Pabouass mporpamma

110 XUMUH
10 -11 xyaccel



TPEBOBAHUN A K YPOBHIO ITOJI'OTOBKHU BBIITYCKHHUKOB

B pesynbTaTe n3ydeHuss XUMHHM Ha 0230BOM YPOBHE YUEHHUK JOJDKEH 3HATH/TIOHUMATH:

* garicHell e Xumuueckue NOHAMUA . BEIECTBO, XUMUYECKUI DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIC aTOMHAS U MOJICKYJISIpHAS MAaCChl, MOH, aJUIOTPOTHS, H30TOIIHI,
XUMHUYECKas CBS3b, MIEKTPOOTPUILIATEIEHOCTh, BAJICHTHOCTb, CTETIEHb OKUCIICHUS, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBI 00beM, BEIeCTBA MOJIEKY/IIPHOI'O U HEMOJICKYJIIPHOTO CTPOCHUS,
PacTBOPBI, JIEKTPOJIAT U HEIJIEKTPOJIUT, JIEKTPOJIUTHY €CKasl T CCOLMAIMS, OKUCIUTENb U
BOCCTAaHOBUTEIb, OKHCIICHUE U BOCCTAHOBJICHHE, TEILIOBOH 3P (EKT peakiu, CKOPOCTh
XUMHUYECKON peaKIny, KaTaan3, XUMHUYECKOe PAaBHOBECHE, YTIIEPOIHBIN CKETIET,
(hyHKIIMOHATBHAS TPy, ©30MEPHSs, TOMOJIOTHS;

® OCHOGHble 3AKOHbl XUMUW. COXPAHEHUS MAaCChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;

* OCHOGHbBle Meopuu XUMUU. XUMUYECKON CBSI3H, 3JEKTPOTUTUYECKON JMCCOIMALINH,
CTPOEHUSI OPraHUYECKUX COCTUHEHU;

* garicHelluiue geulecmea U Mamepuasl. OCHOBHBIE METAJJIbl U CILJIABBI, CEpHasl,
COJISTHAsI, a30THAS U YKCYCHasl KMCJIOTHI, IEI0YH, aMMHaK, MUHEpaIbHBIC YI00PCHHS, METaH,
STHJICH, alleTUJIeH, O€H30J1, 3TAHOJI, JKUPBI, MbLJIa, TJIF0K03a, caxapo3a, Kpaxmal, KJieT4aTka,
O€JNIKH, UCKYCCTBEHHBIC U CHHTETUYECKHE BOJIOKHA, Kay4yKH, TIJIACTMACCHI,

yMeThb:

* HA3bleamb  W3YUYCHHBIE BEIIECTBA [0 TPUBHUAIBHOMW WM  MEXKIyHApOTHOU
HOMEHKJIATYPE;

* onpeodenams BAJICHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKHX JJIEMEHTOB, THII
XUMUYECKON CBSI3M B COCIMHEHHUSIX, 3apsi/i HMOHA, XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHUH, OKUCIUTEIb U BOCCTAHOBHUTENb, MPUHAJJICKHOCTh BEIIECTB K
pa3IMYHBIM KJIACCaM OPTaHMYECKUX COCAMHEHUI;

* Xapakmepu3z06ams SIEMEHTHl MaJbIX TIEPUOAOB MO UX TOJIOKCHHUIO B TTEPUOIAY €CKON
cucreme J1. 1. MenneneeBa; oOmuye XMMHUYECKHE CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX W OPraHMYEeCKUX COEAMHEHMH; CTPOCHHE M XMUMHUYECKHE CBOMCTBA
M3YYEHHBIX OPraHUYECKUX COEIMHEHMI;

* 00bACHAmMb 3aBUCUMOCTb CBOMCTB BEILIECTB OT MX COCTaBa U CTPOEHUS, HPUPOLY
XUMHUYECKON CBsI3W  (MOHHOHM, KOBAJCHTHOW, METAJUIMYECKON), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON pPEeaKIIH 1 MOJ0KEHHUSI XHMUYECKOT0 PABHOBECHS OT PA3JIMYHBIX (JaKTOPOB;

® 8LINONIHAMb  XUMUYECKUNl  IKCnepumenm  TIO  PACINO3HABAHMIO  Ba)KHEUILMX
HEOPraHWYECKUX U OPTraHMYECKUX BEIIECTB;

* NPO60OUM b CaMOCTOSITENIBHBIA TIOMCK XMMHYECKOH MH(OPMALMU C HCIOIb30BAaHHEM
pasNUYHBIX MCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX H3JAaHUN, KOMIIBIOTEPHBIX 0a3 [aHHBIX,
UHTEPHET-PECYPCOB);

* UCNOJ1b306aMb KOMITBIOTEPHBIC TEXHOJIOTHH JJI1 00pabOTKM M Tepeaadyn XUMUYECKON
nH(OPMAITUH U €€ TIPEACTABICHUS B pa3JIMUHbIX (hopmax;

HCIO0JIb30BATH NPUOOpPEeTEeHHbIE 3HAHUS M YMEHHsI B NPAKTHYECKOM 1eSITeJIbHOCTH U
MOBCETHEBHOM KNU3HM C IICJIBIO:

* O0BSICHEHUS XUMHYECKUX SIBJICHHM, MPOUCXOASIIIMX B TpuUpome, OBITY ©U Ha
MIPOU3BOJICTBE;

* ONpENIeNICHUs] BO3MOXKHOCTH MPOTEKAHHWS XUMHUYECKHUX IPEBPAIICHUNA B Pa3IMYHBIX
YCJIOBUSIX U OLIEHKH M X IMOCIJIC/ICTBUH;

* 5KOJIOTUYE€CKH TPAMOTHOTO ITOBEJICHUS B OKPYXKAIOIIEH Cpefie;

* OLICHKH BIIMSHUS XUMHUYECKOTO 3arps3HEHUs] OKpYXKalolleld cpeapl Ha OpraHu3m
YeIIOBEKa M JIPYTHe KUBBIE OPTaHU3MBI;

* 0€30MacHOr0 OOpalICHHS C TOPIOYMMH M TOKCHYHBIMH BEIIESCTBAMH, JIAOOPATOPHBIM
000pyI0BaHUEM

* [IPUT OTOBJICHUS PACTBOPOB 3a/IaHHOM KOHIIEHTPAIIUU B OBITY U Ha ITPOU3BOJICTBE;

* KPUTHYECKOW OIEHKH JTOCTOBEPHOCTH XMMHUYECKOW WH(OpMAIMU, TOCTYIAOIICH H3
pPa3HBIX HCTOYHUKOB.



CONEPXAHUE YYESHOH! JIUCIIUTIJIMHBI
70 4/rox (2 4/Hen.; 2 4 — pe3epBHOE BpeMsl)
OPI'AHUYECKAS XUMUS

Tema 1. TeopeTnueckue 0OCHOBbI OpraHuvdeckoii xumuu (4 4)

dopMHpOBaHHE OPraHUYECKON XUMHH Kak Hayku. Opranndeckue Bemectsa. Opranuueckas
xumus. Teopus cTpoeHus opraandeckux coenuHeHuil A. M. bytineposa. YriepoaHslil ckener.
Panukanel. @yHkupoHanbHble rpynmnsl. ['omonornueckuit psag. I'omosoru.

CrtpykTypHas nzomepus. Homenknatypa. 3HaueHUEe TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHCHUMH.

DJIeKTpOHHAs MPUPOJa XUMUYECKUX CBSI3€il B OpraHnyeckux coequHeHusx. Cnocooul
paspulea cesasell 8 MONEeKYIax OpeaHuieckux seujecms. dnekmpoguivt. Hykneogubl.

Krnaccudukanus opraHuueckux coeanHeHNH.

JemoncTpanuu. O3HaKoOMIIEHHE C 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTEpHAJIOB.
Monenu MOJIEKYJT OpraHUYeCKHUX BEIeCTB. PaCTBOPMMOCTh OPraHM4ECKUX BEIIECTB B BOJE U
HEBOJHBIX pacTBOpUTENsX. [1naBnenue, 00yrimBanyue U ropeHue OPraHnYeCKUX BEIIECTB.

YIJIEBOAOPO/BI (23 4)
Tema 2. IlpeaesbHble yriieBoaopoasl (ajakanbl) (7 4)

DJNEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE aJIKAHOB. [ OMONIOrnuecKuii psi.
Homenknatypa u nzoMepusi. Du3nueckue U XMMUYECKUE CBOMCTBA alKaHOB. Peakius
3amenenus. [lonyuenue u IpUMEHEHHUE aTKaHOB.

Luxnoankanvl. Cmpoenue monexyn, comono2uieckuii pso. Haxoowcoenue 6 npupooe.
Qusuueckue u Xumuieckue ceoLucmad.

JlemoHcTpanuu. B3psiB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIIEHHE aTKaHOB K KHCJIOTaM,
ies04aM, K pacTBOpy IepMaHraHata Kajaus 1 OpOMHON BOJE.

JlaGopaTopHble onbIThI. M3roToBIEHNE MO/IENIEN MOJIEKYJT YTII€BOIOPOOB U
raJIOreHOMPOU3BOIHBIX.

IpakTuyeckas padora. KauectBeHHOE onpezeseHne yriepoia, BOAopoaa U xjiopa B
OpPraHMYECKUX BEIIECTBAX.

Pacuyernsble 3agaun. HaxoxaeHne MoeKyJsIpHOM (GOpMyJTbl OpraHU4YEeCKOro COeIMHEHUS 10
Macce (00beMy) MPOAYKTOB CrOpaHHsL.

Tema 3. HenpeneabHbie yriaeBoaopoasl (6 4)

AJIKeHBbI. DJIEKTPOHHOE M IPOCTPAaHCTBEHHOE CTPOEHUE AJIKEHOB. ['omMoJsiornueckuil ps.
Homenkmatypa. M3omepus: yriieponHON LeNM, MOJOKEHWS KPaTHOM CBS3HM, yuc-, Mpawc-
n3oMepusi. XUMHUYECKHE CBOMCTBA: PEAKUMsl OKHCICHUS, MPUCOCAUHEHUS, IOJIMMEpPU3AIUU.
Ilpasuno Maprosnukosa. [Tonyuenue u MPUMEHEHUE AJIKEHOB.

AJIKaIMeHBI. Ctpoenue. CsoiicTBa, IIPUMEHEHUE. [IpupoansIii Kay4yK.

AJIKHHBI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHME aleTUiIeHa. [ 'oMoIoru u u30Mepshl.
Homenknatypa. ®duznyeckue 1 XUuMUYECKUE CBOMcTBa. Peakiiuu npucoeuHEHUs] U 3aMEIECHUs.
[Tonyuenue. [Ipumenenue.

JMemoncTtpanun. IlomydyeHnue ameruneHa KapOuagHeiM crocoOoMm. BsaumopeiicTBue
aleTHJICHa C pPacTBOPOM TIepMaHTaHaTa Kaimusi W OpomMHOM Boaod. [opeHue amerusieHa.
Pasnoxenue kaydyka TOpd  HarpeBaHMM W UCOBITAHUE  TPOJAYKTOB  PA3JIOKEHUS.

IIpakTuyeckas padora. [lonyueHue 3THIIEHA U U3yYEHUE €TI0 CBOMCTB.

Tema 4. ApomaTndeckue yrieBoaopoasbl (apeHs) (4 1)
ApeHbl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHue OeH3oua. Mzomepus u HOMEHKIIaTypa.

dusnueckre U XUMHYECKUE CBOMcTBA OeH3oia. ['oMosoru 6en3ona. OCoOOEHHOCTH XUMHYECKUX
CBOMCTB 'OMOJIOIOB O€H30j1a Ha mpuMepe ToIyoJIa. I'eneTnueckas cBs3b ApOMATHICCKUX



yIIEBOAOPOIOB C IPYTHMMH KJIacCaMH YTJIEBOAOPO OB.
JemoHcTpanuu. beH3on kak pacTBopuTeNb, TopeHue 6enzona. OTHomeHne 6eH3oma K
OpOMHOI1 BOJI€ M pacTBOpY NepMaHranara Kaiaus. OKuciIeHne TolyoJa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJIeBOAOPOAOB (6 1)

[Tpuponnsiii ra3. [lonytasie HedTsaHbIE Ta3bl. HedTh 1 HEPTenponykThl. Pusnyeckue
coiictBa. CriocoOs! nepepaborku HedTH. [leperonka. Kpekunr tepmuyueckuii u
KaTamuTH4aeckuil. Kokcoxumuueckoe npou3eo0cmeo.

JlaGopaTopuble onbIThl. O3HaKOMIIEHUE C 00pa3liaMu TPOAYKTOB HedTenepepaboTKy.

Pacuernsie 3agaun. OnpeneneHne MacCOBOM UM 00BEMHOM 10T BBIXOZA MPOIYKTA
PeaKIiK OT TEOPETUYECKH BO3MOKHOTO.

KUCJIOPOIACOIAEPKALUINE OPTAHUYECKHUE COEJIUHEHMUAS (25 4)
Tema 6. Cniuptbl u dpeHoJbI (6 4)

OpHoaToMHBIEe TpenenbHble cnupThl. CTpoeHHe MoNeKysd, (QyHKIHOHAIbHas TpyIa.
Bonoponnas cBsi3p. U3omepust u Homenkiatypa. CBoiicTBa MeTaHoJa (3TaHOJNA), MTOIyYEHUE U
npuMeHeHue. OU3HOIOrM4ecKoe AEHCTBUE CIUPTOB HA OPraHu3M 4YeloBeka. ['eHeTtmueckas
CBSI3b OJTHOATOMHBIX MpeACIbHBIX CIUPTOB c YTJIEBOAOPOAAMHU.

MHoroaToMHble  CHUPTBL.  DTWIEHIVIMKOAb, ruuepuH. CBoilcTBa, IpPUMEHEHHUE.

®enonbl. CTpoeHue MosieKynbl peHona. Bzaumuoe rusHue amomos 8 MoieKyie Ha npumepe
monexynvl gernona. CorictBa deHona. TOKCHUYHOCTh (DeHOIA M ero coequHeHui. [IpumeHeHue
(benomna.

JMemoncTpanun. B3aumoneiictBue ¢eHona ¢ OpoMHOM BOJOH M pacTBOPOM THUIPOKCHAA
HaTpHsl.

Jlaboparopubie omnbiThbl. PacTBopeHue riunepuHa B Boje. Peaknus riaunepuHa ¢
TUJIPOKCUIIOM menu(II).

Pacuernsbie 3agaumn. Pacyersl Mo XMMHMUYECKHM YPaBHEHHUSM MpPH YCJIOBUU, UYTO OJHO W3
pearupyromux BEMeCTB 1aHO B U30BITKE.

Tema 7. Anbaernabl, KeTOHbI (3 4)

Anpneruabl. CTpoeHue MoJekybl GpopManbsaeruaa. @yHKIHOHAIBHAS Tpymna. M3oMepus u
HOMeHKJaTypa. CBoiictBa ampaerunoB. DopManpIerua ¥ amneTalnbJCTHA: TOJNy4eHUE U
MIPUMEH CHUE.

Ayemon —  npedcmasumenb — KemoHOS. Cmpoenue  moaexkyavi.  Ilpumenenue.

JemoHcTpanuu. B3aumoneiicTBue MeTaHans (9TaHalisg) ¢ aMMHUAYyHBIM PAcTBOPOM OKCHJA
cepebpa(l) u runpokcuna meau(Il). PactBopenue B alieToHe pa3IuYHBIX OPraHUYECKUX BEIIECTB.

JlaGopaTopHuble onbIThI. [lonyueHne sTaHans oKucIeHHeM 3TaHojda. OKHUCIeHHEe MeTaHas
(oraHanst) aMMHadHBIM pacTBOpoM okcuaa cepedpa(l). Oxucnennme MeraHans (dTaHas)
ruapokcugom meau(Il).

Tema 8. KapooHOBbBIE KUCJIOTHI (6 1)

OnHOOCHOBHBIE Npe/iebHbIe KapOOHOBBIE KUCIO0ThL. CTpoeHue MosieKyl. @yHKIIMOHAIbHAS
rpymma. M3omepus u HoMeHknatypa. CBoiicTBa KapOOHOBBIX KHCIOT. Peakuus sTepudukanuu.
[Tonmyuenue kapOOHOBBIX KHCIIOT U TTPUMEHEHUE.

KpaTkue cBenieHns o HelpeaenbHbIX KapOOHOBBIX KUCIOTAX.

['enernueckas cBsA3b KAPOOHOBBIX KUCJIOT C IPYTUMH KJIacCaMU OPTraHUYECKUX COETUHEHUH.

IIpakTH4eckne padboThbl

* [Tonydenue u cBoiicTBa KapOOHOBBIX KUCIOT.

* Penienune sKCnepuMeHTaIbHBIX 3a7a4 Ha PACIIO3HABAHUE OPTraHUYECKUX BELIECTB.

Tema 9. Cioxnblie 3¢upsl. Kupsi (3 4)



Crnoxubie 3(upbl: CBOWCTBa, mosyueHue, npumenenue. XXupol. CtpoeHue xupoB. JKUpsl B
npupoje. Croiictpa. [Ipumenenue.

Morwue cpedcmea. Ilpasuna 6ezonacnozo obpawenus co cpedcmseamu ObIMoBoU XUMUU.
JlaGopaTopHble onbIThI. PACTBOPIMOCTE KUPOB, TOKA3aTEILCTBO UX HEMPEALCIIEHOTO
XapakTepa, OMbUICHHE KUPOB. CpaBHEHHE CBONCTB MbBIJIa U CHHTETHYECKUX MOIOIIM X CPEICTR.
3HaKOMCTBO ¢ 00pa3laMu MOIOIIUX cpeacTB. M3yueHne ux cocTaBa U MHCTPYKIUU 11O

MIPUMEH EHUIO.

Tema 10. YraeBoabl (7 4)

I'moxo3za. Ctpoenue monekyibl. OnTuueckas (3epkaibHas) uzoMmepus. @pykroza — u3omep
rioko3bl. CBolicTBa rmoko3sl. [Ipumenenune. Caxaposa. Ctpoenue mosekyisl. CBOWCTBA,
MIPUMEHEHUE.

Kpaxman u nemnosio3a — npeAcTaBUTENN NPUPOIHBIX MOIMMEpOoB. Peakums
MOJMKOHIeH caliuu. PU3HYecKre U XUMUYECKUE cBoMcTBa. HaxoxxieHue B mpupoze.
IIpumenenue. AnieraTHOE BOJIOKHO.

JlabopaTtopHble onbIThl. B3anmonelictBue rioko3sl ¢ ruapokcuiom meau(ll).
B3aumogeiicTBue Ii10K03bI ¢ aMMHAYHBIM pacTBopoM okcuaa cepedpa(l). BzaumogeiictBue
caxapo3bl C THIPOKCUIOM Kasbliusl. B3anmozelictBue kpaxmaia ¢ mooM. [ 'uponaus kpaxmaina.
O3HakomiieHre ¢ 00pa3aMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

IIpakTuyeckas padora. Penienne skcriepuMeHTAIBHBIX 33724 HA MOJTYYEHUE U
pacno3HaBaHUE OPraHUYECKUX BEILIECTB.

A30TCOAEPKAIIUE OPTAHUYECKHUE COEJIUHEHMUSA (7 1)
Tema 11. AMUHBI 1 aMHHOKHCJIOTHI (3 1)

Amunsbl. CTpoeHne MoseKkysl. AMUHOrpynna. @u3nyeckne 1 XUMUYECKUe CBOWCTBA.
CrtpoeHne MOJIeKybl aHUIMHA. B3auMHOE BIIMSIHME aTOMOB B MOJIEKYJIE HA IIPUMEPE MOJIEKYJIbI
aHwiMHa. CBolicTBa aHunuHa. [Ipumenenue.

AMHUHOKHCAO0THI. V30Mepust 1 HoMeHkIaTypa. CBoicTBAa. AMUHOKHUCIIOTHI Kak aM(OTEepHbIe
opranudeckue coenquHenus. [Ipumenenue. I'eneTnyeckas cBsi3b aMMHOKHUCIIOT C APYTUMHU
KJIACCAMU OPraHUYECKUX COCIUHECHUM.

Tema 12. beaxnu (4 4)

beaxkun — npuponssie nosmmepsl. CocraB u cTpoeHHe. DPU3NYECKUE M XUMUYECKUE
coiictBa. [IpeBpamieHne OenkoB B OpraHM3Me. YCIEeXH B HU3y4YEHHMM M CHHTe3€ OEsKoOoB.
Ilonamue 06 asomcodepascawux cemepoyukiudeckux coeounenusx. Ilupuoun. Iluppon.
Hupumuounosvie u nypunosvlie ochosanus. Hyxneunoevie xuciomwvi: cocmas, cmpoeHue.
Xumuss U 3710poBbe denoBeka. JlekapctBa. [IpoGiembl, CBSi3aHHbIE C NPUMEHEHHEM

JIEKapCTBEHHBIX IIpernaparos.
JemoncTpanun. Okpacka TKaHUM aHWIMHOBBIM KpacuTeneM. Jloka3aTeabCTBO HaIWYus
(YHKIHOHATIBHBIX rpyII B pacTBOpax AMUHOKHUCIIOT.

JlabopaTopHble onbIThI. [IBeTHBIC peakiuu Ha Oenku (OMypeToBas U KCAaHTONPOTCHHOBAS
peaxkuun).

BbBICOKOMOJIEKYJISIPHBIE COEJJMHEHU S (11 4)
Tema 13. CunteTudeckue nmojumeps! (11yq)

IToHsATHE O BEICOKOMOJIEKYJISIPHBIX COequHEHUsAX. [lomMepsl, oaydaeMble B peakusax
nosmMepusanuu. CtpoeHue Mosekyl. CTepeoHeperynsipHOe U CTEPEOPETYIISIPHOE CTPOCHUE
nosimMepoB. [lommatunen. [lomunponunen. TepmomnactuunocTs. [lomumepsl, monydaemele B
peakiusax noinukoHaeHcauuu. @enonadopmanbaeruiubie cMoJibl. TepMOpeakTHBHOCTS.

Cunretnueckue kayayku. CTpoeHue, CBONHCTBA, IOJy4EHHE U IPUMEHEHHUE.



Cunretnueckue BosiokHa. Kanpon. JlaBcaH.

O6o0011eHre 3HaHUH 10 KYpCY OpraHrndeckoi XuMuu. Oprannyeckas XuMHUs, YeJIOBEK U
IpUpOAA.

JemoncTpanuu. O6pasipl NIIacTMacC, CHHTETUYECKUX KaydyKOB
U CHHTETUYECKHX BOJIOKOH.

JlaGopaTtopHble onbITHI. MI3ydeHre CBOMCTB TEPMOMIACTUYHBIX MoJIMMepoB. OnpenencHue
XJIOpa B MOJUBUHMIIXJI0pHUAE. MI3yueHrne cCBOMCTB CHHTETUUECKUX BOJIOKOH.

IpakTnyeckas padora. PacriosHaBanue miacTMacc U BOJIOKOH.

PacuerHnsle 3axauu. OnpeseneHne MacCOBOM UM 00BEMHOM JT0JTM BBIXOA MPOAYKTa
pEaKIUU OT TEOPETUYECKH BO3MOKHOIO

YueOHO-TEMaTHUYECKOE ILTT AHUPOBAHUE

Ne | Tema Kon-60 | Ilpakmuueckue | Koumponvbhoie
yacos | pabomoi pabomwi
1 Teoperuueckne  OCHOBHI  OpPraHM4ecKoii | 4
XHUMHH
2 IIpenesabHbIe YriIeBOAOPOAbI (ATKAHBI) 7 1 1
3 HenpeaeabHble yriieBogopoabl 6 1
4 ApomaTnyecKkue yrieBoaopoabl (ApeHbl) 4
5 IIpupoaHbie HCTOYHUKH YIJIEBOIOPOAOB 5 1
6 Cnuprsl 1 GeHoIbI 6
7 | Anbaernapl, KeTOHbI, KapOOHOBbIE KHCJIOTHI | 9 2 1
8 | Kupsbl YriaeBoabl 10 1
9 | AMUHBI H AMHHOKHCJIOTBI 3
10 | beaku 4
11 | CuHTeTHYEeCKHE MOJUMEpPDI 11 1 1
Pe3epBHOe Bpems 2
Hroro 70 6 4




68 u/rox (2 u/Hen.; 2 4)
TEOPETHYECKHE OCHOBbBI XUMHUH
Tema 1. BaxkHelimme XuMuYecKHre MOHATHA U 3aKOHBI (3 1)

Atom. Xumudeckuit anement. M3otombl. [IpocThie 1 c10KHBIE BEIECTBA.

3aKOH COXpaHEHHUs1 MacChl BEUIECTB, 3aKOH COXPAaHEHHUS U MPEBPALIEHUs SHEPTUU [TPU
XUMHYECKUX PEAKLIHAX, 3aKOH MIOCTOSIHCTBA COCTaBa. BeniecTsa MOJIEKyJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.

Tema 2. Ilepnoanyeckuii 3aKOH M NEPUOANYECKAS CHCTEMA XUMHUYECKHX 3JIEMEHTOB
. . MenpaesieeBa HA OCHOBE Y4eHHsI 0 CTPOEHUM aTOMOB (4 1)

AToMHBIe OpOHTaiH, S-, P-, d- u f-371eKTpOHBI. OCOOEHHOCTH pa3MENICHHUS JEKTPOHOB 110
opOuTassiM B aTOMax MajblX U OOJbIINX EPUOA0B. DHEPreTUHUECKUE YPOBHHU, IOAYPOBHH.
CBs13b IEPUONYECKOr0 3aKOHA U IEPUOANUECKON CUCTEMBl XUMUUYECKUX 3JIEMEHTOB C TEOpUEN
CTpOEHHsI aTOMOB. KopomKuii u OTUHHbII 6aPUAHMbL MAOIUYLL XUMUYLECKUX ITEMEHMOB.
ITonoxeHue B IEpUOANYECKOM cucTeMe XuMudeckux aueMenTos [l. 1. Menaeneesa Bogopona,
JIAHTAHOMJI0B, AKTUHOUJIOB U UCKYCCTBEHHO IOJIyYEHHBIX JIEMEHTOB.

BajileHTHOCTB ¥ BaJIEHTHBIE BO3MOKHOCTH aTOMOB. Ileproanueckoe n3MeHEHNE BaIEGHTHOCTU
U Pa3sMepOB aTOMOB.

Pacuyernsble 3agaun. Brrauciienus Maccsl, 00beMa UM KOJUYECTBA BELIECTBA 10 U3BECTHOM
Macce, 00beMy UJIM KOJIMYECTBY BEIIECTBA OJHOIO U3 BCTYIHUBIINX B PEAKIUIO WIH
[IOJIyYUBIIMXCS B PE3YJIBTATE PEAKLIUU.

Tema 3. Ctpoenue BemecTBa (8 1)

Xumuyeckasi ¢cBA3b. Buabl 1 MexaHU3MBl 00pa30BaHUsI XUMUUYECKOM CBsi3U. MIoHHas CBS3b.
Katnonst u anumonsl. KoBaneHTHas HemnmosspHas cCBs3b. KoBajJeHTHas TOJSIpHAsh CBS3b.
DnexkTpooTpuIiaTeaIbHOCTh. CTeneHb OKHcieHus. Metammmdeckas CBs3b. Booopoouas ceéssb.
Ilpocmpancmeennoe cmpoeHue MONEKY HEOPSAHUYECKUX U  OP2AHUYECKUX  Beujecms.

Tumner KPUCTATIMYECKUX peeToK u CBOICTBa BCIIIECTB.

[TpyauHbEl MHOTrOOOpa3usi BEUISCTB: HM30MEpPHUs, TOMOJIOTHS, aJUIOTPONUS, U30MONUA.

Hucnepcubie cuctembl. Mctunnbie pactBopbl. CrnocoObl BBIpaXEHUS KOHIEHTpALUU
pacTBOPOB: MaccoBas JOJs paCTBOPEHHOTO BEIIECTBA, MOApHAs KoHyenmpayus. Konnouonwvie
pacmeopul. 3o1u, eenu.

JdemoncTpauuu. Mojenu HWOHHBIX, aTOMHBIX, MOJIEKYJSPHBIX U METAJUTMYECKUX
KpUCTAINIMYECKUX pemeTok. Dddekt Tunmanis. Moaemu MOJIEKYJT H30MEpPOB, T'OMOJIOTOB.

IIpakTuyeckass pabora. [lpucomoeéienue pacmeopog ¢  3A0AHHOU  MOJISPHOU
KOHYeHnmpayueu.

Pacuernble 3agauyu. Beruucnenue maccel (KOJMYECTBA BEHIECTBA, 00BEMa) MPOAYKTa
peaKkiuu, €cli I €ro MOJy4YeHHsl JaH pacTBOP C ONPEIEICHHOW MacCOBOM JOJEH MCXOAHOTO
BEIIECTBA.

Tema 4. Xumudeckue peakuuu (15 1)

Knaccudukanus XUMHYECKUX peakiuidi B HEOPraHWYECKOM W OpraHWYecKoil XUMUHU.
CKOpoCTh peakiiiy, ee 3aBUCUMOCTh OT Pa3IMYHBIX (HAKTOPOB. 3aKOH Oeucmsyrouux mMacc.
Ouepeus axmueayuu. Katamm3 wu  karammuzatopbl. OOpaTUMOCTh peakuuid. XuUMHYECKOe
paBHOBecue. (CMelleHHE paBHOBECHS IMOJA JEWCTBUEM pa3iu4HbIX (akTopoB. [IpuHiun
Jle IllaTense. IIpoussoncTeo CepHOU KU CJIOTBI KOHTAKTHBIM CrIocoOoM.
DnexkTponauTruieckas nuccornuanus. CuiibHbIE U cllaldble AMeKTPOIUThL. KuciomHuo-ocnogHbie
gzaumooeticmsuss 6 pacmeopax. Cpea BOAHBIX PACTBOPOB: KHCIas, HEUTpaslbHas, I1EI0YHAs.
Honnoe npouseederue 8000l Bonoponnbrit MoKa3aTelb (pH) pacTtBoOpa.
Tuoponus Op2aHU4eCKUx u Heop2aHUu4ecKux COeOUHeHUII.



I[EMOHCTpaIII/II/I. 3aBHCUMOCTh CKOpPOCTH pPCaKIUMKU OT KOHLOCHTpallMh MW TCEMIICPATYPHI.
Paznoxenue MMEPOKCHUIAa BOJAOpOAa B IIPUCYTCTBHUU KaTaJIM3aTOpA. OnpeﬂeneHHe Cp€abl paCTBOpa

v ITOMOIIBIO YHHMBEPCAIbHOIO WHJUKATOPA.
JlaGopaTopuble onbiThl. IIpoBeneHue peaxkiuii MOHHOrO oOMeHa Uil XapaKTEpHCTUKH
CBOICTB 3JIEKTPOJIUTOB.

IIpakTuyeckass padora. BimsHue pa3iuyHbIX (AKTOPOB HA CKOPOCTh XHUMHYECKOH
peaxkuuu.

Pacuernble 3amaum. BrpraucieHus wmacchl (KOJIMYECTBAa BeEIIECTBa, 00ObeMa) MPOAYKTa
peaknuy, €CIM M3BECTHA Macca MCXOAHOrO BEIECTBA, COJAEPIKAILETO OMNPEAEICHHYIO IOJIO
puMecei.

HEOPI'AHUYECKASA XUMMUS
Tema 5. Metanabl (14 4)

[TonoxeHne MeTauIoOB B IEPUOANYECKON CUCTEME XUMUUECKUX JIEMEHTOB
. . Menneneea. O01mue cBOHCTBA METAJIJIOB. DJICKTPOXUMUYCCKUN Psil HANTPSHKCHHM
MmeTtaiioB. Ob1me crnoco0bl MOTy4eHUs METaIOB. DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB.
Ionsamue o kopposuu memannos. Cnocodwvl 3auyumsl Om KOppo3uu.

O0630p MeTaJUI0B INIABHBIX NOArpyHH (A-rpymi) Nepruou4ecKoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB.

00630p MeTaoB mOOOUHBIX moArpyIIl (B-rpyIin) nepruoanyecKoi CHCTEMBI XUMUY €CKIX
3JIEMEHTOB (M€J1b, IIUHK, MUMAaH, Xpom, Kele30, HuKelb, NIAMUHA).

CrniaBbl METaJUIOB.

Oxcuibl ¥ TUIPOKCUIBI METAJIIIOB.

JemoncTpanuu. O3HaKoMIIeHHE C 00pa3liaMy METAJIJIOB U UX COEIMHEHUH.
B3anmoneiicTBHE 1IEIOUYHBIX U IIETOYHO3EMENBHBIX METAIIOB € BOJIOW. B3anmonenicTere Mmeau
C KHCJIOPOIOM U cepoil. DnekTponu3 pactBopa xyopuaa mean(Il). OnbITel o koppo3uu
METaJUJIOB U 3aILUTE OT Hee.

JlabopaTropHsble onbIThl. B3anmoselicTBie IMHKA U JKelle3a C paCTBOPaMU KUCIIOT U
menoyeil. 3HaKOMCTBO ¢ 00pa3aMu METaJUIOB U UX pyAaMHu (padoTa ¢ KOIIEKIUIMH).

PacuerHble 3agaun. PacueTsl M0 XUMUUYECKUM YpaBHEHUSIM, CBA3aHHBIE C MACCOBOM J0JeH
BBIXOJ1a MPOJYKTA PEAKIIUH OT TEOPETUYECKH BO3MOKHOT 0.

Tema 6. Hemetanuwbl (9 1)

0O0630p cBoiicTB HeMeTaUTOB. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITUYHBIX
HEMCTAJJIOB. OKCI/II[BI HEMCTAJJIOB U KUCIIOPOACOACPKAIINUE KHUCIIOTHI. BOI[OpOIIHBIC
COeIMHEHHE HEMETAJIIOB.

JdemoucTpamun. O6pasisl HemeraioB. OOpasibl OKCHI0B HEMETAIIOB U
KUCIIOpocoepkaiux kuciot. ['operne cepsl, hochopa, xxeneza, MarHusi B KUCIOPOJE.

JlabopaTopHble onbITHI. 3HAKOMCTBO ¢ 00pa3liaMi HEMETAJUIOB U UX TPUPOJAHBIMH
coeMHEeHMsIMU (paboTa ¢ Koyiekusamu). PacriosnaBanue XJa0puaoB, Cyib(}aToB, KapOOHATOB.

Tema 7.I'eneTHuecKasi CBSI3b HEOPraHUYeCKUX H oprannveckux Bemects.Ilpakruxkym(14 y

I'eneTnueckas CBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

IIpakTHKyM: pellIeHHne SKCIIEpUMEHTAIBHBIX 3a/1a4 110 HEOPTAaHUYECKOW XMMHUH; pelIeHUE
JKCIIEPUMEHTAJIbHBIX 3a/1a4 10 OPraHUYECKONW XUMUU; PEIICHUE PAKTUYECKUX PACYETHBIX
3aj]1a4; MOIy4eHne, COOMpaHue U PacliO3HaBaHUE ra30B; PEIIeHHE IKCIEPHUMEHTAIbHBIX 33124 110
OIIPEEICHUIO TUIACTMACC U BOJIOKOH.



YueOHO-TEMaTHUYECKOE ILT AHUPOBaAHUE

Ne | Tema Kon-60 | Ilpakmuueckue | Koumponvhoie
uacos | pabomuvl pabomul
1 | BaxHeiiume XuMH4YecKne NOHSITHS U 3aKOHBI | 3
2 | llepuonuyeckuii 3aKoH u mnepuoauyeckasi | 4
cucremMa XHMHY€CKHX 3JIEMEHTOB
J. I. MengesieeBa Ha OCHOBE YYEHUS O
CTPOEHHH aTOMOB
3 CTpoenne BelecTBa 8 1 1
4 XuMHYEeCKHE PeaKIuu 15 1 1
5 Merasibl 14
6 | Hemeraminl 9 1
7 I'eHernyeckasi cBsI3b HeopraHu4yeckux u | 14
opranmveckux Beuects. [lpakrukym
Pe3epBHoe Bpemst 1 6
Hroro 68 8 3




