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Ilnanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa.

Crangapt ycraHaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHHUS OOy4YaloIIMMHUCS OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa30BaHUs:
-TMYHOCTHBIM, BKJIIOYAIOUIMM TOTOBHOCTb M CHOCOOHOCTh OOYyYalOUIMXCS K CaMOpPa3BUTHIO U
JUYHOCTHOMY CaMOOIPEIEIIEHHUIO, cOPMHPOBAHHOCTh ~ MX MOTHUBAMM K OOyYEHHIO U
L[EJICHAIIPABJIICHHON TMO3HABaTEeNIbHOM  JESTeNbHOCTH, CHUCTEMbl 3HAUMMBIX COLHUAIBHBIX U
MEXJIMYHOCTHBIX OTHOILIEHWH, LIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK, OTPa)KarOIIMX JMYHOCTHBIE U
rpaXKAaHCKHe TO3UIHUH B A€ITEIbHOCTH, COLIMAIbHbIe KOMIIETEHIMH, IPAaBOCO3HAHUE, CITIOCOOHOCTh
CTaBUTh 1€l M CTPOUTH >KW3HEHHBIC IUIAHBI, CHOCOOHOCTH K OCO3HAHUIO POCCHUCKOM
UJCHTUYHOCTU B OJUKYJIBTYPHOM COLIUYME;
-METalpeJIMETHBIM, BKJIIOYAIONIMM OCBOCHHBIE OOYYAIOIIUMHCS MEXKIPEAMETHBIC TOHATHS H
yHHUBEpcaibHble Yy4yeOHble JeHcTBHUS (pEryiasiTUBHbIC, IIO3HABAaTEIbHbIE, KOMMYHUKATHUBHEIC),
CIIOCOOHOCTh HMX WCIOJNB30BaHUS B YYEOHOW, IO3HABATEILHOW U COIMAIBHON IpaKTUKE,
CaMOCTOSITENIbHOCTh IUIAHUPOBAHUSI M OCYILECTBICHHUS y4eOHOW NEeATEIbHOCTH W OpraHU3aluu
y4e0HOr0 COTpYAHHMYECTBA C II€JaroraMM W CBEPCTHHKAMH, IIOCTPOEHHE WHIUBUIYaTbHON
00pa3oBaTeNbHON TPACKTOPUY;
-IIPeIMETHBIM, BKJIFOYAIOIIMM OCBOCHHBIE OOYUYAIOUIMMHUCS B XOJI€ M3YyUeHHUs y4yeOHOro mpeamera
yMeHusl, cieurduueckue Ui T1aHHOM MpeaIMEeTHONH 00JIacTH, BUABI ACSITEIbHOCTU IO MOTYyYEHHUIO
HOBOTO 3HaHMS B paMKax y4eOHOTO mpenMeTa, ero nmpeoOpa3oBaHUIO U MPUMEHEHHUIO B yUCOHBIX,
yueOHO-TIPOEKTHBIX M COLHUAIbHO-MPOEKTHBIX CUTyalUsX, (HOPMHUPOBAHME HAYYHOTO THIIA
MBIIUICHUS, HAYYHBIX TIPEICTABICHUN O KIIFOUEBBIX TCOPHUSAX, THIAX U BUJIaX OTHOIICHUH, BIaICHHUE
HAyYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMH, METOJIaMU U TIPUEMaMHU.
JInuyHOCTHBIE Ppe3yabTAThl OCBOCHHS OCHOBHOW 00pa3oBaTENbHONM IPOrpaMMbl OCHOBHOTO
o0m1ero o6pa3oBaHus JOIKHBI OTPAXKATD:
1) BocuTaHue pOCCUMCKON Ipa’KIaHCKOW MJIEHTUYHOCTH: MAaTpUOTHU3MA, yBaxeHUs] K OTedecTBy,
MPOILIOE W HACTOSIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu; oco3HaHUE CBOEH ATHHUECKOM
IPUHAJUIEKHOCTH, 3HAHUE HCTOPUH, fA3bIKA, KYyJbTYpbl CBOEr0 HapoJa, CBOEro Kpas, OCHOB
KYJIbTYPHOTO Hacieaus HapoioB Poccunm u  dYenoBedecTBa; YCBOEGHHUE T'yMaHHUCTUYECKHX,
JIEMOKPAaTUYECKUX U TPaJULMOHHBIX LEHHOCTEH MHOI'OHALMOHAJIBHOTO POCCUHCKOIO O0IECTBa;
BOCIHTAaHKUE YyBCTBAa OTBETCTBEHHOCTH U J0Jira nepen Poaunoii;
2) ¢dopmupoBaHHE OTBETCTBEHHOI'O OTHOUIEHHMS K YYEHHIO, TOTOBHOCTM M CIIOCOOHOCTH
o0yyaroImuxcsi K CaMOpa3BUTHIO M CaMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMM K OOyYeHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO AajbHEHIIeH WHAMBHUIYaTbHON TpaeKTOpUHU
o0Opa3oBaHus Ha 0aze OPUEHTHPOBKH B MHpe Hpodeccuil U npodeccuOHANbHBIX MPEANOYTEHHN ¢
Y4E€TOM YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB, a TaKKe€ Ha OCHOBE (POpPMHUpPOBaHUS
YBaXUTEIBHOTO OTHOLIEHUS K TPYY, Pa3BUTHUS OMbITA YYaCTHUSI B COLIMAIBHO 3HAUMMOM TPY/IE;
3) dopmupoBaHuEe 1EIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHKH, YIUTHIBAIOIIETO COLIUATBHOE, KYIbTYPHOE, SI36IKOBOE,
JTlyXOBHO€ MHOT000pa3ne COBPEMEHHOI'0 MHUPA;
4) ¢opMupoBaHHE OCO3HAHHOTO, YBOXKHUTEIBHOTO U JOOPOKEIATEIbHOTO OTHOIIEHUS K JIPYyromMy
4eJI0OBEKY, €ro MHEHMIO, MUPOBO33PEHHIO, KYJIBTYpPE, S3bIKY, BEpE, I'PaXTaHCKOW MO3ULMH, K
UCTOPUH, KYJIbTYpE, PEIUTUH, TPAIULUsAM, I3bIKaM, IIEHHOCTSAM HapoJ10B Poccuu n HapooB Mupa;
TOTOBHOCTU M CIOCOOHOCTH BECTH JUANOT C JIPYTUMH JIIOABMH M JIOCTMUTaThb B HEM
B3aUMOTIOHUMAaHUSI;
5) ocBOEHHE COIHMABLHBIX HOPM, MPaBUIJI TOBEIECHUS, POl 1 (OpM COIMATBLHOM KU3HH B TPYIIIAX
U cooOIlecTBax, BKJIIOYas B3pOCIbIE U COLMAIbHBIE COOOIIECTBA; Yy4YacTHE B ULIKOJIBHOM
CaMOYTIpaBJIEHUH W OOIIECTBEHHOM HM3HHM B Tpejaerax BO3PACTHBIX KOMIIETEHLUMH C y4eToM
PErHOHANIbHBIX, ITHOKYJIBTYPHBIX, COLUATIBHBIX U SKOHOMHYECKHX OCOOCHHOCTEH;
6) pa3BUTHE MOPATBHOIO CO3HAHMS U KOMIIETEHTHOCTH B PELICHUH MOPAJIBHBIX MTPOOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpA, (OPMHUPOBAHHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O MOBEACHUS,
OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;
7) dopmupoBaHME KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIEHHH U COTPYAHHYECTBE CO
CBEPCTHHKAaMM, JE€TbMH CTaplIEro W MIJIAQALIEr0 BO3pacTa, B3pOCIBIMH B  IIpolecce
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00pa3oBarenbHON, OOIIECTBEHHO IOJE3HON, YUEeOHO-UCCIE0BATEIIbCKON, TBOPYECKON M JIPYrHX

BUJIOB JICSATEIBHOCTH;

8) dopmupoBaHHE IIEHHOCTH 3I0pPOBOIO0 M Oe30macHOro oOpa3a >KHU3HU; YCBOCHHE IpaBUII

WHIWBUIYAILHOTO M KOJUICKTUBHOTO O€30MacHOr0 TMOBEACHUS B YPE3BBIYAMHBIX CHTYAIHSIX,

YIPOXKAIOLIUX KU3HU U 3J0POBbIO JIIO/IeH, MPaBUJI MOBEJCHHS Ha TPAHCIIOPTE U Ha JI0OPOTax;

9) ¢opmupoBaHUE OCHOB HKOJIOTUYECKOH KYJIBTYpBl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO

9KOJIOTHYECKOr0 MBIIUICHHS, PAa3BUTHE OIBITA HKOJIOTMYECKH OPUEHTHUPOBAHHOU peIeKCUBHO-

OIICHOYHOU M MPAKTUYICCKOU NEATEIILHOCTH B JKU3HEHHBIX CUTYAITUX;

10) oco3HaHue 3HAUEHUS CEMbH B >KM3HH YeJIOBEKa W OOIIecTBa, MPHUHITHE LIEHHOCTH CEeMEHOU

JKU3HU, YBAKUTEIBHOE U 3a00TJIMBOE OTHOILIEHUE K WIEHAM CBOEH CEMbH;

11) pa3BUTHE 3CTETHYECKOTO CO3HAHUSA YEPE3 OCBOCHUE XYJI0)KECTBEHHOI'O HACIEIUs HApOJIOB

Poccuu 1 Mupa, TBOpUYECKOM EATEIBHOCTH 3CTETHUECKOT0 XapakTepa.

12) mst TiyXux, CIabOCTBIIIAIINX, TTO3THOOTTIOXIITNX 00YJarouXCsi:

CIIOCOOHOCTH K COIMAIBHOM aJanTallii U UHTErpalyy B O0IEeCTBE, B TOM YHCIIE MPU peaanu3anuu

BO3MO>KHOCTEH KOMMYHHMKAIIMU HA OCHOBE CJIIOBECHOM peuu (BKJIIOYAs YCTHYIO KOMMYHUKAIIHIO), a

TaKkkKe, MpPU >KEJTaHUM, KOMMYHHMKAIlMM Ha OCHOBE ECTOBOM peuyHd ¢ JHMIAMHU, HMEIOIINMHU

HapylICHUs CIyXa;

13) ns oGyyaromuxcs ¢ HapyIeHUs MU OTIOPHO-ABUTaTEIBHOTO annapara:

BJIaJICHUE HABBIKAMU MPOCTPAHCTBEHHOM M COLMATILHO-OBITOBOM OPUEHTHUPOBKY;

YMEHHE CaMOCTOSITENIbHO U 0€30IacHO MepeABUTaThCs B 3HAKOMOM U HE3HAKOMOM IPOCTPAHCTBE C

UCTIOJIB30BaHUEM CIEIMATIBLHOTO 000PYAOBAHMS,

CIIOCOOHOCTh K  OCMBICIACHHMIO U AuddepeHluanud KapTUHBl MHpa, €€ BPEMEHHO-

MIPOCTPAHCTBEHHOW OpraHU3allNH;

CIIOCOOHOCTh K OCMBICIICHHIO COIMAIIBHOTO OKPY)KEHHS, CBOEr0 MecTa B HEM, IMPUHSATHE

COOTBETCTBYIOIIMX BO3PACTY EHHOCTEN U COLIMAIIBHBIX POJIEH;

14) s o6yyaromuxcs ¢ pacCTpORCTBAMHU ayTUCTHYECKOTO CIIEKTpa:

(dbopMUPOBaHHE YMEHUS CIICIOBATh OTPAOOTAHHOW CUCTEME MPABHII TIOBEICHUS M B3aUMOJICHCTBUS

B TPUBBIYHBIX OBITOBBIX, YYEOHBIX M COLMAJIBHBIX CHUTYyallUsX, YyIEP>KUBAaTh TPAHHIIBI

B3aUMOJCHCTBUS;

3HaHHWE CBOMX IMPEANOUTEeHUH (orpaHuYeHHi) B ObITOBOM cepe u chepe nHTEepPECOB.
MeTtanpeaMeTHble pe3yJabTaThl OCBOCHHS OCHOBHOW 0Opa30BaTEIbHON MPOrPaMMbl OCHOBHOTO

o011ero o0pa3oBaHUs JOMKHBI OTPAXKATD:

1) yMeHHE caMOCTOSITEIbHO ONPEACNSITh e CBOEro OOY4YEeHUs, CTaBUTh U (OPMYITHPOBATH IS

ceOst HOBbIE 3a/1auM B yueOe M MO3HABATENBbHON NEATeIbHOCTH, pPa3BHUBaTh MOTHUBBI U MHTEPECHI

CBOEH M03HABATEIbHON JESITENbHOCTH;

2) yMeHHE CaMOCTOSITeNbHO TUIAHUPOBATH MYTH TOCTHKEHUS 11eJIeH, B TOM YHCIie albTepHATUBHBIE,

OCO3HAHHO BHIOMpPATh HambOoJee d(PPEeKTUBHBIE CHOCOOBI PEIICHUS yYE€OHBIX M TO3HABATEIBHBIX

3a/1ay;

3) yMeHHEe COOTHOCUTH CBOM JIEUCTBUS C IUITAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISTh KOHTPOIb

CBOCH MeATEeIbHOCTH B TPOIECCEe JOCTIXKEHUS pe3yibTara, OMpEeNeNiaTh CrocoObl ACWCTBUI B

paMKax MpeJIoKEHHBIX YCIOBHIM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JIEUCTBHS B COOTBETCTBHH C

W3MEHSIOLIENCS CUTYalluEeH;

4) ymeHHe OLleHUBaTh PAaBUIILHOCTD BHIIOJHEHUS Y4eOHOM 3a1auu, COOCTBEHHbIE BO3MOKHOCTH €€

pelIeHus;

5) BiameHWe OCHOBAaMH CAMOKOHTPOJSI, CAaMOOIICHKH, TMPUHATHUS PEIICHHH U OCYIIECTBICHUS

OCO3HAHHOTO BBIOOpa B yueOHOMN U MO3HABATEIHHON NESTEbHOCTH;

6) YyMEHHWE OmNpenensiTh TOHSATHS, CO3/1aBaTh OOOOINEHWS, YCTAaHABIWBATh aAHAJIOTHH,

KIIACCU(UITUPOBATh, CAMOCTOSITEIIbHO BBHIOMpPATh OCHOBAHHUS W KPUTEpPUM MAJs KiacCHU(UKAIINU,

yCTaHABIWBATh  MPUYHUHHO-CICACTBEHHBIE  CBSI3U, CTPOUTH  JIOTHUECKOE  PACCYXKICHHE,

YMO3aKII04YeHNe (HHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U JIENIaTh BBIBOIBI,

7) yMEeHHE CO3/1aBaTh, MIPUMEHATh M MPEOOPa30BBIBATh 3HAKU U CHMBOJIBI, MOACIIA U CXEMBI JIJIS

pelieHus yueOHbIX U MTO3HABATENBHBIX 33/1aY;

8) cMBICIIOBOE YTCHHE;



9) ymeHmne opraHu3oBbIBaTh Y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIEM U
CBEpCTHHKAMM; pabOTaTh MHIMBHUIYAJIbHO M B TPYIE: HAXOAUTH OOIIee pelIeHue U pa3pemiaTh
KOH(QJIMKTBHI Ha OCHOBE COIJIaCOBaHUS IMO3UIUMH UM Yy4yeTa HHTEpPecoB; (opmMyaupoBatsh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHE OCO3HaHHO WCHOJb30BaTh pEUYEBbIE CpPEACTBA B COOTBETCTBUM C 3ajJaueit
KOMMYHHUKAIIMM JUI BBIPQKEHUS CBOMX YYBCTB, MBICIICH M TMOTPEOHOCTEH; IUIAHUPOBAHUSA U
peryisiiuyM CBOEU JEeATEIbHOCTH; BJIAJCHUE YCTHOW U IMHUCbMEHHON pPEYbl0, MOHOJIOTMYECKOMN
KOHTEKCTHOM PEUbIO;

11) dopmupoBanue M pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BaHHS HWH(OPMALMOHHO-
KOMMYHHKAIIMOHHBIX TexHojoruil (manee - WKT kommereHIuu); pa3BUTHE MOTHUBAllUU K
OBJIAJICHUIO KYJIBTYPOIl aKTUBHOTO I10JIb30BAHMSI CJIOBAPSIMU U IPYTUMU IOUCKOBBIMH CUCTEMaMU;
12) dopMupoBaHue U pa3BUTHE SKOJIOTHMYECKOIO MBIIUJICHUS, YMEHHUE MPUMEHSTh €ro B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM, COLMAIBHON MPAKTUKE U MPO(HEeCCHOHAIBHOW OPUCHTAITUH.
13) st r1yxux, ciabocabIIaIInX, MO3THOOTTIOXIINX 00yYaloIuXCs:
BJIAJICHHE HABBIKAMH OIIPENEIICHUSI U HMCIPABICHHS CHeUU(UUIECKUX OMMOOK (arpaMMaTH3MOB) B
MUCbMEHHOU U YCTHOW peyu;

14) s oGyyaromuxcs ¢ pacCTpONCTBAMHU ayTUCTUUECKOIO CIIEKTpa:
dbopMupoBaHUe CIOCOOHOCTH TUIAHUPOBATh, KOHTPOJIUPOBATH M OIICHUBATh COOCTBEHHBIE yUeOHbIE
JICUCTBHsI B COOTBETCTBMM C IIOCTaBICHHOM 3aJadell W YCIOBHSAMHM €€ pealu3aluy IIpH
COTPOBOKAAIOIIEH MOMOIIH MMEeJarOrHuecKoro pabOTHUKA U OPraHU3YIOIIel TOMOIIH ThIOTOPA;
(dbopMUpOBaHHUE YMEHHS ONpPENeisiTh HanOosee YPPEKTUBHBIE CIIOCOOBI JTOCTHIKEHHUS pe3yibTaTa
IpU  COMPOBOXKIAIOIIEH MOMOIIM TEeIaroru4eckoro pabOTHUKAa W OpPraHU3yIOIIEeH I[OMOIIU
TBIOTODA;
dbopMupoBaHHE YMEHHUS BBINOIHATH NEHCTBUS MO 3aJaHHOMY QJITOPUTMY HIIKM 00pasiy Mpu
COIPOBOKAAIOIIEH TOMOIIH I1€JarOrMuecKoro pabOTHUKA U OpraHU3YOIEN TOMOIIH ThIOTOPA;
dbopMupOBaHUE YMEHHUs OLICHUBATH PE3yJabTaT CBOEH AEATEIHLHOCTH B COOTBETCTBUHU C 33JaHHBIMU
ATaJIOHAMM IIPU OPTaHU3YIOLIEH TOMOIIY ThIOTOPA;
dbopMupoBaHHE YMEHUS aJIeKBaTHO pearupoBaTh B CTaHJAPTHOM CUTyallUd Ha yclieX U Heyaauy,
KOHCTPYKTUBHO JIEHCTBOBATh JIaXK€e B CUTYyallUsIX HEycIiexa Py OPraHu3YIolel IOMOIIU ThIOTOPa;
pa3BUTHE CIOCOOHOCTH CaMOCTOSITENIbHO OOpaTUTHCS K IMEJaroruueckoMy pabOTHHKY (mexarory-
IICUXOJIOTY, COIIMAJIbHOMY II€arory) B ciy4yae JMYHBIX 3aTPYAHEHHH B PELICHUH KaKOro-JInOo
BOIIPOCA;
(dbopMUpOBaHHE YMEHHS aKTUBHOI'O UCIOJIb30BAaHUS 3HAKOBO-CUMBOJMYECKHX CpPEICTB IS
npejcTaBieHus MHGopMauu o0 H3ydyaeMbIX OOBEKTaX W IMPOLECCax, PA3IUYHBIX CXEM peIIeHUs
y4€OHBIX M MPAKTUYECKUX 3a/1a4 NPU OPTaHU3YIOLIEH MOMOIIY NeAarora-lcuxoyora u TbIoTopa;
pasBUTHE CHOCOOHOCTH CaMOCTOSTENIBHO JEHCTBOBaTh B COOTBETCTBUM C 33JaHHBIMU 3TalOHAMU
IIpU NMOUCKE UH(pOpMALIMK B pa3IMYHBIX UICTOYHUKAX, KPUTUYECKH OLIEHWBATh U UHTEPIPETUPOBATH
NOJy4aeMyro HH(OpMAIMIO U3 pa3IMYHbIX HCTOYHHUKOB.

IIpenmeTHble pe3yJibTaThl

1) dopmupoBanue mnepBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX MPEJCTABICHUNH O BeELIECTBaX, MX
NpEeBpalleHUsIX M [PAKTUYECKOM NPUMEHEHUH; OBJIaJICHUE TOHATUHHBIM amnmapatoM U
CUMBOJINYECKUM SI3BIKOM XHMUU;
2) oco3HaHHWE OOBEKTUBHON 3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYECKHX IPEBPALICHUI HEOPraHMYECKUX M OPraHUYECKUX BEILECTB Kak
OCHOBbl MHOTUX SIBJIEHUH JKMBOM M HEXHUBOW TNPUPOJBI;, YIIIyOJIEHWE TMpEeACTaBIeHUN o
MaTepuaibHOM EAMHCTBE MUDA;
3) oBageHNe OCHOBAMHU XMMHYECKON IPAMOTHOCTH: CTIOCOOHOCTHIO aHAJIM3UPOBATh U OOBEKTHBHO
OLICHUBATh >KU3HEHHbIE CUTYAIlMH, CBS3aHHBIE C XUMHEH, HaBbIKAMH O€30MacHOro oOpalleHus ¢
BEIIECTBAMHM, HUCIIOJIb3yEMbIMH B TIOBCETHEBHOM JKM3HHM; YMEHUEM aHAJIU3UPOBATh U IJIAHUPOBATh
HKOJIOTHUECKU 0€30MacHOe MOBECHHE B IIEIIX COXPAHEHHS 3/10pPOBbS U OKPY’KaIOIIeH Cpebl;
4) popmupoBaHue YMEHHUH YCTaHABIMBATH CBSI3U MEXY peajbHO HAOIIOAA€MbIMH XMMHYECKUMU
SBJICHUSAMU M TPOILIECCaMH, TMPOUCXOISAIIMMH B MUKPOMHpPE, OOBSICHATh NMPUYUHBI MHOTO0Opa3us



BEIIECTB, 3aBUCHUMOCTh MX CBOMCTB OT COCTaBa W CTPOCHHMS, & TAKKE 3aBHCHUMOCTb IPUMEHEHHS
BEIIIECTB OT UX CBOMCTB;

5) npuoOpeTeHre ONbITa UCTIONb30BAHMS PA3IUYHBIX METOJIOB U3YUYEHHsI BEILIECTB: HAOIIOIEHUS 32
WX MPEBPANICHUSMH TIPU TPOBEICHUHN HECTIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C UCTIOIH30BAHUEM
71a60paTOPHOTrO 000PYIOBAHUS U IPUOOPOB;

6) ¢bopMUpOBaHHE TPEACTABICHUA O 3HAYCHUM XWMUYECKOW HAyKU B PEIICHUU COBPEMEHHBIX
9KOJIOTHYECKUX NpoOsieM, B TOM 4HCII€ B MPEAOTBPALLEHUU TEXHOTEHHBIX U 3KOJIOTUYECKUX
KaracTpod;

7) nns crnenbix W cAabOBUASIIMX OOYyYaroOIMXCs: BJaJieHWE MpaBUIaMHU 3alUCH XUMHYECKUX
dhopMyJI C HCTIOIB30BaHUEM pelibe(PHO-TOUeUHOM CUcTeMbI 0003HaYeHu# JI. bpaiimns;

8) s 00y4arolUXcs C OTPAaHMYCHHBIMH BO3MOKHOCTSMHM 3JI0POBbS: BJIaJICHUE OCHOBHBIMU
JTOCTYIMHBIMU METOJJaMH HAYYHOT'O TIO3HAHMUS, UCTIOJIb3YEMBIMU B XUMUH



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

10 kiace
Beenenue
IIpenmer  opranunueckod  xumuu.  CpaBHEHHE  OpPraHMYECKUX  COCAMHEHHUM  C
Heopranuyeckumu. [IpupoaHbie, ICKYCCTBEHHbBIE U CUHTETUYECKUE OPraHUYECKUE COCTUHEHUS.

Tema 1

Teopusi cTpoeHNsI OPraHUYeCKUX COeMHEHU I

BasnenTHOCTE. XMMHMYECKOE CTpPOEHHE KaK IOPSAOK COCIMHEHMS aTOMOB B MOJEKYIIE
COTJIaCHO MX BaJIEHTHOCTH. OCHOBHBIE NOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHSI OPTaHMYECKUX
coenuHeHun. [IoHATHE O TOMONIOTMHU, TOMOJIOTaX, U30MEPUH U U30MEpax.

Xumuyeckue GopMyIbl U MOJIETH MOJIEKYJ B OPraHUYECKOM XUMUHU.

JemoncTpaunu. Mojies MOJIEKYJI TOMOJIOTOB M K30MEPOB OPraHUYECKUX COECIUHEHUM.

Tema 2

Yri1eBoa0pobl U UX IPHPOJHbIEC HCTOYHUKH

Ilpupoonwtii 2a3. Ankanwt. Ilpupoansliii Ta3 Kak TOIMBO. [IpenMyiecTBo NpupoAHOro rasa
nepea JpyrumMu Buamu tormausa. CocTaB MpUpPOIHOIO rasa.

AJKaHBI: TOMOJIOTHYECKUH P, H30MEPHs 1 HOMEHKJIaTypa ajlkaHOB. XMMUYECKHE CBOMCTBA
QJIKAHOB (Ha MpHUMepe MeTaHa M 3TaHa): ['opeHue, 3aMeleHue, pas3iioKeHUEe U JIeTUpUpPOBAHHUE.
[IpumeHeHne akaHOB Ha OCHOBE CBOWCTB.

Ankenwt. DTUIEH, €T0 NOJIyYeHUE (JETUAPUPOBAHUEM ATaHA U JeruapaTanueil 3TaHozia).

XUMHYECKHE CBOWCTBA OJTHJICHA: TOpPEHHME, KadeCTBEHHBbIE peaknuu (oOeclBEeUYNBaHHE
OpOMHOI BOJbI M pacTBOpa NE€pMaHraHaTa Kajius), ruaparanus u nosumepusanus. [lomustunen,
€ro CBOMCTBa U NpUMEHEeHHE. [[puMeHeHre 3TUIeHa Ha OCHOBE CBOMCTB.

Ankaouenviu kayuyku. IloHartue o0 ankaaueHax Kak yrJIeBOAOPOAAX C JABYMs JABOMHBIMHU
CBSI3AMHU. XMMHUYECKHE CBOMCTBA OyTamueHa-1, 3 u m3ompeHa: obecrBedynBaHue OPOMHOI BOABI U
HOJMMEpHU3alM1 B Kayuyku. Pe3uHa.

AnKunpl. ALETWIEH, €ro IMOJy4YeHHe MHUPOJIM30M MeTaHa M KapOWIHBIM CIIOCOOOM.
XUMHUECKUE CBOMCTBA aleTHIIeHAa: TOpeHue, oOeclBeyuBaHHE OpPOMHON BOJbI, MPHCOEAUHEHHE
XJIOpOBOJIOpOAa ¥ TuapaTtanusa. [IpuMeHeHHe aneTHieHa Ha OCHOBE CBOKMCTB. Peakumn
NOJMMEPHU3aIMK BUHWIXJI0pUAa. [IoMMBUHMIXIIOpUA, €ro IpUMEHEHHE.

benszon. Ilonyuenne OeH3ona U3 rekcaHa W aleTwieHa. XHUMHUYECKHME CBOWCTBa OeH3oa:
rOpeHue, ralareHupoBaHue, HUTpHupoBaHue. [IpuMeneHne 6eH301a Ha OCHOBE CBOWCTB.

Hegmasb. CoctaB u nepepaborka Hedtu. Hegrenponykrel. bensun. [lonstue 06 okraHoBOM
YHCIIE.

JleMoOHCTpALHM.

['openue meraHa, 3TaHa, 3TUJIEHA, alleTuiaeHa. OTHOLIEHHE MeTaHa, 3TUJIEHA, alleTUJIeHa U
OeH30/1a K pacTBOpY MepMaHraHara Kaiaus u OpomHoi Bozge. [lomyueHue sTuieHa peakiuen
JeTuApaTaleil dTaHoIa M JeTIONIMMEPU3allii TIOJIMATHIICH], alleTUIeHa KapOUJIHBIM CIIOCOOOM.
PaznoxeHue kaydyka Ipu HarpeBaHHM, UCIBITAaHHE MPOIYKTOB PA3JIOKEHUS Ha HENpelelbHOCTb.
Konneknus 06pa3ioB HeGTH U HEDTETPOTYKTOB.

JlaGopaTopHsle onbIThI. 1. OnpeeneHne 3IeMEHTHOTO COCTaBa OPraHMUECKUX COCTMHEHUH.
2. WsroromieHue mojneneit MoJIeKyn yriaeBoAaopoaoB. 3. O3nakomiienne ¢ koiuiekuuen «Hedts u
npoaykTel ee mnepepabotrku» . 4. OOHapyXeHHE HENpeIelbHbIX COCIUHEHUH B IKUAKHX
HepTenpoaykrax. 5. [loaydeHue u cBoiiCcTBa alleTUIICHA.

3ader 1o TeMe «AJIKaHbI. AJIKEHBD

KonTtpoubnas padora Nel «YriieBo1opoasi».

Tema 3

Kuciaopoacoaep:kamme opranndeckue coeJMHEHUs U UX NPUPOAHbIE HCTOYHUKHU

EnuHCTBO XMMWYECKOW OpraHu3alyM >KUBBIX OpPraHW3MOB. XUMHUYECKHUH COCTaB >KMBBIX
OpraHu3MOB.
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Cnupmot. [Tomydenue »sTaHONAa OpOXEHWEM TIIFOKO3bl W THApATallield dTUJICHA.
['mapokcuiibHas rpynna Kak GyHKUMoHaibHas. [IpeacraBieHne o BOTOPOAHOM CBA3H. XUMHUECKUE
CBOWCTBA 3TaHOJA: TOPEHHE, B3aMMOJEHCTBHE C HATpueM, OOpa30oBaHME MPOCTBIX U CIIOKHBIX
3pHUpOB, OKHCICHHE B aibaerui. [IpuMeHeHHe 3TaHOJIa HAa OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
NOCIEACTBYs U npenynpexaenue. [IoHaTne o mpenesbHbBIX MHOTOATOMHBIX cnupTax. I'nunepuH
KaK MPEJCTaBUTEIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakiys HA MHOIOATOMHBIE CIIMPTHI.
[TpumeHneHne [JIALEPUHA.

Kamennotit  yeons. @enon. KOKCOXMMUYECKOE IIPOU3BOACTBO MU ero npoaykuus. llomydenue
(eHONa KOKCOBaHMEM KaMEHHOro yrisi. BzauMHoe BiMsHME aTOMOB B MoOJeKyle (heHoa:
B3aUMOJICIICTBUE C TUAPOKCUJIOM HATpHUs M a30THOW kucinoroi. Ilonmmkonnencauus ¢enona c
dopmanbaeruiom B heHonodopmanbaeruanyto cmory. [Ipumenenue heHona Ha OCHOBE CBOWCTB.

Anvoecuowvt. IlonyyeHue  anpIEeruJOB  OKUCIEHUEM  COOTBETCTBYIOLIUMX  CIIUPTOB.
XVMHYECKUE CBOWCTBA AJIbJIETH/IOB: OKUCIIEHUE B COOTBETCTBYIOLIYIO KUCIOTY U BOCCTaHOBIIEHUE
B COOTBETCTBYIOLIMI crupT. [Ipumenenue Gpopmanbaeruja u aeranbIeruia Ha OCHOBE CBONCTB.

Kapoonoevie kucnomwl. llonydenune KapOOHOBBIX KHCIOT OKHCICHHEM allbJCTHIOB.
XUMHUYECKUE CBOHCTBA YKCYCHOM KHCIIOTBHI: OOILIME CBOMCTBA C HEOPraHUYECKUMHU KHCIOTAaMHU U
peakius dtepudukanyn. [I[puMeHeHne YKCYCHON KHCIOTBI HA OCHOBE CBOMCTB. Bhiciue KHpHBIC
KHCJIOTHI HAa IPUMEPE NAIbBMUTUHOBOW U CTEAPUHOBOM.

Cnoxcnote rpuper u cupor. llonyueHnue cinoxHbIX 3(QUPOB peakuuend STepUPHUKALUH.
CrnoxHuble 3(hupbl B IpUpoJIe, UX 3HaUeHHE. [IpuMeHenue ciaoxKHbIX 3(UPOB HA OCHOBE CBOMCTB.

Kupbr kak cnoxuble 3pupsl. XUMUYECKHE CBOWCTBA JKUPOB: TUAPONIU3 (OMBUICHHE) U
TUAPUPOBAHUE KUJIKUX  JKUPOB. [TpumeHneHne KHUPOB Ha  OCHOBE CBOMCTB.

Yeneeoowt. Yrneropl, nx kinaccuukanus: MOHOCaXapuabl (TJIIOK03a), TUcaxapuabl (caxaposa) u
nojucaxapuabl (KpaxMal W 1IeJUlr0jio3a). 3HAueHUE YIJIEBOJOB B JKMBOW HPUPOJE U B KU3HU
YEJI0BEeKa.

['mroko3a - BEIIeCTBO ¢ IBOMCTBEHHOM (DYHKIUEH - albAeruJoCIupT. XUMUYECKHE CBONCTBA
[JIIOKO3bl: OKHCJIEHME B TJIIOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIIEHHE B COpOMT, OpokeHue
(MostouHOKHMCIIO€ U criupToBoe). [IpuMeHeHne K036l Ha OCHOBE CBOWCTB.

Jucaxapunpl 1 nonaucaxapuabl. IloHaTHe 0 peakIusAX MOJIMKOHJEHCAIMM M TUIPOJIM3a Ha

IprMepe B3aUMOIIPEBPALICHHN: TII0K03a <= MOJIHCaxapHuil.

Jemoncrpanuu. OkucieHue cnupra B anpaeru]l. KauectBenHas peakuusi Ha MHOIOATOMHbIE
cnupthl. Komnekuus «KaMeHHBIN yrosib U MpOAYKTHI ero nepepaboTkuy. PactBopuMocTts heHona B
BOJIe IpU OOBIUHOM TeMmeparype U Npu HarpeBaHuu. KadecTBeHHbIe peakiuu Ha ¢eHos. Peakius
«cepeOpsHOro 3epKaiay ajabAerHI0B U TMI0K03bl. OKHCIEHHE albJIEerHI0B U TIFOKO3bl B KUCIOTHI C
nomouibto ruapokcuaa menu (II). IlomydeHne yKCYCHO-3THIIOBOTO M YKCYCHO-M30aMMJIIOBOTO
sa¢upos. Komnexnust s3¢pupHbix Macen. KauecTBeHHas peakuys Ha Kpaxmad.

JlabopaTopuble onbiThl. 6. CBoiicTBa 3THIIOBOro cnuprta. 7. CBoiicTBa riuiepuHa. 8.
CgoiictBa popmanbaeruga. 9. Cpoiicta ykcycHoi kucnotsl. 10. ColicTBa sxupoB. 11. CpaBHeHHE
CBOMCTB pacTBOPOB MbLIa W CTHUpaibHOro mopomka. 12. CpoiictBa Tiroko3bl. 13. CBoiicTBa
Kpaxmaiia.

IIpakTuyeckasi pa6ora Ne 1 «XumMuyeckue cBOMCTBA KAPOOHOBBIX KHUCITIOT)

IIpakTnyeckas padora Ne 2 «XMMHUUECKHE CBOMCTBA YIJIEBOJOB)

KonTpoabnas padora Ne 2 «Kucnopoacoaepariye opraHi4eckie CoOeIMHEHUs».

Tema 4 A3orcoaep:kaime cOeIMHEHUS U UX HAXO0KIeHHUeE B )KMBOM Npupoae

Amunst. Tlonarue o0 amwunax. [lomydeHwe apoMaTWdeckoro aMuHa - aHWIWHA - U3
HUTpOOEH30J1a. AHWIMH KaKk OpraHWYecKoe OCHOBaHHWE. B3zanmMmHOe BIMsSHHE aTOMOB B MOJICKYJIE
aHWINHA: ocnablieHue OCHOBHBIX CBOWCTB W B3auMojeicTBHE ¢ OpomHON Bomoil. Ilpumenenue
AQHUJIMHA HA OCHOBE CBOWCTB.

Amunokucnomest. IlonydeHre aMUHOKHUCIOT U3 KapOOHOBBIX KUCIOT M TUIPOIH30M OEIKOB.
XWUMHYECKHE CBOWCTBA AMHHOKHCIOT KaK  aM(OTEpHBIX OPraHMYECKUX  COCTMHCHHI:
B3aMMOJICHCTBHE CO IIEIOYaMH, KHCIOTaMU W JPYr C JOpYroM (peakmusi TMOJMKOHISHCAIINH).
IlenTuanas cBsA3b U moUNENnTUIbl. [[puMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.
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benku. TlomydyeHue O€NKOB peakiyMeld IMOJUKOHIACHCAIIMM aMHHOKHUCIOT. IlepBuuHas,
BTOpUYHAS W TPETHYHAs CTPYKTYpbl OenKkoB. XWUMHUYECKHE CBOICTBa OENKOB: TOpEHHUE,
JeHaTypauus, TUIPOIN3 U LBETHbIE peakiuu. buoxumuyeckue Gpynkuuu O6enkoB. ['eHermyeckas
CBSI3b MEXKY KJIaCCaMH OPraHUYECKUX COEIMHEHUM.

HyxnennoBbie kuciaoTel. CHHTE3 HYKJIEMHOBBIX KHCIOT B KJIETKE M3 HYKJIeoTuI0B. OOmuit
wiaH crpoenust Hykieotuna. Cpasuenue crpoenus u ¢pynkuuii PHK n JIHK. Pons HyknenmHOBBIX
KHUCJIOT B XPaHEHUU U Teperade HaciencTBeHHO umHpopmauuu. [loHsTHE 0 OHMOTEXHONOTHH U
TE€HHOW UH)KEHEPUHU.

JdemoncTpanuu. BzaumopnelicTBue amMMuaka M aHWIMHA C COJISIHOM KUCIOTOW. Peaknus
aHWIMHA ¢ OpoMHOM BonOH. JloKa3aTrenbCTBO HamU4Ms (YHKIMOHAIBHBIX TPYII B pPacTBOpax
aMHHOKHUCIOT. PacTBOpeHne u ocaxaenue 0enkoB. L[BeTHbIE peakiiuy OelIKOB: KCAHTONPOTEHHOBAS
u OuyperoBas. ['opeHne nTuubero nepa u mepctsaHoit autu. Monenb mosekynsl JIHK. ITepexossr:
9TaHOJ —> ATUJICH 3TUJICHIJIMKOJb —> ATHIEHTIUKOIAT Meau (11); aTanon — sTaHane — 3TaHOBas
KHCJIOTA.

JlabopaTopHsblie onbIThl. 14. CBolicTBa OEIKOB.

IIpakTuyeckasi padora Ne 3 «XuMHUYECKHUE CBOKMCTBA OCITKOBY

IIpakTnyeckas padora Ne 4 «PemeHue 3KCIEPUMEHTAIBHBIX 337a4 Ha HICHTH(UKALNIO
OPraHUYECKUX COETUHECHUIN

Koutpoabnas padora Ne3 «AzoTcoaepkaiue COeTMHEHUS»

Tema 5. buosorudyecku aKTHBHbIE OpPrauHnveCKue COCAUMHECHUS, OJTUMEPDI

@Depmenmol. DepMEHTHl Kak OHOJOTMYECKHE KaTalM3aTopbl OEJIKOBOM MPUPOIbI.
OcobenHoctr (yHKIMOHMPOBaHUS (hepMeHTOB. Poib (epMEHTOB B KM3HEICSATEIbHOCTH >KUBBIX
OpraHU3MOB M HapOJTHOM XO3SIICTBE.

Bumamunwi. Ilonstue o Buramunax. Hapyuenus, cBsg3aHHble ¢ BATAMUHAMHU: aBUTAMHHO3BI,
TUIIOBUTAMUHO3bl M TUIEpBUTaMUHO3bl. Butamun C Kak MpencTaBUTENb BOJOPACTBOPUMBIX
BUTaMUHOB M BUTAMUH A KaK IIPEICTaBUTEND KUPOPACTBOPUMBIX BUTAMHUHOB.

I'opmonwr. IloHsiTHE O TOPMOHAaX KaK TyMOPAJIbHBIX PETYJIATOpax KU3HEAEATEIbHOCTH
KHUBBIX OpraHu3MoB. VHCYIMH M ajJpeHaluH Kak IpeICcTaBUTeNH TropMoHOB. IIpodunaxTtuxa
caxapHoro auabera.

Jlekapcmea. JlekapcTBeHHass XUMMS: OT HATPOXMMHMHM [0 XUMHOTEpaNnuH. ACIHpUH.
AHTHOMOTUKM W aucOaktepuo3. Hapkoruueckue BemectBa. Hapkomanus, O6opnba ¢ Heil u
npoQHIaKTHKA.

JemoncTpanuu. PasnoxeHue mnepokcuia BOJOpOJA KaTajla3od CBIPOrO Msica M ChIPOTO
kaprodensa. Komrekuus CMC, conepxamux 5H3uMBL. McnbiTanue cpeabl pactBopa CMC
UHAMKaTOpHOU Oymaroil. Mnmioctpauuu ¢ ¢dotorpadusiMu >KUBOTHBIX C PA3IUYHBIMU (opMamMu
aBUTaMHHO30B. Koyiekius BUTaMUHHBIX TipenapaToB. McnbITanue cpeibl pacTBOpa aCKOpOMHOBOM
KHUCJIOTBl HMHAMKATOpPHOW Oymaroil. McmbeiTanue anTedHOro mpernapaTra WHCYJIMHA Ha OEJOoK.
Jlomarinnsis, 1abopaTopHasi 1 aBTOMOOMIIbHAS alTeyKa.

HckyccTBeHHBIE M CUHTETHYECKUE TTOTUMeEpbl. CTpyKTypa NOJIMMEPOB JIMHEWHAs, pa3BETBICHHAs U
IIPOCTpaHCTBEHHAs. [IpencTaBuTeNny CHHTETUUECKUX TIACTMACC: MOJIMATUIIEH HU3KOIO M BBICOKOTO
JABJICHUSI, MOJUMNPONMIEH U MNOIMBUHWIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH H
KaIlpoH.

Jemoncrpanuu. Komnekuus miactmace U u3enuil u3 HuX. KoJuleKum MCKYCCTBEHHBIX M
CUHTETHUYECKH BOJIOKOH M U3/1€TUI U3 HUX. Pacrio3HaBaHKeE BOJIOKOH IO OTHOLIEHUIO K HArPEBaHHIO
U XUMUYECKU PEaKTUBaM.

JladopaTtopHubie onbIThl. 15. O3HaKoMIIeHHE ¢ 00pa3IiaMu TIACTMACC, BOJIOKOH U Kay9IyKOB.

IIpakTyeckas padora Ne S. PacniozHaBaHue miacTMacc ¥ BOJIOKOH

11 kaacce

Tema 1. CTpoenue atoma



ATOM - clOoXHas 4acTuia. SIApo W AIEKTpOHHAs 000JI0YKa. DJIEKTPOHBI, MPOTOHBI H
HEUTPOHBI. MUKPOMUD U MAKPOMHP.

CocTosiHue JJIEKTPOHOB B aToMme. DJIEKTPOHHOE 00J1ako U opOuTans. KBaHTOBBIEC UmC-
na. @opma opOuTaneii (s, p, d, f). DHeprernueckue ypoBHH U oaypoBHH. CTpOEHHUE dIEKTPOHHBIX
000J104€K aTOMOB. DJIEKTPOHHbIE KOHPUTypaluu aToMoB 35eMeHToB. [Ipuniun [laynu: u npasuio
['yana. DnexTpoHHO-rpaduyeckue (GpOopMysibl aTOMOB DJIEMEHTOB. JJIEKTPOHHAs KiacCH(UKamus
3JIEMEHTOB: s-,p-, d- u f-cemeiicTra.

BajieHTHBIE BO3MOKHOCTH AaTOMOB XUMHUYECKHX 3JEMEHTOB. BajeHTHbIE 3JIEKTPOHBI.
BaneHtHble BO3MOKHOCTH aTOMOB XUMUYECKUX 3JIEMEHTOB, O0YCIIOBIIEHHBIE YUCIOM HECTTAPEHHBIX
9JIEKTPOHOB B HOPMAJIBHOM M BO30Y>KIECHHOM: COCTOSIHUSAX. Jpyrue (axkTopsl, onpeneistoniie Ba-
JICHTHBIE BO3MOXKHOCTH aTOMOB: HaJIM4KE HETIOACJICHHBIX AJIEKTPOHHBIX Map U HAJMYUE CBOOOIHBIX
opbuTa-neil. CpaBHeHHE OHATUN «BaJIGHTHOCTb» U «CTETIEHb OKUCICHUS.

Ilepuoguyeckuil 3aKOH W MNEPUOAHYECKAS CHCTEeMa XUMUYECKUX JJIEMEHTOB [I.
W. MengeneeBa u  cTpoeHue  aroMa. I[IpeAnochbUIKM OTKPBITHUS MEPUOAMYECKOrO 3aKOHA:
HAKOIUICHHE (DAKTOJIOTMYECKOro Marepuana, paGotsl npeamectsennnkos (M. 5. Bepuemnyca, U,
B. [e6epeitaepa, A. O. lllankyprya, [Ix. A. Heronenzca, JI. Meiiena); chezn xumukoB B Kapicpyo.
JInunoctHeie kauecTBa JI. 1. Menaeneena.

Otkpeitue J[. WM. MengeneeBbiM mnepuogudeckoro 3akona. llepBas  dopmynupoBka,
NEPUOANYECKOr0 3aKOHA. [ Opu3OHTanbHas, BEpPTUKAIbHAs W JAMAroHaJbHas MNEPUOAUYECKUE
3aBUCUMOCTH.

Ilepuonnuecknii 3aKoH U crpoenne aroma. M3oronsl. CoBpeMeHHasi TPaKTOBKa IMOHATHS
«XUMUYECKHI dyeMeHT». 3akoHoMepHOCTh Bau-gen-bpyka-Hosnu. Btopas dopmynuposka
nepuoanueckoro 3akoHa. llepmommueckas cucrema /[[. 1. MenaeneeBa u cTpoeHHe aroma.
®u3NUeCKUl CMBICI MOPSAJIKOBOTO HOMEpPA 3JIEMEHTOB, HOMEpPOB rpymnbl U nepuona. [Ipuumnsl
M3MEHEHHUS METAINIMYECKUX U HEMETAININYECKUX CBOMCTB 3JIEMEHTOB B IPYMIAX U NEPUOIAX, B TOM
yrcie 00JbIIUX U cBepxOombmmx. Tperes GopMynupoBKa MEPUOAMYECKOTO 3aKOHA. 3HAUCHUE
IIEPUOIUYECKOr0 3aKOHA M NEPUOJNYECKON CHCTEMBI XMMHUYECKUX 3iieMeHTOB J[. M. Menneneesa
JUISl pa3BUTHS HAYKU U IOHUMAaHUSI XUMUYECKON KapTUHBI MUPA.

Tema 2. CTpoeHue BellecTBa

XumMnuyeckass cBsa3b. EnuHasg npupoga XUMHUYECKOM CBs3u. loHHas xuMmudeckas
CBA3b W .MOHHBIE KPUCTAJUIMUECKHE pelIeTKH, KoBalleHTHas XUMHMUYecKas CBSI3b M €€ KJAacCH-
¢ukanusa: 1o MexaHusMmy oOpa3zoBaHUs (OOMEHHBIH U JOHOPHO -aKUENTOPHBIN), o
AIIEKTPOOTPHULIATENILHOCTH (IOJISIpHAsE U HETOJIAPHAsA), MO CHOCO0Yy MEepPEeKPBIBAHUS DIEKTPOHHBIX
opbutaneit (¢ M m), MO KpPaTHOCTU (OAMHApHAs, ABOWHAs, TpoWHas U noixyTopHas). [longpHocTh
CBSA3M M IOJIIPHOCTH MOJIEKYJBl. KpHCTalIMuecKne peleTKH BEUIECTB C KOBAJEHTHOW CBA3BIO:
aTOMHas U MOJIeKyJsipHas. MeTamnueckast XuMu4ecKasi CBSI3b U METAININYECKHE KPUCTANINYECKUE
PEILLETKH. Bonoponnas CBAA3b: MEXMOJIEKYJISIDHAsE U BHYTPUMOJIEKYJSpHas. MexaHu3Mm
o0Opa3oBaHHs 3TON CBSI3M, €€ 3HaueHue. MexxMoseKkyspHble B3aumojeicTBus. Ennnas mpupona
XUMHYECKHMX CBSI3€H: MOHHAs CBS3b KaK IPEIENbHBIN Clydyail KOBAJIEHTHOW NOJSPHOW CBS3H;
Nepexo/1 OJTHOTO BU/IA CBSA3H B JIPYroif; pa3Hble BUJIbI CBSI3U B OJJHOM BEILECTBE U T. .

CBoiicTBa KOBAJICHTHOM XMMHYecKOM cBsi3u. HacelnaeMocTp, NONISPU3YEMOCTB,
HaIlpaBJIECHHOCTb. [ 'eoMeTpHs MOJIEKYI.

I'uOpuansanuss  opOurtajsed u reomeTpuss M 0 J € Ky . sp3--T'ubpunuzanus y
aJIKaHOB, BOJbl, aMMHUaKa, ajaMmasa; «p2-rTubpuau3anus y COeAMHEHHH Oopa, aJKeHOB, apeHOB,
JMEeHOB M: rpaduTa; sp-rTHOpUIN3aIMsl Y COeMHEHUH OepulIns, alkKUHOB M KapOuHa. ['eomeTpus
MOJIEKYJI Ha3BaHHBIX BEIIECTB.

IHosmmMmeps! oprannyeckne U Heopranudeckue. Ilomumepsl. OCHOBHBIE MOHATHS XUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: «MOHOMEDPY, IIOJUMEDP», «MAKPOMOJIEKYJa», «CTPYKTYpPHOE
3BEHO», «CTENEHb MOJIMMEPU3ALUN», «MOJEKyIIpHas Macca». CrocoObl MOITy4YeHUs MOJIUMEPOB:
peakiuu MoJuMepu3aluu U noiukoHaeHcauud. CTpoeHne MoJUMEpPOB: reoMeTpuyeckas (opma,
MaKpOMOJIEKYJ, KpUCTAIUTMYHOCTh M aMOP(HOCTD, cTepeoperysipHocTh. [loaumepsl opranndeckue
u Heopranmdeckue. Kayuyku. Ilmactmaccel. Bonokna. buomonmumepsl: O€NKH W HYKJICHHOBBIC
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KUCIoThl. Heopranmyeckue mOJMMEpPHl ATOMHOTO CTPOEHHUS (QJJIOTPOIHbIE MOIU(PUKALNUN
yrIaepoaa, KpUCTANINYECKUI KPEMHMM, CEJIEH U TEJUIYP LIEIOYEYHOTO CTPOEHHUS, TUOKCUL KPEMHUS
U Ip.) ¥ MOJICKYJISIPHOTO CTPOEHUS (cepa IiacTudeckas u Jip.).

Teopusi crpoeHnss xuMu4yeckux coenumHenuii A. M. by T 11 e p o B a. [Ipeanocsinku
CO3/IaHMSI TEOPUU CTPOCHUS XMMHUECKUX coeAuHeHuid: paboTsl npemmectBeHHukoB (OK.Bb./{roma,
®.Benep, .. XKepap, ©.A.Kekyne), cwe3n ectectBoucnsitarened B llneliepe. JInuHocTHbIe Ka-
yectBa A. M. bytneposa.

OcHOBHbBIE 110JI0KEHHS] TEOPUM XHUMHYECKOIr0 CTPOEHHMSI OPraHMYECKUX COCAUHEHUH U
COBPEMEHHOM TEOpUHU CTpOoeHUs. M30Mepusi B OpraHnuecKkoi U HEOPraHMYeCcKo XuMuu. B3anmuoe
BIIMSIHHE aTOMOB B MOJIEKYJIaX OPraHUYECKUX U HEOPTAHUYECKUX BEIIECTB.

OcCHOBHbBIE HAIpPaBJIECHUS PA3BUTHUS, TEOPUU CTPOCHHUS OPraHMYECKUX COECIMHEHUH (3aBUCUMOCTH
CBOMCTB BELIECTB HE TOJBKO OT XMMHYECKOIO, HO M OT MX 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOI'O
cTpoenust). UHAYKIMOHHBINA 1 Me30MepHBIN 3P ekTsl. CTepeoperynsipHOCTb.

JunanekTuyeckue OCHOBBI OOIIHOCTM JABYX  BEAYHIMX Teopuil Xxumuu. JluanexkTuyeckue
OCHOBBI OOIIHOCTH TNepuoandeckoro 3akoHa J[. 1. MenneneeBa u teopun crpoeHust A. M. byt-
JepoBa B CTAaHOBJIICHUU (pabOThI MPEAIIECTBEHHUKOB, HAKOIJICHHE (PAKTOB, y4yacTHE B Che3Jlax,
PYCCKUU MEHTAJUTET), MPEACKA3aHUU (HOBBIC JJIIEMEHTHI - Ga, Se, Ge wu HOBbIC
BEIIECTBA — M30MEPHI) U Pa3BUTHH (TpU (HOPMYIHPOBKH).

Hucnepcuelie cuctemsl. [lonsaTHe 0 aucnepcHbIX cucreMax. JIMCIEpCHOHHAs cpela U AUCIepCcHas
¢daza. Tunsl DUCMIEPCHBIX CHCTEM M MX 3HAYEHHE B MPHUPOJE U KU3HM uesioBeka. JucmepcHbie
CUCTEMBI C KHUIKOW CPeoii: B3BECH, KOJUIOUIHBIE CUCTEMBI, UX Kiaccudurarus. 30mu u reiu. I¢-
dext Tunpana. Koarymsmus. MonekynspHble U HUCTUHHBIE pacTBOphl. CrocoObl BbIpaMeHUs
KOHLIEHTPALUU pacTBOPOB.

Pacuernsble 3apaun. 1. Pacuets, mo xumuueckum (opmyrnam. 2. PacueTsl, cCBS3aHHBIE C
HNOHATUSAMH «MaccoBasi A0JSH» U «0ObEeMHast 1011 KOMIIOHEHTOB CMeCH:. 3. Brruncienne MosipHOT
KOHLIEHTpALlUU PacTBOPOB.

JeMoHcTpanuu. Mojenu KpUCTANIMYECKUX PELIETOK BELIECTB C Pa3jIMYHbIM TUIIOM
cBs3ei. Mojenu: MOJIEKyNl pa3IMuHON reoMeTpuu. Mojenn KpUCTAIUIMYECKUX PELIETOK aaMasa U
rpaduTa. Moaenu MOJeKyl M30MEPOB CTPYKTYPHOW M MPOCTPaHCTBEHHOW m3omepuu. CBOHCTBa
tonyona. Kommekmus muactMacc ¥ BoJOKOH. OOpa3ipl HEOPraHMYECKHX MOJIMMEPOB: CEpbl
ractuyeckon, gochopa kpacHoro, kBapua u ap. Moaemu moiekyn 6enkoB u JJHK. OGpasisr
pa3IMYHBIX CUCTEM: C kUKo cpenoil. Koarymsanus, Oddexr Tunnpans.

JlabopaTopubie omnbIThl. 1, CBolicTBa T'MAPOKCHAOB 3JIEMEHTOB 3-ro mnepuoja. 2.
O3HakomIIeHHE ¢ 00pa3liaMi OpraHMYECKHX 1 HEOPTaHUYECKUX MTOJIMMEPOB.

Tema 3. XumMnuyecKue peakunu

Kinaccnpukanusi XuMHUYECKHX  peaklUMil B OpPraHMYeCKOW W HEOPraHWYECKOH
xumud. [ToHATHE 0 XUMUYECKOU PEeakIuy; ee OTIUYHE OT sAepHOM peakuuu. Peakuuu, uayume 6e3
M3MEHEHHUs Ka4YeCTBEHHOI'O COCTaBa BEIIECTB: aJJIOTPONM3AIIMS, H30MEPU3ALIS U TOTUMEPU3AIIHSL.
Peakuuu, uaynme ¢ M3BMEHEHHEM COCTaBa BEIIECTB: MO YUCIY U COCTaBy pearupyrolux U odpa-
3YIOIIMUXCS BEIIECTB (Pa3ioKEeHHs, COSUHEHNs, 3aMEeIlIeHUs, 0OMEeHa); M0 U3MEHEHUH:) CTETICHEH:
OKHUCIJICHHS DJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUU U HEOKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE PEAKIUHU); MO TeIIoBoMYy 3(Pdekty (9K30- U IHAOTEpMHUYECKHE); Mo ¢aze
(roMO- U TeTEepOreHHbIE); MO HamNpaBleHUIO (0OpaTUMble M HEOOpATUMBIE); MO HCHOIH30BAHUIO
KaTajau3aTopa (KaTaIMTUYECKHEe M HEKaTAIUTUYECKHE); 110 MEXaHU3MYy (paJuKalbHbIE U NOHHBIE);
M0 BHUJY OHEPruH, WHUIMUPYIOUIEH peakiuio (POTOXUMHUUYECKUE, paJAMAIlMOHHBIC, JIIeK-
TPOXUMHUECKHE, TepMoxumuueckue), OcoOeHHOCTH Kilaccu(UKalMM peakluid B OpPraHUYecKou
XUMUH.

BeposiTHOCTL 1NpOTEeKAaHMS XMMHYECKHX PpeaKUMil. 3aKOH COXpPAaHEHHs DSHEPIHH.
BHyTpeHHSsT 2HEpPrusi U 9K30- M DHAOTEPMUYECKUE peakiuu. TemnoBoil 3PheKT XUMUYECKHX
peakumii. TepMoxumudeckue ypapHeHus. Termnora oopa3oBanus. [lonsarue 06 sHTaNbNMM. 3aKoH [
U, T'ecca u cnexctBus u3 Hero. DHTponus. DHeprus ' m60ca. Bo3aMoXHOCTh TPOTEKaHUS PeaKLUi B
3aBHCHUMOCTH OT U3MEHEHUS SDHEPTUU U SHTPOIIHH.
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Ckopoctb xummnuyeckux peaknuii. [lonsarue o ckopoctu, peakiuu. CKOpOCTb TOMO- H:
FeTEPOreHHON peakuu. DHEpPrus aKTUBALMHM. DJIEMEHTapHbIE W CJIOXKHBIE peakiuu. DakTopsl,
BIIMSIOIIME HAa CKOPOCTh XMMHMUYECKOW PEaKIMU: MPUPOJA PEarnpyrollux BELIECTB; TeMIleparypa
(3axoH: Bant-I'odda); xoHIeHTparus (OCHOBHOW 3aKOH XUMUYECKOW KMHETHKH); KaTaIU3aTOPEHI.
Karanu3: romo- u rereporeHHbli; MEXaHu3M AeCTBUs KaTtanu3artopoB. PepmenTsl. IX cpaBHEHHE
C HEOpPraHM4YeCKUMH KaTanuzaropamu. OepMEHTATUBHBIN KaTaiau3, €ro MexaHusMm. MHruoutopsl u
KATAIUTUYECKHE Sbl. 3aBHCHUMOCTb CKOPOCTH pPEAKUUH OT IOBEPXHOCTU CONPUKOCHOBEHHMS
pearupyromux BeueCTB.

O0paTumMocTh XMMHYECKHX  peakuuid. XuUMHUYECKOE paBHOBecue. llonsarue o
XUMHUYECKOM paBHOBeCHUU. PaBHOBECHBIE KOHIIEHTPALMH. /[MHAMUYHOCTP XMMHYECKOTO PAaBHOBE-
cus. Koncranra paBHoBecus. PakTOphl, BIUSAIOIIME HAa CMEIICHHE PAaBHOBECHs: KOHILICHTPALUS,
napieHue u tremneparypa. [punmun Jle [larensbe.

DJIEKTPOJUTHYECKAS] JMCCOUMANUA. DJIEKTPOIUTHI U HEAIEKTPOJIUTHL. DJIEKTPOJIUTHYE-
cKas nucconuanua. MexaHu3M JUCCOLMAalMy BELIECTB C PA3JIMYHBIM THUIIOM XUMHUYECKOH CBS3H.
CaoiictBa noHOB. Katnonsl u aHnoHbl. Kucia0Thbl, COJM, OCHOBAHUSA B CBETE 3JEKTPOJIUTHUYECKOU
auccoranuu. CTeneHb AJIEKTPOJUTUYECKOM JHCCOLUMALMU, €€ 3aBUCHUMOCTh OT IPUPOJBI
IEKTpOJINTa U ero KoHueHTpauuu. Koncranta aucconmanuu. CryneHdaras JUCCOLMALUS
3JIEKTPOJIUTOB. Peakuuu, mnpoTekaromue B pacTBopax  3neKTpoiauToB. IIpousBenenue
PacTBOPUMOCTH.

Bopopoanbiii mokasareasn. J(uccounanus Boasl. Koncranra nucconuanuu Boasl. MloHHOE
npousBeneHrne Boabl. Bomopomuswiii mokazarens pH. Cpenbl BOAHBIX pacTBOPOB 3JIEKTPOJIMTOB.
3HaueHue BOJOPOJAHOTO OKA3ATENS ISl XUAMUYECKUX U OMOJIOTHYECKUX MPOIIECCOB.

I'mapoams. [lonsTtue «ruapoaus». ['Mapoan3 opraHM4eCKUX COeIMHEHUH (IrajJoreHaJIKaHoB,
CIOXHBIX 3(GUPOB, yrineBoaoB, OenkoB, AT®) u ero 3Hauenue. ['mMaponu3 HeOpraHUYECKUX
BemecTB. ['uaponus coneit — Ttpu ciydas. CtyneHuarbii rujaponus. HeoOpatumblii ruaposus.
[IpakTHueckoe MpUMEHEHHUE TUAPOIN3A.

Pacuyernble 3agaum. 1. PacueTsl mo TepMOXMMHYECKUM YypaBHEHUsM. 2. Bpruncienue
TeIoBOro 3¢ @dexra peakuuu Mo TerioTaM 00pa30BaHUS PearupyroluX BEIIECTB U MPOAYKTOB
peakmuu. 3. Onpenenenune pH pactBopa 3agaHHOM MOIsIpHOW KOHIIeHTpauuu. 4. Pacuer cpenneit
CKOPOCTH pE€aKkIMU IO KOHIEHTPALMSIM pPEarupyrolmx BemecTtB. 5. Bpruucienus ¢
UCTIOJIB30BAHUEM TTOHSTHUS «TEMIIEPATYPHBIA KOAPPHUIIMEHT CKOPOCTH PEAKIITHI.

6. HaxoxaeHue KOHCTAHTBl PAaBHOBECUS PpEAKIMU [0 PABHOBECHBIM KOHIIEHTPALMUIM: U
OIpEIETICHUE UCXOIHBIX KOHIIEHTPALlUH BEIIECTB.

Jemoncrpauuu. [IpeBpamenue kpacHoro ¢ocdopa B Oenblif, KHCIOpOJa — B O30H.
Mopnenn H-Oyrana u u3zo0yrana. [lomyueHue kuciopoaa M3 IMEpOKCUAA BOAOPOAA U BOIbL
Jeruaparanus 3TaHosa. Llenoyka npeBpamieHuii; CBOMCTBA CONSIHOM U YKCYCHOM KHUCJOT; peaKIuu,
uaymue ¢ oOpa3oBaHMEM OCajKa, ra3a M BOJbl; CBOMCTBA METAJUIOB; OKHUCJICEHHE albJIerHjia B
KHCIIOTYy U COHpPTa B albleruj]. Peakuuu TOpeHHs; peaklUH >HIOTEPMHUYECKHE Ha MHpUMEpe
peakuuu pasioKeHus (3TaHoja, KaJUIHOW CeNUTpPbI, U3BECTHIKA MM MeJa) U SK30TepPMHUYECKHE
Ha. IPUMEpe peakinii coennHeHus (oOeciBeUrBaHHEe OpPOMHONM BOABI M pacTBOpa MepMaHTaHaTa
KaJiusl STWJICHOM, rallleHue M3BeCTH W J1p.). B3ammopnelicTBue IMHKa € pacTBOpaMH COJISHOM U
CEpPHOM KHCIIOT MpPU PA3HBIX TEMIIepaTypax, MPU Pa3HbIX KOHUEHTPALUSAX COJSHOM KHCIOTHI;
paslioKeHue MepoKCHIa BOJAOpoaa ¢ moMolbio okcuaa mapradma (IV), karanasel ceiporo msica u
ceiporo kaptodens. BsammopeiicTBue IMHKA C Pa3iMYHOM MOBEPXHOCTHIO (MOPOIIKA, IHUIH,
rpanyn) ¢ kuciaotroil. Monenb «xumnsmero ciosi». OMbUIEHHE >KUPOB, PEAKIMH dTepudUKaIiu.
3aBUCUMOCTh CTENEHH AJIEKTPOJIUTUYECKON IUCCOIMAIMU YKCYCHOM KHCIOTHI OT pa30aBieHMUS.
CpaBuenue cpoiictB 0,1 H pacTBOpoB CepHOM M CEPHUCTOM KHUCIIOT; MYpPaBBMHOW M YKCYCHOH
KHUCIJIOT; THUJIDOKCUIOB JIUTUSA, HATpus M Kanud. VHOUKATOphl W U3MEHEHHWE HUX OKpPAaCKH B
pa3anuHbiX cpenax. CepHOKMCHBIA M (QepMEHTAaTUBHBIA THAPOJIU3 YIIEeBoAOB, [uuponus
KapOOHATOB, CyNb(aTOB, CHUIMKATOB IIEJIOYHBIX METAIOB, HUTpaToB IuHKA Wi cBuHma (II).
[Muaponm3 kapOouma KaibIus.

JlabopaTopuble onbIThl. 3. [loyueHne kuciaopoa pasnokKeHUEM MEPOKCHIAa BOAOPOJA U
(wn) mepmanraHaTta Kamus. 4. Peakumm, uaymme ¢ oOpa3oBaHMEM OCajKa, ra3a W BOJBI IS
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OpraHMYECKUX W HEOpPraHW4ecKuX KucioT. 5. lcnonb3oBaHue WHAMKATOPHOM Oymaru mams
onpeneneHuss pH ciroHBI, KeTyIOYHOrO COKa M JAPYTMX COKOB OpraHusma udenoBeka. 6. Pa3nbie
CIIy4au TUAPOJIU3a COJICH.

Tema 4. BerecTBa 1 UX cBOCTBA

Kanaccnpukanus Heopranuveckux BemecTB. [Ipoctbie u cioxkHble BeriecTBa. OKCHUIBI,
ux kinaccuduxanus. I'napokcuapl (0OCHOBaHUS, KUCIOPOACOAEpKAIINE KUCIOThI, aM(pOoTepHbIe TU/-
pokcunbl). Kucnotsl, ux knaccuduxarus, OcHoBanus, ux kinaccudukanus. Cou cpeHue, KUCIHbIe,
OCHOBHBIE€ U KOMILIEKCHBIE.

Kaaccudukanusa opraHudecKux BellecTB YTJIEBOJAOPOIbl M KIaCCH(HUKAIUS BEIIECTB B
3aBUCHUMOCTH OT CTPOCHHS YIIepOAHOU mernu (amudaTudecKue U IMUKINYECKHe) W OT KPaTHOCTU
cBs3ell (mpenesnbHble W HempenenbHbie). ['omonornueckuit psia. [IpousBoaHbIE YriIeBOIOPOIOB:
TaJIOTCHATKAHBI, CHUPTHI, ()EHOJBI, ANBACTHABI U KETOHBI, KapOOHOBBIC KHCIOTHI, MPOCTHIC U
CJIOHBIE Y(PUPBI, HUTPOCOESINHEHUS, aMUHbI, aMUHOKUCIIOTHI.

Mertanasbl. [lonoxenue MeraiioB B mnepuoguueckot cucreme [[. M. MenneneeBa u
cTpoeHue ux aTomMoB. [IpocTeie BemecTBa - METAJUIbl: CTPOCHUE KPUCTAUIOB M  METAJNIMYECKas
XUMHUYECKast CBs3b. AjutoTponusi. OOmue ¢u3nyuecKkue CBONCTBA METAIIOB. P CTaHIapTHBIX
JNEKTPOAHBIX MOTeHHHanoB. OOImMe XUMUYECKHE CBOMCTBA METANIOB (BOCCTAHOBUTEIHHBIC
CBOMCTBA): B3aMMOJICUCTBHE C HEMETATIaMU (KUCJIOPOJIOM, TraJlor€HaMH, CEpoi, a30TOM, BOJOPO-
JIOM), C BOJIOM, KHCIOTaMU U COJIIMU B PacTBOpax, OPraHMYECKUMHU COCTUHEHHUSIMU (CIIUPTAMH,
raJioreHaJKaHamMu, (peHOJIOM, KUCJIOTaMH), CO MIeIOYaMH. 3HAYCHUE METaNIOB B TPUPOJE H B
JKU3HU OPTaHU3MOB.

Koppo3us merannos. [lonstue «koppo3usi METaUIOBY. XUMUYECKasi KOPPO3Usl. DIEKTPO-
XuMH4eckast Kopposus. CrocoOsl 3alIUThl METAILIIOB OT KOPPO3UH.

OO0mue cocoObl MoJIydeHusi MeTaI0B. MeTtauibl B ipupoje. Merayutyprust U €e BUJIBL:
MUPO-, TUAPO- U AJIEKTPOMETAILTYPrusi. DIEKTPOJIN3 PACIUIABOB U PACTBOPOB COEIMHEHUN METAIIJIOB
Y €ro MpakTUUeCKOoe 3HAUCHHUE.

Ilepexoanbie MeTasbl. JKenezo. Mens, cepedpo; LIMHK, PTYTh; XpOM, MapraHen (Haxox/e-
HUE B TMPUPOJEC; TMOJYYCHHE M TPUMEHEHUE MPOCTHIX BEIIECTB; CBOMCTBA MPOCTHIX BEIIECTB;
Ba)KHEHIIINE COCTUHEHUS).

Hemertanusbl [lonoxenne HeMetaimioB B nepuoandeckon cucreme /. M. Menneneesa, ctpo-
€HHE MX AaTOMOB. OJEKTPOOTPULATEIbHOCTh. WHepTHble ra3bl. [[BONCTBEHHOE TOJOXKEHHE
BOZIOpO/JIa B TEpPHOAWYECKOM cucrteMe. Hemeramisl mpoctele BemecTBa. Wx aTtomHOe
MOJIEKYJIIPHOE CTPOCHHE. AJUIOTPONHS W €€ NPUYMHbL. XHMHYECKHME CBOWCTBA HEMETAJUIOB.
OxucnuTeNnbHbIE CBOWCTBA; B3aUMOJIEHCTBUE C METAJIaMH, BOJIOPOAOM, MEHEE DIEKTPO-
OTPULIATENIbHBIMU HEMETAJJIaMU, HEKOTOPBIMHU CIIOKHBIMH BeIIeCTBAMHU. BoOCCTaHOBUTENbHBIE
CBOMCTBa HEMETAJIOB B peaKIUsAX cO (TOpPOM, KHCIOPOAOM, CIOXKHBIMHU: BeIeCTBAMU-
OKHUCJIUTENSIMU (a30THOM U CEPHOM KUCIOTaMH H JIp.).

Bongopoanbie coenunenusi HeMeTa/LioB. [lonydenue ux cuHTe30M U KOCBeHHO. CTpoeHue
MOJIEKYJI U KPUCTAIIJIOB 3TUX coeauHeHuid. dusnueckue cBoiictBa. OTHOLIEHUE K Boje. M3menenune
KHCJIOTHO-OCHOBHBIX CBOMCTB B MEPUOaX U TPYyIIIaX.

HeconeoOpasyrouiye u coneodpa3yronme OKCHIbI.

Kuciaopoaubie kucjaorbl. V3MeHeHHE KHUCIOTHBIX CBOWCTB BBICIIUX OKCHUIOB U
TUAPOKCUIOB HEMETAJJIOB B MEPUOJAX U TpyINIax. 3aBUCUMOCTb CBOMCTB KHUCJIOT OT CTENEHU
OKHCJICHUS HEeMeTallja.

Kuciaorsl opranuveckune u Heopranmdeckue. Kuciorel B cBeTe NpOTOIUTUYECKON
teopur. CoONpspDKEHHBIE  KHCIOTHO-OCHOBHBIE mapbl. Kiaccudukamuss OpraHMyeckux |
HEOpraHuyeckux KuciaoT. OOmme CBOWCTBa KHUCIOT: B3aUMOJCHCTBHE OpPraHUYECKUX U
HEOPTraHWYECKUX KHUCJIOT C METaJlJlaMH, C OCHOBHBIMHU OKCHUJIaMHU, ¢ aM(pOTEPHBIMU OKCHJIAMH H
TUAPOKCUAAMH, C COJSIMH, OOpa3oBaHHEe CIOXKHBIX 3(pupoB. OCOOEHHOCTH CBOWCTB KOHIIEHT-
PUPOBAHHOM CEpHOM M a30THOM KUCIOT. OCOOEHHOCTH CBOMCTB YKCYCHOM M MypaBbHUHOU KHUCJIOT.

OcHoBaHMsI OpraHMYecKue M HeopraHuveckue. OCHOBaHUSA B CBETE MPOTOJIUTUUYECKOU
teopun. Knmaccudukanys opraHM4eCKuX W HEOPraHWYECKHX OCHOBAHWN. XHMMHUYECKHE CBOWCTBA
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mieJIoYel U HepacTBOPUMBIX OCHOBaHWU. CBOWCTBa OCCKHUCIOPOIAHBIX OCHOBAaHMM: aMMHAKa H
aMUHOB. B3auMHoe BiIMsiHHE aTOMOB B MOJIEKYJI€ aHUJIMHA.

AmdoTepHble OpraHM4YecKMe W HEOPraHMuYecKHe COeJHMHEHMS. AmdoTtepHbIe
COCIMHEHUSI B CBETC MPOTOJUTHYECCKOW Teopud. AM(OTEPHOCTH OKCHUJIOB H  THIPOKCHJIIOB
HEKOTOPBIX METAJUIOB: B3aMMOJCHCTBHE C KUCIOTaMU M Mienodamu. [IoHSATHE O KOMIIEKCHBIX
coequHeHusXx. KoMiiekcooOpazoBarenb,  JUTAHIbI,  KOOPAWHAIIMOHHOE YHUCIIO, BHYTPEHHSSA
cdepa, BHemHAsS: chepa. AMPOTEpHOCTh AMUHOKHUCIOT:  B3aHUMOJCHCTBHE aMHUHOKHCIOT CO
niesioyamMu, KHUCIOTaMu, COUpTamMu, APYr ¢ ApyroM (oOpa3oBaHHE MOJIMIICTITHIOB), 00pa3oBaHUE
BHYTpEHHEH coJin: (OUIOJIIPHOTO HOHA).

I'eneruyeckasi cBSI3b MEXAY KJIacCaMU OPTaHMYECKUX U HEOPTaHMYECKUX COCTUHEHUI.
[ToHsATHE O TEHETUYECKOW CBS3M M TEHETHYECKHUX psiJaX B HEOPraHMYECKOW M OpPraHHYeCKON
xuMuH. ['eHeTHUeckue pAapl MeTala (Ha MpuMepe KalblMs U Kelle3a), HeMeTalia (Ha mpumMepe
cepbl U: KPEMHHsI), IEPEXOJHOr0 AIEeMEeHTa (Ha MmpuMepe LKHKa). ['eHeThuueckue psiibl U TeHEeTH-
YyecKasi CBsI3b B OPraHUYEeCKOW XUMHHM (AJIs: COEAMHEHMM, COAepXkalllixX JiBa aToMa yriepoja B
MoJiekyJie). ENTMHCTBO MHpa BEIIecTB.

PacuerHble 3aga4u. 1. Borunicnenue macchbl win o0bemMa MPOTyKTOB PEaKIMU MO0 U3BECTHON
Macce WM O0BEMY MCXOJHOTO BEIIECTBA, COJEPKAIIero MpuMecH. 2. BprumcieHue macchbl
MCXOJHOTO BEIIECTBA, €CJIM U3BECTEH MPAKTUYECKUI BBIXOJ U MAacCcOBas OJIsl €0 OT TEOPETHUECKU
BO3MOYKHOTO. 8. BBIUUCIICHHS 110 XUMHUYECKUM YPABHEHHSIM PEAKIIHi, €CJIM OJIHO U3 Pearupyrommx
BellecTB AaHO B u30ObITKe. 4. OmnpeneneHue MOJEKYIIpHOW (OpMyIbl BEUIECTBA MO MAaCCOBBIM
JOTsIM  AyieMeHTOB. 5. OmpezpeneHne MOJICKYJISAPHOH (GOpPMYIBI Ta3000pa3HOrO BEIIECTBAa IO
U3BECTHOM OTHOCUTEIBHOW IUIOTHOCTH M MAacCCOBBIM JOJsIM d3JeMeHToB. 6. Haxoxxnenue
MOJICKYJISIPHOW (OopMyJIbI BemiecTBa MO Macce (00beMy) mpoaykroB cropanus. 7. KomoOw-
HUPOBAHHBIC 3a/1a4H.

Hemoncrpamun. Komneknus —«Kinaccudukanuss HEOPraHMUECKUX BEIIECTB» U 00pa3Ilbl
npencraButeneit knaccoB. Komnekuus «Knaccudukanus opraHn4eckux BEIIECTB» M 00pasiibl
MpeACTaBUTENEH KiaccoB. Moelnu KPpUCTALTHYECKUX PEIIETOK MeTauioB. KoieKius MeTasioB ¢
pa3HbIMH (PU3UYECKUMHU CBOMCTBaMH. B3aumopeiicTBue: a) JIWTUSA, HATPHUs, MarHus M jkene3a ¢
KHCIIOPOJIOM; 0) MIETOYHBIX METaUIOB C BOJOH, cCrMpTaMu, (DEHOJIOM; B) IIMHKA C PacTBOpaMHU
COJISTHOM M CepHOM KHUCIIOT; T) HaTpus, C CEpOil; M) aJlOMUHUS C MOJIOM; €) JKeje3a C pacTBOPOM
MEJIHOTO KYIOpOCa; k) aTFOMUHUS C PACTBOPOM €AKOTO HaTtpa. OKCUIBI U TUAPOKCHABI XpOoMa, UX
nonyueHue U cBoiicTtBa. [lepexon xpomara B Ouxpomar u oOpatHo. Koppo3us meramioB B
3aBUCUMOCTH OT YCJIOBHH. 3aluTa METaUIOB OT KOPPO3UH: O0pa3ilbl «HEP>KABEEK», 3aIIUTHBIX
nokpeiThil. Komneknus pya. DIeKTponu3 pacTBOpoB cojied. MoJenu KpUCTATUIMYECKUX PEIIETOK
noja, anmasa, rpadura. Amorponus dochopa» cepsl, Kuciopoaa. Bzaumopeiicteue: a) Bogopoaa
C KUCTIOPOJIOM 0) CYpBMBI C XJIOPOM; B) HATPHsI C HOJOM: T) XJIOpa C paCTBOPOM OpOMUIA KAJHSI; /T)
XJIOPHOM W CEpPOBOJIOPOAHON BOABI,  €) oOeclBeUMBaHHUE OpPOMHOW BOJBI ATUJICHOM WIH
aneruieHoM. [lonyyeHue u cBoiicTBa XJIOPOBOAOPOA, COJSTHOM KUCIOTHI M ammuaka. CBolcTBa
COJITHOM, pa30aBJICHHOW CEpHOM M YKCYCHOM KHCIOT. B3auMopeiicTBHE KOHIICHTPUPOBAHHBIX
CEpHOH, a30THOM KHUCIOT M pa30aBIIEHHON a30THOW KHUCIOTHI ¢ MeIbpto. Peakius «cepeOpsHOTO
3epKaiay JUIsi MYypaBbMHOW KHUCIOTHL. B3auMopeiicTBue pacTBOpa THUIPOKCHAA HATpUs C
KUCTIOTHBIMH OKcugamu (okcumaom yriaepoaa (IV)), amborepHbiMU TUAPOKCHAAMU (THAPOKCUIOM
[IMHKA).

JlabopaTopubie onbIThbl. 7. O3HaKOMIIEHHE C OOpa3lamMH MpeJCTaBUTENEH pa3HBIX KJIacCOB
HEOpraHWYecKnXx BemecTB. 8. O3HakOMJIEHHE C 00pa3laMyd TPEACTaBUTENCH pa3HBIX KJIacCOB
oprannyeckux BemiecTB 9. Oznakomnenwe c¢ kosmiekuued pya. 10. CpaBHeHHe CBOWCTB
KpeMHHEBOU, (HochOopHO, CepHOM W XJIIOPHOW KHUCIOT, CEPHUCTOM W  CEPHOM  KHUCIOT;
a30TUCTON u a30THOMN KHCJIOT. 11. CsoiicTBa COJIHOH, CEepHOM
(pa36.) u ykcycHo# kucioT. 12. B3aumoaeicTBrue ruipoKCcuaa HaTpusl C COJIIMH, CYIb(aToM, Meau
(IT) u xmopugom ammonus. 13. Paznoxenne rugpoxcuna memu (II). Ilomydenme rtumpokcuma
ATIOMUHHS 1 U3y4YeHUE ero aM(pOTepHBIX CBOWCTB.

Tema 6. Xumus u 0011eCTBO
14



XHUMHUS M TPOU3BOACTBO. XHUMHUYECKas MPOMBIIIJIEHHOCTh, XUMUYECKasi TEXHOJIOTHS.
ChIpbe UIsi XUMUYECKON TIPOMBIIIUICHHOCTH. Boja B XUMUYECKOM, TPOMBINIIIICHHOCTH. DHEPTHS IS
XUMHYECKOT0 TPOU3BOICTBA. HayuHble MPUHIIUIBI XMMHUYECKOTO TIPOU3BOACTBA. 3alluTa
OKpYXaroIllel cpelibl U OXpaHa TpyJa NPy XMMHUECKOM Npou3BoAcTBe. OCHOBHBIE CTaIUU
XUMHYECKOT0 IPOU3BO/ICTBA (aMMHUaKa U MeTaHoja). CpaBHEHHE MPOU3BOJICTBA ATHX BEIIECTB.

XuMHESA U cesIbCKOe X031 cTBO. XMMU3alus CEJIbCKOI0 X03siicTBa U ee HanpasieHus. Pac-
TEHHUSI U 1T0YBa, TOUBeHHBIN nornomaronuii komrieke (ITUK). Y nobpenus n ux xnaccuduxanus.
XHMHYECKUE CPEACTBA 3alUUThl pacTeHU. OTpULIaTeNbHbIE TIOCIEACTBUS IPUMEHEHUSI IECTULNI0B
u 60pb0a ¢ HUMH. XUMU3ALUS )KUBOTHOBOCTBA.

XHMHS M 3K0JIOTHsI. XUMUYECKOe 3arpsi3HeHUE OKpyskatolei cpepl. Oxpana rugpocdepbl
OT XUMUYECKOTO 3arpsi3HeHns. OXpaHa MOYBBI OT XUMUYECKOT0 3arps3Henus. Oxpana arMocdepsl
OT XUMHYECKOro 3arpsisHeHus. Oxpana (Gaopsl, ¥ payHbl OT XUMUYECKOTO 3arpsi3HEHUS.
buotexHonorust u reHHast UHXXEHEePUS.

XuMUS M NOBCeIHEBHAS KU3Hb. JloMaliHsas anTeuka. Morole U YUCTSIIUe CPECTBa.
CpenctBa 60pb0BI ¢ OBITOBEIMU HACEKOMBIMU. CpeICTBA IMYHOW TUTUEHBI U KOCMETHKH.

Xumus ¥ numa. MapkupoBKa yrnakoBOK MUIIEBBIX MPOAYKTOB U MPOMBIIIEHHBIX TOBAPOB
Y YMEHHUE UX YUTATh. DKOJOTHUS KUIUIA. XUMUS U TEHETHKA YEeJIOBEKa.

JemMoncTpanuu. Mozenu npon3BoACTBa CEPHON KUCIOTHI U amMuaka. Komekius
ynoOpeHuit u nectunuoB. OOpasIbl CpeICTB OBITOBOM XUMHUU M JICKAPCTBEHHBIX MPETIapaToB.
Konnekuuu cpecTB THTHEHBI U KOCMETHKH, TPENapaToB OBITOBON XUMUHU.

JlaGopaTopHble onbIThI. 14. O3HaAKOMIICHHE C KOJICKIMEH yI0OpeHUI 1 NeCTUIIUIOB, 15.
OsznakomieHme ¢ oOpa3iamu cpefcTB OBITOBOI XMMHUU U JIEKAPCTBEHHBIX MPENapaToB, H3y4yeHUE
WHCTPYKIUN K HUM T10 IPABUJILHOMY U O€3011aCHOMY NPUMEHEHHIO.
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TEMATHYECKOE IINTAHUPOBAHHME

10 xaacce
Haumenosanue memui Konuuecm | U3 nux (koauu. uacos)
60 14C06 Ip | KP | Ypox
(6cezo)
u
BBeaenue 1 1
1. Teopus CTpOEHHUST OPTaHUYECKHUX BEIIECCTB 3 3
2. YriaeBoaopo bl M MX MPUPOJIHBIE HCTOUYHUKH 11 1 10
3. Kucnopoacozaepskaiue opraHu4ecKrue COeIMHEHUS U UX 10 1 1 8
MIPUPOJIHBIE HCTOYHUKH
4. AzoTconepKaiinue COeAMHEHUS U X HaXO0XKJICHHUE B 7 2 1 4
YKWBOU NIPUPOJIE
5. buonornyuecku aKTUBHBIE OPraHUYECKUE COCTUHCHMS. 2 2
VckyccTBEHHBIC M CHHTETUYCCKHUE ITOJTMMEPHI
Hroroast koHTposIbHAs paboTa 1 1 0
HUTOI'O: 35 3 4 28
11 xaacc
Haumenoeanue memot Konuuecm| H3 nux (konuuecmeo
60 uacoe uacos)
(6ceco) 1P KP Ypok
u
1. Ctpoenue aroma u 113 J[.11. MenpaeneeBa 2 1
2. CTpoeHue BelecTBa 12 1 1 10
3. X¥MHUYECKHUE PEeaKIuu 8 1 7
4. BemiecTBa 1 UX CBOMCTBa 9 2 1 6
5. XuMus B )KU3HU 00I1IECTBA 4 1 8
HUTOI'O: 35 3 5 27
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TemaTnueckoe NJIAHNPOBaHME C YKa3aHUEM KOJMYE€CTBA 4YaCOB, OTBOAUMBIX HA
OCBOEHHE KaKI0H TEMBbI.
10 kaacc (35 yacos)

No | Konnu Tema ypoka Monyns/popma B [IpakTrueckas
€CTBO COOTBETCTBHUHU C 4acTh
4acoB POrpaMMoit

BOCITUTAHHSI.
Beenenue ( 2 yaca)
1 1 Teopus crpoenus A.M. [IxosbHbBIN
bytnepoa. Ctpoenue aToma YPOK/TIpUMEHEHHE
yriaeposa. WHTEJUIEKTYalTbHBIX
urp.
2 1 Banentnsle cocTosiHUs aTOMa
yraepoaa. Ilonsrus o
rOMOJIOTaX U H30Mepax
2. YraeBogoponbl. (7 4acoB)
3 1 [IpupoaHbIii Ta3. AJNKaHBI. [IxonbHBIN
XYMHYECKUE CBOWCTBA AIKAHOB. | YPOK/TPUMEHEHUE
WHTEIIICKTYaTbHBIX
JMCKYCCUI
4 1 AnkeHbl. XUMUYECKUE CBOWCTBA
QJIKCHOB.
5 1 Ankanuensl. Kayuyku.
6 1 AnkuHbl. XUMUYECKUE CBOMCTBA
AITKUHOB
7 1 benzon. Xumuueckue corictea | LLIKkoybHBIM
OeHzona yYpPOK/TIpUMEHEHNE
UHTEPAKTUBHBIX (popM
paboThl
8 1 HedTsb. JlaGopatopHas
paborta Nel «
O3HakoOMIJIEHHE C
KOJUIEKLIIUEH «
Hedts 1
IIPOJIYKTHI €€
nepepadoTKU
9 1 KonTponbha padota Ne 1
« YTIIeBOAOPOIBD
3. Kucnopojiconep:xaniye yrieBoaopobl. (11 yacoB)
10 1 CnupTsl, OIy4YeHHE, konpHBIN
XXHUMHAYECKUE CBONCTBA yYpPOK/TIpUMEHEHNE
MHuoroatomHbIe WHTEPAKTUBHBIX (hopM
cinuptsl[Ipumenenne paboThI
11 1 KameHHbIi1 yronb. @eHod. JlaGopatopHas
pabota Ne3
«CBoiicTBa
TITUTICPUHAY
12 1 XHUMHUECKUE CBOMCTBA
QJIBJICTUIOB.
13 1 [Tpumenenue popmanbaeruaa u
areTabIeTUIA. .
14 1 Kap6oHOBBIE KHCTTOTBHI.




XUMHYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT.

15 [IpumeneHne yKCycHOM JlaGopaTopHas
KHCJIOTHI HA OCHOBE CBOICTB. pabota Ne4
«CBolicTBa
YKCYCHOM
KHCIIOTBI)
16 Crnoxuble 3(upsbl. HIxonbHBINH
YPOK/TIpUMEHEHHUE
WHTEPaKTHUBHBIX (hOpM
paboThl
17 JKupbr.Mblia.
18 VYrneBoapl. X UMHUUYECKHE
CBOMCTBA IIFOKO3BI.
Jlucaxapuapl v nonucaxapusl.
19 Pemenne 3amau Ha BEIBOJ
(hOpMYIIBI.
20 KoHnTtposbhas padora Ne 2 «
Kucnoponconepxaniue
YIII€BOIOPOABD
4. AzoTtoconepxaiiue coeguHeHus ( S5 4acoB)
21 AMUHBI. AHWINH.
22 AMHWHOKHUCIOTHI, XMUMHYECKHUE
CBOMCTBA.
23 benku. I'eneTndeckast cBsi3b [ konpHBIN
MEXy KTacCaMU OPTaHUYECKUX YPOK/TIpUMEHEHHE
COCIMHEHUH. MHTEJUICKTYaTbHbBIX
JIACKYCCUU
24 Hyxnennossie kucnorsl. PHK n IIpakTnueckas
JIHK pabora Ne 1
«M nentudukanus
OpPraHUYeCKUX
COETMHEHUIN»
25 KonTtponbHas padora Ne 3
«A3zoTrocoaepxaiime
COEZIMHEHUS
5. buonornyecku akTHBHBIE COCTMHEHHMS. (5 4acoB)
26 ®epmenThl. Pons pepmeHTOB [IxonbHBIH
JUIS ’KMBBIX OPTaHU3MOB. YpOK/TIpUMEHEHNE
MHTEIUICKTYaJIbHBIX
JIUCKYCCUH
27 Buramunsl. ['opMOHBIL.
28 Nucynun. [Ipodunaktika
caxapHoro auabera.
29 JlexapctBa. Hapkotuueckue [IxonbHbBIN
BenlecTBa. [Ipodunakruka YPOK/TIpUMEHEHHE
HapKOMaHMH. WHTEJUIEKTYalbHBIX
JIUCKYCCUI
30 CamocrostenbHas pabora
«bHOTOTHYECKH AKTUBHBIE
COEMHEHUS
6. ickyccTBeHHbIE 1 CHHTETHYECKHE MOJIMMEPHI. (5 4acoB)
31 VIcKycCTBEHHBIE MTOJIMMEDHI.
32 CHHTETHYECKHE NTOJIMMEPBI.
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33 1 [Tnactmaccel. CHHTETHYECKHE [TpakTrueckas
BOJIOKHA. pabota Ne 2
«Pacno3zHaBaHue
IJIaCTMACC U
BOJIOKOH
34 1 [ToBTOpEHME MPONIEHHOTO [Tpodopuenrarus/mpo
maTepuana 3a 10 kiacc. (hopreHTallMOHHBIE
UTPBI
35 1 Kontposbnas padora Ne 4 «
Opranudecke CoOeTMHCHUS
TemaTu4eckoe MIaHNPOBaHUE C YKa3aHHEM KOJIHYECTBA YacOB, 0TBOJAMMBIX Ha
OCBOCHHE KAKI0H TEeMBI.
11 knace (35 yacoB)
No Tema ypoxka Monyns/dhopma B [IpakTHueckas yacTb
Komnuec COOTBETCTBUU C
TBO porpaMmon
4acoB BOCITUTAHHUS
Tema 1. CTpoenne aToMa U ePUOAUIECKHUIA 3aKOH.
(3 yaca)
1 1 Crpoenue aToma.
DNEeKTPOHHBIE 000JI0YKU
aTOMOB 4 1 5 epuoIoB.
2 1 ITepunonnueckuii 3aKoH.
3 1 [Tonoxenue Bo1opo/ia B HIxonbHBIH
NePUOANYECKON YPOK/TIpUMEHEHHE
cucreme. 3nauenue [1C. WHTEJUIEKTYaTbHBIX
JIACKYCCUU
Tema 2.Ctpoenne BemecrBa. (14 yacoB)
4 1 NoHnHas u koBajyieHTHas
XUMHUYECKAasl CBSI3b.
5 1 JonopHo-akuentopHslii | LlIkonpHBIH
MEXaHHU3M YPOK/TIpUMEHEHHE
WHTEPAKTUBHBIX POpPM
paboThl
6 1 Merannuueckas CBs3b U
MeTaJTHIecKast
KpUCTAIITMYeCKast
pernieTka.
7 1 Bonopoanas cBs3b. IIxoapHEIN
3HaueHue BOJOPOIHOM YPOK/TIpUMEHEHHE
CBSI3H JUIS WHTEJUIEKTYaTbHBIX
OHOIOJIMMEPOB. JUCKYCCUU
8 1 KonTponbhas paborta 1
XUMHYecKas CBSI3b
9 1 [Tonmmmepsl. BookHa.
10 1 ["a3000pa3Hble I konpHBIN
BellecTBa. 3arpsi3HeHUEe | ypOK/IIpUMEHEHNE
aTMochepsl. WHTEJUIEKTYaTbHBIX
JUCKYCCUI
11 1 Pemienue 3amau:
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MOJISIPHBIN 00beM
ra3000pa3HbIX BEUIECTB.

12

Kunkue Bemectna.
MuHepanbHbIE BOJIBIL.

13

TBepabie u amopdHbIe
BEIECTBA.

14

JlucriepcHbIe CUCTEMBI.
I'pyboaucnepcusie n
TOHKOJIMCIIEPCHBIC
CHCTEMBI.

15

CocrTaB BellecTsa.
Cwmecu. Pentenne 3amau.

IIxonpHBIH
YPOK/TIpUMEHECHHE
WHTEPaKTUBHBIX (hOPM
paboThI

16

[TpakTrueckas pabota

[IpakTrueckas padota Ne 1
« Ilonyuenue, cobupanue
U pacro3HaBaHUE ra30By»

17

KonTponbHas padoTa
Ne 2
« CTpoeHHE BEIeCTBa

Tema 3 XumMuueckue
peakuuu (7 4acoB)

18

Peakuuu, nporekaronme
C UBMEHEHUEM COCTAaBaA.

19

TemnoBoit a3 et
XUMHYECKON PeaKInu.
Pemenue 3agau.

20

CKOpOCTh XMMUYECKOI
peakuuu.

IIxonbHEBIN
YPOK/TIPUMEHECHHE
MHTEJUIEKTyaJIbHBIX
Urp.

21

O6patumMocTh
XUMHYECKOW PEaKIUH.
Ponb BOOBI B
XAMHYECKOW PEaKIUU.

22

I'mnponus.JlaboparopHas
pabora

JIaGoparopHas paboTa Nel
« 'mpponus conen»

23

OKHUCITUTENBHO —
BOCCTAHOBUTEJILHBIE
peakuu.

[[IxonbHBIN
yYpOK/TIpUMEHEHNE
MHTEPAKTUBHBIX POPM
paboThI

24

KonTponbnas pabora
Ne3 «

XHUMHUYECKUE PEAKIUN»

Tema 4. BemecTBa u ux cpoiicrna. (8 yacon)

25

BzaumopeiicTBiie
METAJIJIOB C
HeMeTaJLIaMA U
KHUCJIOTaMHU.

JlabopaTopHas pabota Ne2
« O3HaKOMIIEHUE C
KOJUIEKIINEN METAILIIOBY

26

Merannorepmus.
Koppo3us merannos.

IIIxoBHEIH
YPOK/TIpUMEHEHHE
MHTEIUICKTYJIbHBIX
JIMCKYCCUU

27

Hemeranisl.
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OKHCIIUTENRHEBIE U
BOCCTAHOBUTEIbHBIE
CBOMCTBA HEMETAJLIIOB.

28 Kucnotsr. Jlaboparopnas pabota Ne
3 « UcnpiTanue pacTBOPOB
KHCJIOT, OCHOBAaHMUI1, COJICi
WHIMKATOPaMI»)
29 OcuoBanwust. Cou. Jlaboparopuas pabota Ne
4 «Ilonyyenue u cBOMCTBA
HEPaCTBOPUMBIX
OCHOBAHUI»
30 I'enetnyeckas CBSI3b [IKoIbHBIH
MEXy KlaccaMu YPOK/TIpUMEHEHHE
HEOPTaHUYECKUX WHTEPAKTHBHBIX POPM
COEJTMHEHUM. paboThI
31 [TpakTuyeckas padora. [IpakTuueckas padora Ne 2
« Pemenue
IKCIIEPUMEHTAITLHBIX
3a/1a4 Ha UACHTU(PUKAIIIO
HEOPTaHHYECKUX
BEIIECTBY
32 KonTponbhas padota «
BemectBa 1 ux
CBOWCTBa»
Tema 5 Xumus u xku3Hb (34)
33 XUMHS ¥ 370POBBE.
JlexapctBa, hepMEHTHI,
BUTaMUHBI, TOPMOHBI,
MUHEPATHHBIC BOIBI.
XUMHUS ¥ IIUIIA
34 XuMus B TOBCEIHEBHOM
*Ku3HU. O01IMe
MIPEJICTABJICHHSI O
MPOMBIIITICHHBIX
croco0ax Mmoay4eHust
XUMHYECKHX BEIIECTB
35 XUMHYECKOE [Ipodopuenranus/
3arpsi3HEHUE npodopreHTaIMOHHbBIE
OKpPY’KaIOILIEH Cpebl U UTPBI

€ro 1nocCJacaACTBUAI.
breiTOoBas xumMuueckas
I'PaMOTHOCTb.
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