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1.Ilnannpyemble pe3yabTaThl OCBOCHHA YU4eOHOr0 npeaMera XuMus

JInyHoCTHBIE pe3yJIbTaThI

JImaHOCTHBIE pe3ynbTaThl B cepe OTHOIICHUN oOywarommxcs K cede, K CBOEMY 3[0POBBIO, K

MO3HAHUIO ceOsi:

- TOTOBHOCTb U CITOCOOHOCTH 00€CIeYnTh ce0e U CBOMM OJM3KHM JIOCTOHHYIO KH3HB B TIPOIECCE
CaMOCTOATENIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITENBLHOCTH;

-IPUHATHAE M peaju3alys [EHHOCTEeH 370poBOoro M OezomacHOro olpasza XH3HH, OEpexHOE,

OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (hHU3HMUECKOMY U

IICUXOJIOTHYECKOMY 3/10pOBBIO;

- HETIPUATHUE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOJICHUSI aJIKOT0JIsI, HAPKOTHUKOB.

- YBOXXEHHUE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH niepe PoarHOM, ropIocTH 3 CBOM Kpawu,
cBo0 Poauny, mpouuioe u HacTosllee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBakeHHE K
rocy/apCTBEHHBIM CUMBOJIaM (rep0, duiar, THMH);

- BOCIIUTaHHE YBOXKECHUA K KYJIbTYpE, I3bIKaM, TPAAULIHUIM U 00bIUasiM HapOI0B, MPOKUBAIOIINX B
Poccuiickoit @enepanuu.

- TOTOBHOCTh 00YYaroluxcs K KOHCTPYKTUBHOMY  YYacCTHIO B

MPUHITHH pelieHui, 3aTparuBalolUX KX IpaBa W HHTEPECh, B TOM YHCIE B
pa3auuHbIX (opmax OOLIECTBEHHOW CaMOOpPTraHM3aIMK, CaMOYIPaBICHUS, OOIIECTBEHHO
3HAYMMOMU JIEATEITbHOCTH;

- HDaBCTBEHHOE CO3HAHHWE U TOBEJCHHE HAa OCHOBE YCBOEHHUsS OOIIeUeIOBEUECKUX I[EHHOCTEH,
TOJIPAHTHOT'O CO3HAHHS U TOBEJCHUS B MOJUKYJIBTYPHOM MHPE, TOTOBHOCTU U CIIOCOOHOCTH
BECTH JIMAJIOT C APYTUMH JIIOJAbMH, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh O0IIKeE TIeNn
U COTPYIHHUYATH AJIS UX JOCTHUKECHHUS;

- pa3BUTHE KOMIIETEHUUHA COTPYAHMYECTBA CO CBEPCTHUKAMH, JE€TbMH MJIIAJIIET0 BO3pacTa,
B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO TOJIE3HOW, YYEOHO-HCCIIEI0BATEIbCKOM,
MIPOEKTHOM U IPYyTUX BUJAX JIEATEIbHOCTH.

- DKOJIOTHYECKasl KyJlbTypa, OEpeKHOE OTHOIIECHUS K POJHOW 3emiie, MPUPOJHBIM OOTaTcTBamM
Poccun u Mupa;

- HETEpPIIMMOE OTHOLLIEHHUE K IEUCTBUIM, MPUHOCAIIUM BpPE 3KOJIOTHH;

- IPHOOPETEHNE OIbITAa SKOJIOT0O-HANPaBIEHHON e TEbHOCTH;



- OTBETCTBEHHOE OTHOILIEHUE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTI'O MPUHATHUS LIEHHOCTEU
CEMEMHOM KU3HU,

- OCO3HaHHBIA BBIOOP Oyaymied mnpodeccuu Kak IMyTh M CIIOCO0 peain3alid COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

- FOTOBHOCTb 00YYaroIIMXCs K TPYAOBOM MpodeccnoHalbHOM 1eATeIbHOCTH KaK K BO3MOKHOCTH
y4yacTusi B pEHICHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX, OOLICHAIIMOHAIbHBIX
npo0Jem.

MertanpeameTrHblie pe3yJibTaThl

MeranpeameTHele  pe3yiabTaTbl OCBOCHUS OCHOBHOM o0pa3zoBaTeNnbHON

IIPOrpaMMbl NIPEACTABIEHBI TPEMSI IPYIIIaMH YHUBEPCATIbHBIX yueOHbIX neiicteuil (YVY ).

Pezynamusnvie ynusepcanvhuvle yuebHvie Oeticmeusi BBITyCKHUK HAYIUTCS:

- CaMOCTOSITEJIBHO ONPEENATh LEIH, 33/4aBaTh MMapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OTIPEAeNUTh, UTO LIEJb IOCTUTHYTA;

- OLICHUBAaTh BO3MOXKHBIE MOCIEACTBUS JOCTHKEHUS TOCTaBICHHOW LEIH B JIEATEIbHOCTH,
COOCTBEHHOM XHU3HU U )KU3HU OKPYXKAIOLIUX JI0JIeH, OCHOBBIBAsACh HA COOOPAKEHUAX ITUKH U
MOpay;

- cTaBUTh U (GOPMYJIUPOBATh COOCTBEHHBIE 3a/ladyd B O0Opa30BATEIBHOU MACSATEIHHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

- OPraHu30BBIBaTh 3P PEKTUBHBIHI IIONCK PECYPCOB, HEOOXOTUMBIX IS

JOCTUKEHMSI TIOCTaBJICHHOM LIENH;
- COTOCTABJIATH MOJTYYEHHBIN pe3ybTaT AeSITEIbHOCTH C TIOCTABJICHHON 3apaHee LENblo.
TloznasamenvHule yHugepcaivuvie yuebHvle deticmaus BoITyCKHUK

HAy4YUTCA:

- ICKaTh U HaXOJHWTh OOOOIIEHHBIE CIOCOOBI PEIICHHs 3a/ad, B TOM YHCIJE, OCYIIECTBIIATH
pa3BepHYTHI WH(OPMALMOHHBIA MOUCK W CTaBUTh HA €ro OCHOBE HOBBIE (yueOHBIE H
MO03HABaTENIbHbIE) 3a/1a4H;

- UCIIOJIH30BaTh pa3uyHbIE  MOJCIIBHO-CXEMATHYECKHUE CPEJICTBA TS

NpEACTaBJICHUA CYHICCTBCHHBIX CBs3eM M OTHOLHCHI/II>'I, a TaKxXe HpOTHBOpC‘-IHfI,

BBISIBJICHHBIX B I/IH(bOpMaIII/IOHHI)IX HCTOYHHUKAX,



- BBICTPaUBaTh WHAMBHUIYAIbHYIO O00pa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAs OTPAHUUYCHUS CO
CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUYECHUS;

- MECHSTh U YJEPKUBATh Pa3HbIC MO3UIUU B TO3HABATEIILHON JEATEIHHOCTH.
Kommynuxamusnvle ynueepcanohvie yuebHvle deticmaus

BrinmyckHuK Haydures:

- OCYILIECTBIIATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU (Kak
BHYTpU 00pa3oBaTelIbHOI OpraHM3aliu, Tak U 3a €€ IpeaesaMu), ToI0MpaTh MapTHEPOB s
JIEJIOBOM KOMMYHHUKAIIMM MCXO/s U3 COOOpakeHUHN pe3yNbTaTUBHOCTH B3aUMOJICUCTBHUS, a HE

JIMYHBIX CUMIIaTHUH;

- KOOPAMHUPOBATh ¥  BBINOJHATH pPabOTy B  YCIOBHSX pEATbHOTO, BHUPTYAJIBHOTO H
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHUS;

- Pa3BEPHYTO, JIOTHYHO M TOYHO M3J1araTb CBOXO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM aJI€KBATHBIX
(YCTHBIX M MHCbMEHHBIX) A3BIKOBBIX CPEJICTB.

IIpeamerHsble pe3yabTarbl BeiyCKHHUK

HAy4YUTCS:

— pacKphIBaTh HAa MpUMeEpax poJib XUMHUU B (POPMUPOBAHUM COBPEMEHHON HayYHON KapTHHbI
MHpa U B IPAKTUYECKOM AEATENBHOCTH YEJIOBEKA, B3aUMOCBS3b MEKy XMMHUEHN U IPYTUMHU
€CTECTBEHHBIMU HAyKaMU;

— WJUTFOCTPUPOBATH HAa INpUMEpax CTAaHOBJIICHHE W JBOJIOLMIO OPraHWYECKOM XMMHH Kak
HayK{ Ha Pa3Iu4HbIX UCTOPUYECKUX JTallaxX €€ pa3BUTHUS;

- YCTaHABIUBATh IPUYMHHO-CJICACTBEHHBIE CBS3U MEXIY CTPOCHUEM aTOMOB XMMHUYECKUX
JJIEMEHTOB W IEPUOJMYECKMM H3MEHEHUEM CBOWCTB XMMHYECKHUX JJIEMEHTOB M HX
COCIMHEHUI B COOTBETCTBUU C MOJOKECHUEM XMMHYECKUX JIEMEHTOB B IEPUOANYECKON
CUCTEME;

- aHAJIM3UPOBATh COCTAB, CTPOCHUE U CBOMCTBA BEIIECTB, IIPUMEHSS MTOJIOKEHUS OCHOBHBIX
XUMHUYECKUX TEOpUH: XMMHUYECKOTO CTPOEHHMSI OpPraHWYECKUX COoequHeHuid A.M.
byrnepoBa, cTpoeHHs aromMa, XMMHYECKOW CBSA3HM, JJIEKTPOJUTHYECKOW JAUCCOLMALINHN
KHUCJIOT U OCHOBAaHHM; YCTAHABJIMBAThH IPUYNHHO-CIICCTBEHHBIE CBSI3U MEXK Y CBOMCTBAMU

BCIICCTBA U €T0 COCTAaBOM U CTPOCHHUEM;



IIPUMEHATH IIPABWJIA CUCTEMATUYECKOM MEXIYHAPOAHOW HOMEHKIATYphl KaK CpEIcTBa
pasIuyueHus U UASHTU(UKAIIUN BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

COCTaBJISITh MOJIEKYJISIPHBIC U CTPYKTYPHBIC (hOPMYJIbI HEOPTaHUUYECKUX U OPTaHHMYECKUX
BEIIECTB KaK HOCUTEICH HWH(OpMalMu O CTPOSCHUU BEIIECTBA, €r0 CBOWCTBAX W
MIPUHAJUICKHOCTH K OIPEIETICHHOMY KJIACCY COCTMHEHU;

OOBSICHAT, TPUPOAY M CIOCOObI 00pa3oBaHMsS XHMHUYECKOH CBSI3U: KOBAJCHTHOM
(moJsIpHO#, HEMOJISIPHOM ), HOHHOM, METAJNTMYECKOM, BOJIOPOTHOM — C LEJIBbIO ONIPEACIICHUS
XAMHUYECKOH aKTHBHOCTH BEILIECTB;

XapaKTEepPU30BaTh (PU3NUECKHE CBOMCTBA HEOPTAaHMYECKHUX M OPTraHUYECKHUX BEIIECTB H
yCTaHaBJII/IBaTI) 3aBUCUMOCTH (1)I/I3I/I‘I€CKI/IX CBOﬁCTB BCIICCTB OT THUIIA KpHCTaJIJII/I‘ICCKOﬁ
peHICTKI/I; — xapaKTemeBaTb SaKOHOMepHOCTI/I B U3MCHCHHU XHUMHNUCCKUX CBOfICTB
MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAUHEHUH, BBICIIIUX OKCHUIOB U THIPOKCHUIOB;
MPUBOJUTH MPUMEPbl XUMHUECKUX PEAKIMi, PACKPHIBAIOIINX XapaKTEPHBIE XUMHYCCKUE
CBOﬁCTBa HGOpFaHI/ILIGCKI/IX 158 OpFaHquCKHX BCIICCTB I/I3y‘~IGHHI)IX KJIaCCOB C ILICJIBKO UX
I/I[[GHTI/I(bI/IKaIII/II/I n 06"I>$ICHCHI/I$I O6HaCTI/I HpI/IMeHCHI/ISI;

OHpG[[GJIHTB MECXaHU3M peaKHI/II/I B 3aBUCHUMOCTH OT yCJ'IOBI/Iﬁ HpOBeI[eHI/Iﬂ peaKHI/II/I nu
MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKaHUsT XMMUYECKMX pEaKIUid Ha OCHOBE THIA
XUMHUYECKOM CBSA3U U aKTUBHOCTU PEAreHTOB;

yCTaHABIMBATh 3aBUCUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COENMHEHUH OT
xapaKTepa B3aMUMHOI'O BIJIIMAHHUA aTOMOB B MOHGKYJ'IaX C LICJIbHO HpOFHO3I/IpOBaHI/I$I
MPOYKTOB PEAKIINH;

yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMUUYECKOW PEAKIIMU U CMEILEHUS XUMHUYECKOTO
paBHOBECHsI OT Pa3iM4YHBIX (AKTOPOB C IENbIO OMPENEICHUS ONTHUMAIBHBIX YCIOBUMN
HpOTeKaHI/ISI XUMHUYCCKUX HpOHeCCOB;

yCTaHaBJ'II/IBaTI) FeHeTI/ILIeCKYIO CBsI3b Me>1<)1y Kj1accaMu HeOPFaHI/I‘—IeCKI/IX nu OpFaHI/IquKI/IX
BCIIICCTB OIS O6OCHOBaHI/I$I HpI/IHHHHHaJIBHOfI BO3MOXHOCTH HOJ'Iy‘IeHI/ISI HeOPFaHI/I‘—IeCKI/IX
Y OPTaHUYECKUX COCIMHEHMM 3aJaHHOTO COCTAaBa U CTPOCHUS;

MOAOUpPaTh PEareHThl, YCIOBUS U ONPEACNATh MPOIAYKTHl PEAKIHH, MO3BOISIONINX
peanu3oBaTh Ja0OpPATOPHBIE W TIPOMBIIIUICHHBIE CHOCOOBI TMOJYyYEHUS] BaKHEHIIIHMX

HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB,



- ONPELENATh XapaKkTep Cpelpl B pe3yJbTaTe THAPOJIN3a HEOPTAHUUECKUX U OPraHUYECKUX
BELIECTB U IPUBOJUTH NIPUMEPBI THIPOJIN3a BEILECTB B IIOBCEAHEBHON JKM3HHU YEJIOBEKA,
OMOJIOrNYECKUX OOMEHHBIX MPOLECCAX U MIPOMBIIIICHHOCTH;

- IIPUBOJIUTL IPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI B  NPUPOJE,
IIPOU3BOJCTBEHHBIX IIPOLIECCAX U KU3HEAEATEIBHOCTH OPraHU3MOB;

- 000CHOBBIBATh MPAKTHYECKOE MCIIOJIb30BAaHIE HEOPTaHMUECKUX U OPTaHUYECKHX BEIECTB
Y MX peakUuil B IPOMBIIUIEHHOCTH U OBITY;

— BBIIIOJIHATD XHUMHYCSCKHI OKCIICPUMCHT I10 pacrio3HaBaHHuio u
IMOJIYYCHHUTIO

HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB, OTHOCSIIUXCS K PA3IMYHBIM KJIACCaM COCIMHEHUH, B
COOTBETCTBUU C IMpaBWJIaMU U MpUeMaMH 0e30MacHOi padOThl ¢ XMMHYECKUMHU BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

— MIPOBOIMTH PACYETHI HA OCHOBE XUMHUYECKUX (DOPMYII M YPABHCHHI PEAKIIHI: HAXOXKICHHE
MOJIEKYJISIPHOM ()OPMYIIBI OPraHMYECKOTO BEIIECTBA 110 €70 TNIOTHOCTH U MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, WIM MO MPOIYKTaM CTOPaHUs; pacueThl MacCOBOU
707U (Macchl) XMMUUYECKOTO COEIMHEHUSI B CMECH; pacdyeThl Macchl (00beMa, KOIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OHO M3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH ),
pacueTsl MaccoBOW WM OOBEMHOW JOJM BBIXOJA MPOJIYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOJKHOT'O; pacyeThl TEIUIOBOTO A(deKTa peakinu; pacueTbl OOBEMHBIX OTHOIICHHUI
ra3oB NP XUMHUYECKUX PEAKIUsIX; pacdeThl Macchl (00beMa, KOJIMYECTBAa BEIIECTBA)
MPOJAYKTa PEaKUWH, €CIM OAHO W3 BEIIECTB JAaHO B BHUJAE PacTBOpa C OMNPEIEICHHOU
MAacCOBOM J0JI€il paCTBOPEHHOTO BEIIECTBA;

— UCIIOJIb30BAaTh METOJbl HAy4YHOTO TIO3HAHMs: aHalu3, CHUHTE3, MOJEIMPOBAHUE
XUMHUYECKUX MPOIIECCOB U SIBJICHUH — IPH pelIeHnH y4eOHO-UCCIe10BaTeNbCKUX 3a/1a4 110
W3YYEHHUIO CBOWCTB, CIIOCOOOB MOMYyYEHHUS M pACHO3HABaHUS OPTaHUYECKUX BEIIECTB;
BIIQJIETh TIpaBUJIaMU OE€30I1aCHOTO OOpalieHus] C €AKWMH, TOPIOYMMH U TOKCHUYHBIMHU
BEIIIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;

— OCYIIECTBJISTh TOUCK XUMHUYECKONW HWH(OOpPMAIMU TIO0 Ha3BaHUSM, HJCHTH(]HUKATOpaM,

CTPYKTYpPHBIM (hOpMYyJIaM BELIECTB;



— KPUTUYECKH  OLEHMBaTb W  HMHTEPIPETUPOBATh  XUMHUECKYI0  HH(OPMALHUIO,
COZIepIKalyocsi B COOOIIEHHUAX CPEICTB MaccoBod MH(popmanuu, pecypcax MHTepHera,
HAYYHOITOMYJISIPHBIX CTaThsIX C TOYKM 3PEHHS ECTECTBEHHO-HAYYHOH KOPPEKTHOCTH B
LEJISAX BBISIBICHUS OIIMOOYHBIX CY>KACHUHN U (hOpMUpOBaHHS COOCTBEHHOM MO3UIIHH;

— yCTaHABJIMBATh B3aHMMOCBSI3U MEXAY (pakTaMu U TEOpHel, MPUUMHON U CIEJCTBUEM IPH
aHanM3e MpOoOJEMHBIX CHUTyallMid W OOOCHOBAaHMM NMPUHUMAEMBIX PEUICHUI Ha OCHOBE
XMMHYECKUX 3HAHUIA;

- IPEACTABIATh MYTH PEUICHUS NIOOAIBHBIX MPOOJIEM, CTOSIIHUX Iepe]] YeTOBEYECTBOM, H
NEPCIEKTUBHBIX HANPABICHUN pa3BUTUS XUMHUYECKUX TEXHOJOTHH, B TOM 4YHCIE
TEXHOJIOTUH  COBPEMEHHBIX  MAaTepHaiOB C  pa3IMYHOW  (YHKIMOHAIBHOCTHIO,
BO300HOBIISIEMBIX MCTOYHHKOB CHIPBS, MEPEPaO0OTKH W YTHIM3ALKUU TPOMBIIIICHHBIX U
OBITOBBIX OTXOJIOB.

BrimyckHuK Ha yriryOJIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUTHCS:

- (bOopMyIHpOBaTh ILENb HWCCIECIOBAaHMS, BBIIBHIaTh W IPOBEPATh OSKCIHEPHUMEHTAIBHO
THIIOTE3bl O XMMUYECKUX CBOWCTBAaX BEUIECTB Ha OCHOBE MX COCTaBa M CTPOCHHUS, UX
CIOCOOHOCTH BCTYNAaTh B XMMHUYECKHE PEAKIMH, O XapakTepe W MPOAYKTaX pa3IHMIHBIX
XUMUYECKHX pPEaKLIMH; — CaMOCTOSTENbHO IJIAHUPOBAaTh M MPOBOJUTH XHUMHYECKUE
HKCHEPUMEHTbl C COOJIIOJIEHMEeM TMpaBuil Oe3omacHOW paboThl C BelIeCTBaMH U
1a00paTOPHBIM 000PYI0BAaHUEM;

- WHTEPIPETHPOBATh JIaHHBIE O COCTaBE W CTPOCHHH BEIIECTB, MOJTYYEHHBIC C TTOMOIIBIO
COBPEMEHHBIX (PH3UKO-XUMHUYECKUX METOJIOB;

- ONMCBHIBATH  COCTOSIHME  DJEKTPOHAa B aTOME€ Ha  OCHOBE  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPECTABICHUI O CTPOCHUH aToMa J1JIsl OOBSICHEHUS pe3yIbTaTOB
CTIEKTPAIEHOTO aHAJIN3a BEIIECTB;

- XapaKTepu30BaTh POJIb  a30TOCOJACPKAIINX  TEeTePOIUKIMYECKUX COSAWHEHWH U
HYKJIEMHOBBIX KUCIIOT KaK BOKHEUIITHX OMOIOTUYECKN aKTHBHBIX BEIICCTB;

- MPOTHO3UPOBATh  BO3MOXKHOCTh  MPOTCKAHHUS  OKUCIUTEIFHO-BOCCTAHOBHUTEIBHBIX

peaKLIHfI, JIC)KAaUX B OCHOBC NPUPOJAHBIX U MMPOU3BOJCTBCHHLIX IMTPOLIECCOB.



2.Conep:xanne nporpammbl OcHoBbI oprannyeckoii xumum (10 kiacc)

(npaxmuueckas uacms (1ad6opamopHsie padomsvl, ONLIMbL U OEMOHCHMPAUUL) YUEOHO20
cooepiicanusn npeomema yCuiena MamepuaibHo-mexnuyeckou oazou yenmpa «Touka
POCMay, UCNONb3IYEMO20 0I5 Peanu3ayuu 00pa3o6amebHblX NPOZPAMM 6 PAMKaAX
npenooaganus Xumuu)
[losiBeHne u pa3BUTHE OPTraHUYECKON XUMUH Kak Hayku. [Ipeaqmer opranndeckoi XuMun.
MecTto ¥ 3Ha4Y€HHME OPraHMYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK. B3aumocBsa3b
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB. XMMUYECKOE CTPOCHHUE KaK IOPNOK COCAUHEHUS
aTOMOB B MOJIEKYJIE COIJIaCHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUH XUMHUYECKOTO
CTpPOEHHMSI OpraHHyecKux coenuHeHuid A.M. ByrnepoBa. YIiepoIHbIl CKeleT OpraHMYEcKOin
MoJieKyJbl. KpaTHOCTh XMMUYECKOW CBSI3U. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO
cTpoeHust Mosekyia. M3omepust u usomepsl. [lonstue o QpyHkunonanbHoM rpymnne. [IpuHIMIBI
KJaccu(UKalUy OPraHUYeCKUX COEeTUHEHUH. MexayHapoaHas HOMEHKIATypa M IPUHIUIBI
oOpa3oBaHUsl Ha3BaHMM opraHuueckux coenuHeHni. Kraccupukanms u  ocobeHHOCTH

OpTraHUYCCKUX peaKuHﬁ. PeaKI_[I/IOHHI)Ie LICHTPEIL. HepBOHa'-IaJ'IBHI)Ie IIOHATHUA O TUIIaX U



MEXaHU3MaX OpraHUYEeCKUX peakuui. ['OMOJIMTUYECKMHM U TETEpOJIMTUYECKUM pa3phiB
KOBAJICHTHON XMMHYECKOU CBsI3H. CBOOOTHOPAIMKAIBHBIA M MOHHBIM MEXaHU3MbI PEAKIIHH.

[TonsiTe o HykIIeoduie u ekTpodue.

Ankanpl. ODJIEKTPOHHOE M  IIPOCTPAHCTBEHHOE CTPOCHHE  MOJIEKYJIBI  METaHa.
sp3rubpuauszanus opobutasell aroMoB yriaepona. ['omonormueckuil psa u obmas dopmyna
ankaHoB. CucremMarudeckas HOMEHKIIATYpa allKaHOB U paaukanoB. M3omepus yriepogHoro
ckenera. Ou3nyecKkue CBONCTBA alKaHOB. 3aKOHOMEPHOCTH M3MEHEHHUs (PU3UYECKUX CBOMCTB.
XMMHYECKHE CBOMCTBA AJIKAHOB: TaJIOTEHUPOBAHUE, IETUAPUPOBAHNE, TEPMUUYECKOE PA3JIOKEHHE,
KPEKUHT KaK CIOCOOBI MOIYYEHUS! BAKHEWIINX COCTUHEHUH B OPraHUYecKoM cuHTe3e. ['openune
QJIKAHOB KaK OJJMH U3 OCHOBHBIX HCTOYHHMKOB TEIJIa B IPOMBILUIEHHOCTH U ObITY. M30Mepu3anus
KaK CI10co0 MOIy4eHHs] BBICOKOCOPTHOIO OeH3MHA. MeXaHU3M peakluu CBOOOTHOPAIMKaIbHOTO
3amemieHus. Ilomydenme ankanoB. Peaxkuus Bropua. Haxoxknenue B npupone u

MMPUMCHCHUCAJIKAHOB.

[Muknoankanel. CTpoeHHE MOJISKYIT UKJIOANIKaHOB. O01mas (hopMyIa MUKIOATKAHOB.

Homenxknarypa nukinoankanoB. M3oMepHs IMKIIOAIKAHOB: YIJIEPOIHOTO CKeJleTa, MEXKKIaccoBas,
MpocTpaHCTBeHHAs (1uc-TpaHc-uzomepusi). Crnenuduka CBONCTB IUKIOAIKAHOB C MajbIM

PasMEpOM IUKIIA. PeaKHI/II/I MPUCOCANHCHUSA U PAANKAJIBHOI'0 3aMCIICHUA.

AnkeHpl. OJIEKTPOHHOE U  IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl  JTHUJICHA.
sp2rudpuauszanus opOUTanell aToOMOB yriiepoja. - U -cBsi3u. ['omosiornyeckuil psa U oOuas
dopmyna ankeHoB. HomeHkiaTypa ankeHOB. M3oMmepusi ajKeHOB: YIJIEPOJHOTO CKeleTa,
MOJIO’KEHUSI KPaTHOW CBSA3H, MPOCTPAHCTBEHHA (LIUCTPAHC-U30MEPHS), MEKKIIACCOBAs.
®dusnyeckue CBOMCTBA aJIKEHOB. Peakumu dJIeKTpOPUIBLHOTO MPUCOSAMHEHUS KaK CIoco0
NOoJy4YeHUs: (PYHKIIMOHAIBHBIX MPOM3BOJIHBIX YrieBoaopoJoB. IIpaBuimo MapkoBHUKOBa, €ro
AIIEKTPOHHOE oOOocHOBaHue. Peakiuu okucineHuss U nonuMmepuszanuu. [lomudTHieH Kak
KPYITHOTOHHAXHBIA MPOAYKT XUMHUYECKOro NMpou3BojAcTBa. [IpoMblnieHHbIe U J1abopaTOpHbIE

CIIOCOOBI MOJIYUYCHUA aJIKCHOB. HpaBI/IHO 3a171ueBa. HpI/IMeHCHI/IC AJIKCHOB.

Anxaauensl. Knaccudukanusi ankaueHOB IO B3aHMHOMY pPacCIOJIOKEHUIO KpPaTHBIX
cBsizeil B Mojekyiae. OCOOCHHOCTH 3JIEKTPOHHOITO U MPOCTPAHCTBEHHOI'O CTPOEHUS

comnpspkeHHbIXamKaaueHoB. OOmas ¢opmyna ankaaueHoB. HomeHkmaTtypa W H30Mepus



ankaaueHoB. PU3NYECKUE CBOMCTBA AJIKAJNEHOB. XMMHUUYECKHUE CBOMCTBA AJIKQJUEHOB: PEAKLUU
MIPUCOCIUHEHHMS (THAPUPOBAHKE, TAIOTCHUPOBAHKE),ropeHus 1 nosmmepusanuu. Brian C.B.

JlebeneBa B TIONIydYeHHE CHHTETHYECKOTO Kaydyka. Bynkanuzanms kaydyka. Pe3uHa.
MHoroo0pa3ue BHIOB CHHTETHUYECKUX KaydyKOB, UX CBoOilcTBa M mnpumeHeHue. [lomyuenue

AJIKaIHUCHOB.

ANKHUHBI. DJNEKTPOHHOE U TMPOCTPAHCTBCHHOE CTPOCHHE MOJEKYJBI alleTHICHA.
sprubpunuzanus opoOurtaneii aToMoB yriepoga. l'omonormdeckuii psig u obmas dopmyna
ankuHOB. Homenknatypa. M3omepwusi: yriaepoIHOro CKeJera, IOJIOKEHUS KPaTHOW CBSI3H,
Me)KKaccoBas. PU3NUYECKUE CBOMCTBA QJIKMHOB. XHMMHUYECKHE CBOMCTBA QJIKWHOB: PEAKLIIHH
MPUCOSAMHCHUS KaK CIOCO0 MOIYYCHHS TIOJTUMEPOB U APYTUX TOJE3HBIX MPOIYKTOB. Peakmum
3aMmelneHus. ['opeHne aneTuieHa Kak ICTOYHUK BBICOKOTEMIIEPATypPHOTO TUIAMEHH TSl CBAPKU U
pe3ku MetauioB. [lonydeHue aneTruieHa MIpoIM30M MeTaHa ¥ KapOUIHBIM METOOM.

HpI/IMeHeHI/IC allCTHUJICHA.

Apenbl. Ucropus oTkpbiTusi OeH301a. CoBpeMeHHbIE MPEACTaBICHUS 00 3JIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpOoeHHH OeH30u1a. M3omMepus 1 HOMEeHKIaTypa ToMoJioroB 6ensona. Oomas
dopmyna apeHoB. Dusznyeckue cBoicTBa OeH307a. XMMHUYECKHE CBOHCTBA OCH30JA: PEAKIUH
ANEKTPOPUIBHOTO 3aMelleHuss (HUTPOBAaHME, TaJOTCHUPOBAHHE) KaK CIOCO0 TOTydYeHHs
XUMHYECKHX CPEJICTB 3alllUThI pAaCTEHHI; TprUcoeInHeHus (THIpUPOBaHIE, TAJIOT€HUPOBAHKE) KaK
JI0Ka3aTeNbCTBO HEMPENENbHOI0 Xapakrepa OeHzona. Peakmus ropenus. [lomyuenue Gensona.
Oco0eHHOCTH XMMHUYECKHUX CBOMCTB TONIyoJa. B3auMHOe BIUSHUE aTOMOB B MOJIEKYJIE TOIYOIa.

Opuenrannonubsle 3QpeKxTrl 3amectuteneil. [IpuMmenenne romonoroBoeH3oia.

Cnuptsl. Knaccuduxanusi, HomeHkiatypa cnuprToB. ['omMonornueckuil psjn u oomias
dbopMyna npeaenbHbIX OAHOATOMHBIX cUpTOB. M3omepus. @uznueckrue cBOMCTBA MpeAeIbHbIX
OJTHOATOMHBIX CIUPTOB. BogopoaHas cBA3b MEXy MOJIEKYJaMH U €€ BIUSHHE Ha (U3NYECKue
CBOMCTBAa CHHUPTOB. XHMHYECKHE CBOWCTBA: B3aWMOJCHCTBHE C HATpUEM Kak CIoco0
YCTAHOBJICHUS] HAJUYMsI TUAPOKCOTPYIIBI, C TaJOT€HOBOJAOPOJAaMHU KaK CIoco0 MOJIy4eHHUS
pacTBOpHUTENEH, BHYTPH- U MEXKMOJIEKYJISIpHAs Jeruaparanns. Peakuus ropeHus: CIUPTHI Kak
torunBo. [lonydyeHnue sTanona: peakius OpoxKeHHs TIIIOKO3bL, THApaTanus 3TuiaeHa. [Ipumenenue

MeTaHoa u TaHona. Guznoorndaeckoe IeicTBIE METaHoda M ATaHOoJa Ha OpraHu3M 4YC€JI0BCKa.



OTHICHIIIMKOJIbL W TIIMOCPUH KaK MPCACTAaBUTCIN TMPCACIbHBIX MHOT'OATOMHBIX CIIUPTOB.
KauecTBennas p€akuusda Ha MHOIOATOMHBIC CIIMPTBI UM €€ IIPHMCEHCHUC [JIA PpacCllO3HABaHHUA
TrimnepruHa B COCTaBE KOCMETHMYCCKHUX CPEACTB. HpaKTI/I‘IeCKOC IPUMCHCHUC DSTUIICHTIIMKOJIA

WTIMLEPUHA.

®enon. Ctpoenne MosieKyibl ¢eHona. B3anMHoe BiMsHUE aTOMOB B MoJieKyle (eHola.
Ouznyeckue cBoiicTBa (heHosa. XUMHUYECKHE CBOWCTBA (pEakiMHU C HATPUEM, THIPOKCHIIOM

Hatpusi, opomom). [Tonyuenue dpenona. [Ipumenenne penoa.

Anpaerunsl u ketonsl. Kitaccudukanus anpaeruoB 1 kKeToHOB. CTpOCHHE MPeIeTbHBIX
aIbACTUIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE KaPOOHUIILHOM TPYIIIHIL.
['omonoruyeckuit psia, odmas GopMmyiia, HOMEHKIATYpa U U30MEPHUS MPEEIbHBIX aJIbJETU/IOB.
®u3nyecKkue CBOMCTBA IMPEACIbHBIX aNBJICTUI0B. XUMHYECKHE CBOMCTBA IPEACIIbHBIX
QIBJICTUIOB: THAPUPOBAHWE; KAUECTBEHHBIC PEaKIMM Ha KApOOHWIBHYIO TIpynny (peaxius
«cepeOpsHOro 3epKayiay, B3auMojaecTBue ¢ ruapokcuaoM menu (II)) m mx nmpuMeHeHue s
OOHAapy)XCHHSI TPENEIbHBIX aJbJICTUIOB B IPOMBIIUICHHBIX CTOYHBIX Bojaax. llomyudeHue
MpEeACIbHBIX aJbJACTUIOB: OKUCIICHHE CIUPTOB, TMiapaTainus areTwieHa (peakiust Kydeposa).
TokcnuHoCTh anmpaeruyioB. lIpuMenenuwe dopmanpaeruga W aneTanbJeruaa. AIICTOH Kak
MpeACTaBUTENh KETOHOB. CTpoeHue MOoJeKynbl anetoHa. OCOOEHHOCTH PEaKIMU OKHCICHUS
anerona. [[pumenenueareTona.

KapOGonossie kucnoTsl. Knaccudukaius 1 HOMEHKIIaTypa KapOOHOBBIX KUCIOT. CTpoeHHEe
MpeIeTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHUE
KapOOKCUIBHOM rpyniibl. ['oMonorudeckuii psia U 061mas Gopmysia npeaeabHbIX 0JJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. DU3MYECKre CBOMCTBA MPEACIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XUMHYEeCKUE CBOMCTBA MPEEIbHBIX OJIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT (peakluu ¢ MeTajllaMu
OCHOBHBIMH OKCHJIaMH, OCHOBAaHHUSIMA U COJSIMHU)KAK TIOJTBEPKICHUE CXOJICTBA C
HEOPTraHWYECKUMH KHUCJIOTaMu. Peakiust stepudukanmum u ee  o0paTUMOCTh. BrmsHue
3aMecTUTEeNe B YIJTIEBOJOPOJAHOM paJuKalle Ha CUIy KapOOHOBBIX KHCIOT. OcoOGeHHOCTH
XUMHUYECKUX CBOWCTB MYpPaBbUHON KHUCIOTHL. [lojydeHme mpeaenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT: OKHCJICHHE alKaHOB, AQlKCHOB, MEPBHUYHBIX CIUPTOB, albICTHUIOB.
Baxneiimue npeactaBuTeny KapOOHOBBIX KUCIOT: MypaBbHHAs, YKCyCHas 1 OeH30iHas1. Briciie

npeaAciabHBIC U HCIPEACIBbHBIC Kap6OHOBI)Ie KUCIIOTHL. OnTryeckas HN30MCEpHs. ACI/IMMeTpI/I'-IeCKI/Iﬁ



aToMm yriepona. Ilpumenenne kapOOHOBBIX KHUCIOT. CrnoxkHble 3¢upsl u xupbl. CTpoeHHe U
HOMEHKJIaTypa CIOXHBIX 3QupoB. MexkiaccoBas H30Mepusi ¢ KapOOHOBBIMU KHCJIOTaMH.
CrniocoObl mosryueHusi cnokHbIX 3gupoB. OO6patuMocTh peakiuu sTepudukanuu. [Ipumenenue

CJIO’KHBIX 3(pUPOB B MUILEBON U Map(PrOMEpHON POMBIIIICHHOCTH.

JXKups! kak cinoxHbIe 3(PUPHI TTUIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTuTenbHbie U
JKUBOTHBIE XUPBI, UX cocTaB. PU3NYECKUE CBOMCTBA KUPOB. XMMUYECKUE CBOMCTBA KUPOB:
THJIpUPOBAHUE, OKUCIIEHHE. ['Maposin3 WM OMBUIEHHE XHPOB KakK CIIOCOO MPOMBIIUIEHHOTO
IIOJIyYEHUS COJIEH BBICIIMX KapOOHOBBIX KUCIOT. [Ipumenenue xupoB. Mblid Kak COJIM BBICIINX

Kap6OHOBBIX KHCJIOT. MOIOHII/IC CBOMCTBaMBbLIA.

Yrnesoabl. Kitaccudukanus yrieBoqo. @U3ndecKue CBONCTBA M HAX0XKICHUE YTIIEBO/IOB
B npupoje. ['moKko3a Kak anbaeruJocnupT. XUMHUUECKHE CBOMCTBA TIIOKO3BI: allMIUPOBaHUE,
ANKWIMPOBAHKE, CIUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHUE.
3KCHepI/IM€HTaHBHBI€ JOKa3aTeJIbCTBAa HaAJIUYHUA aHLI[eFHI[HOﬁ " CIIMPTOBBIX T'PYIIIl B I'TFOKO3C.
[Tomyuenue riaroko3bl. OpykTo3a Kak “3oMep IoKo3bl. Pubo3a u nesokcupubdosa. Baxueitmme
nucaxapuibl (caxaposa, 1akTo3a, MalbT0o3a), UX CTPOCHHUE U (PU3MYecKue cCBOMCTBa. ['maponu3
caxapo3bl, JAKTO3bl, MaibTO3bl. Kpaxmanm ¥ M[eIoio3a Kak OHOJOTHYECKHE ITOJIMMEPHI.
XUMHYecKHe CBOMCTBA KpaxMana (THAPONN3, KaueCTBEHHAs peakius ¢ HOIOM Ha KpaxMmai U ee
NpUMEHEeHUEe Al OOHApy)KEeHHsS Kpaxmala B MPOAYKTaX MUTaHUS). XUMHUYECKHE CBONCTBA
LEJUTIONO03bL: TUIPOIN3, 00pa3oBaHue CIOXKHBIX 3(upoB. [IpumeHenne u Ouosornyeckas poiib
yrieBooB. OKUCIEHUE YTIE€BOAOB — UCTOUHUK SHEPTUU KUBBIX OPTaHU3MOB.

[TonsiTne 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha TMpPUMEpe aleTaTHOrO  BOJIOKHA.
Nnentudukamuss OpraHUYECKUX CcoeAMHEHHW. ['‘eHeTmyeckas CBsA3b MEXKIY KIlaccaMu

OPraHUYECKUX COCTUHECHUM.

Awmunsbl. [lepBuuHble, BTOpUYHBIC, TpeTUYHBIC aMUHbBI. Kitaccudukamnuss aMUHOB TIO THUITY
YIJIEBOAOPOJHOTO  pajuKaia MW YUCIYy aMHUHOTPYIII B  MOJIEKYJE. OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MpeAEIbHBIX aMUHOB. Du3nyeckue cBOCTBa aMMHOB. AMUHBI KaK
OpPraHMYEeCKHE OCHOBAHUA: PEAKUHMH C BOJOW, KHCIOTaMH. Peakiusa ropeHus. AHWIMH Kak
MPEACTaBUTENh apoOMaTHIYeCKuX aMuHOB. CTpoenune anwnuHa. [I[puauHbl 0ci1a0aeHNsT OCHOBHBIX

CBOICTB aHHUJIMHA B CpaBHCHHHU C aMHUHAMU MPCACIILHOTO psaa. XHMHYECKHE CBOMCTBA aHUJIMHA:



B3aUMOJICIICTBHE C KHUCJIOTaMH, OpOMHOW BOmOH, okuciaeHue. IlosyueHne amMHHOB
AIKWIMPOBAaHUEM aMMMAKa U BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJI€BOIOPOAOB. Peakius
3unuHa. [IpuMeHeHre aMHUHOB B (papMalleBTUYECKON MPOMBIIIIIEHHOCTH. AHWIMH KaK ChIpbe IS

IMPOU3BOJACTBA aHUJIMHOBBIX KpaCHTeHeﬁ. CuHTE3b HA OCHOBCAHMIIMHA.

AmunHokucnotsl M Oenku. CoctaB M HOMeHKiIaTypa. CTpoeHHe aMHUHOKHCIOT.
I'omonoruyeckuii psig NPEACNbHBIX aMHHOKHUCIOT. [3omepus MpenesbHbIX aMHHOKHUCIIOT.
dusnueckue CBOWCTBA INPEAETbHBIX AMHUHOKHCIOT. AMHHOKUCIOTBI Kak aM(OTepHbIe
opranuueckue coeguHeHus. Cunre3 nentunos. llemtunHas cBsA3b. buosnornueckoe 3HaueHue
0. aMUHOKHCIOT. O0MacTi NMPUMEHEHUs] aMHHOKHUCIIOT. benku kak mpupojHble OHOMOIMMEpHI.
CoctaB u crtpoeHue 6enkoB. OCHOBHbIE AMHUHOKHCIOTBHI, OOpasyrouiue Oeslkh. XUMHYECKue
CBOMCTBa OEJKOB: TMAPOIU3, JAEHATYpalus, KaueCTBEHHbIE (L[BETHbIC) peaklUM Ha OEJKH.
[IpeBpamenust OenkoB MUK B opraHusMme. buonormueckue GyHkiumu OenkoB. JlocTmxeHHs B
U3y4eHHM CTPOCHHUS M CHHTE3a OelKOB. A30TcojepiKalllie IeTepOLUKIMYECKUEe COCTUHEHHUS.
[Tuppost ¥ IUPUANH: HIEKTPOHHOE CTPOCHUE, APOMATUYECKUI XapaKTep, pa3InyKe B IPOSBICHUN
OCHOBHBIX CBOWCTB. HykieMHOBBIE KHCIOTBI: cOCTaB U cTpoeHue. CTpoeHHe HYKIEOTHU]IOB.
CocraB nHyknenHoBbIx kuciot (JJHK, PHK). Ponb HykIeMHOBBIX KHCIOT B KU3HEAEATEIHOCTH
Oprau3MoB. BricokoMmoseKyisipHble coequHeHUsl. OCHOBHBIE MOHATHS BBICOKOMOJIEKYIISPHBIX

COE€IUHECHMI: MOHOMED, MOJIUMEP, CTPYKTYPHOC 3BCHO, CTCTICHL ITOJIMMCPHU3AITNN.

Knaccudpukanusa nonrmepoB. OCHOBHBIE CHOCOOBI MONYYEHHSI BBICOKOMOJIEKYISIPHBIX
COEIMHEHUI: PEAKIIUH IOJUMEPU3ALIMY U IOJUKOHAeHcauuu. CTpOoeHNE U CTPYKTYpPa MOJIMMEPOB.
3aBUCHUMOCTh  CBOMCTB IIOJUMEPOB OT CTPOCHHUS  MOJEKyd. TepMomyacTU4HbE U
TepMOpeaKkTHUBHbIE monuMepsl. [IpoBoasiue opranudeckue mnonuMepsl. KommnosuTHbie
matepuaibl. [lepcrnekTUBBl HCHOIB30BaHMSA KOMIO3MTHBIX MarepuaioB. Kiaccudukanms
BOJIOKOH. CHHTeTH4eckue BOJOKHA. [lommddupHble W moiauaMuHbIe BOJIOKHA, X CTPOCHHUE,
cBoiictBa. IlpakTHueckoe HMCHOIb30BaHUE BOJOKOH. CHHTETHMYECKHE IUICHKH: HM3O0JIALUS IS
IPOBOJIOB, MEMOPAHBI JIJIsl ONPECHEHUS BOBI, 3aIIUTHBIC TICHKH Ui aBTOMOOMIIEH, TIaCThIpH,
XUpyprudeckue noBs3ku. HoBble TEXHOIOTHH JalbHEHIIET0 COBEPILIEHCTBOBAHUS MOJMMEPHbIX

MaTepHaJIoB.

[Ipakmuueckue pabomoi:




1. «KoHcTpynpoBaHHE MIAPOCTEPKHEBBIX MOJIEICH OPraHMYECKUX COSTUHEHUI.
2. «Omnpenenenue yriepojaa, BOAOPOJA U XJIOpa B OPraHMUYEeCKUX COSTUHEHUSIX)
3. «llonmyuenue aTuneHa.

4. «Cnuptel. @eHObI. AJIBIETHIbI U KETOHBD).

5. «llomyueHue u cBOWCTBA YKCYCHON KUCIIOTBD.

6. «AMUHOKHUCIIOTHI U OCIIKUY.
7. «PemieHne SKCIIEPUMEHTAILHBIX 3a71a9).

8. «Pemienue OKCIICPUMCHTAJIBHBIX 3a1a4).

Teopernueckue ocHoBbI xXumMuu (11 ki1acc)

(npaxkmuueckas wacms (1adopamopHsvie padomvl, ONLIMbL U OEMOHCMPAUUL) YUEOHO20
cooepiicanusn npeomema yCuieHa MamepuaibHo-mexnuyeckou oazou yenmpa «Touka
POCmay, UCnONb3YeMo20 0Nl peanu3ayuu 00pa3o6amenbHblX NPOZPAMM 8 PAMKAX

npenooasanus Xumuu)

Crpoenne BeniectBa. CoBpeMeHHass MOJEIb CTPOEHMS aroMa. Jlyainsm 3JeKTpoHa.
KBanrtoBele uncna. Pacnpenenenne 31€KTpOHOB IO S3HEPTE€TUYECKUM YPOBHSM B COOTBETCTBUU C
IPUHILIMIIOM HauMEHbIIeH SHepruu, npaBwioM XyHaa u npuHiunoMm Ilaymu. OcobeHHOCTH
CTPOCHUSI SHEPTETUYECKUX YPOBHEH aTOMOB (- 3JIeMEHTOB. DIEKTPOHHAsI KOH(PUTYpaLHsl aToMa.
Knaccugpukaiius XUMHUYECKHX 3JEMEHTOB (S-, P-, d-amementsr). OCHOBHOE W BO30YXKICHHBIC

COCTOSIHUSI aTOMOB. BajeHTHBIC OJICKTPOHBI.

Ilepnonnueckas cucrema xumudeckux dneMeHToB .M. Menneneesa. dusnyeckuii
cMmbicn Ilepuonnueckoro 3akoHa J[.MI. MenneneeBa. IIpuunHbl 1 3aKOHOMEPHOCTH MU3MEHEHUS
CBOMCTB DJIEMEHTOB U UX COCUHEHUH I10 IEproJaM U rpynmnaM. MupoBo33peHYECKOe U HaydHOE
3Hauenue [leproguueckoro 3akona J[.11. Menneneesa. IIpornosst .M. MenneneeBa. OTkpbiTHE

HOBBIX XUMHWYECKHUX IJIEMEHTOB.

DJIEKTpOHHAA TMPUPOJA XUMHUUYECKON CBSI3H. DJIEKTPOOTPULATENbHOCTh. KoOBalleHTHas
CBSI3b, €€ PAa3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHUs (OOMEHHBIH M JIOHOPHO-AKIENTOPHBIN).
HonHnas cBsa3b. MeTamnnueckas cBsa3b. Bonopoanast cBa3b. MeXMONEKyIspHbIE B3aUMOICHCTBUS.

Kpucrannumueckue u amopdHble BemiecTBa. THUMNBI KPUCTANIMYECKUX PELIETOK (aToMHa,



MOJICKYJISIpHAsl, MOHHAs, METaJUTN4YecKasi). 3aBUCUMOCTh (PH3UYECKIX CBOMCTB BEIIECTBA OT THIA
KpucTaJIM4eckoi pemietku. [Ipuunnbl MHOrooOpasus BemecTB. CoBpeMeHHbIE MTPEICTABICHUS O
CTPOCHUHM TBEPAbIX, JKUAKUX U ra3o00pa3HbIX BemiecTB. JKHIKHEe KPUCTAJUIbl. XHUMUYECKHE
peakuuu. ['oMoreHHele U rereporeHHesle peakuuu. CKOpPOCTh peakluu, €€ 3aBUCUMOCTb OT
pa3iauuHbIX (PAKTOPOB: MPUPOIBI PEATHPYIOIIUX BEUIECTB, KOHIIEHTPALMH Pearupyromux
BElIEeCTB, TeMIepaTypsl (rpaBuio Baut- ['odda), mnomaay peakiimoHHOM TOBEPXHOCTH, HATNYHS
KaTajau3aTopa. DHEprus aKTUBalMi. AKTUBUPOBAaHHBINA KoMIulekc. Karanu3aTopsl U KaTtaius.

Ponb KaTaJIM3aToOpOB B IIPUPOAC U MPOMBIIIJIICHHOM ITPOHU3BOJACTBE.

ITonsatue 06 sHTaNBNNU U SHTponUK. DHeprust [ n60ca. 3akon 'ecca u ciencTBUS U3 HETO.
TernoBbie 3¢ ¢exTsl XUMUYECKHX peaknuid. Tepmoxumudeckue ypaBHeHHA. OOpaTuMoCTh
peakuuii. Xumuueckoe paBHoBecHe. (CMEIEHHWE XMMHUYECKOIO PaBHOBECHS IOJ JEHCTBUEM
pasinYHbIX (AKTOPOB: KOHLEHTPALMM pPEAareHTOB WM THPOJYKTOB pEaKIUH, JaBJICHHUS,
Temneparypbl. Pojib cMellieHus: paBHOBECUS B TEXHOJIOTMUYECKUX MPOLIECcCax.

HucnepcHble cucteMbl. Komonansie cuctemsl. MctunHable pacTBOpbl. PacTBopeHHe kak
¢uznko-xumMuueckuit mpouecc. CrocoObl BbIpaXeHUsI KOHIIEHTPALMKH PacTBOPOB: MAccoBast 10Jis

PaCTBOPCHHOI'O BCIICCTBA, MOJISIpHAA U MOJIsLJIbHAA KOHOCHTpAIUK. TI/ITp pacTBOpa U THTPOBAHUC.

PeaKHI/II/I B pacCTBOpax OSJCKTPOJIUTOB. KauecTBenHnIe PC€akniukn Ha HMOHBI B pacCTBOPC.
KucnoTHo-ocHOBHBIE B3auMojieiicTBUA B pacTBopax. AMdoTepHocTh. MOHHOE mpou3BeneHUe
Bobl. Bomoponuwiii mokazarens (pH) pactBopa. ['mupponus coneil. 3HaueHwe Tuapoiau3a B

OMOJIOrMYeCKHX OOMEHHBIX mponeccax. HpI/IMeHeHI/Ie rUApoJIr3a B IPOMBIIIIICHHOCTH.

OKHCIIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIINH B IPUPO/IE, TPOU3BOACTBEHHBIX MPOIECCaxX
U KU3HEJEATEIbHOCTH OpPraHu3MoB. OKHCIUTENbHO- BOCCTAHOBUTEIBHBIM MOTEHIMAT CPEIBI.
Huarpamma Ilyp06s. IloBenmenuwe BemiecTB B cpeaax ¢ pasHbIM 3HaueHuem pH. Mertomasl
AJIEKTPOHHOTO W JJICKTPOHHO-MOHHOTO OanaHca. [anmpBaHWYeCKHil dJeMEHT. XUMHYECKHE
MCTOYHMKHU TOKa. CTaHIapTHBIA BOAOPOAHBIN A1eKTpoa. CTaHIAPTHBIN JIEKTPOJHBIN MOTEHIIUAT
CHUCTEMBI. Psifi CTaHAapTHBIX SJEKTPOJHBIX TMOTEHIMAIOB. HampaBieHue OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUUA. DJNEKTPOJIU3 PACTBOPOB W paciuiaBoB cousieil. [IpakTnueckoe
NPUMEHEHUE DJIIEKTPOIU3a MAJid TMOJYYEHHUS IIEJOYHBIX, HIEJIOYHO3EMENbHBIX METANIOB U

amomuHus. Kopposust MeTanioB: BUABI KOPPO3UH, CIIOCOOBI 3aLIUTHI METAIIJIOB OT KOPPO3HH.



OcHoBbl Heopranuyeckord xumun OOmas xapakrepuctuka sneMeHToB [A—IIIA-rpymm.
Oxcuzibl 1 IepOKCUIbl HaTpUs U Kaius. Pacrio3HaBaHue KaTHOHOB HAaTpust U Kanust. Cosu HaTpus,
KaJMsl, KaJbliUg W MarHus, UX 3HaYy€HHE B MPUPOJE U KHU3HMU yelloBeka. JKecTKocTh BOIBI U

crocoOkbI ee ycTpaHeHusi. KoMIieKCHbIe COeTMHEHUS ATFIOMUHUS. AJTFOMOCUIIUKATBHI.

Meramner IB-VIIB-rpynn (Mens, muHK, Xpom, Mapranen). OcoOeHHOCTH CTpOEHUs
atomoB. O0mue ¢uszndyeckue U xumuyeckue coiicrsa. Ilomyuenue u npumenenue. Okcuasl U
THJIPOKCUIBl 3THUX METAJUIOB, 3aBUCHUMOCTh HX CBONCTB OT CTENEHU OKHUCIICHUS SJIEMEHTA.
Baxneimue conu. OKuCIUTEIbHBIE CBOMCTBA COJIEH XpoMa M MapraHiia B BBICUIEM CTENEHU

okucinenusa. KomiiekcHeie COCIUMHCHUA XpoMa.

OO6mas xapakrepuctuka 1eMeHToB [VA-rpynnsl. CBoicTBa, OJy4yeHUE U TPUMEHEHNE
yrist. CHHTe3-Ta3 Kak OCHOBAa COBPEMEHHOW IPOMBIIIJICHHOCTH. AKTUBHPOBAHHBIA yrojib Kak
ancopOent. HaHocTpykTypbl. MHpOBBIE JOCTHKEHHS B OOJacTH CO3/IaHWS HaHOMAaTEPHAJOB.
DEeKTPOHHOE CTPOEHHE MOJIEKYJbl yrapHoro rasa. [lomydyenue n npuMeHeHHE yrapHOTO rasa.
buonornyeckoe neiictBue yrapHoro raza. Kapouapl kanbuus, amoMuHuUs 1 xene3a. KapooHatsr u
ruapokapOonatsl. KpyroBopor yrieposa B )HBOI 1 HeXXHBOM mpupoje. KauecTBeHHas peakius
Ha KapOoHAT-nOH. DU3NUECKUE U XUMHUECKUE CBOMCTBA KpeMHMs. Cruiianbl 1 crtuiuabl. OKCHT

KpEMHU (IV) erMHI/IeBLIe KHUCIIOTHI ¥ X conu. CHIIMKATHEIS MHHEpAJIbl — OCHOBA 3€MHOM KOpBI.

OOmast xapakrepucTuka snneMeHToB VA-rpynnsl. Hutpunel. KauectBeHHast peakius Ha
HMOH aMMOHUsS. A30THasi KHUCJIOTa KakK OKHciuTenb. Hutparsl, uX Qusmueckue U XUMUYECKHE
cBoiicTBa, mpuMeHeHne. CBoCTBa, odydeHne U npuMeHeHne gocdopa. Dochun. docdopHsie n

nonudocdopHbie kKUcIoThl. bronoruueckas pons pocdaTos.

Oo6mas XapaKTepUCTHKA JJIEMEHTOB VIA-rpynmsr. Ocobble CBOICTBa
KOHIIEHTPUPOBAHHON cepHOIl KkuciaoThl. KadecTBeHHblE peakuuu Ha cynbQua-, cylibPur-, u

Cyib(aT-uOHBI.

O6mas xapakrepucTuka 3neMeHToB VIIA-rpynmnsl. OcoOeHHOCTH XUMHH (TOpa.

["asioreHoBOIOPOIBI U UX MOJydeHHE. ['aloreHoBo1I0pOIHbIE KUCTOTHI U X conu. KauecTBeHHBIE
peakImu Ha rajioreHua-uoHbl. Kucnoposconepxkamue coequHeHus xiopa. [I[pumenenne

raJIOTeHOB M UX BaXHeHIInX coeanHeHuil. biaroponneie raspl. [Ipumenenne 61aropoaHbIx



ra3oB. 3aKOHOMepHOCTI/I B U3MCHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOAHBIX COG,Z[HHGHPIfI,

BBICHIUMX OKCUIAOB U THAPOKCHUIOB. I/IIICHTI/I(I)I/IKaL[I/ISI HCOPTraHU4YCCKUX BCIICCTB U NOHOB.

Xumuss U xu3Hb HayuHble MeTOAbl MO3HAHHUS B XUMHHM. VICTOUHMKH XUMHUYECKOMN
uHpopmanuu. [Touck napopmaluy no Ha3BaHUAM, UAEHTU(DHUKATOPAM, CTPYKTYPHBIM (pOpMYyJIaMm.
XUMUYECKU aHAIW3, CUHTE3, MOJEIMPOBAHUE XUMUYECKUX MTPOLECCOB U SIBICHUN KaK METOJbI
HAay4YHOT'O MO3HaHUs. MareMaTnuecKkoe MOJEIMPOBAHUE MPOCTPAHCTBEHHOI'O CTPOCHUS MOJIEKYII
oprannyeckux BemecTB. CoBpeMeHHbIC (PU3UKO-XUMHUYECKHE METOJbI YCTAHOBJICHUS COCTaBa U

CTPYKTYpBbI BELLIECTB.

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BATAMHUHBI, TOPMOHBI, MUHEPATIbHBIE BOIbIL.
[TpoGuiemMbl, cBSi3aHHBIE C MPUMEHEHUEM JIEKApCTBEHHBIX IpenapaToB. BpelHble MPUBBIUKU U
dakTopsbl, pazpylIaronre 310poBbe (KypeHue, ynoTpedaeHre aaKorosi, HAPKOMaHHUS).

Pammonansuoe nurauue. [Tumessie 1od0aBku. OCHOBBI MUAIIIEBOH XUMHH.

XUMHS B MEIUIAHE. Pa3pa60TKa JICKapCTB. XUMHYECKHE CCHCODPHLI.

XuMHsL B TIOBCEIHEBHOW XKHU3HM. Mowume M 4YUCTAUIME CpEACTBA. PenesieHTsl,
UHCEKTUIUABL. CpeicTBa JIMYHON TUTUEHBI U KOCMETUKH. [IpaBuia 6e3omacHoi paboThI C €IKUMHU,
TOPIOYMMH M TOKCHYHBIMHU BEIIECTBAMHU, CPEACTBAMHU OBITOBON XHUMUH.

XuUMUSL U CelbCKOe X03siicTBO. MuHepanbHble U opranudyeckue ynoopenus. Cpencta
3aIUTHl PACTEHHM. XUMHS B MPOMBIIIIEHHOCTH. OOIIMe MpeICcTaBIeHUs] O MPOMBIILIEHHBIX
croco0ax TMOJyYeHUss XUMHUYECKHUX BEIIeCTB (Ha MpUMeEpe MPOM3BOJACTBA aMMMAKa, CEPHOM
kucnoThl). [IpoMblnienHas opranudeckast XuMusi. ChIpbe AJs1 OpraHUYECKOM MPOMBIIIIEHHOCTH.
[IpoGnema OTXOAOB M MOOOYHBIX MPOAYKTOB. Hambosee KpymHOTOHHa)KHBIE MPOU3BOACTBA
opraHuyeckux coeauHeHuil. YepHas u 1BeTHas Metanyprusi. CTEKIO U CHUIMKAaTHas
MPOMBILIUIEHHOCTb. XUMUS U 3HepreTuka. [IpupoaHbpie HICTOUHUKHU yTrieBoaopoAoB. [IpupoaHsiii
Y TIOMYTHBIM HEe(TSHOW Ta3bl, MX COCTaB U Hcmojib3oBaHue. CoctaB HepTH U ee mepepaboTKa.
Hedremponykrel. OkranoBoe umcno OeHsmHa. OxpaHa OKpyXKawolied cpeapl Mpu
HedTenepepaboOTKe U TPAHCHOPTUPOBKE HEPTEIPOAYKTOB. AJNBTEPHATUBHBIE HCTOYHUKU
sHeprun. Xumus B cTtpoutenabcTBe. llement. beton. Ilombop onTUManmbHBIX CTPOUTEIBHBIX

MaTcpHraJioB B HpaKTquCKOf/'I JIEeSATEIbHOCTH 4YelIOoBeKa. XHUMHS M 3SKOJOrHsd. XHUMHUYECKOE



3arpsA3HEHUE OKPY’KalolIel cpenibl U ero nociencTsus. Oxpana ruapocgepsbl, IOUBbI, aTMOC(EPHI,

Gb10psl ¥ payHbl OT XUMUYECKOTO 3arpsi3HEHUS.

Tumsl pacueTHbIX 3amad: HaxokaeHue MONEKYISIpHOH (QOPMYIbl OPraHUYECKOTO
BEILECTBA 10 €ro MIOTHOCTH M MAacCOBBIM JIOJSM 3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, WU IO
MpOJIyKTaM cropanusi. PacueTsl MaccoBOM J0JiM (Macchl) XUMHUYECKOTO COEIMHEHUS B CMECH.
Pacuersl macchl (0ObeMa, KOJMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB
JaHo B M30ObITKE (MMeeT mpumecu). PacueTsl MaccoBol MM OOBEMHO J10JIM BBIXOZAA MPOJYKTa
pEaKuu OT TEOPETHUYECKH BO3MOXHOTO. Pacuersl TeruioBoro 3ddekra peakiuu. Pacders
00BEMHBIX OTHOIICHUH T'a30B MPU XUMHUYECKUX peakiusx. PacueTsl Maccel (00beMa, KOIMYECTBA
BEIIeCTBa) MPOIYKTa PEaKlUu, €ClIM OJHO M3 BEIIECTB JAHO B BHJIE PACTBOpA C OMPEICICHHOM

MaCCOBOM JI0JIEl paCTBOPEHHOT'O BEILIECTBA.

HDGKI’I’ZMH€CKM€ pa60mm N

l.«'maponus comnei».

2. «FI/II[pOKCOKOMHJ'ICKCBI MCTAIJIOB».

3. «HOJ’Iy‘ICHI/Ie BOAOpPOJa U KHUCIIOpOJAa».

4. «CsoticTBa ramoreHna-noHoB. CBOMCTBA HOIa.

5. «CBoiicTBa cepbl U €€ COeTUHEHUN Y.

6. «llomydyeHne a30Ta ¥ aMMHAKa.

7. «CBoWCTBa COeIMHEHUN yTIepo/ia U KPEMHHUSI.

8. «/3yueHue KauecTBEHHBIX peakiuii metamioB [-A u II-A —rpymnm».

9. «CgBoiicTBa ATFOMUHU.

10. «CBolicTBa COETUHEHUI XpOMay.

11. «ITomydenue u CBOWCTBA COEIMHEHHUI MapraHIa.

12. «ITonydenue u CBOWCTBA COSAUHEHHH Kene3a.



13. «CBoiicTBa MeIu U €€ COCQUHEHUID).

14. «CBoiicTBa IUHKA U €r0 COECTUHEHUID.
15. «PenieHne SKCIIEPUMEHTAIBHBIX 3a7a9.

3. TemaTuyeckuii mjIaH Kypca XuMus

on/m a3BaHue TeMbl, pa3jieia 0JI-BO 4aCOB 0J1-BO
Nen/ H s P K K
(yriy0J1eHHBbIH 4acoB
YPOBEHb) (0a3oBbIii
YPOBEHB)
10 kanacce (3 yaca B HeeJ110)
1. OCHOBHBIE TEOPETUYECKUE MOTOKEHNUS OPTraHUYECKON XUMUU 13 3
2. YTrI1eBo0po s 24 10
3. Kucnopoacoaepxaniye opraHnueckue CoeTMHEHUS 18 8
4. |A3oTcoaepkaliue OpraHU4YeCcKHue COeIUHEHMUS. 11 3
['erepoyHKIIMOHAIEHBIC COCTUHCHUS
S. XUMUS IPUPOIHBIX COETUHEHUI 36 10
Hroro: 102 34
11 kaace (3 yaca B He/1eJI10)
1. Crpoenue BelecTBa 8 5
2. OcCHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHUS PEAKITUN 15 8
3. BeriecTBa 1 OCHOBHEIE THITBI UX B3aUMOIAECHCTBUS 26 7
4, XUMHSI JIEMEHTOB 53 14
102 34
Hroro:
Neni/n HasBanmue Tembl, pa3aena KoJu-Bo yacos | Kou-Bo
(YyrayoJieHHbIH 4acoB
YPOBEHb) (0a3zoBbIi
YPOBEHBb)
10 kiacc (5 4acoB B HeJeJII0)
1. OCHOBHBIE TEOPETHUUECKUE TTOI0KEHUSI OPraHMUECKOW XUMUHU 21 3
2. YTeBo10poas! 56 10
3. Kucnoponcoaepkarue opraHU4ecKue COeTUHEHHUS 34 8
4. |AzoTconepamiue OpraHUYECKHE COEIUHEHMUS. 21 3




I'erepodyHK1IMOHANBHBIE COEAMHEHUS

5. | XuMus OpUpOIHBIX COETUHEHUM 38 10
HUroro: 170 34
11 kaacce (5 4acoB B He/eJII0)

1. Crtpoenue BemiecTBa 17 )
2. OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS peaKIUN 21 8
3. BertecTBa 1 OCHOBHEIE TUIIBI X B3aUMOIEHCTBUI 39 7
4, XHUMHS 3JIEMEHTOB 93 14
170 34

Uroro:
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