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Pabouyas nporpamMmma y4yeOHOro npeamera
«XuMHD
10-11 knacent
(mporpamma 6a30B0Oro ypoBH#)
MNOACHUTEJBbHASA 3AIINCKA
Pa6ouas nporpamma no xumuu B 10-11 kiaccax pazpaboTraHa B COOTBETCTBHH C:

. ®enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-03 «OO6 oOpa3oBaHHH B
Poccuiickoit ®eneparumy (C U3SMEHEHUSMU U JTOTIOJTHEHHUSIMH );

. [Ipukazom MunoOpaszoBanusi Poccum ot 05.03.2004 Ne 1089 «O6
yTBepkAeHUH  (deAepalbHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX  00Opa30BaTEIbHBIX
CTaHJAPTOB HAYAJIHHOTO OOIIET0, OCHOBHOT'O OOIIEro M CpetHero o0miero 00pa3oBaHus»
(c I3BMECHEHUSIMH U JIOTIOJTHEHUSIMHU );

. [Tonoxxennem o Paboueii mporpamme I'bBOY COIIl c. ExarepuHOBKa,
yTBepKIeHHBIM nprka3zoM Ne 4/1 ot 8.02.2018 r.

. [Iporpammer kypca xumuu s 10-11 kmaccoB (6a3oBbiit ypoens) O.C.
['a6puensina// [lporpamma kypca xumuu st 8-11 kiaccoB oO01ieo0pa3oBaTeIbHbIX
yupexaenuit.- M.: JIpoda, 2014 ¢

Jlnst peanuzanuu paboydeid mporpaMMbl UCTIONB3YIOTCS YUeOHUKH:
Xumus. 10 xknace (6a3oBbiit ypoBens). ['abpuensn O.C. — M.: lpoda,2018 r.
Xwnmus. 11 knace (6a3oBsiid ypoBensb). ['abpuensa O.C — M.: JIpoda,2014 .

N3yuenne xumum B 10-11 kimaccax Ha 0a30BOM ypOBHE HANpaBJCHO Ha JIOCTHKEHHUE

CIEAYIOUIMX LeJei:

* OCBOCHHUE 3HAHUI O XMMHUYECKON COCTABJISIFOLIEN €CTECTBEHHO-HAYYHOM KAPTHUHBI MUDA,

BaXXHEHIIINX XUMUYCCKHX MOHATHAX, 3aKOHAX U TCOPUAX;

¢ OBJIaACHUC YMCHHAMHU TIPUMCHATH  IIOJYUYCHHBIC 3HAHUA  JAJIA 00BsICHEHUS
pa3H006pa3me XUMHYCCKHUX SIBJICHHUU M CBOMCTB BCIICCTB, OLUCHKHW POJM XMMHUU B Pa3BUTUU

COBPCMCHHBIX TEXHOJIOTHUM U TMOJIYYCHHUHN HOBBIX MAaTCPUAJIOB,

* HaKOIUJICHHE 3HAHUM O BKJIaAe y‘-IéHLIX-XI/IMI/IKOB-ypO)KCHI_ICB ApX&HFCJ’IBCKOﬁ obiactu

B CO3JaHUU XUMHYECKOM HAYKH;

° (I)OpMI/IpOBaHI/IC HAaBLIKOB TIPUMCHCHHUA MOJYYCHHBIX 3HAHUM JJI OIEHKHW BKJajaa
OCHOBHBIX XHMHYCCKHX Hpe,[[HpI/I}ITI/Iﬁ peruoHa B JSKOHOMUKY ApX&HI’eJIBCKOI\/’I O6J'IaCTI/I,

XUMHYCCKHU I'PAaMOTHOT'O IMOAXO0Ja K OLICHKE 9KOJIOTMYECKOH 00CTaHOBKHU pCeruoHa;



® Pa3BUTHEC MMO3HABATCIIBHBIX HHTCPECOB U MHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B Imponecce
CaMOCTOATCIIbHOI'O HpHOGpeTeHI/IH XMMHYECKHX 3HAHHI C HCHOJIb30BaHHEM PAa3JINIHBIX

HNCTOYHHUKOB I/IH(i)OpMaI_[I/II/I, B TOM YHUCJIE KOMIIBIOTCPHBIX

* BOCIUTaHHE YOEKICHHOCTH B IO3UTHBHON pONM XMMHUHU B KM3HHM COBPEMEHHOTO
oOmiecTBa, HEOOXOAMMOCTH XHMHYECKHM TPAMOTHOTO OTHOIIEHHS K CBOEMY 3I0pPOBBIO U

OKpYKalolllei cpee;

¢ NMPUMCHCHHC IIOJIYUYCHHBIX 3HaHUM o YMCHI/If/'I JI 0€30IacHOI0 MCIIOJIb30BaHUs
BCIICCTB M MATCpUAIOB B GBITy, CEILCKOM XO3dHCTBE M Ha MMPONU3BOACTBE, PCUICHUA
MMPAKTUYCCKUX 3aJlad B HOBCCHHGBHOﬁ JKU3HH, TPCAYHNPCIKACHUA HBHGHHﬁ, HAaHOCAIIUX BpPCH

3JI0POBBIO YEIIOBEKA M OKPYXKAIOIICH cpejie.

Teopernueckyro OCHOBY OPraHMYeCKOW XHWMHUHU COCTaBIIIE€T TEOpUS CTPOEHUSA B €€
KJIACCUYECKOM ITOHUMaHUHM — 3aBUCUMOCTH CBOMCTB BELIECTB OT UX XUMHUYECKOI'O CTPOCHHUS, T.
€. OT pacIOJIOKEHUsI aTOMOB B MOJIEKYJIaX OPraHMYECKUX COCJUHEHUN COTJIACHO BAJIEHTHOCTH.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE OPraHUYECKUX COEIMHEHHUH MPU TOM KOJIUYECTBE
4acoB, KOTOpOE€ OTHYIIEHO Ha MW3y4EHHE OpPraHu4yecKol XUMHUHM, paccMaTpuBaTh HeE
IpeJICTaBIsIeTCs BO3MOXKHBIM. B cozepikaHny Kypca OpraHMYeCKOM XMMHM CJellaH aKLEHT Ha
MPAKTUYECKYI0 3HAYMMOCTh Yy4yeOHOro warepuana. llosTomy wu3yueHue mpeacTaBUTENEH
KQKJIOTO KJIacCa OPraHMYEeCKUX COEAMHEHMI HAYMHACTCS C MPAKTUYECKOM MOCBUIKM — C X
noJiyueHusi. XMMHUYECKUE CBOICTBA BELIECTB PacCMaTPUBAIOTCS CYry0O mparMaTH4ecKH — Ha
peIMeT UX MPaKTUYECKOTro NPUMEHEHHUs. B 0OCHOBY KOHCTpYHPOBaHHUS Kypca MOJIOKEHA UJesl O
IIPUPOJHBIX MCTOYHUKAX OPraHUYECKUX COCAUHEHMH M HMX B3aUMOIPEBPALICHMSX, T. €. UIEH

TCHETUYECKOM CBS3U MCKAY KiIaCCaMH OPraHun4CCKUX COCHHHGHHﬁ.

Teopernueckyro 0OCHOBY Kypca oOIIel XUMUU COCTaBISIOT COBPEMEHHBIE MTPEICTABICHUS
0 CTPOEHHUH BellecTBa (IEPUOINIECKOM 3aKOHE U CTPOEHUH aToMa, THIAaX XMMUYECKUX CBS3EH,
arperaTHOM COCTOSIHMM BEILIECTBA, IOJIMMEpax W AMUCIEPCHBIX CHCTEMaX, KayeCTBEHHOM U
KOJIMYECTBEHHOM COCTaBE BELIECTBA) W XMMMUYECKOM Ipoliecce (Ki1accuukanmuy XUMHUYECKHX
peakuuid, XMMHYECKOM  KHHETHMKE M  XHMHUYECKOM  pABHOBECHHM,  OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX IPOIECCAX), aJalTUPOBAHHBIE IOJ KypC, pacCUMTaHHBIA Ha 1—2 4 B
Henemo. PaKTUYECKyl0 OCHOBY Kypca COCTaBIISIIOT 0OOOIIEHHBIE MpEACTaBICHUS O Kiaccax
OpraHWYECKUX W HEOPraHMYECKUX COEIMHEHMI M HX CBOWCTBaX. Takoe MOCTpOEHHE Kypca
oOmieil XUMHM TO3BOJISIET IOJIBECTH YYallUXCS K IOHUMAaHMIO MaTepUaJbHOCTH U
MI03HABAEMOCTH MHUpPA BEILECTB, IPUYMH €ro MHOrooOpasus, BceoOlIel cBsa3u sBieHni. B cBoro
ouepesb, ATO JAET BO3MOXKHOCTh YydYallUMCs JIy4Yllleé YCBOUTh COOCTBEHHO XHMHYECKOE

COACPIKAHNUE M IIOHATH pPOJIb W MECTO XHUMHU B CHCTEME HAYK O IIPpHUPOIC. Jlormka m



CTPYKTYpUPOBAaHHE Kypca MO3BOJIAIOT B MOJHOW MEpe HCIIOJIB30BaTh B OOYUEHUH JIOTHYCCKUE
OTepanuu MBIIUICHUS: aHaJdu3 W CHHTE3, CPAaBHEHHWE M aHAJIOTHUI0, CHCTEMAaTH3alUI0 |
00o0011IEHHE.

PaGouas mporpamma paccunrana: 68 wacoB — 10 kmace (2 yaca B Henento), 68 wacos — 11
Kyacc (2 yaca B HEJICIIO).

HJIaHpreMl)Ie PeE3YJIbTATBI OCBOCHUS y‘l€6HOI‘O npeamera

B pesynbrare u3ydenus Kypca Xumun K KoHITy 10 kiiacca 00ydaronmiicst J0JKeH:
3HAThH:

* BAXHEHIIME XUMHUYECKHE IIOHATHUS: BEIIECTBO, BAJIECHTHOCTb, CTEIEHb OKHCIEHUS,
OKHCITUTENh U BOCCTAHOBUTENb, OKHCIIEHHE M BOCCTAHOBJICHHE, TEIUIOBOW A(PQPEKT peaxiuw,
CKOPOCTb XUMHYECKOW pEeaklM{, KaTallu3, XHMUYECKOE€ PaBHOBECHE, YIJIEPOJHBIA CKEJET,
(GyHKIIMOHAaIbHAs TPy, U30MEPUsl, TOMOJIOTHUS;

¢ OCHOBHBIC 3aKOHBI XUMHUH: COXPAHCHHA MAaCChbl BEIICCTB, IIOCTOSAHCTBA COCTAaBa
®* OCHOBHBLIC TCOPHUU XMMUU: XHUMHYECKOM CBA3H, CTPOCHUSA OPraHUYCCKHUX COGHHHGHHﬁ;

* BROXXHEHUIIIME BEUIECTBA M MaTepUalbl: YKCYyCHasi KUCJIOTa, METaH, STUJICH, alleTHJICH,
OeH3011, 3TaHOJ, )KUPBI, MbLIA, TJIIOK03a, caxapo3a, Kpaxmal, KleT4yaTka, OeJIKi, HICKyCCTBEHHBIE
Y CHHTETUYECKHE BOJIOKHA, KAy4yKH, MJIACTMACCHI.

yMeTh:

*HA3bIBATh W3YYCHHBIE BEIIECTBA 10 «TPUBHAIBHOW» WU  MEXIYHAPOJIHOMI
HOMEHKJIATypE;

*OMpPeaACIIATh: BaJICHTHOCTb u CTCIICHDb OKHCJICHUA XHUMHUYCCKUX 9JICMCHTOB,
MPUHAJICKHOCTD BCUICCTB K PA3JIMYHBIM KjIacCaM OPraHNMYCCKUX COGI[I/IHGHI/II}'I;

*XapaKTCpU30BaThb: OCHOBHBIC KJIACChl OPTraHUYCCKUX COGI[HHGHHfl; CTPOCHUC U
XMMHYECKHE CBOMCTBA HU3YUYCHHBIX OPTaHHUYCCKUX COCHHHCHHﬁ;

*00BSACHATH: 3aBUCUMOCTEL CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHUA

*BBITMOJTHATh XUMHUUECKHIN IKCIIEPUMEHT 0 PACMO3HABAHUIO BAXKHEUIIIUX OPTaHUYECKUX
BCIIECTB;

*IIPOBOJIUTh CaMOCTOSITENIbHBIA IMOMCK XUMHYECKONW HMH(OpMalMMU C HCHOJIb30BAHUEM
Pa3INYHBIX UCTOYHUKOB (HAyYHO-TIONMYJISIPHBIX M3/1aHUHN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHera); HCHOJIB30BaTh KOMIBIOTEPHBIE TEXHOJOIMM il 00pabOTKM U  Iepeaayvu
XUMHUYECKON MH(OPMAIIUK U €€ MPeICTaBICHHs B pa3InYHbIX (opMax;

HCII0JIL30BATH NPHOOPETEHHBbIC 3HAHUS M YMEHHSA B IPAKTHYECKOH JesiTeIbHOCTH 1
MOBCEeIHEBHOM KM3HU JUIl: OOBSACHEHUS XMMHUYECKUX SBIIEHUH, MPOUCXOIAUIMX B MPUPOJIE,
OBITY M Ha IPOU3BO/ICTBE;

ONpEeJeIeHUsI BO3MOKHOCTH NPOTEKaHUS XMUMHYECKHUX INPEBPAILECHUA B Pa3JIMYHBIX
YCIOBHUSIX M OLEHKM WX IIOCJIEACTBUM; OLECHKH BIMAHUSA XHUMHUYECKOIO 3arpsA3HEHUs
OKpY)Karollled cpeibl Ha OpPraHu3M YeJOBeKa U JApPYrue KHUBbIE OpraHuU3Mbl; O€30MacCHOTO
oOpamieHuss ¢ TOpPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, JIaOOpaTOPHBIM 000pYy/IOBAHUEM;



IPUTOTOBIICHHUS PACTBOPOB 33JaHHOM KOHIIEHTPAILIMHU B OBITY U HA MPOU3BOJCTBE; KPUTHUECKOM
OLICHKH JIOCTOBEPHOCTU XUMUYECKOM MH(POpMALIMU, TOCTYMAIOIIEN U3 Pa3HbIX UCTOYHHUKOB.

B pe3ynbrate u3zyuenus Kkypca XuMuu K koHiy 11 kinacca oOydaromuiics: J0IKeH
3HATh:

* BOKHEUIIINE XUMHUECKHUE MOHATUS: BEIIECTBO, XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAas M MOJIEKYJISIpHAsT MAaccChl, MOH, aJJIOTPOMHUS, MU30TOIbI, XUMUYECKas
CBSI3b, DJIEKTPOOTPHULIATEIBHOCTh, BaJEHTHOCTh, CTENEHb OKHCIICHHS, MOJIb, MOJIIpHAs Macca,
MOJIIDHBIA 00bEM, BelIeCTBa MOJEKYJISIPHOTO M HEMOJEKYJISPHOIO CTPOEHUs, PacTBOPHI,
ANEKTPOJIUT W HEIJICKTPOJUT,  AJIEKTPOJUTHUYECKAs  JIUCCOLMALUSA, OKHCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAaHOBJIEHHE, TEIIOBOW d((EeKT peakuuu, CKOPOCTh
XUMUYECKON peakluu, KaTajiu3, XMMUYECKOe PAaBHOBECHUE;

* OCHOBHBIC 33aKOHBl XUMHHU: COXPAaHEHHS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

®* OCHOBHBLIC TCOPHUU XMMUU: XHUMHYICCKOMN CBsI3H, BHGKTpOHHTH‘ICCKOﬁ JUCCOMalu,

* Ba)KHEHIIINE BELECTBA M MaTepHallbl: OCHOBHbIE METAJUIbl U CIUIABbI; CEpHAas, COJIsHas,
a30THasl KUCJIOTA; MIETIOYH, aMMHAaK, MUHEpaJIbHBIE YI00pEHUS;

. OCHOBHBI€ ITPOYKTbl MECTHBIX XUMUYECKHX ITPOU3BOJICTB.
yMeTh:

*ONpPENECIIATh: BAJCHTHOCTh M CTENEHb OKHUCIEHUS XUMHUUYECKUX DJJIEMEHTOB, THII
XAMHYECKON CBSI3M B COCOUHEHMSAX, 3apsA] HOHA, XapakTep Cpelabl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUI, OKUCIUTENb U BOCCTAHOBUTENb;

*XapaKTCPpU30BaTh: 3JICMCHTBI MAJIbIX ICPHUOAOB IO HMX IIOJIOKCHUIO B HGpHOI[PI‘-IGCKOfI
CHCTCMC I[I/I MCHI[CJ'ICCBEI; O6H.[I/IC XHUMHYECKHE CBOMCTBA MCTa1JIOB, HEMCTAJIJIOB, OCHOBHBIX
KJIaCCOB HCOPraHUYICCKUX COCIIHHGHI/IIZ;

*00BSICHATH: 3aBUCUMOCTb CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOEHUS; IPUPOLY
XUMHUYECKOH CBSI3M (MOHHOW, KOBAJEHTHOM, METaJUIMYECKOM), 3aBHCHUMOCTb CKOPOCTH
XUMHUYECKON pEeaKIMU U MOJI0KEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3JINYHBIX (PaKTOPOB;

*BBINIOJIHATH XUMHUYECKUI IKCIICPUMCHT 1o paciio3HaBaHHuO BaKHEHIIINX
HCOPTaHNYCCKUX BCIICCTB N aHAJIN3Y IMPUPOJHBIX ITOYB U BO.

*[IPOBOJIUTh CAMOCTOSITEJIBHBIN MOMCK XMMHYECKONM HH(OpPMAlMHU C HCHOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUHN, KOMIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHera); HCHOJIB30BaTh KOMIBIOTEPHBIE TEXHOJOIMM s O00pabOTKM U  Iepeaayu
XUMHUYECKON MH(OPMAIIUK U €€ MPe/ICTaBICHHs B pa3InYHbIX (opMax;

HCII0JIL30BATH NPUOOpPeTeHHbIe 3HAHUA U YMEHMS B IPAKTUYECKOI 1esiTeIbHOCTH 1
MOBCEIHEBHOM KM3HM JUIsA: OOBSICHEHUS XUMHUECKUX SIBICHUH, MPOUCXOIAIIMX B HPUPOE,
OBITY U Ha MPOU3BO/ICTBE;

OMMpPCACIICHUA BO3MOXXHOCTH IPOTCKAHHUA XHUMHYCCKUX npeBpameHHﬁ B Pa3IM4YHBIX
YCJIOBUAX U OLCHKHU UX HOCHCﬂCTBHﬁ;

OLICHKHA BJMSHUS XHMHYECKOIO 3arpsi3HEHMs] OKPYKAIOIIEW Cpelbl Ha OpraHu3M
YCJIOBCKA U IPYTUE KUBBIC OPTaHU3MBI,

0e30MmacHOr0 OOpalieHuss ¢ TOPIYMMHU M TOKCHYHBIMH BEIIECTBaMH, JaOOPaTOPHBIM
00opyoBaHUEM;



MPUTOTOBIICHHUSI PACTBOPOB 3a/JIaHHOW KOHIEHTpPAallMW B OBITY WM Ha IPOU3BOJCTBE;
KPUTHYECKON OILIEHKH OCTOBEPHOCTH XHWMHYECKOW HH(OpMAalMW, MOCTYMNAloed W3 pa3HbIX
VCTOYHUKOB.

COJAEPKXAHHUE YYEBHOI'O ITPEJIMETA

10 KJIACC
OPI'AHUYECKAS XUMUSA
(2 yaca B Heen10; Bcero 68 yacon)
Beenenue (1 yac)
[Ipeamer opranuueckoir xumuu. CpaBHEHHE OPTraHUYECKUX COCTUHEHUNW C HEOPTaHMYECKUMHU.
[IpupoaHblie, HICKYCCTBEHHBIE M CHHTETHUECKUE OPraHUYECKUE COCTMHECHMUS.

Tema 1. Teopusi cTpoeHus1 OPraHUYeCKUX coeIMHeHn i (6 yacoB)

BanentHocTs. X¥MMHUECKOE CTPOCHHE KaK NOPSAIAOK COSAMHEHHs aTOMOB B MOJIEKYJIE COIUIACHO
UX BaJleHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XHUMUYECKOTO CTPOEHMSI OpPraHMYECKHUX
coequHeHuil. lloHATHEe O TOMOJOTMM M TIOMOJIOrax, M30MEPUM M H30Mepax. XUMHUYECKUE
(GopMyJIbl U MOJIETN MOJIEKYJ B OPraHUUECKON XUMUHU.

Tema 2. YriieBogopoab! 1 MX NPHUPOJHbIe HCTOYHUKH (16 YacoB)

[Tpuponnsblil ra3. Ankansl. [Ipupognelii ra3 xak Tomnuso. IIpenmyiuecTtsa nmpupogHoro rasa
nepes ApyruMu BuaaMu tominea. CocTaB MpUpOJHOrO rasa.

AJIKaHBI: TOMOJIOTHYECKUN P, N30MEPHUS U HOMEHKJIATYpa aJKaHOB. XMMHYECKHE CBOWMCTBA
aJIKaHOB (Ha MMpUMeEpEe METaHa U 3TaHa): TOPEHUE, 3aMEIlICHNE, Pa3IoKEHUE U JeTUpUPOBAHUE.
ITpuMeHeHnE alnKaHOB Ha OCHOBE CBOMCTB.

AJIKeHBbI. DTWJIEH, €ro IoJlyuyeHue (IeruIpUpOBaHMEM JTaHa W JErujapaTaliel sTaHoja).
XUMHUYECKUE CBOMCTBA 3TUJIEHA: TOPEHUE, KaueCTBEHHbIE peakluu (obeclBeurBaHue OpOMHON
BOJBl M pacTBOpa IepMaHraHata Kaius), Tuaparauus, nonuMepusauus. llommstunen, ero
CBOICTBa U IpUMeHeHHe. [ [puMenenune 3TuneHa Ha OCHOBE CBOMCTB.

AJdkaauenbl U Kaydyku. [loHsTHe 00 ankanmeHax Kak YIJIIEeBOAOPOAAaX C JBYMs JIBOMHBIMH
cBs3AMU. XMMHUYECKHE CBOIcTBa OyTanueHa-1,3 u u3onpena: odecreunBaHie OpPOMHOM BOJIBI U
MoJIMMepH3alus B Kayuyyku. Pe3una.

AJKMHBI: AIIETWIEH, €ro TMOJy4eHHE NHPOJIU30M MeTaHa M KapOMJIHBIM CIOCOOOM.
XUMHYECKUE CBOMCTBA alleTUJICHA: TOPeHHE, 00eCIBEUNBaHNEe OPOMHON BOJIbI, TPUCOCTIUHEHNE
XJopoBoxopona U ruaparauus. IIpuMmeHeHue aneturaeHa Ha OCHOBE CBOMCTB. Peaxnus
MOJIMMEPU3ALUN BUHUIXJIOpHUAA. [IONMBUHUIXIIOPU ¥ €r0 IPUMEHEHUE.

Ben3oua: [lomyuenue OeH301a W3 TrekcaHa W alleTWiIeHa. XHMHUYECKHE CBOHCTBa OeH3o0ia:
ropeHue, rajloreHpoBanue, HuTposanue. [IpumeHenre 6eH3051a Ha OCHOBE CBOMCTB.

Hedgtb: CocraB n nepepaborka Heptu. Hedrenponykrsl. beHsun u nmonsartue o6 OKTaHOBOM
qucie.

Tema 3. Kucsiopoacoaep:kamme opraHnyecKue coeJMHEHUs] U UX NMPUPOAHbIE UCTOYHHUKH
(19)

EnuHCTBO XMMHYECKOW OpraHu3aldd >KUBBIX OPraHW3MOB. XHMHUYECKHMH COCTaB KHBBIX
OPraHu3MOB.

Cruprbl: [lonmydenne sTaHoa OpOKEHHWEM TIIFOKO3bl M TUApaTaleil sTuiaeHa. [ uapokcuipHas
rpynna kak QyHKIHOHanbHas. [IpeacraBneHue o BOJOPOAHOMN CBs3M. XHMHUYECKHE CBONCTBA
ATaHOJA: TOPEHHE, B3aUMOJICHCTBUE C HaTpueM, 00pa30BaHUE MPOCTHIX U CIOXKHBIX I(PUPOB,
OKHcCIieHWe B anpjeruj. lIpumeHeHue 3TaHOa HAa OCHOBE CBOMCTB. AJIKOrOJIU3M, €ro
MTOCJICICTBUS 51 MpEayNpexXICHUE.
[lonsiTie 0 TpenenbHBIX MHOTOATOMHBIX CHUpTax. [JHMIEpUH Kak MpPeaCTaBUTEIb
MHOTOATOMHBIX CHHUpTOB. KadecTBeHHass peakiusi Ha MHOTOaTOMHBIC CIHPTHL. [IpumeHeHue
JIUIEPHUHA.



Kamennblii yroab. ®enou: Kokcoxumuueckoe mpou3BOJCTBO U ero mpoaykuus. [lomyuenue
¢deHona KOKCOBaHMEM KaMEHHOro yrisi. B3anMHoe BiusHHE aTOMOB B MouieKyie (eHomna:
B3aMMOJICHCTBHE C THAPOKCHIOM HATpusi M a30THOM Kuciotoil. [lomukonneHcanust ¢eHona c
dopmanbaeruiom B QeHodopopmanbaeruHy0 cmoiy. I[IpumeHenue ¢eHora Ha OCHOBE
CBOMCTB.

Aabaernanl: IlomydeHne anpIeruioB OKUCIEHUEM COOTBETCTBYIOIIMX CIHUPTOB. XUMHUYECKUE
CBOMICTBa aJbAETUAOB: OKHUCIEHHE B COOTBETCTBYIOLIYIO KHCIOTY M BOCCTAHOBJIEHHUE B
COOTBETCTBYIOIUN cnupT. [Ipumenenue Gopmanbaeruia 1 ameTanbIeruia Ha OCHOBE CBOMCTB.
KapoOonoBble kucja0Tbl: [lomyueHne KapOOHOBBIX KHCIOT OKHCJIEHHEM  aJIbJIETHIIOB.
XUMHYECKUE CBOMCTBA YKCYCHOM KHCIIOTHI: O0IME CBOMCTBA C HEOPraHUYECKUMH KHUCIOTaMU U
peakiusi dtepudukanuu. [IpuMeHeHHEe YKCYCHON KHCIOTBI Ha OCHOBE CBOWMCTB. Briciiue
JKUPHBIE KHUCJIOTBI Ha npuMepe MaJbMUTUHOBOM u CTE€apUHOBOM.
Cao:xuble 3¢upbl 1 :kupbl: [Tonyyenne cioxxubix 3¢pupoB peakuuneit srepupukanumn. CroxHbe
a¢upsl B mpHpoae, uUX 3HaueHue. [IpuMeHeHue ClIOXHBIX 3(QHUPOB Ha OCHOBE CBOWCTB.
Kupbl kak ciaoxHble IPUPHL. XWUMHUYECKHE CBOWCTBA JKHMPOB: TUAPOIU3 (OMBUICHHE) U
TUAPUPOBAHUE  KUAKUX  KUpoB.  IIpumeHeHue  XMpOB  HAa  OCHOBE  CBOWCTB.
YrieBoabl: YIIIeBOIbI, UX KiIaccu(UKaIys: MOHOCaXapu bl (TJIFOK03a), Tucaxapuabl (caxaposa)
U TIoJMcaxapyuabl (Kpaxmall U [eJUTI0JI03a). 3HAaYeHHEe YTIIEBOJIOB B )KMBOW MPHUPOJE U B KU3HU
YyeJloBeKa.

Tema 4. A3oTcoaep:xkaiiue coeIMHEHHS M HUX HAXOXJAeHHe B KUBOH mpupoge (9 yacon)
Amunsbl: [lonatue o0 amunax. IlomyyeHume apomarMyeckoro aMuHa - aHWIMHA - U3
HUTPOOEH30J1a. AHWIIMH KaK OpraHu4ecKoe OCHoBaHUE. B3anMHoOe BIIMSIHE aTOMOB B MOJIEKYJIE
aHWJIMHA: OCJIa0bJIeHHe OCHOBHBIX CBOWCTB M B3auMOJeiicTBHEe ¢ OpoMHO# Bojaol. [Ipumenenue
aHWJIMHA HA OCHOBE CBOWCTB.

AMUHOKHCIOTHI: [lonyyeHre aMMHOKHCIOT M3 KapOOHOBBIX KHUCIOT U THAPOIU30M OEJIKOB.
XVWMHUYECKHUE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEpHBIX OPraHUYeCKHUX COCIMHCHUM:
B3aMMOJICICTBHE CO IEI0YaMH, KUCIOTAaMU U JIPYr C APYroM (peakiusi MOJTHKOHCHCAIINH).
Ilentugnas cBsa3p u  nosmnentuabl. [IpuMeHeHHE aMHHOKHCIOT Ha OCHOBE CBOMCTB.
beaku: IlonyueHune OenkoB peaknuel TMOJMKOHICHCAIIMM aMUHOKHUCIOT. llepBuuHas,
BTOPUYHAsI M TPETUYHAS CTPYKTYphl OenkoB. XHMMHYECKHE CBONCTBAa OEJIKOB: TOpEHHUE,
JIeHaTypauus, THAPOIU3 W I[BETHble peakiuu. buoxumuueckue (QyHKIUU OEIKOB.
I'enernueckas CBSI3b MEXKITY KJIaccaMu OPraHNYeCKHUX COEIMHECHUM.
HyxnenHnoBbie kucnoThl. CHHTE3 HYKJIEHHOBBIX KUCJIOT B KJIETKE M3 HYKJICOTHA0B. OO0IIuMii maaH
ctpoenust Hykneotuaa. CpaBHenue crpoenus u ¢yHkuuii PHK u JIHK. Ponbp HykiienHOBBIX
KHUCTIOT B XpaHEHUH U Tepeaaue HacieACTBeHHOW mH(popmaruu. [loHatue o OMOTEXHOIOTUN U
T€HHOW UH)KEHEPUHU.

Tema 5. buoJsiornyeckn aKTUBHbIE OPraHnYecKue coequHeHus (8 yacos)

®epmentbl: DepMeHTHI Kak OMOJIOTHYECKHE KaTaau3aTophl OeNKoBOM mpuposl. OCOOEHHOCTH
dbyakunonupoBanus GpepmeHToB. Poib hepMEHTOB B )KH3HEAEATETHHOCTH KUBBIX OPraHU3MOB U
HapOJAHOM XO3SICTBE.
Buramunsbl: [lonstue o ButamnHax. Hapyiienus, cBsi3aHHbIE C BUTAMUHAMH: aBUTAMUHO3BI,
TUIIOBUTAMUHO3bl U TUINEPBUTAaMUHO3bl. Butamun C Kak MpeAcTaBUTENb BOJOPACTBOPUMBIX
BUTAMHHOB W BHUTaMHH A  KaKk TIPEACTaBUTENIb  JKUPOPACTBOPUMBIX  BHUTAMHHOB.
I'opmonsbr: [loHsTHE 0 TOPMOHAX KAaK T'YMOPAJIBHBIX PETYIATOPAX KU3HEAESITEIBHOCTH JKUBBIX
oprann3mMoB. HCYIMH U aapeHaIMH KaK MpeacTaBUTeNM TopMOoHOB. [IpodunakTrka caxapHoro
nuaoderTa.

JlekapcrBa: JlekapcTBeHHass XUMHS: OT HATPOXMMHM JI0 XUMHOTEpAnuHh. ACHUPHUH.
AHTHOMOTHKM W au30akTepuo3. HapkoTtwueckue BemectBa. Hapxomanus, 6oprba ¢ Hell u
npoduIaKkTUKA.



Tema 6. UckyccTBeHHBbIE M CHHTETHYECKHE MOJIMMePbI (7 4acoB)

UckyccrBennbie moaumepsl: [lodydyeHne HMCKYCCTBEHHBIX IOJMMEPOB, KaK IPOIYKTOB
XUMHUYECKOH MOIUGUKAMK TPUPOJHOTO TOJMMEPHOTO ChIphbs. VICKyCCTBEHHbBIE BOJIOKHA
(aureTaTHBIN HIEJIK, BHCKO34), ux CBOICTBA u IIPUMEHEHUE.
Cunternyeckue mnojuMmepbl: [lonydeHre  CHUHTETHYECKHMX  MOJMMEPOB  PEaKLUUSIMHU
MOJIMMEPU3AMU U TMOJUKOHACHCAUU. CTpyKTypa INOJMMEPOB JIMHEIHAs, pa3BETBICHHAsA M
MMPOCTPAHCTBCHHAA. HpGI[CTaBI/ITGHI/I CHHTCTHYCCKUX IIJIaCTMAcCC:. IIOJHUIOTHUIICH HHU3KOIo H
BBICOKOT'O JABJICHUS, MOJUIIPONMWIEH U MOJUBUHWIXIOpUIA. CHHTETUYECKHE BOJIOKHA: JIABCaH,
HUTPOH U KaIIpOH.

Tema 7. IloBTropenme (2 w4aca) ['eHeTnueckue CBA3M OPraHUYECKUX BeELIECTB. PemieHue
PacyYETHBIX M SKCIIEPUMEHTAIIBHBIX 33a4

11 KJIACC
OBLIAA XUMUSA
(2 gaca B HefemI0; BCero 68 4acoB)

Tema 1. CTtpoenue aroma u nepuoandeckuii 3axon J{. U. MenneneeBa (6 1)
OCHOBHBIE CBEJICHUS O CTPOCHUHU aToma. SIapo: MPOTOHBI U HEUTPOHBL. M30TOIBI. DJIEKTPOHBI.
DOneKkTpoHHas 000JI0YKa. DHEepreTHUecKuid ypoBeHb. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX
000JIOYEK aTOMOB JJIEMEHTOB 4-r0 W 5-ro mepuonoB mnepuoaudeckoir cucremsr [[. U.
MenneneeBa (nmepexomHbix siemeHToB). I[lomatme 00 opOuTamsax.S-u  p-opOuTany.
DNEeKTPOHHBbIE KOH(UTYpAIITN ATOMOB XUMUYECKUX AJIEMEHTOB.
[Tepuoauueckuii 3axkon [I. M. MenneneeBa B cBeTe ydyeHHs O cTpoeHUMM aToMa. OTKpbITHE
J. . MeHeneeBbIM TEPUOUIECKOTO 3aKOHA.
[lepuoandeckass cucrema Xumudeckux diemeHToB J[. . MeHnnmeneeBa — rpadudeckoe
O0TOOpaXeHHe MEePUOIUYECKOro 3aKoHA. DUBNYECKUN CMBICT MOPSAKOBOTO HOMEpA 3JIEMEHTA,
HOMEpa Mepuoja W Homepa rpymnnbl. BasieHTHbIE 31€KTpOoHbL. [IpyUurHBI M3MEHEHHUS CBOMCTB
9JIEMEHTOB B MIEPUOAaX U rpymmnax (TJaBHBIX MOATPYIMIax).
[Tono>xeHne BOJIOpOAAa B NEPUOAMYECKON cucCTeMe. 3HAueHUE IEPHUOJUYECKOr0 3aKOHAa MU
NEPUOANYECKON CHCTEMBbl XUMHUecKUX 3iemeHToB JI. 1. MenaeneeBa nius pa3BUTHs HayKW U
MMOHUMaHUS XUMHUYECKON KapTUHBI MUpA.

Tema 2. CTpoenne BemecTBa (26 4)

HNonnast xumuueckas cBs3b. Kartuonsl u aHuoHbl. Krnaccuduxamums wuonoB. HonHbIE
KpucTaundeckue pemerku. CBONCTBA BEIIECTB C STUM THUIIOM KPUCTATITMUYECKUX PEHIETOK.
KoBasieHTHast xuMmuyeckas CBs3b. OJEKTPOOTpUUATENbHOCTh. [lonsipHas w HemossipHas
KOBaJIGHTHbIE CBsi3U. Jlumonb. [lomspHOCTH CBSI3M M TOJSIPHOCTH MOJIEKYJbl. OOMEHHBIN U
JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30oBaHHUS KOBAJCHTHON CBA3H. MOJEKyIspHbIE U
ATOMHBIC KpUCTAJUTMYECKHE pemeTki. CBOMCTBA BEIIECTB C STUMU THUIIAMU a KPUCTAILUTUYECKUX
PEIIETOK.

Mertamnaeckasi Xumudeckas cBsizb. OCOOEHHOCTH CTPOEHHUS aTOMOB METaJUIOB. MeTayuinaeckas
XUMHUYECKAs CBSA3b U METAJUIMYECKash KpHUCTaimyeckas peuietka. CBONCTBA BEIIECTB C 3TUM
TUTIOM CBSI3H.

Bonoponnas xumudeckass CBsi3b. MEXKMOJNEKYJSIpHAsE W BHYTPUMOJEKYISIpHAs BOJIOPOJHAs
CBSI3b. 3HAUCHHE BOJIOPOHON CBSI3H JIJISl OPTaHU3AIMH CTPYKTYpP OMOTIOTUMEPOB.

[Tonumepsl. IlnacTMaccsl: TEPMOIIIACTBI U PEAKTOILIACTBI, UX MPEACTABUTENIN U MPUMEHEHUE.
Bonokna: mpupoaHbie (pacTUTENbHBIE W JKUBOTHBIC) M XHWMHUYECKHE (HMCKYCCTBEHHBIE U
CUHTETHUYECKHUE), UX TPEACTABUTEIHN U IPUMEHECHHUE.

["a3000pa3Hoe coCTOSTHUE BEIIECTBA. TPy arperaTHbIX COCTOSHHS BOABL. OCOOCHHOCTH CTPOCHUS
ra3oB. MosipHbIif 00beM Ta3000pa3HbBIX BEIIECTB.

[Tpumepsl Ta3000pa3HbIX MPUPOJIHBIX CMeced: BO3AYX, MPUPOAHBIA ra3. 3arps3HEeHue
aTMocdepsl (KUCIOTHBIE OXKIH, MapHUKOBBIN 2 dekT) u 6opbda



C HUM.
[TpencraButenu ra3000pa3HBIX BELIECTB: BOAOPOM, KUCIOPOA, YIVIEKUCHIBIA ra3, aMMHakK,
stuneH. X nonydenue, coOupanue U pacro3HaBaHue.

XKunkoe cocrosHue BemectBa. Bopa. IloTpebneHne Boapl B ObITY M Ha IPOM3BOJCTBE.
JKecTKkocTh BOJBI M CITOCOOBI €€ YCTPaHCHHUS.

MuHepanbHble BOJbI, UX HCIIOJIb30BaHUE B CTOJIOBBIX U JIEYEOHBIX LIETSIX.

JKunkue KpucTajuibl U UX IPUMEHEHUE.

TBepaoe cocrosiHuE BelecTBa. AMOp(HbIE TBEpbIE BEIIECTBA B IPUPOJIE U B JKU3HU YEJIOBEKA,
UX 3Ha4YeHUE U npuMeHeHue. Kpuctaiumyeckoe CTpoeHue BELeCTBa.

HucnepcHble cucteMsl. [IoHsaTHE 0 AUCHIepCHBIX cucTeMax. JlucnepcHas ¢a3a u JUCclepCHOHHAs
cpena. Kmaccudukanust AUCTIEPCHBIX CHUCTEM B 3aBHCHMOCTH OT arperatHoro COCTOSHUS
JMCIIEPCHOM cpeJibl U IUCIIEPCUOHHOMN (a3bl.

I'pybonucnepcHble CUCTEMBI; IMYIIbCUU, CYCIICH3HHU, a9PO30JIH.

TonkomucnepcHele cucremel: renu u  3oad. CocraB BemecTBa M cMmeced. BemecTsa
MOJEKYJSPHOIO U HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IIOCTOSHCTBA COCTABA BEILECTB.

[TonsaTHe «107» W €€ Pa3sHOBUIAHOCTH: MaccoBas (HOJsS JIEMEHTOB B COEIMHEHMH, J0JIs
KOMIIOHEHTa B CMECH — JI0JI1 NpUMEcEil» J10Ji1 pacTBOPEHHOTO BELIECTBA B pacTBOpE) U
o0beMHas1. J{ois BBIXOAA IPOAYKTA PeakMK OT TEOPETUYECKU BO3MOMKHOTO.

IIpakTnyeckas padora Nel. PemieHue 5SKCHEpUMEHTAIbHBIX 3a4ad 10  ONPEIEIICHUIO
IJIACTMACC U BOJIOKOH.

Tema 3. Xumnueckue peaxkuuu (16 1)

Peakiun, waymme O6e3 U3MEHEHUs COCTaBa BEIIECTB. AJUIOTPONIUS M AJJIOTPOIHbBIE
BUZOM3MEeHeHHs. [[pUyrHbI aluIoTponuu Ha mpuMepe MoIUUKAIMA KUCIOpOoJa, yrieponaa U
docdopa. O30H, ero OMOIOTUYECKas POJIb.

W3omepsl u u3omepus.

Peakuun, uaymume ¢ M3MEHEHHEM COCTaBa BEIECTB. Peakiuu coelMHEHUs, pa3oKeHus,
3aMeleHuss M OoOMEeHa B HEOpraHMYecKOM M OpraHMYecKod XuMuu. Peakuuu 5K30- H
sHoTepMuueckue. TernoBoi 3¢hPeKkT XuMHUUecKol peakiu U TEPMOXUMHUYECKHE ypaBHEHHMS.
Peaknnu ropeHns, Kak 4aCTHBIN CIy4al SK30TEPMUYECKUX PEAKIIUM.

Ckopocth xuMu4ecKko peakiuu. CKOpOCTh XMMHUYECKOW pPEaKIHMH. 3aBUCHMOCTb CKOPOCTH
XUMHUYECKON peaklMU OT MPUPOIbl PEarupyroINX BEHIECTB, KOHIEHTPALUU, TEMIIEPATYPBHI,
IUIONIAIM MOBEPXHOCTU CONPUKOCHOBEHMSI M KaTajau3aTopa. Peakuum romo- M reTeporeHHbIE.
[TonssTue o katanmu3e W Kartanuzaropax. DepMeHThl Kak OMOJIOrMYecKHe KaTalu3aTophbl,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHMUSL.

OOpatumocTh xuMHUeCKUX peakiuil. HeoOpatumble M 0oOpaTuMble XMMHYECKHE pEAKLUU.
CocTosiHME XUMHUYECKOTO0 paBHOBECHs JUIs OOpaTHUMbBIX XUMHUYECKHX peakiuil. CrocoOs
CMEIIIEHNs XMMHUYECKOI0 PaBHOBECHS Ha IpHUMepe cuHTe3a aMMmuaka. [loHsTHe 00 OCHOBHBIX
Hay4yHBIX IIPUHIUINAX TPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa WJIN CEPHOM KUCIIOTHI.

Ponb Boabl B xumuueckoil peakuuu. VcTuHHBIE pacTBOpbl. PacTBOpuMOCTh M KilacCU(pUKaLUs
BELIECTB 10 3TOMY IIPU3HAKY: pAaCTBOPUMBIE, MaJIOPaCTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.
ONEKTPOIUTHl U HEDJEKTPOIUTHL. DJIEKTpoIUTHYECKass Aucconuaius. KucioTsl, oOcCHOBaHUS U
COJIA C TOYKH 3pEHUS TEOPUU DIIEKTPOIIUTUUECKON JUCCOLIUALIUU.

XHWMHYECKUE CBOMCTBA BOJBI: B3aUMOJCHCTBHE C METAJUIAMH, OCHOBHBIMM M KHCJIOTHBIMU
OKCHJIaMH, pa3jokeHne u o0pa3oBaHME KPHUCTAIOIMIpaToB. Peaknuu ruaparanuu B
OPraHNYeCKON XUMHH.

['maponus opraHMdeckux W HEOpraHWYecKHX coenuHeHMid. HeoOpaTtumelii  rugponus.
OOpaTuMblii THAPOIU3 COJEH.

I'maponu3 oOpraHMYEeCKMX COEIMHEHUWH W €ro MpakTUYeCKOe 3HAYE€HUE [UIsl IOJy4YEHHS
TUAPOIU3HOIO CHUpPTa M MbUla. buonornueckas posib THAPOIM3a B IUIACTUYECKOM H
HHEPreTUUYEeCKOM OOMEHE BELIECTB U SHEPTUH B KIIETKE.



OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OmnpeneneHue CTeneHu
okucieHus 1o ¢opmyne coenuHeHus. IloHarne 00 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuusax. OKUCIEHUE U BOCCTAHOBJIEHUE, OKUCIUTEIb U BOCCTAHOBUTEIID.

ONEKTponn3. IJNEKTPOJIU3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IpOIECC. DIJIEKTPOJIU3
pacIulaBOB M pacTBOPOB Ha IpuMepe xJjopuja Harpus. [Ipaktuueckoe npuMeHEHHE
3JIEKTPOJIN3a. DNEKTPOIUTUUECKOE MOTYUECHHUE aTFOMUHUSL.

IIpakTnyeckas padora Ne 2. CKOpoCTh XMMUYECKHUX peaKkIiii. XMMHYECKOe paBHOBECHE
IIpakTuyeckasi pa6ora Ne 3. PemeHue sKCIIepuMEHTAIBHBIX 3a7a4 110 Teme «[ uapomusy»

Tema 4. BemecrBa u ux cBoiicrpa (18 1)

Mertannel. B3aumozeiicTBue MeETalIOB C HEMETaIaMH (XJIOPOM, CEpOM U  KUCIOPOIOM).
B3auMozeiicTBrEe IIETOYHBIX U IIEIOYHO3EMEIbHBIX METAUIOB C BOAOWU. DIEKTPOXUMHUYECKUN
P HaNpsDKEHUHM METAUIOB. B3auMopaeicTBue METAIUIOB € PacTBOPAMH KHUCIOT U COJEH.
AnromuHoTepMusl. B3anMoneiicTBue HaTpHst ¢ 3TaHOJIOM U (PEHOJIOM.

Koppo3us meramio. IloHATHE O XMMHYECKOM M 3JIEKTPOXMMHYECKOM KOPPO3UU METAIIOB.
Crioco0b! 3aIUThl METAIIIOB OT KOPPO3HH.

Hemeramnel. CpaBHuUTENnbHAs XapaKTEpUCTHKA TaJONEHOB Kak HaumOojee  TUIHMYHBIX
npezcraBuTesiell HemeTauloB. OKHCIMTENbHbIE CBOWCTBA HEMETAUIOB (B3aMMOJAEHCTBHE C
MeTaJlJIaMHi U BOAOpoJoM). BoccraHoBuTeNnbHbIE CBOWCTBA HEMETAJUIOB (B3aUMOJACHCTBHE C
Oosiee 3NEKTPOOTPULATEIbHBIMM HEMETalla M CIOXKHBIMH  BEIIECTBAMH-OKUCIUTEISMU).
Kucnorsl Heoprannyeckne u oprannueckue. Kmaccupukanums xucior. XMMHYECKHE CBOWCTBA
KHCJIOT: B3aUMOJICHICTBUE C MeETaulaMH, OKCHJaMM METaJlJIOB, T'MJIPOKCUIAMU METaJUIOB,
coimsimMu,  crupramu  (peaknus — orepudukanuu). OcoOble  cBOWCTBA  a30THOM U
KOHIIEHTPUPOBAHHON CEpPHON KUCIIOTHI.

OcHoBaHMsI HeOpraHwdeckue M opranmdyeckre. OCHOBaHMS, UX Kilaccu(puKamus. XUMHYECKUE
CBOWMCTBA OCHOBaHM: B3aMMOJEHCTBME C KHCJIOTaMM, KHUCIOTHBIMM OKCHIAMH U COJISIMH.
Paznoxxenne HepacTBOPUMBIX OCHOBAHUM.

Counu. Knaccudukanus coneid: cpeiHue, KHUCIble M OCHOBHbIE. XHMMHUYECKHUE CBOMCTBA COJIEH:
B3aMMOJICICTBHE C KUCIOTaMHU, IIeJ0o4aMu, MeTajiaMu U coisimu. IlpencraBurenu conelr u ux
3HayeHue. XJIOpUA HaTpus, KapOoHaT Kaiblus, ¢ochar Kanpluus (CpeiHUEe COJIH);
rUApoKapOOHATHl HATPUS U aMMOHUS (KHUCIIbIE COJn); ruapokcokapOoHaT Meau (II) — mamaxur
(OCHOBHasI COJIB).

KauecTBeHHble peakMM Ha XJIOpHUA-, CyiIbpaT-, U KapOOHAaT-aHUOHBI, KaTHMOH aMMOHUS,
katuoHsl xenesa (1) u (II0).

['eHeTnyeckas cBsA3b MEX]y KIacCaMU HEOPraHMYECKUX M OpraHuueckux coequHeHuil. [lonsatue
0 TEHETUYECKOM CBS3M M I€HETHYECKUX psfax. ['eHernueckuil pan meramia. ['eHeTnueckuil psjg
HemeTaiia. OcoOEHHOCTH FeHETUYECKOTO PsAJia B OPraHUYeCKOU XUMUH.

IIpakTyeckas padora Ne 4. BemecTBa 1 UX CBOWCTBA.

IIpakTuyeckas padora Ne 5.['eHernueckas CBA3b MEXKIy KJIaccaMd OpTraHUYECKUX U
HEOPraHMYECKNUX COEAVNHEHUN

Tema 5. Xumusi B :ku3Hu o0mecrsa (2 1)

Motomue u ynctsmme cpeacraa. [IpaBuna 6e3onacHoi paboThI CO CpeICTBAMU OBITOBON XMUMHUHU.
XVMMHYECKHE BEIIECTBA KaK CTPOMTENIBHBIE M IOJEJIOYHbIE MaTepuaibl. BemecTsa,
HCIIOJIB3YEMBIC B HOJ'II/IFpa(l)I/II/I, JKHUBOIIMCH, CKYIIBIITYPEC, apXUTCKTYPC. BriToBas xmmmueckas
IrPaMOTHOCTb. XMMHUYECKOE 3arpsI3HEHUE OKPYXKAIOIIEH Cpesibl U €ro MOCIEACTBHS.



TemaTuuyeckoe NVIAHUPOBAHUE

Xumusa 10 kixace

HaumenoBanue pa3jiesioB KouaunuyectBo | IIlpakTuueckue/siadoparopunie | KoHTpoJsibHBIE
(Tem) 4acoB padoThI padoThI
Baenenue 1
Teopus CTpOCHHUS] 6
OPraHUYECKUX COCTUHEHUI
VYrneBonopossl U ux 16 JIaGopaTopHbIE OMBITHI: KonTponbHas
MIPUPOJAHBIE HCTOUHUKHU paborta Nel

Ne 1. Onpenenenue
3JIEMEHTHOT'O COCTaBa

OpPraHu4YCCKuX COCHHHCHHﬁ.

Ne 2. WUzrorosiieHne Momeneu

MOJICKYII YIJI€EBOAOPOAOB.

Ne 3. OOHapyxeHue
HeNpeAeIbHbIX COEIMHEHUH B

KHUJIKUX He(PTEPOIyKTax.

Ne 4. Tlomyuenue u CBOWMCTBa

allCTHJICHA.

Ne 5. O3HaKoMIIEHHE C

KOJUIEKIIHEH «Hedtp u

MIPOJYKTHI €€ MepepadOTKM.




Kucnoponconep:xamne
OpPraHUYECKUE COCTUHEHUS U UX

MMPpUPOAHBIC HCTOYHHUKHN

19

JIaGopaTopHBI€ OTIBITHI:

Ne 6. CBoiicTBa 3THIIOBOTO

crmpra.
No 7. CpoiicTBa riuuepuHa.

Ne 8. CpoiicTBa Gopmaibaeruia.
Ne 9.

CpoiicTBa  yKCyCHOM

KHCJIOTBI.
Nel0. CaoiicTBa XHUpOB.

Nell.  CpaBHeHme  CBOWCTB

PaCcTBOPOB MblIda U CTUPAJIBHOI'O

MOPOIIIKA.
Nel2. CBoiicTBa INIFOKO3EI.
Nel3. CgoiicTBa Kpaxmania.

IIpakTHyeckue Da6OTLI:

IIpakTuyeckas
Couprsl.

pabora  Nel.

IIpaxTrueckas
Anpnernnel U
CBOMCTBA.

paGora  Ne2
KETOHBI, WX

[Ipaktnyeckas  paGora  Ne3
KapOoHoBBI€ KHCTOTHI

[Ipaktnyeckas  pabora  Ned.

YrneBoanl

KonTponbHas

paborta Ne2

A3oTcoaepkaiiue COeIUHECHUS]]
U UX HaxOoXICHHE B IKUBOI

pUpoJIe

JlabopaTopubie onbITHI:Ne 14,
CgoiicTBa O6€IKOB.

IIpakTuyeckas pabora NeS5.
A30TCcoAepIKaIlNe COCTUHEHUS.

[MpakTuueckass padora Ne 6,7.
AMUHEL AMHUHOKHUCIIOTEL.
benkn.

Kontponbnas

paborta Ne3




buonornueckn AKTUBHBIE 8

OpTraHU4Y€CKUC COCANHCHUA

OOnHapyxeHHe BUTAaMUHOB

BCIICCTBA.

IpernapaToB.

[IpakTrueckas pabdora Ne 8, 9

neiicTBue dbepmeHToB Ha

[Ipaktuyeckas pabora NelO
Ananus JIeKapCTBEHHBIX

UckyccTBeHHBIE U 7 JlaGopaTopubie onbITEI:Ne 15, | UTorosas
CUHTETHUYECKUE TIOJTUMEPBI OzHakomyieHHME C 00pas3lamMu | KOHTPOJIbHAsS
JIacTMacc, BOJIOKOH paboTta
Kay4yKOB.
[Ipaktuueckne  pabotsi:Ne 11
Pacno3naBanne mactmacc
BOJIOKOH.
[ToBTOpEHUE 2
TemaTnueckoe IJIAHMPOBAHME
Xumus 11 kaace
HaumenoBanue pasgenoB | KonuvecrBo| IIpakTuuyeckue/nadoparopHsbie KonTtpoJsbHsbie
(Tem) 4acoB padoThI padoThI
Crpoenue aToma u 6
nepuoauueckuil 3axon . U.
Menneneena
Crpoenue BenecTra 26 IIpakTHyeckas pa6ora | Koutponbnas pabota

Ne 1. Pemenue
OKCIIEPUMEHTATIBHBIX 3a/1a4  TI0
OTpeeNIeHNI0  IJacTMacc U
BOJIOKOH.

Nel




JlabopaTopHbIe ONBITHI:

Ne 1. Onpenenenne Tuna
KPHCTAJUINIECKON peneTku

B€IIECTBa MW  OIIMCAaHHUE €TI0

CBOMCTB.
Ne 2. O3HaKOMJICHHE C
KOJUIEKLIUEN MTOJIUMEPOB:

miIacTmMacce )51 BOJIOKOH n

U3JEeINN U3 HUX.

Ne 3. HcoelTanue BOIbI Ha
JKECTKOCT. Ycrpanenue

KECTKOCTH BOJBI.

Ne 4. O3HaKOMJICHUE C

MHUHCPAJIbHBIMHU BOAAMMU.

No5. O3HaKOMJICHUE C

AUCIICPCHBIMU CUCTCMAaMU.

XUMHYECKHE pCaKnuu

16

IMpakTnyeckas padora
Ne 2. CxopocTh XUMHUYECKUX
peakuui. XHUMHUECKOE
paBHOBecHE

IIpakTHyeckas pabdora

Ne 3. Pemenue
JKCIIEPUMEHTANIBHBIX 3a7a4 I10
TeMe «l'maponus»

JlabopaTopHbIe ONBITHI:

Neo 6. Peakuust 3aMelieHus MeIu
JKEJIE30M B PacTBOPE MEIHOTO

Kymopoca.

No 7. Peakuuu, wuaymmue ¢
oOpazoBaHMEM oOcajka, raza W

BOJIBI.

No 8. Tlonmydenue Kuciopoaa

KonTposabnas padora

Ne2




pasnoXeHuemM MepOKCUIa
BOJIOPOJIa C IOMOILBIO OKCHJIA
mapranna (IV) wu karanassl

CBIPOTO KapTOdes.

No 9. Tlonyuenue Bomopoaa
B3aHMOHefICTBHeM KHCJIOTBI C

LUHKOM.

No 10. Paznuunbie chnydau

TUPOJIK3a COJICH.

BemniecTBa u ux cBoicTBa

18

IIpakTnyeckas padora Ne
4. BemecTBa 1 MX CBOMCTBA.

IpakTnyeckass padora Ne
5. l'enetnueckast CBsI3b MEXIY
KJIacCaMd  OpPraHWYecKuX U
HEOPraHUYECKUX COCIUHEHUI

JlabopaTopHbIe ONBITHI:

No 11. HcnwiTanue pacTBOpOB
KHUCJIOT, OCHOBaHMM U cCoOJieH

VH/IUKAaTOPaMH.

No 12. Tlomyuenue u cBOWCTBa

HEPaCTBOPHUMBIX OCHOBaHHIA.

Ne 13. I'mpponu3 xnopuznoB u

aleTaToB IICIOYHBIX MCTAJIJIOB.

No 14,  OsnHakomiieHHe ¢
KOJUISKIIUSMU: a) METaJuioB; 0)
HEMETAJUIOB; B) KHCIOT; T)
OCHOBaHWH; J) MHUHEPAIOB U
OMONOTMYECKHX  MaTepuasoB,

COJICPKAIIUX HEKOTOPHIE COJTH

KonTponbnas

Ne3

pabora

XUMUS B )KU3HHU 00IIECTBA




CocraBuTenb: yuntenab XuMuu U Ouonorun Tumuna C.B.



