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Pabouas nporpamma coctaBneHa Ha ocHoBe denepanbHoro I'ocy1apcTBEHHOTO CTaHAAPTA, MPOTPAMMBI IO
XuMuH [T 001eoopa3oBaTenbhbix kol 10-11 kracesr, M.H. AdanacbeBa, - Mocksa «IIpocBemienue,
2017 r, moNHOCTBIO OTpaXkarolel coaepxkanue IlpumepHoii mporpaMmel, ¢ JONOJHEHUSIMHU, HE
MPEBHIIAIOIIMMHU TPEOOBAHHS K YPOBHIO MOJATOTOBKH 00YYarOIINXCAL.

IInanupyemble pe3yJbTaThl.

Hpe[lMeTHble, METANPEAMETHLIC H JIMYHOCTHBIC PE3YJ/ILTATBI OCBOCHHUSA yqeﬁﬂoro npeamera

«XuUMHUA».

IIpenmeTrHble pe3yJbTaThbl (0a30BbIi YPOBEHD):

c(OpPMHUPOBAHHOCTH NPEACTABICHUN O MECTE XUMHUH B COBPEMEHHOI HayYHON KapTHHE MUPA;
MOHWMaHHUE POJIM XUMUH B (POPMUPOBAHUH KPYro30pa U PYHKIIHOHAIBHON IPaMOTHOCTH
YeJI0BEKa JUIsl pelIeHUs TPAaKTUYECKHX 3a/1a4;

BJIaJICHUE OCHOBOTIOJIATAIOIIMMHU XUMHYECKUMU MTOHATUSMHU, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAaHUE XUMUUYECKON TEPMUHOJIOTHUEN U CUMBOJIMKOM;
BJI/ICHHE OCHOBHBIMH METOJIJaMU Hay4YHOT'O MIO3HAHHUS, UCIIOJIb3yEMbIMU B XUMUU: HaOJIIO/IEHUE,
OTMCAaHKE, U3MEPEHHE, IKCIIEPUMEHT; yMeHue 00padaThIBaTh, 0OBACHATH PE3YIbTATHI
MIPOBEJICHHBIX OTBITOB U JENaTh BbIBOJIbI; TOTOBHOCTh U CIOCOOHOCTH METObI TIO3HAHUS IIPU
pelIeHNN TPaKTUYECKUX 3a]a4;

c(OpMUPOBAHHOCTh YMEHHS /1aBaTh KOJIMYECTBEHHBIE OIIEHKU U TPOBOUTH PACUETHI 110
XUMHUYECKUM (popMyiaM U ypaBHEHHSIM;

BJIaJICHHE NIPABUJIaMU TEXHUKU 0€30TIaCHOCTH MPU UCIIOIb30BAaHUHM XMMHUECKUX BEIIECTB;
c(OpMHUPOBAHHOCTh YMEHUS IIPOBOIUTH IKCIIEPUMEHTHI Pa3HOU TUAAKTHUECKON
HaIlpaBJICHHOCTH;

Cc(OPMHPOBAHHOCTb YMEHMSI OKa3bIBATh IIEPBYIO OMOILb IIPU OTPABJICHUSX, 0)KOTAX U IPYTUX
TPaBMaXx,CBS3aHHBIX C BELIECTBAMU U J1a00paTOPHBIM 000PYAOBAHUEM.

MertanpeaMeTHble pe3yJibTAThI:

c(OpMUPOBAHHOCTh YMEHHS CTABUTh LI U HOBBIE 3aJ1aul B yueOe U MM03HaBaTeIbHON
NesITeNIbHOCTH;

OBJIaJICHUE TPHUEMaMU CaMOCTOSITEIbHOTO INTAHUPOBAHUS MYTEH TOCTHKEHUS 1IeTTH, YMEHHUS
BBIOMPaTh A3PHEKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX M TIO3HABATEIbHBIX 3a/1a4;
c(OpMUPOBAHHOCTh YMEHHSI COOTHOCUTH CBOU JICUCTBUS C IJITAHUPYEMBIMU PE3y/IbTaTaMu;
c(OpMUPOBAHHOCTh YMEHHS OCYIIECTBIIATH KOHTPOJIb B IPOLIECCE TOCTHKEHUS PE3yabTaTa,
KOPPEKTUPOBATh CBOM JICHCTBHUS;

c(OpMUPOBAHHOCTh YMEHUS OLICHUBATH MIPABUIIBHOCTH BBHIMIOJHEHUS YUeOHBIX 3a1au U
COOTBETCTBYIOIIME BO3MOXKHOCTH UX PELICHHUS;

BBICOKHI1 YpOBEHb KOMIIETEHTHOCTH B 001acTu ucnoibzoBanus UKT;

c(OpPMUPOBAHHOCTH IKOJOTUYECKOTO MBIIIJICHUS,

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATH B TIO3HABATENIbHOM, KOMMYHUKATUBHOM M COIIMAILHOM
MIPAKTUKE 3HAHUS, MTOJIyYeHHbIC MTPH U3yYECHUU TPEAMETA.

JIMUHOCTHBIE pe3yJabTarThbl:

cpOpPMUPOBAHHOCTH MOJIOKUTEIHHOTO OTHOLICHUS K XMMHUH, YTO 00YCIaBIMBAET MOTHBALIUIO K
y4eOHOI1 1esITeNnbHOCTH B BEIOpaHHOM cdepe;
c(OPMHPOBAHHOCTh YMEHHS pelIaTh MPOoOIEMbI TOMCKOBOTO U TBOPYECKOTO XapaKTepa;
c(OPMHUPOBAHHOCTb YMEHHSI TPOBOAUTH CAMOAHAJIN3 U OCYLIECTBISATH CAMOKOHTPOJIb U
CaMOOIIEHKY Ha OCHOBE KPUTEPHEB YCHEIIHOCTH;
Cc(OPMHUPOBAHHOCTH HABBIKOB MPOSIBIICHHSI TO3HABATEIbHON MHUIMATHUBEI B y4eOHOM
COTPYIHUYECTBE.

Il1anupyeMel JbTATEI N3VYEHHS VIeOHOI0 npeamMera « XHMUs»:

B pe3ynbraTe nzyueHust yaeOGHOro nmpeamera « XMMHshy Ha YpOBHE CpelHEro oo1iero o0pa3oBaHus:
BbinycKHHK HAy4YnTCS:
e  pacKphIBaTh Ha IPUMEPAX POJb XMMHUHU B POPMUPOBAHMH COBPEMEHHOM HayYHON KapTUHBI MHpa U B
MIPAKTUYECKON JESITEIBHOCTH YEJIOBEKA;
e JIEMOHCTPUPOBAThH Ha IPUMEPAX B3aUMOCBS3b MEXy XUMUEN U JPYTUMHU €CTECTBEHHBIMU HayKaMH;
e  packpblBaTh Ha IpUMeEpax MOJI0KEHUSA TEOpUN XUMUdeckoro crpoenus A.M. byrieposa;



noHuMaTh Qusnueckuii cmbicn Ilepuonmueckoro 3axona J[.M. MenzaeneeBa M Ha ero OCHOBE
OOBSICHATH 3aBUCUMOCTH CBOWCTB XUMHUYECKHX 3JIEMEHTOB W OOpa30BaHHBIX HWMH BEILECTB OT
JIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSICHATH MPUYUHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MpPEJCTaBICHUN 00 MX COCTaBe U
CTPOEHUH;

MIPUMEHSATH MPaBUa CUCTEMATUYECKON MEXIyHAapOJIHOM HOMEHKJIATYphl KaK CpEJICTBA pa3iMueHus
Y WICHTH(HUKALUN BEIIECTB 10 MX COCTABY U CTPOCHUIO;

COCTaBJISATh MOJIEKYJSIDHBIE U CTPYKTYpHbIE (DOpMysbl OpPraHMYECKHX BEIIECTB KaK HOCHUTEJEH
nHGOpPMAIMK O CTPOCHHUHU BEIIECTBA, €0 CBOWCTBAX M MPHUHAICKHOCTH K OTPEICICHHOMY KIIACCY
COCITMHEHUH

XapaKTepU30BaTh OPraHMYECKHE BEIECTBA IO COCTaBY, CTPOCHUIO U CBOWMCTBAaM, YCTaHABJIUBATb
MIPUYHMHHO-CIIEICTBEHHBIE CBSI3U MEX/y JaHHBIMHU XapaKTepUCTUKAMU BEIECTBA;

MIPUBOJIUTh TIPUMEPHI XMUMHUYECKUX PEaKIUW, PACKPHIBAIONINX XapaKTEePHBIC CBOWCTBA THITHYHBIX
MPEACTaBUTENCH KJIACCOB OPraHWYECKUX BEIIECTB C IENbI0 MX HACHTH(PUKAINN U OOBICHEHHS
00JyacTu NpUMEHEHMS;

MIPOrHO3UPOBATh BO3MOXHOCTh TMPOTEKaHMSI XMMHUYECKUX pPEaKIMi Ha OCHOBE 3HAHUN O TUIAX
XMUMHMUECKOH CBS3M B MOJIEKYJIaX PeareHTOB U UX PEaKIIMOHHOMN CIOCOOHOCTH;

HCIO0JIb30BAaTh 3HAHUS O COCTaBe, CTPOCHUHM U XMMHMYECKUX CBOMCTBAX BELIECTB JJsi 0€30MacHOro
MIPUMEHEHHSI B TIPAKTUIECKOH e TeTHHOCTH,

MPUBOJUTh TPUMEPHl MPAKTUYECKOTO HCIOJb30BAaHMUS TPOJIYKTOB IMepepaboTku HepTu Hu
MIPUPOJHOTO Ta3a, BHICOKOMOJEKYJISPHBIX COEAMHEHUN (MOJMATHIIEHA, CUHTETUYECKOro Kaydyka,
alleTaTHOTO BOJIOKHA);

MIPOBOJUTH OMBITHl 10 PACHO3HABAHUIO OPraHMYECKUX BEUIECTB: IIMIIEPHHA, YKCYCHOW KHCIOTHI,
HEMpeJeNbHbIX JKUPOB, TIJIIOKO3bI, Kpaxmana, OeIKOB — B COCTaBe MUIIEBBIX HIPOIYKTOB U
KOCMETHYECKHUX CPEJICTB;

BIIAJCTh TNpaBWJIAaMH U TpuemMamMu Oe3omacHOM paboOThl € XWMHUYECKUMHU BEIeCTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM;

YCTaHABIMBATh 3aBUCUMOCTb CKOPOCTHM XHMMHMYECKON peakuMM U CMELIEHUS XUMHUYECKOTO
paBHOBECHS OT Pa3IUYHBIX (PAKTOPOB C ILIETBIO OMpPEAETICHHs] ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
XMUMHYECKUX MPOIIECCOB;

MIPUBOJIUTH MPUMEPBI TUPOIN3a COJIeH B TOBCETHEBHO KU3HU YEIIOBEKa;

MIPUBOJIUTH MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMil B MPHUPOJIE, TPOU3BOJICTBEHHBIX
rporueccax 1 )XU3HEAesTeTbHOCTH OPTaHU3MOB;

MPUBOJUTE TMPUMEPbl XUMHUYECKUX pPEaKIUil, pacKpbIBalOUUX OOIIMe XHMHYECKHE CBONCTBA
MIPOCTHIX BEIIECTB — METAJJIOB U HEMETAILJIOB;

MIPOBOJHUTH pacueThl HAa HAXOXKJIEHUE MOJEKYISpHON (opMynbl YriaeBoAopoJa IO MPOIyKTam
CrOpaHusi U MO €ro OTHOCHUTEIbHOW IJIOTHOCTH M MAacCOBBIM JOJISIM DJIEMEHTOB, BXOJAIIUX B €ro
COCTaB;

BIIAIETh MpaBWJIaMu 0€30MacHOr0 OOpalleHusl ¢ eIKUMH, TOPIOYUMHU M TOKCUYHBIMHU BELIECCTBAMHU,
CpeaCcTBaMu OBITOBOW XUMHH;

OCYILIECTBIIATh MOUCK XMMHUYECKON MH(POpPMAIMU MO Ha3BaHUSAM, HAECHTU(DUKATOPAM, CTPYKTYPHBIM
(bopMmynaM BeIIECTB;

KPUTHYECKH OIICHWBATh M HMHTEPIPETUPOBATH XHUMHUYECKYI0 HH(OpPMAIUIO, COJACp)KAIIyloCcs B
COOOLIEHNAX CPEJCTB MaccoBOM MH(pOpMaluy, pecypcax MHTepHETa, HAYyYHO-MOMYJSPHBIX CTAThIX
C TOYKHU 3pEHHS €CTECTBEHHO-HAyYHON KOPPEKTHOCTH B LIENAX BBISABICHHS OIIMOOYHBIX CYKICHUN U
(dopmupoBaHus cOOCTBEHHOM MO3UINH;

NPEACTaBIATh IYTH peIHIeHUus TIJI00aJdbHBIX MpoOsieM, CTOSIIMX Tepea  YelOBEYECTBOM:
HKOJIOTUYECKUX, YHEPTE€TUUECKUX, CHIPBEBBIX, U POJIb XUMHUH B PEILICHUH ITHX IIPOOIIEM.

BBIHyCKHHK MOJYYMT BO3ZMOKHOCTD HAYIYUTHCH:

HIUTIOCTPpUPOBATL Ha HNpPHUMEpAxX CTAaHOBJICHHUC W 5BOJIFOIIHUIO OpFaHquCKOﬁ XMMHUH KaK HAYKHW Ha
PA3JIMIHBIX UCTOPHUYCCKUX JTAllaX €€ PA3BUTHUS;

HCIIOJIb30BATL  MCTOABI  HAYYHOT'O IMO3HaHUAd IIPpU  BBIIIOJIHCHHUU  IPOCKTOB u y‘ICGHO-
HCCICAOBATCIBCKUX 3adad II0 U3YUYCHHIO CBOﬁCTB, CII0CO00B MOJIYYCHUST MW PACIIO3HABaHUSA
OpraHn4YCCKUX BCUICCTB,



e OOBSICHATH TPUPOLY U CHOCOOBI 00pa30BaHUS XUMUYECKOW CBSI3U: KOBAJCHTHOW (TIOJSPHOM,
HETOJISIPHOM), HMOHHOM, METaJUIMYECKOW, BOJOPOJHOM — C IEJNbI0 OMNPEACNICHUS XUMHYECKOMN
AKTUBHOCTH BEILIECTB;

e YCTAHABIIMBATh T'€HETHYECKYIO CBS3b MEXKIY KJIACCAMU OPraHWYECKHUX BEUIECTB JUIsi 0OOCHOBaHHMS
MPUHIMUINAIBHON BO3MOXKHOCTH IOJIYYEHUS OPraHUYECKUX COEIUHEHMM 3aJaHHOIO cOCTaBa M
CTpOEHUS;

e YCTaHABIIMBATh B3aUMOCBS3U MEXIY (paKTaMu M TEOpHEH, MPUYMHOW M CICICTBHEM IPU aHAJIH3E
POOJIEMHBIX CUTYallui 1 000CHOBAaHMH IPUHUMAEMBIX PEIICHUI HA OCHOBE XMMHYECKIX 3HAHUH.

3. Conepxxanue y4eOHOro npeamera « XuMHsD> B Y4eOHOM IJIaHe
B yuebnom mnane Ha uzydenne xumuu B 10-11 kmaccax otBoautcst 1 yueOHBIM yac B HEJEIIO.

B aBTOpckoit mporpamme M.H. AdanacheBa Ha u3ydenue kypca xumun B 10-11 kmaccax otBoautcs 70

yacoB ( mo 344 B rofy).

B pazpaboranHoii paboueli mporpamMmmMe Ha u3ydeHue kypca xumuu B 10-11 kimaccax cOOTBETCTBEHHO
otBoUTCS 69 wacos (1Mo 35-34 4 B roay).
@OopMyJIMPOBKHM Ha3BaHUM Pa3eiIOB U TEM COOTBETCTBYIOT aBTOPCKOM MporpamMme. Bee npaktuyeckue
paboThl, JEMOHCTPALIMKU U JTAOOPATOPHBIE OIBITHI B3SITHI U3 IporpamMmbl Kypca xumuu uist 10-11 kinaccon
aBTopa M.H. AdanacbeBoii.

Ta6suna copep:xanusi yueoHoro npeamera «Xumusi» 10 kiacc.

Pa3nennl, TeMbI ABTOpCKast Pabouas
nporpaMmma nporpaMmma
Pa3nen Ne 1. Teopusi XUMHU4YeCKOI0 CTPOEHHS OPraHUYeCKUX 3 3
coeIMHEHMI1. IIpupona xumMuYeCKHUX CBA3EH
Paznea Ne 2. YriieBoaopojbl. 9 9
Pa3nen Ne 3. Kuciopoacoaep:kaiue opraHudeckue coeTMHeHUsI. 11 11
Tema 3.1 CiupTsl 11 PeHOIBI 3 3
Tema 3.2 Anbnieruipl, KETOHBI M KapOOHOBBIE KUCTIOTHI 3 3
Tewma 3.3 Cnosxxuble 3¢upsl. Kupsl. 2 2
Tema 3.4 YriieBoasl. 3 3
Pa3nen Ne 4. AzoTcoaep:kaiiue opranHnyecKue coeTuHeHnsl 5 5
Pa3nen Ne 5. Xumus nosiumepoB 6 6
Bcero 35 35
Tab6unua cogeprxxanusi yueonoro npeamera « Xumus» 11 kiacc.
Pa3nennl, TeMbI ABTOpCKasi Paoouas
nporpamMma nporpaMmma

[ToBTOpenue kypca xumun 10 xinacca 1 1

19 19
Paszpnen Ne 1. Teopernyeckue 0CHOBbI XUMHUM
Tema 1.1 Baxneiinre XuMHIECKUE TOHATHS H 3aKOHBI 4 4
Tema 1.2 CrpoeHue BeriecTBa 3 3
Tema 1.3 Xumuueckue peakiiuu 3 3
Tema 1.4 PacTtBOpsI 5 5
Tema 1.5 DnekTpoxuMuyecKre peakiuu 4 4
Pazgen Ne 2. Heopranuueckast XuMus 11 11
Tema 2.1 Metannsl 6 6
Tema 2.2 Hemeraimisl 5 5
Paszgen Ne 3. Xumus u ’Ku3Hb 3 3




PesepBHoOe Bpems - -

Bcero 34 34

JkaHue V4eOHOro npeamMera
10kgacc (354; 1u. B Henenmo)
Teopusi XMMHYeCKOIro CTPOEHUSI OPraHnyecknx coeanneHuii. [lpupona xumuveckux cpsizei
Opranunyeckue BeuiectBa. Oprannyeckas xuMus. CTaHOBJIEHHE OPraHUYECKON XUMUU KaK HAyKH.
Teopust XMUMHUYECKOTO CTPOEHHUS BEWIECTB. YTIepoaHblid ckener. M3omepusa. M3omepsl.
CocTosiHHME JIEKTPOHOB B aTOME. DHEPIeTUUYECKHE YPOBHU U MOJYPOBHU. DJIEKTPOHHBIE OpOUTAIIH, S-
SIUIEKTPOHBI U P — 31eKTPOHBL. CriuH 31ekTpoHa. CriapeHHbIe SIeKTPOHBL. DIEKTPOHHAs KOH(UTypaIusi.
I'paduueckue meKTpoHHBIE (HOPMYITBI. DIEKTPOHHAS MIPUPOIAa XUMHUUECKUX CBSI3EH, U CBS3b U CHT'Ma
CBsI3b. METO/1 BaJICHTHBIX CBSA3EH.
Knaccudukanus oprannueckux coequHeHu. @yHKIIMOHAIbHAS TPYIIIA.
Yraesonopoasl
[IpenenbHble yriaeBo0po sl (ankanbl). Bo30OykIeHHOe cocTosiHME aToma yrieposa. [ ubpuansanus
ATOMHBIX OpOuTaseil. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.
I'omonoru. 'oMonornyeckas pasHOCTh. ['oMonornyeckuil psa. MexayHapoHas HOMEHKIIaTypa
OpraHMuYecKuX BeliecTB. Mizomepus yriepoiHoro ckenera.
Mertan. [Tonydyenue, pu3ndeckne 1 XUMUIECKHE CBOMCTBA MEeTaHa. Peakiuu 3amenieHus
(rajmoreHupoBaHue), JETUAPUPOBAHUS U U30MepU3alny aakaHoB. LlenHbie peakiuu. CBOOOAHBIE paUKAIIbI.
["anoreHonpon3BoAHbBIE AJIKAHOB.
Kpatnsie cBsizu. HenpenenbHble yriaeBoaopoabl. AjakeHbl. CTpoeHne
MOJIEKYJIbI, TOMOJIOTHSI,HOMEHKIJIaTypa 1 u3oMepusi. Sp2 — rudbpuausanus. IteH (3TuiieH). M3omepus
YIJIEPOTHOTO CKEJIeTa M IMOJI0KEHHUS IBOMHO cBsa3u. [IpocTpancTBeHHas nuzoMmepus ( cTepeon3omMepusi).
[Tonyuenue u XuMuYecKe CBOMCTBA alKeHOB. Peakiinu nmprcoeaAnHeHus (TUApUpoBaHue,
raJoreHupoBaHue, TUAPATAIINS ), OKUCICHUE U MOJTMMEPU3aIii allkeHOB. [IpaBuio MapKoBHHKOBA.
BricokoMonekynspHbie coegnHeHus. KauecTBeHHbIE peakiiuy Ha ABOMHYIO CBSI3b.
AJKaueHbI (IMCHOBBIE YIIIEBOA0po1bl). i3oMepus v HoMeHKIaTypa. JuBunami (Oyraauena-1,3) .
W3zonpen (2-metunodyraauen-1,3). ConpsukéHnabie qBoHbIE CBA3U. [oydeHrne ¥ XUMUYECKHE CBOMCTBA
ankaaueHoB. Peakiuu npucoequHeHus (raJIoreHUPOBaHUSA) U MOJIMMEPHU3aUHU aJIKaIMEHOB.
Ankunbl. AueruneH (3THH) U ero romojioru. Mzomepust u HOMeHKIaTypa. Meowcknaccosas
uzomepus. Sp-Iubpuouzayus. XUMAYECKUE CBOWCTBA aJKMHOB. Peakuuu MpUCOEAMHEHHUS, OKHCICHUS U
MOJIMMEPHU3ALIUNN AJIKUHOB.
ApeHsbl (apoMatudeckue yrieBoaopoisl). M3omepus u HomeHnknatypa. benszon. beH3onbHOE KOBIIO.
Tonyon. U3omepus 3amMmecTuTENEH.
XUMUYeCKUE CBOICTBa OEH30Ja M ero roMoJoroB. Peakiuu 3aMenenus (rajloreHupoBaHUEe, HUTPOBAHUE),
OKHCIIeHWe U TnpucoenuHeHus apeHoB. llecruumnpl. ['eHeTmyeckas CBA3b ApEHOB C  APYTMMH
YIJI€BOOPOJAMHU.
[Tpupoansie uctrouHuku yriaeBoaopoaoB. [Ipuponusiii ra3. Hedts. [lonytHbie HedTsAHBbIE ra3bl.
Kamennslit yroms.
[lepepabotka nedtu. Ileperonka nedtu. Pexktuduxanmonnas xononna. bensun. Jlurpoun. Kepocuwn.
Kpexunr nedrenpoaykron. Tepmudeckuii v kKaTaauTUYecKuil KpekuHru. [Tuponus.
Kucaopoaconepxamme oprannyeckne coefunenus. Kucnopoacoaepkane opraHndeckiue COeJUHEHHUS.
OpHoaToMHBIE TIpefesbHbIE cUpPThHl. DyHKIMOHANBHASA TIpynna crnuproB. M3omepus M HOMEHKIATypa
cnupToB. MeTaHoJ (METHWIOBBIN CIMPT). DTaHOI (3TUIOBBIN crupT). [lepBUUHBIN, BTOPUYHBIN U TPETUUHBIH
aToM yriepona. BogopoHas cBs3b.
[Tomydenne u xumuueckue coiictBa crnuproB. CrnmproBoe OposkeHue. depmeHTsl. BomoposaHsie cBs3M.
DU3N0JIOTUYECKOE JENUCTBUE METAHOJIA U 3TAHOJIA. AJIKOTOJIN3M.
MHOroaToMHBbI€ CIUPTHI. DTUJIEHIJIMKOJb U TIIMIEPUH. XUMUYECKHE CBOMCTBA NMPEAETbHBIX MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CIIMPTHI.
®eHoubl. ApoMaTuieckre CupThl. XUMUYecKue cBoicTBa GeHosa. KauecTBenHas peakius Ha (eHo.
KapOouunbsuble coenuHenusi. KapOoHusbHas rpymnma. AnbaerujgHas rpynna. Asnbpaeruabl. KeToHsl.
N3oMepus 1 HOMEHKIATYpA.
[TonyueHnue u XUMHUYECKUE CBOMCTBA allbETUOB. Peakiiny OKUCIEHNs U TPUCOEMHEHMSI allbACTUIOB.
KauecTtBeHHbIC peakii Ha aJIbJICTU/IbL.
KapOonoBbeie kucnotsl. KapOokcunbpHas rpynma (kapOokcorpymma). M3omepuss ¥ HOMEHKJIaTypa
KapOOHOBBIX KHUCIOT. OJJHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KUCIOTHL. [losydeHne OJHOOCHOBHBIX



MpeaenbHBIX KapOOHOBBIX KUCIOT. XMMHUYECKHE CBOMCTBA OJHOOCHOBHBIX IMPEICIBHBIX KapOOHOBBIX
KHCI0T. MypaBbuHas KUCIOTA. YKCYCHasl KUCIOTA. ALIETaThI.

Crnoxusle 3¢ups! 1 xupsl. Homenknarypa. [lonyuenne, XuMuuecKre CBOMCTBA CIOKHBIX 3(pupoB. Peakuus
srepudukanuu. Lllenodnoit ruaponns caoxKHOro 3¢upa (OMbLICHUE).

XKupsl. TBepable )kxUpBL, )KUIKHE KUPbl. CHHTETUYECKHE MOIOLIUE CPEICTBA.

VYrneBoabl. Monocaxapusl. I'moko3a. @pykrosa. Onurocaxapussl. Jucaxapuasl. Caxaposa.
[Tomucaxapuasl. Kpaxman. ['mukxoren. Peaknms nommkonneHcannu. KadecTBeHHas peaknus Ha Kpaxmall.
[emmono3a. Anerniiernironosa. Kinaccudukarus BOJIOKOH.

A3oTcozepKale OpraHuuecKue COeTUMHEHUSL.

A3oTconepikale opraHndeckiue coequHeHusl. AMUHbl. AMUHOTpynna. AHwinH. [Tomyyenue u xumuueckue
CBOMCTBA aHWJIMHA. AMUHOKHCIOTBHL. M3omepus um HOMeHKiarypa. bunossapueii  uoH. IlenTuanas
(amunnas) rpynna. IlentuanHas (amupgHasi) cBsi3b. XHMMHUYECKHME CBOWCTBA aMMHOKHCIOT. [lenmTuupl.
THonmunenTuael. I muuA.

benku. Ctpykrypa GeKOBOW MOJIEKYIIbI (IEpBUYHASI, BTOPUYHAS, TPETHUYHAs, YETBEPTHUYHAS). XUMHUYECKUE
cBoiicTBa OenkoB. JleHaTypamus u ruapoian3 0enkoB. [[BeTHbIE peakiiuu Ha OETKHU.

AzoTconepikaiye rerepouukinnueckue coeaunenus. [upuaun. Muppon. [Mupumunun. [lypun. A3otucteie
OCHOBAaHHUSI.

Hyxneunoseie kucnotsl. Hykneorunsl. KoMiiemMeHTapHble a30THCTBIE OCHOBAHMSL.

XHMHA U 310pOBbe yenoBeka. GapMakosiornueckast XUMHUs.

XuMHUS M0JTUMEPOB

[Tonumepsl. Crenens noaumepuzannd. Monomep. CTpykTypHOE 3BeHO. TepMoIIacTUYHbIE OJUMEPHI.
Crepeoperynsipasie nonumepsl. [lommstunen. [omunponunen. [Honurerpadgropatuien. TepMmopeakTuBHbIE
noyumepbl. Denosodopmanbaeruaabie cMobl. [Imactmaccesl. @enorutactel. AMuHOTUTACTHIL. [leHomIacTsl.
[Ipuponnsrit kayuyk. Pesuna. D6ouut. CunteTnueckne kaydyku. CHHTETHYECKHE BOJIOKHA. KampoH.
JlaBcas.

JdemoHcTpaumnu.

e (OOpa3ipl OpraHUYECKUX BEIIECTB U MaTeprasioB. Moenn MOJIEKySl OpraHUYEeCKHUX BEIIECTB

e OrTHOIIEHHE aTKAaHOB K KHCIIOTaM, IIeJiouaM, pacTBOpPY IIepMaHraHata Kajusi 1 OpoMHO Boje.

e Mogenu Monekyn romosioroB U u3zoMmepoB. llomydenue amnerusiaeHa KapOUAHBIM CIIOCOOOM.
B3aunMopeiicTBue areTwieHa ¢ pacTBOpPOM II€pMaHraHata Kaiauss U OpomMHOM Boaou. [openwme
anetwieHa. Pas3noxkeHue Kaydyka IpM HAarpeBaHUM W HCIBITAHUE MPOAYKTOB DPAa3JIOKEHHUS.
3HAKOMCTBO € 00pa3liaMu KayqyKoB.

e benson kak pactBoputenb. ['openue 6enzona. OtHouieHue OeH301a K OpOMHON BOJAE U PacTBOPY
nepMaHrasara kanus. OKUCJIeHHE TOJIyoJ1a

o PacTBOpeHuE B alleTOHE pa3IMYHbIX OPraHUYECKUX BEILIECTB.

e (OOpa3ipl MOIOHIMX M YUCTSIIUX CPEJICTB.

OO6pas31ibl TIacTMacC, CHHTETHYECKUX KAYYyYKOB U CHHTETUYECKUX BOJIOKOH.
JlaGopaTopHbIe ONBITHI.
1. U3sroTtoBneHue Mojemneii MOJIEKYI YriIeBOAOPOIOB
2. OsnakomiieHHe ¢ oOpa3amMu NpoayKToB HedrenepepadoTKu
3. Oxkwucnenue MeTaHals (dTaHans ) okcuaom cepeopa(l).
Oxucnenne MeTaHans (3TaHamsl) THAPOKCHAOM Meu(2)
PacTBOpUMOCTB KUPOB, 1OKA3ATEIBCTBO X HEMPEIEIBHOIO XapaKTePa, OMBIIEHUE )KHPOB.
CpaBHEHHE CBOMCTB MblJIa U CHHTETHUECKUX MOIOLINX CPEJCTB
CBolicTBa IITIOKO3bI KaK aJIbJIETMI0CIIUPTA.
B3aumonelictBue caxapo3bl ¢ THAPOKCHIOM KaJIbLIUS.
[IpuroToBiieHne KpaxMalbHOTO KJI€icTepa U B3aUMOJECHCTBHE C HOJOM.

10. I'maposin3 Kpaxmaina.

11. O3nakomiieHHe ¢ 0Opa3laMyu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

12. IIBeTHbIe peakuuu Ha OEIKU

13. CpoiicTBa KampoHa.

IIpakTnuyeckne padoThl

©wooNo O~

1. 1. « IlonyueHue STUIICHA U OTIBITHI C HUMY.
2. 2. «[lommyyeHue u cBOMCTBa KAPOOHOBBIX KHCIIOT.
3. 3. «Permenue sKcriepuMEHTANIBHBIX 33]a4 Ha PACMO3HABAHNUE OPTaHUYECKHUX BEIIECTBY.

4. «Pacno3HaBaHME I1IJ1aCTMACC M BOJIOKOH).



JkaHue y4eOHOro npeamMera
11kaacc (34y4; 1u. B Henenmo)
Teoperuveckne 0CHOBbI XUMHUH
Baxneilire XuMuueckue MOHITUS U 3aKOHBI. XUMUYECKUN 371eMEHT. ATOMHBIN HOMep. MaccoBoe 4nciio.
Hyxmuael. Paguonyknuast. M30Toms!.
3aKOH COXpaHEHMsI MacChl BEIIECTB. 3aKOH COXPaHEHUs U MpeBpalleHus sHepruu. Jlegext macchl.
[Tepromuuecknii 3aKoH. DNeKTpoHHas KoHpuUryparus. ['paduueckas smekrporHas popmya.
PacnipeneneHue 31€KTpOHOB B aTOMax 3JI€MEHTOB MaJIbIX M OOJIBIINX IEPUOIOB, S-, P-, d- 1 f —3IeMEeHTHI.
JlanTanouapl. AKTUHOU KL, VICKyCCTBEHHO MOJTydEHHBIE 2IeMEeHThl. BaneHTHoCTh. BaneHTHbIe
BO3MOXHOCTH aTOMOB. BoiopoiHbIe COETUHEHMSL.
Crpoenue BemectBa. Monnas cBsa3b. KoanenTHas (1oJisipHast ¥ HENOJSIpHAs) CBSI3b. DJIEKTPOHHAs
dbopmyna. Meramnmnueckas cBsizb. BogopoaHas CBs3b.
I'uOpunn3anust aTOMHBIX OpOUTAIIEH.
Kpucranmnsl: aToMHbIE, MOJIEKYIIIPHBIE, HOHHBIE, METAININYECKHE. DIIEMEHTapHas s4eika.
[Homumopdusm. Ilonumopdusie Mmonudpukannu. Annorponus. Uzomepus. I'omonorus. XuMuuecKuil CHHTES.
Xumunyeckue peakuinu. OKUCIUTETLHO — BOCCTAHOBUTEINIbHBIE peakuu. Peakiuu pazinokeHusi, COeJUHEHNUS,
3aMeleHus, oOMeHa. DK30TepMUYECKUE U SHAOTEpMUYECKUe peakiuu. OOpaTuMble 1 HEOOpaTUMBbIE
peakuun. TermoBoit a3 ekt peakunn. 3akoH ['ecca. Tepmoxumuyeckue ypaBHeHus. Temnora o6pazoBaHusl.
TemnoTa cropanusi.
CKOpOCTh XMMUYECKOH peakuu. AKTUBUPOBAHHBIN KOMILIEKC. 3aKOH JACUCTBYIOIMX Macc. Kunetnueckoe
ypaBHEHUE pPEeaKI1H.
Karanus. Katanuzatop. Uarudurop. 'oMoreHHbIN 1 reTeporeHHbli kaTanu3. Katanutnyeckue peakium.
Xumnaeckoe paBHoBecue. [Ipunnumn Jle llatense.PactBopsl. Jlucnepcusie cuctemsbl. ['pydoaucnepcHbie
CUCTEMBI (CYCIIEH3MH U SMYJIbCHH). Kosmonaabie pacTBopsI (3011). A3p030i1u. CriocoObl BRIpaKEHUS
KOHLIEHTpPALIMU pacTBOPOB. MossipHasi KOHLIEHTpalus (MOJISIPHOCTH ). DNEKTPOIUTHL. DINEKTPOIUTHUECKAS
nucconnanud. Crenens aucconuanu. Koncranra nuccormanuu. Bogopoanslil nokasarens. Peakuymn
HOHHOTO oOMeHa. ['uaponn3 opraHudecKux BEMIeCTB. [ Hapoau3 coneil. DIEKTPOXUMUYECKHE PEaKIIUU.
lNanpBanmyeckuii anemenT. Dnektpoasl. AHoa. Katon. Akkymynsatop. TOTIMBHBINA 3JIEMEHT.
DnekTpoxumus. P cTaHgapTHBIX 3JIEKTPOAHBIX TOTEHIMANIOB. CTaHapTHbIE yciioBusA. CTaHIapTHBIN
BOJIOpOAHBIN noTeHuuain. Kopposus MeramioB. XuMudeckas U 3JIEKTPOXUMUYECKAsE KOPPO3Usl. DIEKTPOIH3
BOJIHBIX PACTBOPOB U PaCILIABOB.
Heopranuueckasi xumust
Mertannbl. CiocoObl Moy4eHus MeTaioB. Jlerkue u Tsokénbie MeTauibl. JlerkonaaBkue u TYTroIjIaBKue
MeTtauibl. Metaimuueckue sineMeHTsl A- U b-rpynn. Meas. [unk. Turan. Xpom. XKenezo. Hukensb.
[Tnatuna. Crutael. Jlerupyromue no6asku. Yépueie metaiisl. [iBeTHbie MeTautbl. YyryH. Cranb.
JlerupoBannblie ctanu. OKCuabl U TUAPOKCHU bl MeTaiioB. Hemetamel. [IpocTeie BemecTBa — HEMETAIIbL.
VYrnepon. Kpemuuit. A3ot. @ocdop. Kucnopoa. Cepa. @rop. Xnop. Kucnornsie okcupl.
Kucnoponaconepxkammue kucnotsl. CepHas Kuciorta. A30THas Kuciiota. Bogopoiaeie coequHeHus
HEMETAJIJIOB.
['eneTnyeckasi CBsI3b HEOPraHUYECKUX U OPraHUUECKUX BEUIECTB.
XuMUA U )KU3Hb
XyUMHYECKasi TMPOMBIIUIEHHOCTh. XHUMHUYECKass TEXHOJOTUsA. XHUMHUKO TEXHOJOTMYECKUE MPUHIIMIIBI
MPOMBILIJIEHHOTO MOJy4eHHs] MeTaioB. YepHass mertamnyprusd. IIpousBoactBo uyryHa. JloMeHHas meusb.
Arnomepanus. [IpousBoacto cramu. Kucnopoauslii koH Beprep. be3oTxoaHoe mpou3BoJaCTBO. XUMUS B
obiTy. IlpoaykTel mutanus. beiToBas xumus. Otaenodnble Marepuanbl. JlekapcTBEHHBIE Mpenaparhl.
DKOJIOTUYECKUIT MOHUTOPUHT. [IpenenbHo A0NycTUMBbIE KOHLIEHTPALIUH.
€MOHCTpPAIUM.

e Mojenu HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX U METAJUTMYECKUX KPUCTAJUTMUYECKUX PEIIETOK.

e Mogenu MoJIeKy]l H30MEPOB U TOMOJIOTOB

e Pa3znuuHble TUIIBI XUMUYECKUX PEAKLIUNA, BUICOONBITHI IO OPraHUYECKON XUMUH.

e (OOpa3iel METAJUIOB M UX COEIMHEHUH, CTLIIABOB.

e BsaumopeiicTBue METaIOB ¢ KUCIOPOAOM, KUCIOTaMH, BOJIOH.

e JlokazarenbCTBO aM(POTEPHOCTH aTIOMUHUS U €r0 TUAPOKCUIA.

o BsaumopeiicTBue Menu U Kele3a ¢ KUCIOPOI0M; B3aUMOICUCTBUE MEU U KeJle3a C KUCIOTaMHU

(cepHasi, cossiHas).
e [Tlomyuyenue ruapokcunoB menu (1) u xpoma (1), okcnga meau.



o BzaunMmopeiicTBue OKCUIOB U THAPOKCUAOB METAIIIIOB C KUCIOTAMHU.

e JlokazarenscTBO ampoTepHocTH coenuHeHui xpoma(1ll)

e (OOpa3iel HEMETaIOB.

e Mojenu KpUCTATMYECKUX PEIIETOK aiMa3a u rpadura.

o IlonyyeHue aMMMaka M XJIOPOBOJOPOJA, PACTBOPEHHME HX B BOJE, JA0KA3aTEIbCTBO KHCIOTHO-
OCHOBHBIX CBOMCTB 3TUX BELIECTB.

e (CxwuraHue yrisi U cepbl B KHCIOpOJE, ONpEACICHUE XUMUYECKUX CBOMCTB NMPOJYKTOB CTOPAHUS.
B3anmopeiictBue ¢ MeIpH0 KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTBI, KOHIICHTPUPOBAaHHOM U
pa30aBICHHON a30THON KHUCIIOTHI.

o OOpa3supl cpecTB OBITOBOW XUMHUH, UHCTPYKIIMH 110 UX IPUMEHEHUIO.

abopaTopHbIe ONBbITHI.

1. W3ydenwue BIMAHUS Pa3IMUHBIX (AKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIUMA

2. OmpeneneHne peakluy Cpeibl YHUBEPCATHHBIM HHIUKATOPOM.

3. Tmmponms coeii.

paKTH4YecKue padoTbl

1. TlpurortoBieHue pacTBOPOB C 3aJaHHOU MOJIIPHOW KOHIIEHTpALHE.

2. Pemenne sKkcriepuMEHTABHBIX 33719 IO TeMe «MeTautbiy

3. Pemenne skcriepuMeHTABHBIX 337124 10 TeMe «HemeTtas

[IpakTrueckue pabOThI CrPYNIUPOBAHBI B OJIOKM — XUMHUYECKUE TIPAKTUKYMBI, KOTOPBIE CITy’KaT HE TOJIBKO
CPEICTBOM 3aKpeIIeHUs] YMEHUI U HaBBIKOB, HO TaKXKe M CPEACTBOM KOHTPOJIS 3a KAUeCTBOM HX

c(hOopMUPOBAHHOCTH.
4, TemaTH4ecKkoe IJIAHUPOBAHHUE C ONPEACTICHUEM OCHOBHBIX BU/I0B y‘lCﬁHOﬁ NEeATECJIbHOCTHU.
10 kaacc
Tembl, BXoasime B JaHHbII OcHOBHOe coaepxkaHue XapakTepucTuka
pazaen 10 TeMaM OCHOBHBIX BH/IOB

AeATeJIbHOCTH Y4eHHKA
(Ha ypoBHe yueOHbIX
aeiicTBmil)

10 kiaace

Teopusi XMuMHYECKOT0 CTPOEHHSI OPraHudecKux coequHeHuii. [Ipupona xumuveckux cssei. (3

4)

Opranuyeckue BellecTBa.
Xumuueckoe ctpoenue. Teopust

XUMHYECKOT'O CTPOCHHMA BEIICCTB.

Yraepoasslii ckener. M3omepus.
N3omepsbl. DHepreTruueckue
YPOBHH U MOJypPOBHH.
DnexTpoHHbIe opOuTanu. S u P —
OnekTpoHbl. CIIUH 3JIEKTPOHA.
CrniapeHHbIE 3JIEKTPOHBI.
DneKTpoHHas KOHPUTypaIus.
I'padmyeckue s7eKTPOHHBIE
dbopmynel. CUrMa U M - CBS3H.
MeTto BajleHTHBIX CBSI3€M.
OyHKIMOHATIbHAS TPYIIIA.

1.IIpeameT opraHuyeCcKOi XUMUH.
Teopusi XUMHUYECKOTO CTPOCHHUS
OpraHNYECKUX BEILECTB.

2. CocTosiHUE PTIEKTPOHOB B
aToMme. DIEKTPOHHAs IPUPoIa
XUMHYECKUX CBSI3EH B
OpPraHHYECKUX COCTUHEHUSX.

3. Knaccudukanus coequHeHUH
OpraHUYECKUX.
Jemoncrpanuu. O6pasisi
OPraHUYEeCKUX BEUIECTB U
MarepuanoB. Mojenu MoJeKyn
OPraHUYECKUX BEIIECTB

OOBACHATD, IOYEMY
OPraHUYECKYI0 XUMUIO
BBIJICIIMIIN B OT/ICIIHHBIN
paszaes XuMHH.
[lepeuncnarb OCHOBHBIE
MPEANOChUIKU
BO3HUKHOBEHHMS TEOPUH
XUMHUYECKOTO CTPOCHHS.
Paznuuath Tpu OCHOBHBIX
TUIA YIJIEPOJHOTO
CKeJIeTa: Pa3BETBIIEHHBIN,
HEpa3BETBJICHHBIN U
UKINYECKUI.
Ornpenenars HaIU4YKE
aTOMOB YIJIEPOJa,
BOJIOPOJIA U XJIOpA B
OPraHUYECKUX BEILIECTBAX.
PaznuuaTe moHATHS
«OIEKTPOHHAsE 000JI0UKa»
U «3JIEKTPOHHAs
opOuTtanby. M3o0paxars
AJIEKTPOHHBIE
KOH(HUTypanuu aTOMOB
31eMeHTOB 1-r0 1 2-10




MIEPHOJIOB C MTOMOIIIBIO
AIIEKTPOHHBIX H
rpaduIecKux
AIIEKTPOHHBIX (POPMYIL.
OOBSCHATh MEXaHU3M
00pa3zoBaHus U
0COOEHHOCTH G- U T~
cBsi3eid. Onpenensrb
MIPUHA]ICKHOCTD
OpPraHUYeCKOTr0 BEIIECTBA
K TOMY WJIM UHOMY KJIACCy

10 CTPYKTYpHOU opmye.
2. Yraesoaopoabi (9 4)
2.1. lpenenbHbie YriieBOAOPOALI — aJKaHbI (2 1)
[IpenenbHbIe YTrIEeBOIOPOIBI 4. DneKTpoHHOE U OOBSCHATD
(ankansbl). Bo30yxn€HHOE COCTOSIHME | TPOCTPAHCTBEHHOE CTPOCHUE MPOCTPAHCTBEHHOE

aToma yriepoja. ['ubpuauzanus
aTOMHBIX opOuTasiei. ['omomory.
I'omonoruueckas pasHOCTb.
['omonornueckut ps.
MexiyHapoiHas HOMEHKIIaTypa
OpraHuyeckux BeulecTB. M3omepus
yIIepOAHOro cKeneta. Peakiuu
3aMelIeHus (raJoreHupoBaHue),
JeTUPUPOBAHUS, U30MEPHU3AIUH
ankaHoB. LlermHpie peakiuy.
CBOOOIHBIE paIUKAIIBI.
["anoreHonpoun3BoAHbIE ATKAHOB

aJIKaHOB. ['OMoJIOTH 1 M30MEPbI
QJIKaHOB.

5. Meran — npocTeimit
IPEICTaBUTEIb AIIKAHOB.
Hemoncrpaunu. OTHOIIEHUE
QJIKAHOB K KUCIIOTaM, MIeJI0Yam
pacTBOpY IepMaHraHaTa Kajaus U
OpOMHOM BOJIE.
JlaGopaTtopHbIii

onbIT. M3roToBiieHre MOIemei
MOJIEKYJT YTIIE€BOJIOPOJIOB

CTPOEHUE MOJIEKYIT
aJIKaHOB Ha OCHOBE
MIPEJCTABICHUN O
TUOpUIU3AIIT
opburanei atoma
yriiepoja.
H3roraBnuBaTth
MOJIEJIN MOJIEKYJ
aJIKaHOB,
PYKOBOJCTBYSACH
TEOpUEH XUMHYECKOTO
CTPOCHUS
OpraHuYeCKUxX
BemecTB. OTIMYaTh
TOMOJIOTH OT
n3omepoB. HaspiBath
aJIKaHBI 10
MEXyHapOAHOU
HOMEHKJIaType.
CocTaBiiaTh
ypaBHEHUS
XUMHUYECKUX PEaKIHil,
XapaKTePU3YIOIIUX
XUMHYECKUE CBOMCTBA
MCTaHa U ero
romMoJoroB. Pemars
pacyéTHbIC 3aa4M Ha




BBIBOJI (POPMYJIBI
OpPraHu4YecKoro
BEILECTBA.

2.2. HenpeneabHbIe YIiIeBOAOPO/bI (AJKEHbI, ATKATHEHbI U AJIKUHBI) (4 1)

Kpatnsie cBsa3u. HenpenenbHbie
YIJI€BOAOPOIbL. AJIKEHBI. SP -
I'uOpunmzanmsi. OTeH (3TUIICH).
H3oMepus noJI0KEHUS IBOMHOMN
cBs3u. [IpocTpancTBeHHas n3omepus
(cTepeo-uzomepus). Peakiiun
MpUCcOeUHEeHUs (THAPUPOBAHUE,
raJloreHUpOBaHKE, TUApaTaIH),
OKHCJIEHUS U MOJIMMEpU3aLuU
AJIKEHOB. BBICOKOMOJIEKYIISIpHBIE
coenuHeHus. KauecTBeHHbIE peakuu
Ha IBOMHYIO CBA3b. AJIKaJIHEHBI
(IreHoBBIE YrIIeBOI0PObI). JAMBUHMIT
(byraguen-1,3). Mzompen (2-
metwibyramuen-1,3). ConpsokEHHbIe
NIBOMHBIE CBA3U. Peaknmn
MpUCcOeMHEeHUS (TajJOreHUPOBAHUS)
Y NIOJIUMEPU3AIMU aTKaAUEHOB.
Anerunen (3TuH). MexkiaccoBas
n3omepus. SP-I'mbpuauzamms
ANEKTPOHHBIX OpOuTanei. Peakmuu
MIPUCOETMHEHUS], OKUCIICHUS U
MOJIMMEPHU3aLuH aIKUHOB

6. HerpenenbHbIE yIriieBOI0POIBI.
AJIKEHBI: CTPOEHUE MOJIEKYIL,
TOMOJIOTHS U U30MEPHS.
[Tosnydenue, cBoOMCTBA U
IPUMEHEHUE AJIKEHOB.

7. IlpakTHyeckas padora

Nel «IlosmydyeHue 3TUIIEHA U OTIBITHI
C HUM.

8. AnKagveHsl.

9. AuleTHIIEH U €ro TOMOJIOTH.
JdemoncTpauuu. Moaenu MoJIeKyn
TOMOJIOTOB U U30MEPOB.
[Tonyyenue aneTmineHa KapOUTHBIM
cnocoboM. Bzanmonencreue
aleTUIIEHa C pacCTBOPOM
nepMaHraHaTa Kajaus u OpoMHOM
BoJI0M. ['opeHne anerunena.
Paznoxenne kayuyka npu
HarpeBaHUU U UCIIBITAHNE
MPOJIYKTOB Pa3I0KEHHUS.
3HaKOMCTBO ¢ 00pa3iaMu

Kay4yKOB.

OOBSICHATD
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI
STUJICHA Ha OCHOBE
IIPEACTABIICHUM O
rudpuanu3aum
ATOMHBIX OpOHTaneit
yriaepoja.
N3obpaxath
CTPYKTYpHBIE
(bopMyIIBl ATKEHOB U
UX U30MEPOB,
Ha3bIBaTh AJIKCHBI T10
MEXKyHapOHOU
HOMEHKJIaType,
COCTaBIIATH GOPMYJIbI
AJIKEHOB TI0 UX
Ha3BaHUSM.
CocraBiTh
ypaBHEHUS
XUMHYECKUX PEAKIINH,
XapaKTePU3YIOIINX
XUMHUYECKHE CBOMCTBA
ankeHoB. [lomyyats
stuiieH. Jloka3biBaTh
HEeTpeIeTbHbIN
XapakTep 3TUJICHA C
MOMOIUIBIO
Ka4eCTBEHHOM
peaKIuy Ha KpaTHbIE
cBs3u. COCTaBIIATh
ypaBHEHUs
XUMHUYECKUX PEaKIui,
XapaKTePHU3YIOIIHNX
HeTpeIeIbHbIN
XapakTep ajJKaJleHOB.
OOBsCHATD SpP-
ruOpUIN3aIHIo U
MPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYJIbI
aleTuJIeHa, Ha3bIBaTh
TOMOJIOTHY alleTUjIeHa
0 MEXTYHApOIHOU
HOMEHKIIaType,
COCTaBJISITh YpaBHEHUS
peakuuu,
XapaKTePU3YIOIIUX
XUMHUYECKUE CBOMCTBA
aleTusiIeHa




2.3. Apenbl (apomaTuyeckue yriaesoaopoasni) (1 1)

ApeHbl (apomaTHuecKue
yriaeBonopoasl). benszoi. benzosbHoe
koJbLo. Tomyon. M3omepus
3amecTtuTenel. Peaknuuy 3amenenus
(rajoreHupoBaHuE, HUTPOBAHUE),
OKHUCJIEHUS U MPUCOETUHEHUS
apeHoB. [lectunnapl. 'eneTnueckast
CBSI3b apPEHOB C JIPYTUMHU
YIJ1€BOJOPOJAMHU

10. ben3ou 1 ero roMoJIOTH.
CpoiicTBa O€H30J1a U €T0
TOMOJIOTOB.

JdemoncTpaumnu. beH3o1 kak
pactBopuTtenb. ['openue 6ensoua.
OtHomrenue O6eH3o0a K OpOMHOM
BOJIC U PAaCTBOPY MEpMaHTaHATa
kanus. OKUCIICHUE TOTyoIa

OOBSICHATD
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIBI
OcH301a.
N3obpaxats
CTPYKTYPHYIO
dopmyny OeHzomna
JBYMsI CIIOCOOaMHU.
OOBACHATH, KaK
cBolicTBa OeH30J1a
00YCIIOBJICHBI
CTPOCHHUEM €T0
MOJICKYJIBI.
CocCTaBIIATh
YPaBHEHUS PEaKIIHiA,
XapaKTePU3YIOIIIX
XUMHYECKHE CBOMCTBA
OeH3071a U €T0
TOMOJIOTOB

2.4. IlpupoaHbie HCTOYHUKY U Tepep

a00TKa yrjieBoa0poaosB (2 1)

[Tpuponnsriii raz. Hedts. [TomyTHBIC
HedTsHBIC Ta3bl. KaMeHHBIN yroJih.
[Teperonka HedTH.
Pextuduxaimonnas KoJoHHa.
bensun. Jlurpoun. Kepocun. Kpekunr
HepTenpoaykros. [Tuponms

11. IlpupoaHBIE UCTOYHUKH
yraeBoaopoaoB. IlepepaboTka
He(TH.

12. KouTpoabHasi padora 1 o
TeMaM «Teopusi XUMHYECKOTO
CTPOEHUS OPraHUYECKUX
COCIMHEHUN», « Y TIIEBOJOPOIBI.
JlaGopaTtopHblii

onbIT. O3HaKOMIJIEHHE C 00pa3amMu

MPOIYKTOB HedrenepepaboTKH

XapakTepru3oBaTh
COCTaB MPUPOJTHOTO
ra3a  MOIyTHBIX
He(TSIHBIX Ta30B.
Xapaktepus3oBarth
CIocoObI IepepadoTKH
Hetu. OOBACHITHL
oTiinyne OeH3uHa
IPSIMO# TEPETOHKU OT
KPEKHUHT - OCH3HMHA.

3. Kuciopojacoaep:kamme oprannueckue coexuuenns (11 1)

3.1. Ciuptbl ¥ peHobI (3 4)

Kucnopoacoaepxarue
OpraHUYeCcKue COCAUHEHMS.
OnHOaTOMHBIE NPEIEIBHBIE CITUPTHI.
OyHKIMOHANbHAS TPYIIa CIUPTOB.
MeTtaHon (METUIIOBBIN CIHPT).
DTaHoJ (3TUIIOBBIN CIIHPT).
IlepBHUYHBIN, BTOPUYHBIN 1
TPETUYHBINA aTOMBI YIJIEPOJIA.
Bonoponnas cBs3b. CnuproBoe
opoxxenne. depmenTsl. BonopoaHsie
CBSA3U. AJNKOToJIM3M. MHOTOaTOMHBIE
CHUPTHI. DTUIEHIVIMKOJb. [ THLIepuH.
KavecTBeHHast peakuus Ha
MHOTOATOMHBbIE CIIUPTHI. DEHOJIBI.
ApomaThyecKue CIUpThI.
KavectBenHast peakuus Ha (peHo

13. OgHOaTOMHBIE TIPEICTbHBIC
CIIUPTHI.

[Tosnyuenue, XuMHUYECKUE CBOMCTBA
Y IPUMEHEHNE OJJHOATOMHBIX
MpPEAENbHBIX CIIUPTOB.

14. MHOTOAQTOMHBIE CTUPTHI.

15. deHoubl M apoMaTHUYECKHE
CIIUPTHI.

JlabopaTopHble ONBITHI.
OkuclrieHne 3TaHosa OKCHA0M
menu(Il). PactBopenue riumepruna
B BOJIE€ U PEAKIUS €0 C
ruapokcuaom meau(Il).
XuMHYeCcKue CBOMCTBA (heHoIa

N3o6paxaTh 00111yI0
opmyiy
OJIHOATOMHBIX
MpeIeTbHBIX CIIUPTOB.
OOBSICHATD
obpa3oBaHue
BOJIOPOJIHOM CBSI3U U
€€ BIIMSIHUE Ha
buznueckue cBOCTBa
criupToB. CocTaBIsATh
CTPYKTYpHBIE
(bOopMyITBI CIUPTOB U
UX U30MEPOB,
HA3bIBATh CIHUPTHI IO
MEXKyHapOAHOU
HOMEHKJIAType.
OOBSCHATH




3aBUCUMOCTbH CBOWCTB
CIIUPTOB OT HAJIMYUS
(byHKIIMOHATBHOM
rpynmsl (-OH).
CocrtaBisiTh
YpaBHEHUS pEeaKUUid,
XapaKTEPU3YIOLIUX
CBOMCTBA CIIMPTOB U
WX PUMEHEHHE.
XapakTeprus3oBaTh
¢duznonoruueckoe
JEUCTBHE METAHOJIA U
staHoJsia. COCTaBIAThH
YpaBHEHUS pEeaKIUid,
XapaKTEePU3YIOIINUX
CBOICTBA
MHOTOATOMHBIX
CIIUPTOB, U
MIPOBOJIUTH
KaueCTBEHHYIO
peaKkIuio Ha
MHOTOAaTOMHBIE
crupThl. OOBSICHATD
3aBUCUMOCTB CBOMCTB
(dbeHoma OT CTpOCHUS
€ro MOJICKYJIBI,
B3alMHOE BIIMSIHUE
aTOMOB B MOJIEKYJIe Ha
npumepe GeHoa.
CocTaBiAaTh
yYpaBHEHUS peaKiui,
XapaKTepU3YIOIINX
XHUMHYECKHE CBOICTBA
denomna

3.2. AJberubl, KeTOHbI H KAapOOHOBBIE KHCIOTHI (3 U)

Kap6OHI/IJ'IbeIC COCINHCHHMUA.

Kap6onumnbHas rpymnmna. AnpaeruaHas

rpynna. Anbaeruibl. KeToHsl.
Peakiuu okucienus u
IPUCOEIUHEHNS AJIbJICTU/IOB.
KavecTBeHHBIE peakuy Ha
anpaerubl. KapOoHOBbBIE KHCIOTHI.
KapOoxcunpHas rpymmna
(xap6okcorpynna). OTHOOCHOBHBIE

MpEACIIbHBIC Kap60HOBBIe KHUCJIOTBI.

MypaBbpuHas KUCIIOTA. YKCyCHast
KHCII0Ta. ALleTaThl

16. KapOoHHIIbHBIC COCTMHEHUS —
anbJeruabl U keTousl. CBOWCTBA U
MPUMEHEHHE aJIbJICTU]IOB.

17. KapOOHOBBIC KHUCIIOTHI.
XUMUYECKUE CBOWCTBA U
MPUMEHEHHE OJTHOOCHOBHBIX
MpeIeNbHBIX KAPOOHOBBIX KUCIOT.
18. IIpakTuuyeckas padora Ne

2 «[lonyuenue u cBoiicTBa
KapOOHOBBIX KUCIOT.
Jdemoncrpauuu. PactBopenue B
aIleTOHE Pa3INYHBIX OPTaHUUECKUX
BELIECTB.

JlaGopaTopHbIe

onbITbl. OKUCIIEHHE MeTaHas
(aranans) okcumom cepedpa(l).
Oxucrnenne MeTaHamus (ITaHas)
rugpokcuaoM menu (I1)

CocraBnatb GopMyIbl
M30MEpPOB U
TrOMOJIOTOB
aJbACTUIOB U
Ha3bIBaTh UX IO
MEXyHapOAHOU
HOMEHKJIaType.
OOBSCHATD
3aBUCUMOCTB CBOMCTB
aJbACTUIIOB OT
CTPOEHHUS UX
(GyHKIIMOHATBLHOM
rpynnsl. [IpoBoauTs
KaueCTBEHHbIE
peakuuu Ha
albACTUIBI.
CocraBisiTh
YpaBHEHUs pEaKlLtii,
XapaKTepU3YIOIIUX
CBOMCTBA aIbJCTUIOB.




CoctaBnsath GopMyIbl
MU30MEPOB U
rOMOJIOTOB
KapOOHOBBIX KUCIIOT U
Ha3bIBaTh UX IO
MEXKyHapOHOU
HOMEHKJIaType.
OOBSICHATD
3aBUCUMOCTbH CBOWCTB
KapOOHOBBIX KUCIIOT
OT HAJIMYHUS
(GYHKIIMOHATBLHOM
rpynmsl (-COOH).
CocTtaBisTh
YpaBHEHUS PEAKIUH,
XapaKTEPU3YIOIINUX
CBOMCTBa KapOOHOBBIX
kucioT. Iomyuats
YKCYCHYIO KHCIIOTY U
JIOKa3bIBaTh, YTO 3TO
BELIECTBO OTHOCUTCS K
KJIaCCy KUCIOT.
Ot1nnyath
MYPaBbUHYIO KHCIIOTY
OT YKCYCHOH C
MTOMOIIIBIO
XUMHYECKUX PEAKIIHM.

3.3. Caosxubie 3¢upsl. JKupsi (2 1)

Crnoxnbie 3¢upsbl. Peaknus
srepudukanun. [l{enounoit ruaponus

CIIOKHOTO ddupa (oMbLIeHHE). KUpPBI.

CuHTEeTHYECKHE MOIOIIHE cpeacTBa.

19. Cnosxxnbie 3¢upHI.

20. XKXupsi. Moromue cpeicTaa.
JdemoncTpanuu. O6pasiibl
MOFOIUX W YHCTSIIUX CPEICTB.
JlaGopaTtopHble

ONBITHI. PacCTBOPUMOCTS JKUPOB,
JI0Ka3aTeIbCTBO MX HEMPEIEIIbHOTO
XapakTepa, OMbUICHHE )KUPOB.
CpaBHeHuE CBOMCTB MbLIa U
CHHTETHUYECKUX MOFOIIUX CPEJICTB

CocTaBiiaThb
ypaBHEHUS peaKIuit
TEpUPUKALINH.
OOBACHATD
OMOJIOTUYECKYIO POJTh
)kupoB. Cobiro1aTh
npaBujia 6€301acHOTO
oOpareHus co
cpencTBaMu OBITOBOM
XUMHUU

3.4. Yraesoasl (3 4)

Yraesoasl. MoHOCaxapusl.
I'moko3a. @pykro3sa.
Onurocaxapunsl. Jucaxapusl.
Caxapo3a. [Tonucaxapuasl. Kpaxmai.
I'nmukoren. Peakmnusa
nmoJimKoHAeHcanuu. KadecTBenHas
peakuus Ha kpaxmail. Llemnronosa.
Anerunuermnono3a. Knaccudukarms
BOJIOKOH

21. YraeBonsl. I'mroko3a.
Omnurocaxapunel. Caxapo3sa.

22. Ilonucaxapuasl. Kpaxmai.
Ilennrono3za.

23. llpakTuyeckas padoraNe

3 «Pertienune sKciepuMEHTAIBHBIX
3a/1a4y Ha MOJIyYeHHE U
pacro3HaBaHuE OPraHUYECKUX
BELIECTB.

JlaboparopHblie onbIThbl. CBOICTBa
TJIFOKO3bI KaK aibAeTUI0CIUPTA.
B3aumoaerictBue caxapo3ssbl ¢
TUAPOKCUAOM KalbIIUsl.
[IpurorosiieHne KpaxMaJlbHOTO

OOBACHATD
OMOJIOTUYECKYIO POJIb
TJIFOKO3BI.
IIpaxTruecku
JIOKa3bIBaTh HAJIMUNE
(bYHKIIMOHATBHBIX
IPYII B MOJIEKYJIe
TJIIOKO3BI.
OOBACHATH, KaK
CBOICTBa caxapo3bl
CBSI3aHBI C HATMYUEM
(YHKIIMOHATBHBIX

TpyII B €€
MOJIEKYJIE, U




KJIeHicTepa U B3aUMOJICHCTBUE C
nonoM. I'maponns kpaxmaia.
O3nakomiieHHe ¢ 00pazaMu
HMPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

Ha3bIBaTh 00IacTH
MIPUMEHEHUS
caxapo3bl. COCTaBIATh
YpaBHEHUS pEeaKUUid,
XapaKTepU3yIOIINX
CBOMCTBA Caxapo3bl.
CocTtaBisTh
YpaBHEHUS peaKuid
TUIPOJIN3a Kpaxmaia 1
MOJIMKOHECHCALUU
MOHOCAaXapH/I0B.
IIpoBoauTH
KaueCTBEHHYIO
peaxIuIo Ha Kpaxma

4, A30Tc0z1ep>lcaume OpraHu4ecKue ¢

oemuHenus (5 v)

A3oTcoaepKalme OpraHnyeCcKue
coeIMHEHUs. AMMHBI. AMUHOTPYIIIA.
AHUIMH. AMUHOKHCIIOTBI.
bunonsipueiili noH. Ilentunnas
(amunnas) rpynna. [lentunnas
(amumHas) cBs3b. [lenTuap.
IMomnenmuasl. I'mummH. beakn.
CtpykTypa OEIKOBON MOJICKYJIBI
(mepBUYHAasi, BTOpUYHAs, TPETUUHAS,
yeTBepTUYHasi). JleHaTypanus u
ruaposiu3 6enkoB. L[BeTHbIE peakiun
Ha Oenku. A30TCoJepIKaninue
reTEPOLUKINYECKHE COCTUHEHNUS.
[Tupuaun. [Tuppon. [Tupumuaus.
[lypun. A30THCTBIE OCHOBAHUS.
HyxknenHoBbIe KUCTOTBHL.
Hyxkneotuasl. Kommnemenrapubie
A30THUCTBHIE OCHOBAHUS.
®apmakoIoruyecKas XumMus

24. AMUHEL

25. AMUHOKHCIIOTEL benku.

26. Azotconepxkarine
TETePOIMKITMYSCKHAC COCTNHEHHUS.
HyxkieMHOBBIE KHUCITOTHI.

27. XuMusi 1 3J0pOBbE YEIOBEKA.
28. KonTpoabHas padora 2 o
temam «Kucnopoaconepxarniue
OPraHUYEeCKUE COCAMHEHUS,
«A30TcoaepxaIire OpraHuIecKue
COCIMHEHU.

JlaGopaTopHblii onbIT. [[BeTHBIE
peakiuu Ha OeIKu

CocCTaBIATh
ypaBHEHUS

peaknui,
XapaKTEPHU3YIOMUX
CBOMCTBA aMHHOB.
OOBACHATD
3aBHCHMOCTH CBOMCTB
AMUHOKHCJIOT OT
CTPOCHHS UX

(G YHKITMOHATBHBIX
rpynn. Ha3siBath
aAMUHOKHCIIOTHI 110
MEXKIYHApOTHOU
HOMEHKJIaType H
COCTaBJIATH
ypaBHEHUS PEaKIINA,
XapaKTEPU3YIOIIHNX UX
CBOMCTBA.

OOBICHATD
OHMOJIOTHYECKYIO POJIb
OEIKOB 1 X
MpEBpaIllCHUH B
opraHusme.
[IpoBOAKMTH LIBETHBIC
peakiuu Ha

0enxu. O0OBICHITE
OHMOJIOTHYECKYIO POJIb
HYKJIEMHOBBIX
kucnot.llonp3oBarbes
UHCTPYKIUEN K
JIEKapCTBEHHBIM
npernaparam

5. Xumus nmosiumepos (6 )




[Tonumepsl. CreneHp
noaumepusauuu. MoHomep.
CrpyKTypHOE 3BEHO.
TepMorIacTU4HbIE

nosiumepbl. CTepeoperyisipHble
noaumepsl. [lonmatunen.
[Tomunponunen.
[TomurerpadropaTuicH.
TepMopeakTUBHBIE IOJTUMEPBI.
®eHos10pOpMabAECTHIHBIE CMOJIBI.
[Inactmaccel. @eHOIIacThI.
AmuHoITactel. [IeHommIacTsl.
[IpuponHslii kayuyk. PesuHa.
D60HUT. CHHTETUYECKUE KayTYKH.
Cunrernueckue BoJiokHa. KampoH.

29. CUHTETHYECKHE TOIUMEPHI.
KonpeHncanoHHble MOJIUMEPHI.
[Ienomnactsl.

30.HarypanbHblii KayqyK.
CuHTeTHYECKHE KayUyKH.

31. CuHTeTHYECKHE BOJIOKHA.

32. IIpakTHyeckas padora Ne

4 «PacriozHaBaHHE TUIACTMACC U
BOJIOKOH.

33. Oprannyeckas XuMusi, 4eJI0BEK
U TIPUPOJIa.

34. ITOroBsIii YPOK IO KypCy
xumun 10 xmacca.
Jemoncrpanun. O0pasisl
IUTaCTMAcC, CHHTETHYECKIX
Kay4yKOB U CHHTETHUYECKHX
BOJIOKOH.

JlaGopaTopHbliii onbiT. CBOMCTBA
KaIpoHa.

3anuckeIBaTh
YpaBHEHUS pEAKLINI
MOJIMMEPU3ALIUH.
3anuckeBaTh
YpaBHEHUS peaKUui
IMOJIMKOHICHCAITHH.
Pacno3naBarb
OpPraHuYeCcKue
BEILIECTBA, UCIOJIb3Ys
KauCCTBCHHBIC
peakuuu

4. TemaTn4yeckoe MJIAHUPOBAHME C ONPe/ieleHHeM OCHOBHBIX BU/I0B Y4eOHOM

AesITeJIbHOCTH.
11 kaace
Tembl, BXoasinue B JaHHbIA pa3aen | OCHOBHOe colep:KaHue XapakTepucTuka
10 TeMaM OCHOBHBIX BH/0B
AeATeTbHOCTH

YYeHHKa (Ha YpOBHe
Y4eOHBbIX JAeiCTBUIN)

1.IToBTOpenue kypca xumuu 10
kiacca (14)

1. Teopernueckue ocHOBBI xumuu (19 4)

1.1. BaxkHeline XuMHU4ecKHe MOHATHUS U 3aKOHBI (4 1)

XUMHAYECKUH dJIEMEHT. ATOMHBIN
HoMep. Maccosoe uncio. Hykinasl.
Pannonyknunel. M3o0tomel. 3akoH
COXpAaHEHUS MacCChl BEIIECTB. 3aKOH
COXpAaHEHUS U MPEBpallCHUs
sHepruu. [ledekT macchl.
[Tepuoanueckuii 3aKOH. DIEKTPOHHAS
koH¢urypauus. ['papuueckas
aneKTpoHHas popmyna. S-, p-, d- u f-
OneMeHTHl. JlaHTaHOMBI.
AxtuHOMnbl. MCKYyCCTBEHHO
MOJIyYECHHBIE JJIEMEHTHI.
BanentHocts. Bogopoassie
COCIUHEHMUS

2. XIMAYECKHI DJIEMEHT.
Hyxnuael. M30Tonbl. 3akoHbI
COXPAHEHHUS MACChl U YHEPTUU B
XHMHH.

3. Ilepuoauyeckuii 3aK0H.
Pacnpenenenue 31eKTpOHOB B
aroMax 3JIEMEHTOB MaJIbIX U
OOJBIINX MTEPUOJIOB.

4. Tlono>xeHue B MEPUOANIECKOM
CHUCTEME BOJAOPOA, JIJAHTAHOUIOB,
AKTUHOUJIOB U UCKYCCTBEHHO
IIOJIyYEHHBIX JIEMEHTOB.

5. BaneHTHOCTH U BaJIEHTHBIE
BO3MO’KHOCTH aTOMOB

[lepeuncnars
Ba)KHEWILINE
XapaKTEPUCTUKU
XUMHUYECKOTO
aneMenTa. OOBACHATH
pazuuue Mexmay
MOHATUAMHU
«XUMHUYECKUHI
AIEMEHTY, «HYKIHI,
«3otom». [IpumeHnaTs
3aKOH COXpaHEHUs
Macchl BELECTB MpU
COCTaBJICHUU
ypaBHEHUU
XUMHUYECKUX PEaKIUil.
Onpenenarsb
MaKCUMaJIbHO
BO3MOKHOE YHCIIO
AJIEKTPOHOB HA
HSHEPreTUYECKOM
yYpOBHeE. 3aIuchIBaTh
rpaguueckue
AJIEKTPOHHBIE




dbopmyst S-, p- u d-
AJIEMEHTOB.
XapakTepu3oBaTh
MOPSAO0K 3aMOJTHEHUS
AJIEKTPOHAMU
SHEPTEeTUYECKHUX
YPOBHEHN U
MOJTypOBHEHN B aTOMAX.
OOBACHATH, B UM
3aKITIOYACTCS
(buznyeCcKuil CMbICIT
TTOHSITHSI
«BAJICHTHOCTH.
OOBACHATD, YeM
OTIPENIETISIOTCS
BaJICHTHBIE
BO3MOKHOCTH aTOMOB
Pa3HBIX DJIEMEHTOB.
CocTaBiaTh
rpaduueckue
AJIEKTPOHHBIC
dbopmyIsl a30Ta,
docdopa, kucimopoaa
U CEpbI, a TAKXKe
XapaKTepu30BaTh
M3MEHEHUS PaJlycoB
aTOMOB XMMHUYECKUX
AJIEMEHTOB TIO
nepuojaMm u A-
rpyImmam
MEePUOINYECKOM
TaOJIULIBI

1.2. Crpoenue BemectBa (3 4)

Nonnas cBsa3b. KoBasieHTHAs
(ToJisipHast ¥ HETOJISIPHAS ) CBSI3b.
DnekTpoHHas GhopMyna.
Metannuueckas cBsi3b. Bogopoanas
CBs3b. [ MOpuAM3aIKs aTOMHBIX
op6uTtaneit. Kpucramibl: arToMHbIe,
MOJIEKYJIIPHbIE, HOHHBIE,
METaJUIMYECKUE. DIeMeHTapHas
aueiika. [Torumopousm.
[Tonmumopdubie MOTUbUKALINH.
Annotponus. M3omepus. ['omonorus.
XUMUYECKUN CUHTE3

6. OcHOBHBIE BHIBl XUMHUYECKOH
cBs3u. MonHasg u KoBajaeHTHAs
CBs3b. MeTamnnuecKkas CBSI3b.
BonopoHas cBsi3b.
7. IIpocTpaHCTBEHHOE CTPOCHHUE
MOJIEKYIL.
8. CTpoeHHEe KPUCTAILIOB.
Kpucramimaeckue pemeTku.
[Ipuunnb MHOTOOOpa3Us
Belects. JAeMoncTpanun. Moaenun
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX
1 METAININIECKUX
KPUCTAJUIMUECKUX PEIIETOK.
Mogenu MoneKys U30MEPOB U
TOMOJIOTOB

OOBACHATh MEXaHHU3M
00pa3oBaHUsI HOHHOU
M KOBAJIEHTHOH CBSI3U
1 0COOEHHOCTH
(U3UYECKUX CBOMCTB
HOHHBIX U
KOBaJIEHTHBIX
COEINHEHUIA.
CocTaBiAaTh
AIIEKTPOHHBIE
bopMyIBl MOJIEKYI
KOBaJIEHTHBIX
COCIUHEHHUH.
OOBICHATHL MEXaHU3M
obOpazoBaHus
BOJIOPOJIHOU U
MeTaJlJIMYeCKOM
CBSI3€H U 3aBUCUMOCThH
CBOICTB BEIIECTBA OT
BHIa XUMHUYECKOU
cBsa3u. OOBSICHATD
MPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYIT




OPraHuYeCcKUx 1
HEOPraHUYeCKUX
COEVMHEHUH C
IMOMOLIBIO
MPEJCTABICHUN O
rudpuan3anuu
opOuranei.
OOBSICHATD
3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIIA €TO
KPUCTaJUIMYECKOU
pemi€Tku. OOBSICHATD
MPUYUHBI

MHOT000pa3us
BEIIICCTB
1.3. Xumuyeckue peakuuu (3 1)
OxucnurensHo-BOoccTaHOBHTENbHBIE | 9. Kimaccnukanust XaMUYeCKUX [lepeuncnarsb
peakuuu. Peakiuu pasnoxenus, peaKuuid. MpU3HAKH, II0
COeIMHEHM, 3aMelleHHs, OOMEHa. 10. CxopoCTh XUMHYECKHUX KOTOPBIM
DK30TepMUYECKUE U peakuuii. Karanns. KJIaCCU(PHUIUPYIOT

SHIOTEPMHUUYECKHIE PEAKITUH.
OO6paTumble 1 HEOOpaTUMBbIE
peakuuu. TernoBoil 3¢ dekT peakuum.
3akoH ['ecca. Tepmoxumuyeckue
ypaBHeHud. TernoTta o6pa3oBaHusl.
TemnoTa cropanusi. CKOpocTh
XUMHUYECKON PEaKInu.
AKTUBUPOBAHHBIA KOMIIJIEKC. 3aKOH
nercTByromux —Macc. Kuneruueckoe
ypaBHeHue peakuuu. Karamuzarop.
HNuruburtop. 'oMoreHHbIN 1
reTepOreHHbIN KaTanus.
Karanuruueckue peakium.
Xumuueckoe paBHoBecHe. [IpuHuumn
Jle llaTenne

11. Xumuueckoe paBHOBECHE U
YCIIOBHS €70 CMEIIEHUS.
JdemoncTpaumnu. Pa3inyHble THITBI
XUMHYECKUX PEAKIIUH,
BUJICOOMBITHI 10 OPTaHUYECKOM
XUMHH.

JlaGopatopHbliii onbIT. 3yueHue
BIIUSTHUS Pa3IMYHbBIX (aKTOPOB Ha
CKOPOCTh XUMUYECKUX PEAKIIH

XUMUYECKUE PEAKIIUH.
OOBACHATH CYIIHOCTb
XUMHYECKOW PEaKIUH.
CocTaBisTh
ypaBHEHUS
XUMHYECKUX PEAKIIUH,
OTHOCSIINXCS K
OMpPEACIEHHOMY THUITY.
OOBICHATE BINSHUE
KOHIEHTpALMI
peareHToB Ha
CKOPOCTh TOMOT€HHBIX
U TE€TEPOreHHBIX
peakuuii. OOBACHITH
BIIMSTHUE PA3JIMYHBIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOHN PEeaKInu,
a TakKe 3HaueHHE
MIPUMEHCHUS
KaTaJn3aToOpoB U
HHTUOUTOPOB Ha
npakTuke. OOBACHATH
BIIMSHUE U3MCHCHHS
KOHIIEHTPALUU OJHOTO
13 pearupyrouux
BEIIECTB,
TEMIIepaTypbl U
JIaBJICHHS Ha

CMelleHne
XUMHUYECKOTO
paBHOBECHS

1.4. PactBopsl (5 4)

JlucniepcHble cucTeMbl. PacTBOPSL. 12. lucniepcHbIe CHCTEMBI. Xapakrepus3oBaTh

I'pyboaucriepcHbIe CHCTEMBI
(cycrnieH3uu U SMYJIbCUN).

13. Crioco06b! BeIpaskeHUs
KOHILICHTPALIUHU PACTBOPOB.

CBOMCTBA Pa3JIMYHBIX
BHJIOB TUCIIEPCHBIX




Kosnounnsie pactBopsl (30J11).

Aspo3zonu. MonsipHas KOHUEHTpaLHs.

ONEKTPOIUTHI. DIEKTPOIUTHIECKAS
muccouuanus. CTeneHpb
qucconuanuu. Koncranra
aucconyanuu. BoaopoaHsii
IoKasarenb. Peakunu HOHHOTO
oOmeHa. ['maponu3 opraHugecKux
BewecTB. ['uaposns coneit

14. Ilpaxmuueckan paboma

1 «IIpuroroBneHue pacTBOPOB C
3aIaHHOU MOJIIPHOU
KOHILICHTPALIEH».

15. Dnekrponutrryueckas
qucconyanus. Bonopoasslii
nokasarenb. Peakuun MOHHOTO
oOMeHa.

16. I'uaponu3 OpraHNYecKuX U
HEOPraHUYECKUX

coenuHeHuil. JlabopaTopHble
onbIThl. OnipeiesieHNe peakuu
Cpelibl YHUBEPCAbHBIM
uHaukaropom. ['maponus conen

CHUCTEM, YKa3bIBATh
MPUYHHBI KOATYJISILIIN
KOJUJIOUJIOB U
3HAYCHHUE DTOr0
siBJeHUS. Pemarts
3aJa4M Ha
MIPUTOTOBJICHUE
pactBopa
OIpeaenEHHON
MOJISIPHOM
KOHIICHTPALIUH.
I'oToBUTH pacTBOp
3aJJaHHOM MOJISIPHOM
KOHIICHTPAIIUH.
OOBSCHATD, TOUEMY
PacTBOPHI BEIIECTB C
WOHHOU U
KOBaJICHTHOM
MTOJISIPHOM CBSI3BIO
MIPOBOJIAT
ANEKTPUYECKUI TOK.
Onpenenars pH cpensr
C IOMOIIHIO
YHUBEPCAIBHOTO
WHJIUKATOpAa.
OOBACHATD C ITO3UIIHAN
TEOpUH
ANEKTPOTUTUUECKON
JHCCOITHAITNHT
CYIIHOCTh
XUMHYECKUX PEaKIIH,
MPOTEKAIOIINX B
BOJIHOM cpefe.
CocCTaBiATH MOJHEBIC
1 COKpAIIEHHBIE
HMOHHBIE YPaBHEHUS
peaKiui,
XapaKTePU3YIOLIUX
OCHOBHEBIE CBOMCTBA
Ba)KHEHIIINX KJIACCOB
HEOPraHUYECKUX
COCIUHEHHUH.
Onpenenars peakuuto
Cpebl pacTBOpPA COJH
B Bojie. COCTaBIATh
YpaBHEHUS peakuuii
TUAPOIN3a
OPraHuYecKuX U
HEOPraHUYEeCKUX
BCIICCTB

1.5. DaexkTpoxumuyeckune peakuuu (4 1)

lNanibBaHUYECKUI DIIEMEHT.
Onexrpoasl. AHon. Katon.
AKkyMynsTop. TOIUIMBHBIN 31EMEHT.
Onexrpoxumus. P cTannapTHbIX
9JIEKTPOIHBIX IOTEHIIAAJIOB.

17. XuMHu4yecKre UCTOYHUKH TOKA.

Psan cranaapTHBIX 3J€KTPOIHBIX
HOTEHIIHAJIOB.

18. Koppo3sust MmeTaymioB u eé
HpeayIpexIcHHE.

OOBACHITH IPUHITUTT
paboThI
rajbBaHHYECKOTO
snemenTa. OOBICHATS,
KaK YCTPOEH




CrangapTHbI€ YCIOBUS.
CranaapTHbIA BOJOPOIHBIN
anekrpoa. Kopposus mertauios.
Xumuyeckas U
IIEKTPOXUMHUYECKAsT KOPPO3USL.
DNeKTpoIn3

19. DnexTponus.

20. KonTpoabHas padora 1 o
teme «TeopeTnuecknue OCHOBBI
XUMUH»

CTaHJApTHBIN
BOJIOPOHBIN
AIEKTPOIL.
[Tonp30BaThCs psaOM
CTaHJAPTHBIX
AJIEKTPOIHBIX
MTOTEHIMAJIOB.
Otnuyath
XUMUYECKYIO
KOPPO3HIO OT
ANEKTPOXUMHUYECKOMU.
OOBACHATH MPUHIIUATIBI
3aIIUTHI
METaJUTMYECKUX
U3JI€TIUH OT KOPPO3HUH.
OOBACHATDH, KaKHE
MIPOIIECCHI TPOUCXOMISIT
Ha KaTOJIE ¥ aHOJE
MIPH AJIEKTPOJIU3E
pacIuiaBoB U
pacTBOPOB COJIEH.

CocTaBiaTh
CyMMapHbIC
YpaBHEHUS PEaKIui
AIIEKTPOITH3A

2. Heoprannyeckasi xumus (11 4)

2.1. Merajisl (6 4)

JI€rkue u THKENBIC METaJUTHI. 21. O6mras XxapaKTepuCTUKA U XapakTepru3oBaTh

JIerkoTuIaBKUeE M TYTOTUTaBKHE CHOCOOBI TOJTYYEHUST METAILIOB. oOmire cBOWCTBa

METaJLTbI. 22. O030p METALITMYECKUX METaJUIOB H

Menp. unk. Turan. Xpom.

Kemneszo. Hukens. [Inatnaa. CriaBel.

Jlerupyrouue

no0aBku. YEpHbIE U LIBETHBIE
Metauibl. YyryH. Ctais.
JlerupoBaHHBIE CTAIN

3JeMeHTOB A- u b-rpymm.

23. Menp. [unk. Tutan. Xpowm.
Kene3o, HUKeNb, IUIaTUHA.

24. CrinaBeI METAJIJIOB.

25. Oxkcupl ¥ TUAPOKCHUIBI
METaJJIOB.

26. Ilpakmuueckan paboma

2 «PemeHune sKCIepuMEHTAIIbHBIX
3a/1a4 o TemMe «MeTtaaby.
JemoncTpamuu. O0pasiis
METAJIOB U UX COCIUHEHHNH,
cniaaBoB. B3aumoaelicTBue
METaJUIOB C KUCIOPOJIOM,
KHUCJI0TaMH, BOJIOM.
JlokazaTenbcTBO aM(OTEPHOCTH
AITIOMUHHUS U €T0 TUAPOKCHIA.
BzaumoneiicTBue Meau 1 xeiesa ¢
KHCIIOPOJIOM; B3aUMO/ICHCTBHE
MEOH U JKelle3a ¢ KHCIOTaMH
(cepnasi, comnstHast). [lomyuenue
ruapokcuaoB meau (L) u xpoma
(1), okcuaa Menu.
BzanmoaelicTBrue OKCHIOB U
TUJPOKCUIOB METAJIIOB C
Kkucnotamu. JlokazaTeanCcTBO
aM(pOTEPHOCTH COeTMHEHUH XpoMa

Pa3bACHATH UX Ha
OCHOBE
MPEJCTaBICHUM O
CTPOEHUU aTOMOB
METaJJIOB,
METaJUTHYECKOH CBSA3H
1 METaJNIMYSCKON
KPUCTAJUIMYECKON
peteTKe.
NnmoctpupoBath
IpUMepaMH CIOCOOBI
MOJTY4YEHHUS] METaJUIOB.
XapakTepu3oBaTh
XUMHUYECKHE CBOMCTBA
MeTamioB |A—IIA
TPy ¥ aTIOMUHUS,
COCTaBIIATh
COOTBETCTBYIOIINE
YpaBHEHUS PEaKLUi.
OOBICHATD
0COOEHHOCTHU
CTPOCHHS aTOMOB
XUMHWYECKUX
IEMEHTOB b-rpymnn
MEPUOINYECKOMN
cuctemsl /1. 1.




(ID).

Menpeneena.
CocraBiiTh
YpaBHEHUS PEAKIUN,
XapaKTEePU3YIOLINX
CBOMCTBA MEJH,
[IMHKA, TUTAHA, XpOMa,
JKesaesa.
[Ipencka3biBaTh
CBOMCTBA CIIJIaBa, 3HAS
€ro COCTaB.
OOBACHATH, Kak
HW3MEHSIOTCSI CBOMCTBA
OKCHJIOB U
TUJPOKCHJIOB
METAaJJIOB II0
nepuojaam u A-
rpymnmnam
MEPUOINYECKOM
Tabaumpl. OOBICHSATS,
KaK U3MEHSIOTCS
CBOIICTBA OKCHIIOB B
THIPOKCHJIOB
XHMUYECKOTO
3JIEMEHTA C
MMOBBIIICHUEM CTCIICHH
OKHCJICHHS €T0 aToMa.
3anuceIBaTh B
MOJIEKYJISIPHOM 1
HOHHOM BHJIE
ypaBHEHUS
XUMHYECKUX PEAKIUH,
XapaKTePU3YIOIINX
KHCJIOTHO-OCHOBHEBIE
CBOMCTBA OKCHIOB B
TUJPOKCUJIOB
METaJJIOB, a TAKKE
AKCHEPUMEHTAIBHO
JIOKa3bIBaTh HaJTU4HE
9THUX CBOMCTB.
Pacno3naBatsh
KaTHOHBI COJICH C
IMOMOIIBIO
KaueCTBEHHBIX
peaxkuui

2.1. Hemetasuini (5 4)

Hewmeramnsl. [IpocTeie BemecTBa —
HEMETALIBL.

VYraepon. Kpemuuii. Azot. @ocdop.
Kucnopoa. Cepa. ®@top. Xnop.
Cepnas kucinoTa. A30THast KUCJIOTA.
Bopopoansie coennnenus
HEMETAIIOB

27. O630p HemeTansoB. CBoiicTBa U
NPUMEHEHHE BaXKHEHIIINX
HEMETaJJIOB.

28. O6mas XxapakTepucTHKa
OKCHJIOB HEMETAJIJIOB U
KUCJIOPOACOAEPIKAIINX KUCIIOT.
OKuCIUTENbHBIE CBOMCTBA CEPHOI
Y a30THOM KUCIIOT. BogopoaHubie
COEJIMHEHUSI HEMETAILIOB.

29. I'eneTnyeckas CBs3b
HEOPraHMYeCKUX M OPraHnYeCKUX

XapakTepus3oBarh
o0I1I1e CBOMCTBA
HEMETAIUIOB U
pa3bsICHATH UX Ha
OCHOBE
MPEJICTABICHUIN O
CTPOEHUU aToMa.
HasreiBate oOmactu
IPUMECHCHHUS
BaXHEHUIITUX
HEMETAILIOB.




BELIECTB.
30. IIpakmuueckasn paboma
3 «PernieHne dKCIepUMEHTATBHBIX
3a1a4 1o reme «Hemeramisy.
31. KonTpoJabHas padora 2 1o
teMe «Heoprannueckas
xumus». Jlemoncrpannu. O6pasip
HeMeTauioB. Monenn
KPUCTAJUIMYECKUX  PEIIETOK
anMasa u rpadura. [lomydenne
aMMHakKa U XJIOpOBOJIOPOAA,
pacTBOpeHuE X B BOJIE,
JI0Ka3aTeNbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3TUX BEIECTB.
Coxuranue yrist 1 cepsl B
KHUCJIOpOJie,  OIpE/eIeHHe
XUMHUYECKHUX CBOMCTB MPOJTYKTOB
cropanusi. Bzanmonaeictaue ¢
M€JIbI0 KOHIICHTPHUPOBAHHOU
CEPHOU KUCIIOTHI,
KOHIICHTPUPOBAaHHOU U
pa30aBIIEHHON a30THOM KHUCTIOTHI

XapakTepus3oBaTh
CBOWMCTBA BBICHINX
OKCHJIOB HEMETAJUIOB
u
KHCIJIOPOJICOACPKALIUX
KHCJIOT, COCTaBJISITh
ypaBHEHUS
COOTBETCTBYIOIIUX
peakuuii 1 0OBICHATD
WX B CBETE
IIpeJICTaBICHUH 00
OKHUCIIUTEIHHO-
BOCCTAHOBUTEIHHBIX
peakuusx u
ANEKTPOIUTUYECKON
JTIUCCOIUAIINH.
CocTaBiATh
YpaBHEHUS pEAKIIH,
XapaKTEPHU3YIOMUX
OKHUCITUTEIILHBIC
CBOMCTBA CEpPHOM U
a30THOM KHCJIOT.
XapakTepru3oBaTh
M3MEHEHUE CBOMCTB
JETYy4UX BOJOPOJIHBIX
COeqUHEHNN
HEMETAJUIOB 1O
nepuoy u A-
rpynmnam
MePUOINYECKOM
cucreMsl. Jloka3pIBaTh
B3aUMOCBSI3b
HEOPraHU4eCKUX U
OpraHuYeCKUx
COEINHEHUI.
CocTaBiAaTh
ypaBHEHUS
XUMHUYECKUX PEAKLIU,
OTPaKAOIINX
B3aUMOCBSI3b
HEOPraHU4eCKUX U
OpraHuYeCKUx
BEIIECTB, 00BICHATH
MX Ha OCHOBE TEOPHHU
ANEKTPOIUTUYECKON
JUCCOLMAINU U
MpeJICTaBIeHU 00
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX
npoiieccax.
IIpaxTruecku
pacno3HaBaTh
BEILIECTBA C MIOMOIIIbIO
KaueCTBEHHBIX
peaKuuii Ha aHHOHBI

3. XuMus u Ku3Hb (3 1)




XuUMHUYECKasi HPOMBIILIIEHHOCTb.
Xumuueckas TexHoJorus. YépHas
MeTtauyprus. JlomeHHas neys.
Arnomepanus. Kucnopoassiin
KOHBepTep. bezoTxonHoe
IIPOU3BOJICTBO.

DKOJOTUYECKUI MOHUTOPHHT.
[IpenenbHO nomycTuMbIE
KOHLIEHTpaLUU

32. XuMusi B IPOMBIIIICHHOCTH.
[IpuHIUITBI XUMHAYECKOTO
IIPOU3BOJACTBA. XHUMHUKO-
TEXHOJIOTMYECKHUE TPUHIIUIIBI
IPOMBIIIJIEHHOTO NOJTyYEHUS
MeTasuioB. [Ipou3BoACTBO UyryHa u
CTaJIU.

33. Xumus B ObITy. XUMHUUECKast
IPOMBIIIJIEHHOCTh U OKPY’Karo1as
cpena.

34. VToroBbIi YpOK IO KypCcy
xumun 11 xnacca.
JdemoncTpauuu. OOGpasiibl CpeicTB
OBITOBOM XMMHH, HHCTPYKIUH 11O
UX IPUMEHEHHUIO.

OOBSACHATH HayYHbBIC
HPUHITUTIBL
IIPOM3BOJICTBA HA
npuMepe
IIPOU3BOJICTBA CEPHOU
KHUCJIOTBHI.
Ilepeunciars
HPUHITUTIBL
XUMHYECKOIO
IIPOU3BO/ICTBA,
UCIO0JIb3YEMbIE IIPU
MOJIyYE€HUH YyTyHa.
CocraBisaTh
ypaBHEHUS
XUMHYECKHX PEaKIIH,
MPOTEKAIOLIUX MTPU
MOJIyY€HUH YyT'yHa U
CTaJIu.

CoOmronaTh ipaBuia
0e30macHoO paboThI
CO CpeICTBaMu
OBITOBOY XMMUHU.
OOBSACHATH IPUUHHBI
XUMHUYECKOTO
3arpsA3HEHNs BO3/yXa,
BOJIOEMOB H IIOYB.
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