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HHaHpreMble pe3yJbTaTbl 0OCBOCHUA yt{eﬁnoro npeamMera «XuMHID»

JIMYHOCTHBIE pe3yJbTaThbl

BxurouaroT roToBHOCTh M CHOCOOHOCTh OOYYarOIUXCAd K CaMOPa3BUTUIO U JIMYHOCTHOMY
CaMOOIIPE/IeIeHNI0, COPMUPOBAHHOCTh HMX MOTHBallMM K OOYYEHHIO U LI€JICHaNpaBICHHON
MMO3HABATEIPHON JIEATCIILHOCTH, CUCTEMbI 3HAYMMBIX COITUATBHBIX M MEKITUMIHOCTHBIX OTHOIIICHUH,
LIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAXKAIOIIUX JUYHOCTHBIE M TPaKIAHCKUE TIO3UIIMH B
JESITEIbHOCTH, COLMAIbHbIE KOMIIETEHIIMH, IPAaBOCO3HAHUE, CIIOCOOHOCTh CTaBUTh LENHU U CTPOUTD
KU3HEHHBIC IUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHUCKOW HIECHTUYHOCTH B TOJHUKYIHTYPHOM
couuyme. [IpencraBistoT co0oil: IEHHOCTHBIE OPUEHTAIMH; JTUYHOCTHbIE YCTAHOBKH, OCHOBaHHbIE
Ha BHYTPEHHEH MO3UIMH; KayecTBa 00Yy4arollerocs, COCTAaBISAIOUINE €0 YCTOMYUBBIE JINYHOCTHBIE
XapaKTepUCTHKU. VX pa3BUTHE MPOUCXOIUT B IUHCTBE YU€OHOW U BOCTIUTATEILHOMN JACATEIHHOCTH
TUMHA3Ud B COOTBETCTBHH C TPAJAUIIMOHHBIMA POCCUUCKHMH COITUOKYIBTYPHBIMA H JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE IMpaBWIAMH W HOPMAaMH TIOBEJCHUS H
CIOCOOCTBYET IpoIleccaM CaMOTO3HAHUS, CAMOBOCIIUTAHUS U CAMOPa3BUTHSL.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHONW MpOrpamMmbl OCHOBHOIO
0011ero 00pa3o0BaHUs JOJKHBI OTpaKaTh:

1) BocmHMTaHHWE POCCUHMCKOM TpaKTAHCKOW HAEHTUYHOCTH: MAaTPUOTH3Ma, YBAKEHHS K
OreuecTBy, MPONLIOE W HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccum; oco3HaHue CBOEH
STHUYECKON NMPUHAIJIEKHOCTH, 3HAHUE MCTOPHH, SI3bIKa, KYJIbTYpbl CBOETO Hapoja, CBOETo Kpas,
OCHOB KYJIbTYpPHOTO HaciieAusi HapoJoB Poccum u yenoBeyecTBa; YCBOCHHE T'YMaHUCTHUECKHX,
JEMOKPATUYECKUX U TPAJAUIMOHHBIX IEHHOCTEH MHOTOHAIMOHAIHHOTO POCCHICKOTO OOIIECTBA;
BOCITUTaHKE YyBCTBA OTBETCTBEHHOCTH U JI0JTra nepen PoanHoii;

2) ¢GopMHupoBaHHE OTBETCTBEHHOTO OTHOIICHMSI K YYEHHIO, TOTOBHOCTH MU CIIOCOOHOCTH
00yJaromMxcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHWI0O HAa OCHOBE MOTHBAIMM K OOyYEHHUIO W
MMO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO NajbHEHIEH WHIAMBUIYaTbHOW TpPACKTOPHUH
oOpa3zoBaHusl Ha 0a3e OPUCHTHUPOBKH B MHpe TMpodeccuid U mMpoPeCCHOHAIBHBIX MPEANOYTECHUN ¢
Y4E€TOM YCTOWYMBBIX I103HABATEJIbHBIX HWHTEPECOB, a Takke Ha OCHOBE (HOPMHUPOBAHUS
YBa)XXUTEIBHOTO OTHOLLIEHUS K TPYY, Pa3BUTHUS OTbITA YYaCTHS B COI[HAIILHO 3HAUUMOM TPYIIE;

3) ¢opmupoBaHHE IEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKU M OOLIECTBEHHOW MPAKTUKH, YUUTHIBAIOUIETO COIMAIIbHOE, KYJIbTYpPHOE,
S3BIKOBOE, TyXOBHOE€ MHOTOO0Opa3ue COBPEMEHHOTO MUPA;

4) ¢dopMUpOBaHHE OCO3HAHHOIO, YBAXHUTEIHLHOTO M JOOPOKETATENLHOTO OTHOIICHUS K
JPYroMy 4elioBeKY, ero MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, Bepe, TPaKIaHCKOM MO3UIINH,
K UCTOpHUH, KYIbTYype, PEIUTUd, TPAIUIMIM, S3bIKaM, IIEHHOCTSAM HapojoB Poccum u HaponoB
MHpa; TOTOBHOCTH M CHOCOOHOCTH BECTH JAUAIOr C JAPYTUMHU JIOJABMH M JIOCTUTaTh B HEM
B3aMMOTIOHUMAaHMUS;

5) ocBoeHHE COLMATIBHBIX HOPM, MPaBWJI MOBEACHUA, POJei U (PopM COIMANbHON KU3HU B
TpyIIax U cooOIecTBax, BKIOYas B3pOCIble W COLIMATIbHBbIE COOOIIECTBA; y4acTHE B IIKOJILHOM
CaMOYTpaBICHUH U OOIIECTBEHHOW XH3HU B Mpeaesax BO3PACTHBIX KOMIIETEHIUH € y4eToM
PErMOHANBHBIX, ATHOKYJIBTYPHBIX, COIIMATILHBIX K SKOHOMHUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPATIBLHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHIUH MOPAJIbHBIX MPOOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, GOPMUPOBAaHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM MOCTYIIKaM;

7) opmupoBaHEe KOMMYHUKATHUBHONW KOMIIETEHTHOCTH B OOILIEHUH M COTPYAHUUYECTBE CO
CBEpPCTHHKAMH, JETbMHU CTapliero W MJAANIEro BO3pacTa, B3POCIBIMH B  Ipoliecce
o0pa3oBaTeNbHON, OOILIECTBEHHO MOJIE3HOH, y4eOHO-MCCIIe0BaTENbCKOM, TBOPUECKOM M APYrux
BH/JIOB JICATEIHHOCTH;

8) dbopmupoBaHUEe IIEHHOCTH 3J0POBOTO U 0€30MacHOro o0pasa KU3HHU; YCBOCHHE MPABUI
WHIUBUAYAIBHOTO W KOJJIEKTUBHOTO O€30MacHOr0 TOBEACHUS B YPE3BBIYAMHBIX CUTYaIUSX,
YIPOXKAIOUIUX KU3HU U 3JOPOBBIO JIIOJIEH;
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9) gopmupoBaHHE OCHOB 3KOJOTHYECKOW KYIbTYPHI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIUICHUS, PAa3BUTUE ONBITA SKOJOTUYECKH OPUEHTUPOBAHHOMU
pedIIeKCHBHO-OIIEHOYHOW U IPAKTHYECKOH IEATEIbHOCTH B )KH3HEHHBIX CUTYAIUSX.

B pamkax peanuzayuu npoepammel 60Cnumanus:

" YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOUICHHMM MEXAYy YUUTEIEM U €ro Y4YEeHHUKaMH,
CMOCOOCTBYIOIIMX MO3UTHBHOMY BOCHIPHUSATHIO OOyYarOIIMMHUCS TpeOOBaHWN W TPOCHO yduTens,
IIPUBJICYEHUIO WX BHHUMaHHUA K OOCYXJaeMoil Ha ypoke HH(OpMaIUM, aKTUBU3ALUU HX
MMO3HAaBaTEIbHOM JEITEIbHOCTH,

* noOyXKAECHHE IIKOJIBHUKOB COONIIOJATh HAa YpOKe OOIIETPHHATHIE HOPMBI MOBEICHUS,
IpaBuiia OOILIEHUS CO CTapUIMMM (YYUTENSIMHU) U CBEPCTHUKAMU (IIKOJbHUKAMH), IPUHLIHUIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPraHu3alluu;

® CO3JaHUE LIEHHOCTHBIX OTHOLIEHUM K 3J0POBBIO KaK 3aJIOTy JOJITOM M aKTUBHOM KU3HH
4eJloBEeKa, NpPUpOJie KaK MCTOYHHKY >KM3HHM Ha 3eMjie, OCHOBE CaMOro €€ CYIIECTBOBAHMA,
HY)KJarollelcs B 3alIUTe U OCTOSIHHOM BHUMaHHU CO CTOPOHBI YEJI0BEKa;

" K 3HAHUSM KaK MHTEJUIEKTYaJbHOMY pECypcy, oOecredynBaromeMy Oyayiiee 4eloBeKa,
KaK pe3ylbTaTy KpOIMOTJINBOTO, HO YBIEKATEIbHOTO yUeOHOTO TPY/.

MetanpeaMeTHble pe3yabTaThl

Bxiroyator ocBOeHHBIE OOYYaIOMIUMUCS MEXIPEIMETHBIE TOHSATHS W YHUBEPCATbHBIE
y4ueOHbIe JIeHCTBUS (PETYISATHBHBIC, TO3HABATEIbHBIC, KOMMYHHUKATHBHBIE), CIOCOOHOCTh WX
WCTIONb30BaHUSI B YYEOHOW, TO3HABATEIHLHONW W COIMAIBHOW TMPAKTUKE, CaMOCTOSITEIHHOCTH
MJAHUPOBAHUST W OCYIIECTBICHUS Y4EOHOW JIEATEIbHOCTH ©  OpraHu3anud  yd9eOHOTO
COTPYIHHYECTBA C MeJaroraMu U CBEpPCTHUKAMHM, TOCTPOCHHUE MHAWBHIYaJIbHOM 00pazoBaTeIbHON
TPaeKTOpHUHU.

MeranpeaMeTHbIE PE3YJbTaThl  OCBOCHHS OCHOBHOM 0Opa30BaTENbHOW MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHMs JIOJDKHBI OTPAXKaTh:

1) ymMeHHe caMOCTOATEIBHO ONPEACIATh eI CBOEro 00y4YeHHsl, CTaBUTh U (OPMYIUPOBATH
Ui ce0s1 HOBBIE 337a4 B yueOe M I03HABATENIbHOM 1eATeNbHOCTH, Pa3BUBATh MOTHBBI U HHTEPECHI
CBOCH ITO3HABATEIIFHOM ACATCIBHOCTH;

2) yMEHHE CaMOCTOSITeIbHO IUTAHUPOBATh NYTH JIOCTHIKEHUS LeNiell, B TOM YHCIe
albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambosiee d(PPEKTUBHBIE CIOCOOBI pEIIeHUs y4eOHBIX U
M03HABaTENbHBIX 3a/1a4;

3) yMeHHEe COOTHOCUTb CBOM ACHCTBHS C IJIAHUPYEMbBIMU pE3yJIbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEH JEATEIbHOCTH B Ipollecce AOCTHXKEHHsI pe3yabTaTa, OMPENeNiTh CHOCOObI
NEUCTBUI B pamMKax MPEaoKEeHHBIX YCIOBHI M TpeOOBaHUM, KOPPEKTHPOBATh CBOU JCUCTBUS B
COOTBETCTBUU C U3MEHSIIOIICHCS CUTyaIuei;

4) yMmeHHE OIICHMBaThb NPABHIBLHOCTb BBINOJHEHUS YueOHOW 3amaud, COOCTBEHHBIE
BO3MOYHOCTH €€ PEILICHUS;

5) BnaseHue OCHOBaMU CaMOKOHTPOJISl, CAMOOIICHKH, IPUHATHUS PEHICHUI U OCYIIECTBIICHHS
OCO3HAHHOTO BhIOOpa B y4eOHOM U MO3HABATEIHHON JESITENbHOCTH;

6) yMeHue OmpelneNnsTh MOHSATHs, CO3/[aBaTb OOOOIIEHMS, yCTaHABIMBATh aHAJIOTHH,
KIIaCCU(UIIMPOBATh, CAMOCTOSATEIBHO BBHIOMpPATh OCHOBAHMS M KPUTEPUM AJs KiacCU(UKALUU,
YCTaHABIMBATh  NPUYMHHO-CIEACTBEHHBIE  CBSI3U, CTPOUTh  JIOTMUECKOE  PACCYXKACHHE,
YMO3aKII0uYeHNe (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUH) U JIeNIaTh BBIBO/IBI,

7) yMeHHe co3aaBaTh, IPUMEHATh U MPeoOpa30BhIBATh 3HAKU M CUMBOJIBI, MOJIEIIA M CXEMBI
JUIS peIlieHrs y4eOHbBIX U MMO3HABATEIbHBIX 33/1a4;

8) CMBICTIOBOE YTEHUE;

9) ymeHHe OpraHM30BBIBATH Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO NEATEIbHOCTH C
YUUTENIEM M CBEPCTHUKAMH; padOTaTh WHAUBUIYAIBHO U B TPYIIE: HAXOIUThH OOIee pelieHue u
paspemiath KOH(PIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMN W ydeTa MHTepecoB; (OpPMYIHPOBATH,
apryMeHTUPOBaTh U OTCTAUBAaTh CBOE MHEHHUE;

10) ymeHue OCO3HAHHO HCIIOJIb30BATh PEUYEBBIE CPEJACTBA B COOTBETCTBUU C 3ajayei



4

KOMMYHMKAIIUM JUIsl BBIPQXKEHHUS] CBOMX YYBCTB, MBICIEH U NOTPEOHOCTEN; IMJIaHUPOBAaHUS U
peryisiliud CBOEW JEATEIbHOCTH; BIAJCHUE YCTHOW M IMCBbMEHHOM pPEYbI0, MOHOJIOTUYECKOU
KOHTEKCTHOM PEYbIO;

11) ¢opmupoBanne u pa3BUTHE KOMIIETEHTHOCTH B OOJACTH  HCIOJB30BAHUA
MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHojoruid (manee - MKT komnereHuum); pasBUTHE
MOTHUBALMH K OBJIAJICHUIO KYJIBTYPOI aKTUBHOIO ITOJIB30BAHMS CIIOBAPSIMHU U APYTUMH IIOUCKOBBIMU
CUCTEMAaMU;

12) ¢popmupoBaHme 1 pa3BUTHE SKOJIOTUIECKOTO MBIIIICHUS, YMEHUE TIPUMEHSTD €T0 B
[103HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAJILHON MTPaKTUKE U NPOPECCUOHATBHON OPUEHTALIMUH.

Kpurepusimu choOpMUPOBAHHOCTH METANPEIMETHBIX YHHBEPCAIBHBIX ACHCTBUH SIBIISIOTCS
CIICAYIOIINE YMEHUsL 00VUAIOUUXC.

MEPEBOANTH MPAKTHIECKYIO 3a/1a9y B YUSOHYIO;

dbopmynupoBaTh  y4eOHO-TIO3HABATEIbHYIO 3a/ady, OOOCHOBHIBaTb €€ YyueOHBIMU
MOTPEOHOCTSAMHI ¥ MOTHBAaMHU, BBIIBUHYTHIMU TIPOOIeMaMu M MPEIOI0KECHUSIMU;

CaMOCTOSITEIBHO COCTABIISATH AJITOPUTM (MJIH €T0 YacTh), KOHCTPYHPOBATH CIIOCOO peIIeHus
yueOHOM 3a7auyu, OLIEHHWBATh €ro LenecoodpazHocTb U A(P(EKTUBHOCTh, YUUTHIBATH BpPEMS,
HeoOXxoIuMoe JUIsl pelieHns yueOHOM 3a1aun;

BBIOMpATh METOJbl TO3HAHMSI OKpYXKawllero Mupa (B TOM 4Hcie HaOIoAeHue,
WCCIIe/IOBaHUE, OIBIT, IMPOEKTHas AEATENIBHOCTH) B COOTBETCTBHHM C IOCTaBJICHHOW Y4eOHOU
3ajavei;

OCYIIECTBIISITh aHAIHM3 TPeOyeMOTO COJCp)KaHMs, IPEICTaBICHHOTO B IMHCHMEHHOM
WCTOYHHKE, JUAJIOTE, IUCKYCCUH, Pa3INyaTh ero GakTHIeCKyI0 U OIEHOYHYIO COCTABIISIONIYIO;

MPOBOJIUTH TI0 CaMOCTOSITETIHHO COCTaBJICHHOMY IUIAHY OIBIT, DKCIIEPHMEHT, HEOOIbIIoe
WCCIIE/IOBAaHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH OOBEKTa HM3y4CHUs, MPUYMHHO-CIICACTBEHHBIX
CBSI3€H 1 3aBUCUMOCTEH 00BEKTOB MEXKIy COOOI;

dbopmynupoBaTh 00OOIIEHUS W BBIBOJALI 1O pe3yibTaTaM MPOBEACHHOTO HAOIOACHHS,
OTBITA, WCCIICIOBAHMs, WCIIOJIB30BaTh 0a30BbIe MEXKIPEJAMETHBIC TIOHATUS W TEPMUHBI,
OTpaKalOIIMe CBS3M W OTHOUICHHUS MEXKIY OOBEKTaMH, SBJICHUSMH, TPOLECCAMU OKPYKAIOIIETO
MUDpa;

MPE3CHTOBATh  MOJYYEHHBIC  PE3YJIbTAaThl  ONBITHOH,  OSKCHEPUMEHTAJIBHOH WU
UCCIIEIOBATEIILCKOM eI TEIbHOCTH;

OCYIIECTBIISITh JIOTHYECKUE OTIepallid TI0 YCTaHOBIICHUIO POJOBUOBBIX OTHONICHUH,
OTPaHUYCHUIO MOHSTHUS, TPYINITUPOBKE MOHITHI 10 00BEMY U COJIEPIKAHHIO, TIEPEX0/Ia OT BUIOBBIX
MPHU3HAKOB K POJOBOMY IOHSTHIO, OT IMOHSATHS C MCHBIINM OOBEMOM K TIOHSATHIO C OOJBIIUM
00BEMOM;

BBIJICIISITh U CTPYKTYPUPOBATh MPU3HAKU OOBEKTOB (SIBJIICHUI) 11O 3a/IaHHBIM CYIIIECTBEHHBIM
OCHOBAHMSIM; YCTAHABJIMBATh CYIICCTBCHHBI MpH3HAK KiIacCU(DUKAIMU, OCHOBAHHS IS
CpaBHEHUSI; KPUTSPUH IPOBOJIUMOTO aHAIIN3A;

pacrio3HaBaTh JIOKHbIC W WCTHHHBIC CYKICHHS, JeJaTh YMO3AKJIIOUCHHUS IO aHAJIOTHUH;
NPUBOJNTh APTYMEHTHI, IOJATBEPXKAAIONINEe COOCTBEHHOE O0O0O0OIICHHE, BBIBOJA C YYETOM
CYIIECTBYIOIUX TOUEK 3PCHUS;

WCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA IS TPEIACTABICHHUS HHQOpPMAIUK U
CO3JIaHUS HECJIOKHBIX MOJICIICH N3ydaeMbIX 0O BEKTOB;

peoOpa3oBbIBaTh IPEJUIOKEHHbIE MOJIEIM B TEKCTOBBIM BapHaHT MpEACTaBIECHUS
uHpOpMalKH, a TaKXKe MPEATI0KEHHYI0 TEKCTOBYIO HH(POPMALIMIO B MOJIETH (Tabiaulla, 1uarpaMma,
cxema);

061a0eHUe PecYTISIMUBHBIMU YHUBEPCATbHLIMU YUeOHBIMU OeUCMEUSMIL

CaMOCTOSITENIbHO IUIAHUPOBAaTh JESATEIbHOCTh (HaMedaTh Iielib, CO3/JaBaTh aAJTOPHUTM,
oTOHpas 1eiaecooOpazHble cocoObl peneHus yaeOHoM 3aaun);

OILIGHUBATh CpPEJCTBA (pecypchl), HEOOXOOUMBbIE Il peIIeHUs YyueOHO-NO3HABATEIbHBIX
3ajay;

OCYIIECTBIISATh KOHTPOJb pe3yiabTara (IpOAyKTa) M Tpolecca AEATeNIbHOCTH (CTENeHb
0CBOEHHMS crioco0a AEHCTBHS) MO 3aJJaHHBIM U (UJIM) CAMOCTOSITENIEHO OTIPEICNIEHHBIM KPUTEPHSIM;
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BHOCUTH KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHEHHBIX
CUTYallU, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYIHOCTEH;

MPEIBUIIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPH PEIICHHH JTaHHOW Y4eOHOM
3a7auu; OOBACHATH MIPUYMHBI yciexa (Heyaad) B IeSITeTbHOCTH;

BJIQJIETh YMEHHUSMHU OCYHIECTBISITH COBMECTHYIO  JESTEIbHOCTh  (JOrOBAapHUBATHCS,
pacrpenensiats OO0sM3aHHOCTH, TOIYUHATHCS, JIMAUPOBATH, KOHTPOJIUPOBATH CBOIO pPadOTy) B
COOTBETCTBUH C IPABUIIAMHU PEYEBOTO ITHKETA,

OIICHUBATh TOJYYCHHBI COBMECTHBIH pe3yibTaT, CBOM BKJAJ B OOIIee /ei0, XapakTep
JIETIOBBIX OTHOIICHUH, MPOSBIIATH yBXCHHUE K MAPTHEPAM IO COBMECTHOU paboTe, cCaMOCTOSITETIHHO
paspemiatb KOH(IJIUKTHI,

OCYIIECTBIISITH B3AUMOKOHTPOJIb U KOPPEKIIHIO IPOIIECCa COBMECTHOM JIATEIBHOCTH;

YCTpaHATH B paMKax OOMIEHUS pPa3pbiBBI B KOMMYHHKAIMH, OOYCIOBIICHHBIE
HETIOHUMaHHEM/HETPUSTHEM CO CTOPOHBI COOECETHNKA 3a1auH, (JOPMBI HIIH COJIEPIKAHHS THAJIora;

081a0enue KOMMYHUKAMUSHBIMU YHUBEPCATIbHLIMU YYUEOHbIMU OCUCMBUIMU.

BJIAJIETh CMBICIIOBBIM YTEHHEM TEKCTOB PAa3HOTO BUIA, KAHPA, CTWIS C LENBIO pPEIICHUs
pa3NMMYHBIX YYEOHBIX 3a/ad, Ui YAOBJIETBOPEHHS TO3HABATEIBHBIX 3alPOCOB W HHTEPECOB —
OTIpEeNeNATh TEeMy, TJIABHYIO HJCI0 TEeKCTa, IIelb €ro CO3/aHus; pa3jinyarb OCHOBHYIO H
JOTIOJTHUTEIbHYI0 ~ MH(POPMAIMIO,  YCTAHABJIMBATh  JIOTMYECKHE CBSI3M W OTHOIICHUS,
MPEJCTAaBICHHbIE B TEKCTE, BBISBIATH JETANH, BAXKHBIE U PACKPBITHS OCHOBHOW WJEH,
COJIepKaHUS TEKCTa;

y4acTBOBaTh B y4eOHOM JHajiore — CJIEeIUTh 3a COONIOJEHHUEM IpOLEAYypbl 00CYKICHMUS,
3aJaBaTh BOIPOCHI HA YTOYHEHUE U TIOHUMAaHHE WACH JIPYT PyTa; CONMOCTABISATh CBOM CYXKICHUS C
CYXJICHUSIMH JIPYTUX YYaCTHUKOB JIAAJIOTA;

OTIpENIENATh JKaHP BBICTYIUIGHHSI W B COOTBETCTBHH C HHUM OTOMpATh COJEpKaHUE
KOMMYHHKAIINH; YIUTHIBATh OCOOCHHOCTH ayIUTOPUU;

OTIPEIeNIATh COJEpkKaHNe BBICTYIUIEHHS B COOTBETCTBUU C €r0 >KaHPOM M OCOOEHHOCTSIMU
ayIuTOpUM; COOIIOAATh HOPMBI MYOIMYHON peYd M PErJIaMeHT; aJeKBAaTHO TeME€ M CUTYyalluH
OOLIEHUST MCIIONIb30BaTh CPEACTBA PEUEBOM BBIPA3UTEIBHOCTH JJISi BBIJEICHHUSI CMBICIOBBIX U
SMOIIMOHAIBHBIX XapaKTEPUCTUK CBOETO BBICTYIUICHHUS,

081a0eHUe HABbLIKAMU Pabomvl ¢ UHGoOpMayuel:

CaMOCTOSITENIBHO (OPMYIUPOBATH OCHOBAHUS JJIsl U3BJICUCHUS MH(OPMALIMK U3 UCTOYHHUKA
(TEeKCTOBOTO, WILTIOCTPATUBHOTO, IPaQUUECKOro), YUUThIBAs XapaKTep MOJIYYeHHOTO 3aJaHMs;

XapaKTepH30BaTh, OLICHUBATh HCTOYHMK B COOTBETCTBUM C 3afaueil MH(OPMALMOHHOTO
MOUCKA; HAaXOOUTh TpeOyeMblid HCTOYHHMK C TOMOIIBIO AJIEKTPOHHOTO KaTajora M MOUCKOBBIX
cucteMm MHTepHeTa; CONOCTaBIATh HHPOPMAIIHIO, TOTYYEHHYIO U3 Pa3HbIX HICTOYHHUKOB;

BBIOMpATh, AaHAJU3UPOBATh, PAHXKUPOBATH, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH
nH(OPMALIMIO PA3NIUYHOTO BHJA, JaBaTh OIEHKY €€ COOTBETCTBHUS LEAH WH(GOPMAIMOHHOTO
TIOUCKA;

pacmo3HaBaTh  JIOCTOBEPHYIO M  HEJOCTOBEPHYIO  HH(OpPMAIHIO:  peaTru30BbIBATH
MPEJIOKEHHBI  y4uTeJIeM CHoco0 TMPOBEPKHU JIOCTOBEPHOCTH HMH(OPMAIMU; OINPEACsaTh
HECJIOXKHYIO TPOTUBOPEUUBYIO HHPOPMAIUIO, CAMOCTOSITEIFHO HAXOUTh CIIOCOOBI €€ IPOBEPKU;

noAOUpaTh WILITIOCTPATUBHYIO, TPAUUYECKYI0 U TEKCTOBYIO MH(GOPMAIIHMIO B COOTBETCTBUU C
MOCTABJICHHOM y4eOHOI 3a/1a4eii;

y4acTBOBATh B KOJJIEKTUBHOM cOope uH(opMaIu (0mpoc, aHKETUPOBaHUE), TPYIITUPOBATH
MOJIy4EHHYIO HH(POPMAITUIO B COOTBETCTBUH C MPEIOKEHHBIMUA KPUTEPHSIMH;

coOmroaaTh npaBuia HHOOPMALIMOHHON OE30MMaCHOCTH B CUTYaIIMSAX MOBCETHEBHOM KU3HU U
npu pabote B cetu HTEpHET.

IIpeameTHble pe3yabTaThl 8 Ki1ace

BbinycKHHK Ha yri1y0JIeCHHOM YPOBHE HAYYMTCH:

— pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUI: BELIECTBO, XUMHUECKUN JIEMEHT,
aTOM, MOJIEKYJIA, IPOCTOE U CIOXKHOE BEIIECTBO, CMECh, OTHOCUTENBHBIE ATOMHAsA U MOJIEKYJISIpHAs
Macchl, MOH, BAJIEHTHOCTb, XUMUYECKasl CBs3b, KOJWYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca,
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MOJISIPHBIH 00BhEM, OKCH/I, KUCIIOTa, OCHOBAHUE, COJIb, XUMHYECKAsl PEaKIIHs, PEaKIIUs COSAMHCHUS,
peakuus pa3IoXKeHHs, PEaKIys 3aMeIeHHs, peaKkus 0OMeHa, 9K30- U SHAOTEPMHUECKUE PEaKIUH,
TETIOBON 3 (EKT peakluuu, pacTBOpP, AIEKTPOOTPULATEILHOCTh, CTENEHb OKHCJICHHUS, MaccoBas
JI0JIS1 XUMHAYECKOTO 3JIEMEHTA, MacCOBasl J0JIsl BELIECTBA B PACTBOPE U IPUMEHSTh 3TU MTOHATHUS IIPU
OIIMCAaHUU CBOMCTB BEILECTB U UX IPEBPALLCHUN;

— WCIOJNB30BaTh XUMHYECKYI0 CHMBOJHMKY JJIsi COCTaBICHHS (OpPMYNT BEIIECTB W
MOJIEKYJIIPHBIX YPAaBHEHUN XUMUYECKUX PEAKITUH;

— ONpENEeNsATh BAJEHTHOCTh U CTENEHb OKHUCIICHHS SJIE€MEHTOB B OMHAPHBIX COCTUHEHUSX;
MPUHAJICKHOCTh BEILECTB K OIPEICICHHOMY KJIACCy COCIMHEHUM; BUAbl XMMHYECKOWU CBS3U
(KOBaJICHTHOM ¥ MOHHOM) B HEOPraHMYECKUX COECTUHEHUSX;

— packpelBaThb CMBICI: 3aKOHa COXpPaHEHMsI MacChl BEIECTB; 3aKoHa ABOraapo;
[Tepuonnueckoro 3axkona J[[.M. MeHnneneeBa: I€MOHCTPUPOBATh IMOHMMAaHUE NEPUOAUYECKON
3aBUCHUMOCTH CBOMCTB XMMHYECKHUX AJIEMEHTOB (PaJliycOB aTOMOB U 3JEKTPOOTPULIATEIILHOCTH) OT
UX NOJI0)KeHUs B [leprnoanueckoi cuctemMe u CTPOCHUS aTOMa;

— OMNHCHIBaTh M XapakTepuzoBaTh Tabmuunyto Gopmy Ilepuomuyeckoir cHUCTEMbI
xumudeckux snementoB .M. Menneneena: paznuuats 35eMeHThl A u b rpynn, Maneie u Gosblime
MEPUO/Ibl; XapaKTepU30BaTh XMMHUYECKHE AJIEMEHTBI NEPBBIX TPEX MEPUOJOB, Kaausd, KaJblHs, MO
ux nojoxenuto B [lepuognueckoii cucreme .M. Menneneena;

— COOTHOCUTH 0003Ha4YeHMs], KOTOpble MMeroTcsl B Tabnuue [leproguueckoil cuctemsl, ¢
YUCJIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll spa,
o011ee YncIio 3JEKTPOHOB U paclpeIesIeHre UX MO 3IEKTPOHHBIM CII0SM);

— KJIacCU(pUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHYECCKUE
peakiuu (MO YHUCIY M COCTaBy yYacCTBYIOIIMX B PEAKIMM BEILIECTB, MO TEIIOBOMY 3(hdeKTy, mo
W3MEHEHUIO CTETICHU OKHCIICHUS ); ONIPEACIATh U3yUEeHHBIC THITHI XUMUYECKUX PEaKINil; Ha3bIBaTh
(hakTOpBbI, BIUSIONINE HA CKOPOCTh XUMHUUECKON peaKlnu;

— MPUBOJUTH MPHUMEPHl MOJEKYISPHBIX YpaBHEHUN peaklui, WUTIOCTPUPYIOIIHUX 00Ine
XUMUYECKME CBOMCTBA BEUIECTB, MPUHAICKAIMUX K H3YYEHHBIM KJIACCAM HEOPraHMYECKUX
BELIECTB (OKCHUJIOB, OCHOBAHHWM, KHCIOT, coOJiei), a Takye, MOJITBEPKIAIOIIMX T'E€HETHYECKYIO
B3aMMOCBSI3b MEXY HUMU;

— OIpEeAeNATh BO3MOYKHOCTh NPOTEKAHUS XWMHUYECKMX pPEaKkUUd MEXKIy H3yYEHHBIMU
BelIeCTBAaMHU (MPOCTHIMHM  BELIECTBAMH, CJOXHBIMH BEIECTBAMH H3yYEHHBIX KJIacCOB) B
3aBUCHMOCTH OT UX COCTAaBa U CTPOEHUS;

— PpacKpbIBaTh CMBICI TEOPHUH 3JIEKTPOJUTUYECKOW AMCCOLMALIMU; COCTABIIATh YPABHEHUS
AIIEKTPOJIUTUYECKON JTMCCOLMALMU KUCIIOT, IIEN0Yel, coyield; OOBACHATh CYIIHOCTH Ipolecca
AJIEKTPOJIUTUYECKON JUCCOLMALMKM W PEaKIHid HMOHHOTO OOMEHa; COCTaBJIATh MOJHBIE U
COKpAIlleHHbIE HOHHBIC YpaBHEHHS pEakuu OOMEHa; OMIpPENeNATh BO3MOXXKHOCTh IMPOTEKAHUS
peaxkiuit H'OHHOTO OOMEHa;

— COCTaBIISITh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN;

— BBIYUCIISITH OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIHO MAacChl BEIIECTB; MACCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA B COEIMHEHHH; MACCOBYIO JIOJIO BEILECTBA B PACTBOPE; KOJIUYECTBO
BEIECTBA, 00bEM I'a30B, Macca BEIIECTBA;

— MPOBOJUTH PACUETHl MO XMUMHUYECKUM U TEPMOXMMHUYECKHM YPaBHEHHUSM, pacy€Thl Ha
HAX0XJICHUE KOJIMYECTBA, MAcChl WM 00beMa MPOAYKTa PEaKIMHU MO KOJUYECTBY, Macce HIIU
00BEMYy HMCXOJHOTO BEIIEeCTBA; PACUYEThl C HCIOIb30BAHUEM MOHSATHS «I0Js», KOTJa HUCXOIAHOE
BEIIECTBO JAaHO B BHUJE pacTBOpa € 3aJaHHOM MacCOBOW JOJIEW PAaCTBOPEHHOIO BEUIECTBA WIIU
COJICPKUT OIPEIECIICHHYIO TOJII0 IIPUMECEH;

— cHeAoBaTh TMpaBHUiiaM TIOJNB30BAaHUS XHUMHUYECKOW TMOCYIOW U  J1abopaTOpPHBIM
obopynoBaHuEeM, a Tak)Ke MpaBHJIaM OOpPAIEHUS C BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIUSIMU
TI0 BBIMOJTHEHUIO JIA0OPATOPHBIX XUMUYECKIX OTBITOB MO MOJTYYCHHUIO M COOMPAHUIO Ta3000pa3HbIX
BellecTB (BOJOPOJa U KUCIOPO/1a), IPUTOTOBICHHUIO PACTBOPOB C OINPE/IEIEHHOW MaccoBOU aoen
pacTBOPEHHOTO BEIIECTBA;

— TMPOBOJUTH  XHUMHYECKHE OKCIEPHUMEHTHI: O3HAKOMJIEHHE ¢  JabopaTopHBIM
0o0opynOBaHWEM M XMMUYECKOUW TOCYNOH; M3ydeHHe U OMHcaHue (U3MUECKUX CBOIMCTB 00pa3iioB
BEIIECTB; O3HAKOMIIEHHE C TMpuMepaMud (UINYECKUX U XUMHUYECKUX SBIIEHUH; OIBITHI,



WJUTFOCTPUPYIOLIUE MPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKIMi; U3ydyeHrue crnocoO0B pa3aesieHHs
CMeceil, METOJOB OYMCTKM IIOBapEHHOM COJM; IIOJIyYE€HUE, IPUTOTOBJIIEHHE pPACTBOPOB C
ONpENIeJICHHOM  MaccoBOM  JI0JIeM  pacTBOPEHHOTO  BEIIECTBA;  MCCIENOBaHHE  0O0pa3loB
HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB; U3yYECHUE U3MEHEHHUS OKPACKU PAacCTBOPOB KHUCIOT
U 1ienodyeil mpu A00aBIEHWHM HWHIUKATOPOB; M3yueHUe B3aumozeictBusi oxcuaa meau(Il) c
pacTBOPOM CEpHOM KHUCJIOTHI, KHUCIOT C METaUIaMH, C PACTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBAHUSIMU; TIOJIyU€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJIHOTO METajla APYTHM W3
pacTBOpa COJM; PEIICHHE OKCIEPUMEHTAIBHBIX 3amad 1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIMHEHUI;

— HAOJIOMATh W ONKCHIBATH XHMHYECKHAE SKCIIEPUMEHTBI: OIBIT, WIUTFOCTPUPYIOMINHA 3aKOH
COXpaHEHHs  Macchl  (BO3MOXKHO  MHCIIOJIb30BAHME  BHJIEOMATEpUAOB);  MOJEIHMPOBAHUE
IApOCTEPKHEBBIX MOJENIEd MOJIEKYJ; B3aHMMOJICHCTBHE BEIIECTB C KHUCIOPOJOM U YCIOBHS
BO3HUKHOBEHMSI U TIpEKpalieHusi ropeHus (Mmokapa); O3HAKOMJIEHHE C 00pas3laMd OKCHIOB U
ONHMCAHWE WX CBOMCTB; KaueCTBEHHOIO OINPEAEICHHUS COAEPKAHMUS KHUCIOpOJa B BO3IyXe
(BO3MOKHO HCHOJIb30BaHUE BHJIEOMATEPUANIOB); 03HAKOMJIEHHE C MPOLIECCAMH PA3JIOKEHHS BOJIbI
ANIEKTPUYECKUM TOKOM M CHHTE€3a BOJBl (BO3MOXKHO WCIOJIb30BaHUE BHIEOMATEPHAIIOB);
B3aMMOJICIICTBHME BOJBI C MeTaulaMu (HAaTpHEM M KaJbLMEM), KUCJIOTHHIMA M OCHOBHBIMHU
OKCHJAaMH; B3aUMOJIEHCTBHE BOJOpPOJa C OKCHUIAAMHM METAUIOB (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUANIOB); HCCIEJI0OBAHME OCOOEHHOCTEH pACTBOPEHMs] BEIIECTB C  Pa3IM4YHOMN
pacTBOPUMOCTBIO;  O3HAKOMJIEHME ¢  oOpa3llaMM  METa/lIoOB U HEMETAJJIOB;  OIBITHI,
WUTFOCTPHUPYIOITHE TPU3HAKK TPOTEKAHUsI PEaKIMii MOHHOTO OOMEHa; OIpeselICHHE XapakTepa
Cpenbl B pacTBOpax KHUCIOT M IIEJOYeH ¢ TIOMOIIBI0 WHIUKATOPOB; PEUIEHNE IKCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «NEKTPOIUTUYECKAs AUCCOLUAIIHS.

— IPUBOJUTH MPUMEPHI TPUMEHEHUS BEIIECTB U MAaTEPHAIOB B OBITY, CEIIBCKOM XO3SMCTRBE,
Ha TPOU3BOJCTBE; HCIOJb30BATh MOJyYEHHbIE XMMHUYECKHWE 3HAHUS B IPOLECCE BBIMOJIHEHUS
y4eOHBIX 3aJaHUil W pelIeHUs MPAKTUYECKUX 337ad B TOBCEIHEBHOM >KH3HH, MPEIyNpeKICHUS
SIBJICHUM, HAHOCSIIIUX BPE 3[I0POBBIO YEIIOBEKA U OKPYKAIOILIEH Cpelie;

— NPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTENLHON NEATENbHOCTU AJIsl U3y4eHUS! CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKLM; €CTeCTBEHHOHAYYHbIE METOJbl IO3HAaHHA (B TOM YHCIIE
HaOII0ZICHUE, MOICITMPOBAHUE, SKCTIEPUMEHT);

— co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMS, TPAMOTHO HCIIOJIb3YS
MOHATHIHBIN anmapaT U3y4aeMoro paszzesia XMMHH, COTIPOBOXKIATh BHICTYIICHUE [TPE3EHTAINECH.

BpinycKkHUK Ha yrjy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUUTHCS:

— BBIBUTAaTh M MPOBEPATH SKCIEPUMEHTAILHO THUIIOTE3bl O XHMHUYECKHUX CBOICTBax
BEIIECTB Ha OCHOBE HUX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHYECKHE PEaKIHH, O
XapakTepe U MPOJIYKTaX Pa3InYHbIX XUMUYECKUX PEaKI[Hil;

— XapaKTepu30BaTh BEIECTBA IO COCTaBy, CTPOEHUI0O M CBOMCTBAM, YCTaHaBIIMBATh
MIPUYMHHO-CIICICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

- COCTaBJISTh MOJICKYJISIPHBIE W TOJHBIE MOHHBIE YPAaBHEHHUS IO COKPAIlEHHBIM HOHHBIM
YpaBHEHUSIM;

- IPOU3BOJIUTH PACUETHI HA BBIBOJ MOJIEKYISIPHON (OPMYIIbI BEIIECTBA 110 MACCOBBIM JOJISIM
AJIEMEHTOB B HEM; IIPOU3BOIUTH PACUETHI C pACTBOPAMHU, CBSA3aHHBIE C MIOHATUEM «PACTBOPUMOCTD)
BEII[ECTBA, PACTBOPEHUE KPUCTAIUIOTHIPATOB;

— MPOTHO3UPOBATH  CIOCOOHOCTH  BEIIECTBA  MPOSIBIATH  OKHUCIUTENbHBIE WU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTEIIEHEH OKUCIIEHUS JIEMEHTOB, BXOSIINX B €0 COCTaB;

— COCTaBIISITh YPaBHEHHUS PEAKIINIl, COOTBETCTBYIOUIMX MOCIE0BATEILHOCTH MPEBPALICHUN
HEOPraHMYECKHUX BEIIECTB PAa3JIMYHBIX KJIACCOB;

— BBIIBUTaTb U MPOBEPATh IKCHEPUMEHTAIBHO THUIOTE3bl O pPE3yJbTarax BO3JACUCTBUS
pa3nuYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOM peaKInu;

— HCIIOJIb30BaTh MPUOOPETCHHBbIE 3HAHUS AJIs HKOJOTHYECKH TPaMOTHOTO TOBEICHHS B
OKpYKarollen cpee;
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— HCIIOJIB30BaTh HpI/I06peT€HHBI€ KIIFOYCBLIC KOMIICTCHI MU ITPU BBINIOJIHCHHUU IIPOCKTOB U
y4eOHO-HUCCIe0BaTENbCKUX 3a/4a4 [0 U3yYEHHIO CBOMCTB, CIIOCOOOB MOJIyYEHUS U PACIIO3HABAHUS
BELIECTB;

— OOBEKTHBHO OLIEHMBATH MH(POPMALIMIO O BEIIECTBAX M XMMHUYECKHX MPOIIECCcax;

— KPHUTHUYECKH OTHOCUTHCS K MCEBAOHAYYHOH MH(POpMAIU, HEJOOPOCOBECTHON peKiiame B
CpeacTBax MaccoBOM nHpopmanuu;

— OCO3HaBaTb 3HAYCHUEC TCOPCTHUIYCCKUX 3HAHUM TI0 XHUMHHU JJIsL HpaKTHIICCKOfI
JeATeIbHOCTH YEJI0BEKa;

— CO3JaBaTb MOJCIIM U CXEMBI JJI pCUHICHUSA y‘Ie6HI>IX U IIO3HAaBAaTCJIbHBIX 3a1a4,

— IOHUMAaThb HEOOXOJUMOCTb COONIOIEHUS NPEANUCAHUM, MpeaIaraéMblX B MHCTPYKLUSAX
10 MCTIOJIb30BAHMIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JP.

IIpenmeTHbIe pe3yabTaThl 9 KiIace
BorinyckHUK HA yriy0JIeHHOM YPOBHE HAYUMTCS:

— PacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHX TMOHSTHI: KOBAaJCHTHAs TOJIApHAs CBS3b,
KOBAQJICHTHAs HEMOJIAPHAs CBS3b, MOHHAS CBSI3b, METAJUINYECKAs CBSA3b, KATHOH, AaHUOH, JICKTPOJIUT
W HEIJICKTPOJIUT, DIICKTPOJUTHYECKAsT IUCCOIHAINS, PEAKIIMM HOHHOTO OOMEHA, OKUCIUTENbh U
BOCCTAHOBUTEIb, OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIbHBIE PEAKIIMH, OKHUCICHHE W BOCCTAHOBJICHUE,
oOpaTuMble U HEOOpAaTUMBIE PEAKIIMU, CKOPOCTh XUMUYECKOW PEaKIMH, MPEAeTbHO JOMyCTUMAs
konneHTpamus (IIJIK), wmimoctpupoBaTh WX B3aMMOCBSI3b M TPUMEHSTH OTH TOHATHS TIPU
ONIMCAaHUU CBOMCTB BEILIECTB U UX MPEBPALLCHNN;

— WCIIOJB30BaTh XUMHUYECKYIO CHMBOJIUKY JJII COCTaBJICHHs (POPMYJ BEIIECTB, MOHHBIX
YpPaBHEHUHN U YPABHEHUN OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

— ONpeAeNATh BAJICHTHOCTh W CTEMEHb OKHWCJICHUS aTOMOB XHMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX pPAa3JMYHOIO COCTaBa; IPUHAUICKHOCTh BEIIECTB K OIPEACIEHHOMY Kiaccy
COCIMHCHUH; BHUIBI XHMHYECKOW CBsS3M  (KOBAJCHTHOW, WMOHHOHW, METaJUIMYECKOH) B
HEOPraHUYECKNX COCAUHEHUSIX; 3aps]l MOHA; XapaKTep Cpelpl B BOJHBIX PacTBOpax KHUCIOT H
MIeJIOYEH;

— 00BACHATH 00IIME 3aKOHOMEPHOCTU B U3MEHEHHH CBOMCTB XMMHUYECKHX 3JIEMEHTOB U HX
COEIMHEHUH B Ipeieaax MaJIbIX IEPUOJ0B U INIABHBIX NOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

— KJIacCU(PUIIMPOBATh XUMHUYECKUE pPeaKuH (IO U3MEHEHHUIO CTETeHEeW OKUCIICHUSI aTOMOB
XUMHUYECKUX JIEMEHTOB); ONPEENIATh U3YUEHHBIE TUITBI XUMHUUYECKUX PEaKLIUi;

— COCTaBJATh MOJIEKYJISIPDHBIE YpPaBHEHHsI PEaKUUW, XapaKTepU3YILIUEe XUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHBIX »eMeHTaMu/HeMmeTamiamMu [VA-VIIA moarpymnm
(yrnepon, kpemMHuid, azor, Qocdop, cepa, ximop), anemeHTamu-meramuiamu [A-IIIA moarpymm
(HaTpWii, KWK, MarHui, KaJabllUi, A TIOMUHAN ), a TAKXKE Kele3a;

— XapakTepu3oBaTh (ONHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BELIECTB Pa3IUYHBIX
KJIaCCOB, MOATBEPXKAAasl A3TO OINKUCAHUE NPUMEPAMU MOJIEKYJSIPHBIX M HOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

— COCTaBJIATh YPaBHEHHUS: DJIEKTPOJIUTHYECKON NMCCOLMALMM KUCIIOT, LIEN0YEH U COJICH;
MOJIHBIE W COKpAIllEHHBIE YpAaBHEHHs peakiMil MOHHOTO OOMEHa; peaklUid, MOITBEPKAAIOIIUX
CYyILLECTBOBAaHUE F'€HETUUECKON CBSI3U MEXY BELIECTBAMM PA3JIMYHBIX KJIACCOB;

— packpbiBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUN MOCPEICTBOM
COCTaBIIEHUS DNIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

— MPOTHO3UPOBATh CBOMCTBA M3YYEHHBIX KIIACCOB/TPYIMI BEIIECTB B 3aBHUCHMOCTH OT HX
COCTaBa M CTPOEHHS; BO3MOYKHOCTb NPOTEKAHUS XMUMHUYECKHMX IMPEBpAlICHUNH B pa3IUYHBIX
YCIIOBHSIX;

— MPOBOJUTH BBIYUCIECHUS OTHOCUTEIBHONW MOJEKYJISIPHONU U MOJISIPHOW MaccChl BEUIECTB; C
WCIOJb30BAHUEM TIOHSATHH «MaccoBas JIOJs XUMHYECKOTO 3JIEMEHTa», «MaccoBas J0Jid
PacTBOPEHHOTO BEIIECTBA B pACTBOPE»; KOJTUYECTBA BEI[ECTBA, 00bEMA T'a30B;

— IMPOBOJMUTH PACUETHl TI0 YPABHEHHSIM XUMHUYECKUX PEAKIU: KOJIUYECTBA, 00bEeMa, MaCChl
BEII[ECTBA 10 U3BECTHOMY KOJIMUYECTBY, 00BEMY, MacCce PEareHTOB WM MPOAYKTOB PEAKIIHH;

— cHeAoBaTh TpaBUiaM TIOJNB30BAaHUS XHUMHUYECKOW TMOCYIOW H  J1abopaTOpPHBIM
obopynoBaHuEeM, a TakKe MpaBHiaM OOpaleHs ¢ BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIHSIMU
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10 BBIIOJHEHUIO Ja0OPaTOPHBIX XUMUYECKUX OMBITOB 110 TOJIYUYEHHUIO U COOMPAHHIO Ta3000pa3HbIX
BEILIECTB (aMMHAKa U YIJIEKUCIIOTO Ta3a);

— IMPOBOJUTH pEaKUUH, NOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB PA3JIMYHBIX BEILECTB:
pacmo3HaBaTh OMBITHBIM ITyTE€M: XJIOPHI-, MOAUA-, Cyiab(har-, kapOoHaT-, cuiauKar-, Qocdar-
AQHUOHBI, TUJIPOKCHU/I-MOHBI, KATUOH AMMOHHMSI M KATHOHBI METAJUIOB (MarHus, KajabLus, aJlOMUHUS,
xeneza(ll) u (III), meau(ll), uMHKa), NPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaX HEOPraHMUYECKUX
BELIECTB; MOATBEPKAatOIINE aM(POTEpHbIE CBOMCTBA OKCHJIOB ¥ TUJPOKCHU/IOB AJIFOMUHUS U LIUHKA;

— IPOBOJAUTH XUMUYECKUE IKCIEPUMEHTHI: OIBITHI, WUIIOCTPUPYIOIINE HU3Y4YEHUE CBOWCTB
COJITHOM KHCJIOTHI; M3y4eHHE XMMUYECKHX CBOWMCTB pa30aBICHHON CEpHOW KHUCIOTHI; MOJTyYeHHE,
coOupaHue, pacro3HaBaHWE BOJOPOJA, KUCIOPOJA, aMMHaKa, YrIIEKUCIOTO Ta3a M HM3YudeHHE HX
CBOMCTB; uccle[JoBaHHE aM(pOTEPHBIX CBOWCTB THAPOKCUIOB AIIOMMHMSI U LMHKA; pELICHHE
SKCHEPUMEHTAJbHBIX 3a/ad 1o Teme «BaxHeiline HeMeTaulbl U UX COEIUHEHMS», pElIeHHe
AKCIEPUMEHTAJIbHBIX 33a4 10 TeMe «BakHel1e MeTaibl U UX COSIMHEHUSY;

— Ha0moJaTh W ONMCHIBATh XMMHUYECKHE HKCIIEPUMEHTHI (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB): OMBITHI, UJUTIOCTPUPYIOIINE PU3NYECKHE U XUMHUECKUX CBOICTBA I'aJIOTEHOB U
X COEAMHEHUH (BO3MOKHO HCIOJb30BAaHUE BHUAEOMATEpUAIOB); O3HAKOMJIEHHE ¢ oOpa3uamu
XJIOpUJI0B  (TAJIOT€HUJOB);  O3HAKOMJICHHE C  MOJENSMU  KPUCTAJUIMYECKHUX  PEIIETOK
HEOPraHMYECKHUX BELIECTB: METAUIOB M HEMETauIoB (rpadura M anMasa), CIOKHBIX BELIECTB
(x70puAa HaATpUA); OMBITHI, WUIIOCTPUPYIOUIUE 3aBUCUMOCTb CKOPOCTH XUMHYECKOW peakIHMH OT
BO3JICHCTBUSL PA3IUYHBIX (PAKTOPOB; MCCIEIOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB;
OTBITH, WUTIOCTPUPYIOIINE MPOLECC IUCCOLMALMU KHUCIOT, IIejouedl M cojeil (BO3MOKHO
MCI0JIb30BaHME BHJIEOMATEPUANIOB); 0O3HAKOMJIEHHE C 00pa3llaMHi METaJUIOB U CILJIaBOB; U3ydeHHUE
pe3yJIbTaTOB KOPPO3UU METAJJIOB, B3aUMOJICHCTBUS OKCUAA KaJIbLMUS C BOJOM, Mpoliecca TOPeHUs
xKene3a B KUCIOpoJe (BO3MOKHO HCIOJIb30BaHUE BHIEOMATEPUANIOB); OMBITHI, MIITIOCTPUPYIOLINE
IPUMEPBl  OKUCIIUTENIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKLUH: TOpeHHEe, pEeaKklUM PasIokKEeHHUS,
COEJMHEHUs; O3HAaKOMJIEHHE ¢ o0pa3llaMu Ccepbl U €€ COCIAMHEHMSIMM; O3HAKOMJICHHE C
¢bu3uYecKkuMu CBOMCTBaMH a3zoTa, (ocdopa M uX coenuHEHHH (BO3MOXHO WCIIOJIh30BAaHUE
BHJICOMATEpHAJIOB), ¢ 0Opa3lamMu yA0OpeHHI; B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOU
KHCJIOTBl C ME/bl0; U3y4eHHE MOJENeH KPUCTANIMYECKUX PEUIETOK anMmasza, rpadura, MOJEKYJIb
GynnepeHa, MOJIEKYJl OpraHHYECKHUX BEIIECTB; O3HAKOMJIEHHME C IIPOLIECCOM  aJcopOuuu
PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOIMCTBOM INPOTHBOra3a; O3HAKOMJIEHHE C
HNPOAYKIMEH CHUIMKATHOM INPOMBIIUIEHHOCTH; IMPOLECCHl OKpAaIIMBAaHUSA IUIAMEHM KaTHOHAMU
METaJlIOB;

— HCIOJIb30BaTh MOJyYEHHbIE XUMHUECKUE 3HAHUSA B PA3IMUYHBIX CUTYALUSAX: IPUMEHEHHUS
BEIIECTB U MAaTEpUAJIOB B OBITY, CEIbCKOM XO34HCTBE, Ha MPOU3BOJCTBE, B NPOLIECCE PEILIECHUS
IIPAKTUYECKUX 337a4 B IIOBCEJHEBHOM JKM3HHU, NPEAYNPEXKICHUs SBICHUM, HAHOCALIMX Bpex
3/I0pPOBBIO YEJIOBEKA U OKPYXKAIOLIEH cpezae; NMPUMEHEHUs MPOAYKTOB NepepabOoTKU HPUPOAHBIX
HCTOYHHUKOB YIJIEBOJAOPOAOB (Yrosib, HNPUPOJHBIN ra3, HedTb) B OBITY U IPOMBIIUIEHHOCTH;
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOIOB JUIsl OpraHU3Ma YeJI0BEKa;

— CO037aBaTh COOCTBEHHBIE IMUCbMEHHBIE U YCTHBIE COOOIIEHUS, IPAMOTHO HCHOJb3YS
NOHATUHHBIN anmnapaT U3y4aeMoro pasjesia XMMUU U COIIPOBOKAsl BBICTYIUIEHUE MIPE3EHTAIUEN C
y4eTOM 0COOCHHOCTEH ayAUuTOpUH.

BbinycKHHUK Ha yriIy0JIeHHOM YPOBHE IOJYYUT BO3MOKHOCTh HAYYHMThCH:

- HUCNOJB30BaTh METOJbl HAyYHOTO I[I03HAHMA MPU BBINOJIHEHUH IPOEKTOB U Yy4eOHO-
UCCIIEIOBATENIbCKUX 3aJ]ad IO M3YYEHHIO CBOWCTB, CIIOCOOOB MOJY4YEHUS M PACMO3HABaHMS
HEOPraHMYECKUX BEILECTB;

- OOBACHATH MPHPOJLY M CIOCOOBI OOpa3oBaHMS XHMUYECKOM CBS3U: KOBAJEHTHOM
(MoNApHOMN, HEMOJSAPHOM), HMOHHOM, METAJUIMYECKOM, BOJOPOIHON C IEeNbI0 OINpeaeeHHs
XMUMHMUYECKON aKTUBHOCTH BELIECTB;

- YCTAaHABJIMBATh I'€HETUYECKYIO CBS3b MEXKAY KJIaCCaMU HEOPraHWYECKUX BELIECTB IS
000CHOBaHMS MPUHIUIHATIBHON BO3MOXKHOCTH TOJIYYEHHsSI HEOPTaHMYECKUX COEIMHEHUI TaHHOTO
COCTaBa U CTPOCHMS;
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- HAXOJUTh B3aUMOCBSI3M MEXIY CTPYKTYpOW M (YHKIUEH, NMPUUYMHOW M CIIEACTBUEM,
TEOpHel u (akTaMH MPH aHAIN3E MTPOOJEMHBIX CUTYalluii 1 000CHOBAHWY MPUHUMAEMBIX PEIICHHH
Ha OCHOBE XMMHUUYECKUX 3HAHUIM;

- pemwlaTy 3aJa4d IOBBIIIEHHOIO YPOBHS, MCIHOJb3ys QITOPUTMBI U  IIPUMEHSA
HECTaHJapTHbIE CIIOCOOBI PEUIEHUS] MPOU3BOJIUTH PacueThl C MCIOJb30BAaHUEM MaTEMAaTUYECKUX
CUCTEM ypaBHECHM;

- IIPOBOJWUTH MBICICHHBI OKCIIEPUMEHT, IPOTHO3MPOBATH NPOLYKTHI PpPEAKIUU B
3aBUCHMOCTH OT YCJIIOBHUH.

COJAEPKAHUME ITPOI'PAMMBbI

8 kiacce
BBenenne

[Ipeamer xumuu. MeToasl TMO3HAHUST B XUMHUHU: HaONIOJCHHWE, OSKCIEPUMEHT,
MoJienrpoBanue. McTouHukn XxumMudeckoi nHGOpMAIINK, €€ MOoJydeHre, aHalIu3 U TIPEJICTABIICHUE
€ro pe3yJibTaToB.

[Tonatue o xumuueckoMm djemMeHTe U ¢GopMax ero CylecTBOBAaHHUA: CBOOOJHBIX aTOMax,
MPOCTHIX M CJIOKHBIX BEIIECTBAX.

[IpeBpamenuss BemectB. OTiMYMe XUMHUYECKUX peakuuid oT (uznyeckux spiaeHuil. Poib
XHUMUH B KU3HH YeJIOBeKa. XeModumus u xemopoousi.

Kpatkue cBenpeHuss w3 UCTOpPUM BO3HMKHOBEHHUS W Pa3BUTHA XUMHHU. POJb OTEUECTBEHHBIX
YUEHBIX B CTAaHOBJICHHHM XMMHUYeCKOW Hayku — padbotel M. B. Jlomonocosa, A. M. bytneposa, /l.
N. Menneneesa.

XuMHUYecKasi CUMBOJIMKA. 3HAKH XHMHUUYECKHX DJIEMEHTOB W TIPOUCXOXKJCHUE MX Ha3BaHWM.
Xumnaeckue hopmynsl. Maaekcer 1 kodddumnmentsl. OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJISIpHAS
Macchl. [IpoBeeHne pacueToB MaccoBO 0N XUMUYECKOTO JIEMEHTA B BEIIECTBE Ha OCHOBE €ro
hopmyIIBI.

[Tepuonnueckas cucrema xuMmudeckux smemeHToB Jl. . MenneneeBa, ee CTpyKTypa: Malible U
0oJbIIKEe IEPUObI, TPYIIBI U MOArpYNIbL. [lepuoanueckas cuctema Kak CipaBOYHOE MOCOOHUE 11t
MOJIy4EHUS CBEJICHUI 0 XUMHUYECKUX IEMEHTaX.

JemoncTpanuu. 1. Monenu (mapocrepxHueBbie U CTioapra— bpuriie6a) pa3muaHbIX MPOCTHIX
U CJIOKHBIX BemlecTB. 2. Kouiekius CTeKIsTHHON XuMHu4eckor nocysl. 3. KoJekiusa maTepuanoB
Y U3JIETIMA U3 HUX Ha OCHOBE aitoMuHus. 4. BaumoeicTerue MpaMopa ¢ KUCIOTOM M IOMYTHEHHUE
W3BECTKOBOM BOJIBI.

JlaGoparopHble onbIThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTALIMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCHApeHUs BOJbBI, OJEKOJOHA W 3TUJIOBOTO CIHpPTa C
($buIBTpOBANBHOM OyMaru.

Tema 1. ATOMBI XMMHYECKHX JIEMEHTOB

ATOMBI Kak (bopMa CyII€CTBOBaHUA XUMHUUYCCKUX 3SJICMCHTOB. OcHOBHEBIE CBCIACHHUA O
CTPOCHHU ATOMOB. I[OKBB@.TGJ'IBCTB& CIOKHOCTH CTPOCHHA aTOMOB. OnbITEH Pe3ep(1)opz[a.
HnaHeTapHaﬂ MOJACJIb CTPOCHUA aTOMa.

CocrtaB aTOMHBIX AACP: IPOTOHBI, HeﬁTpOHBI. OTtHocuTenpHasT aToMHas Macca. B3anMocBs3b
MOHSITUH «IIPOTOHN, ((HeﬁTpOH)), «OTHOCHUTCIIbHAasA aTOMHas Maccay».

HM3Menenue yucia IMPOTOHOB B AJpPC aTOMA — 06p330BaHI/Ie HOBBIX XUMHWYCCKHX 5JICMCHTOB.

H3Menenue uywncia HeﬁTpOHOB B d4p€ aroMa — O6pa30BaHI/IC HN30TOIIOB. COBpeMeHHOC
ONpCACIICHUEC TIOHATHUA «XUMHYECKUN 3JIeMeHT». M30Tomel Kak Pa3HOBUAHOCTU ATOMOB OJHOI'O
XUMHWUYCCKOT'O 3JICMCHTA.

aﬂeKTpOHLI. CTpOCHI/Ie SJICKTPOHHBIX ypOBHeﬁ aTOMOB XHMHYCCKHUX OJCMCHTOB MaJIbIX
NEepruoaoB. Ilonsrue o 3aBCPHICHHOM 3JICKTPOHHOM YPOBHC.

HepI/IOI[I/ILIeCKaH CUCTEMA XUMHNUYCCKHX 3JICMCHTOB I[ . MenneneeBa u CTPOCHUC aTOMOB —
(bH3H“ICCKHfI CMBICJI MMOPAAKOBOI'O HOMCPA 3JIEMCHTA, HOMEpA I'pyIIIbl, HOMEpa nnepuoa.

H3Menenue umcia 9JICKTPOHOB Ha BHCHIHCM JJICKTPOHHOM YPOBHC aTOMa XHUMHYCECKOI'O
9JICMCHTA — 06pa3OBaHI/Ie MOJIOKUTCIIBHBIX W OTPULATCIIBHBIX HOHOB. I/IOHLI, O6paBOBaHHBIC
aToMaMu MCTaJIZIOB M HCMCTAJJIOB. HpI/I‘-II/IHLI U3MCHCHHA MCTANIMYCCKUX M HCMCETATIIMYCCKUX
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CBOMCTB B mepuoaax u rpynnax. OOpa3oBanue OuHapHBIX coeauHeHuil. [loHsTne 00 HMOHHOIA
cBsa3u. CxeMmbl 00pa3oBaHUS MOHHOW CBsI3U. B3aumoneicTBHE aTOMOB 3J€MEHTOB-HEMETAIJIOB
MEXay co0oii — oOpa3oBaHHE IBYXaTOMHBIX MOJICKYJT IPOCTBHIX BemecTB. KoBaneHTHas
HETOJISIpHAs XUMHUYECKast CBSI3b. DIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYITBI.

B3anmMopelicTBie aTOMOB HEMETAJUIOB MEXY c000i — 00pazoBaHHe OMHAPHBIX COEIMHEHHUN
HEMETAJJIOB. DJeKTpooTpuiareabHocTh. KoBanenTHast nosisipHas cBsa3b. lloHATHE O BaJ€HTHOCTH
KaK CBOMCTBE aTOMOB 00pa30BBIBATh KOBAJCHTHBIE XuUMHUeckue cBs3u. CocraBieHue (opmyn
OMHAPHBIX COCTUHEHHWH 1O BaJleHTHOCTH. HaXoskJIeHue BaJICHTHOCTH MO (opMylsie OMHAPHOTO
COEJIMHEHMUSI.

B3aumogeiictBue aTOMOB MeETaUIOB MeEXAy co0oii — oOpa3oBaHHME METALTUYECKUX
KpucTtayyioB. [IoHATHE 0 METAIIMUECKOH CBS3H.

JdemoncTpauuu. Mojenu aroMOB XUMHYECKHX 3JIeMEHTOB. llepmonmueckas cucrema
xuMu4eckux 3meMenToB Jl. 1. MenzaeneeBa (paznudabie GOpMBI).

JlabopaTopHble onbIThl. 3. MojenupoBaHue TMpUHIUNA JEHCTBUS CKaHHPYIOLIErO
MUKpockoma. 4. V3rotoBieHue mojenedl MoJIeKyld OWHapHBIX coeauHeHuil. 5. M3roTtoBienue
MO/IEJN, WIUTIOCTPUPYIOIIEH CBOMCTBA METAINTMYECKOU CBA3H.

Tema 2. IIpocTbie BemecTBa

[TonoxeHne MeTaUIOB M HeMeTaJIoB B [leprondeckoil cucTeMe XUMHUYEeCKHX JIEMEHTOB
. 1. MenpneneeBa. Baxxnelue mpocThie BElECTBA — MeETaUIbl (3Kelie30, allOMUHHM, KalbIUH,
MarHuii, Hatpui, kanuif). Odume puznyeckue CBONCTBAa METAIIJIOB.

Baxneitmme nmpocTeie BeliecTBa-HEMETANIbI, 00pa30BaHHBIE aTOMAaMH KHCJIOpPOJa, BOJOPO/IA,
azoTa, cepel, Qocdopa, yriaepoma. MoJekyabl MPOCTHIX BELIECTB-HEMETAUIOB — BOAOPOJA,
KHCJIOPO/Ia, a30Ta, TaJloreHoB. OTHOCUTEIbHAST MOJIEKYIISIpHAsT Macca.

CriocoOHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOJIBKUX MPOCTHIX BEIIECTB
— autoTpornus. AJIOTpornHble MoAudUKAMK Kuciaopoaa, docdopa, ojoBa. MeTamndyeckue u
HEMETAJTNYECKHE CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTh 3TOTO MOHSATHUSL.

Uucno Asoraapo. KommuectBo BemiectBa. Monb. Mousipuas Macca. MoisipHbI  00BbeM
ra3oo0pa3HbIx BemiecTB. KpaTHble eMHUIIBI U3MEPEHHS KOJIMYECTBA BEIECTBA — MUJUIUMOJb U
KUJIOMOJIb, MWJUIUMOJISIPHAsE M KHJIOMOJISIpHAs Macchl BEIIECTBA, MIUIUMOJSIPDHBIN U
KHJIOMOJISIPHBIA 00beMBbI Ta3000pa3HbIX BEIIECTB.

Pacyersl ¢ UCHOIB30BAaHUEM TMOHSATUN «KOJMYECTBO BEIIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «UUCIO ABOTAIPON.

Jemouncrpanumn. Ilonydenue ozoHa. OOpasipl 6€I0T0 M CEporo 0JioBa, OEJI0ro U KpacHOro
docdopa. Hekotopble MeTaIbl U HEMETAJUIbl C KOJMYECTBOM BelecTBa 1 Mosib. MoJiapHBIT
00BbeM raz000pa3HbIX BEIIECTB.

JlaGoparopHble onbIThbl. 6. O3HAKOMJICHHE C KOJUIEKUHMEH MeTauioB. 7. O3HaKOMIJIEHHE C
KOJUIEKIIMEH HEMETAIIJIOB.

Tema 3. CoeqnHeHHSI XHMHYECKHX 3JIEMEHTOB

Crenenp oxuciaeHus. CpaBHEHHE CTEIICHUM OKHCJICHUS W BaJGHTHOCTU. OImpeseieHue
CTETIeHH OKHCIIEHUS JJIEMEHTOB B OuHapHbIX coenuHeHUsix. CocraBieHue ¢GopmMya OHMHAPHBIX
COeIMHEHMH, OO crI0Cc00 UX Ha3BaHUM.

bunapubpie coenUHEHHS METANIOB W HEMETAJUIOB: OKCHJBI, XJIOpPHUABI, CYIbQUIBI W Tp.
CocraBnenue ux popmy.

bunapHbie coeMHEHN HEMETAIUIOB: OKCHJIBI, JIETYYHE BOJOPOJHBIE COCIMHEHUS], UX COCTaB U
Ha3BaHud. [IpeacraBuTen OKCUAOB: BOJAA, YIJIIEKUCIbIN a3, HeramleHas u3BecThb. IIpencraBurenu
JIETY4UX BOJOPOJIHBIX COEIMHEHHI: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHHUsI, UX CcOCTaB WU Ha3BaHuUs. PacTBopuMocTe OocHOBaHui B Boje. lIpencraBurenu
IIeNI0Ye: TUAPOKCUABI HATpus, Kanugd U Kanbliud. [loHsATHE 00 MHAMKATOpaX U KaueCTBEHHBIX
peakumsx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukamus kucnoT. [IpencraButenu KUCIOT: cepHas,
consiHas, a3oTHag. I[lomsTne o mikane kucnoTHocTd (mkama PH). M3MeHenue okpacku
WH]JIMKATOPOB.
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Conu Kak Mpou3BOJHBIC KUCIOT U OCHOBAHMM, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTH coJieil B
Boje. [IpencraBurenu coseid: XJIopua HATPUs, KapOoHAT U (ocdar KabIus.

AmopdHBIE ¥ KPUCTANTNYSCKUE BEIIECTBA.

MexmonekyaspHble B3aUMOAEHUCTBUSA. THIIBI KPUCTAUIMYECKUX PEUIETOK. 3aBHUCHUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAINIMYECKUX PEILIETOK.

Uucrele BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPABIX U ra3000pa3HbIX cMecel. CBolicTBa
YHCTBIX BEIIECTB U cMecel. X coctaB. MaccoBas 1 oObeMHas O KOMIIOHEHTa cMecu. Pacuersl,
CBSI3aHHBIE C UCTIOJBb30BAaHUEM TIOHSITHS <«JIOJIS.

Jemoncrpanun. O6pa3ibl OKCUJIOB, KUCIOT, OCHOBaHUN U coJiel. Moieny KpUCTAIUIMUECKUX
pelIeToK XJIopuaa HaTpus, anmasa, okcuaa yriaepona (IV). KucrmoTHo-mienounsle MHIUKATOPHI,
M3MEHEHUE WX OKPACKH B PA3IMYHBIX CpeJax. YHHUBEPCATbHBIH WHIUKATOP WU M3MEHEHHUE €ro
OKpackH B paznuyHbix cpenax. [lkama pH.

JlabopaTopHble onbIThbl. 8. O3HAKOMJIEHHWE C KOJUICKIIMEW OKCUIO0B. 9. O3HAKOMIIEHHE CO
cBorictBamu ammuaka. 10. KadectBeHHast peaxiusi Ha yriaekucisii raz. 11. Onpenenenue pH
pPacTBOPOB KHCIIOTHI, IIeI0YM U BOIbl. 12. Onpenenenne PH TUMOHHOTO U S0JOYHOTO COKOB Ha
cpe3e 1ioa0B. 13. O3HakomiieHue ¢ KoJulekiued coseit. 14. O3HakoMIIeHHE C KOJUIEKIIHEH
BEIIECTB C pa3HbIM TUIIOM KpHCTaNIMYecKoU pemeTku. M3rorosieHue Moaenneid KpucTauindecKux
pemierok. 15. O3HakomIIeHHE ¢ 00pa3ioM TOPHOM MOPO/IBL.

Tema 4. U3meHeHus, npoucxoAsilue ¢ BelmecTBaMu

[TonsaTue saBICHUM, CBI3aHHBIX C U3MEHEHUSMH, POUCXOSIITUMU C BEIIECTBOM.

SBnenus, cBA3aHHBIC C U3MEHEHNEM KPUCTAJUIMYECKOTO CTPOCHHUS BEIECTBA NP MOCTOSTHHOM
ero cocraBe, — (¢usnueckue sBicHUSA. DOU3NUYECKHE SBICHUS B XUMHUU: JTUCTHJUISIHS,
KpUCTAJUTH3aIINs, BBIMTAPUBAHKE U BO3TOHKA BEIIECTB, PHIIBTPOBAHNE U IEHTPU(YTUPOBAHHUE.

SBneHus, cBsI3aHHBIE C K3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUYECKHE peakiuu. [Ipu3Haku u
YCJIOBHS TIPOTEKAHUS XUMHUUYECKHX pPeakivii. BhIeeHre TeTIoThl U CBeTa — PEeaKIMH TOPEHUS.
[TonsaTre 006 3K30- ¥ SHIOTEPMHUUECCKUX PEAKIIHSIX.

3aKOH COXpaHEHUs MacChl BEMIECTB. XWUMHUYECKHE YpABHEHHS. 3HAYEHUE HHACKCOB U
ko3 durmenton. CocraBieHrne ypaBHECHHH XUMHYECKUX PEAKIIAM.

PacueTrsl mo xumMuyeckuM ypaBHEHHSAM. PelmeHne 3aad Ha HAXOXKJIEHHWE KOJHMYECTBA, MAaCChI
uim oO0beMa MPOAYKTa PEaKIMu IO KOJIMYECTBY, Macce WM 00bEeMYy HCXOJHOIO BEIIeCTBa.
PacueTsl ¢ HCTIOB30BaHUEM TTOHSATHUS «I0JISH», KOT/Ia HCXOJAHOE BEIIECTBO JTAHO B BUJE PAacTBOpPA C
3aIaHHOM MacCOBOHM JIOJICM pAcTBOPEHHOTO BEIIECTBA WJIM COJCPKHUT OIPEACICHHYIO OJII0
MpUMecCeH.

Peakiun paznoxenus. IlpencraBieHne O CKOPOCTH XMMHUYECKHUX peakuuid. KartammzaTopsl.
®epmenTsl. Peakiuu coenqunenus. Karanutuueckue U HEKaTaIMTUUECKUE PEaKIIUK, 0OpaTUMbIe U
HeoOpaTuMble peakiuu. Peakiuu 3aMernenus. Psijg akTHBHOCTH METAJIOB, €r0 MCIOJIb30BaHUE IS
MIPOTHO3UPOBAHUS BO3MOXXHOCTHU MPOTEKAHUS PEaKIUil MEXy METaUIaMU U KUCIIOTaMH, PEeaKIHii
BBITECHEHMSI OJJHUX META/NIOB U3 PacTBOPOB MX COJel ApyruMmu MmeTauiamu. Peakuuu oOmeHa.
Peakiuu HeliTpanuzanuu. Y CIoBHS MPOTEKaHKS peakiuii oOMEeHa B pacTBOpax JI0 KOHIIA.

Turbl XUMUYECKUX PEaKIUi Ha MTPUMEPE CBOMCTB BOJABI. Peakiius pa3inoeHus — JICKTPOJIU3
BOIbI. Peaknyu coequHEHHs] — B3aUMOJEHCTBHE BOJBI C OKCHIAMH METAIOB M HEMETAJUIOB.
VYcnoBue B3aMMOACHCTBUSL OKCUIOB METAJIOB M HEMETAJUIOB ¢ BOJOW. lloHsATHE «THMAPOKCUIBI.
Peakuuu 3amernieHuss — B3aUMOJICHCTBUE BOJBI C MeTaulaMH. Peakiuu oOMeHa — THAPOJIHU3
BEIIECTB.

Jemouncrpanumn. [Tpumeps! Gpusndeckux sBIEHUN: a) IU1aBieHue napaduHa; 6) BO3TOHKA MO/
Wi OEH30MHON KUCIIOTHI; B) PACTBOPEHHE OKPAIICHHBIX CoJiei; I') qudy3us TyIIUCTHIX BEIIECTB
C TOpsIIed IaMMOYKH HakanuBaHus. [IpuMepbl XMMHUYECKUX SIBICHHWI: a) TOpPeHHE MarHus,
docdopa; 0) B3aMMOJCHCTBUE COJITHON KHCIOTHI C MpPaMOpOM WM MeJOM; B) TMOJy4YEeHHE
ruapokcuaa menu (I1); T) pacTBopeHue MOTYYSHHOTO TUAPOKCHIA B KUCTIOTAX; 1) B3aUMOJICHCTBUE
okcuaa menu (l1) ¢ cepHO¥l KUCIOTOM NP HArPEeBaHUU; €) PA3JIOKEHHE MEePMaHTraHaTa Kausl; )
pa3nokeHue MepoKcuaa BOAOPOIa C MOMOIIBI0 TUOKCHAA MapraHiia M Katanasdbl KapTodens uiu
MOPKOBH; 3) B3aUMOJICHCTBHIE pa30aBICHHBIX KUCIOT C METAIIJIAMH.
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JlabopaTopHble onbIThl. 16. IIpokanuBanue Menu B IUIaMEHM CHIUPTOBKHU. 17. 3amelieHue
Meau B pactBope xjopuaa meau (II) sxenesom.

Tema 5. IIpakTukym 1. Ilpocreiilue onepanum ¢ BemecTBoM

1. TlpaBmia TexHUKM O€30MACHOCTH MNpH paboTe B XUMHUYECKOM Kabunere. Ilpmembl
oOpailneHus ¢ J1abopaTopHbBIM 000PYJIOBAaHUEM M HAarpeBaTelbHBIME TpuOopamu. 2. HaOmonenue
3a W3MEHEHUSMH, NPOUCXOAAIIUMMHU C Tropsiued cBedod, u ux omnucanue. 3. Ilpurorosienue
pacTBopa caxapa M pacueT €ro MaccoBod a0iu B pacTBope.4. OuucTKa MOBApEeHHOM COJIM.
(«AHanu3 MOYBBI U BOJBI» - JOMAIIHUM 3KcriepuMeHT). 5. [Ipu3Haku XuMUYeCKUX peaKiuii.

(Jacel MpakTUKyMa U MpaKTU4YECKHE pabOThl BKIIIOUEHBI B TEMBI)

Tema 6. PactBopenue. PacTtBopsbl. CBolicTBa pacTBOPOB 3/1€KTPOJINTOB

PactBopenne kak  ¢usuko-xumuyeckuii mpouecc. Ilonatme o rugparax u
Kpuctauioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH Kak MOJENIb 3aBUCUMOCTH
pacTBOPUMOCTH TBEPABIX BEHIECTB OT Temmeparypbl. HackilmeHHble, HEHACHIIIEHHBIE |
TIEPECHIIICHHBIC PACTBOPHI. 3HAYEHUE PACTBOPOB ISl IPUPOIBI U CEIHCKOTO XO35HCTRA.

[Tonsatue 00 PMEKTPOTUTHIECKON TUCCOIUANIMN. DIEKTPOJHUTH U HEAIEKTPOIUTHL. MexaHu3M
JTUCCOITUAIIMN DJIEKTPOJIUTOB C PA3TUYHBIM XapakTepoMm CBs3U. CTENeHb 3JIEKTPOJTUTHUYECKOU
muccorarui. CHIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIO)KEHHSI TEOPHUHM DJICKTPOJIUTHYECCKOW muccoruanuu. VoHHBIE ypaBHEHUS
peakuwmii. Peakimm oOMeHa, Waymye 10 KOHIIA.

Knaccudukaryst HOHOB U UX CBOMCTBA.

Kucnotel, ux xmaccudukarumsa. [luccomumanus KHCIOT W WX CBOWCTBA B CBETE TEOPUH
ANEKTPOJIUTUYECKOW  Aucconranu. MOJeKyIsipHbIle W HMOHHBIE  yYpaBHEHHUS  pPEaKIIuil.
B3anmopaeicTBe KHUCIOT € MeETaulaMU. ODJIEKTPOXUMHUYECKHN psii HANpPsHDKEHUHA METaJUIOB.
BsanMonelcTBie KHCIOT C OKCHIAMHU METAIOB. B3anMoIeNWCTBHE KHUCIOT C OCHOBAaHHUAMHU —
peakums HeUTpanuzanuu. B3aumoaeilcTBue KHUCIOT C coyisiMH. Vcmosnb3oBaHue TaOJUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. Jucconuanusi OCHOBaHWM W MX CBOMCTBA B CBETE TEOPUH
AIEKTPOJIUTUYECKON auccounanuu. B3anmopeiicTBue ocCHOBaHUM ¢ coisiMu. Mcnonb3oBaHue
TaONMMIBI ~ PAaCTBOPUMOCTH  JUISI  XaPaKTCPUCTHKA  XUMHUYECKHMX  CBOWCTB  OCHOBAHHH.
BsauMonelicTBue 1eIo4Yen ¢ OKCUIaMyi HEMETAJUIOB.

Conn, UX AUCCOUMAIMSA U CBOMCTBA B CBETE TEOPUM DIICKTPOJUTHUYECKON TUCCOLUALINU.
B3aumonelictBue colieli ¢ MeTayuiaMu, OCOOCHHOCTH ITHX peakuuid. B3ammopeicTBue coseit ¢
cossimu. Mcmonp3oBaHue TaOMMIIBI PACTBOPUMOCTH IS XapaKTEPUCTUKA XUMHUYECKUX CBOWCTB
COJIEH.

O06o0meHre cBeIeHn 00 OKCHIaxX, MX KJIacCU(PUKAIMK ¥ CBOMCTBAX.

l'enetnueckue psabl Merauia M Hemerawia. ['eHeTMyeckas CBs3b MEXAY KiaccaMu
HEOpPraHUYECKUX BEIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

Omnpenenenue creneHeil OKUCICHHs sl 3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA PA3HBIX KIIACCOB.
Peaknun noHHOTO OOMEHAa M OKHCIHMTEIIBHO-BOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTETh |
BOCCTaHOBHTEJIb, OKMCJIECHHE U BOCCTAHOBJICHUE.

CocraBienue ypaBHEHUH OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi METOA0M
AIIEKTPOHHOTO OanaHca.

CBoiicTBa MNpOCTBHIX BEIIECTB — METAUIOB M HEMETAJUIOB, KUCIOT M COJIEM B CBETE
OKUCITUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKLIUM.

JdemoncTpanuu. VcnbiTaHue BEMIECTB U X PAaCTBOPOB HA AJIEKTPONPOBOJIHOCTh. 3aBUCUMOCTD
ANEKTPONPOBOJHOCTH YKCYCHOW KHCJOTHI OT KOHIIEHTpalMH. J[BM>KEHHE OKpalleHHBbIX MOHOB B
ANIEKTPUYECKOM ToJie. B3auMoaelicTBre IIMHKA C CEpOH, CONSTHOM kucnoTou, xnopuaom menu (II).
I'openne Marnus. BzaumMozelicTBue XJI0pHOU U CEPOBOIOPOJHON BOJIBI.

JlabopaTopHble onbIThbl. 18. B3aumonelicTBUe pacTBOPOB XJIOpUJA HATpUsi U HUTpaTa
cepebpa. 19. [TonyueHue HEPACTBOPUMOTO THAPOKCUAA U B3aUMOJEHCTBUE ero ¢ kucimoramu. 20.
BzaumopeiicTBre KHCIOT ¢ OCHOBaHUAMH. 21. B3auMoaeiicTBUE KHUCIIOT ¢ OKCHUIAMH METaJIIoB. 22.
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BzaumopeiictBue kuciaoT ¢ MeTauiaMH. 23. B3amMmoneHCTBHE KHCIOT C coliMu. 24,
BzaumopeiicTBue mienodeii ¢ kucaoTaMmu. 25. B3aumoaelcTBHUE MIEIOUeH ¢ OKCHUIaMU HEMETAJIOB.
26. B3aumoseiictBue menouel ¢ consimu. 27. IlonydyeHne u cBoiCTBa HEPACTBOPUMBIX OCHOBAHMM.
28. B3anMoaeicTBIE OCHOBHBIX OKCHIOB C KHUCI0TaMu. 29. B3auMoieiicTBE OCHOBHBIX OKCHUIOB C
Bonoii. 30. B3anmopelicTBHE KHCIOTHEIX OKCHJIOB ¢ mienodyamu. 31. B3auMoneiicTBue KHUCIIOTHBIX
OKCUJIOB ¢ BOJo#. 32. BzaumopneilictBue cojied ¢ kucioramu. 33. B3ammojelcTBHE coyecii ¢
menoyamu. 34. B3aumopelictBue conei ¢ comsimu. 35. BzaumopelicTBHE pacTBOpPOB CoOJIEH ¢
MeTaJlJIaMHu.

Tema 7. IlpakTnkymMm 2. CBolicTBa paCTBOPOB 3JIEKTPOJIUTOB

6. VonHnble peakuuu. 7. YciaoBHE NPOTEKaHUSI XUMUYECKUX pEaKUUN MEXIY pacTBOpamMu
AJIEKTPOJIUTOB /10 KOHIa. 8. CBOMCTBA KUCIOT, OCHOBaHUM, OKCUIOB U coJied. (2 yaca) 9. Pemenue
AKCIEPUMEHTAJIbHBIX 33a4. (4Yachl MPAKTUKyMa U MPAaKTUYECKUE pabOThI BKIIOYEHBI B TEMBbI)

Tema 8. [loBTOpeHue u 00001IeHHE MPOIIEHHOT0 MaTepPUAJIA.

[leproauueckuii 3aKOH M MEpHOJMUECKas CUCTEMa XUMUYECKUX 3J1eMeHTOB. CTpoeHHe aToMa.
Bunel xumuueckoit cBsizu. Tumsl kpuctaumueckux pemérok. Knmaccudukanus HeopraHu4ecKux
BemecTB. [IpocThie BemecTBa: MeTaisl 1 HemeTauibl. Okcuabl. OcHoBanus. Kucnotsl. Conn.

Pacuersl mo xuMHueckUM ypaBHEHMsIM. PellleHne 3ajjau Ha HaX0JIE€HHUE KOJUYECTBA, MAcCChl
Wi o0beMa MPOJIyKTa peaklUuu IO KOJUYECTBY, Macce WIM 00beMy MCXOJHOTO BEIeCTBa.
PacueTsl ¢ ncnonap30BaHNEM MOHATHA «IOJIDY, KOTJAa UCXOIHOE BEIIECTBO AAHO B BUJE PACTBOpPA C
3aJJaHHOM MAacCCOBOM JIOJIEd PACTBOPEHHOrO BEUIECTBA WM COJEPKUT OMPEACICHHYIO JTOJIHO
IIpUMecen.

COJIEPXAHUE ITPOT'PAMMBI
9 kaacc

BBenenue. O01masi XapakTepuCcTUKA XUMHYECKHUX 3JIEMEHTOB M XUMHYECKNX peaKkIuid.
Iepuonuveckuii 3axkoH u Ilepuoamueckasi cucrema xuMudeckux »3jementos JI. HN.
MenpaeieeBa

XapakTepucTUKa 3JIEMEHTA MO €ro MoJoXeHUI0 B Ilepuoanyueckoil cucreMe XMMHUYECKUX
anemeHntoB JI. 1. MenneneeBa. CBOMCTBAa OKCUJIOB, KUCJIOT, OCHOBAHUI U COJIE B CBETE TEOPHUHU
AIEKTPOJTUTUYECKON JUCCOLMAIIMU U OKHUCIICHUS -BOCCTAHOBJICHHS.

[TonaTne o mepexoaHBIX 3JeMeHTax. AM(OTEpHOCTh. ['€HETHUYECKUU PsiI TEPEXOIHOTO
JJIEMEHTA.

[lepuonnueckuii 3akoH u Ilepuomumueckass cucrema xumuueckux i3nemeHtoB J[. U.
Meunneneesa.

XuMHUYecKasi OpraHusanus >KUBOM U HEXKUBOU MPUPOJIbl. XUMUUYECKUN COCTaB sIpa, MAHTUHU
U 3eMHOM KOpbl. XUMHUUYECKHE JJIEMEHTHl B KJIETKax JKHUBBIX OPraHuU3MOB. Makpo- u
MHKPOAJIEMEHTHI.

O06o01eHre CBEICHUN 0 XUMHYECKHUX peaknuaxX. Kimaccupukanus XUMHUYECKUX PEaKIIUn 110
Pa3IMYHBIM MPU3HAKAM: «UHCIIO U COCTaB PEarupyrollnX U 00pa3yIoUIUXcs BEUIECTBY, «TEIIOBON
abdeKT», «HampaBlIEHUE», «U3MEHEHHE CTEMeHEH OKHCIEHUS JIEMEHTOB, 0O0pa3yromux
pearupymoiue BenecTBay, «hasza», «Mcrnosib30BaHUe KaTaanu3aTopay.

[londatue o cKOpocTHM XUMHUUYECKOW peakuuu. DakTopbl, BIMSIOUME HA CKOPOCTb
XUMHUYECKUX peakuuid. Katanuzatopsl u katanus. MHruOUTOphl. AHTHOKCHIAHTHI.

Jemoncrpanun. Pazmuunbsie dopmber Tabmuusl JI. M. MengeneeBa. Mojaenu aToMoB
aneMeHTOB 1—3-ro mepuonoB. Mogens CcTpoeHus 3eMHOro Imapa (MOMepedHbId pas3pes).
3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIUU OT IPUPOIbl PEarupyroIuX BEIECTB. 3aBUCUMOCTh
CKOPOCTH XHMHMYECKOM pEakuuh OT KOHIEHTPALMU pPEearupyroluX BelIeCTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW peaklUu OT IUIOIIaJd CONPUKOCHOBEHHS] PEATHPYIOIIUX BEIIECTB
(«kunsAIM caoit»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU pPEeaKIuu OT TEMIEPaTypbl pearupyromnx
BEIECTB. | OMOT€HHBIN U TeTepOreHHbI KaTanu3bl. @epMeHTAaTUBHBIN KaTanu3. IHrubupoBanue.

JlabopaTopHble onbIThl. 1. [lonydeHue rupokcua MHKA U UCCIEIOBAaHUE €r0 CBOMCTB.
2. MogpaenupoBanue mnoctpoeHus llepuogudyeckod cucrembl XuUMHUYecKux osnemeHToB J[. .
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MenneneeBa. 3. 3amenieHue Kele3oM Meaud B pactBope cyiabdara memu (II). 4. 3aBucumocTh
CKOPOCTH XUMUUYECKOW Peakluu OT IPUPObl PEarupyolinX BEIeCTB Ha MPUMEPE B3aUMOICHCTBUS
KHCIIOT € MeTaulaMu. 5. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW peakuuu OT KOHIICHTPALUU
pearupyromux BELIECTB Ha IMPUMEPE B3aUMOACHCTBUS LMHKA C COJITHOM KHCIOTOM Pa3jIMYHOU
KOHIIEHTpaluu. 6. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiMH OT IJIOLIAIH CONPUKOCHOBEHU S
pearupyromux BemectB. 7. MoaenupoBaHUE «KHUISIIEro clios». 8. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pEeaklUu OT TEeMIIepaTypbl PEarupyroniux BEIIECTB HAa MPUMEPE B3aUMOJICHCTBUS
okcunaa memu (II) ¢ pactBopoM cepHOM KHCIOTHI pa3IMyHOM Temmeparypsl. 9. PaznoxxeHue
MEPOKCHJIa BOJIOPOIa ¢ TToMoIIbio okcuaa Mapradma (IV) u karanasel. 10. OOHapyXxeHHE KaTalla3bl
B HEKOTOPBIX MHIIEBBIX Mpoaykrax. 11. MHruOupoBaHne B3amMMOJCHCTBUS KUCIIOT ¢ METaJTIaMHU
YPOTPOTITHOM.

Tema 1. MeTauibl

[Tonoxenne wmerasmoB B Ilepuoguueckoit cucreme Xxumudeckux svieMeHtoB /[l .
MenneneeBa. Merayumueckasi KpUCTATMYECKasl PEIIeTKa W METAJTMYECKass XUMHUUYECKasl CBS3b.
O6mue gusznueckne cBoiicTBa MeTaiuioB. CIiiaBel, UX CBOMCTBA M 3HaueHUe. OOIIMe XUMUYECKHE
CBOMCTBA METAJJIOB: PEaKIUM C HEMETAUIaMH, KHUCIOTaMHU, COJISIMH. DJIEKTPOXUMHUUYECKHU P
HaNpsHKEHUM METaIoB. XMMHUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTENEH, a TAKKE B CBETE
WX TIOJIOKEHHUSI B DJIEKTPOXUMHYECKOM psIy HampsbDkeHuH metawioB. Kopposusi MeramuioB u
criocoObI 60pBOBI ¢ Hel. MeTanel B mpupoae. O0mue crnocoObl X MOTydeHUs.

O0mas xapakTepuCTHUKA IIEeJOYHbIX MeTa/L10B. CTpoeHne atoMoB. [llenouHbie MeTalTbI
— TIPOCTHIE BelIecTBa. BaxkHel e coeqMHEHUs MET0YHBIX METANIOB — OKCHIBI, THAPOKCUIBI U
conu (Xxjopuipbl, KapOoHaThl, Cyab(haTbhl, HUTPAThl), UX CBONCTBA M MPUMEHEHHE B HAPOJIHOM
xo3siictBe. Kanuiineie ynoopenus.

O0masi xapakrepucTMkKa 3jeMeHTOB ruaBHoil moarpynnbsl II rpymmbl. Crpoenue
atomoB. IllenoyHo3eMenpHbIE METAIBI — MPOCThIE BeElIeCTBA. BaXHeHIMe COeIuHEHUs
IIEJIOYHO3EMETIbHBIX METANIOB — OKCH/JIbI, TUAPOKCHUIIBI U COJIU (XJIOPHUJIBI, KApOOHATHI, HUTPATHI,
cynsdatsl, pocdarer), ©X CBONCTBA U TPUMEHEHHUE B HAPOTHOM XO3SICTBE.

AmomuHuii. Ctpoenue atoma, PU3NYECKHEe U XUMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus afOMUHUS — OKCHJ M THAPOKCUI, MX aM(pOTEepHBIH XapakTtep. Bakneimme coym
antoMuHusl. [I[puMeHeHne amoMUHUS U €r0 COEIMHEHUM.

Keneszo. Ctpoenne aroma, (GU3MYECKHE W XHMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus kene3a U uX CBOMCTBA: OKCHIbI, THApoKcu bl U cosn kenesa (I u III). 'enetnueckue
panbl Fe2+ u Fe3+. 3naueHue xene3a u ero COeAMHEHUN 7151 IPUPOAbl U HAPOHOTO XO3SIMCTBA.

JdemoncTpanun. OOpa3ibpl MIEJOYHBIX W IIEJIOYHO3EMENbHBIX MeTaioB. OOpasibl
CIU1aBOB. B3anmopeiicTBue HaTpHs, JIUTUS U Kalblus ¢ BOJOM. B3auMozeiicTBue HaTpus U MarHus
¢ KkuciopoaoM. B3aumoeiictBue MetaimioB ¢ HeMerauiamu. [lonydenue ruapokcuaon xemnesa (1)
u (III).

JlabopaTopHble onbIThl. 12. B3aumoelicTBUE pacTBOPOB KUCIOT U COJIEH ¢ METaJlJIaMU.
13. O3nakomieHnue ¢ pygamu xene3a. 14. OxpalivBaHue MJIaMEHU COJISIMH IIEJIOYHBIX METaJIOB.
15. BzaumoneiictBue kanblus ¢ Bogou. 16. [lonydenue rugpokcuaa Kaaplus U UCCIEIOBAHUE €r0
corictB. 17. llosyueHne THUApPOKCHMIA AIIOMHHUSL U HCCIEJOBAaHUE €ro CBOMCTB. 18.
BsaumoneiicTBue xenesa ¢ consiHoi kuciotoil. 19. [Momydenue ruapokcuaos xkenesza (1) u (I1I) u
M3y4YEHUE UX CBOMCTB.

IIpakTHyeckue padoTbl

1.OcymiecTBiaeHNE NENOYKH XUMUYECKUX MPEBPALIEHUM.

2.ITonydyeHne u CBOMCTBA COETMHEHUI METAJIIIOB.

3.Pemienne sKcreprMEHTaNbHBIX 3a7ad HA paclo3HAaBaHHWE U TOJNyYEHHE COEIUHEHUI
METAaJJIOB.

Tema 2. HemeTannl

OO01mas xapakTepuCTHKa HEMETAIUIOB: MojoxeHue B [lepuoandyeckoit cucteMe XuMHUYECKUX
anemenToB JI. . MenneneeBa, 0COOEHHOCTH CTPOEHHS aTOMOB, AJIEKTPOOTPUIATENBHOCTH (D0)
KaK Mepa «HeMeTaluIMm4HocTh», psan D0. Kpucramimueckoe cTpoeHHEe HEMETAIIOB — MPOCTHIX
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BelecTB. Amtorponust. @usndeckue cBoiicTBa HeMeTauIoB. OTHOCUTEIBHOCTD MOHATUN «METAILID)
U «HEMETaJ».

Bonopoa. Ilonoxenne Bogopoaa B Ilepuoanueckoi cucteMe XuMu4yeckux anemeHTos /1. M.
MenneneeBa. Ctpoenue aroma U MoJiekyibl. Dusnueckne M XMMUYECKHE CBOWCTBAa BOJIOPOAA.
[Tonyuenue Bojgoposaa B jnadboparopuu. llonydyenue Bogopoaa B NpOMBILUIEHHOCTH. IpuMenenue
BoJiopoaa. KauecTBeHHbIE peakIlnu Ha ra3000pa3HbIe BEIIECTBA (KUCIOPO/I, BOJOPO).

Bopa. Ctpoenue monekyinsl. Bogopoanas xumuueckas cBsizb. @u3nueckue cBONCTBA BOIbI.
AnoManuu cBoicTB Bojbl. ['unpodmibaeie u ruapodoOHbie BemecTBa. Ousnyeckne u XUMUYECKHE
cBoiicTBa Bojabl. Kpyrosopot Bojbl B ipupojie. Bogoouncrka. Aspauust Boabl. beiToBbIE PUIBTPHL.
MunepanbHble BOJbL. J(UCTHIIIMPOBAaHHAS BOJA, €€ MOJIyY€HUE U IIPUMEHEHUE.

OO0mas xapakrepucTHKa rajnoreHoB. CrtpoeHue atoMoB. [anoreHsl: Qusnueckue u
XUMHUecKre cBoicTBa. IIpocThlie BellecTBa MU OCHOBHBIE COEIMHEHHS TaJOT€HOB, MX CBOWCTBA.
CoenMHeHUs TaJOreHOB: XJIOPOBOJOPOJ, XJIOPOBOAOPOJHAs KuUciIoTa M ee coiu. [IpumeHeHue
rajoreHoOB U UX COCIMHEHUI B HAPOIHOM XO3SIMCTBE.

Kucnopox — xumuueckuii smemeHT u mpocroe BemiectBo. O3oH. CocraB BO3ayXa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIopoaa. [lonyyenne u npuMeHeHne KUCIopoaa.

Cepa. Ctpoenne atoma, pu3nyecKkue U XUMUYECKHUE CBOMCTBA, AJUTOTPOIUS U MPUMECHEHHE
pombuueckoil ceprl. CoennHeHus: cepbl: cepoBOOpo, cyabhuabl, okcuasl cepsl (IV) u (VI), ux
MoJIyueHue, CBOMCTBa M mpuMeHeHne. CepHasi KUCIIOTa U €€ COJIM, UX NMPUMEHEHHE B HapOJHOM
xo3siicTBe. [Ipon3BoICTBO cepHOM KUCIOTHL. CepHUCTAs U CEPOBOJIOPOAHAS KUCIOTHI U UX COJIH.

A3ot. CTpoeHHE aToMa M MOJICKYJbI, (U3UYECKHEe M XUMHYECKHE CBOMCTBA IMPOCTOTO
BelIeCTBA. AMMMAK, CTPOCHHUE, CBOMCTBA, MOJydeHUE U TpuMeHeHue. Cojii aMMOHUSI, UX CBOMCTBA
u npumenenne. Okcuapl azota (II) u (IV). AzoTHas kucnota, ee cBoicTBa U MpuMeHeHue. Hutpatsl
U HUTPUTHL, MpobdiIeMa HUX COAEPKAHHUS B CEIbCKOXO3SHUCTBEHHOW NPOAYKIUHU. A3O0THBIE
yaoOpeHwusl.

®ochop. Crpoenne atoma, Docdop: pusnyeckne 1 XUMUYECKUE CBOWCTBA, aUIOTPOIIUS,
cBoMicTBa Oenoro u kpacHoro ¢ocdopa, nx npumenenre. OCHOBHBIE COSTUHEHU: OKcU Gocdopa
(V) u oprodochopnas kuciora, pocharsl. DochopHbie yroOpeHus.

Yraepoa. CtpoeHune aroma, (pU3NUECKHEe W XUMUYECKHE CBOMCTBA, aJUIOTPOMHs, aiMas,
rpaduT, KapOuH, QyuiepeHsl, cBoiicTBa Momudukanuii, npumenenune. Okcuabl yriaepona (II) u
(IV), ux cBolicTBa W TPUMEHEHHUE. YroJibHasi KHUCIIOTa M ee coii. KapOoHaThl: KajbIIUT, COJA,
MOTAlll, X 3HaYCHHE B MIPUPOJIC U KU3HU YEJIOBEKA.

Kpemumnii. CtpoeHue aroma, KpUCTAUIMYECKUA KPEMHHUH, €ro CBOMCTBA W MPUMEHEHHUE.
Oxkcun kpemuust (IV), ero mnpupomneie pasHOBUAHOCTH. CHIMKAThl. 3HAYCHHE COCTUHEHUMN
KpEeMHUS B ’KUBOW U HEKUBOH mpupoje. [loHsTHe 0 CHIIMKaTHON MPOMBIIUIEHHOCTH.

JemoncTpanun. O6pa3ibl raloreHoB — MPOCTHIX BellecTB. B3anmoneiicTBrE raloreHos ¢
HaTpUeM, C allOMHHHEM. BbITecHeHue xyiopoM Opoma WM HoJa W3 PACTBOPOB HUX COJICH.
BzaumopeiictBue ceppl ¢ MeTajslaMd, BOJOPOJAOM M KHUCIOpoAOM. B3zaummoneiicTBue
KOHLIEHTPUPOBAHHOMN a30THON KUCJIOTHI ¢ MeIbt0. [loriormienne yriemM pacTBOPEHHBIX BEIIECTB WU
ra3oB. BoccranoBnenue meau u3 ee okcuaa yriem. OOpasibl NPUPOTHBIX COCIMHEHUH XIJIOpa,
cepsl, pocdopa, yraepoaa, kpemuus. O6pa3iibl BOKHEUIINX U1 HAPOJIHOTO XO35HCTBA CylIb(paToB,
HUTPATOB, KapOOHATOB, hocdaroB. OOpa3lIbI CTEKIIA, KEPAMHUKH, LIEMEHTA.

JladopaTopubie onbiThl. 20. [lonydyenue u pacnoszHaBanue Bojopoaa. 21. MccinenoBanue
MMOBEPXHOCTHOTO HATSHKEHUSI BOJbI. 22. PacTBOpeHHe nmepMaHTraHara Kajlus Ui MEAHOTO Kylmopoca
B Bojge. 23. I'maparanus o6e3BoxkeHHoro cyinbara meau (II). 24. M3roroBieHue THMIICOBOTO
orneyarka. 25. O3HakOMJIEHHE C KOJUIEKIMEN OBITOBBIX (pUiabTpoB. 26. O3HAKOMIIEHHE C COCTAaBOM
MUHepalbHOM Boabl. 27. KauecTBeHHass peakuuss Ha ranoreHua-uoHel. 28. llomydyenune u
pacno3HaBaHue kuciopoja. 29. I'openme ceppl Ha Bo3gyxe u B kuciopone. 30. CsoiicTBa
pa3baBieHHoi cepHoi kucIOTHL. 31. M3ydenue cBoiicTB ammuaka. 32. Pacmo3naBanue coueit
ammoHus. 33. CpoiictBa  pasz0aBieHHOW  a30THOM  KkucioTel. 34.  B3aumopelicTBue
KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI ¢ Meapto. 35. Topenue ¢Qocdopa Ha Bo3dayXe U B
kuciopozae. 36. PacnosnaBanue Qocdaro. 37. I'openue yris B kuciopoge. 38. Ilomyuenue
YroJIbHOW KHUCJIOTHI U u3ydeHue ee cBOMCTB. 39. Ilepexon kapboHaToB B ruapokapOoHatsl. 40.
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Paznoxxenne ruapokapOonara Hatpus. 41. IlomyueHue KpeMHEBON KHCIOTBI M HU3yYEHHUE €€
CBONCTB.
IIpakTnyeckne padoThl
4. Tlonmy4yenue, cobupanue M pacro3HaBaHUE BOJOPO/IA.
5. Pemenue skcriepuMeHTaNbHBIX 3a1a4 1o TeMe «Iloarpynna ragsoreHoB».
6. [Tosryuenue, cobnpanue U pacrio3HaBaHUE KUCIOPO/IaA.
7.Penienue sKkCriepuMEeHTANIBHBIX 3a71a4 110 TeMe «lloarpymnma Kuciopoia.
8 IMonydenue, coOupanue U pacro3HaBaHUE aMMHAKA.
9.Pemenue skcriepuMeHTANBHBIX 3371249 10 Teme «[loarpymma azoTay.
10. [Monmydenue, cobupanue u pacro3HaBaHUE YTICKUCIOTO ra3a.
11.Pemmenue s3xcniepuMeHTaIbHbIX 33/1a4 110 TeMme «lloarpymnma yriepomay.

Tema 3. O000meHHe 3HAHUN MO XMMHMH 32 KYpPC OCHOBHOI mKkoJbl. I[loaroroBka k
rocyaapcrBeHHoii uTOropoii arrecrauuu (OI'J)

[lepnognueckuit 3axkoH u Ilepmoguueckas cucrtemMa xuMu4eckux odnemeHto [[. .
MenpneneeBa. PU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOJA U T'PYIIIBL.
3aKOHOMEPHOCTU U3MEHEHUS CBOICTB 3JIEMEHTOB U UX COCIMHEHUH B IEPUOAAX U TPYIIaX B CBETE
MIPe/ICTaBICHUI O CTPOCHUH aTOMOB JIEMEHTOB. 3HAU€HHE NEPUOJUUECKOT0 3aKOHA.

Bunpel xumudeckux cBsS3€il M THIBI KPUCTAIIMYECKUX pelIeTOK. B3auMocCBs3b CTpoeHUs U
CBOWCTB BEILIECTB.

Knaccudukanuss XMMHUYECKUX peakuil MO pa3lIuyHbIM MpH3HAKaM (YHCIO M COCTaB
pearupyromux U o0pa3yronuxcsl BEIIeCTB; HAJIMYHE TpaHUIBl pazzena ¢az; TerioBou 3¢ QeKT;
U3MEHEHHE CTENeHel OKHUCIEHHS aTOMOB; HCIOJb30BAaHUE KaTaliu3aTopa; HampaBlieHUE
nporekanus). CKOpocTh XMMUYECKHX peakiuil U (akTopsl, Biausommue Ha Hee. OOpaTUMOCTb
XUMUYECKHUX peaKkIi U crocoObl CMELEHHSI XUMUYECKOTO PAaBHOBECHS.

IIpocTeie U cIOXKHBIE BellecTBa. MeTayulbl M1 HEMETaUIbl. ['eHeTHdecKkne psabl MeTalia,
HeMeTaula U nepexoqHoro meramia. OKcuIbl U TUAPOKCHBI (OCHOBAHUS, KUCIOTHI, aM(pOTEpHbIE
ruapokcubl), coau. Mx cocras, kiaccudukanus 1 oOlue XMMUUYECKHE CBOIICTBA B CBETE TEOPUU
IEKTPOJIUTHYECKOMN TUCCOLUALINN.

Tema 4. Xumus U )KM3Hb

UYenosek B MUpE BELIECTB, MAaTEPUAIOB U XUMUYECKUX PEAKIIMI.

XuMusg W 310poBbe. JlekapcTBeHHbIE MpenapaThl W MpPOOJIEMBI, CBSI3aHHBIE C HX
MMPUMEHECHHEM. 3aKOH O 3alluTe MpaB rnorpebureneii. Xumus U numia. KagopuiHOCTH KHUPOB,
0enkoB U yrieBoJoB. KoHcepBaHTHI MUIIEBHIX TPOAYKTOB (IIOBapeHHAas COJIb, YKCYCHasl KHCIIOTA).

XUMUYECKHE BEIeCTBa KaK CTPOUTENbHBIE U IOJENIOYHbIE MaTepuaibl (Mes, Mpamop,
U3BECTHSIK, CTEKJIO, LIEMEHT). XUMUYECKOE 3arpsi3HEHNE OKPYKAIOIICH Cpeibl M €T0 MOCIEICTBUS.

[IpoGnembl 6€30MacHOrO UCIOIH30BAaHUS BEIIECTB U XMMHUECKUX PEAKIUN B OBCETHEBHOM
*KU3HU. TOKCUYHBIE, TOPIOYHE U B3PBIBOOIIACHBIE BEIIECTBA. bbITOBas XUMUYECKasi TPAMOTHOCTb.

JemoHcTpanuu

OO0pas31ibl JIeKapCTBEHHBIX MPENapaToB.

OO0pa31bl CTPOUTENBHBIX U MOACTOYHBIX MaTePUATIOB.

OO6pa3ibl YIakOBOK MUIIEBBIX MPOJAYKTOB C KOHCEPBAHTAMH.

TemaTuyeckoe JIaHMPOBaAHUE

8 ki1ace
HasBanmue pasgeina KonnuecrBo | IIpakTuyeckue
4acoB padoThI
BBenenue 11 2
ATOMBI XUMHYECKUX JIEMEHTOB 18
[IpocThrie BemecTBa 10
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CoemHeHNs] XUMUYECKHUX DJIEMEHTOB 25 1
N3menenus, mpoucxosIiye ¢ BelecTBaMu 25 2
PactBopenune. PactBopbl. CBOWCTBA PacTBOPOB ANEKTPOJIUTOB | 53 4
[ToBTOpeHue u 06001IeHNE TPOIIEHHOTO MaTepHuaa. 23
9 ki1acc

HasBanmue pasgeia KomunyecrBo | IlpakTnyeckue

4acoB paboThI

Beenenne. OOmasi XxapakTepuCcTUKa XUMUYECKUX dIeMeHTOB | 21
U XUMHUYEeCKMX peakuuil. llepuommyecknii 3akoH U
[lepuonnueckas cucrema xumuyeckux sieMeHToB [l U.
MeneneeBa
MeTaisl 29 3
Hemerasr 48 8
O06o0merre 3HaHWN MO XUMHH 32 KypC OCHOBHOW IIKOJIBL | 27
[TonroToBka K TOCYyIapCTBEHHOW HWTOTOBOM aTTeCTaluU
(0I'9)
XuMHS U )KU3Hb 7
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