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[Tpunoxenue Ne 10
K OCHOBHOM 00pa30oBaTeIbHOM MporpaMme
cpemHero odmiero oopasoBaHus

Pabouast mporpamMmma o XumMuu

Ha YPOBHE CpellHero o0Iiero oopa3oBaHus

(10-11 xumacchi)

ba3oBbIli ypOBEHB



ITNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS YYHEBHOI O ITPE/IMETA

B pe3ynbrare n3ydeHun JaHHOTO Kypca XUMHH 00YyJarOIInuecs JOIKHbI

3HAMb/NOHUMAM b

Ba)KHEHIIMEe XUMUYECKHE MOHSTHS: BEIIECTBO, XMMHUYECKHUI DJIEMEHT, aTOM, MOJIEKYyJa,
OTHOCUTEIIbHbIE aTOMHAasi M MOJIEKYJSpHas MacChl, HOH, aJUIOTPOIUs, H30TOIbI,
XUMHUYECKas CBS3b, AIEKTPOOTPULIATENBHOCTh, BaJE€HTHOCTh, CTENICHb OKUCJICHUS, MOJIb,
MOJISIpHAsi Macca, MOJIIPHBIA OOBEM, BEUIECTBA MOJEKYJISPHOTO U HEMOJICKYJISPHOTO
CTPOCHHUSI, PACTBOPBI, BJEKTPOJIUT U HEIIEKTPOJIUT, SJICKTPOJIUTUYECKAS] JUCCOLUALINS,
OKHCITUTENb W BOCCTAHOBHUTEJIb, OKHCJICHHE M BOCCTAaHOBJICHHE, TEIUIOBOH 3ddekt
peakiuu, CKOPOCTh XHUMHUYECKOW peaklMH, KaTallu3, XHMHUYECKOe pPaBHOBECHE,
YIJIEpOAHbIN cKeneT, GQYHKIMOHABHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

OCHOBHBIC 3aKOHbl XMMHH: COXPAaHEHMSI MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

OCHOBHBIE TEOPUM XUMHHM: XHUMHYECKOM CBS3U, DIECKTPOJUTHUYECKON JIUCCOLIMALNH,
CTPOEHUS OPraHUYECKUX COCIMHEHUN;

BOKHEWIIIME BEIECTBAa U MaTepHalbl: OCHOBHBIC META/UIbl M CIUIABBI, CEpHAsl, COJISTHAs,
a30THasT M YKCYCHas KHCIOTBHI; MIENIOYM, aMMHUAaK, MHUHEpaJbHbIE YAOOpEHHS, METaH,
STUJICH, AalleTWJICH, OCH30JI, 3TaHOJ, >KUPHI, MbUIA, TJIOKO3a, Ccaxapo3a, Kpaxma,
KJIeTYaTKa, OCJIKU, UICKYCCTBEHHBIE M CHHTETHYECKHE BOJIOKHA, KAy4yKH, TJIACTMACCHI,

ymembo

Ha3bIBaTh U3YYCHHLBIC BCIICCTBA 110 ((TpHBHaHBHOﬁ>) nin Me)KHYHapO,HHOﬁ HOMCHKIJIATYPE,

ONpeaACIsATb: BAJCHTHOCTb M CTCIICHB OKHCIICHHA XUMHWYCCKHUX JJICMCHTOB, THUII
XUMHYECKOM CBS3U B COCAUHCHUAX, 3apsd MOHA, XapaKTEp CpPpE€Abl B BOJAHBIX pacTBOpaAxX
HCOPTaHNYCCKUX COG,HHHCHHP'I, OKHCJIIUTECIIb 1 BOCCTAHOBUTCIIb, IPUHAJIC)KHOCTD BCIICCTB
K PA3JIMYHBIM KJIACCaM OPraHUYCCKHUX COGHHHGHHﬁ;

XapaKTepU30BaTh: AJIEMEHTHl MaJIbIX TMEPHOJIOB MO HMX TOJIOKEHUIO B IMEPUOIHMUECKOM
cucreme J[.M.MenneneeBa; oOmpe XUMHYECKHE CBOMCTBA METAIJIOB, HEMETALIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OpPraHWYeCKHX COEAUHEHUN; CTPOEHUE U
XUMHUYECKHE CBOMCTBA U3YUYEHHBIX OPraHUYECKUX COECIMHEHHUI;

OOBSCHATh: 3aBUCUMOCTH CBOMCTB BEIECTB OT HMX COCTaBa M CTPOCHUS; TPHUPOILY
XUMHUYECKON CBS3M (MOHHOW, KOBAJICHTHOW, METAINTMYECKOH), 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON pPEeaKIMK U TIOJI0KEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3IMYHBIX (hPaKTOPOB;

BBITIOTHSTE XUMHUYECKUH OKCIICPUMCHT I10 paCliO3HABAHUIO BaXHEHUIITHX HCOPTaHNYCCKUX
N OPraHUYCCKUX BCIICCTB;

MPOBOJIUTh CAMOCTOSITEIIbHBIN TIOMCK XUMHUYECKOW HH(POPMAIMA C MCIOJIb30BAaHUEM
Pa3TUYHBIX WCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX HW3JaHHUKM, KOMIBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB HHTepHeTa); HCIONIB30BaTh KOMIBIOTEPHBIE TEXHOJOTHUU IS 0OpabOTKH |
nepeaaurd XuMU4IecKor HHGOPMAITUH U €€ TPEJICTABICHUS B Pa3IMYHBIX (hopmax;

Ucnoib3oeamos npuoﬁpemermble 3HAHUA U YMEHUA 6 npakmulteCKoﬁ oeameibHOCIU U
HOBCEOHEGHOIL HCUZHU NTTIS:

OGBHCHGHHH XUMHNYCCKUX ﬂBHeHHﬁ, MPpOUCXOAAIUX B ITPpUPOIC, GBITy " Ha ITPOU3BOACTBEC,
OIMPCACIICHUA BO3BMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX
YCIIOBHSIX M OIICHKH UX TTOCJICIICTBHIA;

HKOJIOTUYECKH TPAMOTHOTO ITOBE/ICHUS B OKPYKAIOIIEH cpee;



. OLICHKY BIIMSIHHSI XUMHYECKOT0 3arpsi3HEHHsT OKPYIKAtoUIei cpe/ibl Ha OpraHu3M 4eJloBeKa
U pYTU€ )XUBbIC OPraHU3MBI;

. 0€e30macHOTo 0OpaIIeHus ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, J1a00paTOPHBIM
o0opynoBaHUEM;

. IMPUTOTOBJICHUA PAaCTBOPOB 3aI[aHHOI>i KOHIICHTpAaluu B 6LITy 1 Ha IMPOU3BOACTBE,

e  KPHUTHYECKOH OLCHKU TOCTOBEPHOCTH XUMHYECKON MH(POPMALIUH, TOCTYHAOLICH 13
Pa3HBIX UCTOYHUKOB.

TpeboBanust HaIlpaBJICHBI Ha peanu3anuio JesATEeIBHOCTHOTO,
IPaKTUKOOPHEHTUPOBAHHOTO ¥  JIMYHOCTHO OPHEHTHPOBAHHOTO  MOAXOJOB;  OCBOCHHE
ydyalumMucHd HHTeHHeKTyaJ’IbHOﬁ n HpaKTH‘-IeCKOfI ACATCIIbHOCTH, OBJaACHHUC 3HaHUIMHU U
YMCHUSMU, BOCTpe6OBaHHBIMI/I B HOBCCI[HGBHOﬁ JKU3HH, TMMO3BOJIAIOIIUMHA OPUCHTUPOBATLCA B
OKpYXaIOILIeM MHpE, 3HAYMMBIMHU JUIS COXPAaHCHHUS OKPYKAIOIICH Cpelbl U COOCTBEHHOTO
3JI0POBBSI.



Conep:xanue yueOHOT0 npeamera
10 kiacce
34 4/roxa (1 4/uen.)
OPI'AHUYECKASA XUMUSA
Pazoen 1. Tema 1. TeopeTudeckne OCHOBbI OpraHuveckoii xumuu (3 4)

®opmMupoBaHUE OPraHUMYECKON XUMUU Kak HayKu. Teopus CTPOEHUSI OPraHUYECKUX
coenuHeHuil A. M. ByrnepoBa. Yriepoauslii ckenet. Panukanesl. @yHKIMOHAIbHBIE TPYIIIIHIL.
I'omonoruueckuit psa. 'omonoru. CtpykTypHas uzomepus. Homenkiarypa.

DNeKTpOHHas IPUPOJIa XUMUUYECKUX CBSI3€H B OPraHUYECKUX COEAMHEHUSX.

Knaccudukanus opraHuuecKux cOeAMHEHUN.

JemoncTpanuu. OOpa3ibl OpraHMUECKUX BEIIECTB U MaTepuaioB. MoJenn MoJieKyl
OpraHMYECKUX BellecTB. PAacCTBOPUMOCTh OpraHM4eCKHX BEUIECTB B BOJE M HEBOJHBIX
pactBopuTtensix. [InaBnenue, oOyriamuBaHue U rTOpEHUE OPraHUYECKUX BELIECTB. MpuMepsl YB B
pa3HBIX arperaTHhIX COCTOSHUSX

Pacuyernbie 3anaun. HaxoxaeHue MoseKyisipHON (OpMyJIbl OpraHU4ECKOI0 COETMHEHUS 110
Macce (00beMy) MPOYKTOB CrOpaHHUsl.

Pazpnen 2. YIJIEBOJOPOIBI (11 4)
Tema 2. llpenenbHble yrieBoaopoas! (ajakansl) (3 4)

Crpoenue ankaHoB. ['omonornyeckuii psaa. Homenknatypa u usomepus. @uznueckue u
XUMHYECKHE CBOMCTBA ankaHOB. Peakius 3amenienus. [lonydenue u npuMeHeHNE aTKaHOB.
ITonsiTHE O IMKIIOATKAHAX.

JeMmoHcTpanuu. B3psiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIEHHE aJKaHOB K KHUCIOTaM,
Iej09aM, pacTBOPY IepMaHraHaTa Kajaus 1 OpOMHOI BOJIE.

JlabopaTopHble onbIThI. M3roTOBIEHNE MOJIENIel MOJIEKYI YTIE€BOIOPOIOB U
raJIor€HONPOU3BOIHBIX.

Tema 3. HenpeneabHble YrieBoaopoabl (3 u)

Auakenbl. CtpoeHue ankeHoB. ['omonornueckuii psig. Homenknatypa. M3zomepus:
YTJIEPOIHOM LENH, TOJIOKEHUST KPaTHOM CBSI3H, yuc-, mpanc- n3oMepusi. XuMHUYECKHUE CBOWCTBA:
peakuuy OKUCIIEHUS, IPUCOEINHEH NS, ToIuMepu3annu. [lpuMeHenue aakeHoB.

Auaxaguennl. Ctpoenue. CBoiicTBa, npuMeHeHue. [IpupoaHbIii kKaydyk.

Aaxunbl. Ctpoenue aretwiena. ['omonoru n uzomepsl. Homenkiarypa. ®usudeckue u
XUMHUUYECKHE CBOMCTBA. Peakiuu npucoequHenys U 3ameneHus. [Ipumenenue.

JdemoncTpauuu. M3rotoBnenne Moienen MOJIEKYJ TOMOJIOTOB U U30MepoB. [lonyuenue
areTuieHa KapOuaHbIM criocoOoM. B3anmoseiicTBue alieTuieHa ¢ pacTBOpPOM IepMaHIraHaTa
Kanusi 1 OpoMHOI Bojoil. 'openue aneruiiena. Pasnoxenue kaydyka pu HarpeBaHUU 1
UCTIBITAHKE TIPOIYKTOB Pa3IoKEeHHsI. 3HAKOMCTBO ¢ 00pa3liaMy Kay4JyKoB.

IIpakTuyeckas padora. 1. [lonydyenue sTuneHa u U3y4eHHUE €ro CBOMCTB.

Tema 4. ApomaTudeckue yriieBoaopoasnl (apeHsl) (2 1)

Apenbl. Ctpoenue 6en3oina. 3omepus nu HoMeHKIaTypa. OU3HUeCKUe 1 XUMHIECKUE
cBoiicTBa OeH3zomna. ['omomnoru 6enzona. ['eneTnueckas cBsI3b apOMaTHUECKUX YIIIEBOAOPOIOB C
JIPYTMMHU KJIacCaMH YIJIEBOJAOPOIOB.

JlemoHncTpanuu. beH3om kak pacTBOpHUTENb, ropeHue 0en3ona. OTHoueHne 0eH3ona K
OpoMHOIi BoZie U pacTBOPY NepMaHranara kanusi. OKuciIeHrne Toyoa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB (3 1)

[Tpuponnsiii raz. Hed e u HedrenponykTsl. @usndeckue cpoiictBa. Criocodsl nepepaboTKu
HEPTH.

JlabopaTopHublie onbIThbl. O3HaKOMIIEHHE C 00pa3liaMy MPOIYKTOB HedTenepepaboTKH.

Paznen 3. KHCJIOPOACOAEPKAINIUE OPTAHUYECKHUE COEIMHEHUA (12 4)
Tema 6. Cimptsbl ¥ peHoJIbI (4 1)

OnHoaTtoMHBI€ NpenenbHble cnUpThl. CTpoeHHe MOJIEKYI, (yHKIIMOHATIBbHAS TPYIIA.
Bonopoanas cBs3e. M3oMepust u HomeHkiaTypa. CBoiCTBa MeTaHoJIa (3TaHOJA), TOJTyYeHUE U
npuMeHeHrne. @U3noJ0rn4eckoe AeMCTBUE CIMPTOB HA OPTaHN3M UYEJIOBEKA.



MHoOroaroMHble CHUPTHI. ITUIICHTIIMKOIb, TNMLepuH. CBOWCTBA, MPUMEHEHHUE.

®enonbl. CTpoeHue MoseKyisl Gpenona. B3aumHoe BIusHuE aTOMOB
B MOJIEKYJIe Ha puMepe MoeKyIbl penona. CpoiicTBa. TOKCHYHOCTH (peHOIIA U €ro
coenunenuil. [Ipumenenue penona. ['eneTnyeckas cBsi3b CIUPTOB U PeHONA C
YIJIEBOIOPOAAMH.

JladopaTopHble onbIThbl. B3anmoelicTBue ¢eHosia ¢ OpoMHOM BOAOH U PaCTBOPOM
rUApOKCcUaa HaTpus. PacTBopeHue rauneprHa B Boje. Peakius rauuepruHa ¢ rujpoKCuI0M
meau(1I).

Pacuernbie 3agqauun. PacyeTsl 10 XMMUYECKUM YPAaBHEHUSIM IIPU YCIIOBUH, YTO OJIHO U3
pearupyromux BelecTB JaHO B U30BITKE.

Tema 7. Anbaerubl, KeTOHbI, KAPOOHOBbIE KUCJIOTHI (4 1)

Anbaerunbl. Kemonwvi. CTpoeHue Mosekyia. @yHkiMoHanbHas rpynna. M3omepus u
HOMeHKarypa. dopmanbaeru 1 aleranbAerul: CBOMCTBa, TOJIyYEHNUE U
NpUMEHEHUe. Ayemon — npedcmagumeinsb kemonos. Ilpumenenue.

OpnHococTaBHbIE peiesibHbIE KapOOHOBbIE KUCIOTH. CTpoeHue Mosiekya. @yHKInoHaubHas
rpynna. U3omepus u HomeHknarypa. CBoicTBa KapOOHOBBIX KUCIOT. [Ipumenenue.

KpaTkue cBeneHus o HenpeaeabHbIX KapOOHOBBIX KUCIIOTAX.

['eHeTnyeckas cBsi3b KAPOOHOBBIX KUCJIOT C IPYTUMH KJIaCCaMU OPTraHUYECKUX COSAMHEHUN.

JladopaTropHuble onbIThl. [lomydyeHue sTanans okuciaeHueM TaHosa. Baumonelicteue
MeTaHajs (3TaHaIsA) C aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcuaa meau(Il).
JlemoHcTpanuu. PacTBopeHne B alleTOHE PA3JIMYHBIX OPIraHUYECKUX BEILECTB.

IIpakTuyeckas padora. 2.«Pemienne sKcriepuMeHTaIbHBIX 33/1a4 HA paclo3HaBaHHe
OpPraHUYECKUX BEIIECTBY.

Pacuernsle 3agaun. OmnpenencHue MacCOBOM UM 0OOBEMHOM JI0JIM BBIXO/A MPOTYKTa
peakuuu OT TEOPETUUECKH BO3ZMOMKHOTO.

Tema 8. Kupsbl. Yriaesoasl (4 4)

Kupsl. Haxoxnenue B npupoje. Coiictsa. [Ipumenenue.

Morwue cpedcmsa. Ilpasuna 6e3onacroeo obpauenus co cpedcmeamu ObImMosoU XUMULU.

I'moko3a. Ctpoenue momnekyinbl. CBoiicTa ritoko3bl. [Ipumenenne. Caxapo3za. CBoiicTBa,
MIPUMEHEHUE.

Kpaxman u nemiono3a — npeacTaBUTeNd IPUPOIHBIX TOTUMEPOB. Peakius
noJukoHAeHcaunu. dusnueckne 1 XUMHUYECKUE CBoMcTBAa. HaxoxieHne B mpupoe.
IIpumeHeHne. AnieTaTHOE BOJIOKHO.

JlabopaTopHbIe onbITbI. PACTBOPUMOCTD KUPOB, 10KA3aTEIBCTBO UX HEMPEAEIBHOTO
XapakTepa, oMblieHUe )KUpoB. CpaBHEHHE CBOWCTB MblJIa 1 CHHTETUYECKUX MOIOIIHNX CPEJCTB.

BzaumogpeiictBue riroko3sl ¢ ruapokcuaom menu(Il). BzaumonelicTBre ToKo36I ©
aMMHaYHBIM pacTBOpoM okcuza cepeopa(l).

B3aumonerictBue caxapossl ¢ THAPOKCUIOM Kanblus. B3auMmozeiicTBue kpaxmaia ¢ HOAO0M.
['unponu3 kpaxmana. O3HaKOMIIEHUE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
JleMoHCTpaMu. 3HAKOMCTBO ¢ 00pa3laMy MOIOUIMX M YUCTALIMX CpeACTB. M3ydueHue
MHCTPYKLUH IO UX COCTaBY U MPUMEHEHUIO

IIpakTuyeckas padora. 3. PenieHne skciepuMeHTATBHBIX 3374 Ha TIOJTyYSHHE U
pacro3HaBaHHE OpPraHMYeCKHUX BEIIECTB.

Paznen 4. ASOTCOAEPKAIIUME OPTAHUYECKUE COEJIUHEHUS (4 1)
Tema 9. AMUHBI 1 AMUHOKHCJIOTHI (2 1)

Amunsl. CtpoeHne Monekysl. AMuHorpynna. ®usndeckue 1 XMMUYECKHE CBOWCTBA.
AnnnuH. CBOWMCTBA, TIPUMEHEHHE.

AMHUHOKHCJIOTHI. M30Mepus 1 HoMeHKIaTypa. CBolcTBa. AMHHOKHCIIOTHI Kak aM()OTepHBIE
opranuueckue coenquHenus. [Ilpumenenue.

JemoncTpanun. Okpacka TKaHU aHWIMHOBBIM KpacuteneM. Jloka3aTeabCTBO HATUUHs
(GYHKIIMOHAIBHBIX TPYII B paCTBOPAaX AMUHOKUCIIOT.
Tema 10. Beaxu (2 1)



Beaxun — npupoansie nonumepsl. CoctaB U cTpoeHre. PU3NUECKUE U XMMUUYECKNE

cBoiicTBa. [IpeBpaiieHne 6eJIKOB B OpraHu3Me. Y CIexy B U3yYE€HUH U CUHTE3€ OEIKOB.
XuMmus 1 310poBbe yenoBeka. Jlekapcrsa. [IpoGiemMsl, CBSI3aHHBIE C TPUMEHECHHEM
JIEKapCTBEHHBIX MTPENAapaTOB.
JemoncTpanuu. L[BeTHbie peakuuu Ha Oesku (OMypeTOBasi M KCAHTOIIPOTEHHOBAS PEAKIUH).
OO0pa31bl 1EKapCTBEHHBIX MpenapaToB U BUTAaMUHOB. OOpasiibl CPEICTB TUTMEHBI U KOCMETHKHU.
Paznea 5. BBICOKOMOJIEKYJISAPHBIE COEAUHEHMUS (4 1)
Tema 11. CunteTnyeckue nojaumepsl (4 4)

[TonsiTHe 0 BBICOKOMOJIEKYJIIPHBIX COeAUHEHUSIX. [lommmepsl, osydaeMble B peakLusix
noaumepuzauu. Ctpoenne monekyi. [oaustunen. [onmunponunen. @enongopmanvoezuonvie
CMOJIbL.

Cunrernyeckue kaydyku. CTpoeHHe, CBOMCTBA, IIOJy4€HUE U IPUMEHEHHUE.

Cunrernueckue BosiokHa. Kanpon. JlaBcaH.

JemoncTpanuu. O6pasibl J1aCTMAcC, CHHTETUYECKUX KaydyKOB U CUHTETHYECKUX
BOJIOKOH.

IIpakTnueckas padora. 4. PaciozHaBaHue I1acTMacC U BOJIOKOH.

11knacc 34 y/roa (1 4/Hen.)
TEOPETUYECKHUE OCHOBBI XUMNU
Tema 1. Baxkueiinme XuMuUYecKre MOHSITHS M 3aKOHBI (2 4)

AtoMm. Xumuueckuii aneMenT. M3oronsl. [IpocThie 1 ClI0KHBIE BEIIECTBA.

3aKOH COXpaHEHUs1 MacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALIEHUS SHEPTUH [IPU
XUMHUYECKHMX PEAKIMIX, 3aKOH MIOCTOSIHCTBA cOCTaBa. BeliecTBa MOJIEKYJIIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHSI.

Tema 2. llepuoguveckuii 3aKOH U NePHOUYECKAS] CHCTEMA XUMHYECKHUX 3J1eMEHTOB
. 1. MenaesieeBa Ha OCHOBE YYCHHS O CTPOCHHH aTOMOB (4 1)

Amomnvie opoumanu, s-, p-, d- u f~onexkmponvi. OCOOEHHOCTH Pa3MEIICHUS JIEKTPOHOB 10
OpOUTANIIM B aTOMax MaJlbIX U OONBIIUX MEepHo0B. CBSI3b MEPHOJNUECKOTO 3aKOHA U
MEPUOJNYECKON CUCTEMBI XUMHYECKUX 3JIEMEHTOB C TEOPUEHN CTPOCHHS aTOMOB. Kopomxkuu u
ONIUHHBLU 8APUAHMBI MAOIUYbL XUMUYECKUX dlemMeHmo8. [lonodcenue 8 nepuooudeckorl cucmeme
xumuueckux 21emenmos []. M. Menoeneesa 600opooa, naHmanoudos, akmuHouoos u
UCKYCCMBEHHO NONYYEHHBIX I1eMEHMO8.

BasieHTHOCTB 1 BaJleHTHBIE BO3MOXHOCTH aTOMOB.

Hemouncrpanuu. [ICX3 JIUM, Tabauiisl «I1eKTPOHHBIE 00O0IOUKH aTOMOBY
Tema 3. Ctpoenue BeuiecTBa (5 4)

Xumnueckas cBsi3b. MlonHas cBsa3b. KaTnonsl n aHnonsl. KoBaneHTHas HEMoIsipHast CBA3b.
KoBasieHTHas noasipHas CBA3b. DNEKTPOOTPULATENBHOCTh. CTENEHh OKUCIICHMUS.
Merannuueckas cBa3b. Bogopoanas cBsi3b. [IpocTpaHcTBEHHOE CTpOEHUE MOJIEKYJT
HEOPTraHWYECKUX U OPTAaHUIECKUX BEIIECTB.

Tunbl KPUCTATMYECKUX PEILIETOK U CBOMCTBA BEILIECTB.

[Tpu4arHBI MHOTOOOPA3Ms BEMIECTB: U30MEPHUsI, TOMOJIOTHSI, AJUTOTPOTIHS, H30TOIIHS.
Lucnepcnvie cucmemuoi. Konnonansie pacTBOpbl. 30J1H, TENH.

JemoHcTpanuu. Moiem HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX i METATITHIECKUX
KPUCTAIMYECKHUX perieTok. OOpa3iibl MUIIEBHIX, KOCMETHUECKUX, OMOIOTUYECKUX U
MEAMIMHCKUX 3051ed U reneil. Dpdext Tunnans. Moaenu Moiaekys H30MepOB, TOMOJIOTOB.

Tema 4. Xumnueckue peakuuu (6 1)
Knaccudukanus XuMHUUECKUX peakluii B HEOPTaHUUYECKON U OpraHNYeCKOH XUMUU.
CxopocTb peakiuy, ee 3aBUCUMOCTb OT pa3nyHbIX (pakTopoB. Karanus u katanuzaropsl.
OOpatuMocThb peakiuil. XuMmuueckoe paBHoBecre. CMeleHne paBHOBECHS M0 ICHCTBUEM
paznuuHbix (hakTopoB. [Tpunamun Jle [llatense. [Ipon3BoaCcTBO CEpHOI KMCIOTHI KOHTAKTHBIM
CIIOCOOOM.



OnexTponuTHyeckas auccoruanus. CHIbHbIC U c1a0ble 3JeKTpoiuThl. Cpea BOAHBIX
pacTBOPOB: KHUcIas, HelTpanbHasi, mienounas. Bogopoausiii nokasarens (pH) pactBopa.
['uponu3 opraHMyeCcKUX U HEOPraHMYECKHUX BEIIECTB

JeMoHcTpanuu. Pa3muyHble TUIIBI XUMUYECKUX PEAKIUHI, BUAECOOIBITHI [0 OPraHUYECKOM
XUMHUH, BUIe0puiIbsM « OCHOBBI MOJIEKYIISIPHO- KHUHETHYECKOU TEOPUI.

JlabopaTopHbIe ONBIThI. 3aBUCUMOCTbh CKOPOCTH PEAKLUN OT KOHIIEHTPALlUH, TEMIIEPATYPHI,
IIPUPO/IbI pEarupyoInX BEIIECTB, Pa3inoxkeHnue nepokcuaa BOAOpPoaa B IPUCYTCTBUN
karanusaTtopa. OnpeneneHue cpeibl pacTBOpPa ¢ NOMOIIBIO YHUBEPCAIBHOIO HHAUKATOPA.

HEOPI'AHUYECKAS XUMUSA
Tema 5. Metanasl (7 4)

[TonoxeHue METaIOB B IEPUOANYECKON CUCTEME XMMHUUYECKHX 3JIEMEHTOB
1. . MenneneeBa. O01miue cBONCTBA METAJUIOB. DJIEKTPOXUMHUUECKUH sl HAIIPsSLDKEHUH
MeTauioB. O6mue crnocoos! nonydeHust MetayioB. CrutaBbl. DIEKTPOJIU3 PaCTBOPOB U
pacmaBoB. [lonsTie 0 KOppo3un MeTayuioB. CIOCOOBI 3alIMTHL OT KOPPO3HH.

O0630p MeTaJUIOB IIaBHBIX MOArPYII (A-TPYII) NEPUOAUYECKON CHCTEMbl XUMHUYECKUX
AJIEMEHTOB.

00630p MeTai10B N000YHBIX oArpynn (b-rpymnim) nepuoguueckoi CUCTEMbl XMMUYECKUX
AJIEMEHTOB (M€/lb, LIMHK, kene30). OKCHAbI U TUAPOKCUABI METAJLIOB.

JemoncTpanuu. O3HaKoMIIeHHE C 00pa3laMHi METaJUIOB M UX COEIMHEHUH, CIIIaBbl,
B3aMMOJIEHCTBHE METAIJIOB C KUCIOPOAOM, KUCIOTaMH, BOJOM; 10Ka3aTeNbCTBO aM(pOTEPHOCTU
QIIOMUHUS U €r0 THAPOKCHIA, 00pasIbl MeH, XKelle3a, XpoMa, UX COSIUHEHUH; B3auMo/ieicTBre
MEIM U XKelle3a ¢ KUCIOPOI0M; B3aUMOIEHCTBUE ME/IU U JKelle3a ¢ KUCIoTaMu (cepHasl,
COJIsIHAA), TOJIy4Y€HHE MHIPOKCUIa MEIU, XpOMa, OKCH/Ia MeJIH;

B3aMMOJIEICTBUE OKCUJIOB U TMIPOKCHI0B METAIIJIOB € KUCIOTAaMU; JOKA3aTEIbCTBO
amdorepHocTu coeannenuit xpoma (III).

Pacyernble 3a1a4n. PacueTsl 10 XMMUYECKUM YPAaBHEHUSIM, CBSI3aHHBIE C MACCOBOW JT0JIEH
BBIXO/1a TPOJYKTa PEaKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

Tema 6. Hemetannl (S 1)

00630p cBoiicTB HeMeTaO0B. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA TUITMYHBIX
HeMmeTay1oB. OKCH/Ibl HEMETAJIJIOB U KMCIIOPOICOAepIKallue KUCIOThl. Bogopoaneie
COEIMHEHUS HEMETAIUIOB. | 'eHEeTHUECKast CBSI3b HEOPTAHUYECKUX U OPTaHUUYECKUX BEIIECTB.
berTOBas xuMuyeckasi rpaMOTHOCTh

JemoncTpanuu. O6pasisl HEeMETaJIOB; MOJENN KPUCTAIIIMUECKUX PELIETOK, ajaMasa,
rpadura, moayyeHre aMMHUaKa U XJIOPOBOOPO/ia, PACTBOPEHHE UX B BOJIE, 10KA3aTEIBCTBO
KHCIJIOTHO-OCHOBHBIX CBOMCTB 3THX BellecTB. CyKUTaHHE YIS U CEPBI B KUCIIOPO/IE,
orpeziesieHne XUMUYECKUX CBOMCTB MPOAYKTOB CTOPaHusl, B3aUMOIEUCTBHE KOHI. CEPHOM, KOHII.
U pa30aBiIeHHON a30THON KUCIIOT € MeJIbI0, BUIeoUIbM «XHUMHUSL BOKPYT HACH.

Tema 7. I'eHeTHYeCKasl CBSA3b HEOPIraHUYECKUX M OPraHMYECKUX BeleCTB.
IIpakTukym. (5 4)
['eHeTnyeckas CBSI3b HEOPraHUUYECKUX M OPraHUYECKUX BEUIECTB
1. Pemenne sKkCiepuMEHTANIBHBIX 33/1a4 [0 HEOPTaHUYECKON XUMUU;
2. perieHue dKCIIePUMEHTAITBHBIX 33a/1ad TI0 OPTaHUIECKON XUMHUH;
3. moiy4eHue, coOupaHue U pacro3HaBaHKe Ta30B



TemaTu4eckoe IJIAHUPOBAHUE 10 knace

Nen/m | Haumenoanue pasnenoB u teM | KommuectBo | Y3 HUuX (KOJIMYECTBO 4acoB)
94acoB
(Bcero) KonTtponwhusbie | [Ipaktuueckue | IIpoekTHbIe,
paboTHI paboTHI TECTOBEIE,
TBOPYECKUE,
3KCKYPCHH U
T.A.(yduTHIBas
creuupuKy
peaMeTa)
1 Tema 1. TeopeTnueckre OCHOBBI 3
OpPraHUYEeCKOW XMMHHU
2 |Tema 2. YrieBogopozpl 11 1 1
3 |Tema 3. Kucnopozacoaepxarue 12 1
OpPraHMYECKUE COCTMHCHUS
4  |Tema 4. AzoTcoaeprkarruie 5 TIPOEKTHI
OpPTaHWYECKUE COeTMHEHUS
5 |Tema 5. BICOKOMOJICKYJISIPHBIC 3 1 MIPOEKTHI
OpPraHMYECKUE COCTMHEHUS
6 |Tema 6. XuMus u )KU3HD 2 MTPOEKT
B HukHel yacTu Ta0JMubl Yachbl CYMMUPYIOTCS
| Hroro: 34 2 2
TemaTnueckoe muianuposanue 11 KJIIACC
Ne /i HanMmeHnoBanue pa3nienoB u TeM KomnmuecTtBo W3 HUX(KOJIMYECTBO YacoB)
4acoB
(Bcero) |Konrposbhbie|[Ipakruueckue|[IpoekTHbIC,
padoThI paboThI TECTOBBIE,
TBOpYECKHE,
3KCKYPCHUU U
T.1.(y4uTHIBAs
crienuduKy
peMeTa)
1 Tema 1. Baxseiimme XuMHUYECKHe 2
TIOHSTHS U 3aKOHBI
Tewma 2. [lepuonuueckuii 3aK0H U 4
2 MIEPUONYECKAS] CHCTEMA XUMHYECKUX
anemeHToB /1. . MeHeneeBa Ha OCHOBE
YYEHHUS O CTPOCHHH aTOMOB
3 |Tema 3. CtpoeHue BenecTBa 3
4 Tema 4. XuMuueckue peakuuu 7 1 1
5 |Tema 5. Metamisl 8 1
6 |Tema 6. Hemeramis 7 1
7 |Tema 7. XuMus 1 )KU3HD 2 MIPOIKT
8  |Peseps 1
B HmkHEW 9acTH TaOIHITBI YaChl CYMMHPYIOTCS
| Hroro: 34 2 2




