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Vuurens  Pomanosa Mpuna Anekceessa

[lporpamya paspadorana Ba ockose, DeICPAILIOND TOCYMPCTHEHHONG OOPSI0BATEILHOIO CTMIIINT
cpanera ofaern ofpatomamns (Mpukes Musiecrepernn 00pasopasna i waykn Poccuitesoi Deeprnn
o 17 sax 2002 r. Ned13);

- Ocnorsof obpaszorareaniodl tporpasysl COO MBOY COIH N 5w, HL 3L Jenera et MNantonexoit,
= [TpHstepnoit nporpasMe 110 XMIK, Paiseieitieoil HenocpeacTacHso & TekeTay [puepinax ocnonnsy
ODPASOBATCILILIX BPOIPaMM Cpearero oOuero ofpazoBaNis, RIECTEANLIX 1 peecTp 00PI0BATENLHENX
TPOTPAMM, OIODPCHAEY PEUICHHEM DEICPATHIOND YHESIG-METOINLCKOI0 OFRCIMHCHAS 110 0GENMY 0b-
paoaainno (Hporoxod ot 28 mons 2016 1. Ne 2716-3)

asropexofi nporpaman IE, Pyazwonca, O.F. @easavana «Xumaus 1011 kaacceso. M. : [Tpocsenienne,
2017

B cooreereTein ¢ OFOC cpeancro obmeroe o0paopanis



Pabouas nmporpamma no xumun g ydamuxcs 10-11 xmaccoB o01ieo0pa3oBaTeabHBIX yUpexie-
HUl pa3zpaboTaHa Ha ocHOBe . DeepanbHOro rocyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHApTa CpeaHe-
ro obmero obpazosanus (IIpukaz MunuctepcTBa oOpasoBanusi u Hayku Poccuiickoit deneparu o 17
masi 2012 1. Ne413);
- OcHoBHo 00pa3zoBatensHO porpammbel COO MBOY COIII Ne 3 um. H. U. Jleiinera cr. [1aB1oBCKOM,
- [IpumepHoil mporpamMmbl IO XMMHUH, pa3MEIICHHON HEMOCPEICTBEHHO B TeKcTax [IpuMepHBIX OCHOBHBIX
00pa30BaTeNbHBIX IPOrPaMM CPEIHEro 001Iero oopa3oBaHus, BHCCEHHBIX B PeeCTp 00pa30BaTeIbHBIX
porpamm, 0JJ0OOpEHHBIX perieHueM (eepabHOr0 Y4eOHO-METOAMYECKOTr0 00BEMHEHUS 110 001IeEMY 00-
pazoBanuto(nipoTokon oT 28 urons 2016 r. Ne 2/16-3).
aBTopckoi mporpammel I'.E. Pynsuruca, @.I". ®enpamana «Xumusa 10-11 knaces». M. : Ilpocsemenue,
2017

IInanupyemble pe3yabTaThbl H3yYeHHUs] Y4eOHOT0 NpeaMeTa « XHMHUS»:
B pesynbpraTe n3yueHus yueOHOro npeamera « XuMusi» Ha ypOBHE CPEAHET0 00111ero o0pa3oBaHMUs:
Boinycknuk Hayuures (10 kiaace):

® pacKphIBaTh Ha MPUMEPAX POJIb XUMHUH B ()OPMUPOBAHUU COBPEMEHHOM HAay4yHOW KapTUHBI MUpa
U B IIPAaKTUYECKOH 1€ATEIbHOCTH YETIOBEKA;

e JIEMOHCTPUPOBaTh Ha TMpPUMEpax B3aUMOCBS3b MEXIYy XHUMHEH W JPYTMMHU €CT€CTBEHHBIMH
HayKaMH;

® pacKphIBaTh Ha IpUMeEpax IMOJIOKEHUS TeOpuu XuMudeckoro crpoenus A.M. bytieposa;

® OOBSICHITH MPUIMHBI MHOTOOOPA3Ms BEIISCTB HA OCHOBE OOIIMX MPEACTABICHUI 00 UX COCTAaBE M
CTPOEHUH;

® T[pPUMEHSTh TMpaBWIa CHUCTEMAaTUYECKOM MEXIYHApOJAHONW HOMEHKIATYpbhl Kak CpeicTBa
pa3iuyueHus U UASHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

® COCTaBJIATH MOJEKYJSPHBbIE U CTPYKTYpHblE (DOPMYJIbI OpPraHMYECKUX BELIECTB KaK HOCHUTENEH
uH(pOpMallMl O CTPOEHUHU BEILECTBA, €r0 CBOWCTBAX U MNPUHAMJICKHOCTH K ONPEICIIEHHOMY
KJIACCy COCTUHEHUII;

® XapaKTepU30BaTh OPraHUYECKHUE BELECTBA IO COCTaBYy, CTPOEHUIO U CBOICTBaM, yCTaHaBJIUBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTEPUCTHUKAMH BEIIECTBA;

® MPUBOAUTH MPUMEPHI XUMUYECKUX PEaKLUi, paCKPHIBAIOIINX XapaKTepPHbIE CBOMCTBA TUIIMYHBIX
IpeJICTaBUTENIeN KJIACCOB OPraHMYECKHX BELIECTB C LENbI0 MX UIACHTHU(PUKAIUN U OOBSICHEHUS
00J1acTH IPUMEHEHHUS,

® [IPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHUS XMMHUYECKUX pPEaKIUi Ha OCHOBE 3HAHUN O THUIIAX
XUMHUYECKOHN CBS3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

® UCMOJb30BATh 3HAHUS O COCTaBe, CTPOEHUHM M XMMUYECKUX CBOMCTBaX BEIIECTB JIsi 0€3011acHOTO
IIPUMEHEHHUS B IIPAKTUYECKOMN AEATEIbHOCTH;

® T[PUBOAMUTH TPUMEPHI MPAKTUUYECKOIO HCIIONB30BAHUS MPOAYKTOB IEpepadOTKH HEPTH U
IPUPOJIHOTO raza, BEBICOKOMOJIEKYISIPHBIX COEIUHEHHUH (ITOJIMATHIIEHA, CHHTETUYECKOTO KaydyKa,
alETaTHOTO BOJIOKHA);

® [POBOJUTH OMBITHI 110 PACIO3HABAHUIO OPraHMYECKUX BEIECTB: TJUIEPHUHA, YKCYCHOW KHUCIOTHI,
HEeNpeJeNbHbIX JKUPOB, IJIIOKO3bI, KpaxMmayia, OEJIKOB — B COCTaBe NUIIEBBIX IPOAYKTOB U
KOCMETHYECKHUX CPEJICTB;

e BIAJCTh MpaBWIaMM U MpHUEeMaMHU 0e30macHOM pabdoThl € XUMHYECKMMM BELIECTBAMH H
1a00paTOPHBIM 000PYIOBaHHUEM;

® [IPUBOJAUTH IIPUMEpBI OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKLUN B IIPUPO/IE,
IIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB;

® [IPOBOJUTH pacyeTbl HA HAXOXJAECHUE MOJIEKYJSPHOH (POpMyInBl yrieBojopojaa MO MPOIyKTaM
CTOpaHMsS U MO €r0 OTHOCUTENBHON IUNIOTHOCTU M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0
COCTaB;

e BJAJETh NpaBWIaMHU 0€30MaCHOT0 OOpAIEHUs C €JKUMH, TOPIOYUMHU M TOKCUYHBIMU BEIIECTBAMH,
CpeAcTBaMU ObITOBOW XMMUH;



OCYIIECTBIISATh  TOMCK XMMHYECKOH MH(popManmuu 1o Ha3BaHUAM, WIACHTU(DUKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

KPUTHYECKH OLIEHWBAaTh U HMHTEPHPETUPOBATH XUMHUYECKYI0O HHGOPMAIUIO, COAEPKAIIyIOCs B
COOOILIEHUSAX CPEICTB MaccoBoM uH(popmManuu, pecypcax HWHTepHeTa, HayYHO-TOMYJSIPHBIX
CTaThAX C TOYKH 3PEHHsI €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LIENAX BBISABICHHUS OIIMOOYHBIX
CyKaeHui u popmMupoBaHusi COOCTBEHHOMN MO3UIINH;

OpPEJCTaBIATh MYTH pPELMIeHHS TJI00adbHBIX NPOOJEeM, CTOSIIUX Tepell YeIOBEUYECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CHIPHEBBIX, H POJIb XUMHHU B PEIICHUHU 3TUX MPOOIEM.

BLIHyCRHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCA

ULTIOCMPUPOBAMb HA NPpUMeEpax CMaHosleHue U 3801I0YUI0 OP2aAHUYeCKOU XUMUU KAK HAYKU HA
PA3TUYHBIX UCOPUYECKUX IMANAX ee Pa3eumusl;

UCNONb308aMb  MemoObl  HAYYHO20 NO3HAHUA NPU  BbINOJHEHUU NPOeKMo8 U  Y4eOHO-
UCCIe008amenbCkKux 3a0ady Nno  U3YYEHUI0 CBOUCMS, CNOCOD08 NOMYYeHUs U PACHO3HABAHUSA
Op2aHU4eCcKUx gewecmas;

YCMAHABIUBAMb — 2eHEMUYECKYI0  C653b  MedcOy KIACCAMU — OpP2AHUYeCKUX 8eujecms 0.
000CHOBAHUSA NPUHYURUATBHOU 803MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHEHULl 3A0AHHO20
cocmasa u Cmpoenusl;

YCMAaHABIUBAMb  83AUMOCEA3U MeHcOy paxmamu u meopuell, NPUYUHOU U CledCmeuem npu
ananuze npooOIeMHbIX cUmMyayuil U 000CHOBAHUU NPUHUMAECMBIX PeUeHUll HA OCHO8e XUMUYEeCKUX
3HAHUIL.

Beimmycknuk Hayuures (11 kiaace):

pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUU B (POPMUPOBAHUU COBPEMEHHOM Hay4yHOW KapTHUHBI MUpa
U B IIPAaKTUYECKOH 1€ATEIbHOCTH YEJIOBEKA;

JIEMOHCTPUPOBAaTh Ha IpUMEpax B3aMMOCBSI3b MEXAYy XHMHUEH U JPYrUMH €CTECTBEHHBIMU
HayKaMu;

noHumath (usnueckuit cmbicn [lepuoguueckoro 3axona /[.M. MenneneeBa n Ha ero OcCHOBE
OOBSACHATh 3aBUCUMOCTb CBOMCTB XMMMUYECKHUX 3JEMEHTOB M OOpa30BaHHBIX MMHU BEIIECTB OT
3JIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSICHATH MMPHYUHBI MHOT000pAa3Msl BEIIECTB HA OCHOBE OOIIUX MPEACTaBICHUI 00 UX COCTaBE U
CTPOEHUH;

OPUMEHATh TpPaBUJIa CUCTEMAaTHUYECKOM MEXIyHapoJIHOW HOMEHKJIATypbl KakK CpeacTBa
pa3InyeHus ¥ UICHTU(UKAIIMH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

XapaKTepu30BaTh GU3NYECKUE CBOMCTBA HEOPTaHMUECKUX BEIIECTB;

XapaKTepu30BaTh 3aKOHOMEPHOCTU B HM3MEHEHHUM XHUMHUYECKHX CBOICTB MpPOCTHIX BELIECTB,
BOJIOPOJHBIX COEMHEHUH, BBICIINX OKCUJOB U THIPOKCUIOB;

OPUBOJIUTh TPUMEPHl XUMHUYECKMX pPEaKIUil, pacKpbIBAIOIIMX XapaKTEpPHbIE XHMHUYECKUE
CBOICTBa HEOPraHMYECKHX BEUIECTB M3YyYEHHBIX KJIAcCOB C IEJIbI0 MX  WAEHTU(UKALUU U
00BsICHEHUS 00JIACTH TPUMEHEHMS;

YCTaHABIMBAaTh 3aBUCUMOCTb CKOPOCTM XHMHYECKOM PEaKIUM C LEeNbl0 ONpEeJesIeHUs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUECKUX MPOIIECCOB;

YCTaHABIMBAaTh TEHETUYECKYIO CBS3b MEXAYy KiIacCaMH HEOPraHMYECKHUX BEIIECTB JUIA
000OCHOBaHMS NPUHIUNHATIBHON BO3MOXXHOCTH TIOJIyYE€HHUS] HEOPraHWYECKUX COEeIMHEHHH
3aJJaHHOT'O COCTaBa U CTPOCHMUS;

noa0upaTh peareHThl, YCIOBHS U ONPEIENATh MPOAYKThl peaklui, MO3BOJSIOMINX peaTn30BaTh
7a0opaTOpHble M TMPOMBINUIEHHBIE CHOCOOBI TOJMYYEHUS BaXXHEUIIMX HEOPraHUYECKUX H
OpraHUYECKUX BEIIECTB;

OPUBOJIUTH  TIPUMEPBl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEakUMid B IPHUPOJAE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATEIBHOCTH OPraHU3MOB;

000CHOBBIBAaTh MPAKTHYECKOE HCIOJIb30BAaHUE HEOPraHWYECKUX BEIIECTB W UX peakuuid B
IPOMBIIIJICHHOCTH U OBITY;

BBITMOJHATh XUMUYECKUI SKCIEPUMEHT IO PACMO3HABAHUIO U TMOJYYEHHI0 HEOPTaHWYEeCKUX U
OpraHMYECKUX BEIIECTB, OTHOCAUIMXCSA K Pa3jIMYHBIM KJIaccaM COEIUHEHHIl, B COOTBETCTBUU C



MpaBWJIaMd U TPUEMaMH O€30MacHON pabOThl ¢ XUMHYECKHMMH BEIIECTBAMU W JIAOOPATOPHBIM
obopynoBaHueM;

MIPOBOJIUTH MPOCTEHIIIHNE pacyeThl HA OCHOBE XUMHYECKUX (POPMYI M YPaBHEHUN PEaKIIHiA;
BIQJICTh TpaBWIAMH U TpueMaMu Oe30macHoi paboThl C XUMHYECKUMH BEIICCTBAMH U
71a00paTOpHBIM 000PYIOBAHUEM;

MPUBOJIUTH MPUMEPHI TUIPOIHN3A COJICH B MOBCEAHEBHON KU3HU YEJIOBEKA;

NPUBOJIUTH MPUMEPbl XMUMHUYECKUX PEAKIUN, PACKpPBHIBAIOMIMX OOIIMEe XWMHUYECKHE CBONCTBA
IIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;

OCYIIECTBIISATh TMOMCK XMMHYECKOH wHH(popManuu 10 Ha3BaHUAM, HIACHTU(UKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH OLIEHWBAaTh U HMHTEPHPETUPOBATH XUMHUYECKYIO HHGOPMAIUIO, COJAEPIKAILIYIOCS B
COOOILIEHUSIX CPEICTB MaccoBoM wuH(popManuu, pecypcax HHTepHeTa, Hay4YHO-TIOMYJISPHBIX
CTaThsAX C TOYKH 3PEHHs €CTECTBEHHO-HAYYHON KOPPEKTHOCTU B LIENAX BBISBICHHUS OIIMOOYHBIX

CykaeHui u popmMupoBaHusi COOCTBEHHOMN MO3UIINH;
® [PEACTAaBIATh NYTH PEIICHHS TI00ATBHBIX NPOOJIEM, CTOSIIUX TEpel YeIOBEUYECTBOM:
9KOJIOTHYECKUX, SJHEPTeTUUECKUX, CHIPBEBBIX, U POJIb XMMHUHU B PEIICHUU 3TUX MPOOIIEM.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

®  UCNOB308AMb  MemOObl HAYYHO20 NO3HAHUA NPU  6bINOJHEHUU NPOEeKMo8 U  V4eOHO-
UCCe008amenbCKuUx 3a0a4y No U3YYEHUI0 CBOUCMS, CNOCOD08 NOMYYeHUs U PACHO3HABAHUS
HeOpeaHu4yecKux eujecms;

®  00vBACHAMb NPUPOOY U CHOCOOBI 0OPA308AHUSL XUMUHECKOU C8A3U. KOBANEHMHOU (NOJSPHOL,
HENoNAPHOU), UOHHOU, MEeMAlIuyeckou, 6000POOHOU — C Yelbl0 ONpedesleHUsl XUMUYECKOU
AKMUBHOCU BEUECME;

®  VCMAHABIUBAMb 2EHEMUUECKVIO C653b MedHCcOy KIACCAMU HeopeaHUYecKux eewecmes O
000CHOBAHUA ~ NPUHYUNUATBHOU — BO3MONCHOCIU — NOJYYEHUS  HEOP2AHUYEeCKUX COeOUHeHUll
3a0AHHO20 COCMABA U CMPOEHUSL,

®  YCMAHABIUBAMb 63AUMOCEA3U MeHcOy paxmamu u meopuell, NPUYUHOU U Cle0Cmeuem npu
aumanuse npoOIEeMHbBIX CUMyayutl U 0O0CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHO8Ee XUMUYECKUX
3HAHUIL.

Coaep:kanue y4eOHOro npeamera
10kaacc (34y; 14. B HEneNn0)

Teopusi XMuMH4YeCKOro CTPOEHHUSI OPraHuvecKkux coeanHennii. [Ipupona xummuveckux cpssei

34

Opranunueckue Bemiectsa. Oprannueckas XuMusa. CTaHOBIIEHHE OPraHUYECKOW XUMHUH KaKHAYKH.
Teopuss XUMHUYECKOTO CTPOEHMS BELECTB. YTiepoaHslii ckener. M3omepus.M3omeprr.CocTrosiHuE 21eK-
TPOHOB B aroMe. DHEPreTHUYeCKUe YPOBHU U MOAYPOBHU. DIIEKTPOHHBIE OPOUTANIU. S-3JEKTPOHBI U p-
anekTpoHbl. CnuH 3ekTpoHa. CriapeHHbIe 3JEeKTPOHBL. DJeKTpoHHas KoHpurypauus. ['paduueckue
3JIEKTPOHHBIE (POPMYJIbl. DIEKTPOHHAS MPUPOAA XUMHUYECKUX CBSI3€H, M-CBS3b U O-CBA3b. Meron Ba-
neHTHbIXCBsA3eH. Knnaccndukanus oprannyeckux coeauHeHuil. OyHKIMOHAIBHAS TPYMIA.

Yraesoaopoabl 9 u

IIpenenbHble yriaeBoaopos! (ankaHsl).Bo30yxaéHHoe cocTosiHMe atoMa yriepoaa. [ 'mbpuausa-
1[Usl aTOMHBIX OopOUTaseil. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe ajkaHoB.I'omosnoru. I'omosno-
ru4eckasl pa3HocTb. 'omonornyeckuil paa. MexayHapogHash HOMEHKJIATypa OpraHU4eCKHX BELIECTB.
Nzomepust yrieponnoro ckenera.Meran. [lonyuenue, pusnueckue 1 XuMu4eckue cBoiicTBa MeraHa. Pe-
aKIMM 3aMelleHHs(TaIOTeHUPOBAaHUE), NETHIPUPOBAHUS U U30MEpH3alMy ajkaHoB. LlemHble peakimu.
CrobOonubpie pagukansl. [anoreHompou3BoaHbIE amkaHOB.KpaTHbIE CBS3H. HerzelleJ'IBHBIe YTJIEBOI0PO-

npl.  Ankxenbl. CTpoeHHE MOJIEKYJ,FOMOJIOTHS, HOMEHKIaTypa U uzomepud. Sp -['ubpuauszanus. Orex
(aTunen). MIsomepus nosoxxeHus ABOHHOM cBsizu. [IpocTpaHncTBeHHas n3oMepus (CTEpeon3oMepus).

[lony4yeHnen XxuMHUECKHE CBOMCTBA aJIKEHOB. Peakiuy npucoequHenys (THapupoBaHue, rajloreHupoBa-
HUe, TUApaTalus), OKUCIECHUs U MojuMepu3anun ankeHoB. [IpaBunoMapkoBHuKoBa. Bricokomorneky-



JspHbIE coenHeHus. KauecTBEeHHbIE peaKkIMM Ha IBOMHYIO CBS3b.AJIKaJMEHbI (IUEHOBBIE YTIEBOI0PO-
ae1). U3omepuss u  HoMeHknarypa. Jusuami (Oyramuen-1,3). M3onpen (2-metnnOyramuen-1,3). Compsi-
JKEHHBIC JBOMHBIC CBsA3U. [lomydeHumen XMMHYECKHE CBOMCTBA ajdKaJWEHOB. Peakiuu mprcOeIMHEHUS
(raloreHMpoBaHMsl) U MOJIMMEPU3ALMN ATIKAAUEHOB. AJIKUHBL. ALIETUIIEH (3THH) U €ro roMoJioru. M3ome-
pus U HOMEHKIaTypa. MexkiaccoBas u3omepus. SP-I'mbpuanzamnusi. XuMHUYeCcKre CBOWCTBA AJIKHHOB.
Peakiiun npucoeanHeHys, OKMCIEHUS U NOJUMEPU3ALMK aJIKMHOB.ApeHbI(apOMaTHUYECKHUE YIIIEBOI0PO-
nel). M3omepuss mHomeHkiarypa.benszon. benszonbHoe kombro. Tomyon. M3omepus 3aMeCTUTe-
nei. XuMru4Yeckre CBOMCTBa Oe€H30j1a U ero ToMoJIoroB. Peakinu 3amenenust (raJoreHupoBaHue, HUTPO-
BaHUE), OKUCIICHUS U MpucoenuHeHus: apeHoB. [lectunuael. ['eHeTnyeckass CBs3b apeHOB C JAPYTUMU
yrieBogopoaaMu.lIpupoanbie HCTOUHUKH yriieBoaopoaoB. [Ipupoanstii ra3. Hedrts. [lonmyrhbie HedTs-
Hele ra3pl. Kamennsiit yromb.llepepabotka nedru. Ileperonka HedgTu. Pextudukanmonnas KojoHHa.
Bensun. Jlurpoun. Kepocun. Kpekunr neprenpoaykroB. TepMuyecknii 1 KaTaTUTUYECKUNA KPEKUHTH.
[Tuponus.
Kuciaopoacoaep:kamme oprannyeckue coeqnnenus 11 u
Kucnoponcoaepxkaunme oprannueckue coeqruHenus. OqHOATOMHBIE MpeAelbHbIe CIUPTHI. DyHK-
LMOHAJIbHAS Tpymmna cnupToB. M3oMepus U HOMEHKJIAaTypa CIMPTOB. MeTaHON (METHIIOBBIM CIIUPT).
Otanon (3TwioBbId cnupt). [lepBUUHBIN, BTOPUYHBIA W TPETUYHBIM aTOMBI yriepona. BomopoaHas
cBs3b.Ilonydyenne u xumudeckue cBoiictsa cnuproB. CrimproBoe Opoxenue. @epmentsl. Bonoponnsie
cBA3U. PU3HOIOTHYECKOE IEUCTBUE METAHOA U 3TaHoNa. AJNKOroan3M.MHOroaTroMHbIE CIUPThL. JTH-
JICHIJIMKOJIb. ['uiieprd. XUMUYECKHE CBOMCTBA MPEACIbHBIX MHOIOATOMHBIX CIIUPTOB. KauecTBeHHAs
peakiys Ha MHOTOaTOMHbIE CLIUPTHL. DEHOBI. ApomaTtuueckue CITUPTHI. XuMHudeckue
CBOICTBA ¢denona.KagectBennas peakius Ha penon.Kapoonunsaeie coenunenus. KapOo-
HUJIbHAA rpynmna. Anpaeruanas rpynmna. Anpaeruasl. Keronsl. M3omepus u Homenknatypa.llonyyenune
U XMUMHUYECKHE CBOMCTBA albJErua0B. Peakiuum OKHCIEHUS U NpucoeIuHeHus anpiaeruaon. Kaue-
CTBEHHbBIE peakiuu Ha anbaeruasl. Kapoonossie kucinotTel. KapOokcunpHas rpymmna (kapOoKcorpymmna).
W3omepusi 1 HOMEHKJIATypa KapOOHOBBIX KHCIOT. OJHOOCHOBHEIE Tpe/IeIbHbIE KAPOOHOBBIE KHCIIO-
Thl. [lomy4yeHrne OJJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIXKHCIOT. XUMUYECKUE CBOMCTBA OAHOOC-
HOBHBIX MpEJENbHBIX KapOOHOBBIX KHCIOT. MypaBbUHas KUCJIOTa. YKCycHas Kuciora. Arera-
Te1.CroxkHbIe 3dupsl. HoMenknatypa. [Tonyyenue, XumMuieckre CBOMCTBA CIOXKHBIX 3QUpoB. Peakius
srepudukarmn.lllenounoit tuaponu3 cioxxHoro 3dupa(ompuieHne). XKXupel. TBEpABIE KUPHI, KHUIKHAES
xupbl. CHHTETHYECKUE MOIOIIUE CpelcTBa. YrieBoabl. Monocaxapuasl. ['moko3a. ®dpykroza. Onu-
rocaxapuzsl.Jlucaxapuael. Caxapo3sa.llonucaxapunel. Kpaxman. I'mukoren. Peakuus nonukosaeHca-
uu. KauectBenHas peakuus Ha kpaxman.llemmronosa. Auernnentonosa. KnaccupukanrsBoaoKkoH.
A3oTcoaepixaliue OpraHu4ecKkue cCoeJMHeHus S 4
A3orconepxamue OpraHMYECKHe COEIMHEHUSI. AMuHBL.  AMHHOrpymnmna.
AnnnuH. [lomydeHne U XMMUYECKHE CBOMCTBA aHWIMHA.AMUHOKUCTOTHL. M30Mepust 1 HOMEHKIIaTypa.
bunonspueiii won. [lentunnas (amuanas) rpynna. [lentuanas (amunHas) cBs3b. XUMHUECKHUE CBONCTBA
amuHokucioT. Ilentunel. [lomunentuasl. 'mununa.benku. CTpykTypa G€lKOBON MOJEKYIbI (IEpBUY-
Hasi, BTOPUYHAs, TPETUYHAsl, YeTBEPTUUHAS ). XUMHUECKHE CBOMCTBA OenkoB. JleHaTypalys U THIPOIU3
6enkoB. L{BeTHbIe peakiyy HaOenku.A30TcofepKalle TreTepoUuKIndYeckue coeauHeHus. [lupuauH.
[Muppon. [Iupumunun. Ilypun. A3zotucteie ocHoBanus. HyknennoBbie kucnotel. Hykneotuasl. Kom-
IJIEMEHTapHbIE a30TUCThIE OCHOBAHUA. XUMUS U 37J0POBbE UesnoBeka. PapMakoIoruieckas Xumusl.
XuMuUs 10JUMepoB 6 4
[Tonmumepsl. Crenenp nonuMepusanuu. Monomep. CTpykTypHOE 3BeHO. TepMoIiacTUUHbIE TO-
aumepbl.  Ctepeoperynsipaple  monuMmepbl.  [lommdtunen. [lomunponunen. IlomuterpadTopaTu-
neH. TepMopeakTUBHBIE nosmMepbl.  Denonmodopmanbaeruaasie  cMmoiblllmactmaccel. deHo-
wiactel. AmuHoruiactel. [lenomnacterIlpupoansnii kayayk. Pesuna. D6ouut. CHUHTETHYECKHE Kaydy-
ku.CunreTnyeckue BojokHa. Kanpon.JlaBcaH.
JlemMoHCcTpanmu.
e (OOpa3ipl OpraHMYeCcKHUX BEIIECTB U MaTepuanoB. Mojienn MoJIeKysl OpraHu4ecKuX BELECTB
e OTHOIIEHHE ANKaHOB K KHCIIOTaM, IIeJlouaM, pacTBOpPY IepMaHraHara Kajaus 1 OpoOMHOM BoJe.
e Moenu MOJIEKYJI TOMOJIOTOB U M30MepoB. [lomydeHue aneruieHa kapOouIHbIM criocooom. B3an-
MO/JIeiCTBHE alleTUJIeHa ¢ pacTBOPOM IlepMaHraHara Kajius 1 OpoMHOM Bojoi. ['openue anerue-
Ha.



e Pa3znoxeHne Kaydyka Mpy HATPEBAHUH U UCIIBITAHUE TIPOJAYKTOB Pa3ioKeHUsI. 3HAKOMCTBO C 00-
pa3lamMu KaydyKoB.
e beH3on kak pacTBoputelnb. ['opeHue 6en3zona. OTHoIeHHEe 0eH301a K OpOMHOM BOJIE U PAacCTBOPY
nepMmanratara kanusi. OKucjieHue Toiyona
e PacTBOpeHue B alleTOHE Pa3IMYHBIX OPTaHUYECKUX BEILECTB.
e (OOpa3upl MOIOIIUX M YUCTAILIUX CPEJICTB.
OO0pa31pl IIIACTMACC, CHHTETUYECKUX KaydyKOB M CHHTETHYECKHX BOJIOKOH
JlaGopaTopHble ONBITHI.
HzroroBnenune Mozeneit MOJIEKYJl yIiIeBOI0POI0B
O3HakomiieHHE ¢ 00pa3lamu MPOAYKTOB HepTenepepadoTKu
Oxkwucnenne 3tanona okcuaom meau (I1).
PacTBOpenue raumepruHa B BoJie U peakius ero ¢ ruapokcunom meau (I1).
Okwucienre MeTaHais (3TaHals) OKCHIOM cepedpa.
Okucnenne Metanais (3taHans) rugpokcuaom meau (I1)
PacTBoprMOCTB KUPOB, AOKA3aTENbLCTBO UX HEMPEAECIbHOTO XapaKTepa, OMbUICHHE YKHPOB.
CpaBHEHHE CBOMCTB MbIJIa U CHHTETUYECKUX MOIOIIUX CPEJCTB
CBolicTBa TTIOKO3bI KaK albAeTUIO0CIUPTA.
0. BzaumogeiicTBre caxapo3bl C THAPOKCHIOM KaJbLUS.
1. TIpuroroBiieHne KpaxMajabHOTO KJIEHCTepa M B3aUMOJICHCTBUE C HOIOM.
12. I'maponu3 Kpaxmaia.
13. O3nakomiieHue ¢ 06paszliaMu TPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
14. IIBeTHble peakuuu Ha OenIKu
15. CgoiicTBa KanpoHa
IIpakTHyeckue padoThl
1.« [TonydeHue 3TUICHA U OMBITHI C HUM.
2. «[Tomyuenne u cBOHCTBA KAPOOHOBBIX KUCIOTY.
3. «Pemenmne sKCrepUMEHTATIbHBIX 33/lad Ha TOJY4YEHHE W pPaClo3HABAaHUE OPraHUYECKHX Be-
IIECTB.
4. «Pacnio3HaBaHue MJIaCTMACC U BOJIOKOH.

RBOOo~NOR~WNE

11 kaace (344; 14. B HEACIIO)
IToBTOpenune kypca xumuu 10 kiacca 1 yac
Teopernueckne 0CHOBbI XuMHHU 19 yacos

Baxueitme XAMUYECKHE MOHATUS W 3aKOHbl.  XUMHUYECKUU 371€e-
MeHT.ATOMHBINA HOMEp. MaccoBoe uncino. Hykmuael. Pagunonyknuasl. M30Tonel.3akoH coXpaHeHUs mMac-
Chl BEUIECTB. 3aKOH COXpaHEHHUs M mpeBpamieHus sHepruu. Jledekr maccellleprognueckuii 3aKoH.
OnexTpoHHas koHpurypanus. ['papuueckas snekrpoHHas ¢popmyna. PacnpeneneHue 3JeKTpPOHOB B aTo-
Max 2JIEMEHTOB MaJIbIX W OOJBIIMX MEPHOJNIOB, S-p-, d- u f-anementrr.JlanTanou b1, AKTHHOWABL. VcKyc-
CTBEHHO IIOJIyYE€HHBIE JIEMEHTHI. BaneHTHOCTh. BaseHTHBIE BOZMOKHOCTH aTroMoOB. Boaoponnsiecoenu-
Henus.Ctpoenue Bemecta. Mlonnas cBsi3b. KoBanenTHas (moyisipHast U HETOJSPHAs) CBA3b. DJIEKTPOHHAs
dopmyna. Mertannnueckast cBsi3b. BonoponHas cBs3b.I ubpunuzanus aTOMHBIX OpOHTa-
neit. Kpucramibl:aToMHBIE, MOJIEKYJISIPHBIC, HOHHBIE,  METAJUTMYECKUE. DJIEMEHTapHas Y-
ka.llomumopdusm. ITlonmumopdusle Moaudukamuu. Asnorponus. M3omepus.l'omonorus. Xumuue-
CKHUH cuHTe3.XuMudeckue peakunu. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu. Peakuuu pasnoxe-
HUSI, COeIMHEHUs, 3aMeIlleH s, OOMeHa. DK30TepMHUUYECKHE U SHI0TepMHUYeckre peakuuu. OdpaTuMele U
HeoOpaTuMeblie peakiuu. TersoBoit a¢dext peakuu. 3akoH ['ecca. Tepmoxumudeckue ypaBHeHus. Ter-
jota obpazoBanus. Temora cropanust. CKOpOCTbXUMHYECKOM peaxkuu. AKTHBHpOBaH-
HBIMKOMIIJIEKC.3aKOH JIeHCTBYIOMMX Macc. KuneTtnueckoe ypaBHeHue peakuuu.Karanmu3. Karammszarop.
Wuruburop. I'omorenHslil 1 rereporeHHbli karanus.Karanutudeckue peaxiun. XMMHUECKOE PaBHOBE-
cue. [punnun Jle [latenve.PactBopbl. ducnepcHbie cuctemsl. PacTBopsl. I'pyOonncnepcHble cucTeMbl
(cycniensuu u smynbeun). Kommouaasie pactBopsl (3011).  A3po30sn.CriocoObl BBIpaKEHHUs KOHIEHTPa-
MU pacTBOPOB. MosisipHasi KOHLEHTpALUsl (MOJISIPHOCTD ). DJIEKTPOIUTHI. DIEKTPOIUTHUECKAs TUCCOIIHa-
nus. Crenens auccounannu. Koncranra aucconuanuu. Bonopoasslil nmokasatens. Peaknum HOHHOTO
obmena.l maponus OPraHUYEeCKHUX BEIIECTB. IM'maponus co-



neil.OnekrpoxuMuyeckuepeakuuu.l'anppannueckuii  aneMeHT.JnekTpoasl. AHoa. Karton. AxkymynsTop.
TonnuBHBIN 31eMeHT. DnekTpoxumus.Psaa CTaHJApPTHBIX  DJIEKTPOJHBIX NOTEHLUAJIOB.
Crangapthbie ycinoBua.CTaHAAPTHBIA BOJOPOAHBINAIEKTpoaA. Koppo3uss MeTaiioB. XUMHUECKas U JIEK-
TPOXUMHUECKASI KOPPO3HUA. DIEKTPOIN3. DINEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOIJIN3 PACILUIABOB.
Heopranuveckasi xumus 11 9

Meramnbl. CiocoObl momydeHus: MeTaiuioB. Jlerkue u TsDKEIbIe MeTatbl. JIETKOIUIaBKUE M TYTO-
MJIaBKHe MeTaluibl. Metamueckue 3iemMeHThl A- 1 b- rpynm. Menp. Lunk. Turan. Xpom. XKenezo. Hu-
kenb. [lnatuna. CrimaBel.  Jlerupyromme noGaBku. YEpueie Metamuibl. L[BerHble metamuiel. UyryH.
Cranb. JlerupoBanssle ctanu. Okcuabl U ruApokcuibl MetaiioB. Hemeramsl. [Ipocteie BemecTBa —
HemeTaiuibl.  Yriepon. Kpemunii. Azot. @ocdop. Kucnopon. Cepa. @rop. Xmop. KucnoTHeie OKCHIBI.
Kucnopoaconepxamue kucinorsl. CepHass  KucioTa. A30THas KuciaoTa. BogoponHble coenMHEHUs
HeMeTaJUI0B. 'eHeTndeckasi CBsI3b HEOPraHMUECKUX W OPraHMYECKHUX BEIIECTB.
XUMHUA U KU3Hb 3 4

XuMuYeckasi IPOMBIIUIEHHOCTh. XUMUYecKas TexHosorus. Yépuas meramutyprusi. JJlomeHHas neyb. Ar-
aomepauus. Kucinopoasiit KOHBepTEp. be30TX01HOE MPOU3BOACTBO.
Dkonorudyeckuii MoHUTOpUHT. [IpenenbHo AomycTUMbIE KOHIIEHTPALUK

JdemMoHCcTpaumu.

Mopnenu HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METATIMYECKUX KPUCTAIUIMUECKUX PEIETOK.

Mopnenu MoJIeKysl K30MEPOB U TOMOJIOTOB

Pa3znuynble TUIBI XUMUYECKUX PEAKIUi, BUICOOIBITH 110 OPTraHUYECKON XUMUH.

OO0pa3ipl METaIOB U UX COSIUHEHUH, CTIIIaBOB.

B3aumopeiicTBie METaIIoB ¢ KUCIOPOAOM, KUCIOTaMH, BOJIOM.

Jloka3aTenbeTBO aM(pOTEPHOCTH ATFOMHUHHUS U €r0 THIPOKCU/IA.

BzaumopeiicTBie Menu U jkene3a ¢ KUCIOPOJOM; B3aUMOJICHCTBUE MEIU U )Kelie3a ¢ KUCIOTaMu

(cepHas, cosiHas ).

[Tonryuenue rugpokcuoB menu (1) u xpoma (1), okcuga menu.

BzaumopeiicTBie OKCUIOB U THAPOKCHIOB METAJUIOB C KUCIOTaMHU.

Joxka3zatenbcTBo amdorepHocTr coenquHeHuit xpoma(1ll)

OO0pa3ipl HeMeTaIoB.

Mogenu KpucTaNTMYecKNX PeméToK anMasa u rpadura.

[TomyueHne aMMuaka M XJIOPOBOAOPOJA, PACTBOPEHHE MX B BOJAE, OKA3aTEIbCTBO KUCIOTHO-

OCHOBHBIX CBOMCTB 3TUX BEILECTB.

e (CKMraHue yrias ¥ cepbl B KUCIOPOJIE, ONPE/IETIeHNEe XUMHUUECKUX CBOWCTB MPOAYKTOB CTOPaHUSI.
B3aumoneicTBue ¢ MeIbl0 KOHLEHTPUPOBAHHON CEPHON KUCIIOTHI, KOHIIEHTPUPOBAaHHOW M pa3-
0aBJIEHHOI a30THOM KUCIIOTHI.

e OO0pa3sibl CpeACTB OBITOBON XUMHH, HHCTPYKIIUH 110 UX IPUMEHEHUIO.

JlabopaTopHble ONBITHI.
1. U3ydenwue BIUSHUS PA3NUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKUX PEAKIIUN
OmnpeneneHne peakiuy cpeibl YHUBEPCATbHBIM HHIUKATOPOM.
3. T'mapomnus coneil.

N

IIpakT4yeckune padoThI
1. IIpuroroBieHue pacTBOPOB C 3a/1aHHOI MOJISIPHON KOHIIEHTpAIUE.
Pemenue skciepuMeHTaNbHBIX 3a7a4 110 TeMe «MeTashy
3. PemeHne skciepiMEHTANBHBIX  3a11a4 o Teme «HemeTambiy

o

IlepeyeHb J1a00PATOPHBIX ONBITOB U MPAKTHYECKHUX padoT

JadopaTopHbIe ONbITHI

10 xmacc | 11 xnacc




JlabopaTopHbIe ONBITHI.

1. WsroroBnenue mojeneid MOJEKYN YIIeBOIO- 1. Usyyenue BIMSHHS Pa3TUYHBIX (PAKTOPOB
pOJIOB HA CKOPOCTh XUMUYECKHUX PEaKIIHiA
2. OsHakomiieHME C oOpaslamMu  IPOJYKTOB 2. OmpeneneHue peakuu Cpeabl YHUBEPCATb-
HedTenepepaboTKH HBbIM HHJMKAaTOPOM.
3. Oxkwucnenue 3ranona okcuaom meau (I1). 3. T'mnponus coneil.
4. PacTtBOpeHHE TIMIICpUHA B BOJAC U peaKUus
ero ¢ ruapokcusiom meau (I1).
5. Oxwucienue MetaHans (dTaHajs) OKCHUIOM Ce-
pebpa.
6. Okwucienne MeTaHais (dTaHaisl) THAPOKCHIOM
meu (1)
7. PacTBOpUMOCTH >KHPOB, JI0Ka3aTeIbCTBO HX
HENPEIIBPHOTO XapaKTepa, OMBUIICHHE KUPOB.
8. CpaBHeHHE CBOWCTB MbLIa M CHUHTETHYECKHX
MOFOIINX CPEJICTB
9. (CBoiicTBa ITIOKO3bI KaK aJIbJIerHJIOCIIHPTA.
10. B3aumopeiicTBue caxapo3bl C THIPOKCHIIOM
KaJIbIHUS.
11. IlpuroroBiieHue KpaxMmajabHOro KieWcrepa W
B3aMOJICVICTBUE C HOJOM.
12. T'maponu3s kpaxmaia.
13. OznakomiieHHe ¢ oOpa3namM TNPHPOIHBIX |
HCKYCCTBEHHBIX BOJIOKOH.
14. IlBerHble peakuuu Ha O€IKU
15. CpoiicTBa KanpoHa

IIpakTHyeckue padboTbl

10 xnacc

11 xnacc

1. HonyquHe OTHUJICHA U OIIBIThI C HUM)).

JISIPHOM KOHLIEHTPaLUEN.

[IpuroroBieHre pacTBOPOB € 33JAHHOM MO-

2. Ilonydenue 1 cBOWCTBA KAPOOHOBBIX KUCIIOT

TeMe «MeTayuibI»

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 1O

3.Pemienne skcriepuMeHTANbHBIX 33/1ad Ha I0- Pemienue skcnepuMeHTANIbHBIX  3a]a4 110

Jy4eHUE W paclio3HaBaHUE OPTraHMYecKuX Be- | TeMe «Hemeramib

IIECTB
4. Pacnio3zHaBaHue IJIACTMACC U BOJIOKOH

HanpagJieHus1 IPOEKTHOM 1eATEJIbHOCTH 00yYAIOIINXCS
Hamnpasnenus npoexkTHoi Cpok peanusa- Ha3Banue npoekra
JESTENIbHOCTH 00YJarOIINUXCs UH
10 xacc 11 kimacc
1. TBopueckoe CEHTSIOpb XUMHMSI BOKPYT Hac XUMHS 1€TOM
2. UccnenoBarenbckoe STHBAph Uccnenosanue cuera WccnenoBanue BOJIbI U3 KpaHa
arnpeb HccnenoBanue mo4uBel WccnenoBanue BOIBI U3 PEKH

3. IlpakTuko-
OpPUEHTHPOBAHHOE

HOSI0pb-1eKadphb

N3yueHne XxuMru4yeCcKux
BEIIECTB B OBITY

Kak coxpaHuTpe npoayKThI?

4.npopmaniioHHOE MapT VY4uéHble XUMUKU AKTyaJbHbIE OTKPBITHS XH-
MUH.

5. Urposoe anpenb-mMai 3anumarenbHas xumus | M3 gero crienansl urpyniku?

6.ConmanbHoe Mai YTunusauus nonume- Komy HyxHa xumus?




| pos

TeMaTnuyeckoe IIAHMPOBAHUE

TeMbl, BXOAAIIHE B TaH-
HbI pa3jae

OcHoBHOe coepkaHue
o TeMam

XapakTepucTHKA OCHOBHBIX BH/IOB JIesi-
TeJbHOCTH YYeHHKA (HA YPOBHE yuel-

HBIX 1eCTBH)

10 kaacc

Teopnﬂ XUMHYECKOT0 CTPOCHUA OPraHu4€CKUX coeTUHEHHUH. Hpnpona XMMHYE€CKHX CBA3EH. (3‘1)

Dpranunueckue BeuiectBa. Op-
ranuyeckas xumus. CraHOB-
JIEHUE OPraHUYECKOM XUMUU
KakHayku. Teopus XumHue-
CKOTO CTpPOEHHS  BEIIECTB.
VYraeponusiii ckener.  U3o-
Mmepus.M3omepsl.

CocTosiHME 31EKTPOHOB B aTo-
Me. DHEepreTu4ecKue ypoBHU
U TOAYPOBHH. DIJIEKTPOHHBIE
opOUTaNIU. S-3JIEKTPOHBI U p-
37eKTpOHbl. CIIMH 3JIEKTPOHA.
CnapeHnHslie AJIEKTPOHBI.
DneKTpOHHAas: KOH(UTYpaIHsl.
I'paduueckue dIEKTPOHHBIC
dbopMyIbI. DneKkTpoHHas
NpUpoOJa XUMHUYECKUX CBSI-
3eil, m-CBA3b U G-CBA3b. Me-
TOJ, BaJICHTHBIXCBS3CH.

Knaccuduxarms opraHuye-
CKUX coequHEeHUN. DyHKIU-
OHaJIbHAS TPYMIIA.

[[peaMeT OpPraHMYecKor XUMUH.
OcHOBHbBIE TIOJIOKEHHSI TEOPUU
XUMHUYECKOIO CTPOEHHUS OpraHH-
YEeCKUX COETMHEHU
A.M. Byrneposa.

CocTosiHuE AJIEKTPOHOB B aTOME.
ONeKTpOHHas NpUpoJa XUMHUYE-
CKHX CBfI3€il B OPraHUYeCKUX CO-
€MHEHHUSX.

TemoncTpauun. OOpasubl opra-
HUYECKUX BELIECTB M Marepua-
noB. MoJies MOJIEKYyJT Opranuye-
CKHX BEILECTB

DOBSACHATH, TMOYEMYy  OPraHUYECKYIO
XMMHUIO BBIACIWIN B OTACIBHBIN pa3aen
xumuu. [lepedncnarb OCHOBHBIE TpEj-
MOCBUIKM BO3HUKHOBEHHUSI TEOPUU XU-
MHYECKOro cTpoeHusi. Paznuuare Tpu
OCHOBHBIX THUIIA YTJIEPOJHOTO CKEJeTa:
pPa3BETBIEHHBIN, HEPA3BETBICHHBIA H
UUKInYeckui. Onpenensitb HaIU4ue
aTOMOB YIJIEpOJia, BOJOPOJA U XJIOpa B
OpraHMYecKHX BellecTBax. Paznuyarh
MOHSITHS <QJICKTPOHHAS 000JI0YKa» |
«OIEKTpOHHAsA opOuTamby. M3o0paxaTh
AJIEKTPOHHBIE KOH(UTypalnu aToMOB
3JIEMEHTOB 1-Tr0 U 2-T0 MEePUOJIOB C IO~
MOIIBIO JJICKTPOHHBIX W TIpaduuecKux
ANEeKTPOHHBIX (opmyn. OOBSACHATH Me-
XaHU3M 00pa30BaHMS M OCOOCHHOCTHU G-
U m- cBsa3zeil. Onpenensitb MpUHAIIIEK-
HOCTh OPTaHUYECKOI0 BEIIECTBA K TOMY
WIM HMHOMY KJAacCy IO CTPYKTYpHOM

bopmyre

2. Yraesoaopoani (94)

2.1. llpengenbHBIE YTIEBOIOPOIBI — AKaHBI (2 )

[IpenenbHble  yriaeBOIOpPOAbI
(ankanel).Bo30yxnénnoe co-
CTOsSIHME aToMa yriepona. I'u-
Opuau3aius aToOMHBIX OpOuU-
Tajed. DJIEeKTPOHHOE U IMpo-
CTPAaHCTBEHHOE CTPOEHHE aJl-
KaHOB.

I'omonoru. T'omosornueckas
pa3HoCTh.  ['oMonornyeckuii
psan. MexayHapo/iHas HOMEH-
KJIaTypa OpPraHUYeCKUX Be-
miects. M3omepust yraepoaHo-
IO CKeJeTa.

Meran. Ilomydyenue, Qusnue-
CKHE ¥ XMMHUYECKHE CBONCTBA
MeTraHa. Peakuuu  3amelie-
HUS(TaJIOTeHUPOBaHue),  Jie-
TUAPUPOBAHUS U H30MEpHU3a-
nuu  ankaHoB. llenHble peak-

DONEeKTPOHHOE U TPOCTPAHCTBEH-
HOE CTPOEHHE anKaHOB. ['omonoru
1 U30MEPHI AJIKAHOB.

Meran — npocTeuimii npeacra-
BUTEJIb AJIKAHOB.

Jemoncrpanun. OTHOLIEHHE all-
KaHOB K KHUCJIOTaMm,  LIeno4am
pacTBOpy INepMaHraHara Kaiaus U
OpOMHOM BOJIE.

JlabopaTopHbIit OIBIT
1M3roToBieHue Mojieneit MOJIEKYII
YIJI€BOJIOPOIOB

OOBACHATh MPOCTPAHCTBEHHOE CTPOE-
HUE MOJIEKYJI aJIKAaHOB Ha OCHOBE Ipe-
CTaBJICHUH O ruOpuau3anuu opouTanen
atoMa yriepona. M3roraBnuBate Moze-
JU MOJIEKYJl aJKaHOB, PYKOBOJCTBYSCh
TEOpUEH XMMHUYECKOTO CTPOEHHUS oOpra-
HUYecKuX BemecTB. OTiInyaTh roMoJio-
' OT u3oMepoB. Ha3piBaTh ankaHbl 1O
MeXayHapoaHoH HomeHkiatype. Co-
CTaBIIATh YPaBHEHUS XMMHUYECKUX peak-
UH, XapaKTEepU3YIOIIUX XHUMHUYECKHE
CBOIICTBa ME€TaHa M €ro romosoros. Pe-
marh pacu€THhIE 3aJayd Ha BBIBOJ
(bopMyIIbI OPraHMYECKOTO BEIIEeCTBA




. CBOOOIHBIC pPaUKAEIL.
["anoreHonpousBoAHbIE aNKa-
HOB.

2.2. HenpenenbHbIE YyIIE€BOAOPOBI (AIKEHBI, TKAIUEHBI M AJIKKMHBI) (4 1)

Kparnsie cBsasu. Henpenenb-
HBIE YIJIEBOJOPOJbI. AJIKEHBI.
Ctpoenue MoJie-
KyJI,FOMOJIOT S, HOMCHK.HaT}Z/-

pa i HU30MEpH. sp -
Iubpummzarms. OrteH  (3Tu-
nen). M3omepust mogoxeHHs
nBouHOM cBs3u. IIpoctpan-
CTBEHHAasi HM30MepHs (cTepeo-
U30Mepus).

[Tonydyenuen XHUMHYECKHE
CBOMCTBA alIKCHOB. Peakuuu
MpUCOeTUHECHHS (THAPUpPOBa-
HUE, TaJOTCHUPOBAHHE, THUJI-
paTaiusi), OKUCJICHUS U TOJIH-
Mepu3auuu alkeHoB. lIpaBu-
moMapkoBHUKOBA.  BrIicoko-
MOJIEKYJIIPHBIE ~ COEIUHEHUS.
KauecTBeHHbIE peakuuu Ha
JIBOMHYIO CBS3b.

AnkanyeHsl (TMEHOBBIC
yrieBogopoasl). M3omepus u
HoMeHkuatypa. JuBunuin (Oy-
taguen-1,3).  UWzompen  (2-
metwiOyraauen-1,3).  Compsi-
’kEHHBIC NBOMHBIC CcBA3U. Ilo-
Jy4YeHUEU XHMHYECKUE CBOMl-
CTBa ankamueHoB. Peaxumu
npucoeANHEeHUs  (TalloTeHU-
pOBaHUS) W TOJUMEpHU3AIUN
aJKaANCHOB.

AJKuHBI. ALleTUIeH
(3TuH) U ero romonoru. M3o-
MepHs 1 HOMEHKJarypa. Mex-
KJIacCOBasi U30Mepus. Sp-
I'ubpuanzanus. Xumuyeckue
CBOMCTBA aJIKMHOB. Peakiun
MPUCOCTUHEHUSI, OKHCIICHUSI U
MOJIMMEPU3AIUU AIKHHOB.

HenpenenbHble yriieBogopoIbl.
AJKEeHBI: CTpOEHUE MOJIEKYJI, TO-
MOJIOTHUSI U U30MEPHSI.
Ilpakmuueckas paboma 1 «llony-
YEeHHE STUJICHA U OTBITHI C HUM.
AJKa/IUEHBI.

AUETHUIJIEH U €ro TOMOJIOTH.
JdemoncTpanuu. Monenu moiie-
KYJI TOMOJIOTOB U u30MepoB. [1o-
JTy4eHHUE aleTuiIeHa KapOuIHbIM
cnocoooM. BzanmMoeicrBue aie-
TUJIEHA C PAaCTBOPOM II€pMaHIraHa-
Ta Kajnus u O6poMHO# Bojoi. ['ope-
Hue aneruneHa. Pasnoxenue kay-
YyKa [PU HarpeBaHUH U UCIIBITA-
HUE IPOAYKTOB pa3jIoKeHUsI. 3Ha-
KOMCTBO ¢ 00pa3liaMu KayuyKoB

OOBACHATH TPOCTPAHCTBEHHOE CTPOE-
HUE MOJICKYJIbI JTUJIEHAa Ha OCHOBE
MIPEACTABICHUI O THOPUAM3AIMA aTOM-
HBIX opbOutaneit yriepoaa. M3obpaxars
CTPYKTYpHBIE (OPMYJIbI AJKECHOB M HX
HW30MEPOB, HA3bIBAaTh AIKEHBI MO MEXK-
JIYHApOJHOW HOMEHKJIAType, COCTABJIATH
(bOpMyIIBI ATKEHOB TI0 WX HA3BAHUSIM.
CocTaBnsATh ypaBHEHUS XHWMHUYECKHX
peakui, XapaKTepU3YIOMINX XUMHYe-
cKue cBoiicTBa anikeHoB. [lonyyaTs 3TH-
neH. Jloka3pIBaTh HENMPECIBbHBIN Xapak-
TEp ATHWICHA C MOMOIIBI0 KaYeCTBEHHOMN
peakiuu Ha KpaTHbIe cBs3U. COCTaBIIATh
YpaBHEHHUS XHUMHUYECKHX peaklui, Xa-
PaKTEepHU3YIOMINX HEMPEACTbHBI XapaK-
Tep  ankagueHoB.  OOBSICHATH  SP-
THOPUIM3AIMI0 W MPOCTPAHCTBCHHOE
CTPOEHHE MOJIEKYJbl alleTUJIeHA, Ha3bl-
BaTh TOMOJIOTH alleTHJICHA TI0 MEXKyHa-
pPOIHOM  HOMEHKJIaType, COCTaBIATh
YPaBHEHHUS PEaKIIHiA, XapaKTePU3YIOIIHX
XHMHUYECKHE CBOMCTBA alleTHIIEHA

2.3. Apensl (apomaTrueckue yrieBoaoposl) (1 u)

ApeHbl (apoMaTHYECKHE YTIIIe-
BOoZIopoibl). M3omepust u Ho-

MeHknarypa. beHson.  ben-
30JIbHOE  KOJIbIIO.  ToJyoul.
Hsomepus 3aMECTUTEIICH.

XUMHAYECKHE CBOMCTBA O€H-
30JIa U €ro roMoJIOroB. Peak-

benson u ero romonoru. CBoiicTBa
OEH30J1a K €70 TOMOJIOTOB.

Jemoncrpanun. ber3on kak pac-
TBOpUTENh. ['openue Oenzona. OT-
HoleHue OeH3ona K OpOMHOI BO-
JIe ¥ pacTBOPY INEpMaHTraHaTa Ka-
nusi. OKUCIIeHHE TOIyolia

OOBACHATH HJIEKTPOHHOE M IPOCTPaH-
CTBEHHOE CTPOCHHE MOJIEKYJIbI O€H30J1a.
N300paxkaTb CTpYKTypHYIO (opmymy
OeH301a ByMs criocobamu.

OOBsACHATD, Kak CBOMCTBA OeH301a 00y-
CJIOBJICHBI CTPOCHUEM €T0 MOJIEKYJIBI.

CocTaBisiTh ypaBHEHHs] peaklui, Xa-




MU 3aMelIeHus (TaJoreHupo-
BaHHME, HUTPOBAHHE), OKHUCIIE-
HUS ¥ TIPUCOCTUHEHUS ape-
HOB. Ilectummnpl. I'eHeTruue-
CKas CBS3b apEHOB C JPYTHU-
MU YTJIEBOAOPOJAMHU.

PaKTEePHU3YIOMINX XUMUYECKHUE CBOWCTBA
0O€eH30J1a ¥ €ro TOMOJIOIOB

2.4. IlpupoaHble ICTOYHUKY U NTepepadoTKa yriaeBoa0poaoB (2 u)

[IpupoHbIE UCTOYHUKHU YIIIE-
BOJI0poioB. [Ipupoanbiii ras.
Hedts. IlonytHble He]TsHBIE
razpl. Kamennsiii yromse. Ile-
pepabotka HedTu. [leperonka
Heptn.  PexkrudukanmoHHas
KOJIOHHA. beH3uH. JIurpouH.
Kepocun. Kpekunr nedTe-
NpoAyKTOB. Tepmuueckuii u
KaTaIUTUYECKUH  KPEKHUHTH.
[Inponus.

IIpupoaHbIE HCTOYHUKH YIJIEBO-
noponos. [TepepaboTka HedTH.
JlaGopaTopHblii OIBIT
203HakoMIIeCHHE C  OOpa3namu
MPOAYKTOB HedTernepepaboTKu

XapakTepu30BaTh COCTaB MPUPOIHOTO
ras3a v MOIyTHBIX He(TSHBIX ra30B.
XapakTepHu30BaTh CIIOCOOBI IMepepadoT-
ki HepTH. OOBACHATH OTINYHE OCSH3MHA
NPSIMOM TIEPErOHKH OT KPEKUHT - OeH3HU-
Ha.

3. Kucjopoacoaep:xamue opranndeckue coequuenus (11 1)

3.1. Criuptsr u penons! (3 9)

Kucnoponconepxaiue opra-
HUYeckue coequHeHus. OgHo-
aTOMHBIE IIpPE/EIbHbIE CIHUP-
Thl. OYHKIIMOHATIBHAS TPyIIa
cnupToB. M3omepus u HOMEH-
KJaTypa coupTtoB. MeTtaHon
(METHJIOBBIM CIIUPT). DTaHOI
(atunoBerii  ciupt). IlepBuu-
HbIM, BTOPUYHBIA U TpETUY-
HBI atoMmsel yriepoja. Bopo-
pOoZiHas CBS3b.

[TomyueHne u XHMMHUYECKHE
cBoiictBa cnuproB. CnupTo-
Boe OpoxeHue. DepMEHTBHI.
Bonoponueie cBszu. duzno-
JIOTUYECKOE JIeHCTBUE MeETa-
HOJIa ¥ 3TaHOJI1a. AJIKOTOJIU3M.
MHoroatoMHbIe CIIUPTHI.
OTUIEHIINKONb. [ uiepuH.
XUMUYECKUE CBOWCTBA IIpe-
JIEJIbHBIX MHOTOaTOMHBIX
cnuproB. KauecTBeHHast pe-
aKuMsg Ha  MHOTOATOMHBIE
CIIUPTHI.
DEHOJIBI. ApomaTuye-
CKHE CIHPTHL Xumu-
YECKHE CBOMCTBA (denomna.
KauecTBennas peakius Ha
denor.

OnHOATOMHEBIE PEACITBLHBIC CITUP-
tel.IlonydeHne, Xxummueckue
CBOICTBA U MPUMEHEHUE OJTHO-
ATOMHBIX IIPEJICIbHBIX CITHP-
TOB.MHOTOATOMHBIE CITHPTHI.
®DeHOJIBI U apOMATHYECKHE CITUP-
TBL.

JlaGopaTopHble ONBITHI
30kucaeHne TaHOIa OKCUIOM
meau(Il). 4 PactBopenue riuie-
pUHA B BOJIC M PEAKIIUS €ro C TU/I-
poxcuaom menu(Il).

N3o0paxats oO0mIyro ¢opmMyny OIHO-
aTOMHBIX IPEJeNbHbIX cnupToB. OOBsC-
HSTH 00pa30BaHME BOJOPOIHON CBS3H U
e¢ BIMSIHME Ha (U3NYECKUE CBOMCTBA
cnuptoB.  COCTaBIATH  CTPYKTypHBIC
dbopMynbl CHMPTOB U HUX M30MEPOB,
Ha3bIBaTh CHHPTHI MO MEXKIYHAPOIHON
HoMeHKJatype. OOBICHATH  3aBHCH-
MOCTh CBOWCTB CIIUPTOB OT HAaJHUHUS
¢bynkunonansHoit rpynnsl (-OH). Co-
CTaBIISITh YPAaBHEHHS pPEAKIHMH, Xapak-
TEpU3YIOIIMX CBOMCTBA CIUPTOB U HX
NpUMEHEeHHe. XapaKTepu30BaTh (PU3NO-
JIOTMYECKOe JEeWCTBUE METaHoJa U ITa-
HoJa. COCTaBIATh YpaBHEHHsS PEAKIIHU,
XapaKTepU3yOIUX CBOWCTBA MHOIO-
aTOMHBIX CITUPTOB, U TPOBOJUTH Kade-
CTBEHHYIO PEaKIIMI0O Ha MHOIOaTOMHbIE
cnuptbl.  OOBACHATH  3aBUCUMOCTH
CBOWCTB (peHOJIa OT CTPOEHUS €0 MOJIe-
KYJIbI, B3aMMHOE BJIMSIHAE aTOMOB B MO-
nekyiae Ha mnpumepe ¢enona. Cocras-
JSTh YpaBHEHHS PEAKIMH, XapaKTepH-
3YIOIIMX XMMHYECKHE CBOMCTBA (eHoa




3.2. Anpaerusipl, KETOHBI H KApOOHOBBIE KUCIIOTHI (3 1)

KapOonunpHble CcOeAMHEHHUS.
KapGonunpHas rpymnma. Ab-
NeTuaHas Tpynma. AJbIeTh-
nel.  Keronsl. WM3omepus wu
HOMeHKJatypa. llonydenue u
XUMHYECKHE CBOMCTBA albjie-
ruioB. Peaknuu okucnenus u
PUCOEANHEHUS  AJIbJICTH]IOB.
KauecTBeHHble peakuuu Ha
aJbJICTUIBI.

Kapbonosbsie kucnotsl. Kap-
OokcuibHas Tpynmna (KapOok-
corpynna). M3omepuss u Ho-
MEHKJIaTypa KapOOHOBBIX KHC-
notr. OJIHOOCHOBHBIE IIpe-
JeNIbHbIE KapOOHOBBIE  KHC-
notel.  [lomydyenue ogHOOC-
HOBHBIX TpEIEeIbHBIX KapOo-
HOBBIX KHCJOT. XHMHUYECKHE
CBOICTBa OJTHOOCHOBHBIX
IpeJebHbIX KapOOHOBBIX
KUCTI0T. MypaBbUHasi KUCIIOTA.
YKcycHast KHCI0Ta. ATETaThI.

KapOoHunbHbBIE COCTUHEHUS
anpaeruasl U keToupl. CBoOWMCTBA U
MIPUMEHEHUE aJbJETH/IOB.
KapOoHoBbie KuCIOTBI. XuUMHYE-
CKHME CBOWCTBA U NMPUMEHEHHUE OJ-
HOOCHOBHBIX TMpelelbHbIX Kapbo-
HOBBIX KUCJIOT.

Ilpakmuueckas paboma 2 «Ilony-
YeHHE U CBOWCTBA KapOOHOBBIX
KHCIIOTY.

JdemoncTpauuu. PactBopeHue B
alleTOHE pa3jM4YHbIX OpraHuye-
CKHX BEILIECTB.

JlaGopaTopHble onbIThl 5 OKxuc-
JeHuEe MeTaHajsl (dTaHaysl) OKCH-
nom cepedpa(l). 6 Oxucnenue me-
TaHajsl (dTaHANsA) TUIPOKCHUIOM
menau (IT)

CocTtaBisiaTh (OPMYIBI U30MEPOB U TO-
MOJIOTOB aJIbJICTHIOB U Ha3bIBaTh HX II0
MEXIyHApOAHOH HoMeHkiartype. O0b-
ACHATH 3aBUCUMOCTb CBOMICTB aJbJETrH-
JIOB OT CTPOCHHUS HUX (YHKIHOHAIHHON
rpynnsl. 1IpoBoanuTE KauecTBEHHBIE pe-

aKIInuun Ha AJIIbACTU/ABI. COCTaBHHTB
YpaBHEHUS PEAKIUH, XapaKTePU3YIOLTHUX
cBoiictBa  ampaerumoB.  COCTaBIIATH

dbopMyIibl U30MEPOB U TOMOJIOTOB Kap-
OOHOBBIX KHUCIOT W Ha3blBaTh HX IO
MEXIyHapOaHOW HOMeHkiarype. O0b-
SICHSITh 3aBUCHUMOCTbh CBOMCTB KapOOHO-
BBIX KHUCIJIOT OT Hajduuus (pyHKIHOHAIIb-
Hot rpymnsl (-COOH). CocraBiusarb
YpaBHEHHUS PEaKIMid, XapaKTePU3YIOIINX
cBoiicTBa KapOOHOBBIX KuCHOT. [lomy-
YaTh YKCYCHYIO KUCJIOTY M JOKa3bIBaTh,
YTO 3TO BEIIECTBO OTHOCHUTCS K KJIACCy
kucnoT. OTIu4aTh MypaBbUHYIO KHCIIO-
Ty OT YKCYCHOM C TMOMOIIBIO XUMHYE-
CKHUX PEaKIIHM.

3.3. Cnoxusbie 3¢upsl. Kupsl (2 1)

Cnoxnsie 3¢upbsl. HomeH-
kiarypa. Ilomyyenue, xumu-
YeCKHE CBOMCTBA CJIOKHBIX
a¢upoB. Peakmus stepudu-
karuu.lllemouHont ruaponu3

CJI0’KHOTO a¢u-
pa(oMbLUICHUE). Kupsi.
TBEpIbIC IKUPBI, IKUIKHC

JKUPBL. CHHTETHYECKHE MO-
IOMKC CPCaACTBaA.

CnoxxHbIe 3(DUPHI.

JKupsl. Moromue cpencrsa.

JdemoncTpamuu. OOpa3is

IOUINX W YHUCTSIINX CPEICTB.
JlaGoparopHble ONBITHI
7PacTBOpUMOCTh KUPOB, JOKa3a-
TEJIbCTBO UX HEMpeAeIbHOro Xa-
pakTepa, OMBUICHHE KHpPOB. 8
CpaBHeHUE CBONCTB MblJIa U CHH-
TETHYECKUX MOIOIINX CPE/ICTB

MO-

CocTaBiATh ypaBHEHHUS pEaKIHi 3Te-
pudukammuu. OOBACHATH OuonorHye-
CKyI0 poiib kupoB. CoOmnroaaTh npaBu-
7ma 0e30macHoOro OoO0palleHus CO Cpel-
CTBaMU OBITOBON XUMHUU

3.4. Yrnesoas! (3 4)

Vrnepoagsl.  MoHocaxa-
punsl. I'rokosa. Opyk-
To3a. Onurocaxapupsl.
Hucaxapunpbl. Caxapo3a.
[Tomucaxapuael.  Kpaxman.
I'mukoren. Peakums mnoau-
koHneHcanun. KadecTBeH-
Has peakuuss Ha  Kpax-
Mmau.llemromo3a. Anerni-
nemnono3a. Knaccuduxarm-
SIBOJIOKOH.

VYrnesoasl. I'moko3a. Onurocaxa-
puasl. Caxapo3sa.

[Tomucaxapuael. Kpaxman. Ilein-
J0J103A.

Ilpakmuueckasa paboma 3 «Pe-
IIEHWE DKCIEPUMEHTAIBHBIX 3a-
Jad Ha TIOJIy9€HHE M  pacrio3Ha-
BaHUE OPraHUYECKHX BEILECTBY.
JladopaTopubie onbIThI9 CBONi-
CTBa TIJIIOKO3bl KaK aJIbJErHuI0-
cupta.10 B3ammopeiicTBue ca-
Xapo3bl € THJIPOKCHAOM  Kajlb-
uusa. 11 IlpuroTtoBneHue Kpax-
MaJIBHOTO KJeicrepa M B3auMO-
neiicteue ¢ oxoM. 12TMmmpornus
kpaxMana.l3 OzHakomiieHHE C

OOBIACHATH OMOJIOTHYECKYIO POJIb TITIO-
K03bl. [IpakTuyeckn noka3pIiBaTh HAIIM-
yre (QYHKIIMOHAIBHBIX TPYII B MOJIE-
KYJI€ TJIFOKO3BI.

OOBsACHATH, Kak CBOICTBa caxapo3bl
CBSI3aHBI C HATUYUEM (YHKIIMOHATBHBIX
rpynn B €€ MOJIEKyle, W Ha3blBaTh
obnmactu mpuMeHeHus caxaposbl. Co-
CTaBIISATh YPAaBHEHUSI PEAKIUN, Xapak-
TEPU3YIOLIUX CBOWCTBa caxaposbl. Co-
CTaBIISATh YPaBHEHUS PEAKIHUl THIPO-
Ju3a KpaxMmaiga W TOJMKOHJIEHCAlUU
MoOHoOcaxapusoB. IIpoBoguTh  Kaye-
CTBEHHYIO PEAKIIMIO Ha Kpaxmal




o0pa3laMu MPUPOJHBIX U UCKYC-
CTBEHHBIX BOJIOKOH

4. A3oTcoaeprkaime opraHudeckue coeuHeHus (5 1)

A3soTtcoaepkaiue

Anunun. Ilonyuenuwe u xu-
MHUYECKHE CBOWCTBA aHWIIU-
Ha.

AMuHoOKucHo0TE. M30Mepus
U HOMEHKJaTypa. bunossp-

AMMHEL.

AMMHOKHCIOTHIL. benkw.
A3zoTconepkale reTepOLUKIN-
yeckue coeauHeHus. HykiewHo-
BBIC KMCJIOTEI.

XUMHS ¥ 3J0POBbE YEIOBEKA.

CocTaBisiTb  ypaBHEHHUS  PEAKIUU,
XapaKTepPU3YIOIIUX CBOMCTBA aMUHOB.

OOBSCHATH 3aBUCUMOCTH CBOICTB aMu-
HOKHUCJIOT OT CTPOEHHUS HMX (PYHKIIHO-
HaJbHBIX rpymi. Ha3siBaTh aMUHOKHC-
JOTHl MO MEXIyHapOJHONH HOMEHKIIa-

HBIN HOH. Ilentupnas | JlabopaTopHblii Type ¥ COCTaBJISATH YPAaBHEHHS peak-
(amugnas) rpynmna. [lentun- | ombiTl4llBeTHble peakuuu Ha | UUH, XapaKTEpU3YIOLIUX UX CBOWCTBA.
Hasi (amMujaHas) CBs3b. XH- | O€nKH OOBSCHATH OMOJIOTUYECKYIO POJb Oel-
MUYECKHE CBOMCTBA aMHUHO- KOB M HX IPEBpallCHUN B OpPraHU3ME.
kucnor. Ilentuasl. Ilomnu- [TpoBoAWTh HBETHBIE pEaKIMH Ha OeEJI-
nentuapl. [ numus. KH.

Benku. CtpykTypa 6enkoBoii OOBACHATH OMOJIOTHYECKYIO POJIb HYK-
MOJIEKYJIbI (MIepBUYHAsA, BTO- JIEUHOBBIX KHUCIIOT.

puYHasl, TpeTU4YHas, YeTBEp- [Tonb30BaTbcs MHCTPYKIHMEH K JieKap-
TUYHAS). XuMH4ecKue CTBEHHBIM IIpenaparam

cBoiictBa OenkoB. J[lenary-

pauusi ¥ TUIPOIHU3 OENKOB.

L[BerHple peaknmuu Haben-

KH.A30TCOAepKalue reTe-

POLIMKIMYECKHUE  COEAUHE-

ausi.  [lupupun. [Tuppou.

[Inpumuun. Ilypun. Aso-

TUCThIE OCHOBaHusA. Hykie-

MHOBBIE KHCIOTHL. Hykieo-

tuael.  KomiemeHTapHbie

A30THCTbIE OCHOBaHMUSI.

XUMHS U 3J0POBbE UEIOBEKA.

dapMakoJIOrnyecKas XuMusl.

5. Xumusi mossumepos (6 1)

[Tomumepsl. Crenens nonu- | CHHTETHYECKUE MIOJIUMEPSHI. | 3allUChIBaTh YpPAaBHEHUS peakUui Io-
MepH3aIuu. Mounomep. | KoHzneHcanmoHHbIE — TOJUMEPSHI. | JIUMEpPHU3alMu. 3alKChbiBaTh YpaBHEHUS
CrpykrypHoe 3BeHo. Tep- | IleHomuiacTel. peakuuil NoJMKOHAeHcauuu. Pacnio3Ha-

MOIUJIACTUYHBIE  [TOJIUMEPBHI.
CrepeoperynspHele  MOJIH-
Mepsl. [lommatunen. Ilomm-
IIPOIHJIEH. Ilonurer-
padTOpITHIIEH.
TepMopeakTHBHBIE
[Ipuponubii kayuyk. PesnHa.
D60HuT. CUHTETHYECKHE Ka-
YIyKH.
CuHreTnueckue
Kanpon.JIaBcan.

BOJIOKHA.

Harypanbubiii kayuyk. CuUHTETH-
YECKUU KaydyK.

CunTeTndeckue BOJIOKHA.
Ilpakmuyeckaa paboma 4 «Pac-
ITI03HABAaHUE IIJIACTMAcC M BOJIO-
KOH»

Opranuyeckast XMMHsI, Y€IOBEK U

MpUpoa.
O000menue Tembl «XUMHA IIO-
JTUMEPOB.

JleMoHCTpanum. O06pas31ibl

IUIaCTMAcC, CHUHTETHUYECKUX Kay-
YYKOB U CUHTCTUYCCKHX BOJIOKOH.
JlaGopatopuslii onbIT 15 CBoii-
CTBa KalpoHa.

BaTb OPraHU4YCCKUC BCIICCTBA, nuc-

MOJIb3YA KAYCCTBCHHBIC PCAKIINN

11 kiaace




1. IloBTOpeHue kypca xumuu 10
kiacca (1 9)

1. Teopernueckue ocHOBbI xumum (19 u)

1.1. Baxuneime XMMUYECKUE TOHATHUS U 3aKOHBI (4 1)

Baxneiime XU-

MHYECKHE MOHS-

THSA Hu
3aKoH COXpaHEHUs

Macchl BEIIECTB. 3aKOH CO-
XpaHeHHUs U IpeBpAaIlECHUs
snepruu. Jledext macchl.
[lepuonuueckuii  3a-
KOH. OJIEKTpOHHast KOH(pH-
rypauus. I'paduueckas
AIIEKTPOHHAS bopmyna.
Pacnpenesnenue 31eKTpOHOB
B aTOMaXx JJIEMEHTOB MaJIbIX
U OoJIBLIMX MEPUOJIOB, S-p-,

d- " f-
aneMeHTbl.JlanTaHou bl AK-
TUHOU/IBI. UckyccTBeHHO

MOJIyYeHHbIE 3JIE€MEHThL. Ba-
JICHTHOCTH. BajeHTHBIE BO3-
MOKHOCTH aTtomMoB. Bopgo-
POIHBIECOEAUHEHHUS.

XUMUYECKUH 3neMeHT. Hykimabl.
N3oTonbl. 3aKkOHBI  COXpaHEHUS
MacChl M DHEPTUU B XUMUHU.
[Tepuonuueckuii 3akoH. Pacmpe-
JIEJICHUE JJIEKTPOHOB B aTOMax
9JIEMEHTOB MaJbIX M OOJBIINX
MEePUO/IOB.

[Tonoxkenne B MNEPUOAMYECKON
CHUCTEME BOJIOPO/Ia, JIAHTAHOU/IOB,
AKTUHOUJOB U UCKYCCTBEHHO I10-
JyYEHHBIX 3JIEMEHTOB.
BanenTtHocTh M BaJICHTHBIC BO3-
MO>KHOCTH aTOMOB

IlepeunciATh BaKHEHIIME XapPaKTEPH-
CTHKH XMMHYECKOro snemeHnrta. O0bsic-
HATh pasiuyue MEeXAYy MOHATHSIMHU
«XUMHUYECKHH 3JEMEHT», «HYKIHI»,
«u3orom». IIpuMeHsATh 3aKOH coXpaHe-
HUSl Macchl BELIECTB IPU COCTABIICHUU
YPaBHEHUN  XMUMHUYECKUX  PEaKUUU.
OnpenensaTh MakCUMaJIbHO BO3MOXKHOE
YKCJIO AJIEKTPOHOB HAa AHEPreTUUYECKOM
ypoBHE. 3amuchiBaTh  TIpaduueckue
ANIEKTPOHHBIE (opmynbl S-, p- u d-
3JIEMEHTOB. XapaKTepHU30BaTh MOPAIOK
3aM0JIHEHUS AJIEKTPOHAMM SHEpreTHye-
CKHMX YpOBHEH M MOAYPOBHEH B aTOMax.
OOBsicHATH, B 4éM 3aKimoyaercs Gpusu-
YECKMH CMBICI TOHSTUS  «BAJICHT-
HOCTBY». OOBSACHATH, YEM OMPEIEISIIOT-
Csl BAJEHTHbIE BO3MOXKHOCTH aTOMOB
pa3HbIX 31eMeHTOB. CoCTaBisATh Ipa-
¢budeckue 371eKTPOHHbIE (HOPMYJIBI a30-
Ta, ¢ocdopa, kKucIopoga M Cephl, a
TaKXKe  XapaKTepu3oBaTb H3MEHEHMs
paznycoB aToMOB XHMMMUECKHUX OJIe-
MEHTOB I10 IepuoJiaM U A-TrpyImmnam mne-
PUOTINICCKON TAOJIUIIBI

1.2. Crpoenue Beniectna (3 u)

Crpoenue BemectBa. Hon-
Has cBsa3b. KoBaseHTHas
(monsipHass W HeNoJspHasi)
CBSI3b. ONEKTpOHHas  (¢op-
MyJia. Meramunueckas
cBsA3b. BogoponHas cBs3b.
['ubpuanzanus ATOMHBIX
opbura-
nen. Kpucramisl:aToMHBbIE,
MOJIEKYJISIPHBIE,
VOHHBIE, MeTa-
JIMYECKHUE. OnemeHTapHas
suerika.[lomumopdusm.
[Tonmumopduble Monudpuka-
uun.  Asorponusi. M3ome-
pus. I'omosorus. Xwumuue-
CKHI CHHTE3.

OcHOBHBIE BUJIbI XHUMHYISCKOMN
cBs3u. MoHHAs M KOBaJIEHTHAas

CBA3b. Meranueckas CBS3b.
Bonoponnas cBA3b.
[IpocTpancTBEHHOE CTpOCHUE
MOJIEKYIL.

Crpoenue kpuctawioB. Kpu-
CTAJUTMYECKHUE PEIIETKU.
[IpyunHbl  MHOrOOOpa3ust  Be-

mecTs. JemoncTpauun. Monenu
HWOHHBIX, ATOMHBIX, MOJICKYJIAP-
HBIX U METAJUIMYECKUX KpUCTa-
JINYECKUX pemeTok. Monaenu Mo-
JIEKYJI ©130MEPOB U TOMOJIOTOB

OOBACHATH MeXaHM3M O00pa30BaHUS
MOHHOM U KOBAJEHTHOW CBS3U 151
OCOOEHHOCTH  (PU3UYECKHX CBOMCTB
MOHHBIX U KOBAJIECHTHBIX COCIUHEHUI.
CocTaBiaTh  3JIEKTPOHHBIE (POPMYIIBI
MOJIEKYJI KOBaJEHTHBIX COEIUHEHUM.
OOBACHATD MeXaHU3M 00pa30BaHUSA
BOJOPOAHON M METAJUIMYECKOU CBA3EH
U 3aBUCHUMOCTh CBOMCTB BelIECTBa OT
BUJAa XUMHUYECKOH cBsi3u. OOBACHATH
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
OpPraHMYECKUX U HEOPraHUYECKHX CO-
€AVMHEHUH C TIOMOIIBIO IIPEICTABICHUN
o rubpuauzauuu opOutaneir. OObsc-
HATH 3aBHCHMOCThH CBOMCTB BeIIeCTBa
OT THIA €r0 KPUCTAIIIMYECKON PEeIeT-
k. OOBSACHATH MPUYUHBI MHOTr0oOpa-
343l BELLIECTB

1.3. Xumnueckue peakuu (3 u)

Xumnyeckue peakuuu. Okuc-
JUTEIBHO-
BOCCTAHOBUTEIILHBIC PEaKITUH.

Knaccudukanus XuMu4eckux pe-
aKIIUH.
CKOpPOCTh XMMHUYECKUX PpEaKIUd.

[lepeuucnsarb mNpU3HAKU, MO KOTO-
pBIM  KJIacCU(UIUPYIOT XUMHYECKUE
PEAKIIMH.




Peakuuun pasnmoxenus, coenu-
HEHUs, 3aMeIleHus, oOMeHa.
OK30TEpMUYECKUE M DHMO-
Tepmudeckue peakiuu. OOpa-
TUMBIE U HEOOpaTUMBIE peax-
nuu. TermoBoit Addext peak-
uuu. 3akoH ['ecca. Tepmoxu-
MUYECKHe ypaBHEHUs. Terio-
Ta oOpaszoBanus.  Temora
cropanus.CKOpocTb XUMHU-

YECKOMpEaKUH. AKTH-
BUPOBaHHBI KOM-
IUIEKC.3aKOH  JEUCTBYIOLIMX

Mmacc. Kunernueckoe ypaBHe-
Hue peakunu.Karanus. Kara-
muzarop. HMuruburtop. I'omo-
TEHHBIM U T€TEpOTrCHHbIN Ka-

tanu3. Karanutuueckue pe-
aKIIMH.
XUMHYECKOe paBHOBECHE.

[Tpunuwmn Jle IMlarense.

Karanus.

XUMHUYECKOE PABHOBECHE U YCIIO-
BHSI €70 CMEIICHUSI.
JdemoncTpauuu. Pa3nuyHbie TUIIBI
XUMHYECKHUX PEaKIUi, BUICOOIIbI-
ThI [10 OPTaHUYECKOU XUMHUH.
JlaGopaTopHblii OIBIT
113yuyeHue BIMSHUS PA3ITUYHBIX
(hakTOpoB Ha CKOPOCTh XHUMHYE-
CKHMX pEaKLH

OOBSCHATH CYIIHOCTh XUMHUYECKOW pe-
akuu. COCTaBIIATh ypaBHEHUSI XHUMHUYe-
CKUX pEaKIfi{, OTHOCAILINXCS K OIpejie-
néaHoMy Tunmy. OOBACHATH BIUSHHE
KOHIICHTPALMi pearecHTOB Ha CKOPOCTh
TOMOTEHHBIX M Te€TePOreHHBIX PEaKIHi.
OOBSCHATH BIMSHUE PA3TUYHBIX (aKTO-
POB Ha CKOPOCTh XMMUYECKOW PEaKIHH,
a TaKk)Ke 3HAYCHHE NPUMEHEHHUS KaTallu-
3aTOPOB M MHTHOMTOPOB Ha IPAKTHUKE.
OOBSCHATh BIMSHAE HM3MEHEHUS KOH-
HEHTPAllMH OJHOTO M3 pearnpyromux
BEIIECTB, TEMIIEPATyphl U JaBICHHUS Ha
CMElIeHNE XMMUYECKOTO PAaBHOBECHS

1.4. PactBopsI (5 4)

PactBoprl. /IucnepcHbie cu-
crembl. PactBopbel. ['py0o-
JUCTIEPCHBIE CUCTEMBI (Cyc-
neH3uu u smyiascun). Komno-

UIHBIC  PacTBOpPHI  (30JIH).
Abspo3zonu.
CnocoObl  BBIpaXKEHHSI KOH-

LEHTpAllMK pacTBOpoB. Mo-
JspHAs KOHIIGHTpauus (Mo-
JSIPHOCTH).

ONEKTPONUTBL.  DNEKTPOIIU-
THdeckas gucconuanusa. Cre-
nmeHp gucconuanyu. KoH-
cTaHTa auccomuanuu. Bono-
POAHBIN IOKa3zarenb. Peak-
UM MOHHOTO OOMEHa.
['upponus OpraHUYECKUX
BEIIECTB. [ MAPOIU3 COJIEH.

JlucriepcHbie CUCTEMBI.

CrocoObl  BBIpOXEHHUSI KOHIICH-
Tpaluu PacTBOPOB.
Ilpakmuueckas paboma 1 «lpu-
TOTOBJICHHE PACTBOPOB C 3a/1aH-
HOM MOJIIPHON KOHUEHTPALUEN.
DNEeKTPOJIUTHYECKAs  TUCCOLIHA-
uus. BomopoaHslii mokaszarenb.
Peakuuu nonsoro ooMeHa.
IM'aaponu3 opraHnyeckux M HEOp-
raHU4ecKux coeauHeHui. Jlado-
patopHbie omnbIThiZ2 Onpenene-
HUE€ PEaKIUu Cpeabl YHUBEPCAIb-
HBIM WHAUKaTopoM. 3 [mmponms
coJier

XapakTepHu30BaTh CBOMCTBA PA3JIMUHBIX
BUJIOB JIUCIIEPCHBIX CHCTEM, yKa3bIBaTb
IIPUYMHBl KOATyJsiUU KOJUIOMIOB U
3Ha4YEHHE ITOro sABIeHUA. Pemars 3ana-
Yy Ha HPUTOTOBIEHHUE PacTBOpa OIpe-
JIeIEHHOM MOJISIPHOM KOHIICHTPALUH.
I'oTOBUTH pacTBOpP 3aJaHHON MOJISIPHON
KoHUEeHTpauuu. OOBACHATh, MOYEMY
pacTBOpBI BEILECTB C MOHHOM M KOBa-
JICHTHOW TMOJSPHOM CBSI3bKO TPOBOMASAT
anekTpuyeckuil Tok. Ompenensats pH
cpenbl C IOMOIIBK YHHUBEPCAIBHOTO
uHankaropa. OOBICHATH C TMO3UIUH
TEOPUH AIEKTPOIUTUYECKON JUCCOLMA-
MU CYIIHOCTh XUMHYECKHX peaKlui,
mpoTekaromux B BogHOM cpene. Co-
CTaBJISITh IIOJHBIE M  COKpAIIEHHBIE
MOHHBIE YPAaBHEHUs PEaKIUil, XapakTe-
PHU3YIOIIMX OCHOBHBIE CBOWMCTBA BaX-
HEHIIUX KJIACCOB HEOPTraHWYECKHUX CO-
enuHeHni. OIpenensaTh pPeakuuio cpe-
Ibl pacTBopa coiu B Boje. CocTaBisATh
YPaBHEHHs DPEAKIUM TMIpOJIU3a Opra-
HUYECKUX U HEOPTaHUYECKUX BEIECTB

1.5. DnekTpoxuMudeckue peakuuu (4 9)

DIIEKTPOXUMHUYECKUE
Koppozusa meramioB. Xumu-
Yyeckasi ¥ 3JIEKTPOXUMHUYecKast
KOPPO3HS. DNeKTpoIus3.
DIIEKTpONN3 BOAHBIX PaCTBO-
pOB. DIEKTPOIN3 PACIIIABOB.

XuMHUyeckre WCTOYHHKH TOKa.
Pan craHmapTHBIX 3JIEKTPOIHBIX
MOTEHIINAJIOB.

Koppo3us metaminos u €€ npeny-
MIpeKICHHE.

DNEeKTpOIn3.

OOBACHATP TPUHLHUI PabOTHI rajbBa-
HUYECKOro 3yieMeHTa. OOBACHATH, Kak
YCTPOEH CTaHIAPTHBIA BOAOPOIHBIN
anektpon. Ilonp3oBaTecs psaoM crTaH-
JApTHBIX AJIEKTPOJIHBIX MOTEHIUANIOB.
OTinyaTh XMMHMYECKYK0 KOPPO3HIO OT




OOBACHATD
METAJUTUYECKHAX

AIEKTPOXUMHYECKOU.

MPUHLUIIBI  3AIIUATHI

U3IEIUN OT KOPPO3UHU.
OOBACHATDH, KaKHe MPOLECChl MPOUCXO-
JIAT Ha KaTOJ€ U aHOJIe MPHU JIEKTPOITH-
3€ paciuiaBoB U pacTBOpoB coiieil. Co-
CTaBJISITb CYMMAapHbIE YpaBHEHUS peak-
LA{ SJIEKTPOJIN3a

2. Heopranmueckasi xumus (11 u)

2.1. Metamsbl (6 u)

Meramnbl. CriocoObl  mmomy-
yeHusi MetauioB. Jlerkue u
TsKENble MeTauibl.  Jlerko-
IUIABKUE M TYTOIUIABKHE Me-
Taubl.  MeTaumyeckuease-
MeHTel A- m  b- rpynm.
Menp. [Hunk. Tutan. Xpowm.
Keneszo. Hukens. IInartuna.
CmiaBbl. Jlerupyromue
nobasku. YEpHele MeTain-
napl.  lIBeTHbIE MeTaJLIbI.
Uyryn. Crans. Jlerupo-
BAaHHBIE CTAJIU.

OO0mmas XxapakKTepucTUKa M CI0CO-
OBl MOJTyYeHHs] METAJLIOB.

O030p METAUTMYECKUX DJICMEH-
TOoB A- u b-rpymnm.

Menp. [uuk. Tutan. Xpom. XKe-
J1€30, HUKEIIb, IIaTUHA.

CIuraBel METANIOB.

Okcuabl ¥ TUJIPOKCUIBI MeTaj-
JIOB.

Ipakmuyeckaa paboma 2 «Pe-
IIEHUE HKCIEPUMEHTAIBHBIX 3a-
Iad 1o Teme «MeTaisDy.
demoncTpanuu. OOpasupl Me-
TaJJIOB W WX COCAMHEHWH, CIlIa-
BOB. B3aumojeiicTBrue MeTajioB C
KHUCJIOPOJIOM, KHCJIOTaMH, BOJIOH.
JlokazarenbcTBO  aMpOTEPHOCTH
ATIOMUHMSIT W €ro THAPOKCHUIA.
B3aumonelictBue Menn u keiesa
C KHUCJOpPOJOM; B3aHUMOJACHCTBHUE
MEIM M JKelle3a C KHCIOTaMHu
(cepnas, comnsHas). Ilomyuenue
ruapokcunoB meau (1) u xpoma
(II), oxcuma wmenu. Bsaumo-
JNEHUCTBUE OKCUJOB M THAPOKCH-
JIOB METAJUIOB ¢ Kuciotamu. Jlo-
Ka3aTelbCTBO aM(pOTEPHOCTH CO-
enuHeHuit xpoma (1).

XapakTepu3oBaTh 00IIME CBOWCTBA Me-
TQJUIOB U Pa3bSICHATH HMX HAa OCHOBE
MPEJICTaBJICHU O CTPOCHUH AaTOMOB
METaJIOB, METAJUIMUYECKON CBSI3U U Me-
TAJIMYECKOM  KPUCTAUIMYECKON  pe-
mérke. MiumrocTpupoBars INpuMepamMu
CrocoObl MOJTYYeHHs] METaNIOB. Xapak-
TEpU30BaTh XMUMHYECKUE CBOWCTBA Me-
tamoB |IA—IIA rpynn u amoMuHuA,
COCTaBJISITh COOTBETCTBYIOIIUE ypaBHE-
Hus peakiuif. OObICHATH 0COOCHHOCTH
CTPOCHUSI aTOMOB XUMUUYECKHUX JIEMEH-
TOB b-rpymnmn nepuogndeckoil CHCTEMBbI
. U. MenneneeBa. CocTaBisiTh ypaB-
HEHUS peakiui, XapaKTepHU3yIOIIUX
CBOMCTBA M€Y, IIMHKA, TUTAHA, XPOMa,
xkene3a. IlpenckaseiBaTh  CBOMCTBa
cIuiaBa, 3Hast ero cocrtaB. OOBICHATEH,
KaK HM3MEHSIFOTCSI CBOMCTBa OKCHIOB M
TUAPOKCHUJIOB METAJLJIOB T10 NEPUOAaM U
A-TpynmnaM NepHoaNYecKOr TaOIHIbL.
OOBSCHATH, KaK U3MCHSIFOTCSI CBOMCTBA
OKCHUJIOB U THAPOKCHUJIOB XUMHUYECKOTO
JJIeMEHTa C TIOBBIINICHHEM CTEIEHU
OKUCIIEHUs €ro aTroMa. 3alluChiBaTh B
MOJIEKYJIIPHOM M HMOHHOM BHJE YypaB-
HEHUSI XUMUYECKUX PEAKIUM, XapakTe-
PHU3YIOIIUX KHUCIOTHO-OCHOBHBIE CBOM-
CTBAa OKCHJIOB U THUAPOKCHJIOB METall-
JIOB, a TakXe IKCIEPUMEHTAIBHO J0-
Ka3bIBaTh HAJIM4YME HTHX CBOMCTB. Pac-
[I03HABaTh KAaTHUOHBI COJIEH C IIOMO-
IIbI0 KaUYE€CTBEHHBIX PEaKIUi

2.1. Hemeramisl (5 )

Hemeramnsl. IIpocTeie Bemie-
CTBAa — HEMeTalUlbl. YTJe-
pon. Kpemuuii. Aszor. ®oc-
dop. Kucnopona. Cepa. drop.

Xiop.
Kucaorasle oxcumpl. Kuc-
JOPOACOJEPKAIINE  KUCIIO-

Tel. CepHasg kuciaora. A30T-
Hasg Kkuciota. Bomoponnbie
COEJIMHEHUS] HEMETAJUIOB.

0O630p HemetawtoB. CBoiicTBa U
MPUMEHEHHE BaXXHEHIIUX HeMe-
TaJJIOB.

OO0mas XxapakTepUCTHKa OKCHJIOB
HEMETAJJIOB U  KHUCIOPOICOIEP-
Kamux KAcaoT. OKUCITUTENbHBIC
CBOIWCTBA CEpPHOW M a30THOM KHC-
not. BonxopoaHble coeAMHEHUS
HEMETAaJJIOB.

I'eneTnyeckas CBSI3b HEOpraHUYe

XapakTepu3oBaTh 00IIKME CBOMCTBA He-
METAJIJIOB U Pa3bsCHATh MX Ha OCHOBE
MPEJICTAaBICHU O CTPOCHHH aTroMa.
HaspiBaTh 00jacTé NpUMEHEHHS BaXK-
HEWIINX HEMETAJUIOB. XapaKTepHu30-
BaTh CBOMICTBA BBICUIMX OKCUIOB HEME-
TaVIOB U KHUCIOPOACOAEpKAIIUX KHC-
JIOT, COCTaBIATh YPAaBHEHUS COOTBET-
CTBYIOIIIUX PEAKIHNN U OOBSICHATH MX B
CBETE MNpEJCTaBICHUI 00 OKHCIUTEIb-




[To-

lenermoeckan  ceaie neop-
FANHMCCKMX 7 OPraniyCoxiy
pesgects,

| CKHX B OPrajiif9ecRiy SCImecTe.

| Mpasmmiecyan padoma 3 «Pe-

| usenme IKCUCPINI TATLILIX
| aaans no Texe «Heseranasis,

Jlemoncrpaumn, O0pamis nese-
Cranes,  Mosenn  xpHctamIrde-

L CKHX  PELIBTOR AAsA o Cpadi-

Cra [MoayacHme asviaxa i1 Xwo-

| PONOJOPOJEL,  PACTROPSHIE X W
CROAE, SOKQEITCIBCIBD KHCIOTHO-

| OCHOBHELX CBOfICTR ITHX BeUIECTD, |
Camrmnme yrax w copu b xmcitos |
ONPENETICHIE XHMIME-

.; wx'
| CRHIX CBONCTE UPOANKTOB Cropa-

s Bxuioiozeitcruge ¢ meanso
| KOHICHTPAPOBARKON CCPROA Ki-

CAOTLL,  KONULITTPRpOBARIs0f
| pATBERIICHHONA 210THOH KMCIO TS

| BOCCTRHORATETLEBIY PEAKITHEN 8 1ICK-
TpasnTveckoli acconsanmn. Coctan- |
| IXTL YPABHCHHN Pearuuil, Xapokrepu- -
VI0mEK  OKMCARTeTMIE  CHOMCTN
CCPHORA M A3OTHOA KICAOT, Napakreps-
IOBATL  IOIMEHERRE CROACTE AeTyuns |
BOJOPOAHBIX COSTHHCHHA  HEMCTILION |
150 NCPHOIY B A- TPYTIMAM NCPHOINYE. |
Ccxoit cucremst Sflokasssaty HRaMO-

. CRAAL HOOPTANHYCCKHX H OPTIEHSSCERY |

cocaHennid. COUTmmINT,  YPanieHms |
XUMHMCCKHX  PEakiiil,  OTPOKAOIINY |
DIANMOCERSE HCOPTAHIYECEHY I OpTi- |
| WHHECKMX BCINCCTR, 0GTACHATL WX Ma |
OCHOBE  TCOPIL  NICKTPOTHTHECCKON |
THCCONMALIN 9 TPECTARICHIH 06 |
| OXHETITEALHO-DOCCTAHDRM TR ALHELX

Cnponeccax.  TTpaxmeieck  pacnodsa-
CMATR DENECTES ¢ DOMOLILEO KABECT-

3. Xnmiese o ownann {3 w[

NIMASSCKRR  NIPOMBILICH-
BOCTE.  NIDOHUCCEAN  Texno-
TOFHA, YEpIaR MeTAnAypIny,
Josennan neun. AraoMepas
una, Kecropoasei KOH
pepTep. HEIOTXOINOE NMPOHI-
BOACTHD.

XoMBR 0 [POMBILICHNOCTH,
Hpioonig xnMeueckore  npoi-
ROJNCTES, XHMiko-
TEXNQOTOrSHeCKne Ll sl 2

v

Tainos. ITpoRseoacT®0 MyTVEL |
cTanm,

NPOSMMAULICHNONSG HOXYNCHUR MCx |

| OGHSCHATS HAYSIIE TIPATIIROM Tpa-
[ IB0ACTES N2 NPUMEPS DPOUIBOJACTES
! CCPHON KHCTOTHI

| [epe'nicasTh IPHMUMEL. XIBHUIECKOI0
NPONIBOACTER, HCHOMRSYEMBIC PR 110~
JIVHCHHN YNTYHA

COCTanisTh  ypanmenuy  XHMHEOCKHX

DKOTOTHICCKHA MOMITO- | Xuvia 0 Surry.  Xaomeckan | peasuit, nporexaiomux npR ooavee-
pronr. TIpeaessie J0MyCTH- | TPOMBULTCHHOCTE 1% OKPYVAEAR- | HHH YYTVHA N CTIUTH.
| MBI KOSLCHTPALI 1IAR Cpaaa. | Colimonam, npaman Sesonacnodi  pa-
| Obobmienne  1exut  «Xustne o | Gorel €0 cpeacTsasi GhITopOR XHMHN.
IR (H3RCHATR  NPAYEIK XEMHNECKOTO
Aesoncrpanmn, O0pasubl | JOPRIHCHNR  BOVIYXE.  BOJOUMOS 1
CPEACTB ORITOBON XIMIH, HICT- | TOYR
PYXLMK 00 HX IPHMESHCHIIO
COTTIACOBAHO COITTACOBAHO
TIPOTORON S20CARNHR METOMSECKOTO avecTiTeas appextopa o YMP
OUBIMHCHHA VM ICICH € TecT sty MBOY CORI Ne 3

MBOY COIL N2 3
s, HH. JeAnera or. Manmonexon

o1 o

asgveta 2019 roaa Ne )

EL. Kypuaosa

e, HH. Jlearera or. IMarnosckof
% JLH Kacnaas
28w era 2019 rogs
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