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Pabouas nporpamma kypca xumum 10 kiiacca
(yenyonennwtii yposens)

Pazpaborana nHa ocnoBe PI'OC cpeanero obmiero oOpazoBaHHs MO XMMUH, pabodeid
nporpammsel K tuHEE YMK O.C. I'abpuensna «Xumus. Yray0oaeHHbI ypoBeHb. 10-11 kimacch»
(aBrop O.C. I'abpuensn), yaebnnka «Xumus. YTiryoneHHb ypoBeHb. 10 kmace» (aBrops O.C.
I"a6puensu, U.I'. Octpoymos, C.1O. ITonomape)

PaccunTana Ha 3 yaca B Henemo B o0beme 104 yueOHbIX 4acoB.

Pa6ouyas nporpamma no xumum a4 10 kiaacca
(Yriy0JieHHbIH YPOBEHb)

MHNOACHUTEJIBHASA 3AIIUCKA

Hacrosmas pabouass mporpamMma coOCTaBjieHa Ha OCHOBE CIEAYIOLIMX HOPMAaTUBHBIX
JIOKYMEHTOB:

- @enepanbublii 3akoH Poccuiickoit @enepanuun ot 29 nexadps 2012 r. N 273-@3 "O6
obpazoBanuu B Poccuiickoit denepanun";

- @enepanbHbI TOCYIApCTBEHHBIM 00pa3oBaTEeNbHBIA CTaHIAPT CpenHero oOmiero
obpazoBanus (IIpukaz MunucrepctBa obpa3zoBanusi u Hayku P® ot 17 mas 2012 r. Ne 413 ¢
W3MEHEHUSMHU U JONOJIHEHUAMHU oT: 29 nekabps 2014 r., 31 nexabps 2015 r., 29 urons 2017 r.
24 cents6ps 2020r)

- Ilporpamma pa3Butuss u (HOPMUPOBAHMSI YHHBEPCATbHBIX YUE€OHBIX JEHCTBUU IS
CpeIHero o0mero o0pa3oBaHus;

- Komudukarop »s1emMeHTOB conepkaHuss U TpeOOBaHWI K YPOBHIO IOJATOTOBKHU
BBIIIYCKHUKOB  00IIe00pa3oBaTeNbHBIX  YUPEXKAECHUH A MPOBEAEHUA  €AMHOTO
roCy/IapCTBEHHOTO SK3aMeHa 10 XUMUU;

- @epepanbHBIE  TEpeueHb  YYEOHHKOB, PEKOMEHIOBAHHBIX  (JOMYIIEHHBIX) K
UCIIONIb30BaHUI0 B 00pa3oBaTeNIbHOM IIpoliecce B 001eo0pa3oBaTeNbHBIX YUYPEKACHUAX, Ha
2018-2019 y4eOHsIii TOS .

- Pabouas nporpamma k nuaun YMK O.C. I'abpuensna. Xumus. YriayOaeHHbIH ypOBEHb.
10-11 xaccer. Mockga, Jlpoda, 2017;

[Ipu n3ydeHun XUMHUH, I71€ BEAYLIYIO POJIb UTPAET MO3HABATENbHAS AEATEIbHOCTh, B TOM
Yuciae U OIKCIHEpUMEHTalIbHAs, OCHOBHBIC BHJbl Y4EOHOH JAeATENbHOCTH OOy4arouxcs Ha
ypOBHE  yueOHBIX  JEWCTBUH  BKJIIOYAIOT  YMEHHUS  XapaKTepu3oBaTb,  OOBICHATD,
KJaccu(uIUpoBaTh, OBJAJAETh METOJAAMU HAY4YHOTO IO3HAHMs, IJIAaHUPOBaThb M IPOBOAUTH
XUMHUYECKUHM 3KCIEPUMEHT M MHTEPIPETUPOBATH €r0 PEe3YJIbTaThl, MOJHO M TOYHO BBIPAXKATh
CBOM MBICIIH, apryMEHTHpPOBAaTh CBOK TOYKY 3peHHs, padoTaTe B TpyIlIie, NMPEeACTaBiIATh U
€000111aTh XMMUYECKYI0 HH(POPMAIIUIO B YCTHOM M MUCbMEHHOU opme U ap.

OnHoil M3 BaxHEHIMX 3amad oOydeHHs B CpedHeH IIKoJie SBJISIETCS MOJrOTOBKA
00y4aromuxcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOODPY JKM3HEHHOT'O M Mpo(deccnoHalIbHOTO
nytu. O0yJaromuecs JOHKHBI HAYyYUThCS CAMOCTOATEIBHO CTaBUTh LIEJIH U ONPENENIATh MYTH UX
JOCTHKEHUSI, UCIOJIBb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JESTENbHOCTH, KOTOpBIM Oyaer
CIOCOOCTBOBaTh YCIEIIHOMY MOCTYIUIGHHIO M OOY4eHHI0 B MNpo(UIBHOM BY3€, BHIOOpPY
npodeccuu, TOCTHKEHUIO KETAEMBIX Pe3yJIbTaTOB B IpoQecCuoHanbHOM chepe.

CoryiacHO 00pa30BaTeNbHOMY CTAHAAPTY 21A6HbIE Yeu CPEIHETO 00Iero 0Opa3oBaHuUs:

1. dbopMUpOBaHHE [EJIOCTHOTO TIPEJCTABICHUS O MHpPE, OCHOBAaHHOTO Ha
PUOOPETEHHBIX 3HAHUAX, YMEHHUAX U CIIOCO0aX NesTeNbHOCTH;

2. NpHOOpEeTEeHNE OMbITa PA3HOOOPA3HON NEATENHHOCTH, OMNbITA TO3HAHHS U
CaMOIIO3HAHWS;

3. NOJArOTOBKA K OCYIIECTBICHMIO OCO3HAHHOTO BBIOOpAa WHAMBHUIYaTbHOM
o0pasoBarenbHON WiIH MPOodheCcCHOHATBFHON TPACKTOPHUH.



Bonpmioit  Bkimag B IOCTHKEHHME OSTHX LeJeid cpeaHero obmero o0pa3oBaHUsS
BHOCHT UZYUEHUE XUMUU HA Y2/IYOIeHHOM YPOBHE, KOTOPOE HPU3BAHO 0becheuums.

e (opmupoBaHMEe CHCTEMBl XHUMHYECKMX 3HAHMM KaK KOMIIOHEHTa HE TOJbKO
€CTECTBEHHOHAYyYHOU KapTUHbI MHPa, HO U HAyYHOM KapTUHBI MUPAa;

e pa3BUTHE JIMYHOCTH OOYYarOIIMXCS, UX MHTEUIEKTyaJlbHOE M  HPaBCTBEHHOE
COBEpPILECHCTBOBAaHME, (OPMHUPOBAHME y HHUX TyMAaHHUCTUYECKHX OTHOIIEHUH HKOJIOTHYECKU
1eJIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOU JACSITENbHOCTH;

e BBIPA0OTKY Yy OOydYaromMXcsi MOHMUMaHHs OOIIECTBEHHON NOTPEOHOCTH B Pa3BUTUU
XMMHH, a TaKke (popMUpOBaHHE Y HUX OTHOIICHUS K XUMHH KaK BO3MOXKHON o0jacTu Oymyluei
npoecCuoHaNBHOM EATEeIbHOCTH WM JAEATEIbHOCTH, B KOTOPOH XMMHUYECKHUE 3HAHHUS UMEIOT
npopMIMPYIOIINN CTATYC;

e (hopmHpoBaHNE HABBIKOB 3KCIEPUMEHTAIILHOM M MCCIIEIOBATEIbCKON NeATeIbHOCTH,
YCIICIIHOTO Y4aCTHsl B MyOIMYHOM IPEACTABICHUHN PE3yIbTaTOB TAKOH EATEIbHOCTH;

e BO3MOXXHOCTb YYacCTHUsl B XMMHUECKUX OJIMMIINA/IAX PA3JIMYHBIX YPOBHEW B COOTBETCTBUU
C JKeJIaeMbIMHU Pe3yJbTaTaMH U aJIeKBATHOM OIIEHKOW COOCTBEHHBIX BO3MOYKHOCTEIA;

e (bopmupoBaHNEe yMEHHI 0€30macHOrO OOpalleHUs C BEIIECTBAMH, HCIIOJIB3yeMBIMH B
OBITY U IPOU3BOJICTBEHHOM cdepe;

e YMEHHE OOBSICHATH OOBEKTHl M TPOIECCHl OKPYXKAIOUIEH Ccpenbl — MPUPOTHOM,
COLIMAJIbHOM, KYJIbTYPHOM, TEXHUYECKOH, - UCIIOJIb3YS JJI TOr0 XUMUYECKHUE 3HAHUS,

e MOHMMAaHHE IIEHHOCTH XWMHYECKOTO SI3bIKa, BHIPAKEHHOTO B BEpOAIbHON M 3HAKOBOM
dopMax, Kak COCTaBHOW 4YacTH pPEYEBOM KYyJIbTYpbl COBPEMEHHOI'O CIIELMAIMCTAa BBICOKOU
KBTI (DUKALIMH.

OO0mas xapakTepuCcTHKA y4e0HOIr0 Kypca

OcoOeHHOCTH COJIep)KaHUsl YIIIYOJIGHHOTO OOy4YeHWs XHMHUU B CpPEIHEH IIKOJe
o0ycJOBIeHbl CHeun(UKON XHWMUM Kak HayKM M TOCTaBIeHHBIMH IensiMH. OCHOBHOMN
COJIep)KaTeNbHON 3aJauell XUMUHU SBISIOTCS H3YYEHHE COCTaBa M CTPOEHHUS BEIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOCHMs, IOJIY4YEHHE BEIIECTB C 3aJaHHBIMH CBONCTBaMH,
HCCJIEIOBAHNE 3aKOHOMEPHOCTEM XMMHMYECKMX PEaKkIMil M IyTeld YNpaBICHUS WMH B LEISAX
NOJYy4EeHUs HYKHBIX OOIIECTBY BEIECTB, MaTepuaioB, sHepruu. [lostomy B paboueit
IporpaMMe Mo XMMHUH HallUIM OTPaKEHHE OCHOBHBIE CO/IepP KAaTEIbHbIE TUHUU:

 «BemecTBo» - 3HaHUS O COCTaBE W CTPOEHUU BEILIECTB, X BAKHEUIINX (PUINUYECKUX U
XHUMUYECKHX CBOMCTBAX, OMOJIOTMYECKOM JICHCTBUY;

o «XUMHYECKasl peaKus» - 3HaHUs 00 YCJIOBHUSAX, B KOTOPBIX MPOSBISAIOTCS XUMUYECKHE
CBOMCTBA BEIECTB, CMIOCO0aX YIMpPaBIeHHUsI XUMUUYECKHUMHU MPOLieccaMH;

o «[IpumeHeHre BEeUeCTBY» - 3HAHUSI U OMBIT MPAKTUUYECKON EATEIbHOCTH C BEUIECTBAMH,
KOTOpbIe Hanboyiee 4acTo ymoTpeOssitoTcs B MOBCEIHEBHOW JKM3HHU, IIMPOKO HCIOIB3YIOTCA B
MIPOMBIIIJIEHHOCTH, CETLCKOM XO035HCTBE, HA TPAHCIIOPTE;

o «llonydyeHue BemIeCTB» - 3aKOHOMEPHOCTH OpraHU3aluud U  (QYHKIUOHUPOBAHUS
BaXHEMIINX XUMUYECKUX ITPOU3BO/ICTB;

o «SI3BIK XUMHU» - CUCTEMAa BaXHEHIIMX MOHATUN XUMUU M TEPMHHOB, B KOTOPBIX OHH
OIKCBIBAIOTCS, HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB, T.€. MX Ha3BaHUsA (B TOM 4YHCIE U
TPUBHAJIbHBIE), XUMHUYECKHE (POPMYIIbI U YPaBHEHHMSI, a TAK)Ke IIpaBHiia IepeBoaa HHpopmanuu ¢
€CTECTBEHHOTO sI3bIKa Ha SI3bIK XMMHUU U 00paTHO;

o «KKonuuecTBEHHbIE OTHOUIEHMS» - CHUCTEMA pAacUeTHBIX YMEHHMH M HaBBIKOB IUIA
XapaKTepUCTUKU B3aMMOCBS3H KaUECTBEHHON U KOJIMYECTBEHHON CTOPOH XUMUYECKHX 0OBEKTOB
(BelecTB, MaTepHAalIOB U MPOIECCOB);

e «Teopuss M TpakTHUKa» - B3aUMOCBSI3b TEOPETUYECKUX 3HAHUH U XHUMHUYECKOTO
IKCIEPUMEHTA, KaK KPUTEPUS HCTUHHOCTU U UCTOYHHKA ITO3HAHUS.

MecTto npeamera B yueOHOM ILIaHe.



@enepanbHblii  TOCYJapCTBEHHBI  00pa30BaTENIbHBIA  CTaHAAPT  MpelyCMaTpUBAET
U3y4YeHHE Kypca XHMMHU B CpeJHEH IIKOJe KaK COCTaBHOM YacTH MpEeAMETHON o00yacTu
«EcTecTBeHHOHAYYHBIE TIPEIMETHDY.

B basucHom yueOHOM I1aHe cpelHel IIKOJbl XUMHUS BKJIOYeHa B pazzien «CoaepkaHue,
dbopMupyeMoe ydaCTHHKaMU 0Opa3oBaTelIbHOTO Tporeccay. JlaHHas pabouas mporpamma
npelHa3HayeHa Jisl 00y4arouxcs, KOTOpble BRIOpAIu XUMHUIO ISl U3YUCHHs Ha YIIIyOJIEHHOM
YpPOBHE.

Ota nmporpamma Mo XUMHH JIJIsl CpeHEro o0IIero oopa3oBaHus Ha yriIyOJIEHHOM YPOBHE
cocTaBlieHa U3 pacyera 3 daca B Henenro B o0beme 104 yaeOHbIX yacoB. M3yueHue 3Toro Kypca
JTaeT BO3MOXKHOCTbH BBIITYCKHUKY CpeIHEH MIKOJbI yenemHo caatk EI'D mo xumuu kak mpenmMera
0 BBIOODY.

Pe3ysabTaTrhl 0cBOEHUs Kypca.

JleaTenbHOCTh yYUTENs B OOYYEHUH XUMHUH B CPEJHEH HIKOJIe JOJDKHA ObITh HalpaBieHa
Ha JIOCTIKEHHE 00YUYaAIOIUMUCS CIEAYIONUIUX JIHYHOCHHBIX Pe3)/IbmAamog.

-B  I[ICHHOCTHO-OPUEHTAIMOHHOW  cepe - ocozHanue POCCUHUCKONH  TpakIaHCKOM
UJCHTUYHOCTH, MATPUOTHU3MA, YYBCTBA TOPJIOCTH 32 POCCUICKYI0 XUMHUYECKYIO HAYKY;
- B TpyAoBOil cdepe —2omoéHocmb K  OCO3HAHHOMY  BBIOOpY  JajbHEUIIEH

00pa3oBaTeNbHON TPACKTOPHUH B BBICHICH IIKOJE, TAE XUMHUS SIBISETCA MNPOPMIUPYIOLIEH
JUCITUILINHOM;

- B I03HABATEIbHON (KOTHUTUBHOM, MHTEIJIEKTYalbHOW) chepe — ymeHue ynpaBisiTh CBOCH
MIO3HABATEJIbHON JI€ATEIbHOCTBIO, 20MOBHOCHb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM 4YHCIIE
camM000pa3oBaHuIo, HA TMPOTSHKEHUU BCEH KH3HU; CO3HATEIHLHOE OTHOLICHHE K HETPEPHIBHOMY
00pa30BaHMUIO KaK YCIOBUIO YCHEIIHOW MpOo(ecCHOHaIbHON M OOIIECTBEHHON NEATEeTbHOCTH;
dbopMUpOBaHNE HABBIKOB 3KCIIEPUMEHTAIILHON U HUCCIIEI0BATENbCKON JAESITEIbHOCTH; Y4acTHE B
nyOJIMYHOM NPEJCTaBICHUM PE3YJIbTaTOB CaMOCTOSATEIbHOW I103HABATEIbHOM AESATEIbHOCTH;
ydacTue B MPOQPWIBHBIX OJUMIIHMANAX pPA3IUYHBIX YPOBHEH B COOTBETCTBUU C JKEIAEMBIMHU
pe3yJibTaTaMU U aICKBATHON CaMOOIEHKOI;

- B chepe cOepexeHHs] 310pOBbsl — NPUHATHE M pealu3alus LEHHOCTeH 310pOBOrO U
Oe3omacHOro o0Opasza JKU3HHM, HENpUSATHE BPEAHBIX NPUBBIYEK (KypeHMs, YHNOTpeOsieHus
AJKOT0JIsl, HAPKOTHUKOB) HA OCHOBE 3HAHUU O CBOMCTBaX HAPKOJOTMUECKHX U HAPKOTUYECKUX
BEIIECTB; COOJIIOJIEHUE TMpaBWI TEXHUKM O€30macHOCTH Mpu paboTe C  BellecTBaMH,
MaTepHajaMM U polieccaMy B yueOHOM (Hay4HOIl) 1abopaTopuu U Ha MPOU3BOCTBE.

Memanpeomemnuvle pe3ynbmamosl 0C80EHUA 6bINYCKHUKAMU CPeOHell WIKOIbl Kypca
xumuu:

- UCNONIL308AHUE YMEHUN M HABBIKOB PA3IMYHBIX BUJOB IO3HABATEIbHOW NEATEIbHOCTH,
NPUMEHEHHE OCHOBHBIX  METOJOB  TO3HaHHUS  (CHUCTEMHO-MH()DOPMAIIMOHHBIM  aHANU3,
HaOJI0/IeHNe, W3MepeHHue, IMPOBEIECHUE DKCIEPUMEHTa, MOJAEIMPOBAaHUE, HCCIEA0BaTEIbCKas
JeSITebHOCTD) JAJISl U3YUEeHHUS PA3IMUYHBIX CTOPOH OKpY’KaloIIel 1eHCTBUTEILHOCTH;

- 811a0€eHue OCHOBHBIMM HHTEJUIEKTYaJIbHBIMH ONepalusaMu: (OpMyIHpOBKa THMIIOTE3bI,
aHaJIu3 U CUHTE3, CPAaBHEHUE U CUCTEMAaTHU3allus, BbISBIICHUE TPUUUHHO-CIIEICTBEHHBIX CBSI3€U U
MOMCK aHAJIOTOB;

- no3uanue 0ObEKTOB OKPYXKAOIEro MUpa OT OOIIEero yepe3 0COOEHHOE K eTUHUYHOMY

- yMeHue TeHEpUPOBATh UACH U ONIPEACIATh CPEJCTBA, HEOOXOAUMBIE JUIsl UX pean3aluy;

- YMeHue OTIPeIeTATh LeIH U 3374yl IeTeIbHOCTH, BBIOMPATh CPEJICTBA peau3alliy Lelu
Y TIPUMEHSATH UX Ha TPAKTHKE;

- UCNONIb308aHUe PA3TUYHBIX HCTOYHUKOB JUIA TOJIYYEHHUS XUMHUECKOW HH(OpMAaIuH,
MOHMMAaHHE 3aBUCUMOCTU coOepX aHus W (QOpMbl TpeAcTaBieHus HHPOpMalMM OT Ienei
KOMMYHHKAITIH U aJpecaTa;

- yMeHue POAYKTUBHO OOIIAThCS M B3aMMOJEWCTBOBAaTH B IIPOIECCE COBMECTHOM
NESTEIIbHOCTH, YYUTHIBATh T[O3UIMU JIPYTMX YYaCTHUKOB JEATEIBHOCTH, 3((HEKTHBHO
paspeniaTh KOH()IUKTHI,



- 20MOBHOCMb U CIIOCOOHOCTH K CaMOCTOSITENIbHON WH(OPMAIMOHHO-TTO3HABATEIILHON
NeSATEeILHOCTH, BKJIIOYAs YMEHHE OPHUEHTHUPOBATHCS B PA3JIMUHBIX HCTOYHHKAX HH(POPMAIIHH,
KPUTHYECKH OIICHHBATh W HMHTEPIPETUPOBATH MHGOPMAIUIO, TMOIYYaeMYI0 U3 Pa3IMYHBIX
HCTOYHHKOB;

- yMeHue UCTIONIb30BaTh CPE/ICTBA MH(DOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIMA
(manee — UKT) B pemeHun KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AaIIMOHHBIX 3a7a4 C
COOII0ACHHEM TpeOoBaHUI 3PrOHOMUKH, TEXHUKHU Oe3omacHOCTH, TUTHCHBI,
pecypcocOepeKeHHUsI, MPABOBBIX M ATUYECKUX HOPM, HOpM MH(POPMAIIMOHHON 0€3011aCHOCTH;

- g1adeHue I3bIKOBBIMU CPEJICTBAMHM, B TOM YHCJIE U S3BIKOM XHMHH, - YMEHHE SICHO,
JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, UCII0JIb30BATh aJ€KBATHbIC A3bIKOBBIE CPEJICTBA,
B TOM YHCJIC U CHMBOJIbHBIC (XUMHUYECKUE 3HAKH, (DOPMYJIBI U YPABHECHHUS ).

Ilpeomemmuvimu pezyivmamamu U3y4eHus XUMUW Ha yIyOJ€HHOM YPOBHE Ha CTYIICHH
CpeIHEero o0mero 00pa3oBaHus SIBISIOTCS:

1) snanue (nonumanue) XapaxmepHvlX NPUBHAKOS BANCHETMUUX XUMUUECKUX NOHSMUIL
BEII[ECTBO, XMMHYECKUHN AIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHBIE U MOJICKYJISIPHbBIC
Macchl, MOH, HM30TOIIbI, XUMHYECKas CBs3b (KOBaJCHTHAs IOJSApHAS M HEMOJsApHAas, WOHHAsd,
MeTaJuIMuecKasi, BOJOPOAHAs), AIEKTPOOTPHUIIATEIILHOCTD, aJUIOTPOMHUS, BaJECHTHOCTh, CTEIEHb
OKHCJICHUS, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00beM, BElIECTBA MOHHOTO, MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO CTPOEHHUSI, PACTBOPHI, SJIEKTPOJUTHI U HEIIEKTPOJIHTHI, dJIEKTPOJTUTHIECKAS
JMCCOLMAIs, TUJIPOJIU3, OKHUCIUTEIb U BOCCTAHOBHUTEIb, OKHUCICHHE W BOCCTaHOBJICHHUE,
AJIEKTPOJIN3, CKOPOCTh XHUMHUYECKOM pEaKIMW, KaTajJu3aTopbl M KaTalau3, OOpaTUMOCTh
XUMUYECKUX PEaKIMi, XUMHYECKOEC PAaBHOBECHE, CMCIICHHE pPaBHOBECHS, TEIJIOBOW 3(dekT
peakiuu, YrJIepOAHBIA CKeneT, (YHKIMOHAIbHAS Tpymma, wu3oMmepus (CTPyKTypHas W
MPOCTPAHCTBEHHAS) M TOMOJIOTHS, OCHOBHBIC THIBI (COCAMHEHUS, PA3IOKCHHUS, 3aMCIICHUS,
obmeHa), BUIbl (TUIPUPOBAHUS U JACTUIPUPOBAHMS, THApPATALMA M  JErHApaTalluu,
MOJIMMEPU3ALUU U JENOJMMEPU3ALNY, MOJTUKOHACHCAUA U U30MEpU3aluH, KaTaJuTUIECKUE U
HEKATAIUTUYECKHE, TOMOTEHHBIE M TETEPOTCHHbIE) M Pa3sHOBUAHOCTU ((hepMeHTaTUBHBIE,
ropeHus, aTepupuKalny, KpeKuHra, pu)OpMHUHTa) peakliuii B HEOPraHUIECKOW U OpraHU4IeCcKOn
XHUMUHU, TTOJIUMEPHI, OUOJTOTUYECKN aKTUBHBIE COSTUHEHNS,

2) eblsiGlIeHUE 63AUMOCEA3U XUMUHLECKUX NOHAMUL Ui OOBSICHEHUS COCTaBa, CTPOCHHS,
CBOMCTB OTACIBHBIX XUMUYECCKUX OOBEKTOB U SIBJICHHIA;

3) npumenenue OCHOBHLIX NONONCEHUU XUMUYECKUX Meopull: TEOPUH CTPOCHUS aToMa W
XAMHYECKOM cBsi3M, llepuommueckoro 3akoHa U Ileprognyeckol CHUCTEMBI XUMHYECKHX
sanemenToB /. 1. MenzaeneeBa, TEOpUU 3JIEKTPOIUTUUECKON AMCCOLMALNH, TIPOTOHHON TEOPUH,
TEOPHUH CTPOCHUSI OPTaHUYECKUX COCTUHEHUM, 3aKOHOMEPHOCTEH XMMHYECKOW KUHETUKH — JIJIs
aHaJIM3a COCTaBa, CTPOEHHUS U CBOMCTB BEIIECTB U MPOTEKAHUSI XUMUUYECKHUX PEaKIIHil;

4) ymenue  knaccuguyuposames HEOPraHMUECKUE W OPraHWYECKHE  BEIIECTBA IO
pa3IMYHBIM OCHOBAHUSIM;

5) yemanoenenue 63AUMOCEs3eU MEKIY COCTaBOM, CTPOCHHEM, CBOICTBaMH,
MPaKTUYECKUM MPUMEHEHUEM U TIOJYUEHUEM BaKHEHIINX BEILIECTB;

6) snanue ocHo6 Xxumuueckou HoMmeHKIamypsl (TPUBHAILHOW W  MEXIYHAPOJIHON) U
YMEHHE Ha3BaTh HEOPraHUYECKHE U OPTraHMYECKUEe COeTUHEHUS IO (hopMylie U Hao0OopoT;

7) onpedenenue: BaIEHTHOCTH, CTENCHH OKHCICHHS XHMHYCCKHX DJIEMEHTOB, 3apsiioB
MOHOB; BHMJIOB XHMHMUYECKHX CBS3€H B COEJUHEHUAX U THUIOB KPUCTAUIMYECKUX PEIIETOK;
MPOCTPAHCTBEHHOTO CTPOEHUS MOJICKYJI, THIA THUAPOJIM3a M XapakTepa Cpeapl BOIHBIX
pacTBOpPOB  COJIEHM; OKHUCIUTEAS M BOCCTAHOBUTENS; OKHUCIEHUS M  BOCCTAHOBJICHUS;
MPUHAJISKHOCTH BEMIECTB K Pa3IMYHBIM KjaccaM HEOPTraHWYECKUX ¢ OPTraHUYeCKHX
COEIMHEHUI; TOMOJIOTOB ¥ U30MEPOB; TUIIOB, BUAOB U PA3HOBUJIHOCTEN XUMUYECKUX PEAKIIMl B
HEOPraHWYECKOW M OPraHUYeCKON XUMUHU

8) ymenue xapaxmepuzoseamu: s-, P- 1 0-37€MEHTHI TI0 MX MONOXKEHUIO B [leproanueckoit
cucreme /.M. MenneneeBa; oOnme XMMHUUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB — METAJIOB U



HEMETAJIOB; XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX U OPraHUYECKHUX
COEIMHEHUH B IJIaHE 00I1ero, 0COOEHHOTO U €IMHUYHOTO;

9) oOvsicHenue: 3aBUCIMOCTH  CBOMCTB XMMHYECKHX JJIEMCHTOB M HMX COCJHUHEHHH OT
nosioxkeHus: sneMenta B Ilepuonnueckoin cucreme [[.M. MeHnneneeBa; npupoabl XUMUYECKOH
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJUIMUECKOH, BOJOPOIHON); 3aBUCHUMOCTH CBOMCTB
HEOPraHWYECKUX U OPraHMYECKUX BELIECTB OT UX COCTaBa U CTPOEHUS; CYLIIHOCTH MU3YYEHHBIX
BUJOB XUMHUYECKUX PEAKIH: DIEKTPOJUTHUYECKOW JUCCOIMAIMM, WOHHOTO OOMeHa,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX;, BIMSHUS Pa3UYHbIX (PAKTOPOB HA CKOPOCTh XHMMHUYECKOMN
peaKuy U Ha CMELIEHUE XUMHUYECKOIO PABHOBECHS; MEXAaHU3MOB IIPOTEKAHUS PEAKIIMN MEXay
OpraHNYECKUMH M HEOPTaHUYECKUMU BELIECTBAMUY;

10) ymeHue: COCTaBJISITH YpPaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUN C
MOMOIIbI0 METO/Ia 3JEKTPOHHOTO OajlaHca; MPOBOAMUTH PacyeThl MO0 XUMUYECKUM (popmyrnam u
YpaBHEHHSIM; IPOBOIUTH XUMUYECKUI IKCIIEPUMEHT (J1a00paTOpPHBIE U MPaKTHYECKUE paboThI) ¢
coOnrofeHreM TpeOOBaHHMI K TMpaBHJIaM TEXHHKH O€30MacHOCTH MpU pabdoTe B XUMHUYECKOM
kabuHete (;1aboparopun).

COJEPXAHUE KYPCA

¥Yri1y0/1eHHbIH YPOBEHb.

10 xknace

B nepgoii yactu kypca 10 kmacca, mociie BBEACHHUS OCHOBHBIX MOHATUM OPTaHHUYECKOU
XUMHUM W TOBTOPEHHUS DIEKTPOHHOTO CTPOCHHUs aroMa yriepoga (pasaen «Baemenuey),
paccMaTpuBaeTCsl CTPOCHHE W KIIACCH(HKAIMS OPraHMYECKHX COCIWHEHHH, TEOPETHYECKYIO
OCHOBY KOTOpPOM COCTaBIISIET COBPEMEHHAs TEOPUSI XUMHUYECKOI'O CTPOEHHUSI C HEKOTOPBIMHU
AJIEMEHTaMH IEKTPOHHON TEOPHUH U CTEPEOXUMHH. JIOrM4eCKUM ITPOIOJKEHUEM BEAYILEH NIeH
0 B3aUMOCBSI3U BEIIECTB (COCTaB-CTPOSCHUE-CBOMCTBA) SIBISIETCA TeMa «XHMMUYECKUE PEaKlud B
OpraHMYECKON XMMHM», KOTOpas 3HAKOMHUT Y4YalllUXCsl C KiacCUHUKaluuedl peakuuil v naer
IIPEJICTABICHUE O HEKOTOPBIX MEXaHU3Max HUX MNpoTekaHus. [lomydeHHBIE B NEpPBBIX TeMax
TEOPETUYECKHE 3HAHUS Yy4yalluXcsd 3aTeM 3aKperuiiioTcs M pa3BUBAIOTCS Ha Oorarom
(dakTHUeCKOM ~ MaTepuale XUMHM  KJacCOB  OPraHMYeCKMX  COEAMHEHUH  KOTOpble
paccMaTpuBaIOTCS B TOPSAJKE YCIOXKHEHUS OT 0oyiee MPOCTHIX (YIJIEBOJOPOAOB) 0 Hauboiiee
CJIOKHBIX (OmomonumepoB). Takoe NOCTpoeHHE Kypca TO3BOJIAET YCHJIMTH JETyKTHBHBIN
MOJIXO0J K H3YYEHHIO OpPraHMYecKOM XHMHH, B MOJIHOM Mepe HCHOjib30BaTh B OOyYEeHUU
olnepanuuy MBIIUICHUS: aHaJAUu3 M CUHTE3, CPaBHEHME W AaHAJIOTUIO, CHCTEMAaTH3alUI0 U
00o011eHue.

OPI'TAHMYECKAA XMMHA. 10 knace

BBenenue. [Ipeqver opranmdeckoit xumun. OCOOCHHOCTH CTPOCHHSI M CBOMCTB
OpPraHMYECKUX COECIUHEHMH. 3HAYE€HUE U POJIb OPraHUYECKOW XMMHUHM B CUCTEME €CTECTBEHHBIX
HayK U B )KU3HU OOLIECTBA.

[IpennocelIku co3JaHus TEOPUU CTPOCHHUS: TEOPUS PATUKAIOB M TEOPHs TUIIOB, pPaOOTHI A.
Kekyne, D. ®pankmanma u A.M. ByrnepoBa, che3m Bpadyeil W €CTECTBOUCIBITATENICH B T.
[Hnefiepe. OCHOBHBIE TIOJOXKEHUS TEOPUU CTPOECHUS OpPraHMYECKHUX coeluHeHud A.M.
bytnepoBa. Xumuueckoe CTpOeHHE W CBOMCTBa OpraHMYECKUX BemiecTB. l3omepus Ha
npuMepe H-0yTaHa U U300yTaHa.

DnexkTpoHHOE 00JaKo M opOHuTanb, UX (OPMBI: S- U P-. DIJIEKTPOHHBIE U 3JIEKTPOHHO-
rpapuueckue (GopMysabl aToMa YIJepoJa B HOPMAJIBHOM M BO30YXKJIEHHOM COCTOSIHHUSIX.
KoBanentnas xumuueckas CBsi3b M €€ pa3HOBUAHOCTU: G- U m-. OOpazoBanue monekyn Ho,
Cly, N2, HCI, H,0, NH3, CH4, C;H,. obpa3oBanue noHOB NH," u H;O". CpaBHeHHE OOMEHHOTO
U JIOHOPHO-aKIIEITOPHOTO MEXaHNW3MOB 00pa30BaHUs KOBAJIEHTHOM CBSI3U.

[lepBoe BajieHTHOE COCTOSHHE — SP -THOpUAM3ALUS — HAa NpHUMEpe MOJIEKYyJIbl METaHa U
JPYTUX anKkaHoB. BTOpoe BaIeHTHOE COCTOSHHE — SP°-THOPHIM3AINS — Ha TIPUMEPE MOJICKYIIBI
TUeHA. TpeThe BAJIEHTHOE COCTOSHHUE — SP-TUOpUAM3ALMS — Ha TpPUMEpPe MOJICKYJIbI
anerusieHa. ['eomeTprs MOJIEKYJT 3THX BELIECTB U XapaKTEPUCTUKA BUJIOB KOBAJEHTHOM CBSI3U B
HUX.



JdemoncTpanuu. Koyuiekiuss OpraHMuecKuX BEIIECTB, MAaTEpPUAIOB U M3JCIUM U3 HHUX.
Monenu monekyn CHy mu CH30H; CioH,, CoHy, CsHg; #-OyTana u nzoOyrana. B3aumopeiicteue
HATpUsS C JTAHOJIOM W OTCYTCTBUE B3aMMOJCHCTBHS C IUAITHIOBBIM dupom. Kosmekmus
MOJIMMEPOB, MIPUPOIHBIX U CHHTETHUECKUX KaydyKOB, JIEKAPCTBEHHBIX IPENapaToB, KpacUTeNeH.
[IapoctepskHeBbie 1 00beMHBIE MoJenu Mojekyn Hp, Cla, Na, HoO, CHy. IllapoctepxHeBbie u
o0semubie Monenu CHy, CoHy4, CoHo.

CrtpoeHue n kaaccupukanusa OpraHudecKux coeInHeHn

Knaccudukanus opraHMyecKuX BEHIECTB IO CTPOEHUIO  YIIIEPOJHOTO  CKeJeTa:
alMKJINYecKue (aJKaHbl, aJIKCHbI, AJKHHBI, aJKaJWEHBI), KapOOUMKINUECKUE (IIUKIOAIKAHBI U
apeHbl) u  rerepouukinyeckue. Kiaccudukanuss — OpraHM4ecKMX — COCIUHEHHH 1O
(YHKIIMOHATBHBIM TPYIIIaM: CIOHUPTHL, (DEHONBI, TPOCThIE A(UPHI, aTbACTUABI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CJIOKHBIE A(UPBHIL.

Homenxknarypa panuonansHas u UIOIIAK (IUPAC). Ilpunuunsl oOpa3zoBaHusl Ha3BaHUN
oprannyeckux coeauHenuii no HMIOITAK: 3amemieHusi, poaoOHayaldbHOM CTPYKTYpHI,
CTapIIMHCTBA XapaKTEPUCTUUECKHUX TPYIIII.

CTpykTypHas H30MEpHs M €€ BHUIbl: H30MEPHsl «YIJIEPOJHOTO CKEJeTa», H30MEepHs
MOJIOKEHUS (KpaTHOW CBSI3M HW  (YHKIIMOHAIBHOW TPYNIBI), MEXKKIACCOBas H30MEPHSI.
[TpocTpaHcTBEeHHAs U30MEPUS U €€ BUJIBL: TeOMETpUYEeCKas U ONTHYECKasl.

JdemoncTpauuu. O0pa3ipl  MPEACTABUTENCH  Pa3UYHBIX  KJIACCOB  OPTraHUYECKUX
COEIMHEHUI M IIapOCTep>KHEBble WM OOBEMHBIE MOAENU UX Mojekyn. Tabnumsl «HasBanue
AJKaHOB M AQJKWIBHBIX 3aMecTuTeNiein» M «OCHOBHBIE KJIACCHI OPTaHUYECKUX COCIMHECHHI.
Monenu MONeKy M30MEPOB Pa3HBIX BUJIOB H30MEPHUHU.

JlabopaTopHble onbIThI. 3roToBienne Mozaeneil MoOJIEKysl BEIIECTB — IpEACTaBUTEIEH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX COCTUHEHHI.

Peaknuu opranuveckux coeuHeHN I

[lonsitue o peakumsx 3amenieHus. [‘ajoreHMpoBaHHE aJKAaHOB W APEHOB, UIEIOYHOU
TU/IPOJIN3 TaJIOT€HATKAHOB.

[lonssTue o peakuusx nOpucOoeaUuHEHUd. [uapupoBaHue, THUIPOTaIOr€HUPOBAHUE,
rajioreHupoBanue. Peakuuu nmonumepusaiy U MOJIUKOHICHCAIINH.

[TonsTHe o peaknusX OTIIEIUICHUS (IMUMUHUPOBaHUS). JleruapupoBaHue allKaHOB.
Heruapatauust cnuptoB. [leruapoxiopupoBaHue Ha mOpuMmepe TraioreHainkaHoB. [lonsTue o
KPEKHHTI€ aJIKaHOB U JICMIOJIMMEPU3AI[UU TTOJIMMEPOB.

Peakunu nzomepuzanmm.

[Tonstne o wHykneodpune wu osaextpodune. Krmaccudukamus peaknuii mno TUMy
pearupyromux 4acTull] (HyKJIeo(puiIbHbIe U dIEKTPOPUIBHBIC) U IPUHIIUITY U3MEHEHHUS COCTaBa
MOJIEKYJibl. B3auMHOE BIUsiHHE aTOMOB B MOJIEKYJIAX OpraHUYeCKUX BelecTB. IHIyKTUBHBIA U
Me3oMepHbIi 3 dexTrl. [IpaBuno MapkoBHUKOBA.

Pacuernble 3agaum. Beluncnenue BbIXOJa MNPOAYKTa pPEAKUUH OT TEOPETHUYECKHU
BO3MOKHOTO. KOMOMHHpOBaHHBIE 3aa49H.

JemoncTpanum. B3ppiB cmecn MeraHa ¢ xiopom. OOecuBeunBaHue OpPOMHON BOJIBI
3THIIEHOM U anetwieHoM. [lomydyenue ¢eHondopManbAeTHAHON CMOJIBI U TOJUMEpA.
Henonumepusanus nonudtuieHa. [lonydenune stunena u3 sranona. Kpekunr kepocuna. B3pbis
rpemydero rasza. ['opeHne MeTaHa WIM MPONaH-OyTaHOBOW cMecH (M3 Ta30BOM 3a)KWUTAJIKH).
B3pbIB cMecu MeTaHa WiH MPornaH-0yTaHOBOW CMECH ¢ KHCIIOPOIOM (BO3IyXOM).

YraeBoaopoasl

A 71 x a H bl. ['oMonorudeckuii psg u obmas dopmyna ankaHoB. CTpOEHHE MOJIEKYIIBI
MeTaHa M JpYyrux ankaHoB. M3omepust ankaHoB. AykaHbl B ipupoje. [IpoMpIuieHHBIE CTIOCOOBI
MONTyYeHUs: KPEKUHT alkaHoB, (pakuuoHHas meperoHka HedTu. JlabopaTopHbie CIOCOOBI
MOJIy4YeHUsl aJIKaHOB: CcUHTEe3 Blopua, IekapOOKCUIMpOBaHUE cCOJe KapOOHOBBIX KHUCIOT,
TUAPONN3 KapOuaa amoMuHus. Peakiuu 3amemnienus. ['opeHre ankaHOB B Pa3IMYHBIX YCIOBUSX.
TepMuueckoe paznoxeHnue ankaHoB. 3omepuzanusa ankaHoB. [I[pumenenue ankanoB. MexaHusm
peakuuy paguKaIbHOTO 3aMElIeHus, ero craauu. [IpakThyeckoe HCHOJIb30BaHUE 3HAHUE O



MexaHu3Me (CBOOOHOPAIUKAIBHOM) pEakIfii B MpaBUaxX TEXHUKU 0€30IacHOCTH B OBITY U Ha
MIPOU3BO/JICTBE.

A 1 k e H bl. ['oMonornueckuii psg u obmas dopmyna ankeHoB. CTPOCHHUE MOJIEKYIbI
STWJIEHa U JIpyruX ankeHoB. M3omepus anKkeHOB: CTPYKTYpHAass M MPOCTPAHCTBEHHAS.
Homenknarypa u ¢usnyeckune cBoiicTBa ajakeHOB. [lomydeHne STHICHOBBIX YIIIEBOJOPOIOB U3
aJIKaHOB, TaJOre€HAIKaHOB, crUpToB. IloHsTne 00 mHmyktuBHOM (+I) 3ddekre Ha mMpumepe
MOJIEKYJIbl IIporeHa. Peakuuu mnpucoequHeHus (TajloreHHMpoBaHHUE, TUIAPOTraJOreHUpPOBaHUE,
rujpaTanus, ruapupoBanue). Peakiuu okuclieHuss U MOJMMEpU3aluu ankeHoB. [Ipumenenue
QJIKEHOB Ha OCHOBE UX CBOMCTB. MeXaHM3M peakiiy IEKTPOPUIBHOTO 3aMEIICHUS K alTKEHAM.

A 1 kK u H bl. ['oMonornueckuii psaa ankuHoB. O6mas Gopmyna. CTpoeHHE MOJIEKYJIbI
aleTwieHa M Jpyrux aikuHoB. M3omepus ankuHoB. HoMeHknartypa aneTHJIEHOBBIX
yriaeBonopoaoB. IlonydyeHue anKkWHOB: METaHOBBIH U KapOWAHBIM crnocoObl. duszmueckue
CBOMCTBa aJKMHOB. Peakuuy NpUCOEIMHEHUS: TaJOr€HUpPOBaHME, THIPOraJOr€HUPOBAHUE,
ruapatanus  (peakuusi KydepoBa), rumpupoBanHue. Tpumepusanus aneTuieHa B OEH30IL
Oxucnenue ankuHoB. OcoOble CBOMCTBA TEPMUHAIIBHBIX AJIKMHOB. [IprMeHeHne alKuHOB.

A nxkanwueHs. Obmas dopmyna ankagueHoB. Ctpoenue monekyi. Mzomepus u
HOMEHKJIaTypa ajkaaueHoB. Dusnueckue CBOMCTBA. B3anmMHOe pacrosnoxeHue G-CBSA3EH B
MOJIEKYJIaX allkaJ[MEHOB: KyMYJIMPOBAaHHOE, COMpPsDKEHHOE, Hu30iupoBaHHOe. OCOOEHHOCTH
CTPOCHHUSI COINpPSIKEHHBIX aJIKaJME€HOB, MX mosydyeHue. [lomumepusanus ankaaueHOB.
HarypanbHblil M cuHTeTHMUecKMi Kaydyyku. Bynkanuszaums kayuyka. Pesuna. PaGorter C.B.
JlebeneBa. OcOOCHHOCTH pEAKIIUN MPUCOSAMHEHUS K aJIKaJuEeHaM C CONPSKEHHBIMU TT-CBS3SIMHU.

Il m x moank aH bl. [oMonornueckuii psin u obmias GopMmynia MUKIOATKAHOB.
Hanpsioxenune nuxia B C3Hg, CaHg 1 CsHio. Ilonyuenue u xumuueckue cBONCTBA HUKIIOAIKAHOB!
rOpeHue, paaukaiabHoe 3amenienre. OcoObie CBOMCTBA IMKIIONPOIIaHa, HUKIO0yTaHa.

A p e H bl benszon kak mnpexacraButenb apeHoB. CTpoeHHE MOJIEKyJbl OeH3oua.
Conpspxenue n-cBsizeil. Mzomepus 1 HOMEHKIaTypa apeHoB, UX MosydeHue. ['omonoru 6eH3ouna.
BausiHue G0KOBOW LenmM Ha 3JIEKTPOHHYIO IUIOTHOCTH CONPSKEHHOTO T-00JIaka B MOJIEKYJax
rOMOJIOTOB O€H30J71a Ha TMpuMepe Tojiyosna. XHUMHYECKHE CBOicTBa OeH3oma. Peakiuun
3aMeIIeHusl ¢ YydyacTueM OeH30ja: TaJOreHUpPOBaHUE, HHUTPOBAHUE U  AJKWJIMPOBAHHE.
[Ipumenenue OeH30ma U ero romoJsioroB. CpaBHEHHE PEAKIIMOHHOW CMOCOOHOCTH OeH30/Ma U
TOJIyoJla B peakuusax 3amelneHus. OpueHTHpyrolee AeMCTBUE METUIBHOW IPYIIBl B PEAKIMIX
3aMeleHus ¢ yyactueM toiiyona. Opuentantsl | u Il pona B peakuusix 3aMenieHUsIC y4acTueM
apeHoB. Peakiun no 60K0BOi Lieny aaKuIOeH3010B.

[IpuponHBe HCTOYHHUKHU YTJIeBOAODOAOB. HedpTh u ee npombiniuieHHas
nepepaboTka. @DpaklUMOHHAs MEPEeroHKa, TEPMUYECKUH W  KaTaIUTUYECKUH  KPEKUHT.
IIpupoaHsbIil ra3, ero cocTaB W MPAKTUYECKOE HCIoNb3oBaHne. KameHHbll yrons. KokcoBanue
KaMEHHOTO YIJisi. DKOJOTHUECKUE aCHEeKThl J0ObIUH, MepepaboTKH U UCMOIb30BAHUS TOJIE3HBIX
HCKOIIaeMbIX.

PacueTrnsble 3aaaun. HaxoxaeHue MosekyIsspHON (popMyIibl OpraHMueCKOro COeAMHEHUS
o Macce (00beMy) IpoAyKTOB cropanus. HaxoxxaeHue MoseKkysIsipHON GopMysibl BelecTBa 1o
€ro OTHOCHUTEIbHOW IUIOTHOCTM M  MAacCOBOM  J0J€ DJJEMEHTOB B  COEAUHEHMSX.
KoMmOuHHUpOBaHHBIE 3aa9H.

JdemoncTpanuu. [lonyyeHne mMeraHa W3 alerara HaTpus U MApPOKcHAa Hatpus. Moaenu
MOJIEKYJI aJKaHOB — MIapOCTEpKHEBble M OOBbeMHBbIE. ['OopeHHe MeTaHa, MponaH-OyTaHOBOM
cMecd, mapaguHa B YCJIOBHSAX M30BITKa W HEJOCTaTKa KHcIopoja. B3pbelB cMecH MeTaHa ¢
BO3ayxoM. OTHOIlIEHHE MeTaHa, MPOMaH-OyTaHOBOW cMmecHu, OeH3uHa, mapaduHa K OpOMHOMI
BOJE M pacTBOpPY IME€pMaHraHara Kajaus. B3pbIB cMecu MeTaHa M XJopa, WHUIMHPYEMBII
ocsemieHueM. Boccranornenune okcuaa menu (II) mapadunom.

[lapocTepkHeBble U OOBEMHBIE MOJEIU MOJEKYJI CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX
n30MepoB ankeHoB. OObEMHBIE MOJENM MOJIEKYJ ainkeHoB. [losyueHue sTeHa U3 3TaHOIA.



ObecrBeurnBanue 3TeHOM OpoMHO#M Bojbl. OOeclBeYMBAHHWE TEHOM pacTBOpa IEepMaHraHara
Kanus. ['openue 3TeHa.

[Tonydenue anerwieHa W3 KapOuma Kanblus. B3auMmoneiicTBue aneTwieHa ¢ OpOMHOMN
BOIOM. B3anMopelicTBue aneTwiieHa C paCTBOPOM II€pMaHraHarta Kanus. ['opeHHe aneTuieHa.
B3anmMopeiicTBre anieTueHa ¢ pacTBOPOM COJIM MeJu MU cepedpa.

Mogenu (mapocTepHeBble U 00BEMHBIE) MOJIEKYJ AJKaJUEHOB C Pa3IMYHBbIM B3aUMHbBIM
PaCIIOJI0KEHUEM TT-CBSI3EH.

[IlapocTep)kHEBBIE  MOZEIM  MOJIEKYJ  LHKIOAJIKAHOB W  alkeHoB. OTHoleHue
[IUKJIOreKCaHa K pacTBOPY IEPMaHraHarta Kajius 1 OpOMHOM BoOJe.

HlapocrepkHEeBbIE U 0ObEMHBIE MOAETH MOJIEKYJ O€H3071a U ero roMosioros. Pasznenenue ¢
MIOMOIIIBIO JICTUTENIbHOH BOPOHKHM CMecH OeH30J-BoJa. PacTBopeHne B OEH30J€ Pa3IMYHBIX
OpPraHMYECKHUX M HEOPraHMYECKHUX (HalpUMep, Cepbl) BEIECTB. DKCTParupoBaHUe KpacuTesel u
JIPYTHX BEHIECTB (HAMpuUMep, HojAa) OCH30JI0M W3 BOJHBIX pPacTBOpOB. ['opeHue OeH30IA.
OtHomenue OeH30ja K OpOMHOM Boje M pacTBOpy IepMaHrasara kanus. [lomyuyenue
HUTPOOEH3011a.

Komnekuust «IIpuponHble UCTOYHUMKHU YIIeBOLOPOAOB». CpaBHEHHME IPOLIECCOB T'OPEHUS
HepTH u mpupogHoro raza. OOpazoBanwe HE(QTIHONW IUIGHKM HA TIOBEPXHOCTH BOJIBI
Karanutnueckuit kpekuHr mnapagpuHa. PactBopeHue mnapaduHa B O€H3MHE U HCIApEeHE
pactBoputenss u3 cmecu. [lnaBneHwe mapadmHa W €ro OTHOIIEHHE K Boje (pacTBOpEHUE,
CpaBHEHHME IUIOTHOCTEW, cMauuBaHue). PazneneHne cmecn O€H3MH-BOJA C  IOMOILBIO
JIEIUTEIIBHOW BOPOHKHU.

JlaGopaTopHble onbIThI. M3roroBnenue napaguHUpOBaHHOM OyMmard, HCHbITAaHHE €€
CBOWCTB — OTHOUICHHE K Boje U xupaM. O6Hapyxenune HpO, caxxu, CO2 B mpoIyKTax rOpeHHs
cBeun. M3rotoBnenue mojenelt rajgoreHankaHoB. OOHapy)XeHUE HENpeNleNbHbIX COECIUHEHUN B
HedTenpoaykrax. O3HakomileHHe ¢ oOpa3mamMu  TOJMITHIEHA U MOJUIPONHJICHA.
PacniozHaBanmne 00pa31oB ajJKkaHOB U ankeHoB. OOHapykeHHe BOJbBI, CaXH M YTJIEKUCIOro ra3a B
NPOJYKTax TOPEHHs YIrieBoAopo/oB. M3roroBineHue Mojened alkMHOB U HUX H30MEPOB.
O3nakomiieHue ¢ kosekuen «Kayuayk u pesuna». O3HakomiieHHe ¢ (PU3MYECKUMH CBOMCTBaMU
OeHsona. N3rorosnenune 51 HCIIOJIb30BaHUE MIPOCTENIIETO npudopa JUTS
xpomarorpaduu. PacioznaBanue opraHmdeckux BemiecTB. OmnpezeneHHe KayeCTBEHHOTO
cocraBa mnapaduHa wiu OeH3ona. [lomydeHuwe areTusieHa U €ro OKHUCIEHHE pPacTBOPOM
KMnQO,4 unu GpomMHO# BOJOH.

Kuciopoacoaep:kamme coelMHeHUs

CnouprT s CocraB u kiaccudukanus couprtoB. M3omepus cnuproB (IOJIOKEHHE
TUIPOKCHIIBHBIX FPYII, MEKKIIACCOBasl, YTIEPOAHOTrO cKeneTa). Pu3nyeckue CBOMCTBA CIUPTOB,
UX TojydeHue. MexmomneKkyisspHas BOAOPOAHAs CBA3b. XHMMHMUYECKHE CBOMCTBA CIIMPTOB,
00yCIIOBJICHHbIE HAJIMYHEM B MOJIEKYJaX THUAPOKCHUIBHBIX TPYII: OOpa30BaHUE aJKOTOJISITOB,
B3aMMOJEHCTBUE C TaJOre€HOBOAOPOJAMH, MEXKMOJIEKYISIpHAas M  BHYTPUMOJEKYJspHas
Jeruapatanus, dTepuduKamms, OKHUCICHUE U JeTUIpupoBanHue cimupToB. OCOOCHHOCTH CBOWCTB
MHOIOaTOMHBIX cIUpTOB. KadecTBeHHas peakiuss Ha MHOTOAaTOMHBIE CIUPTHL. BaxHeilmue
MpeJICTaBUTENN CIUPTOB. PU3HONIOrHUECKOe ACUCTBUE METaHOJa U ATaHoda. AJIKOTOJHM3M, €ro
nocienctsus. [Ipopunaktuka ankoroausma.

® e H o 1 bl. DeHomn, ero ¢uznueckue CBOICTBa U MojiyueHHue. XMUMHUYECKHUE CBOMCTBa
¢denona kak GyHKIuUs ero crpoeHus. KucinotHsie cBoiicTBa. B3aumHoe BiusHUE aTOMOB U TPYIIT
B MOJIEKYyJaX OpraHMYecKHUX BellecTB Ha mnpumepe ¢eHona. Ilonmkonnaencanus ¢eHona c
dopmanpaerunom. KauecrBennas peakuus Ha ¢eHon. [Ipumenenme ¢enona. CpaBHeHue
KHUCJIOTHBIX CBOWCTB BEIIECTB, COJAEpKAIMX T'HAPOKCWIBHYIO TpPYIIy: BOAbI, OAHO- U
MHOT'0aTOMHBIX CITUPTOB, (heHoma. [IpruMeHeHne npou3BOIHBIX (heHoma.

Anpageruas U KeTo HBbl. CTpoeHHE MONEKYT aJIbAETHIOB U KETOHOB, HX U30MEpUs
U HoMeHkiarypa. OcoOEHHOCTH CTpPOEHHs KapOOHWIbHOW rpynmbl. Puzndyeckue CBOWMCTBA
dopmanbpaeruia u ero romojoros. OTaenbHbIE NPEACTABUTENN aANbJACTUIOB U KETOHOB.
XUMUYECKUE CBOWMCTBA albACTHUIOB, OOYCIOBJICHHBIC HAIMYUEM B MOJEKYJIe KapOOHUIHHOU



IpynIbsl aTOMOB (THAPUPOBAHME, OKUCIEHHE aMMMAYHBIMH DPAacTBOpaMHM OKcHIa cepedpa u
ruapokcuaa Meau (II). KadyectBeHHble peakuuu Ha anpJeruipl. Peakuus MOJMKOHACHCALUU
dopmanpaeruga ¢ ¢eHomoMm. OCOOCHHOCTH CTPOSHUS W XUMHUYECKHX CBOWCTB KETOHOB.
HykneopunbHoe mnpucoequHeHne K  KapOOHMJIBHBIM — coefuHeHusiM. [Ipucoenunenue
[IUAHOBOJI0POJIa ¥ TUAPOCYIbhuTa HaTpUsi. CIIOCOOBI OTyUYSHHUS.

Kapo6ounoBbee kucaoT b. CrpoeHHe MOIEKyT KapOOHOBBIX KHCIOT U
KapOokcuipHOM Tpynmbl. Kitaccupukanust 1 HOMEHKIATypa KapOOHOBBIX KUCIOT. DU3ndecKue
CBOICTBa KapOOHOBBIX KUCIIOT U MX 3aBUCUMOCTb OT CTpOEHHs MosieKyid. CrocoObl MoIydyeHusl.
OO01ye cBOMCTBA HEOPraHMUYECKUX U OPraHUYECKHX KHUCIOT (B3aUMOJEHCTBUE C METajlllaMH,
OKCHJAMHU METAJJIOB, OCHOBAaHMUSIMH, COJIIMHU). BlnsHue yrieBogopoIHOro pajuKana Ha CHILY
KapOOHOBOWM KHCIOTHL. Peakuus »sTepudukanmy, YCIOBUS €€ NpOBeACHUS. XHUMHUYECKHE
CBOIICTBa HeMpeneIbHbIX KApOOHOBBIX KHCIIOT, 00YCIIOBJICHHbIEC HATMYUEM TT-CBSI3U B MOJICKYJIE.

CnoxHBle 3¢ U P BL CTPOSHHE CIOKHBIX 3(upoB. HOMEHKIaTypa CII0KHBIX 3(HPOB.
OOpatuMocTh peakiuu STepudukaniy, THIAPOIU3 CIO0KHBIX 3GupoB. PaBHOBecwe peakiuu
TepUPHUKAINNA — THIPOIN3a; (aKTOPHI, BIMAIONINE HA HEro. PeleHne pacyeTHBIX 3a/a4 Ha
orpezieNieHue BbIXOJa MPOJYKTa peakiuu (B %) OT TEOPETUYECKH BO3MOKHOTO, YCTAaHOBIICHUE
(GopMyJIbl U CTPOEHUS BEIIECTBA IO NMPOJLYKTaM €0 CropaHus (MM THIPOIN3a).

XK u p b1. Kupsl kak cioxsble 3puUpbl TIunepruHa U KapOOHOBBIX KucioT. CocraB u
cTpoenue xupoB. Homenknarypa um kiaccudpukanus >xupoB. Macna. JXupel B mpupone.
buonornueckue Qynkuuu xupoB. CBoiicTBa kupoB. OMbLICHHE >XUPOB, MOTyYEHHE MbLIA.
OObsicHEHHE MOIOIUX CPeACTB MblIa. ['mapupoBaHue K uakux xupos. Maprapus. Ilonarue o
CMC. O6bsicHenne Moromux cBoiicTB Mbuta 1 CMC (B cpaBHEHHH).

PacuyerHble 3a5aun. Boruncienus 1o TEpPMOXUMHUYECKUM YPAaBHEHUSIM.

Jemoncrpanuu. duznueckue CBONCTBA dTaHoda, MpomaHoia-1 u  OyraHoma-1.
[lapocTepkHEBbIE MOJEIH MOJIEKYNI H30MEPOB € MoJeKkyasipHbiMA (opmyramu C3HgO wu
C4H100O. Konm4ecTBEHHOE BBITECHEHHE BOJOpOJa M3 cnupTra HarpueM. CpaBHEHHE peakuui
TOPEHUS ATUJIOBOTO ¥ MPONUIOBOTO cupToB. CpaBHEHUE CKOPOCTEH B3aMMOAECHCTBUSI HATPUS C
ATAHOJIOM, MPOIMaHOJOM-2, TiauiepuHoM. [lomyuenue npocroro s¢upa. Ilomxydenue ciaoxHOro
a¢upa. [Tonryuenue 3TeHa u3 sTaHoza.

PactBOprMOCTb (heHOMa B Bojie MPH OOBIYHON M MOBBIIIEHHON Temnepatype. BoiTecHeHue
¢denona u3 QeHonsTa HaTpUs YyrojapbHOU KucioTod. Peakuus ¢enona ¢ xnopunom xenesa (III).
Peaxmus ¢enona ¢ popManbaeruaom.

[[TapocTep:kHEBbIE MOJIETN MOJIEKYJ albJETU0B U U30MEPHBIX UM KETOHOB. OKHUCIIEHHE
OeH3zanmperusia Ha Bozayxe. Peakmus «cepeOpsiHOoro 3epkana». OKHCIEHHE allbJEeTHI0B
ruapokcuaom menu (11).

3HAaKOMCTBO ¢ ()M3UYECKUMHU CBOMCTBAMU HEKOTOPBIX KapOOHOBBIX KHCIIOT: MypPaBbHHOIA,
YKCYCHOM, TPONMMUOHOBOM, MAaCJSIHOM, II[aBEJI€BOM, JIMMOHHOH, OJIEMHOBOW, CTEapUHOBOM,
6eH3oitHON. Bosronka OeH301HOM KUCIOTHL. OTHOIIEHHE PA3JIUYHBIX KapOOHOBBIX KHUCIOT K
Bojie. CpaBHEHHME KHUCIOTHOCTU CpeAbl BOJHBIX PACTBOPOB MYPAaBbUHON M YKCYCHOM KHCIIOT
OJIMHAKOBON MoussgpHOCTH. ITomydeHrne MpUATHO MaxXHYLIETo CI0XHOTO 3¢dupa. OTHOLIEHHE K
OpoMHOI BOJie W pacTBOpY NEepMaHIraHaTa Kajlus NMpeAebHOM M HempeaelbHON KapOOHOBBIX
kucinotT. [lapocTep>kHeBble MOJEIN MOJIEKYJ CIOXKHBIX 3()UPOB M U30MEPHBIX UM KapOOHOBBIX
KUCT0T. OTHOIIEHUE CIMBOYHOIO, MOJICOJHEYHOIO U MAIIMHHOTO Macja K BOJHBIM pacTBOpam
OpoMa M repMaHraHara Kaus.

JlaGoparopHble onbIThbl. PacTBOpeHHe riauneprHa B BojJie. B3anmoielicTBre mMepuHa ¢
Cu(OH),. Pextudukamms cmecu Boma-dTaHon (1-2 craguu). BsaumoneiictBue ¢eHona ¢
pacTBopoM Mieno4yd. Pacrno3HaBaHue pacTBOpoB (eHoyATa HaTpust M KapOoHaTa HaTpus
(6ap6oTaxx BBIABIXAEMOTO BO3/1yXa WM JIEHCTBHE CUIBHOM KUCIOTHI). B3aumoneiictBue denomna
¢ OpoMHOU BonOHM. Pacmo3HaBaHue BOJHBIX PAcTBOPOB (peHONA M TIAUIEpHHA. 3HAKOMCTBO C
(U3nUeCKUMU CBOMCTBAMU OTIENIBHBIX MPEICTAaBUTENCH albIETUI0B U KETOHOB: alleTalbAeTH I,
aleToHa, BOJHOro pacTtBopa ¢opmanbaeruaa. OKHUCIEHHWE 3TaHola B JTaHalb. Peakius
«cepebpsinoro 3epkanay. Oxwucnenue ampaerufoB rtuapokcunom wmeam (II). Tlomyuenue



denondopmanbrerugHoro monuMepa. B3ammopeiicTBue pacTBOpa YKCYCHOM KHCIOTHI €
MaraueM (muHkoMm), okcugom meau (II), rumpoxcumom skemesza (III), pactBopom kapOoHaTa
HATpUs, PAaCTBOPOM cTeaparta Kanws (Mbuia). O3HAKOMIIGHHE C OOpa3lamMH CIOKHBIX A(HUPOB.
OTtHoleHue CIOXKHBIX 3UPOB K BOJEC U OpPraHUYECKUM BEIIECTBaM (HAMpUMEp, KPACUTEINSIM).
BriBeieHue JKUPHOTO MATHA C MOMOIIBIO CIOXKHOTO 3dupa. PacTBOPUMOCTH KUPOB B BOJE H
OpraHWYECKUX PAcCTBOPUTENSAX. Pacrio3HaBaHUE CIMBOYHOIO MAacjia M MaprapuHa C IOMOIIbIO
noAkuciaeHHoro temioro pacrsopa KMnQOg,. Ilonyuenue mbuia. CpaBHEHHE MOIOIIMX CBOMCTB
xo3giictBeHnHoro Meuia 1 CMC B )KeCTKOH BOJIE.

JKcnepuMeHTAlbHbIE 3a/a4yl. Paco3HaBaHue pacTBOPOB areraTa HaTpusi, KapOoHara
HATpUs, CUJIMKaTa HaTpus U creapara HaTpus. Pacmo3HaBaHue oOpa3loB CIMBOYHOIO Macjia U
maprapusa. IlonyueHnue kapOOHOBOH KHMCIOTHI M3 Mbula. [lonydeHHe yKCYCHOM KHCIOTBI M3
alnerara HaTpHsl.

YriaeBoasbl

Momno-, nu- u noaucaxapuasl. [IpeacraBureny Kaxa0i rpyIisl.

buonoruueckas posnb yriieBofoB. Mx 3HaueHue B )KM3HU Ye€IOBEKa U OOLIECTBaA.

MoHocaxapunasl. [mokosa, ee ¢pusnueckue cBoiictBa. CTpoeHHE MOJEKYJIBI.
3aBUCHUMOCTh XMMHYECKHX CBOMCTB IUIIOKO3bl OT CTPOEHHSI MOJIEKYJbl. B3aumopeiicTBue c
ruapokcuaoM meau (II) mpu KkoMHATHOI TemmepaType W HarpeBaHHUH, dTepuduKaIys, peaKuus
«cepeOpsiHOro  3epkajia», TujapupoBaHue. Peaknuum OpoXeHHs] TIJIIOKO3bl: CIHUPTOBOTO,
MoJIOyHOKHUcIoro. ['noko3a B nmpupoze. buonoruueckast posib rit0ko3bl. [IpruMeHeHne ritoKo3bl
Ha OCHOBe ee cBOMCTB. DpyKTO3a Kak N30MEP TIIFOKO3BI.

A m ¢ a x a p u g b. Crpoenne gucaxapunoB. BoccranaBnuBaromue Hu
HEBOCCTaHaBJIUBaroLMe qucaxapuabl. Caxaposa, JIaKT03a, UX CTPOEHHE U OMOJIOTHYECKasi poJib.
I'upponus nucaxapunos. [IpoMellieHHOE NOMYUYEHHE caxapo3bl U3 TPUPOJHOTO ChIPBS.

[Tonucaxapuas. Kpaxman u uemnonosa (CpaBHUTEIbHAS XapaKTEPUCTHUKA!
CTpOEHHUe, CBOiicTBa, Ouonorndyeckas poib). Dusnueckue cBoOICcTBa MOIUCAXAPUIOB.
XuMHYeCcKue CBOMCTBA nosmcaxapuaos. ['maponus nommcaxapuaos. KadecTBeHHas peakuus Ha
kpaxman. [Tonucaxapuasl B mpupoje, ux Ouonorudeckas poib. [I[pumMeHeHHe ToIucaxapuaoB.
[TonsiTe 00 MCKYCCTBEHHBIX BOJIOKHAaX. B3aumopeicTBHe LEMII0N03bl ¢ HEOPIraHUYECKUMU U
KapOOHOBBIMU KHCJIOTaMU — 00pa30BaHUE CIOXKHBIX IPHPOB.

Jemonctpanun. OOpa3ipl yrieBoJoB U HU3AEIUN U3 HUX. B3aumopeicTBue caxapo3bl ¢
ruapokcugoM meau (II). IMomydyenue caxapaTa kanblius U BbIIETICHHE Caxapo3bl U3 pacTBOpa
caxapaTa Kanblus. Peakius «cepeOpsiHOro 3epkaia» Ajs TIKo3bl. B3aumoneicTBue riroKo3bl
¢ (ykcuHcepHHCTOM KHCIOTOM. OTHOLIEHHWE PacTBOPOB caxapo3bl M MalbTO3bl (JIAKTO3BI) K
ruapokcuny Meau (II) mpu HarpeBanuu. O3HakomieHHME C (DU3HUECKHMU CBOWCTBAMU
HEJUTIONO03bl M Kpaxmana. HaOyxanue 1emmono3sl U Kpaxmana B Boje. [lomydeHuwe HuUTpara
L[EJUTFOJIO3BI.

JlaGopaTtopHble onbIThbl. O3HAKOMJIEHHE C  (U3UUYECKUMH CBOWCTBAMH  IJIFOKO3BI
(anTeunas ynmakoBka, Tabnetku). Bzammoneiicteue ¢ Cu(OH), mpu paznuyHO# Temreparype.
Kucnotsslii ruaponns caxapos3bl. 3HAaKOMCTBO ¢ oOpasnamu monucaxapuaoB. OOHapyxkeHue
Kpaxmajia ¢ IOMOIIbI0 KaYeCTBEHHOW peakluu B Mefe, Xjebe, kieryarke, Oymare, KieicTepe,
Horypre, MaprapuHe. 3HaKOMCTBO € KOJIJIEKLIUEH BOJIOKOH.

JKcNepUMeHTa/IbHbIe 3aJauM. Pacrio3zHaBaHue pacTBOPOB TIUIIOKO3bl U TIIMIIEPUHA.
Omnpenenenue HaMTMUUs KpaxMasa B MeJie, Xjaebe, MaprapuHe.

A3oTcoaepxamme coeJuHEHUs

A M u H bl. CocTaB u cTpoeHre amMuHOB. Knaccudukaius, u3oMepuss 1 HOMEHKJIATypa
amMuHOB. Anudarndyeckue amuHbl. AHWIMH. [lodydeHne aMHMHOB: aJKUIMPOBAaHHME aMMHakKa,
BOCCTaHOBJICHHE HUTpOocoeAnHeHUH (peakuuss 3uHuHa). (DHU3NMUECKUE CBOWCTBA aMHHOB.
XUMHUYECKUE CBOMCTBA AMUHOB: B3aUMOJICHCTBUE C BOJOM M KUCIOTaMU. [ 'OMOJIOTHYECKHUI PsJT
apoOMaTHYECKMX aMUHOB. B3anMHOe BIUsSHHE aTOMOB B MOJIEKYJIax Ha NpUMEpPE aMMHAKa,
anudaTUyecKux U apoMaTu4eckux aMuHoB. [[pumeHeHre aMuHOB.



AMuHokucaoTH U 06enku. CocTaB U CTPOGHHE MOJEKY]T aMUHOKHUCIOT.
N3omepuss aMUHOKHUCIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB aMHMHOKHUCIOT M €€
MpUYMHBL. B3anmMoneicTBue aMUHOKHUCIOT C OCHOBAaHUSIMH. B3auMonencTBue aMHHOKHCIIOT C
kucinoramMu. OOpa3oBaHHEe BHYTPUMOJIEKYJSIPHBIX coyiel (OumossipHoro wuoHa). Peaxnus
MOJIMKOH/ICHCAIIMM  aMUHOKUCIOT. CHHTETHYECKHE BOJIOKHA (KampoH, HSHAHT U Jp.).
buonornueckas posnb aMuHOKUCHOT. [IpuMeHeHre aMHUHOKUCIIOT.

benku kax npuponneie OuononuMepsl. llenTuaHas rpynmna aToMoOB U NENTUAHASL CBS3b.
[Tentuapl. benku. IlepBuuHas, BTOpUYHAsT M TPETHUYHAs CTPYKTYpbl OENKOB. XHUMHUYECKHE
CBOICTBa OEJKOB: TOpEHHUE, JCHATypalusi, TUIPOJIN3, KAdeCTBEHHBbIC (I[BETHBIC) pEaKIIUU.
buonornueckne ¢ynknum OenkoB. 3HaueHue OenkoB. [mobGanmbHas mpobiema OEIKOBOTO
rOJI0JIaHUs U IIYTH €€ PEILICHUS.

HyknewmnoBB € KucaoTbsl. OOmui ruian crpoeHus HykieoTuaoB. [lonsarue o
MUPUMHUIUHOBBIX U MyPUHOBBIX OCHOBaHMsX. [lepBUuHas, BTOpUYHAS U TPETUYHASI CTPYKTYPhI
monekynsl JIHK u PHK. T'ennas umxeHepus u OuoTexHonorus. TpaHcreHuole (HOpMbI
JKUBOTHBIX U PACTCHUM.

Hemoncrpaumnu. dusznueckue  CBOWCTBA  METWIaMHMHA.  ['opeHue  MeTWIaMHUHa.
B3aumoneiicTBue aHwiIMHA U METWJIAMUHA C BOJOM W Kucimotamu. OTHOIIeHHE OeH3oja U
aHwIMHa K OpoMHO# Boje. OkpalinBaHue TKaHEW aHUIMHOBBIMU KpacutensimMu. OOHapyx)eHue
(YHKIIMOHAJIBHBIX TPYII B MOJIEKYJIaX aMUHOKHUCIOT. HeliTpanu3anus menouu aMUHOKHCIOTOM.
Heilitpanu3zanus KuciaoTel aMUHOKUCIOTOW. PacTBopeHue u ocaxaenue OenkoB. JleHaryparus
OenkoB. KauectBenHble peakuunu Ha Oenku. Monenn monexkyn JIHK wu pasnnunbix BHIIOB
monekyn PHK. OGpa3ipl mpoayKTOB MUTAaHUS U3 TPAHCTCHHBIX ()OPM PACTEHUN U JKUBOTHBIX;
JIEKapCTB U MPENnapaToB, U3TOTOBJICHHBIX C TOMOUIbIO T€HHON UHKEHEPUH.

JlaGopaTopHbie onbIThI. V3roTOBIEHNE MIAPOCTEPIKHEBBIX MOJAEIIEH MOJIEKYJ H30MEPHBIX
amMuHOB. M3roroBnenune mozeneit m3oMepHbIx Mosiekyn cocraBa C3H7NO,. PactBopenue O6enkoB
B BOJIe U uX Koaryssnusa. OOHapyxeHHe Oelka B KypUHOM SIiIIe U B MOJIOKE.

Buosornyeckn akTHBHbBIE COeJUHEHHSA

BurtawmuH b llonarue o Butamunax. Ux knmaccudukanus u obo3HaueHue. Hopmbl
notpedseHuss BUTaMuHOB. BonopacTBopumslie (Ha nmpumepe ButamuHa C) U KUPOPaCTBOPUMBIE
(ma mpumepe BuUTaMMHOB A u D) Butamunsl. [loHsTue 00 aBUTaMHMHO3aX, THUMEpP- U
runoBuTamMuHo3ax. [Ipodunaktuka aBUTaMUHO30B.

®epwmeHTBH. [lonatue o pepmeHTax Kak OMOTOTHYECKUX KaTalu3aTopax OETKOBOI
IpUpo/Ibl. 3HAUEHHE B OMOJIOTUU Y PUMEHEHHUE B MPOMBIILIEHHOCTH. OCOOEHHOCTH CTPOEHUS U
CBOMCTB ()epMEHTOB: CENIEKTUBHOCTh U 3((HEKTUBHOCTh. 3aBUCUMOCTh AKTUBHOCTH (pepMEHTA OT
TeMriepatypsl 1 pH cpensl.

I'op Mo H b. [loHdATHE O ropMOHAaX KakK OHOJIIOTMYECKHM AKTHUBHBIX BEIIECTBAX,
BBIMOJHSIOUINX SHAOKPUHHYIO PETYISALUI0 KU3HENEATENIbHOCTH opraHu3MoB. Knaccuduxamms
TOPMOHOB: CTEPOM[IbI, MPOU3BOJHBIE AMUHOKHCIOT, MOJMIENTUIHbIE U OETKOBBIE TOPMOHBI.
OTtaenpHbIE PEeICTaBUTEIN TOPMOHOB: ACTPAINOI, TECTOCTEPOH, MHCYJIHMH, aJpEeHaIHH.

JlexapcTBs a Ilouarue o nekapcTBax Kak XMMHOTEpPANEBTUUECKUX Ipernaparax.
['pynmbr  nexapcTB: cynbpamuabl (CTPENTOLMI), AaHTUOMOTUKU (TMEHULWUIMH), ACHUpPHH.
BbezomacHblie criocoObl MpuMEHEHUS, JIeKapCTBEHHBIE (DOPMBI. AHTHOUOTHKY, MX KIACCHU(pUKAIUS
M0 CTPOCHUIO, TUIY W CHEKTpYy naehcTBus. [ucOakrepnos. HapkoTwku, HapkoMaHuUs U €€
npoQHIaKTHKA.

JemoncTpanun. OOpa3ipl BUTaMUHHBIX THpernaparoB. llomuButamunsl. Wnmoctpanun
dororpaduil KMBOTHBIX C pazIUYHBIMU (opmMamMu aBUTAMHHO30B. CpaBHEHHE CKOpPOCTH
paznoxxerus: H,O, mon neiictBueM ¢epmenTa (karanasbl) U HEOPTAaHUYECKUX KaTaIU3aTOPOB
(KI, FeCls, MnO,). Ilnakar wim KomorpamMma ¢ H300paKe€HHEM CTPYKTYPHBIX (OpMYI
ACTpaanoia, TECTOCTEpOHa, aJpeHanuHa. B3ammopeicTBue aapeHanmuna ¢ pactBopom FeCls.
benkoBass mpupona wHCynwHA (I[BETHBIC peakiuu Ha Oenkw). [lmakatbl WM KOJOTPaMMBI C
dbopmynamMu amuaa Cyiab(paHUIOBONW KACIOTHI, TUTHAPODOITHEBON U JIOXKHON TUTHAPODOIHNEBOI
KHUCTIOT, OCH3WINEHUITWILTNHA, TETPAIMKIINHA, TleoTakcuMa, aclIMpUHA.



JlaGopatopuble omnbIThl. OOHapy)XKeHHE BUTaMMHA A B pPacTHUTEIHHOM  Maclie.
Ob6napyxenue ButamuHa C B s16;104HOM coke. OOHapykeHue BUTaMuHa D B jKeNTKe KypUHOTO
aiina. @epMEeHTaTUBHBIA THIPOJIN3 Kpaxmalla o AeMCTBUEM aMwiIasel. Pasznoxkenue nepokcuna
BOJIOpPOJIa TOJA JeHWCTBHMEM Kartaya3bl. [lelicTBue aeruaporeHasbl Ha METUIICHOBBIM CHHHIA.
HcnpiTaHue pacTBOPUMOCTH aJIp€HAIMHA B BOJIE U COJISIHOM KucaoTe. OOHapyKeHue acupuHa B
TrOTOBOM JIEKApCTBEHHOM (opMe (peakumei THapoJiM3a WM I[BETHOH peakuue ¢ cyiabdarom
oepuiLus).

XuMUYeCKU MPAKTUKYM

KauecTBeHHBIN aHATN3 OPraHUYECKUX COCTUHEHMA. YTIeBoaopoabl. CUPTHl U (EHOIIBI.
Anpaeruapl U KeToHbl. KapOoHOBBIE KHCIOTHI. YTJIEBOJbl. AMHUHBI, aMUHOKHUCIIOTBI, OCJIKH.
WNnertudukanus opraHU4ecKuX coeAuHEeHUi. [leiicTBre ()epMEHTOB Ha pa3lIMYHBIC BEIIECTBA.
AHann3 HEKOTOPBIX JIEKAPCTBEHHBIX MIPENapaToB (aCIUpPUHA, TapaleTaMoa).

OCHAIIEHHME YUYEBHOI'O I[TPOLIECCA

YMK «Xumus. Yriy0/aeHHbli ypoBeHb. 10 kiaace»

1. Xumus. Yroyonenunsiii ypoBenb. 10 kmacc. Yuebnuk (aBropsr O.C. I'abpuensu, W.T.
Octpoymos, C.1O. [Tonomapes). 368 c.

2. Metoauueckoe nocobue. Yrayonennsiii ypoenb. 10 kinacc (aBtopsl O.C. I'aGpuensH,
N.I". OctpoymoB). 208 c.

3. HacronpHast kHura yuutens. YriayoneHHblii ypoBeHb. 10 kmacc (aBtopsr O.C.
[Ma6puensu, U.I'. Octpoymos). 480 c.

4. KoutponbpHble u mpoBepouHblie paborel k yuebnuky O.C. TabGpuensna, W.I.
OctpoymoBa, C.1O. [Tonomapea «Xumus. YriaybneHuslid ypoBeHb. 10 xmace» (aBropsr O.C.
["a6puensiu, C.A. Cnagkos, A.M. banapy). 192 c.

5. Kontponbubie paborsl k yuebnuky O.C. T'abpuensna, W.I'. Octpoymona, C.IO.
[TonomapeBa «Xumus. YrayOnenHslii ypoBeHb. 10 kmacc» (aBtopsl O.C. T'abpuensn, C.A.
Cnankos, A.M. banapy). 80 c.

6. Xumnueckuii skcnepumeHT B mkone. 10 kmacc (aBropel O.C. T'abpuensn, JLIIL
Bartnuna). 208 c.

7. Xumus. YriyOneHHslit ypoBeHb. 10 kiace. DnekTpoHHas popma yueOHUKa.

NHOOPMALIMOHHBIE CPEZICTBA
HNHTepHeT-pecypcebl Ha pyCCKOM sI3bIKe

1.http://www.alhimik.ru ITpeacraBieHbl pyOpHKH: COBEThI a0UTYPUCHTY, YUUTEIIO XUMUH,
CIPAaBOYHMK (OuYeHb OoJibIIasi MOJ0OpPKa TAOJIMIl U CIIPAaBOYHBIX MaTEpHaiOB), Becenas XUMHUS,
HOBOCTH, OJIMMITHA/TBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEICHUI).
2.http://www.hij.ru XXypuan «XuMust 1 KU3HBY» TOHATHO M 3aHHMATEIBHO PAaCCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.
3.http://chemistry-chemists.com/index.html DnexkTponHbIi KypHaT «XUMHKH U XHUMHUS», B
KOTOPOM TPE/CTaBICHO MHOXECTBO OIBITOB 110 XUMHHU, 3aHUMATeNbHOW WH(OpManuy,
TIO3BOJISIONICH YBJICUb YICHUKOB YKCTIEPUMEHTAILHON YaCcThIO MPEIMETa.
4.http://c-books.narod.ru BeceBo3morkHas tuTeparypa 1mo XUMHUH.
5.http://www.drofa-ventana.ru Mi3BecTHoe U3aaTenbCTBO y4eOHOM nuTeparypbl. HOBUHKH
HayYHO-TIONYJISIPHBIX M 3aHUMAaTEIbHBIX KHHUT 110 XHMHH.
6.http://schoolbase.ru/articles/items/ximiya Becepoccuiickuii  MIKOJABHBIN — MOpTal €O
CCBUTKaMH Ha 00pa3oBaTeIbHbIC CAUTHI 0 XMMUHU.
7.www.periodictable.ru CoopHuk cTareii 0 XMMHUYECKHX DJIEMEHTaX, HUTIOCTPHUPOBAHHBIMN
IKCIIEPUMEHTOM.
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IINTAHUPYEMBIE PE3VJIbTATbHI U3YUEHUA

YYEBHOTI'O ITPEJIMETA «XUMW»

HA YPOBHE CPE/IHEI'O OBLIEI'O OBPA3OBAHUA

BbInyCKHUK HA yriIiy0JIeHHOM YPOBHE HAYYHUTCS:

- IOHUMATh XUMUYECKYIO KapTUHY MUpa KaK COCTaBHYIO 4acTh LIEJIOCTHOU KapTUHBI MUDA;

- PACKpBIBaTh POJIb XMMUU U XMMHYECKOTO NPOU3BOJACTBA KaK IPOU3BOAUTEIBLHON CHIIBI
COBPEMEHHOT'0 00IIeCTBa;

- (hopMyIMpOBaTh 3HAYEHUE XUMHUH U €€ JOCTH)KEHUI B TOBCETHEBHOM KU3HU UEJIOBEKA;

- YCTaHABJIMBATh B3aMMOCBSA3U MEKY XUMHUEH U JPYTUMU €CTECTBEHHBIMU HayKaMH;

- ¢opmymupoBarh Ilepumommueckuii 3akon J[.M. MenneneeBa M 3aKOHOMEPHOCTH
U3MEHEHHUH B CTPOCHUU U CBOMCTBAX XMMUYECKHUX 3JIEMEHTOB M 00pa30BaHHBIX MMM BELIECTB HA
ocHoBe [lepuonnyeckoii cuctemsl kak rpaduueckoro orodpaxkenus [lepuoanueckoro 3akoHa;

- (opMyIHpPOBATH OCHOBHBIC MOJOXKEHUS TEOPUH XMMUYECKOTO CTPOCHHS OPraHHMYECKUX
coequHeHuii A.M. bytiepoBa, packpblBaTb OCHOBHBIE HAIIPABJICHUS 3TOM YHUBEPCAJIBHON
TEOpUU — 3aBUCHUMOCTH CBOMCTB BEIIECTB HE TOJBKO OT XMMHUYECKOTO, HO TaKKe€ MU OT
JJIEKTPOHHOTO M IIPOCTPAHCTBEHHOIO CTPOCHHUS M WUIIOCTPUPOBATh HMX IIpUMEpaMu U3
OpraHNYECKON U HEOPraHUYECKON XUMUH;

- apryMEHTHPOBATh YHUBEPCAJIBHBIN XapaKTep XMMHUYECKUX MOHITHM, 3aKOHOB U TEOpUI
JUIE OOBSCHEHHS COCTaBa, CTPOCHUS, CBOMCTB M 3aKOHOMEpPHOCTEH OOBEKTOB (BEILIECTB,
MaTepHaJIOB U MPOLIECCOB) OPraHUYECKOM U HEOPraHMUECKOW XUMUHY;

- XapaKTepu30BaTh S-, P- U 0-3JEMEHTHI 1O MX MOJOXKEHHIO B [lepromnyeckoil cucreme
JI.1. MeHneneeRa;

- KJIacCH(HUIMPOBATh XWMHUYECKHE CBSI3M W KPHUCTALTUYECKUE DEUICTKH, OOBICHATH
MEXaHU3Mbl HMX OOpa3oBaHMsI U JIOKa3blBaTh €IUHYI0 IPUPOAY XUMHUECKUX CBs3eH
(KOBaJICHTHOM, HOHHOM, METAJUTMYECKOM, BOJIOPOIHON );

- 00BACHATh NPUYMHBI MHOTOOOpAa3us BELIECTB Ha OCHOBE MPUPObI SBICHUNA H30MEpUH,
TOMOJIOTHH, aJNIOTPOTIHH;

- KJIacCU(HUIMPOBATh XUMUYECKHE PEAKLIUU B HEOPTaHMYECKOH 1 OpraHMYecKoi XUMHUHU MO
pPa3IUYHBIM OCHOBaHHUSM M YCTaHABJIMBATh CHEUU(UKY THUIOB peakuuid OoT oOlero uepes
0COOEHHOE K €IMHUYHOMY

- XapaKkTepHu30BaTh TUAPOJIN3 KaK CHEHM(PUUHBI OOMEHHBIN MPOLIECC U PAaCKPBIBATH €T0
POJIb B )KMBOW U HEXKUBOM MIPUPOJIE;

- XapakTepu30BaTh 3JIEKTPOJIU3 KaK CHEeUU(UYHBIA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIPOLIECC U €r0 MPAKTUYECKOE 3HAYCHMUE;

- XapaKTepu30BaTh KOPPO3UI0 METAJUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpoLIecCe
U TpeasaraTb CrocoObl 3alUTh;

- OIHKCHIBaThb NPUPOTY MEXAaHU3MOB XHMHUYECKHUX PEAKIHM, MPOTEKAIOUINX MEXIY
OpPraHMYECKUMHU U HEOPTaHUYECKUMU BEILIECTBAMU;

- KJaccu(pUUMpOBaTh HEOPraHWYECKHE M OpraHWYEeCKHWEe BellecTBa IO Pa3IUYHbIM
OCHOBaHUSIM;

- XapaKkTepu30BaTh O0IINEe XUMUYECKHE CBOWCTBA BaKHEHUIIINX KJIACCOB HEOPIaHUYECKUX U
OpPraHMYeCKUX COeIMHEHUH B IJIaHE OT 00IIero Yyepe3 0COOEHHOE K €TUHUYHOMY

- HCIOJb30BaTh 3HAKOBYIO CHCTEMY XHMMHMUYECKOTO S3bIKa JUIsi OTOOpa)keHHs COCTaBa
(xumuueckue GopMysbl) U CBOMCTB (XUMHUYECKUE YpaBHEHUS ) BEIIECTB;

- HCIIOJIb30BaTh IMpaBWJa M HOPMBI MEXKIYyHApOJIHOM HOMEHKIATyphl NJs Ha3BaHUU
BEIIECTB MO (popMysiaM U, HA0OOPOT, AJISI COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (hopMyI
COEIMHEHNH 110 MX Ha3BaHUSIM;

- 3HaTh TPUBUAJIbHBIE HA3BaHUS BaKHEHIIMX B OBITOBOM M NMPOU3BOACTBEHHOM OTHOIICHUU
HEOPraHUYECKUX U OPTaHUYECKHUX BEILECTB;

- XapakTepu3OBaTb CBOMCTBA, IOJY4YCHHE WM INPUMEHEHHME BAKHEHUIIMX IIPEACTABUTEIICU
TUIIOB M KJIACCOB OPraHMYECKUX COEAMHEHHMH (IIpelesIbHBIX, HENPEAEIbHbIX U apOMaTHYECKUX



VIIEBOIOPOAOB, KHUCIOPOACOJACPKAIMUX H  a30TCOACPXKAIMUX  COCIWHEHUH, a Takke
OMOJIOTMYECKH aKTHBHBIX BEIIECTB);

- YCTaHABJIMBATh 3aBUCUMOCTh SKOHOMHKH CTpPaHBI OT JOOBIYHM, TPAHCIOPTUPOBKU U
nepepadoTKH YTIEBOJOPOIHOTO ChIPhs (HE(TH, KAMEHHOTO YTJIS U MPUPOIHOTO Tra3a);

- DKCHEPUMEHTAIBHO MNOATBEPXKAATh COCTAaB M CBOMCTBA BaXXHEWMIIMX MPEACTABUTEIICH
M3Y4YEHHBIX KJIACCOB HEOPraHWYECKMX M OPraHWYECKHUX BEIIECTB C COOIOJCHHUEM IPaBHII
TEXHUKU O€30MacHOCTH JUIsl pabdOThl C XHUMHUYECKUMHU BEHICCTBAMH H JIAOOPATOPHBIM
00opyI0BaHNEM;

- XapakTepu30BaTh CKOPOCTh XMMHUYECKOW pEaKIMh U €€ 3aBUCUMOCTh OT Pa3IMYHBIX
(hakTOpoB;

- ONUCBHIBATh XUMHYECKOE pPABHOBECHME U TpEIiararh CIOCOOBI €ro CMEUICHUS B
3aBUCUMOCTH OT Pa3IUnYHBIX (haKTOPOB;

- TPOU3BOJAUTH pACUYETHl IO XHUMHYECKUM (opMyJIaM U ypaBHCHUSM HAa OCHOBE
KOJIMUECTBEHHBIX OTHOIIEHUH MEXKIy YUaCTHUKAMU XUMHUYECKUX PEaKIIUi;

- XapaKTepU30BaTh BAXKHEHUINNE KPYIMHOTOHHAKHBIE XUMUYCCKUE MPOM3BOJCTBA (CEPHOM
KHCJIOTBI, aMMHaKa, MeETaHOoJa, IepepadOoTKh HEPTH, KOKCOXMMHYECKOTO IPOU3BOJICTBA,
BOXHEHIINX METALUTYPTHUYECKUX IPOU3BOJICTB) C TOYKH 3pPEHHUS XHUMH3Ma IPOIIECCOB,
YCTPOMCTBA BaXKHEHIIMX amnmnapaToB, HAyYHBIX MPUHIIUIIOB MPOM3BOJACTBA, IKOJIOTUYECKON U
YKOHOMHYECKOU I1eTIeCO00Pa3HOCTH;

- coOmrojaTh TpaBUja DKOJIOTHYECKOM O€30IacHOCTH BO B3aMMOOTHOIICHHSX C
OKpYXarollel cpelnoil npu oOpalieHHH ¢ XHUMHYSCKHMH BEUISCTBAMH, MaTepHallaMu |
MPOIIECCaMH.

BbInycKHUK HA YIJ1y0J€HHOM YPOBHE MOJTYYUT BO3MOKHOCTH HAYYHTHCS:

- UCNONb308aMb MemoObl HAYYHO20 NO3HAHUSA NPU BbINOJHEHUU HNPOeKmo8 U YUeOHO-
UCCIE008aAMENbCKUX 3A0AY XUMUYECKOU MeMAmMUKU,

- NPOCHO3UPOBAMb CMPOEHUE U CBOUCMBA HE3HAKOMbBIX HEOP2AHUYECKUX U OP2aAHUYeCKUX
eeuecme Ha OCHO8e AHANI02UU,

- NPOCHO3UPOBAMb MeUeHUe XUMUYECKUX HNpPOYecco8 8 3AGUCUMOCMU Om YCI08Ul UX
npomeKanus U npeonasams CnocoObl YnpasieHus SMUMU Npoyeccamu,

- YCMAaHasiueams GHYmMpunpeoMemusle 83auMOCEs3U XUMUU HA OCHOGe OOWUX NOHAMUL,
3AKOHO8 U MeOpUll OpP2aHUYECKOU U HeOP2AHUYEeCKOU XUMUU U MeHCNpeoOMemHble CEA3U C
@usuxotl (cmpoenue amoma u eewjecmsa) u Ouoso2Uell (XUMUYECKAS OPeAHU3AYUS HCUSHU U
HOBble HANPABIEHUS 8 MEXHOI02UU — OUO- U HAHOMEXHON02UW);

- packpuleamsv polb NOJNYYEHHbIX 3HAHUUL 6 Oyoywell y4yeOHOU U NpogheccuoHanNbHOU
oessmenbHOCmu,

- NPOEKMUpPO8ams COOCMEEHHYIO 00PA308AMENbHYI0 MPAEKMOPUIO, C8A3AHHYIO C XUMUell, 8
3A8UCUMOCTU OM IUYHBIX NPEONOYMEHUN U B03MONCHOCIEU OMEUeCMBEHHBIX 8308 XUMUUECKOU
HanpagieHHoCmu;

- apeyMeHmuposamsv eOUHCMBO MUpa 6ewecms YCMAHOBIeHUEeM 2eHemUYecKol Ces3u
MedHcOy HeopeaHU4eCKUMU U OP2aHUYeCKUMU 8eUieCmeamu,

- 8nademv  XUMUYECKUM  SA3bIKOM, HEO0OX0OUMbIM — (DAKMOPOM  YCNeWHOCMU 8
npogeccuonanvbHoll 0essmenbHOCmu,

- Xapakmepuzoeamv CMAHOGNEHUe HAYYHOU meopuu HA npumepe  OMKDPbIMUsL
Ilepuoouueckoeo 3aKkoHa u meopuu cmpoeHUs OPp2aHU4eCcKUX U HeOpP2AHUYeCKUX 6eujecms,

- NpuHuUMamev yuacmue 8 HNpPOQPUIbHLIX KOHKYpCAx (KoHghepeHyusx, OnuUMnUaoax)
PA3TUYHO20 YPOBHS, AO0EeK8AMHO OYEHUBAMb Pe3YIbmamsl MaKo20 YUacmus U npoeKmuposanms
nymu no8blULEeHUSL NPEOMEMHBIX OOCTMUNCEHULL,

- Kpumuyecku OMHOCUMbCS K NCeBOOHAYUHOU XUMUYECKOU UHpOpMayuuy, nouyyaemon u3
PA3HBIX UCTOYHUKOB,

- noHumams 2100a1bHble NPodIeMbl, Cmosuue nepeod yenoseuecmsom (IKoiocudeckue,
9HepeemuyecKue, cbipbesvle), U Npediazamv Nymu ux peueHus, 8 mom yucie u ¢ NOMOUbIo
XUMUL.



TemaTuyeckoe MIAaHMPOBAHUE Y4eOHOT0 MaTepuaJia nmo xumun 14 10 kiacca

(13 pacuera 3 yaca B HeJleJI10)

(o yueonuxy O.C.I'abpuesisin)

NeNe Tema ypoka H3yyaembie BONPOCHI HUKT, Jdomamnee

Ypoko JAEeMOHCTPalMHU 3a/laHue

B

Beenenue (6 4)

1 [Ipenmer oprannyeckoit OcobeHHOCTH CTPOCHUS 1 A. Komneknus § 1, yop. 1-

XUMUH. CBOICTB OprI. BEIIECTB. 3HAYEHUE | OPI.BEILECTB U 7
U pOJIb OPr. XUMHUU B CUCTEME U3JIENUN U3 HUX.
€CTECTBEHHBIX HAayK U B JKU3HU
oO1ecTBa.

2 [Ipeanoceuiku co3nanus Teopust pagukanoB, TeOpUs Onopnbutii 3anucu B
TEOPUHU CTPOCHUS TUIIOB, YHUTapHAs TEOPUSI. koncnexm (THS) | TeTpansx.
OpPraHMYECKUX BEIIECTB.

J. Mopaenu

3 OcHOBHBIE TIOJIOKEHUS OcHOBHBIE TIOJIOKEHUST TEOPUH MOJIEKYJI OpT. § 2, ymp. 1-
TEOPUU XUMHUYECKOTO XUMHUYECKOTO CTPOCHHUS BEIIECTB. 7
CTPOEHMS OPTaHUYECKUX OpPraHMYECKUX COeUHEHNH A. M.
coequHeHnil A.M. byrneposa. M3omepus Ha
Bytnepoga. npumepe OyTaHa 1 H300yTaHa

4 CrpoeHne aToMa Crpoenue aToma yriepona B HUKT. § 3, ymp. 1-
yriepoaa. HOpPMaJIbHOM U BO30YX/I€HHOM I'mOpuanzanus 5

coctosiHusx. KoBaseHTHas (swf, Rar)

XUMHUYECKasl CBSI3b U €€

Pa3sHOBHUIHOCTHU: C U T. A. Monenn
MOJIEKYJ Opr.

5 BanenTHBIE COCTOSIHUS Buner rubpuauszanum. BEILIECTB. § 4, yop. 1-

6 aToMma yriepoja. 11 Mozers 4
Bun rubpuansanum u OTTaJKWBAHUA
dhopma MoJeKy. THOPUTHBIX

opOuTanei ¢
MTOMOIIBIO
BO3TyIIHBIX
1apoB
Ctpoenue n KjIaccupukanus OpraHunvecKux BemecTs ( 94)

7,8 Knaccudukamms Knaccudukamnmst opranmgeckux 1. Monenun § 5, ynp. 1-

OpPraHMYECKUX BEIIECTB. BELIECTB 10 CTPOCHUIO MOJIEKYJI OPT. 5)




YTJIEPOIHOIO CKEJIETA U 10
(YHKIMOHATIBHBIM TPYIIIIAM.

BCIICCTB.

9,10 Homenkiarypa [TpunIMIEI 0Opa30BaHUS TabmuipL. § 6, ynp.
OpraHUYECKUX BEILECTB. Ha3BaHUN OPraHUYECKUX «Ha3zBanus 1,2
BELIECTB. AJIIKaHOB» U
«OCHOBHBIE
KJIACChI
OpT.BEILECTB
11 Buasl uzomepun. CTpyKTypHas U30MepHUs U ee . Mogaenu § 7, ynp. 1-
BU/IBL. MOJIEKYJI OpT. 7
BEIIIECTB.

12,13 N3omepus u [TpuHiUIIEI 0Opa30BaHUS JAnmakTudeckui 3agaHue B
HOMEHKJIAaTypa HA3BaHWM OPraHUYECKHUX MaTepual TETPaIAX
OpPraHMYECKUX BEIIECTB. BeniecTB. CTpyKTypHas H30Mepus

U €€ BUJIbI
14,15 Pemenue 3ana4 Ha BEIBO/ (DOPMYIT OpraHUYECKHUX BEIIECTB. J. c.82 ynp.8
Hsrorosienne
MojaeJiei
MOJIEKY.I.
XHMHYeCKHE peaKI MU B OPraHn4yecKoil xumum (54)

16,17 | Tunsl XUMHUYECKUX Knaccugukanus peakiuii. § 8, ymp. 1-
peakuil B OpraHun4ecKomn 4
XUMHH.

18 [ToaroroBka k Pemenne 3a1ay u ynpaxHeHuUH. Hunaxktuueckuil | 3ajaHue B
KOHTpPOJIBbHOHN pabore. MaTepuain TETPAIAX

19 KontpoabHnas padora
Nel.

20 AHaIN3 KOHTPOJIbHOMN
paboTHI.

Yraesogopoas (35 1)
21 IIpupoaHblE HICTOYHUKHT [TonsiTHe 006 yrieBogopoaax. UKT. § 10,
YTJIEBOJAOPOJIOB. Hedts, mpuponnsiii ras, IIpupoaubie 111
. np. 1-
KaMEHHBIHN yToJib. UCTOYHHKHU M
yTJI€BOJIOPO/IOB.

. Konnekiust
«HedTb».




22,23 | AnkaHbl: CTpPOCHHUE, VYrieBoaopoasl  psia METaHa, JL. § 11,
M30MEpHsl, HOMCHKJIATYpa | UX DJIEKTPOHHOE u H3roroBienune 5
. p.
(du3nUecKre CBOMCTBA. MPOCTPAHCTBEHHOE CTPOCHUE napauHUpPOBaH yrip
HO¥ Oymaru u
u3yuyeHHe ee
CBOJCTB.
24,25 XuUMUYEeCKre CBOMCTBA alkaHoB. [Tonyuenue Hu HKT. AdkaHbI §11,
MPUMEHEHHE ATKAHOB JLp.
Ornpenenenue ynp. 4-11
KaueCTBEHHOTO
26,27 | Pemenue 3a7a4 v ynpaxHEHUH 110 TeMe: «AJIKaHbD) cocraBa metana | 11.p-Nel
0 MPOAYKTaM
TOPCHUSL.
OTtHolieHue
QJIKAaHOB K
pacTBopam
nepMaHraHata
KaJus,
eI04ei u
KHCJIOT.
28 KauectBennoe onpenenenue yriaepoja, BOAOPOIa U IIpakTHyeckas §11
XJIOpa B OpraHUYECKHUX BEIIEeCTBaX. pa6ora 1.
29,30 AJIKEHBI: CTPOCHUE, VYTrIIeBoAOpOIBI  psina 3TUIICHA, HUKT AakeHbI
M30MepHsl, HOMEHKJIATypa | UX AJIEKTPOHHOE u
o JI. O6napyxenune | § 12
(bu3nueckre CBOMCTBA. MIPOCTPAHCTBEHHOE CTPOCHUE,
B KEpPOCHHE
BU/JIbI N30MEPHH U HOMEHKIIATypa. yrp. 1
HEIIPCACIbHBIX ’
31,32 XuMHu4eckue cBOMCTBa ajakeHoB. [lonyyenue u COCTMHCHNH.
MIPUMECHECHHE ATKEHOB
§12
yop. 3,5,6
33 Pemenwue 3a1a4 v ynmpaxHEHUH 110 TeMe: «AJIKSHBD» IT.p.Ne2
34 [Tonyuenue 3THIIEHA U OIBITHI C HUM. IIpakTHyeckas § 12
pabora 2.
35,36 | AJIKUHBI: CTPOCHHUE, I'omonornueckuii psjg HUKT Aaxkunbl § 13

HU30MCpHsl, HOMCHKJIATypa allCTUJICHA, BUAbI U3OMCPUU U




(u3nyuecKue CBOMCTBA. HOMEHKJIaTypa. N. Tlonyuenue ymp. 2
aleTuiIeHa
37,38 | Xumudeckue cBOMCTBA alKUHOB. [lonmydyeHne u npuMeHEHNE KapOHIHBIM §13
aJIKUHOB crmocooom,
TrOpEeHUe ymp. 3,4,5
aleTUiIeHa, €ro
B3aUMOJICHICTBHE
C pacTBOpOM
MepMaHraHaTa
KaJus
39 ANKanueHsl: CTpOEHHE, ['omonoruueckuii - psg JI. 3nakomcrBO € | § 14
M30MepHsl, HOMEHKJIATypa | alKaJueHOB, BUABI H30MEPUU U KOJLTIeKIHei 53
. p.
(bu3nueckre cBOMCTBA. HOMEHKJIATypa. «Kayuyk u yup- <,
pe3uHa»
40,41 XUMUYECKUE CBOWCTBA AJIKaIMEHOB, UX MOTy4YeHUE u § 14
MIPUMEHEHUE
ynp. 4
42,43 | Pemenue 3aqa4d Ha BBIBOJ (JOPMYJI OPTaHUUECKUX BEUIECTB MO C.116
IIPOJYKTaM CrOpaHHsl. ynp.6
44,45 | IluxiomapaduHeI. Crpoenue, nuzomepus, § 15
HOMEHKJIaTypa (pusnyeckue 5
. . .1
CBOICTBA. XMMUYECCKUE CBOWCTBA, yop- 4,
MOJTyueHue u
MIPUMEHEHUE
46 ben3zon: cocras u I'omosornyeckuit psii apeHoB, HUKT Ben3so.r. § 16
CTpOEHHuEe BU/JIbI N30MEPHUH U HOMEHKJIaTypa.
Mopenb ymp. 1,2
MOJIEKYJTBI
OeH3oua
47,48 Bunpt uzomepuu u § 16
HOMEHKJIaTypa apeHOB.
ymp. 1,2
CriocoObI nostyueHwus..
49,50 XuMHAYeCKHE CBOICTBA OEH30J1a M €r0 TOMOJIOIOB § 16
yop. 3,5,7
51,52 Pemrenne 3ama4 u ynpaxHeHHH 110 TeEME «APEHBI». 3anaHue B
TETPAIAX
53 ['eneTnueckas cBs3b BelnmonHenue ynpaxHeHUun Jwunaktrnueckuit
YTIIEBOJOPOIOB. MaTepHua
54,55 O600menue ceenenuii 00 | [ToaroroBka K KOHTPOIBHOM Tabnuia
YTJIEBOJIOPOIAX. pabore. Pemenue 3anay u «O0600uIeHue

CBEIICHUU O




YIIPa)KHEHUN rpymnmnax
YIJI€BOJIOPOIOB»
56 KonTtpoabnas pa6ora KoHTpoub 1 yder 3HaHu# 110
Ne2. M3Yy4YEHHOU TeMe.
o7 AHanu3 KOHTPOJILHOU
paboTHL.
Kucaopoacoaep:xamme oprannyeckue semecrsa (27 4)
58,59 CroupTsi: Bonopoanas cBs3b B Monenu § 17
CTPOEHHE,COCTaB, HEOPraHMYEeCKUX BEIIECTBaX. MOJIEKYJ BOABI U
CtpyKTypa MOJEKYIbI BOJBI. crmpTa ynp. 1,2
U30MepHs ,HOMEHKJIIATypa.
60,61 XumHueckue cBoiicTBa cnupToB. [IpuMeHenue 3tanona u CpaBHeHue § 17
MeTaHosia. [IpoMBIlIUIEHHBIN CUHTE3 METaHoIa CBOWCTB CIIUPTOB
ymp. 9,10
B
TOMOJIOTHYECKOM
pany
(pacTBOPUMOCTH
B BOJE,
rOpeHue,
B3anuMo/ieiicTBHE
C HaTpUEM).
62 Cemunap «lIpenensusie JleficTBHE STUIOBOTO  CIIUpTa Ha § 17
OJTHOATOMHBIE CIIUPTHI» OpraHu3M YeJOoBeKa
63,64 | Ilonstue 0 MHOTOaTOMHBIX CITUPTaXx. JI. PactBopenue | § 17
ryuepuHa B
BOJ/Ie M peaKkuus
ero ¢
THAPOKCHIOM
memn (11)
65,66 | Ctpoenue. CaoiicTBa 1 Hcnonb3oBanue penona UKT ®enon. § 18
npUMeHeHue GeHoma. B MEIMIIMHE B BUJIE
JI. PactBOpeHue ynp. 1,3

KapO0JIOBOI KUCIIOTHI. SI10BUTOE
nerctBue  (eHosia Ha

OpraHu3M

(enomna B BozIE
npu  OOBIYHOM
TeMIeparype Hu
IIPY HarPEBaHHUH.
BzanmoneiicTBue
tdbenonma c
OpOMHO¥ BOOH 1
pacTBOpoM




THJIPOKCHUIA
HATPHS,KaueCcTBe
HHasl peaKius Ha
penon.

67 I'omosornueckuii  psijg AHTHCENTHYECKOE IeNiCTBUE HUKT § 19
anpreruioB. dusudeckue | popManmHa AJIbIeTuabl.
CBOMCTBA U ymp. 1-3
CTpOCHHE aJIbJACTUIIOB
68,69 O0mue XUMHUYECKHE CBOWMCTBA albIETUIOB. OxkucJjenue §19
MYPaBbHHOIO
[Ipumenenue Y TIOJIyY€HHUE aJIbJIETUIOB. aJbIernia yrIp.
OKCHAOM 459,10
cepedpa ]|
THAPOKCHIOM
menu (IT)
Oxuciienue
cnupTa B
ajbaeruja
70 Cemunap «Kapoonwmibnbie | ['omonoruueckuit  psif IL.p Ne3.,4
COCTUHEHUS» anpaeruioB. Puznueckue
CBONCTBA U CTpOCHUE
anpaerngoB. Oomme
XHMHYECKHE CBOMCTBA
aNbJIETH/IOB.
IIpumeHeHne Y NIOJIy4YEHUE
aJbJCTU]IOB
71 I'mapoxcuiibHbIE U KaugecTBeHHbIe peakuun Ha | IlpakTHyeckas
KapOouumnbHubie OPraHMYECKHE BEIIECTBA. padora Ne3
MIPOU3BOIHBIC
YTJI€BOI0POIOB
72 I'omonoruuecknii  psijg Crpoenue, nzomepus, HUKT § 20
IpCACTIbHbBIX HOMEHKJIaTypa (GU3HUECKUe Kap6onossbie
OJTHOOCHOBHBIX CBOMCTBA KHCJIOTBI. ynp. 14
KapOOHOBBIX KHCJIOT, UX
¢du3nueckre cBOCTBA U HemoHcTparus
cTpoeHie. HMEIOIIMNXCI B
HaJTHYUU
KapOOHOBBIX
KHUCJIOT
73,74 | XuMuuecKkue CBOMCTBA JI. deiicTBHe § 20
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT pacTBopa ynp. 6,7,17
KHCJIOTHI HA

JIAKMYC,




B3anMo/jielicTBHE
KHCJIOT ¢
AKTHBHBIMH
MeTaJIaMHU.
OcCHOBaHHUSIMH U
COJISIMH

75 [IpeacraBurenu 3HavYeHHE MYPaBBUHOM KUCIIOTHI § 20
npeieabHbIX JUTSL )KU3HEESATEIbHOCTH
OJTHOOCHOBHBIX MypaBbeB, KUILIEYHO-TIOJIOCHBIX,

Kap6OHOBbIX KHUCIIOT PaCTUTCIIbHBIX OPraHnu3MOB
(6uonorwust). Koncepsupyroiiee
JICUCTBUE YKCYCHOM KHCIIOTHI.

76,77 Cemunap «KapOoHOBBIE I'omonornueckun psng IL.p.5

KHCIIOTBD) KapOOHOBBIX KUCIIOT.
duznyeckue cBOWCTBA U
CTpOoeHHE KapOOHOBBIX KUCIIOT.
OO0mue XUMHYECKHE CBOICTBA
KapOOHOBBIX KHCIIOT.
[Tpumenenue U TIOJTy4YeHHE
KapOOHOBBIX KUCIIOT

78 [Tonyuenue u KauecTtBeHHble peakuu IpakTnueckas | § 20
CBOMCTBa KapOOHOBBIX Ha OpPraHUYEeCKHe pabora S.

KHCIIOT. BEIIECTBA.

79 Crpoenue u cBoiicTBa Crtpoenue, nzomepus, JIL. § 21
CIIOHBIX d(PUPOB U UX HOMEHKJIATypa (pU3UYECKHE O3HakoMJIeHHE C
pUMEHEHHUE. P o6pazuamn ynp. 1-3

CJI0KHBIX
3¢pupos.
BbiBenenue
JKHPHOTO MSITHA
¢ X/0 TKaH¥ NpH
MOMOIIH
CJI07KHOT 0
3¢upa.

80 Kupsl, ux ctpoeHue u [TepepaboTka KUPOB B TEXHUKE. PacrBopumocts | § 21
CBOMCTBA. ITonsitne o CMC. *KMpOB,

nokazareabcrso | yup. 4,10
170.¢

HenpeaeJbHOro

Xapakrepa,

OMBbLIEeHHE

JKHPOB

81 Cemunap «CnoxxHble Crpoenue, nzomepus, [ToBTOPUTH
3¢upsl. JKupbL.» HOMEHKIIaTypa (pU3HUecKue §17-21




CBOWCTBA

82,83 O06006111EHE U O0600muTh 1 cucremaruzupoBarb | UKT
cUCTEMATHU3AINI 3SHAHUN 3HAHUS IO TEME. O000meHHAas
o TeMe cxema.(reH cB3b
«Kucnopoacoaepxariue Opr BellecTB B
OPraHMYECKHE BELIECTBA» nanke Erd)
84 KourpoabsHnas padora Ne | KOHTpOJIb U ydeT 3HaHUI 110
3 U3y4EHHOH TeMe.
85 AHAJN3 KOHTPOJIbHOI
padoThI.
VYrnesoas! (74)
86,87 [Tonsitue 06 yrineBoax. MoHo-, 11- ¥ oJIUCaXapu/ibl. § 22,23
Momnocaxapusl. [IpeacraBuTeny Kaxa0u rPyIIIIbI. JL.p.B3aumooeiic
p.
['mroko3a. Haxoxnenue p | Mmeue 2uioko3vl | YUP
¢ 2UOPOKCUOOM 2,3,4,6,7,9
npupoe, crpoenue. [IpocTeie
meou (11)
YTJICBOIBI, ux
Ounosoruueckas posib.
XUMHUYECKUE CBOWCTBA U
IIPUMEHEHNE III0K03bI. [Ipornecchl
OpokeHus.  Pomb riaroko3bl
B OMOXMMHYECKHX MpoIeccax
88 Caxapo3sa. Caxapo3za cTpoeHue, CBOMCTBA. 3anucu B
TETPAIIAX
89,90 [Tosmcaxapusr. Kpaxwman, ero ctpoenue | JLp. § 24
1 XUMUYECKHE CBOMCTBA. Bzaumooeiicmeu
e kpaxmana ¢ |yop. L5
emnronosa, _ €CCTPOCHUE | yp)om, 2udponus
U XUMUYECKHE CBOMCTRA. Kpaxmana
Crnoxuble yrneBoasl.  Ponb
Kpaxmasa B )KM3HH pacTeHHM
Y )KUBOTHBIX. MeXaHU3M
dboTocuHTE3A.
Posb kieTdaTkM B KU3HU
pPacTHTEIHHBIX OPTaHU3MOB
91 O06o001enne cBeIeHn Pemenue 3amau u ynpaxHeHun I[Ip6
00 yrieBojax
92 VraeBonasl. IpakTHyeckas §21-24

padora 6.




A3o0Tcoeprkaie opranuveckne Bemecrsa (144)

93,94 AMMWHBL. CrpoeHue 1 CBOMCTBA ~ aMHHOB . OnbITe § 25
npenensHoro psina. CtpoeHue C MCTUJIAMUHOM:
ammuaka. JlonopHo-akuenTopupi | TOPCHHC, ynp. 12,5
MEXaHU3M 00pa30BaHUs LICIIOHbIC
. CBOICTBa
XUMHUYECKOH CBSI3U. pacTeopa,
o0pa3zoBaHue
COJIEN.
95 CemuHap «AMUHBI». § 25
96,97 AMHHOKHUCIOTBI HMX CtpoeHue, u3omMepus, I § 26 ymp.1
CTpPOCHHC u HOMEHKJIaTypa, pusnueckue u Hoxazamenscmeo
cBorictBa.  CuHTe3 XHUMHYECKHE CBOMCTBA Hanuyus
TICTITH/IOB. DYHKYUOHATLHBIX
epynn 8
pacmeopax
AMUHOKUCTIOM
98,99 benku. benku KaK HUKT beaxku. § 27ynp.8-
BBICOKOMOJIEKYJISIPHbIE LiBeTHBIE 10
BerectBa. CocraB OEIKOB U UX peakuuu Ha
CTpOEHHE. 0eJIKH.
CgoiictBa  06enko. [IpeBparenns | JI.
OENKOB MUIIM B OpraHU3Me. p.Pacmeopenue
VYcnexu B U3y4€HUH CUHTE3a u ocasxicoenue
OeJIKOB, ITIOHSTHE o benkoe,
MHUKPOOHOIOTHUYECKON oenamypayus
MPOMBIIUIEHHOCTH . Oenkoe.
100 «A3zoTcoepkanme
OpraHUYecKUe BEIIECTBa»
101 HykenHOBBIE KUCIIOTHI. CocraB u cTpoeHHe § 28
HYKJIEMHOBBIX KUCJIOT. IX poib ynp.1,2,4,5
B JKM3HEICATEIHLHOCTH
OpraHusma.
102 O60061eHue Pemenue 3ana4 v ynpaxxHeHUH § 25-28
CHCTEMaTH3aIlUs TEMBI:
«A3zoTcoaepxamnme
OpPTraHUYECKUE BEILIECTBA»
103 KontpoabHas padora Ne | KonTpous 1 yuer 3HaHu# 11O




4

U3y4YEHHOU TEME.

104

AHaJIN3 KOHTPOJILHOI
padoThl.




