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IosicHUTEJIbHASA 3aMUCKA
PabGouas mnporpamma mo xumuu s yudammxcs 10-11 xmaccoB oO0mieoOpa3oBaTenbHBIX
yupexJeHuil paspaboraHa Ha ocHOBe DenepanbHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero obmero oOpa3oBaHuUs, MPUMEPHOH MpPOTrpaMMbl CPEeJHEro OOIIEro oOpa3oBaHUS MO XUMHH
(mpotokon ot 28 wmrona 2016 r. Ne 2/16-3), paboueld mporpaMMbl Kypca XHMHH,pa3pabOTaHHON K
yueOHukam aBTopoB I'. E. Pymsutuca u @. I'. ®enpamana ans 10-11 kmaccoB 00mieo0pa3oBaTenbHBIX
opranuzanuii. ApanaceeBa M. H. M.: IIpocBemenne, 2020r.

IIporpamma paccuntana Ha 68 4 ( 2 4 B He/eJ110).
N3ydyeHne XxuMUU Ha ypOBHE CPEAHETO OOIIeTr0 0Opa30BaHMS HAMPABICHO HA JOCTHUKCHHE CIETYIOIIUX
HeJIei:

® OCBOCHHME 3HAHMH O XWMHUYECKOU COCTaBJ'IHIOH_[eﬁ €CTECTBECHHO -HaquOﬁ KapTUHbI MHpa,
BaXKHEHUIITUX XUMHICCKHUX IMOHATHAX, 3dKOHAX U TCOPUAX;
® OBJIAICHUC YMCHUAMH IIPUMCHATH IIOJIYYCHHBIC 3HaHHUA JIA 00BACHEHUS paSHOO6paSHBIX

XUMHUYCCKUX SBJICHUM U CBOMCTB BCIICCTB, OLICHKU POJIM XUMUHU B PA3BUTHU COBPCMCHHBIX TEXHOJIOTHI U
IMOJIYYCHHNH HOBBIX MaTCPHAJIOB;

° Pa3BUTHC TI03HABATCJIIBHBIX HMHTCPECOB U HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B Imponecce
CaMOCTOATCIIBHOI'O HpI/IO6pCTeHI/I$I XHMHYCCKUX 3HAHHM C HCHOJIb30BAaHHUEM Pa3siIM4YHbIX HCTOYHHUKOB
PIH(bOpMaI_[I/II/I, B TOM YHUCJIC KOMIIbBIOTCPHBIX

. BOCIIUTAaHUE YOEKIEHHOCTU B MO3UTUBHOM POJM XUMHM B XKU3HU COBPEMEHHOIO OOIIECTBa,
HE00X0AMMOCTH XMMHUYECKH IPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBbIO U OKpY’Karolliel cpese;
. NpPUMEHEHHE TIOTYYEHHBIX 3HAHUH W yMEHHWH i 0e30IacHOTO HCHOJIb30BAHUS BEIECTB U

MaTepUuajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJACTBE, DPELICHUS NPAKTHUECKUX 3a7ad B
MOBCETHEBHON KW3HM, TMPEAYNPEKACHUS SBICHUM, HAHOCAUIUX BpPEI 3J0POBBI0 UEJIOBEKA W
OKpY>Karoleu cpene.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA

Cpennee obOmee oOpa3oBaHME€ — 3aKIIOUMTENbHAs CTyMeHb oOmero obpa3oBanus. CopepikaHue
cpenHero o6iero 06pa3oBaHus HAPABIECHO HA PEUICHHE CISIYIOIINX 3a/1a4:

* 3aBepIIeHUE 0011e00pa30BaTeIbHON MOATOTOBKU B COOTBETCTBUHU ¢ 3aKOHOM «O0 oOpazoBanuu B PDOy;
* peanuzanus  OpeanpodeccHoHanbHOro  o0mero o0Opa3oBaHUs, MO3BOJSIOIIEIO  00ECHeYUTh
MIPEEMCTBEHHOCTH 00111eT0 1 MPodheCcCHOHATHFHOTO 00pa30BaHuUs.

Baxuelimeld 3amauelt oOydeHMs Ha HSTame IOJYYEHHUS CpelHero oOmero oOpa3oBaHUS SBISETCS
MO/ITOTOBKA O0YyYaromMxcsi K OCO3HAaHHOMY BbIOOPY JalibHEHIIero >ku3HeHHoro myTH. OOydaromuecs
JOJDKHBl CAMOCTOSITENIBHO HCIIOJIb30BaTh MPHOOPETEHHBIH B IIKOJE OMNBIT JESATEIBHOCTH B pPEalbHOI
KHU3HH, 32 paMKaMH y4eOHOro rnpoiiecca. [ 1aBHble 1eu cpeiHero o0niero oopa3oBaHus COCTOSAT:

* B (DOPMUPOBAHMU LIEJTOCTHOTO NPEACTABICHUS O MHUpPE, OCHOBAHHOIO Ha NMPUOOPETEHHBIX 3HAHUSX,
YMEHHUSX U CIIOC00aX JAESTeIbHOCTH;

* B IPUOOPETEHUH OIbITa TO3HAHUS, CAMOIIO3HAHUS, PA3HOOOPA3HOI e TETbHOCTH;

* B [IOATOTOBKE K OCO3HAaHHOMY BBIOOpY 00pa3oBaTeabHON U MPOo(eCCHOHATBHONW TPAEKTOPHH.
Oco6eHHOCTBI0 00yueHHMs] XUMHM B CpeIHEH WLIKoJie SIBJISETCS ONopa Ha 3HAHUs, IMOJyYEHHbIE IPH
M3y4eHUH XUMHU B 8—9 Kilaccax, X paciuiipeHue, yriryOleHne u CHCTeMaTH3alHsL.

B wusydenum kypca xumuM OojblIas poOJib OTBOAUTCS XHUMHYECKOMY OHKCIEPUMEHTY, KOTOPBIH
MNpEaACTaBJICH MPAKTUYCCKUMU pa6OTaMI/I, J'Ia60paTOpHI)IMI/I OonplITaMM W JACMOHCTpPAllMOHHBIMU
sKcnepuMeHTaMu. OUeHb BaKHBIM SIBIISIETCSI COOJIIO/IEHUE MTPAaBUJI TEXHUKU 0€30MacHOCTH MpH paboTe B
XUMHUYECKOH JTabopaTopuu.

B kadecTBe 1IEHHOCTHBIX OPHUEHTHPOB XMMHYECKOTO 0Opa30BaHHUs BBICTYHAIOT OOBEKTHI, MU3ydYaeMble B
Kypce XMMHH, K KOTOPBIM Y 00y4aronuxcst popMupyeTcs IEHHOCTHOE OTHOILIEHUE.

OcHOBY MO3HaBaTeIbHBIX [IEHHOCTEH COCTABIIAIOT HAYYHbIE 3HAHUS U HAyYHbIE METO/Ibl TIO3HAHUS.
PasBuTre 1O3HABATEIBHBIX HECHHOCTHBIX OpPUCHTALUMHU COJACPIKAHHA KypCa XHMHUH IIO3BOJISCT
c(OpMHPOBATE:

* YBOKUTEILHOE OTHOIIIEHHE K CO3UIATEILHOMN, TBOPUYECKOH e TEILHOCTH;

* MIOHUMaHKHE HEOOXOAUMOCTH 3710pOBOT0 00pa3a KHU3HH;

* MOTpeOHOCTh B O€3yCIOBHOM BBIIIOJHEHHH TIPAaBWJI 0E30MacHOTO WCIIOJNIB30BAaHMUS BEHIECTB B
MOBCEIHEBHOM KU3HU;

* CO3HATEJIbHBINA BBIOOP OyaymIel mpodecCHOHATBHOU IeATeTLHOCTH.



Kypc xumun oGnamaer BO3MOXKHOCTAMHU 751 (POPMHUPOBAHUS KOMMYHUKATUBHBIX IIEHHOCTEH, OCHOBY
KOTOPBIX COCTaBIISIOT MPOIECC OOIIEHUSI M TPAMOTHAS Pe4b, CIIOCOOCTBYIOIIIHE:

* IPaBUJILHOMY HCITIOJIb30BAHUIO XUMUYECKOW TEPMUHOJIOTHH;

* Pa3BUTHUIO MOTPEOHOCTH BECTH IUAJIOT, BHICIIYIIMBATh MHEHUE OIMMOHEHTA, y4aCTBOBATh B TUCKYCCHH,

* Pa3BUTHUIO CITIOCOOHOCTHU OTKPBITO BhIPAXkKaTh U apryMEHTUPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHHUSI.

Onucanue mecra yuedHoro npeamera B yueonom miiane MbOY «Oiicxapekas CLI Ne3» no
yueOHOMY npeaMeTy « XuMUs».

Pabouas nporpamma k ydeOHukam aBTopoB I'. E. Pymsutnca u @. I'. ®enpamana mis 10-11 knaccos
0011e00pa3oBaTeIbHBIX OpPTaHU3AIMA pa3padoTaHa B COOTBETCTBUHU C ba3MCHBIM Y4eOHBIM TUIAHOM JIJIs
CTYIIEHH cpeaHero oomero obpazoanus. Xumus u3ydaercs ¢ 10 mo 11 kmaccel. Obmiee yucio ydeOHbIX
4acoB 3a 2 roja o0yuenus — 68, u3 Hux 34 (1 g4 B Hepenio) B 10 kinacce, 34 (1 1 B Henenmo) B 11 kiacce.
OcCHOBHBIMU TPOOJTIEMaMHU XUMHUHU SIBIISIFOTCSI M3YYEHHUE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTU HX
CBONCTB OT CTpPOCHHS, KOHCTPYUPOBAHHUE BEIIECTB C 3aJaHHBIMM CBOMCTBaMHU, HCCIEIOBAHUE
3aKOHOMEPHOCTEH XMMUYECKUX MPEBpAllleHU U MyTell yrnpaBieHUs UMH B LENSAX MOJTYyYCHHs BEIIECTB,
MaTepHuajoB, SHEPTUU

Kypc 10 kmacca 3HaKoMHT OOy4arommxcs CO CTPOCHHEM, XUMHYECKUMH CBOICTBamH,
0COOCHHOCTSIMH CIIOCOOOB MOTYYEHHS M 00JIACTIMU MPUMEHEHUS! OPTaHUYECKUX COeIMHEHUH.

3aBepmurtenbHbiid dTan (11 kimacc) HampaBieH Ha 0000IICHHE, PACIIMPEHUE UMEIONIMXCS 3HAHUM
IIKOJILHUKOB IO YETHIPEM BBIIICHA3BAHHBIM OJIOKAM W HM3yueHue MIToro Omoka XUMHS U KHU3HB,
MIPU3BAHHOTO /1aTh BHIMTYCKHUKAMU MTPUKJIAHBIC 3HAHUS U YMCHHUS.

2. Illnanupyemble pe3yjbTaThl H3YYeHUS Y4eOHOI0 npeaMeTa « XuMHI»:
B pe3ynbrate u3yuenusi yaeOHOro npeamera « XuMusi» Ha ypOBHE CPEIHET0 0011ero o0pa3oBaHMUs:
BbinmyckHUK HayuHMTCS:

® pacKkpbIBaTh Ha MPUMEPAX POJIb XMMHUU B (DOPMUPOBAHUU COBPEMEHHOUN HAay4yHOW KapTUHBI MUpa
U B IPAKTUUYECKOH €ATEIbHOCTH YEJIOBEKA;

e JIEMOHCTPUPOBaTh Ha MpPUMEpaxX B3aUMOCBI3b MEXKIYy XMMHEW M APYTMMHU €CTECTBEHHBIMH
HayKaMu;

® pacKpbIBaTh Ha MpUMepax MOJIOKEHUS TeOpuu XuMudeckoro crpoenus A.M. bytieposa;

e noHuUMaTh ¢u3ndyeckuil cmbica Ilepmonnueckoro 3akona JI.M. MenneneeBa M Ha €ro OCHOBE
OOBSACHATh 3aBUCUMOCTh CBOWCTB XMMMYECKHUX 3JIEMEHTOB U OOpa30BaHHBIX HMMH BEILECTB OT
JEKTPOHHOTO CTPOEHUS ATOMOB;

® OOBSACHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIUX MPEACTaBICHUN 00 WX COCTaBe U
CTPOCHUH;

® IIPpUMEHATh IpaBWJIa CHCTEMAaTUYECKOW MEXIYHAPOJHONM HOMEHKJIATypbl Kak CpeAcTBa
pa3nuyYeHus U UJICHTU(UKAIIUU BELECTB [0 UX COCTaBY U CTPOEHUIO;

® COCTaBJIATb MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJbl OpraHMYECKUX BELIECTB KaK HOCHUTEIeH
uHpOpMallUd O CTPOCHUHU BEIIECTBA, €r0 CBOWCTBAX M MPUHAIIECKHOCTH K ONpPEIECICHHOMY
KJIACCy COCIMHEHUN;

®  XapaKTepU30BaThb OPraHMUYECKHE BEILIECTBA IO COCTABY, CTPOEHHUIO U CBOMICTBAM, YCTaHABIMBATH
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEXKy JaHHBIMU XapaKTEPUCTHUKAaMH BEILIECTBA;

® [PUBOJAUTH MPUMEPHl XUMUUYECKUX PEaKIUi, pacCKphIBAIOIINX XapaKTepPHbIE CBOMCTBA TUIIUYHBIX
MPEACTABUTENCH KJIACCOB OPTraHUYECKUX BEIIECTB C IENbI0 UX HIACHTHU(UKAIUU U OOBICHEHHS
00J1acTH MPUMEHEHHUS;

® [IPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX pPEaKIUi Ha OCHOBE 3HAHUU O THUIAX
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX pEeaKIMOHHOW CIIOCOOHOCTH;

® UCMOJB30BaTh 3HAHUS O COCTaBe, CTPOCHUH M XMMUYECKHUX CBOMCTBAX BEILECTB AJIsi O€30MacHOro
IIPUMEHEHHUS B IPAKTUYECKON AESITEIbHOCTH;

® T[PUBOJAUTH TPUMEPHI MPAKTUUECKOTO HCIIOJIB30BAHUS TMPOAYKTOB IMEpepaboTKu HePTH U
MPUPOJHOTO Ta3a, BHICOKOMOJIEKYIISIPHBIX COETMHEHUN (TONMATUIIEHA, CHHTETUYECKOr0 Kay4yKa,
alleTaTHOT'O BOJIOKHA);

® [IPOBOJUTH OMBITHI 110 PACIIO3HABAHUIO OPraHUYECKUX BEILECTB: IJIUIEPHUHA, YKCYCHON KHUCIOTHI,
HEeMNpeJeNbHbIX >KUPOB, TJIIOKO3bI, KpaxMmana, OelIKOB — B COCTaBe MUIIEBBIX MPOIYKTOB H
KOCMETHYECKHUX CPEJICTB;




e BJaNeTh MpaBWJIAMH W TpUEeMaMd Oe30macHOW pabOThl ¢ XWMHUYECKHMHU BEIIECTBAMH H
J1a00paTOPHBIM 000PYIOBAHUEM;

¢ yCTAaHaBJIMBATb 3aBUCHMOCTbH CKOPOCTHU XHUMHUYECKOU pcaknun "W CMCHICHUSA XHUMHUYCCKOI'O
PaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C LENBIO OMPEAETICHNUS ONTUMAIbHBIX YCIOBUNA MPOTEKAHMUS
XUMHUYECKHX TPOIIECCOB;

® [IPUBOJUTH IIPUMEPHI TUAPOIN3A COJIEU B IIOBCEIHEBHOM KM3HU YEIIOBEKA;

¢ [IPUBOJUTH IIPUMCEPBI OKHCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKLII/IfI B mnmpupone,
IMPOU3BOJACTBCHHBIX ITPOLCCCAX U KUBHCACATCIIBHOCTU OPTaHNU3MOB;

® TPUBOJWUTH TPUMEPHl XMUMHUYECCKHX PEaKIHi, PacKPBIBAIOIIMX OOIIWE XUMHUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIIIOB,

® [POBOJUTH pPAcCUeThl HA HAXOXJICHHE MOJEKYJSIPHON (GOpMYIbl yrIeBOIOpOAa MO MPOTYyKTaM
CTOpaHMsl U 10 €r0 OTHOCUTEIILHOW TUNIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €TO
COCTaB;

e BJAJETh MpaBUIAMH 0€30MIaCHOTO OOpAIECHHS C SAKUMH, TOPIOYMMHU M TOKCHYHBIMU BEIIECTBAMH,
cpeacTBaMu OBITOBOW XMMUW;

® OCYWIECTBIISITh TMOUCK XMMHUYECKOH wHHGOpMAlMM IO HA3BaHUAM, HIACHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMyJIaM BEIECTB;

® KPUTHYECCKH OICHHBATh W HHTEPIPETHUPOBATh XUMHUYCCKYI0 HH(OpMAIMIO, COACPIKAIIYIOCS B
COOOIICHUSAX CPEICTB MaccoBOW WHGopManuu, pecypcax HTepHeTa, Hay4yHO-TIOMYJSPHBIX
CTaTbAX C TOYKHU 3PCHUA GCTGCTBGHHO-HayLIHOI\/JI KOPPEKTHOCTU B LCJIAX BBIABJICHUA OILIMOOYHBIX
CyXJIeHUI 1 (HOpPMUPOBAHHS COOCTBCHHOM MO3UIIHH;

® [IPEJCTaBIATh IIYTH PEIICHUS TJIO0aTbHBIX MPOOJIEeM, CTOSANIUX TIEpe]] YeIOBEYCCTBOM:
OKOJOI'MYCCKUX, SHCPTCTUUCCKUX, ChIPHEBLIX, U POJIb XUMHHU B PCHICHUN 3THUX HpO6JI€M.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

® JUUIIOCTPUPOBATh HA MPUMEpPAX CTAHOBJIEHUE W SBOJIOLMIO OPraHUYECKOM XMMHUU KaK HayKH Ha
Pa3IMYHBIX UCTOPUUYECKUX ATAIax €€ Pa3BUTHS,

® JCIOJIb30BaTh METOJbl HAYYHOTO TIIO3HAHUS TIPU BBINOJIHEHHUH TPOEKTOB U  y4eOHO-
UCCIIEIOBATENIbCKUX 3a/lad 0 M3YyYEHUIO0 CBOWCTB, CIHOCOOOB MOJY4YEHHUS U PACIO3HABAHUS
OPraHNU4YeCKHUX BEUIECTB;

® OOBACHATH MPUPOAY U CHOCOOBI 00pa3oBaHUS XMUMHUYECKOM CBS3M: KOBAICHTHOH (TIOJSPHOM,
HETOJISIPHOW), MOHHOM, METAJUIMYECKOH, BOJOPOJHOM — C LEIbI0 ONpPENeNeHUs XUMHUYECKOMN
AKTUBHOCTH BEIIECTB;

® YCTAaHABIIMBATh T'€HETHYECKYIO CBSI3b MEXKIY KJIacCaMH OPTaHUYECKUX BEIIECTB /Il 0OOCHOBAHHUS
NPUHLUINAIBHOW BO3MOXXHOCTH IOJIYYEHUsT OPraHUYECKUX COEAUHEHUM 3aJaHHOIO COCTaBa U
CTpPOCHMUS;

® YCTAaHABIIMBATh B3aUMOCBS3HM MEXAy (pakTamMu U Teopuel, MPUUMHON U CIIEACTBHEM MPH aHAIHU3E
MPOOJIEMHBIX CHUTyalluii W OOOCHOBAaHMM TPHHUMAEMBIX pELICHHH Ha OCHOBE XHUMHUYECKHX
3HAHUH.

3. Cosep:kaHue y4eOHOI0 NpeiMeTa
10 kaace (6849; 24. B HEACIIO)

Teopuss XMMHYECKOro CTPOCHHSI OPraHMYecKuX coequHeHuil. Ilpupona xumuyeckux cessei

Oprannyeckue Beuiectsa. [losBieHne n pa3BUTHE OPraHUUYECKON XMMHUM KaK HAyKH. XMMHYECKOE
CTPOCHHE KAaK MOPSIOK COEIWHEHHsS aTOMOB B MOJIEKYJIE COINIACHO HMX BaJIEHTHOCTH. OCHOBHBIE
II0JIO)KEHUSI TEOPUU XMMHUYECKOTO CTPOEHUsI OpraHuuecKux coeauHeHnii A.M. byrnepoBa. YriepoaHslii
CKEJIET OpPraHu4YecKOW MOJIEKYJbl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCHUMOCTH CBOMCTB BEILIECTB OT
XUMHUYECKOTO CcTpoeHHst Mojekyda. M3omepus um wuzomepsl. lloHsTHEe O (QYHKIMOHAIBHON TIpymie.
[lpuHuunel  knaccuuKauy — OpraHudyeckux coenuHeHuid. Cucrematnyeckas  MeXJIyHapOaHAs
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHMsI HA3BaHUI OPraHMYECKUX COCIMHEHUI.
MecTo u 3HaYeHNE OPraHNYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
YrieBoaopoasl

[IpenensHble yrieBogoponbl (ankanbl). CTpoeHHE MOJEKyabl MeTaHa. ['oMosornueckuit psin
ankaHoB. ['omomnoru. MexayHapoaHas HOMEHKJIATypa OpraHUYeCKHUX BellecTB. M3oMepus yriepoaHoro
cKesnera. 3aKOHOMEPHOCTH HU3MEHEHUs (U3MUECKHUX CBOMCTB. XHMMHUYECKHE CBOMCTBAa (Ha HpHUMeEpe
METaHa W 3TaHa): PeaKIMU 3aMelIeHUs (TaJOreHUPOBAaHUE), JETUAPUPOBAHUS KaK CHOCOOBI MOTy4EHUS




BOXHEHIINX COCNMHEHUH B OpPraHMYECKOM CHHTe3€. ['OpeHme MeTaHa Kak OIMH M3 OCHOBHBIX
MCTOYHMKOB TeIJIa B IPOMBIIIJICHHOCTH U OBITY, H30Mepu3auu aakaHoB. Llennbie peakiuu. CBoOOHBIE
panukaisl. ['aoreHonpon3BoaHbIe aKaHOB. HaxoxkneHne B IpUpoie U IPUMEHEHHUE aJIKaHOB.
Kpatnele cBa3u. Hemnpenensnble yrneBogoponabl. AsnkeHbl. CTpoeHHME  MOJEKYJIbl  3TUIIEHA.SP—
I'm6puauszanmsa.l'omonornueckuit psa ankeHoB. Homenkiatypa. M3omepust yriepomHoro ckenera u
MOJIOKEHUS KPAaTHOM CBSI3M B MOJIEKyJe. XUMHUYECKHE CBOMCTBA (HAa NPUMEpPE STUJICHA): pPEaKIUu
IPUCOEIUHEHUs (TaJIOTeHUPOBaHKUE, TUAPUPOBAHME, THApATALUSA, THAPOTaTOreHUPOBaHKE) KAk CHocol
nojiydeHuss (PYHKIIMOHAIBHBIX MPOM3BOIHBIX YIIeBOJAOPOAOB, ropenus.IlpaBuio MapkoBHUKOBA.
BricokoMonekysipable  coequHeHus. KadecTBeHHbIE peaklMM Ha JBOWHYIO CBsA3b. llommmepusanus
ATWJIEHA KaK OCHOBHOE HAIPaBJIEHUE €r0 UCIO0JIb30BaHus. [1oM3THIIEH KaKk KpYTHOTOHHAKHBIN IPOAYKT
XMMHMYECKOro nIpou3BoAcTBa. [IpumeHenne sTuieHa.
Anxanvensl U kaydyku. llonsitue 00 anmkagueHax Kak yrieBOAOPOAAX C JABYMS JABOWHBIMHU CBS3SIMH.
[Tomumepu3anus quBuHMIa (OyTagueHa-1,3) kak cnoco0 MOIY4YEeHUs CUHTETHMUYECKOro Kayuyka.l3omnpen
(2-metunbyranuen-1,3). HarypanbHblii U CHHTETHUYSCKHI KaydykKH. Bynkanusamus kaydyka. Pesuna.
[Ipumenenue kaydyyka u pe3uHbl. CONpsbKEHHBIE JIBOMHBIE CBsA3U. [lonydeHne M XUMHYECKHE CBOMCTBA
aJIKaJIneHOB. Peakium npucoequHeHus (rajJoreHMpoBaHysl) U NOJUMEPU3aLMK aJIKaIUEHOB.
AnkuHbl. AnetusieH (3THH) ¥ ero romojiordn. CTpOeHHE MOJIEKYJbl alleTHJICHA. [ OMOJIOTHUECKHU P
ankuHoB. HoMeHknaTypa. M3oMepust yriepoiHOro cKelleTa M IOJIOKEHUS KPAaTHOM CBA3M B MOJIEKYJIE.
MesxxknaccoBast uzomepust. SpP-I'nubpuanzanus. XuMuyeckue CBOMCTBA (Ha MIpUMeEpE alleTUIIEHA): PEAKIUU
IPUCOECTUHEHUs (TaJIOTeHUPOBaHKUE, TUAPUPOBAHKE, TUApATALUSA, THAPOTaAIOTEHUPOBAHNE) KaK CIIOCO0
[IOJIyYEHUSI TIOJMMEPOB U JIPYIrUX IIOJIE3HBIX MpPOAYKTOB. ['OpeHue aneTwyieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O IUIAMEHU AJI CBAPKHU M PE3KU MeTasuloB. [IpuMenenue aneruiena.
[TonsATHE O HUKIOAIKaHAX.
ApeHbl (apoMaTHUecKue yriaeBoJopoisl). beH3on kak mpeacTaBUTENb apOMaTUYECKUX YIJIEBOJOPOJIOB.
Crtpoenne MoyeKynbl OeH301a. XMMHUYECKHE CBOMCTBA: PEAKIMH 3aMelleHHs (TaJOoreHUpOBaHHE) KaK
CIOCO0 MOJIy4yeHHs] XMMHUYECKMX CPEJICTB 3alllUThl PACTEHUH, NMpHUCOeNUHEHHs (TUAPUPOBAHME) Kak
JI0Ka3aTeJIbCTBO ~ HENpEAENbHOro  xapakrepa OeH3osa. Peaxknus ropenus.Tonyon. M3omepus
3amectureneit.Ilpumenenne Oenszoma. Ilectunuabl. ['eHermdeckas CBSI3b  apeHOB C  JIPYTUMHU
YTJIE€BOIOPOJAMH.

[Ipupoansle UCTOYHUKM yrieBoaopoaoB. [Ipuponusiii raz. Hedre. [lomyTHble HedTsHBIE ra3bl.
Kamennsbiii yronb. Ilepepaborka nedtu. Ileperonka Hedtu. PexTndukanmonHas konoHHa. beH3uH.
Jlurpoun. Kepocun. Kpexunr nedrenpoaykro. Tepmuueckuil 1 kaTaluTHuecKuil KpekuHru. [lupomnus.

Kucnopoacoaepxamme opranndecKue COeANHEHUs.

Kucnoponconepxamue  opranuueckue — coeauHeHus.  OgHOATOMHBIE — MPENEIbHBIE  CIUPTHI.
Knaccugukanusi, HOMEHKIaTypa, H30MepUs CHOUPTOB. METaHOI W OSTaHON Kak IHpeACTaBUTENH
MPEACIIbHBIX OJHOATOMHBIX CIHUPTOB.IIepBUYHBIN, BTOPUYHBIA W TPETHUYHBIA aTOMBI YIJIEPOAA.
Bonoponnas cBs3p. XuMudeckue CBOWMCTBA (Ha HMpHUMEpe METaHOJla M 3TaHOJa): B3aUMOJCHCTBHE C
HaTpUEM KaK CIOCO0 YyCTaHOBJIEHMSI HAJUYMs THAPOKCOTPYIIBI, PEAKIUS C TaJoreHOBOAOPOJaMH Kak
crnoco0 MOJYy4YeHUs: pacTBOpUTENEH, NeruapaTanus Kak croco0 ModydeHus 3TuiaeHa. Peakuus ropeHus:
cHUpThl Kak TorumBo.CriuptoBoe OpoxeHue. @epmenTsl. Bonopoansie cBs3u. [lpuMenenne Meranona u
sTa”osa. PU3HOIOrMUECKOE IEHCTBUE METAHOIIA U ATAHOJIA Ha OPraHU3M 4eJIoBeKa. AJIKOIOJIU3M.
MHoroatroMHble CUPTHL. ITUICHIJIMKOb U TNIMLEPUH KaK MPEACTaBUTEIN MpPeIeIbHbIX MHOTOATOMHBIX
cnuproB. KauecTBeHHas peakuys Ha MHOTOAaTOMHBIE CIUPTHI U €€ NPUMEHEHHME AJI PacllO3HABaHUS
[NIMLIEPUHA B COCTaBE KOCMETHYECKUX CpelacTB. IIpakTHueckoe MNpUMEHEHHE OSTUJICHTIUKONSA H
[IIMLEPHUHA.

®enon. Apomatnueckue cnuptbl. CTpoeHne MosieKynbl GeHona. B3anMmHoe BiMsHUE aTOMOB B MOJIEKYJIe
¢deHonma. XuUMHUECKHE CBOMCTBA: B3aUMOJICWCTBHE C HATpPUEM, TUIPOKCHIOM HATpHUs, OpOMOM.
KauecTtBennas peakuus Ha GpeHOI.

[Tpumenenue ¢peHona.

Kap6ouunsusie coenunenusa. KapOonunpHast rpynna. AnbAerujaHas Tpymnna. AJbIAETHIbL.
Keronsl. M3omepusa m HoMmeHkiarypa. [lonmydeHune M XMMHUYECKHME CBOMICTBa ainbAeruioB. Peakuun
OKHCJIEHUS M MPHUCOEAMHEHHUs albaeruaoB. Metananb (popmanbiaerua) u 3TtaHanb (ameraabAerui) Kak
NPEJCTaBUTENIN TPEAETbHBIX albJeruaoB. KauecTBeHHbIe peakliuu Ha KapOOHUJIbHYIO IPpyNy (peakius
«cepeOpsiHOro  3epkana», B3aumojelcTBue ¢ ruiapokcugom wmenu (1)) u ux npumenenue ans
OOHapy>KEHHs MPeNeNbHbIX albJIETU0B B MPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCMYHOCTH allbIETH/IOB.
[Tpumenenue popmanbpaernia 1 aneTaabaeruia.



KapGonoBwsie kucnorel.KapObokcunpHass rpynmna (kapOokcorpymnma). M3omepuss W HOMEHKIATypa
KapOOHOBBIX KUCJIOT. OIHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCIOTHI. [lomyueHne 0JHOOCHOBHBIX
IpEeJeNbHbIX KapOOHOBBIX KHUCIOT YKCyCHas KMCJIOTa KaK IPEACTaBUTEINb MPEICIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. XMMHUYECKHE CBOMCTBA (Ha MpUMEpe YKCYCHOM KHCIIOTBI): PEaKLUU C METaJUIaMH,
OCHOBHBIMM OKCUJAMH, OCHOBAaHUSMHU M COJSIMU KaK IIOATBEP)KIEHHUE CXOJCTBA C HEOPraHWUYECKUMU
KHucIoTaMu. Peaknus sTepudukanum Kak crocod ModydeHus: CIOKHBIX 3¢upoB. [IpuMenenne ykcycHoi
KHUCIIOTBHl. MypaBbuHas kuciora.Auerarsl. [IpencraBienue o BbICIINX KAPOOHOBBIX KUCIIOTAX.

Crnoxubple >¢upsl u xupsl. Homenknarypa. Ilonydenue, XMMHUYeCKHE CBOMCTBA CIIOXKHBIX 3(HUPOB.
Peaknus srepuduranuu. Croxsble 3(pUpbl Kak NPOIYKThl B3aUMOAECHCTBUS KapOOHOBBIX KUCIIOT CO
cnupTamu. [IpuMeHeHue CIoXXHbIX 3(UPOB B MHUIIEBON M Map(roMepHON MPOMBIIUIEHHOCTH. JKUphI Kak
CJIO’KHBIE A(HPBl INIMLIEPUHA U BHICIIUX KapOOHOBBIX KUCIIOT. PacTuTeNbHbIE U >KMBOTHBIE JKUPBI, UX
cocraB. PacriozHaBaHue pacTUTENbHBIX JKUPOB HAa OCHOBAHMM MX HEIPENEIbHOIO XapakTepa.
ITpumeHeHue xupoB. I'UAPOIN3 UM OMBIJICHUE KUPOB KaK CIIOCOO NMPOMBILIUIEHHOIO MOJXY4YEHUsS coled
BBICIINX KapOOHOBBIX KHCJIOT.

MbLUT4 Kak cOJMM BBICIIMX KapOOHOBBIX KUCIOT. Motomue cBoiictBa Mbula. CHHTETHUECKHE MOOIIUE
CpEICTBA.

VYraneBonbl. Knaccudukanus yrieBomoB. Monocaxapunabl. Onurocaxapuibl. Jlucaxapuasl. Haxoxaenue
yIJI€BOJNOB B npupone. Inmroko3a kak ampaerngocnupt. bpokenue rimokossl. ®dpykroza. Caxapo3sa.
I'unponuz caxapo3bl. Kpaxman u 1emirono3a kak OMOJIOTHYECKUE MOJUMEpPbl. XMMHUYECKHE CBOWCTBA
KpaxMaia M IeJUTI0JI03bl (THIPOJIN3, KAaUeCTBEHHAsl peakiys ¢ HOJI0M Ha KpaxMall U ee NPUMEHEHHUEe AJIs
oOHapyXeHHs Kpaxmalla B NpoayKTax murtaHus). [IpuMeneHwe u Owonoruyeckas poJib YIJIEBOJOB.
Ilonatne 00 HCKYCCTBEHHBIX BOJIOKHaX Ha IPUMEpE aleTaTHOTO BOJIOKHA. ALETHIILEII0N03a
Krnaccudukanus BoJIOKOH.

WnenTudukanuss opraHud4ecKux CoeAMHEHUH. ['eHeTmyeckas CBsI3b MEXAy KilaccaMd OPraHUYECKHUX
COeIMHEHMM. THUIIBI XMMUYECKUX PEaKIMil B OPraHU4eCKON XUMHH.

A3oTcoaepikalye OpraHu4ecKue coeJMHeHusl.

AmuHokuciaotel u Oenku. CoctaB M HOMEHKJIATypa.AMUHBI. AMuHOrpymnmna. AxHwiuH. [lonyuenue u
XUMHUYECKHE CBOMCTBA aQHWJIMHA. AMUHOKHUCIIOTBI KaK amQoTepHble OpraHUYECKHE
coenuHenus.Mzomepuss u HomeHkinatypa. bunonspueiii mon. Ilentunnas cBsa3s. buonoruueckoe
3HaYeHUE O-aMUHOKHUCIOT. O0JacTu MPUMEHEHHUs] aMUHOKHUCIOT.XHMUYECKHUE CBOWCTBA aMUHOKHUCIOT.
[Mentuasl. [omunentuasl. I'munuH. benku kak npupoaHsie Onononmmepsl. CocTaB U CTpoeHUE OEJIKOB.
XUMHYECKHE CBOMCTBA O€NIKOB: THApoONH3, JeHarypauus. OOHapyXeHHe O€NKOB TMpU TOMOIIU
KayeCTBEHHBIX (LIBETHBIX) peakiuid. [IpeBpamieHuss OenkoB NHIMM B opraHuzMe. buonoruueckue
(GyHKIMHN OEIKOB.

A3zorconepkane rerepounkindeckue coenuHeHus. [lmpuamn. Iluppon. Ilupumuaun. Ilypus.
A30THCTBIE OCHOBAHMS.

Hyxnennosbie kucnotsl. Hykneornael. KommieMeHTapHbIE a30THUCTBIE OCHOBAHHUS.

XuMHS 1 300pOBbe destoBeka. dapMakosornueckast XUMHUsI.

XuMUS 0JUMEPOB
[Tomumepsl. Ctenens noaumepusauuu. Monomep. CTpyKTypHOE 3BE€HO. TepMOIIaCTUYHBIE TOJIUMEPHI.
CrepeoperyinsipHbie MOJINMEPBHI. [TonusTnnesn. [HonunponuieH.
[Tonurerpadropatunen. TepMopeakTHBHBIC MOJIUMEDBI. ®denonodopManbaeTUIHBIE  CMOJIBI.
[Tnactmaccel. ®enomnactel. AMuHoriacTel. [leHommactel. Ilpupoansii kaydyk. Pesuna. D00HWHT.
Cunrernueckue kayuyku. CunteTnueckue BojokHa. Kanpon. JlaBcan.

JdemoHcTpanmu.

e OOpa3Iel OpraHNYECKHUX BEIIECTB U MaTepuanoB. MoJienn MOJIeKYJI OpPraHuYecKUX BEIeCTB

e OTHOIIICHKE AIKAHOB K KHCIIOTaM, IIeJIouaM, pacTBOPY MepMaHTaHaTa Kajaus 1 OpOMHOM BOJIE.

e Mogenu MoyIeKyd TOMOJIOTOB M Hu30MepoB. [lomyueHue anermineHa KapOUIHBIM CIIOCOOOM.
B3anMogeiicTBue areTuieHa ¢ pacTBOPOM IepMaHTaHaTa Kajausi U OpomHOUW Bomoi. ['openwue
aneruieHa. Pa3nokeHue Kaydyka NpU HarpeBaHUM W MCHBITAHHE MPOJYKTOB PA3JIOKEHUS.
3HaKOMCTBO ¢ oOpa3namu KaydyykoB. beH3on kak pactBopuresnb. ['openue 6enzona. OTHoOIIEHHE
OeH3ola K OpOMHOM BOJIe U pacTBOPY MepMaHTranara kanus. OKUCIeHre ToIyoia

e PacTBOpeHHE B alleTOHE Pa3IMYHBIX OPTAaHMYECKHX BemiecTB. OOpa3ilbl MOIOIIUX W YUCTAIINX
CPEICTB.

e OOpa3isl MmIacTMace,



JlabopaTopHble ONBITHI.

N3roroBnenue Moaenen MOJIEKYJ YIIIEBOJAOPOAOB

O3HakomIIeHHE ¢ 00pa3IaMu MPOIYKTOB HedTenepepadoTKH

Oxkwucnenue 3ranona okcuaoM meau(Il).

PacTBopeHnue rauneprHa B BoJie M peakius ero ¢ ruapokcugom meau (I1).

XuMuyeckue cBoiicTBa (heHoa

Oxkwuciienne MeTaHals (dTaHais) OKCHIOM cepedpa.

Okucnenne Metanais (3tananis) rugpokcugom meau(Il)

PacTBOpHUMOCTB JKHPOB, JOKA3aTEIbCTBO UX HEMPEIEIBHOIO XapaKkTepa, OMbIIICHHE KUPOB.
CpaBHEHUE CBOWCTB MblJIa 1 CHHTETUYECKUX MOIOIIUX CPEICTB

0. CBolicTBa IIOKO3bI KaK albACTUIOCIUPTA.

1. BzanmopaeiicTBrE caxapo3bl ¢ THIPOKCHJIOM KaJIbLUS.

12. TlpuroToBiieHHE KpaXMaJIbLHOTO KJIeCTepa M B3aUMOJICHCTBHE C HOJIOM.

13. I'maponus kpaxmana. O3HaKOMIIEHHE ¢ 00pa3aMy NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
14. 1IBeTHbIE peakIuu Ha OCIIKU

RBRooo~No 0N E

IIpakTnyeckune padorTnl
1.« [lonydeHnue aTHIIEHA U U3yYEHUE ETO CBOMCTBY.

2. «[Tomy4yeHne yKCyCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.
3. «PemieHne 3KcrepMMEHTANIBHBIX 3a/1a4 HA pAacllO3HaBaHUE OPraHUYECKHUX BEILECTBY.

4. «Pacno3HaBaHHE IJIACTMACC B BOJIOKOHY.

11 knacc (684; 24. B Hezemn0)

Teopernyeckne 0CHOBBI XUMHH

Crpoenne BemiectBa. COBpeMEHHass MOJENb CTPOCHHS aToMa. OJIEKTPOHHAs KOHQUTyparus
aroma. OCHOBHOE M BO30YJAE€HHBIE COCTOSIHUS aToMOB. Kitaccuukanus XuMrU4ecKux 3J1eMeHTOB (s-, -,
d-anemenTtbl). OCOOCHHOCTH CTPOCHUS SHEPreTHUSCKUX YpoBHE# atomoB d-anementoB. I[leproanyeckas
cucremMa xuMmuueckux ieMeHToB .M. Menneneesa. ®dusnueckuii cmbicn Ilepuoanueckoro 3axona J[. 1.
MenpeneeBa. IIpuunHBI M 3aKOHOMEPHOCTHM W3MEHEHMS CBOMCTB 3JIEMEHTOB M MX COEIMHEHHWM I10
nepuojamM M rpynmnam. OJIEKTPOHHAs NIPUPOJAa XUMHUYECKOH CBSI3U. OJIEKTPOOTPHULATEIBbHOCTH. BUIbI
XUMHUYECKOH CBSA3M (KOBaJICHTHAsI, HOHHAs, METAJUIMUECKas, BOAOPOIHAs) U MEXaHU3MBI €€ 00pa30BaHMUS.
Kpucrannuueckue u amopdHblie BemecTBa. THUITBI KPUCTANIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJIsIpHas,
WOHHAs, METaJUIMYecKas). 3aBUCHUMOCTh (PU3MYECKHX CBOWCTB BEIIECTBA OT THUIA KPHUCTAJUINYECKOU
pewetku. [IpyunHBl MHOrO0OOpasus BEIIECTB.
XuMudeckue peakuuu. 'oMoreHHble ¥ reTeporensble peakunu. CKOpoCTh peakiiuy, €€ 3aBUCUMOCTb OT
pa3NUYHbIX (PAaKTOPOB: MPUPO/IBI PEATUPYIOLINX BEIIECTB, KOHIIEHTPALUU pearupyromirx BelecTB,
TEMIIEpaTypsbl, IUIOLIAJAN PEAKIITMOHHON ITOBEPXHOCTH, HATMYHS KaTanu3aropa. Poib kaTanu3aropos B
IPUPOJIE U IPOMBIIIJIEHHOM MTPOU3BoAcTBE. OOpaTUMOCTh peakinii. XMMHUYECKOe paBHOBECUE U €0
CMeEIlleHUE TI0J] IEUCTBUEM PA3IUYHBIX (AaKTOPOB (KOHLIEHTPALIUS PEareéHTOB WU MPOAYKTOB pEaKlnu,
JaBJICHHE, TEMIIEpaTypa) UIsl CO3JaHUs ONITUMAJIbHBIX YCIIOBUHM MPOTEKAaHUSI XUMUYECKUX MPOLIECCOB.
HucnepcHbie cuctemsl. [loHaTue o komuionaax (30iu, renu). Mictuanbie pactBopsl. Peakuinu B pacTBopax
anekTposnToB.pH pacTBopa Kak noka3aTenb KUCIOTHOCTH cpeabl. [ uaponns coneld. 3HaueHue ruApoIn3a
B OMoJyornyecknx 0OMeHHBIX nponeccax.OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIINH B IPUPOJIE,
IIPOU3BOJCTBEHHBIX IIPOLIECCAX U KUZHEACATEIBHOCTA OPraHU3MOB.

¢Heopranuueckass Xumusi
Mertasibl. CriocoObl nosryuyeHust MeTajuioB. Jlerkue u Tsokénbie MeTauibl. JIETKOmIaBKue U TyrolIaBKue
MeTtauibl. Metammmueckue anemenTsl A- u b-rpynn. Menp. [{unak. Turan. Xpom. XKenezo. Hukens.
[Tnartuna. Crinasel. Jlerupyromue no6aBku. Yépueie metamnsl. LiBetHbie MeTambl. YyryH. Craib.
JlermpoBannsle ctanu. OKcuapl U TUAPOKCHIB MeTaiuioB. Hemeramsl. IIpocTeie BenecTBa —
HemeTtaiuibl. Yriepos. Kpemuuii. Azor. @ocdop. Kucnopoa. Cepa. drop. Xnop. KucinoTHbie oKCHabL.
Kucnoponcoaep:xamue kucnotel. CepHasi Kuciora. A30THasi Kuciaora. Boropoanbie coeiuHeHus
HEMETAJUIOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB TJIABHBIX U
NOOOYHBIX MOArPYNI (MeJlb, JKelIe30) U HEMETAJJIOB: BOAOPOJA, KUCIOpPOJa, TaJIOreHOB, CEpPhl, a30Ta,



dbocdopa, yraepona, kpemuus. Koppo3us MeTamioB: BUABI KOPPO3UH, CHOCOOBI 3aIIUTHl METAUIOB OT

KOppO3uH. DJIEKTPOJIN3 paCTBOPOB U paciiaBoB. IIpruMeHeHune 31eKTpoan3a B IPOMBIIIEHHOCTH.

XuMHus U )KU3Hb

Hayunbie Meronmbl mo3HaHwss B XuMuHM. McrouHukm xumudeckod wuHpopMmaruu. Ilouck
uHpopMallMd 1O Ha3BaHUAM, HACHTU(UKATOpAM, CTPYKTYpHBIM Qopmyiaam. MozaenupoBaHue
XMMHUYECKUX MPOLIECCOB U SIBJICHUM, XMMUUECKUN aHAJIU3 U CUHTE3 KaK METO/1bl HAYYHOI'O IIO3HAHMUSL.

Xumuss u 310poBbe. JlekapcTBa, (epMeHThl, BUTAMUHBI, TOPMOHBI, MHHEPAJIbHBIE BOJIBI.
[Tpobnemsbl, cBsi3aHHBIE ¢ MPUMEHEHHEM JICKApCTBEHHBIX IpenapaToB. BpenHbsie NpUBBIUKK U (AKTOPHI,
paspyuiaronme 370poBbe (KypeHue, ynorpeOaeHue ankoroiis, HapKoMmaHus). PaiuoHanbHOe NmuUTaHUE.
[Tumessie no6aBku. OCHOBBI MUIIEBON XUMHUH.

XuMus B MOBCEAHEBHOM *U3HU. Motomue u unctsnme cpeacrsa. Cpeactsa 60pbObI ¢ OBITOBEIMU
HAaCEKOMBIMU: PEMNEJUIEHThI, HHCeKTUluAbl. CpeacTBa JIMYHOW TUrueHsl M KocMmeTuku. [lpaBuiia
6e30macHoi paboThI C €AKUMHU, TOPIOYUMH M TOKCUYHBIMU BEIIECTBAMU, CPEIACTBAMH OBITOBOI XUMUHU.

XUMUS U CEeNTbCKOE XO3HUCTBO. MuUHEpanbHble U oprannyeckue ynoOpenus. CpeacTBa 3alluThl
pacTeHui.

Xumuss U dHepreTuka. lIpupoaHble MCTOYHMKHM YIJIEBOXOPOAOB. I[IpHpOAHBIM M NOMYTHBIN
He(TAHOM raspl, UX cocTaB W ucnoib3oBaHue. CocraB HepTu U ee mepepaboTka. HedrenpomyKTsl.
OxrtanoBoe uucio OenszuHa. OxpaHa OKpyXaroliei cpeasl npu HedTenepepaboTKe U TPaAaHCIOPTHPOBKE
HEPTENPOIYKTOB. AJBTEPHATUBHBIC UCTOYHUKH YHEPTUH.

Xumusi B ctpoutensctBe. Llement. beron.[log0op onTUManbHBIX CTPOUTEIBHBIX MaTEpPHANIOB B
[IPaKTUYECKON AESITEIbHOCTH YEJI0BEKA.

XUMHS U 3KOJIOTUs. XUMHUECKOE 3arpsi3HEHHE OKPY’KaroIllen cpenbl U ero nociueAactsusa. OxpaHa
ruspocdepsl, TOYBHI, aTMochepsl, propsl 1 GpayHBI OT XUMUYECKOTO 3arps3HEHUSI.

JdeMoHcTpanum.

Moien MIOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METAIIIMYECKUX KPUCTAIUIMUECKUX PEIETOK.

Mopenu MONEeKyJ U30MEPOB U TOMOJIOTOB

PaznuuHble TUIIBI XUMUYECKUX PEAKLIUMA, BUIE€OONBITHI 10 OPraHUYECKON XUMUHU.

OO0pa3ipl METaIOB U UX COEIMHEHUH, CIIJIaBOB.

B3anmMopeiicTBre METauIoOB ¢ KUCIOPOIOM, KUCIOTaMH, BOJIOH.

JlokazarenbcTBO aM(OTEPHOCTH ATIOMUHUS M €r0 THAPOKCHIA.

B3aumopeicTBue Menu U Keneza ¢ KACIOPOJIOM; B3aUMOJEHCTBUE MEAM U XKeEJle3a ¢ KHCIOTaMU

(cepHas, cossiHas).

[Tonmyuyenue ruapoxcuno meau (1) u xpoma (L), okcuna menu.

B3aumonencTBue OKCHI0B U THAPOKCUAOB METAIIIOB C KUCIIOTaMHU.

JlokazarenbcTBO aM(poTepHOCTH coequHeHnit xpoma( L)

OO0pa31bl HeMeTaIoB.

Mogenu KpUCTaIMUECKUX PEeIETOK aiMas3a U rpadura.

IlonyyeHne aMMuaka ¥ XJIOPOBOAOPOJA, PACTBOPEHHE MX B BOJE, OKA3aTENbCTBO KHCIOTHO-

OCHOBHBIX CBOMCTB 3THX BEILECTB.

e (KMraHue yris M cepsl B KHCIOPOJIE, ONPENEICHNE XUMUUECKUX CBOMCTB MPOIYKTOB CrOpaHUs.
B3aumoneicTeue ¢ MeOpl0 KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI, KOHIICHTPUPOBAHHOW U
pa30aBIIEHHON a30THOM KHUCIIOTHI.

e OO0pa3ibl CpeACcTB OBITOBOM XUMHH, HHCTPYKIIUH 110 UX IPUMEHEHHUIO.

JlabopaTopHbie ONBITHI.

W3yuenue BIUSHUS Pa3IMYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKUX pPEeaKLuit
Omnpenenenre peakiiy cpeibl YHUBEpPCATbHBIM HHIUKATOPOM.

3. Tunponus coneii.

N =

IIpakTnyeckune padoTnl

[IpuroroBnenne pacTBOPOB € 33TaHHON MOJISIPHOM KOHLIEHTpALUEn».
Pemenue skcriepuMeHTaNBHBIX 3a7a4 10 TeMe «MeTaib»

3. Pemenne skcriepuMeHTABHBIX 337124 10 TeMe «Hemeramisn

N =



4. TemaTu4yeckoe miaHupoBanue nmo xumun B 10 kiaacce

Ne HaumeHoBaHue pa3jaesa Koa-Bo Koa-Bo
n/m JacoB KOHTPOJIbHBIX U
NPAKTHYECKUX padoT
1 Teopusi cTpoeHNs OpraHNYecKNX BeliecTB 6 0/1
2 IlpenesibHbIE YIJIeBOAbI 3
3 HenpenenabHble yriieBoabl 9 0/1
4 ApeHbl 4
5 IlpupoaHble HCTOYHUKH YT1€BOI0POI0B 5 1/0
6 Kucsiopoa conep:kanme oprannyeckue 26 1/3
coeqMHEeHUs
7 A30TOCoep:Kalue OPpraHudecKue coeJuHeHNs! 8
8 XuMus NOJTUMEPOB 7 1/1
Hroro: 68 3/6
4. TemaTu4veckoe IVIaHUPOBaHuUe Mo xumMum B 11 kiacce
Ne HanmenoBanue pasaeia Koa-Bo Koa-Bo
n/m JacoB KOHTPOJIbLHBIX B
NPAKTHYEeCKUX padoT
1 Baxxneiinmue XuMudeckue NOHATHSA 6
2 CTpoeHne BemecTsa 8 1/0
3 XHMHYECKHE PeaKInu 7
4 PacTBopbI 10 1/1
S DJIEKTPOXUMHYECKH e PeaKIuu 5
6 MeTaJLibl 13 1/1
7 Hemeranibl 13 1/1
8 XuMHUS U JKH3Hb 6
Hroro: 68 4/3




5. KanengapHo-temaTnyeckoe NJaHUPOBAHME 10 XUMHUH

B 11 kiacce Ha 2022-2023 yuedHblii roj

I'.E.Pyn3utuc
Ne Paznen, Tema ypoka Kom. Hara
n/n yacoB | Ilman | ¢akr
BaskHeiinmue xumudeckune noHsitus (6 4)
1 | Xumuueckuii anemenT. Hyknuasl. M30Tonsl 1 1.09
2 | 3aKOHBI COXpaHEHHS MAacChl U SHEPTUU B XUMUU 1 4.09
3 | Ilepuoaunueckuii 3akoH. Pacnpesienenue 31eKTPOHOB B aTOMax 1 8.09
AJIEMEHTOB MAJIBIX U OOJIBIITUX MTEPUOJIOB.
4 | PacnpeneneHue 3JIEKTPOHOB B aTOMAaX 3JIEMEHTOB OOJIbIINX MEPUOIOB. 1 11.09
5 | [onoxenue B [ICXD Bomoposa, JIAHTAHOUIOB, aKTUHOHUIOB. 1 15.09
BanieHTHOCTB ¥ BaJleHTHBIE BO3MOKHOCTH aTOMOB. 1 18.09
Ctpoenue BemecTBa (8 1)
7 | Bugpl xumudeckoil cBs3u. MoHHAas CBA3b 1 22.09
8 | KoBasieHTHAas CBsI3b. 1 25.09
9 | Merammueckas cBs3b. Bogopoanas cBs3b 1 29.09
10 | IlpocTpaHCTBEHHOE CTPOSHHE MOJIEKYJI. 1 2.10
11 | Kpucrannuueckue pemérku. 1 6.10
12 | [IpuuuHbl MHOTOOOpa3Hs BEIIECTB 1 9.10
13 | O6o6meHue Mo TeMaM «BakHeHIne XUuMHIECKUE TTOHITHSY, 1 13.10
«CTpOEHHE BEIIECTBAY
14 | KontpoabHas padora Nel: «BaxuHeiime XuMiuuecKue MOHITH, 1 16.10
«CTpOeHHE BEIIECTBAY
Xumuveckue peakuuu (7 4)
15- | Kimaccudukanusi XAMHYECKIX PeaKIuii. 2 20.10
16
17- | CkopoCTh XMMHYECKUX PEaKITHH. 2 23.10
18
19 | Karamus 1 27.10
20 | Xumuueckoe paBHOBECHE. 1 10.11
21 | O606menue no Temy: "CKOpPOCTh XUMUYECKUX peaKIuil'. 1 13.11
PactBopsi (10 4)
22 | JlucnepcHble CUCTEMBI. 1 17.11
23 | CriocoObl BBIpak€HHUs] KOHIIEHTPALUU PAcTBOPOB. 1 20.11
24 | IIpakTnyeckas padora Nel: «[IpuroroBneHre pacTBOPOB ¢ 3aJaHHOM 1 24.11
MOJIIPHOM KOHIIEHTpaLEH.
25 | DnexTpomuTHYECKas TUCCOIHAIINS. 1 27.11
26- | Peakuu noHHOoro ooOMeHa. 2 1.12
27 4.12
28- | I'maponu3 opraHuvecKrux U HEOPraHMYECKUX COCAMHEHUI. 2 8.12
29 11.12
30 | O606meHue 3HaHuil Mo Teme «PacTBopbI» 15.12
31 | KonTpoabHas pa6ora Ne2: «PacTtBopbi» 18.12
JJIeKTPOXMMHUYeCKUe peakiuu (5 4)
32 | XuMu4eckne NCTOYHUKH TOKa. 1 22.12
33 | Pan crangapTHBIX DIIEKTPOAHBIX TOTEHIIHATIOB 1 25.12
34 | Koppo3swust MeTayuioB 1 29.12
35 | DuekTponus. 1 12.01
36 | Pemenue 3a1a4 Ha MOTy4YEeHUE METAIIJIOB METOAOM 3JIEKTPOIN3a 1 15.01




Metamisbl (13 4)

37 | OGmas XxapakTepUCTUKA METAIIOB. 1 19.01
38 | O630p MeTamioB A-rpyti 1 22.01
39 | Obuwmit 0630p Metaos b-rpynmn 1 26.01
40 | Menpb. 1 29.01
41 | lluHK. 1 2.02
42 | TutaH u XpoMm. 1 5.02
43 | XKene3o, HUKEIb, [IATHHA. 1 9.02
44 | CninaBbl METAJLJIOB. 1 12.02
45 | Pemenue 3anau: «MeTamibiy. 1 16.02
46 | OKCUIBI U TUAPOKCH]IBI METAILJIOB. 1 19.02
47 | llpakTuyeckasi padora Ne2: «MeTauib. 1 26.02
48 | O0oO6IIeHKEe 3HAHUI 110 TeMe «MeTalIbl» 1 4.03
49 | KonTpoJabHas padora Ne 3 o teme «MeTabny 1 11.03
Hemertansbl (13 4)
50 | Obmias xapakTepuCcTHKa HEMETAIIIOB. 1 15.03
51- | CpoiicTBa 1 MPUMEHEHHE BAXKHEHIIINX HEMETAJIOB 2 18.03
52 22.03
53 | Okcuabl HEMETAIIIOB. 1 5.04
54 | Kucnortsr. 1 9.04
55 | CepHast KUCJIOTA U a30THASI KUCJIOTHI. 1 15.04
56 | OkucnuTeIbHBIC CBOMCTBA a30THOW U CEPHOM KUCIIOT 1 19.04
57 | BomopoaHbie coeAMHEHNS HEMETAJIIIOB 1 22.04
58- | I'eneTnueckas CBA3b HEOPraHUYECKUX U OPTAaHUUECKUX BEIECTB. 2 26.04
59 03.05
60 | IpakTuueckasi padora Ne3: «Hemeramisy. 1 6.05
61 | O6o6menue mo Teme «Hemeramibn 1 13.05
62 | KonTpoabHnasi padora Ned: «Hemerais 1 17.05
XHUMHUS U KU3HB (6 1) 1 20.05
63 | Xumust B IPOMBIIIJICHHOCTH. 1 24.05
64 | IIpon3BOACTBO UyTyHA. 1
65 | [Ipow3BoaCTBO CTATN 1
66 | Xumus B ObITY. 1
67 | Xumuueckas MpOMBIIIICHHOCTh M OKpYKaromias cpea 1
68 | MToroBslii ypok 1o kypcy xumuu 11 kiacca. 1
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