MHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMMa mo XMMHHU COCTaBieHa Ha ocHoBe [Iporpammbl cpemnero oOrmiero oOpa3oBaHHS MO XHUMHUU
(6azoBBI ypoBeHb) W TporpamMmbl Kypca xumuu ans 10-11 xmaccoB o0meoOpa3oBaTeNbHBIX yupexaeHuil (0a3oBbIi
ypoBensb) O.C.I'abpuernsHa.

Pabouas mporpamma mpeaHazHaueHa Ayl u3ydeHus xumud B 10-11 xiraccax cpemHeit 00mmeo0pa3oBaTebHOM MIKOJIBI
o yue6Hukam O.C.I'abpuensa:

Xumus. 10 xmacc. bazoBwiid ypoBeHb: yueO. it o0meoOpasoBatenbHbix yupexaenuit / O.C.I'abpuensH. — 2-e u3n.,
crepeotuil. — M.: JIpoda, 2018.

Xumus 11 knacc. ba3oseiit ypoenb: yuebnuk / O.C. I'abpuensH. — 5-e uzn., crepeorut. — M.: poda, 2018.

VY4aeOHUKH cooTBeTCTBYIOT DemepalbHOMY TOCYIapCTBEHHOMY 00pa30BaTEeIbHOMY CTaHIAPTY CPEIHETO (IIOJHOTO)
o0miero o6pa3oBaHus U pealn3yIOT aBTOpcKyto porpammy O.C. ['abpuensHa.

Onucanue MecTa y4eOHOro npeamera « XumMus» B yueOHOM IJ1aHe

B cootBerctBun ¢ TpeboBaHusMH DenepasbHOTO TOCYIAPCTBEHHOTO O0pPa30BATENBFHOTO CTAaHAAPTAa OCHOBHOTO
o0miero oopa3oBaHus MpeaMeT «XuMus» nzydaetcs ¢ 10 mo 11 kiacc:

Xumus. 10 knace. 704., 24. B HEEITIO

Xumusg. 11 ximacc. 68 4., 24. B HeACIIO

Jlns peaymzanuu paboyeit mporpamMmMbl B yueOHOM tuiaHe MBOVY «Jlstimosckas COILL» BeigeneHo 4 9 (Bcero Ha
nepuoj ooyuenus) no 2 gaca B Hepemo ¢ 10 o 11 knacc, Bcero B rox 138 4. Yuebnslii rog B 10- 11 kmacce paccuntas Ha
35 menmens — 10 ximace, 34 menenu — 11 xiacc.

[To romoBomy kaneHmapaomy rpapuxy MBOVY «/latmoBckas COLI» wa 2021 - 2022 yueOnbrit ron mis 10 kmacca
npeaycMOTpeHo 34 ydeOHBIX HeAenH, Mo y4eOHoMy miaHy mkoubl Ha 2021 - 2022 y4eOHBIA Toll HAa H3YYCHHE XUMHU
OTBOJUTCS B MHBApPHATUBHOW 4YacTw | 4 B HEJCNIO M B BapUATHBHOH 4YacTW — | 4. B HEAENIO, CIIEOBATEIbHO, pabodas
IporpaMmMa J0JDKHA OBITH CIDIAHUPOBaHA HA 68 U B rof.  JlOMONHUTENbHBI Yac HampaBlieH Ha Oosiee yriryOieHHOe
W3y4YCHHE HEKOTOPHIX TeM, BEIPAOOTKY YMCHHH ONPEOENsATh KIaCcChl OPraHMISCKUX COCITUHEHHUH, COCTABIITh CTPYKTYPHBIC
(dhopMyTnBl OpPraHMYECKUX COEAWHEHWH, Ha3blBaTh WX, YMEHHH B COCTaBJICHWU YypPaBHEHHH XUMHUYECKUX pEaKluH,
XapaKTEePU3YIONIUX XMMUYECKHE CBOWCTBA OPraHUYECKHX COCIUHEHUH, METOJOB M MPHUHIIMIIOB pelieHus 3aaay. JlaHHble
yYMEHUS He0OXOAUMBI 00YJaIOMUMCSI U YCIIEITHOTO MPOX0XKICHNS TOCYIapPCTBCHHOW UTOTOBOM aTTECTAIlMX O XHMHUH.
DTH yMEHUS SBISIOTCS OCHOBHBIM IMOKA3aTeNsiM TBOPUYECKOTO YCBOEHUs Npeamera. KpoMe Toro, pemieHue 3a1ad U yMEHUs
COCTABIIITh YPaBHEHUS XMMUYECKUX PEAKIMHA MPH M3YYCHHH TEOPHH IIO3BOJLIET JIydIle pa3oOpaThcs B HEH M YCBOHUTH
HauboJIee CIIOKHBIC BOMPOCHL.

Ils1anupyembie pe3yabTAThI OCBOCHUSA Y4eOHOr0 npeaMeTa « XuMMsh)

3a KypC cpeaHero ooumero oopa3oBaHusi
Juunocmmusle pe3yiomamot 06y4enus
OOy4eHne XMMHUH B CpeJiHeH IIKojie Ha 0a30BOM ypOBHE I10 IAHHOMY KypCY CHOCOOCTBYET NOCTHXKEHHIO 00YUYaroUIHMMHCS
CIIETYIOIINX JIMYHOCTHBIX PE3yJIbTaTOB!

1. d9yBCTBa rOpIOCTH 32 POCCHICKYIO XHMHIUYECKYIO HAyKy M OCO3HAHHE POCCHUCKOW IPakIaHCKOW HACHTHYHOCTH —
B IIEHHOCTHO-OPHEHTAIIMOHHOIT cdepe;

2. 0CO3HaBaTh HEOOXOIMMOCTh CBOEH IIO3HABATENbHOW JESITEJFHOCTH M YMEHHE YIPABIATh €10, TOTOBHOCTb U
CHOCOOHOCTP K €aMOOOpa30BaHUIO Ha MPOTSHKCHUH BCeH JKM3HW; ITOHWMAaHWE BaXHOCTH HETPEPHIBHOTO
o0pa3oBaHus Kak (akTopy yCHeIHOH Mpo(decCHOHANBHOI 1 OOIIECTBEHHON JeATeIbHOCTH; — B NO3HABATEIbHOMN
(KOTHUTHBHOM, HHTEIUIEKTyaJIbHON) cepe;

3. TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEMINel 00pa3oBaTebHON TpaeKTOpuu WU cepbl IpoPecCHOHATHHON
IeATeTbHOCTH — B TPYJOBOH cdepe;

4. HempusATHE BPEOHBIX NPUBBIYCK (KypeHHMs, YIOTPEOJIICHHMS AaJKOrolsd W HApKOTHKOB) HAa OCHOBE 3HAHWH O
TOKCHYECKOM M HapKOTHYECKOM JEHCTBUH BemlecTB — B cdepe 3mopoBbecOepeskeHHss u Oe30macHoro odpasa
KH3HU;

5. ¢opmupoBaHHe IETOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3sBHTHsS XUMHH Kak
HayKd W OOIICCTBCHHOW TMPAaKTHUKH, a TaKXe COIHAIGHOMY, KYJIBTYPHOMY, SI3BIKOBOMY W IYXOBHOMY
MHOT000pa3HI0 COBPEMEHHOTO MUPA;

6. ¢opMupoBaHHE OTBETCTBEHHOI'O OTHOIIGHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH K CaMOpPa3BUTHIO W
caM000pa30BaHHIO HA OCHOBE MOTHBAITUY K OOYUEHUIO M TO3HAHUIO, BEIOOPY Oyymiei mpodeccum;

7. ¢opMupoBaHHE KOMMYHHKAaTHBHOH KOMIICTEHTHOCTH B 0Opa3oBaTENLHOH, OOIIECTBEHHO IOJIE3HOH, ydeOHO-
HCCIIe0BATENCKOH, TBOPUECKON M IPYTHX BUAAX AESTENEHOCTH;

8. ¢dopmupoBaHHE IICHHOCTH 3I0pOBOTO M 0€30mMacHOr0 00pa3a >KU3HM; YCBOCHHE INPAaBHI HHAWBHIYAIBHOTO H
KOJUIEKTUBHOTO 0€30TIaCHOTO TIOBEICHHS B UPE3BBIUANHEIX CUTYAIHSX, YTPOKAFOIINX KU3HH U 30POBEIO JIIOACH;

9. ¢opmupoBaHue TIO3HaBaTeNbHOW ¥ WH(POPMAIMOHHON KyJNBTYpH, B TOM 4YHCJIE pa3BUTHE HaBBIKOB
CaMOCTOSATEILHOM pa60T1>1 C y‘leGHbIMI/I HOCO6I/I$IMI/I, KHUTaMH, OOCTYNHBIMA HUHCTPYMCHTAMU U TCXHUYCCKHUMH
cpencTBaMy HH()OPMAITMOHHBIX TEXHOIOTHI;

10. dopmupoBaHHE OCHOB HKOJOTHYECKOTO CO3HAHMS Ha OCHOBE NPH3HAHMUS LIEHHOCTH JKM3HHU BO BCEX €€ MPOSIBICHUIX
1 HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHUSI K OKPYKAOIIEH cpere;




11. pa3BuUTHE CIIOCOOHOCTH K PEIICHHIO TBOPYECKHX 3aJiady, YMCHUS HAXOJWTh aJICKBATHBIC CIIOCOOBI TOBEACHUS U

B3aMMOJICHCTBUS C MapTHEpaMH BO BpeMs Y4eOHOW M BHEYUYCOHOHW AESTEIBHOCTH, CIIOCOOHOCTH OILICHUBATh
MpoOJIeMHBIEC CHTYallud M OTMEPATUBHO MPUHUMATh OTBETCTBCHHBIC PCIICHHUS B PA3IMYHBIX MPOJYKTHBHBIX BHAAX
JeSITeTbHOCTH (yueOHasi, TOMCKOBO-UCCIIEIOBATEIbCKAs, TPOSKTHAS, U JIp.).

10 xi1ace
Ilo oxkonuanurw 10 Knacca yuenuk Hayuumcs.

MOHUMATH BOKHEUIINE XUMHUYCCKHE MOHATHS: BEUICCTBO, XUMHUYCCKHU JJIEMECHT, aTOM, MOJEKYJa, XUMHUYCCKAs
CBsI3b, BAJICHTHOCTb, CTEIICHb OKUCIICHHS, YTICPOIHBIA CKENET, (DYHKIIMOHATBHAS TPYIIa, H30MEPHs, TOMOJIOTHS;
OCHOBHBIE TCOpUHN XHUMUH: XHUMHYECKOH CBs3HU, CTPOCHHSA OPraHMYCCKHUX BCIIECTB, BaKHEHIIINE BCIIECTBA H
Marepuaibl: YKCyCHas KHCIOTa, METaH, STHJEH, alleTHIeH, OCH30J, 3TAHOI, JKHMPbI, MbLIA, [IIFOK03a, caxaposa,
Kpaxmali, Kji€T4aTka, 6en1<1/1, NCKYCCTBCHHBIC U CUHTCTUYCCKNC BOJIOKHA, Kay4yKH, IJIaCTMACChI

Ha3bIBATh N3yYCHHBIC BELIECTBA 110 «TPUBHAIBHOID MM MEKAYHAPOJHON HOMEHKIIATYPE;

OMpCACIIATh: BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHUYCCKUX JJIEMCHTOB, IMPUHAJJIC)KHOCTL BCHIECTB K
Pa3IMYHBIM KJIACCAM HEOPTaHHUYECKHUX COCIMHCHHUIA;

XapaKTepH30BaTh: 3aBUCHMOCTh CBOWCTB BEHIECTB OT MX COCTaBa W CTPOCHHS, MPUPOLY XUMUYECKON CBS3H,
3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEAKIIUK U TIOJIOKEHHS XAMUIECKOTO PABHOBECHSI OT Pa3IHMYHBIX (HaKTOPOB;
BBITIOJIHATH XUMHUYECKHUI SKCIIEPUMEHT 110 PACHO3HABAHUIO B)KHEHIIINX OPraHHYECKUX BELIECTB;

MPOBOJIUTh CAMOCTOSTEIBHBIA MOUCK XMMHYECKOW HH(POPMALUH C HCIOIb30BAHUEM PA3IUYHBIX HCTOYHHKOB
(Hay4HO-TIOMYJISIPHBIX W3IaHHMH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHEeTa);

HCIOJIB30BATh KOMIIBIOTEPHBIC TCEXHOJIOTUU JIA O6pa6OTKI/I n nepeaavdun XHUMHUYECKOMH HH(bOpMaHHH n c€e
MIPEICTABJICHHS B PA3INIHBIX (opMax.

COCTABIIAAITh CTPYKTYPHBIC (OPMYIBl OPraHMYECKUX BEIIECTB H3YYCHHBIX KJIACCOB, PACIO3HATH H30MEPHI IO
CTPYKTYpHBIM  (hOpMyJiaM, ypaBHEHHUS XHMHYCCKUX pEaKIHid, MTONTBEPIKIAIONIMX CBOWCTBA H3YYCHHBIX
OpPTaHWYECKHX BEIECTB, X [CHETUYECKYIO CBsI3b, BAYKHEHIIIME CIIOCOOBI TOTyYCHHS;

O6’I)$[CH$ITI) CBOMCTBaA BCHICCTB HA OCHOBE NX XUMUYCCKOTO CTPOCHUS.

pa3bsCHATh Ha OpUMEpax MPUYMHBI MHOrOOOpa3usi OPraHMYECKHX BEIIECTB, B3aUMOCBS3b OPraHHYECKUX H
HEOPraHWYECKUX COCJMHCHHWH, MPHYMHHO - CJICACTBEHHYIO 3aBHCHMOCTh MEXKAy COCTaBOM, CTPOCHHEM,
CBOWCTBaMH H PAKTHYCCKUM HCIIOJIb30BAaHUEM BEIICCTB.

BBIMOJIHATh MPOCTEUINNE OMBITBI C OPraHHYECKUMHU BEIECTBAMH, PACIO3HATh COCAMHECHUS W IOJUMEpHBIC
MaTepHuabl M0 U3BECTHBIM MTPU3HAKAM.

MIPOBOJMTE PacyeThl MO0 XUMHUYECKUM (popMysIaM M ypaBHEHUSM C y4acTHEM OPTaHHUYECKHX BEIIECTB.
MCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS M YMEHUs B MPAKTHYECKON IEATSIBHOCTH M IMOBCEJAHEBHOW KHM3HH JJIS:
OOBSICHEHHsT XMMHYECKUX SIBJICHHH, HPOUCXOASAIIMX B MPHPOAE, ObITY W HA MHPOU3BOJCTBE; OMPEICICHUS
BO3MOXKHOCTH MPOTEKAHMUS XUMUYECKUX IPEBPALICHUI B Pa3IMYHBIX YCIOBHSAX U OICHKH MX ITOCIIEICTBHI;
9KOJIOTHYECKH FPaMOTHOT'O MOBEICHHUSI B OKPYKAOLIEH Cpejie;

OIICHKU BIUSHHSA XHMHYCCKOTO 3arpsi3HCHUS OKPYKAIOIIeH cpensl Ha OpraHM3M YeJIOBEKa W JPYTHE KHUBEHIC
OpTraHU3MbI

0e301acHOro OOpalIeHUs C TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMH, JJA00PATOPHEIM 000pYIOBAHHEM;
MPUTOTOBJICHHS] PACTBOPOB 33IaHHOW KOHIIEHTPALMHU B OBITY M Ha TIPOU3BOCTBE;

KPUTHUYECKOW OIEHKH JOCTOBEPHOCTH XUMHIESCKON HH(POPMAIIHH, TOCTYMAIOIIEH U3 pa3HBIX HCTOUYHHKOB.

Ilo oxkonuanuro 10 Knacca yueHuk nojiyuum 603MOHCHOCHb HAYUUMbCA:

— WITIOCMPUPOBAMb HA NPUMEPAX CIAHOGIEHUE U D8OTIIOYUI) OPSAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCTHOPUYECKUX
2manax ee passumusi;

— UCNOABL306AMb MEMOObl HAYYHO2O NO3HAHUA NPU GbINOJIHEHUU HPOEKMO08 U YYeOHO-UCCIe008AMENLCKUX 3A0ay NO
UBYUEHUIO CBOUCME, CNOCOD08 NOTYUEHUA U PACTIOZHABAHUSL OPSAHUYECKUX 8eUeCmE;

— 00BACHAMb NPUPOOY U CROCOOBL 0OPAZOBAHUSL XUMUUECKOU CE53U. KOBANEHMHOU

(NOAAPHOU, HENONAPHOU), UOHHOU, MEeMALIUYecKol, B000POOHOU — C Yeavio OnpedeneHus XUMUYECKOlU aKmueHOCU
seujecms;

11 kaacc
ITo oxonuanmio 11 k1acca BbIMYCKHUK HA 0230BOM YPOBHE HAYYHUTCS:

packpeIBaTh Ha IpUMeEpax poJib XUMUHU B (POPMHUPOBAHIM COBPEMCHHON HayUHOM KapTHHBI MUpa U B IPAKTUIECKOM
JICATEILHOCTH YEI0BEKa;

JEMOHCTPUPOBATH HA IIPIMEPAX B3aUMOCBSI3b MEXKITy XUMHEH U IPYTHMH €CTECTBEHHBIMU HAyKaMU;

pacKpbIBaTh Ha IpUMeEpax MOJNOKEHUs TEOPUH XUMUUECKOro cTpoeHust A.M. byTneposa;

nmoHUMaTh (¢usnveckuii cMmbicn [lepuommveckoro 3akoHa J[.U. MenzgeneeBa W Ha €ro OCHOBE OOBICHATH
3aBUCHMOCTh CBOMCTB XMMHUYECKHX 3JIEMEHTOB M OOpPa30BAHHBIX HMMH BEIIECCTB OT 3JIEKTPOHHOTO CTPOCHHUS
aTOMOB;

00BSICHATH IPUYMHBI MHOTO0OPAa3Hs BEIIECTB HA OCHOBE OOIIHX MPECTABICHUH 00 X COCTaBE U CTPOCHUH;
NPUMEHATh TpPaBWIA CHCTEMATHUECKOH MEXKIYHAPOIHON HOMEHKIATYpPHl KaK CpENCTBAa pa3ldueHHus W
UACHTH(UKAIINN BEIIECTB II0 HX COCTaBY H CTPOCHHIO;



®  COCTaBJIATHL MOJICKYJSPHBIE M CTPYKTYypHBbIC (DOPMYJIBI OpPraHHYECKHUX BEIIECTB KaK HOCHTENCH HHGPOpMAIMH O
CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX M MPUHAICKHOCTH K ONPEICIICHHOMY KJIACCy COSIMHEHUH;

e  XapaKTepU30BaTh OPraHWYECKHE BEIICCTBA IO COCTaBy, CTPOCHUIO W CBONCTBAM, YCTaHABIMBATH MPUYHHHO-
CJICJICTBCHHBIC CBS3M MKy JJAHHBIMH XapaKTEPUCTHKAMK BEIICCTBA;

e  TIPUBOJIUTH MPUMEPHl XUMUUECKUX PEAKIHiA, pACKPBIBAIOIINX XapaKTepPHbIE CBOMCTBA THIMUYHBIX MpPEJCTaBUTENCH
KJIACCOB OPTaHUYECKHX BEIECTB C LENbI0 X WACHTUDHUKAIIMH U 00BACHEHUS 00J1acTH MPUMEHEHHUS;

e  TIPOTHO3MPOBATH BO3MOKHOCTH MPOTCKAHUS XUMHUECKUX PEaKIMi Ha OCHOBE 3HAHHWU O THUIAX XUMHUECKOU CBA3U
B MOJIEKYJIaX PEAareHTOB U X PEaKIMOHHON CIIOCOOHOCTH;

e  JICIIOJIb30BaTh 3HAHHS O COCTaBE, CTPOCHUH M XUMHUYECKHX CBOHCTBAX BEINECTB JJIsI O€30IaCHOTO NMPUMEHEHUS B
MIPaKTHYECKON JESITEITBHOCTH;

e TIPUBOJIUTH TPUMEPHI MPAKTHYECKOTO HCIOJB30BAHUSA MPOAYKTOB IMEpepadOTKH HEPTH W TPUPOJHOTO Tasa,
BBICOKOMOJICKYJISIPHBIX COSAMHEHUH (MOTMITUIICHA, CHHTETHUECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

®  [POBOJUTH OMBITHI MO PACIIO3HABAHUIO OPTAaHMYECKHUX BEIECTB: TIIMIIEPUHA, YKCYCHON KHCIIOTHI, HETIPEAEIbHBIX
JKUPOB, TIIFOKO3BI, Kpaxmalia, 0EJIKOB — B COCTaBE MUIEBHIX MPOIYKTOB U KOCMETHUECKHUX CPEJICTB;

e RBIANCTh NpaBWIAMH M TIpHeMaMH 0e30MacHOW pabOThl C XHUMHYCCKUMH BEIIECTBAMH W JIA0OPaTOPHBIM
000pyIoBaHHEM;

e  YCTaHABIMBATh 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOW PEAaKIMH W CMCEIICHHS XUMHUYECKOTO paBHOBECHS OT
pa3IMYHBIX (PAKTOPOB C LENBIO ONPEACTICHHUS ONTUMAIIBHBIX YCIOBUH MPOTEKAHUS XUMHYECKHUX MPOIIECCOB;

e  MPUBOJUTH MPHUMEPHI TUAPOJIN3A COJIEH B MOBCEAHEBHOM XKU3HU YEIIOBEKA;

e  TIPUBOJUTH MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakluii B MPUPOE, MPOU3BOACTBEHHBIX MpoIeccax U
KU3HENEATEIIbHOCTH OPTaHU3MOB;

e  TIPUBOJUTH IPUMEPHl XUMHYECKUX PEAKIIMHA, PACKPBIBAIOIINX OONIHE XUMHUECKHE CBOWCTBA MPOCTHIX BEIIECCTB —
METAIIOB U HEMETAJIIIOB;

e  TIPOBOJUTH pPacuyeThl HA HAXOXKJICHHE MOJIEKYISIPHON (hOPMYIIBI YIIIEBOJOPOa TIO MPOAYKTaM CTOpaHHS U TI0 €ro
OTHOCHUTEILHOM INIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISAIINX B €0 COCTAB;

e BIAJETh MpaBHJIAMH O€30MacHOr0 OOpalleHUs ¢ €AKHMMH, TOPIOYUMH U TOKCHYHBIMHU BEIECTBAMH, CPEICTBAMU
OBITOBOM XHMMUH,

®  OCYHIECTBIISITHh MOWCK XUMUYECKOW WH(GOpMANUW 1O Ha3BaHWSM, HACHTU(UKATOpPAM, CTPYKTYPHBIM (opmynam
BCIIIECTB;

e  KPHUTHYECKH OIICHUBATH ¥ HHTEPIIPETUPOBATH XUMHUECKYIO HH()OPMAIINIO, COACPKAIIYIOCS B COOOIICHUX CPE/ICTB
MaccoBoil WH(popManmu, pecypcax HMHTepHeTa, HaAyYHO-TIONMYJSPHBIX CTAThsIX C TOYKH 3pPEHUS E€CTECTBEHHO-
Hay4YHOH KOPPEKTHOCTHU B LIEJISAX BBISBICHUS OLIMOOYHBIX CYKICHUNA U (OPMHUPOBAHUS COOCTBEHHOW TO3UIINY;

e TIPEACTaBSATH IYTH pEIICHUS DIOOATBHBIX MPOOJEM, CTOSANIMX IEpPe]l YEeTOBEYSCTBOM: 3KOJOTHUCCKHUX,
SHEPTeTUYECCKUX, CHIPhEBBIX, U POJIb XHMHUH B PEIICHUH STHX TPOOIEM.

ITo oxonuanuio 11 ki1acca BbIMYCKHUK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYUYHTHCS:

®  ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOBLEHUe U IBOTIOYUIO OPSAHUYECKOU XUMUU KAK HAYKU HA PA3TUYHBIX
UCTNOPUYECKUX DMANAX ee PA36UMUSL,

®  UCNOAL308AMb MEMOObl HAYYHO20 NO3HAHUSL NPU BLINOIHEHUU NPOEKMO8 U YHeOHO-UCCAEe008AMENbCKUX 3a0ay NO
UBYUEHUIO CBOUCME, CNOCOD08 NOTYUEHUA U PACTIOZHABAHUS OPSAHUYECKUX 8EUeCmE;

®  00vACHAMb HPUPOOY U CNOCOOBL 0OPAZOBAHUAL XUMUYECKOU C8A3U. KOBATIEHMHOU (NOJIAPHOU, HENOAPHOU), UOHHOU,
MemanIuiecko, 6000POOHOU — C Yelblo onpedeseHUs XUMUYECKOU aKMUBHOCMU 8euecms;

®  YCMAHABIUBAMb  2CHEMUYECKYIO  C83b MENCOY KIACCAMU — OP2AHUYECKUX Geujecms Oasi  0O0CHOBAHUSL
NPUHYURUATILHOU 803MONCHOCHIU NOLYYEHUS. OP2AHUYECKUX COCOUHEHUT 3A0aHH020 COCMABA U CIMPOCHUSL;

®  YCIMAHABIUBAMb G3AUMOCEA3U MedCcOy pakmamu u meopueil, NPULUHOU U CIe0CmeUeM Npu aHAIu3e NPooIeMHbIX
cumyayuii u 060CHOBAHUU NPUHUMACMBIX PEUUEHUTI HA OCHO8E XUMUYECKUX 3HAHUILL.

Conep:xanue nporpamMmbl
Xumus 10 kaace
(70 yacoB, 2 yaca B HeJeJ10)

BBeaenne

Metonbl Hay4yHoro mo3HaHUs. HaOmionenwe, mpeamonoxeHue, rumnore3a. [lowck 3akoHOMepHOCTel. HaydHbrit
3KcriepuMeHT. BriBos.

Jlemoncmpayuu. BuneopparMeHThI, CIAiIBI ¢ H300paKCHUIMH XUMUYIECKOH Ta00paTOPUH, TPOBENCHHS XUMIIECKOTO
JKCIIEpUMEHTA.

Tema 1. Teopusi cTpoeHHs1 OPraHMYeCKUX COeTHHEHU I

[Ipeamer oprannyeckoit xmmun. CpaBHEHHE OPraHWYECKUX COEOUHEHHH C Heopranmdeckumu. [IpupoaHbie,
HCKYCCTBEHHBIE U CUHTETHUUYECKHE COETMHEHHA. MeCTO U 3HaY€HHE OPraHU4EeCKOW XMMHH B CHCTEME €CTECTBEHHBIX HayK.
BanenTtHocTb.

XVMHYECKOE CTPOCHHE KaK MOPSAJOK COEOUHEHHS aTOMOB B MOJIEKYJE€ COTJIACHO HMX BajleHTHOCTH. OCHOBHBIE
MIOJIO’KEHUS TEOPUU XHUMHUYECKOTI0 CTPOCHHUS OPraHUYeCcKUX coeuHeHui. [IoHsITHe 0 roMOJIOTHU ¥ TOMOJIOTrax, H30MEPUH U
n3oMepax. XuMudeckue (popMynbl M MOJETM MOJEKYN B OPTaHMYECKOH XUMHUHU. YTIEPOAHBIH CKEIeT OpraHHYecKOi
MoJiekyJibl. KpaTHOCTh XUMHUYeCcKOH CBSA3U. 3aBUCUMOCTb CBOMCTB BEILIECTB OT XMMHYECKOI'O CTPOEHUS MojieKys. 3omepus



n m3oMepbl. [loHATHE O (QYHKOMOHATBHOW rpymnme. [IpUHIMIBI KIACCU(HKAIMA OPTraHWYECKUX COCIMHEHHIM.
Cucrtematuyeckast MEXIyHapOJHAs HOMEHKJIATypa ¥ MPUHLHUITEI 00pa30BaHUs Ha3BaHUM OPraHUYECKUX COSAMHEHU.

Lemoncmpayuu. Mojenu MOJNEKyJ FOMOJIOTOB X U30MEPOB OPraHUYECKUX COEAUHEHUI.

Tema 2. Yr/1eBOI0PObI U X NPUPOJIHbIE HCTOYHNUKH

[Mpuponusiii Taz. A m k a H bl. [IpupoaHBIH Ta3 Kak TOIUIMBO. [ OMONOTWYECKUH psili, U30MEPHUS U HOMEHKJIATypa
aIKaHOB. XMMHYECKHE CBOICTBAa alKkaHOB (HAa TpUMEpEe METaHa M 3TaHa): TOPCHME, 3aMCIICHHE, PA3JIOKCHHE U
JCTHIPUPOBAHNE KaK CIIOCOOBI MOTY4EHHs BAKHEHIIINX COCAMHCHUI B OpraHMYeckoM cuHTe3e. [ opeHne MeTaHa Kak OauH
13 OCHOBHBIX HCTOYHHMKOB TEIUIa B IPOMBIIIJIEHHOCTH U ObITy. HaxoxxieHue B mprpoJie ¥ NpuMeHeHne ankaHoB. [lonsaTue o
LUKJIOANKaHaX.

A 11k e H bI1. ['omMonornueckuit psig ankenoB. Homenknarypa. M3omepust yriiepoiHOTO CKelleTa U MOJIOKEHHSI KPaTHON
CBS3M B MOJIEKylne. XWUMHUYECKHE CBOMCTBa (Ha MpHUMepe OTIIICHA): PEaKIUM MPUCOSAWHEHUS (TajloreHHpOBaHUE,
TUIPUPOBAHME, THApaTalus, THAPOTaJOreHUPOBAaHUE) Kak CIOco0 TMoiydeHHs (YHKIHMOHAIBHBIX TMPOU3BOAHBIX
YIJI€BOJOPOJOB, ropeHus. [lonuMmepusanus 3TUIEHAa KaKk OCHOBHOE HAIpaBIECHUE €ro UCHOJb30BaHMA. IlonauaTmiieH kak
KPYIHOTOHHA)KHBIN NPOIYKT XUMUYECKOTO MTPOU3BOACTBA. [IpMeHeHue STHieHa.

AnkxagueHB UHKay4uy K u [loHitue o0 amkagueHax Kak yriieBOAOPOAax C ABYMS JBOMHBIMH CBS3SIMHU.
Xumudeckue cBoiicTBa Oytanuena-1,3 u u3ompeHa: obOecuBeynBaHue OpoMHOW Bozpl. [lonmmMmepusanusi JWBHHWIIA
(Oyramuena-1,3) kak crmoco0 TMONyYeHHS CHHTETHYECKOTO Kaydyka. HaTypalbHbIi W CHHTETHYECKHH KayJIyKH.
Bynkanuzanus kayuyka. Pesuna. [IpumMeHeHue kaydyka U pe3uHbL.

A 1 K ¥ H Bl. AIICTUJIEH, €T0 IONyYeHHE MUPOIU30M METaHAa U KapOUAHBIM cHOCcOOOM. XHMUYECKUE CBONCTBA
alleTHIICHA: TOpeHHe, oOecIBeYMBAaHUEC OpOMHON BOIBI, NMPUCOSAWHECHHE XJIOPOBOAOpOAA W Tuapartamus. llpuMmeHeHne
alleTUJICHAa HA OCHOBE €T0 CBOMCTB.

A p e H bl. beH3ous Kak TpeACTaBUTENs APOMATHUECKHUX YTIIEBOAOPOAOB. CTpoeHHe MOJIEKYy bl OeH3051a. XUMUUECKHUE
CBOWCTBA: PEakIMH 3aMEIICHUs (TAIOTCHHPOBAHKE) KaK CIOCO0 IMOMYYCHHS XMUMHUYECKHUX CPEICTB 3alIUTHl PACTECHUMH,
MPUCOCANHEHNS (THIPUPOBAHNE) KaK JOKA3aTeIbCTBO HETPEISIBFHOTO XapakTepa OeH3ona. Peakims ropenus. [IpuMenenne
OeH3011a.

He ¢ 1 5. CoctaB u nepepaborka Hedtu. Hedrenponykrel. beH3uH u noHsTHEe 06 OKTAaHOBOM YHCIIE.

Jemoncmpayuu. Topenne anerunena. OTHOIIEHHUE 3THIICHA, alleTIICHAa H OEH30J71a K PacTBOPY MEpMaHraHaTa KajHs.
INomydeHue sTwieHa peakiued AeTHApaTallid 3TAaHOJA, alleTWICHAa KapOWAHBIM crocoOoM. PasnoskeHue kaydyka Ipu
HarpeBaHNH, HCIIBITAHUE ITPOAYKTOB Pa3IoKeHUs Ha HEeTlpeneabHoCcTh. Komneknus o6pa3noB HedTH 1 HehTEIPOIyKTOB.

Jlabopamopnvie onvimeoi.

1. Onpenenenue 3MEMEHTHOTO COCTaBa OPTaHUYECKUX COSAUHEHUI.

2 .V3rotoBieHre MoJeJIei MOJIEKYJT YTIEBOIOPOIOB.

3. O6GHapyxeHHe HeTpeaeTbHBIX COSTUHCHUH B )KUAKUX HEPTEIPOTYKTAX.

4. IlomyyeHue u CBOWCTBA alleTHIICHA.

5. O3HakomieHue ¢ Kojutekiuen «HedTs 1 IpoIyKTHI ee epepaboTKiy.

KounrtpoabHas padora Nel o teme: «YTIEeBOAOPOIBDY

Tema 3. Kuciopojacoaepaainue opraHuyeckue coeiIMHEHUs1 U UX NPHUPOHbIE HCTOYHUKH.

EnuHCTBO XMMHUYECKOW OPTaHU3aIH KUBBIX OPraHU3MOB. XUMUYECKH COCTAB KHUBBIX OPTaHU3MOB.

C o u p 1 bl [loHsATHE O mpenenbHBIX MHOTOATOMHBIX cHMpTax. ['JuIepuH Kak IpeICcTaBUTENb MHOIOATOMHBIX
cnupToB. KadecTBeHHast peakius Ha MHOTOAaTOMHBIC chupTel. [Ipumenenuwe rimunepunHa. Crouptel. Kimaccudukarms,
HOMEHKJIATypa, HM30MEpHUsl CHUPTOB. MeTaHON M 3TaHON KakK MPEICTABUTEIM IPEICIbHBIX OJHOATOMHBIX CIIUPTOB.
XuMHYecKrue CBOICTBA (Ha NMpHMEpEe METaHOJa W 3TAHONA): B3aMMOJCHCTBHE C HATPHUEM KaK CIOCO0 YCTaHOBJICHUS
HAJIMYUS TUAPOKCOTPYIITBI, PEaKIUsl C TAOTCHOBOJAOPOJAMH KaK CII0cO0 MOJyYeHHs pacTBOPHUTENEH, Aeruaparanus Kak
Croco0 TMOJy4deHUs OSTHICHA. Peakuuss ToOpeHus:: CHOUPTHI Kak TOIUIMBO. IIpuMeHeHuMe MeTaHojla U 3TaHOJA.
dusnonoruyeckoe AeMCTBUE METaHOJA U ATaHOJIA Ha OpraHU3M YesloBeKa. DTUJICHIJIMKOJIb U IIMLEPHUH KaK [IpeICTaBUTEIH
IIpelleIbHBIX MHOI0ATOMHBIX cHUpToB. KauecTBeHHas peakiuss Ha MHOTOaTOMHbIE CHOHPTHl U €€ IPUMEHEHHE [UIs
pacrno3HaBaHus MIHLEPUHA B COCTaBE KOCMETHYECKUX CpeCTB. [IpakTniyeckoe NpuMEeHEeHNe 3TUIICHTIIMKOIIS U TIIMLEPHHA.

® ¢ 1 0 1. Ilomyyenne QeHoIa KOKCOBAaHHEM KaMEHHOTO yriisl. B3amMHOe BIHsIHHE aTOMOB B MOJEKyJe (eHoma:
B3aUMOJICHCTBHE C THAPOKCHIOM HATPUS U a30THOH Kucioroii. [IpuMeHenne gpeHoaa Ha OCHOBE €r0 CBOHCTB.

A n1pner u g bp. Meranams (popManpierun) W dTaHANb (AUETAaNbICTHA) KaK HPEACTABUTENIN IPEACIBbHBIX
anpaerugoB. KauecTBeHHBIE peakiy Ha KapOOHWIBHYIO TPYMITy (peakuusi «cepeOpsHOro 3epKanay, B3anMOJICIHCTBHE ¢
rugpoxcunom mean (1) u ux mpumenenue st 00HAPYKEHUSI IPEJSTBHBIX ATBICTHIOB B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
TokcuaHOCTh anbaerunoB. [IpuMmenenne GpopMansaeruia 1 aneTaibIeriuia.

Kap6oHoBH ek uCIIOT 5L [lonydeHre kapOOHOBBIX KHCIOT OKUCJICHHEM ANbICTHI0OB. XUMUIECKUE CBONHCTBA
YKCYCHOM KMCIIOTBI: peakiy ¢ MeTaJlJlaM{, OCHOBHBIMHU OKCHJAMH, OCHOBAaHHUSAMH U COJISIMU KaK ITOATBEP)KICHUE CXOACTBa
C HEOpPraHMYeCKUMH KHUCIOTaMHu. Peakumsa sTepupuKanuy Kak Croco0 MoyuyeHUs clIoXHBIX 3¢upos. [IpumeHeHue
YKCYCHOM KHCIIOTBHI HAa OCHOBE €€ CBOMCTB. BhIcine »UpHbIe KUCIOTH Ha TPUMEpE MAIbMUTHHOBOM U CTEapHUHOBO.

CrnoxHBed)upsH uXHUDP BL [loxydeHnne croxHpIX 3pupoB peakimend srepupurannu. CiroxHbe dPUPH B
npupoje, ux 3HadeHue. [IpuMeHeHne CIoXHBIX (QUPOB HA OCHOBE UX CBOWCTB. JKHPHI KaK CIOKHBIE H(HUPHI TIIHIEPHHA U
BBICIIMX KapOOHOBBIX KHUCIIOT. PacTUTENbHBIE M )KMBOTHBIC XXHPBI, UX COCTaB. Pacrio3HaBaHME pacTUTEIBHBIX KHPOB Ha
OCHOBAHHUH HX HEIPEAENBHOI0 Xapakrepa. XUMUYECKHE CBONCTBA XKUPOB: THAPOIN3 (OMBUICHHE) U THAPUPOBAHUE KUIKUX
)KHUpOB. [I[puMeHEeHNe )KUPOB Ha OCHOBE MX CBOMCTB. MbIJIA KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOFOIINE CBOMCTBA
MbLJIa.



Y r1aeBo gsl. Knaccudukanus yriaeBomos. Haxokaenue yrieBomoB B mpupose. ['oko3a Kak abAerHIOCTIHPT.
Bposxxenue rmoko3bl. Caxaposza. ['maponu3s caxaposbl. Kpaxman u 1emiono3a Kak OMoJI0rHYECKUE MOMUMEPbl. XUMUYECKHe
CBOIiCTBa Kpaxmaja M UEJUIIONIO3bl (TMAPOJIN3, KayeCTBEHHAs peakluus ¢ HoJoM Ha Kpaxmal U ee NPUMEHEHHUe st
oOHapyXeHHUS KpaxMaja B IPOAYKTaxX MNuTaHus). lIpuMeHeHne u Owonormuyeckas poiib yrieBojoB. llonstue 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MIPUMEPE alleTaTHOTO BOJOKHA.

Jlemoncmpayuu. OKHUCIIeHUE cnUpTa B ajbaerua. KaduecTBeHHasl peakiysi HA MHOTOaTOMHblE cnupThl. Komnmekuus
«KaMmeHHBII yroib U MPOAYKTHI €ro nepepadoTkny. KauecTBeHHbIE peakiiui Ha ¢eHoi. Peakius «cepeOpsiHOTO 3epKajay
aJIBJETUAO0B U TIIOKO3bl. OKHCIIEHUE aJIbJETHAOB U TIIOKO3Bl B KHCIOTH ¢ moMolbio runpokcuaa Meau (II). Ilonyuenue
YKCYCHO-3THIIOBOTO 3upa. KauecTBeHHas peakius Ha Kpaxmall.

Jlabopamopnvie onvimeoi.

6. CBOICTBA STUIIOBOTO CIHUPTA.

7. CBOHCTBa INULEPUHA.

8. CBoiicTBa (hopmasbaeruaa.

9. CBolicTBa YKCYCHOW KHUCJIOTHIL.

10. CpoiicTBa KUPOB.

11. CpaBHEHHUE CBOICTB PaCTBOPOB MbUIA U CTUPAIBHOIO IOPOIIIKA.

12. CBoiicTBa IIIOKO3BI.

13. CpoiicTBa Kpaxmaa.

Tema 4. A3oTcoaep:kainiye coeJHHEHU U UX HAXOK/IEHUE B KUBOW MPUpoOe.

A M u H bl [loHsaTHe 00 amuHax. [losyueHne apoMaTHYeCKOTO aMHHA - aHWJIMHA - U3 HUTPOOEH30J1a. AHWINH Kak
OpraHM4Yeckoe OCHOBaHWE. B3auMHOe BIUsSHME aTOMOB B MOJIEKYJie aHWIMHA: OCJIa0JIeHHE OCHOBHBIX CBOMCTB U
B3aUMOICHCTBHE C OpOMHOI Bo#oil. [IpnMeHeHre aHMINHA HA OCHOBE CBOMCTB.

AMUHOKHUC IO T B [lodydeHne aMUHOKHCIIOT U3 KapOOHOBBIX KUCIOT M THIAPOJIHM30M OCIKOB. XUMHUYECKUE
CBOWCTBAa aMUHOKHUCIIOT KaK aM()OTEPHBIX OPTaHHIECCKAX COCTUHECHUH: B3aNMOICHCTBUE CO IIEIOYaMH, KHCIOTaMH U APYT
¢ apyroM (peakuusi MONMKOHAEHcanuu). l[lentuanas cBs3p W nonumnentuabl. [IpuMeHeHHe aMUHOKHCIOT Ha OCHOBE HX
CBOMCTB.

b e n x u. [lonyyenue GeJKOB peakuued MOJUKOHACHCALUU aMUHOKUCIOT. IlepBUuHas, BTOpUYHAs M TpETUYHAs
CTPYKTYpBHl 0OenkoB. XHMHYECKHE CBOHCTBa O€NKOB: TOpEHHE, J[eHaTypalus, THAPOJIM3 M I[BETHbIE pPEaKLWH.
Broxnvmunueckne GpyHkunm 6emkoB. I'eHeTHIECKast CBA3b MEXIy KJIacCaMH OPTaHHICCKUX COCIMHEHUH.

HyknemHOBB €K HC IO T 5. CHHTE3 HYKJICHHOBBIX KUCIIOT B KJIETKE U3 HYKICOoTHA0B. OOIMNii IIIaH CTPOCHHUS
nykieoruga. CpaBHenue crpoeHus u QyHkuumit PHK u JIHK. Ponp HyKI€MHOBBIX KHCIIOT B XpaHEHHMH W Iepejayde
HacJIeJICTBeHHOM nHpopMmarmu. [ToHsTHE 0 OMOTEXHOJIOTHU W TCHHOW WHXCHEPHH.

Jlemoncmpayuu. BzanMmoeiicTBue aMMUaka M aHWIMHA C COJISTHOM KucNoToW. Peaknusi aHmimHa ¢ OpOMHON BOJIOM.
JlokazaTenpcTBO HaMWuusl (DYHKIMOHAIBHBIX TPYIIl B pPacTBOpax aMHHOKHCIOT. PacTBOpeHHe M OcaXIeHHE OEIKOB.
I[BeTHBIE peakiuu OETKOB: KCAHTONPOTEHHOBas U OuypeToBas. 'opeHHe NTHYBETO IMepa M LIEPCTIHOW HHUTHU. Mojensb
monekynsl JIHK. Tlepexoapl: 3TaHOA —> 3TWIIEH 3TWICHIVIMKONb —> 3TWieHrnmukonar meau (II); staHon — sraHans —
JTaHOBAs KUCJIOTA.

Jlabopamopnvie onvimeoi.

14. CpoiicTBa GEKOB.

IIpakTuuyeckast padora Nel. UenTudukanys opraHi4ecKux COeANHEHUH.

K.p.Ne2 «Kucnopozacoaepskaiye 1 a30TCoIepKallue OpraHnyeCcKue COeTMHEHUS

Tema 5. Buosornyecku akTHUBHbIE OPraHUYecKHe COeJMHeHUsl

® e p M e H T bl. OepMeHTH Kak OHOJIOTHYECKHE KaTaau3aTopbl OenkoBoil mpupoabl. OcoOeHHOCTH
¢byHKITMOHNPOBaHUS (PepMEHTOB. Pob (DepMEHTOB B )KH3HEACATEIHHOCTH KUBBIX OPTaHU3MOB U HAPOJIHOM XO3SIHCTBE.

B uTawMu H bl [lonsarue o Butamunax. Hapymenus, cBsg3aHHble ¢ BUTAMMHAMU: aBUTaMUHO3b], THIIOBUTAMUHO3bI U
runepBuTaMuHo3bl. Butamun C Kak MpencTaBUTENb BOAOPACTBOPHUMBIX BUTAMUHOB M BUTAaMMH A Kak NpeACTaBUTEINb
KUPOPACTBOPUMBIX BUTAMHHOB.

I' o p M o H bl. IloHATHE O TOPMOHAX KaK T'yMODPAJbHBIX PETYIATOpPaxX XKU3HEAEATEIbHOCTH >KUBBIX OPraHU3MOB.
WHcynuH 1 agpeHaniH Kak IpeIcTaBUTeNN ropMoHOB. [Ipodrnaktuka caxapHoro auadera.

Jl e xk apc T B a JlekapcTBeHHass XUMHUS: OT HATPOXUMHH JIO XUMHOTepanuu. ACIUpPUH. AHTUOMOTHKH U
ncbakteprno3. Hapkornyeckue Benectsa. Hapkomanus, 60pr6a 1 mpoduiakTHKa.

Jlemoncmpayuu. PaznoxeHue mepokcHaa BOAOPOAA KaTama3ol chlporo Msica u ceiporo kaprodens. CMC,
conepkaux 3H3uMBbI. Mcnbitanue cpensl pactBopa CMC unnukaTopHoit Oymaroil. 3HakoMcTBO ¢ 00pa3laMu MpemnapaToB
JIOMAaIIHeH, 1abopaToOpHON 1 aBTOMOOMIILHON amnTeyKy.

Tema 6. UckyccTBeHHBIE U CHHTETHYECKHE MOJIMMEPBHI

MckyccTBeHHB € OJHUM e p bl [lolydeHHe HCKYCCTBEHHBIX MOJUMEPOB, KaK MPOJAYKTOB XUMHUECKOH
MOIU(UKAITUN TIPUPOJTHOTO TOJIMMEPHOTO ChIPbs. VICKYCCTBEHHBIE BOJIOKHA (AIleTaTHBIN IIETK, BUCKO3a), UX CBOHCTBA H
MIpUMEHEHHE.

CHUHTETHYECKHUENOIHUM e p bl. [lonydeHre CHHTETHYECKUX TOJIMMEPOB PEaKIUSIMU MOJTUMEPU3AIUHN H
nonukoHaeHcauuu. CTpyKTypa TIOJIMMEpOB JIMHEWHas, pa3BeTBIEHHas W IpocTpaHCTBeHHas. IlpencraBurenn
CUHTETUYECKMX IUIACTMACC: MOJMATUIEH HU3KOIO M BBICOKOIO JABJIEHMS, MOJUIPONMIEH U MOJUBUHWIXJIOPHUI.
CuHTeTHYeCKHe BOJIOKHA: JJABCaH, HUTPOH U KaIpOH.



Jemoncmpayuu. Komnekuns mractMace U u3enuii n3 HuX. KOJUIeKIInu NCKYCCTBEHHBIX M CHHTETHYECKH BOJOKOH H
W3JIEINN U3 HUX.

Jlabopamopnvie onvimyi. 15. O3HaKOMIIEHHE C 00pa3LaMy I1aCTMACC, BOJIOKOH U Kay4yKOB.

IIpakTuyeckast padora Ne 2. Pacnio3HaBaHne IIaCTMACC U BOJIOKOH.

Konrpoabnas pa6ora Ne 3 3a kypc opranndeckort xumuu 10-ro Kiacca

CoaepsxkaHue nmporpaMmbl

Xumus 11 kaacc
(68 yacoB, 2 yaca B HelIeJ10)

Tema 1.Ctpoenne Bemectna (34 4)

OcHoBHBbIE CBeJleHHSl O CTPOEHHMH aToMa. Sapo: MPOTOHBI W HEUTPOHBL. M30TOMBI. DNEKTPOHBL. DIEKTPOHHAS
obosiouka. DHepreTudeckuii ypoBeHb. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK aTOMOB 3JIEMEHTOB 4-r0 U 5-TO
nepuoioB mnepuoanyeckoi cuctembl [I. M. MenneneeBa (mepexomHbix siemeHToB). [loHstne 00 opOutansax.S-u p-
opOuTany. IJIEKTPOHHBIE KOHPUTYpAIIH ATOMOB XUMHUYECKUX JJIEMEHTOB.

IMepuoanueckuii 3axon JI. U. MennaeneeBa B cBeTe yuenusi o0 crpoeHun aroma. Otkpeitue J[. V1. MenneneeBbmM
HNEepUONYECKOTO 3aKkoHa. llepuomuueckas cucrema xumuueckux syemeHtoB JI. M. MenpeneeBa — rpaduyeckoe
0oTOOpaXCHHE TIEPUOMIECKOTO 3aKoHa. DU3NIecKuil CMBICI OPSIKOBOTO HOMepa dJIEeMEHTa, HOMepa Ieproia U HoMepa
rpynnsl. BaneHTHble 371ekTpoHbl. IIpUyMHBI H3MEHEHMs] CBOMCTB 3JEMEHTOB B IepuoJax M TIpynmnax (IJIaBHBIX
noarpynmnax). IlonoxkeHue BogopoJa B MEPUOAUYECKON CHUCTeMe. 3HaueHHe MePHOANYECKOro 3aKOHAa W MEePUOTUYECKOM
CHUCTEMbI XUMHNYCCKUX JJICMCHTOB 21 n. MeHneneeBa JUTA pa3BUTHUA HAYKU U TIOHUMaHUA XUMHYECKOHU KapTUHBI MHpA.

Honnasi xumuveckasi cBa3b. Katnonsl u anmonbl. Knaccudukanms woHOB. VOHHBIE KPHCTAIUIMYECKUE PEIICTKH.
CBoiicTBa BELIECTB C 3TUM TUIIOM KPUCTAJUIMUECKUX PELIETOK.

KoBanenTHas xummudeckasi cBs3b. DJIEKTPOOTPULIATENBHOCT. [losipHast 1 HEMOJsipHAst KOBAJIGHTHBIE CBSI3U. JIUMOb.
[onsipHOCTE CBSI3M ¥ TOJSIPHOCTE MOJEKynbl. OOMEHHBII W IOHOPHO-aKUIENTOPHBI MEXaHW3MBI 00pa30BaHMUS
KOBaJEHTHOU CBsI3U. MOJEKyJISpHblE M aTOMHbIE KpHUCTaslnueckue perierkd. CBOWCTBAa BELIECTB C 3TUMH THIIAMU
KPUCTAJUIMYECKUX PEIIETOK.

Mertannyeckast Xumu4yeckasi ¢Bsi3b. OCOOCHHOCTH CTPOCHHUS aTOMOB METAJUIOB. MeTayutnaecKasl XMMIIecKast CBS3b
U MeTaJuIn4ecKas Kpucrajainieckas pemeTka. CBOHCTBa BELIECTB C 3TUM TUIIOM CBS3H.

Bonopoanass xumuyeckasi CBsI3b. MEXMOJIEKYJsipHAass M BHYTPUMOJIEKYJIIDHAs BOJOPOJHAs CBs3b. 3HAuCHHE
BOJIOPOJHOM CBSI3U [UISL OPTaHHU3AINH CTPYKTYP OHOIIOINMEPOB.

Hosmmepsl. [InacTmacchl: TEPMOIUIACTBI U PEAKTOIIACTHI, UX MPEICTABUTENN W NMpUMEHEHHe. BojlokHa: mpupoaHble
(paCTI/ITeJII)HI)Ie u )KI/IBOTHI:IC) U XUMHYCCKHE (I/ICKyCCTBeHHI:IC u CI/IHTCTI/I‘ICCKI/IC), UX NPEACTaBUTCIIN U ITPUMCHEHUEC.

I'a3zo000pa3Hoe cocTosinue BelecTBa. Tpu arperatHeIx COCTOSIHUSL BOABI. OCOOCHHOCTH CTPOEHHS Ta30B. MOJSPHBIHA
00beM ra3zoo0pa3HbIXx BemiecTB. [IpuMepsl ra3o00pa3HBIX NMPHUPOAHBIX CMeEceil: BO3AYX, NMPHUPOAHBINA ra3. 3arps3HEHUE
aTMocdepsl (KUCIOTHBIE 0K, TApHUKOBBIHN 3¢ ¢dekT) 1 6opbda ¢ HuM. IIpeacraBureny ra3000pa3HbIX BELIECTB: BOAOPOL,
KHCIIOPO/I, YTIIEKUCITBIN ra3, aMMHaK, 3THICH. VX momrydenne, coOnpanne u paclo3HaBaHue.

Kunkoe cocrosinue BemectBa. Boga. [loTpebienue Boabl B OBITY U Ha IPON3BOICTBE. JKECTKOCTH BOJIBI U CITOCOOH! e¢
ycTpaHeHHsA. MuHepajbHble BOJABI, UX HCIOJIB30BaHUE B CTOJNIOBBIX U JIeUeOHBIX wessiX. JKHIKHE KPUCTAIBI M HUX
MIpUMCHEHHE.

TBepooe cocrosinme BemecTBa. AMOp(hHBIE TBEpAbIC BEIIECTBA B MPHUPOAE W B JKU3HU UYEIOBEKA, WX 3HAUCHUC U
npuMeHeHue. Kpucraainueckoe cTpoeHHe BELIECTBA.

Jucnepcubie cucrembl. [lonstue o aucnepcHbIx cuctemax. JlucmepcHas ¢asa W JUCHEPCHUOHHAs — cpena.
Knaccudukanus AUCIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHOrO COCTOSHHS THCIIEPCHON CpeAbl M IUCIICPCHOHHOMN
¢a3zpl. ['pyboauicriepcHble CUCTEMBI: SMYIBCUH, CYCIIEH3UH, a3P030Ji. TOHKOAUCIIEPCHBIE CUCTEMBI: T'elId U 30JIH.

CocTaBp BemecTBa 1 cMeceii. BelecTBa MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. [IoHATHE «TONA»U ee Pa3HOBHIHOCTH: MaccoBas (OIS SIEMEHTOB B COSIMHEHUH, OIS KOMIOHEHTA B CMECH —
JIOJIsl TpUMeEcei, J0Jisl PAacTBOPEHHOTIO BeUIecTBa B pacTBope) W oObemHasd. Jlois BBIXOJa NPOLYKTa pEakUuudd OT
TEOPETHUYECKU BO3MOKHOTO.

Jemoncmpayuu: Paznmansie GopMBI IEPHOTUUCCKON CUCTEMBI XUMHUYECKUX teMeHToB Jl. . Menneneena.

Mozenp KpHUCTaJUTMYECKON pemIeTku Xiopuna Hartpus. OOpas3lbl MHHEPAIOB ¢ MOHHON KPHCTAJUIMIECKOW PEHICTKOM:
KaJblLIUTA, rajuTa.

Mogenu KpUCTAJUIMYECKUX PEIIETOK «CYXOro Jibaay» (WM iopaa), anmasa, rpadura (wiu kBapia). Mojens MOJIEKYIbI
JHK.

O6pasusl iactMace (peHonopopmanbIeTHAHBIE, MOMUYPETaH, MOJIMITUIICH, MOJUNPONUICH, MOJUBHHWIXJIOPHI) U
U3JeNns U3 HUX.

O0pa3ubl BOJIOKOH (IIEPCTh, MK, alleTaTHOE BOJIOKHO, KAIIPOH, JIABCAH, HEIMIIOH) U M3/IeNUS U3 HUX.

OO0pa31pl HEOPraHUYECKUX MOJIMMEPOB (cepa IUIacTHUeCcKasi, KBapll, OKCU] allOMUHUSA, IPUPOAHbIE aJTIOMOCHIIUKATHI).

Mozens MOJISIpPHOTO 00BeMa Ta3oB.

Tpu arperaTHbIX COCTOSIHUS BOJIBI.

OOpa3ubl HAKUIK B YaHUKE U TPYOax EHTPATBLHOTO OTOILICHUSI.

JKecTrocTh BOJIBI M CTIOCOOBI €€ YCTPaHEHHUS.



[Ipubops! Ha KUIKUX KPUCTAIUIAX.

OO6pa31bl pa3InYHbIX AUCIIEPCHBIX CUCTEM: SMYJIBCHM, CyCIIEH3Ui, adpo30Jeii, reneil u 3oieil.
Koarymnsmus.

Cunepesuc.

Db dexr Turgans.

JlabopaTopHBbIe ONBITHI.

1. Onpenenenue TUNa KPUCTATUINYECKOM PENIETKH BEIIECTBA U OMICAHHUE €0 CBOMCTB.

2. O3HaKOMIJIEHHE € KOJUIEKIMEeH OJMMEPOB: IJIACTMACC U BOJIOKOH U U3JeNHs U3 HUX.

3. McnblTanue BOJbI HA JKECTKOCTh. Y CTpaHEHHE KECTKOCTH BOJBIL.

4. O3HaKOMJIEHUE C MUHEPAIbHBIMU BOJIaMHU.

5. O3HaKOMJIEHHE C IUCHEPCHBIMU CUCTEMaMH.

IIpakTHyeckasi paGora Ne 1. ITonyuenue, coOupanue 51 pacro3HaBaHue rasos.

Tema 2. Xumuueckue peakuuu (16 1)

Peaknuu, uaymme 0e3 M3MEHEHHSI COCTaBa BeIIECTB. AJUIOTPONHUS M aJUIOTPOIHBIC BHUIAOM3MEHEHHsS. [IpUanHEBI
AIJIOTPONUK Ha MpuMepe Moaudukanuid Kuciaoposa, yriaepoqaa u ¢ochopa. O30H, ero duonorndeckast pois. Mzomepsl u
HU30MEpHSL.

Peakuuu, uaymue ¢ M3MEHeHHEM COCTaBa BeulecTB. Peakiiuu coenuHEeHHs, pa3iIoXKeHHs, 3aMEIIeHHs U oOMeHa B
HEOPraHWYeCKON U OpraHnvecKoi XMMHUU. Peakiuu 3k30- U dHAOTepMUUeckre. TemmoBoi 3 HeKT XUMUIECKONH peakuy 1
TEpPMOXHMMHUYECKNE ypaBHEHUs. Peakiiny ropeHusi, Kak YaCTHBIN CIIydaid SK30TEPMUIECKUX PEaKIUil.

Cxopoctb xumnueckoii peakuun. CKOpOCTh XUMUYECKOW peakuy. 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu OT
IpUPOJBlI pEarupyroluX BELIECTB, KOHLEHTPAUMH, TEMIEPATyphl, IUIOMAAN IOBEPXHOCTH CONPUKOCHOBEHHUS H
Karajmu3aropa. Peakimu romo- u reteporeHsble. [loHsTHE 0 KaTaim3e M KaTanu3zaTtopax. DepMeHTH Kak OHOJIIOTHYECKHE
KaTallN3aToOpPbl, 0COOCHHOCTH X (PYHKIIMOHHPOBAHHUSL.

Oo0paruMocTh XUMHYeCKHX peakuuii. HeoOpatumeie u oOpaTumble Xxumuueckue peakiuu. CoCTOSHIHE XUMHYECKOTO
paBHOBECHUA IJIA 06paTI/IMLIX XUMHYCCKHX peaKuHi&. CHOCO6])I CMEIICHUSA XUMHUYECKOI'0 paBHOBECHUA Ha NPUMEPE CHUHTE3a
ammuaxa. [lonsTre 00 OCHOBHBIX HAYYHBIX IPHHIIAIIAX IPOU3BOACTBA Ha IPUMEPE CHHTE3a aMMHAKa WA CEPHOI KHUCIIOTEL.

Posib Boabl B xumMuueckoil peakuuu. MicTuHHBIE pacTBOpHEL. PacTBOpUMOCTh W KiacCH(UKAIM BEUIECTB MO 3TOMY
MPU3HAKy: pPacTBOPHMBIC, MAaJIOPACTBOPHMBEIE ¥ HEPAaCTBOPUMBIC BEIIECTBA. OIEKTPOIUTHI W  HEIICKTPOJHTHL
DJeKTpoNuTHYeCKass AUCCOIMAIMA. KHCIOTBI, OCHOBAaHHMS H CONH C TOYKH 3PEHHS TEOPHH DJICKTPOIUTHUECKON
JUccolalui. XUMHUYECKHe CBONCTBA BOJBI: B3aMMOJCHCTBHE C MeTalJIaMH, OCHOBHBIMH M KUCJIOTHBIMH OKCHIAMH,
paszioxeHne U 00pa3oBaHUE KPUCTAIIOTHAPATOB. Peakiuu ruapaTanuy B OpraHuIecKOi XUMHUH.

I'uaponn3 opraHMYecKUX U HEOPraHWYeCKUX coequmHeHuit. HeoOpatumelid ruaponns. OOpaTUMBIA THIPOIH3 COJIEH.
I'maponus opraHWYecKuX COCAWHCHHH W €ro NMPaKTUYeCKOe 3HA4YeHHE Ul MONYyYeHHs THIPOJU3HOTO CIHPTa U MBLIA.
Buonornyeckast pojb THAPOJIH3a B INIACTUIECKOM M DHEPTeTHYECKOM OOMEHE BEIIESCTB 1 SHEPTHHU B KIETKE.

OKHCIHTENBLHO-BOCCTAHOBUTEIbHBIE peaknun. CTenieHb okucieHus. OnpeneneHue CTeNCHA OKUCICHHS o hopMyIte
coenuHeHus. [loHsATHE 00 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax. OKHUCICHHE M BOCCTAHOBIEHHE, OKHCIUTEb U
BOCCTAHOBHTEb. JJIEKTPOIU3. DJIEKTPOJIU3 KaK OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIN Mporiecc. DIEKTPOINU3 PACIIaBOB U
pacTBOpOB Ha mpuMepe Xjopuaa Hartpus. llpakTHueckoe NPHMEHEHHE 3SJIEKTPONN3a. DJICKTPOIUTHICCKOE IOIyueHHE
AIIOMUHUSL.

Hdemounctpauun. [Ipeppanienne kpacHoro hocdopa B OEIbIN.

Monenu Monekyn OyTaHa 1 n300yTaHa.

3aBHCHMOCTb CKOPOCTH PEaKIH OT IPUPOIHI BEMIECTB HAa MpUMEpe B3aUMOJEHCTBUS PACTBOPOB PA3IHUHBIX KHCIOT
O/IMHAKOBOW KOHIIGHTPAIlMK C OJMHAKOBBIMHM TpaHylaMW [HMHKA W B3aUMOJCHCTBUS OJMHAKOBBIX KYCOYKOB Pa3HBIX
METaJIOB (MarHusl, ITMHKA, XKelle3a) ¢ COJTHON KUCIIOTOMH.

BsanmoneiicTBre pacTBOPOB CEpPHOI KHCIOTHI C PAacTBOPAMH THOCYIb(aTa HATPUS Pa3IMIHON KOHIEHTPAIUH HU
TeMIepaTyphl.

Monenb KUITAMEro ciiosl.

Pasnoxxenune nepokcuia BOAOpOAa ¢ MOMOINBIO Karanuzaropa (okcuaa Maprania (IV)) u karamasel ChIporo Mmsca u
CBIPOTO KapTodes.

[Tpumepsl HEOOPATUMBIX PEeaKIUi, HAYIIUX C 00pa30BaHUEM OCaJIKa, ra3a MU BOJBL.

BzanmonelicTBruE TUTUS U HATPUS C BOJOM.

[onyuenne oxcuna pocdopa (V) i pacTBOpEHHUE €T0 B BOJE; UCTIBITAHIE TIOIyYCHHOTO PACTBOPA JIAKMYCOM.

OO6pa3iipl KPUCTATUIOTHAPATOB.

VcnpiTanue pacTBOPOB AJIEKTPOIUTOB M HENEKTPOIUTOB Ha IIPEIMET AUCCOIHAIIHH.

3aBUCHMOCTD CTEIIEHH JIEKTPOJIMTHUECKOHN JUCCOLMALMU YKCYCHOM KHCIOThI OT pa30aBieHHs pacTBOpa.

lunponus kapbua KanbLus.

IManponus kapOOHATOB MIETOYHBIX METAJUIOB M HUTPATOB IIMHKA Wik cBuHIA (II).

ITonyuenue Mblna.

[IpocTeiimme OKUCIUTEIHHO-BOCCTAHOBUTENLHBIE PEAKIMH: B3aUMOJICHCTBHE IIMHKA C COJITHOW KHCIIOTOW W JKenesa C
pacTtBopom cynbdara menu (11).

Mogens anexTpoausepa.

Monienb 3IIeKTPOIM3HON BaHHBI I IOTYYEHHS ATFOMHUHUSI.



JlaGopaTopHble onbIThI. 6. Peakiys 3aMelieHns Meu jKeIe30M B pacTBOPE MEJHOIO Kyropoca.

7. Peaknum, unymye ¢ o0pa3oBaHHEM OCaIKa, Ia3a U BOJBL

8. INomydeHue KUCIOPOAA Pa3lIoKCHUEM MEPOKCUAA BOAOPOIa ¢ MOMOIIbI0 okcuaa Mapradua (IV) u katamassl ceIporo
KapToders.

9. Ilony4yenue BoIOpOIa B3aUMOJCHCTBUEM KUCIOTHI C IUHKOM.

10. PaznuyHble ciiydand THAPOIIN3A COJNEH.

Tema 3.BemecTBa u ux cBoiicra (18 4)

MeraJuibl. B3aumoneiicTBue MeTauioB ¢ HeMeTaiaMu (XJIOpOM, cepoil U KUCIOpoAoM). B3anmoneiicTBre Mea0YHbIX
Y HIETIOYHO3EMENBHBIX METAJUIOB C BOJOW. DIEKTPOXUMHUYECKUH sl HANIPsDKEHUI MeTaioB. BzanMoneiicTBie MeTamioB ¢
pacTBopaMy KUCIIOT M coliei. AmomMuHOTepMus. B3anmonelicTere HaTpus ¢ 3TaHoioM U ¢enonom. Kopposus meTamios.
[NoHsATHE 0 XUMHYECKOH U IITEKTPOXUMIIECKOIH KOPPO3UH MeTaTOB. CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HUHL.

Hemeranibl. CpaBHUTENIbHAS XapaKTEPUCTHKA TaJOr€HOB Kak HauOojiee THUIMHMYHBIX MpPEICTaBUTENEeH HEMETaJlIOB.
OxucnuTeNnbHBIE CBOHCTBA HEMETAUIOB (B3aMMOJICHCTBHE C METaJUIAMH M BOAOPOIOM). BoccTaHOBHTENIBHBIE CBOWCTBA
HEMETAJUIOB (B3auMojieiicTBue ¢ 0Oojiee 3IIEKTPOOTPULATENbHBIME HEMETalJIaMH M CJIOKHBIMH ~ BELECTBAMU -
OKHCITTUTEIISIMH).

Kucnorsl Heoprannueckue u oprannyeckue. Kimaccngpukanus KuciaoT. XUMHUYECKUEe CBOUCTBA KUCIIOT: B3aUMO/IeiicTBIE
C MeTaJUlaMH, OKCHIAMH METaJUIOB, THAPOKCHIAMH METAJUIOB, COJSIMH, crupTamu (peakmus stepudukanun). Ocobbie
CBOMCTBA a30THOM U KOHLIEHTPUPOBAHHOW CEPHON KUCIIOTHI.

OcHoBaHus HeopraHuueckue u opranudeckue. OCHOBaHUS, UX KiIaccH(uKanys. XUMUYECKHE CBOMCTBA OCHOBAHUIA:
B3aMMOJICUCTBUE C KUCIOTAMHU, KUCIIOTHBIMU OKCUJIaMH U COJIsIMU. PaznoxeHne HepacTBOPUMBIX OCHOBaHUM.

Couun. Knaccudukanus coneil: cpeqHue, KHCIble U OCHOBHbIE. XMMUYECKUE CBOWMCTBA COJCH: B3auMOAEHCTBHE C
KHCIIOTaMH, IIeJI09aMH, MeTaJlIaMy U comsiMu. [IpeactaButenu coiel U X 3HaYeHHE. XJIOpUI HATPHsL, KapOOHAT KaJbIIHS,
docdar kanpums (CpeaHUE COMM); THAPOKApOOHATHI HATPUS U aMMOHHUSI (KUCIBIE COJM); TUApPOKcokapOoHat mean (I1) —
MayaxuT (OCHOBHas coib). KauecTBeHHBIE peaknuy Ha XJIOpPHO-, Cylbpar -, U KapOOHAT-aHUOHBI, KATHOH aMMOHWUS,
katronsl xenesa (I11) u (I11).

I'eHeTHYecKasi CBA3b MEXKAY KJIACCAMH HEOPraHMYeCKHUX M OPraHMveckHMX coequHeHuil. [TonsTue o reHeTHUeCcKOit
CBSI3W W TeHETHYECKHX psangax. [ eHermdeckuil psg Meramia. ['eHeTndeckuil psn Hemetamwia. OcoOEHHOCTH T€HETHIECKOTO
psifa B OPraHUYECKON XHUMUH.

Jdemoncrpanuu. Komnexmus o0pa3noB MeTamIoB.

B3anMmonelicTBre HATPHs U CYPBMBI C XJIOPOM, KEJIe3a C CEPOM.

I'openue MarHus 1 altOMUHUS B KUCIOPOJIE.

B3aumopelicTBue 1EI0YHO3EMENBHBIX METAJIIIOB C BOJOM.

B3anMonelicTBHe HATpHsI € TAHOJIOM, IUHKA C YKCYCHOM KHUCIOTOM.

ATIOMUHOTEPMUS.

B3aumopelicTBue M€ ¢ KOHLIEHTPUPOBAHHOM a30THOM KMCIOTOM.

Pe3ynbraThl KOPpO3UK METAJUIOB B 3aBUCUMOCTH OT YCJIOBUHN €€ MPOTEKaHUS.

Konnekuust 006pa31noB HEMETaNIOB.

B3aumopeiicTBre XJI0pHON BOJBI ¢ PACTBOPOM OpoMuia (Moaua) Kauus.

Konnexuus npupoaHbIX OpraHuuecKux KUCIOT.

PazbaBneHne KOHIIGHTPUPOBAHHOHN CEPHON KUCTIOTHI.

B3aumopnelicTBre KOHLIEHTPUPOBAHHOM CEPHON KHUCIIOTHI C caxapoM, IIeJUTI0I030M U MEIbIO.

OOpa3upl HPUPONHBIX MHMHEPANOB, COJCPXKAIIMX XJIOPUA HATpus, KapOoHAaT Kaipuus, ¢ochaT Kalmblus U
ruapokcokapoonat meau (I1).

OO0pa3ubl NUIIEBBIX NPOAYKTOB, COAEPKAIIUX T'MAPOKApOOHATHI HATPUS U aMMOHHMS, UX CIIOCOOHOCTH K Pa3lIOXKECHUIO
IIpU HarpeBaHMU.

lNamenue coapl ykcycom.

KauecTBeHHbIE peaky Ha KATHOHBI U aHHOHBI.

JlabopaTopHble onbIThI. 1 1. MicnipiTanne pacTBOPOB KUCIIOT, OCHOBAHHN U COJIEH MHAUKATOPaMHU.

12. BzaumogeiicTBre CONAHOM KUCIOTHI M pacTBOPa YKCYCHOM KHUCIOTHI C METaJJIaMH.

13. B3aumoeiicTBre CONAHOM KHCIOTHI U pacTBOPa YKCYCHOM KHCIIOTHI C OCHOBaHHUSMU.

14. BzaumozeiicTBHE CONSAHOM KMCIOThI U paCTBOPA YKCYCHOM KUCIIOTBI C COJISIMH.

15.ITomygenre u cBO¥MCTBA HEPACTBOPUMBIX OCHOBAHUH.

16. T'nxponus XIOpUIOB U alleTaTOB LIETOYHBIX METAJLIOB.

17. O3HakoMmJIeHHE C KOJUIEKLIUSMH: a) METaUIoB; 0) HEMETaJuIOB; B) KHCIOT; I') OCHOBaHMUH; JI) MUHEpAIOB H
OMOJIOTHYECKUX MaTEPHANIOB, COICPIKAIINX HEKOTOPHIE COJH.

MpaxTuyeckas: padora Ne 2. XyMHU4ecKue CBOWCTBA KUCIIOT.

MpaxTuyeckas padora Ne 3. Pacro3HaBaHue BEIIECTB.



TemaTuueckoe IJIAHUPOBAHUE
10 xmacc (70 gacos, 2 4aca B HEJIENIO)

Neni/ | aTa Tema ypoka

n wiaH | ¢akr

1 IIpaBuna Th B kabunetre xumuu. [IpeaMeT OpraHMvecKO XUMHUH.

2 Teopust cTpoeHus: OpraHNuecKuX coeqruHeHni. CTpoeHre aToMa yriepoaa.

3 OcHOBHBIE TIOJIOKEHUSI TEOPUH CTPOCHUS OPTaHUYECKUX COCAMHEHU.

4 N3omepsl. Buas! n3omepun.

5 Knaccudukanus opraHMuecKux COeqUHEHUN.

6 Pemenne 3amau Ha HaXOXXIACHHWE MOJICKYJISIPHOH (DOPMYIBI OpPraHUYEcKOro

7 BEIIECTBA.

8 [IpenenbHbIe YIIeBOIOPOIBL. AJIKAHBI.

9 [TpakTHKyM 10O cOCTaBICHHUIO (OPMYIT H30MEPOB M TOMOJIOTOB aJTKaHOB.

10 Pu3nyuecKue 1 XUMHYECKHE CBOMCTBA AJIKAHOB.

11 LukaoankaHbl

12 HenpenenbHbpie yriaeBoaopoabl. AJTKEHBI.

13 [TpakTUKyM 10 cOCTaBICHUIO (POPMYIT U30MEPOB M TOMOJIOTOB AJIKEHOB.

14 XUMHUECKUE CBOICTBA U CIIOCOOBI MOIY4YEHUS AJIKEHOB.

15 AJTKaTUCHBI.

16 Kayuayku.

17 AJNKWHBI: CTPOCHHE, HW30MEpHs, HOMEHKJIATypa, (HU3UYECKHe CBOWCTBA,
MOJTy4YeHUe

18 [TpakTUKyM 110 cOCTaBICHHUIO (HOPMYIT H30MEPOB M TOMOJIOTOB aJTKUHOB.

19 XYMUYECKUE CBOWCTBA, TPUMEHEHUCATKIUHOB.

20 ApomaTH4ecKre yriaeBoA0pOaAbl. APEHBI.

21 CgoiicTBa 6eH301a.

22 Pemienue 3a1a4 Ha HaX0XKJEHUE BbIX0J1a IIPOYKTOB PEAKIIUU OT TEOPETUUECKH
BO3MOYHOTO.

23 [TpuponHsIii ras.

24 HedTp 1 ciocoOs! ee mepepadoTKu.

25 [onsarue 06 okTanoBoM urcie. HedpTb B MUPOBOI SKOHOMHUKE.

26 Kamennsrii yroas u ero nepepadoTka.

27 O06o0meHne cBeIeHni 00 YTIIEBOI0POIaX.

28 KonTpoasnass padora Nel mo teme «Teopus crpoenuss A.M. bytneposa.
YrneBonopoasn»

29 OnHOaTOMHBIE CIIUPTHI.

30 CBoiicTBa, MoIy4YeHUE, MPUMEHEHHE OJTHOATOMHBIX CIIUPTOB

31 MHOroaToOMHBIE CIIUPTHI

32 CaoiicTBa, Nojiay4yeHue, MPUMEHEHHE MHOTOaTOMHBIX CIIUPTOB

33 [TpaBuna mo Th B kabunete xumuun. DeHOI.

34 Cemunap no Teme «CrnupTbl 1 PEHOIBI»

35 AJpIeruasl 1 KETOHBI.

36 XVMMHYECKUE CBOMCTBA aJIbJAETUA0B U KETOHOB.

37 denonopManbaeruaHas CMOJIA U €€ IPUMEHEHHUE.

38 KapOoHOBBIE KHCIOTHI: KJIacCH(PHUKALIMSA, HOMEHKIIATYpa, H30MEPHSL.




39 KapOoHOBBIE KUCIIOTHI: CBOMCTBA, TIOJTYYCHHUE.

40 Cemunap «KapOOHOBBIE KUCIOTBI

41 CrnosxHble 3(UpBbL.

42 Kupsl

43 [TonsiTne 06 yrieBojaax.

44 I';mrok03a, CTpOeHNE U CBOMCTBA.

45 Hucaxapunbl. [Tonucaxapuasl

46 O06oOmenne W cuUcTeMaTW3alus 3HAHWHA, YMEHHWH, HaBBIKOB II0 TEMe
«Kucnoponoconepxkaime opraHmuecKie COeTMHEHUSD)

47 KonTpouasnas padora Ne 2 no reme «Kucinoponoconeprxamye OpraHidecKue
COCIIMHEHUS)

48 AMUHBI, UX KJIacCU(DUKALIUA.

49 CBoiicTBa aMHHOB, [10JIy4Y€HHE, IPUMEHEHHE.

50 AMMHOKHCJIOTBI, CTPOCHHE MOJIEKYJI, HOMEHKJIATypa.

o1 XHUMHUYECKUE CBOMCTBA aMUHOKHCIIOT.

52 benku, nx ctpoenne u QyHKIHH.

53 XUMHUECKUE CBOMCTBA OEIIKOB.

54 ["'eneTnueckas CBsI3b MEXY KJIaCCAMH OPTaHUYECKUX COeIMHEHUH.

55 [TpakTUKyM 110 COCTABICHUIO YPAaBHEHUN PeaKLUi K LIETTOYKaM IMPEeBpaleHUH.

56

57 IIpakTnyeckas padora Nel «peHTHdukanys opraHM4eCKUX COEIUHEHHI»
IIpaBuna Th.

58 OO6oOuieHne W TOBTOPEHHE TEeMbl «A30TOCOAEpKAIME OpraHHYECKUe
BEIIECTBA»

59 KonTpoabsnass paGora Ned no Teme «A30TOCOAEp:KallME OPraHUYECKUE
BEIIECTBA»

60 brorexHonorus.

61 Knaccugukarus nonumepoB. VIckyccTBEHHBIE TOIUMEPBI.

62

63 CHUHTETHYECKHE TIOTUMEPHI.

64 IIpakTnueckass padora Ne2 «Pacno3HaBaHue IUIacTMacc M BOJIOKOH»
IIpaBuna Th.

65 O060011eHIE ¥ TOBTOPEHHUE 110 KypPCY OPTaHUYECKOM XMMUHU.

66

67 Hrorosasi koHTpOJIbHAs1 padoTa Ned

68 AHanu3 KOHTPOJILHON paboOTHI

69 O060011eHHEe ¥ TOBTOPEHHUE 110 KYpPCY OPraHUYECKOM XMMUH.

70

Kasenpapao-remaTnueckoe mianuposanue B 11 kiacce

Ne Hara Tema ypoka
0 an ¢axm

1 OcHOBHBIE CBEJICHUSI O CTPOCHUU aTOMa.

2 XapaKTepUCTHKA COCTOSHUSI AJIEKTPOHOB B aTOME.




34

OnexTpoHHO-TpaduuecKkue GopMyIibl aTOMOB.

5 [Teproanueckas cucteMa XUMUYECKUX HJIEMEHTOB
. 1. MeHneneeBa u y4eHUE O CTPOCHUM aToMa
6 ®dunocockrie ocHOBBI obOmHOCTH [lepuomuveckoro 3akOoHA H  TCOPHH
XUMHYECKOTO CTPOCHHUSI.
7 Nonnast xumMudeckasi CBsI3b U MOHHBIC KPUCTAUNTMISCKUE PEIIETKH.
8-9 KoBanentHnas  xumuueckass  CBSI3b.  ATOMHBIE M MOJEKYJspHbIE
KPUCTAJUIMYECKUE PEIIETKU.
10 MeTtaimudeckast XAMUYeCKas CBS3b.
11 Bomopoanas xumudeckas CBSI3b.
12 [Tonumepsr.
13 BomnoxHha.
14- JlucniepcHbIE€ CUCTEMBI.
15
16- MaccoBast ui 00beMHast JOJIM KOMIIOHEHTOB B CMECH.
17
18 MaccoBast 10oJIs BBIXO/Ia ITPOJTYKTa OT TEOPETHIECKH BO3MOKHOTO.
19 O6beMHas 10715 BBIX0/1a IPOAYKTA OT TEOPETUUYECKH BO3MOMKHOTO.
20 Pemenwne 3a1a4 ¢ MCMOJIb30BAHUEM TIOHATHUS «MACCOBas OIS IPUMECEi».
21 Pemenue 3anau.
22 O060061enne u cucreMaTu3anus 3HaHui o Teme « CTpoeHHe BEIIeCTBay.
23
24 Knaccudukanus xumuueckux peakuuii. Peakuuu, maymme 0e3 M3MEHEHUs
COCTaBa BEIECTB.
25 Peakuuu, naynire ¢ "3MEHEHHEM COCTaBa BEIIECTB.
26 TepMOXUMHUYECKHUE PEAKITHH.
27- CKOpOCTh XUMHYECKUX PEAKIIHi.
28
29 OO6paTUMOCTh XUMUYECKUX PEAKITUH.
30 XUMUYIECKOE PABHOBECHE U CIIOCOOBI €T0 CMETICHHUS.
31- IMuaponus comei.
32
33 I'maponu3 B OpraHUYECcKOl XUMHUH.
34- OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
36
37- DNeKTponu3 paciuiaBoB U pacTBOpoB. [IpakThueckoe mpuMeHEHHE
38 AIEKTPOJIH3A.
39 IMpakTnyeckas padora Ne 1. PelieHre >KCrepUMEHTAIbHbBIX 33/1a4d M0 TEME

«XUMHYECKAs] pEAKLIUS.




[ToBTOpeHME U 00001IEHNE H3YYEHHOTO MaTepHaa.

41

42

43 MerTasl.

44 XHUMHUYECKUE CBOMCTBA METAJJIOB.

45- Hewmerannsl. bnaropoansie rassl.

46

47- Kuciorel HeOpraumueckue 1 OpraHudecku.e

48

49- OcHOBaHMS HEOPTraHUUYECKHUE U OPTaHUYECKUE.

50

51- AMoTepHbIe coeIMHEeHNST HEOPTAaHUYECKUE U OPTaHUYEeCKUeE.

52

53- Counn.

54

55 'eHeTndeckass CBs3b MEXKIY pPa3IUYHBIMH KJacCaMHU HEOPTaHWYECKHX |
OpPraHMYECKUX BEIECTB.

56 IIpakTuyeckas padora Ne 2. Pemienre sKCriepuMEHTANBHBIX 3a/a4 M0 TeMe
«BemecTBa U UX CBOWCTBa»

S17- [ToBTOpEeHNE U 0000IIEHUE TEMBI.

59

60- XUMHUYECKasi TEXHOJIOTHSI.

61

62 XUMUS B CEIICKOM XO3SIIICTBE U OBITY.

63 XuUMHUYECKasi TPAMOTHOCTh KaK KOMIOHEHT OOIIeH KyJIbTyphl YeIOBEKA.

64- Hroroas koHnTponpHas pabora 3a kypc xumuu 11 kacca.

66

67 AHaM3 KOHTPOJIBHOM PaOOTHI.

68 [ToBTOpenue n 0600meHue Kypca. [ToaBeseHre UTOrOB y4eOHOTO roaa.




