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HOACHUTEJBHASA 3AIINCKA

PaGouas nporpamma no xumuu 10 - 11 kitacca cocrapnena Ha ocHoBe [IpuMepHoi mporpaMmbl cpeHero (IOJIHOro) 0011Iero
oOpa3zoBanusi 1Mo XuMmuu (yriyosneHHbld ypoBeHb) i X-XI KiaccoB 0011e00pa30oBaTeNIbHBIX YUPEXKICHUNM, aBTOPCKOM
[Iporpammel kypca xumuu aiig 8-11 kimaccoB oOieodpazoBarenbHbix yupexaenuit (B. B. Epemun ), Metonuueckoe nocobue k
yueOHukam B.B. Epemuna, H.E. Ky3pmenko u np. «Xumus. yrnyoneHasii yposenb». 10-11 ki ./ B.B. Epemun, A.A. JIpo310B,
N.B. Bapranosa. — M.: JIpocda, 2019;

Pabouast mporpamma opHeHTHpOBaHa Ha HUcCIoJb3oBaHue ydeOHuka Epemun B. B. Xumwms. 10 11 kimacc. YriayOneHHbIN
ypoBenb / B.B. Epemun, H.E. Ky3smenko, B.U. Tepenun, A.A. Jlpo3nos, B.B. Jlyaun. — 2-e uzn., crepeorun. — M.: Jlpoda,
2019. PexomenpoBan MuHuctepcTBOM 00pa3oBaHusi U Hayku P®. YueOHUK COOTBETCTBYET (elepalbHOMY KOMIIOHEHTY
roCyapCTBEHHOT0 00pa30BaTENIbHOIO CTAHAApTa W peanu3yeT aBTOpcKyr mnporpammy B. B. Epemuna, umeronryro rpud
«Jlonymmeno MunuctepctBom oOpazoBanus POy,

Pabouyasi nporpaMmma cocTaBjieHa HA OCHOBE HOPMATHBHO-TIPABOBBIX JOKYMEHTOB
1. 3axoH P® «O6 ob6pazoBaHUm».

2. denepanbHbI KOMIIOHEHT TOCYIAPCTBEHHOTO CTaHIapTa O0IIET0 00pa30BaHus MO0 XUMUU.

3. IIporpamma xypca xumuu 8-11 kimaccoB ms obmeoOpazoBaTenbHbIX yupexkaenuii. B.B.Epemun. «poda». Mockaa,
2019 (Meronuyeckoe mocobue k yueonukam B.B. Epemuna, H.E. Ky3smenko u ap. «Xumus. YrayOnennsiii ypoBenby. 10-11
ki ./ B.B. Epemun, A.A. [Ipo3znos, U.B. Bapranosa. — M.: Jlpoda, 2019).

4. OO0s3aTeNbHBIM MUHAMYM COJIEpPKaHUsI OCHOBHOTO 00111eT0 00pa30BaHUs MO XHUMHUH.

5. COOpHUK HOPMATUBHBIX TOKYMEHTOB. Xumus. «/[poda». Mocksa, 2018.

6. denepanbHbIN IepeYeHb YUCOHUKOB, PEKOMEHI0BAaHHBIX (JOMYIIEHHBIX ) K UCIIOIL30BAHUIO B 00pa30BaTEIbHOM MpOlIecce
B 00pa30BaTENbHBIX YUPEIKICHUAK, PEATU3YIONTUX MPOTPAMMBI O0IIET0 00pa30BaHU.
7.Yueonoro mnana MbOY «Pxakcurckas COIL Nel um H. M. ®posnosay
eau kypca:
1. ®opMHUpOBaHWE YMEHHS BUACTh M MMOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAYMMOCTh XUMUYECKOTO 3HAHMSI JIJIST KaXKIOTO
YeJI0BEKa, HE3aBUCHMO OT €T0 Mpo(heCCUOHATBHOU IeITeTLHOCTH;
2. ®opMupoBaHUE YMEHUS pa3nndaTh (DAKThI M OIICHKH, CPABHUBAThH OIEHOYHBIE BHIBOJIbI, BUACTh UX CBSA3b C KPUTEPUSIMHU
OLICHOK U CBSI3b KPUTEPUEB C ONPENIETEHHON CUCTEMON LIEHHOCTEHN, (POpMYITHPOBATH U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
3. DopMUpOBaHUE IEJOCTHOTO MPEJICTABICHUS O MUPE U POJU XMUMHHM B CO3JaHMM COBPEMEHHON €CTeCTBEHHOHAY4YHOU
KapTUHBIMUPA; YMEHUS OOBICHATH OOBEKTHI U TMPOLECCHl OKPYKAIOIIEH AEHCTBUTENBHOCTH (MPUPOIHOM, COLUATBHOM,



KYJIbTYpPHOM, TEXHUYECKOM CPEJIbl), UCTIONb3YS AJIA 3TOr0 XUMUYECKUE 3HAHUS;

4. IlpnoOpeTeHne ombITa Pa3HOOOPA3HOW JAEATETBbHOCTH, OMBITa TO3HAHMS W CAMOIIO3HAHHWSA; KIIOYEBBIX HABBIKOB,
UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJISl Pa3IMUHBIX BUJOB JEATEILHOCTU (HABBIKOB peUIEHMs MPOOJIEeM, NPUHATUS PELICHUM,
IIOUCKa, aHanu3a U 00paboOTKM MH(POpPMAllMU, KOMMYHUKATUBHBIX HABBIKOB, HaBBIKOB M3MEPEHU, HaBBIKOB COTPYIHHUYECTBA,
HaBBIKOB 0€3011aCHOr0 00paIleHUs C BEIIECTBAMU B TIOBCEAHEBHOM KU3HH).



3agaun:

. pa3BUBaTh yMEHUI HAOIIO1ATh U OOBACHITh XUMUUYECKHUE SIBJICHUS, IPOUCXOAIIUE B IPUPOAE, B TAOOPATOPUH, HA
IIPOU3BOJICTBE U B IIOBCEIHEBHOM JKU3HU;
. dopMupoBaTh yMEHMI pabOTaTh C BEIIECTBAMHU, BBHIMOJIHATH HECIOKHBIE XWMUYECKHE OIBITHI, COOIIOAATH

mpaBuja TEXHUKH 0€30MacHOCTH; TPaMOTHO MPUMEHSTh XUMUUYECKHE 3HAHUS B OOIICHUH C TIPUPOIONA U B TIOBCETHEBHON
JKW3HHU;

. pacKkpblBaTh POJM XHMMHUU B PEIICHUU TIJIOOAJTBHBIX MPOOJIEM YeI0BEYECTBA: PAlMOHAJIBLHOM
[IPUPOIOIIOIB30BAHNH,
3aIUTE OKPYKAOUIEH CpeJlbl OT 3arpsI3HEHUSI POMBIIIJIEHHBIMHA U OBITOBBIMU OTXOJAaMU;
. pa3BUBaTh JUYHOCTU OOy4Yaromuxcs, (OPMUPOBAHHE Y HUX T'YMAaHHCTHUECKMX OTHOIICHHH M 3KOJOTMYECKH

11€J1ecO00pa3HOr0 MOBEACHHS B OBITY M TPYAOBOM NESTEIEHOCTH.
MecTo y4eOHOro nmpeaMera B y4eOHOM ILJIaHE
Cornacno yue6HoMy mnany B 10 u 11 knacce Ha u3ydeHue mpeaMeTa OTBOAUTCS 3 yaca B Hezento, utoro 204 yaca 3a
y4€OHBIH ToI.

[IpeaycMoTpeHbl TPOBEPOUYHBIE, KOHTPOJIbHBIE, MPAKTHYECKUE U TaOOpAaTOPHBIE padOTHI, @ TAKKE MPETYCMOTPEH CTapTOBBIN U
UTOTOBBIN KOHTPOJIb 3HAHUU. Y pOBEeHb 00pPa30BaHUs: yIrIyOJIeHHbBIN

Conepsxkanue Kypca
XHUMHS

Temal. IloBTOpenue u yriayojienue (YriryOeHHBIH ypOBCHB)
3HAHMH

ATOMHO-MOJIEKYJIIpHOE  yueHHe. BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHusa. KauecTBEHHbIH U

KOJIMYECTBEHHBIN COCTAB BEILIECTBA.

MoussspHas 1 OTHOCUTEIIbHAS MOJIEKYJISIPHASI MacChl BeecTBa. MOJIbHAS A0JISI U MacCcOBas 0JIs 3JIEMEHTA B BEIIECTBE.

Crtpoenue aroma. AtomHast opourtans. [IpaBuna 3amoHEeHUs AIEKTPOHAMHU aTOMHBIX opOuTasneil. BaneHTHbIE 3JIEKTPOHBI.
[Tepunonnueckuit 3aKkoH. POPMYIMPOBKA 3aKOHA B CBETE COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUHU aroMa. VI3MeHeHne CBOMCTB
AJIEMEHTOB U UX COEMHEHHI B IEPUOAAX U IPYIIAX.

XHUMHUYECKAs] CBS3b. DJNEKTPOOTPULIATENBHOCTh. Buabl xuMuueckoil cBsi3u. MoHHas cBs3b. KoBaslleHTHass HemoJisipHas U
noJisipHasi cBA3b. OOMEHHBIH U JIOHOPHO-AKLENTOPHBIA MEXaHU3M OOpa30BaHMs KOBAJIEHTHOW MOJISIPHOW cBs3u. ['eomerpus
MoJIeKyJbl. MeTtamnndeckast ¢Bsizb. BomoponHas cBsi3b. ArperaTHbl€ COCTOSIHHSI BEIIECTBA. THIbI KPUCTAJUIMYECKUX PELIETOK:
aTOMHAas1, MOJIEKYJISIpHAsl, HOHHASI, METAJUINYECKas.

Pacuersl mo ¢dopMynam u ypaBHeHHMSM peakiui. ['a30Bble 3akoHBI. YpaBHeHue Kiailinepona—MenaeneeBa. 3aKoH



ABorajpo. 3aKoH 00beMHBIX OTHOIIEHUH. OTHOCHUTENbHAS IIJIOTHOCTh Ta30B.

Knaccudukanys XuMAYecKux peakiiuii 1Mo pa3IMdHbIM TPU3HaKaM CpaBHEHUS. I3MEHEHHE CTETICHN OKHUCIICHUS YJIEMEHTOB B
coenHeHUaX. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakinu. OKUCIeHHe U BOCCTaHOBIEHUE. OKUCIUTENN U BOCCTAHOBUTEIH.
Merton snextponHoro Oananca. [lepMaHranat Kanusi Kak OKUCIHUTEIb.

Baxnelimue Kinacchl HEOPraHMYECKUX BEIIECTB. [ €HETMYECKas CBsI3b MEXKIY KIAacCaMH HEOPTaHUYECKHUX COCIUHEHUI.

Peakiiuu nonHoro oomeHa.

I'mnponus. pH cpenpi.



PactBopel. CriocoObl BBIpaXK€HUsI KOJUYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas A0Js (TPOLEHTHAs KOHIICHTpaIlus),
mouisipHas koHueHTpauus. Kommounneie pactBopel. Dddext Tungans. Koarynsuus. Cunepesuc. KomriekcHble COeTUHEHUS.
CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTenib, Juranasl. Koopaunanuonnoe uucio. HoMmeHknaTypa KOMIUIEKCHBIX
COEIMHEHUM.

Hemonctpanuu. 1. OOpasipl BEemecTB MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO cTpoeHus. 2. Bosronka noaa. 3. OnpeneneHue
KHCIIOTHOCTH CPEbl MIPH MOMOIIU UHAUKATOPOB. 4. DPdext Tunmans. 5. O6pa3oBaHne KOMIUIEKCHBIX COSAMHEHUN MEPEXOIHBIX
METAJLJIOB.

JlabopaTopHbie onbIThl. 1.Peakiuu woHHOro oOmena. 2. CBOICTBa KOJUIOMIHBIX pacTBOpoB. 3. I'maponus coneil. 4.
[Tomy4yeHne u CBOMCTBA KOMIUICKCHBIX COCTMHEHUM.

KonTpoabnas padora Nel mo reme « OCHOBBI XUMHUN.

Tema 2. OCHOBHbIE OHSITUS OPrAHNYECKOI XUMHHU

[Ipeamer oprannyeckoid XumuH. OCOOEHHOCTH OpPraHUYECKUMX BEIIECTB. 3HAUYEHHE OpraHM4YecKod XuMuu. [IpuunHbI
MHOT000pa3usi OpraHUYEeCKUX BEIIECTB. YTJEPOJIHBIN CKENET, €ro TUIbL: MUKIMYECKUE, anukindeckue. KapOonuknuyeckue u
TETEPOLUKINYECKNE CKENEThl. BUIbI CBSA3€H B MOJIEKYJIaX OPTaHUYECKUX BELIECCTB: OJIMHAPHBIEC, IBOMHBIE, TPOMHBIC. MI3MeHeHnE
DHEPI'UM CBA3EU MEXKIY aTOMaMHM YIVIEPOJa IIPU YBEINYEHUN KPAaTHOCTH CBSA3U. HachIEHHBIE M HEHACHILIEHHBIE COCUHEHNUS.

DJEKTPOHHOE CTPOEHHE M XHMMHUYECKHE CBSI3W aToMa yriepoja. [ 'mOpuauzanus opOuTaneil, ee TUIbI i OPraHUYECKUX

coeMHeHui: SP3, Sp2, Sp.

Oo6pazoBanue V- u S-cBs3eil B MOJIEKyJIaX OPTaHUYECKUX COeTUHEHUH.

OcCHOBHBIE TIOJIOKEHUSI CTPYKTYPHOM TEOPUU OPraHMYECKUX COequHEeHHM. Xumuueckoe crpoenue. CTpykTypHas (opmya.
CTpykTypHas W MpOCTPAaHCTBEHHas u3oMepus. M3omepust yriaepoaHoro ckesera. M3omepus mnosoxeHus. MexkiiaccoBas
n3omepusi. Buabl mpocTpaHCTBEHHOU n3omepuu. Onrrueckas nzoMepus. ONTUYECKHE aHTUNOABI. XHUPAJIbHOCTh. XHUPAJIbHBIE U
axvpajgbHble MOJIEKYJbl. ['eomeTpuueckas uzoMepus (uuc-, TpaHc-uzomepusi). ['omosorus. ['omosoru. I'omonoruueckas
pPa3HOCTb. ['OMOJIOrMYeCKue psIblL.

OnextponHbie 3¢ dexTol. CrocoObl 3anmuceil peakiuii B oprannyeckor xumuu. Cxema ¥ ypaBHEHHUE. Y CJIOBHUSI TIPOBEACHUS

pEaAKLIUH.

Knaccudukanusa peakuuii OpraHM4ecKuX BEIECTB MO0 CTPYKTYPHOMY IPHU3HAKY: 3aMellleHHue, MPUCOEIUHEHUE, OTIICTICHUE.
Mexanusmbl peakuuii. CriocoObl pa3pbiBa CBA3U yriaepo-yriaepod. CBoOoAHbIE paguKalbl, HYKICODUIbI U 3IEKTPOPUIIBL.
Knaccudukanus opraHmdeckux BemecTB W peakmnuii. OCHOBHBIE KIJIacChl OpraHWyeckux coenuHeHui. Kmaccudukanus
OpPraHUYECKUX COCOUHEHHH MO (PYHKUMOHAIBHBIM TpYIIaM. OJEKTPOHHOE CTPOCHHE OPraHMYEeCKHX BellecTB. B3anmmuoe
BIUSHUE aTOMOB W Tpymnn atomMoB. MHAyKTUBHBIA M Me3oMepHbId 3(dekTrl. IlpencraBnenune o pesonance. Homenkmnarypa
OpraHMYeCcKUX BelecTB. MexayHapoaHas (CHCTeMaTHYecKas) HOMEHKJIATypa OpPraHMYEeCKUMX BELIECTB, €€ IPUHIIUIIBL
PaunonanpHas HomeHkIaTypa. OKHCIIEHHE U BOCCTAHOBJIEHUE B OPraHUYECKON XUMUMU.

Jemonctpanuu. 1. Moznenu opraHu4ecKux MOJIEKYJI.




Tema 3. YrieBoaopoabl

A 1k a H bI. CTpoeHue MoJiekyasl MeTaHa. [lorsTie o xoHbopmammsax. OOmas xapakTepucTHUKa Kiacca, GU3NIECKue U
XUMHUYECKHNE CBOMCTBA (TOpeHHE, KaTATMTUYECKOE OKUCIICHUE, TaJIOTCHUPOBAHNE, HUTPOBAHKE, KPEKUHT, MUPOIH3). MexaHu3m
peakuy XJIOPUPOBAHMS MeTaHa. AJKaHbl B Tpupoae. CHHTETHYECKUE CIOCOOBI TMONYYCHHUS AJIKAHOB. METOIbI TMOTYYCHHUS
aJKaHOB W3 aJKWIraJoreHuaoB (peaknus Bropua), aekapOOKCHIMPOBAHUEM COJEH KapOOHOBBIX KHUCIOT M 3JIEKTPOJIU30M
PacTBOPOB coJieil KapOOHOBBIX KUCTOT. [IpriMeHeHne aikaHOB.

Il m x 1oaxkaH bl. OOmas xapakTepucTHKa Kiacca, guanueckue cBoricTBa. Bumbl mzomepun. Hanpsokennolie u
HEHAIPSKEHHBIE IUKJIbl. XHUMHUYECKHE CBOMCTBA IMKJIONpoNaHa (rOpeHue, THUIPUPOBAHHE, MPHUCOCIUHEHUE TalIOreHOB,
raJIOr€HOBOIOPOIOB, BOJIBI) U ITUKJIIOTEKCaHa (roOpeHue, XJIOpupoBaHue, HUTpoBaHue). [lomydeHne NUKIOAIKaHOB U3 aJKaHOB U
JIUTJIOT€HAJIKAHOB.



A 1 x e H bl. OOmas xapakrtepuctuka kijacca. CTpoeHue MoJieKynbl dSTuieHa. Ddusmyeckue CBOWCTBA AaJIKEHOB.
['eomeTpuueckass HW30MEPUS AIKEHOB. XWUMHUYECKHME CBOMCTBA aJIKEHOB. Peakunu NPUCOEAVMHEHHUs 10 KpaTHOM CBSI3M —
TUAPUPOBAHUE, TAIOTCHUPOBAHUE, THAPOTraIoreHupoBanue, ruapatamus. [IpaBuno MapkoBHUKOBA U €ro OOBSCHEHHUE C TOUKH
3peHUs IEKTPOHHOU Teopun. BzanMoaeiicTBrue aikeHoOB ¢ OpOMOM U XJIOPOM B Ta30BoOi (aze uiu Ha cBeTy. OKUCICHUE aJIKEHOB
(ropeHue, OKHUCIEHHE KHUCIOPOJOM B MPUCYTCTBUU XJIOpHUJA Nasaaus, NOoJI JeWCTBHEM cepedpa, OKUCIECHUE TOpSYUM
MOJIKUCIIEHHBIM PAaCTBOPOM IEpMaHraHaTa Kaius, okucienue no Baruepy). [lonumepuszanus. [loyueHne aqkeHOB U3 aJIKaHOB,
AJIKAJITAJIOT€HHUIOB U IUTAJOTCHAIKAHOB. [[puMeHenne sTuieHa u mponuiceHa.

A nkanueHbl. Knaccudpukarus AUeHOBBIX yriieBoA0opoa0B. ComnpsiKeHHbIe TueHbl. ODU3NYECKUe U XUMUYECKHUE CBOICTBA
nuBUHWIA U u3onpeHa. 1,2- u 1,4-npucoenunenue. [lomumepuzanus. Kayuyku. Bynkanuzanusa kaydykoB. Pe3uHa u 300HUT.
Cunre3 OyTagueHa u3 OyTaHa U dTaHoJIa.

A 1 x u H bl. O6mas xapaktepuctuka. CTpoeHHE MOJIEKYJIbI aneTuieHa. Pu3nueckue 1 XUMUYECKUE CBOMCTBA aKMHOB.
Peakiuu nprcoenrHEHNs rajlor€HOB, rajJoreHOBOAOPOAOB, BoAbl. ['mapupoBanue. Tpumepurszauus U numepusanus aneTUIICHA.
Kucnorasle cBOWCTBAa QJIKMHOB C KOHILIEBOM TPOMHOUN CBs3bI0. Auerwinibl. OKHUCICHHE AJIKWHOB PAacTBOPOM ME€pMaHraHaTa
kanug. [lpumenenue aneruwineHa. KapOunneiii wmeton monydenus aretwieHa. [luponus werana. CuHTE3 aJIKWHOB
ATKUIMPOBaHUEM alleTWIuoB. A p e H bl. [lonsitue 06 apomatuunoctu. [lpaBuno Xrwokkens. beH3om — cTpoeHne MOJIEKYJIbI,
¢usndeckue cBoiicTtBa. ['omonoruueckuil psa 6enzona. M3omepus au3zaMenieHHbIX O€H30JI0B Ha MpUMepe KCUIIoJoB. Peakiuu
3aMelleHus B OEH30JIbHOM siape (rajoreHUpOBAHHME, HUTPOBAHUE, AJKWIMpPOBaHWE). Peakuuu npucoenvHeHHs K OEH30.y
(runpupoBaHue, XJOpUpPOBaHHE Ha CBeTy). OCOOEHHOCTHM XUMHUU alKwiOeH30J0B. [IpaBuiia opueHTalUM 3aMECTUTENCH B
peakuusX 3aMmelleHus. bpomupoBanre W HUTpoBaHUE ToJyoJsia. OKUCIEHUE ANKWIOEH30J0B PACTBOPOM NEPMaHIaHATa KaJlus.
["anorenrpoBanue ankmiOEH30J0B B O0KOBYIO 1enb. Peakius Bropna—®urrtura kak MeToj cuHTe3a ankuiOeH3070B. CTupon
KaK MPUMEP HENPEIETBHOIO0 ApOMATHYECKOTO COEUHEHHS.

[IpupoaHBEe HCTOYHUKHU yTIE€BOAOPOAO B. [Ipupoansiii u nonyTHeIM HEPTAHBIE Ta3bl, KX COCTAaB,
ucrnonb3oBanue. Hepth kak cmech yriaeBomoponoB. IlepBuunas u BropuuHas mnepepaborka Hedtu. Pudopmunr. Kamennsii
YTOJIb.

['eHeTnUyecKasas CBSI3b MEXAY PA3JUUYHBIMUKIACCAaMMU YTJI€EBOJLODPOIO0 B. KauecTBeHHbIE peakIun
Ha HENPEEIbHBIC YTIIEBOAOPOIBI.

'amoreHONpOM3BOOAHBIE YyIrJAI€BOAODPOIOB. Peakuuu 3amMenieHus rajJoreHa Ha TUAPOKCUI, HUTPOrPyMIy,
nuaHorpynny. /[lefictBue Ha TajlOr€HNPOU3BOJAHBIE BOJHOIO M CIOHMPTOBOTO pacTBopa Mienaoud. CpaBHEHHE pPEAKUMOHHOU
CIIOCOOHOCTH aJIKUJI-, BUHWI-, ()eHWI- U OeH3WIrajioreHuaoB. Mcrnonb3oBaHue rajoreHrnpou3BOAHBIX B OBITY, TEXHUKE U B
cunrese. [loHaTHe 0 MarHuoOpraHnYecKux coeauHeHusax. [lomydyenue ankaHOB BOCCTAaHOBJIEHUEM HMOJAIIKAHOB HOJIOBOAOPOIOM.
Maraunopranu4ecKkrue COeIMHEHHUS.

HemoHctpanuu. 1. bpomupoBanue rekcana Ha cBery. 2. ['opeHue meraHa, 3TwieHa, aneTuieHa. 3. OTHOLIEHHWE METaHa,
ATWJICHA, alleTWiieHa U O€H30Jla K pacTBOpaM IepMaHraHaTta Kajauss U OpomHOM Boje. 4. OKuCIEHHE TOJIyoJla PacTBOPOM




nepMmanranata kanus. 5. [lonydenue sTuneHa peakuuen Jeruaparaiyy 3TaHOa, alleTHIIeHa — THAPOJIU30M KapOuaa Kaibius. 6.
[Tomy4yenue cTupona IenoauMepu3auuel NOJIMCTUPOJIa U UCTIBITAHUE €r0 OTHOIICHHSI K PACTBOPY IIEPMAHraHATa Kajusl.

JlabopaTtopHbie omnbIThl. COCTaBI€HHE MOJENEH MOJIEKYyJ alkaHOB. B3ammoneiictBue ankaHoB ¢ Opomom. CocrtaBieHue
MOJEJIE MOJIEKYJI HENTPEAEIIbHBIX COETUHEHUH.

ITpakTuyeckas pabora Nel CocraBieHue Mojiesieid MOJIEKYJ YrieBOJ0POIOB.

[IpakTuueckas pabora No2. [ToigydeHne STHIEHA U OIBITHI C HUM.

KontpoabHasi padora Ne2 1o teMe «YTIIEBOJOPOABD).

Tema 4. Kucsiopoacoaep:kainiue opraHudecKue coeJuHeHust




Co u pr 6. HomMeHKIaTypa u n3omepusi CiupToB. TOKCHMYECKOE NEHCTBUE HA OPraHW3M METaHoJIa U 3TaHoJa. Pusndeckue
CBOMCTBA MpEACNbHBIX OJHOATOMHBIX CIHUPTOB. XMMHUYECKHE CBOMCTBA CIUPTOB (KUCIOTHBIE CBOMCTBA, PEaKIMU 3aMEIECHUs
TUAPOKCUIBHOM TpYyNIbl Ha TallOT€H, MEXKMOJICKYJIIpHAs W BHYTPHUMOJICKYJIApHAs JeruapaTranus, OKHUCIEHUE, pPEaKIHUH
yIIEBOAOPOJHOIO pajuKaia). Ankoronaarsl. [waponus, ankuimupoBaHue (CHHTE3 NPOCTHIX 3PuUpoB 1o Buibsmcony).
[IpoMbIlIUIEHHBIA CUHTE3 MeTaHoJia. MHOIroaroMHbIE CHUPTHL. DTUJICHTIUKOIb U TIULEPUH, UX (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa. CHHTE3 AMOKCaHAa W3 STUJIECHIIMKOJNSA. TOKCMYHOCTh 3TWUIEHINMKOJSA. KauecTBeHHas peakiusi Ha MHOTOAaTOMHbBIE
cnuptel. [IpocTeie 3¢upsl Kak M30MEpHI MpeneiabHBIX OAHOATOMHBIX CHUPTOB. CpaBHEHHE HX (U3MYECKUX U XUMHUECKHUX
CBOMCTB €O cnpTaMu. Peakius pacienyaeHus: IpocThiX 3(pHUpoB HOTOBOJOPOIOM.

® e H o 1 bl. HoMmeHknarypa u uzomepus. B3aumHoe BiMsiHME Tpynn aTOMOB Ha npumepe ¢eHona. dusnmueckue u
XUMHUYECKHE CBOMCTBa (peHona u kpe3osioB. KucioTHble cBoiicTBa (PEHOIOB B CpaBHEHUHU CO cupTaMu. Peakiuu 3amerieHus B
OEH30JIbHOM KOJIblIE (TajoreHupoBaHue, HUTpoBaHue). Okucienue genosnos. KauectBenHsle peakiuu Ha ¢eHoi. [lpumenenue
dbeHomna.

KapOoOHUITBbBHB € COEIHUHEHHU . DISKTPOHHOE CTPOECHUE KAPOOHUIBHOW TPYIIbI. AJNbJIETHAbl U KETOHBI.
dusuyeckue CBOMCTBa (opManblaeruaa, aueranblieruaa, anetoHa. [oHsATHE O KETO-€HOJBHOM TayTOMEpUU KapOOHMIIbHBIX
coequHeHN. Peakuuu npucoequHeHusl BOAbI, CIIUPTOB, IMAHOBOJIOPOAa U Tuapocyibdura Hatpusi. CpaBHEHHE pEaKLMOHHON
CIIOCOOHOCTH aNbAETUAOB U KETOHOB B pEaKUUsAX MpUcoequHeHHs. Peakiny 3aMmeleHuss aToMoB BoJopoaa npu D-yriepoaHom
atome Ha ranoreH. llonmumepusanus gopmanpiernna u aneranpiaeruaa. CUHTE3 CIUPTOB B3aUMOJEHCTBUEM KapOOHMIIBHBIX
COeIMHEHUN ¢ peakTuBOM [ 'puHbsipa. OkuciIeHHEe KapOOHUIBHBIX coeMHeHUN. CpaBHEHUE OKUCIICHUS AJIbJIETUIOB U KETOHOB.
BoccranoBnenue KapOOHWIBHBIX COEIMHEHMH B cnupThl. KayecTBEHHbIE peakuMd Ha albAeTUAHYIO Tpynmy. Peakuuu
aJIbJ0JIbHO- KPOTOHOBOM KoHJIeHcaruu. Ocobennoctu hopmanpaeruaa. Peakius Gpopmanbaeruaa ¢ GeHoaoMm.

KapOoOHOBBI € KU CJI OT Bl DISKTPOHHOE CTPOECHUE KAPOOKCUIBLHOW Tpymnmbl. ['OMOJOrHYecKuid psj MpeaesbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. Du3nyeckue CBOMCTBA KapOOHOBBIX KHUCJIOT Ha MPUMEPE MYpPABBUHOM, YKCYCHOM,
MPOTMMOHOBOM, TMATPbMUTUHOBOM U CTEAPUHOBOM KHUCIOT. XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIOT. KUCIOTHBIE CBOMCTBa
(U3MEHEHHE OKpacKH HHJIMKATOPOB, PEAKIMH C AaKTUBHBIMM METAJJIAaMH, OCHOBHBIMH OKCHIAMH, OCHOBAaHUSMH, COJISIMH).
N3menenue cuibl KapOOHOBBIX KMCJIOT MPH BBEJIECHUHU JOHOPHBIX M aKLUENTOPHBIX 3aMecTuTeneil. B3anMopaelicTBre kapOOHOBBIX
KHCIIOT cO crnupTamu (peakiusi stepudukanuu). ['amorennpoBanre KapOOHOBBIX KHCJIOT B OOKOBYIO Iienmb. OcOOEHHOCTH
MypaBBUHOM KUCJIOTHI. BaskHeliue npecTaBUTeNn Kiacca KapOOHOBBIX KUCIIOT M UX MpuMeHeHue. [lomydeHne MypaBbUHON U
YKCYCHOM KHCJIOT B IPOMBILIICHHOCTH. Briciine kapOoHoBbIe KUCIOTHI. [1laBeneBas KucioTa Kak mpecTaBUTENb JUKAPOOHOBBIX
kucnoT. IlpencraBneHue o HempeneabHBIX W apOMATHUECKUX KUCI0Tax. OCOOEHHOCTHM MX CTPOEHHUS M CBOMCTB. 3HaUY€HUE
KapOOHOBBIX KUCJIOT.

O YyHKIIMOHAJNbHBIE NPOU3BOJHBE KapOOHOBBI X KUCJOT. [lomydeHne XJ10paHTHUAPUAOB U AaHTUIPHUIOB
KUCIIOT, UX Tuiaposus. [lonyueHnue ciaokHbIX 3(UPOB C MCHOJIb30BAHUEM XJIOPAHTUAPHUIIOB U AHTUAPUIOB KUCTOT. CIlIOXKHbBIE
3(UpBl KaK U30MeEPbl KAPOOHOBBIX KUCIOT. CpaBHEHHE (PU3NYECKUX CBOWMCTB U PEAKIIMOHHOW CIIOCOOHOCTH CIIOKHBIX 3(DUPOB U



M30MEPHBIX UM KapOOHOBBIX KUCIOT. ['maponu3 crnoxubix 3¢gupoB. CunHte3 cioxHBIX 3(upoB (enosnon. CroxHbie 3QUPHI
HeopraHmyeckux KuciotT. Hutpormunepun. Amuasl. Conu KapOOHOBBIX KHCIOT, UX TEPMHUYECKOE PA3I0KEHUE B MPUCYTCTBHH
nienour. CuHTE3 KapOOHMIIBHBIX COSMHEHUN Pa3ioKEHNEM KaJIbIIMEBBIX COJeH KapOOHOBBIX KHCIOT.

JemoncTpanuu. 1. B3aumopaeiictBue HaTpus ¢ 3TaHONOM. 2. OKHUCIEHHE 3TaHOJa OKCHIOM Meau. 3.1'opeHue 3taHona. 4.
BsaumoneiictBue TpeT- OyTHIOBOTO CIupTa ¢ coysHOM Kuciotoil. 5. Momodopmuas peakuusa. 6. KauecTBeHHas peakiusi Ha
MHOTOaTOMHBIe criupThl. 7. KaduecTBeHHble peakimu Ha (QeHonbl. 8. OmnpeneneHUe anbIerHI0B MPH MOMOIIA KaueCTBEHHBIX
peakuuii. 9. OxucieHue anbIeru1oB nepManranarom kanus. 10. IlomyueHue cinoxHbIX 3pUpoOB.




JlaGopaTopHbie onbIThI. 5. CBoMCTBa 3TUIIOBOTO criupTa. 6. CBoiicTBa riunepuna. /. CpoiictBa (heHomna. KauectBeHHble
peakiuu Ha ¢GeHOobI. 8.
CgoiictBa popmanuna. 9. CoiictBa ykcycHoM KUCIOThI. 10. Conu kapOOHOBBIX KUCIIOT.

[Ipaktrueckas padora Ne3. [Toxyuenue OpomdTana.

[TpakTyeckas padora Ne4. [TonydyeHue aneroHa.

[IpakTuyeckas padota No5. [Tosnyyenue ykcycHoM

KUCJIOTHI. [IpakTrueckas pabota Ne6. [Tomyuenue

ATUJIALIETATA.

[IpakTuyeckas padora Ne 7. 'maponus kpaxmana

Konrpoabnas padora Ne3 no teme «Kucnopoacoaepxamye opraHn4ecKue BEHECTBAY.

Tema 5. A30T- H cepocoep:xanue coeMHEHUS

Hutpocoenunenus. D1NeKTpOHHOE CTpoeHue HuTporpynmsl. [lonydenue HuTpocoennHeHnii. B3pbIBUaThie BelecTsa.

A M ¥ H b1. M30Mepus amuHOB. [lepBHUHbIE, BTOPUYHBIE U TPETUYHBIE aMUHBI. PU3HUYECKHE CBOMCTBA MPOCTEUIINX aMUHOB.
AMUHBI KaK OpraHndeckre OocHOBaHMs. COJIM anKWJIaMMOHMSA. AJIKMIMPOBAHWE W alMJIMPOBAaHME aMUHOB. Peaknnn aMHHOB ¢
a30THCTOU KHUCJIOTOM. ApOMaTH4YeCKHEe aMUHbl. AHWIMH. B3auMHO€E BIMSHUE TPy aTOMOB B MOJIEKYJIE AaHUJIMHA. XUMHAYECKUE
CBOMCTBa aHWUIMHA (OCHOBHBIE CBOMCTBA, pEAKUMHM 3aMEUICHUS B apOMaTUYECKOE SAPO, OKHUCIEHHUE, AallMIMPOBAHUE).
Huaszocoenuuenus. llomyyenne aMMHOB W3 CHHUPTOB M HUTpocoenuHeHui. lIpumenenne anmnuHa. CepoopraHWYECcKUE
coenuHeHus. lIpeacrtaBieHue O CEpPOOPraHUYECKUX COeqUHEHUSIX. OCOOEHHOCTM HX CTPOEHUS M CBOWCTB. 3HA4YCHUE
CEPOOPTaHNYECKUX COCTUHECHUMU.

I'eteponukuabl. PypaH U IUPPON KaK NPEACTABUTENHN IISITHUIICHHBIX TETEPOLUKIIOB. DJIEKTPOHHOE CTPOCHHUE MOJIEKYJIbI
nuppona. Kucnorasle cBoiicTBa nupposna. [IupuanH kak npecTaBuTeNb MECTUWICHHBIX TETEPOLUKIIOB. DJIEKTPOHHOE CTPOEHUE
MoJIeKyJIbl nupuanHa. OCHOBHBIE CBOWCTBAa NMUPUIMHA, PEAKIMM 3aMeIleHusi ¢ apoMarudyeckuM sapom. llpencraBienue o0
MMHJ1230J1€, IUPUIUHE, TypUHE, IyPUHOBBIX U MUPUMUANHOBBIX OCHOBAHMSIX.

Hemonctpanuu. 1. OcHOBHBIE CBOMCTBa aMMHOB. 2. KauecTBEHHbIE peaklMy HA aHWIUH. 3. AHUJIMHOBBIE KpacuTenu. 4.
OO6pasipl reTepOUUKINYECKUX COSAMHEHUI.

JlaGopaTopHblie onbIThl. KauecTBeHHbIE peaklMyd Ha aHUJIMH.

[Ipaktuyeckas pabora Ne§. Muperndukanus opraHMYECKUX

COCIMHEHUN
Tema 6. Buosiornyecku aKTHBHbIE BellleCTBA

K u p bl Kak cioxHbIe 3PUPHI TIUIEPUHA U BBICIIUX KapOOHOBBIX KHUCIOT. OMBbUIEHHE KUPOB. [MaporeHu3anus >Kupos.
Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT.

Y raeBoasl. MoHo- u aqucaxapuabl. @yHKkuuu yrieBoaoB. buonorndeckas poib yrieBoJoB. ['mokoza — dusnueckue
CBOWCTBa, JIMHEHHAs W LMKIWYecKas Qopmbl. Peaknuu TOKO3bl (OKHCIEHHE a30THOM KHCIOTOM, BOCCTaHOBJICHHE B




IIECTHATOMHBIN CITUPT), KAaUeCTBEHHBIC PEAKIIUU Ha TIIFOKO3y. bpokeHne rimroko3pl. pyKTo3a Kak W30Mep TIIOKO3bl. Pubo3a u
ne3zokcupu6o3a. Ilonsrue o rimko3uaax.

Hucaxapu bl Caxapo3a Kak NpeJCTaBUTEIb HEBOCCTAHABIMBAIOIIMX AUcaxapuI0B. ManpTo3a U JIAKTO3a, LEU100103a.
I'mpponus nucaxapuaos. [lonydenne caxapa U3 caxapHOU CBEKJIBL.

[Tonucaxapwunbl. Kpaxman, rimkoren, nemnonos3a. KauectseHHas peakiusa Ha KpaxMai. ['uIponus3 noavcaxapuaos.

HykneunoBsie kucioThsl. Hykieo3uasl. Hykneoruasl. HykiienHOBE KMUCIOTHI KaK NPUPOAHbIEC OoJUMeEpbl. CTpoeHue
JIHK u PHK. I'mapon3 HyKJI€MHOBBIX KUCIIOT.



AMMUHOKHUCI OTBH Kak am(pOoTepHbIE COCIUHECHUS. Peaknuu ¢ KuciaoramMu U ocHOBaHMsIMHU. OOpa3zoBaHUE CIIO0KHBIX
adupoB. Ilentuapl. IlenTuaHas cBsI3b. AMHAHBIM XapakTep MNEeNTUAHOW cBs3u. ['uaponu3 mentunoB. benku. IlepBuunas,
BTOpPUYHAS U TPETUYHAs CTPYKTYphI OenkoB. KauecTBeHHBIE peakiuK Ha OCIIKH.

Jemonctpainuu. 1. PacTBopuMOCTh YIJI€BOJOB B BOje W 3TaHojie. 2. KadecTBeHHbIe peakiuu Ha TIHOKO3y. 3. OOpasiisl

aMHUHOKHCIIOT.

JlabopatopHbie onbIThl. 11. CBoiicTBa rimoko3bl. KauecTBeHHas peakuus Ha ritoko3y. OmnpenerneHue Kpaxmaina B MPOIyKTax
nutanus. 12. [[BeTHBIE peakiuu OCIIKOB.

Kontpoabnas padora Ne 4 o Teme «A30TcojiepKailiie U OMOJIOTUYECKH aKTUBHBIE OPraHUYECKUE BEIIECTBAY.

Tema 7. BbicOokOMOJIeKYJISIPHbIE COeIMHEHUS

IToHsiTHe O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. [lomumepusanus U NMOJUKOHAEHCAIMS KaK METOAbI CO3JaHUsl MOJMMEPOB.
Onactomepbl. [lpupoansiii u cuHTeTHYecKuid Kkaydyk. Cononumepu3zanus. CoBpeMEHHBbIC IIIACTUKH  (TIOJHUATHIICH,
MTOJIUITPOITHIICH, TIOJIMCTUPOI, MOJUBUHUIXIIOPHUI, (GTOPOIIACT, MOIUATHIICHTEpedTaIaT, aKpHI-0yTaIueH-CTUPOIbHBIN TIJIACTHK,
nosmkapOoHaTsl). [IpupoaHbie ¥ CHHTETHYECKHE BOJIOKHA (0030D).

Jemonctparuu. 1. O6pa3siiel mractukoB. 2. Komtekiys BojiokoH. 3. [ToaukoHIeHcaIus STHISHTIIMKOIS C

tepedraneBoit kucmoTou. JlabopaTopHble onbIThL. 13. OTHOIIEHHE CHHTETUYECKUX BOJIOKOH K PaCTBOpaM KHCJIOT U

IICJI0YCH.

IIpakTrueckas padora Ne9. Pacno3HaBanue niacTUKOB.

IIpakTrueckas padora Nel(Q. PacrmosHaBaHue BOJIOKOH.

11 kaacc (3 yaca B Heneno, Becero 102 yaca) Tema 1. Hemerasuibl

KnaccudukaumssHeopraHu4YeCcKHXBEI €cC T B. DIEMEHTbl METaNIbl U HEMETAJUIBl M UX MOJOKEHUE B
ITepunoanyeckoi cucreme.

B o 1 o p o a. [lonyyenue, pusznueckre U XMMUYECKUE CBOMCTBA (peakiMU ¢ METaulaMH U HEMETaJulaMH, BOCCTAHOBJICHHE
OKCUJIOB U coJielt). ['uapunl. TOMITUBHBIC 3JIEMEHTHI.

['anoreH bl O0mas xapakrepucTuka noArpymnibl. Gu3nyeckrue CBOMCTBA MPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH M3MEHEH Hsl
OKHCJIUTEIHHON aKTUBHOCTH TaJIOTEHOB B COOTBETCTBUU C UX IMOJOXEHUEM B Mepuoanueckoi tabmune. Ilopsaok BeITecHEHUS
raJloreHOB U3 PacTBOPOB rasoreHuaoB. OcodeHHocTH Xxumun (propa. Xiop — MOTydeHHE B MPOMBIIUIEHHOCTH U 1aOOpaToOpHH,
peakuuu ¢ METaulaMu M HemeTaulamu. B3aummonencTBre Xjopa ¢ BOAOM M pacTBOpaMH Iuenoder. KucinopoaHsle cCoOenMHEHUS
xJiopa. ['umoxmopuThl, XJI0paT U MEepXJIOpaThl KaKk TUIHYHbIE okucauTenu. OcobeHHocTu xumMuu Opoma u noga. KauectBennas
peakuus Ha iox. ['aoreHoBo-10poAbl — MOJYyYEHHE, KUCIOTHBIE M BOCCTAHOBUTENbHBIE CBOKCTBA. COJIIHASI KACTIOTA U €€ COJIU.
KauecTBeHHBIE peaKMK HA TAJIOTCHUI-HOHBI.



DONeMEeHTHNOATPYNMNBIKUCITODPO aa. Obmas xapakTepucTuka moarpynmbl. Gusndeckue CBOWCTBA MPOCTHIX
BemiecTB. O30H Kak ayioTporHas Mmonaudpukamus kuciopoaa. Ilomyuenune o3ona. O30H Kak okuciautens. llo3utuBHas u
HEraTHUBHas pOJIb O30HA B OKpykaromieil cpene. CpaBHEHUE CBOMCTB O30HA M KHciopoaa. Boja u mepokcuj BOAOpOaa Kak
BOJIOPOJIHBIE COEAMHEHUs KHCIOpOJa — CpaBHEHHWE CBOWMCTB. llepokcuna BOmOpoJa Kak OKHCIUTENb M BOCCTa-HOBUTEIND.
[Tepokcuabt metamioB. Cepa. AmnoTponus cepbl. Duznueckue U XUMUYECKHE CBOMCTBA Cephl (B3aMMOJACHCTBHE C METAJIAMH,
KHCIIOPOJIOM, BOAOPOJIOM, PAacTBOPAMH WIENOYEH, KHCIOTaMU-OKACIUTENSIMHU). CepoBOIOPOJl — IMOIYYEHUE, KHUCIOTHBIE U
BoccTaHOBUTENbHBIE cBOMCTBA. Cynb(uasl. CepHUCTBHIN ra3 Kak KUCIOTHBIA OKCU. OKHCIUTEIbHbIE U BOCCTAaHOBUTEIHHBIC
CBOMCTBa cepHUCTOro rasza. [logyueHrne cepHUCTOro ra3a B MPOMBIIUICHHOCTH U J1abopartopun. CepHUCTass KUCIOTa U €€ COJIH.
Cepubiii  anruapun. Cepnas kucinota. CBOHCTBa KOHUEHTPUPOBAHHOW U  pa30aBICHHOW CEpHOWM KHCIOTHL JleicTBue
KOHLEHTPUPOBAHHOW CEPHOM KHUCIJIOTHI HAa caxap, METaJUIbl,



HeMeTasuibl, cyiabhuabl. TepMuueckass ycroHuuBOCThH Ccyib(paroB. KauecTBeHHas peakiusi Ha CEpPHYIO KUCIOTY U €€ COJIH.
TuocepHas kucioma u muocyib@amol.

A30THEerocoeuHeHH . DIeMEHThl NOArpynmnsl azora. OO1Ias xapakTepucTUKa NOArpynbsl. Gu3nueckue cBOMCTBa
npoctbix BenlecTB. CTpoeHHe MOJIeKyJbl a3oTa. Pu3nyeckue M XHMHYECKME CBOMcTBa aszora. [lomyuyeHue aszora B
IIPOMBIIUIEHHOCTH U J1abopatopun. Hurpuael. AMMuax

— €ro nojydyeHue, GU3NIecKue U XUMHUYeCKre cBOMCTBA. OCHOBHBIE CBOMCTBA BOJHBIX pacTBOpPOB amMmMmuaka. Conu aMMOHMS.
[loBenenue coneil aMMOHHUSI TIpU HarpeBaHWUM. AMMHMAK KakK BOcCCTaHOBUTENb. [IpumeHenne ammuaka. OKCHUIbBI a30Ta, UX
nonyuenue u cBorictBa. Okcup azora(l). Oxucnenue okcuna azota(ll) kucnopomom. Iumepusanus okcuaa azora(IV). Azotucras
KHUCJIOTa U €€ COJu. HUTPUTHI Kak OKUCIUTEIN U BOCCTAHOBUTENIU. A30THAsI KUCJIOTa — (DU3UYECKUE U XUMUYECKHUE CBOMCTBA,
nonydyeHre. OTHOIIEHUE A30THOM KHUCJIOTHI K METajylaM M HEMETaulaM. 3aBUCHMOCTh MHPOJYKTa BOCCTAHOBIICHHS a30THOMU
KHUCJIOTBI OT aKTUBHOCTH METaJlla M KOHLIEHTPALMK KUCIOThL. TepMHuuecKkas yCTOMYMBOCTh HUTPATOB.
®ochpopuerocoeauHeHHu i Amiorponus gochopa. Xumuueckue coiictBa pochopa (peakuuu ¢ KUCIOPOJIOM,
raJloreHaMi, MeTaJUlaMH, CJIOKHBIMU BEIIECTBAMU-OKUCIUTENAMH, Tienodamu). l[lomydenne wu mnpumenenue docdopa.
®ocdopusbiit anruapua. Oprodocdopuas u meradhochopHas KUcIoThl U X conu. KadecTBeHHass peakiusi Ha opTodochaThl.
Pasznooicenue opmodghocghopnoii xkucromol. Ilupogocgoprnas rucnoma u nupogochamoi. Dochunsl. dochun. Xropuowl
Gocgopa. Oxcuo gocpopa(lll), pochopucmasn kucroma u ee conu.

Y raepo a Amnorponus yriaepona. CpaBHEHHE CTPOCHHS U CBOMCTB rpadurta u anMasza. OyriepeH kak HoBas MOJICKYJIsIpHas
dbopma yraepoaa. I'paden xkak mMoHOCHION TpaduTa. YTiepoaHble HAHOTPYOKH. YTOJIb. AKTUBUPOBAHHBIN Yroyib. AncopOuus.
Xumuueckue corctBa yrig. Kapounsl. I'naponus kapouaa xanbius U kapOuga amoMuHus. KapOuabl mepexoJHbIX METAIOB
Kak CBepXIpouHble Marepuayibl. Okcuabl yriaepoaa. OOpa3oBaHUE yrapHOro rasza Mpy HEMOJIHOM CTOpaHUU YyTid. YTOoJib U
yrapHbplii ra3 Kak BOCCTAaHOBUTENIM. Peakius yrapHoro rasa ¢ paciiaBamu Iienoudeid. CuHTe3 (OpMHATOB UM OKCAJIATOB.
VYraekucinpii ra3. YroyibHas KHUCJIOTa U ee cou. [loBeneHne cpeTHUX U KUCIIBIX KapOOHATOB MPU HArpeBaHUHU.

K p e m H u ii. CBolicTBa mpocToro BeniecTsa. Peakuuu ¢ XJIOpoM, KUCIOPOJIOM, pacTBopamMu mieiaoueid. OKCUJl KpEeMHUS B
npupojie u Texuuke. KpemHueBble KUCIOTHI U UX cosid. ['maponu3 cunnkaroB. CuinaH — BOJOPOJIHOE COSTUHEHUE KPEMHHSL.

b o p. Okcun 6opa. bopnas kucnora u ee conu. bypa.

HMemoncTpamuu. 1. T'openue Bomopoma. 2. Ilomydenwme xmopa (ombIT B mpobupke). 3. OmbiTel ¢ OpomHONM Bomou. 4.
OxkucnuTenpHble CBOWMCTBAa pacTBopa rumnoxjoputra HaTpus. 5. IlmaBnenue cepel. 6. ['opeHue cepsl B Kuciopoje. 7.
B3aumoneiicTBue xkenesa ¢ cepoid. 8. ['opeHue cepoBogopoaa.

9. Ocaxnenne cyabdumaon. 10. CpoiictBa cepHucToro raza. 11. JlelicTBUe KOHIICHTPUPOBAHHON CEPHOM KUCIOTHI Ha MeIb U
caxaposy. 12. PactBopenue ammuaka B Boje. 13. OcHOBHbIE CBOMCTBa pacTBopa amMmuaka. 14. Karaiutuueckoe OKUCIEHUE
ammuaka. 15. [Tonyuenne oxcuna azota(ll) u ero okucnenue Ha Bozayxe. 16. JleificTBUe a30THOM KUCIOTHI Ha Meb. 17. T'opeHue
docdopa B kucinopoae. 18. Ilpepamenue kpacHoro ¢ocdopa B Oenblii U ero cBeueHue B TemHorte. 19. BzaumopeiictBue
dhochopuoro anruapunaa ¢ Bogoi. 20. O6pasusl rpadura, anmasa, kpemaus. 2 1. ['openue yrapHoro raza. 22. TymieHue miaMmeHu



YIJIEKUCTBIM Ta30oM. 23. Pa3noxeHue mpamopa.

JlaboparopHblie onbIThl. 1. [ToxyueHue xyopa U u3ydeHue ero cBOMCTB. 2. O3HAKOMJIEHHE CO CBOMCTBAMH XJIOPCOAEPKAIUX
orOenuBareneii. KauecTBeHHas peaknmsi Ha rajoreHuA-MoHBL. 3. CBoiicTBa OpoMa, MoJa U UX cojield. Pa3nokeHune mepokcuma
BoJI0poJia. OKuCIEeHNEe HOIU/-MOHOB MEPOKCHUIOM BOIOPOIA B KUCIOU cpefie. 4. I3yueHre CBOMCTB CEpHOM KUCIIOTHI U €€ COJICH.
5. U3yuyenue CBOICTB BOAHOTO pacTBopa ammuaka. 6. CBoiicTBa conelt ammonusi. KauectBenHas peakuust Ha (ocdar-uoH. 7.
KauecTBennas peakuus Ha kapOoHaT-uoH. Pasnmoskenue rujnpokapOonara HaTpus. 8. VcmbeiTaHue pacTBopa CHJIMKaTa HaTpuUs
UHAUKATOPOM. 9. O3HakOMJIEHHE ¢ 00pa3LaMu IPUPOJHBIX CUIIMKATOB.

IpakTnueckas padora Nel. Ilomyuenue Bogoposa.



IIpakTuyeckas padora Ne 2. [TonyyeHue XJ10poBOOPOAA U COJITHOU KUCIIOTHI.

IIpakTuyeckas padora Ne 3. [lonydyeHre aMmmuaka u U3y4eHHE €ro CBOMCTB.

IpakTnueckas padora Ne4. [lonydeHne yriekuciioro rasa.

IIpakTuyeckas padora Ne 5. BelnoslHeHHE SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «HemeTtais.

Kontpoabnas padora Nel o teme «Hemeramiby.

Tema 2. MeTaJuibl

Obmuito630prNeMeHTOB—MeETaiao B. CBOICTBA MPOCTHIX BEIIECTB-METAIUIOB. MeTaluInuecKrue KPUCTAIUTHUECKHE
pemieTku. CriaBbl. XapakTepUCTHKA HAUOOJIee U3BECTHBIX CIUIaBOB. [lonyyeHne u npuMeHeHne METaJIOB.
HlemoyHBIE€METadbl— 00lIasg XapaKTePUCTUKA MOJATPYIIIIbI, XapaKTepHbIE peakuuu HaTpus U Kanus. CBoilcTBa
HIEJTOYHBIX METAJIOB.

[Tomydyenue menounbix MeTayuioB. Cola u eaxkui

HaTp — BakKHEHWIIMe coeNuHeHus HaTpus. bepwinii, MarHui, 1menr04HO3eMeNIbHbIe METallIbl. MarHuii u KaJblui, UX o0mias
XapaKTepUCTHKAa Ha OCHOBE moyokeHus B llepmommueckoit cucreme snemeHtoB JI. M. MeHneneeBa M CTpOEHHMS aTOMOB.
[Tonyuenue, gpusnyeckue U XUMUYECKUE CBOWCTBA, IPUMEHEHUE MarHus, KajJblus U UX COEAMHEHUNH. AMPOTEPHOCTh OKCHUA U
rugpokcuna Oepuiung. JKecTKOCTh BOAbI M cmocoObl ee ycrpaHeHus. Okpacka IUIaMEHM COJISIMM - IIEJIOYHBIX U
LEJI0YHO3EMEIBHBIX METAIIOB.

A 110 MU H U i PacnpocTpaHeHHOCTh B IpUpoJie, GPU3NYECKUE U XMMHUECKHE CBOMCTBA (OTHOILIEHUE K KUCIOPOAY, T'ajloreHaMm,
pacTBOpaM KHCIIOT M IIeJouel, anomMorepmusi). AMPOTEPHOCTh OKcuAa U ruapokcuna amoMunusa. Conu amromunus. [lomHoe
pa3oXeHue BOJIOM coJiel aJlOMUHUS CO CIa0bIMH JIBYXOCHOBHBIMU KHCIIOTaMH. AJIFOMHUHATHI B TBEPAOM BHJIE U B PACTBODE.
[Tpumenenue antoMunus. CoeouneHus antoMUHUS 8 HUSUUX CIENEeHAX OKUCIEeHUS.

OnoBowucBHUH e U Duznyeckue 1 XUMUYECKUE CBOMCTBA (pEaKIMU C KUCIOPOJOM, KUCIOTaMu), TpuMeHeHue. Comnu
osioBa(Il) u ceunua(Il). CBUHIIOBBIN AKKYyMYJISITOP.

MeTanansnoOOUYHBXTOATPYHI N OCOGEHHOCTH CTPOCHUSI ATOMOB MEPEXOIHBIX METAJIOB.

X p o M. duznuyeckre CBOMCTBA, XUMHUYECKHE CBOMCTBA (OTHOIIICHUE K BOJSHOMY Mapy, KUCIOPOY, XJIOPY, paCTBOpaM KHUCJIIOT).
N3MeHeHnEe OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX U KHUCIOTHO-OCHOBHBIX CBOWMCTB OKCHJIOB M THUIPOKCHIIOB XpOMa C POCTOM
cTeneHu okucieHus. AmdoTepHble cBoiicTBa okcuga U rujpokcuaa xpoma(Ill). Okwucnenue coneit xpoma(Illl) B xpomartsl.
B3anMHbIe epexo1bpl XpOMaTOB U IUXPOMATOB. XpOMAaThl U AMXPOMATHI KAK OKUCIUTEIH.

Ma pr anen— (usnueckue U XUMHUYECKHE CBOICTBA (OTHOIICHHE K KHUCIOPOAY, XJOpY, pacTBopaMm Kucior). Okcup
Mapranua(IV) kak okucnurens u karanuszarop. [lepmanranat kanus Kaxk

okucnutenb. Maneanam(VI) kanus u e2o ceovicmaa.

K e n e 3 0. Haxoxzaenue B npupojie. 3Hau€HUE Kelie3a Uil OpraHu3Ma uyenoBeka. Pusznueckue cBoicTBa xene3a. CruiaBbl
Keyesa ¢ yriieposoM. XHMHUYECKHE CBOMCTBA jKejie3a (B3aMMOJIEHCTBUE C KUCIOPOJIOM, XJIOPOM, CEpOMl, YriieM, KHUCIOTAMH,
pactBopamu cosieil). CpaBHEHHE KUCIOTHO- OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX CBOMCTB ruapokcuaa xenesa(ll) u



ruapokcunaa xenesa(Ill). Comnnu xxeneza(ll) u xenesa(Ill). Metonsr nepeBosa cosneit xxeneza(ll) B
conu >xene3a(lll) u odpaTtHo. OkucauTenbHble cBOMcTBA coequHeHuit xkene3a(lll) B peakuusx ¢ BOCCTAHOBUTEISIMU (MOIUIOM,
Menbto). [luanuiabie KoMIuIeKchl kene3a. KauectBennsie peakiiuu Ha noHbI xxene3a(ll) u (III).



Me n b. Haxoxnaenue B mpupoje. dPusnueckue U XMMHUUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C KHUCIOPOJOM, XJIOPOM, CEpO,
kucinotamu- okuciutensamu). Conu menu(ll). Mennsiit kynopoc. Ammuakatrsl Menu(l) u meau(Il). Tlonyuenue oxkcuna menu(l)
BOoccTaHOBJIeHHEM TuaApokcuaa meau(Il) rimroko3oi.

Cepe0po. Dusnyeckue U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C CEPOIA, XJIOPOM, KHCIOTAMU-OKUCIUTENAMH ). OcaxaeHue
OKCHJa cepedpa mpH ACHCTBUU IEJIOYM Ha COolM cepebpa. AMMHUAKaThl cepedpa Kak okuciuTenu. KadecTBeHHas peakius Ha
HOHBI cepedpa.

3 010 To0. Pu3nUecKue 1 XUMUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C XJIOPOM, «LAPCKON BOAKON». CriocoObI BbIIEIEHUS 30JI0Ta
13 30JI0TOHOCHOM MTOPOJIBI.

Il u 1 k. du3nyeckue U XUMHUYECKUE CBOMCTBA (B3aMMOJCHCTBUE C TaJIOT€HAMU, KUCIOPOJOM, CEPOM, pacTBOpaMU KHUCJIOT U
nienoyeit). AMQoTepHOCTh OKCH/IA U TUIPOKCUIA ITMHKA.

P Ty T b. [IpeacraBienne o CBOMCTBAaX PTYTU U €€ COEAUHEHUSIX.

JMemoncrpanun. 1. Komnekuusa mertamwioB. 2. Komnekuuss muHepanoB u pyd. 3. Komnmeknusa «Amomunuiny. 4. Komeknus
«Kenezo um ero cmiaBe» 5. BzaumopeiictBue HaTpusi C¢ Boaod. 6. OkxpallliBaHUE IUJITAMEHH COJSIMH IIEJTOYHBIX U
HIEJI0YHO3EMEBHBIX METAIOB. 7. B3anmoseiictBue kanbius ¢ Bojgou. 8. [lnaBnenue anmomunus. 9. B3anmoneicTerue alroMUHAS
co menoubto. 10. B3aumopeiicTBre xpoma ¢ CONSTHOM KUCTI0TOM 0e3 poctyna Bozayxa. 11. Ocaxaenue ruapokcuaa xpoma(lll) u
OKHCJIEHHE €ro MepoKcuaoM Bojopoaa. 12. B3aumubie mepexoapl XpomMaToB M auxpomatoB. 13. PasznoxkeHue auxpomara
ammonus. 14. Amomorepmust. 15. Ocaxaenue ruapokcua xeneza(lll) u okucnenue ero Ha Bo3ayxe. 16. Boinenenue cepebpa u3
€ro COJIEH NEeNCTBUEM MEIU.

JlaboparTopHsbie onbiThl. 10. OkpanmMBaHue MIAMEHH COCIMHEHHUSIMH IIEIOYHBIX METAIIOB. 11. O3HakoMIiieHHME ¢ MUHEpaIaMu
W BOXHEUIIMMHU COCAUHEHUSMH IIEJIOYHBIX MeTauioB. 12. CBOWCTBA COCIMHEHUM MIENOYHBIX MeTauioB. 13. OkpamuBaHue
IUIAMEHU COJIIMM IIEJIOYHO3EMENBHBIX MeTaJu10B. 14. CBoMcTBa Maruus 1 ero coequueHuil. 15. CBolicTBa COEMUHEHUIN KAJIBIU.
16.Kectkocth Bombl. 17. B3ammopnelicTBre adlOMHUHHS C KUCIOTaMH W 1mejodamu. 18. AMdorepHbie CBOICTBAa THAPOKCHIA
amomunud. 19. Ceoticmea onosa, ceunya u ux coedunenuti. 20. CBoiicTBa coyierr xpoma. 21. CBoiicTBa Maprasiia U €ro
coeauHeHui. 22. N3yuenne MuHepanoB xeines3a. 23. CpoiicTBa ene3a. KauecTBeHHbIE peaklIMM HA UOHBI kene3a. [lomyyenue
okcuaa meau(l). 24. CpoiicTBa Meau, €€ CIJIaBOB U coeMHEeHUM. 25. CBOMCTBA IIUHKA U €TI0 COCTMHEHUI.

IIpakTuyeckas padora Ne6. [TomydeHnue roppKoit coau (CEMHBOIHOTO Cylib(aTa MarHus).

IpakTnueckasi padora Ne 7. [lonydeHue amroMOKaIMEBBIX KBACIIOB.

IpakTnueckasi padora Ne8. BrinosiHeHUE SKCIIEpUMEHTATBHBIX 3a/1a4 10 TeMe «MeTaslibl TIaBHBIX MOATPYIII.
IIpakTnueckas padora Ne9. [TonydeHrne MeJHOTO Kymnopoca.

IIpakTuueckas padora Nel(. [TonyueHue xene3Horo Kynopoca.

IIpakTuyeckas padora Ne 11. BeinonHeHue 3xcriepuMeHTaNbHBIX 331a4 10 Teme «MeTauibl TOOOYHBIX HOArPYIII.

KontpoabHnas padora Ne 2 no teme «MeTtasmibn.
Tema 3. CTpoenue atroma. XuMuueckasi CBsi3b



CrtpoenueartoM a Hykmuael. M3oTonsl. Tunsl paguoaktuBHOro pacnaga. TepMmosaepHsiii cuHte3. [lomydyeHne HOBBIX
3JIeMEHTOB. SlnepHbie peakiuu. CTpoeHUe 3IEKTPOHHBIX 000104ek aToMOB. [IpeacTaBnenue o KBaHTOBOM MexaHuke. KBaHTOBbIE

yucia. AToMHble opOuTanu. Paguyc atoma. DneKTpOOTPUIIATEILHOCTb.
XuUMHUYCCKascCBs3b. Bunbl xumuueckoi cBs3u. KoBaJleHTHast CBSI3b U €€ XapaKTEPUCTHKH (IJIMHA CBSI3H, TOJIIPHOCTD,

MOJISIPU3YEMOCTb, KPaTHOCTH CBA3M). MloHHAs CcBsi3b. MeTaminueckas CBs3b.



CtpoeHnuetTBep s X Te a. Kpucraummueckue u amopdHsle Tena. TUMbl KpUCTAIMUECKUX PEIETOK METAJIIOB U MOHHBIX
COCIMHEHHUI. MeXMOIIEKYJIIpHbIE B3aUMOAEHCTBUA. BogopoaHas cBA3b.

Jemoncrpanuu. 1. Kpucrannmueckue pemerku. 2. Moaenn MoJeKyJ.

Tema 4. OcHOBHBIE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHUX pPeaKui
TennoBoosdpbpekTXUMUIECKONpPeEaKI U DHIOTSPMUUIECKUE U IK30TEPMHUECKUE peakinu. 3akoH ['ecca.
Temmora oOpa3oBanusi BemiecTBa. OHeprusi cBs3u. [lonstue 00 »sHTanbnuu. lloHatue o6 sHTponuu. BTopoil 3akoH
TepMOIUHAMHUKHU. DHeprust [ mbbca u KpUTepuu caMonporu3BOIBHOCTH XUMUYECKOM Peakiny.
CKOpPOCTHhXUMHUYECKHUXPEAaKIHUHUEE 3aBUCUMOCTh OT MPUPOJbI PEarupyronnux BEUIECTB, KOHIIEHTPALUU
pEeareHToB, TEMIEPATYPhl, HAIMUYNS KaTaIu3aTopa, IJIOMAAN IOBEPXHOCTH PEArNPYIOMIMX BEIIECTB. 3aKOH JEHCTBYIOLIMX MacC.
[IpaBuno Bant-I'odpda. [lonstue o0 sHeprum akTUBAIMM U OO0 dHepreTuueckoMm mpoduiie peakiuu. ['OMOreHHBIA WU
reTeporeHHblid Katanu3. [IpuMepsl KaTaJuTHYECKHMX IIPOLIECCOB B TEXHUKE M B JKMBBIX OpraHusmMax. POepMeHTHl Kak
OMOJIOrMYECKHUE KaTaIu3aTOPBI.

OO6paTtumseiepeackuu Xumuueckoe paBHosecue. [Ipunuun Jle Illarense. Koncranra paBHoBecusi. PaBHoBecue B
pactBopax. Koncrantel nuccounanuu. Pacuer pH pacTBOpOB CUIBHBIX KUCIOT U 1IeN04el. [Ipouszgedenue pacmeopumocmu.
PanakTuBHOCTHUMETAaJ o0 B. [IoHATHE O CTaHIAPTHOM 3JIEKTPOJIHOM ITOTEHIHUAJE U SJIEKTPOABMKYIIEH CUJIE PEAKLUU.
XVMMHYECKHE UCTOYHUKH TOKA: TaJIbBAHUYECKUE AJIEMEHTHI, aKKyMYJSITOPbl U TOIUIMBHBIE 3JIEMEHTHI. DJIEKTPOJIU3 PaCIIaBOB
U BOJHBIX PACTBOPOB 3JEKTPOJIUTOB. 3aKoHbl 3nekmponusa. JlemoHcTpammu. 1. DK30TepMHUECKHE M 3HJIOTEPMHUYECKHE
XUMHAYECKUE peakunu. 2. TernoBble SIBIEHUSA NPU PACTBOPEHUM CEPHOM KHUCIIOTHI U aMMHMA4YHOW CEIUTpPBL. 3. 3aBUCHUMOCTh
CKOPOCTH PpEaKUMyh OT NPUPOAbl BELIECTB Ha MNpPUMEpPE B3aUMOJCHCTBUS PACTBOPOB Pa3IUYHBIX KHUCJIOT OJIMHAKOBOU
KOHLIEHTpAllMu C OJIMHAKOBBIMU KyCOUKamu (IpaHyjaMH) IMHKA U OJAMHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB (MarHus, LIMHKA,
’KeJe3a) C pacCTBOPOM COJISTHOM KUCHOTHI. 4. B3auMopeiicTBue pacTBOPOB CEPHOM KHUCIIOTHI C PACTBOPAMH THOCYJIb(aTa HATpUs
pa3IMYHON KOHLIEHTPALUX U TEMITEpaTyphl. 5. PazinoxkeHnne nepokcuaa BoI0poaa ¢ IOMOLIBI0 HEOPTaHUYECKUX KaTaIn3aTOPOB U
MPUPOJIHBIX OOBEKTOB, COACPKAIINUX KaTallazy

JlabopaTropHbie onbIThl. DaKTOPHI, BIMAIONIME HA B3aUMOJCHCTBHE METaUla C pacTBOpamMu KHACIOT. CMeneHue XUMHYECKOTO
paBHOBECHS IIPU YBEJIMUYEHUN KOHILIEHTPALMU PEATEHTOB U MPOIYKTOB.26. KaranmuTuyeckoe pas3noxkeHue NeEpOKCUIa BOJOpoaAa
IpakTnueckas padora Nel2. CKopocTh XMMUYECKOW PEAKIIHH.

IpakTnueckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTtpoabnas padora Ne3. TeopeTnueckre OCHOBBI XUMHUH.

Tema 5. XumMuveckas TexHoaorus (74)



OCHOBHBENPUHIUUNBIXUMUUYECKOUTEXHONOTUU [IPOU3BOACTBOCEPHOMNKHUCIIOT bl KOHTAKTHBIM
criocobom. Xumusm mpoiiecca. Coipbe JJ1sl IPOU3BOJICTBA CEp-

HOU KUCIIOTBI. TeXHONIOrnuecKas: CxeMa Imporecca, MpouecChl U anmnaparhl.

[lpou3dBoaCcTBOAaMMHU aK a. XuMu3M mpoiiecca. OnpenesieHue ONTUMAIbHBIX YCIOBUM MpoBeeHUs peakiuu. [IpuHiun
HUPKYJSIUA U €r0 peanu3alus B TEXHOJOTHUECKON CXeMeE.



MeTannypru s Uepnas meraiuryprus. JlomeHHbIH Tpoiiecc (ChIpbe, YCTPOMCTBO JOMEHHOM MEeYU, XUMHU3M IpoIlecca).
[Ipou3BOACTBO CTAIM B KUCIOPOJIHOM KOHBEPTEPE U B AJIEKTPOIIEYAX.

OpranuueckuiicuHTe3. Cunmesvl Ha OCHOBE cunme3-2a3d.

[Ipon3BoacTBO MeTaHOa. DKOJIOTHS U TPOoOJieMa OXPaHbl OKPYKAIOIIEH CPEIbl.

3eneHast XUMUs.

JemoncTpamuu. 1. Ceipbe J1sl MPON3BOICTBA CEPHOU KUCIIOTHI. 2. Mojaenb kumsmiero cios. 3.0Kenesnas pyna. 4. O06pasiis
CILIABOB JK€JI€3a.

Tema 6. Xumus B ObITY U HaA ci1y:KOe 001IecTBa

Xumust niud. Kupbl, OeiaKku, yriieBobl, BUTaMUHbI. [luieBbie 100aBKu, WX Kiaccuukanus. 3arpenieHHble U pa3pelieHHbIe
numeBble  q00aBku. JlekapcTtBennble cpenctBa. Kpacku u  murmeHThl. [lpuHIMNBL OKpammBaHus TKaHeW. XuMmus B
ctpoutensctBe. LlemenT, OetoH. CTexno u Kepamuka. TpaJMLIIMOHHBIE M COBPEMEHHBIE KEepaMHUUECKHE MaTepuabl.
CaepxmpoBojsias kepamuka. boiToBas xumusa. OtOenuBaromue CpeacTBa. XUMHs B CEILCKOM X03siicTBe. MHCEKTULUIBI U
nectuimabl. CpeactBa 3amuThl pacteHui. Penemnentsl. OcoO€HHOCTH COBpPEMEHHOW Hayku. MeTooyIoTus Hay4yHOro
uccnenoBanus. [lpogeccus xumuxa. Mamemamuyeckas xumus.

[Touck xumudeckoit uapopmanmu. Paboma c 6azamu OAHHbIX.

JNemouncrpanuu. 1. [Tumessie kpacutenu. 2. Kpamenne tkaneit. 3. OtOenuBanue Tkaneid. 4. Kepamuueckne matepuanisl. 5.
IIBeTHnie ctekna. 6. Komnekmus « ToMIMBO U €ro BUIBI.

JlabopaTopHble onbITHI. 27. 3HAKOMCTBO C MOIOIIMMH CPEJICTBaMH. 3HAKOMCTBO ¢ oTOenuBaromuMu cpeactBamu. 28. Kiewn.
29. 3HaKOMCTBO C MUHEPATBHBIMU yIOOPEHUSIMU U U3yUEHHE UX CBOMCTB.

Konrpoabnas pabora Ne 4. MtoroBast KOHTposbHas padora.



Y4eOHO-TeMaTHYECKUI IJIAH
10 kaacc (3 g B Hegenro, Bcero 102 4, u3 Hux 3 4—pe3epBHOE BpeMs)



Howme
p Konuuecme | npaxmuueck KOHmMpObHble
Templ |1EM@ 0 uacoe ue pabomul
padomul
[ToBTOpEHUE U yIiTY
1 | GneHue 3HaHUU 18 1 1
OCHOBHBIE TTOHATHS
2 OpraHNYECKON XHUMHH 13 ) )
Y T11eB010pOIbI 25 2 1
4 Kucnoponconepxamue 19 5 1
OpraHu4ecKue
COCIMHECHHUSI
5 A3oT- 1 5 1
cepocoeprKalme
COCTMHEHHSI
buonornyecku akTUBHbBIC
6 BEIIIECTBA 11 ) 1
7 BricokomMonekynsipHbie 3 2 i
COCIMHECHHUS
Pe3epBHOE Bpemsi 3 - -
UTO 102 11 4
0O:
YueOHO-TeMaTHYeCKUil
mian 11 kiaace (3 94 B Heeno,
Bcero 102 v)
B mom
Home Koauuecme Lucne
Tem
p 4 0 uacoe
f— npaKmuyeck KOHmMpObHble
bl ue padomuwl
padomul
1 Hemertayibl 31 3} 1
2 MeTaJuibl 30 6 1




Crtpoenue
3 aToma. 8
XuMnueckas
CBSI3b

OcHOBHBIE
3aKOHOMEPHOCTH
4 NPOTEeKAHUS 17 2 1
XMMHYECKHX
peakumi

XumMuueckas
TEXHOJIOTUSA

Xumus B ObITY U
6 Ha cJay:xkoe 6 ) 1
o01ecTBa
(11)

HUTOI'O: 10 13 4

Ilinanupyemble pe3yibTaThbl H3Y4YeHHs Kypca XUMMUA:
JTuunocmmuwie pesynomamoi:
¢ B LIEHHOCTHO-OPUEHTAIIMOHHON c(epe — UYyBCTBO T'OPJAOCTH 32 POCCHUICKYI0O XMMHYECKYIO0 HAyKY, TYMaHU3M,
OTHOLIEHUE K TPYHy, LEJICyCTPEMIICHHOCT;
e B TPYAOBOH c(hepe — roTOBHOCTh K OCO3HAHHOMY BbIOOPY AasibHEIIeH 00pa3oBaTeIbHON U Mpo(dhecCuOHATBHOM
TPacKTOPHH;
o B IO3HAaBaTEIbHOM (KOTHUTUBHOM, MHTEIUIEKTYalIbHOW) chepe — yMeHHe ynpaBisiTh CBOEH MO3HABATEIbHON
JESTEIIBHOCTBIO.

Memanpedmemnvimu pe3yivmamamu OCBOCHUS BBIITYCKHUKAMU CTAPIICH IIKOJIbI POrPaMMBbI 10 XUMUU SIBJISIFOTCS:
e HCIIOJIb30BAHWE YMEHHMI M HABBIKOB PA3JIMYHBIX BUIOB MO3HABATEIBHON NESATEIBHOCTH, MPUMEHEHUHA OCHOBHBIX
METOJIOB MO3HAHUS (CUCTEMHO-UH(OPMAIIMOHHBINA aHAJIU3, MOJICIUPOBAHKE) JIJISI U3YUCHHS PA3TUYHBIX CTOPOH
OKPYKaroIIEH NECHCTBUTEIBLHOCTH;
e HCIIOJIb30BAHME OCHOBHBIX MHTEIEKTYAJIbHBIX ONEpALIMil:
o (dopMyIUpOBaHHE TUIOTE3, AHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIIEHNe, CHCTeMaTH3allMs, BBISBIICHUE TPUYUHHO-



CJICZICTBEHHBIX CBSI3CH, TOUCK aHAJIOTOB;
¢ YMEHHUE FCHEPUPOBATh UJCH U ONPEACIATH CPEICTBA, HEOOXOAUMBIC I UX PeaTU3alIlHH;
o YMCHHE ONPEICIIATH IEH U 3a7a91 ACSITSILHOCTH, BRIOUPATh CPEJICTBA peaTi3alliy eI | IPUMEHSTh X Ha
MIPAKTHKE;
¢ WCIOJIB30BAHUE PA3IMYHBIX HCTOYHHKOB JJIs TIOJIYYCHUS XUMUYECKON HH(DOpMAIK, TOHUMaHKE 3aBUCUMOCTH
cojiepaHus U POPMBI MPEICTaBICHUS HHOOPMAITUH OT LIeJIel KOMMYHHUKAIMH U aJipecara.
B oOnactu npeomemmusix pesynvmamoB w3ydeHHE XHMUW TPEAOCTABISICT YYCHHKY BO3MOXKHOCTh HA CTYIIEHU CPEIHETrO
(mosHOTO) O0IIEro 00pa30BaHMsI HAYYUTHCSH:

3HATH/MIOHUMATH
. POIb XUumMuu 6 ecmecmeo3HaHuu, €€ CBS3b C JAPYTMMH €CTECTBECHHBIMM HAyKaMH, 3HAYEHHE B JKU3HU COBPEMEHHOIO
00I11eCTBa;

e  GaiICHeUWIue XUMUYeCKue NOHAMUA. BEIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIA, Macca aTOMOB M MOJIEKYJI, HOH,
panuKai, auloTPONus, HYKIWABI W H30TOIBI, aTOMHBbIC S-, P-, O-opOuTamu, XUMHUYECKas CBS3b, DJICKTPOOTPULIATEIHLHOCTD,
BaJICHTHOCTh, CTENIEHb OKUCJICHUS, THOpUIU3AIKs OpOUTaseii, MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, MOJb, MOJISIpHAs Macca,
MOJISIpHBIN 00BEM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI, KOMIUIEKCHBIE COSTUHEHUS, TUCTIEPCHBIC CUCTEMBI,
VWCTUHHBIEC PACTBOPBIL, JICKTPOJIUTUYECKAS TUCCOLUALUS, KUCIIOTHO-OCHOBHBIE PEAKLIUU



B BOJIHBIX pPAacTBOpax, TMJPOJIU3, OKUCICHHUE W BOCCTAHOBJIIEHUE, BJIEKTPOJIU3, CKOPOCTh XHMHUYECKOW PpEeaKIuu, MEXaHU3M
peakiMM, KaTaiau3, TEIIoBOM 3PGEKT peakiuu, SHTAJIbIUS, TEIIoTa 00pa30BaHUsA, SHTPOIHMS, XMUMHYECKOE pPaBHOBECHE,
KOHCTaHTa PABHOBECHS, YIJIEPOAHBIA CKeNeT, (YHKIMOHAIbHAs Tpylma, TOMOJOTUSA, CTPYKTypHass U MPOCTpPaHCTBEHHAas
U30MEpUSs, MHIYKTUBHBIA U Me30MEPHBINA 3PHEeKThI, AMeKTpoduil, HyKIeohnI, OCHOBHbIE TUIIBI PEaKlUUid B HEOPTraHUYECKOU U
OpraHUYeCKON XUMUU;

L OCHOBHbBIC 3AKOHbI XUMUU . 3AKOH COXpaHCHHA MacCChl BCIIICCTB, HCpHOIII/IIIeCKI/Iﬁ 3aKOH, 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH
ABOI‘&IIpO, 3aKOH Fecca, 3aKOH IICfICTBYI-OHlHX MaCC B KHHCTHUKC U TCPMOJINHAMHUKC,

U OCHOBHblEe meopuu xumuu. CTpOCHU aToMa, XUMHYECKOU CBiA3U, SHeKTpOJIHTPI‘-ICCKOﬁ Jucconuanynu, KHUCJIOoT U OCHOBaHI/Iﬁ,
CTPOCHUS OPraHUICCKUX COCI[I/IHCHI/Iﬁ (BKJ'HO‘IaH CTCpCOXI/IMI/IIO), XUMHUUYCCKYIO KWHCTUKY U XUMHUUYCCKYIO TCPMOANHAMUKY

e  Klaccugukauuro u HOMEHKIamypy HEOPraHMYECKUX U OPraHUYECKUX COCANHEHUI;
e NPUPOOHbBIE UCMOYHUKU YTIIEBOJOPOIOB U CIIOCOOBI MX NEPEPaAOOTKH;

. eeuecmea u Mamepuaibl, WUPOKO UCHOJIb3yemMble 8 RPAKMUKe. OCHOBHBIC METAIIJIbI M CILIaBbI, TpaduT, KBapIl, CTEKIIO,
IIEMEHT, MUHEpaJIbHbIC YI00pEeHHS, MUHEPAJIbHBIC M OpTaHUYeCKUEe KUCIIOTHI, eI, aMMHAK, YTJIEBOIOPOIbI, (PEHOJI, aHWIIHH,
METaHOJI, 3TAHOJI, ATHJICHTJIUKOJIb, TIUIEPHH, (OpMaIbIACT I, alleTallbJICTH I, alleTOH, TJIFOKO3a, caxapo3a, KpaxMall, KJIeTJyaTKa,
AMUHOKUCJIOTHI, OCJIKH, NCKYCCTBEHHBIC BOJIOKHA, KAYUYKH, TJIACTMACCHI, JKUPBI, MbLJIa U MOIOILIUE CPEJICTBA;

yMeTh
e  Ha3vleamp V3yUYCHHBIE BEIIECTBA M0 TPUBHAIIBHON» U MEXAYHAPOIHON HOMEHKIIATypaM;

e onpedenams. BAJCHTHOCTb W CTENEHb OKHUCJIEHUS XWMHYECKHUX OJJIEMEHTOB, 3apsA] HOHA, TUIl XUMHYECKOU CBS3H,
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, TUIl KPUCTAJIMYECKON PELIETKU, XapaKTep Cpelbl B BOAHBIX PACTBOPAX, OKUCIUTEIb U
BOCCTAHOBUTENb, HAMPABICHUE CMEUICHUS PABHOBECUS TMOJ BIUSHUEM pPa3IUYHBIX (AKTOPOB, HM30MEPHI U TOMOJIOTH,
IIPUHAJIEKHOCTD BEILIECTB K Pa3JIMYHBIM KJIACCAM OPraHUYECKUX COCAMHEHUM, XapaKTep B3aWMMHOIO BJIUSHUSA aTOMOB B
MOJIEKYJIaX, TUIbl PEAKI[U/ B HEOPTaHUYECKON U OPraHUYECKON XUMUU;

e Xxapaxkmepuszoeams. S- , P- U d-3IeMEHTHI MO WX IOJOXKCHHIO B mepuommyeckoit cucreme JI.M.Mennaeneesa; oOiue
XMMHUYECKUE CBOMCTBA METAUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKHUX COECAMHEHHUH; CTPOCHUE M CBOMCTBA
OpTraHUYECKUX COCAMHEHUN (YIJIEBOJOPOJOB, CIHUPTOB, (DEHOJIOB, adbJETHUIOB U KETOHOB, KapOOHOBBIX KHUCIOT, aMHUHOB,
aMUHOKHCJIOT U YTJIEBOJIOB);

e 00BACHAmMD. 3aBUCUMOCTbH CBOMCTB XUMUYECKOTO 3JIEMEHTAa U 00pa30BaHHBIX UM BEIIECTB OT MOJOKEHUS B IEPHUOINUECKOMN
cucreme [[.J1. MenneneeBa; 3aBUCMMOCTb CBOICTB HEOPTaHUYECKUX BEIIECTB OT UX COCTaBa M CTPOCHMS; MPUPOIY U CIOCOOBI
o0pa3oBaHMsl XUMHUYECKOW CBS3H; 3aBUCHUMOCTh CKOPOCTH XHMHUYECKON pEaKklIHUHh OT DPA3IMYHBIX (PaKTOPOB, PEaKIMOHHOMN
CIIOCOOHOCTH OPraHUYECKUX COETMHEHUI OT CTPOEHUS UX MOJIEKYJ;



*  GBLINOJIHAMb XUMUYECKUI IKCHEPpUMEHm II0. PACIO3HABAHMIO BAXKHEHINUX HEOPraHMYECKUX M OPraHUYECKUX BELICCTB;
ITOJTYYEHHUIO KOHKPETHBIX BEIIECTB, OTHOCSIINXCS K N3yYEHHBIM KJIACCaM COCINHEHUM;

e NP0BOOUmMb PACUETHI 10 XUMUUECKUM (POPMYJIaM U ypaBHEHUSIM pEaKLni;

e ocyuwjecmenamp CaMOCTOSATEIBHBIM IMOMCK XHMHYECKOW HWH(OpPMAIMUM C UCHOJIb30BAHUEM pa3JIMYHBIX HCTOYHUKOB
(cTIpaBOYHBIX, HAYYHBIX M HAYyYHO-TIOMYJSPHBIX M3JaHUI, KOMIOBIOTEPHBIX 0a3 MaHHBIX, pecypcoB VMHTepHETa); HCIOIB30BaATH
KOMITBIOTEPHBIE TEXHOJIOTUH JJIs1 00pabOTKH U mepeaadu HHPOPMAIUHN U €€ PEICTABICHUS B Pa3IMUHBIX popMax;



HCI0JIb30BAaTh NPUOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOMH 1esITeIbHOCTU U MOBCEHEBHOM KU3HU JIJISL:

e  TIOHUMAaHWUS TNI00ATBHBIX MPOOJIEM, CTOAIIUX NEPE] UETOBEUECTBOM: IKOJIOTUYECKUX, SHEPTETUUECKUX U ChIPhEBBIX;

e  OOBSCHEHUS XUMUYECKUX SIBJICHUI, MPOUCXOIAIINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

e  DKOJIOTMYECKH rPaMOTHOIO MOBEJCHUS B OKPYXKAIOIIEH Cpeie;

e  OIECHKH BIMSHUSI XUMHUECKOTO 3arp3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPTaHKU3M YEJIOBEKA U JPYTUE KUBbIC OPTaHU3MBbI,
e  0Oe3omacHOi pabOTHI C BEIIECTBAMHU B JJA0OPATOPUM, OBITY U HA ITPOU3BO/ICTBE;

e  ONpEACNICHUS BOBMOKHOCTH NMPOTEKAHUS XUMUYECKHUX MPEBPALLCHUN B Pa3IMYHBIX YCIOBUSIX U OLIEHKU UX MOCIEACTBUM;
e  pacro3HaBaHUS U UJICHTU(DHUKAIIMY BaKHEUIITUX BEIIECTB U MAaTEPUAJIOB;

e  OIICHKH KauecTBa MUTHEBOW BOJIbI M OTJEIBHBIX MUIIEBBIX MPOIAYKTOB;

e  KPUTHYECKOU OIEHKH JOCTOBEPHOCTH XUMUUYECKON HH(MOPMAIINH, TOCTYMAIOMICH U3 pa3INYHBIX HCTOUHUKOB.
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