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Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JIuunocmuvimu pesynomamamu N3y4eHus npeameTa « XuMus» ABISIOTCS CIEAYIOLINE YMEHUS:
() MOCTENEHHO BBICTPAaUBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pPEHHUE:
() oco3HaBaTh COBPEMEHHOE MHOT000pa3ne THIIOB MUPOBO33pEHH s, OOIIECTBEHHBIX,
PEIUTHO3HBIX, AaTEUCTUYECKUX, KYJIbTYPHBIX TPAIULIUN, KOTOPBIE ONPECIIAIOT Pa3Hble
00BsICHEHUS IPOUCXOASILIETO B MUPE;
@ ¢ y4€ToM 3TOro MHOrooOpasusi OCTENEHHO BbIPA0aThIBaTh CBOM COOCTBEHHBIE
OTBETHI HA OCHOBHBIE )KMU3HEHHBIE BOIIPOCHI, KOTOPbIE CTABHUT JIMYHBIN KU3HEHHBIN OIBIT;
() yuuThCs IPU3HABATh IPOTUBOPEUYMBOCTh U HE3aBEPLIEHHOCTh CBOUX B3IJISZ0B Ha
MUP, BO3MOKHOCTb UX U3MEHEHUSI.
() y4uTBCS UCHOJIB30BATh CBOM B3IVISIbl HA MUD Ul OOBSICHEHUS PA3IMUHBIX CUTYaIUH,
pelIeHNs BOSHUKAOMIMX IPOo0JIeM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.
() oco3HaBaTh CBOM MHTEPECHI, HAXOJUTh U U3y4aTh B y4eOHUKAX 10 Pa3HbIM
npeaMeTam mMarepual (M3 MakCuMyMa), UMEIOIINM OTHOLIEHHE K CBOUM MHTEpecaMm.
() ncnoab30BaTh CBOM MHTEPECHI [UI BbIOOpA MHMBHUYaIbHON 00pa3oBaTeIbHON
TPaeKTOPUH, MOTEHIIHATLHON Oymymieil mpodeccuu 1 COOTBETCTBYIOUIETO MPOGUITBHOTO
obOpazoBaHwUs.
) npuoOpeTaTh ONBIT yYaCTHsl B JieNaX, IPUHOCSIIUX MOJb3Y JIOSAM.
() y4uTBCS CaMOCTOSATEIBHO BBIOMPATh CTHIIb IIOBEACHNUS, IPUBBIYKH, 00ECIIEUNBAIOIINE
Oe30macHbIil 00pa3 JKU3HU U COXPaHEHUE 3/J0POBbsI — CBOETO, a TAKkKe OJIM3KUX JIIOEH U
OKPY’KaIOLIHX.
() y4uTbCSl CaMOCTOSITEIbHO IPOTUBOCTOSATH CUTYALUSIM, IPOBOLIUPYIOIIKUM Ha
HOCTYIIKH, KOTOPbIE YTPOKAIOT OE30MIaCHOCTH U 37J0POBBIO.
() BBIOMpPATH MOCTYIKH, HAllEIEHHBIE HA COXpaHEHUE U OepeKHOE OTHOLIEHHE K
npUpojie, 0cOOEHHO KHUBOI, n30erast MPOTUBOMOI0KHBIX OCTYIIKOB, TIOCTENEHHO Y4ach
Y OCBaMBasl CTPATETUIO PALIMOHAIBHOIO IPUPOIONOIb30BAHUS.
@ yuuThCs yOexaaTh IPYrHX JItOJei B HEOOXOAUMOCTH OBJIaJICHHs CTpaTeruei
PaLMOHATILHOTO MPUPOA0NOIB30BAHNUS.
() MCHOIB30BATh HKOJOTHUECKOE MBIIICHHUE JJIsl BBIOOpa CTpaTernu cOOCTBEHHOTO
MOBE/ICHUS B KAUECTBE OJJHOW U3 IEHHOCTHBIX YCTaHOBOK.
() cpeaCTBOM pa3BUTHUs JIMYHOCTHBIX PE3YJIbTATOB CIIyKaT Y4eOHbIN MaTepuan u
POJYKTUBHBIE 3a7jaHKs] yueOHUKA, HAIICJIEHHbIE Ha 6-10 IUHUIO PA3BUTHS YMEHUE
OLIEHUBATh MOBEJICHHE YEJIOBEKA C TOUKH 3pEHHs] XUMUYECKOH 0€30acCHOCTH O
OTHOLICHUIO K YEJIOBEKY U IPUPO/IE.

Memanpeomemuvimu pezynvmamamu N3y4eHUs Kypca «XUMUs» sSBISeTCs (OPMHUPOBAHUE

YHHUBEpCaIbHbIX YueOHbIX Aeiictuii (Y'Y ).

Pecynamuenvie YV/:
() caMOCTOATEIHbHO 0OHAPYKUBATh U POPMYIUPOBATH TPOOJIEMY B KIIACCHOM U
UH/IMBUYaJIbHOM y4eOHOM NesITeTbHOCTH.
() BBIIBUTATH BEPCUH PELICHUSI TPOOIEMbl, 0OCO3HABATh KOHEUHBIHN pe3ynbTaT, BBIOUpATh
U3 TPEIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPECTBA JOCTHKEHHS LIEIH.
@ cocTaBiiTh (MHAUBUAYAIBHO WK B TPYIIE) TUIaH PeleHus MpoOeMbl (BBIMOTHEHUS
IPOEKTa).
() monOupaTh K KaKI0M mpobieme (3a/1aue) aJIeKBaTHYIO € TEOPETHUECKYIO MOJICTTb.
@ pabotasi IO MPEJIOKEHHOMY U CAMOCTOSITETIHHO COCTABICHHOMY IUIaHY,
MCIIOJIb30BaTh Hapsly C OCHOBHBIMH U JIOTIOJIHUTENbHBIE CPECTBA (CIIpaBOYHAs
JUTEpaTypa, CI0XKHbIE TPHUOOPHI, KOMITBIOTED).
() NIaHMPOBATh CBOIO MHIMBUAYAIBHYIO 00pPa30BaTENIbHYIO TPAEKTOPUIO.
@ paboTaTh MO CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY, CBEPSISICh C HUM U LIEJIbIO
NeSITebHOCTH, UCTIPABIIsAs OLIMOKH, UCIIONIB3YSI CAMOCTOSITEIBHO OJOOpaHHbIE CPENICTBA
(B TOM uncne u MaTepHer).



@ cBOOOIHO MOJIB30BATHCS BEIPAOOTAHHBIMU KPUTEPHSIMU OLIEHKH M CAaMOOIICHKH,
UCXOS U3 1IeJIU M UMEIOIIUXCSl KPUTEPUEB, pa3iinyasi pe3yJbTaT U CoCOObI IEHCTBUI.
() B X07€ IIpe/ICTaBICHMS IPOEKTA 1aBaTh OLIEHKY €r0 pe3ysbTaTaM.
() caMOCTOATEIHLHO OCO3HABATH MPUYMHBI CBOETO ycIiexa WK Heyclexa U HaXOJUTh
CIOCOOBI BBIX0/1a U3 CUTYaAlLlUU HEycIexa.
() yMeTb OLIEHUTH CTENEeHb YCIEIHOCTH CBOSH MHANBHIYaJIbHOM 00pa3oBaTeIbHON
JESTEIIbHOCTH.
() naBaTh OLICHKY CBOMM JINYHOCTHBIM KauecTBaM M UyepTaM Xapakrepa («KakoB 51»),
OIPEEIATh HAIIPABJIEHUS! CBOETO Pa3BUTHUS («KAKUM 51 XOUY CTAaTh), «4TO MHE JUIsl 3TOT0
HAJI0 C/IETaTh).
@ cpeactBoM (GOpMUPOBAHHUS PETYISITUBHBIX Y Y ][] CITy’KaT TEXHOJIOTHS TPOOIEMHOTO
JMaJiora Ha Tare U3y4eHHs HOBOTO MaTepHalia U TEXHOJIOTUS OLIEHUBaHUS
00pa30BaTeNbHBIX TOCTH)KEHUH (yU4eOHBIX YCIIEXOB).

Iloznasamenvnvie YVJI:
() aHanU3MpOBaTh, CPABHUBATH, KJIACCU(ULIMPOBATH U 0000IATh MOHATHS:
() naBath ompezeNieHUe MOHATUSM Ha OCHOBE U3yYEHHOIO Ha Pa3IMYHBIX MPEAMETaX
yueOHOro MaTepuana;
() OCYLIECTBIISITH IOTUYECKYIO OMEPALIUI0 YCTAHOBIEHUS POI0-BUIOBBIX OTHOILICHHIH;
) 006001IaTh MOHATHUS — OCYIIECTBIATH JIOTHUECKYIO OTIEPAIHIO MTEPEX0/1a OT MOHATHS C
MEHBIINM 00BEMOM K ITOHATHUIO ¢ OOJIBIINM 00BEMOM;
() CcTPOUTH JOTUUECKOE PACCYKIECHUE, BKIIOYAOIEE YCTAaHOBJIEHNE IPUYNHHO-
CJIEICTBEHHBIX CBSI3EH;
() co3naBaTh MOJIENH C BbIIEICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0bEKTA,
peoOpa3oBLIBATh MOJIENH C IEJIbIO BBISBICHUS OOIIMX 3aKOHOB, OMPEISISIFOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;
O mnpencTaBiIATh MH()OPMAIMIO B BUJIE KOHCIIEKTOB, TA0JIHUL, CXeM, T'pa(HKOB;
) npeoOpa3oBbIBaTh HH(OPMALINIO U3 OJHOTO BUJA B IPYroi U BEIOUpPATh yA00HYIO JUIs
ce0s popMy (uKcaK U TPEACTaBICHUS HHPOPMALUY;
) npexnctaBiATh UHGOPMALUIO B ONTUMAJIBHON (pOpME B 3aBUCUMOCTH OT aJipecaTa;
() moHMMas IO3ULIMIO APYTOro, pa3Inyarh B €ro peun: MHEHHE (TOUKY 3peHus),
JIOKA3aTeNIbCTBO (aPTyYMEHTHI), (DaKThI; TUIIOTE3bI, AKCHOMBI, TE€OpHH. {7151 3TOTO
CaMOCTOSITENIbHO UCIOJIb30BaTh Pa3IMUHbIE BUbI YTEHHUS (M3ydaroliee, IPOCMOTPOBOE,
03HAKOMUTEIIbHOE, TIOMCKOBOE), IPUEMBI CITYIIaHMUS;
() camMOMy €03/aBaTh UICTOYHUKH UH(POPMALIMU Pa3HOTO THIA U JUIS pa3HbIX ayJUTOPUH,
co0Jr01aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBUiIa UHPOPMAIIMOHHON 0€30MacHOCTH;
() yMeTb UCNOJIb30BaTh KOMIIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUN KaK
MHCTPYMEHT JUIsl TOCTHXKEHUS CBOUX LIeJIei;
() ymeTb BBIOMpATh aJIeKBaTHBIE 33/1a4€ HHCTPYMEHTAJIbHBIE IPOTrPaMMHO-aNapaTHbIE
CPEJICTBA U CEPBHUCHI.

CpenctBoM opMHupoBaHUs O3HABATENbHBIX Y Y/l ciyxat ydeOHbII MaTepuai u

NPOJYKTUBHBIE 3a7jaHNs] yueOHUKA, HalleJIeHHbIe Ha |—4-1 TMHUM pa3BUTHUA:

- OCO3HAHHE POJIM BELECTB (1-51 TMHUSA pa3BUTHA);

- PaCCMOTPEHHE XMMHUECKUX MPOIECCOB (2-5 JTUHUS PAa3BUTHSA);

- UCTIOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY (3-51 TMHUS PA3BUTHA);

- 00bsCHEHNE MUPA C TOUKU 3PEHUS] XUMUU (4-51 IMHUS PA3BUTHS);

- OBJIQJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHHUS (6-51 JIMHUS PA3BUTHSA).

Kommynuxamuenwvie YVJ]:
() oTcramBas CBOIO TOUKY 3PEHHUS, IPUBOIUTH apPTyMEHTHI, MOATBEPKAas uX (pakramu;
() B IMCKYCCUHM YMETh BBIIBUHYTh KOHTPApTyMEHTHI, lepepa3rupoBaTh CBOIO MBICIIb
(BMaieHne MEXaHW3MOM 3KBUBAJIICHTHBIX 3aMEH);
() y4uTbCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM ITPU3HABATh
OLIMO0YHOCTH CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;



() 1noHMMas MO3MLHUIO IPYroro, pa3jinyarh B €r0 PEUn: MHEHUE (TOUKY 3pEHUS),
JI0KAa3aTeNbCTBO (apryMEHTHhI), (aKThl; TUIIOTE3bI, AKCUOMBI, TEOPHUU;
() yMeTb B3IJISTHYTh Ha CUTYAIlMIO C MHOW MO3ULIMU U JOTOBAPUBATHCS C JIFOJIbMH UHBIX
TTO3HIIHI;
@ cpeactBoM (GOPMUPOBAHHSI KOMMYHUKATUBHBIX Y Y [ CITy)KaT TEXHOIOTHS
po0eMHOTO Araiora (MoOYyKIAIOMNK U TTOABOASIINN TUAIOT) H paboTa B MaJIbIX
rpyIax, TaKKe UCMOJIb30BAaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOAYKTUBHOTO
YTEHUS;
() mpeIMETHBIMU pe3yJIbTaTaMHu U3YUCHUS IIpeIMeTa « XUMUS» SBIISIOTCS CIIEIYIOLINe
YMEHUSA:
1-s1 AuHUS pa3BUTHUS — OCO3HAHUE POJIU BEIIECTB:
— OOBACHATH (PYHKIIMH BEILIECTB B CBSI3U C UX CTPOCHUEM.
2-51 TUHUS PA3BUTHUS — PACCMOTPCHUE XUMUYECKHUX MPOIECCOB:
— XapaKTepU30BaTh XUMUYECKUE PEAKLIUY;
— OOBSCHATH pa3InIHbBIE CIIOCOOBI KITACCU(DUKAIINA XUMUYCCKIX PEAKIIHIM.
— IPUBOAUTH MPUMEPHI Pa3HbIX TUIIOB XUMHUYECKUX PEAKIIUH.
3-51 TMHUS Pa3BUTHS — UCIIOIH30BAHUE XUMUICCKIX 3HAHUN B OBITY:
— UCTOJIb30BaTh 3HAHUS 110 XUMUHU U ONTUMAJILHOW opraHu3anuu 60pb0bl ¢ HH(GEKIHOHHBIMU
3a00JIeBaHUSAMH, BPEAUTEISIMHU JIOMAIITHETO U MPUYCaaeOHOr0 X03HCTBa;
— TIOJIb30BAThCS 3HAHUSMU 110 XMMHH [IPH UCTIOIB30BAHUH CPEJICTB OBITOBOM XUMHUH.
4-s1 TUHUS Pa3BUTHUS — OOBSICHATH MHUP C TOUKH 3PEHUSI XUMUU:
— HaXOAUTH B MIPHUPO/Ie OOIIHe CBONCTBA BEIIECTB U OOBSICHATH HX;
— XapaKTepHU30BaTh OCHOBHBIC YPOBHHU OPTaHU3AIUN XUMHUYECKUX BEIICCTB.
5-5 TMHUS Pa3BUTUS — OBIIAJICHHE OCHOBAMHU METOJIOB MO3HAHUS, XapaKTEPHBIX JIJIs
€CTECTBEHHBIX HAYK:
— MIOHUMATh POJIb XUMHYECKUX MPOLECCOB, MPOTEKAIOIINX B IIPUPOJIE;
— YMETh MPOBOJUTH MPOCTEUIITNE XUMHUIECKUE IKCTIEPUMEHTHI.
6-s1 TMHUS Pa3BUTHS — YMEHHUE OIEHUBATh MOBEICHUE UYEIOBEKa C TOUKH 3PEHUS XUMHUECKOM
0€30MacHOCTH 110 OTHOILIEHUIO K YEJIOBEKY U MPUPOJE:
— XapaKTepHu30BaTh SKOJIOTHUECKHUE TPOOIIEMBI, CTOSIIIINE TIEpe]] UeTOBEYECTBOM;
— HaXOJIUTh MMPOTHUBOPEUUS MEXKIY JAEATEILHOCTHIO YEJIOBEKA U MIPUPOION U TIpeJiaraTh
CIoCcOOBI YCTPaHEHUSI STUX TPOTUBOPEUUI;
— OOBACHATH U JOKA3bIBaTh HEOOXOAUMOCTh OEPEKHOT0 OTHOLIEHUS K IPUPOJIE;
— IPUMEHATh XMMHUYECKUE 3HAHUS JJI1 OpTraHU3aIH U IIAHUPOBAHUS COOCTBEHHOTO 3/TOPOBOTO
o0pa3a )KM3HHU U JeSTEIbHOCTH, OJIarornoixy4nsi CBOel CeMbH U OJIaronpusiTHON cpeibl OOMTaHUS
4eJI0BEYECTBA.
Ilpeomemmnoie pe3yromamel:
() ymenue 0003Ha4YaTh XMMHUECKUE DJIEMEHTHI, HA3bIBATh UX U XapaKTEPH30BaTh HA OCHOBE
MOJIOXkKEHUS B nepuoanudeckon cucreme /1. 1. Menneneena;
¢ popmynupoBaHUE U3YYCHHBIX TOHSITUN: BEIECTBO, XUMUYECKUIN DJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHHOH, TTPOCTOE ¥ CII0)KHOE BEIIECTBO, XUMUYECKAsI PEAKIIHSI, BUIBl XUMUICCKUX
peaKkuui U T. I1.;
@ onpenenenue no GpopmynaM cocTaBa HEOPraHUYECKUX U OPIraHUYECKUX BEILECTB,
BaJICHTHOCTH aTOMOB XMMHUYECKUX AJIEMEHTOB MJIM CTENEHU UX OKUCIICHHUS;
() moHmMaHue HHMOPMAITUH, KOTOPYIO HECYT XUMUYECKHUE 3HAKH, (POPMYJIIBI M YpaBHEHUS,
() ymeHue K1accu(GUIUPOBATH MPOCThIE (METAIIBI, HEMETAJUTBI, OJIarOpOHbBIE Ta3bl) U
CJIOKHBIE (OMHAPHBIE COSTUHEHHUS, B TOM YHCIIC U OKCUIBI, @ TAK)KE TUIAPOKCHIBI —KHUCIIOTHI,
OCHOBaHUs1, aM(POTEpPHBIC THIPOKCH]IBI —H COJIN) BEIIECTBA;
@ bopMynMpOBaHKE MMEPUOTUICCKOTO 3aKOHA, 0OBSICHEHUE CTPYKTYPHI U HH(OpMaIHH,
KOTOPYIO HECET IEPUOANYECKAS CUCTEMA XUMUYECKUX 35ieMeHTOB 1. 1. Menneneena,
PACKpBITHE 3HAYEHUS IEPUOIUYECKOTO 3aKOHA;



() yMeHue XapakTepHU30BaTh CTPOEHUE BEILIECTBA —BU/Ibl XUMHUUECKHUX CBSA3EH U THUIIbI
KPUCTAJTIMYECKUX PEIIETOK;

() onucaHue CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 1—20 u
26, 0TOOpaXKEHHE MX C TTIOMOIIBIO CXEM;

@ cocraBienue GOpMyI OKCHIOB XUMHUUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM
TUAPOKCHUIOB;

() HammcaHUE CTPYKTYPHBIX (DOPMYI MOJNIEKYIAPHBIX COSTUHEHUN B (POPMYITBHBIX €IMHHUIL
VMOHHBIX COCIMHEHUH 110 BaJICHTHOCTH, CTEIICHU OKHCIICHUS WU 3apsily HOHOB;

O ymenue GpopMyIupoBaTh OCHOBHBIC 3aKOHBI XUMHH: ITOCTOSIHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHS, COXPAHEHHsI MacChl BEILIECTB, 3aKOH ABOraipo;

@ ymenue GpopMyIupoOBaTh OCHOBHBIC TIOJOXKEHUSI aTOMHO-MOJICKYJISIPHOTO YUEHUS U TEOPHU
JNEKTPOJIMTUYECKON JUCCOLMALNY;

) onpeneneHne NPU3HAKOB, YCIOBUN IPOTEKAHUS U MPEKPAILCHHUS] XUMHUYECKUX PEaKIIMiA;

() cocTaBiIeHUE MOJIEKYJIAPHBIX YPAaBHEHUH XUMUYECKUX peaKLHii, HOATBEP K IA0IINUX 001ue
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMUECKUX BEIIECTB U OTPAKAIOLIUX CBSI3U
MEXy KJIacCaMU COECIMHEHUN;

() cocraBieHUE YPAaBHEHUH PEAKIM ¢ y4aCTHEM AJIEKTPOJIMTOB TAK)KE B HOHHOH popme;

) onpeneneHne N0 XUMUYECKUM YPaBHEHUAM ITPUHAJIC)KHOCTH PEAKLUI K ONIpEACIEHHOMY
TUIY WU BUAY;

() cocTaBlICHHE yPAaBHEHUI OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI C TOMOLIBI0 METOA
JIEKTPOHHOTO OallaHca;

() TNpUMEHEHME NOHATHI «OKUCIIEHUE» U «BOCCTAHOBJICHUE» JUISl XaPAKTEPUCTUKUA XUMHUECKHUX
CBOMCTB BEIIIECTB;

() ompeneneHue ¢ NOMOILBIO KAYeCTBEHHBIX PEAKIMNA XJIOPHU -, CyJb(haT-u KapOOHAT-aHUOHOB
Y KaTUOHA aMMOHMSI B paCTBOPE;

) 00BsiCHEHHE BIUSHUS Pa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMUUECKUX PEAKIINI;

() yMmeHHe XapaKTepu30BaTh MOJOKEHNE METAJUIOB U HEMETAJUIOB B IEPUOANUECKOMN CHCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJJIOB, 00IIKEe (GU3NUYECKHE N XUMUUYECKHE CBOMCTBA;
() 0o0BsCHEHHE MHOTO00pPAa3us MIPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOIHUH C YKa3aHUEM €&
IIPUYNH;

() yCTaHOBJIEHHE Pa3IUYUN THAPO-, TUPO-U AIEKTPOMETAIUTYPTUU UHILTIOCTPUPOBAHHUE STUX
pa3In4Mii IprMepaMu MPOMBIIUIEHHBIX CITIOCOOOB MOIy4YEHUs] METAIJIOB;

) ymenue aBaTh oO1IyI0 XapakTepucTHKy nemenTtoB I, II, VIIA rpynm, a Takxke Bojopoaa,
KHCIIOpO/Ia, a30Ta, cepsbl, hocdopa, yriepoaa, KpeMHUsI 1 00pa30BaHHBIX MU IPOCTHIX BEILECTB
U BaXXHEWIINX COEIMHEHUH (CTpOeHUE, HaX0XK/IEHUE B PUPOJIE, MOJIydeHNEe, PU3NYECKUE U
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE);

() yMeHHEe ONUCHIBATH KOPPO3UIO METAJJIOB M CIIOCOOBI 3aIIUTHI OT HEE;

() ymeHHe IPOU3BOAUTH XMMHUECKHE PACYETHI C UCIIOIB30BAaHUEM MOHATHI «MaccoBast J10JIs
BEIIECTBA B CMECU», «KOJIMYECTBO BELIECTBAY, «MOJISIPHBIN 00bEM» 110 popMyiaM U
YPaBHEHUSM PEAKIUI;

() omnucaHue CBOWCTB U MPAKTUYECKOTO 3HAUECHUS N3YYEHHBIX OPraHNYECKHUX BEIIECTB;

() BbINONIHEHNE 0003HAUEHHBIX B IPOrpaMMe SKCIIEPUMEHTOB, PacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB 10 COOTBETCTBYIOIIUM MTPU3HAKAM;

@ colbnronenue npasuil 0e30nMacHoi paboThl B XUMUYECKOM KabuHeTe (J1abopaTtopun).

Copepxanue yueOHoro npeamera (68u)

Tema |. Ctpoenue Bemectna (134.)

ATOM — cioxHast yactuia. COCTOSTHUE 3JIEKTPOHOB B aTOME. PazButue
MPEJCTABICHUN O CTPOCHUHU aToMa. Mojienu CTpoeHus atoMa. Aapo U 3JeKTpOHHAs
00o0J104Ka. DJIeMEHTapHbIE YaCTUIII: TPOTOHBI, HEUTPOHBI, SJIEKTPOHBI.



N30TOnBI. DNIeKTpOHHAsI000104Ka aTOMa. DJIEKTPOHHBIN CIIOH (3HEPreTHUECKUI YPOBEHbD)
Opb6urais, 351eKTpoHHbIe 00s1aka. OCOOEHHOCTH CTPOEHHE IEKTPOHHBIX 000JI0UEK
aToMoB. Ilopsa0K 3an0IHEHMS 2JIEKTPOHAMU YHEPIETUUYECKUX YPOBHEN U MOyPOBHEM.
ONEeKTPOHHbIE KOHPUTypallMi aTOMOB XMMHYECKHX 3JIEMEHTOB.

[lepuonnueckuii 3akoH u crpoenue aroma. buorpadpus .M.

MenpeneeBa. Otkpritre [lepuoauueckoro 3akoHa u co3nanue [lepuoguueckoi CuCTEMBI.
Ilepnonnueckuil 3akoH U nepuoaundeckas cucrema /I.11. Menneneesa B cBeTe y4eHHUs O CT
poeHnN aTtoMa. 3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB aTOMOB B IIEPUOJIaX U IPYyNIIAxX
(TTmaBHBIX

noarpymnmax). 3uadenue [lepuoandeckoro 3akona u [lepuoanueckoii cucremsr J1. 1.
Menneneesa.

Xumuueckas cBs3b. biaroposisele ra3sl, 0COOEHHOCTH CTPOEHUS UX aTOMOB.
[Tpoueccrl BocCTaHOBIEHUS U OKHciIeHUs. KaTroHbl 1 aHnoHbI. MIoHHas XuMHUYecKas CBS3
b. CxeMbl 00pa30BaHus BELIECTB C MOHHON XUMUYECKOH cBsA3b10. Kpucranmnueckue
pemerku. MoHHbIE KpUucTaUIMUECKUE peweTku. [IpuMepsl BenecTs ¢ HOHHBIMU
KPUCTAJNINYECKUMU pelIeTKaMH U uX cBoiicTBa. Kitlaccudukanys HOHOB: 110 COCTaBY
(IpoCThIE U CIOXKHBIE), 110 3HAKY 3apsiia (KATUOHBI M AHUOHBI).

KoBanenTHas xummudeckas
cBs3b. KoBanenTHast xumuueckasi cBsi3b. Cxembl 00pa30BaHMsI KOBAJIEHTHOW XMMHUECKO
1 CBSA3U. DIEKTPOOTPULIATENIBHOCTD. [loMsipHas n HEMosApHAas KOBAJICHTHBIE CBSI3H.
Munons. [TonsprocTs Monekyil. MexaHu3Mbl
00pa30BaHUs KOBAJICHTHOW XMMUYECKOH CBsI3U. MOJIEKy IsIpHbIE U aTOMHBIE KPUCTAJLIINYE
ckue peweTku. [Ipumepsl BEEeCTB ¢ MONIEKYISPHBIMUA U aTOMHBIMH KPUCTANINYECKUMU P
elIeTKaMH U UX CBOWCTBA.

Mertannnueckast xumudeckasi cBsizb. OCOOEHHOCTH CTPOEHHUS! aTOMOB METAJLI0B. M
eTaJulndyecKas KpUCTaNIn4yecKas pelieTka, Gpu3n4eckrue CBONCTBA METaLIOB:
IJIACTUYHOCTB, DJIEKTPO-

U TETJIONPOBOJIHOCTh, METAJUITMUECKUH Oneck. MeTtannnueckue crjiaBbl (OpoH3a, YyT'yH,
CTallb, AIOPATIOMUHUI).

Bonoponnas cBs3p. MexanuszM o0pa3oBaHMs BOAOPOIHOM CBS3H.
BuyTtpumonexynsipHas 1 MEXMOJIEKYIsIpHask BOAOPOHAs CBs3b. BogopoaHas cBs3b B 6en
KaX U HYKJIEHHOBBIX KHCIIOTaX.

[Tonumeps! oprannueckue u Heoprannyeckue. [loaumepsl. ITnactmaccel. Knaccug
UKaIUs TOJIMMEPOB 110 MPOUCXOXKIEHHUIO (OMOMOIMMEPBI, HICKYCCTBEHHBIE U CHHTETHUYECK
ye MOJUMEPHI) U IO OTHOLIEHUIO K HarpeBaHUIO (TEPMOIUIACThI U TepMOpeakToracTsl). I1
puMepsl miactMacc. Bonokna. [IpuposHblie BosokHa (»KHUBOTHBIE, PACTUTEIbHbIE U MUHED
aJbHbIE), XUMUYECKHE BOJIOKHA (MCKYCCTBEHHbIE 1 CUHTeTHYeckue). Heopranuueckue mosn
UMEDBI.

ArperaTHble COCTOSIHUSI BEIMIECTB (Ta3000pa3HoOe, KUIKOE U TBEPI0E). 3aKOH
ABorazapo. MossipHblit 00beM ra3oB. Bo3ayx u npupoaHsblii ras —

MPUPOJIHEIE Ta3000pa3Hbie cmecu. Bogopoa. Kucnopon u 030H. Kucnorasie goxau. [1ap
HUKOBBIN 3(pPeKT. Yriekucmnslit ra3. AMMHAK. DTHIIEH.

Kunkue BemectBa. Boaa, ee Ononorudeckas posib. KpyroBopot BoJibl B IpHpoOIE.
[TpuMeHeHne BOJIbI B IPOMBIIIJICHHOCTH, CEITLCKOM X03SHCTBE U OBITY. JKECTKOCTb BOJIBI.
BpeMenHas 1 moCTOsSTHHAS )KECTKOCTh BOJIBI M CIIOCOOBI €¢ ycTpaneHus. Kucneie comn. Mu
HepasbHble BOABI. JKHIKHE KPUCTAILIBI, X UCIIOJIb30BaHUE.

Teepapie BemecTBa. Kpucrammmaeckue u amopdusie Bemectsa. [I[pumenenne
aMOP(HBIXBEILIECTB.

Hucnepcusie cucteMsl. JlucnepcuonHas cpefa u aucnepcHas ¢asza. Kimaccudukanm
S JUCIICPCHBIX CUCTEM I10
arperatHomycocTosHuio. Knaccudukanus qucnepcHbIX CUCTEM 10 pa3Mepy dacTull (asbl.
Omynbenu. CycnieH3uu. A3po30.



CocraB BemiecTBa. 3aKOH IMOCTOSTHCTBA COCTaBa BemiecTa. MHpopMaiusi, KoTopyro
MO>KHO TTOJTYYUTh U3 MOJIEKYJSIpHOU (hopmyiibl (popMynbHOM enuHUIIB). CMECH.
MaccoBas 1 00beMHast 0151 KOMIOHEHTa cMecu. MaccoBast 7105151 paCTBOPEHHOTO
BeniecTBa. MaccoBast
noJist mpuMeceid. MaccoBast 101 MPOAYKTa peakiuu. MoJsipHast KOHIIEHTPaIIUs.

JdemMoHCTpaumu.

Paznuunbie hopMbl eprOANYECKON CHCTEMBbl XUMUYecKux snementoB [[. M. Menneneesa. - --
Mopenp KpUCTAIUIMYECKOM PEIETKH XJI0pUAa HATPHUS.

OO6pa3ibl MUHEPAJIOB ¢ MOHHOM KPUCTAJIMYECKON PEIIeTKON: KaJIbIIUTA, TAJIUTA.

Monenu KpUcTaNIMYeCKUX PEIIETOK «CyXOro JbAay» (WU Uoja), aamasa, rpaduta (MiIu KBapia).
Mogenps mosnekyisl JTHK.

OOpa3upl HeopraHMYeCcKHX IOJIMMEpPOB (cepa IJIacTUYECKas, KBapl, OKCHUJI aJIOMUHUS,
MIPUPOHBIC ATTFOMOCHUIIUKATHI).

Monenb MOISIpHOTO 00bEeMa ra3oB.

Tpu arperatHbIX COCTOSIHUSI BOJIBI.

OO0pa3sipl HaKUNU B YallHUKE U TPyOax [EeHTPaIbHOTO OTOIUICHHUS.

JecTKkocTh BOJBI M CITOCOOBI €€ YCTPaHCHHS.

[Tpubopsl HA KUAKUX KPUCTAIIAX.

-O0pa3iisl pa3INYHbIX JAUCIICPCHBIX CHCTEM: IMYJILCUH, CYCIICH3UH, adp0O30JIeid, Teliei 1 30JeH.
Koarymsmus. Cunepesuc. Ipdext Tungans.

JlaGopaTopHble ONBITHI.

1. Onpenenenue Tuna KPUCTALTNYECKON PEIIETKH BEIIECTBA U OMKMCAHUE €T0 CBOMCTB.
2. cnbITaHne BOJbl Ha dKECTKOCTb. Y CTPaHEHHUE KECTKOCTH BOJbI.

3. O3HaKOMJIEHHE C MUHEPaJIbHBIMU BOJAAMH.

4. O3HaKOMJIEHHE C IUCIIEPCHBIMU CHCTEMaMHU.

Tema |l. Xumuyeckue peakuuu (94.)

XUMHYECKUE PEeaAKIUHU, WIH XUMHUeCKHe siBieHus1. Kinaccudukanus XuMuaeckux p
eakuui. Peakiiuu coeqHeHMs, pa3ioKeHHs, 3aMeIleHUs] 1 OOMEHa, YCIOBUS HX
MpOTEKaHUs. JK30 U SHAOTEPMUUYECKUE PEeaKINH. TernoBoil 3pPeKT XUMUIECKON peakiu
u. TepMoxuMHuecKoe ypaBHEHUE. | OMOT€HHbBIE U TE€TEPOTCHHbBIE PEAKIIUH.

CkopocTh XUMHUECKOH peakiini. PakTophl, BIUSIOLUINE HA CKOPOCTh XMMHUYECKOM
peaxuuu. [Ipasuiio Bant-
lodda. Depmentsr. Uarudburopsr. OOpaTUMOCTh XUMHUECKOM peakiuu. HeoOpaTumeie u
obOpatumble peaknn. Xumudeckoe pasHoBecue. [Ipunmum Jle [llatense. YcnoBus
CMEIIIEHNS PaBHOBECHSI B pEaKIIMU CUHTE3a aMMHaKa. BeIOOp ONTUMAaNbHBIX YCIOBUH.

Ponb BOJBI B XMMHUECKUX peakiusax. PacTBopeHne kak GU3NKO-XUMHUECKUN
nporiecc. DIEeKTPOIUThL. CTETIEHb MIEKTPOTUTHIECKON nucconnanun. CHibHBIC U c1adbie
ANEeKTPONUThI. KUCIOTHI, OCHOBaHHUS U COJIM B CBETE AJIEKTPOJIUTUUYECKON Jucconuanuu. B
omopoaHbIi okaszarensb (PH) pactBopa. Peakiuu rugparanun. ['uaponn3 B OpraHudecKoi

Y HEOPTaHWYECKON XUMUHU.

OKHCANTENPHOBOCCTAHOBUTENbHBIE peakiiuu. CTeneHb okuciaeHuss OKUCiIuTenb u
BOCCTaHOBHUTEIIb, OKUCIICHHUE U BOCCTAHOBIIEHHE. DJIEKTPOHHBIN OanaHc. DIeKTponu3.Jie
KTPOJIM3 pacIllaBa M pacTBopa xyopuaa Hatpus. [lonydenne amomunus. [Ipumenenne sne
KTPOJIM3a B TPOMBIIIUIEHHOCTH.

Ilpakmuueckasa paboma Ne 1. Pewienue 5KkcnepumMeHmanvHulx 3a0ay no meme «Xumuueckue
peaxyuuy.

JdemMoHcTpaumu.

[IpeBpaienue kpacHOTo pocdopa B GENbIi.



3aBUCHMOCTh CKOPOCTH PEAKIMH OT MPHUPOAbl BEHIECTB HA MPUMEPE B3aUMOJCUCTBUS
PacTBOPOB Pa3JIMYHBIX KUCIOT OJAMHAKOBON KOHLIEHTPALMU C OJIMHAKOBBIMY I'PAaHYJIAMH [IUHKA U
B3aUMOJICHCTBUS OJJMHAKOBBIX KYCOUYKOB Pa3HbIX METAJUIOB (MarHusi, IIMHKA, JKeJie3a) C COJITHOU
KHUCJIOTOM.
B3aumoselicTBue pacTBOPOB CEPHOUM KHCIOTHI ¢ PACTBOPAMU THOCYJb(paTa HATPUS PA3IUIHOU
KOHLIEHTpAllUU U TEMIIEPATYPHL.
Mojienp KUITAIEro Ciosl.
Pasznoxxenne mnepokcuia BOJOpOJa C IMOMOIIBIO Karanu3aropa (okcuga mapranuna (IV)) u
KaTaja3bl CHIPOTO MsICa U CHIPOTO KapTOQes.
[Ipumepsl HeoOpaTHMBIX peakuui, HAyIIUX ¢ oOpa3oBaHMEM OCajKa, Ta3a WM BOJBL.
BzaumopeiicTBue IMTUS U HATPUSL C BOAOM.
[Tomyuenue oxcuaa ¢ochopa (V) u pacTBOpeHHE €ro B BOJE; HCHBITAHUE MOJYYEHHOTO
pacTBopa JaKMyCOM.
O0pa3sipl KPUCTAJUIOTHIPATOB.
HcnbiTanue pacTBOPOB 3JEKTPOJUTOB M HEIEKTPOJIMTOB HA MPEIMET JAUCCOLMALIMH.
3aBUCHUMOCTh CTEIMEHU AIEKTPOJUTUYECKON AMCCOIMAIMHM YKCYCHOM KHCIOTHI OT pa30aBiIeHUS
pactBopa.
['unponu3 xapOuaa kameius. ['uaponus kapOOHATOB MIETOYHBIX METAJUIOB M HUTPATOB IIMHKA
nnu ceunua (I1).
[Tonyuenue MbLia.
[Ipocrelinine OKUCIUTEIPHO-BOCCTAHOBUTENIBHBIE PEAKIIMU: B3aUMOJEHCTBUE IMHKA C COJISTHOM
KHCITIOTOM U Kene3a ¢ pacTtBopoM cynbdara meau (II).
Mopens 3nekTpoausepa.
Mopenb 37eKTpOJIM3HOM BaHHBI J1s1 IOJYUYE€HHUS ATTFOMUHUSL.

JlabopaTopHbIie ONBITHI.

5. Peakius 3aMeIEeHUS] MEU KEIE30M B pACTBOPE METHOT'O KyIopoca.

6. Peakuuu, naymue ¢ o0pa3oBaHHEM OCaJlKa, Ta3a U BOJIBI.

7. IlomydyeHne KUCIOpOAA PasiloKEHHEM IEPOKCHAA BOAOPOAA C NMOMOINBIK OKCHAA MapraHia
(IV) u karana3sbl ceporo kaptoderns.

8. Ilomyuenune Boopoia B3aUMOJAEHCTBUEM KUCIIOTHI C IIMHKOM.

9. PaznuuHble ciyyau THIPOJIA3a COJIEH.

Tema l1l. BemecTBa u ux cBoiicTBa (94.)

Meramnbsl. XMMHYECKHE CBOMCTBA METAILIOB: B3aMMOJICHCTBHE C HEMETAIIaMH,
BOJIOM, paCTBOPAMH KUCJIOT U COJIEH, METAJTIOTEPMHUSL. DIEKTPOXUMUUYECKUM psAJT HATIPSIKE
Hul MeTaiuioB. O6mue crocoob! noayyeHus: MmetayuioB. Koppo3us metannos. XuMuyecka
S ¥ DIIEKTpoXuMHUdeckast Koppos3usi. CriocoObl 3aIUTHI OT KOPPO3HH.

Hemeramnpl. OKUCIUTENTBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA THIUYHBIX HEMETAJIOB.
Bonopoanbie coequHeHNs HEMETAJUIOB.

Kucnotel. Knaccudukanus u xumudeckue cBoicTBa KUCIOT. OCOOCHHOCTH B3auM
OJIEHCTBUS KOHIIEHTPHUPOBAHHOMN CEpHOM KUCIOTHI M a30THON KUCIOTHI TF000N KOHIIEHTpA
1y ¢ MetayuiamMu. KadecTBeHHBIE peakiiiy Ha aHUOHBI KUCJIOT.

OcnoBanus. Knaccudukarus ocHOBaHHIH. XUMHUYECKIE CBONCTBA OCHOBAHHIA.

Comu. Knaccuduxkanus coneil u BaxHelmme npeactaButenu. KauyecTBeHHbIS
peakli HAKaTUOHBI.

['eHeTnyeckas CBI3b MEXK/y KacCaMy HEOPraHUYECKHUX U OPTaHUYECKHUX BELIECTB.
['eneTnueckue psiibl METANIOB U HEMETAIOB. [ 'eHeTHYeCKue psiibl OPraHUYECKUX COeIU
HEHHUI.
Ilpakmuueckan pavoma No2. Pewienue sxcnepumenmanbHulx 3a0a4 no meme « Bewecmea u ux
ceolcmean.



JdemMoHCcTpaumu.

Konneknust 06pasioB METaIIOB.

B3anMoselicTBue HATpUs U CypbMBI C XJIOPOM, JKEJI€3a C CEPOH.

["'opeHne Maruust ¥ aTrOMUHUS B KUCJIOPOJE.

B3anmoneiicTBre 111€7109HO3EMENBHBIX METAIJIOB € BOJOH.

B3anmopencTBrue HaTpus € 3TAHOJIOM, LIUHKA ¢ YKCYCHOM KUCJIOTOM.

AJIIOMUHOTEpMHUS.

B3anmopencTere Meu ¢ KOHIEHTPUPOBAHHOM a30THOM KMCIIOTOM.

Pe3ynbpTaThl KOPpPO3UM METANIJIOB B 3aBUCMMOCTH OT YCJIOBUH €€ MIPOTEKaHMSL.

Komneknust 06pasioB HEMETAIUIOB.

B3anmoseiicTBue XJ10pHOH BOJBI C pacTBOPOM Opomuia (MOANIA) KaIHs.

Konnekuust npupoaHbIX OpraHUu4eCKUX KUCIOT.

Pa36aBiieHue KOHIIECHTPUPOBAHHOW CEPHON KUCIIOTHI.

B3anmoneicTBre KOHLIEHTPUPOBAHHOM CEPHOM KHUCJIOTBI C CAXapoM, LEJUIFOJIO030M U MEIBIO.
OO0pa31pl IPUPOAHBIX MHHEPAJIOB, COAEPXKALIMX XJOPHJ HAaTpus, KapOoHaT kaiblus, (ocdar
KajnpLus ¥ ruapokcokapoonar meau (II).

OOpa3ipl NUILEBBIX MPOIYKTOB, COACPXKALIMX THUAPOKApOOHATHl HATPUsl M aMMOHUS, MX
CIIOCOOHOCTH K PA3JI0KEHUIO ITPU HArPEBaHUH.

["amenue coapl ykcycom. KauecTBeHHbIE peakIui Ha KATUOHBI M AaHUOHBI.

JlaGopaTopHbIe ONBITHI.

10. McnibiTanue pacTBOPOB KUCIIOT, OCHOBaHUM U CoJiell HHAUKAaTOpaMu. |

11. B3anmopnelicTBrE COISHOM KUCIIOTBI M PACTBOPA YKCYCHOM KMCIIOTBI C METAJUIAMHU.

12. BzaumoieiicTBHE COJITHON KUCIIOTHI U PACTBOPA YKCYCHOM KUCIOTHI ¢ OCHOBAHHUSIMH.

13. B3anMopelicTBHE COITHOM KUCIIOTBI M pacTBOPA YKCYCHOM KUCIIOTBI C COJISIMHU.

14. [lonyueHue u cBOWCTBAa HEPACTBOPUMBIX OCHOBAHHIA.

15. I'maponn3 XIOpUIOB U alleTaTOB IIEN0YHBIX METAJLIOB. |

16. O3HakomIIeHHE C KOJUIEKIIUSIMU: a) METaIoB; 0) HEMETAJNIOB; B) KHUCIOT; I') OCHOBAaHUM; 1)
MHUHEpaJIOB U OMOJIOTHYECKUX MAaTEPUAIOB, COAEPKALIMX HEKOTOPBIE COJIH.

Tema IV. Xumusi 1 coBpeMeHHOe 0011ecTBO - 34.

IIpoussoocmeo ammuara u Memanoad.

ITonsATHE O XNMHYECKOW TEXHOJIOTHH. XUMUYECKUE PEAKIUU B IPOU3BOJCTBE aMMHUAKa U
MmetaHosa. O61mas kinaccupuKauoHHas XapaKTepUCTHKA peaKkIiii CHHTe3a B IPOU3BOJICTBE
3TUX NPOAYKTOB. Hay4yHble MPUHINIIBL, JIEKAMEB OCHOBE MIPOMU3BOACTBA AMMHUAKA U METAHOJA.
CpaBHeHuE 3THX IPOU3BOJICTB.

XuMuueckas epamomHoCmb KaK KOMIOHEHm 00ujeti KyIbmypul Yel06eKd.

MapkupoBKa yIIaKOBOUHBIX MaTE€PUAIIOB, JIEKTPOHUKH U OBITOBON TEXHUKH, IKOJIOTUYHOTO
TOBapa, MPOAYKTOB MMUTaHUS, ITUKETOK IO YXO/1y3a OJICKI0M.

JleMOHCTpaI M.

Mopnenb NpOMBIIIIIEHHON YCTaHOBKH IOJTYyYEHUs CEPHOM KHUCIIOTBHI.

Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.

BuneodparmenTs! u cnaiiibl 0 CTENEHH SKOJIOTMYECKON YHCTOTHI TOBapa.

JlabopaTopHbIie ONBITHI.

17.13yuenne MapKUpOBOK Pa3IMYHBIX BUJIOB IPOMBIIUICHHBIX U MIPOJOBOJIBCTBEHHBIX TOBAPOB.



TeMmarnueckoe MIaHupOBAHUE

Ne Konnyectso
HaumenoBanue TeMsl 4acoB,
OTBOJIUMBIX
Ha OCBOEHHE
TEMBI
Tema 1. Ctpoenue Bemniectsa (3 14ac)
1 BBOHBIN HHCTPYKTaX 110 TEXHUKE OE30MIACHOCTH. 1
CtpoeHue aToMa. ATOM — CJIO’KHAs! 4acTUIA
2 CocTtosiHHE AJIEKTPOHOB B aTOME. DIEKTPOHHASA KOH(PHUTypalus aTOMOB 1
XUMHUYECKHUX 3JIEMEHTOB
3 BasneHTHbIC BO3MOKHOCTH aTOMOB XMMHYECKHX HJIEMEHTOB 1
4 [leproanueckuii 3aK0H U IEPUOANYECKAs CUCTEMA XUMUYECKUX FJIEMEHTOB 2
J.N.MenneneeBa u CTpOEHUE aTOMa
[Ipennocelaku OTKpBITHS eproandeckoro 3akoHa. Otkpeitue J[.J1.MenneneeBbM
Ilepnonnueckoro 3akona JI.M1.Menneneesa
5) [Tepuonnyueckuii 3aKOH U CTPOECHHUE aTOMa 1
6 Ileproanueckas cucteMa XUMUYECKUX 2JIEMEHTOB U CTPOCHHE aTOMa 1
7 3nayenue lepuogmueckoro 3akona u [lepnoandeckoil CHCTEMbI XUMHYECKIX 1
anemenToB [[.M1.Menaeneera
8-9 | Monnas cBsa3b. loHHas KpHCTAIITMUECKas pelIeTKa 2
10- | KoBaneHTHas XMMHUYECKas CBA3b. ATOMHAs U MOJICKYJISIpHAs KPUCTAILITHYECKHE 2
11 | pemerku.
12 | I'uGpunuzanus opOuTaneit 1 reoMeTpusi MOJIEKYI 1
13- | 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. PacueTsl, CBI3aHHBIE C TIOHSATHEM 2
14 | «maccoBast 107151 3JIEMEHTa B BEIIECTBE)
15 | Meramunyeckas cBs3b. MeTalinueckasi KpUCTAIIMUECKas pelieTKa 1
16- | BomopoaHas cBs3b 2
17 | EauHas npupoaa XMMHUYECKUX CBsI3ei
18- | INommmeps! opraHUYECKHEe M HEOPTaHUIECKHE 2
19
20- | 'a3zoo0pa3Hoe cocTostHue BemiecTa. [IpupoaHbIe ra3000pa3HbIe CMECH: BO3AYX | 2
21 | npupoHBIH a3
25- | XKunakoe cocrosiaue Bemectsa. Boma. XXuakue kpucramisl. MaccoBast 10JIs 2
26 | paCTBOPEHHOIO BEIleCTBa
27 | Trepmoe coctosiHMe BemnecTBa. AMopdHbIe BemecTBa. COCTaB BEIIeCTBA U 1
CcMeceH.
28 | JlucriepcHbIC CHCTEMBI 1
29 | O6o0uieHne U cucTeMaTH3alys 3HaHUH 1Mo TeMe «CTpOoeHHe BEIeCTBaY 1
30 | KonrponbHas pabota Ne 1 mo Teme «CTpoeHHe BEIIECTBAY 1
31 | AHanu3 KOHTPONBHOH paboThl Nel 1
Tewma 2. Xumnueckue peakiuu (17 gacoB)
32- | Kimaccudukarysi XMMHYECKIX peaKInii B HEOPraHUIECKOH W OPTaHUIeCKOM 2
33 | xumun
34 | CxopocTh XUMHYECKOW PEaKINN 1
35- | OOpaTuMOCTh XUMUYECKUX PEAKIHA. XHMUYECKOE paBHOBECHE 2
36
37 | Posib BOJIBI B XUMHYECKUX PEAKITUSIX 1
38- | DnekTponuTHYeCKast TUCCOLUAIUS 2
39
40- | I'maponun3 opraHMYecKuX U HEOPraHUYECKUX COEIUHEHHUH 2




41

42- | OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN 1
43

44- | DnekTponus 1
45

46 | O6o0uIeHNE U cUCTeMAaTH3alMsl 3HAHUH 110 TeMe « XUMHYECKUE PEaKIii 2
47 | KontposbHas pabota No2 mo teme: « XUMHUECKHE PEaKITUN)» 1
48 | Ananu3 KOHTPOJIBbHOM paboThl Ne2 1

Tema 3. Ctpoenue BemectBa (18yacos)

49 | Knaccudukanusi HEOPraHMIEeCKUX COSAUHEHUIN 1
50 | Knaccuduxanust opraHn4ecKux coeIMHeHUN 1
51- | Meramisl 2
52

53 | Koppo3sus meTaiioB 1
54- | Hemetaisl 2
55

56- | KucnoTsl HeOpraHUYeCKHe U OPraHUYECKHe 2
57

58- | OcHOBaHUS HEOPTaHUYECKUE U OPTaHUYECKHE 2
59

60- | Comu 2
61

62 | 'eHeTnyeckas CBs3b MEX/y KjlacCaMU HEOPTaHUYECKUX M OPTraHUYECKUX 1

COEIMHEHU I
63 | IIpakTnueckas pabota Ne2 «lneHTH(UKaLNI HEOPTaHWYECKUX BEIIECTBY 1
64 | OGoOuIeHne U cucTeMaTH3aIMs 3HAHUH 110 TeMe. 1
65 | KonTtposbHas pabota Ne 3 o reme 3 «BemecTBa 1 ux cBOMcTBay 1
66 | AHaiu3 KOHTPOJbHOM paboThl Ne3 1
Tema 4 :«XuMHUS 1 )KU3HB)» 2 Haca

67 | 1. Xumus 1 noBcegHEBHAS KU3HE YEJIOBEKA 1
68 | 2.XuMus 1 MPOU3BOACTBO 1




		2023-10-20T16:07:21+0400
	Родионова Любовь Ивановна




