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Pabouas nmporpaMma 1o XMMHUH COCTABJICHA HA OCHOBE!

e [lpukaz MunucrepcTBa obpasoBanus U Hayku PD ot 17 mas 2012 r. N 413 "OG6 yrBepxaeHUH
denepalbHOTO  TOCYIapCTBEHHOTO  00Opa30BaTENBLHOTO  CTAHIAPTAa  CPEIHEro  o0Iero
obpazoBanus"

e [lpuka3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit ®@enepauun ot 29.12.2014 Ne 1645
"O BHeceHMM HU3MEHEHUN B mpuKa3 MuHuctepcTBa 00Opa3zoBaHus M Hayku Poccuiickoit
@eneparn ot 17 mas 2012 r. Ne 413 "OO6 yrBepx)aeHUU (enepaibHOr0 TOCyAapCTBEHHOTO
00pa30BaTEIILHOTO CTaHAPTa CPETHETO (ITOJTHOTO) 001Iero oopazoBanus"

e [lpuka3 MunucrepctBa oOpasoBanus u Hayku Poccuiickoit ®@enepauuu ot 31.12.2015 Ne 1578
"O BHeceHMHM W3MEHEHWH B (eaepalbHBIi TOCYJAapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT
cpenHero oOmiero o0pa3oBaHUs, YTBEPXKACHHBIM Npuka3oM MUHHCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit ®enepannu ot 17 masg 2012 r. Ne 413"

e [lpuka3 MunucrepctBa oOpasoBanusi U Hayku Poccuiickoit @enepanun ot 29.06.2017 Ne 613
"O BHeceHMM HU3MEHEHUHl B (QenepalbHbIl TOCYyJapCTBEHHBI 00pa30BaTEIbHBIA CTaHIApPT
cpenHero oOmiero o0pa3oBaHUs, YTBEPXACHHBIM Npuka3oM MuHHCTEpCcTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepannn ot 17 masg 2012 r. Ne 413"

e [Ipukaz MunucrepctBa npocsemenus Poccuiickoii @enepaunn ot 20.05.2020 Ne 254 "OO6
YTBEPKIACHUHM (eepalIbHOTO TepeuHs Y4eOHUKOB, JOMYIICHHBIX K HCIOJIb30BaHUIO TpU
peaiv3allil HMMEIOIIMX TOCYJApCTBEHHYIO AaKKpEOUTAlHMI0 0o0pa3oBaTeNbHBIX MpOrpaMm
Ha4yaJIbHOTO OOIIEeTr0, OCHOBHOTO OONIET0, CpPeaHEero OOIIero oOpa3oBaHMsI OpraHU3AIUSIMU,
OCYIIECTBIISIOMIUMH 00pa30BaTEIbHYIO JACSITEIBHOCTD"

e [lpuka3 MunucrepcrBa npocsemenus Poccuiickoit ®@enepanuu ot 20.05.2020 Ne 254 "O6
YTBEPKIACHUHM (eepalIbHOTO TepeuHs Y4eOHUKOB, JOMYIIEHHBIX K HCIOJIb30BaHUIO TpU
peaiv3allii  MMEIOIIKUX TOCYJapCTBEHHYIO aKKpeOuTaluio o0pa3oBaTeNIbHBIX MPOrpamMm
Ha4yaJIbHOTO OOIIEer0, OCHOBHOTO OOIIEro, CpeaHero oOIero oOpa3oBaHMs OpraHU3AIUSIMU,
OCYIIIECTBJISIONIUMH 00pa30BaTEIbHYIO IeITeIbHOCTD"

e TocymapctBeHHas mnporpamma Poccuiickoir @Penepanuu «Pa3Butue oOpasoBanus» (yTB.
[TocranoBnenuem IlpaBurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEP)KJICHUM  TOCyJapCcTBeHHOM  mporpammbl  Poccuiickoit  ®depeparuun  «PazBurue
00pazoBaHUM.

e Ilpumepnas pabGouas mnporpamma mo xumud i 10-11 K1IaccoB € HMCMOJIb30BaHHEM
obopynoBanus 1eHTpa «TOUYKA POCTA».MunuctepctBo mpocBemenus Poccuiickoi
®enepanuu, 2021r

[IporpamMma pazpaboTaHa B COOTBETCTBUU U HA OCHOBE aBTOPCKOM mporpammbl Kypca xumun ans 10-11
KJ1acca o0meo0pazoBarenbHbIX yupexkaenuii. Epemun B. B. Metoaunueckoe nocobue k yueOnukam B.B.
Epemuna, H.E. Ky3pmenko u ap. «Xumus. Yrioy6neHHsiii ypoenb». 10-11kn./ B.B. Epemun, A.A.
Hpo3snos, N.B. Bapranosa. — M.: [Ilpoda, 2013; — 154, [6] c.

Yueonunk: Epemun B. B. Xumus. Yrayonenunsiii yposens. 10 kiace. / B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — 6-e uzn., nepepad. — M.: Jlpoda,
2020. — 446 c.

Yueonuk: Epemun B. B. Xumus. YriyOnennsiii yposens. 11 knacc. / B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — 6-e uzn., nepepad. — M.: Jlpoda,
2020. — 446 c.

HporpaMMa COOTBCTCTBYCT 06p8.30BaTCJ'IBHOMy MHUHUMYMY COJACPIKaHUA OCHOBHBIX
O6H.ICO6pElBOBaTCJ'IBHBIX nporpamMmm " Tpe6OBaHI/ISIM K YPOBHIO IIOATOTOBKH YYalIUXCH, IO3BOJEACT
pa6OTaTL oe3 Nneperpy3ok B KJacCe C€ JACTbMH PA3HOTO YPOBHA 06yIICHI/I}I. Ona 1O03BOJISET
C(bOpMI/IpOBaTB Yy ydamuxcsa OCHOBHOM IIKOJIBI JOCTaTOYHO IIAPOKOC MPECACTABIICHUC O XUMHUYECKOM



KapTuHe Mupa. Pabouas nporpamma pa3zpadorana ¢ yu€ToM NpUMEPHON IporpaMMsl o Xxumuu st 10-
11 kmaccoB ¢ ucnonszoBanueM obopynoBanus nearpa « TOUKM POCTA.

1. IInanupyemble pe3yJIbTaThl

JIMYHOCTHBIE pe3yJbTarTbl

Y eévinycknuka 6yoym cghopmuposanot.

B IIEHHOCTHO-OPHMEHTALIMOHHOUN cepe - ocoznanue pOCCUNUCKON TPaXJAHCKON HIACHTHUYHOCTH,
ryMaHu3Ma, LEJIeYCTPEMIIEHHOCTH;

B TPYNOBOU cdepe - ecomosHocmb K OCO3HAHHOMY BBIOOpY JalibHEMIeld 00pa3oBaTeIbHON
podeccuoHaIbHON  TPAEKTOPUH;

MO3HABATENbHOU cepe - ymenue YOPABISATH CBOEH TO3HABATEIBHON JCSTEIBHOCTHIO,
20MOBHOCMb U CNOCOOHOCMb K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHNI0, Ha MPOTSHKEHUN
BCEH IKM3HHU; CO3HATEIbHOE OTHOIIEHHWE K HENpPEepbIBHOMY O0Opa30BaHUIO KaK YCIOBUIO
YCHENTHON TPO(EeCCHOHAIEHON U 00IIECTBEHHOM NEeATENbHOCTH, HABbIKU DKCTIEPUMEHTAIIBHON U
HCCIIEIOBATENIbCKON  JIEATEIbHOCTH; YMeHue B TYOIUYHOM TMPEACTaBICHUH pPeE3yIbTaToOB
CaMOCTOSITEJIbHOM MO3HABATEIbHON J1€ATEIbHOCTH;

B cpepe cOepexeHUst 3J0POBBS - npuHAmMuUe U pearuzayus UEHHOCTEN 310pOBOTO U OE3011acHOTO
oOpa3a JKH3HHW, Henpusmue BPEAHbIX MpPHUBBIUEK (KypeHUs, yHNOTpeOJIeHUus aIKoTOoJs,
HapKOTI/IKOB) Ha OCHOBE 3HAHUI O CBOICTBax HApKOJIOTHYCCKHUX W HAPKOTHYCCKHUX BCHICCTB,
coOirofieHre TpaBHJI TEXHUKM O€30MacHOCTH NpU paboTe C BelIeCTBAMHU, MaTepuagamMu |
nporeccamMu B yueOHO 1abopaTtopuu, B OBITY W Ha IPOU3BOJICTRBE.

MeTtanpeamMeTHble pe3yJbTaThl Kypca

PeryasiTuBHble YHHBepPCaJbHbIe YUeOHbIE TelCTBHS

BbINMyCKHUK HAYYHUTCS:

CaMOCTOSITENIBHO OIpeNeNsITh 1LIeNU, 3a/laBaTh MapaMeTpbl U KPUTEPHH, MO KOTOPHIM MOXKHO
OTPEENUTh, UTO LIeJIb JOCTUTHYTA;

OIICHUBATh BO3MOKHBIC TIOCJIEJICTBUSL JOCTHIKEHHS TOCTAaBICHHOW L€ B JESATEIBHOCTH,
CcOOCTBEHHOM KMU3HU U KU3HHU OKPYXKAIOUIUX JIFOJIEH, OCHOBBIBAsICh HA COOOPaXEHUSIX ITHUKU U
MOpau;

CTaBUTh U (OPMYyIUPOBAaTH COOCTBEHHBIE 3aJauyd B 0Opa30BaTENbHON JESITENBHOCTH U
KU3HEHHBIX CUTYaIUsX;

OIICHUBATh PECYpPCHI, B TOM YHCIIe BpeMs U Jpyrue HeMmarepHallbHble Pecypchbl, HEOOXOIMMbIE
JUIS TOCTHYKEHUS TIOCTaBJICHHOH 11eIH;

BBIOMPATH MYTh JOCTHXKEHUS L€, IIJIAHUPOBATh PEIllIeHHEe MOCTaBICHHBIX 3a7a4, ONTUMU3HUPYS
MaTepHuaabHbIe U HEeMaTepualbHbIE 3aTPATHI;

OpraHu3oBbIBaTh  A(PGEKTUBHBIA TIOUCK  PECYpCcOB, HEOOXOOUMBIX JJS  JTOCTHKEHUS
MOCTaBJIEHHOM 11eJ1H;

COTIOCTABJISITh TIOJIYYEHHBIN Pe3yJabTaT AEATEIbHOCTH C MOCTABJICHHOMN 3apaHee LENbIO.

ITo3naBaTenbHBIC YHHBEPCATbHbIC Y4eOHbIC JCHCTBUSA

BbInycKHMK Hay4YuTCS:

UCKaThb W HAaxXOAWTh OO0OOIIEHHBIE CHNOCOOBI pelIeHHs 33/ady, B TOM YHCJE, OCYIIECTBIAThH
pa3BepHyThIi HMH()OPMALMOHHBIA MOUCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE U
MO03HaBAaTEeNIbHbIC) 331a4H;



® KpPUTHUYECKH OIEHUBATH M MHTEPIPETUPOBATH HH(POPMAIIMIO C Pa3HBIX MO3HIIUN, PACTIO3HABATH
1 (PMKCHPOBATh MPOTUBOPEUHUS B MH(OOPMAIIMOHHBIX NCTOYHUKAX;

® UCIIOJIb30BAaTh  PA3JIMYHbIE  MOJEIIBHO-CXEMATHYECKHE  CPEACTBA  JUISl  I[PEICTABIECHUSA
CYLIECTBEHHBIX CBSI3€M W  OTHOLICHUM, a TAaKXKe [MPOTUBOPEUYUN, BBIABICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

® HaxOAUTh U MPUBOAUTH KPUTUYECKHE aPTYMEHTHI B OTHOUIEHUH JICVCTBUM U CYKJICHUHN IPYroro;
CIIOKOWHO W Pa3yMHO OTHOCHUTHCS K KPUTHYECKMM 3aMEUaHUSM B OTHOIICHUU COOCTBEHHOTO
CYXKJIEHUSI, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

® BBIXOJUTh 32 paMKH Yy4eOHOTO TIpeIMETa M OCYIIECTBISATH IEJCHAIPABICHHBIM TOUCK
BO3MOJKHOCTEH sl IIMPOKOTO MEPEHOCA CPEICTB U CIIOCOOOB ICUCTBUS;

® BBICTpaMBaTh WHJWBHUAYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

® MEHSATh U YAEPKUBATH Pa3HbIC MO3UIUN B TO3HABATEILHON JIEATEIIBHOCTH.

KomMMmyHukaTHBHBIE YHUBepcaIbHbIe y4eOHbIe 1eliCTBUSA
BbInycKHMK HAy4YUTCS:

® OCYIIECTBJISITH JCIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMU (Kak
BHYTpH 00pa30BaTeNbHON OpraHW3alliH, TaK U 3a €€ MpejaesiaMu), MoJA0upaTh MapTHEPOB IS
JIEJIOBOM KOMMYHHKAITUHA HMCXOMS M3 COOOpaKEHUU pe3yIbTaTUBHOCTH B3aWMOJICHCTBUA, a HE
JIMYHBIX CUMITATHM;

® TIPH OCYIIECTBJICHHH TPYNIOBON pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK W YWICHOM KOMAaHJbI B
Pa3HBIX POJISX (TeHEepaToOp UICH, KPUTHK, UCTIOJIHUTENh, BEICTYMAIONINMA, SKCIEPT U T.11.);

® KOOPIMHUPOBATH M BBINOJHATH PA0OTy B  YCIOBUSX pPEAIbHOTO, BUPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BepHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHHS C MCIOJB30BAHUEM aJIeKBaTHBIX
(YCTHBIX M MIMCbMEHHBIX) S3BIKOBBIX CPE/ICTB;

e pacrno3HaBaThb KOH(DJIUKTOTEHHBIE CUTYallUd U MPENOTBpaliaTh KOH(MIMKTHI A0 MX aKTUBHOM
(da3pl, BbICTpauBaTh JEJOBYI0 U 00pa3oBaTElbHYI0 KOMMYHHUKaIMIO, H30eras JIMYHOCTHBIX
OIICHOYHBIX CYXKJCHHH.

B obOnactu mnpeaMeTHBIX pe3yJabTATOB 00pa30BaTEIbHOE YUPEXKACHUE CPETHEro oOIero
o0pa3oBaHHUsl MPENOCTABIIAECT YUYEHUKY BO3MOXHOCTh HAa CTYIIEHH CpeAHero (IOJHOro) ooOIero
o0pa3oBaHus NPU U3YYEHUU XUMUU

BbinycKHHK Ha yri1y0JIeCHHOM YPOBHE HAYYHMTCH:

® packpvliéams Ha NpUMeEpax pojib XMMHUU B (OPMUPOBAHMM COBPEMEHHOW HAy4YHOM KapTHHBI
MHUpPa M B NPAKTHUECKOW JEATEIbHOCTU YEJIOBEKa, B3aUMOCBA3b MEXIY XUMHEH M JPYrUMH
€CTECTBEHHBIMH HAayKaMU;

® uLIIOCMPUPOBamMsb Ha IPUMEPAX CTAHOBJIEHUE M 3BOJIOLMIO OPraHMYeCKON XMMUU KaK HayKH Ha
Pa3IMYHBIX HCTOPUYECKHX ITAIAX €€ Pa3BUTHS,

®  yCmanaenueamv TPUYUHHO-CIEICTBEHHBIE CBSI3U MEXKIY CTPOEHHEM aTOMOB XHMMUYECKUX
JIEMEHTOB U MEPUOJUYECKUM H3MEHEHHEM CBOMCTB XMMHUYECKHMX JIEMEHTOB U MX COCIUHEHMMU
B COOTBETCTBUH C TOJIOKEHUEM XUMUYECKUX DIIEMEHTOB B IEPUOANUECKON CUCTEME;

® gHaIU3UpPO6amb COCTaB, CTPOCHUE M CBOMCTBA BEILECTB, NPUMEHSASA IOJOKEHUS OCHOBHBIX
XMMHMUYECKUX TEOPHUH: XMMHUYECKOTO CTPOEHHUs OpraHudeckux coeauHeHuii A.M. byrneposa,
CTPOEHHUS aTOMa, XUMHUYECKON CBSI3HU, DJIEKTPOIUTUUECKON AMCCOLMALMUA KHCIOT U OCHOBAaHUI;
YCTaHABIMBAaTh MPUUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXJy CBOMCTBAMHM BEILECTBA U €TI0 COCTABOM
U CTPOEHUEM;



npumeHsAms TpPaBWIa CHCTEMATHYECKOM MEXIYHAPOJHOW HOMEHKIATYypbl KakK CpelcTBa
pa3nuYeHUs U UACHTU(DUKAIIMH BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;

cocmaensims MOJEKYISPHBIE W CTPYKTYpHBIE (DOPMYJIBI HEOPTraHMYEeCKHX W OPraHuYecKhX
BEIIECTB Kak HOCUTENed WHQPOpMAIMM O CTPOSHUHM BEIIECTBA, €ro CBOWCTBAX |
MPUHAJICKHOCTH K ONIPEAETIEHHOMY KJIACCy COCIMHEHU;

00bACHAMb TIPUPOJTy U CIIOCOOBI 00pa3oBaHMs XUMHUYECKOHW CBSI3M: KOBAJICHTHOW (ITOJIIPHOM,
HETIOJISIPHOW), MOHHOM, METaJUTMYECKOM, BOJOPOJHOW — C IICJIbIO OINPEACIICHUS] XUMHUYECKOU
AKTHBHOCTH BEIIIECTB;

xapaxmepuzoeams (HU3HUECKUE CBOWCTBA HEOPTaHMYECKUX M OPraHUYECKHX BEIICCTB U
YCTaHABIIMBATh 3aBUCUMOCTh (DM3MYECKUX CBOWCTB BEHIECTB OT THUINA KPHUCTAJUITMYECKOM
peILIETKH;

Xapaxkmepuzoeams 3aKOHOMEPHOCTH B U3MEHEHHHM XHUMHUYECKUX CBOWCTB IMPOCTHIX BEIIECTB,
BOJIOPOJHBIX COETMHEHUH, BBICIIUX OKCHJIOB U THIIPOKCHUIOB;

npueooums TPUMEPhl XUMHUUYECKHX PEaKIHUi, PaCKpPBIBAIOIIUX XapaKTEPHbIE XUMHUYECKUE
CBOMCTBa HEOPraHMYECKUX M OPraHMYECKHX BEHIECTB H3YYEHHBIX KIACCOB C IMENbI0 X
uaeHTU(DUKAITUN U OOBSICHEHHS 00JIaCTH IPUMEHEHUS;

onpeodensimb MEXaHU3M PEAKIIMA B 3aBUCUMOCTH OT YCJIOBUW TIPOBEACHHUS pEaKIUU |
MPOTHO3UPOBATH BO3MOXHOCTh MPOTEKAHUSI XUMHUYECKUX PEAKIUA Ha OCHOBE THIAa XUMHYECKOU
CBSI3W M aKTUBHOCTH PEAreHTOB;

YCMAaHaeIueams 3aBUCUMOCTh PEAKIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCAMHEHUN OT
XapakTepa B3aMMHOTO BIIMSIHUS aTOMOB B MOJIEKYJIaX C IEJIbI0 MPOTHO3UPOBAHUS MPOJAYKTOB
peaKkuuu;

YCMaHasaueams 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU W CMEUICHUS XHUMHUYECKOro
paBHOBECHS OT pa3au4HBIX (AKTOPOB C IMEIbI0 OMNPEICIICHUs] ONTUMAIBHBIX YCIOBHI
MPOTEKAHUSI XUMUYECKHUX MPOLIECCOB;

ycmanasaueams TEHETUYECKYI0 CBSI3b MEXKIY KiIacCaMU HEOPTaHWYECKHX M OPraHu4eCcKHUX
BEIECTB JUIsi 0OOCHOBAaHWS NPHHIMIHAIBHOW BO3MOYXHOCTH TOJyYEHHS HEOPTaHWYECKUX U
OPraHM4YeCKUX COCIMHEHUM 3aJaHHOTO COCTaBa U CTPOECHUSI;

noobupame PEareHThl, YCIOBHUS M ONIPEACIATh MPOIYKTHI PEAKIIMK, MO3BOJISIONINX PEean30BaTh
Ja00OpaTOpPHBIC W TPOMBIIIICHHBIE CIOCOOBI TOJYYCHHsS] Ba)KHEHIIMX HEOPraHWUYECKUX U
OPraHUYeCKUX BEIIECTB;

onpedensimb XapakTep Cpeabl B pe3yabTaTe THUIPOIU3a HEOPraHMYECKUX U OPraHMYeCcKHX
BEIIECTB W MPUBOAUTH MPUMEPHI THAPOJIU3a BEIIECTB B IMOBCEAHEBHOM KH3HU YEJIOBEKA,
OMOJIOTHYECKHX OOMEHHBIX IpoIieccax U MPOMBIIUICHHOCTH;

npusooums MpUMEPbl  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEakluii B IPUPOJE,
MPOU3BOJCTBEHHBIX MPOIIECCAX U KUZHEEITEIbHOCTA OPraHU3MOB;

000CHOBBIBATh MPAKTHUECKOE MCIOIH30BAaHUE HEOPraHUYECKUX U OPTraHUYECKUX BEIIEeCTB U UX
peaxiuii B IpOMBIIUIEHHOCTH U OBITY;

8bINOJIHAMbG XUMUYECKUN SKCIEPUMEHT MO PACHO3HABAHUIO U MOJYYEHHIO HEOPraHMYECKHX U
OPraHUYeCKHUX BELIECTB, OTHOCAIIUXCSA K PAa3JMYHBIM KJIacCaM COCIMHEHUH, B COOTBETCTBUM C
MpaBWJIaMHU U TIpUEMaMH 0e30MacHOi paboThl ¢ XMMHUYECKHMHU BEUIECTBAMH U J1aOOPATOPHBIM
obopynoBaHueM;

npogooums pacdeThl Ha OCHOBE XMMHUYECKUX (OPMyNT W ypaBHEHHUH peaKIHii: HaXOXICHUE
MOJIEKYJISIpPHOM (OpMYJIBl OPTraHMYECKOTO BEIIECTBAa IO €ro IJIOTHOCTH U MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIM II0 IMPOJYKTaM CrOpaHMs; PacyeTbl MAacCOBOW JI0JIHU
(Macchl) XUMHUYECKOTO COCTUHEHHS B CMECH; pPacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA)



MIPOIYKTOB PEAKIIUH, €CITU OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH);

pacdeTsl MaccoBOW WM OOBEMHOW JIOJIM BBIXOJA NPOAYKTa PEAKIHA OT TEOPETUUYCCKH
BO3MOXHOI'0; pacyeThl TEIUIOBOTO 3 (eKTa peakluu; pacdyeTbhl 0OBEMHBIX OTHOIICHHHA Ta30B
IpH XUMHUYECKHX PEaKIHsIX; pacdeThl Macchl (00beMa, KOJIMYeCcTBa BEHIECTBA) MPOIYKTa
peakuuu, €ciii OJHO W3 BEUIECTB JIaHO B BHJIE PAcTBOpa C OMNPEIAECIECHHOW MAacCOBOM J0JEH
pPacTBOPEHHOTO BEIIECTBA;

UCNOIb306aMb METOJIbl HAy4YHOTO TIO3HAHMS: aHaU3, CHUHTE3, MOJCIMPOBAHUE XHMHUYECKHX
MPOIIECCOB U SIBJICHUH — TPU PEHICHUH Y4eOHO-UCCIIENOBATEIbCKUX 3a/ad [0 H3YYCHHIO
CBOWCTB, c1n0Cc0606 NOLyYeHUs U pACNO3HABANHUS OP2AHUYECKUX 8eUjeCME;

BJIQJIETh TMpaBWJIaMH Oe30macHOro oOOpalieHusi ¢ €IKUMH, TOPIOYMMH ¢ TOKCHYHBIMU
BEILIECTBaMHU, CPEJICTBAMH OBITOBOM XUMUU;

ocywecmenams TOWUCK XUMUYECKOW WHPOPMAlMK 10 Ha3BaHMSIM, HISHTU(UKATOpAM,
CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

Kpumuyecky oyeHu8ams U WHTEPIPETUPOBATh XUMHYECKYIO HH(GOPMAIMIO, COACPKAIIYIOCS B
COOOIIEHUSAX CPEeICTB MaccoBOoW uH(opmaiuu, pecypcax HuTepHeTa, Hay4YHO-TIOMYISPHBIX
CTaThSX C TOYKH 3PEHUSI ECTECTBEHHO -HAYYHON KOPPEKTHOCTH B LEJISAX BBISBICHUS ONTHOOYHBIX
CyXKJeHu! 1 popMUpOBaHUS COOCTBEHHOU MO3HITUH;

YCMaHagIueams B3AUMOCBSI3M MEXIy (akTaMu W TeOpHe, MPUIMHOW M CIEACTBUEM IIPHU
aHanu3e TPOOJEMHBIX CHUTyalluid W OOOCHOBAaHWM NPHUHUMAEMBIX PEIICHWA Ha OCHOBE
XUMHWYECKUX 3HAHUU;

npeocmasname TYTH peHieHHs] TI00aIbHBIX MpoOJeM, CTOALIUX Iepes YEeJIOBEYECTBOM, U
MEPCIEKTUBHBIX HAMPABICHUNA Pa3BUTUS XUMUYECKUX TEXHOJIOTHI, B TOM YHCIIE TEXHOJIOI'MI
COBPEMEHHBIX MaTepUalioB C Pa3iMyHOM (DYHKIIMOHAIBHOCTHIO, BO30OOHOBISIEMBIX HCTOYHHUKOB
CBIPBS, IEpepabOTKU M YTHIIM3ALUU TPOMBIIIJICHHBIX U OBITOBBIX OTXOJIOB.

BhinycKHUK Ha yr1y0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:

Gopmynupoeams 11elb UCCIEIOBAHUS, BBIIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3HI O
XMMHYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh
B XMMHUYECKHE PEaKIUH, O XapaKTepe U MPOAYKTaX Pa3InYHbIX XUMUUYECKIX PEAKIIHIi;
CAMOCMOSIMENbHO NIAHUPO8amMb W TPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI C COONIOJCHHEM
MpaBuJI 0€30MacHON PabOTHI C BENIECTBAMU U J1A00OPATOPHBIM 000pYI0BAaHUEM;
uHmepnpemuposams IaHHBIE O COCTAaB€ U CTPOCHUU BELIECTB, MOJYYCHHBIE C IOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOJIOB;

onucvl8ams COCTOSHHE 3JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHMYECKHX
MPEJICTAaBICHUM O CTPOCHHUU aToMa sl OOBSICHEHHsI PE3yJIbTaTOB CIEKTPAIbHOTO aHAIM3a
BEILIECTB;

Xapakmepu308amy PoJib a30TOCOJEPKAIINX T'€TEPOLMKINYECKUX COCANHEHUN M HYKIEMHOBBIX
KHUCTIOT KaK BaXKHEHITUX OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

NPOCHO3UPO6AMs BO3MOXKHOCTh TPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLHM,
JIeXkKaIIUX B OCHOBE MPUPOIHBIX U MPOU3BOJCTBEHHBIX MPOIECCOB.



2. Copep:xanue
Tema 1. IloBTOpeHue u yriydjieHue 3HAaHUM

ATOMHO-MOJIEKYJIIpHOE  yueHue. BemiectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO  CTPOEHHUS.
KauecTBeHHBIN U KOJMYECTBEHHBIM COCTAB BellecTBA. MoJsipHAass U OTHOCUTEJbHASI MOJIEKYJIsIpHAs
Macchl BelecTBa. MoJibHast I0JIs1 M MaccoBasi JOJIS JIEMEHTA B BEILIECTBE.

Crpoenue aroma. AtomHas opoOutanb. [IpaBuiia 3amoJIHEHHS HJIEKTPOHAMH ATOMHBIX OpPOWTAJICH.
Banentnbie anexrponsl. Ilepnoguueckuit 3akoH. POpMyIMpPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUU aToma. MI3MeHeHne CBOMCTB 3JIEMEHTOB M UX COEAUHEHHI B MEPUOAAX U
rpymnmnax.

XuMuYecKkasi CBfA3b. JEKTPOOTPULATENBbHOCTh. Bunapl xumuyeckoil cBsizu. HoHHas CBs3b.
KoBanenTtHass HenonsipHas M mnoJigpHas cBA3b. OOMEHHBI U JOHOPHO-AaKLENTOPHBIM MeEXaHU3M
o0pa3oBaHUsl KOBAJEHTHOW TOJSApHON cBsi3u. ['eomerpust Mousiekynbl. MeTaminueckas CBS3b.
BonoponHas cBsi3b. ArperatHple COCTOSIHHMS BEIIECTBA. THIbI KPUCTAJUIMYECKUX PELIETOK: aTOMHa,
MOJIEKYJISIpHAsi, MOHHAsA, METaJlJTNUECKas.

Pacuersl mo Qopmynam u ypaBHeHMsM peakuuid. ['a3oBble 3akoHbl. YpaBHeHue Kialimepona—
MemnneneeBa. 3akoH ABorajipo. 3akoH 00bEMHBIX OTHOIICHUH. OTHOCHUTENbHAS TIJIOTHOCTD T'a30B.
Knaccudukanus XuMu4ecKuX peakluuid Mo pa3u4HbIM MPU3HAKaM CpaBHEHHUA. V3MeHeHHe cTeneHu
OKHUCJICHUS 3JIEMEHTOB B coelMHEHUsAX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHCIeHue U
BoccTaHoBNieHHE. OKHUCIUTENN M BOCCTAaHOBUTENU. MeToj 3neKTpoHHOro OanaHca. Ilepmanranar
KaJIusl KaKk OKHCIIUTEIb.

Baxwueiimmne Kiacchl HEOPraHMYECKUX BEHIECTB. [ eHeTMyeckas CBS3b MEXAY KiaccaMH
HEOPraHUYeCKuX coenHeHni. Peakiinn nonnoro oomena. ['maposms. pH cpenpr.

PactBopbl. CriocoObl BhIpakeHHs KOJMUYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas J0Jjs (MpOleHTHas
KOHIICHTpaIUs ), MOJIsipHas KoHneHtpanusa. Kommoumnaeie pactBopbl. Dddext Tunmans. Koarymsmmus.
Cunepesuc. KommiekcHbie coenuHenms. CocTaB KOMILUIEKCHOTO HOHA: KOMIUIEKCOOOpa30BaTElNb,
nuranabl. KoopaunannonHoe unciio. HoMeHkmaTypa KOMIUIEKCHBIX COCIMHEHUM.

JdemoHcTpaumnu.

1. OGpa3ibl BELECTB MOJEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUSI.

2. Bosrouka mona.

3. OmpezneneHue KUCIOTHOCTH CPeJibl PU OMOIIH HHAUKATOPOB.

4. Dddexr Tunmans.

5. OOpa3oBaHuE KOMIUIEKCHBIX COEIMHEHUI MepeX0qHbIX METAIJIOB.
JlaGopaTopHble ONBITHI.

1. Peaxuumu moHHOrO OOMEHa.

2. CBoHCTBa KOJUIOUIHBIX PACTBOPOB.

3. T'mpposm3 conei.

4. TlomyyeHue U CBOWCTBA KOMIUIEKCHBIX COCMHEHUH.
IIpakTnyeckas padora Ne 1. BrinonHeHue 3KCriepuMeHTaNbHBIX 3a/1a4 110 Teme «PeakunoHHas
CIOCOOHOCTH BEIIECTB B PACTBOPax» (¢ ucnonv3osanuem ooopyoosanus « TO4YKH POCTA»)
Kontpoabnas padora Nel o teme «OCHOBBI XUMHM.

Tema 2. OcHOBHBIC MOHATHS OPraHUYECKONH XMMHHU

IIpenmer oprannuyeckoi xumuu. OCOOEHHOCTHM OpPraHMYECKUX BELIECTB. 3HAu€HHE OpPraHMYECKON
xuMuu. IlpuanHbl MHOrOOOpa3Hsi OpraHMYECKUX BEIIECTB. YTJIEPOIHBIM CKeNeT, €ro THIIBL:
LHUKIMYeCcKHe, anukindeckue. KapOouukinueckiue U reTepolMKINYecKue CKeneTsl. Buapl cBsszel B
MOJIEKYJIaX OPraHMYeCKUX BELIECTB: OAWHAPHBIE, NBOMHBIE, TpoiiHbIE. I3MeHeHue sHeprum cBszei
MEXAYy aTOMaMM YIJepoJa IpH YBEIUYEHHUH KPAaTHOCTH CBs3M. HachlllleHHblE M HEHACHIILIEHHBIE
COCJMHEHHUS.



DJNEeKTPOHHOE CTPOSHHE M XMMHYECKHE CBSI3M aroma yriepona. ['mOpuausamust opOUTanei, ee TUIIbI
JUIs OPraHUYECKUX COeMHeHuit: Sp°, sp?, sp. O6pa3oBaHue G- U T-CBA3Ei B MOJIEKYIaX OPraHHYeCKHX
COCIMHEHUM.

OcHOBHBIE MOJIOKEHUSI CTPYKTYPHOH TEOPUM OPraHUYECKUX COCAUHEHMH. XUMHYECKOE CTPOCHHUE.
CrpykrypHas ¢opmyna. CTpyKTypHas W TNpOCTpAaHCTBEHHass H3oMepHs. V3omepus yriepoaHoro
ckenera. M3omepus nosnoxxeHus. MexkiaccoBas uzomepus. Bulbl NpoCTpaHCTBEHHOW H30MEPHH.
OnTnueckas wu3omepusa. ONTUYECKHME aAHTUNOAbI. XHUPAIbHOCTb. XHUpajbHblE U axupaibHbIC
MOJIEKYJIBI.

I'eomerpuueckas wuzomepus (yuc-, mpanc-usomepusi). I'omonorus. I'omosnoru. I'omosnormueckas
pa3HocTh. ['oMonornyeckue psaasl.

Onexrponnsie 3ddexter. CrocoOs! 3amucei peakuii B opranudeckoil xumuu. Cxema U ypaBHEHHE.
YcnoBus npoBeaeHus peakiuii. Kimaccudukanms peakunii OpraHMuecKiX BEIIECTB M0 CTPYKTYPHOMY
MpPU3HAKY: 3aMellleHue, MPUCOeAUHEHHe, oTiierieHrne. MexanuaMbl peakinuil. CrnocoObl pa3pbiBa
CBSI3U yriepoa-yriepoa. CBOOOIHbBIE paIuKallbl, HYKJICO(MUIIBI U JIEKTPODHIIBI.

Knaccudukanus opraHnueckux BemecTB U peakuuii. OCHOBHbIE KJIacChl OPraHUYEeCKUX COECTUHEHUH.
Knaccugukanus opraHnyeckux COeJUHEHUH N0 PYHKIHMOHAIBHBIM IpyNaM. JJIEKTPOHHOE CTPOEHHE
OpraHMYECKUX BEIIEeCTB. B3anMHOE BIMSHME aTOMOB M T'PYyNI aTOMOB. MIHAYKTHBHBIN U ME30MEPHBII
saddektol. [IpencraBienne o pesoHance. HomeHknarypa opraHnyeckux BeliecTB. MexayHapoaHas
(cuctemarnyeckas) HOMEHKJIATypa OpraHMYECKHMX BEIIeCTB, €€ MpuHUuNbL. PannonanbHas
HOMeHKIaTtypa. OKHCIeHHE U BOCCTAaHOBJIEHUE B OPraHU4YE€CKONW XUMHUHU.

HemoncTpauuu. 1. Moaenu opraHM4ecKuX MOJIEKYI.

Tema 3. Yruesogopoasl

A 1 x a H bl. CtpoeHue MoJsiekyiasl MeTaHa. [loHstne o xoHpopmarusax. OOmas XapakTepucTuKa
Kjlacca, (u3MYEeCKHMe M XUMHUYECKHEe CBOWCTBa (TOpeHHME, KaTaIUTUYECKOE OKHCIEHHE,
raJIorTeHUpPOBAHNUE, HUTPOBAHME, KPEKHUHI, MUPOIH3). MexXaHH3M peaklUuu XJIOPHUPOBAHUS MeETaHa.
Ankansl B ipupoje. CHHTETHUECKHE CIIOCOObI MOJTyuYeHuUsl alKaHOB. MeTo/ bl MOJTyYeHHs allkaHOB U3
ANKWITAIOTCHUIOB  (peakuusi Bropria), mekapOOKCHIMpOBAHWEM COJIEH KapOOHOBBIX KHCIOT |
AJIEKTPOJIU30M PACTBOPOB CoJiel KapOOHOBBIX KUCIOT. [IpuMeHeHne ankaHoB.

Il m x 1o axk aH bl. O0mas xapakTepucTuka Kiacca, (usnueckue cBoiictBa. Buibsl uzomepun.
HanpsokeHHble W HeHanpsbKeHHbIE UK. XHMHUYECKHME CBOWMCTBA IMKJIOMNpOIaHa (TOpeHHe,
TUAPUPOBAHUE, MPUCOECIUHEHUE TaJOr€HOB, T'aJIOTEHOBOJOPOJIOB, BOJbI) U LUKJIOreKcaHa (TOpeHue,
XJIopUpoBaHue, HUTpoBaHue). [loyyeHne MUKI0ATKAHOB U3 AJIKAHOB U IUTAJIOT€HATIKAHOB.

A 1 x e H bl. OOmas xapakTepucTuka kiacca. CTpoeHue MOJICKYNbl dTUiIeHa. Du3nyeckue CBOMCTBa
alKeHoB. ['eoMerpuueckas M30MepUs alKEHOB. XHUMHYECKHE CBOWCTBA alKeHOB. Peakuuu
MPUCOCUHEHHS 10 KPAaTHOW CBS3M — THIPHPOBAHHE, TaIOTEHUPOBAHUE, T'HAPOTaIOreHHPOBAHHE,
ruapatanus. [IpaBuino MapkoBHHKOBa U €ro OOBSCHEHUE C TOYKH 3PEHHUS DJIEKTPOHHON TEOpPHHU.
BsaumoneiicTBue ankeHoB ¢ OpOMOM U XJIOPOM B ra3oBoil ¢aze miu Ha cBeTy. OKHCIECHHE aJIKEHOB
(ropeHue, OKHCIEHHE KUCIOPOJOM B NPUCYTCTBHM XJIOpHAA Malaius, Moj AeHCTBUEM cepedpa,
OKHUCJICHHE TOpSYUM TMOJKHCIECHHBIM DPACTBOPOM II€pMaHraHaTa Kaiusi, OKHCIeHHEe 1o Barepy).
[Momumepuszanus. IlomydyeHue ankeHOB U3 aJKaHOB, AaJKWJITAJOTEHUJOB M AUTajlOreHaIKaHOB.
[IpumeHeHne STUIeHA U POTHIICHA.

A nxkanueH bl Knaccudpukanus 1ueHoBBIX yrieBoiopoaoB. ComnpsikeHHble AueHbl. Ousndeckue u
XMUMHYECKHE CBOMCTBA TUBUHWIA U U3ompena. 1,2- u 1,4-npucoenunenue. [lomumepuzanus. Kayayku.
Bynkanuzanus kayuykoB. Pesuna u 20ouut. CunTe3 OyraaneHa u3 OyraHa v 3TaHOJIA.

A 1 x u H b1. O0m1ast xapakrepuctuka. CTpoeHHe MOJIEKYIbI aneTuieHa. OU3ndeckue U XUMHUECKHe
CBOMCTBa aJKWHOB. Peakiinuu mpucoeInHEeHus TaIOTeHOB, TaTOT€HOBOIOPOIOB, BOIbL. [ uapupoBaHue.
Tpumepuzanuss U numepusaius areruiaeHa. KHCIOTHbIE CBOWCTBA allKMHOB C KOHIIEBOW TpPOMHOM
CBs3b10. AnleTunuabl. OKUCIIeHNEe ATKUHOB PACTBOPOM MepMaHraHaTa kanus. [I[pumeHeHne aneTuieHa.
KapOunueiii meton momydeHus anetwieHa. [Tuponms meranHa. CHUHTE3 alKWHOB AIKWJIMPOBAHHEM
aIleTHIIUIOB.



A p e = b Ilonarue 06 apomarnuynoctu. IlpaBuno Xrokkens. bBeH3onm — cTpoeHue MOJICKYIIBI,
¢u3nueckue cBoicTBa. ['omonornyeckuii psan Oenszona. M3omepust au3aMenIeHHBIX OCEH30JI0B Ha
npuMepe KCuiojioB. Peakuuu 3amemieHuss B O€H30JIbHOM siApe (rajJlOT€HUPOBAHUE, HUTPOBAHME,
ankuiupoBanue). Peakuuu mpucoenvHenus Kk OeH30iy (TUAPUPOBAHME, XJIOPUPOBAHHME HA CBETY).
OcobenHocTr XuMuM ankuiadeH3o0soB. [IpaBuia opueHTaMU 3aMEeCTUTENCH B peakIUsIX 3aMeIleHus.
BpomMupoBanue u HuTpoBaHue Toiyosa. OKHCICHHE ANKHIOSH300B PACTBOPOM IIEPMaHTaHaTa Kalusl.
l"anmorennpoBaHue ANKIIOSH30JI0B B OOKOBYIO 11emb. Peakmust Brop-

na—®PuTTUra Kak MeTOJ CcuHTe3a ajKuwiOeH30/10B. CTHpOJ Kak MpUMEpP HEMpeneIbHOro
apOMaTU4ECKOT0 COECINHEHUS.

[IpupOOTHBIEUCTOYHUKUYTIEBO XOP O 0 B. [I[pupoHbIii U TOMYTHBIN HEPTIHBIE Ta3bl,
UX cocTas, ucrosb3oBanue. Hedtb kak cMech yriaeBoaopoos. IlepBuunas u BropuyHas nepepadboTka
HedTH. Pudopmunr. KameHnuslii yros.
'eHeTHuyecKasCBA3ZBPMEXKAYPA3JIHUYHBIMUKIACCAMUYTJIEBOLOPOIOB.
KauecTBeHHbBIE peakiMy Ha HEMPEIEIbHBIE YIIIEBOIOPOIBI.
'anmoreHOnNpOU3BOAHBIEYTJI€BOJOpPpO AO B. Peakiiuu 3amenienus rajoresa Ha
TUAPOKCHII, HUTPOTPYNIy, IMaHorpymnmy. JleficTBue Ha rajJoreHnponu3BOHbIE BOJHOTO U CIIUPTOBOIO
pactBopa menoud. CpaBHEHHE PEAKIMOHHOM CIIOCOOHOCTH  ajKWi-, BHHWI-, (EeHmwI- u
OeH3mIranoreHu10B. Vcnosb30Banne rajored Npou3BOJIHBIX B ObITY, TEXHUKE U B cuHTe3e. [loHsTue
0 MarHMMOPraHU4YECKUX coeAnHeHusAX. [lomyuenne ankaHoB BOCCTaHOBIEHUEM

MOJIAJIKAHOB MOJ0BOJIOPOJIOM. Maznuiiopeanuyueckue coeOuHeHus..

JdemoHcTpaumnu.
1. BpomupoBaHue rekcaHa Ha CBETY.
2. Topenwne meraHa, STHIICHA, AllETUIICHA.
3. OTHouIeHHEe MeTaHa, STUJIEHA, alleTUIeHa U OEH301a K pacTBOpaM IIepMaHraHaTa Kalius U
OpOMHOM BOJIE.
Oxwucnenye ToiyoJia paCTBOPOM IIEPMaHIraHaTa Kalus.
[TosmydeHune 3TuieHa peakuen qeruapaTalnny 3TaHoJa, aleTUIIeHa —THIPOIM30M Kapouaa
KaJbLIHs.
6. IlosyueHue cTuposa JenoavMMepHu3anuei MoJIUCTUPOIIA U UCIIBITAHUE €r0 OTHOIIEHHS K
pacTBOpY NepMaHraHaTa Kajus.

ok~

JlaGopaTropHbie onbIThl. COCTaBICHUE MOJIENICH MOJIEKYJ aJKaHOB. B3anmoeicTBrE aIKkaHOB C
o6pomom. CocTaBiieHHE MOJIEe MOJIEKYI HelIpeIeIbHbIX COSUHEHH. (¢ ucnoiv3o06anuem
ooopyoosanus «TOYKH POCTA»)

IpakTnyeckas padora Ne 2. CocraBieHrue MOJIejel MOJIEKYJ YIi€BOA0POIOB.

IIpakTuyeckas padora Ne 3. [lonyyeHue 3TUIIEHA U OIIBITHI C HUM.

KonTtpoJabHas padora Ne 2 1o teme «YTIeBOAOPOABIY. (€ ucnoav3osanuem ooopyoosanus « TO4YKH
POCTA»)

Tema 4. Kucsiopoacoaep:kamniue opranndeckue coelMHeHust

C m u p T b1. HoMeHknarypa u uzoMepusi cnuproB. Tokcuyeckoe AelCTBHE Ha OpraHu3M METaHoJa U
sTaHoNa. DPU3NYECKHE CBOICTBA NpPENEIbHBIX OJHOATOMHBIX CHUPTOB. XHMMHUYECKHE CBOICTBa
COUPTOB (KUCIOTHBIE CBOMCTBA, pEAKIMH 3aMELIEHUS TUAPOKCHIBHON TpYyNmbl Ha TalloTeH,
MEKMOJIEKYJISIpHAsE U BHYTPUMOJIEKYISIpHAsT JeTrupaTanus, OKUCIECHUE, PEaKlUHU YTJIEBOJIOPOIHOTO
paaukana). AJTKOTONATHL. ['Maponu3, aakuiaupoBaHHE (CHHTE3 MPOCTHIX APUPOB Mo BuibsMmcony).
[IpoMbIlieHHBI CHHTE3 MeTaHoJia. MHOroaroMHbIE CHUPTHL. DTWUJICHIJIMKONb W TJIMLEPHH, HX
¢busznueckue W XUMHUYeckne cBoicTBa. CHHTE3 JHOKCaHA W3 OTWICHIVIMKOJNS. TOKCHYHOCTH
STHIIEHTIIUKOJS. KadecTBeHHasi peakiuss Ha MHOTOATOMHBIE cIUPTHL. [IpocThie 3Quphl Kak H30MeEphI
MpeeNbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE HMX (PHUINYECKUX U XHMHUYECKUX CBOWMCTB CO
cnuptaMu. Peakius pacuierieHus mpocThiX 3(pUpoB HOJ0BOJOPOIOM.



® e H o 1 bI. Homenknatypa u uzomepus. B3aumHoe BiusiHHE TPYIT aTOMOB Ha mpumepe (QeHoa.
dusnueckue M XUMHYECKHE CBOWCTBa (eHoda M Kpe3osoB. KuciorHwle cBoiicTBa (peHONOB B
CpaBHEHMH cO chnupramu. Peakuumu 3amemieHuss B OEH30JbHOM KOJIbIE (TaJIOTEHHPOBAHUE,
HutpoBanue). Okucnenue gperosnoB. KauectBeHHsie peakuuu Ha (heHou. [Ipumenenue gpenHoa.
KapOoHuUABHB ECOEHHEHHU . DISKTPOHHOE CTPOCHHE KAPOOHUIBLHOW TPYIIIHI.
Anprerunbl U KeToHbl. Gu3nyecKkue CBOWCTBa (GOpPMANIbIETH I, alleTANbICTHIa, alleToHa. [louamue o
Kemo-eHOIbHOU Mmaymomepu KapOOHUIbHbIX coeourenul. Peakuuy npucoeuHEeHNs BOJbl, CIIUPTOB,
[IMAaHOBOJIOpOJia W THApocyib(ura Harpus. CpaBHEHHE PEAKIMOHHOW CIIOCOOHOCTH alibJACTHIIOB U
KETOHOB B PEAKLUAX IPUCOCIMHEHHMs. Peakuuu 3aMelleHus: aTOMOB BOJOPOJA IPU C-YTIIEPOJIHOM
atome Ha ranoreH. [lomumepmsammst dopmanbaeruga W - aneranpaeruna. Cuwmmes cnupmos
g3aumooeticmsuem KapOOHUIbHbIX coedunenuti ¢ peakmusom I punvsapa. OKucieHne KapOOHWIbHBIX
coenuHeHuil. CpaBHEHHME OKHCJIEHMSI albJETHJI0OB M KETOHOB. BoccraHoBieHHe KapOOHMIIBHBIX
coenuHeHU B cnupThl. KauecTBeHHBIE peakluu Ha albACTUAHYIO Ipynny. Peakyuu anvoonvHo-
Kpomonogou konoencayuu. Oco0eHHOCTH hopMalbe-

ruja. Peakuus popmanbaeruaa ¢ peHosom.

KapOoHOBBI €KHUCIOTBL DINEKTPOHHOE CTPOEHUE KapOOKCUIILHOW Ipynibl. [ 'oMonoruueckuit
PSA IpeaeNbHbIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. PU3NYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT Ha
IIpUMEpPE MYpPaBBUHOW, YKCYCHOW, IPONMOHOBOM, NAJbBMUTUHOBOW W CTEApUHOBOW KHCIIOT.
XUMHUYECKHE CBOWCTBA KapOOHOBBIX KHCIOT. KucnoTHple CcBoHcCTBa (M3MEHEHHE OKpPACKH
WHIMKAaTOPOB, PEaKLUUU C aKTUBHBIMHM METallaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMU, COJISIMH).
N3menenne cuibl KapOOHOBBIX KHCJIOT MpPH BBEIEHUU JOHOPHBIX M AKIENTOPHBIX 3aMECTUTENIEH.
BsaumoneiictBue kapOOHOBBIX KHCIOT €O cnupTraMu (peakuus stepudukanuu). [anoreHupoBaHue
KapOOHOBBIX KHCJIOT B OOKOBYO 1emb. (OCOOCHHOCTHM MypaBbHHOW KHCIOTH. BakHelmue
MIpeJICTaBUTENHN Kilacca KapOOHOBBIX KHCIIOT U UX MpUMeHeHue. [loaydyeHrne MypaBbUHOM U YKCYCHOM
KHCJIOT B TNPOMBIIUIEHHOCTH. Bpicmime kapOGoHoBble kucinoThl. IllaBeneBas kuciora Kak
Mpe/ICTaBUTENb JUKAapOOHOBBIX KuciOT. [IpeacraBieHue o HeENmpeneNbHBIX U apOMaTUYECKHX
kuciorax. OCOOEHHOCTH UX CTPOCHUS M CBOMCTB. 3HaUueHHE KapOOHOBBIX KHUCIIOT.
OYHKUIUOHANbBHBENPOU3BOAHBEKApPOOHOBSH XKUCIO T [loryusenue
XJIOPaHTHAPUAOB W AaHTHAPUAOB KUCJIOT, HMX Tujaponu3. I[lomyueHue CHOXHBIX 3QHUPOB C
WCIOJIb30BAHUEM  XJIOPAHTUIPHUIIOB M aHrUAPUAOB KuciaoT. CroxHble 3(Uphl Kak H30MEpbI
KapOOHOBBIX KUCIOT. CpaBHeHHE (DU3MUECKUX CBOWMCTB U PEAKIMOHHOW CHOCOOHOCTH CIIOKHBIX
3GUPOB U HM30MEPHBIX UM KapOOHOBBIX KHCIOT. ['maponu3 ciokHbIX 3¢upoB. CHHTE3 CIIOKHBIX
s¢upoB ¢eHonoB. CrnoxHble 3huUpbl HeopraHuueckux KucioT. Hutpormunepun. Amuasl. Conu
KapOOHOBBIX KUCJIOT, UX TEPMHUECKOE PA3JIOKEHUE B MPUCYTCTBHUH IIeiaoyr. CHHTE3 KapOOHWIBHBIX
COEIMHEHUH Pa3Nio’KeHUEM KalbIMEBBIX COJIel KapOOHOBBIX KHCIIOT.

JdemoHcTpaumnu.

B3aumMojelicTBre HaTpus C ITAHOJIOM.

OkuciieHne 3TaHoIa OKCUIOM MEH.

I'openue sTanona.

BiaumoneiictBue mpem-0yTHUIOBOTO CIIUPTA C COISTHON KHUCIOTOM.

KauectBenHas peakuus Ha MHOTOATOMHBIE CIIUPTHI.

KauectBeHHbIe peakiuu Ha (HEHOJIBI.

Omnpenenenne anbIeru10B Ipyu MOMOLIY KaU€CTBEHHBIX PEAKIIMM.

OkuclieHHne anpIeruioB NePMaHTaHATOM KaJusl.

[Tomy4yeHune cnoxHbIX 3(UpPOB.

J1a60paT0pm>1e ONBITHI.

CBolicTBa ATUIJIOBOTO CIIUPTA.

CBoiicTBa TuLEpUHa.

CoiictBa (heHoa. KauecTBeHHBIE peakiiy Ha (PEHOIBI.

CoiicTBa (hopmasinHa.

CBolicTBa YKCYCHOW KHCIIOTHI.

Counn kapOOHOBBIX KHUCIIOT.

(c ucnonvzosanuem ooopyoosanua « TO4YKH POCTA»)

wWCoNoUR~wWNE

ocouarwdE



IIpakTnyeckas padora Ne 4. [Tonydenue OpomdTaHa.

IIpakTnueckas padora Ne 5. [TonydyeHue aneToHa.

IIpakTnueckas padora Ne 6. [TonyueHne yKCyCHON KUCIIOTHI.

IIpakTnueckas padora Ne 7. [lonydyeHue sTunanerara.

IIpakTnueckas padora Ne 8. Penienue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «Kucnopoacoaepxaiue
OpraHMYECKUE BELIECTBAY.

(c ucnonvzosanuem ovopyoosanus « TOYKH POCTA»)

KonTtpoabnas padora Ne3 no teme «Kucnopojcoaepxaiire OpraHi4eCK1e BELECTBa.

Tema 5. A30T- U cepocoep kamue coeJMHEeHH s

Humpocoeounenusa. Onexmponnoe cmpoenue numpoepynnol. llonyuenue HumpocoeouHenuil.
Bspviguamuie sewjecmaa.

A M 1 H bl. U30Mepust aMuHOB. IlepBudHbIEC, BTOPUYHBIE U TPETHUYHbIE aMUHBI. PU3MYECKUE CBOWCTBA
MPOCTEHIINX aMUHOB. AMUHBI KaK OpraHnyeckue ocHoBaHus. COJM aIKIMJIIAMMOHHUS. AJIKUIUPOBAHUE
Y allJIMpOBaHUE aMUHOB. Peakiinu aMUHOB ¢ a30TUCTON KUCIOTOM. ApOMaTUUeCKHEe aMUHBI. AHUIIVH.
B3anMHoe BiausiHUE TPYIIT aTOMOB B MOJIEKYJI€ aHWJIMHA. XUMUYECKHUE CBOMCTBA aHMJIMHA (OCHOBHBIC
CBOWMCTBA, pEaKIMd 3aMEIICHUS B  apOMaTHYeCKOe  sIpO, OKHCICHHE,  ayulupo8aHue).
Jluazocoeounenus. TlonmydeHue aMUHOB W3 CIUPTOB M HHUTPOCOCAMHEHMH. [IpuMeHeHHEe aHWIHHA.
Cepooprannyeckue coenuHenus. [IpencraBienne o cepoopraHuyeckux coeauHeHusx. OcoOeHHOCTH
WX CTPOEHUS U CBOMCTB. 3HAYEHUE CEPOOPTraHUYECKUX COCITMHEHUN.

F'eTepomumwuk abpl. OypaH U ONUPPOJT KaK MPEACTABUTENH MATHUICHHBIX TE€TEPOIUKIIOB.
DJIEKTPOHHOE CTPOEHHUE MOJIEKyJbl nupposia. KucmoTHele cBoiicTBa mnuppoda. I[lupuaun kak
MPEACTABUTENh MIECTUWICHHBIX TETEPOIMKIOB. OJEKTPOHHOE CTPOCHHE MOJICKYIbl THUPHUINHA.
OcHoBHbBIE CBOMCTBA MUPHIMHA, PEAKIIMH 3aMEUICHHs] ¢ apoMaThyeckuM siipoM. [IpeacraBnenue o0
MMM/1a30J1€, TUPHUIUHE, TYPUHE, TYPUHOBBIX U MTUPUMHUJANHOBBIX OCHOBAHHUSIX.

JdemoHcTpaumnu.

1. OcHOBHBIE CBOWCTBA aMUHOB.

2. KadecTBeHHbIEC pEaKIIMM HA AaHWJIVH.

3. AHUJIMHOBBIE KPAaCUTEIH.

4. O0Opa3Iibl reTePONMKINIYECKUX COSTUHEHUH.

JlaGopaTropHble onbIThl. KauecTBEHHBIE peaklMU HA aHUJIMH.

IIpakTuyeckas padora Ne9. PemieHue sKCIEPUMEHTANBHBIX 3aad MO TeMe «A30TcojepKaliue
OpraHUYECKHE BEILIECTBAY.

(C ucnonvzoeanuem ooopyoosanus « TOYKH POCTA»)

Tema 6. BuoJjsornyeckn aKTUBHBIE BelIeCTBA

Xu p bl Kak cioxkHblEe 3(QUPHl TNUIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. OMBUIEHHE >KUPOB.
I'uaporenu3zanus »kupoB. Mbljia Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT.

Y ruoesBo g s. MoHo- u nucaxapunasl. OyHKIUU YIIIEBOJOB. buosiornyeckas poJib yriieBOAOB.
I'moko3a — ¢u3nueckue CBOWCTBA, JUHEWHas U LUKIMYeckas popmbl. Peakuuu ritoko3sl (OKUCIeHHE
a30THOM KHMCJIOTOW, BOCCTAHOBJIEHUE B LIECTUATOMHBIA CIMPT), KAUECTBEHHbIE PEAKIIMU Ha IIIIOKO3Y.
bpoxenne rmoko3bl. PpykTo3a Kak H30Mep IUIIOKO3bl. Pubo3a u npezokcupuboza. [lowamue o
2NIUKO3UOAX.

Hucaxapuasl Caxapo3a Kak IPeACTaBUTEIb HEBOCCTAHABIMBAIOLINX JUcaxapuaoB. Manvmo3sa u
nakmo3a, yeanobuosa. I'naponus nucaxapunos. [lonyuenne caxapa u3 caxapHOU CBEKJIBI.
I[Tonwucaxapu n bl Kpaxman, rnukoreH, nemnono3a. KauecTBeHHas peakuus Ha Kpaxmal.
I'maponus nmosnmcaxapuos.

HyxneunosBsiekucioTsl Hykneosunsl. Hykneoruasl. HykileMHOBE KUCIOTHI KaK IIPUPOJAHbIE
nosmMepsl. Ctpoenune JJHK u PHK. I'naponn3 HyKJI€HHOBBIX KUCIOT.

AMUHOKUCIO T Bl KaKk aMPOTEpHbIE COeAUHEHUsS. Peakiuu ¢ KUCIOTaMH U OCHOBAaHUSIMU.
O6pazoBanue cnoxHbIX 3¢pupoB. [lentuasl. [lentuanas cBs3b. AMUIHBIA XapakTep NENTUIHON CBSI3U.



I'maponus nentunos. benku. [lepBuynas, BropuuHast M TpeTUYHAs CTPYKTYphI OenkoB. KauecTBeHHbIE
peakiuu Ha OeKu.

JdeMoHcTpanuu.

1. PacTBOpUMOCTB YIJIEBOAOB B BOJIE U ITAHOJIE.

2. KauecTBeHHBIE pEAKIMH HA [JIIOKO3Y.

3. O6pa3ibpl aMUHOKHCIIOT.

JladopaTopuble onbIThL. 11. CBoiicTBa rioko3bl. KauecTBeHHas peakius Ha TI0ko3y. OnpeneneHue
KpaxMaja B IpoJyKTax nuranud. 12. l{BeTHble peakunuu OeNKoB.

(c ucnosab3zoBanuem ooopyaoBanusi KTOUKU POCTA»)

KonTpoabHnas padora Ne 4 no teme «A3oTcojaepkauiyue U OMOJIOrMYECKU aKTHUBHBIE OpPraHUYECKUe
BELLECTBA.

Tema 7. BbICOKOMO/IEKYJISIPHBIEC COCAUHEHHS

[ToHsiTHE O BBICOKOMOJIEKYJSIPHBIX BellecTBax. llomumepusanusi U MOJUKOHACHCAIMS KaK METO]IbI
CO3MIaHUs TOJUMEpPOB. Dnactomepbl. [IpupoaHbiii W cuHTEeTHYECKUMU Kaydayk. ComoJiuMepu3arius.
CoBpemeHHbIE  MIACTHKU  (HOJMATUJICH, TMOJUMIPONMIEH, MOJUCTUPOJ, MHOJUBUHUIXJIOPHL,
dbroporiact, mnoaMAITUNIEHTEpedTANAT, aKPHI-OyTaIueH-CTUPOJIBHBIA TUIACTUK, TOJHUKAPOOHATHI).
[IpuponHbie U CHHTETHYECKHE BOJIOKHA (0030D).

demoncTrpauuu. 1. OOpasuer miactukoB. 2. Kommekmus BosokoH. 3. TlomukoHmeHcanus
STUJICHTJIUKOJIS C Tepe(TaneBoil KUCIOTOM.

JlabopaTopHbie onbIThl. 13. OTHOLIEHHE CHHTETUYECKHUX BOJIOKOH K PACTBOPaM KHUCJIOT U IIEJTOYEH.
IIpakTuyeckas padora Ne 10. Pacio3HaBaHuE MJIACTUKOB.

IIpakTHyeckas padora Ne 11. Pacrio3zHaBaHME BOJIOKOH.

(c ucnonvzosanuem ooopyoosanua « TO4YKH POCTA»)

11 kaacc

Tema 1. HemeTasLi1bl

Knaccudukanmus HeopraHM Y€ C KU XBE I € C T B. DJIEMEHTH METAUIBI U HEMETAUIBI U UX
noJjioxxeHue B [lepuoanueckon cucreme.

B o 1 0o p o a Ilonydenue, dusmdyeckne M XUMHUUYECKHE CBOMCTBA (peaKkIUu C METaUIaMH M
HEeMeTaJlJIaMH, BOCCTAaHOBJICHHE OKCHJIOB U coJiei). [ uapubl. TOTIMBHBIC 2JIEMEHTHI.

I'anor e n s. OOmas xapakrepucTuka MOArpymnmbl. OU3HUECKHE CBOWCTBA MPOCTHIX BEIICCTB.
3aKOHOMEPHOCTH M3MEHEHHS OKHUCIUTEIbHOW aKTMBHOCTH TajJOr€HOB B COOTBETCTBHM C HUX
MOJIOKEHUEM B TIEpHOIndecKoi Tadsmiie. [1opsok BRITECHEHUS rajJJOreHOB U3 PACTBOPOB TAJIOTCHHUJIOB.
Ocob6ennoctu xumuu ¢ropa. XJIOp — IMOJTYYCHHE B MPOMBIIIJICHHOCTH U J1ab0paTOpuHu, pPeakiuu C
MeTaJllaMi ¥ HeMeTa/ulaMu. B3anmoeicTBue Xjaopa ¢ BOJAOW M pacTBopamu menodeit. Kucnopoaubie
COCIMHECHUS XJIopa. [ MIOXJIOPUTHI, XJI0paT M MEPXJI0paThl KaK THIHYHBIE OKUCIUTEIH. OCOOCHHOCTH
XuMuHU OpoMa u noaa. KauecrBennas peakuus Ha on. ['anoreHoBo-

JOpOAbl — IOJY4€HHE, KHCIOTHbIE M BOCCTAHOBUTENIbHbIE CBOMCTBA. CoJisiHAas KHUCIOTa U €€ COJIU.
KavecTBeHHBIE peakliKi HA TaJIOTE€HU 1-UOHBI.

DNeMEeHTHNOATPYHNNBIKHUCIO PO Aa. Obmas xapakreprucTuka noaArpymnmnsl. Gusznyeckue
CBOMCTBa MpOCTHIX BemecTB. O30H Kak auioTpomHas Monaudukanus kuciopona. [lomydeHue o3oHa.
O30H kak okucinurtenb. [l03uTUBHAS W HeratuBHas poJib 030HAa B OKpyxkaromen cpene. CpaBHEHHE
CBOWCTB 030Ha U KUCIopoaa. Boxa u nmepokcua BOJIOPOIa Kak BOAOPOIHBIE COEAMHEHUS KUCIOpoaa —
cpaBHEHUE CBOMCTB. [lepokcua Bogopoaa Kak OKUCIUTENb U BOCCTa-

HoButenb. llepokcuabl meramnoB. Cepa. Amnotpornusi cepbl. @U3NUYECKHE U XMMHUYECKHME CBOMCTBA
cepbl (B3aUMOJCICTBUE C METaulaMH, KUCIOPOJOM, BOJOPOAOM, PACTBOpPaMH IIEJIOYEH, KUCIOTaMHU-
okuciutensmu). CepoBoAopon — TIONydeHHE, KHUCIOTHBIE M BOCCTAHOBUTENBHBIE CBONCTBA.
Cynbdunsl. CepHUCTBIN Ta3 KaK KUCIOTHBINA okcua. OKUCTUTENbHbIE U BOCCTAHOBUTEIHHBIE CBOMCTBA
cepHucroro rasa. llomydeHune CepHHCTOTO Ta3a B MPOMBIIUIEHHOCTH U jaboparopuu. CepHucras
kuciora u ee coiu. Cepubiii anruapua. CepnHas kuciota. CBoicTBa KOHIEHTPUPOBAHHOW U
pa30aBiIeHHON CepHOM KUCTOTHI. JlelicTBUe KOHIIEHTPHPOBAHHOW CEpHOM KHCIOTHI Ha caxap, METaLIbI,



HEMeTaJUIbl, cynbhuabl. TepMuueckas yCTOWYMBOCTH Cynb(aroB. KadecTBeHHass peakuus Ha CEpHYIO
KUCJIOTY M €€ CONu. Tuocepras Kucioma u muocyivbgamai.

A30THErocoeauHeHH . JIEeMEHTbl NOArpynnsl azora. OOLIas xapakTepucTUKa MOATPYIIIIBL.
dusnueckue CBOWCTBa MPOCThIX BemecTB. CTpoeHue MoJieKyabl azota. dDusmyeckue U XUMUYECKUE
cBoiicTBa a3ora. [lonmydyeHue azoTa B MPOMBIIIEHHOCTH U Jabopatopuu. Hutpuasl. AMMuak — ero
noJiy4eHue, (pU3NIecKue U XUMHUYECKHe CBOMCTBA. OCHOBHBIE CBOMCTBA BOJHBIX PACTBOPOB aMMHUAKa.
Comu ammonus. IloBeneHue cosiel aMMOHMSI NpU HarpeBaHuU. AMMHAaK KaK BOCCTAaHOBHUTEIb.
[Ipumenenne ammuaka. OKcupl a30Ta, UX noiaydeHue u ceoricrsa. Oxeun azora(l). Oxucienue okcuaa
aszorta(ll) kucmoponom. dumepuzanus okcuna azota(IV). Azotucras kuciaora u ee coiau. Hutputer kak
OKUCJIUTEIM W BOCCTAHOBUTEIM. A30THAas KUCIOTa — (U3NYECKUE M XUMHUYECKHE CBOMNCTBA,
nosyyeHue. OTHOILIEHHE a30THOM KHUCJIOTHI K MeTajllaM M HEMeTaulaM. 3aBUCHUMOCTb IPOJIyKTa
BOCCTaHOBJICHUS! a30THOM KHUCJIOTHI OT aKTMBHOCTH METAJUIa M KOHLIEHTPAaLMU KUCIOTHI. Tepmuyeckas
YCTOMYHMBOCTH HUTPATOB.

®dochop u erocoeau HeHH . Ayuorpornus pochopa. Xumuueckue cBoiicTBa docdopa (peakuuu ¢
KHUCJIOPOJIOM, TaJlolTeHaMH, MeTajlylaMH, CJIOKHBIMH  BEUIECTBAMH-OKHCIUTENSIMU,  IIEJI0YaMH).
[Tonyuenune u npumenenue ¢ocdopa. docdopuseiii anruapua. OprtodochopHas u meradochopHas
KUCJIOTHI U ux conu. KadectBeHHass peakmusi Ha opTtodocdarel. Paznoowcenue opmoghocgoproii
kucaiomsl. Ilupogpocpopnas rucroma u nupogocghamor. ®ochunsl. Gochun. Xuopuowr ¢ocgopa.
Oxcuo gpocghopa(Ill), pocghopucmas kucroma u ee conu.

Y raepo n Amtorponus yriepona. CpaBHEHHE CTPOSHHS U CBOMCTB rpaduta u anMasa. OymiepeH
KaK HOBas MOJIEKyJisspHas ¢opma yriepona. ['paden kak MoHOCHOM rpaduTa. YTiaepoaHbie HAHOTPYOKH.
VYronae. AKTHUBUpOBaHHBIM yroyib. AncopOuus. Xumuueckue cpoiictBa yris. KapOuasl. I'maponus
KapOuga kanblusi U KapOuga amoMuHus. KapOuuabl nepexoAHbIX METaIOB KaK CBEPXIPOYHBIE
Matepuaisl. Okeupl yriepoaa. O6pa3oBaHue yrapHOIo rasa Ipy HEMOJHOM CrOpaHUM yris. YToib U
yrapHblil ra3 Kak BOCCTAaHOBUTENIM. Peakuusi yrapHoro ra3a ¢ pacimiaBamu mienodeit. CuHTe3
(dhopMuaTOB M OKCajdaTOB. YTJICKUCIBIA Ta3. YTOJIbHAs KUCJIOTa U ee coiu. [loBeneHue cCpemHux u
KHCIIBIX KapOOHATOB MPH HarpEeBaHUH.

K p e M H n ii. CBoiicTBa MpOCTOro BellecTBa. Peakiuu ¢ XJIopoM, KUCIOPOJIOM, PaCTBOPAMH IIETIOYECH.
Okcua KpeMHUA B IPUPOJE U TeXHUKE. KpeMHUEBble KUCIOTHI U UX oM. [ 'uaponus cunnkaroB. CunaH
— BOJIOPOJIHOE COEAMHEHNE KPEMHHUSL.

b o p. Oxcup 6opa. bopHas kucnora u ee coym. bypa.

demoncTpanuu. 1. T'operue Bomopoma. 2. I[lomydenuwe xmopa (ombIT B mpoOupke). 3. ONbITHI C
OpoMHO# BojIoH. 4. OKHCIUTEIBLHBIE CBOMCTBA pacTBOpa runoxjopura Harpus. 5. [1naBnenue cepsl. 6.
l'openue cepel B kucnopone. 7. B3zaummoneiicTBue sxene3a ¢ cepoil. 8. ['openue cepoBomopona. 9.
Ocaxpaenune cynbhuaoB. 10. CBoiictBa cepHucroro raza. 11. JleiicTBue KOHIEHTPUPOBAHHOW CEPHOMU
KHCJIOTBI HAa Melb M caxapo3y. 12. PactBopenue ammuaka B BoAe. 13. OCHOBHbIE CBOMCTBa pacTBOpa
ammuaka. 14. Karanutuueckoe okucinenue ammuaka. 15. I[omyuenue oxcuaa azora(ll) u ero oxucienue
Ha Bozxayxe. 16. JlelicTBue a30THOM KHUCIOTHI Ha Medb. 17. T'openue docdopa B kucimopone. 18.
[IpeBpamenue kpacHoro ¢ocdopa B Oenblii U ero cBeueHue B TemHOTe. 19. B3aumonelictBue
docdopuoro anruapuna ¢ Bogoi. 20. OOpasusl rpaduta, anmasa, kpemaus. 21. ['openue yrapHoro
raza. 22. TymeHue jaaMeHu yrieKucabiM ra3om. 23. Pa3znoxkenue Mpamopa.

JlabopaTopubie ombIThl. 1. IlomydeHue xmopa M u3ydeHHe €ro CBOMCTB. 2. O3HaKOMIIEHHE CO
CBOMCTBAMH XJIOpCOJAEpKaIlMX oTOenuBarenei. KadecTBeHHas peakuusi Ha TaJlOr€HUI-UOHBL 3.
CaoiicTBa OpoMa, Moja M ux cojeil. Pa3noxkenue nepokcuaa Bojgopoja. OKHCIEHHE HOIHUI-UOHOB
MIEPOKCHJIOM BOAOPOAAa B KHUCION cpene. 4. M3yueHue CBOWCTB CEpHOM KHUCIOTBI M €€ COJeil. 3.
N3ydeHne cBOMCTB BOJHOIO pacTBopa ammuaka. 6. ColicTa coneil aMMoHMsl. KauecTBeHHas peakius
Ha (ocdar-uon. 7. KauecTBeHHas peakuus Ha kapOoHaT-HOH. Pa3noskenue rugpokapOoHaTa HaTpus. 8.
VcnblTanue pacTBopa CHIIMKaTa HaTpUsl MHAMKATOpoM. 9. O3HakomiieHHE C¢ oOpa3namH NPHPOTHBIX
CHJIMKATOB.

IIpakTnueckas padora Nel. [Tomydenue Bogopona.

IIpakTnuyeckas padora Ne 2. [TonydyeHne XJ0poBOIOPOAA U COJITHOM KUCIIOTHI.



IIpakTnueckas padora Ne 3. [TonyueHne aMMuaka U U3y4€HUE €r0 CBOICTB.

IIpakTnueckas padora Ne4. [lonydyeHue yriekucioro rasa.

IIpakTnueckas padora Ne 5. BrinonHeHue 3KkcriepuMeHTalbHbIX 3a/1a4 110 Teme «HemeTamasy.
(C ucnonsvzoeanuem ooopyoosanus « TOYKH POCTA»)

KonTpoabsHnas padora Nel no teme «Hemeramibi.

Tema 2. MeTanibl

Obmymito630pAINTEMEHTOB—MEeETadaJo B CBolicTBa NPOCThIX BELIECTB-METAIIIOB.
Mertannnueckue Kpuctamniyeckue pemeTky. CriaBpl. XapakTepuCcTUKa HanboJjee U3BECTHBIX CILIABOB.
[TonyueHue u npuMeHEHUE METAJLIOB.

[lemouyHBI€MeETabl— 00IIAsg XapaKTEPUCTUKA MOATPYIIBI, XapaKTepHbIE PEaKIUU HATPUS U
kanus. CBoMCTBA 1IeT0YHbIX MeTauioB. [lonydyenue nienounsix MeramioB. Coja U e1KUi

HAaTp — Ba)KHEHIIIME COCIUHEHHS HATpusA. bepuwiuuii, MarHui, NeJI04YHO3EMENbHbIE METAJIIbI. Maruui
Y KaJIBIMH, UX 00IIasi XapaKTEPUCTHKA HAa OCHOBE ToJIokeHusl B [lepuoandeckoil cucteme >J1eMEHTOB
J. WU. MenneneeBa u crpoeHust atomoB. llomydenue, ¢usznyeckue M XMMHUYECKHE CBOICTBA,
MIPUMEHEHHUE MAarHus, KaJbIUs U UX COeIUHEHHH. AMPOTEPHOCTh OKCHJA W THJAPOKCHUIA OCpUILIHS.
XKectkocTh BOmbl M crnocoObl ee ycTpaHeHus. Okpacka TIJIJaMEHU COJSIMH  IIEJOYHBIX U
1eJIOYHO3EMETIbHBIX METAJIOB.

A 110 M ¥ H 4 U PacnpocTpaHeHHOCTb B IpUpoe, (pu3nueckre 1 XUMUYECKHe CBOMCTBA (OTHOILIEHHUE K
KHCITIOpO/ly, TajoreHaM, pacTBOpaM KHUCJIOT M LIenodel, amromorepmusi). AM(OTEpHOCTh OKCcHIa M
ruapokcuaa amoMuans. Comn amomunaus. [lomHOE pasznoxkeHHe BOJOW COJICH allFOMUHUS CO CIIa0BIMH
JIBYXOCHOBHBIMH KHCJIOTaMHU. AJIFOMHUHATHI B TBEPJOM BHJE€ U B pacTBope. [IpuMeHeHHe aTtOMHUHHS.
Coeounenus antoMuHUs 8 HUSUUX CMENeHsIX OKUCTIeHUS.

OnoBo u cBunen. dusmyeckne W XWMHYECKHE CBOWCTBA (pEaKIWH C KHCIOPOJOM, KHUCIOTaMH),
npumenenne. Comu onoBa(ll) u ceunma(ll). CBUHIIOBBIN aKKYMYIISITOP.

MeTannbpno0604YHB XNMOAT Py OcoOEHHOCTH CTPOEHHUS AaTOMOB IIEPEXOTHBIX METAJLIOB.

X p o M. ®usznuecKre CBOWCTBA, XMMUYECKHE CBONCTBA (OTHOIICHHE K BOJSHOMY Iapy, KHCIOPOIY,
XJIOPY, pacTBOpaM KHUCJIOT). V3MeHeHue OKHUCIUTEThbHO-BOCCTAHOBUTEIbHBIX M KHCIOTHO-OCHOBHBIX
CBOMCTB OKCHJIOB U THJIPOKCHJIOB XpOMa C POCTOM CTEIIEHU OKUCIeHUs. AM(OTEpHbIE CBOMCTBA OKCUIA
u runpokcuaa xpoma(lll). Oxucnenune coneit xpoma(Ill) B xpomaTsl. B3aumHbIe 1Tepexo/ip XpoMaToB U
JUXPOMATOB. XpOMAThI U AUXPOMAThI KAK OKACIUTEIH.

MapraHn e — (usnueckue 1 XMMHUYECKHE CBONCTBA (OTHOILIEHUE K KHUCIOPOAY, XJIOPY, pacTBopam
kucinot). Oxeua mapranua(IV) kak okucinuTelnpb U katanuzarop. [lepmanranar kanus Kak

okucnutenb. Maneanam(VI) kanus u e2o ceoticmaa.

K e n e 3 0. Haxoxxnenue B mpupoje. 3HaUeHUE jKelle3a s OpraHuzMa yenoBeka. Pdusnueckue
cBoiicTBa xene3a. CriaBbl jkenie3a ¢ yriepoaoM. XUMHUYECKHE CBOMCTBa xkele3a (B3aUMOJACHCTBUE C
KHCIIOPOJIOM, XJIOPOM, CEPOH, YriieM, KUCIOTaMH, pacTBOpaMu cosieid). CpaBHEHHE KHUCIOTHO-OCHOBHBIX
Y OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX CBONCTB ruapokcuaa xkenesa(ll) u ruapoxcuna xeneza(Ill). Conu
xene3a(Il) u xenesa(Ill). Meroasl mepeBoa coneit xene3a(ll) B

comu xene3a(lll) u oOparno. OxucnurenbHble cBoicTBa coeauHeHuid s>kene3a(lll) B peakuwmsax c
BOCCTaHOBUTENSAMH (MOIUAOM, Mebi0). [lnanuaHbple KOMILIEKCH *kene3a. KauecTBeHHbIE peakiuu Ha
nonsl xene3a(Il) u (I11).

Me n b. Haxoxnaenue B mnpupoae. dusumdyeckne M XUMHYECKHE CBOMCTBAa (B3aMMOJEWCTBHE C
KHCIIOPOJIOM, XJIOpOM, cepol, kuciaotamu-okucnutensimu). Comu memu(Il). Menusiii  kymopoc.
Awmmuakatel Menu(l) u meau(Il). [Monyuenue oxcuaa menu(l) BocctanoBnenuem runpokcuaa meau(Il)
TJIFOKO30H.

Cepe 0 po. Puznyeckue U XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBUE C CEPOil, XIIOPOM, KUCIOTAMU -
okucnutensmu). OcaxaeHne okcuaa cepedpa MmpH JSHCTBUM IIENOYM HAa COMU cepedpa. AMMHaKaThl
cepeOpa kak okucnuTenu. KauecTBeHHas peakiius Ha HOHBI cepebpa.

3 010 To0. OU3nyeckue U XMMHUYECKHE CBOWCTBA (B3aUMOJIEUCTBHUE C XJIOPOM, «LAPCKOU BOAKOIN.
CrniocoOblI BBIAICTICHNS 30JI0Ta U3 30JI0TOHOCHON TOPOJIBI.

I u 1 x. Pu3nyuecKkre U XUMUYECKUE CBOMCTBA (B3aUMOJCHCTBUE C TaJIOT€HAMU, KUCIOPOJOM, CEpO,
pacTBOpaMu KUCJOT U 1enodeit). AMGOTepHOCTh OKCHIA U THIPOKCHIA IIHKA.



P 1ty 1 5. [IpeacrasieHue o cBOMCTBaxX PTYTU U €€ COCAUHECHUAX.

demoncrpanuun. 1. Komneknuss wmeramioB. 2. Kosekuuss munepasioB u pyna. 3. Kosutekuust
«Amomunuity. 4. Komnekuus «Kenme3o u ero cminase» 5. B3aumopeiicTBue Hatpus ¢ BOJOH. 6.
OxkpammBanue MIAMEHH COJISIMU HICJOYHBIX M IIETOYHO3EMENbHBIX METaoB. 7. BzaumonelictBue
Kanplus ¢ Bojou. 8. IlnaBnenuwe amomuuus. 9. B3aumopeiictBue amoMuuHus co menousto. 10.
B3aumopeiictBue xpoma C COJIIHOM KHCIOTOM Oe3 moctyma Bosayxa. 11. OcaxiaeHue THAPOKCHAA
xpoMa(Ill) um oxucrmenue ero mnepokcuaoM BoAopona. 12. B3aumHble mepexoabl XpOMaTOB U
muxpomaroB. 13. Pasnoxxenue nuxpomara ammonus. 14. Amomorepmus. 15. OcaxaeHue rujipokcuaa
xene3a(lll) u okucienue ero Ha Bo3ayxe. 16. Beigenenne cepedpa u3 ero coseid 1eiCTBUEM MEIH.

JladopaTopuble onbiThbl. 10. OkpamuBaHue IUIAMEHH COCAMHEHUSMH MICJIOYHBIX MeTayioB. 11.
O3HakoMJIEHHE C MUHEpajaMH U BaKHEUIIMMM COEIUHEHHSIMH IIEeJOYHBbIX MeTamioB. 12. CpoiicTBa
COCIMHEHUH IIENOYHBIX MeTauioB. 13. OkpamuBaHue TJIaMEHU COJSIMH  IIEJTOYHO3EMETbHBIX
MmetaiuioB. 14. CBolictBa MarHusg M ero coeauHenui. 15. CsoicTBa CcOE€IUMHEHHUH KaJIbIIHSL.
16.XKecTtkocTh Bonbl. 17. B3aumonelicTBrue alntoMUHMS C KUCIOTaMU U 1enodamu. 18. AmdoTepHbie
cBOMCTBa ruapokcuaa amoMmunuda. 19. Ceoucmea onosa, ceunya u ux coedunenui. 20. CBoiicTBa
cosieit xpoma. 21. CBoiicTBa MapraHia u ero coeauHeHuid. 22. M3yueHue MuHepanoB xenesa. 23.
CpoiictBa »xene3a. KadecTBeHHble peakuuyd Ha HMOHBI kenes3a. [lomydenue oxcuma memu(l). 24.
CBoiicTBa Meau, €€ CINIaBOB M coeaumHeHmii. 25. CBoMcTBa IIMHKA M €ro COSAWHCHHUH. (¢
ucnoavzoeanuem ooopyoosanus « TO4YKH POCTA»)

IIpakTyeckas padora Ne6. [lonydyeHne roppkoil conu (CEMUBOJHOTO Cylb(aTa MarHus).
IIpakTHyeckas padora Ne 7. [lonydeHue anroMOKaIuEBbIX KBACLIOB.

IIpakTuyeckas padora NeS. BrIlogHEHNE SKCIEPUMEHTAIBHBIX 3a7ad MO0 TeMe «MeTaibl TIaBHbIX
MO AT PYIII.

IIpakTuyeckas padora Ne9. [lonyuenne megHOTO Kymnopoca.

IIpakTuyeckas padora Nel0. [TonydeHue Kene3HOTro Kyrnopoca.

IIpakTuyeckas padora Ne 11. BreimonHeHue 5SKCIEPUMEHTAJIBHBIX 3a7ady Mo Teme «MeTabl
MOOOYHBIX MOATPYIII.

(c ucnonvzosanuem ooopyooeanua « TO4YKH POCTA»)

KonTpoabHast padora Ne 2 o teme «MeTayby.

Tema 3. CTtpoenue atroma. XuMu4ecKas CBsi3b

Crtpoenueartowma. Hykmasl. M3oTomnel. Tunel paaoakTUBHOTO pactajia. TepMOosiIepHbIA CUHTES.
[Tonmyuenue HOBBIX 53JeMEHTOB. SnepHbie peakuuud. CTpoeHHE OHIIEKTPOHHBIX 000JI0YEK AaTOMOB.
[IpencraBienre o kBaHTOBOl MexaHuke. KBaHToBble uncia. ATomHble opOutanu. Pammyc aroma.
DIEeKTPOOTPULIATEIIBHOCTb.

XuMudyeckasacB a3 b Bumsl xumudeckoil cBszu. KoBaneHTHast CBSI3b U €€ XapaKTEPUCTUKU
(nmvHA CBSI3U, MOJSPHOCTD, MOJIAPU3YEMOCTh, KPaTHOCTH CBs3M). oHHAsI cBsi3b. MeTainyeckas CBSI3b.
Ctpoenuetnepas xTe i Kpucramumyeckue u amopdusie Tena. TUIBI KPUCTAIITUIECKUX
PEIIETOK METAJIJIOB U MOHHBIX COeIMHEHUN. MexMoleKyIsipHble B3auMoieicTBUA. BogopoaHas cBs3b.
Hemoncrpanuun. 1. Kpucrannnyeckue pemerku. 2. Moaean MOJIeKyI.

Tema 4. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX peakumii (174)
TennoBolopdhpexkTXuMUUECKOHpeEaKI U DHIOTEPMUUECKUE U FK30TEPMUUECKHE
peakuuu. 3akoH ['ecca. Temnora oOpa3oBaHus BemiecTBa. DHeprus cBs3u. [loHsATHE 00 SHTAJIBIHUH.
[lonstue 006 oHTponuu. BTopoit 3akoH TepMoaMHaMHKH. OHepruss ['ubbca wu Kpurepun
CaMOIIPOU3BOJIBHOCTA XUMUYECKON PEAKLIUH.

CKOpPOCTPXMMHUUECKUXPEAKIIUUUEE 3aBUCUMOCTb OT IPUPOJIbI PEATUPYIOINX BEILIECTB,
KOHLIEHTPALlUM  pEareHTOB, TEMIEpaTypbl, HaJIU4Ms KaTalu3aTopa, IUIOMAgd  IOBEPXHOCTH
pearupymoomux BemecTB. 3akoH aedcTByromux Macc. IIpaBuno Baur-T'odda. [lonsrue 06 sueprum
aKTHBAIMU U 00 SHEpreTUYecKoM npoduiie peakiui. ' oMOreHHbIH U rereporeHHbIi KaTanu3. [Ipumepsl



KaTaJIMTHYECKUX TPOLECCOB B TEXHUKE U B JKUBBIX opranm3max. depMeHThl Kak OHOJIOrHMYecKHe
KaTaJIn3aTOPBI.

OO6patumMselepeacknu u Xumuueckoe paBHoBecue. [lpunmun Jle Ilatense. Koncranra
paBHOBecus. PaBHoBecue B pactBopax. KoHcranTel muccounmanmu. Pacuer pH pacTBOpOB CHIIBHBIX
KUCJIOT ¥ 1ienodeit. /Ipoussedenue pacmeopumocmu.

PanaxTuBHOCTUHUMETanJo B. [IoHarue o CTaHZapTHOM 3JIEKTPOJHOM MOTECHLUHAIE U
NEKTPOJABWKYIIEN CWIE peakiuu. XHUMHYECKHME MCTOYHUKM TOKA: TIaJbBAHMYECKHE DIIEMEHTHI,
aKKyMYJISITOPbI M TOIUIMBHBIE 3JIEMEHTBI. DJIEKTPOJIN3 PAacIIaBOB U BOJIHBIX PACTBOPOB AJIEKTPOJIUTOB.
3akonvl s1exkmponusa.

JemoncTpanum. 1. DK30TepMHUECKHE M DHJOTEPMUYECKHE XuUMUYeckue peakuuu. 2. Termsosble
SIBJICHUS. IIPU PAcCTBOPEHUM CEPHOM KHUCJIOThl M aMMMAyHOM cenuTphl. 3. 3aBUCHUMOCTh CKOPOCTH
peakuuu OT MPHUPOJAbI BEIIECTB Ha MpPUMEpPE B3aUMOJICHCTBUS PAaCTBOPOB pPA3IUYHBIX KHCIOT
OJINHAKOBOI KOHIIEHTPALMU C OJIMHAKOBBIMHM KyCOYKaMH (FpaHysiaMHu) IMHKAa U OJMHAKOBBIX KYCOUKOB
pa3HBIX META/UIOB (MarHus, IMHKA, Xeje3a) C PacTBOPOM COJISTHOM KHUCIOTHL. 4. B3aumopeiicTBue
pacTBOpOB CEpPHOM KHUCJIOTHI C pacTBOpaMU THOCYJAb(paTa HATpUs Ppa3IUYHONM KOHUEHTpAlUuu U
TeMiieparypbl. 5. Pa3znokeHue mepokcuja BOJOpPOAA C MOMOUIBI0 HEOPraHWMYECKUX KaTalu3aTOpOB U
MIPUPOIHBIX 0OBEKTOB, COJAEPKAIINX KaTaylasy.

JlaGopaTropHblie onbIThl. PAKTOPHI, BIUSAIONIME HAa B3aUMOJCHCTBUE METajla C pacTBOpPaMu KHCIIOT.
CMmenieHne XMMHYECKOTO PAaBHOBECHS IMPH YBEIWYEHHHM KOHIEHTPAI[MH PEareéHTOB U IPOJYKTOB.26.
Karanutuueckoe pasnokeHne nepokcua BoJopoia

IIpakTHyeckas padora Nel2. CkopoCTh XMMHUYECKOMN pEAKIUH.

IIpakTHyeckas padora Nel3. XuMuueckoe paBHOBECHE.

(c ucnonwvzosanuem ovopyoosanus « TOYKH POCTA»)

KonTpoabHas padora Ne3. TeopeTnueckue OCHOBBI XUMHUH.

Tema 5. XumMnueckas TexHoa0orus (749)
OCHOBHBENPDUHUUNBIXUMUYECKOUTEXHOTOTUU. [IpoU3BOACTBOCEPHO K
U CJI O T bl KOHTAKTHBIM crIocoO0M. Xumu3M mporiecca. Coipbe JUIsl IPOU3BOICTBA Cep-

HOM KUCIOTHL. TexHomornyeckas cxema mnpoiiecca, mpouecchl U anmapaThl.
[lpousBoacTBOAaMMU aK a XuMmusM npoiecca. OnpeneneHre ONTUMAIbHBIX YCIOBUN
mpoBe/ieHUs peakuuu. [TpuHINIT HUPKYISAIUN U €T0 pean3alus B TEXHOJIOTMYECKOH cXeMe.
MeTannypru s YepHas metayuryprus. JJoMmeHHBIH mporiecc (ChIpbe, YCTPOMUCTBO JTOMEHHOM TEYH,
XUMH3M Tporecca). [Ipou3BoACTBO cTanu B KUCIOPOIHOM KOHBEPTEPE U B AJIEKTPOIIEeUax.
OpranuueckuidcuHTe3. Cunmesvl Ha ocHoge cunme3-2aza. [Ipon3BOACTBO MeTaHOJIA.
Dkonorus U npobiaemMa oXpaHbl OKpYKarolllel cpesibl. 3eleHas XuMusl.

Hemoncrpanuu. 1. Colpbe a7 OPOU3BOJCTBA CEPHOM KHUCIOTHL 2. MOJENnb KUISIIETO CIOs.
3.2Kene3nas pyna. 4. O6pasibl CIUIaBOB XKee3a.

Tema 6. Xumusi B ObITY U Ha cJIy:k0e oomecTBa (9u)

Xumuss numy. JKupel, Oenku, yriaeBojbl, BuTaMmuHblL. [luieBble m00aBKM, UX KiIaccu(UKaIUS.
3amnpelieHHble U pa3pelleHHble NuileBble 100aBku. JlekapcTBeHHbIe cpeacTBa. Kpacku W MUTMEHTSI.
[TpuHumnBl OKpamMBaHUA TKaHeW. XuMus B crpoutenbcTBe. LlemeHT, 6etoH. CTekso M KepamHKa.
TpaguMOHHBIE U COBPEMEHHBIE KepaMU4ecKHe Marepuaibl. CBepXmpoBozsias Kepamuka. bertoBas
xuMmus. OtOenuBaromive cpeicTBa. XHMHUs B CEIbCKOM Xo3sicTBe. WHCEKTHMIMIBI M TMECTHLMIBI.
CpencrBa 3amuThl pacteHMid. PenemnenTsl. OCOOEHHOCTH COBpPEMEHHOW Hayku. Meroaonorus
HAy4YHOTO uccienoBanus. [lpogeccusa xumuxa. Mamemamuueckas Xumus.

[Touck xumuyeckoit nHGopmaruu. Paboma c bazamu OaHHbIX.

Jemoncrpanuu. 1. Ilumesbie kpacurenu. 2. Kpamenue tkaneid. 3. OtOenuBanue TKaHel. 4.
Kepamuueckue marepuansl. 5. LlBetnble crexina. 6. Komnekuns «TonnmBo u ero BUAB.
JlaGopaTopHblie onbIThI. 27. 3HAKOMCTBO C MOIOIIUMH CPeACTBaMHU. 3HAKOMCTBO € OTOEIHMBAIOLIIUMHU
cpeactBamu. 28. Kien. 29. 3HakoMCTBO ¢ MUHEpPAIbHBIMU YIOOPEHUSIMH U U3y4EHHUE UX CBOMCTB.

(c ucnonvzoeanuem ooopyoosanua « TO4YKH POCTA»)



KonTpoabsnasi padora Ne 4. MtoroBas KOHTpoJibHast padora.



3. TemaTnuyeckoe NJIAHNPOBAHHE

10 xxacc
B Tom unciie
Homep Tema KosiunyecTrBo
TeMBbI 4yacos NMPaKTHYeCKHE | KOHTPOJIbHbIE
padoThI padoThI
1 [loBTOpEHue U yriydiieHne 3HaHul 18 1 1
2 OCHOBHBIC TIOHATHS OPTaHHYECKOHN 13 i i
XUMHAH
3 Yr1eBoa0po s 25 2 1
4 Kucnopoacoaepxariye opraHuuecKkie 19 5 1
COCJTMHEHUS
5 A3OT- U cepocoiepKalIue COeTUHEHUS 6 1 -
6 Bbrnosornueckn akTHBHBIE BEIIECTBA 14 - 1
7 BBICOKOMOJICKYIISIPHBIE COCMHCHHUSI 4 5 i
PesepBHOE Bpemst 3 - -
NUTOIO: 102 11 4
11 knace
B Tom 4ucie
Homep Tema KoanuecTBo
TeMbI 4acoB NpaKTHYeCKHe | KOHTPOJbHbIE
padoThI padoThI
1 Hemeransl 31 5 1
2 MerTasuibl 30 6 1
3 Ctpoenune atoma. XMMHUYECKas CBSI3b 8 - -
4 OcHoBHbIE 3aKOHOMEPHOCTH [POTEKAHH 17 5 1
XMUMHUYECKUX peaklui
5 XuMHYecKasi TEXHOJIOTUS 7 - -
6 Xumus B ObITY M Ha CITy’kOe 0o01ecTBa. 6 i 1
XuUMUs U HayKa
UTOro: 99 13 4












