHAAPTHBIX 3J€KTPOIHBIX MOTEHIIUATIOB

18 Koppo3zus MerannoB u e€ npeaynpexiacHue.

19 DIeKTPOIH3

20 KonTpoasHnas padora Nel no teme «TeopeTnueckue OCHOBBI XUMUM)

Paszpnen Ne 2. Heopranmueckas xumus (144)
Tema 2.1 Metanbl (64)

21 OO6m1as XxapakTeprucTHUKa M CTIOCOOBI MOTYYEHUST METaJLIOB.

22 00630p METAULTUYECKUX JIEMEHTOB A- 1 b-rpymm

23 Menp. Huuk. Turan. Xpom. XKenezo. Hukens. [Inatuna

24 CruiaBbl METaIOB .

25 Oxcupl ¥ THAPOKCH]IBI METAJLIIOB.

26 IMpakTnyeckas padora Ne2 «PemeHne sKCepuMEHTaIbHBIX 33J1a4 10 TEMe
«MeTtayb.

Tema 2.2 Hemetasuibl (54)

27 00630p HemeTaioB. CBOKCTBA M MPUMEHEHHE BOXKHEHIIIMX HEMETAJLIOB.

28 OO11as XxapakTeprCcTUKa OKCHUIOB HEMETAJNIOB M KUCIOPOACOAECPKAIIUX KUCIOT.
OxucauTenpHble CBOMCTBA CEPHOM 1 @30THON KUCIOT. BoopoaHble coeIMHEHUS
HEMETAJIJIOB.

29 I'enernyeckas CBsA3b HEOPraHMUECKUX U OPraHUYECKUX BEIIECTB.

30 IMpakTnyeckas padora Ne3 «PenieHne 3KCrIepUMEHTAIbHBIX 33/1a4 110 TEME
«Hemeraiuiby.

31 KonTpoabsnast padora Ne2 no teme «Heopranndeckast XUMus»

Pa3nen Ne 3. Xumus v Ku3Hb (24)

32 XuMUS B IPOMBINIIEHHOCTH. [IpUHITUIBI XMMHUYECKOTO MPOU3BOACTBA. XUMHUKO-
TEXHOJOTMYECKHE MPUHIIUIBI IPOMBIIUIEHHOTO MOJIYYEHHUS] METAJUIOB.
[Tpon3BOJICTBO YyTryHA U CTAJIH.

33 Xumus B ObITYy. XUMUYECKasi IPOMBIIIUICHHOCTh M OKpYIKaromias cpeaa

HToroBblii ypok mo kypcy xumuu 11 kiacca
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