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[osicHuTeEAbHAS 32N CKA
[Iporpamma mo yueOHOMY Kypcy «XHMUs», U3ydaemas Ha yriayoseHHoM ypoBHe st 10-11
KIIACCOB COCTaBJICHA B COOTBETCTBUHM C: TpeOoBanusmu DenepanbHOr0 TrocyJapCTBEHHOTO
oOpa3oBarenbHOTO cTaHmapta cpeaHero oomero obpazoBanus (PI'OC COO); ocHOBHOM
o0Opa3oBaTenbHOW  MporpaMMol  cpenHero  oOmiero  oOpa3oBaHMA  MYHHUIMIIQIBHOTO
obmeobpaszoBarenbHoro yupexaeHus «Cpennss mkoja Ne 93 Coperckoro paiiona Boarorpama»
(OOIT COO); na ocHoBaHuM aBTOpckoi IlporpamMmbel Kypca XuUMHM Ui TPOQUIBHOTO H
yriryosienHoro m3ydeHust xumun B 10-11 kmaccax oOrieoOpa3oBaTeNbHBIX YUPEKICHUH, aBTOPBI
O.C.T'abpuensn, ©.H. MackaeB u ap.
Pabouas nmporpamma opreHTUpPOBaHA Ha UCTIOJIb30BaHUE YUEOHUKOB XMMHH, BHITYIIEHHBIX
U3MaTeNbCTBOM «JIpodar:
Epemun B.B., Ky3pmenko H.E., Tepenun B.., Ipoznos A.A., Jlyaun B.B. Xumus.
VYray6nennsiit ypoBens. 10 kiacc;
Epemun B.B., Ky3smenko H.E., [/Ipo3nos A.A., Jlyaun B.B. Xumus. YrinyOneHHbIH yPOBEHB.
11 knacc;
Cpok peanmmzauuu 2 roga: 10-11 kmace.

Oowaa xapaxmepucmuka yueoHo2o npeomema

ey n3yyeHus XMMHH B CPEIHEH LIKOJIE

1. ®opMupoBaHue yMeHHs BHUAECTb M IOHUMATh LEHHOCTh OOpPa30BaHMs, 3HAUYUMOCTD
XUMHYECKOTO 3HAHHs I KaXIOro 4YelOBEKa, HE3aBHUCHMO OT €ro mnpoQeccHOHAIbHON
NeSITeIbHOCTH.

2. ®opMUpOBaHHWE YMEHHUS pa3inuyaTh (PaKThl U OLICHKH, CPABHUBATH OIEHOYHBIC BHIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBA3b KPUTEPUEB C ONPEIEICHHON CUCTEMOM IIEHHOCTEH,
(dhopMyIpoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UITHIO.

3. ®opMupOBaHHE LEJIOCTHOTO TMPEACTABICHUS O MHPE U pOJU XUMHH B CO3JaHUU
COBPEMEHHOW €CTEeCTBEHHOHAYYHON KapTHHBI MUPA; YMEHUS OOBSCHATH OOBEKTHI M IMPOIECCHI
OKPY’KaIOIIEeH NEeUCTBUTEIBHOCTH (IIPUPOTHON, CONMAIBLHOM, KYyIbTYPHON, TEXHUYECKOU CPEIIbI),
UCTIOJNB3YS JAJISL OTOT0 XUMHYECKHUE 3HAHUS.

4. TlpuobpeTeHne omnpITa pa3HOOOPA3HOM ACATEIHPHOCTH, OTBITA IMO3HAHKUS M CaMOTIO3HAHUS;
KITFOUEBBIX HABBIKOB, UMEIOIUX YHHUBEPCATbHOE 3HAYEHHE ISl PA3TUYHBIX BUIOB JEATEIHHOCTH
(HaBBIKOB peleHus NpoOseM, MIPUHATHS PEIICHUH, TTONCKa, aHalnu3a U 00paboTku WHpOpmaIuu,
KOMMYHHKATHUBHBIX HAaBBIKOB, HABBHIKOB W3MEPEHHI, HABBHIKOB COTPYJHHUYECTBA, HABHIKOB
0e30macHOTo OOpaIIeHHs C BEIIECTBAMHU B ITIOBCETHEBHON KU3HH).

Ocoobennocmu cooepiricanusn 00y4eHus Xumuu 6 cpeoHell uKoie

B cucreme cpeanero ooOmero o0Opa3oBaHUS XHMHIO OTHOCAT K MPEIMETHOW 00IacTH
«EctecTBennble Hayku». OCOOEHHOCTH cojepxaHus OOydeHUss XHMHMHM B CpeJHe IIKoje
00yCIOBJICHBI crieU(PUKON XMMHUH KaK HAYKH U TIOCTABIICHHBIMU 3a]Ja4aMHU.

OCHOBHBIMH NPOOJIEMaMHU XUMUU SIBIISIFOTCSL:

— HU3Y4YEHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH X CBOMCTB OT CTPOEHUS;

— TOJIyYEHHE BEIIECTB C 3aJaHHBIMHU CBOMCTBaMU;

— HUCCJIEIOBAHUE 3aKOHOMEPHOCTEH XUMUYECKUX PEAKLIUN U ITyTEH YIPABICHUS MU B LIEJISX
MOJTy4eHHUs1 HEOOXOUMBIX UEIOBEKY BELIECTB, MaTEPUAIOB, SHEPTUU.

[ToaTOMY B mporpamme 1o XMMHUH HAILIN OTPaKEHUE OCHOBHBIE COJIEpKATEIbHbIC TUHUU:

— «BEILECTBO» — 3HAHMS O COCTaBE U CTPOEHUH BEUIECTB, MX BAXKHEHIINX (DU3HUECKUX U
XUMHUYECKHUX CBOMCTBAX, OMOJIOTHYCCKOM JICHCTBHH;

— «XUMHYECKasl peaklus» — 3HaHUS 00 YCJIOBHSX, B KOTOPBIX MPOSIBISIOTCS XUMHUYECKUE
CBOWCTBA BEIIECTB, CIIOCO0AX YIPABICHUSI XUMHUYECKUMU TIPOIECCAMU;

— IPUMEHEHHUE BEIECTB» — 3HAHUS U OMNBIT IPAKTUYECKOMN IEATEIIBHOCTH C BEIIECTBAMM,
KOTOpble HamboJIee 4acTo YMOTPEONSIOTCS B IOBCEIHEBHOW KHM3HM, IIMPOKO HCIIOJIB3YIOTCS B
MIPOMBILIIIEHHOCTH, CEJIbCKOM XO351CTBE, HA TPAHCIIOPTE;

— «3BIK XUMHH» — CUCTEMA BAXXHEHUIIUX MOHSATUNH XMMHH U TEPMUHOB, B KOTOPBIX OHH
OTHCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX M OPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHHs (B
TOM YHCJIE ¥ TPUBHAIbHBIC), XUMUYECKHE (DOPMYJIBI U ypaBHEHUS, a TaKXkKe MpaBuUiia MepeBoja
nH($OpMaLMU C POJAHOTO WK PYCCKOTO SI3bIKa Ha SI3bIK XUMUU U 00paTHO.



B pesynbrate u3yueHus ydyeOHOTO mpeamera « XUMHUs BBITYCKHHK CPEIHEH IIKOJIBI OCBOUT
coJiepKaHue, CocoOCTByomee (HOPMUPOBAHUIO TTO3HABATEIIBHONW, HPABCTBEHHOW U ACTETUYECKON
KYJIbTYpbl. YUallMHCA OBJIAACET CHUCTEMOM XUMHUYECKUX 3HAHUM — IIOHATHUAMH, 3aKOHAMHU,
TEOPUSAMHU M SI3BIKOM HAyKH KaK KOMIIOHEHTaMHU €CT€CTBEHHOHAYYHOW KapTWHBI Mupa. Bce 3T0
MO3BOJIUT €My C(HOPMHUPOBATH HA OCHOBE CUCTEMBI TIOJYUYEHHBIX 3HAHUI HayYHOE MHPOBO33PEHHE
Kak (yHZaMEHT LIEHHOCTHOTO, HPaBCTBEHHOTO OTHOILIEHHUS K MPHUPOJE, OKPYKAIOUIEMY MHUpY,
CBOCH JKM3HHM W 3J0POBBIO, OCO3HATh POJh XMMHUYECKON HAyKH B TO3HAHWH W MpeoOpa3zoBaHUU
OKPY’KaIOIIIeT0 MHUpa, BHIPAOOTaTh OTHOIIEHHWE K XHUMHH KaK BO3MOXKHOW oOyiactu Oymymei
COOCTBEHHOW MPAKTUIECKOHN JESITeTHHOCTH.

YcBoenue coaepkanus yaueOHOro npeameTa « XuMus» 00ecTeuuT BhITYCKHUKY BO3MOKHOCTD
COBEpIIICHCTBOBATh M Pa3BUBATh MO3HABATEIILHBIE BOZMOKHOCTH, YMEHHE yIPABIATH COOCTBEHHOMN
MO3HABATENIbHON J1€ATEIbHOCThIO; HHTEIIEKTyallbHbIe U pe(IIeKCUBHbIE CIOCOOHOCTH; MPUMEHSTh
OCHOBHBIC WHTEIICKTyalIbHBIC OTEpaIiy, Takue Kak (popMyIrpoBaHUE TUIOTE3, aHAIU3 U CHHTE3,
CpaBHEHHE, 0000IIeHue, CHCTeMaTH3allls, BbISBICHHE NPUYMHHO-CIECCTBEHHBIX CBS3EH IS
M3Y4Y€HUs CBOMCTB BEIIECTB M XMMHMUYECKHX PEAKIHi; HUCIOJIb30BaTh PA3IMUYHbIE UCTOYHUKH IS
MOJTyYEHHUsI XUMUYECKOW MH(POPMAIH; CAMOCTOSITENBHO MJIAHUPOBATh U OPraHU30BbIBaTh yueOHO-
MO3HABATENIbHYI0  JIEATENIbHOCTh;  pa3BUBATh  MCCIEIOBATEIbCKUE, KOMMYHUKATHUBHBIE U
nH(GOpPMaLlMOHHbIE YMEHUS.

Oco0eHHOCTH CTPYKTYpPHI U JIOTHKH TIOCTPOCHHUS Kypca XMMHUU HAIUTA CBOE OTPaKEHUE B
y4ueOHUKax JIMHHUU, KOTOpbIE OTJIMYAIOTCS OT aHAJOTHMYHBIX COYETaHHEM HAyYHOW CTPOrocTu
M3JI0KEHUS U IIMPOKON HANPaBICHHOCThIO HA MPUMEHEHUE XMMHUYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU W B KM3HM oOuiecTBa. B ydeOHMKax peamu3yeTcss CHCTEMHOJIEATEIbHOCTHBIA IMOAXO,
nexamuii B ocHoBe @PI'OC. DTOT mnoOAXoA OPHEHTHPOBAH HA KOHKPETHBIE pE3YJIbTaThl
o0Opa3oBaHMs, KaKk CHCTEeMOOOpa3yloIUid KOMIOHEHT CTaHAapTa, TIJle pPa3BUTHE JUYHOCTH
Y4YaIerocsi Ha OCHOBE YCBOCHHS YHUBEPCAIBHBIX YUCOHBIX JICHCTBHIA, TIO3HAHUS U OCBOCHUS MHUPA
COCTaBJISIET 11€7Tb M1 OCHOBHOM pe3yJIbTaT 00pa30BaHusl.

N3ydenne xumun B 10 1 11 xnaccax noctpoeHo no juHelHoM cxeme. B 10 kiacce uznaraercs
MaTrepua OpraHndecko XuMud, a B 11 ki1acce — HeopraHudeckas XuMusi, ooras
XUMUsI, XuMudeckas Texnonorus. [locnennue rinasel yaeOHuka 11 kimacca 3HAKOMSIT MIKOJIBHUKOB C
MPUMEHEHHEM XHMHUHU B OKpY’KaloIllel JKU3HU U Ha ciy:k0e obmectBy. CrucremMaTHUeCKHil Kypc
oprannueckoil xumuu B 10 Kiacce mpeaBapsieT pas3zelsl, HampaBlIeHHBIH Ha 0O0OOIIeHHE U
MMOBTOPEHHME MOJTYUYCHHBIX B OCHOBHOM ITKOJIE 3HaHUN. B HEM Takke JaroTcs Te CBeleHus u3 oOmei
U HEOPraHMYECKOH XUMHH, KOTOPbIE HEOOXOMUMBI IJIS W3YYCHUS OPTaHUYECKOW XHWMHUHU, HO HE
BOIIJIM B MPOrpaMMy OCHOBHOM HIKOJIbI. Kypc opraHndeckoi XMMHUHM MOCTPOEH TPaaulIMOHHO. OH
HAYMHAETCS C OCHOBHBIX MOHSATUN OPraHMYECKOM XMMHH, 3aT€M HM3Jaraercsl CTpYKTypHas Teopus
OpraHWYEeCKUX COEIWHEHMI, pacCMaTpUBaeTCAd HX JJIEKTPOHHOE cTpoeHue. [loTom wuzydarorcs
BaXHEHIINE KJIAacChl OPraHMYEeCKUX COEOUHEHMM: yIJIEBOJOPOABI, KHCIOPOJACOAEpKAIIE
COEIMHEHMS, a30T- U cepocoaepkanme coeauHeHus. CHCTeMAaTHYeCKOe HM3JI0KEHHE CTPOECHUS U
CBOWCTB OPraHMYECKUX COCIWHEHUH IMO3BOJSIET NMEPEeUTH K OMOJOTHYECKH aKTHBHBIM BEIECTBAM
— yIJIeBOJAaM, XHUpaM, OelkaM W HYKJIEHMHOBBIM KHCIIOTaM. 3aKaHYMBAeTCS KypC OpPTraHHYecKOu
XMUMHH PACCKa30M O MOJUMEpPax M UX MCIIOJIb30BAHUH B OBITY M B TEXHHKE.

Marepuan 1o Heopranumyecko xumuu B 11 Krjacce wu3ydaeTcs B CIEQyHOIIEH
nocsenoBarenbHOCTH. CHauanga pacCMOTPEHBI 3JIEMEHThI-HEMETAIIbI, 3aT€M 3JIEMEHThI-METAILIbI.
N3yueHnne »IeMEHTOB-METAIUIOB TMpEeABapseT pas3fes, CUCTEeMATH3UPYIOIIMK OOIIue CBONCTBA
METaJUIOB — D3JIEMEHTOB W TMPOCTBIX BEIIECTB, a TaKXKe pacCKa3bIBAIOIIMKA O CIUIaBax.
PaccmoTrpenue oOmielt XUMUM HAUMHAETCS CO CTPOCHHS aTOMa U XUMUYECKOM CBSI3H.

Ha ocHoBe moJiy4eHHBIX 3HAHUN IIKOJbHUKU 3HAKOMATCS CO CTPOCHHEM BEIIECTBa, N3Y4aloT
paziuyHble BUIbl XHMHYECKOW CBSI3M, BKJIIOYAs MEXKMOJEKYISPHbIE, W OCHOBHBIE THIIBI
KPUCTAJUTMYECKUX PEIIETOK MPOCTHIX BEIIECTB U MOHHBIX COCAMHEHUHN. 3aTeM ClielyeT MaTepHall,
pacCKa3bIBAIOIIMI O 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX PpeaklHil. 31eCh COYETaroTCs
CBEJICHUS U3 XMUMHUYECKON TEPMOJAMHAMUKA U XUMHUYECKOW KHUHETHUKH, IO3BOJISIONINE MOHSTH,
IO4YeMy M KaK MpOTEKAlT XuMuyeckue peakuuu. Creayromas TeMma Kypca HIUTFOCTPUPYET
MIPUMEHEHUE TIOJYYEHHBIX 3HAHUN O 3aKOHOMEPHOCTAX MPOTEKAHMS] XUMUYECKUX pEaKIMil Ha
MpakTHKe. Pedb UaeT o pa3nuyHbIX TUIIAX XUMUYECKUX MPou3BoACTB. OOCyskaas 00IIMe MPUHIIUIIBI
XUMHYECKON TEXHOJIOTMH U pacCMaTpUBasi KOHKPETHBIC MPOU3BOJICTBA, aBTOPHI HE 3a0BIBAIOT U O
npobiieMe OXpaHbl OKpY’KaloIlled cpenbl, 3HAKOMST HIKOJbHUKOB C HOBBIM MOJIXOJOM B



IIPAaKTUYECKOM IIPUMEHEHUH XUMHUYECKUX 3HAHUM — «3€JICHON» XuMuel. M3ydeHue IIKOJIBHOro
Kypca XMMUH 3aBEpIIAETCs PACCKa30M O MPUMEHEHUH XUMHUECKUX 3HaHUH B PAa3JIMYHBIX 00/1aCTIX
HayKH U TEXHUKH.

Baxnasd posib OTBOAMTCA AEMOHCTPALMOHHBIM OINBITaM, JIAOOPATOPHBIM U MPaKTHUYECKUM
paboTaM, KOTOpBIE XapaKTEPH3YIOT HKCIEPHUMEHTANbHBIE AacCleKThl XUMHM U  Pa3BUBAIOT
IIPAaKTUYECKHE HaBBbIKU ydaliuxcs. B KoHIle yueOHUKOB MPUBOAUTCS CIIPAaBOYHBIN MaTepHall.

Bormpocsl, 3amaun ¥ 3afaHus, NPEUIOKEHHBIE IS 3aKPEIUICHMs 3HAHUN B KOHLE KaXKIOTO
naparpada, SBJIAIOTCS Pa3sHOYPOBHEBBIMM, B TOM 4YHcJ€ NPOOJIEMHBIMH U MeTalpeIMETHBIMH,
paccuMTaHbl Ha AaKTUBHYIO POJIb YYalllerocs, Ha pelieHHe NpOoOJIeM B PEAIbHBIX KHU3HEHHBIX
curyanusax. Ocoboe BHUMaHUE YJENsAeTCcs OpraHnu3alui MPOEKTHON AEATENbHOCTU IIKOJIBHUKOB U
pUOOPETEHUIO OMBITA YYACTHUS B TUCKYCCHUSX.

Mecmo yueonozo npeomema ¢ yueonom niamne
[IporpamMma yyeOHOTO Kypca «XUMHUS» Ha yriyOJI€HHOM YPOBHE paccuMTaHa Ha €XErOoJHbIe
34 paboume uemenu, T.e. 102 waca B rox (3 waca B Hememwo), Bcero 204 u. B 10 kmacce
MPEAyCMaTPUBAETCS TIPOBEACHHUE MPAKTUUECKUX padoT -9, KOHTpOJbHBIX padoT-3. B 11 kmacce -
MPAKTHYECKUX paboT -9, KOHTPOIBHBIX PaboT-4. DOPMBI TPOMEKYTOUHOM aTTECTALMU: UTOTOBAs
KOHTpOJIbHAs padoTa.

ITnanupyemoie pezyromameul 0céoenusn yueonozo npeomema «Xumusn» Ha y2ayoieHHOM ypoeHe
cpeonezo 0oueco oopazoeanus

Ilnanupyemoie nuunocmusle pe3yibmamoyl O0CGOEHUA YUeOH020 npeomema «Xumus» Ha
YenyoneHHoM ypoeHe
[TnanupyeMbpIMH JTUYHOCTHBIMU PE3YJIbTaTaAMU B PaMKaX OCBOCHHUSI y4EOHOTO IpenmeTa «XHUMUs»
Ha yriyOJI€eHHOM YpOBHE SIBJISIFOTCS:
1) B cpepe oTHOMIEHHUIT 0OyUaroIIMXCs K ce0e, K CBOEMY 3/10pOBBIO, K TIO3HAHUIO CEOSL:
— NPUHATHE M peaju3alMio LEHHOCTEH 370pOoBOro M 0e30macHoro obpasza >KU3HH, OepekHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (DPM3UYECKOMY M IICUXOJIOTUIECKOMY
3J10pOBbIO;
— HENPUSATHE BPEIHBIX MPUBBIYEK: KYPEHHUs, YIOTPEOICHHUS alIKOT0JIsl, HAPKOTUKOB;
2) B cdepe OTHOIIEHMH OOydarOmMXCs K OKpY’XKalolleMy MHpY, K JKUBOH IpHUPOJE,
XYyJI0KECTBEHHOU KYJIbTYpE:
— MHPOBO33PEHHUE, COOTBETCTBYIOLEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAYUMOCThb
HayKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUECTBY, BJIaJICHHE IOCTOBEPHON HH(pOpMAIHEn O
NEPEZIOBbIX JOCTM)KEHUSAX U OTKPBITHSX MUPOBOM M OT€YECTBEHHON HayKH, 3aMHTEPECOBAHHOCTD B
HaYYHBIX 3HAaHUSIX 00 YCTpOicTBE MHpa U OOIIECTBA;
— TOTOBHOCTb U CIIOCOOHOCTbh K 00pa30BaHUIO, B TOM YHUCIE CaMOOOpPa30BaHMIO, Ha MPOTSHKEHUU
BCEH JKM3HU; CO3HATEIIbHOE OTHOIIECHHE K HEMPEPHIBHOMY OOpPa30BaHMIO KaK YCJIOBHUIO YCIIEIIHOM
po¢eCCUOHATILHON M 00LIECTBEHHON €ATEIbHOCTH;
— DJKOJIOTMYecKast KyJIbTypa, OepeXHOe OTHOILICHHE K POJHOW 3emiie, MPUPOAHBIM OOraTcTBam
Poccun u mupa, nmoHMMaHHE BIMSHMS COLMATBHO-3KOHOMHYECKHX IIPOLIECCOB Ha COCTOSHUE
IIPUPOJHOM M COLMAIBHOW CpENbl, OLEHUBAHUE XO3AMCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa II0
HCIOJIb30BAHUIO POMBILIUIEHHBIX COEMHEHUI U BELIECTB, M0JIy4aeMbIX C IOMOILBIO XUMUYECKUX
MPOIIECCOB B pamMax peasin3aliy MporpaMmbl (PMHAHCOBON TPAMOTHOCTH;
3) B cepe oTHOIIEHUH 00yUaroIMXCs K TPYAY, B chepe colnanbHO-3KOHOMUYECKUX OTHOILICHHM:
— OCO3HAaHHBIN BBIOOp Oynymield mpodeccur Kak MyTh W CIOCO0 peanu3aluu COOCTBEHHBIX
KU3HEHHBIX IJIAHOB;
— TOTOBHOCThH OOYYaIOUIMXCS K TPYIO0BOM MPO(ECCHOHATBFHON ESTENbHOCTH KaK K BO3MOXKHOCTH
y4acTHsl B PELICHUHU JIMYHBIX, OOIECTBEHHBIX, TOCY1aPCTBEHHBIX, OOIIEHAI[MOHAJIBHBIX IPO0JIEM;
— TOTPEeOHOCTh TPYAMTHCS, YBOXKEHHE K TPYyAy M JIOIAM TpyJa, TPYIOBBIM JIOCTHKCHUSM,
JIO0OpOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHWE K pa3HbIM BHUAAM TPYIOBOM
JESITEIbHOCTH.



IInanupyemoie memanpeomemmusle pe3yiomamol 0C60CHUA yUeOHO020 npeomema «Xumusa» Ha
Y2IIyO1eHHOM YypOoBHe

[Tnaaupyempie MeTanpeaAMETHBIE PE3YIbTAThl B paMKaX OCBOCHHS y4eOHOTO mpeaMeTa « XUMHUsD Ha
yriyOJeHHOM YpOBHE MPEACTaBIEHBI TPEMsI TPYIIIIaMU YHUBEPCAIbHBIX yUeOHBIX

neucteuii (YVY ).

1. Pezcynamuenvie ynugepcaivbHule yueOHvle 0eticmaus

BrinyckHUK Hay4uTcs:

— CaMOCTOSITEIbHO OIpeAeNsaTh LEeTd, CTaBUTh M (QOpPMYIMpPOBaTH COOCTBEHHbIE 3aJaud B
00pa30BaTeNbHON NESATEIBHOCTH U KU3HEHHBIX CUTYAIUsX;

— OLIEHUBATh PECYPCHI, B TOM 4YMCJIE BpeMs U Apyrue HeMaTepuajbHble Pecypchl, HEOOXOIUMbIE
JUTSL TOCTUKEHUS TOCTaBICHHOM paHee 1eu;

— CONOCTAaBIISATh UMEIOIINECS BOZMOKHOCTH M HEOOXOIUMBIE JIsl TOCTUXKEHUS 11eJTU PECYpPChI;

— OpraHu30BBIBaTH A(PQPEKTHBHBIM IMOMCK pECYypcoB, HEOOXOAMMBIX IS JOCTHIKECHHUS
IMOCTaBJICHHOM IICJIH;

— OMpeAENsITh HECKOIBKO MyTEH JOCTHKEHUS TTOCTABICHHON LIEJIH;

— BbIOMpaTh ONTHUMAJBHBIM MyTh AOCTMKEHUS LENU C y4eToM 3(()EeKTUBHOCTH pacXOIOBaHUS
PECYPCOB U OCHOBBHIBASICh HA COOOPaKEHUSX STUKH U MOPAJIH;

— 3a/1aBaTh MapaMeTpsl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPENEIUTb, YTO II€JIb JOCTUTHYTA;

— COIIOCTABJISATh MOJYUYEHHBIN pe3yJbTaT ACSITENbHOCTA C NMOCTABICHHOW 3apaHee LEeNblo;

— OILICHUBATh IMOCIEJCTBUS JOCTHKEHHUS IOCTABICHHON LEAN B ACSITENbHOCTH, COOCTBEHHOMN
KU3HU U KU3HU OKPYKAIOLIUX JIFOICH.

2. Ilosnasamenvubie yHugepcaibHule yueOHble 0elcmaus.

BrinyckHUK Hay4uTes:

— KPUTHUYECKHU OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMALIMIO C PA3HBIX MO3UILIUN;

— pacmno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHUS B MHPOPMAIIMOHHBIX UCTOUYHUKAX;

— HCIIONIb30BaTh  pAa3IU4YHbIE MOJIENbHO-CXEMaTUYEeCKHEe CpeAcTBa JJIs  MpeCTaBJICHUS
BBISIBJICHHBIX B UH()OPMAIIMOHHBIX HCTOYHHUKAX TTPOTHUBOPEUHIA,

— OCYIIECTBIATh Pa3BEPHYTHIM MH(YOPMAIMOHHBIA MOUCK M CTaBUTh HA €r0 OCHOBE HOBBIE
(yueOHbIe U TTO3HABATENBHEIC) 3a/1a4H;

— MCKAaTh U HaXOJIUTh 000OIIEHHBIE CIIOCOOBI PEIICHUS 3a]1a4;

— MPUBOJIUTH KPUTHUUYECKHUE APTYMEHTHI KaK B OTHOIICHHH COOCTBEHHOTO CYXKICHHUsS, TaK U B
OTHOIIIEHUU JEUCTBUHN U CYXKIECHUU IPyTOro;

— aHaJIM3UPOBAThH U MPE0OPA30OBHIBATH MPOOIEMHO-TIPOTHBOPEUHBBIC CUTYAIUH;

—  BBIXOJUTH 32 paMKHU Y4YeOHOro MpeaMeTa U OCYLIECTBISATH IEJICHANPAaBICHHbBIN IOUCK
BO3MOKHOCTH LIMPOKOTO TIEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBHS;

— BBICTpanBaTh MHAMBHUIYaAJbHYI0 OOpa30BaTElIbHYIO TPACKTOPHIO, YUUTHIBAs OrPAaHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUUYCHUS;

— MEHSTh U yJIEpKUBATh pa3HbIe MO3UIMH B MO3HABATEIBHON AESATENbHOCTU (OBITh YUEHUKOM U
yuurteaeMm; (GopMyarpoBaTh 00pa30BATENBHBIN 3apPOC U BBIMOIHATH KOHCYJIBTaTUBHBIE (DYHKIUU
CaMOCTOSITENIbHO; CTaBUTh MpoOJeMy U paboTaTh HaJ €€ pEeLICHHEM; YIpPaBIsATh COBMECTHOM
MMO3HABATEJIbHON JEATEIbHOCTHIO U TOIUYUHATHCS ).

3. KommyHukamuehnwvie yHugepcaibHole yueonvle 0etcmausl

BrinyckHUK Hay4uTcs:

— OCYIIECTBIATH AENOBYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMHU (Kak
BHYTpHU 00pa30oBaTebHOM OpraHu3alii, TaK 1 3a €e MpeIeJIaMHu);

— TIPU OCYIIECTBICHUH IPYNIOBON pabOTHI OBITh KaK PYKOBOAMTEIEM, TaK U WIEHOM MPOEKTHON
KOMaHJIbl B Pa3HbIX poJisiX (T€HEpaTOpoM HAEH, KPUTUKOM, UCIIOJHUTENIEM, IIPE3EHTYIOUUM U T.
1.);

— pPa3BEpHYTO, JOTUYHO M TOYHO M3JaraTb CBOI TOUKY 3PEHHS C MCIIOJIb30BAHUEM aJIeKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacrno3HaBaTh KOH(MJIMKTOTEHHBIC CUTYallMd W MPEAOTBpAIlaTh KOH(MIUKTHI 10 MX aKTHBHOU
hazsr;

— KOOPJIWHUPOBATH W BBHINIONHATH PabOTy B YCIOBHUSX BUPTYaJIbHOTO B3aMMOACHCTBHS (WM
COYETaHMsI PEAIbHOTO U BUPTYaJIbHOTO);

— COIJIACOBBIBATH IMO3WIMU WIGHOB KOMaHIbl B TMpolecce paboOTel HaA  OOIIHMM
MPOTYKTOM/PEIICHUEM;



— MPEACTABIATH MyOIMYHO Pe3yIbTaThl MHAUBHIYALHON W IPYNIIOBON JEATEIBHOCTH, KaK Tepe]
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ay IUTOpUEH;

— moabupaTh MApTHEPOB JJIs JEJIOBOM KOMMYHHUKAllMM, WCXOAS W3 CcOOOpakeHui
PEe3yAbTaTUBHOCTH B3aMMOJICUCTBUS, a HE IMYHBIX CUMITATUI;

— BOCIIPHHMMATH KPUTHUYECKHE 3aMeUaHus KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— TOYHO U eMKO (hOpMyIHpOBaTh KaK KPUTUYECKUE, TaK U OJ0OpUTENbHBIE 3aMEeUaHus B aJipec
Apyrux Jrofed B paMKax JeJoBOM M 00pa3oBaTelbHONH KOMMYHMKAllMW, H30e€ras NpH 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CY’KJICHUU.

IlnanupyeMblie mpeaMeTHBIE Pe3y/JIbTATHI OCBOCHHS Y4eOHOr0 mpeaMeTa « XuMHUsD)

Ha yrjiy0JIeHHOM YpOBHeE

B pezynomame u3yuenusn yuednoco npeomema «Xumusa» HaA YPO6HE CPEOHe20 00uLezo
00pa3oeanus bINYCKHUK HA Y21Y01eHHOM YPOGHE HAYUUMCA:

— pacKpbIBaTh Ha MPUMEPAX POJb XUMUU B (POPMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHHBI
MHpa U B IPAKTUYECKOMN JAEATEIBHOCTH YEIOBEKA, B3aMMOCBS3b MEX1Y XUMHUEN U IPYTUMHU
€CTECTBEHHBIMU HAyKaMH;

— CONOCTABJISITh UCTOPUYECKUE BEXU PA3BUTHSA XMMHHM C UCTOPUYECKHMH NEPUOJAMU PA3BUTHUS
MIPOMBILUIEHHOCTH U HAYKHU JJIsl IPOBEJICHUS aHAIM3a COCTOSTHUS, TyTeH pa3BUTHUS

HayKU U TEXHOJIOTHUH;

— aHaNu3MpOBaTh COCTAB, CTPOCHHME U CBOMCTBA BEILECTB, MPUMEHSS MOJOXEHUS OCHOBHBIX
XUMHUYECKHUX TEOPH: XMMHUYECKOrO CTPOCHMS OpraHuueckux coenuHeHuid A. M. bytieposa,
CTPOCHUSI aTOMa, XMMUYECKON CBA3U, AIEKTPOJUTUYECKOW IUCCOLMALMU KHUCJIOT, OCHOBAHHM W
COJIEH, a TAK)K€ YCTAHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIy CBOMCTBAMM BEIIECTBA U
€ro COCTaBOM M CTPOCHUEM;

— TMPUMEHATHh I[paBWia CHUCTEMATHYECKOW MEXIYHApOJHOM HOMEHKIATYphl KakK CpeAcTBa
pa3iauYeHus U UISHTU(UKAIUY BEIIECTB 110 MX COCTABY M CTPOCHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE W CTPYKTYpHbIe (DOpPMYyJIbl HEOPraHMYECKHMX M OPTaHUYEeCKUX
BEIIECTB KaK HOCUTENeH nH(OpMaIK O CTPOSHUH BEIIECTBA, €r0 CBOWCTBAX M MPUHAICKHOCTH K
ONpeEIEHHOMY KJIaCCy COETMHEHUI;

— OOBSICHATh MPUPOTY U CIOCOOBI 0O0pa30BaHUs XUMHYECKOW CBS3H: KOBAJICHTHOW (IIOJIIPHOM,
HETOJSIPHOW), WOHHOM, METaJUIMYECKOW, BOJOPOJHOM C IIENBI0 OMNpENeIeHUs XUMHUYECKOU
AKTUBHOCTH BEIIECTB;

— XapakTepu3oBaTh (U3NYECKUE CBOWCTBA HEOPTaHWYECKUX W OPraHUYECKUX BEILIECTB H
YCTaHABIIMBATh 3aBUCHMOCThH (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUTMUECKOMN PEIIeTKH;
— XapakTepU30BaTh 3aKOHOMEPHOCTH B HM3MEHEHHHM XHMHYECKUX CBOMCTB MPOCTBHIX BEIIECTB,
BOJOPOAHBIX COCIMHEHHM, BHICIIUX OKCUIOB U TUAPOKCHIOB;

— IMPUBOAMTH NPHUMEPHl XUMHUYECKHUX PEAKUWW, PACKPBIBAIOIIUX XapaKTEPHbIE XUMHUYECKHE
CBOMCTBa HEOPraHMYECKUX M OPraHUYeCKUX BEIIECTB M3YUYEHHBIX KJIACCOB C LENbI0 HUX
uaeHTU(UKAIUN U 0O0BICHEHHS 00J1aCTH MPUMEHEHHSI;

—  ONpeAeNiATbh MEXaHW3M peaKkIUu B 3aBUCUMOCTH OT YCJIOBUM NPOBEICHUS PEAKIHH U
MIPOTHO3UPOBATh BO3MOYKHOCTh IPOTEKAHUS XUMHYECKUX PEAKIMIl HA OCHOBE TUIIA XUMUYECKON
CBSI3U U aKTUBHOCTHU PEAreHTOB;

—  yCTaHaBJIMBAaTh 3aBUCHUMOCTb PEAKIMOHHON CHOCOOHOCTH OPraHWYeCKHUX COEJAMHEHUN OT
XapakTepa B3aWMHOIO BIMSHHMS aTOMOB B MOJIEKYJIaX C IIEJIbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peakuuy;

— YCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XHMMHUYECKOM pEaKIUu W CMEIIECHUS XUMHUYECKOTrO
paBHOBECHS OT PA3IUYHBIX (PAKTOPOB C IIEJIbI0 OMPENEICHNUS ONTHUMAIbHBIX YCIOBUI MPOTEKaHUS
XUMUYECKUX MPOLIECCOB;

— YCTAaHABJIMBATh TI'€HETHMYECKYI CBSI3b MEXKIy KJIacCaMM HEOPraHMYECKMX W OPraHMYeCKHX
BEIIECTB JJisi OOOCHOBAaHMS TNPUHIUIHAILHOW BO3MOXXHOCTU IOJIyYCHUS HEOPTaHWMYECKHX U
OpraHMYEeCKHUX COCIMHEHHN 3aJaHHOTO COCTaBa U CTPOCHUS;

— MoAOUPATh PEareHThl, YCIOBUS U OMPENEISITh MPOIYKTHI PEaKIIHiA, TIO3BOJSIONIUX PEATU30BaATh
nabopaTopHble W IMPOMBIIICHHBIE CIOCOOBI TOJYYEHHS BaXKHEHIIMX HEOPraHUYECKUX U
OpraHUYeCKUX BEIIECTB;

— OMNpeNeNiaTh XapakTep CpeAbl B pe3yjbpTaTe THAPOJIA3a HEOPraHWYECKUX M OpPraHu4EeCKUX
BEIIECTB U MPUBOIUTH MPUMEPHI THIPOJIH3a BEIIECTB B MOBCEIHEBHOMN )XKM3HH Y€IOBEKa, OMO-
JIOTUYECKMX OOMEHHBIX MpOoIeccaxX U MPOMBIIUIEHHOCTH;



—  [pPUBOAWUTHL  IPUMEPHl  OKHUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX  pEakUMi B  MPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U JKUZHEAEATEIIBHOCTH OPraHU3MOB;

— 00OCHOBBIBATh MPAKTUYECKOE MCIIOIB30BaHHE HEOPTaHUYECKHX M OPTaHUYECKHUX BEIIECTB M UX
peaKIuii B IPOMBIIIJIEHHOCTH U OBITY;

— BBIIOJHATh XUMUYECKUI SKCIIEPUMEHT 110 PACIO3HABAHUIO M IOJYYEHHUIO HEOPTaHUYECKUX U
OPraHMYECKUX BEIIECTB, OTHOCALIMXCA K PA3JIMYHBIM KJIACCaM COCIUHEHHUH, B COOTBETCTBUM C
NpaBUJIaMd U TIpUeMaMu Oe30MacHOi paboThl C XMMHUECKMMH BELIECTBAMU M J1AOOpaTOPHBIM
o0opyI0BaHUEM;

— TPOBOJUTH PacyeThl HA OCHOBE XMMHUYECKHX (DOpMyN M YpaBHEHUH peakiuii: HaxXxOXKICHUE
MOJIEKYJIIPHOM (OpPMyJIbI OpPraHMYECKOro BELIECTBA IO €ro IUIOTHOCTH U MAacCOBBIM JOJISIM
2JIEMEHTOB, BXOJSAIIMX B €r0 COCTaB WJM IO MPOJIYKTaM CIrOPAaHHs; pacdyeTbl MacCOBOH AOJH
(Macchl) XUMUYECKOTO COSTMHEHUS B CMECH; paciyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIMH, €CITU OHO U3 BEILECTB IaHO B M30BITKE (MMEET MPUMECH ); pacueThl MacCOBOU
Wi O0BEMHOM JOJM BBIXOJA MPOAYKTa pPEAaKUUU OT TEOPETHUECKH BO3MOXKHOTO; PacyeThl
TerIoBoro 3¢dexra peakuu; pacyeTbl 0ObEMHBIX OTHOLICHUN ra30B MPH XUMUYECKUX PEAKIIMAX;
pacueTbl Macchl (00beMa, KOJIMYEeCTBA BELECTBA) MIPOAYKTA PEAKIIUU, €CJIM OJHO U3 BELIECTB JAaHO
B BHJIE PAaCTBOPA C OIIPEIEICHHON MaCCOBOM 10JIEM paCTBOPEHHOI'0 BELIECTBA;

— HCNOJIb30BaTh METOABl HAyYHOIO IO3HAHMA: AHAIU3, CHUHTE3, MOJEIMPOBAHHE XHMHUYECKUX
MPOIIECCOB U SIBJICHUN TPU PEIICHUH Yy4eOHO-HCCIeI0BATEIbCKUX 3a/1a4 M0 M3YUYECHHIO CBOWCTB,
CIOCOOOB MOJIyYEHHS U PACIO3HABAHUS OPraHUYECKHX BEILECTB;

— BIAJETh TNpaBWIaMU O€30MaCHOTO OOpaIleHUs] C €IKUMH, TOPIOYMMH M TOKCHYHBIMU
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XMMUHU;

— OCYWIECTBISITh MOWUCK XUMHUYECKOM HH(POpPMAMM 1O Ha3BaHUAM, HUACHTU(PUKATOPAM,
CTPYKTYpPHBIM (hOpMyJIaM BELIECTB;

— KPUTHYECKH OIICHMBATh M HMHTEPIPETUPOBATh XUMHUYECKYI0O MH(OPMAIHIO, COJAECPXKAIIYIOCS B
COOOLIEHUAX CPEICTB MaccoBOM MH(popMaly, pecypcax MHTepHeTa, Hay4YHO-NIOMYJIAPHBIX CTAThAX
C TOYKH 3pEHHs €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIENAX BBISBICHUS OIIMOOYHBIX CY)KICHHUN
1 (opMUPOBaHKS COOCTBEHHOM MO3UIINH;

— HAaXOJUTh B3aMMOCBSI3U MEXIY CTPYKTYpOd M (yHKUIMEH, IPUIMHON U CIEJICTBUEM, T€OpUEH U
(bakTamM IIpH aHaIK3€ MPOOJEMHBIX CUTYAlMl 1 0OOCHOBAaHUM ITPUHUMAEMBbIX PEILICHUH HA OCHOBE
XUMHUYECKHUX 3HAHMI;

— TMPEJCTaBIIATh IYTH PpEIICHUs TIJIO00albHBIX NpoOJIEeM, CTOSIIUX Mepe]l 4eIOBEYECTBOM, MU
NIEPCIIEKTUBHBIX HAIIPABJICHUN Ppa3BUTHsSI XUMHUYECKUX TEXHOJOTMH, B TOM 4MCIE TEXHOJOTHI
COBPEMEHHBIX MAaTEpUAIIOB C PA3IMYHONW (PYHKLIHMOHAIBHOCTHIO, BO300OHOBISIEMBIX HCTOYHHKOB
CBIPbs, IEpepadOTKU M YTUIN3AIMH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BuoinyckHuk na yenyoneHHom ypoeHe noayuun 603MOMCHOCHb HAYUUMbCA:

— (GopMyIHpOBATH LIENb HCCICIOBAHNUS, BBIIBUTATH U MTPOBEPSTH SKCIIEPUMEHTAIHLHO THIIOTE3BI O
XUMHUYECKHUX CBOMCTBAX BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUA, UX CHOC06HOCTI/I BCTYyHaTh B
XHUMHYECKHE PEAKIINH, O XapaKTepe U MPOTYKTaX Pa3IMUHBIX XUMUYCCKUX PEaKIuii;

— CaMOCTOATCIIbHO IUIAHUPOBAThL W HNPOBOAUTH XUMHYCECKUC SKCIICPUMCHTBHI C CO6JIIO,ZL€HI/ICM
npaBujI 6€30TMacHOM pabOTHI C BEIIECTBAMHU U J1a0OpPaTOPHBIM 000pYI0BaHUEM;

— HUHTCPHPCTUPOBATL AAHHBIC O COCTABC U CTPOCHHUU BCIICCTB, IIOJYUYCHHBIC C IIOMOIIBLIO
COBPEMEHHBIX (PH3MKOXMMHYECKIX METOJIOB;

— OINUCBIBATH COCTOAHUC DBJICKTPOHA B aTOMC HAa OCHOBEC COBPCMCHHBIX KBAHTOBOMCXAHHWYCCKUX
NPEJCTaBICHU O CTPOCHUHM aroMa Uil OOBSCHEHHS pe3yJbTaTOB CIEKTPAIBHOTO aHaIu3a
BEIIIECTB;

— XapaKTepu30BaTh POJb a30TOCOMAEPIKAIINX TETEPOIUKIMYECKUX COCIMHEHUN M HYKJIEHHOBBIX
KHUCIIOT KaK Ba)KHEUIINX GI/IOHOFI/I‘IGCKI/I AKTHUBHBIX BCILICCTB,

— TPOTHO3UPOBATh BO3MOXKHOCTh TPOTEKAHUS OKHCIMTEIHLHOBOCCTAHOBHTEIBHBIX pPEaKInH,
JICKAIUX B OCHOBE MNPUPOAHBIX U ITPOU3BOACTBCHHBIX TPOLIECCOB.



Cooeprcanue yuedono2o npeomema «Xumusy» Ha y2ayoiaeHHOM YposHe CPeOHez0 00uLe2o
obpazoseanus

2.1. TeopeTudeckne 0OCHOBbI XUMHH (254)
2.1.1. Ctpoenue Bemecrna (84)

ATOMHO-MOJIEKYJISIPHOE YUeHHE. BelecTBa MOJIEKYIIPHOTr0 U HEMOJIEKYJISIPHOTO CTPOEHHUSL.
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTAB BellecTBa. MOJISIpHAss 1 OTHOCUTENbHAS MOJIEKYJIsIpHas
Macchl BeecTBa. MosibHas 015 M MaccoBasi A0JI 3JIEMEHTA B BELLIECTBE.

Crpoenue aroma. Hyximmasl. M3oTonel. Tumsl painoakTUBHOTO pacnaaa. TepMosiiepHbIN
cuHTe3. SAnepHele peakiuu. [IpumeHeHre paiuoOHYKINI0B B MeIULIMHE. MEeTo1 MEUEHBIX aTOMOB.

CoBpemMeHHasi MOJIeTb CTpOeHHs aroMa. KopnyCKyJsipHO- BOJHOBBIE CBOMCTBA 3JIEKTPOHA.
KBanToBble uncia. AToMHas opOuTaib. Pacnpenenenue 3J1eKTpOHOB 0 SHEPTeTUYECKUM YPOBHIM
B COOTBETCTBMM C IPUHIMIIOM HAaWMEHBIIEH SHEPruM, NpaBwioM XyHJIa U npuHuunom llaymm.
OCOOCHHOCTH  CTPOEHHUSI DIHEPreTHUECKUX YpOBHEH aTroMoB d-3JIeMEHTOB. DJIEKTpOHHAS
KoH(puryparmuss aroma. Krnaccudukamuss XUMHUECKHX JJIeMEHTOB (s-, p-, d, f-amemeHTsI).
DJNEeKTpOHHBIE KOH(MUTYparuu TIOJOKUTENBHBIX H OTPULATENBbHBIX HOHOB. (OCHOBHOE W
BO30Y>KJICHHBIE COCTOSIHUS aTOMOB. BalleHTHBIE 37IEKTPOHBI.

Ilepuonnueckuit 3akoH. POPMyYIUPOBKA 3aKOHA B CBETE COBPEMEHHBIX IPEACTaBICHUN O
CTPOGHHMH aroma. MupoBO33peHUecKoe M HayyHoe 3HadeHue llepuonnmueckoro 3akoHa
1. U. MenneneeBa. Paguyc aroma. 3akOHOMEPHOCTM B HW3MEHEHHH CBOMCTB IPOCTBIX BEILECTB,
BOJOPOAHBIX COEAUHEHUM, BBICIIMX OKCHIOB M THAPOKCHIOB B IMEPUOJAX U TIpynnax.
DNEeKTPOOTPULIATETbHOCTD.

XuMuvecKas ¢Bsi3b. DJICKTPOHHAS NPHUPOJA XUMHUUECKOHN CBSI3U. BHUIIbI XUMHUUYECKOM CBSI3H.
KoBasieHTHast CBsI3b M €€ XapaKTepUCTUKH (PHEpPrusi CBsI3U, [JIMHA CBSI3M, BaJIEHTHBIM Yroi,
KpaTHOCTb CBSI3H, IMOJIIPHOCTb, MOJsIpHU3yeMocTh). KoBaneHTHasi HemossipHas U MOJSpHAs CBSI3b.
OOMeHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHW3Mbl 00pa30BaHMs KOBAJIECHTHOH MOJSPHOU CBS3H.
I'eomeTrpus monexynbl. MoHHas cBs3b. MeTtanmnuueckas cBsA3b. BogopoaHas CBsI3b U €€ BIUSHUE Ha
CBOMCTBA BeLIECTBA. MEKMOJIEKYJISIPHBIE B3aUMOICUCTBHUS.

ArperatHbie cocTosiHusl BemiecTBa. ['a3pl. ['a30Bble 3aKkoHBI. YpaBHeHue Kmaitnepona—
MenpeneeBa. 3akoH ABorajpo. 3aK0OH 00ObEMHBIX OTHOIIeHUH. OTHOCUTENbHAS TUIOTHOCTh Ta30B.
CpenHsist MOJIsIpHas Macca CMECH.

CrtpoeHune TBepAbIX TeJN: KPUCTAIMYECKHE W  aMOpgHBIE  BemecTBa. THIIbI
KPUCTAIDIMYECKUX PEIIeTOK: aTOMHas, MOJIEKYJIspHas, HOHHas, Meramnudeckas. [lonstue o6
AJIEMEHTApPHOH sveiike. 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOH
pemetku. [Ipuunnabl MHOrOOOpa3us BeuiecTB. COBpeMEHHbIE PECTABICHUS O CTPOSHUH TBEPBIX,
KHUJKAX U ra3000pa3HbIX BEILECTB.

JdemoncTpamuu. 1. OOpa3npl BEMIECTB MOJICKYJISIPHOTO H  HEMOJICKYJISIPHOTO  CTPOCHHSI.
2. Bosronka nopga. 3. Moaenu monexyi. 4. Kpucrauimueckue pemeTKy.

2.1.2. OcHOBHBIE 3aKOHOMEPHOCTH TNPOTEKAHUSI XUMHYeCKHX peakuuii (174)

Knaccupukauuss XuMHYECKHMX PpeakuMd 10 pa3jMyHbIM TpPU3HAKAM CpaBHEHHS.
I'omorenHele M reTeporeHHele peakiuu. Kraccudukanus mo 3HaKy TeruioBoro 3¢dekra.
Obpatumbie U HeoOpaTuMble peakunu. Kataqutuueckre v HeKaTaluTHYeCKue peakuuu. Peakiuu ¢
M3MEHEHHEM M 0e3 U3MEHEHUS CTENICHH OKUCIICHHS SJIEMEHTOB B COSIMHEHHSIX.

JHepreTuka XHMHYECKHX peaknuii. TeroBol dPeKT XUMHUUECKON pPEaKIUu.
OHIOTEPMUUECKHE M OK30TEPMHUUYECKHE peakiuu. TepMoxuMuueckue ypaBHEHHs. Teruiora
oOpa3oBaHmus BemecTBa. 3aKoH ['ecca u ciencTBus U3 Hero. DHeprus cBs3u. [lorsTue 00 SHTpONHH.
Bropoii 3akoH TtepmoauHamuku. Popmyna bombimvana. Ouepruss [uGbca u  kputepuu
CaMOIIPOU3BOJIbHOCTH XUMHUECKOH peaKIIHH.

OoOpaTumble peaknuu. XuMuueckoe paBHoBecue. KoHcTanta paBHOoBecus. IIpunnun Jle
[Ilatense. PaBHOBECHBIE COCTOSIHHS: YCTOWMYMBOE, HEYCTOWYMBOE, Oe3pasznuyHoe. CMemieHue
XMMUYECKOTO PaBHOBECHS MOJ NEHCTBHEM pa3lUYHbIX (PaKTOPOB: KOHIEHTPAIMU PEareHTOB HIIU
MPOJYKTOB PEaKIuu, JaBJiIeHUs, TeMIepaTypbl. Poib cMenieHus: paBHOBECHUS B TEXHOJIOTUYECKUX
Iporueccax.



CkopocTh XMMHYECKHMX PeaKlui, ee 3aBUCUMOCTb OT pa3iIM4yHbIX (DAKTOPOB: MPUPOIBI
pearupymomux BEUIECTB, KOHIEHTpPALMM pPEAarupyrolMX BEIIECTB, TEMIIEpPaTypbl, HaIU4Yusi
KaTajJn3aropa, IUIOMIAAU TOBEPXHOCTH pearupyrollux BelecTB. Peakiuu TrOMOTeHHbIE U
rereporeHHsle.  3akoH jaedcTByrommx wmacc. IlpaBwio Banr-I'odda. Ilonsitue 00 sHeprum
aKTHBAallUM U 00 sHepreTnyeckoMm mnpoguie peakuuu. KatamuzaTopsl U KaTaau3. AKTHBHOCTb U
CEJIEKTMBHOCTh KaTaau3aropa. Poiib KaTainu3aTopoB B MPUPOIE U MPOMBIIUIEHHOM IIPOU3BOJCTBE.
@depMeHThI Kak OMOJIOrMYECKHE KaTalu3aToOpPBl.

JeMoncTpanuu. 1. DK30TepMHUYECKHE U 3HIOTEPMUYECKHE XUMHUYECKHe peakuuu. 2. Temsossle
SIBJIEHUS TPU PACTBOPEHUU CEPHOM KHUCIOTHI U aMMHAYHON CEMUTPHL. 3. 3aBUCUMOCTH CKOPOCTH
peakuuu OT NPUPOABI BEIIECTB HA NPUMEPE B3aUMOJICHCTBHUS PacTBOPOB Pa3IMYHBIX KHUCIOT
OJMHAKOBOM KOHIIEHTPALIMU C OJMHAKOBBIMM KyCOUKaMH (rpaHyjlaMy) LHMHKAa M OJAMHAKOBBIX
KyCOUKOB Da3HbIX METAJUIOB (MarHus, IMHKA, JK€J€3a) C pPacTBOPOM COJSHOM KHCIOTHL. 4.
B3anMopeiicTBre pacTBOPOB CEpHOM KHCIOTHI C PAcTBOpAMU THOCYJb(aTa HATPHUS Pa3TUIHON
KOHIEHTPALlUU U TeMIepaTyphl. 5. 3aBUCUMOCTb IOJIOKEHHSI PABHOBECUSI B CUCTEME OT TeMIlepa-

TYpBHIL.
JlabopaTopHsle onbIThl. 1. KaTanuTueckoe pasiiokeHne nepokcuia BOJ0poa.

2.1.3. PacTtBopsI (54)

Cnoco0Obl BbIpakeHHs] KOJHYECTBEHHOI0 C€OCTaBa pPacTBOpPa: MaccoBas JI0JIA
pPacTBOPEHHOTO BelIecTBa (MPOIEHTHAsT KOHIEHTpamwus). PacTBopeHne Kak (U3UKO-XHMHUYECKUN
porecc.

JucnepcHble cucrembl. Komtonnnsie pactBopsl. Mctunubie pactBopsl. [ucnepchas ¢asza
u qucrniepcuonHas cpena. CycrneH3uu U SMyIbcuu. 30u U renu. Onanecnenius. D dext Tunmans.
Koarymsamus. Cenumentanus. Cunepesuc.

Peakuuu B pacTBopax 3/eKTpPoauToB. KauecTBeHHbIE peaklMd HAa HMOHBI B PacTBOPE.
KucnoTHO-0CHOBHBIE B3aMMOJCHCTBHS B pacTBOpax. AM(oTepHOCTh. IOHHOE MpOU3BEACHNE BOIBI.
Bomopoansriit mokasarens (pH) pactBopa. CunbHbIC U ci1aObie 31eKTpoduThl. PacueT pH pacTBopoB
CWJIBHBIX KUCJIOT U menodeil. KoHCTaHThI qucconuanum ciaadbiX 3JeKTPOIUTOB. Peakium noHHOTO
oOmeHna. [lomHble U cokpalieHHbIe HOHHBIC YpaBHEHHUS. [ uaponus conedd. ['maponus mo kaTuoHy,
[0 aHMOHY, 110 KaTUOHY U MO aHUOHY. Peakius cpenbl pacTBOPOB COJEH: KUCIOTHAS, IETOYHAs U
HeWTpanbHas. [lomHbrii HeoOpaTUMBIM THUIpPOAW3. 3HAYEHHE THAPOJIM3a B OHOJOTHMUECKHX
0OMeHHBIX Tporieccax. [[puMeHeHne TuAPOIIN3a B IPOMBIIIIICHHOCTH.

JdemoncTpamuu. 1. OnpeneneHue KUCIOTHOCTH CPeAbl MPU MOMOIIMA HWHIUKATOPOB. 2. DddexT
Turnans. 3. O6pa3oBaHNe KOMITJIEKCHBIX COSTUHEHHUH MEPEXOHBIX METAILIOB.

JladopaTopubie onbIThl. 1. Peaknuu wonHoro obmena. 2. CBOMCTBAa KOJUIOMIHBIX PacTBOPOB.
3. 'maponus coneid. 4. [TonyueHue u CBONCTBAa KOMIUIEKCHBIX COETMHEHUI.

2.1.4. OkucJInTEeNIbHO-BOCCTAHOBHUTEIbHBIE MPouecchl (54)
OKuUCINTEIBbHO-BOCCTAHOBHUTEIbHbIE peakuuu. Tunst OKHUCJIUTEIbHO-
BOCCTAaHOBUTENBHBIX peakuuid. OKucieHne u BoccTaHoBieHHE. OKHUCIUTENN U BOCCTAHOBUTEIH.
MeTo/ 37eKTPOHHOTO U 3JEKTPOHHOMOHHOTO OanaHca. [loBeneHue BelIeCTB B CpellaXx € pa3HbIM
sHauennem pH. Ilepmanranar xamusi Kak OKUCIUTENb. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxkuuu B IpUpo/Jie, MPOU3BOICTBEHHBIX MPOIECCaX U KU3HEIEATETbHOCTH
OpPraHHU3MOB.
laabBannuyeckuii jemMenT (Ha mpumepe snemenTta JlaHudst). XUMHUYECKHE WCTOYHHKU
TOKA: TAJIbBAHUYECKUE DJIEMEHTHI, aKKyMYJIATOPbl U TOIUIMBHBIE 3JIEMEHTBI. DJIEKTPOXUMUUYECKUMA
PAI HAPSDKEHUH (aKTUBHOCTH ) METAJLIOB (Pl CTAaHIAPTHBIX JIEKTPOAHBIX TTOTCHIIHAJIOB).
DJIEKTPOJIHU3 PACIJIABOB M BOJAHBIX PACTBOPOB JJIEKTPOJMTOB (KHUCIOT, IIEJIOYeH u
coneil). [IpakTuueckoe MpuMeHEHHE 3IEKTPOIM3a ISl OTYyUEHUS HIETOUHBIX, [IET0OYHO3EMENTbHbBIX
METaJUIOB U aTFOMHUHMUSL.
Koppo3ust meTanioB: cnoco0bl 3alUThl METAIIIOB OT KOPPO3HH.
JlemoHcTpanuu. B3aumoseiicTBue nepMaHranara Kajius ¢ CyJb(QUTOM HATPHs B Pa3HBIX Cpeax.



2.2. OCHOBBI HEOPraHN4YeCKOH XHMHUH
2.2.1. Knaccupukanusi 1 HOMEHKJIATYPA HEOPraHU4YecKuX coeqnHenni (34)

Baxneiiimne kiaccbl HEOPraHUYECKUX BEILIECTB. DJIEMEHThI METaJUIbl U HEMETAJIbl U UX
nonoxenne B Ilepuogmdeckoit cucreme. Kraccudukamus ©W  HOMEHKIATypa  CIOXKHBIX
HEOPraHWYECKUX COCIUHEHUN: OKCHJIOB, TMAPOKCHUIIOB, KHUCJIOT W cosiel. ['eHernueckas CBS3b
MeX/1y KlaccaMyd HeOpraHMYecKux coeAuHeHu. nentudukanus HeopraHM4ecKux BEIIeCTB
Y MOHOB.

Kommekcuble coenuuenusi. CocTaB KOMIUIEKCHOTO HOHA: KOMILIEKCOOOPa30BaTelb,
nuranabl. Koopaunanuonnoe uwncino. HoMmeHknaTypa KOMIUIEKCHBIX COEIWHEHUN. 3HauyeHHE
KOMIUIEKCHBIX COeTMHEHUH. [ToHATHE O KOOPIAMHALIMOHHON XUMUU.

2.2.2. Hemeranuasl (314)

Bopopon. Ilonyuenue, gusudeckre U XUMUYECKHE CBOWCTBA (pEakUUMU C METaUIaMU H
HEMeTaJlJlaMH, BOCCTAaHOBJIEHUE OKCUIOB U couiet). ['uapuasl. ToriuBHbIE 371EMEHTHI.

I'amorenpl. OOmas xapakTepUCTHKA 3JEMEHTOB TIJIaBHOW moarpymnmsl VII rpymnimsl
@u3NYeCKUe CBOMCTBAa TMPOCTHIX BEHIECTB. 3aKOHOMEPHOCTH WM3MEHEHUS OKHCIUTEIbHOMN
AKTUBHOCTH TaJIOTEHOB B COOTBETCTBHH C WX TOJOKEHUEM B mepuoandeckoil tabmure. [lopsoox
BBITECHEHHUS TAJIOTEHOB M3 PACTBOPOB TAJIOTEHHUIOB. XJIOP — MOJIyYEHHE B IMPOMBILUIEHHOCTH U
naboparopun, peaknud C METaIaMHd U HeMeTaulaMu. B3aumMmopeilicTBue Xxjopa € BOJIOW U
pactBopamu wenouen. KucinopoHeie coequHenns xjiopa. [ umoxmopuTsl, XJa0paTbl U NEPXJI0PaThl
Kak TUnuuHble okucautenu. OcobenHocTn xumun Qgropa, Opoma u noxa. KagecrBeHHast peakius
Ha wuoA. l'asoreHoBOIOpOABl — TMOJYYEHUE, KHUCIOTHBIE M BOCCTAHOBUTEJbHBIE CBOWCTBA.
XnopoBogopoa. [anoreHoBomopoaHble KUCIOTBI M uX conu. ConsiHas KHCIOTa M €€ COJIH.
KauecTBeHHBIE peaknuum Ha TrajgoreHuI-uoHbl. [IpuMeHeHHe TrajJoreHoB M HMX BaXKHEHIIMX
COCIMHECHU.

DJieMeHTBhl NOArpynnbl kucaopoaa. OOmas xapakTepUCTHKa JJIEMEHTOB TJIaBHOM
noarpynnsl VI rpynmel. @usznueckue CBOWCTBA NPOCThIX BemecTB. O30H Kak allJIOTpOINHAas
Moaudukanus kuciaopona. [lomyuenue ozona. O30H kak okuciauTenb. [lo3uTuBHAsS U HeraTUBHAs
poJib 030Ha B OKpYy»Karolei cpere. CpaBHEeHUE CBOMCTB 030Ha M Kucioponaa. Boga u mepokcun
BOZIOpOJA KaK BOAOPOJIHBIE COEAUHEHUsI KUCIOpPOJa — CpaBHEHUE CcBOMCTB. [lepokcua Bomopoaa
KaK OKHCIIUTENb U BoccTaHOBUTENb. [lepokcunbl Mmetamno. Cepa. Amuorponus cepbl. Dusndeckue
U XUMHUYECKHE CBOMHCTBa cepbl (B3aUMOJEHCTBHE C MeETaUIaMH, KHCJIOPOJIOM, BOJIOPOAOM,
pacTBOpamu IIenouei, KHCIOTaAMU-OKUCIUTEISIME ). B3aumoneiicTBre cepbl ¢ CyIb(PUTOM HATPHS C
oOpa3oBanueM Tuocyibdpata Hatpus. CepoBomopoag —  TMOJyYEHHE, KHUCIOTHbIE U
BoccTaHOBUTENbHBIE — cBoicTBa. Cynbouapl. CepHHCTBIE ra3 Kak KHCIOTHBIH — OKCHJI.
OKHCIIUTENBHBIE U BOCCTAHOBUTEIIBHBIE CBOKMCTBA CEPHUCTOrO rasza. [lomyyenue cepHucToro rasza B
MPOMBIIIICHHOCTH U Jabopatopun. CepHuctas kuciora u ee conu. CepHbiii anruapun. CepHas
kuciota. CBOWCTBA KOHIIGHTPUPOBAHHOW U pa30aBIeHHONW CepHOW KHUCIOTHL. J[lelicTBHe
KOHIIEHTPUPOBAHHON CEpHOM KHUCIIOTHI Ha caxap, METAJUIbl, HEMETAIUIBI, CyIbGuabl. Tepmudeckas
YCTOHYMBOCTD Cylib(aToB. KauecTBeHHas: peakilys Ha CEPHYIO KHCIIOTY U €€ COJIH.

DJjieMeHThI MOArpynnbl a3oTa. OOmas XapakTepucTHKa 3JIEMEHTOB TJIaBHOW MOATPYNIB V
rpynnbl. @U3nYeCcKue CBOMCTBA MPOCTHIX BEIIECTB.

A30T 1 ero coequHeHus. CTpoeHrue MoJeKybl a30Ta. OU3ndecKue U XUMUYECKUE CBOMCTBA
azota. [lomyueHue a3oTa B NPOMBINIUICHHOCTH W JjabopaTtopuu. Hutpumpl. AMMHaKk — €ro
noslydeHue, (u3nuecknue M XUMHYeCKHe cBOWCTBA. (OCHOBHBIC CBOWCTBAa BOJHBIX PAacTBOPOB
amMMuaka. AMMHaKk Kak BoccraHoBurenb. Comn amMMmoHus. lloBengeHue coneil aMMOHHS IIpU
HarpeBanuu. KauecTBeHHas peakuust Ha MOoH amMMmoHus. [Ipumenenne ammuaka. OKCUIBI a30Ta, UX
nosrydeHue u cBoiictBa. Okcun azora (I). Oxucnenune okcuaa azota (II) kuciaopomgom. Jumepuzanus
okcuaa azota (IV). Azorucras kuciora u ee coiu. HUTpUTHI Kak OKUCIUTENIN U BOCCTAHOBUTEIH.
A3oTHas kucinora — (U3NYECKUE U XMMHUYECKHE CBOMCTBa, MOIy4deHHE. A30THas KHUCIOTa Kak
OKHUCJIUTENb (OTHOIIEHUE a30THOM KHUCJIOTHI K METa/llaM M HEeMeTaulaMm). 3aBUCUMOCTh MPOyKTa
BOCCTAaHOBJIEHUS a30THOM KUCJIOTHI OT aKTUBHOCTH METaJUIa U KOHLIEHTpAaUuu KUCIOThl. HuTpatsl,
ux (Qusmueckne W XUMUYECKHE CBOWCTBA (OKHUCIHUTENBHBIE CBOWCTBA W TEepMUYECKas
YCTOWYMBOCTD), IPUMEHEHHE.

®ochop u ero coemunenus. Amnorpornus ¢ocdopa. dPusmdeckue cpoicTBa Qocdopa.
Xumuueckue cBoicTBa Gochopa (peakimu ¢ KUCIOPOIOM, TaIOTeHAMH, METAJIIIaMH, CIIOKHBIMH



BEIIECTBAMHU-OKUCIUTENAIMY, Mesnouamu). [lomyuenne u mnpumenHenue ¢docdopa. DochuH.
®ochuast. Dochopueiii anruapun. OptodocdopHas u MeradochopHas KHUCIOTHI U HX COJIH.
KavectBenHnas peakuus Ha oprodocdatsl. Paznoxenune oprodpocdopnoit kucnorsl. IIpumenenue
dhochopHOIi KUCIOTHI 1 ee conel. buomornueckas poib dhocdartos.

Hoarpynna yriaepoga. OOmias XapakTepUCTHKa HJIEMEHTOB TIJIaBHOW moArpynmnsl 1V
TPYIIIIBL.

VYraepon. Amnorponusi yriepoaa. CpaBHEHHE CTpPOSHHMS M CBOWCTB rpadura M anmMasa.
OyruiepeH Kak HOBasg MoJIeKyJsipHas ¢opMa yriepoja. Yroib: XUMUYECKHUE CBOWCTBA, MOIyYCHHE
u npumeHenue yris. KapOuasl. ['maponus kapOuna kampiust M KapOuma amoMuHus. KapOuusl
MEPEeXO/IHBIX METaNIOB (Keje3a, XpoMa U Jp.) KaK CBEpXIpouyHble MaTepuaibl. CHHTE3-ra3 Kak
OCHOBAa COBPEMEHHOW MpOMbIIIIEHHOCTH. OKCHABl yryiepoja. Yroib U YrapHbIi ra3 Kak
BOCCTAHOBUTENW. Peakmmsi yrapHoro rasza ¢ pacriaBamu Iienodeii. CuHTe3 (GOpMHATOB.
OOpa3oBaHue yrapHoOro ra3a Ipu HEMOJHOM CTOpaHHM yriisi. buojormueckoe neiicTBue yrapHOro
raza. I[lomyueHue W mIpUMEHEHHWE YTapHOTrO ra3a. YTIUVIEKUCHBIA ra3: MOJYyYE€HHE, XUMUYECKHE
CBOMCTBa (B3aMMOJEICTBUE YIJIEKUCIOrO Ta3a C BOJOH, IIeI04aMH, MarHvueMm, NepOKCHUAaAMHU
METaJJIOB). YToJjbHas Kuciaora U ee cond. KapOoHaTel U rufpokapOOHATHl: UX MOBEIEHUE MPU
HarpeBanuu. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Kpemuuii. ®uszndeckre 1 XMMUYECKUE CBOMCTBA KpeMHUA. Peakuyuu ¢ yriem, KUCIopoIioM,
XJIOPOM, MarHueM, pacTBOpaMHM ILejaoueil, cepoBogoponoM. CuinaH — BOJOPOAHOE COEIMHEHUE
kpemuwns. Cunmumuasl. [lomydenune n npumenenue kpemuus. Okcua kpemaust (IV), ero crpoenmue,
¢du3nveckre 1 XMMUYECKHE CBOIMCTBA, 3HaUCHUE B MPUPOJIE U pUMeHeHne. KpeMHueBble KUCIOTHI

U ux coid. ['maponmu3 cuimkaroB. CHIMKAaTHbIE MHUHEpajdbl — OCHOBAa 3EMHOM KOpBI.
AJFOMOCHUITUKATBHI.
baaropoanbie (MHepTHBIE) Tra3bl. OO6mas XapakTEepUCTHKA JJIEMEHTOB TJIABHOM

noarpymmnsl VIII rpynmsl. OcoOeHHOCTH XMMUYECKHX CBOMCTB. [IpruMeHeHne 611aropoIHbIX ra3os.
demoncTpanmuu. 1. T'openue Bomopoma. 2. Ilomyuenume xmopa (ombsIT B TmpoOupke). 3.
OxucnuTenpHble CBOICTBAa pacTBOpa rumoxjopura HaTpus. 4. OmbITel ¢ OpoMHOW BOJOH. 5.
[InaBnenue cepol. 6. ['openue ceprl B kuciopone. 7. BzaumoneiictBue xenesa ¢ cepoil. 8. ['openne
cepoBomopona. 9. Ocaxnenue cynbhumo. 10. CpoiictBa cepHucroro rasza. 11. [lelicTBue
KOHIIEHTPUPOBAHHOW CEPHOM KUCJIOTHI HA Me/b U caxaposy. 12. PacTBopenne aMmmuaka B Boze. 13.
OcHoBHBIE CBOHCTBAa pacTBopa ammuaka. 14. Kartamutuueckoe okucieHMe aMmMuaka. 15.
[Tonyuenue okcuma azora (II) m ero oxucieHue Ha Bosayxe. 16. [leficTBue a30THOM KHUCIOTHI Ha
menn. 17. T'openune gochopa B xkucnopoze. 18. [IpeBpamenue kpacuoro ¢ocdopa B Genblit U ero
cBeueHne B TeMHOTe. 19. BzaumopneiictBue ¢ocdopHoro anruapuma ¢ Bogou. 20. OOGpasibl
rpadura, anmasza, kpemHusa. 21. I'openue yraphoro rasza. 22. TylleHue MJIaMEHH YIJIEKUCIBIM
razoMm. 23. PasnoxeHue Mpamopa.

JlabopaTopubie omnbIThl. 1. Ilomydyenue xmnopa u wu3yueHue ero cBoiictB. 2. CBoiicTBa
xJjiopconepkamux oroenuBareneii. 3. CroiicTBa Opoma, nojaa u ux coneil. 4. 3yuenue cBOWCTB
CEpHOI KUCIOTHI M ee coieil. 5. VM3ydeHue cBOWCTB BOJHOrO pacTBopa aMMuaka. 6. CBoiicTBa
coneii ammonums. 7. KauecTBeHHast peakmus Ha kapOoHaT-woH. 8. McmbiTaHue pacTBOpa CHIIMKaTa
HATpUS MHAUKATOpOM. 9. O3HaKOMIIEHHE ¢ 00pa3LiaMy MPUPOTHBIX CHIIUKATOB.

2.2.3. Metauabl (284)

O0mmii 0030p 371eMeHTOB — MeTa/LuI0B. (CBOWMCTBA MPOCTHIX BEIIECTB-METAJIOB.
DNEKTPOXUMHUYECKUHN Psii HAPSDKEHUH METaJI0B. MeTanueckne KpUCTaIIMYeCKUE PEILIETKH.
CrunaBbl. XapaKkTepucTHUKa HanOosiee N3BECTHBIX CIUIaBOB. [loiryueHre u npuMeHeHne MEeTalIoB.

lenounblie MeTamabl. OOmEAs XapakTEpPUCTHKA 3JIEMEHTOB TIJIaBHOM monarpymmsl [
rpynnsl. CBOMCTBa INENOYHBIX METAJIOB. Pacro3HaBaHWe KaTMOHOB JIMTHUS, HAaTpUA WM Kajusl.
Harpwuii n
KaJIMi — MPEACTAaBUTENM IIENOYHBIX METAJUIOB. XapaKTEpHbIE pPEaKIUM HATPUs U Kajus.
[Tonydenne menouHslx MeTa10B. OKCHUIBI U IEPOKCUBI HATpUA U Kanus. CoequHEHNs HaTpUs U
kanus. Conm HaTpus, Kajiaus, UX 3HA4CHHE B NIPUPOJE U KU3HU 4deioBeka. Colna M eIKUA HAaTp —
Ba)KHEHIINE COETUHEHUS HATPUSL.

Bepuiuii, Maruuii, nejiouHo3eMesbHbie MeTaLIbl. O0IIas XapaKTepUCTHUKA DJIEMEHTOB
maBHo  moxarpymmsl 11 rpynmel.  bepuiiuii, Mar#uii, IEIOYHO3EMENIBHBIE  METAJIIBL.
AmdorepHOCTh OKcHJa U ruapokcuaa oepminnd. OKpacka IUIaMeHH COJIIMH IEJI0YHO3EMEIbHbBIX



MeTaJuUIOB. MarHuii © KajblMii, HMX O00Ilas XapaKTepUCTUKa Ha OCHOBE TIIOJIOKEHUS B
[Tepuonnueckoit cucreme »snemeHtoB [[. . MenaeneeBa u crtpoeHus artomoB. [lomydenue,
(du3MYeCKre U XUMUYECKHE CBOWCTBA, MPUMEHEHHE MarHus, Kalblusg U ux coeauHeHuit. Conn
Mar"usi ¥ KajibliMs, UX 3HAYEHHE B MPUPOJE U >KU3HH ueroBeka. JKecTKOCTh BOJABI U CHOCOOBI ee
YCTpaHEHHUS.

AmomuHui. PacnpocTpaHeHHOCT B TpUpOAE, (U3MUECKHE W XMMHYECKHE CBOMCTBA
(OTHOIIEHME K KHUCJIOpPOAY, TajJoreHaM, pacTBOpaM KHUCJIOT M IIEJIOYei, altoMOoTepMus).
[IpousBoacTBo amomMuHus. l[IpuMeHeHune amOMuUHUSA. AMQOTEPHOCTh OKCHIA W THAPOKCHIIA
amoMunus. Comu amomunus. [lonHoe pasnokeHHe BOJOH COJNeld aJIIOMUHUS CO CIAOBIMH
JBYXOCHOBHBIMU KHUCJIOTaMH. AJIFOMUHATBl B TBEPAOM BHAE€ M B pactBope. KomiekcHbie
COCIMHEHHS ATFOMUHUSI.

MeTtajuibl Mo004YHBIX moarpynmn. O0mas xapakTepucTrka nepexoaabix MeramioB [—VIII
rpyni. OcoOEHHOCTH CTPOEHHsI AaTOMOB IEpPeXOMHBIX MeTauioB. OOmue ¢usuueckue Hu
XUMUYecKue cBorcTBa. [I[puMeHenre MeTaos.

XpoMm. ®Pusnueckue cBoicTBa Xxpoma. XHMMHYECKHE CBOMCTBa XpoMa (OTHOLIEHHE K
BOJASIHOMY TMapy, KHCIOPOAY, XJOpY, pacTBopaM KucIOT). IlomyueHune W mpuMeHEHHE Xpoma.
Coenunenuss xpoma. l3MeHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX M KHUCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB M THAPOKCHJIOB XpOMa C POCTOM CTEMEHU OKHUCIeHHS. AMGOTEpHBIE CBOMCTBA
okcuaa u ruapokcuaa xpoma (IIl). Okucnenne coneit xpoma (I11) B xpomatsl. B3aumHuble epexoabl
XpOMAaToOB U AUXPOMATOB. XpOMaThl U TUXPOMATHI KaK OKHCIIUTEIN.

Mapranen. @Pusznueckue CBOWCTBA MapraHiua. XWUMHYECKHE CBOMCTBA MapraHia
(oTHOILIIEHUE K KHCIOPOAY, XJIOpYy, pacTBopaMm Kucior). [lomydyenue um mpuMeHeHHe Maprasiia.
Oxcnpg mapradna (IV) kak okuciaurens U katanuzarop. Ilepmanranat kamus Kak OKUCIUTED.

Kenezo. Haxoxnenue B mnpupoje. 3HAUYCHUE JKelie3a A OpraHu3Ma 4YesoBeKa.
dusuyeckue CBONCTBA Keye3a. XMMHUYECKHE CBOMCTBA *kele3a (B3aUMOJACHUCTBHE C KHCIOPOIIOM,
XJIOPOM, CEpOH, yriem, BOJOW, KHCIOTaMH, pacTBopamu cojieid). CIuiaBbl *keje3a ¢ yriiepoJioM.
[Tonyuenue u npumenenue xene3a. CoemuHeHus xene3a. CpaBHEHHE KHUCIOTHO-OCHOBHBIX U
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB ruapokcuaa xene3a (II) u ruapokcuaa xenesa (III).
Commn xene3a (II) m xenesa (III). Metoasr mepeBoaa coseit xenesa (II) B conmu xenesza (I11) u
obpatHo. IlomHoe pasmokenue Bomod comerr xeme3a (III) co crmabbiMu  TBYXOCHOBHBIMHU
kuciotamu. OKUCIUTEIbHBIE CBOMCTBA coenuHenui xenes3a (I11) B peakuusix ¢ BOCCTaHOBUTEISIMU
(MoauIoM, CepoBOOPOAOM M Meablo). LlnanuaHbpie KOMIUIEKChI kene3a. KauecTBeHHbIE peakiuu
Ha nonsl xkenes3a (I1) u (I11).

Menb. Haxoxnenue B mnpupozae. buosormdeckas posib. DPu3nueckue M XUMHUYECKHE
CBOICTBa (B3aMMOJENCTBHE C KUCIOPOIOM, XJIOPOM, CEPOM, KUCIOTaMU-OKUCIUTENISIMH, XJIOPUIOM
xenesa (I11)). [Monyuenne u npumenenue meau. Oxcua u ruapokcun meau (II). Comu memau (11).
Menubiii  kynopoc. Ammwuakatel wmeau (I) u  menu (II). Ilomyuyenwme okcupa wmenu (I)
BoccraHoBieHueM ruapokcuaa meau (I1) rimroxo3oit. [lonydenne xnopuaa u noguaa meau (1).

Cepedpo. duznyeckue U XUMUYECKHE CBOWCTBAa (B3aUMOJEHCTBHE C CEPOBOJIOPOJOM B
MPUCYTCTBUH KUCIOPOA, KUCIOTaMU-OKUCIUTENsIMH). OcaxkieHue okcujia cepedpa mpu JeHCTBUN
IeNI0YX Ha coyii cepebpa. AMMuakaThl cepedpa kak okucnuTenu. KauecTBeHHas: peakiys Ha HOHbI
cepebpa. [Ipumenenue cepedpa.

3o0s0T0. PU3NUECKNE U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE C XJIOPOM, «LIAPCKOM
BOJKOW»). 30J0TOXJOpOBOAOpoaHas kucioTa. [uapokcua 3omota (III). Kommiekcer 3omoTa.
CrniocoObI BbIIETICHUS 30J10Ta U3 30JI0TOHOCHOH mopoabl. [IpuMeneHue 30o0Ta.

Hunk. Ousnueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C TaJOTCHAMH,
KHCJIOPOJIOM, CEPOM, BOJOM, pacTBOpamMu KHUCIOT U mienoydeil). [lonydyeHne u npuMeHEHHe IIUHKA.
AM@OTEpHOCTH OKCHA ¥ TUAPOKCHAA [IMHKA. BaykHeHIne coii IMHKA.

HMemoncrpanuu. 1. Komneknus meramioB. 2. Komnekuus muHepanoB u pyd. 3. Kosmmeknus
«Keneso u ero crasb». 4. OkpaniMBaHue MJIAMEHU COJIIMM IIEJTOYHBIX U MIET0YHO3EMEIbHBIX

MeTaiioB. 5. BsaumopeiictBue Hatpus ¢ Bomoi. 6. B3aumopneicTBue KanblMs C BOJOH. 7.
Konmexuus «Amomununiiy. 8. Ilnasnenue agroMuaus. 9. BzauMonencTeye afoMUHMS CO IIETOYLIO.
10. Amomotepmus. 11. B3aumopelicTBie XpoMa ¢ CONSTHOW KHCIOTOW Oe3 mocTyma Boszayxa. 12.
Ocaxpaenune ruapokcunaa xpoma (III) u okucnenne ero mepokcuaom Bogoponaa. 13. PaszmoxeHue
nuxpomarta amMmmMoHus. 14. Pa3noxxeHue nepokcuaa BoJopoja Moj IeUCTBUEM THOKCHIa MapraHiia.
15. Ocaxnenue rumpokcuza xenesa (1) u okucnenne ero Ha Bo3ayxe. 16. Beinenenue cepebpa u3



€ro CoJieil IeiicTBHEM MEIH.

JlaGopatopuble onbIThl. 1. OkpamMBaHHE TJIAMEHH COEJUHECHHUSMU IMIEJIOYHBIX METAJUIOB. 2.
O3HakoMIIEHHE C MUHEpalaMHi U BaKHEUIIMMHU COSIUHEHUSIMHU ILIETOYHbIX MeTauioB. 3. CBolicTBa
COCAMHEHMI MIETOYHBIX MeTauioB. 4. OKpacka MJIaMeHH COJISIMU IIEJIOYHO3EMETbHBIX METAJUIOB.
14. CaolicTBa Maraus M ero coeauHenuii. 15. CoiicTBa coeauHenuii kanpius. 16. XKecTtkocTh
Bonrnl. 17. CBoiictBa amoMunausa. 18. CBoiicTBa coequuenni anromMmuaus. 20. CBoicTBa COeTUHEHUN
xpoma. 21. CpolicTBa MapraHiua M €ro coeAuHeHui. 22. V3yueHue MMHEpasoB xenesa. 23.
CsoiictBa xeine3a. 24. CpoiicTBa MeIH, €€ CINIAaBOB M coeguHeHmi. 25. CBoMcTBa IIMHKA U €ro
COCIUHCHMI.

2.3. OCHOBBI OPraHUYecKON XUMHUHU
2.3.1. OcHOBHBbIE MOHATHS OpPraHuveckoii xumuu (134)

IlosiBiieHMe U pa3BUTHE OPraHUYECKOM XUMHM Kak Hayku. [IpenqMer u 3a1aun opraHu4ecKon
XUMUU. MeCTO M 3HaYeHHWE OPraHWYeCKOM XMMHHM B CHUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOpPraHMYECKUX U OPraHU4YECKUX BELIECTB.

OcoOeHHocTH OpraHuyeckux BemecTB. [IpHunHBI MHOTOOOpa3usi OPraHUYeCKUX BEIIECTB.
Opranuyeckue BELIECTBA B NMPUPOAE. YTIEPOAHBINH CKEIET OPraHMYECKON MOJEKYJIbl, €r0 THIIBL:
HUKIHYeckue, anuknnyeckue. KapOouukinyeckue M reTepolUKINYeckue ckenerbl. KpaTHocTh
XMMUYECKON CBSI3U (BHIBI CBS3€H B MOJIEKYJaX OPraHUYECKHUX BEILECTB: OJAMHAPHbIE, JIBOWHBIE,
TpoliHble). Mi3MeHeHne »Hepruu cBsi3el MEXIy aToMaMH YIiiepojia MpH YyBEIHMUYEHUU KPaTHOCTH
cBsi3U. HacplllleHHbIE ¥ HEHACBIILIEHHBIE COEINHEHUSI.

DJNEeKTPOHHOE CTPOEHHE M XMMUYECKHE CBS3M aroma yriepoja. I'mOpuamsanus aTOMHBIX
opOuTasiel, ee THIBI JJIsi OPraHUYECKUX coelTuHeHui: sp3, sp2, sp. OOpa3oBaHue G- U p-CBA3EH
B MOJIEKYyJlaX OpraHMYeCKHX coeAuHeHud. [IpocTpaHCTBEHHOE CTpOEHHME OPraHUYECKUX
COCIMHECHU.

XHWMHUYECKOE CTPOCHHME KaK MNOPANOK COEAMHEHUS aTOMOB B MOJIEKYJI€ COIJIaCHO HX
BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUSI TEOPUN XMMHUYECKOTO CTPOEHMSI OPraHUYECKUX COEIUHEHUN
A. M. byrtnepoBa. 3aBUCMMOCTb CBOWCTB BEHIECTB OT XHWMHYECKOIO CTPOEHHUS MOJEKYJL.
CrpyktypHas ¢opmyna. M3omepust u usomepbl. CTpyKTypHasi U MPOCTPAHCTBEHHAs H30MEPHSL.
N3omepusa yriepogHoro ckenera. M3omepusa mnonoxeHus. MexkiaccoBas uzomepusi. Buibl
IIPOCTPAHCTBEHHOM wu30oMepuu. OmnThueckas wu3oMepuss. ACHUMMETPHUYECKHI aToM yriepoja.
Onrthyeckue aHTUIOIbI. XUPAJbHOCTh. XHUpPAJIbHbIE U aXUpabHbIE MOJEKYJbI. ['eomeTpuueckas
nzomepus (LIUC, TpaHC-U30MEPHUS).

DNEeKTPOHHOE CTPOCHHE OpPraHWYECKHUX BeIllecTB. B3amMHOE BIMSHUE aTOMOB M TpPYyIII
aToMOB. DJneKkTpoHHble 3(dexTbl. UHAYKTUBHBIA U Me3oMepHbIH 3(dexTsl. IlpeacraBienue o
pe30oHaHce.

Knaccudukarus oprannyecknx BeniecTB. OCHOBHBIE KJIACCHI OPraHMYECKHX COEIWHEHHM.
[TpuHtUIBl KIacCH(pUKAIMK OpTraHUYECKUX coenuHeHuid. [loHsaTHe 0 (QYHKIIMOHAIBHOW TpymIie.
Knaccudukanus opraHMYeCKHX COCIUHEHUH 10 (YHKIMOHAIBHBIM rpymmnaM. [omomorusi.
I'omonoru. I'omonorudeckas pa3Hoctb. ['oMonornyeckue psjbl.

Homenknatypa  opraHMuyeckux  BewmecTB.  MexayHapoaHass — (CHCTeMaTH4ecKas)
HOMEHKJIaTypa OpPraHMYECKHUX BEIIECTB W NPUHLUIBI 00pa30BaHUs HA3BaHUNW OPraHMYECKUX
coennHeHuil. PanimonanbHas HOMEHKIIATypa.

Knaccudukanust 1 ocoOeHHOCTH OpraHWYecKux peakiuil. CrocoObl 3ammuceil peakuuii B
opranuueckoil xumun. Cxema M ypaBHEHHe. YCJIOBUS TIpoBeneHUs peakuuil. Kiaccuduxarms
peaklMii OpraHMYEeCKUX BEIIECTB IO CTPYKTYPHOMY NPHU3HAKY: 3aMELICHUE, MPUCOEIHHEHHUE,
ormieryieHue. PeaknuonHble 1EeHTpbl. [lepBoHavalbHbIE MOHATHUS O TUMAX W MEXaHHU3MaxX
OpPraHMYeCKUX peakuuid. ['OMONUTHYECKMH W TeTePOJUTUYECKUN pa3pblB  KOBAJICHTHOM
XUMHUYECKON cBsi3u. CBOOOJHOPAIWKANBHBIA W HMOHHBIA MeXaHW3Mbl peakuuu. [loHsTHE O
CBOOOJTHOM pajaukaie, Hykieoduie, anekTpoduiie, kapbokatrnone u kapOanuoHe. O0o3HaueHHE
MOHHBIX peakuuid B OpraHnyeckol XuMuu. OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHBIE PEAKIUU B
opranudeckoi xumuu. neHtudukanus opraHM4eCKuX COeIMHEHHM. | 'eHeTnueckas CBsI3b MEXIy
KJIacCaMH OPraHU4eCKUX COEIUHEHUI.

JdemoncTpaumnu. Mojienyu opraHu4ecKux MOJIEKYJI.



2.3.2. Yraesoaopoasbl (264)

AJIKaHbl. JJEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbl MeTaHa. Sp3-
I'ubpuanszanus opOutaneit aromoB yraepona. I'omonoruyeckuii psa 1 obmas GopMyia ankaHoB.
Cucremarnueckass HOMEHKIATypa AQJlKaHOB M paaukanoB. HM3omepus yriaepogHOro ckenera
anikaHoB. DHU3MYECKUE CBOMCTBA AJIKAHOB. 3aKOHOMEPHOCTH M3MEHEHUs: (PU3MUYECKUX CBOWCTB.
XVWMHMUYECKHE CBOWCTBA AJKAaHOB: TAJIOTEHUPOBAHWE, HUTPOBAHUE, NETUAPUPOBAHHUE, TEPMHUUECKOE
paznokeHue (MUpoIn3), TOPEHUE KaK OJIMH U3 OCHOBHBIX MCTOYHHMKOB TEIJIa B IPOMBILIUIEHHOCTH U
OBITYy, KaTaJIUTUYECKOE OKHUCIICHHE, KPEKUHT KaK CIIOCOOBI MOJyYeHUs] BaXKHEHIINX COSAMHEHUN B
OpPraHUYeCKOM CHHTE3e, M30MEpHU3alUsi KaK Croco0 TIOIydeHUs] BBICOKOCOPTHOTO OEH3MHA.
MexaHu3M peakiuu CBOOOTHOPAJAMKATIBLHOTO 3aMelIeHUsl (Ha MpUMEpe XJIOPHUPOBAHHUS METaHa).
CunteTndyeckue  crnocoObl  MONYyYEHHUS  aJKaHOB. MeToapl  MOJMy4YeHHs  alKaHOB W3
aNKuiITaoreHn1oB (peakuus Bropra), mnexkapOOKCHIMPOBAHHUEM COJIEM KapOOHOBBIX KHCIOT H
AJIEKTPOJIM30M PACTBOPOB CoOJiel KapOOHOBBIX KHCIOT. HaxokaeHue ankaHoOB B TNpUPOAE H
MIPUMEHEHNE AJTKAHOB.

Huxnoankansl. CTpoeHrne MoIEKyn HHKIoankaHoB. OOmias ¢opmyna IUKIOATKAHOB.
Homenkiarypa nuknoankanos. M3oMepust HUKIOAIKAHOB: YIVIEPOJAHOTO CKEJIETa, MEKKIIaCCOBas,
MIPOCTPAHCTBEHHAs (IUC-TpaHC-u30MepHs). HampspkeHHble U HeHanpshDKeHHbIE UKL Crienuduka
CBOWCTB IUKJIOAIKAHOB C MaJbIM pa3MEpPOM IHMKJIAa. XHMHUYECKHE CBOWCTBA IMKJIONPOIAHA:
TOpEHMUE, peakuuu MIPUCOEAVHEHHUS (runpupoBanue, MIPUCOEAHEHNE raJIOr€HOB,
raJlor€HOBOJIOPO/IOB, BOJBI) M IMKIOT€KCaHa: TOpEHHE, pPEeaklMH pPaJAUKaIbHOTO 3aMEelICHHS
(xnmopupoBanue, HUTpoBanue). [lonyueHne NUKIOANIKAHOB U3 aJTKAHOB U JUTAJIOT€HAJIKAHOB.

AJIKeHbI. DJEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl JSTHJIEHA. Sp2-
I'ubpuanzanus opOutaneil atomoB yriepoga. o- U p-Ceszu. ['omonormueckuit psin u obmas
dopmyna ankeHoB. HomeHkiatypa ankeHoB. I3omepusi ajKkeHOB: YIJIEpOAHOIO CKeleTa,
MOJIOKEHUSI KPAaTHOM CBSI3M, MPOCTPAHCTBEHHAs (FeoMeTpUYecKass HM30MEpHs, WU IUCTpaHC-
U30Mepus), MeXKIaccoBas. DU3NUECKHe CBOMCTBA AJIKEHOB. XMUMHYECKHE CBOWCTBA aJKECHOB.
Peakiun  21eKTpoUIBHOTO MPHUCOEAMHEHHMS] KaK CIoco0 MoaydeHHs (YyHKIMOHAJIBHBIX
MIPOU3BOAHBIX  YIVIEBOJOPOJOB: THUAPUPOBAHME, TaJOT€HUPOBAHUE, TUAPOraJIOr€HUPOBAHME,
ruaparanus ankeHoB. [IpaBuino MapKOBHHUKOBA M €ro OOBSCHEHHE C TOYKH 3PEHUS HIIEKTPOHHOMH
teopun. PanukanpHOe mpHcoeAMHEHHE OpOMOBOAOPOJA K ajJKeHaM B INPUCYTCTBUU MEPEKHCEH.
OxucieHne alKeHOB: TOPEHUE, OKUCIEHUE KUCIOPOJOM B IPUCYTCTBUM Xj1opuaoB namwiagus (1I) n
menu (I1) (Bakep-miporiecc), OKuCIeHHE KUCIOPOIOM B MPUCYTCTBUU cepedpa, OKUCTIEHUE TOPTIUM
MOJAKUCIECHHBIM PACTBOPOM I[€pMaHraHaTa KaJjlds, OKHCIIEHHE MEepPMAaHTraHaToM Kauus (peakius
Barnepa). KauecTBeHHbIE peakiiuy Ha JBOMHYIO CBsA3b. [[pOMEBITIIIEHHBIE U Ta00OPATOPHBIE CIIOCOOBI
noyyyeHus: ajkeHoB. [lonmydyeHue ankeHOB ACTUJIPUPOBAHMEM  AJKAHOB;TaJIOT€HAKAHOB,
nurajgoreHankanoB. IIpaBuio 3aiineBa. Ilomumepuszaumst ankeHoB. [lonuMepusanust Ha
karanm3aropax Ilurnepa—Harra. IlonmdTuneH Kak KpPYyNHOTOHHAXXHBIM IPOLYKT XUMUYECKOIO
npou3BoACTBa. [[puMeHeHne anKkeHOB (3TUIICH U TIPOTTUJIEH ).

Aakanuenbl. Knmaccudukamus ankagueHOB IO B3aMMHOMY PACIIOJIOKCHHIO KPaTHBIX
cBsi3ei B MosieKysie. OCOOEHHOCTH ANEKTPOHHOIO U MPOCTPAHCTBEHHOI'O CTPOEHUS COMPSKEHHBIX
ankaguenoB. Obmias ¢popmyna ankaaueHoB. HomeHkiatypa u u3oMmepus ankaaueHoB. Ouznyeckue
CBOWCTBAa aJKaJMEHOB. XUMHYECKHE CBOWMCTBA aJKAJAWEHOB: PEAKIUU MPUCOCTUHECHUS
(ruapupoBaHMe, TaJIOTEHUPOBAaHME), TOpeHus U nonuMmepusauuu. 1,2- u 1,4-Ilpucoennnenue.
[Tonyuenne ankamuenoB. CuHTe3 OyTanueHa w3 OyraHa u dTaHojda. [lommmepmsarus. Kaydykw.
Bxnag C. B. JlebeneBa B nmoiyyeHHe CHHTETHUECKOTO Kayudyka. BynkaHuzanus kaydykoB. Pesuna.
MHuoroo6pasue BUI0B CHHTETUYECKUX KaydyKOB, UX CBOMCTBA U PUMEHEHHE.

AJIKHHBI. DJJEKTPOHHOE UM TPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl aleTHIEHA. Sp-
I'ubpuauzanus opOutaneit atomoB yriepona. ['omonornueckuit psim U obmas ¢popMyna aTKHHOB.
HomeHnkiiatypa ankuHOB. M30Mepusi alKMHOB: YIJIEPOJHOIO CKEJIETa, IOJIOKEHUS KPAaTHOU CBSI3H,
MeXKIaccoBad. DuU3HUECKUE CBOWCTBA aJKUHOB. XHWMHWYECKHE CBOMCTBA aJIKWHOB. Peakimn
NPUCOCIUHEHUST Kak CHoco0 TONy4eHUs TOJIMMEPOB M JPYTHUX TIOJIE3HBIX IPOJIYKTOB.
I'unpupoBanue. Peakuyu nprucoequHeHUs TaIOr€HOB, raJOr€eHOBOIOPOIOB, BOABL. Tpumepusanus u
nuMmepu3anus anetwieHa. Peaknuu 3amenieHusi. KucnoTHble CBOWCTBA aJIKMHOB C KOHIIEBOM
TPOMHOW CB3bI0. ArmeTuwieHuabl. ['openue aneruneHa. OKUCIEHHE AJIKHHOB PacTBOPOM
nepMmanraHaTa kanus. [lomydeHue aneTuieHa TUPOIH30M MeTaHa U KapOUAHBIM MeTonoM. CHHTE3
AIKWHOB QJIKWIMPOBAaHWEM aueTwiuaoB. lIpumeHeHue anerwneHa. ['opeHue ameTwiieHa Kak



HCTOYHUK BBHICOKOTEMIIEPATYPHOTO TNIAMEHU JIJIsi CBAPKHU M PE3KH METAJLIOB.
Apenbl. Hcrtopuss otkpbeiTus OeH3zona. COBpEMEHHBIE TMPEACTaBICHUS 00 JJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHuu Oenzosa. OOmias ¢opmyna apeHoB. M3omepus M HOMEHKIAaTypa
roMoJsioroB OeHzona. M3omepusi nu3zaMenieHHbIX OEH30JI0B Ha MpHUMepe KCHIoJoB. Dusnyeckue
cBOWcTBa OeH305a. XWMHUYECKHE CBOWCTBAa OcH30na. Peakium 3amernieHuss B OCH30JIBHOM sipe
(anmekTpoduIbHOE  3aMENICHUE): TAIOTCHUPOBAaHWe, HUTPOBAaHWE, aJIKWIUpOBaHHWe. Peakiuun
MPUCOETUHEHNUS K OCH30.1y (THAPHPOBAaHUE, raJIOTeHUPOBaHKE (XJIOPUPOBAaHUE Ha CBETY)). Peakius
ropenns. OCoOCHHOCTH XMMHYECKHX CBOMCTB aJIKMJIOCH30JI0B Ha MpUMEpE ToiyoJsia. BizammHoe
BIIUSTHUE aTOMOB B MOJIEKYJie Tonyouia. [IpaBuia opueHTauy 3aMeCcTUTENeH B PeaKIusaX 3aMelle-
Hus. XJopupoBaHue Toiyoja. OKHcIeHHE alKWIOEH30JI0B pPacTBOPOM I[E€pMaHraHaTa Kajusl.
["anorennpoBanue ajkuiaOeH30JI0B B OO0KOBYI0 1ienb. HutpoBanme HuTpoOeH3ona. I[lomyuenue
OeH3osa u ero romoJioros. [IpuMeHeHne roMoI0roB OeH301a.

I'eneTuuyeckasi CBSI3b MeXKAY Pa3jMYHBIMHU KJIACCAMH YIJIeBOJ0POa0B. KauecTBeHHbBIE
peaxkiuu Ha HellpeAeIbHbIe YTIeBOI0POIbI.

I'anoreHonpoun3BoiHbIE YIJIeBOAOPOA0OB. Peakiun 3amenieHus rajoreHa Ha TUIPOKCHUI,
HUTpPOrpymIy, uaHorpymnmny. /leiicTBie Ha rajJoreHnpon3BOAHbIE BOAHOTO U CIIMPTOBOTO PacTBOpa
menoun. CpaBHEHUE PEAKIIMOHHOW CIIOCOOHOCTH allKWil-, BUHHII-, ()EHIII- U OCH3WITAIOT€HUIOB.
B3aumopeiicTBue auragoreHalkaHOB C MarHUeM U HUHKOM. [loHATHE O MeTaioopraHMYecKux
coeMHeHMsX. Vcronb30BaHue TajJoreHONPOU3BOIHBIX B OBITY, TEXHUKE U B CUHTE3E.
Hemoncrpaumuu. 1. CocrtaBieHne Mojeneil MOJEKyJ ajkaHoB. 2. bpoMupoBaHHMe TekcaHa Ha
ceery. 3. ['openue merana, sTwieHa, aneTwieHa. 4. OTHOILLIEHUE METaHa, STUJIEHA, alleTUlIeHa |
OcH30J1a K pacTBOpaM TepMaHraHata Kaius u OpoMmHoW Boje. 5. [lomydeHue sTuieHa peakiueit
neruaparanuu dtaHona. 6. [lomydyeHue aneTmieHa THAPOIU30M KapOuaa kanbiwms. 7. OKUcIeHue
TOJyOJla pPacTBOPOM mepmaHraHara kaimus. 8. IlodydeHwe cTuposia AenouMepu3anuen
MOJIMCTUPOJIA U UCTIBITAHUE €TO OTHOIICHHSI K paCTBOPY MEPMaHTaHATa KaJHsl.

2.3.3. Kucaopoacoaep:xamnjue oprannieckue coequHenns (184)

Cnuprbl. Knaccudukanus, HOMEHKIATypa U U30MEpUs CIUPTOB. ['OMosIorHuecKuil psg u
obmas Qopmyna mnpeAeNbHBIX OJHOATOMHBIX CHUPTOB. DU3MUYECKHE CBOWCTBA NpeAETIbHBIX
OJTHOATOMHBIX CHHUPTOB. BomopoaHasi cBsi3b MEXAYy MOJIEKYJaMH M €€ BIIMSHHE Ha (u3HuecKue
CBOMCTBa CIUPTOB. XMMHUYECKHE CBOMICTBA CIIMPTOB: KHCJIOTHBIE CBOWCTBA (B3aUMOJIEHCTBUE C
HaTpUEeM Kak Ccrnoco0 YCTAaHOBJIEHUS HaJU4Ms TUIPOKCOTPYMIbI); pPEaKIUH 3aMeleHHUs
THJIPOKCHIIBHOM TPYTIBI HA TAJOreH KaK CIOCO0 MOMyYeHHUsT pACTBOPUTENCH; MEKMOJICKYIISIpHAS U
BHYTPUMOJIEKYJISIpHAs JIeTHapaTanus; oO0pa30BaHHE CIOKHBIX 3(UPOB C HEOPraHUYECKUMH U
OpPraHMYECKUMHU KHUCIOTaMU; TOpEHHE; oKuciaeHue okcuaom menu (1), moakucineHHbIM pacTBOpOM
IepMaHraHaTa Kajus, XpOMOBOM CMECBIO; PEaKLMM YIJIEBOJOPOIHOTO paauKaia. AJKOTOJATHI.
I'uaponus, ankunupoBaHue (CHHTE3 MPOCTHIX 3¢upoB o Bumbsimcony). IIpoMbInuieHHbINH CHHTE3
MetaHona. [Tomydenue staHona: peakuus OpoKeHUs TIIIOKO3bI, TUApaTauus 3TuieHa. [lpumenenue
MeTaHoJa U 3TaHosia. PU3HONIOrMYEcKOe IEHCTBUE METAHOJA M ATAHOJIA HAa OPraHU3M YEJIOBEKa.
MHOroaroMHple CHUPTHL. OTWUJIEHIVIMKOJIb W TJIMLEPUH KaK MPEICTABUTENN NpPEIeIbHbIX
MHOTOQTOMHBIX CIUPTOB, MX (PU3UYECKHEe M XMMHUYECKHe CBoiicTBa. KadecTBeHHas peakuus Ha
MHOIOATOMHBIE CIHAPTBI W €€ IPUMEHEHHE JUId pPACHO3HABAHMS TIJIMIEPUHA B COCTaBe
KOCMETHYECKHX cpeacTB. CHHTE3 AMOKCAaHAa M3 ATWIEHIVIMKONS. TOKCHYHOCTH STUIIEHIVIMKOJIS.
[IpakTueckoe mNpUMEHEHHE OTHIEHINMKONS W riaunepuHa.llpocteie 3dupsl Kak H30MeEpbI
MpeeIbHBIX OJHOATOMHBIX CHUPTOB. CpaBHeHHE WX (U3MUYECKUX U XUMHUYECKHX CBOMCTB CO
cnuptamu. Peakius paciiersieHusi MpocThiX 3QHUpPOB HOAOBOAOpoaoM. Ilepokcuasl HpPOCTHIX
3¢hUPOB, MEPHI MPEAOCTOPOKHOCTH MPH padOTE C HUMHU.

®enoabl. CTpoeHue, n3oMepus U1 HOMEHKIaTypa (heHooB. B3aumMHoe BIusSHHUE aTOMOB B
MoJiekyne ¢eHona. Puznyeckue W XUMHUYECKHE CBOWCTBa (eHonma M Kpe3osnoB. KucnorHele
CBOICTBa (PEHONOB B CpaBHEHHHM CO CHHpPTAMHU: pPEAaKIMH C HATpUeM, TUIPOKCUIOM HaTpHsl.
Peakuuu 3ameniennsi B OCH30JbHOM KOJIbIIE (TaloreHupoBaHue (OpOMHUpOBAHKE), HUTPOBAHHUE).
Oxucnenne ¢enonmoB. KauectBennwle peaknuu Ha ¢enon. Ilomyuenue denona. Ilpumenenue
¢benomna.

KapOonunbHble coeuHeHusi. AJbIETUAbl U KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE KapOOHMIIBHOW TPYTIIEL, €€ MOJIIPHOCTh U MOJsIpu3yeMocTb. Kiaccuukanys aabpaeruios
1 KeTOHOB. CTpoeHue npeienbHbIX albIeruaoB. ['oMonornyeckuil psa, HOMEHKIATypa, U30Mepus



IpeleiabHbIX anbaernoB. CTpoeHHEe MOJIEKYJbl aleToHa. ['oMonorndeckuil psj, HOMEHKIaTypa 1
nzomepus keToHoB. O0mas GpopMynna IpeaenbHbIX albIernoB U KeTOHOB. du3nyeckue CBOWCTBA
dopmanpaeruia, areranbleruia, aueToHa. XHUMHUYECKHE CBOHCTBA MpeNeNbHbIX albJIeTH0B H
KETOHOB. Peakuuy NpuUCOEeIUHEHUs BOJbI, CIIUPTOB, LIMAHOBOJOPOJA U TMAPOCYIb(HUTA HATPHUS.
[Tonyuenue aneraneit u keraneil. CpaBHEHHE PEAKIIMOHHOM CIIOCOOHOCTH aJIbJIETU/I0B U KETOHOB

B peakLUAX MpUCOeAUHEHUs. Peakiuu 3amelieHus aTOMOB BOJOpOJa MPU YIJIEPOJHOM aToMe Ha
rajored. [lonmumepusanust Qopmanbaeruaa u  aneranpiaeruga. OKHCIeHHE KapOOHMIBHBIX
coeauHeHnil. OCOOEHHOCTH peakUuu OKHCIeHHs aneToHa. CpaBHEHHE OKMCIEHMS ajlbJerHJ0B
U KeTOHOB.  I'mapupoBanue. BoccraHoBieHne  KapOOHWJIBHBIX  COCIMHEHHMHA B CIIUPTHL
KagyecTBeHHBIE peakUuMu Ha albJerHAHYI0 TIpynmy (peakuus «cepeOpsiHOro —3epkaiay,
B3aumoeiictue ¢ rugpokcuaom  wmenu (I1)).  Ocobennoctu  dopmanpaeruaa. [lomydenue
NPEJENbHBIX aJbJAETHJIOB: OKUCIEHUE CIUPTOB, rujaparauus anerwieHa (peakuus Kydeposa),
OKHCJIEHUEM 3TWJIEHAa KUCIOPOoAOoM B npucyrcTBum xnopuna namwiagus (II). Ilomydyenue anerona
OKHCJICHHEM TPOMNaHOJIa-2 U Pa3JIOKCHUEM KaJIbIIUEBON MM OapHEeBOM COJNIM YKCYCHOM KHCIIOTHI.
Tokcu4HOCTh anbaeruaoB. BakHeimue mpencTaBUTENH ajbIerH0B U KETOHOB: (popmanbierus,
YKCYCHBIH aJIbJIETU, alleTOH U X MPAKTUYECKOE UCIIOIb30BAHUE.

KapOoHnoBble kuca0Thl. CTpoeHHE TMpeNeNbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Knaccuukanus, wu3oMepus U HOMEHKJIAaTypa KapOOHOBBIX KHUCJIOT. OJEKTPOHHOE MU
MIPOCTPAHCTBEHHOE CTpOeHHE KapOOKCHIBHOW rpynmbl. ['omonoruyeckuit psaa u obmas ¢gopmyna
IpPEJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT. Dusznyeckue CBOICTBa IMpPEAENIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT Ha IMpHUMEpPEe MYpPaBbUHOW, YKCYCHOW, MPONHOHOBOMA,
NAJIBMUTHHOBOW M CTE€apUHOBOM KHCIOT. BogopoaHble cBs3M, accouuanus KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOMCTBA IMpPEEIbHBIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. KuCIOTHBIE CBOICTBa
(U3MEHEHHe OKPAacKM MHAMKATOPOB, PEAKIMM C aKTHUBHBIMHM METAJUIAMU, OCHOBHBIMHM OKCHJaMH,
OCHOBAHHUSIMHU, CONISIMH). VI3MeHeHue CcuiIbl KapOOHOBBIX KHCJIOT IpPHU BBEIACHUU JTOHOPHBIX H
aKLENTOPHBIX 3aMecTuTene. B3ammoneicTBue KapOOHOBBIX KHCIOT CO CHHMPTaMHU (peaxius
sTepuQHKaIMN), 00paTUMOCTh peakuuu. ["amoreHnpoBanue KapOOHOBBIX KUCIOT B OOKOBYIO LIEIIb.
OCOOCHHOCTH  XUMHUYECKMX CBOWCTB MYpaBBbHMHOW KHCIOTHL. [lomydeHwe mpeneiabHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCICHHE ajbJETHJ0B, OKHUCJICHUE MEPBUYHBIX CIHPTOB,
OKHMCJICHHE aJIKaHOB W QJIKEHOB, TUAPOJIU30M TeMHHAJIbHBIX TpuUrajoreHunoB. Ilomydenue
MYpPaBbUHON M YKCYCHOM KHUCJIOT B IPOMBIIUICHHOCTU. [IprMeHeHHe MypaBBMHONW U YKCYCHOH
KHUCIIOT.

JIByXOCHOBHBIE KapOOHOBBIE KHCJIOTBI: OOILIME CIOCOObI IONy4eHHUs, OCOOCHHOCTU
XUMH4eckux cBoicTB. IllaBeneBas M MajOHOBas KHUCIOTAa KaK IPEJCTaBUTENIN JUKApOOHOBBIX
KHCJIOT.

HenpenenbHble M apoMaTHYECKUE KHUCIOTbI: OCOOCHHOCTH HX CTPOCHHMsS M CBOMCTB.
[Ipumenenne O€H30MHON KHUCIOTHL. ApoMaTHUYecKHe JMKapOOHOBBIE KHUCIOTH ((ranesas,
m3odraneBas u TepedTasieBas KucCIOTHI). [loHATHE O THAPOKCUKAPOOHOBBIX KHCIOTAaX W HX
MPEICTABUTENSIX MOJIOYHOM, TUMOHHOM, SI0JIOYHON ¥ BHHHOW KHUCIOTaX.

Beicmme npenenbHble W HENpenenbHble KapOOHOBbIE KHUCIOTHI. 3HAYEHUE U IPUMEHEHHE
KapOOHOBBIX KHCIIOT.

@OyHKIMOHAIbHbIE NPOU3BOAHBIE KAPOOHOBBIX KHMCJIOT. XJIOPAaHTUIPUILl U aHTHJIPU]IBI
KapOOHOBBIX KHCJIOT: TMOJIyueHHe, ruapoiu3. [lomyueHue cIoXKHBIX 3(PHPOB C HCHOIH30BAHHUEM
XJIOPAaHTUAPHUIOB U AHTUPUIOB KUCIIOT.

Cnoxuble >¢upsl. CTpoeHHe, HOMEHKIATypa M HM30Mepusl CIOXKHBIX 3PupoB. CI0oXKHbBIE
3¢uUpBl KaK U30MEpbl KapOOHOBBIX KHUCIOT (MEXKiaccoBas m3omepus). CpaBHeHUE (PU3MUECKHUX
CBOWCTB M PEAKLMOHHOM CIIOCOOHOCTH CIOXKHBIX 3(UPOB U U30OMEPHBIX UM KapOOHOBBIX KHCIOT.
IMaapomm3 cinoxubIX 3¢upoB. CrocoOb! MOMyUYeHUs CIOXKHBIX A(HUPOB: dTepUpUKAIUST KapOOHOBBIX
KHUCJIOT, AIWUIMPOBAHME CIUPTOB U QJIKOTOJATOB TaJOr€H AaHTUpUJIaMU M aHTUApUIaMH,
AIKUJIMPOBAHNUE KapOOKCHIIAT-HOHOB. [lpumeHeHne CcHOXKHBIX 3(UPOB B TNHIIEBOH U
nap(roMepHOI TPOMBIIIIEHHOCTH.

AMuibl KapOOHOBBIX KUCIIOT: MTOJyYEHHE U CBOMCTBA Ha MPUMEpE alleTaMUJa.

Conu kapOOHOBBIX KHCIIOT, UX TEPMUUECKOE Pa3JIOKEHUE B MPUCYTCTBHUHM iesioun. CHHTE3
KapOOHMJIbHBIX COEJMHEHUH pa30KEeHNEM KaJIbLIUEBBIX COJIEH KApOOHOBBIX KUCIIOT.
JdemoncTpanun. 1. B3aumopeiictBue HaTpust ¢ 3TaHoiIoM. 2. OKHUCIEHHE 3TaHOJIa OKCHUIAOM
menu (I1). 3. T'openme stanoma. 4. B3aumopeicTBue TpeT-OyTHIIOBOTO CHHUpPTA C COJITHOM



kucnoroil. 5. Mogodopmuas peakmusi. 6. OnpeneneHue anbIerHaI0B MPU MOMOIIN KauyeCTBEHHBIX
peakuuid. 7. OKUCIEHNE alIbJIETHU]IOB IEPMaHTaHATOM KaJusl.

JlabopaTopHusle onbiThl. 1. CBoiicTBa aTHIIOBOrO cnupra. 2. CBolicTBa raunepuHa. 3. ColicTBa
¢denomna. 4. CpotictBa popmanuHa. 5. CBoMCTBa YKCYCHOU KUCIOTHI. 6. Cosn KapOOHOBBIX

KHCJIOT.

2.3.4. A30T1- u cepocoaeprkamue coequHenus (5S4)

Amunbl. Knaccudukanus mo THIy yrieBOIOPOJHOTO paavKala U YHCITy aMHHOTPYII B
MoOJIeKyJle, HOMEHKJIaTypa, U3oMepusi aMHHOB. [lepBUYHbIE, BTOPUYHBIE W TPETUYHBIE AMMHBI.
DNEeKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHUE NpeNeNbHbIX aMuUHOB. Du3NUECKHE CBOMCTBA
aMUHOB. AMMHBI KakK OpraHMYECKME OCHOBAHUSA: pEAKUUMU C BOJAOHM, Kkucioramu. Comau
aNKuiIaMMOHUS. Peakuusi ropeHus aMMHOB. AJIKIJIMPOBAaHWE W allMIMPOBaHME aMHUHOB. Peakiuu
aMUHOB € a3oTtucTto kucimotod. [lodydeHme aMHMHOB aNKWIMPOBAaHMEM aMMHMaka U
BOCCTAHOBJIEHUEM HHUTPONPOU3BOAHBIX YIJIEBOJOPOJOB, U3 CHUPTOB. [IprMeHeHHME aMHMHOB B
(dapmalleBTUUECKON MPOMBIIUIEHHOCTH. ApOMaTH4YeCKHEe aMHUHBI. AHWUIUH Kak IMpeJCTaBUTENb
apoMatuueckux amMuHOB. CTpoeHHe aHuWIWHA. B3auMHOe BIMSHUE TPYNI aTOMOB B MOJIEKYJIE
aHwivHa. BnusHue 3amectuTenell B apoMaTHUECKOM sipe€ HAa KHUCIOTHbIE U OCHOBHBIE CBOICTBa
apunamMuHOB. [IpuumHBI OcnablieHusT OCHOBHBIX CBOWCTB aHWUJIMHA B CPaBHEHHH C aMHHAMH
MPEACIBHOTO psina. XUMHYECKHE CBOWCTBA aHWJIMHA: OCHOBHBIC CBOMCTBA (B3aMMOJCHCTBHE C
KHCJIOTaMH); PEaKIMK 3aMEIEeHUs] B apOMaTHYECKOe spo (rajoreHupoBaHue (B3aMMOJIEUCTBHUE C
OpOMHO# BO/OI), HUTPOBaHUE (B3aMMOJICHCTBHE C a30THOM KHUCIOTOH); okucieHue. [lomydeHue
aHwInHA (peakuusi 3WHWHA). AHWIMH KaK CbIpbe€ JUIsl IIPOM3BOJCTBA AHUJIMHOBBIX KpacUTENEH.
CuHTe3bI Ha OCHOBE aHUJIMHA.

I'etepoumkibl. A30T-, KHCIOPOJ- U CEpOCOJIEpKallINe reTepolnkibl. DypaH, MUPpPoJT Kak
MPEJCTaBUTENIN  TMSATUWICHHBIX  reTepouukioB. Ilpupoma  apoMaTHYHOCTH — MATUWIEHHBIX
TeTEPOLUKIIOB. DIEKTPOHHOE CTPOCHUE MOJIEKYJIbl MUPPOJIA, APOMATHUECKUN XapaKTep MOJIEKYIIbL.
Kucnotueie cBoiictBa nuppona. I[IupuauH kak npeAcTaBUTENb MIECTHUJICHHBIX T€TEPOLMKIIOB.
DNEeKTPOHHOE CTPOEHUE MOJIEKYJIbl MUPUANHA, apOMAaTUYECKUM XapakTep MojeKyybl. OCHOBHbIE
CBOMCTBA nMUpUANHA. Paznmuuue B Mpo SIBIEHUH OCHOBHBIX CBOMCTB MUPpOJa U NMUpUAMHA. Peakuuu
MUPHUINHA: JJIEKTPOPHIbHOE 3aMellleHre, THUAPUPOBAHME, 3aMEIIeHHEe aTOMOB BOAOpoJa B [3-
MOJIOKEHWHW Ha Tujapokcorpynmy. I[lukonmunsl M ux oxucinenue. llpeacraBienue mnypuHe,
MIyPUHOBBIX ¥ MUPUMHUJIUHOBBIX OCHOBAHUSX.
demoncrpaumuu. 1. OcHOBHbIE CBOWCTBa aMHUHOB. 2. KauecTBeHHbIE peaklMu Ha AHWIWH. 3.
AnunuHoBble kpacutenu. 4. O0pasibl reTepoLUKINYECKUX COSTUHEHUH.

2.3.5. buosoruvyeckn akTuBHbIe BemecTBa (164)

Kupsbl kak cioxHble 3QUpBI TIUIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTenbHble u
JKUBOTHBIE JKUPBI, UX cocTaB. PU3MUECKUE CBOMCTBA JKUPOB. XUMHUYECKHE CBOWCTBA KHUPOB:
TUIPUPOBAHUE, OKHUCIEHHE. [MAponu3 WM OMBUIEHHE XHUPOB Kak CrIoco0 MPOMBIIUIEHHOTO
MOJTyYeHHUsI COJIEH BBICIIMX KapOOHOBBIX KHUCIOT. ['maporeHusamus >xupoB. [IprMeHeHne XupoB.
MBpl11a KaK cOJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolue CBOWCTBA MbLIA.

YraeBoasl. O6mias ¢popmyna yrieBogoB. Knaccudukaius yrieBogoB. MoHO-, OJIUro- |
nonucaxapuabl. Puznyeckue CBOWCTBA M HaXOXJEHUE YITIEBOJOB B MpHUpoAe (Ha mIpumepe
TJIIOKO3bI U (hpyKTO3bl). JIMHelHas M nukiaudeckas (GOpMbl TIIOKO3bI U (pykTo3pl. Dopmyiisl
Oumepa u  Xeyopca. lloHaTne 0 TayTOMEpUM KaK BHUJIE HM30MEPUU MEXKIY LUKIAYECKOH M
JTUHEHHON GopMaMu. XUMHUECKUE CBOMCTBA IIIOKO3bI: OKUCIIEHHE XJIOPHON Wi OpPOMHON BOJIOH,
OKHCJIEHUE a30THOM KHUCJIOTOH, BOCCTAHOBJIEHUE B IIECTUATOMHBIA CIHMPT, H30MEpU3ALUS,
KaueCTBEHHbBIC PEAKIUU Ha TIIIOKO3Y (IKCIIEPUMEHTAIbHBIE JOKA3aTEeNbCTBA HATUYMS allbJETUIHON
U CIOUPTOBBIX TpPYNI B TIJIOKO3€), CHHPTOBOE, MOJIOYHOKHUCIOE OpoxeHHue. [ IMKO3MAHBII
THJIPOKCHI, ero cnenuduueckue cBoiictBa. [lonsTue o rnmko3ungax. [loHATHE O TIIFOKO3UAAX, UX
HaxoxJeHuu B mipupoje. [lomyuenue rimroko3sl. DpykTo3a Kak H30MEp TIOKO3bl. Pubo3za wu
ne3okcupubo3a. [lpumenenne u Ouonoruyeckas poib YrieBonoB. OKHCICHHE YTIEBOJOB —
HMCTOYHMK YHEPTUU KUBBIX OPTaHU3MOB.

Mucaxapuabl. Caxapo3a Kak TMpEICTaBUTEIb HEBOCCTAHABIMBAIOLIUX AUCAXapUIOB.
Crpoenue, puU3MYECKHe U XUMHUYECKHE CBOMCTBA caxapo3bl. ['muponus aucaxapumoB. [lomyuenue
caxapa U3 caxapHoi cBekibl. [[puMeHeHne caxapossl.



Mommncaxapuasl. Kpaxman, rHUKOTeH ¥ IEJUIIONI03a KaK OHOJNOTUYECKUE IOJIHMEPHI.
Kpaxman kak cMech aMUII03bl 1 aMUJIOTIEKTHHA, €r0 (PU3NYeCKHUe CBOMCTBA. XUMHUECKHE CBOMCTBA
Kpaxmalna: TUIPOJIN3, KaueCTBEHHAs pEeakius C HOJOM H €€ MPUMEHEHHE Ui OOHapyXeHHS
Kpaxmajia B IpoAyKTax nutanus. Llemmionosa: ctpoenue u ¢uznyueckue cBOCTBa. XHUMHUYECKUE
CBOWCTBa MLIEJUTIOJNO3bI: THAPOIM3, 0Opa3oBaHuE CIOXKHBIX 3¢upoB. [IpuMeHeHHe Kpaxmania H
nesutrono3sl. [Ipaktnueckoe 3HaUeHHE MONKMCaxapuiaoB.

HyxkienHoBble Kucjaorel. Hyxneosuasl. Hykimeotuasl. HykienHOBbIE KHCIOTBI Kak
npupoaabeie noauMepsl. CoctaB u crpoeHue HykiaemHoBbIX kucioT (JAHK u PHK). I'maponus
HYKJIEMHOBBIX KUCIOT. POib HYKJIEMHOBBIX KHUCIIOT B JKU3HEACSITEIBHOCTH OpPraHu3MoB. DyHKIUU
JHK u PHK. KommniementapHocTb. ['eHeTHUECKHI KO/,

AMHHOKMCI0TBI. COCTaB, CTPOCHHE U HOMEHKJIATypa aMUHOKUCIOT. ['oMonoruueckuii psija
MpeleabHbIX aMUHOKHUCIOT. DPU3NYeCKHe CBOMCTBA MpPEAETbHBIX aMHUHOKUCIOT. CrocoObl
MOJTy4YeHUsI AMHHOKHCIOT. AMHHOKHCIOTHI Kak aM(OTepHbIE OpraHu4ecKue COeIUHEHUS,
paBHOBECHsSI B pacTBOpax aMUHOKHCIOT. (CBOWCTBA AMUHOKHCIOT: KHCIIOTHBIE M OCHOBHBIE
CBOWCTBA; AaIMJIMPOBAHHE AaMHHOTPYIIBI; S3TepU(UKALUSA; peaKUu C a30THCTOW KHUCIOTOM.
KadecTBeHHBIE peaknuyi HAa aMHHOKHCIOTHI ¢ ruapokcuaoM wMeau (II). Cnemuduueckue
KaueCTBEHHbIE pEaKIMM Ha apOMAaTHYEeCKUE U TEeTEPOLUKIMYECKHE aMUHOKUCIOTHI €
KOHIICHTPUPOBAaHHOW a30THOW KHCJIOTOW, Ha nuctenH ¢ amnerarom cBuHma (II). buomormueckoe
3HA4YEHHUE 0-aMHUHOKUCIOT. O6JIacT NPUMEHEHUSI aMHUHOKHUCIIOT.

HenTuabl, ux crpoenue. [lentuanas cBsi3b. AMUIIHBIA XapakTep MenTUAHON cBsi3u. CUHTE3
NEenTUA0B. [ Maponus nenTuaos.

Beaku xax npupoansie 6nononumepsl. CoctaB U cTpoeHue 0enkoB. [lepBudHas cTpykTypa
OenxoB. DepMEHTATUBHBIA TUAPOIN3 OenkoB. BTopuuHas cTpykTypa OENKOB: O-criupaib, -
CTpyKTypa. TpeTuuHas u 4yeTBepTUUHAs CTPYKTypa OenkoB. Jucynbduanpie MOCTUKY U MOHHBIE U
BaH/IeP-BaaIbCOBBI (TUAPOPOOHBIE) B3aUMONEHCTBHA. XMUMHUYECKHE CBOICTBAa OEIKOB: THAPOIU3,
JIeHATypalnsi, KaueCTBEHHBIC (IIBETHBIC) PeaKIIny Ha Oesku. bruonorndeckue GyHKIum OEIKOB.
JemoncTpamnuu. 1. PacTBopuMOCTh yriieBoJ 0B B BoJie 1 3TaHoJE. 2. OOpa3iibl aMUHOKHUCIIOT.
JlaGopaTtopHbie onbIThl. 1. CBOMCTBA IIIOKO3BI. 2. Onpenesenne KpaxMalia B IPOyKTax MUTaHUS.
3. XKups! u ux cBoiicta. 4. L{BeTHBIE peakiiuy OEIKOB.

2.3.6. BoicokoMoJIeKyJIsIpHbIE coeAnHeHus (64)

OcHOBHbIE TOHATHS BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, CTeNeHb noiuMepu3anud. OCHOBHBIE CIIOCOOBI MOJYYEHHS BBICOKOMOJEKYISPHBIX
COCMHEHMI: peaklMy MolIuMepu3auuu U noidukoHaeHcauuu. Cononmumepusanus. CTpoeHHe U
CTPYKTypa MOJMMEPOB. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTpoeHus Moleky. Kimaccuduxarst
MOJIMMEPOB:  TUIacTMacChl  (TUTACTHKH), DJIacTOMEPhl  (KaydyKH), BOJIOKHA, KOMIIO3HUTHI.
CoBpeMeHHbIE  IIaCTMAcChl  (IMJIACTUKHM)  (MOJAMATHIICH,  MOJUIPONUIIEH,  MOJUCTUPOIL,
MOJIMBUHWJIXJIOPU, (TOPOILIACT, MOJUATHIIEHTEpedTanaT, akpui-0yTaalueH-CTUPOIbHBIN MIIACTHK,
nonuKkapOoHaTel). TepMoIIacTHUHBIE U TEPMOPEAKTUBHBIE TOIMMEpbl. DeHompopMahIeTHIHbIE
cmonbl. KomnosutHble maTepuansl. Bonokna, ux kinaccudukanusa. [IpuponHble ¥ XuMHUYECKHE
BOJIOKHA. VICKyCCTBEHHbBIE M CUHTETHYECKHE BOJIOKHA. [IoHATHE O BUCKO3€ M alleTaTHOM BOJIOKHE.
[TonuadupHble U MoNMaMUIHbBIE BOJIOKHA, UX CTpOeHHE, cBoiicTBa. [IpakTuieckoe uCnoab30BaHuE
BOJIOKOH. DnactoMepbl. [Ipupoausiit 1 cuHTeTHueckuil kayuyk. Pesuna u »6onut. Ilpumenenue
MOJINMEPOB.

Hdemoncrpamuu. 1. OO6pazupl mnactukoB. 2. Komnmekuus BonokoH. 3. ITlonmkonmeHcarus
STUJICHTIIUKOJIS C TepeTaieBol KHCIOTOM.
JlabopaTopHble onbIThbl. OTHOILIIEHWE CHHTETUYECKUX BOJIOKOH K pacTBOpaM KUCIOT U IIEI0YEH.

2.4. Xumus u xxku3Hb (149)
2.4.1. XumMn4yeckasi TeXHOJIOTUA
(XumMus B NIPOMBIIIJIEHHOCTH)
OcCHOBHbIE MNPUHIMUIBLI XHUMHYECKOH TEXHOJOTHUM. OO0mwme TpeACTaBICHUS O
MIPOMBIIIICHHBIX CIIOCO0aX MOJIyYeHUS XUMHUECKUX BEIIECTB.
IIpou3BOACTBO CepHO KHMCJOTHI KOHTAaKTHBIM CcrocoOoM. Xumu3M mnporiecca. Cripbe AJis
MPOU3BOCTBA CEPHOU KUCIOTHI. TeXHOJIOrHuecKasi cxema Mpouecca, NpolLecchl U anmnaparsl.



IIpousBoacTtBo ammmaka. XumusMm mpouecca. OnpeneneHue ONTHUMAIBHBIX YCIOBHM
MPOBEACHUS peakuuu. [[puHIMN HUPKYIISIUN U €r0 peaau3anys B TEXHOJIOTHYECKON CXEME.

Metannyprus. Yepnas metamunyprus. [IpousBonactso uyryHa. JlomeHHsli pouecc (CbIpbe,
YCTPOWCTBO JOMEHHOW TI€YM, XUMHU3M Iporiecca). [Ipow3BOACTBO cTamu B KHUCIOPOJTHOM
KOHBEpTEpE U B dJIeKTponeydax. [{BeTHas MeTautyprusi.

Opranuveckuii cunre3. [IpombinuieHHass opranudeckas Xumus. OCHOBHOW U TOHKHUH
opranudeckuii cunte3. Hanbonee KpymHOTOHHAKHbIE TPOU3BOICTBA OPraHMUYECKUX COSAMHEHU.
[IpousBoacTtBo meranona. l[lomyueHne ykcycHol KucioThl. [lomydeHuwe arerata UEUTHOJIO3bI.
ChIpbe U1 OpraHnYecKoi MpoMbInuieHHOCTH. [Ipobiiema 0TX0/10B ¥ TOOOYHBIX MTPOJAYKTOB.

2.4.2. XMMHUS ¥ DKOJIOTUSA

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH CPEIbl M €0 MOCISACTBUSA. DKOJIOTHS U MpodieMa
OXpaHbl OKpY>Karollel cpeibl. «3eIeHasD XUMUSL.
Jdemoncrpauuu. 1. Ceipbe 119 NPOU3BOJACTBA CEPHOM KUCIOTHI. 2. Mojenb KUMAimero cios. 3.
Kenesnas pyzna. 4. OOpa3ibl CIIaBOB Keje3a.

2.4.3. XuMus 4 JHepreTuKka

[IpupomHble UCTOYHUKH YTIIEBOAOPOAOB. [IpUpomHBI M TOMYyTHBIM HEPTIHON ras3bl, UX
cocTaB M ucnonb3oBanue. HedTs kak cMmeck yrieBonopooB. CoctaB HeTH U ee epepadoTKa.
[lepBuunass u BTOpWuHas mnepepaborka HedTu. Ileperonka nHedTu. Kpexunr. Pudopmunr.
Hedrenpongykrel. OxranoBoe uyucio Oem3umHa. OxpaHa  OKpyXKawmed cpeasl  mpu
HedTenepepaboTKe W TpaHCIOPTUPOBKE HedTenpoaykToB. KamenHsli yroib. KokcoBanue yris.
lasudukanus yras. DKoJorHUecKkue NpoOJIeMbl, BO3HHMKAIOIIUE TPU HCIOIb30BAaHUU YIS B
KauyecTBE TOIUIMBA. AJIbTepHATUBHBIE HCTOYHUKU YHEPTHH.

2.4.4. Xumus ¥ 310pOBbE

Xumus mumy. JKupbl, 6eTKd, yriaeBoAbl, BATAMUHBI, (hepMeHTHI. PanmoHansHOE MHUTaHUE.
[Mumessie po6aBku. IlumeBbie n00aBkM, WX Kiaccupukanus. 3anpelieHHble U pa3pelieHHbIe
nuieBbie 700aBKu. OCHOBBI MUIIEBON XUMHH.

Xumus B Menunune. [lorstue o dapmaneBTuueckord XxumMun u papmakosoruu. PazpaboTka
nexapcTB. JlekapcTBeHHbIE CpelICTBa, UX Kiaccupukaius. [[poTHBOMUKPOOHBIE cpesicTBa (CyIIb-
(aHUITaMUIHBIE TIpeNapaThl U aHTUOWOTHKH). AHAIBIETUKH (ACTMPUH, aHAJIBIUH, MapareTamoll,
HapKOTHUYECKUE aHalbreTuku). Bspkymume cpencta. IIpoGiemsbl, cBf3aHHbIE C NPUMEHEHUEM
JIEKapCTBEHHBIX TMpenapatoB. BpenHble NpUBBIYKKM U (AKTOPHI, pa3pyllaloNue 310pOBbE
(130BITOUHOE OTpEOIICHUE KUPHOM MUINHU, KypeHHe, YIOTpeOIeHHe aIKOroIsl, HAPKOMaHHS).

2.4.5. XuMus B MOBCEIHEBHOM KN3HH

Kocmernueckue u mapdromepubie cpeactBa. beitoBas xumus. [loHSITHE 0 MTOBEPXHOCTHO-
aKTUBHBIX BemiecTBax. Moromme u uuctsamme cpencrsa. OrbenmBaromme cpenctsa. [IpaBuma
6e3omacHoil pabOThl ¢ €AKUMH, TOPIOYUMHU UM TOKCUYHBIMU BEUIECTBAMM, CPEICTBAMU OBITOBOU
XUMHUH.

2.4.6. XuMusi B CTPOUTEIbCTBE
I'unc. U3zBects. llement, 6eton. Kneu. [Tonbop onTuMaibHBIX CTPOUTEIBHBIX MAaTEPUAIOB B
IIPAKTUYECKON AESTEIbHOCTU YEI0BEKA.

2.4.7. XuMus B ceJIbCKOM X03sliicTBE
MuHepanbHble W OpraHudeckue ymoopeHus. CpeicTBa 3amuThl pacTeHHil. [lecTHIumb:
MHCEKTHLUABI, TepOrIuIbl U pyHruimasl. PenenieHTs.

2.4.8. Heopranuyeckue MaTepuaJbl

Crekno, ero Buasl. CHIMKaTHAas MPOMBIIIJIEHHOCTb. TpaguIMOHHBIE U COBPEMEHHbIE
Kepamuyeckre marepuansl. CBepxmpoBojsmas kepamuka. [loHsATHE 0 KepMmeTax, MaTepuanax C
BBICOKOM TBEPIOCTHIO.



2.4.9. Xumusi B COBpeMeHHOM HayKe

MeTto0510THs HAYYHOTO HCCieloBaHusA. MeTo bl HaydHOTo Mo3HaHUs B XUMUU. CyObeKT U
00beKT HayyHoro nozHanus. [TocranoBka nmpo6aemsl. COop HHPOPMALIUN U HAKOTIJICHHE (aKTOB.
['unore3a u ee OKcIepuMEHTalbHAs TMpoBepKa. TeopeTudeckoe OObSICHEHHE MOTYyYEeHHBIX
pe3ynbraTtoB. UHIYKIUS U JeAyKIHs. DKCIIepUMEHTAIbHAS TPOBEPKA MOTyUYEHHBIX TEOPETHUECKUX
BBIBOJIOB C II€JIbIO PACTIPOCTPAHEHUs UX Ha Oojiee MIMPOKUN KPyr OOBEKTOB. XUMUYECKHUI aHAIN3,
CHHTE3, MOJICJIMPOBAHNE XUMHUYECKUX IPOLIECCOB M SBJICHUN KaK METOJla HAayYHOI'O TO3HAHUSL.
Hanoctpyktypbl. BBeneHnue B mpoeKTHYIO eATeNbHOCTh. [IpoekT. Tumnbl u BUABI TPOEKTOB, TAIbI
peanuzauu npoekta. OCOOeHHOCTH Pa3pabOTKH MPOEKTOB (ITOCTAHOBKA IeseH, M0100p METOIUK,
paboTta ¢ JHTEpaTypHBIMH HMCTOYHUKAMH, odopmieHue U 3ammra mpoekTa).Mcrounukn
xumuueckoit napopmanuu. [louck xumMudeckoir nHPOpPMAIMH IO HA3BAHUSIM, UICHTH(PUKATOPAM,
CTPYKTYpHBIM opMyiam. Pabora ¢ 6a3amMu JaHHBIX.
Jemoncrpanuu. 1. ITumessie kpacurenu. 2. Kpamenue tkaneil. 3. OrGenuBanue TkaHel. 4.
Konnekmusa cpencts 3amuthl pactennil. 5. Kepamuueckue Mmarepuaiibl. 6. L[BeTHbIE cTEKIa.
7. [Ipumepst pabOTHI ¢ XUMUYECKUMU 0a3aMH TAHHBIX.
JlaGopaTtopHble onbIThbl. 1. 3HAKOMCTBO ¢ MowumMu cpeactBamu. 2. Kieu. 3. 3HaKoMCTBO ¢
MUHEPATBHBIMU yIOOPEHUSIMU W U3YYCHHE UX CBOWCTB.

2.5. Tunbl pacyeTHBIX 3a/1a4

1. Haxoxxmenue MOJIEKYJIApHON (GOpMyINbl YIIeBOAOPOJa MO €ro IJIOTHOCTH M MacCOBOW JOJe
3JIEMEHTOB, BXOJSIIIIUX B €70 COCTAB WJIX MO MPOAYKTaM CrOpaHusl.

2. PacueTsl MaccoBoit 101 (MacChl) XUMHYECKOTO COSTMHEHUS B CMECH.

3. PacueTsl Maccel (0ObeMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIIH OAHO U3 BEIIECTB
JAaHO B M30BITKE (MMEET TPUMECH ).

4. PacueTsl MaccoBOM MM OOBEMHON [OJMM BBIXOJA IPOIYKTa DPEAKLUUU OT TEOPETUUYECKH
BO3MOJKHOTO.

5. PacueTs! TerioBoro 3¢ ¢pexra peaxium.

6. PacueTbl 00BEMHBIX OTHOIICHHWH Ta30B MPU XUMHUYECKUX PEAKITUIX.

7. Pacdetsl Macchl (00BeMa, KOJTMUYECTBA BEIIECTBA) MPOMYKTA PEAKIUH, €CITU OAHO M3 BEIICCTB
JTAHO B BUJIE pacTBOpA C OMPEACIICHHON MacCOBOM JI0JI€H PaCTBOPEHHOIO BEIIECTBA.

8. PacueT KOHCTaHThI paBHOBECHSI IO PABHOBECHBIM KOHILIEHTPAIMSM BEIIECTB.

9. Pacuer paBHOBECHBIX KOHILIEHTpAllUl BEUIECTB, €CIM M3BECTHBI MCXOJHBIE KOHUEHTPALMH
BEILIECTB U KOHCTAHTA PAaBHOBECHSI.

10. Pacuer pH pacTBOpa CHIBHOM KHCIOTHI M CHJIBHOTO OCHOBaHHMs, €CJIM H3BECTHA WX
KOHILICHTpALIUA.

2.6. Tembl npakTHYecKuX padoT

. CKOpOCTh XUMHUYECKUX PEAKIi. XUMHUYECKOE PABHOBECHE.

. DKCIIEpUMEHTAIbHOE pelIeHUE 3a]a4 M0 TeMe «l aJoreHsn.

. DKCIIEpPUMEHTAIBHOE PEUIEHUE 3a]a4 110 TeMe «XaJIbKOTE€HbD».

. Ilonmyyenue aMMuaka 1 U3y4eHHE €ro CBOMCTB.

. DKCIIEpPUMEHTAIBHOE PEUIEHUE 3a]1a4 M0 TeME «DJIEMEHThI MOATPYIIIBI a30Ta.

. DKCIIEpUMEHTAIbHOE pelIeHUe 3a7ad 1o TeMe «MeTauibl TJIaBHBIX HOATPYIID.
. [Tonmy4yenue Me1HOTO KyIopoca.

. DKCTIEpUMEHTAIILHOE PEIICHHE 33]1a4 10 TeMe «MeTauibl TOOOYHBIX MOATPYIII.
9. Ilonyuyenue conu Mopa.

10. M3rorosienne Moienei MOJIEKYJl OPraHNYeCKUX BEIECTB.

11. ITomy4yeHue 3TUICHA U U3yYEHUE €TO CBOMCTB.

12. Tloryuenune 6pomaTaHa.

13. Ilony4yenue aneroHa.

14. [lony4yeHue yKCyCHOM KUCIOTHI.

15. Cunres >THIaIETATA.

16. I'maponu3s kpaxmania.

17. UnenTuduxaius opraHnueCKuX BEIIeCTB.

18. Pacnio3HaBanue miacTmacc.

19. Pacrio3HaBaHu€ BOJIOKOH.

0 JONWn B WM



Mamepuanvno-mexuuueckoz2o obecneuenus 00pazoeamenbHo20 npoyecca

OcHamienue KaOWHETa XUMHUU  00IIEO00pa3oBaTEIbHOM OpraHWU3alMM  MPOBOIAT B
cootBeTcTBUM ¢ TpeboBanusmu CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHUIEMUOIOTHIECKIE
TpeOOBaHUSI K YCJIOBHSIM M OpraHU3aIMK OOy4YeHHUss B 00IIC00pa30oBaTEIbHBIX YUPEKICHUIXY,
UCTIONB3Ysl 000pyAOBaHKE, TOCOOHSI M PEAKTUBHI B COOTBETCTBUH C TPEOOBAHUSIMHU K OCHAIICHUIO
o0Opa3oBaTenpHOro mnpoiecca mo xumuu. Jljis ocymiecTBieHus: o0pa3oBaTeNbHOrO Ipolecca Mo
XUMHH HE0OXO0IMMO clieaytoliee yaeOHoe 000pyI0BaHHE.

IIpubopsbl, HAOOPHLI XUMHYECKOH MOCYAbI ¢ MPUHALJIEKHOCTAMU. OHU MOPA3ACISIIOTCS
Ha JIEMOHCTPAIMOHHBIE TPUOOPHI U UX JTAOOPATOPHBIE aHAIOTH, HAOOPHI Ml AEMOHCTPALMOHHBIX
OTBITOB U HAOOPHI JJI MPOBENEHUS JIaOOpaTOPHBIX pabdOT MO XUMHUH, KOTOpbIE BBIJAIOTCS Ha
KOKIBIA CTON M, Kak TPaBWIO, KOMIUICKTYIOTCS  pa3laTOYHBIM  JOTKOM. Ilommmo
J€MOHCTPALIMOHHBIX W JTA0OPATOPHBIX BBIIEISAIOT MPHOOPHI W TMPUHAAJIEKHOCTH O0OLIEro
HazHadeHWs. K HHUM OTHOCATCS pa3MYHBICE W3MEPHUTEIbHBIE MPUOOPHI: BEChI, TEPMOMETPHI,
apeoMeTphbl, a TakKe CHUPTOBKU, MPOOMPOUHBIE HArpeBaTesd, SJIeKTpHUYecKHe JabopaTopHbIe
TUTATKH, CyIIUIbHBIC TIKA(QBI U Jp.

XuMHUYecKHe peakTuBbl. B ceromusmHeldr o00pa3oBaTeIbHONW MpaKTUKE s yaA00CTBa
WCIIONIb30BAaHUSI XUMHYECKHE PEaKTUBBI OOBEIMHEHB B HAOOPHl B COOTBETCTBUM C TEMATHKOU
Ja00paTOPHBIX PaboT, MPETyCMOTPEHHBIX MPUMEPHONU IporpamMmoil. Macca KaXaoro peakTHBa B
HAO0Ope © CTeMeHb €ro XHMMHYECKOW YHCTOTHI COOTBETCTBYIOT W 3aJa4aM OMNpPEIEICHHON
nmabopaToOpHO PabOThI, U TOJIOBOM MOTPEOHOCTH B HEM I paOOTHI C OJTHOM Mapasiielbio.

HarypajbHble 00bekTbl. K HaTypalbHbIM 00BEKTaM, HEOOXOJUMBIM Ui W3YYCHHS
XUMHH, OTHOCSIT pa3inyHble KoyuieKuuu. Koiekum, mpelyCMOTpEeHHbIE IKOJIBHOM MPOrpaMMOH,
MO3BOJISIFOT O3HAKOMUTD IIKOJBHUKOB C OCHOBHBIMU BHAAMHU MUHEPAJIOB, IMOJIE3HBIX HCKOMAEMBbIX,
TOPHBIX TIOPOJI, MHUHEPAJIbHBIX YAOOPEHUH, HATMAJHO TMPEACTaBUTh MPOAYKTHI Pa3IUYHBIX
XUMHYECKUX TPOU3BOJCTB — IUIACTMACCHI, KAay4yKH, CHHTETUYECKHE BOJIOKHA, MPOMYKTHI
nepepaboTKu HEPTU U KAMEHHOTO YTJIsS, METaJJIbl ¥ CIUIaBbl HAa WX OCHOBE. Koiekuuy no3BosisioT
YYaIUMCSl HaTJSAHO TMO3HAKOMUTBCS C 3TUMU OObekTamu. OCOOEHHO HMHTEPECHBI KOJUICKIIUH,
KOTOpBIE MO3BOJIAIOT HE TOJBKO PACCMOTPETh BHEIIHMNA BUJ BEIECTB, HO U O3HAKOMHUTHCS C UX
XUMHYECKUMH CBOWMCTBaMHU. TakuWe KOJJICKIMH YKOMIUIEKTOBAaHBI CIHEIHAbHBIME 00pa3iamu,
KOTOpBIE UCIIONIB3YIOTCS U1 XUMHUYECKOT0 aHaIn3a.

Moaenu wu wmakerbl. OOBEeMHBIE MOJAETH IOMOTAIOT MPEACTABUTH  CTPYKTYPHI
KPUCTAIDIMYECKUX PEUIeTOK pa3IMYHBIX BEIIeCTB M MoJjeKkyl. Kak mpaBuiio, kaOWHET XUMUU
OCHAITAIOT KPHUCTAUIMYECKUMHU pEIIeTKaMu anMasa, rpadura, sxeneza, MEAH U XJIOpUIa HATPUSL.
Hapsiny ¢ roToBBIMU MOZENSIMU CYIIECTBYIOT HAOOpPHI aTOMOB JJIsSi COCTaBJICHMSI IIAPOCTEPIKHEBBIX
Mozeneil monekyn. K aromy Tuimy oO0OpyIOBaHHSI TakXKe OTHOCSATCS WM MAKEThl Pa3IUIHBIX
YCTaHOBOK, MPUMEHSEMBIX B XMMHUYECKON MPOMBIIIIEHHOCTH, HAIPUMEP MaKeT JTOMEHHOM IMeuw,
MakeT KOJIOHHBI JUISl CHHTE3a aMMHUaKa u JIp.

JKpaHHO-3BYKOBbIe cpeacTBa o0ydeHuss. K HUM OTHOCAT cpencTtBa OOydeHUs,
TpeOyIolIre MCIONB30BaHUsl CICIHMATBHONW amnmapaTypsl IS TPEIbsIBICHUS 3aJ0KEHHOW B HHUX
yueOHOM HHpOpMaIi. DKpaHHO-3BYKOBbIE TIOCOOMS pa3/IeisIoOTCs Ha JBE IPYNIbl: CTaTUYHBIE U
nuHamMuuHble. K CTaTUYHBIM OTHOCATCS JUAQWIBMBI, UATIO3UTHBBI (CJAWIBI), €IUHUYHBIE
TpaHcmapaHTsl Ui rpadonpoekropa. JMHAMHUYHBIMH 3KPAaHHO-3BYKOBBIMHU MOCOOUSMHU SIBISIFOTCS
KUHO- M BHUICO(MIbMBI, MyJIbTGuiabMbl. Texnuueckue cpexactBa odyuenus. K TCO ortHocsT
TEXHUUYECKHE YCTPOMCTBAa, C IMOMOLIbI0 KOTOPBIX YyYallhecs BOCIHPUHUMAIOT HH()OpMAIIHIO
9KPaHHO-3BYKOBBIX CPEACTB OOy4YeHHS. OTO aBTOMAaTHU3MPOBAHHOE padouee MEeCTO YUHTes,
MYJIbTUMENIHBIE TPOEKTOPBI, KOMIIBIOTEPHI, TENIEBU30PbI, BUACOMArHUTO(GOHBDI.

IleuaTHble cpeacTBa oOyuenusi. K 9Toif rpymme oO0OpymOBaHUS OTHOCATCS TAOJHIIbI,
rpaduKy, TuarpaMMbl, CXeMbl, ICKU3bI, PUCYHKH, (oTorpaduu, NOPTPETHl BHIIAIOIIMXCS YUEHBIX-
XUMHKOB. B miporiecce 00yueHUs] XUMHUU UCTIONB3YIOTCS TAOJUIBI TIOCTOSTHHOTO AKCIIOHHPOBAHUS:
«Ilepuoanyeckas cucrema xuMudeckux anemeHToB [[. 1. MenneneeBay, «Tabmuiia pacTBOpUMOCTH
KHCJIOT, OCHOBAHUI U coJieil», « IIEKTPOXUMUYECKUI psJ] HAIIPsSHDKEHUH METaJlIoB» U 1Ip. B Taknx
TabJIMLax MCIONb3yeTCsd XUMHUYECKas CHMBOJIMKA — OCOOBIH XMMHUYECKUH S3bIK, MO3BOJISIOLIUI
BBIPa3UTh COCTaB, CTPOCHUE U MIPEBPAIICHHS BELIECTB.



Yueono-memoouueckoe obecneuenue oopazoeamenvnoii deamenbHocmu
Y4yeOHo-MeTOoAUYECKHH KOMIUIEKT. JIaHHBIM y4yeOHO-METOIUYECKUNA KOMIUICKT ISl WM3Yy4YeHUs
y4eOHOro npeamera « XuMus» Ha yriyOJIeHHOM YPOBHE CPEIHEro 001ero o0pa3oBaHus BKIIOYAET
ClIeyIoIre U3JaHus:

1. Xumus. YriyOneHsslii ypoBenb. 10 kmacc. Y4eOHHUK € 3JIEKTPOHHBIM MPUIIOKEHUEM (aBTOPHI
B. B. Epemun, H. E. Ky3bemenko, B. U. Tepenun, A. A. JIpo3nos, B. B. JIlynun).

2. Xumus. YrinyOneHHbld ypoBeHb. 11 kiacc. Y4eOHUK € 3JIEKTPOHHBIM NPUIIOKEHHUEM (aBTOPBI
B. B. Epemun, H. E. Ky3emenko, A. A. [lpo3nos, B. B. Jlyaun).

3. PaGouas nporpamma yueOHOro mpeamera « XuMHs» Ha YriyOJI€eHHOM YpOBHE CPEIHEro OOIIEero
obpazoBanus k YMK mo xumuu B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A. A.
Hpo3nosa, B. B. Jlynuna u metonuyeckre peKOMEHJALMU MO €€ cocTaBieHuio (aBTopel B. B.
Epemun, A. A. Jlpoznos, U. B. Epemuna, 2. 10. Kepumos).

4. Meroanueckoe nocobue k yueObnuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna,
A. A. Jlpoznosa, B.B.Jlyauna «Xumus. VYrayOmeHHbiii ypoBeHb. 10  kmace»  (aBTOPHI
B. B. Epemun, B. U. Maxonuna, O. }0. CumonoBa, . B. Epemuna, A. A. Ipo3nos, 3. IO.
Kepumos).

5. Meroaunueckoe nocodue k yueOnuky B. B. Epemuna, H. E. Ky3smenko, A. A. JIpo3nosa, B. B.
Jlynauna «Xumus. YriuyoneHnsiii ypoBenb. 11 knace» (aBropsl B. B. Epemun, H. B. Bonkosa, H. B.
®upcrosa, U. B. Epemuna, A. A. /Ipo3zgos, 3. 0. Kepumos).



	Пояснительная записка
	Программа по учебному курсу «Химия», изучаемая на углубленном уровне для 10-11 классов составлена в соответствии с: требованиями Федерального государственного образовательного стандарта среднего общего образования (ФГОС СОО); основной образовательной программой среднего общего образования муниципального общеобразовательного учреждения «Средняя школа № 93 Советского района Волгограда» (ООП СОО); на основании авторской Программы курса химии для профильного и углубленного изучения химии в 10-11 классах общеобразовательных учреждений, авторы О.С.Габриелян, Ф.Н. Маскаев и др.
	Общая характеристика учебного предмета
	Цели изучения химии в средней школе
	1. Формирование умения видеть и понимать ценность образования, значимость химического знания для каждого человека, независимо от его профессиональной деятельности.
	2. Формирование умения различать факты и оценки, сравнивать оценочные выводы, видеть их связь с критериями оценок и связь критериев с определенной системой ценностей, формулировать и обосновывать собственную позицию.
	3. Формирование целостного представления о мире и роли химии в создании современной естественнонаучной картины мира; умения объяснять объекты и процессы окружающей действительности (природной, социальной, культурной, технической среды), используя для этого химические знания.
	4. Приобретение опыта разнообразной деятельности, опыта познания и самопознания; ключевых навыков, имеющих универсальное значение для различных видов деятельности (навыков решения проблем, принятия решений, поиска, анализа и обработки информации, коммуникативных навыков, навыков измерений, навыков сотрудничества, навыков безопасного обращения с веществами в повседневной жизни).
	Особенности содержания обучения химии в средней школе
	В системе среднего общего образования химию относят к предметной области «Естественные науки». Особенности содержания обучения химии в средней школе обусловлены спецификой химии как науки и поставленными задачами.
	Основными проблемами химии являются:
	— изучение состава и строения веществ, зависимости их свойств от строения;
	— получение веществ с заданными свойствами;
	— исследование закономерностей химических реакций и путей управления ими в целях получения необходимых человеку веществ, материалов, энергии.
	Поэтому в программе по химии нашли отражение основные содержательные линии:
	— «вещество» — знания о составе и строении веществ, их важнейших физических и химических свойствах, биологическом действии;
	— «химическая реакция» — знания об условиях, в которых проявляются химические свойства веществ, способах управления химическими процессами;
	— «применение веществ» — знания и опыт практической деятельности с веществами, которые наиболее часто употребляются в повседневной жизни, широко используются в промышленности, сельском хозяйстве, на транспорте;
	— «язык химии» — система важнейших понятий химии и терминов, в которых они описываются, номенклатура неорганических и органических веществ, т. е. их названия (в том числе и тривиальные), химические формулы и уравнения, а также правила перевода информации с родного или русского языка на язык химии и обратно.
	В результате изучения учебного предмета «Химия» выпускник средней школы освоит содержание, способствующее формированию познавательной, нравственной и эстетической культуры. Учащийся овладеет системой химических знаний — понятиями, законами, теориями и языком науки как компонентами естественнонаучной картины мира. Все это позволит ему сформировать на основе системы полученных знаний научное мировоззрение как фундамент ценностного, нравственного отношения к природе, окружающему миру, своей жизни и здоровью, осознать роль химической науки в познании и преобразовании окружающего мира, выработать отношение к химии как возможной области будущей собственной практической деятельности.
	Усвоение содержания учебного предмета «Химия» обеспечит выпускнику возможность совершенствовать и развивать познавательные возможности, умение управлять собственной познавательной деятельностью; интеллектуальные и рефлексивные способности; применять основные интеллектуальные операции, такие как формулирование гипотез, анализ и синтез, сравнение, обобщение, систематизация, выявление причинно-следственных связей для изучения свойств веществ и химических реакций; использовать различные источники для получения химической информации; самостоятельно планировать и организовывать учебно-познавательную деятельность; развивать исследовательские, коммуникативные и информационные умения.
	Особенности структуры и логики построения курса химии нашли свое отражение в учебниках линии, которые отличаются от аналогичных сочетанием научной строгости изложения и широкой направленностью на применение химических знаний в повседневной жизни и в жизни общества. В учебниках реализуется системно­деятельностный подход, лежащий в основе ФГОС. Этот подход ориентирован на конкретные результаты образования, как системообразующий компонент стандарта, где развитие личности учащегося на основе усвоения универсальных учебных действий, познания и освоения мира составляет цель и основной результат образования.
	Изучение химии в 10 и 11 классах построено по линейной схеме. В 10 классе излагается материал органической химии, а в 11 классе — неорганическая химия, общая
	Материал по неорганической химии в 11 классе изучается в следующей последовательности. Сначала рассмотрены элементы-неметаллы, затем элементы-металлы. Изучение элементов-металлов предваряет раздел, систематизирующий общие свойства металлов — элементов и простых веществ, а также рассказывающий о сплавах. Рассмотрение общей химии начинается со строения атома и химической связи.
	На основе полученных знаний школьники знакомятся со строением вещества, изучают различные виды химической связи, включая межмолекулярные, и основные типы кристаллических решеток простых веществ и ионных соединений. Затем следует материал, рассказывающий о закономерностях протекания химических реакций. Здесь сочетаются сведения из химической термодинамики и химической кинетики, позволяющие понять, почему и как протекают химические реакции. Следующая тема курса иллюстрирует применение полученных знаний о закономерностях протекания химических реакций на практике. Речь идет о различных типах химических производств. Обсуждая общие принципы химической технологии и рассматривая конкретные производства, авторы не забывают и о проблеме охраны окружающей среды, знакомят школьников с новым подходом в практическом применении химических знаний — «зеленой» химией. Изучение школьного курса химии завершается рассказом о применении химических знаний в различных областях науки и техники.
	Важная роль отводится демонстрационным опытам, лабораторным и практическим работам, которые характеризуют экспериментальные аспекты химии и развивают практические навыки учащихся. В конце учебников приводится справочный материал.
	Вопросы, задачи и задания, предложенные для закрепления знаний в конце каждого параграфа, являются разноуровневыми, в том числе проблемными и метапредметными, рассчитаны на активную роль учащегося, на решение проблем в реальных жизненных ситуациях. Особое внимание уделяется организации проектной деятельности школьников и приобретению опыта участия в дискуссиях.
	Место учебного предмета в учебном плане
	Программа учебного курса «Химия» на углубленном уровне рассчитана на ежегодные 34 рабочие недели, т.е. 102 часа в год (3 часа в неделю), всего 204 ч. В 10 классе предусматривается проведение практических работ -9, контрольных работ-3. В 11 классе - практических работ -9, контрольных работ-4. Формы промежуточной аттестации: итоговая контрольная работа.



























