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Ili1anupyemble pe3yabTAaThl OCBOCHUS Y4eOHOI0 npeaMeTa « XHuMHUD).

JIn4HOCTHBIE pPe3yJIbTATHI:
1) B IEHHOCTHO-OPUEHTALMOHHOMN cpepe — YyBCTBO TOPAOCTH 32 POCCHUMCKYI0 XUMHUYECKYIO HAayKy, T'YMaHU3M, OTHOLIEHUE K
TPYAY, LEIEYyCTPEMIICHHOCTD;

2) B TpyAoBoil cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JdanbHEHIIeld o0pa3oBaTeIbHOM M NpodeccuoHanbHON
TPaeKTOPUH;

3) B TmoO3HaBaTeNbHOW (KOTHUTHUBHOM, WHTEUICKTyalbHON) cdepe — yMEHHE yHOpaBisaTh CBOEH IMO3HABATEIHHOM
NEATEIBHOCTBIO.

MeTtanpeaMeTHbIe pe3yJbTATHI:

1) ucnosb30BaHME YMEHUM M HABBIKOB PA3JIMYHBIX BUJOB MO3HABATEILHOMW AESTEIBHOCTH, MPUMEHEHUH OCHOBHBIX METOJ0B
no3HaHusi  (CUCTEeMHO-MH(GOPMAIIMOHHBIA  aHalu3, MOJEIUPOBAHUE) [UJIl HU3YYEHHUS Pa3IUYHBIX CTOPOH  OKpY’Karomieu
JNEUCTBUTEIIBHOCTH;

2) WCTOJB30BaHME OCHOBHBIX HMHTEIUIEKTYaJIbHBIX orepanuii: | ¢GopMyIHMpOBaHHME THIIOTE3, AHAIW3 U CUHTE3, CPaBHEHHE,
0000111eH1e, CHUCTEMAaTU3alMsl, BBISBICHUE IPUUMHHO-CIIEACTBEHHBIX CBA3EH, TTOUCK aHAJIOTOB;

3) yMeHue TeHepUPOBATh UJIEU U OTPEIEIATh CPE/ICTBA, HEOOXOAUMBIE JUISl UX peallu3allii;

4) ymeHue onpeaensaTh [elld U 3a/1a4 AeSTEeIbHOCTH, BEIOMPATh: CPEICTBA peau3alliy 1IeJIM U IPUMEHSITh UX Ha MPAKTHUKE;

5) UCroJIb30BaHUE PA3TUYHBIX UCTOUYHUKOB JIJIS MOTYYEHUSI XUMUYECKON nH(MOpMAINU, TOHUMaHUE 3aBUCUMOCTH COJEP>KaHUS
1 GopMBI TIpeicTaBleHUsI MH(OPMAIUH OT LIeJiel KOMMYHUKAIlUK U apecaTa.

IIpenmeTHble Ppe3yJbTAThl U3YUCHHE XUMHUU TPEIOCTABISET YYECHUKY BO3MOXKHOCTh Ha YpPOBHE CpeIHEro  oOIIero
o0pa30BaHus HAYYUTHCS CHOPMHPOBAHHOCTH TMPECTABICHUIA:
0 MaTepuaJbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SBJIICHUI MPUPOJIBI, O MECTE ¥ 3HAUYCHUH XUMUU B

CHUCTEME ECTECTBEHHBIX HayK W €€ POl B OOCCIEYCHHH YCTOWYMBOTO Pa3BUTHS, B PEIICHUH TPOOJIIEM 3KOJIOTHYECKOH,

BHGPFCTquCKOﬁ " HHHJ;GBOﬁ 6630HaCHOCTI/I, B Pa3sBUTHHU MCIHWIIMHBI, CO3JaHHMHW HOBBIX MATCPHAJIOB, HOBBIX HCTOYHHUKOB



SHEPruu, B OOECNEYEHUH PALMOHAIBHOIO MPUPOJIONOJIb30BaHUSA, B (POPMUPOBAHMM MHUPOBO33PEHUS M OOUIEH KyIbTYpHI
YeJIOBEKa, a TAK)KE IKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM Cpene;

c(OpPMHUPOBAHHOCTH BIAJCHHUS CHUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOMOJArarollve MOHATHUS -
XUMHUYECKHUH JJIEMEHT, aTOM, PO aTOMa, U30TOIIbI,

DJIEKTPOHHAsE 00oJiouKa aroma, s-, p-, J-aTOMHBIE OpOWTANU, OCHOBHOE M BO30YXKIEHHOE COCTOSIHUS aToMma,
ruOpuau3anus aTOMHBIX opOuTaneil, WOH, MOJIEKYJa, BAJIEHTHOCTb, JJEKTPOOTPHUIATENbHOCTh, CTENEHb OKHUCIICHHUS,
XHUMHYECKasi CBsI3b (KOBAJIEHTHAs, MOHHAs, METaJUIMYECKasi, BOJIOPOHAS ), KPUCTAINIMYECKAs pEelIETKA, XUMUYECKash peakius,
PacTBOP, NEKTPOJIUTHI, HEIJIEKTPOIUTHI, IIEKTPOJIUTHUECKAS JUCCOIUALUSA, CTENEHb IUCCOLMAlMU, BOJOPOIHBIN MOKA3aTEeb,
OKHUCJIUTENb, BOCCTAaHOBUTENb, TEIIOBOW 3(PHEKT XUMUYECKON peaklUH, CKOPOCTh XMMHYECKOW peaKkIuu, XUMHYECKOe
PaBHOBECHE;

TEOPUU M 3aKOHBI (TEOpHUs DIEKTPOJMTHUECKOW aucconuanuu, nepuonuueckuit 3axon .M. MenpaeneeBa, 3akoH
COXpaHEHHMsI MacChl BEILIECTB, 3aKOH COXPAHEHHsI U MPEBPALICHUS YHEPTUM MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEUCTBYIOIIUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUHU, MUPOBO33PEHUECKUE 3HAHUA,
JeXanme B OCHOBE IMOHMMAHHMS NPUYMHHOCTH M CUCTEMHOCTHM XMMHUYECKHX SBJICHUN; COBPEMEHHbBIE IPEICTABICHUS O
CTPOCHHMH BEUIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIPHOM U HAJIMOJIEKYJIIPHOM YPOBHSIX;

MPEICTABICHNAS. O MEXaHM3MaxX XMMUUYECKHX PEAKLIHM, TEPMOAMHAMUYECKHX U KHUHETUYECKUX 3aKOHOMEPHOCTAX HX
MPOTEKAHUsI, 0 XUMUYECKOM PaBHOBECHUM, PACTBOPAX U JUCIEPCHBIX CUCTEMAX;

(aKkTONIOTHUYECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUHM U OE30MaCHOM HCIOJb30BAaHUM BaKHEUIINX

HCOPraHN4CCKHUX BCHICCTB B 6BITy u Hp&KTH‘-ICCKOfI ACATCIBbHOCTH YCJIOBCKA, O6H_II/IX HAay4YHBbIX IIPHHIOUIIAX XHUMHYCCKOI'O



IIPOU3BO/ICTBA;
c(hOpMUPOBAHHOCTh YMEHU: BBISBISATH XapaKTepHbIE MPU3HAKKA TMOHSATHUM, YCTAaHABIMBATHL MX B3aUMOCBSI3b,
HCIIOJIb30BATh COOTBETCTBYIOIIUE MTOHATHUS

MIpY ONUCAHWU HEOPTAHUYECKUX BEIECTB U UX MPEBPAIICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUSI HCIIOIb30BaTh XUMUYECKYI0  CHMBOJIUKY

JUISl COCTaBJIeHUs (POpMYIT BEIIECTB M YPAaBHEHUN XMMHUYECKHX peakiui, cucremarudeckyro HoMmeHnkinatypy (IUPAC) u
TPUBHUAJIbHBIC HA3BAHUS OT/ICJIbHBIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHS ONPEACIISITh BAJICHTHOCTh U CTENCHb OKUCICHHUS XMMHUUYECKUX DJIEMEHTOB B COCIMHEHUSX,
BUJI XUMUYECKOU CBSI3M (KOBaJE€HTHAsI, HOHHAs, METAJUTMUECKasi, BOJIOPOJIHAS), TUIT KPUCTALTNUYECKON PEeIIETKH KOHKPETHOTO
BEILECTBA;

c(hOpPMHPOBAHHOCTh YMEHHSA OOBACHATH 3aBUCMMOCTh CBOMCTB BEIIECTB OT BHJAAa XUMHYECKOW CBS3M M THUIIA
KPUCTANTUYECKON pemeETKU, OOMEHHBIH M JOHOPHO-aKIENTOPHBI MEXaHW3Mbl O00pa30BaHMsS KOBAJEHTHOW CBS3W,
c(hOpMHPOBAHHOCTh YMEHHUI:

KJIaccu(UIUPOBATh: HEOPraHUYECKHE BEIIECTBA IO UX COCTABY, XMMUYECKHUE PEAKIMH 10 Pa3IUYHBIM MpPHU3HAKAM
(uMciay W COCTaBy pearupyrollux BEIIECTB, TEIIOBOMY 3(PEeKTy peakiuu, U3MEHEHHUIO CTETNeHEeHl OKHUCIEHHUS AJIEMEHTOB,
00paTUMOCTH, YIaCTUIO KaTaIU3aTOpa U APYTHE);

CaMOCTOSATEIFHO BHIOMPATh OCHOBAHMS Ml KPUTEPUU IS KIIACCH(PUKAIINY U3yUaeMbIX BEIIECTB U XUMUYECKUX PEaAKITHI;

c(hOpMHPOBAHHOCTh YMEHHUS PACKPBIBaTh CMBICT mepuoandeckoro 3akoHa /.. MenneneeBa u IeMOHCTPHUPOBATH €TO

CUCTEMATU3UPYIOLIYIO, O0BSICHUTEIbHYIO U TPOTHOCTUYECKYIO () YHKIINH;



c(OpMHPOBAHHOCTh YMEHHII:

XapaKTEepU30BaTh AJICKTPOHHOE CTPOCHHE AaTOMOB M HMOHOB XMMUUYECKHX 3JIEMEHTOB MEPBOr0o-4eTBEPTOTO MEPUOIOB
[lepuoauueckoit cuctemsl [I.1. MennaeneeBa, UCNOIb3Ys MOHATUS «IHEPTETUUECKUE YPOBHUY, «IHEPTETUUECKUE TTOAYPOBHUY,
«S-, p-, d-aTOMHBIC OpPOUTANINY», KOCHOBHOE M BO30YKIAEHHOE SHEPTCTUUCCKUE COCTOSTHHSI aTOMay;

OOBSICHAITh 3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUUYECKUX AJIEMEHTOB M UX COCAWHEHUM MO MEpPUOJaM U TpyIam
[lepuoguueckoit cuctemsl JI.M. MenpaeneeBa, BajJeHTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOJITBEPK/IaTh CYIIECTBOBAHNE T€HETUUECKON CBSI3H MEXy HEOPraHMUECKUMH BEIIECTBAMH C MIOMOIIBI0 YPaBHEHUM
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIH;

c(hOopMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIITHOCTb:

OKHCJITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUH TIOCPEICTBOM COCTABJIICHHUS JJICKTPOHHOTO OalaHca 3THX pEaKIIHii;
peakIuit HOHHOTO OOMeHa IMyTEM COCTABIICHUS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

peaKIui THAPOIIN3a;

peakiuii KoMIuiekcooOpa3oBaHus (Ha MPUMEpPE THIPOKCOKOMIUICKCOB ITMHKA U aJTIOMUHUSA);

c(hOpMUPOBAHHOCTh yMEHUS OOBACHATh 3aKOHOMEPHOCTH TIPOTCKAHMS XHMHYECKUX PEaKIUd ¢ YydéToM UuX
SHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep HM3MEHEHUs CKOPOCTH XMMHUYECKOW peakiuh B 3aBUCUMOCTH OT Pa3IMYHBIX
(dakTOpOB, a TaKKe XapaKTep CMCIICHHS XHMHUUYECKOTO PAaBHOBECHS 0] BJIMSHUEM BHEIIHMX BO3JcHCTBUM (mpuHIM Jle

[latenbe);



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh XUMUUYECKUE PEAKIUH, JeKallle B OCHOBE MPOMBIIIJIEHHOTO MOJTYYEHUS
CEepHOM KHUCIIOTHI, aMMHaKa, OOIIME HAyYHbIC MPUHIUIBI XUMHUYECKUX MPOU3BOJACTB; 1EIeCO00pa3HOCTh MPUMEHEHUS
HEOPTraHUYECKUX BEIIECTB B IPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TIONh3a;

c(hOpMUPOBAHHOCTH BJIAJICHUSI CHUCTEMOM 3HAaHUW O METOJIaX HAy4YHOTO IO3HAHUS SIBJICHUU MPUPOJABI - HAOIIOJICHHUE,
U3MEPEHUE, MOJCIMPOBAHUE, DKCIIEPUMEHT (pealbHBbIM M MBICICHHBIN), WCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS
NPUMEHATh AT 3HAHMUS TPU DKCICPUMEHTAIHLHOM MCCIICIOBAHUM BEIIECTB M JUISl OOBSCHEHUS XUMHUUYECKUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, TPAKTUUECKOH JAEATEILHOCTH YeJI0OBEKa U B TTIOBCETHEBHOM KU3HU,

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C MOHSATUSIMU W TIPEACTABICHUSIMU JIPYTUX
€CTEeCTBEHHO-HAYYHBIX MPEJAMETOB JJIsl 00Jiee 0CO3HAHHOTO MOHUMAaHHUs MaTePHAIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTb YMEHHS ITPOBOJIUTH PACUETHI:

C UCTIOJIb30BaHUEM MOHATUN «MacCcOBasi JA0JIsl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIIEHTPALIUS;

MAaccChl BEIIECTBA UM 00bEMa Tra3a 1Mo U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MACCE UM 00BbEMY OHOTO U3 yYACTBYIOIIUX
B PEaKIIMU BELIECTB;

TEIJIOBOTO (D PeKTa peakuu;

3HAYEHUs BOJOPOJIHOTO MMOKA3aTENsI pACTBOPOB KUCIIOT U IMIEIOYEH ¢ U3BECTHOM CTENEHbIO TUCCOIUAIINN;

Macchl (00bEMa, KOJTMYECTBA BEILIECTBA) MPOYKTA PEaKIUH,

€CJIM OJIHO M3 UCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C OMPEACIIEHHOW MAacCOBOM J10Jieil pacCTBOPEHHOTO BEIIECTBA
WJIU JaHO B U30BITKE (MMEET IPUMECH);

JIOJTM BBIXOJ1a TPOAYKTa PEAKIINH;



00BEMHBIX OTHOIIICHUH I'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATEJIBHO TUIAHUPOBATh U MPOBOJUTH XMMHUYECKUU DKCIEPUMEHT (MpOBEICHUE
peakiuii HOHHOrO OOMEHa, MOATBEPKJACHUE KAYeCTBEHHOIO0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEACIICHUE CPEIbl
PacTBOPOB BEHIECTB C MOMOIIBI0O MHIUKATOPOB, U3YUYECHUE BIUSHUS PA3IMUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaAKIIUU,
peleHrne JKCIEePpUMEHTANIBHBIX 3ajlad mo TemMaM «Metamnely U «Hemeramne») ¢ coOmroieHHeM MpaBuil 0€30MacHOTO
oOpaiieHusi ¢ BellecTBaMU W J1abopaTOpHBIM 000pynoBaHUEM, (OPMYJIUPOBATH I1I€JIb HWCCIEIOBAHUS, MPEJCTABIATh B
paznuuHoi (hopMe pe3yIbTaThl IKCIIEPUMEHTA, aHAJTM3UPOBAThH U OIICHUBATH UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHHUH: COOMIO/aTh MpaBWja TOJIb30BAaHUS XHMHYECKOHW TMOCYAoM U  Ja0OopaTOPHBIM
o0opyioBaHMEM, OOpaIlleHHs] C BENIECTBAMHU B COOTBETCTBUHM C MHCTPYKIIUSIMH IO BBITIOJHCHHUIO JAOOPATOPHBIX XUMUUYECKUX
OTIBITOB, JKOJIOTHMYECKH I1eJeCO00pa3HOro MOBEJAEHUSI B OBITY M TPYAOBOM JNESITCIBHOCTH B IIEJISIX COXPAaHEHUS CBOETO
310POBbsI, OKPYKAIOIIEW TPUPOLHON CPEABI U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HABATH OMACHOCTh TOKCUYECKOTO
JIEVCTBUS HA KUBbIC OPraHU3MBbI OIIPEAECIEHHBIX HEOPraHUYECKHUX BEIIECTB, MOHUMAas cMbICH TTokazarens [IIK;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIISITh IIEJICHAMPABICHHBIM IMOUCK XUMHUUYECKOW HMH(pOpMAIMU B Pa3IdYHBIX
UCTOYHHMKAX (Hay4dHas U yuyeOHO-HaydHas JUTEpaTypa, Cpe/icTBa MaccoBoW MH(popmMaruu, UHTepHET U JpyTrHe), KPUTHICCKH
aHAJM3MPOBATh XMMUYECKYIO MH(pOpMaIuio, nepepadaTbiBaTh €€ W UCIOIb30BaTh B COOTBETCTBHH C MOCTaBJICHHONW yueOHOM

3aJauei.



Conep:xxkanmne y4deOHOro npeamera "Xumus'

Tema 1. Ctpoenne atoma (9 yacos)

IToBTOpenue pazneno oprannueckoi xumun: TCOB, nzoMepusi, COCTaBIEHUE U30MEPOB, TUIIBI XUMUYECKOW PEaKIUHU B
OpraHMYecKOl XMMHUU, HOMEHKJIATypa OpraHu4YeCcKuX BelllecTB. BxoqHas koHTpodbHasa pabdorta 3a Kype 10 kiacca. OcHOBHbIE
CBEJICHUS O CTPOCHHUH aToMa. S 1po: MPOTOHBI U HEUTPOHBL. M30TOMBI. DIIEKTPOHBI. DIEKTPOHHAA 000J04Ka. DHEpreTuie CKUui
ypoBeHb. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB 4-T0 U 5-T0 nepro0B nepuoandeckoit cucremst . U.
MenpeneeBa (nepexoHbix aneMeHToB). [loHsiTHe 00 opOuTansaX. S- U p-opOUTAIU. DIEKTPOHHBIE KOHPUTYpaIIUU aTOMOB
XUMUYECKUX 7eMeHTOB. [lepnonnueckuii 3akon J1. 1. MeneneeBa B CBETE y4eHUs1 O CTpOeHUHU aToma. OTKpbITHE

J. 1. MenneneeBbIM niepuognveckoro 3akona. [lepuonnyeckas cucrema xumuyeckux snemeHTo J. . MengeneeBa — rpaduueckoe
0TOOpa)KeHUE MEePUOINYECKOro 3aKoHa. DU3NUEeCKUil CMBICI MOPSAIKOBOI'O HOMEpa 3JIEMEHTa, HOMepa Mepuo/ia U HOMeEpa TPYIIIIbI.
BanenTHsie anekTpoHbl. [IpyunHbl H3MEHEHHs CBOMCTB 3JIEMEHTOB B MEPHOJIax U rpynmnax (riaBHbIX noarpymnmnax). [lomgoxenue
BOJIOPOJIa B IEPUOINYECKOM CUCTEME. 3HAUECHUE NIEPUOINYECKOTO 3aKOHA U IIEPUOTHYECKOM CUCTEMBI XMMUYECKUX 31eMeHToB /1. 1.
Menneneena A pa3BUTHSI HAYKU M IOHUMaHUS XUMUYECKOM KapTuHBI Mupa. leMoHcTpanuu. Pasnuunsie GopMbl nepuogudeckon
CUCTEMBI XUMUYECKUX d11eMeHTOB [[. 1. Menneneesa.

JladopaTopHsblii onbIT. 1. KoHCTpyHpoBaHHE NEPHUOIUUECKON TaOIUIIBI AJIEMEHTOB C HCTIOJIBb30BAHUEM KapTOYCK.
Tema 2. Ctpoenne BemecTna (9 yacon)

Nonnas xummudeckas cBs3b. Katnons! u annonsl. Knaccudukaius nonos. Monubie kpuctamummyeckue pemieTku. CBOWCTBa BEIIECTB C
3THUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.

KoBanenTtHast xumuueckasi CBsi3b. JNEKTPOOTPULIATENBHOCTD. [TossipHast u HenosipHasi KoBajeHTHbIE CBsI3U. [{umnons. [onspHOoCTh
CBSI3M M TIOJISIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00Pa30BaHUS KOBAJICHTHOU CBsI3W. MOJIEKYyIApHBIC
Y aTOMHBIE KpUCTaJUTMYeCKHe penieTku. CBOICTBA BEIIECTB ¢ ATUMU TUIIAMU & KPUCTAUIMYECKUX PEIIETOK.



Merannnyeckas XxuMuyeckas cBsi3zb. OCOOEHHOCTU CTPOEHUS aTOMOB METAIIOB. MeTammueckasi XUMHYECKasl CBS3b U METAJUTUYECKas
KpucTajinyeckas pemerka. CBoiicTBa BEIIECTB C 3TUM TUIIOM CBSI3H.

Bonoponnast xumuueckast CBsizb. MeXKMONEKYJIIpHas U BHYTPUMOJEKYIsIpHas BOJAOPOAHAS CBA3b. 3HAYEHUE BOJOPOIHOM CBS3H [
OpraHu3aluu CTPYKTYp OMOIMOIUMEPOB.

[Tonmumepsl. IInacTMacchl: TEpMOILIACTBI U PEAKTOIUIACTBI, UX MPEACTABUTENN U IPUMEHEHKEe. BonokHa: npupoanbie (pacTUTEIbHbIE U
KUBOTHBIE) U XUMHUYECKHE (UCKYCCTBEHHbIE U CHHTETUUYECKHUE), UX MTPEJACTABUTENIN U IPUMEHEHHE.

["a3000pa3Hoe cocrosinue BeuiecTBa. Tpu arperatHbix cOCTOSHUS BOJIbl. OCOOEHHOCTH CTpOEHUS ra30B. MosipHbIi 00beM
ra3000pa3HbIX BEILECTB.

[Tpumepsl ra3000pa3HbIX MPUPOTHBIX CMECE: BO3AYX, IPUPOIHBIN ra3. 3arps3HeHue atMocdepsl (KUCIOTHBIE JOKIN, TAPHUKOBBIN

s dekr) u 60pnda
C HHM.

Hpe,IICTaBI/ITGJII/I F33006pa3HBIX BCHICCTB: BOAOPOId, KUCIOpPOA, erIeKI/ICJILIﬁ rai3, aMMmnakKk, 5TUJICH. Hx IMOJIY4YCHHC, CO6I/IpaHI/I€ )41
pacCIio3HaBaHUC.

Kunkoe cocrosinue BemecTBa. Boma. [lorpebiaenne Boabl B OBITY U Ha TPOU3BOJICTBE. JKECTKOCTh BOABI M CIIOCOOBI €€ YCTPaHCHHUS.
MuHepaibHbIE BOJIbI, HX UCIIOJIb30BAaHNE B CTOJIOBBIX M JICUCOHBIX IEIISIX.
JKunkue kpuctauibl U1 UX IPUMEHEHHUE.

TBepnoe cocrosinue BemecTBa. AMOpQHBIE TBEP/IbIC BEIIECTBA B MPUPOJIC U B KU3HU YEIIOBEKA, UX 3HAYCHUE U MpuMeHenne. Kpuc-
TaJUTNYECKOE CTPOEHUE BEIIECTBA.



Hucnepcuble cuctemsl. [lonsiTue 0 nucnepcHbIX cucteMax. JucnepcHas (asza u aucnepcuonHas cpeaa. Knaccudukanuus nucrnepcHbix
CUCTEM B 3aBUCUMOCTHU OT arperaTHOro COCTOSIHHSI IUCTIEPCHOM Cpelbl U AUCIIEPCUOHHON (pa3bl.

I'pybonucnepcHble CUCTEMBL; SMYJIbCHUHU, CYCIIEH3HH, a9PO30JIH.

ToukoaucnepcHsie cucTeMbl: Tenu 1 301u. CocTaB BeliecTBa U cMeceil. BerecTBa MOJIEKyJISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.
3aKOH MOCTOSTHCTBA COCTaBa BELIECTB.

IlonsiTHE «HOJIS» U €€ Pa3HOBUIHOCTU: MACCOBAA (IIOJISI QJICMCHTOB B COCAMHCHHNHU, J0JIA KOMIIOHCHTA B CMCCHU — JOJIA HpHMCCGfI»
A0JI paCTBOPCHHOI'O BCIICCTBA B paCTBOPC) 1 0o0ObeMHasl. I[OJ'ISI BbIXOJa IPOAYKTA PCAKIIUU OT TCOPCTUICCKU BO3MOKHOTO.

JemoncTpamuu. Mojiesib KPUCTAUIMYECKON peIeTKu xaopuaa Hatpus. OOpasiibl MUHEPATIOB ¢ HOHHOW KPUCTANIMYECKOM
PEIIeTKON: KalabIuTa, rajguTa. Moaenn KpUCTaNIMYeCKUX PEIIeTOK «CYXO0To JbJay (WM Hojia), anmasa, rpadura (Ui KBapla).
Mopens monekynbl JIHK. O6pa3siiel mmactmace (heHosnodhopmaibaeruaHble, MOJIUYPETaH, MOJIUITUIICH, TOJUTTPOTIHIICH,
MOJIMBUHUJIXJIOPU) U u3aenus u3 Hux. O0pasiibl BOJIOKOH (IIEPCTh, MIETK, alleTaTHOE BOJIOKHO, KalpOH, JaBCaH, HEWJIOH) U U3Jeus
u3 Hux. O0Opa3ibl HEOPraHMYECKUX MOJIUMEPOB (Cepa IMIacTUYeCcKasi, KBapll, OKCHJI aIFOMUHMUS, IPUPOTHBIE aATFOMOCHIMKATHI).
Mopaenb MossipHOTO 00beMa ra3oB. Tpu arperaTHBIX COCTOSIHUA BOIbI. OOpa3iibl HAKUIIH B YaWHUKE U TPyOax IEeHTPaTbHOTO
ororuieHus. JKecTKoCTh BOJIBI M CIIOCOOBI ee ycTpanenus. [Ipubopsl Ha xxuakux kpucramuiax. O0pasisl pa3TudHbIX AUCTIEPCHBIX
CHUCTEM: SMYJbCHUM, CYCIICH3UM, a3p0o30JieH, reneit u 3oieit. Koarymsuus. Curepesuc. Dpdext Tungans.

JlaGopaTopHble onbIThI. 2. OnpeaeneHne TUNa KpUCTaJIInYeCcKOW pEMIETKH BEIIECTBA U OMKMCAHUE €ro CBOMCTB. 3. O3HAKOMIIEHUE C
KOJUIEKIIMEH MOJTMMEPOB: IIACTMACC U BOJIOKOH U M3/enus U3 HuX. 4. VcripiTaHue BOABI HA KECTKOCTh. Y CTPAHEHUE KECTKOCTH BOJIBI.
5. O3HaKOMJIEHUE ¢ MUHEPaJIbHBIMU BOJIaMu. 6. O3HaKOMJIEHHUE C TUCIIEPCHBIMU CHUCTEMAMMU.

Tema 3. Xumuueckue peakuuu (16 4yacon)

Peakiuu, naymniyue 0e€3 U3MEHEHHUS COCTaBa BEIIECTB. AJUIOTPOIMS U aJZTIOTPOIHbIC BUJOM3MEHEHUS. [[pMYuHbI aa10TpOonuu Ha MpU-
Mepe MoauduKanmii Kuciaoposa, yriaepoaa u ¢gocdopa. O30H, ero OMOJIOTHIECKAS POJIb.

N3omepsl u nu3omepus.



Peakiuu, uayiirie ¢ U3MEHEHUEM COCTaBa BEIECTB. Peakunu coeiMHEeH s, pa3JIoKeHUs], 3aMEILeHUsI 1 0OMEHA B HEOPTaHUYE CKOM U
opraHudeckoil Xxumuu. Peakium 3x30- u 3H10TEpMHUUEcKHe. TernnoBoil apPexkT XMMUUECKO peakuu U TEPMOXUMHUYECKUE
ypaBHEeHUs. Peakiiuyu ropeHus, Kak 4aCTHBIN CIydail 9K30TEPMHUYECKUX PEAKLIUM.

CxopocTb XxuMHuuecKko# peakini. CKOpOCTbh XUMUYECKOW peaknn. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLIMK OT IPUPOJIbI pearu-
PYIOLIMX BEUIECTB, KOHIEHTPALUU, TEMIIEPATYPHI,

mIomaau MMOoBCPXHOCTHU COIMIPUKOCHOBCHUA U KaTaJInU3aTopa. PeaKL[I/II/I roMoO- U ICTCPOTCHHBIC. IlonsiTue o kaTanuse u KaTaJIn3aTopax.
q)epMeHTBI KaK OMOJIOTHYECKHE KaTaJIn3aTOPHI, 0COOEHHOCTH UX (PYHKI_[I/IOHI/IPOBH.HI/IH.

O6paTI/IMOCT]':> XUMHYCCKHUX peaKuHﬁ. H€O6paTI/IMBIe Hu 06paTI/IMBIe XUMHYCCKUC PCAKIIUU. CocTossHre XMMHUUYECKOTO PaBHOBECH:A A
O6paTI/IMI)IX XUMHUYCCKHUX peaKum”I. Crioco0nb1 CMCIICHHUA XUMHWYCCKOTI'O PABHOBCCHA HAa IIPUMECPC CUHTC3d aMMHAKaA. Ilonsarue 00
OCHOBHBIX HAYYHBIX ITPUHOUIIAX ITPONU3BOACTBA HA ITPUMCPC CUHTEC3d aMMHAKa UJIIN CepHOﬁ KHCJIOTBI.

Ponb BOJbI B XUMHUYECKOU PCaKIUU. HUcTunnsie PacCTBOPHLI. PaCTBOPI/IMOCTB )51 KJ'IaCCI/I(l)I/IKaIlI/IH BCHICCTB 110 3TOMY IIPU3HAKY: pacC-
TBOPUMBIC, MAJIOPACTBOPUMBIC 1 HCPACTBOPUMBIC BCIIICCTBA.

GHGKTPOJII/ITLI N HCOJICKTPOJINTHI. GHGKTPOJII/ITI/ILIGCKZUI Jucconuanus. KI/ICJIOTLI, OCHOBAHMHA U COJIM C TOYKH 3PCHUA TCOPHUU
BHGKTpOHI/ITI/I‘IGCKOﬁ Jucconranuu.

XHUMHUYECKHE CBOMCTBA BOJIbI: B3aUMOJIEHCTBHUE C METa/UIaMH, OCHOBHBIMHU M KHCJIOTHBIMH OKCHIAMH, Pa3JI0KCHHE U 00pa3oBaHuE
KPUCTAJUIOTUIPATOB. Peakiiuy rugpataliii B OPraHUYE€CKON XUMUH.

[unponu3 opraHryueckux U HeopraHundeckux coenunennii. Heobparumerit rugponus. OOpaTUMBIN THAPOIU3 COJICH.

I'maponn3 opraHnyecKuX COEAMHEHUN U €T0 MPAKTUYECKOE 3HAUYCHUE IS MTOTYy4YEHUS THIPOIM3HOIO CIIMPTa U MblIA. bruomornyeckas
POJIb THUAPOJIN3A B TUIACTUYECKOM U YHEPTeTUIECKOM OOMEHE BEIIECTB M SHEPTHH B KIIETKE.

OKHCIIUTEIHPHO-BOCCTAHOBUTEIILHBIC PCaAKIIHUM. CreneHb OKHCIICHMS. Onpez[eneHHe CTCIICHHN OKUCJICHUA I10 (bOpMYJ'IC COCIMUHCHUA.
ITonsaTrue 00 OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PCaAKIHAX. Oxmucienne u BOCCTAHOBJICHHUC, OKHUCJIUTCIb U BOCCTAaHOBHUTCIIb.



DneKTpoun3. DIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MPOLIECC. DIEKTPOIN3 PACIUIABOB U PACTBOPOB HA MPUMEPE
xyopua Hatpus. [IpakTuueckoe NpUMEHEHHE 3IEKTPOIIN3a. DIEKTPOIUTUUECKOE TTOTYUSHUE aATFOMHUHHSL.

HMemonctpamuu. [IpeBpanienue kpacHoro ¢hocdopa B 6enbiit. O3oHatop. Mopaenu Mosneky H-OyTaHa U u300yTaHa. 3aBUCUMOCTh
CKOPOCTH PEAKLUH OT IMIPUPOJIBI BEIIECTB HA TPUMEPE B3aUMOJEHCTBHS PACTBOPOB PA3IUYHBIX KMCIOT OAUHAKOBOM KOHIIEHTPALUHU C
OJIMHAKOBBIMU I'paHyJaMU IIUHKA U B3aUMOJCHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB (MarHus, LIMHKA, JKeJIe3a) C COJITHON
KHCIOTON. B3aumoneiicTBie pacTBOPOB CEPHOM KUCIOTHI C PACTBOPAMHU THOCYJIb(aTa HATPUS PA3TUUYHON KOHUEHTPALUHU U
Temmneparypbl. Mojenb Kumsiero ciiosi. Pasnoxkenue nepokcuaa BOJgopoaa ¢ MOMOIIbI0 Katanu3atopa (okcuaa mapranna (IV)) u
KaTtaja3bl CBIPOro Msica u celporo kaprodens. [Ipumepsl HEOOpaTUMBIX peakinil, UIYIIMX ¢ 00pa30BaHUEM OCAJKa, ra3a WU BOJBI.
BsaumoneiictBue nutus u HaTpus ¢ Boaol. [lonyuenne okcuna dpochopa (V) u pactBopeHue ero B BoJI€; UCTIBITAHUE TOTYYEHHOTO
pacTtBopa JakMycoM. OOpasiibl KpUCTAIOTHAPaTOB. VcnbiTaHuEe pacCTBOPOB AJNEKTPOIUTOB M HEIJIEKTPOIUTOB HA MPEIMET
JUCCOLMAIIMK. 3aBUCUMOCTD CTENIEHU AJIEKTPOIUTHUECKON TUCCOIMAIIMU YKCYCHOU KUCIIOTHI OT pa3baBienus pactBopa. [ uaponus
KapOuaa kanblus. [ 'uapoian3 kapOoOHATOB MIETOYHBIX METANIOB M HUTPaToB LMHKa win cBuHIA (II). [Tonyuenue mputa. [Ipocreitmue
OKHUCJIMTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU: B3aUMOJICUCTBHE IIMHKA C COJITHON KHUCIIOTOM U )Kelie3a C pacTBOPOM cylibdaTta Meau
(IT). Mopens anekTpoausepa. Mojiensb AIeKTPOTU3HON BaHHBI JIJIs MTOJTYUYCHHS aTFOMHUHUS.

JlaGopaTopHble ONbITHI. 7. Peakius 3aMenieHust MeIH JKeJIE30M B pacTBOpPE MEAHOTO Kyropoca. 8. Peakiuu, uaymue ¢
oOpa3oBaHHEM OCaliKa, ra3a u Bojbl. 9. [lonydyeHne kuciaopoia pa3aokeHUeM MePOKCHIa BOJOPO/Ia ¢ MOMOIIbIO OKCHAA MapraHiia
(IV) u xaranassl ceiporo kaprodens. 10. [Tomyuenue Bogopoia B3auMoI€MCTBIEM KUCIOTHI ¢ TUHKOM. 11. Paznuuneie ciydan
ruaponinsa coneit. [IpakTudeckas padora Ne 1. [Tonyyenue, cobupanue u pacroznaBanue ra3os. IlpakTudeckasi padora Ne 2
«ITonyuenue ra3oB u u3ydyeHue ux cBocTy. llpakTnueckas padora Ne 3 «['uaposu3 BemecTB.

Tema 4. BemecTBa 1 ux cBoiicTBa (22 yaca)

Mertainsl. B3anmoneiicTBre METAIIIOB ¢ HEMETANIAMU (XJIOpOM, CEpOil U KUCIIOpoioM). BzanMoneiicTBrE 1ETOUYHbIX U
HIEJI0YHO3EMENbHBIX METAJNIOB C BOJIOM. DIIEKTPOXUMHYECKUN Pl HAPSIKEHUI MeTauioB. B3anmoneiicTBre METAIIOB ¢ pacTBOpaMHU
KHUCIIOT U cOoJiei. AmoMHHOTEepMUSL. B3aumoaeiicTBie HaTpus ¢ STAHOJIOM U (PEHOIIOM.

Koppo3us metamnos. [loHaTHe 0 XUMHUUYECKOHN U JIEKTPOXUMHYECKON KOPPO3UU METAIIIOB. CIOCOOBI 3alIUTHl METAJJIOB OT KOPPO3UHU.



Hemertamnbl. CpaBHUTENBHAS XapaKTEPUCTUKA TaJIOTEHOB KaK HanboJiee TUMMMYHBIX MPEJCcTaBUTENe HeMeTaioB. OKUCIUTENIbHBIC
CBOMCTBa HEMETAJJIOB (B3aUMOJICHCTBUE C METANIaMHU U BOJOPOJ0M). BoccTaHOBUTENIbHBIE CBOMCTBA HEMETAILIOB (B3aUMOICHCTBUE C
0oJiee PIEKTPOOTPUIIATEIILHBIMU HEMETAJIIA U CIIOKHBIMH BEIIECTBAMU-OKUCIUTENAMU). KUCITIOTHI HEOPraHUYeCKUe U OpraHuueCKue.
Knaccuduxanus kuciaor. XuMU4ecKrue CBOMCTBA KUCIOT: B3aUMOJIEHCTBHUE C METaUIaMU, OKCUIaMU METAJIJIOB, THIPOKCUIAMU
METAaJIJIOB, COJIAMU, criupTamu (peakuus stepuduxainuu). OcoOble CBONCTBA a30THON M KOHIIEHTPUPOBAHHOW CEPHOM KUCITOTHI.

OcHoBaHMs HEOpraHudeckue u opranudeckre. OcHoBaHuUs, UX Kiaccuukaiusa. XUMUYECKIUE CBOMCTBA OCHOBAHUMN: B3aUMO/ICHCTBHE
C KMCJIOTaMHU, KUCIIOTHBIMHU OKCHUJIAMU U COJISIMU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHUM.

Conu. Knaccudukanus cosneil: cpeqHue, KUCiable 1 OCHOBHbIE. XMMHUYECKHE CBOMCTBA COJIEH: B3aUMOICHCTBUE C KUCIOTAMH,
eJI04aMu, MeTajuiaMu U coiisiMu. [IpencraBurenu cosiel M ux 3HaueHue. XJIOPUI HaTpusl, KapOoHAT Kalblud, pocdar kanbLus
(cpennue conu); TUIPOKApOOHATHI HATPUSL U AMMOHHUS (KHCIIbIE COJN); TupokcokapOoHaT mean (II) — manaxuT (OCHOBHAs COJb).

KadecTBeHHbIE peakiiny Ha XJIOPHUA-, CyIbdaT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTHOHBI xkene3a (I1) u (111).

I'eneTnueckas CBA3b MCIKOY KiIIaCCaMU HECOPIraHUYCCKUX U OPraHUYCCKUX COGI[PIHGHPIﬁ. [IoHsiTHE O TEHETUYECKOM CBS3U U
ICHCTUYCCKUX PALAAX. ['eneTnueckuit paa METaJlIa. ['eneTnueckuit paa HEMETAJlIA. Oco0eHHOCTH TEHETHYECKOTO psaaa B
OpFaHI/I‘{eCKOﬁ XHUMHHU.

JemoncTpanun. Kostekius o0pas3ioB MeTauioB. B3anmoaeiicTBue HaTpHUs U CYpbMBI C XJIOPOM, JKeJie3a ¢ cepoid. ['opeHne maraus u
aJFOMHUHUS B KUCIIOpOJie. B3anMo1ecTBrE MIET0YHO3EMENIBHBIX METAJIJIOB C BOJIOW. B3anMoieiicTBue HATpHUsI C ATAHOJIOM, IIMHKA C
YKCYCHOM KHCJIOTOW. AmtoMuHOTepMusi. BzauMoieicTBUe Me ¢ KOHLIIEHTPUPOBAHHOW a30THOM KUCJIOTOU. Pe3ynbTaThl KOppo3uu
METaJIJIOB B 3aBUCHUMOCTH OT YCJIOBHH ee mpoTekanus. Komiekius o0pa3ioB HeMeTauioB. B3anmoaeiicTBrue XJIOpHO# BOABI €
pacTBOpoM Opomua (noauaa) kanus. Komnekiys npupoHbIX OpraHUnYeCKUX KUCTOT. Pa3z0aBneHne KOHIIEHTPHUPOBAHHON CEpHOM
KHUCJIOTHI. B3auMopelcTBre KOHIEHTPUPOBAHHOM CEPHON KUCIOTHI C CaxapoM, LIEJIII0JI0301 U Meabto. O0pa3ibl IPUPOIHBIX
MUHEPAJIOB, COAECPKAIINX XJIOPHUI HATPUsl, KapOoHAaT Kanbius, pocdaT kanbius u rugpokcokapoonat meau (II). O6pasiipl numeBbIx
MPOYKTOB, COJIEPIKAIINUX TUAPOKAPOOHATHI HATPUS U aMMOHHUS, UX CIIOCOOHOCTH K Pa3fI0KEHUIO MIPU HarpeBaHuu. [ amenue coapl
ykcycom. KauecTBeHHbIE peakii Ha KATUOHBI 1 aHUOHBI.



JladopaTopHbIe onbIThl. 12. McnbiTanue pacCTBOPOB KUCIOT, OCHOBAHUM U COJIEN MHAMKATOpaMH. 13. B3auMoaencTBHE COITHON
KHMCJIOTBI M pACTBOPA YKCYCHOM KHCIIOTHI ¢ MeTauiamMu. 14. BzanMmoaencTBre ConsTHON KUCIOTHI M pACTBOPA YKCYCHOM KHCIIOTHI C
OCHOBaHUAMM. 15. B3auMoaencTBue COsTHOM KUCIOTBI U paCTBOPA YKCYCHOM KUCHOTHI ¢ cosiMU. 16. [lomyyenue u cBoiicTBa
HEpacTBOPUMBIX OCHOBaHUMU. 17. ['MapoIn3 XJIOPUAOB U AlIETATOB HIENOYHBIX MeTaIIOB. 18. O3HaKOMIIEHHE ¢ KOJUIEKIUSAMU: a) Me-
Ta/uIoB; 0) HEMETAJIOB; B) KUCIIOT; T') OCHOBAHUIA; J1) MUHEPAJIOB U OMOJIOTMYECKUX MAaTEpUAIIOB, COACPKAITUX HEKOTOPHIE COJIH.

IIpakTuuyeckas padora Ne 4 «CpaBHEHUE CBOMCTB OPraHUYECKUX U HEOpraHn4Yeckux BeuiecTs». llpakTuyeckas padora Ne 5
«PelieHne s3KkcepuMEHTaIbHbIX 3a/1a4 0 Heopranuyeckod xumun». [IpakTudeckasi padora Ne 6 «Penienue skcnepuMeHTAIbHBIX
3a/1a4 1o oprannyeckoit xumumn». Ilpakrudeckas padora Ne 7 «I'enetuueckas cBs3p». llpakTuyeckas padora Ne 8 «Onpenenenue
BOJIOKOH U IUTACTMACC).

Tema 5. Xumus B :xu3Hu oomectBa (10 wacoB) Mororiue u ynctsmme cpeacTea. [IpaBuna 6e30macHoi paboThI CO CpeACTBAMHU
OBITOBOM XUMHUH. XMMUYECKHUE BEIIECTBA KaK CTPOUTEbHBIE U MOEIOUHbIE MaTepuaibl. BemecTsa, Hcnoib3yemMbie B Tourpadumu,
KUBOITHUCH, CKYJIBIITYpE, apXUTEKTYype. bhITOBas XuMHUUecKass r[paMOTHOCTh. XUMHUYECKOE 3arps3HEHNUE OKPYKAIOIIEH Cpe/ibl U €ro
MOCJICICTBUS

JemoncTpanuu. OOpasiibl CPEeICTB TUTHEHBI U KOCMETUKH

JlabopaTopHble onbITHI. 3HAKOMCTBO C 00pa3liaMy MOIOLIUX U YUCTAIINX CPEACTB. M3yueHre HHCTPYKIIHIA 110 X COCTaBY U
IPUMEHEHHUIO



TemaTnuyeckoe nIaHUpPOBaHUe MO XuMuH, 11 Kiace

Ne ni/m | Tema pa3nena, ypoka KouunvecTBo yacos
Tema 1. «CTpoenue aroma» 9
1 Tunel nzomepun. TCOB, HOMEHKIATypa OPraHUYECKUX BEIIECTB 1
2 Tunel XUMHUYECKUX PEAKIMI B OPraHMYECKON XMMUU, KAUECTBEHHbBIC PEAKIINU 1
3 Pemennie 3anau. BxonHasi koHTposibHas padora 3a 10 kiace 1
4 Atom — cioxHas enuauia. CtpoeHue aroma 1
5 DNeKTpOHHAsI KOH(DUTypaIys aTOMOB XUMHYECKUX AJIEMEHTOB 1
6 BasieHTHBIE BO3MOKHOCTH aTOMOB 1
7 [TpeaAnocChUTKN OTKPBITHS TIEPUOTUIECKOTO 3aKOHA 1
8 ITepuonnuecknii 3akoH u cucrema JI.M1.MenpaeneeBa. 3HaueHre 3aKoHa 1
9 OCHOBHBIC 3aKOHBI ¥ TIOHSITUS XUMUH 1
Tema 2. «CTpoeHHEe BelIeCTBA» 9
10 | Monnas xummnueckas cBa3b. KoBajgeHTHas 1
11 Bonopoanas u Metaysinueckasi CBsI3b. 1
12 | I'mOpunuzamus. ['eomeTpust MOJIEKy 1
13 | JlucnepcHbie CUCTEMBI 1
14-15 | PacTBOpBI 2
16 KoMrIuiekcHble coeIuHEHUS 1
17-18 | O606menue. KontposabHas padora Ne 1 «Ctpoenue atoma u MoJiekyJ. Tunbl cBsizeii» 2
Tema 3. «XumMnueckne peakium, 16
19-20 | Knaccudukanus XUuMUYSCKUX peaKIuid 2
21-22 | Nonnsbie peaknuu oomena. IlpakTtudeckas pa6ora Nel «onHble peakuum» 2
23-24 | OKHCIHTEIIFHO — BOCCTAHOBUTEIBHBIC PEAKITNI 2
25 CKOpOCTh XUMHUYECKUX PEAKIIUMA 1




26 XHWMHUYECKOE PABHOBECHUE U €TI0 CMEIICHUE 1
27 DNEKTPOIUTHYECKAs JUCCOIUALIUS 1
28-29 | 'upponu3 BelecTB 2
30 IpakTnuyeckas padora Ne 2 «[lonyyeHue ra3oB U U3yuyE€HUE UX CBOMCTBY 1
31 IIpakTnueckas padora Ne 3 «['uaponus BeniecTs» 1
32 O6001IEHUE TEMBI. 1
33-34 | KoutpoJabHasi padora Ne 2 «CTpoeHue BelecTBa» U €€ aHAIU3 2
Tema 4 «BemecTBa U UX CBOICTBAY. 22

35 | Knaccudukaius HeOpraHmuecK1X BeIlecTB 1
36 | Kimaccudukanus opraHu4ecKuX BEIIeCTB 1
37 | Meramnel. usnueckue CBONCTBA 1
38 | [Tonyuenne metamioB. CriiaBbl 1
39 | XuMu4ecKkue CBOMCTBA METAJIJIOB 1
40 | Koppo3us meTamioB 1
41 DIIEKTPOJIN3 1
42 [llenoyHbIe METAILIBI 1
43 [Ile109HO — 3eMeNbHBIC METAJLIbI 1
44 | AnroMuHUA 1
45 | O600meHne 1
46 | llpakTnyeckas padora Ne 4 «CpaBHEHHE CBOWCTB OPTAaHMYECKUX U HEOPTAHUIECKUX 1

BEILIECTBY

47 | KonuTpouabHas padora Ne 3 «MeTta/Luibh» 1
48 OO6u1as xapakTepucTUKa HEMETAJIIOB. XUMHUYECKHE CBOMCTBA 1




49 | BomopoaHble COeIMHEHMS] HEMETAIIIOB 1
50 | Kucnotel opranuueckue 1 HEOPraHMueCKHe 1
51 | OcHOBaHMs OPraHUYECKUE U HEOPTAHUYECKHE 1
52 | 'enernueckas cBSI3b 1
53 IIpakTuueckas padora Ne 5 «Penienue skCiepuMEHTaIbHBIX 3a/1a4 10 HEOPraHUYECKOMN 1
XUMU)
54 | llpakTuyeckas padora Ne 6 «PerieHne sKcriepuMEHTaIBHBIX 33/1a4 TI0 OPTraHUYECKOM 1
XUMHH
55 | [IpakTuueckas padora Ne 7 «['eHeTnueckas CBS3b» 1
56 | KonTpoannasi padora Ne 4 «HemeTawabh» 1
Tema 5. «XuMHA B JKM3HH 001IeCTBA» 10
S7 XHUMHS U TPOU3BOJCTBO 1
58-59 | Xumus u ceabcKoe X035HUCTBO 2
60-61 | Xumust u mpoOIEeMbI OKPYIKAIOIICH CpeIbl 2
62-63 | XuMus ¥ MOBCEIHEBHAS KU3Hb YEJIOBEKA 2
64 IIpakTuyeckas padora Ne 8«OnpeneneHre BOJIOKOH U IJIACTMACCH 1
65-66 | [TonroroBka Kk KOHTpOILHOM paboTre KonTpoanHasa padora Ne 5 «Utorosas 2
Hroro 66
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