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1. Ilmanupyemble pe3yJbTAThl H3y4eHHUs MPOrPaAMMBI, Kypca

Jluunocmuule pesynvmanioi:

1) BocnuTaHue POCCUICKON TIpa)KAaHCKOM HAEHTHUYHOCTHU: MaTPUOTHU3MA, YBAXKEHUS K
OrteuecTBy, NMPOIIJIOE M HACTOSALIEE MHOIOHAIMOHAJIBLHOIO Haponaa Poccum; oco3HaHue cBoei
STHUYECKOW IPUHAJIEKHOCTH, 3HAHUE MCTOPUH, SA3bIKA, KYJIBTYpbl CBOETO HApOAa, CBOErO Kpasd,
OCHOB KYJIbTYPHOI'O Hacjenus HapoJdoB Poccuu M 4enoBe4ecTBa; YCBOCHHME I'yMaHHUCTUYECKHX,
JIEMOKPATUYECKUX U TPAJAULUOHHBIX LEHHOCTEH MHOTOHALMOHAJIBHOI'O POCCHICKOrO OOILIECTBA;
BOCIIMTAHHUE YYBCTBA OTBETCTBEHHOCTH U J10Jra nepes PonnHoii;

2) popMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHHUS K YYEHHUIO, FTOTOBHOCTH U CIIOCOOHOCTHU
00yJarmuXxcsi K CaMOPa3BUTUIO U CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIIMU K OOYUYEHHUIO U
IO3HAHUIO, OCO3HAHHOMY BBIOOPY M IHOCTPOCHMIO JalibHEHIEH MHIMBHIYalbHON TpaeKTOpUU
oOpa3oBaHus Ha 0a3e OPHEHTUPOBKU B MHpE Ipodeccuii u nmpodhecCHOHATBHBIX MPEANOYTEHUH, C
y4€TOM YCTOMYMBBIX IIO3HABATEJIbHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (HOpMHUPOBAHMS
YBa)XUTEJIBLHOTO OTHOLIEHUS K TPYly, Pa3BUTHUS ONbITA YYACTHS B COLIMAJILHO 3HAYUMOM TPY/IE;

3) ¢opmupoBaHUE LEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLECTBEHHOW MPAKTUKH, YUYUTHIBAIOIIETO COLUAIBHOE, KYJIbTYpPHOE,
A3BIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOI'0 MUpa;

4) dbopmupoBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO M JOOPOKEIATEIHHOTO OTHOIICHHS K
JPyromy 4ejaoBeKYy, ero MHEHUIO, MUPOBO33PEHUIO, KYJIbTYPE, SI3bIKY, BEpe, T'PakJaHCKOM O3HLINHY,
K UCTOpUH, KYJIbTYpE, PEIUTUH, TPaAULIUsAM, 6 si3bIKaM, LIEHHOCTSM HapoaoB Poccuu u HaponoB
MHUpa; TOTOBHOCTH M CHOCOOHOCTM BECTH JHAJOr C JIPYTMMHU JIIOABMU M JOCTUraTb B HEM
B3alMOIIOHUMAHUS;

5) ocBOEHUE COLMATIBHBIX HOPM, ITPABUJI IOBEACHUS, poJieil U (OopM COLMATIBHOM JKU3HU B
rpymnmax U cooOIecTBax, BKIOYas B3POCIBIE H CONMAIBHBIE COOOIECTBA; y4acTHEe B IIKOJIBHOM
CaMOyIIpaBJIeHUM MU OOLIECTBEHHON HM3HM B Ipe/ieNax BO3PACTHBIX KOMIIETEHIMH ¢ y4&ToMm
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COLMAIBHBIX 1 SKOHOMUYECKHUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIIETEHTHOCTU B PELLIEHUH MOPAIbHBIX IIPOOIIeM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (OPMHPOBAHHME HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOI'O
MOBE/IEHNS, OCO3HAaHHOT'O U OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHBIM MOCTYIIKAM;

7) popMupoBaHUE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO
CBEpPCTHHKAaMM, JETbMU CTapliero M MJIAJALIEr0 BO3pacTa, B3pOCIBIMM B  Ipoliecce
0o0pa3oBaTeNbHON, OOIIECTBEHHO IMOJIE3HOM, yueOHO- HCCIIE0BAaTENbCKOM, TBOPUECKON U Jpyrux
BUJIOB JIESATEIBHOCTH;

8) dopmupoBaHUe IIEHHOCTH 3/I0POBOT0O M 0e30macHoro oopasa >kKU3HU; YCBOECHHE MTPABHII
WHAVBUAYAJIbHOTO U KOJJIEKTUBHOTO O€30MAaCHOr0 IMOBEJIEHUS B YPE3BBIYANHBIX CHUTYyalHsX,
YTPOKAIOIIUX KU3HU U 30POBbIO JIFOJIEH, IPABUJI IIOBEJEHHS HAa TPAHCIIOPTE U Ha IOPOTax;

9) dbopMupoBaHHE OCHOB IKOJIOTUYECKON KYJIBTYPbl COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO JKOJIOTMUECKOTO MBILIUIEHHS, DPA3BUTHUE OIBITA HKOJOTMYECKH OpPUEHTUPOBAHHOU
pedaeKCUBHO-0LIEHOYHON U IPAKTUUYECKOM 1E€ATENbHOCTH B )KU3HEHHBIX CUTYaLIUAX;

10) oco3HaHMe 3HAYEHMs CEMbM B KHM3HHM 4elloBeKa M OOILIecTBa, MPUHATHE LEHHOCTU
CEeMEHHOM KU3HU, YBAXKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K YWIEHAM CBOEH CEMbH;

11) pa3BuTHE 3CTETMYECKOrO CO3HAHMS YEPE3 OCBOEHUE XYA0KECTBEHHOI'O HAaCIEIus
HapoaoB Poccuu u Mupa, TBOpUECKO 1eATENBHOCTH 3CTETUYECKOTO XapaKTepa.

Memanpeomemuvle pe3yibmanol:

1) ymeHHe caMOCTOATENHHO OMPEIEIATh IIEH CBOETO O0yUeHHUsI, CTaBUTh M ()OPMYITHUPOBATH
JUis ceOst HOBBIE 3a]1aui B yu€0€ 1 IT03HaBaTeNIbHON JeSITeIbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI
CBOEH NM03HABATEIbHON JESITEIbHOCTH;

2) yMEHHME CaMOCTOSITENIbHO IUIAHUPOBATh IYTHU JAOCTM)KEHHS LEJIed, B TOM 4YHCIIE
aNbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3PPeKTUBHbBIE CIIOCOOBI pelIeHHs YIeOHbIX U
MI03HABATEJIbHBIX 33/1a4;

3) yMeHue COOTHOCUTh CBOU AECUCTBUSI C IUIAHMPYEMBIMH pe3yJIbTaTaMHU, OCYIIECTBIISThH
KOHTPOJIb CBOEH JESITEIbHOCTH B MPOILECCe JOCTHXKEHHS pe3yibTara, ONpeNessiTh CIIOCOObI
NEeNCTBUI B paMKax MpeIIoKEHHBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHCTBUS B




COOTBETCTBUU C U3MEHSIIOIICHUCS CUTyaIuEH;

4) yMeHHE OLEHHMBATh TPABHWIBHOCTh BBINOJHEHUs Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;

5) BIazieHHe OCHOBaMM CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHATHS PELIEHUH U OCYLLECTBICHUS
OCO3HaHHOI'0 BBIOOPA B yueOHOW U MO3HABATEIbHOMN 1EATEIIbHOCTH;

6) yMeHHE OIpeAeNsATh MOHITHS, CO3JaBaTh OOOOIICHUS, YyCTAaHABIWBATH AaHAJIOTHUH,
KJaccu(uuupoBaTh, CaMOCTOSATENIbHO BIOMPATh OCHOBAHUS U KPUTEPHUHU IS KilaccuduKanuy,
YCTaHABIMBAaTh IPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOMTH JIOTUYECKOE  PpacCyKICHHE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAYKTUBHOE W IO AHAJIOTUH) U J1e1aTh BbIBO/IBI,

7) yMeHue co34aBarh, IPUMEHATh U NPEOOPa30BbIBATh 3HAKK U CUMBOJIbI, MOJIEIN U CXEMBI
JUISL pelIeHus: y4eOHBIX U TO3HABATENbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue opraHu3oBbIBaTb y4€OHOE COTPYJHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTENEM U CBEpCTHUKAMHU; padoTaTh MHIAMBHYaIbHO U B TPYIIIE: HAXOAUTH O0IlIee pPELIeHne U
paspemiate KOH(QIUKTHI HA OCHOBE COTJIACOBAHMS MTO3UIMIA U y4€Ta HHTEPECcOB; (HOPMYIHPOBATS,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHMUE;

10) ymeHue OCO3HAHHO HCIOJB30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBHHM C 3ajadeid
KOMMYHHMKAIIMM JJIi BBIPAXKEHHUS CBOMUX YYBCTB, MbICIIEH M NOTpeOHOCTEH; IUIAHUPOBAHMS U
peryJsiluA CBOEU JEATEIBbHOCTH; BJAJCHUE YCTHOM M IMCBMEHHOW PEYbI), MOHOJOTHYECKOU
KOHTEKCTHOU Peyblo;

11) ¢opmupoBanHue ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJACTH  HCIOJIB30BaHHUS
MH(POPMALMOHHO-KOMMYHUKALMOHHBIX TexHosoru# (nanee MKT— komnerenuun);

12) ¢popmupoBaHuEe U Pa3BUTUE SKOJOTHYECKOI'O MBILIUICHHUS, YMEHHE NPUMEHATH €ro B
II03HABATENIbHOM, KOMMYHMKATHBHOM, COMAIbHON MPaKTHKE U NPOPecCHOHATbHON OpUeHTALUY.

Ilpeomemmnboie pe3yivmaniol:

1) cpopmMHUpOBaHHOCTH MPEACTaBICHUI O MECTE XUMHUH B COBPEMEHHON HAy4YHOW KapTHHE
MUpa; MOHUMAaHUE POJIM XUMHUH B (POPMUPOBAHUH KPYro3opa W (PyHKIMOHAIBHOW I'PaMOTHOCTH
YeJI0BEKa JJIS PeIICHUs IPAaKTUUECKUX 3a/1ay;

2) BIaJicHUE OCHOBOIIOJIATalOIIMMHA XUMHUYECKUMH TMOHATUSMHU, TEOPHUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE T0JIb30BAHUE XMMHUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

3) BnajieHUe OCHOBHBIMM METOJAaMH HAy4HOTO IIO3HAHHUS, MCIOJNb3YEMbIMH B XUMHU:
HaOJroleHue, ONMCaHue, W3MEpPEeHHe, OHKCIEPUMEHT; YyMeHHue oO0pabaTbiBaTh, OOBACHATDH
pe3yNbTaThl MPOBENEHHBIX OIBITOB M JENaTh BBIBOJBI, TOTOBHOCTh M CIOCOOHOCTH MPUMEHSTh
METO/Ibl TO3HAHUS NIPU PEIIEHUH NPAKTUYECKUX 33]1a4;

4) chopMHUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHbIE OLIEHKH M IPOBOJUTH PACUETHI
10 XMMHUYECKUM (hopMysIaM U YpaBHEHUSM;

5) BhnajeHue MNpaBUIaMH TEXHUKH O€30MaCHOCTH MPU HCIOJIb30BAHUU XUMHYECKHX
BELIECTB;

6) chOpMHUPOBAHHOCTh COOCTBEHHOW TO3UIMKA TI0 OTHOIICHHI0 K XHUMHYECKOM
UHpOpMaLNH, TT0JIy4aeMOH U3 pa3HbIX HCTOYHHUKOB.

B pezynomame uzyuenusn xumuu na 6a3080m ypogre 00y4aowuticsi OONHCEH.:

. [TornMaTth BakHENIINE XUMUUECKNE TIOHATHS: BEILIECTBO, XUMHUUECKHUH JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTENIbHAsl aTOMHAs U MOJIEKYJIIpHAsi MacChl, MOH, AJUIOTPOIUS, U30TOIBI,
XUMHYECKAsI CBSI3b, JIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTD, CTETIEHb OKUCIIEHUS, MOJIb,
MoJIIpHasi Macca, MOJISIPHBINA 00BEM, BELIECTBA MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS,
PacTBOPBI, JIEKTPOJIUT U HEINEKTPOJIUT, JIEKTPOIUTHUECKAS JUCCOLMALINA, OKUCIUTEND U
BOCCTaHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHHE, TETNIOBOU 3((EKT peakiuu, CKOpocTh
XUMHYECKON pPEeaKLMH, KaTalu3, XUMUYECKOE PABHOBECHE, YIIIEPOIHBIN CKEIIET,
(byHKIIMOHAIbHAs TPYIINa, U30MEpUSsl, TOMOJIOTHUS;

. IToHMMaTh OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHUE MACCHI BEIIECTB, IOCTOSHCTBA COCTAaBa,
MEPUOJUYECKUI 3aKOH;
. IToHrMMaTh OCHOBHBIE TEOPUU XUMHH: XUMUYECKOUN CBA3HU, IJIEKTPOIUTUYECKON

Aucconuanu, CTpOCHUS OPraHUYCCKUX COC}IHHGHHI)’I;
® 3HaTh BaXKHEHUIIIHE BCIICCTBA U MATCPUAJIBI,



. Ha3bIBaTh U3yYCHHBIC BEIIECTBA 110 «TPUBUAIBHOW» M MEXKTyHAPOJIHON HOMEHKIIATYPE;
. OTIPEICIIATh: BaJICHTHOCTh M CTENIEHb OKUCIICHUS! XUMUYECKUX PJIEMEHTOB, THIT
XUMHYECKOHN CBSI3U B COCIMHEHHUSX, 3apsi/l MOHA, XapaKTep CPebl B BOIHBIX PAaCTBOpPax
HEOPTaHMYECKUX COSAMHECHUN, OKHCIUTENb U BOCCTAHOBUTEIb, TPUHAICKHOCTD BEIIECTB K
Pa3JIMYHBIM KJIACCAM OPTaHUYECKUX COCIUHCHHN;
. XapaKTepU30BaTh: JIEMEHTHI MAJIBIX IIEPUOJIOB 110 MX MOJIOKeHHUIo B [leproagudeckoit
cucreme JI.M. Menneneesa; o01ue XUMHUUECKUE CBOMCTBAa METAJIIOB, HEMETAJIOB, OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX U OPTaHUYCCKUX COCIMHEHUI; CTPOCHHE U XUMHUYECKUE CBOWCTBA
U3YUEHHBIX OPTraHUYECKUX COCIUHEHHIA;

Obyuarowuiicst 00adCeH yMemn.:
. OOBSICHSIT: 3aBUCHUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; IPUPOIY
XUMHYECKOHN CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOH ), 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEeaKINH U TIOJIOKEHUSI XUMHYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (JaKTOPOB;

® BBIIIOJIHATH XUMHUYECKHM SKCIICPUMCHT I10 pacIio3HaBaHHUIO BaKHEHIITNX HCOPTraHN4YCCKUX
" OPraHUYCCKUX BCUICCTB;
® IIpOBOAUTDH CaMOCTOSITEILHBIN MOMCK XUMHYECKON I/IH(l)OpMaLII/II/I C UCIIOJIb30BaHHUEM

Pa3IMYHBIX UCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3aHUN, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHTepHeTa); UCIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH /17151 00pabOTKH U Iepeiadn
XUMHYECKON MH(POpMAIUK U e€ MPeCTaBICHIs B Pa3INYHBIX (hopMax;

. UCII0JIb30BATh MPHOOPETEHHBIC 3HAHUS ¥ YMEHHS B MIPAKTHYECKOM JEATSILHOCTH U
HOBC@[{HGBHOﬁ JKU3HU OJIA:

. OOBSCHEHUS XUMUIECKUX SBJIICHHIA, POUCXOJSIIMX B IPUPOJIE, OBITY M HA
IPOM3BOJICTBE;

. OIpe/IeTICHUS BOBMOYXKHOCTH MPOTEKAHUS XUMHUYECKUX MIPEBPAIICHHUH B Pa3TMYHBIX
YCIIOBUAX U OLCHKU HUX HOCHCHCTBHﬁ;

. 9KOJIOTMYECKH TPAMOTHOT'O IMOBECHHUS B OKPYKAIOIIEH cpejie;

. OLICHKH BIIMSIHUSI XUMHUYECKOIO 3arpsA3HEHUS OKPYKAIOIIEH Cpeibl Ha OPraHNU3M YeJI0OBEKa
U IPYTHe )KUBbIE OPTaHU3MbI;

. 0e30macHOT0 0OpaIeHNs ¢ TOPIOYUMH U TOKCHYHBIMH BEIIECTBAMH, JTA00PaTOPHBIM
o0opynoBaHuEM;

. IMPHUTOTOBJICHUA PAaCTBOPOB Sa)IaHHOﬁ KOHIICHTpAIuu B 6I)ITy " Ha IMPOM3BOACTBE;

. KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUECKOM WH(POPMAIINH, TOCTYIAOIIECH 13

Pa3HbIX HCTOYHHUKOB.

2. Coaep:xanue y4eGHOro MaTepuaJia

1. OcHoBHBbIE cBedeHHsI 0 cTpoeHuU aTtoma (14 gacor)
2. Ctpoenue aroma: cocTaB sifjpa (HYKJIOHBI) U AJEKTpoHHas oboinouka. [lonsrue o6 m3oTomax.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJJMHAKOBBIM 3apSJIOM SIIpaA.

IMepuoauveckass cucremMa xumMudeckux 3jaemMeHToB J[. 1. MeHaeneeBa B cBeTe cBeTe
yuyeHHs1 O cTpoeHuH aroma. Dusnyeckuii cmpicn npuHsToi B Tabmuue J[. WM. Menneneesa
CUMBOJIMKH: TIOPSIIKOBOIO HOMEpA JJIEMEHTa, HOMEpa Mepuoaa v Homepa rpymnsl. [loHsTue o
BaJICHTHBIX JJeKTpoHaX. OTOOpa)keHUE CTPOCHHUS AIICKTPOHHBIX OOOTOYEK AaTOMOB XHUMHUYECKUX
AJIEMEHTOB C MOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO- Tpadudeckux Gopmy.

OObsicHeHHE 3aKOHOMEPHOCTEW W3MEHEHHUS CBOMCTB DJJEMEHTOB B MEpHOJaX U TpyIIax
MEPUOINYECKON CHUCTEMBI, KaK CIEACTBUE UX DJIEKTPOHHOTO CTPOCHMs. DJIEKTPOHHBIE CEMEWCTBa
XUMHUYECKHUX 3JIEMEHTOB.

CpaBHenue Ilepuoaumyeckoro 3aKOHAa W TeOPUMHM XHMHYECKOI0 CTPOEHHUSI Ha
(pusrocopckoii ocHOBe: IPEANIOCHUIKN OTKPBITUSA [leproauyeckoro 3akoHa U TEOPUU XUMUYECKOTO
CTPOECHUS OPraHUYECKUX COCIUHEHUH; POJib JIMYHOCTH B MUCTOPUM XHMHUU; 3HAUEHUE MPAKTUKHU B
CTAQHOBJICHUU U Pa3BUTUHA XUMUYECKUX TEOPHUU.



HNonnas xumMu4yeckasi CBA3b 1 HOHHbIe KPUCTAJIMYeCKHe PeléTKH. KaTHOHbI M aHMOHBIL:
UX 3apsAabl U Kiaccu(uKanus Mo cocTaBy Ha MpocThie M cioxkHble. [IpencraButenu. [lonstue o6
MOHHOM XMMHUYEeCKOH CBsi3U. IOHHAs KpucTayuInyeckas pemeérka u (pusnyeckue cBOicTBa BEUIECTB,
00YCIIOBJICHHBIE 3TUM CTPOEHHEM.

KoBajieHTHasi XMMH4YeCKasi CBfi3b. ATOMHbIC H MOJICKYJSIDHbIE KPHCTAJIMYECKHE
pemiéTku. [loHATHE O KOBAJEHTHOW CBSA3H. DJIEKTPOOTPULATEIIBHOCTb, HENOJSIPHAs M IOJSpHAs
KOBaJIGHTHbIE CBsI3U. KpaTHOCTh KOBaJIGHTHOH CBsi3u. MexaHHU3Mbl 00pa30BaHUs KOBAJIEHTHBIX

CBsi3ei: OOMEHHBIN M JIOHOPHO- aKIenTOpHBIA. [10IsIpHOCTS MOJIEKYJIbI, KaK CIEICTBUE MOISPHOCTH
CBSI3M M I€OMETPUM MOJIEKYNbl. KpucTalmnmm4ecKuepemeTk ¢ 3TUM THIIOM CBSI3U: MOJIEKYJISIDHBIE U
aToMHble. PU3NYECKHE CBOMCTBA BEIIECTB, 00YCIOBIEHHBIC TUIIOM KPHUCTAIIIMUYECKUX PEHIETOK.

Merannuyeckass ¢Ba3b. [loHATHME O METAUIMYECKOM CBS3M M METaUIMYECKUX
KPUCTAJNIMYECKUX peméTkax. PU3HMUecKue CBOMCTBA METAJZIOB HA OCHOBE HX KPUCTAJIMYECKOIO
cTpoeHus. [IpuMenenue MeTauioB Ha OCHOBE UX CBOMCTB. UEpHBIEC U LIBETHBIE CILIABHI.

Boaopoanas xumuyeckas CBsi3b. MEKXMOJIEKYJISIDHAsE U BHYTPUMOJIEKYJIApHAs BOJOPOIHBIE
CBSI3U. 3HAUEHUE MEKMOJIEKYJISIPHBIX BOJOPOIHBIX CBS3EH B IPUPOJIE U KU3HU YEIIOBEKA.

IHonumepsl. IlomydeHne nNOJMMEPOB peEaKUMAMU IOJMMEPU3ALMU U ITOJIMKOHACHCALMH.
Baxneiine npeacTaBuTeNN IUIACTMACC U BOJIOKOH,UX IIOJIy4€HHE, CBOMCTBA U pUMeHeHue. [lonsaTue
0 HEOPraHM4ECKHUX NOJUMEPAX U UX NPEACTABUTEIIN.

Jucnepcublie cuctembl. [loHsaTHe 0 nucnepcHoit (ase u AUCHEPCUOHHON cpefe. ArperaTHoe
COCTOsSIHME pa3Mep yacTull ¢a3bl, Kak OCHOBA JUIsl KIACCU(PUKALMM JUCIIEPCHBIX CHCTEM. DMYJbCUH,
CYCIEH3HH, a3P030JI1 — I'PYIIIbI IPyOOIMCIEPCHBIX CUCTEM, UX IPEICTABUTENN. 30JI1 U TeJId — TPYIIIIbI
TOHKOJMCIIEPCHBIX CUCTEM, UX IpeAcTaBuTeNu. IIoHATHE O CHHEpe3nce U KOaryJIsiuH.
Hemoncmpayuu. lleppoanyeckon CUCTEMbI XUMHUYECKUX 31eMeHTOB I, 1. MeHieneeBa B pa3im4HbIX
¢dopmax. Mojiens HOHHOM KPUCTAJUTMYECKON PEIIETKN Ha IpUMepe XJIOpUaa HaTpust. MUHEpaJIbl C 3TUM
TUIIOM KPUCTAJUIMYECKOW PEMIETKONW: KaldbUWT, TraluT. MoAenu MOJEKYJIIpHOW KpPHUCTAJUIMYECKON
PELIETKN Ha MPUMEPE «CYXOro JIbJa» WM MOAA U AaTOMHOM KPHUCTAJUIMYECKOW PEIIETKH Ha IIPUMEpPE
anMasa, rpadura uiam kBapua. Mojens MoJsipHOTO 00bEMa raza. Moaenu KpUCcTalINuYecKuX peréTok
HEKOTOpbIX MeTamioB. Koyutekuuu oOpa3loB pa3iMyHbBIX JUCHEpPCHbIX cucTteM. CuHepe3uc u
KOAryJIsIysl.

Jlabopamopnwie onvimobi. KOHCTpyHpOBaHUE MOAEIN METAJUIMYECKON XUMUYECKOU cBsA3H. [lonydenne

KOJUIOM/IHOTO pacTBOpa KypHHOTO Oelka, UCCIeI0BaHUE €ro CBOMCTB € MOMOIIBIO JIA3EpHOH YKa3KU U

MIpOBEJIEHNE €ro jAeHarypauuu. [lonydyeHue sMynbCUU PAcTUTENBHOIO Macia M HaONIoAeHHE 3a €€

paccinoenueM. [lonydyeHne cycreH3un «M3BECTKOBOIO MOJIOKa» U HaOJIIO/IEHNE 32 € ceTUMEHTAIeH.
2. Xumnueckue peakuuu (20 yacon)

Kunaccnpukanusi XuMu4ecKuX peakumid. AjutoTponusanus U U30MEpHU3alns, KaK peaKkiuu
0e3 HM3MEHeHus cocraBa BemecTB. Aiviotponus M e€ mnpuuuHbl. Knaccudukanus peakuuid mo
Pa3IUYHBIM OCHOBAHMSAM: 110 YHCIY U COCTABY PEAreHTOB U MPOAYKTOB, 1O (haze, Mo MCI0JIb30BaHHIO
KaTanu3aropa uiam pepmenTa, 1o TeruioBomy 3pdexty. TepmMoxumMuueckie ypaBHEHHUs peaKIHii.

CkopocTh XMMHYEeCKHX peakuuii. PakToppl, OT KOTOPBIX 3aBUCUT CKOPOCTb XHMHUYECKUX
peakuuili: NpHUpOAA pPEarupyroluX BEIIeCTB, TEMIIEpaTypa, IUIOMEAAbs HUX CONPUKOCHOBEHUS
pearupyromux BeEIIeCTB, MX KOHIIEHTpalWs, NPUCYTCTBHE Karanuzaropa. Ilonstme o katanuse.
depMeHTHI, Kak OMOJIOrHYecKue KaTtanu3aTopbl. UHTHOUTOPHI, KaK «aHTOHUMBD» KaTajau3aTOPOB U MX
3HA4YCHHUE.

XuMu4yeckoe paBHOBecHe M criocodbl ero cMemenus. Kiaccudukanns XuMU4ecKux peakuui
[0 MpU3HAKy WX HampaBieHus. [loHsTue o0 0OOpaTUMBIX pEAKIUAX U XUMHUYECKOM PaBHOBECHH.
[Mpunnun Jle-Illarense u crnocoObl cMEIIEHUs] XUMHYECKOro paBHoBecus. OOmias XapakTepHCTHKa
peakuuii CHHTe30B aMMHuaka 1 okcujaa cepbl(VI) u paccMoTpeHue ycnoBHil CMeIeHUsl X PaBHOBECHS



Ha IMpOU3BOACTBC.

I'uaposmm3. O6paTumelii 1 HeOOPAaTUMBIN THIPONU3EL. [ uaApoaN3 coseil u ero THNbL. [ uaponus
OpPraHMYECKUX COEIUMHEHHH B JKHMBBIX OPraHM3MOB, Kak OCHOBa oOMmeHa BemiecTB. llonsatue 00
SHEPreTHYECKOM OOMEHE B KJIETKE U POJIM THAPOJIN3A B HEM.

OKHCIMTEIbLHO-BOCCTAHOBUTE/IbHBIE peakuu. CTeneHb OKUCIEHUS U €€ ONpeNeseHue 1o
dbopMynaM OpraHUYECKUX M HEOPraHMYECKHX BELIeCTB. DJIEMEHTHI U BEIIECTBA, KAK OKUCIUTEIH U
BoccTaHoBuTeNU. lloHATHE O mpoueccax OKUCIEHMsI W BoccTaHOBJIeHUs. CoOCTaBlI€HHME ypaBHEHUI
XUMHUYECKUX PeaKIUii Ha OCHOBE 3JIEKTPOHHOrO OanaHca.

JIEKTPOJIM3 PaCIIaBOB M PAacTBOPOB JIEKTPOJIUTOB. XapaKTEPUCTUKA 3JIEKTPOJIN3a, KaK
OKHCIIMTEIHHO-BOCCTAHOBUTEIBHOTO Tmporecca. OCOOCHHOCTH 3JIEKTPOJM3a, IPOTEKAIOMIET0 B
pacTBoOpax 3aeKTpoNHTOB. [[pakTHUEeCKOE IPUMEHEHUE ANEKTPOIIN3A: IOJIYUEHHUE TAIOT€HOB, BOJIOPO/A,
KHCJIOPOJIa, IIEJIOYHBIX METAJUIOB M LIENOYEH, a TaKKe ATOMHUHUS SJIEKTPOJIM30M pacIlIaBOB U
pacTBOpPOB COEAMHEHUM HTUX 3eMeHTOB. [loHATHE O TaJbBaHOIUIACTUKE, TIaJIbBAHOCTETUH,
paduHUPOBAHUY [[BETHBIX METAJLIOB.

Jlemoncmpayuu. PacTBopeHHE CEpHOW KHCIOTHI M aMMHAYHOW CETUTPhl M (UKCAIUS TEIUIOBBIX
SIBJIEHUW I 3TUX MPOLIECCOB. B3anMOIENCTBUS PacCTBOPOB COJISIHOW, CEPHOM M YKCYCHOW KHCIIOT
OJIMHAKOBOIM KOHILIEHTpAallMM C OJMHAKOBBIMU KyCOUKaMM (IpaHysiaMH) LIMHKAa U B3aUMOJCIHCTBHE
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, IUHKA, JKeJie3a) C PACTBOPOM COJITHOW KHUCJIOTHI,
KaK MpUMEp 3aBUCHUMOCTU CKOPOCTHM XMMHUYECKHMX PEAKUUN OT MPUPOIBI BellecTB. B3aumonenicTeue
pacTBOpoB THOCYIb(aTa HATpHsl KOHIEHTPAIMH M TEMIIEpaTypbl C PacTBOPOM CEPHOM KHUCIOTHI.
MonenupoBaHue «KUIAIIETO Cos». Vcrnonb30BaHNe HEOPraHMUECKUX KaTalu3aTopoB (Colel xenesa,
MOIUJA Kalusl) U TMPHUPOAHBIX OOBEKTOB, COJEpKAIIMX Karanaszy (cblpoe Msco, KapTodenb) A
pa3ioKeHus Mepokcuaa Bojgopoa. BzanmoaeiicTBue MHKA ¢ CONSHOM KUCIOTOM HUTpaToM cepebpa,
KaK IpUMEpbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON peakuuii U peakuuu odOMeHa. KoHcTpyupoBaHue
MOJIENN NIEKTposn3épa. BuaeodparMeHT ¢ MPOMBIIUIEHHOW YCTAHOBKH JUISI TOJTYYCHHUS ATFOMHUHUSI.
Jlabopamopuwvie onvimer. nmoctpanuus npasuia beprosuie Ha NpakTUKe — MPOBEIECHUE PEAKIUM C
o0Opa3oBaHHEM OCajiKa, ra3a U BOABL. | €TEepOreHHbIN KaTalu3 Ha MPHUMEpPE Pas3lIoKEeHUs MEepPOKCHUIa
BOJIOPO/Ia B TIPHCYTCTBUM AMOKcHAa Mapranua. CMmemenue paBHosecus B cucteme Fe®' +3CNS™ «
Fe(CNS)s. HcnbiTanne MHAMKATOpaMH CpPEIbl PACTBOPOB COJICH pa3iM4YHBIX TUNOB. OKUCIUTEIHHO-
BOCCTAHOBUTEIJIbHASI PEAKIIMs U PEaKlusi oOMeHa Ha MpUMepe B3aMMOJEHCTBHSI pacTBOPOB Cyib(dara
menu(Il) ¢ sxene3om 1 pacTBOPOM IIETOUH.
Ilpakmuueckaa padoma. PenieHne SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «XUMHUYECKask pEaKIUsD».

3. BemecrBa u ux cBoiictBa (20 yacoB)

MeTtajiabl. Pu3nyeckre CBONCTBA METAJUIOB, KaK (YHKIUS UX CTpoeHus. /leneHue MeTamion
Ha TPYIIIBI B TEXHUKE U XUMHUH. XUMUYECKMECBOWCTBA METAJIJIOB U AIIEKTPOXUMHUYECKUN Psifl
HanpsbkeHui. [ToHsTHE 0 MeTaioTepMuH (ATFOMUHOTEPMUH, MarHUETEPMHH U JIP. ).

Hemeranusl. baaropoansie rasel. Hemeraiubl kak okuciaurenu. Hemeramibl kak
BOCCTAaHOBUTENHU. P 3JIEKTPOOTPULIATETHLHOCTH.

WNuepTHbIC in 61aropoHbIC Ta3bl.

Kucsaorsl Heoprannyeckue u opranmyeckue. KucioTel ¢ TOUKK 3pE€HUS] aTOMHO-
MOJIEKYJIIPHOTO y4eHHUs. KucaoThl ¢ TOUKM 3peHUsT TEOPUUAIECKTPOJIUTHIECKON TUCCOINAIUU.
KucnoTsr ¢ Touku 3peHus mpoToHHOM Teopuu. O0IIe XMMIUYecKue CBoMCTBa KucioT. Kinaccudukarus
KHUCJIOT.



OcHOoBaHMSI HeOpraHM4YecKHe M opraHuveckue. OCHOBaHUS C TOUKH 3pPEHHUSI aTOMHO-
MOJIEKYJIIPHOTO yueHUs1. OCHOBaHUS C TOUYKHU 3PEHUSI TEOPUH AIEKTPOIUTHUECKON TUCCOLUALIUN.
OcHOBaHUSI C TOYKH 3pEHHsI NMPOTOHHOW Teopuu. Kiaccudukarnus ocCHOBaHHMH. XUMHYECKHE
CBOIMCTBA OPTrAaHUYECKUX U HEOPTaHUYECKUX OCHOBAHHUIA.

AM@oTepHbIe coeJHHeHUsI HeoOpraHnyeckue U opranudeckue. Heopranuueckue amporepHbie
COCIMHEHUS: OKCUIBl M THUIAPOKCHUIBI, — HMX CBOWCTBA U MONy4YeHHE. AMQOTEpHBIE OpPraHUYECKUE
COCIMHEHUS HA MPUMEpPE aMUHOKUCTOT. [lenTuapl 1 nenTuaHas CBs3b.

Coun. Knaccudukarus coneil. JKEcTkocTb BosbI M criocoObI e€ ycrpanenus. [lepexon kapooHara
B TuApokapOoHaT u ooparHo. OOnme XMMUYeCKre CBOWCTBA COJIEH.

Hemoncmpayuu. Konneknus METAJLJIOB. Konneknus HEMETaJJIOB. B3aumoneiictBue
KOHLICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MeIpl0. Bemblka TepMuTHOM cMecu. Bcemblmka ué€pHoro
nopoxa. BbeITeCHEeHME rajoreHoB W3 UX PAcCTBOPOB JPYTMMH TrajoreHamu. B3aumonencTBue mnapoB
KOHIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM KUCIIOTHI M aMMHaKa («IbIM 6e3 orus»). [lonyyenne ammuaka
Y U3y4YEHUE ero CBOMCTB. Pa3nuuHble cirydan B3aMMOIECHCTBHS PACTBOPOB COJIEHM aTFOMUHHUS CO IIEIOYBIO.
[Tonmydyenue #ECTKOM BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopnusie onvtmot. [1oiyueHre HEpaCTBOPUMOTO THIPOKCUIA M €0 B3aUMOCHCTBUE C KUCIOTOMH.
HccenenoBanne KOHUEHTPUPOBAHHBIX PACTBOPOB COJITHOM U YKCYCHOW KHUCIIOT KareJIbHbIM METOJIOM IIPH
ux pazbasieHuu Bonaoil. [lonydyenue amgorepHOro ruaIpoKCcHaa U U3ydeHue ero cBoicTB. [IpoBenenue
KAueCTBEHHBIX PEAKLUI IO OMPEAEIIEHUIO COCTaBa COJIU.

Ilpakmuueckasa padoma. Penienne sxciepuMeHTANIBHBIX 33/1a4 110 TeMe «BeliecTBa u UxX CBOMCTBaY.
XuMmus 4 coBpeMenHoe 001ecTBo (14 yacon)

IIpousBoacTBO amMmmmuaka W MeTaHoJua. [IoHATHE O XMMHYECKOM TEXHOJOTMU. XUMHUUYECKUE
peakuu B MIPOU3BOJICTBE aMMHaKa U MeTanoina. O0mias kiaccuuKanoHHas XapaKTePUCTHKA PEaKITHiA
CHMHTE3a B IMPOM3BOJCTBE ATUX MPOAYKTOB. HaydHble MpUHIMIGBI, JIEKAIlUe B OCHOBE IPOU3BOJICTBA
aMMuaka u metaHosia. CpaBHEHUE 3THX MTPOU3BOICTB.

XuMHYeCKasi I'PAMOTHOCTh KAK KOMIIOHEHT O0mieil KyJabTypbl 4esjoBeka. MapkupoBka
YIAaKOBOYHBIX MaTEpHUAJIOB, SJEKTPOHUKU W OBITOBOM TEXHHKH, SKOJOTMYHOTO TOBapa, MPOIYKTOB
MATAHUS, STUKETOK IO YXOIY 3a OJICKIOH.

Jlemoncmpayuu. Mojenb TPOMBITINIEHHONW YCTaHOBKH MOJIYYSHHSI CEPHOM KUCIIOTHL. MOJ1eh KOJIOHHBI
cuHTe3a aMmMmHaka. BuneodparMeHTsI v cliaiiIbl O CTEMEHU SKOJIOTUYECKON YHCTOTHI TOBApa.

ﬂaﬁopam OpHblE OnblMbl. I/I3yquI/Ie MAapKUpOBOK  pa3JMYHBIX BHUAOB  MNPOMBINUICHHBIX U
MMPOAOBOJILCTBECHHBIX TOBAPOB.

3. CoaepxaHue IporpaMmbl

Ne /i Hazpanue pa3zaena/TeMsl KomnuectBo wacoB
1 CrpoeHue BeniecTs 14
2 XHUMHUYECKHE PEaKIUU 20
3 BemecTBa 1 ux cBoicCTBa 20
4 XUMHS 1 COBPEMEHHOE O0IIECTBO 14
Hmozo 68 uacoe

4. TemaTnuyeckoe NJIAHUPOBAHHE



Ne Tema ypoka Koaunuect
ypoka BO YaCOB
n/n
CTpoeHue BelecTB 14
1 OcHOBHBIE CBE/ICHUS OCTPOCHHUH aToMa 1
2 CrpoeHue 3J1eKTpOHHON 000JI0YKH. DIIEKTPOHHAS KOH(PHUTypaIHs 1
aToMa
3 Ilepuoanueckas cucrema XuMHU4eckux 3aeMeHToB Jl. U. 1
MenzeneeBa B CBETE yU€HHUsI O CTPOCHUHU aTOMa
4 CraHOBJIEHHE U Pa3BUTHE MIEPHOIUUYECKOIO 3aKOHA U TEOPHUH 1
XUMHYECKOT'O CTPOCHHUSI.
5 Pemienue 3anau u ynpaxsenuit no teme «CtpoeHue atoma. 1
CTpoeHHe AIEKTPOHHON 00O0JIOUKI)
6 MoHHast XuMu4yecKasi CBSI3b M HOHHBIE KPUCTAUTMYECKUE PEIIETKH. 1
7 KoBajleHTHas XUMUYECKas CBSI3b. 1
8 ATOMHBIEC U MOJICKYJISIPHBIE KPUCTAITHYECKUE PEIIETKH 1
9 MerTannnueckas XuMHU4ecKast CBsI3b 1
10 Bonoponnas xumuyeckas CBs3b 1
11 [Tonmumepsl, MX Ki1acCH(pUKALIHSL 1
12 JlucnepcHble CCTEMBI 1
13 O606maromuit ypok no teme «CTpoeHne BEmecTB 1
14 KonTposbHnas pabora Nel «CTpoeHue BemecTB» 1
XuMHYecKHEe peakiuu 20
15 Knaccugukarus xumuaeckux peakuuii. Peakuuu, naymue 1
0e3 N3MEHEHUs 1 C I3MEHEHUEM COCTaBa BEIlleCTBA
16 Knaccugukarus XuMiuaecKkux peakuuii o ¢ase, 1mo UCroib30BaHHIO 1
Karajau3aTopa win (hepMeHTa
17 Knaccugukarus XuMIYeCKUX PeakInuii IO TETIOBOMY dPQEKTy. 1
TepMoxuMHUuecKrue ypaBHEHUS PEAKIIHIA.
18 Pemienne pacueTHbIX 3a/1a4 pa3HbIX TUIIOB 1
19 CKOpPOCTh XMMUYECKUX PEAKITUH. 1
20 OO6paTUMOCTh XUMHUYECKHUX peaKklMi. XMMUYECKOE paBHOBECHE 1
21 XHMMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMENICHUS 1
22 Pemienue 3a1aHuii Ha cMeIIeHHE XUMHUECKOT0 PABHOBECHS 1
23 I'maponm3. OOpaTuMBbIi HHEOOPATHMBIHA THIIPOJIN3 1
24 ['uaponus coselt U ero TUIbI 1
25 I'maponus oprannyeckux coennHeHuil. Pemenue 3aganuii mo reme 1
«'naponusy
26 OKHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKITUHI 1
27 PaccranoBka k03(uIIMEHTOB B YpaBHEHUSIX PEAKIIMU METOJI0M 1
3JIEKTPOHHOI0 HajlaHca
28 Pemenne ypaBHenmii no reme « OKUCINTENbHO-BOCCTAHOBHTEIBHEIE 1
pPEaKIMK»
29 DJIeKTPOJIU3 PACIIaBOB U PACTBOPOB 1
30 ITpakTHUecKkoe NPUMEHEHHUE IEKTPOIN3a 1
31 Ipaxmuyeckas paboma Ne 1. Pewienue 3KcnepumeHmanbHuix 3a0a4 1
no meme «Xumuueckas peaxyusy
32 Penienne pacueTHBIX 3a/1a4 pa3HbIX THUIIOB 1
33 O06o0011eHe U cUCcTeMaTH3alusl 3HAHUH 110 TeMe « X UMHYECKue 1
peaxKIum
34 KonTposbHas padora Ne2 «XumMuuyeckue peakiumn» 1




BemecTBa 1 X cBoiicTBa

N
o

35 Merauibl. DU3HYECKUE U XUMUYECKUE CBOKCTBA 1
36 Mertannorepmus. OOue crnocoObl OJIy4eHNs METAJNIOB 1
37 Hewmeramnbl. OkuciIuTeIbHbIE CBOMCTBA HEMETAIIJIOB 1
38 Hewmeramisl. BoccranoBuTeIbHBIE CBOMCTBA HEMETAIIIIOB 1
39 Penienne pacueTHbBIX 3aa4 pa3HbIX THIIOB 1
40 Heoprannueckue 1 OpraHn4ecKkue KMCIOThI 1
41 Heoprannueckue u OpraHnueCcKue KUCIOThI 1
42 Heoprannueckue 1 Oprann4eckue OCHOBAHMS 1
43 Heoprannueckne u opraHM4ecKue OCHOBAHMS 1
44 AmboTepHble HEOPraHMUECKUE COSTUHEHHS. 1
45 AMdoTepHbIE OpraHUIECKUE COCTUHCHHS 1
46 Comu, knaccuukarus coyen 1
47 XUMUYECKUE CBOMCTBA COJIEH, ITOJTYUYCHHUE 1
48 ['eHeTnyeckas CBsi3b MEXKIY KJIaCCaMU HEOPTaHWYECKUX COCAMHEHUN 1
49 I'eneTndeckas CBA3b MEKy KJIACCAMHU OPraHUYECKUX COCIUHEHUN 1
50 Pemenue pacueTHbIX 3a7a4 pa3HbIX THIIOB 1
51 Ipaxmuueckas paboma Ne2. Peutenue sxcnepumeHmanbHulx 3a0ay 1
no meme «Bewecmesa u ux ceoticmeay
52 O00011IeHNE U cUCTEMATHU3aIMsl 3HAHUH 110 TeMe «Bemecrsa u ux 1
CBOMCTBa»
53 Pemmenune 3aa4 u ynpaxxHeHHHA 1
o4 KonTposbnas padora Ne3 «BemecTBa U UX cBOCTBAY 1
XHMHS M COBpeMEeHHO0e 00111eCTBO 14
55 Xumu4deckast TexHojorus. [Ipon3BoicTBo aMMuaka 1
56 Pemienue 3a1a4 u ynpaxHeHUN 1
57 Xumunyeckas TexHonorus. [IpousBoacTBo Meranosna 1
58 Pemienue 3a1a4 u ynpaxHeHUN 1
59 XumMuyeckasi TexHosiorus. [I[pon3BoacTBO CepHOM KUCTOTHI 1
60 Penienue 3a1a4 ¥ ynpaxHEeHUH 1
61 XuMHYeckasi TpaMOTHOCTb KaK KOMIOHEHT OOIIeH KyJIbTyphl 1
YeloBeKa
62 O060011IeHNE U cCUCTEMATH3AINS 3HAHUN 10 TeMe « XUMUS U 1
COBPEMEHHOE O0IIECTBOY»
63 Penienne pacueTHBIX 337124 pa3HbBIX THIIOB 1
64 noBTopeHue. CTpoeHHne aToMa, XMMHUYECKHE PEaKINH 1
65 O06o01IeHre 1 cucTeMaTr3alis 3HaHU 0 OCHOBHBIM TEMaM Kypca. 1
[TonroroBKa K UTOrOBOM KOHTPOJILHOU paboTe
66 HToroBasi KOHTpOJIbHAsS paboTa 1
67 Pemenue 3a1a4 u ynpaxHeHHN 1
68 O06006mmarmui ypok 1

Hmozo 3a 200 68 uacoe
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