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MMOSACHUTEJIbHASA 3AIIMCKA

Hacrosimas paGoyast mporpamMma cocTaBjIeHa Ha OCHOBE CJIEIYIOIINX HOPMATUBHBIX JTOKYMEHTOB:

e - DenepanbHblii 3akoH Poccuiickoit ®eneparuu ot 29 nekabps 2012 r. N 273-d3 "O6
oOpasoBanuu B Poccuiickoit @enepannn’;

e - deepanbHbIA rOCY1apCTBEHHBIH 00pa30BaTENIbHbIN CTAHAAPT CPEAHETO 0OIIEro 0Opa3oBaHUs
(ITpukaz MwunuctepcTBa oOpazoBanus M Hayku P® ot 17 mas 2012 r. Ne 413 ¢ u3MeHEHUsAMH M
nonomHeHusMH ot: 29 nexadbps 2014 r., 31 nexadps 2015 r., 29 urons 2017 1.)

e - JIpumepHast oOpa3zoBaTelbHas IporpamMma CpeiHero oOmero o0Opa3oBaHUs, 0J00peHa
penieHreM ¢eaepaibHOro y4eOHO-MEeTOAUUYECKOro 00beqMHEHHS 110 001IeMy 00pa30BaHUIO (IIPOTOKOI
ot 28.06.2016 r. Ne 2/16-3).

e - [Iporpamma pa3Butus U (HOPMHUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX NEHCTBUM ISl CPEIHETo
o0miero oOpa3oBaHus;

- Kogudukatop snemMeHTOB cojaepkaHusi U TpeOOBaHM K YPOBHIO MOJTOTOBKHU BBITYCKHHKOB
0011e00pa30BaTENbHBIX YUPSKACHUNA JJISi TPOBEACHHS EIHMHOTO TOCYJapCTBEHHOTO SK3aMEHa II0
XUMHH,

- [Ipuka3 Munnpocsenienus: Poccuu ot 28.12.2018 Ne 345 «O denepanbHoM niepedHe yueOHUKOB,
PEKOMEHAYEMbIX K HCIIOJIb30BAaHUIO NPU pealu3alid HMMEIOUIMX T'OCYAAPCTBEHHYIO aKKpeIUTAIHIo
0o0pa3oBaTeNbHBIX MPOrpaMM HayaJdbHOrO OOIIEro, OCHOBHOTO OOIIETro, CpeaHero oOIero
o0pa3oBaHU;

- Pabouas mporpamma k muHuu YMK O.C. I'abpuensna. Xumus. basosbiii yposenb. 10-11
kiaccel. Mocksa, Jlpoda, 2017

- [lonoxxenue o paboueit nporpamme HHOVY «Tpourkas [IpaBocnaBHas mikosay

Pabouas mporpamma pazpaborana Ha ocHoBe PI'OC cpemnero odimero oOpa3oBaHus M0 XHUMUH,
paboueit nmporpammsbl K JuHuM YMK O.C. I'abpuensna «Xumus. ba3zoBsiit ypoBenb. 10-11 xmaccen»
(aBTop T'abpuensa O.C.), yueOHukoB «Xumus. ba3opeiii ypoenb. 10 kmace» m «Xumus. ba3obrit
ypoBeHnb. 10 kmace» (aBrop I'abpuensn O.C.). Ilporpamma paccuutana Ha 1 4ac B Hezaemnto B oObeme
34 y4eOHBIX 4acoB.

[lpy u3ydyeHUM XHUMUM, TJ€ BEAYLIYIO pOJIb UTpaeT MO3HaBaTeJbHAs JEATeNbHOCTh, OCHOBHBIE
BUABl y4eOHOW MIESITETHPHOCTH OOYJYAIOMIMXCS Ha ypOBHE Y4YEOHBIX JMEHCTBHI BKIFOUAIOT yMEHHUSI
XapaKTepu30BaTh, 00BACHATh, KIacCU(UIIMPOBATh, BIAJAE€Th METOJAMHU HAYYHOTO MO3HAHMS, MOJHO U
TOYHO BBIPAKATh CBOM MBICIH, apryMEHTHPOBaTh CBOIO TOUYKY 3pEHHUs, paboTath B TpyIIe,
NPEJCTABIATH U COOOIIATH XUMUYECKYIO HH(OPMAIIHIO B YCTHOW U MUCBMEHHOH opme u ap.

OnHoit n3 BaKHEHIIMX 3a7a4 0OYYEeHHs B CPETHEH IIKOJIE SIBJSETCS MOATOTOBKA 00YJArOIINXCS K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOpPY JKM3HEHHOTrO M mpodeccuonansbHoro mytu. OOyuarommecs
JOJKHBI HAYYUThCS CAMOCTOSITENIBHO CTABUTh LEJIN U ONPEAEIATh IIYTH UX JOCTHKEHHMS, UCII0JIb30BaTh
prOOPETEHHBIN B IIIKOJIE OIBIT IEATEIBHOCTH B pEaJIbHON )KU3HHU, 32 paMKaMH y4eOHOro mpoliecca.

CormacHo 00pa3oBaTeIbHOMY CTaHIAPTY 21A6HbIE Yeau CPEIHETO 00IIero 00pa3oBaHus:

1) dopmupoBaHHE IETOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MNPUOOPETCHHBIX
3HaHUSX, YMEHHUAX U CIIOCO0AaxX e TENbHOCTH;

2) TpHOOpEeTEHHE OIbITa PA3HOOOPA3HOM JESITEIILHOCTH, ONBITA IO3HAHHS M CAMOTIO3HAHHS;

3) MOAroTOBKa K OCYILECTBICHUIO OCO3HAHHOTO BEIOOPA MHAMBUIYAIBbHOH 00pa30BaTeIbHON HIIH
npo¢eCCHOHATEHON TPACKTOPHH.

Bonpmioil Bkiajg B AOCTHXKEHHME HTHX IieNiell cpenHero obiero o0pa3oBaHMs BHOCHUT U3yUeHUE
Xumuu, KOmopoe npu3eano odecnevyums.

¢ (hopMHpOBaHNE CUCTEMbI XUMMUYECKUX 3HAHUHM KaK KOMIIOHEHTA HE TOJIBKO €CTECTBEHHOHAYUYHOM
KapTHHBI MUPA, HO U HAYYHON KapTUHBI MHPA;

® pa3BUTHE  JIMYHOCTH  OOydYaIOUIMXCS, WX  HWHTEIUIGKTyalbHOE H  HPaBCTBEHHOE
COBEpILEHCTBOBaHHE, (OPMHUPOBAHME Yy HHUX TYMAHUCTHUECKUX OTHOLIECHUH HKOJIOTHYECKU
11e1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOM AESITENbHOCTH;

® BEIPA0OTKY y OOy4aromuxcs MOHUMaHUS OOIIECTBEHHON NMOTPEOHOCTH B PAa3BUTHU XMMHUH, A
Takxke (pOPMHUPOBAHUE y HUX OTHOLICHMS K XMMHUHU KaK BO3MOKHOW o0iactu Oynylued NpakTH4ecKoi
TesITeTbHOCTH;



e hopMHpoBaHHEe yMEHHH Oe€30macHOr0 OOpalIeHWss ¢ BeIIeCTBAMH, HWCIIOIb3YEeMbIMH B
MOBCEIHEBHOU KU3HU.

Llenamu uzyuenus xumuu @ cpeoHeil WKoJe A6AAIOMCA:

1) ¢opmupoBaHue y OOydYarOIIUXCS YMEHHS BHAETh W IOHUMATh IIEHHOCTH O00pa3oBaHWI,
3HAYUMOCTh XMMUYCCKOTO 3HAHUS JJIS KKIOTO YeJIOBEKa, HE3aBHCHMO OT €ro MpodecCHOHAIBHOM
NeSITENbHOCTH; YMEHUH pa3nuyaTh (HaKThl U OLIEHKH, CPABHUBATH OIICHOYHBIE BHIBOJIBI, BUIETH U3 CBS3h
C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEIEICHHON CUCTEMOW LIEHHOCTEW, (hOpMyNIHpOBaTh U
00OCHOBBIBAaTh COOCTBEHHYIO MO3UIIHUIO;

2) ¢dopmupoBaHHe y OOYYarOIIUXCS IICIIOCTHOTO MPEACTABIACHHS O MHpPE M POJIM XUMHH B
CO3JaHUM COBPEMEHHOW eCTECTBEHHOHAYYHOW KApTUHBI MHUpPA; YMEHHS OOBICHATH OOBEKTHI U
MPOLECCHl OKPYXKAIOIIEH AEHCTBUTEIBHOCTA — MPUPOAHOM, COIMAIbHON, KYJIbTYPHOU, TEXHUYECKOH, -
HUCIOJIB3YA OJId 9TOIr0 XUMHYCCKUC 3HAHUS,

3) mpuobpeTeHrne O0YJaIONUMHKCS OIBITA PA3HOOOPA3HOW JEATEIBLHOCTH, OMbITa MO3HAHUSA U
CaMOIIO3HaHUsA; KIHOYCBbBIX HABBIKOB (K.HIO‘-IGBLIX KOMHGTCHTHOCTQIZ), HUMCIOIIUX YHUBCPCAIBHOC
3HAYEHUE JIJIsl Pa3IUYHBIX BUIOB JESATEIBHOCTH — HABBIKOB PELIEHUS MPOOIEM, MPUHATHS pEIICHUH,
MOWCKa, aHanmu3a M o0paboTKM HMH(GOPMAIMHM, KOMMYHHUKATUBHBIX HaBBIKOB, HABBIKOB HM3MEpEHHIA,
HABBIKOB COTPYJAHHYECTBA, HABBIKOB O€30MacHOr0 00pallleHus ¢ BEIIeCTBAMU B MIOBCEIHEBHOM KHU3HU.

Oo0mas xapakTepucTuKa y4eOHOro Kypca

XKecTkuii TMMHUT BpeMeHH, OTBEIEHHBIN Ha U3y4YE€HHE XUMHUH Ha 0a30BOM YPOBHE, U COOTBETCTBHUE
o0pa3oBaTeIbHOMY CTaHIApTy ONpEACNIUIN TIIATeIbHBIA OTOOP comep:kKaHMsS Kypca XHMHUHU, KOTOPBIH
MIO3BOJIUT:

® COXpaHUTh JOCTATOYHO ILEJOCTHBII M CHUCTEMHBI KypC XHUMHHU, KOTOPBIU
dbopmupoBasics Ha MPOTSHKEHUH JECATKOB JIET, KAK B COBETCKOM, TaK M B POCCHUUCKOM
IIKOJIE;

® 0CBOOOJUTH KypC OT U3JHILIHE TEOPETU3UPOBAHHOTO U CIOKHOTO MaTepuania, Js
OTpabOTKU KOTOPOTO TPEOYETCs HEMAJIO BPEMEHHU;

® MaKCUMaJIbHO COKpPAaTUTh Ty OMNHCATEIBHYIO 4YacTh B COJEpKaHUU Yy4ueOHOMH
JUCIUIUIMHBI, KOTOpas HOCHT CYry0O 4YacTHBIM XapakTep M YMECTHa, CKopee i
pO(GUITBHBIX ITKOJI U KJIACCOB;

e BKIIOUHUTHh B KypC Marepual, CBSI3aHHBIA C MOBCEIHEBHOW XKU3HBIO YEJIOBEKA, C
Oyaymeit mpodeccuoHaNbHON NEesITENTPHOCTRIO BBITYCKHUKA, KOTOpass HE HMEET SPKO
BBIPAKEHHOU CBSI3U C XUMUEH.

MeTo10510TMYeCKOil OCHOBOM MOCTPOEHUs] y4EOHOIro COAEpKAaHMS XUMHUU JUISl CPEAHEH IIKOJIbI
0a30BOT0 YPOBHS SIBUJIACH UOeA UHMEZPUPOBAHHO20 KypCd, HO He eCIeCn803HAHUA, 4 XUMUU.

CtpykTypa mnpejjaraemMoro Kypca pemaer ABe MpoOJeMbl HWHTETpAalMM B OOyUYEHUH XUMUH.
[lepBass — 310 6HYympunpeomemuas uumezpayusi y4eOHONM ITUCHMIUIMHBI «XuMus». Mnes Takoit
UHTETpalMi JUKTYET CIEOYIOLUIYI0 OYEpPEAHOCTh HM3Yy4YEHHUS pPAa3AesioB XMMMU: BHAyajle H3ydaeTcs
oprannueckas xumus (10 kmacc), a 3atem — xumusa odbmas (11 kmacc). Takoe cTpyKTypupoBaHHE
00yCJIOBIIGHO TeM, 4YTO OOOOIIEHHWE COACp)KaHUA MpPEAMETa IO3BOJSET Ha 3aBEPIIAIOIIEM dTare
chOpMHUPOBaTh y BBITYCKHUKOB CPEIHEW MIKOJbI MPEACTABICHWE O XMMHUHU KaK IIEIOCTHON Hayke,
II0Ka3aTh €IMHCTBO €€ MOHATHUI, 3aKOHOB M TEOPUHM, YHUBEPCAJIBHOCTh U NPUMEHUMOCTh MX KaK IS
HEOPraHUYECKOM, TaK U JIJI1 OPraHUYECKOU XUMHUH.

Bropas — 310 meorcnpeomemnasn unmezpayus, nNo3BoJIsAOMAsA Ha 0a3e XUMUU OObEIUHUTD 3HAHUS
no ¢usuke, OMOIOrUM, reorpaguu, 3KOJIOTUHM B €IUHOE MOHMMAHUE MPHPOJIBI, T.€. CPOPMUPOBATH
LEJOCTHYI0 €CTECTBEHHOHAYYHYI0 KapTHHY OKPY>KAIOIIETO0 MHUpa. DTO IMO3BOJUT CTapIICKIACCHUKAM
0CO3HaTh TO, YTO 0Oe€3 3HAHUM MO XHWMHUHM BOCHPHUATHE OKPYXKAIOIIEro MHpa OyJIeT HEMOJHbIM U
yIIepOHbIM, a JIIOJU, HE MOJIyYUBIINE TaKUX 3HAHUNA, MOTYT CTaTh HEOCO3HAHHO OMACHBIMU IS 3TOTO
MHUpa, TaK KaK XMMHUYECKH HETPaMOTHOE OOpalleHHEe C BEIIeCTBAMH, MaTepHajJaMHd M IPOIEecCaMu
IPO3UT HEMAIIBIMH O€TaMH.

Kpome atux nByx BeAylmMX MHTETPUPYIOUINX UAEH, KypC pPeau3yeT U €lle OJHY — UHMeZpayuio
XUMUYECKUX 3HAHUN C 2YMAHUMAPHLIMU — OUCYUNIUHAMU: WCTOPUEH, JHUTEpaTypoil, MHPOBOI
XY/I0)KECTBEHHON KyJIbTypol. DTO, B CBOIO OUYEpEIb, IMO3BOJIAET CPEICTBAMH YYEOHOTO IpeaMeTa



MOKa3aTh pOJb XUMHM M B COLMAIBHOW cdepe 4YelOBEYECKOM NeATEIbHOCTH, T.€. MOJHOCTHIO
COOTBETCTBOBATH HJIESIM 00pa30BaTEIBLHOTO CTaHAAPTA.

Oco0eHHOCTH cojiep:KaHHMsi O0y4YeHHsl XMMHH B CpeJHEH IIKoJie OO0yCIOBJICHBI Crienu(uKoit
XUMUHU KaK HayKd U MOCTaBJICHHBIMU LeJsIMU. OCHOBHBIMHU NMPOOJIEMAMU XUMUU SBIISIIOTCS U3y4YECHHE
COCTaBa M CTPOECHUS BEUIECTB, 3aBUCHUMOCTH HX CBOWMCTB OT CTPOEHHUS, IOJyYEHHE BEILIECTB C
3aIaHHBIMUA CBOMCTBAaMH, MCCJIEIOBAHNE 3aKOHOMEPHOCTEN XUMHUYECKUX PEAKLUN U IIyTeU yIPaBICHUS
UMU B IEJSIX MOJyYEHHUsl BEUIECTB, MaTepuanoB, sHeprun. [loaromy B paboueil mporpaMme mo XuMUM
HAIlUIM OTPa>KCHUE OCHOBHBIE COJIEPKATEIbHBIC JTMHUU:

o «BemecTBO» - 3HaHMA O COCTaBE€ U CTPOCHUU BELIECTB, MX BAXKHEUIINX (PUINYECKUX H
XUMHYECKHUX CBOMCTBAX, OMOJIOTHYSCKOM JICHCTBHM;

o «XUMHUYECKass peaKkIus» - 3HaHUS OO0  YCJIOBHSX, B KOTOPBIX TNPOSBISIOTCS XUMUYECKHE
CBOICTBA BEIIECTB, CIOcO0axX yMpaBIeHUS XUMUYECKUMHU POIECCaMU;

e «[I[puMeHEeHNE BEIIECTB» - 3HAHWS W OIBIT MPAKTHYECKOW JESATENBHOCTH C BEIIECTBAMM,
KOTOpble Haubojee YacTo YHOTpeOJsIoTCS B IOBCEJIHEBHOW KHM3HH, UIMPOKO HCIOJB3YIOTCS B
MIPOMBIIUIEHHOCTH, CEJILCKOM XO0351CTBE, HA TPAHCIIOPTE;

o SI3pIK XUMHHM» - CHCTEMa BAXKHEWIIMX TOHATHH XUMHUU M TEPMHUHOB, B KOTOPBIX OHHU
OIMKCHIBAIOTCS, HOMEHKJIATypa HEOPTaHWYEeCKUX BEIIECTB, T.6. HMX Ha3BaHui (B TOM 4YHCIE U
TpUBHAJIbHBIE), XUMHUECKHe (QOpMYJbl M ypaBHEHHs, a TaKKe IMpaBuia MepeBoja HHPoOpMaluu C
€CTECTBEHHOT'O SI3bIKa Ha SI3bIK XUMHUU U 00paTHO.

Kontponb 3a ypoBHEM 3HaHUM y4alnuxcs MpPEIyCMaTPUBAET IPOBEACHUE MPAKTHYECKUX,
KOHTPOJIBHBIX pa0OT U TEKYIIUX CAMOCTOSATEIBHBIX PAabOT B paMKaxX Ka)KIOW TeMbI B BHJE (parMeHTa

ypoKa.
MOHUTOPHUHT YpOBHS 00YUYE€HHOCTH U KQ4€CTBA 3HAHUH yJaIUXCs 1O TOTYTOJAUSM.

IINTAHUPYEMBIE PE3YJIBTATHI U3YUEHUA YYEBHOI'O ITPEJMETA

JlesTeNbHOCTh yuuTeNss B OOYUYE€HWU XUMHUHU B CpPEeIHEW IIKOJe JOJKHA OBITh HAaIlpaBliieHa Ha
TOCTIDKEHUE 00YJaIOIIMUMUCS CIEAYIOIINX JIUYHOCHIHBIX Pe3YbMamogs:.

- B IICHHOCTHO-OPUEHTAIIMOHHON cdepe - oco3HaHue POCCUNUCKON TPpaKIAHCKOW HIEHTUYHOCTH,
MaTPUOTU3MA, YYBCTBA TOPAOCTH 32 POCCUMCKYI0 XUMHUECKYIO HAYKY;

- B TPyHIOBOH cdepe — comognocms K OCO3HAHHOMY BBIOOpPY JanbHeiIIel oOpa3zoBaTelbHON
TPaeKTOPUH B BBICUICH LIKOJIE, T/I€ XUMUS ABJIIETCSA MPOYUIUPYIOIIEH JUCIIUILINHOM;

- B TO3HABATENbHOW (KOTHUTHUBHOW, HMHTEJUICKTYalbHON) chepe — ymeHue YNpaBIsTh CBOCH
MO3HABATENBHON NIEATENLHOCTBIO, 20MOBHOCMb W CHOCOOHOCMb K OOpa30BaHHIO, B TOM 4YHCIIE
caMo00pa30BaHUIO, HAa NPOTHKECHHUM BCEH  JKU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHMIO KaK YCIOBUIO YCIIEITHOM MPO(EeCCHOHAILHON M OOIIECTBEHHOM eI TEILHOCTH;

- B cpepe cOepeKeHUs 3I0POBBS — npuHAmUe U peanu3ayus IEHHOCTEH 30pOBOTro U 6€301MacHOTO
o0Opasa XW3HH, Henpusmue BPEIHBIX MPUBBIUCK (KypeHHUs, YIOTPEOJICHHUS aaKOroJisi, HApPKOTHKOB) Ha
OCHOBE 3HaHUI O CBOMCTBaX HAPKOJOTUYECKUX U HAPKOTUIECKUX BEIIECTB.

Memanpeomemnule pe3y1bmamol 0C60CHUA 8bINYCKHUKAMU CPEOHell WIKOMblL KYyPCa XUMUU:

- UCnonb306aHue YMEHHH W HABBIKOB pa3jMYHBIX BHUJIOB IO3HABATEIBHOH JEATEIbHOCTH,
MPUMEHEHHE OCHOBHBIX METOJOB TIO3HAaHUS (CUCTEMHO-MH(GOPMAIMOHHBIN aHalu3, HAOIIOACHUE,
M3MEpEHHE, TPOBEICHUE OHKCIEPHUMEHTa, MOACITUPOBAHHME, HCCIIENOBATENbCKAS JEATEIBHOCTD) IS
M3YYEHHUS Pa3INUHbIX CTOPOH OKPYXKArOIIeH NeHCTBUTEIbHOCTH;

- 1adeHue OCHOBHBIMU MHTEJUICKTYaJbHBIMH ONEpalusIMu: (POpMyTUpPOBKA THIIOTE3bI, aHATIH3 U
CUHTE3, CpPaBHEHUE M CHUCTEeMaTH3allys, BBIIBICHHE MPUUYMHHO-CIEACTBEHHBIX CBA3€H M MOHCK
aHaJIOTOB;

- no3HaHue 00BHEKTOB OKPYKAIOILIETO MUPa OT 0OIIEro Yyepe3 0COOEHHOE K EAMHUYHOMY;

- YMeHue TEHepUpPOBaTh WU U ONPEACIATh CPECTBA, HEOOXOIUMBIE TSl UX peaTu3allii;

- yMeHue ONpPENeNsaTh LEeNU U 3a/laydl JAeSITeNbHOCTU, BbIOUpAaTh CpPEICTBA peaju3aluil IeNid U
IMPUMCHATH UX HA IPAKTUKE,

- UCNONb308aHUe PA3TUYHBIX UCTOYHUKOB sl TIOJTYYSHHs] XUMUYEeCKOW nH(popmalu, moHUMaHNue
3aBUCHMOCTH COJACpXaHuss W (GOpMBI TpeACTaBIeHUs HHPOpPMAMH OT IeJied KOMMYHUKAIUU |
aapecara;



- YMeHue TPOAYKTUBHO OOIIATHCS M B3aMMOJICHCTBOBATH B MPOLIECCE COBMECTHOU N1€ATEIbHOCTH,
YUUTHIBATh MO3UINH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3()(HEKTUBHO pa3periath KOH(DINKTHI;

- 20MOBHOCMb W CIHOCOOHOCTh K CaMOCTOATENbHONH HHGOPMAlMOHHO-TIO3HABATEIBHOM
NESITeIbHOCTH, BKIIOYAas YMEHHE OpPHUEHTHUPOBATHCS B Pa3IUYHBIX HMCTOYHUKAX HH(popManuu,
KPUTHYECKH OLICHUBATh U HHTEPIIPETUPOBATH MHPOPMAIIHIO, TOTYIaeMYI0 U3 Pa3IMYHBIX HCTOYHHUKOB;

- YMeHue UCIOJIb30BaTh CPEICTBA MH()OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (Haree
— UKT) B peluieHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 337a4 C COONIOACHUEM
TpeOOBaHUN HPrOHOMHUKH, TEXHUKH OE30MACHOCTH, TUTHEHBI, PECypcocOEepeKeHUs, NPaBOBBIX H
ATHUYECKUX HOPM, HOpM HH(OPMAIIMOHHON O€30MacHOCTH;

- 81a0eHue A3bIKOBBIMU CPEACTBAMM, B TOM YHCJIE U SI3bIKOM XUMHH, - YMEHHUE SICHO, JIOTUYHO U
TOYHO M3JaraTb CBOI TOYKY 3PEHHUs], UCIOJIb30BATh aJIEKBATHBIE S3BIKOBBIE CPEJICTBA, B TOM YHUCIE U
CUMBOJIbHBIE (XMMHUUYECKHE 3HAKH, (DOPMYJIbI U YPABHEHUS).

Ilpeomemnvimu pesynbmamamu W3y4eHHUs XUMUM Ha 0a30BOM ypOBHE Ha CTYIEHHU CPEIHEro
o01Iero 00pa30BaHUS SBIISIOTCS:

1) B mo3HaBaTenbHOM cdepe:

- 3HaHue (IOHUMAHUE) U3YYEHHBIX NOHAMUL, 3AKOHO8 U Meopull;

- yMeHue OIHMCHIBATH JIEMOHCTPALMOHHBIE M CAMOCTOSITEJIBHO IIPOBEICHHBIC SKCIIEPUMEHTHI,
UCIOJIB3YS JIs1 TOIO €CTECTBEHHBIN (PYCCKHM, POJHON) SI3bIK U SI3bIK XUMUU;

- yMenue KJIaCCU(PHUIMPOBATH XMMUYECKHE DJIEMEHTHI, MPOCThIE U CIIOKHBIE BELIECTBA, B TOM
YuClie ¥ OPTraHUYECKUE COSANHEHUS, XUMUUECKHE PEAKIUH 110 Pa3HbIM OCHOBAHUSIM;

- YMeHue XapaKTEepPU30BaTh M3YUEHHBIE KJIACChl HEOPIaHMYECKUX U OPraHUYECKUX COECIUHEHU,
XUMHUYECKHUE PEaKIUH;

- 20mosHOCMb TPOBOJUTH XHMHUYECKHH OSKCIEPUMEHT, HaOJoJaTh 3a €ro MHpOoTEeKaHUEM,
(buKCcHpOBaTh PE3YJIbTAThl CAMOCTOSITEIBHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JENIaTh BBIBOBL;

- ymenue (POpMyTUpOBaTh XMMHUYECKHE 3aKOHOMEPHOCTH, HPOTHO3MPOBATH CBOWCTBA
HEU3YYEHHBIX BEUIECTB 10 aHAJIOTUU CO CBOMCTBAMH U3yUYEHHBIX;

- nouck VCTOYHUKOB XUMHUYECKOH HMH(MOpMaIuu, MojydeHue HeoOXOoaAuMoH uHpopmanuu, ee
aHaJIN3, U3TOTOBJIEHNE XUMUYECKOT0 HH(OPMALIMOHHOTO IPOAYKTA U €T0 MpPEe3eHTalus;

- @radeHue 00s3aTeNbHBIMU  CIIPAaBOYHBIMU  MaTepuanamu: Ilepmonmueckoil cucremoit
xumudeckux sneMeHToB J[. . MenneneeBa, TaOmuieil pacTBOPUMOCTH, IIEKTPOXUMUUYECKHM PSIOM
HaIpsDKEHUN METaJUIOB, PSAOM AJIEKTPOOTPULIATEIBHOCTH — JJIsl XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U
CBOMCTB aTOMOB XMMHUYECKHX 371eMeHTOB |-1V meprnonoB u 06pa3oBaHHBIX UMM MPOCTBHIX U CIOMKHBIX
BELIECTB;

- ycmaHogeHue 3aBUCUMOCTH CBOMCTB U MPUMEHEHHSI BAKHEHIIIMX OPraHUYECKUX COSIMHEHUH OT
UX XUMHYECKOTO CTPOEHHSI, B TOM YHCIIE U 00YCIOBICHHBIX XapaKTepOM 3TOT0 CTPOCHHS (IIpeIeIbHBIM
WM HeTIpeIeNbHBIM) U HaTnYheM (PyHKIIMOHAIBHBIX TPYIIIL;

- MOOenuposanue MOJCKY BAXHEUIITNX HEOPTaHMYECKUX U OPraHMUECKUX BEIIECTB;

- NOHUMaHUe XVUMHUYECKON KapTUHbI MHpa KaK HEOThEMJIEMOW 4YacTH UEJIOCTHOM Hay4YHOU
KapTUHBI MUDA;

2) B LIEHHOCTHO-OPHUEHTAIIMOHHOW cdepe — aHalu3 W OIeHKa TOCIEACTBUMA I OKpYXKaromen
cpeasl OBITOBOM M TNPOW3BOACTBEHHOW JESATENBHOCTH YEJIOBEKAa, CBS3aHHOW C IMPOM3BOJACTBOM H
nepepadboTKON BaXKHEUIITNX XUMHUECKUX MTPOTYKTOB;

3) B TpynoBO# cdepe — nposedeHue XUMHUECKOTO SKCIIEPUMEHTA; pazeumue HaBBIKOB YYEOHOH,
MIPOEKTHO-UCCIIEOBATEIBCKOM, TBOPUECKOM JESATENBHOCTH MPU BBINOIHEHUM HWHIUMBUYAJIBHOIO
IIPOEKTa [0 XUMUH;

4) B cdepe 310pOBOro o00paza KU3HH — coOM0O0eHue TIpaBUi 0€30MacHOro oOpamieHus ¢
BELIECTBAMH, MaTepHajaMd M XMMHYECKHMHU IpOIEcCCaMM; OKa3aHWE IEpBOH IOMOILIU IpU
OTpaBJICHUSX, OKOTAX U APYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JaOOPATOPHBIM 000PYIOBaHHEM.

BoinyckHuK Ha 0230BOM YPOBHE HAYUYMTCS:

- IOHUMAaTh XUMHUYCCKYIO KapTUHY MHUpPA KaK COCTAaBHYIO 4aCTb HGHOCTHOﬁ KapTUHBI MUpPa,

- packpeIBaTh pOJb XUMHH M XHMHYECKOTO TMPOU3BOJCTBA KaK MPOU3BOAUTEIHLHOW CHIIBI
COBPEMEHHOT0 O0IIEeCTBA;

- (hopMynHpOBATh 3HAUEHNE XUMUU U €€ IOCTHXKEHUH B MOBCETHEBHOM KU3HU YEIIOBEKA;

- YCTaHAaBJIMBATb B3aUMOCBA3U MCKAY XUMUEH U APYTruMH €CTCCTBCHHBIMH HAaYKAMU,



- (opMynupoBaTb OCHOBHBIE IIOJIOKEHHUSI TEOPUM XHMMUYECKOIO CTPOEHHUS OpPraHMYECKHX
coenquHeHuil A.M. ByTiepoBa 1 WUIIOCTPUPOBATH UX MPUMEPAMH U3 OPraHUYECKOW U HEOPTaHUYECKON
XMMMUY;

- apryMEHTHPOBATb YHMBEPCAJIbHBIA XapaKTEp XUMHMUYECKUX ITOHATHUH, 3aKOHOB M TEOPHUM UL
OpPraHUYECKON ¥ HEOPraHMYECKON XUMUU;

- popmynuposats [lepuognuecknii 3akon .M. MenzaeneeBa u 3aKOHOMEPHOCTH W3MEHCHUU B
CTPOEHUH M CBOICTBaX XUMHUYECKHUX OJJIEMEHTOB U OOpa30BaHHBIX HMH BELIECTB HA OCHOBE
[Tepuoauyeckoii cuctemsl Kak rpaduyueckoro orodpaxkenus [lepronndyeckoro 3aKoHa;

- XapaKTepHu30BaTh S- U P-3JIEMEHTHI, a TAKXKE JKEJIe30 10 HUX IOJIOKEeHHI0 B [lepuonmdeckoit
cucreme .M. Menneneena;

- KJ1accu(UIMPOBATh BBl XUMUYECKOH CBSI3U U TUIBI KPUCTAIUIMUECKUX PEIIETOK, OOBSICHATh
MEXaHU3Mbl UX OOpa30BaHMS M JOKa3blBaTh €IUHYIO MPUPOAY XMMHMUECKHX CBs3€il (KOBaJEHTHOH,
MOHHOM, METaJNINYECKOi, BOJIOPOIHOMN);

- OOBSCHATh TPUYMHBI MHOTOOOpAa3Wsi BEIIECTB HAa OCHOBE IPHPOIBI SBICHUI HM30MEpHH,
TOMOJIOTHH, aJNIOTPOIINH;

- KJIaccu(UIMPOBATh XUMHUYECKHE PEaKIUH B HEOPraHMYECKOW M OpPraHMYeCKOW XUMHH IO
pa3IMYHBIM OCHOBAaHUSM U YCTaHABJIMBATH CHELU(UKY TUIOB peakuuil OT 001ero yepe3 oco0eHHOe K
€AMHUYHOMY;

- XapaKTepHu30BaTh TMAPOIU3 KaK cHelU(UIHbII OOMEHHBIH MpPOIlecC U PACKpPBIBaTh €r0 PoJib B
YKUBOW M HEKUBOW MPUPOJE;

- XapaKTepU30BaTh AIEKTPOJIN3 KaK ClelU(UUHBIA OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIN NpOLIeCcC U
€ro MPaKTHYECKOE 3HAUYCHHUE;

- XapakKTepu30BaTb KOPPO3HUIO META/UIOB KaK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIA IIPOLIECC U
MpeJiaraTh CrocoObl 3aUTHI;

- OIMCBIBATH [IPUPOLY MEXAHU3MOB XUMUYECKUX PEAKLIUM, IPOTEKAIOLIUX MEXKAY OpraHU4eCKUMHU
Y HEOPraHWYECKUMH BELIECTBAMU;

- KJIacCU(UIIMPOBATh HEOPTaHMUECKUE M OPraHNYECKHE BEIIECTBa,

- XapakTepu30BaTh OOIIME XUMHUYECKHE CBOICTBA Ba)XHEMIIMX KJIAaCCOB HEOPraHWYECKHX U
OpPraHUYeCKHUX COCTMHEHUH B IJIaHe OT OOIIEro yepe3 0COOEHHOE K €TUHUYHOMY;

- HCTI0JIb30BaTh 3HAKOBYIO CHUCTEMY XUMHUYECKOTO S3bIKa JIJIsl OTOOpaKeHHsI cocTaBa (XMMHUYECKHE
(bopMyIbl) U CBOHCTB (XMMHUYECKHE YPaBHEHHSI) BEIIECTB;

- UCIIOJIB30BaTh MPAaBWJIa U HOPMBI MEXIYHAPOJAHON HOMEHKJIATYphI JUUI Ha3BaHWI BEIIECTB IO
dbopmynaMm 1, HA00OPOT, /I COCTABICHHS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (DOPMYJT COETUHEHUH M0 MX
Ha3BaHUsAM;

- 3HaThb TPUBUAJIbHBIC HA3BaHMA BAXKHEHIIMX B OBITOBOM M MPOU3BOJICTBEHHOM OTHOIICHUH
HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB;

- XapaKTepU30BaTb CBOMCTBA, IOJIYYCHUE U NPUMEHEHHE BAKHEUINUX IPEACTABUTEIICH TUIIOB U
KJIaCCOB OPraHMYECKUX COEJUHEHUH (AlKaHOB, AaJKEHOB, AJIKUHOB, aJIKaJHUCHOB, apOMAaTHYECKHX
YIJI€BOAOPOAOB, CHHPTOB, (DEHOJIOB, ANbJIETHIOB, MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CJIO’KHBIX 3()UPOB U KHUPOB, YIIIEBOAOB, AMUHOB, aMUHOKHUCIIOT);

- YCTaHaBJIMBATh 3aBUCUMOCTb SKOHOMHUKHU CTPaHBI OT J00BIUH, TPAHCTIOPTUPOBKU U MepepaboTKH
YTJIEBOJOPOIHOTO CHIPhs (HE()TH U MPUPOIHOTO Ta3a);

- DKCIIEPUMEHTAJIBHO MTOATBEPKIAaTh COCTAB U CBOMCTBA BAXKHEUILNX MPEACTABUTEIECH U3YUCHHBIX
KJIAaCCOB HEOPraHMYECKHUX M OPraHMYECKHUX BEIIECTB C COOJIOACHUEM IpPaBUI TEXHUKH OE30M1aCHOCTH
111 pabOTHI C XUMHUUECKUMH BEIIECTBAMU H J1a0OpaTOPHBIM 000PYI0BAHUEM;

- XapaKTepU30BaTh CKOPOCTh XUMUUECKOM peakIMM U €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOpPOB;

- XapaKTEpPU30BaTh XMMHUYECKOE PABHOBECHUE M €r0 CMEIICHHE B 3aBUCHUMOCTH OT PA3IUYHBIX
(hakTopoB;

- IPOM3BOJIUTH PACUEThl M0 XUMHUYECKUM (OpMyJiaM M YpaBHEHHSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOILIEHU MEX]y Y4aCTHUKAMH XMMHUYECKUX PEAKLUH;

- coOuoaTh MpaBHUjIa JKOJIOTUYECKOH O€30MacHOCTH BO B3aMMOOTHOIIEHHSIX C OKpPY)KaoLIeH
cpezoi pu oOpallleHuH ¢ XMMUYECKUMU BELLIECTBAMHU, MaT€pHUaIaMy U MPOLECCAMHU.



BbInycKHUK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:

- UCNONb308aMb  MeMmOoObl HAYYHO20 NO3ZHAHUSL NPU  GLINOJIHEHUU NPOEeKmo8 U yueOHO-
UCCNe008aMENbCKUX 3A0AY XUMUYECKOU MeMaAmuKu,

- NPOCHO3UPOBAMb CMPOEHUE U CEOUCBA HEZHAKOMbIX HEOP2AHUYECKUX U OP2AHUYECKUX 8eUjecmE
Ha OCHOBe AHANO2UU,

- NPOCHO3UPOBAMY MEUEHUE XUMUYECKUX NPOYECCO8 8 3a8UCUMOCTU OM YCI08ULL UX NPOMEKAHUSL
u npednazams cnOcobbl YNpasieHus: SMUmMuU npoyeccamis;

- YCMAaHABIUBAMb 63AUMOCEA3U XUMUU C NpeoOMemamu 2yMAHUMAPHO20 YUKIA (S3bIKOM,
JUMEPAmypou, MUpo8oU Xy00AHceCmMEeHHOU KYIbmypol),

- PACKPbI8AMb POJIb XUMUYECKUX 3HAHUL 8 0)Y0yueli NpaKmuieckou 0esimeibHOCmu,

- PACKpbuleamsv poib XUMUYECKUX 3HAHUL 8 (YOpMUposanuu uHOUBUOYANIbHOL 00pa308amenbHOll
mpaekmopuu,

- NPOZHO3UPOBAMb CHOCOOHOCTb HEOP2aHUHeCKUX U Op2aHU4ecKux 6eujecms nposeiiams
OKUCTUMENbHble U/UTU B0CCMAHOBUMENbHbIE CEOUCMBA C Y4emoM cmeneHel OKUCIEeHUS JJ1eMeHmOos,
obpasyrowux ux,

- apeyMeHmuposams eOUHCMEO MUpA Gewecmes YCMAHOBNeHUEM 2eHEeMUYECKOU CB8A3U MeHCOY
Heop2aHuyecKUMU U OP2AHUYECKUMU Belyecm8am;

- 81a0emb XUMUYECKUM A3bIKOM OISl 0002aujeHus CIO8APHO20 3aNAca U pa3eumusi pedu,

- Xapaxmepuzoeams CMAHOGIeHUe HAYYHOU meopuu Ha npumepe omxpvimus I[lepuoouyeckozo
3aKOHA U MeopuU XUMUYECKO20 CIMPOEHUs OP2AHUYECKUX 8euecme;

- KpUmu4ecku omHoCUmMbCs K NCeBOOHAYUHOU XUMUYECKOU UHDOpMAyuU, NOLyYaAemoll U3 pa3Hbix
UCTNOYHUKOB,

- NOHUMamv 2100anbHble NpPoOIeMbl, CcmosAwue neped uUeno8euecmeom  (IKorozuveckue,
9HepeemuyecKue, colpbesvle), U npedaazams Nymu ux peueHuss, 8 mom Yucie u ¢ NOMOWbIO XUMUU.

COJEPXAHME KYPCA

Wnes o Benyielt poiu TeOpEeTUYECKUX 3HAHUM B MpoOIEcCe MO3HAHUS MUpa BEIIECTB U PEaKIMi
CTajla OCHOBHOM M JUIsl KOHCTPYUPOBaHUs Kypca oOuiei xumun. Ha ocHOBE eIMHBIX MOHATHUH, 3aKOHOB
U TEOpHUIl XUMUH y CTapIIEKIACCHUKOB (OPMUPYETCS LIEIOCTHOE IPECTABICHNE O XUMUYECKON HayKe,
0 XMMUYECKOH KapTUHE MUPA, KaK COCTABHOHN YacCTH €AMHOM €CTECTBEHHOHAYYHOI KapTHHBI MUpA.

B kypce oOmeii XuMuUM BHavaje YrIyOIsSiOTCS ¥ PACHIMPSIOTCS 3HAHWS, MOJyJYCHHBIC
o0yJaroIMMHUCs W3 Kypca OCHOBHOW INIKOJIBL, O CTPOCHMHM aTOMa M BEIIeCTBA Ha OCHOBE
[lepuoanueckoro 3akona u Ilepuonuueckoit cucremsl .M. MenneneeBa, o0mux CBOMCTBaX KJIaccoB
OpPraHUYeCKUX M HEOPraHWYECKUX COCIMHEHMH (KUCIIOT, OCHOBaHWMH, aM(pOTEpHBIX COEJUHEHUH) B
CBET€ TEOpUM DJIEKTPOJUTHYECKOW auccouuanuu. Jlagee paccMaTpuBaeTcs —KilacCU(pHUKaIMA
XMMHMUYECKHX PEaKIMi B OPraHMYECKONM M HEOPraHMYECKONM XUMHUH. 3aBEpIIAET KypC 3HAKOMCTBO
CTapIICKIACCHHUKOB C IMECPCIICKTUBAMU PA3BUTHA XUMHYECKOHN HAaYKH U XUMHYCCKOI'O MpOU3BOACTBA, C
pobaeMaMH OXpaHbl OKPYKAIOLIEH Cpe/ibl OT XUMHUECKOTO 3arps3HEHUs U IMyTSIMHU UX PELICHHUS.

OBLIASA XUMUA

10 xkmace

Tema 1: BBegenue. Teopusi cTpoeHUsi OpraHuvecKux coenHenuii (3 yaca)

IIpeamer opraHud4eckod XWMHUH. B3auMOCBSI3b HEOPraHMYECKUX M OPraHUYECKUX BEILECTB.
Oco0eHHOCTH OPraHMYECKUX COSAMHEHUIN U PEAKIINI C MX y4aCTHEM.

OCHOBHBIE TIOJIOKEHHMSI TEOPUUM XUMHUYECKOTO CTPOEHMSI OpPraHMYecKMX coeAuHeHud A. M.
bytiepoBa. XuMHYeCKOE€ CTPOCHHE KAK MOPSAOK COCAMHEHHS aTOMOB B MOJIEKYNIAaX. 3aBHUCHMOCThb
CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOECHMsI MoJeKyl. M3oMepus. 3HaueHUE TEOPUM XUMHUUYECKOTO
CTPOCHHUS.

Lemoncmpayuu

1. O6pa3ubl OpraHMYECKUX BEIIECTB, N3NNI U3 HUX.

2. lllapocTepkHEBBIE MOAETH MOJICKYII.

Tema 2: YraeBoaopoasl U ux npupoanbie ucrounuku (10 yacon)

YrineBonoposl (IpeebHbIE, HENPEAEIbHbIE, APOMATHUECKHE).




IIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYIBI METaHa. SP -THOPHAM3ALMs OpOHTaNeH
aToMa yraepoga. l'oMojormdeckuil psj, HOMEHKJIATypa W H30MEpHUs YIJIEPOAHOIO CKeJleTa.
dusznueckre CBONCTBA aJIKAHOB M UX 3aBUCUMOCTb OT MOJICKYJIIPHOM Macchl. XUMHUYECKHE CBOMCTBA!
rajoreHupoBaHue (Ha MpUMepe MeTaHa U 3TaHa), TOPEHHE, TEPMUUYECKHUE MPEeBpalleHUs (Pa3IoKeHHeE,
KpEKUHT, JerunpupoBanue, wusomepusanusi). KonBepcusi mertana. Haxoxnenue B mpupose u
MPUMEHEHUE aJTKAHOB.

AJIKeHBIL. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MONCKYJIBI STHICHA. SP°-THOPHIN3ALHS
opburaneit atoma yriaepona. 6-CBs3u U n-cBsa3u. ['omornormueckuii psa, HomeHkiarypa. CTpyKTypHas
nzomepust (M30MepHusl YIJIEPOJHOTO CKelleTa U TIOJOKEHUS JBOWHON CBSI3M B MOJICKYJE).
3aKOHOMEPHOCTH HM3MEHEHHUS (PU3NYECKUX CBOMCTB AJKCHOB. XMMHUYECKHE CBOWCTBAa (Ha mpuMepe
ATHIICHA): pEaKIUH TNPUCOEAMHEHUs (THUAPUPOBAHUE, TalOTEHUPOBAHUE, THIPOraJOreHUPOBAaHUE,
TUApATals ), OKUCIEHUs (TOPEHUE) U TIOJTUMEPHU3AIINH.

[IpoMblieHHsle ¥ J1abOpaTOpHbIE METONbI TMOJYYEHHUS aJKEHOB: JETHUAPUPOBAHUE U
TEPMUYECKHUIN KPEKUHT aJIKAHOB U JICTUpATAINS CITUPTOB.

Anxanuensl. [lonstTue o JueHOBBIX yriaeBopoponax. byramuen-1,3 (auBunmi) u  2-
Metunoyraauen-1,3 (u3onpen). IlomydeHne W XUMUYECKHE CBOMCTBA: pEaKIMM TMPUCOCAUMHEHUS U
nonuMepu3anuu. HaTypanbHbli M CUHTeTHUYeCKHE Kaydyyku. Bynkanuzamus kayuyyka. Pesuna.
[Ipumenenne kayuyka u pe3unsl. Padots! C. B. Jlebenena.

ANKUHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJICKYIHI aneTuiaeHa. Sp-I'nbpunuzanus
opOuTazneit aroma yriepozaa. ['omooruueckuii psia, U30Mepusi 1 HOMEHKIIaTypa ankuHOB. Dusndeckue
U XUMUYECKHE CBOICTBa (Ha mpuMepe aretuieHa). Peakuuu mnpucoenuHeHus (THAPUPOBAHUE,
rajoreHupOBaHWE, THUIPOTaJOTeHUpPOBaHWE, THApartanus), oOkucieHus (ropenue). [lomydenwue
areTuiIeHa KapOuJHBIM U METAHOBBIM CIIOCO0aMHU, €ro MPUMEHEHHE.

[uxnoankansl. HomenknaTtypa, nonyueHue, Gpu3nueckue 1 XMMHYECKHUE CBOMCTBA, MPUMEHEHHE.

Apenbl. CocTaB U CTpOCHHE apeHOB Ha mpumepe Oenzona. Dusnueckue cBoiicTBa O€H307a, €ro
TOKCUYHOCTh. XHWMHUYECKHE CBOWCTBA: pEaKIMH 3aMelieHus (HUTPOBaHUE, TaJIOT€HHUPOBAHUE),
npucoeuHeHus (THIPUPOBAHUE, XIOpHpPOBaHue), TopeHwus. [lonyuenue u npumeHeHue 6eH3o7a.

['enetnueckas B3aMOCBS3b YITIEBOAOPOIOB.

[TpupoiHbIE UCTOYHUKH YTIEBOJIOPOAOB U HX MepepaboTka. [Ipupoausiii u momyTHBINH HEPTIHON
ras3pl, X COCTaB U NMPUMEHECHHE B KAYECTBE WMCTOYHHKA DPHEPTHHM U XUMHUUYECKOro Chiphsi. Hedtsh, ee
coctaB u cBoicTBa. IIpoaykTel ¢pakunoHHONW TieperoHKH HedTH. KpekuHT HePTemnmpoayKTOB.
OxraHoBoe unciio 0eH31MHOB. OXpaHa OKpy»Karollel cpepl mpu HedTenepepadoTKe U TPaHCIIOPTUPOBKE
HE(PTENPOTYKTOB.

Hemoncmpayuu

1. Tlpumepsl YrieBOAOPOJOB B Pa3HBIX arperaTHbIX COCTOSIHHSAX (TpomaH-OyTaHOBasi CMECh B
3akuraigke, OeH3uH, nmapaduH, achanbt)

2. Cxema 00pa3oBaHUs KOBAJICHTHOW CBSI3U B HEOPTAHMUECKHUX M OPTaHUIECKUX COCTUHEHUSX.

3. [lapocTtepkHEeBbIE U MacITAOHbIE MOAEIH MOJIEKYS METaHa U APYTUX YIIIEBOJAOPOIOB.

4. OnpeneneHre HAIU4YUS YIIIEpO1a U BOJOPOa B COCTaBE METaHa MO MPOAYKTaM FOPEHHUS.

5. Buneoonsitel: ['openue mertaHa, mapaduHa B YCIOBUSX M30BITKA M HEJOCTaTKa KHUCIOPOJA.
B3priB cmecu MeTana ¢ Bo3yxoM. OTHOIIIEHHE MeTaHa K OpOMHOI BOJIE.

6. Tabnuma «CpaBHEHHE COCTaBa AJTKAHOB U AJIKEHOBY.

7. llapocrepxHeBas 1 MaciTabHasi MOJIETTH MOJIEKYJIbI STUJICHA.

8. [losrydeHue 3THIICEHA U €r0 CBOMCTBA: TOPEHUE, B3AMMOICHCTBHE C OPOMHON BOJIOM.

9. OTHOIIEHUE KaydyKa U PE3UHBI K OPTaHUYECKUM PACTBOPUTEIISIM.

10. Pa3noxeHue kaydyka MpU HAarpeBaHUM M HCIBITAHHE HA HENPEIENbHOCTh IPOIYKTOB
pa3IoKeHusl.

11. IlapocTepxHeBas 1 MaciTabHas MOJIEIN MOJIEKYJIbI alleTHIICHA.

12. Tlomydenue areTuieHa KapOUIHBIM CIIOCOOOM M €ro CBOMCTBA: TOPEHUE, B3aUMOJCHCTBUE C
OpOMHO¥ BOJIOH.

13. Mopnenu MoseKkysbl OeH301a.

14. OtHomenue 6eH301a K OPOMHOM BOJE.

15. N'openue Oenzomna.

16. Komnekuus 06pa3iioB HeQTH U MPOIYKTOB €€ MepepadboTKH.

IIpakmuyeckue u 1abopamopHule pabomoi




[TpakTrueckas padota «M3roToBiieHHE MOJIeTIEH MOJICKYJT YIIIEBOIOPOIOBY

JlaGopatopHas pabota «OmnpenesaeHne 3IEMEHTapHOTO COCTaBa OPraHUYECKUX COSTMHEHUI

[TpakTuueckas pabota «Permenue 3anayu»

JlaboparopHas pabota «IlonydeHue STUICHA U OTIBITHI C HUMY

[TpakTuueckas paborta «O3HakomieHue ¢ kouiekuuen «HedTb u IpoAYyKTHI ee mepepadoTKI»»

Cemunap

Hed b 1 criocoOwI ee mepepaboTku

KonTtponsHas pabota mo teme «YTJI€BOIOPOIBI»

Tema 3: Kuciopojaconep:kauue opraHu4yeckue cOeJMHEHHs] U MX HAXOXKJIeHHEe B KHUBOM
npupoze (11 yacos)

CnupTtsl. DyHKIMOHANIBHAS TPYIIA, KIaCCU(PUKALIUSA: OTHOATOMHBIE U MHOTOATOMHbBIE CITUPTHI.

[IpenenvHble onHOaTOMHBIE cnupThl. HomeHkmarypa, u3omMepuss U CTPOEHHME CIHPTOB.
Bopopoanas cBsi3p MeX1y MOJIEKYJIaMU U €€ BIUSHUE Ha (pU3MUecKre CBOWCTBA CIIUPTOB. XUMHUYECKHE
CBOMCTBA CUPTOB (HA MPUMEPE METAHOJA U ITAHOJA): 3aMELICHHE aTOMa BOJOPOAA B TUIPOKCUIILHOM
rpynne, 3aMenieHHe TUIPOKCUIIBHOW TpYIIbl, OKucieHue. KauecTBeHHas peaklus Ha CIUPTHIL.
[lonyueHue 1 npuMEHEHUE CIUPTOB, (PU3UOJIOTUUECKOE JEHCTBUE HA OPIraHU3M UEJIOBEKa.

MHoOroaToMHble  CHOUPTHI: OITWICHIVIMKOAbL U  TIOUUEPUH. TOKCHMYHOCTH  ATUIICHIIHKOJIS.
Oco0eHHOCTH XHWMHUYECKUX CBOMCTB M MPAKTUYECKOE HCIOJIb30BAaHUE MHOTOAaTOMHBIX CIIMPTOB.
KauecTBeHHas peakuus.

®enon. [lonmydenue, Qusnmyeckue M XUMHYECKHE CBoOWcTBa (eHosa. Peaknum ¢ ydactuem
TMJIPOKCUIIBHOM TIpynibel W OEH30JIbHOTO KOJbIA, KadecTBEHHass peakuus Ha ¢eHon. Ero
IIPOMBIIIEHHOE HcIoJib3oBaHue. JlelictBue (eHosia Ha UBble opraHu3Mbl. OXpaHa OKpysKarolei
CpeZbl OT MPOMBIIUIEHHBIX OTXO0/I0B, COJEPKALIMX (HEHOM.

Ansperuasl. CoctaB, obOmas ¢opMyna, HOMEHKIATypa U HM30MEpHs MPEAENIbHBIX allbJIerHI0B.
DJEeKTPOHHOE CTpPOEHHE KapOOHWIBHOW TIpYIIbl, OCOOCHHOCTH JBOMHOM cBs3u. Dusnmueckue u
XUMHUYECKHE CBOMCTBAa (Ha MpUMepe YKCYCHOIO WM MYPaBbUHOIO ajbJETHIa): peakuuu
IIPUCOEIUHEHMSI, OKUCIICHUS, MToJInMepu3alu. KauecTBeHHbIE peakiuy Ha anpAeruabl. AleTanbaeruy
1 hopMasbAETUA: OJIydeHre U MpuMeHeHue. [eficTBIe anbIerujoB Ha *KUBbIe OPTraHU3MBI.

KapbonoBbeie kucnotsl. Knaccupukanuss KapOOHOBBIX KHCIOT: IpeleibHble, HENpeae/IbHBIE;
HU3IIME U BBICIIME KHUCIOTHl. [ OMOJOTHMYECKUIl psl TpeneabHbIX OJIHOOCHOBHBIX KHCIOT.
Homenknarypa, usoMmepus, CTpoeHHe KapOOKCHIBHON rpynmbl. dusnyeckue U XMMUYECKUE CBOMCTBA:
B3aMMOJICHCTBUE C METaUIaMH, OCHOBAaHUSIMH, OCHOBHBIMM MU aM(OTEPHBIMH OKCUAAMH, COJIIMH,
CIUPTaMU; PEAKLUH C yYACTHEM YTJIEBOJOPOJHOTO pajiuKaa.

OcoOeHHOCTH CTpPOEHUSI U CBOWCTB MYpaBbUHON KHUCIOTHL. IlomyueHue u mnpumMeHeHUe
KapOOHOBBIX KUCIIOT.

CpaBHeHUE CBOWMCTB HEOPTaHUUECKUX U OPraHUYECKUX KHUCIOT.

Crnoxnble 3¢upbl KapOOHOBBIX kHcHIoT. CocTaB, HOMEHKJIaTypa. Peakius sTepuQHUKaIyy.
I'unponus cinoxubIX 3¢upos. [Iprumeps! coKHBIX 3PUPOB, UX (HU3HMUECKHE CBONCTBA, paCIPOCTPaHEHUE
B IIPUPOJIE€ U IPUMEHEHHUE.

Kupsl. CoctaB u crpoenue. XXKupel B mpupojie, uX cBOMCTBa. [ UAPOIN3 U rUIpupOBaHUE KUPOB B
npoMblnuieHHOCTH. [IpeBpamienns xupos B opranusme. IuimeBas eHHOCTh )KMPOB U IPOAYKTOB Ha UX
OCHOBE.

Mpbita — conau BeICIIMX KapOOHOBBIX KucioT. CocTaB, IMONy4YeHHE M CBOWMCTBA MBLIA.
Cunrernueckue wmotone cpeacrBa (CMC), ocoOeHHOCTM WX CBOWCTB. 3amiuTa MTPHUPOALI OT
sarpsizaenust CMC.

[TonudyHKIIMOHATBEHBIE COETUHEHUS

YrneBoasl. ['moko3a. CtpoeHue Molekyinbl (anpaeruanas Gopma). Ou3UvecKue U XUMHUYECKUC
CBOMCTBAa TIIOKO3bl. Peakumu ¢ ydacTMeM albJeTMIHOM M THIPOKCHIBHBIX TPy, Opo>KeHUeE.
[IpuposHblE MCTOYHMKM M CHOCOOBI NOJY4YEHHUS TJIIOKO3bl. buosoruueckass posib U NPUMEHEHHE.
OpyKTO3a Kak n3oMep rioko3bl. CocTaB, CTpOCHHE, HAX0XKIEHUE B IPUPOJIE, OMOIOTHYECKAs POJIb.

Caxapoza. CocraB, (u3HYECKHe CBOMCTBA M HAXOXJICHUE B NPHPOJE. XUMHUECKUE CBOWCTBA,
MOJTy4eHHUE U MPUMEHEHHE caxapo3bl. bruonoruueckoe 3HaueHHeE.

Kpaxman — mpupoansiii monmumep. CocraB, Gpu3MUEcCKUe CBOMCTBA M HAXOXKACHUE B TPHUPOJIC.
XuMHYeCKUe CBOMCTBA, MONyueHUE U MpuMeHeHue. [IpeBpallieHns MUIeBoro Kpaxmaia B OpraHU3Me.
I'nmukoreH, pojib B OpraHu3Me YeJIOBEKa U JKUBOTHBIX.



Hemmonoza — mnpupoassiii monumep. CTpoeHHe W CBOMCTBA LEIUIIOJNO3bI B CPABHEHUH C
Kpaxmanom. Haxoxxaenue B mpupoie, OnoJoruueckasi poiib, MoJlydeHHe U MPUMEHEHHUE LEJUTION03bI.

Hemoncmpayuu

1. PactBOpuMOCTb CIMPTOB B BOJIE.
. XMMHUYEeCKHe CBOWCTBA CIIUPTOB: FOPEHHUE, B3aUMO/ICHCTBUE C HATPUEM U TUXPOMATOM HATpHUS B
KHUCJIOTHOM CpeJie.
. PactBopumocTh (heHoIa B Bojie MTpH OOBIYHOMN TeMIepaType U MPH HarpeBaHHUH.
. BriTecHeHne geHona u3 GpeHonsaTa HaTpus yrojabHON KHCIOTOM.
. KauectBennas peakuus Ha ¢peHOI.
. CBoiicTBa MeTUIaMUHA: TOPEHUE, B3aUMOJICHCTBUE C BOJOU U KUCIOTaMHU.
. Moaenu MosieKys MeTaHalsl ¥ STaHaJs.
. B3aumogeiictBue Qopmanpaernia ¢ aMMHAYHBIM pAacTBOPOM OKcuaa cepebpa (peaxius
«CepeOpsHOTO 3epKaJiay).
9. Tabimna «I"oMOIOTHYECKHUIA PSJT TPEAETBHBIX OJJHOOCHOBHBIX KaPOOHOBBIX KHUCIIOTY.
10. OOpa3isl pa3IUYHbIX KapOOHOBBIX KHUCIIOT.
11. OTHOMIEHUE KapOOHOBBIX KUCIIOT K BOJIE.
12. KauecTBeHHas peakiys Ha MypaBbUHYIO KUCTIOTY.
13. Peakmus «cepeOpsHOro 3epKajiay Ha MPUMEPE TITFOKO3bI.
14. BzaumonelictBue Tra0Ko3bl ¢ THApokcuaoM Meau(ll) mpu OOBIMHBIX YCIOBHSIX U TpH
HarpeBaHUH.

15. OtHomenue caxapo3ssl k ruapokcuay meau(Il) u npu HarpeBaHuH.
16. l'maponun3 caxapossbl.
17. Tuaponus nesioao3sl U Kpaxmarna.
18. B3aumoelicTBrE KpaxMaia ¢ HOJIOM.

N

OO Ol A~ W

Jlabopamopuvle u npakmuyeckue pabomuol

JlaboparopHas pabota. CBolicTBa CIUPTOB

JlabopaTopHnast pabota. «CBOWCTBA aJIbJIETHIOBY

[IpakTudeckas padora. [loxyyeHue u cBoiicTBa KapOOHOBBIX KHCIIOT

[Ipaxtuueckass paborta. PemeHne SKCTIEpUMEHTABHBIX 3a]lad Ha PAcTO3HABAaHUE OPTaHMYECKHX
BEIIIECTB

JlabopaTtopHnasi pabota «CBOMCTBA SKHPOB»

JlaboparopHas pabota. CpaBHEHHE CBOMCTB MbLJIa 1 CHHTETUYECKUX MOIOIINX CPEJCTB

JlabopaTtopHast pabota «CBOMCTBA TIFOKO3bI»

JlaboparopHas paboTta «CBOHCTBA KpaxMasa

[Tpaktuueckast pabota. Permenue skcnepuMeHTANbHBIX 337ad Ha TOJy4eHHE U pacro3HaBaHUE
OpPraHMYECKUX BEIIECTB.

KontponbHass pabora mo temam: «Crmuptel u (GeHONbl. ANbaeruasl U KeToHbl. KapOoHOBBIE
KHUCIIOTBI.

KoHnTtponbHas pabota

Tema 4: A3oTcoaep:kainiue opraHnyeckue coeJUHEHHsI U UX HAXO0KIeHUe B KMBOIl Npupoae
(5 yacos)

[lepBuunbie amMuHbl mOpeaenbHOro psaa. CocraB, HoMeHkJatypa. CTpoeHHE aMHHOTPYIIIBI.
duznueckrue W XUMUYECKHE CBOMCTBA. AMHUHBI KaK OPraHMYECKHME OCHOBAHHUSA: B3aUMOJICHCTBHUE C
BOJIOM U kucioTamu. ['openre aMuHoB. [lonydeHue u npuMeHeHue.

AmuHOKUCITOTEL.. HOMEHKITaTypa, n3oMepus, oJydeHue U PU3NICCKUE CBOWCTBA. AMUHOKHUCIIOTHI
Kak aMm(OTepHbIE OpraHuyeckue coenuHeHus. IlenTuaHas CBsA3b. buonormdyeckoe 3HaYeHHE
AMUHOKHCIIOT (3aMEHUMBIE U HE3aMEHUMbIE KUCJIOTHI). O01acTH NPUMEHEHUS] aMUHOKHUCIIOT.

benku kak mpupomseie monuMepbl. CocTaB M CTpoeHHe OeiakoB. PU3NYECKHE M XUMHUYECKHE
CBOWCTBa O€JKOB, KauyeCTBEHHbIC (I[BETHHIC) peakuuu Ha Oenku. [IpeBpamieHune O€IKOB MUINK B
opranusme. buonoruueckue GpyHKIMu OETKOB.

Hemoncmpayuu

1. O6pa31bl aMUHOKHUCIIOT.

2.Jloka3aTeNIbCTBO HATMYHS (PYHKIIMOHAIBHBIX TPYII B MOJICKYJIaX aMUHOKHUCIIOT.
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3. PacTBOpeHue 6enkoB B BOJIE.

4. Jlenatypanus OSIKOB IMPU HATPEBAHUM U TIOJT ACHCTBHEM KHUCIIOT.
5. O0HapyxeHHe OeKka B MOJIOKE.

Jlabopamopnvle u npakmuyeckue pabomul

JlabopaTopHas pabota «CBolcTBa OEIKOBY.

Cemunap:

Ou3nonoruyecKoe NeHCTBIE CIIUPTOB HA OPraHU3M YeJIOBeKa
KonTponbHast pabora 1o TeMe « AMUHBI, aMUHOKHUCIIOTHI U OCTTKI.

Tema 5: Xumus u ku3Hb (2 yaca)

®epmentsl.  Crenudpuyeckue cBoiictBa (pepmentoB. Hcmonmp3oBaHue (EepMEHTOB B
npombiliuieHHOCTU. [loHSITHE O BUTaMHMHAaX, aBUTAMUHO3€, THIO- M THUIEP- aBUTaMUHO3aX. DYyHKIIMN
ButaMuHOB. [ToHsTHE O rOpMoHax. CBolicTBa ropmMoHOB. JIekapcTBa. XuMuoTepamnus 1 papMaKkoIOTusl.

Tema 6: UckyccTBeHHBbIE H CHHTETHYECKHE OPraHuYecKne coeJuHeHus1 (2 yaca)

Bonokna. Ilpupoansie (HaTypasibHble) BoJOKHA. IloHsATHe 00 MCKYCCTBEHHBIX BOJIOKHAX:
alleTaTHOM M BUCKO3HOM. CuHTeTndeckue BojiokHa. [lonnamunnoe (kanpoH) u noiausdupHoe (JlaBcaH)
BOJIOKHA, X CTPOCHHE, CBOMCTBA, IPAKTUYECKOE MCIIOJIb30BAHUE.

[lemoncmpayuu

1. OO6pa3upbl HATYpaTbHBIX, UICKYCCTBEHHBIX, CHHTETUYECKHUX BOJIOKOH U U3JENHS U3 HUX

IIpakmuyeckas paboma

3HaKOMCTBO € O0O0pa3lamMH IUIaCTMAacC, BOJIOKOH M KaydykoB. Pacrno3HaBaHue BOJIOKOH H
IJIacTMAcC.

HTorosoe 06061eHne u nopropenue Kypea (1 yacon)

OCOOEHHOCTH CTPOEHHsI OPTaHMYECKUX BEIECTB, BUIbI MX H3oMepuu. Crenudura XMMUYECKUX
CBOMCTB M MX 3aBUCHUMOCTb OT BHYTPHUMOJIEKYJISIPHBIX B3aMMOJEHUCTBUM. ['eHeTHdecKas CBA3b MEXAY
KJIJacCaMM OpPraHMYECKUX COeAUHEHMM. ['eHeTnueckas CBsI3b MEXAYy KilaccaMH OpPraHMYECKHX U
HEOPraHMYECKUX CoeAMHEHUH. J0Ka3aTenbCcTBa €AMHCTBA KUBOM Y HE)KUBOW ITPUPOJIBIL.

11 kiace
Ilepuoanueckuii 3aKOH U CTPOCHHE ATOMA

OrtkpeiTue AN MenneneeBboM [lepuonunueckoro 3akoH a Baxueimne
MOHATHSI XUMHUHU: aTOM, OTHOCHUTEIbHAs aTOMHas WU MoJekyispHas wmaccel. Otkpsitue J[.H.
MenneneeBbim [lepuogndeckoro 3akona. [lepuoandeckuii 3axoH B popmynupoBke /.M. Menneneena.

[Tepnonuueckasda cucrtema xumudeckux dinemenTo B .M. Menneneesa.
[Tepunonnueckas cuctema J[.M. MenaeneeBa kak rpadudeckoe oroopaxxkenue [lepromnyueckoro 3aKoHa.
Pasnuunsle BapuanTel Ilepuoaunueckoii cucremsl. Ilepuoasl u rpynnsl. 3HaueHue llepnonnueckoro
3akoHa u [lepronnyeckoi CUCTEMBI.

CtpoeHune aToMa ATOM — ClOXHAs 4acTULa. SIapo aToMa: MPOTOHBI U HEHUTPOHBI.
N3oronbl. DneKkTpoHBL. DNEKTpOHHAS 000J0YKa. DHEpPreTHYecKuid ypoBeHb. OpOwurtamu: S- U p-.
Pacnpenenenue 1eKTPOHOB 110 YHEPTETHYECKUM YPOBHSIM U OpOUTAIISAM. DIEKTPOHHBIE KOH(PHUTypaIuu
aTOMOB XMMHYECKUX 3JIEMEHTOB. BajeHTHBIE BO3MOXXHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB.

[lepuonumueckuid 3ak0H U cTpoeHUue atToMa CoBpeMEHHOE MOHATHE
xuMudeckoro anemeHta. CoBpemeHHas ¢QopmynupoBka Ilepumoguueckoro 3akona. Ilpuumna
NEPUOANYHOCTY B H3MEHEHHHM CBOMCTB XUMHYECKMX 3JIEMEHTOB. (OCOOEHHOCTH 3alOJHEHUS
HHEPreTUYECKUX YPOBHEH B 3JEKTPOHHBIX 000JOYKaX aTOMOB MEPEXOIHBIX 3JIEMEHTOB. DJIEKTPOHHbIE
CEMENCTBA 2JIEMEHTOB: S- U P-3JIEMEHTHI.

Crpoenue Bemecrsa

KoBaneHTHass XuUMHUUECKaAas cBi3b. [loHATHE 0 KOBaleHTHOU cBsi3u. OOmias
aNeKTpoHHast mapa. KpaTHOCTh KOBaJIGHTHOM CBSI3U. DJIEKTpOoOTpHUIaTeNbHOCTh. KoBaseHTHas nonspHas
U KOBaJICHTHAsl HEMOJIsIpHAas XUMHUYecKue cBsi3u. OOMEHHBIM U JTOHOPHO-aKLENTOPHBIH MeXaHU3MbI
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o0pa3oBaHHUsl KOBAJIGCHTHOM CBs3W. BemecTBa MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHs. 3aKOH
MMOCTOSIHCTBA COCTaBa JJIsl BEIIECTB MOJIEKYJISIPHOT'O CTPOCHHUSI.

MNonHasg xuMuueckKas CBs3b Karnonsl u aHnonsl. MloHHas CBs3b Kak KpalHUA
ClIy4all KOBaJIEHTHOM MOJISAPHOU CBS3H.

MeTannuuyeckas XHMHUUYECKasa CBS3b O0mue GpU3NIecCKue CBOWCTBA METAIIOB.
Cnassl.

ArperatTHb e COCTOSSHHUSA BemnecrtTBsBa [a3pl. 3akoH ABoraapo Jisi ra3os.
MonsipHbIii 00BEM ra3000pa3HbIX BEMIecTB (TIpH H.Y.). KUIKOCTH.

Bonopoannas XxuMuueckas CBS3b BoaopoaHas cBsI3b Kak 0COOBIN Cirydait
MEKMOJICKYJIIPHOTO B3aUMOICHCTBUSA. MexaHu3m ee 00pa3oBaHuUs 1 BIUSHUE HA CBOWCTBA BEIIECTB (Ha
pUMeEpe BOJIBI).

Tune KpuctTanaludyecKUuXx pemeTok Kpucraumueckas pemerka. MlonHsie,
METaJNTNYECKUE, aTOMHBIE UM MOJIEKYJISIPHBbIE KPUCTAUIMYECKUE peleTKU. AIioTpomnus. AmMopdHbIe
BCIIECCTBA.

UucTtele BemecTBa U cMecH CMmecu n XumMudeckue coeanHeHus. 'oMoreHHbIe U
reTeporeHHbpie cMecu. MaccoBasi U 00beMHas 107U KOMIIOHEHTOB B cMecH. MaccoBasi 107151 IprUMecei.
Pemrenue 3a1a4 Ha MaccoBYIO J10JIIO IPUMECEH.

HAucnepcHuse cuctTeMBbl. [loustue agucnepcHoit cucremsl. JucnepcHas daza u
aucrnepcruoHHas cpena. Knaccudukamus IUCrepeHbIX CUCTEM.

DNEeKTPOJIUTHYECKAS TUCCOIHATIMS

P ac T B 0 p bl. PacTBOpel Kak TOMOT€HHBIE CHUCTEMBI, COCTOSIIIINE M3 YACTHUI[ PACTBOPUTEIIS,
PacTBOPEHHOr'0 BEUIECTBA U MPOIYKTOB UX B3auUMOJelcTBUsI. MaccoBasi 107151 paCTBOPEHHOI'O BEILIECTBA.
Turmbl pacTBOpOB.

Teopus DAEKTPONUTHUUYECKON AHUCCOUMUAINUMU DISKTPOIUTH U
HEIJIEKTPOIUTHI. CTemneHb SJIEKTPONUTHYECKON muccoruanuu. CuibHBIE W ClIa0ble 3JIEKTPOJIUTHI.
VYpaBHEHUS 2TEKTPOIUTUUECKON TUCCOLUALIUN.

KucunorThn B CBETE TEOPHH DJICKTPOIUTHYECKOW muccomuarnuu. OOmue CBOMCTBa
HEOPraHMYECKUX M OPraHMYECKUX KHCIIOT. YCJIOBHS TEUEHUS PEAKIUN MEXAYy 3JIEKTPOIUTaMHU 0
KOHIIA.

OcHOBaAaHUSA B CBETC TCOPUH IIEKTPOIUTUYSCKON AUCCOLMAIUHN, UX KIaccUUKAIMS U
0011111e CBOMCTBA.

Conu B CBETe TEOPUH DJICKTPOJUTUUECCKONW JMCCOIUAINM, UX KIaCCHU(PUKAIUSA U OOIIIe
CBOWCTBA. DIIEKTPOXUMHUYECKUH P HANPSIKEHUN METAJIJIOB U €0 UCIIOJIb30BaHUE [T XapaKTEPUCTUKHU
BOCCTAHOBUTEIILHEIX CBOMCTB METAJLIIOB.

I'unponwui. Cnyuau ruaponusa coieil. Peakums cpenbl (pH) B pacTBOpax ruapoau3yOMUXCs
COJICH.

XuMHYeCKHe peaKIum.

Knaccudukanusa xumMmuueckux peakunui. Kraccudukanus no guciy u cocraBy
pearupyronmx BEIIECTB U NMPOAYKTOB peakiuu. Peakuuu pas3iokeHHs, COCIUHEHMs, 3aMELIECHUs U
oOMeHa B HEOPraHMYECKOM XMMHUHU.

TennoBoi 2¢pPpeKT XUMMHUUECKHUX peakKiuil. DK30- U SHAOTEPMUUYECKHE
peakuuu. TepMOXMMHMUYECKHE YpaBHEHMsA. PacueT KoauuecTBa TEIUIOTHI MO TEPMOXUMHUYECKUM
YpaBHEHUSIM.

CkopocTh XMMHUYECKHUX peaknuil IloHarne o ckoOpocTH XMMHUUECKHUX pEAKLUH,
AHAINTUYECKOE BBbIpAaXKEHHE. 3aBUCHUMOCTh CKOPOCTH pEakUMHd OT KOHLIEHTpallWu, JaBJCHUS,
TEMIIEpPATypbl, NPUPOJBI PEATUPYIOIIMX BEUIECTB, IUIOMIAJM HX CONPUKOCHOBEHMs. 3aKOH
JNEUCTBYIOIIUX MacC.

KarTaunmmu s Karanuzaropsl. Karanus. IlpuMepsl KaTaJIUTHYECKHMX IPOLECCOB B
MIPOMBINIIEHHOCTH, TEXHUKE, ObITy. DEpMEHThl W MX OTJIMYUS OT HEOPraHMYECKUX KaTalu3aTOpPOB.
[IpumeHeHne KaTaau3aTopoB U PepMEHTOB.

XuMuueckoe paBHOBECHe. O0parTuMble U HEOOpPaTUMbIE peaKIUU. XUMUUECKOE
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUS Ha IpUMEpe MOTYUEeHUS! aMMUaKa.

12



OKHMCIUTENAbHO—-BOCCTAHOBUTENbHBE HNpoIecch. OKACIUTETLHO-
BOCCTAHOBUTEbHBIE peakiuu. OKUCIUTENIb W BOCCTAaHOBUTENb. (OKHUCIEHHE U BOCCTAHOBJICHUE.
CocTaBrneHre ypaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOJOM 3JIEKTPOHHOTO
Oananca.

O6mue cBOHCTBA MeEeTaltdJaoB XHMHYESCKHE CBOWCTBA METAUIOB Kak
BOCCTAHOBUTENEH. B3auMmonelcTBe METauIOB ¢ HEMETaulaMH, BOAOW, KHUCIOTaMHU M pPacTBOpPaMH
cosiel. Metamnorepmus.

Koppo3us MeTannoB. CIocOOBI 3aIUTEI METAJLIOB OT KOPPO3HH.

OOmue cBOMWCTBAa HeMeTamdagoB XUMHUYSCKHE CBONCTBA HEMETAUIOB KakK
okuciurtenel. BzaumopeiicTBue ¢ MeTamuiamM, BOJOPOAOM U JApyrumMu Hemeramuiamu. CBoiicTBa
HEMETAJJIOB KaK BOCCTaHOBUTENEH. B3aumopeiicTBue C TPOCTBIMU M CIIOXHBIMU BEIECTBAMU-
OKHUCJTUTEIISIMHU.

DAeKTponu3 DISKTPOIU3 PACTBOPOB U PACILIABOB JIEKTPOJIUTOB Ha MpHUMEpe XJIOopuaa
HaTpusl. DIEKTPOJIUTUUECKOE MOTydeHHE aTroMuHMs. [IpakTrueckoe 3HaYCHUE AIICKTPOIIHU3a.

3aknwueHue. llepcnekTUBbl pa3BUTUI XUMUYECKON HAYKH U XUMUYECKOTO MTPOU3BOJICTBA.
Xumus ¥ mpodsiemMa oxXpaHbl OKPYKAIOIICH Cpeibl.

HdemoncTpanuu. Paznuunsie gopmbr [lepuoamueckoit cuctemsr .M. MenneneeBa. Moneins
KPUCTANIMYECKON pemieTku xyopuaa HaTpus. OOpas3ibsl MUHEpaJOB C HOHHOM KPHCTaIIMYECKOi
pELIETKOM: KalbluTa, rajauTa. Moaenn KpucTaNIM4eCKUX PEIIETOK «CYXOro Jipfay (WiIk Hoja), aiMasa,
rpaduTa (wu KkBapua). Mozenb MOJIIPHOro o0beMa razoB. TpH arperaTHbIX cOCTOSIHUS BO/bL. OOpa3iibl
pPa3IMYHBIX JMCHEPCHBIX CUCTEM: 3MYJIbCUW, CYCIIEH3WM, a’po3oseH, rened u 3oneil. Koarymsuus.
Cunepesuc. Opdexr Tunnans. McnpltaHue pacTBOPOB 3JEKTPOJIUTOB U HEAJIEKTPOIUTOB HA MPEIMET
JUCCOLMALMU. 3aBUCUMOCTh CTENEHH 3JEKTPOJIUTHUYECKON AMCCOLMAIUN YKCYCHOM KHUCJIOTHI OT
pa3baBneHust pactBopa. [Ipumepsl peakimii HOHHOro oOMeHa, UIyHIIMX ¢ 00pa30BaHMEM OCaJKa, ras3a
WIKM BOJAbl. XUMHYECKHE CBOICTBA KHUCJIOT: B3aUMOJEHCTBUE C METa/llaMH, OCHOBHBIMH U
aM(pOTEpHBIMU OKCHJAaMH, OCHOBaHMAMHU (IL[EJIOYaMH M HEPACTBOPUMBIMH B BOJE), COJISMH.
B3aumopeiicTBue a3oTHOM KUCIOTHI ¢ MeAbpto. OOyrnuBaHue KOHIEHTPUPOBAHHOM CEpHOW KHCIOTOMN
caxapo3bl. XUMUYECKUE CBOMCTBA ILEI0UYEH: peaklius HEUTpaIn3aliy, B3aUMOJIEHCTBUE C KUCIOTHBIMU
OKCHJIaMH, cojisiMU. Pa3iiokeHne HepacTBOPHUMBIX B BOJI€ OCHOBAaHUM NpPU HArpeBaHUU. XUMHUECKUE
CBOMCTBA COJIEH: B3aUMOJICHCTBUE C METAJUIAMH, KMCIOTAMH, LIEJI0YaMH, C IPYTUMH cOIsMU. ['nuaponns
kapObuna kampius. UW3ydenune pH pacTBOpOB THAPONM3YIOUIMXCS COJ€i: KapOOHATOB IEIOYHBIX
METaJJIOB, XJIOPU/IA U aleTaTa aMMOHUA. DK30TEPMUYECKUE U SHIOTEPMUUECKHE XUMUUECKUE PEAKIIUH.
TemnnoBsle sIBIEHUS IPU PACTBOPEHUHN CEPHOM KUCIIOTHI 1 aMMUAYHOM CEJIUTPBL. 3aBUCHMOCTb CKOPOCTH
peakuuu OT MpPHUPOJABI BEIIECTB HA IMpPUMEPE B3aUMOJEHCTBUS PACTBOPOB PA3IMUYHBIX KHUCIIOT
OJIMHAKOBOM KOHIEHTPALMU C OJIMHAKOBBIMHU KyCOYKaMH (FpaHyJIlaMH) IIMHKA U OJJMHAKOBBIX KYCOUYKOB
pa3HbIX METAJUIOB (MarHus, IMHKA, JKeJie3a) C pacTBOPOM COJIIHOM KHCIOTHL. B3aumonelictBue
pacTBOPOB CEpHOM KHCIOTHI C pacTBOpaMu THOCYyJdb(haTa HATpUs Ppa3IUYHON KOHIEHTpAUu U
TeMieparypbl. Mogenp kumAmero cios. PasznokeHue nIepokcuaa  BOJOPOAA € [TOMOUIBIO
Heoprannueckux katamuzatopoB (FeCly, Kl) u npupoaHbix 00BEKTOB, CoAepsKaIInX KaTanasy (ChIpoe
msico, kapTodens). [Ipocreiimme OKUCIUTENFHO-BOCCTAHOBUTENFHBIE PEAKIMH: B3aMMOICHCTBUE IIMHKA
Cc comsHOW kucimoTo u kene3a ¢ cyiabdatrom wmeau (II). Mogens anextponusepa. Mogenb
ANEKTPOJIN3HON BaHHBI JJIs [TOJIyYEHUS AITFOMUHMSL.

JlaGopaTopHble onbIThl. OmpeaeeHue THIa KPUCTATUIMIECKON PEIIeTKH BEIIECTBAa U OIMCAHHE
ero cBoicTB. O3HAKOMIICHHE C TUCTICPCHBIMH CUCTEMaMHU.

Peakuuu, naynme ¢ oOpazoBaHMEM Ocajika, Ta3a Win BoAbl. B3anmozeiicTBre CONSIHOM KUCIIOTHI €
uHKoM, okcugom meau (1), ruapoxcuaom meau (1), kapboHarom kanbius. BaanmoaeiicTBue pactBopa
THJIPOKCUAA HATPHUSl C COJSHON KHCIOTOM B MPUCYTCTBUH (heHoN(pTalenHa, C pacTBOPOM XJIOpUAA
xenesa (I1), ¢ pactBopom conu amomunus. Baaumoseiictsue pacteopa cynbdara meau (1) ¢ sxemnezom,
M3BECTKOBOM BOJIOH, pacTBOpoM xyopuaa Kanmbplws. [lomydeHume ruapokapOOHaTa  KabIHA
B3aUMOJICHCTBHEM H3BECTKOBOI BOABI ¢ okcuaoM yriepoaa (IV) (BbiabixaeMblii Bo3ayx). McmbiTanue
WH/IUKATOPOM PACTBOPOB THUAPOIU3YIONIUXCS M HETHUAPOJIM3YIOMIMXCS coyiel. Peakius 3amerieHus
Menu skene3oM B pactBope cyinb(ara meau (ll). TTomydenue kuciopoaa pasioKCHHEM IMEPOKCHIA
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BOJIOpPOJIa C TOMOUIBIO AHOKCHIAa MapraHua. [lomydeHwe BoaOpoja B3aUMOIECHCTBHEM KHCJIOTHI C
uHKOM. O3HaKOMIIGHHUE C TpenaparaMu OBITOBON XUMUH, COJEPIKAIINX YH3UMBI.

IIpakTnyeckas padora Ne 1. [TosyueHue u pacro3HaBaHUE T'a30B.

IpakTnuyeckasa padora Ne 2. Pemienue 5KCIEPUMEHTANBHBIX 3a7ad Ha HICHTU(UKALIUIO
HEOPraHMYECKUX U OPraHUYECKUX COCIUHEHUMN.

TEMATHYECKOE IINTAHUPOBAHUE

10 knacc (6azoevtit yposens), 1 u ¢ neoenro, 6cezo 34 u, YMK O.C. I'abpuenana

NoNe Bcero, W3 Hux
m\i HaumenoBanue temsl yac. [IPAKT. KOHTP. Hara
paboThI paboThI
1 BBenenue 1 - -
2 | Tema 1. Teopus cTpoeHus 2 - 1(sBosHas)
OPraHNYeCKUX COCTUHEHUIN
3 Tema 2. YTII€BOIOPOIBI B X 10 - K.p.Nel 2 4er.
MIPUPOIHBIE HCTOYHUKH
4 | Tema 3. Kucnopoacoaepxaiue 11 - K.p.Ne2 3 yer.
OpraHHYeCKHe COCTMHEHUS U UX
HAaXOXJEHUE B )KMBOM NIPUPOJIE
5 Tema 4. Azotcoaepsxaiue 5 [Ip.p.Nel 3 yer.
OpraHUYECKHE COEUHEHUS U UX
HaxO0JKJICHUE B JKUBOW MIPUPOIE
6 Tema 5. XuMus ¥ )KU3Hb 2 - -
7 Tema 6. VckyccTBeHHBIC U 2 ITp.p.Ne2 - 4 4er.
CUHTETUYECKUE OPraHUYECKUE
COEJIMHEHUS
8 CucreMmarusanys U 00001eHre 3HAHUN 1 - 1
110 KypCy OPraHU4e€CKOW XUMHU
Htoro 34 2 4
11 knacc (6azosviit yposens), 1 u 6 nedeno, écezo 34 u, YMK O.C. I'abpuensana
NoeNe Bcero, 13 Hix
i HaumenoBanue temsl qac. e — KOHTP. Hara
paboThI paboThI
1 Tema 1. [lepuoguueckuii 3aK0H U 4 ) )
CTPOEHHE aTOMa
2 Tema 2. CTpoeHue BelecTra 11 [Ip.p. Nel | K.p. Nel 2 4er.
3 Tema 3. DiieKTpoIUTHYECKAS 7 TTp.p. Ne2 i 3 yer.
JUCCOIMAIs
4 Tema 4. Xumnuueckue peakuu 12 - K.p. Ne2 4 yer.
Hroro: 34 2 2
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IIpunoxenune

OCHAILIEHHUE YYEBHOI'O TIPOLECCA
YMK «Xumus. ba3osblii ypoBens. 10 kirace»

1. IIporpamma kypca xumum s 8 — 11 Ki1accoB 0011e00pa3oBaTeIbHBIX yUpeKACHUH. ["abpuensa
0.C — M.: [Ipoda, 2011. — 78, [2]c.T'abpuensu O.C., MackaeB ®@.H., [Tonomapes C.1O., Tepenun
B.U. Xumus. 10 knacc: yue6. ais oomeodpa3oBart. yupexaenuid. — M.: [Ipoda, 2017.

2. Taopuensu O.C. Xumus. 10 kmacc: 6a30BbIi YpOBEHb, yuel. sl 001Ie00pa3oBaT. YIPEKACHUN. —
M.: Jlpoda, 2017

3. Tabpuensn O.C., Octpoymon N.I'. HacronpHas kaura yantens. Xumus. 10 kiace. — M.: [Ipoda,
2015.

4. Tabpuensu O.C., bepéskun I1.H., YmakoBa A.A. u ap. KoHTponpHBIC U TIPOBEPOUYHBIC PAOOTHI IO
xumun. 10 kmace — M.: Ilpoda, 2017.

5. Taopuensn O.C., OctpoymoB N.I'., Octpoymosa E.E. Opranndeckast XUMusl B TECTax, 3aadax,
ynpaxHenusix. 10 kinacc. — M.: Ipoda, 2017.

6. Tabpuensn O.C., [Tonomapes C.1O., KapnoBa A.A. Opranndeckast XuMusi: 33791 ¥ YIIPaKHEHHS.
10 xnacc. — M.: [Ipoceemenne, 2017.

7. Tabpuensn O.C., [lonkosa T.H., Kapuosa A.A. Oprannyeckas xumusi: Metonndyeckoe nocooue.
10 knacc. — M.: [Ipocsemenue, 2017.

8. Tadpumensu O.C., Barnuna JI.I1. XuMudeckuii SKCIEpUMEHT TI0 opraHudeckoi xumud. 10 ximacc. —
M.: Ipoda, 2017.

9. Tabpuensn O.C., OctpoymoB W.I'. Xumus. 10 ki1.: Metoamdeckoe mocooue. — M.: [Ipoda,2017.

10. Ta6puensu O.C., Pemeros I1.B. Octpoymon W.I'. Hukutiok A.M. ['oToBUMCS K eAMHOMY
rocyapcTBEHHOMY 3Kk3aMeHy. — M.: npoda, 2003-2017.

11. Ta6puensu O.C., OctpoymoB WN.I'. Xumust 17151 LIKOJBHUKOB CTapIIMX KJIACCOB U MOCTYMAIOIIUX B
BY3bl: Yueb. [Tocobue. — M.: [Ipoda, 2017.

YMK «Xumus. bazoBblii ypoBeHs. 11 kiace»

1. Xumus. ba3zoselii yposens. 11 kiacc. YueOnuk (aBrop O.C. 'abpuensn). 224 c.

2. Metoandeckoe mocoOue. ba3oewiii ypoenb. 11 kmacc (aBtoper O.C. TI'abpumensu, C.A.
Cnanxos). 160 c.

3. Kawnra mns yawurens. bazoseiii yposens. 11 kitace (aBtopsl O.C. INabpuensa, N.I'. OctpoymoB,
C.A. Cnankos). 272 c.

4. Pabouas tetpanb. ba3ossiit ypoens. 11 kmacc (aBropbr O.C. I'abpuensa, C.A. Cnaakos). 176
C.

5. KontposbHbIe U MpoBepouHbie paboThl. bazoBreiil ypoBeHb. 11 kiacc (aBropsr O.C. ['abpuensu
uap.). 224 c.

6. O6mas xuMus B TecTax, 3aaadax, ynpaxkHeHusx. 11 xmacc (aBroper O.C. I'abpuensn, ..
OctpoymoB, A.I'. Beeaenckas). 304 c.

7. Xumuueckuit skcnepumeHT B mikone. 11 kmace (aBroper O.C. IN'abpuensn, N.I'. OctpoymoB).
208 c.

8. Terpaap mJIs OLICHKW KadecTBa 3HAHUU MO XUMHUHU. ba3oBeiid ypoBeHb. 11 kmacc (aBropsr O.C.
INabpuensin, A.B. Kymosa). 112 c.

9. Xumusi. bazoBerit ypoBeHb. 11 kiacc. DnekTponHas Gopma yueOHHUKA.

NHOPOPMALMOHHBIE CPEJACTBA

HNHTepHeT-pecypchl HA PyCCKOM SI3bIKE

1. http://www.alhimik.ru IpexcraBieHsl ciaenyromme pyOpUKU: COBEThI aOUTYPHEHTY, YUUTEIIO
XMMHH, CIIPABOYHHUK (OYE€Hb OOJbIIas Moa00pKa TaOIHIl M CIIPABOYHBIX MAaTEPUAJIOB), BECEIas XUMHUS,
HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEIACHHUI).

2. http://www.hij.ru Xypran «Xumusi U KM3HBb» MOHATHO W 3aHHUMATEIBHO PAacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO ITPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.
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3. http://chemistry-chemists.com/index.html DnextponHbIi KypHan «XHMHKA H XUMHS», B
KOTOPOM TIPEJICTABIICHO MHOKECTBO OIBITOB 110 XUMHH, 3aHUMATEIbHOW WH(OpMAIINH, MO3BOJISIOMICH
YBJICUb YUCHHKOB 3KCIIEPUMECHTAILHON YaCThIO MPEIMETA.

4. http://c-books.narod.ru BeceBo3amorkHast TuTeparypa mo XuMuH.

5. http://www.drofa-ventana.ru HM3BectHoe wu31aTENbCTBO y4eOHOW Jureparypsl. HOBHHKH
HAYYHO-TIOMYJIAPHBIX M 3aHUMATEIbHBIX KHHT 110 XHMHH.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBINA TOPTAI CO CCHUIKAMHU Ha
00pa30BaTeIIbHBIC CAUTHI [0 XUMUH.

7. www.periodictable.ru Coopuuk cTareii 0 XHMHYECKHX OJIIEMCHTaX, HJUTIOCTPUPOBAHHBIMN
HKCIIEPHUMEHTOM.

HNHTepHeT-pecypc Ha aHIVIMICKOM A3BbIKe

http://webelementes.com Comep>XuUT UCTOPUIO OTKPBITHS M OMHCAHUE CBOMCTB BCEX XUMHUYCCKUX
JNIEMEHTOB. BynmeT mose3eH aimsi 0Oy4arolMXCsl S3BIKOBBIX IIKOJ M KIACCOB, TaK KaK COJACPIKHUT
Ha3BaHUS 3JICMEHTOB U BEIICCTB HA Pa3HBIX A3bIKAX.

O0beKThI y4eOHBIX IKCKYPCHI
1. My3eu: MUHEpaAIOrMUYECKHE, KpaeBEAUECKUE, Xy10KECTBEHHbIE, TOJIUTEXHUUECKUH.

2. Jlabopatopuu: y4eOHBIX 3aBeICHH, arpoxumiaadboparopuu, DKOJIOTHYECKUE,
CAHPITUIEMUAOIOTHYECKHE.
3. Amrexu.

4. TIpou3BOACTBEHHBIE OOBEKTHI: XUMUYECKHE 3aBOJIbI, BOJOOYHCTHBIC COOPYKECHHSI U APYTHE
MECTHBIE IIPOU3BOJICTBA.
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