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1 MACIIOPT PABOYEH IMPOI'PAMMBI YYEBHOM TUCIUATIIAHBI

1.1 OOmas xapakTepucTuka y4eOHON AUCIHUTIIHHBI

Pabouas mporpamma yaeOHo mucnumuinabl b1, 08 Xumus siBiisieTcst 4acThiI0 OCHOBHOM
npodeccruoHanbHOM 00pa3oBaTeNbHOW MpPOrpaMMoll B COOTBeTCTBUM ¢ DenepanbHbIM
TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM CPeIHEro (IOJHOT0) 00mero oopa3oBaHus U
DdenepallbHBIM rOCYIapCTBEHHBIM 00pa3oBaTeIHLHBIM CTaH/IaPTOM CpeaHero
npodeccuonanbHoro obpazoBanus (manee DPI'OC CIIO) gna cnemuansHoctd  09.02.02
KommnerotrepHblie cetn

Conepxxanue mnporpammbl bJl. 08 Xwumus HampaBieHO Ha JOCTH)KCHHE CIIEIYIOIIMX
yerneti: - (opmupoBaHue y 0oOydaronmxcsi yMEHUs OLEHHUBATh 3HAUUMOCTh XUMHYECKOTO
3HAHMS IS KXKIOTO YeJIOBEKa;

dopMupoBaHue y oOydarolMXcsl I[E€IOCTHOTO MPEACTaBICHUS O MUPE U POJIM XUMUU B
CO3/IaHUM COBPEMEHHOI €CTeCTBEHHOHAYYHOH KapTHUHBI MHUPA; YMEHUS OOBSICHSTh OOBEKTHl U
MIPOLIECChl  OKPYXKAIOWEH  JEHCTBUTEIBHOCTH: INPUPOJHOM, COLMAIBHOMW, KyIbTYPHOH,
TEXHUYECKOH Cpebl, MCIIOIB3YS IS 3TOTO XUMHUUYCCKIE 3HAHMUS;

pa3BUTHE y 00YyJaAIONMXCSl YMEHUH pa3nudarh GakThl U OIEHKU, CPAaBHUBATH OLICHOYHBIC
BBIBO/IbI, BUJIETh UX CBSI3b C KDUTEPHSMH OLICHOK U CBSI3b KPUTEPUEB C OMPECIICHHON CUCTEMOM
[EHHOCTEeH, PopMyIHpoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

npuolOpeTeHre OOYyJaIOIMMHUCS OIMBITa Pa3HOOOPA3HOW NEATENbHOCTH, TMO3HAHUS U
CaMOITO3HAHHUS; KIIOYCBBIX HABBIKOB, WMCIOIMX YHHBEPCATHHOE 3HAUCHUE JUIS Pa3IMYHBIX
BHUJIOB JCATEIbHOCTH (HABBIKOB pELICHUS MPOOJeM, MPUHATHUS PEIIeHH, MOHUCKa, aHalIu3a U
00paboTku WHPOpPMAITUN, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHU M, COTPYIHUUYECTBA,
0e301acHOro 0OpaIieHus ¢ BEIIECTBaMH B TOBCEAHEBHOM KHU3HN).

1.2 MecTo IMCHUILIMHBI B CTPYKTYPe MPOrpaMMbl MOATOTOBKH CIEUAINCTOB
Cpe/IHero 3BeHa

YueOHas oOmeoOpa3oBarenpHas gucnuianHa bJ[. 08 Xumwus oTtHOcuTcs k 0a3oBOMY
UKy OCHOBHOU MpodecCHOHAIBHON 00pa30BaTeIbHOM MTPOrPaMMEL.

1.3 Tpe6oBaHusl K pe3yJibTaTaM OCBOEHHS Y4eOHO JUCHUNIUHBI

OcBoeHue coaep)aHusi y4eOHOM MUCHUIUIMHBI XUMHs O00ECIEeYMBaET JOCTHIKEHHE
CTYIEHTAMH CIEAYIOIMX PEe3ylNbTaTOB:

JUYHOCMHBIX .

- YyBCTBO TOPJOCTH M YBKCHHS K UCTOPUHM H JIOCTHIKCHHSIM OTCUSCTBEHHOW HAYKH;
rpaMOTHOE TMOBEJICHUE B MPOPECCHOHATBHON MESITeIbHOCTH U OBITY Npu oOpalleHuHu ¢
npudopamMu U yCTpOHCTBaMH;

- TOTOBHOCTh K MPOJIOJDKEHUIO 00pa30BaHMs M TTOBBINICHUS KBATH(UKAIIUU B U30paHHON
npodeccuoHanbHOU JESITeIbHOCTH U OOBEKTHBHOE OCO3HAHHE POJU eCTECTBEHHOHAYYHBIX
KOMIICTCHIIMI B TOM;

- yYMEHHE HCIOJIb30BaTh JOCTHKEHHS COBPEMEHHON HAayKd W €CTECTBEHHOHAYYHBIX
TEXHOJIOTUH JJIsi TOBBIMIEHUS] COOCTBEHHOTO MHTEIJICKTYalbHOTO Pa3BUTHS B BBIOpaHHOMN
npodeCcCuOHaTBLHON JeSITEbHOCTH

- YMEHHE CaMOCTOSIT€JIbHO J0OBIBaTh HOBBIE Ui ce0si €CTECTBEHHOHAy4YHbIE 3HAHUS,
UCIIOJIB3YA JJIs1 TOTO AOCTYITHBIE HCTOYHUKHN MH(QOpMaLnu;

- YMCHHE BBICTPAMBATh KOHCTPYKTHBHBIC B3aHMOOTHOIICHHS B KOMAaHJIE 10 PEIICHHIO
obnmx 3amay;

- YMEHHE YIPaBIATh CBOCH IMO3HABATENBHOU AEATEIBHOCTBIO, MPOBOAUTH CAMOOIICHKY
YPOBHSI COOCTBEHHOTO MHTEIJIEKTYAJIbHOTO Pa3BUTHS;

MemanpeomemHuulx .

- WCHOJL30BAHUE PA3IUYHBIX BHUJOB IMO3HABATEIBHOW JEATETBHOCTU JUISI PEIICHUS
€CTECTBCHHOHAYYHBIX 3a/1a4, MPUMEHEHHWE OCHOBHBIX METOJOB TIO3HAHUA (HAOMIOACHUS,



OMMCAaHUsA, HU3MEPEHHS, SKCIEPUMEHTAa) Uil H3Y4EHHUs pa3IMYHBbIX CTOPOH OKpYXKarollei
NeWCTBUTEIBHOCTH;

- HCIOJIb30BaHUE OCHOBHBIX HWHTEIJICKTYaJIbHBIX OIEpalii: TMOCTAHOBKU 33JayH,
GopMyTMpOBaHUS THUIOTE3, aHaJIM3a W CHHTE3a, CpaBHEHHSs, OOOOINCHMS, CHCTEMAaTHU3aIluH,
BBISIBJICHUS] TIPUUYMHHO-CIIEJICTBEHHBIX CBs3ed, MOMCKa aHaJOroB, (OPMYIMPOBAHUS BBHIBOJOB
JUISL M3y9eHUs] PA3IMYHBIX CTOPOH M3y4aeMbIX OOBEKTOB, SIBJICHUH M MPOIECCOB, C KOTOPHIMHU
BO3HHUKAET HEOOXOMMOCTh CTAJIKUBAThCs B MpodecCHoHAIBHOM cdepe;

- yYMEHHE TeHEepUpOBaTb HJEH M ONpPENeNATh CPEACTBA, HEOOXOAMMBIC JUIS HUX
peanuzanuu;

- YMEHHE HCIIOJb30BaTh Pa3IMYHbIE UCTOYHUKU JUIS MOTY4EHUS €CTECTBEHHOHAYYHOMH
uH(opMaIuu, OLEeHUBATh €€ JOCTOBEPHOCTH;

- YMEHUE aHATM3UPOBATH U MPEJICTABIATH HHPOPMALIUIO B PA3INYHBIX BUJIAX;

- yMeHHue MYOJIMYHO MPEICTABIATH PE3YJIbTaTbl COOCTBEHHOIO MCCIEIOBAHMS, BECTH
JMCKYCCHH, JIOCTYITHO W TapMOHHUYHO COYeTas CcoJepKaHue H (OpPMBI MPEICTaBIIEMON
uHopMaIuu;

NPeoOMemHubIX

- CcOpMHPOBAHHOCTh TPEACTABICHUNH O POTU U MecTe OMOJIOTHH B COBPEMEHHOI
HAyJYHOW KapTHHE MHpa; TMOHMMAaHHWE CYIMHOCTH HAOJIOJaeMbIX B TIPUPOJE SIBICHUU, POIU
€CTECTBEHHOHAYYHBIX JUCHUIUIMH B  (OPMHUPOBAHUM  Kpyrozopa U  (yHKIHMOHAIBHON
TPaMOTHOCTH YeJIOBEKa JJIsl PEIICHHUS TPAKTUUYECKUX 3a71ad;

- BJIaJICHUE OCHOBOIIOJIAralOMMU OHOJOTHYECKUMHU MOHSATHSMH, 3aKOHOMEPHOCTSMHU,
3aKOHaMH ¥ TEOPHSIMU; YBEPEHHOE HCIOJB30BAHHE €CTECTBEHHOHAYYHOH TEpMHUHOJIOTHH U
CHUMBOJTUKH;

- BIAQJICHHE OCHOBHBIMH METOJIaMU HAy4HOTO MO3HAHHUsS, HCIOJIb3yeMbIMH B HayKe:
HaOJI0ICHUEM, OITMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

- yMeHUsl oOpaOaThIBaTh pe3yJbTaTbl M3MEPEHUN, 0OHAPY)KUBATh 3aBUCHUMOCTb MEXIY
UCCIIeyeMbIMU BETUYMHAMU, OOBSICHATH MOJMyYeHHbBIE PE3YJbTAThI U JAeTaTh BHIBOIBI;

- c(popMHUPOBAHHOCTH YMEHHS IPUMEHSTh MOJTY4YSeHHbIE 3HAHUS Ul 00BbSICHEHUS YCIOBUN
POTEKaHUS OWOJIOTUYECKUX SIBICHUN B MPHPOJE, MTPOPecCHOHANBHOW cdepe U s MPUHSTUS
MPAKTUYECKUX PELICHUN B MOBCEIHEBHOM JKU3HU;

B pe3yabraTte uzydeHusi o0s3aTe/IbHON 4YacTH y4eOHOro HHMKJIA O0ydaronmiics
JOJIKEH:
3HaTh:
31-3HaTh BaXKHEWIMEe XUMUYECKUE TTOHSATHU S, TEOPUU U 3AKOHBI XUMHU.

32-3aBUCUMOCTh CBOMCTB XUMHYECKOTO JJIEMEHTa M OOpa30BaHHBIX WM BEIIECTB OT
nonoxenus B [lepuonnueckoit cucreme .M. Menneneena.

33-ArperatHple COCTOSIHHMSI BELIECTB UM BOJOpPOAHAs CBs3b. 1BepAoe, XHUAKOE U
razoo0pa3Hoe cocTosiHHS BemecTB. Ilepexon BemecTBa M3 OJHOTO arperaTHOrO COCTOSIHHS B
apyroe. Bopopoanas cBs3b. UncThie BEIECTBA U CMECH

34- OCHOBHBIE TIOJOKEHHUS TEOPUU HJIEKTPOJUTUYECKON aucconuanuu. Kuciorsl,
OCHOBAHUS M COJH KaK AJIEKTPOITHUTHI.

35- s-, p-, d-31eMeHTHI 10 UX NONIOKeHUIO B [leproauueckoii cucteme J[.M. MeHneneena;
00IlMe XUMHUYECKHE CBOMCTBA METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U
OPTaHUYECKUX COCTUMHEHUN; CTPOCHHUE U CBOMCTBA OPraHUYECKUX COSAMHEHUH (YTIIEBOIOPOIOB,
CIUPTOB, (PECHOJIOB, aNBACTHUIOB, KETOHOB, KapOOHOBBIX KHUCIIOT, AMHHOB, AMHHOKHCJIOT H
YIJIEBOJIOB).

36-1lonsTe O CKOPOCTM XMMHUYECKUX pPEaKIUid. 3aBUCUMOCTb CKOPOCTH XUMHUYECKUX
peakuuii OT pasTUYHBIX (HAKTOPOB: MPHUPOABI PEATUPYIONIMX BEIIECTB, UX KOHIEHTPAIUH,
TEMIIEPATYPHI, TOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOIB30BaHUS KaTaau3aTopoB. OOpaTUMOCTh
XUMUYECKUX peakiuid. OOparumble U HeoOpaTUMble peakiuu. XHMHUYECKOE pPAaBHOBECHE U
CrocoObI €r0 CMEIICHHUSI.



37- OOmpe XUMHYECKHE CBOWMCTBAa METAJUIOB, HEMETA/UIOB, OCHOBHBIX KJIacCOB
HCOPraHUYCCKMX HW OpPTraHHUYCCKUX COGHHHGHHﬁ; CTpOCHUE U CBOMCTBA OpPTaHHUYCCKUX
COCTMHEHUM (YIIIEBOJIOPOJIOB, CIMPTOB, ()CHOJIOB, aJbJAECTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT,
aMHHOB, aMUHOKHCIIOT U YIJIEBOOB).

38- O BBIMOJHEHUH XUMHUYECKOTO OJKCIIEPUMEHTA: MO PACIO3HABAHWIO BaKHEHUIIMX
HCOPraHUYCCKHUX )41 OpTaHHUYCCKUX COCAUHCHUMU, MMOJIYYCHH IO KOHKPCTHBIX BCHICCTB,
OTHOCSIIIMXCSI K U3YYCHHBIM KJIaccaM COCIMHCHUH.

39- npupoHbIe HCTOYHHUKH YTIIEBOJOPOJIOB U CIIOCOOBI UX TEPEepabOTKH.

310- Hcnonb3oBaTh MpUOOpETEHHBIE 3HAHUS JUIS PEIICHUs 3aqad MO0 XUMHUYECKUM
dopMynaM M ypaBHEHHUSM; IPOBOAUTH: PACUETHl MO XUMHYECKMM (OopMylIaM U YpaBH EHUSM
peaKuuii.

311- TlonydeHue MONMMEPOB pPeaKUUEHd MOJIMMEpPU3AUM W  TOJUMKOHJICHCAIUU.
TepmornnacTuuHble U TEPMOPEAKTUBHBIE MacTMacchl. [IpeacraButenu minactmace. BomokHa, ux
wiaccuukanus. [lonydyeHue BOTOKOH.

Ymerts:

V1-®opmynupoBaTh BaXXHEHIIME XUMUYECKUE MTOHSITHS, TECOPUH U 3aKOHBI XUMUH.

V2-Onpenensite TpUPOTy XUMHUYECKON CBS3M (MOHHOW KOBAJICHTHOW, METAJUNTMYECKON 1
BOJIOPOJIHO#), 3aBUCHUMOCTh CKOPOCTH XHMHUUYECKOW PEaKIHH OT PazIu4HbIX (AKTOPOB, H
MOJIOKCHUE XMMHUUYECKOTO PAaBHOBECHS OT PA3UUYHBIX (JAKTOPOB, PEAKIIHOHHOW CIIOCOOHOCTH
OPTraHUYECKUX COCTUHEHUN OT CTPOEHHUS UX MOJIEKYII.

V3-Onpenensatb CTENEHU OKUCIEHUS B CIOXKHBIX BEIECTBaX. ArperatHble COCTOSHUS
BEILECTB U BOAOPOIHAS CBsI3b. TBEpI0€E, KUIKOE U Tra3000pa3HOE COCTOSHUS BEIIECCTB.

V4-Onpenensatb: BaI€HTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX HIIEMEHTOB, THII
XAMHUYECKON CBSI3U B COCAMHEHHUSX, 3aps] MOHA, NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, THI
KPUCTAJUIMYECKOM  PEIIETKU, XapakTep Cpelbl B BOAHBIX pACTBOpAX, OKUCIHUTEIb H
BOCCTAaHOBUTEJb, HANlpaBJCHHE CMEIICHUS PaBHOBECHS MO/ BIMSHHEM pa3IMYHBIX (HaKTOPOB,
M30MEphl M TOMOJIOTH, MPUHAMJIEKHOCTh BEIIECTB K Pa3HBIM KIacCaM HEOPraHMYECKUX M
OPTaHUYECKUX COCTMHEHUN; XapaKTep B3aUMHOTO BJIIMSHUS aTOMOB B MOJIEKYJIaX, TUITBI PEaKIIUil
B HEOPTraHMYECKOW U OPTraHUYE€CKON XUMHHU.

V5-Xapakrepu3oBats: S-, p-, d-31eMEHTHI IO UX MOJOXKEHHIO B [leproaudeckoii cucreMme
J.N. MenneneeBa; o0mpe XAMHUYECKAE CBOMCTBA METAJUIOB, HEMETANIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX U OPraHUYECKUX COCOUHEHUN; CTPOEHHE U CBOMCTBA OPraHUYECKUX
COCIMHEHUN (YIrIeBOJOPOAOB, CIUPTOB, (PEHOJIOB, AlBIACTHAOB, KETOHOB, KAPOOHOBBIX KHUCIOT,
aMHHOB, aMUHOKHCIIOT U YIJIEBOOB).

Y6-Omnpenenars oOpatuMble U HeoOpaTHMble peakuuu. XUMHYECKOe paBHOBECHE U
CIIOCOOBI €ro CMEITICHUSI.

V7-Pemate ypaBHEHUS H 3aJa4dl Ha ONpEACNeHHE OOIMX XWMHYECKUX CBOWCTB
METaJJIOB, HEMETA/NIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U OPraHWYECKUX COCIWHEHU;
CTPOCHUE U CBOWCTBA OPTraHWYECKUX COCAMHCHUWH (YIIIEBOIOPOJIOB, CIHPTOB, (CHOIIOB,
QJIbJIETUIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, aMUHOB, aMUHOKHCIIOT U YIJIEBOIOB).

V8-BbINONHATE  XMMUYECKUW  OKCIIEPUMEHT: 10 pPacno3HaBaHUWIO BaKHEHIMX
HEOPraHUYECKUX W  OPraHUYECKHX COCAMHEHHH; TOJYYEHHUIO KOHKPETHBIX BEIIECTB,
OTHOCSIIIXCSI K U3yYEHHBIM KJIaCCaM COCIUHECHUU.

VYO-Pemiats ypaBHEeHHS U 3371a4H, GOPMYIHPOBATH U ONPENEISITh TPUPOAHBIC UCTOUHUKH
YITIEBOIOPOAOB U CIOCOOBI X EPEPAOOTKH.

V10-Pemats: pacueTHble 3a4a4d 110 XUMUYECKAM (OpPMYIIaM U ypaBHEHUSIM; IIPOBOJIUTH:
pacueTsl Mo XUMUYECKUM (GOpMYJIaM W YPaBHEHHSIM PEaKIIUi.

V11-®opMmynupoBaTh  NOJIYYEHHUE  MOJMMEPOB  pEAKIMEW  MOIMMEpU3aUUU U
MOJIMKOHACHCAUU. TepMONJacTUYHbIE U TEPMOpPEAKTUBHBIE ILTacTMaccel. [IpencraBurenu
mactMace. Bonokna, ux xknaccudukanus. [loxydenne BoJIOKOH.



NmeTh npakTHYeCKUid ONBIT:
O1-TIpuMeHsTh BaxKHEHIIIME XUMUYECKUE MTOHATHUS, TEOPUU U 3aKOHBI XUMHU.
02-Haxox1eHust XAMAYECKHX 3JIEMEHTOB B nepuoanueckoi tadbmuue J1.11. Menneneena.
O3-TIpuroroBnenue cycrneH3un KapOoHaTa Kaimblusi B Boje. [lomydeHwe >MylbCcuH

MOTOpHOTro Macia. O3HaKOMJIEHHE CO CBOMCTBAMU JUCIIEPCHBIX CUCTEM.
O4-IlpuroroBieHus pacTBOpa 3aJJaHHON KOHLIEHTPAIUU.
O5-Onpenendatb XMMHYECKUE CBOMCTBA KHUCJIOT, OCHOBAaHWi, COJEH B CBETE€ TEOPUM

AIEKTPOJIMTUYECKON I CCOLMAIUH.
O6-IIpuroroBneHue pacTBOPOB 33aJaHHOM KOHIIEHTPAIIMU B OBITY U Ha MTPOU3BOJICTBE.
O7-Onpenenars oOUME XUMUYECKHE CBOMCTBA METAJIOB, HEMETA/UIOB, OCHOBHBIX

KIaCCOB HEOPTraHUYECKUX U OPraHUYECKUX COCAMHEHMM; CTPOCHHE U CBOMCTBA OPraHUYECKUX

COCIMHEHUM (YIIIEBOJIOPOJOB, CIIUPTOB, ()EHOJIOB, AJIBJCTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT,

aMHUHOB, aMUHOKHCIIOT U YIJIEBOOB).
0O8-Pacno3nanue BaxHEUIIMX HEOPTAHUYECKUX U OPTrAHUYECKUX COCTUHEHU; MOTydeHUE

KOHKPETHBIX BEINECTB, OTHOCSIMXCS K HM3Y4EHHBIM KilaccaMm coeauHeHuil. M3rotoBienue

Mojaenen MOJICKYJI OPTraHUYCCKUX BCIICCTB.

0O9-PacniozHaBanue 1a00OpaTOpHBIM NYTEM MPHUPOAHBIX HCTOYHHUKOB YIJIEBOJOPOIOB U

dopMynHpoBaTh COCOOBI X MEPEPAOOTKH.

O10-Pemmenne pacyeTHBIX 3a7a4 1O XUMUYECKUM (DOpMyliaM M ypaBHEHHSIM; MPOBOIMTS:
pacyeTsl 10 XMMUUYECKUM (opMyJIaM U YpaBHEHUSM PEAKIUH.

O11-Pemenue

OKCIICPUMCHTAJIbHBIX

3aaa4 Ha

coeqnHeHnn. Pacno3HaBaHue miactMacc ¥ BOJOKOH.

UJICH TU (U KAITH IO

OpraHHU4YCCKuX

1.4 IlepeyeHb MJIAHMPYEMBbIX pe3yJIbTATOB OOy4YeHHsI 10 JAUCHMIUINHE (MepevYeHb
(¢ opMupyeMbIX 3HAHUIH, YMEHHMI U ONTHI /IeSITEJILHOCTH)

HaumMeHnoBaHue TeMbl

B pesynpTaTe n3ydeHus yueOHOH IMCUMIUIMHBI 00yYalomuyecs JOJDKHBI

3HaTb

yMeTb

HUMCTB IIp AKTUYECKUN OTIBIT

Tema 1.1. OcHOBHBIE
MOHSATUS Y 3aKOHBI

31-3HaTh BaKHEHIINE
XUMHYECKHE TTOHATHS,
TCOPHH U 3aKOHBI XUMHH.

Y1-®opmypoBaTh BaKHEHUIIHE
XUMHUYECKHUE MOHATUS, TEOPUU U
3aKOHBI XUMHHU.

Ol-IlpumensTs BakHEHIIHE
XUMHUYECKHE MOHATUS, TEOPHU
Y 3aKOHBI XUMUH.

Tema 1.2.
[lepuommueckuit
3aKOH U
[lepuomueckas
CHUCTEMAa XMMHYECKHUX
snemenTtoB JI. .
MeHpeneeBa u
CTpPOEHHE aToMa

32-3aBUCHMOCTh CBOWCTB
XUMHYECKOTO DJIEMEHTA U
00pa30BaHHBIX UM
BEILIECTB OT IOJIOKEHHS B
Tepuromueckoit cucteme
.M. Menneneena;

V2-Onpenensite TpUpO Iy
XUMUYECKOU CBSI3U (MOHHOM
KOBAJICHTHOM, METAJUIMYECKON H
BOJIOPOJHOMN), 3aBUCUMOCTb
CKOPOCTH XMMUYECKOH peakiuu
OT pa3NMYHBIX (HAaKTOPOB, U
II0JIO’KEHUE XUMHUYECKOTO
PaBHOBECHS OT Pa3IMIHBIX
(haxkTopoB, peaKIMOHHOMN
CIIOCOOHOCTH OpTaHUYECKUX
COCIMHEHUN OT CTPOCHHUS UX
MOJIEKY ]I

0O2-HaxoxaeHusT XUMHYECKUX
3JIEMEHTOB B TIEPHOIMYECKOI
tabsmie .. Menneneesa

Tema 1.3. Crpoenue
BEIIIECTBA

33-ArperaTHble COCTOSTHUS
BEIIECTB W BOJOPOHAS
cBA3b. TBepoe, )KUIKOE U
ra3000pa3HO€ COCTOSHUSA
Bemects. [lepexon
BEIIECTBA M3 OJJTHOTO
arperaTHOTO0 COCTOSIHUS B
npyroe. Bonopoanast
CBs13b. UNCTBIC BEIIECTBA M
cMecHu

V3-Omnpenensiats CTEeTICHU
OKHCJICHUA B CJIOKHBIX
BEILECTBAX. ArperaTHble
COCTOSTHHSA BEILECTB u
BOJOpOJHAs  CBA3b. IBeploe,
KHUJKOE u razoo0pasHoe

COCTOSAHUA BCUICCTB.

O3-IIpuroToBieHUE CyCHEH3UU
KapOoHaTa KaJbIUs B BOJIC.
Ionyuenue smynbcuu
MOTOPHOTO Macia.
O3HaKOMJIEHHE CO CBOICTBAaMHU
JIUCTIEPCHBIX CHUCTEM.

Tema 1.4. Bona.
PactBOpHI.
DJIEKTPOJMTHY ECKAs
JICCOTUATIHS

34- OcHOBHBIE TOJIOKSCHHUS
TCOpUH

SJIEKTPOJIMTHY €CKOM
mcconuarnuu. Kucnorsr,

VY4-Onpenensite: BaJICHTHOCTb H
CTEINeHb OKUCJICHUS XUMHICCKIX
3JIEMEHTOB, THUIT XMMUYCCKOU
CBSI3U B COCIIMHEHUSX, 3apsiT

O4-TIpuroTtoBneHus: pactBopa
33/JAaHHOM KOHILEHTPAIIUHU.




HanMenoBanue TeMbl

B pesynbpTaTe m3ydeHus: yueOHON MUCIUTUTMHBL 00YYar0IIUecs IOTDKHBI

3HAaTb YMCTh UMCTh HpaKTI/I‘-IeCKI/Iﬁ OIIBIT
OCHOBAaHHUA U COJIM KaK HOHaA, NPOCTPAHCTBCHHOC
OJICKTPOJIMTBI. CTPOCHUEC MOJICKYJI, THIT

KPUCTAUIMYECKON pelLIeTKH,
XapakTep cpelibl B BOJHBIX
pacTBOpax, OKUCIUTEIb U
BOCCTAaHOBUTEIIb, HAIIPABICHUE
CMELIECHHS PaBHOBECHUS MO]
BIMSIHUEM Pa3MYHBIX (aKTOPOB,
HU30Mepbl U TOMOJIOTH,
MIPUHA/JIE)KHOCTh BEIIECTB K
pa3HBIM KJ1accaM
HEOpPraHUYECKUX U
OPTraHUYECKHUX COEUHEHUN;
XapakTep B3aMMHOTO BIIMSHUS
aTOMOB B MOJICKYJIaX, TUIIBI
peakuuii B HeOpraHu4eckou u
OpraHuYecKOM XUMUH.

Tema 1.5. 35- s-, p-, d-amementsl mo | Y5-XapakrepuzoBats: S-, p-, d- O35-Ompeiensith  XUMUYECKHE
Knaccudukanus HX TI0JIOKCHUIO B 3JIEMEHTBI M0 UX MOJOKESHUIO B CBOMCTBA KHUCJIOT, OCHOBAHUH,
HEOpPTaHUYECKUX Ilepnoanueckoit cucreme Ilepuommueckoit cucteme .M. coJiell B CBETE TEOPHUU
COEIMHEHUN U UX J.1. MeHnneneeBa; obmue MenneneeBa; oO1me 3NIEKTPOJUTHIECKOMN
CBOICTBa XMMHUYECKHE CBOHCTBA XMMHYECKHE CBONCTBA METAJIOB, | AMCCOLMAIUU.

METAJUIOB, HEMETAJUIOB, HEMETaJUIOB, OCHOBHBIX KJIaCCOB

OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX U

HEOPTaHUYECKUX U OpPraHUYECKUX COCIUHEHUIH;

OpTraHUYECKHUX CTPOEHHE M CBOMCTBA

COCIMHEHUH; CTpOEHUE U OpPraHUYECKUX COCIUHEHUH

CBOMCTBA OPTaHUYECKHX (YIIIeBOJOPOJIOB, CITUPTOB,

COEIMHEeHU (heHOJIOB, aNBAETUIOB, KETOHOB,

(YIIIeBOIOpOJIOB, CITUPTOB, | KapOOHOBBIX KUCJIOT, AMUHOB,

(heHoJI0B, aNbAETHIOB, AMHHOKHUCJIOT U YTJIEBOIOB).

KETOHOB, KapOOHOBBIX

KHCJIOT, aMHUHOB,

AMHUHOKHUCIIOT U

YIJICBOJIOB).
Tema 1.6. 36-TloHsiTHE O CKOPOCTH Y6-Onpenensate 00paTtuMbie U O6-TIpuroToBiIeHNE PacTBOPOB

XUMHUUECKUE peaKIuu

XUMUYECKUX pPEaKIuil.
3aBUCUMOCTb CKOPOCTH
XUMHYECKUX PEeaKUuil OT
pa3IMYHBIX (aKTOPOB:
MIPUPOIBI pearupyomux
BEIECTB, UX
KOHILIEHTpaLuH,
TeMIIepaTyphl,
MIOBEPXHOCTH
COTIPUKOCHOBEHUS U
HCTOJb30BAHUS
KaTaIu3aToOpOB.
OO6paTMMOCTh XUMHUYECKUX
peaxuuii. OOpatuMble 1
HEoOpaTUMBbIE PEAKIIHUN.
XUMHYECKOE pPaBHOBECUE U
CHOCOOBI €TO CMEIICHHUSI.

HeoOpaTUMBIE peaKIvu.
XUMUYECKOE PABHOBECUE U
CIOCOOBI €TO CMEILICHUS

3aJJAHHOY KOHIIGHTpaluu B
OBITy U Ha IIPOU3BOJICTBE

Tema 1.7. MeTtamisl 1
HEM ETaJUIBI

37- O01mMe XMMHUIECKHe
CBOICTBA METAJIOB,
HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPTAaHUIECKHX
1 OPTaHUIECKUX
COCIMHEHUH; CTPOEHUE U
CBOMCTBA OPTaHUUYECKUX
COEIMHEHUN

V7-Pemats ypaBHEHUS U 3aJa4M
Ha OmpezeeHue o0mmx
XAMHUYECKUX CBOMCTB METAIIIOB,
HEMETaJUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U
OPraHUYECKUX COEMHEHUN;

O7-Onpenenate oOmue
XUMUAYECKHE CBOUCTBA
METaJUIOB, HEMETAIUIOB,
OCHOBHBIX KJIACCOB
HEOPTAaHUYECKHUX H
OpTaHMYECKUX COCMHEHMIA,
CTPOEHHE U CBOMCTBA
OPraHUYECKHX COCMHEHUN




HanMenoBanue TeMbl

B pesynbpTaTe m3ydeHus: yueOHON MUCIUTUTMHBL 00YYar0IIUecs IOTDKHBI

3HAaTb

YMEThb

UMCTh HpaKTI/I‘-IGCKI/Iﬁ OIIBIT

(yrIeBomOpOaOB, CIIUPTOB,
(b eHOII0B, aNbIeTHIOB,
KETOHOB, KapOOHOBBIX
KUCJIOT, aMHUHOB,
AMHUHOKHCIIOT U
YIJICBOJIOB).

CTPOEHHE U CBOMCTBA
OpPTaHUYECKUX COCIUHCHUI
(yI71eBo0poI0B, CIIUPTOB,
(eHOJIOB, AITBIETH/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, aMHHOB,
AMUHOKHUCJIOT M YTJICBOJIOB).

(YII1€BOIOPOIOB, CIIUPTOB,
(heHOI0B, abICTHIOB,
KETOHOB, KapOOHOBBIX KHCJIOT,
aMHMHOB, aMMHOKHUCIIOT U
YIJIEBOJIOB).

Tema 2.1. OcHOBHEBIE

38- O BBINOJIHEHUN

V8-BBINOJIHATE XUMHAYECKUI

O8-Pacrio3Hanue BaKHEHIIMX

TOHATUSL XIMHU9ECKOTO 9KCIEPUMEHT: 110 HEOPTaHNYECKUX H
OPTraHUYECKOU XMMUHU | JKCIIEPUMEHTA: 10 pacno3HaBaHUIO BayKHEHIINX OPraHUYECKUX COEIUHEHUH;
U TEOPHS CTPOCHHUSA pacno3HaBaHUIO HEOPTaHNYECKUX U TOJIy Y€HNE KOHKPETHBIX
OpPTaHUYECKUX BaKHEHIIINX OpPTaHMYECKUX COCIUHECHNUN; BEIIECTB, OTHOCAIINXCS K
COCIMHCHUI HEOPraHNYECKUX H MOJTy YCHHUIO0 KOHKPETHBIX H3yYEHHBIM KJIaccaM

OPTraHMYECKHUX BEILECTB, OTHOCSIIMUXCS K coemuHeHul. M3rotopnenue

COCJIMHEeHHUI; MOy ICHUIO H3yYEHHBIM KJIaccaM MoJeneil MoNeKy I

KOHKPETHBIX BEILECTB, COEMHEHNil. OpPTaHUYECKUX BEILECTB.

OTHOCAIIUXCS K

H3yUYEHHBIM KJIaccaM

COEIUHEHUM.
Tema 2.2. 39- npupoaHble HICTOYHUKH | V9-Pemats ypaBHEHHS U 3a]a4H, 09-Pacrnio3naBanue
YrneBonopoasl U ux YIIEBOJOPOJIOB U CIOCOOBI OPMYIMPOBATH H OIPEEIATS 1ab0paTOPHBIM ITyTEM
HOPUPOJHBIE uX nepepadboTku; HIPHPOJHBIC HCTOUHHKH MIPUPOIHBIX HCTOYHUKOB
UCTOYHUKH yIIEBOJOPOJOB U

YINEBOJOPOJIOB U CIOCOOBI HX
(bopMyIHpPOBaTH CLIOCOOBI KX
nepepabdoTKu. nepepaGoTKH.
Tema 2.3. 310- Ucnonb3oBath V10-Pemats: pacuetnsie 3ajaun | Ol0-Peluenne pacueTHbIX
Kucnoposconepxaum | npuoGpeTeHHbIe 3HAHNS 0 XAMHYECCKHM GOpMyaMm u 3a/1a9 110 XUMUYECKAM
€ OpraHMICeckue JUTL PEIICHHA 3a/1aT TI0 YpaBHEHUSM; IPOBOIUTH: (dbopmyaM u ypaBHCHHUSIM
COEIMHEHHMS XUMHUUYECKUM popMyiam u
) ) pacdeTsl 10 XAMUYECKUM HNPOBOJUTH: PAacUYEThI 1O

ypPaBHEHHSIM ; IPOBOIUTH!

PacueThl 10 XUMAYECKUM (dbopMysaM U ypaBHEHUSIM XUMHUYECKUM (OpMyIaM U

(GoOpMyaM U ypaBHEHHAM | DEAKLHMiA. YpaBHEHHSM peaKnuii.

peaxiuii.
Tema 2.4. 311- Iomyuenue V11-®opmymmposate nonayuenue | Oll1-Pemenue
A3zoTcozeprkaliye MIOJIMMEPOB peakuueit MTOJIMM €POB PeaKIue 9KCIEPUMEHTAIBHEIX 3a]a4 Ha
OpraHUYeCcKue MTOJIMM epU3AIAN 1 MTOJIMM EpU3aAIAN 1 HACHTH() UKATTHIO
COEIMHEHMUS. ITOJIMKOH/ICHCAIIHH. ITOJIMKOHICHCAIIHH. OpPTaHMYECKUX COCTMHCHHH.
INomimepst TepMmomlacTUUHbIE U TepmomacTuuHble U Pacno3naBanue miactmace u

TePMOPEAKTHBHBIE TepMOPEAKTHBHBIE TIACTMACCHI. BOJIOKOH.

N7aCTMACCHL. IIpencraBures miacTMacc.

IIpencraButenu Bonokna, ux xiaccupukamnms.

mactmacc. BoyokHa, nx Ilosry4yeHue BOJIOKOH.

KJacCH( KA.

IlosryueHue BOJOKOH.
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2 CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUILTAHBI

2.1. O0beM y4eOHOM TUCHUILUIMHBI M BBl y4eOHOH padoThI

Bun yaeOHo# paboThI Bcero CEMECTPBI
4acoB 1 >

MakcumanbHas yueOHast Harpy3ka (Bcero) 117

OO0s3arenbHast ayquropHasi ydyeOHas Harpy3ka (BCEro 78 78

B TOM 4YHCJIC:

3aHATHA JICKUMOHHOT'O THIA 32 46

MPaKTUYECKUE 3aHATUS 36 22

JTa0OpaTOPHBIE 3aHITHSL 10 10
CamocrosiTenbHas paboTta oOydaromierocs (BCero) 33 33
KoncynbTanmm 6 6
[TpomexyrouHas arrecTanus - 9K3aMEH

2.2 CtpyKTypa IMCHHMIIMHBI
OcBoenue yueoHo# aucrumuinHbl BJ[. 08 XMMUWS BriroyaeT n3ydeHue CIeIyOMMX pas3eioB U
TEM:

KonmuecTBOo ayIuTOpHBIX 4acoB CamocTosiTe
HaumeHnoBaHue €JIOB M TeM IIpakTyeckue u bHasi paGora
pasi TeopeTudeckoe pa pa
Bcero J1abopaTOpHbIe CTYyEeHTa
o0ydyeHune
3aHATHA (4ac)
Pazgen 1. O0mias 1 HeopraHUYecKast 2 2 2
XUMUS
Tema 1.1. OcHOBHBIC TOHSTHS U 3aKOHBI 8 23 4 2
Tema 1.2. Ilepuoauueckuil 3aKoH U
Ilepuoauueckas cucteMa XUMHUYECKUX 8 2 4 2
snemeHToB J[. V. MenaeneeBa u cTpoeHue
aToMa
Tema 1.3. Crpoenue BemecTa 10 4 2 4
Tema 1.4. Boma. PacTtBOpHI. 10 2 2 4
DNEeKTPOIUTHYECKasl AUCCOIMALIUS
Tema 1.5. Knaccuduxanms 12 9 6 4
HEOPTAaHMYECKHUX COCIUHEHUH U UX
CBOIiCTBA
Tema 1.6. Xumudeckue peaknuu 14 4 6 4
Tema 1.7. MeTamibsl 1 HEMeTaJUIbI 6 2 2 2
Paznen 2. OpraHndeckas XaMus 2 2 4 2
Tema 2.1. OcHOBHBIE TOHATUSA 6 9 5 5
OpTaHMYECKOH XUMUH M TEOPHSI CTPOCHHS
OPraHUYECKHUX COCIUMHEHUN
Tema 2.2. YreBogopoapl U ux 12 2 6 2
TIPUPOTHBIE UCTOTHUKH
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Tema 2.3. Kucnopoconepxaime 12 2 4 4
OPraHNn4CCKNC COCONHCHU
Tema 2.4. A3zoTconep:xalue 14 4 4 5
OPraHn4CCKUC COCANHCHMS. HOJ'H/IMepI)I
Kypcosas paboTa (ipu HaIm4un)
Bcero no mucuunimne 117 32 46 39
2.3 TemaTuyeckuii MaaH u coaep:xkanue yueoHo nucuuniaunsi bJ1. 08
HanmeHnoBaHune Conepxanue yueOHOro MaTepuajia, NpaKTuyecKue u Oobe
pa3neJioB U TeM JabopaTopHbie padoTbl, CAMOCTOsITEIbHAsI padoTa M
o0y4Jaronmxcs 4acoB
1 2 3
Beengenue Hayunblie MeTOpI MO3HAHUS BEMIECTB Y XUMUYECKUX SIBJICHHUH. 2
Ponb sxkcniepumenTa u Teopuu B XuMuU. MoenupoBanue
XAMHYECKUX MPOLIECCOB. 3HAUEHUE XUMHUU MIPU OCBOCHHUH
npocteccuit CIIO u cnenmansuocreit CI10 Texaudeckoro mpoguiist
poeCcCHOHATEHOTO 00pa30BaHUsL.
Pasznen 1. O0mas ¥ HeopraHu4yeckasi XUMHUsI
Tema 1.1 Cooeporcanue yuebno2o mamepuana
OcHoBHBIE Jlexkuuu
TMOHATHSA U BemectBo. AtoM. Moiiekyina. XUMHUYECKUH 3JI€MEHT. 2
3aKOHBI Amnorponus. [Ipocteie u cinoxHble BemecTBa. KauecTBeHHBIHN 1
KOJIMYECTBEHHBIN COCTAB BEIIECTB. XUMUUYECKUE 3HAKU U
dopmynbl. OTHOCHTENBHBIC AaTOMHAS U MOJIEKYJISIpPHAST MacCHI.
KonunuectBo BenectBa. OCHOBHBIE 3aKOHBI XUMUU. CTEXUOMETPHUSL.
3aKOH COXpaHEHHS MACChl BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTB MOJICKYJSIPHOW CTPYKTYphI. 3aKOH ABOTajipo W CIEACTBHS
W3 HETo.
Ilpakmuueckoe 3anamue Nel OCHOBHBIC TOHITHS U 3aKOHBI 2
Ilpakmuueckoe 3anamue Ne2 PacueTHbIE 3a/1a4U HA HAXOXKACHUE 2
OTHOCHUTEJIBHOU MOJIEKYJIIPHOW MAacChl, ONPEIECIICHUE MaCCOBOU
JI0JIA XUMUYECKHX 3JIEMEHTOB B CII0’KHOM BEILIECTBE.
Camocmoamenvnaa paboma. CocTaBiieHUE XUMHUECKUX (GopMyI 2
0 BaJEHTHOCTH. OTipeieIEHNE OTHOCUTENBHON M MOJIEKYJIIPHOM
Macchl, KJ1acca HEOPraHMYECKUX COEAMHEHUH, TPUMEPBI, HA3BAHUSL
(Pabota ¢ KHUTOI, KOHCIIEKTOM. )
Koncyabranun 2
Tema 1.2 Cooeporcanue yueonozo mamepuana

Hepuonnueckuit | Jdexkuyuu
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HaunMmeHnoBanue
pa3aesioB U TeM

Conepxanue yaeOHOro MaTepuaJjia, NpaKkTuyecKue u
JabopaTopHble padoThl, CAMOCTOSITeIbHAsI padoTa
o0yuaronmxcs

Oo0ne

yacoB

3aKO0H U
Hepuoanueckas
cucremMa
XHMHUYeCKUX
jaemenToB /l. U.
MenneseeBa u
CTpPOeHHEe aToMa

[Tepuonuueckuii 3akon [[.M.MenneneeBa. OTKpbiTHE

J .. MenneneesbiM Ilepuonnueckoro 3akona. [lepuognueckuin
3akoH B popmynupoBke 1. . Menneneena. [lepuoamyeckas
TabIUIIa XUMUYECKUX AJIEMEHTOB Tpaduueckoe oToOpakeHue
MepruoaUYECcKoro 3akoHa. CTpyKTypa MepUOIuYECKON TaOIULIbL:
nepuo/ibl (Majble ¥ 60MblMe), TPYIb (TJIaBHAsT U TOOOYHAs).
Crtpoenue atoma u [lepuoanueckuii 3akon J[.M.Menneneena.
ATOM crnoxHas yactuua. S apo (IpoTOHbBI U HEUTPOHBI) U
3JIeKTpoHHAas 00oJouka. M3oronbl. CTpoeHME IJIEKTPOHHBIX
000JI04eK aTOMOB 3JIEMEHTOB MaJbIX epuoA0oB. OcoOeHHOCTH
CTPOEHHS DJIEKTPOHHBIX 000JIOYEK aTOMOB 3JIEMEHTOB OOJIBIIMX
MeproJI0B (IepexoIHBIX 1eMeHTOB). [loHsTHE 00 OpOMTANIIX. S-,
p- u d-opOuTanu. IeKTpOHHbIE KOH(PUTYPALUA aTOMOB
XUMUYECKUX 3JIEMEHTOB.

Ilpakmuueckoe 3anamue No3 CTpoeHUEe aTOMa U IEPUOIAYECKU I
3akoH J[.M. Menneneera

Ilpakmuueckoe  3anamue Ne4  OcCOOEHHOCTH  CTPOEHUS
JJIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB OOJIBIIMX MEPUOIOB
(mepexoIHbIX 3JIEMEHTOB).

Camocmoamenvnasa padoma

[MoaroroBka pedepaToB U MyIbTUMEIUHHBIX IPE3CHTALUNA HA
tembl: JKusnb u nestensHocts .M. Menaeneera.
«[leproanueckoMy 3aKOHY Oyayliee He IpO3UT paspylIeHUEM...».

Tema 1.3

. CrpoeHue
BellleCTBA

Cooeporcanue yuebnozo mamepuana
Jlexkuuu

HMonHas xuMudeckast CBSI3b. KaTI/IOHLI, AHUOHBI, UX 06p330BaHI/IC
13 aTOMOB B pe3yJIbTaTe MpoIlecca BOCCTAaHOBJCHUS... IOHHBIE
KpUCTa/lInueckue pemerkd. KoBajleHTHasi XAMUYECKasi CBSI3b.
MonekynsipHble ¥ aTOMHbIE KpUCTaJUIMYeCKUEe pemeTku. CBoHcTBa
BEILIECTB C MOJICKYJSIPHBIMU M aTOMHBIMH KPYCTANTHYECKUMHU
pereTkamu. MeTtajuinueckasi CBsizb. Metanmnyeckas
KpPHUCTAJUIMYECKasl pelieTKa U MeTa/NInyecKas XMMHYECKasi CBS3b.
Du3nyecKre CBOMCTBA METAIIIOB.

ArperatHbpie COCTOSIHMS BEILIECTB U BOJOPOAHASA CBA3b. TBEpOE,

JKUJIKOE W ra3000pa3Hoe cocTosiHUs BemecTB. [lepexo BemecTBa
W3 OJIHOTO arperaTHoro COCTOSIHUS B ipyroe. BoaopoiHas CBs3b.
YucThle BeecTBa ¥ CMECH

Ilpakmuueckoe 3anamue Ne5. IIpurotToBiieHNE CyCIIEH3U U
kapOoHaTta Kanblus B Boje. [lonydyeHue sMyabcui MOTOPHOTO
Macia. O3HaKOMJIEHUE CO CBOMCTBaMU JUCIIEPCHBIX CUCTEM.
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HaunMmeHnoBanue
pa3aesioB U TeM

Conepxanue yaeOHOro MaTepuaJjia, NpaKkTuyecKue u
JabopaTopHble padoThl, CAMOCTOSITeIbHAsI padoTa
o0yuaronmxcs

Oo0ne

yacoB

Camocmosimenvnasa padoma Merannyeckas KpUCTAUTMYECKas
pelmeTka MW MeTaJUTMYecKass XUMUYecKas CBs3b. Dunueckue
cBorictea MeTawioB. (CocTaBjieHHE  JIOTUKO-IUJAKTHUECKUX
CTPYKTYp TIO TEME)

OmnpenencHue CTENEHH OKUCICHHS B CIIOXKHBIX BEIIECCTBaX.
(PaboTa ¢ KHUTO#, KOHCIICKTOM.)

[MoaroroBka pedeparoB u mpe3eHTanuii Ha TeMsl: [Inazma —
YETBEPTOE COCTOSIHUE BemecTBa. AMOp(HBIE BEIECTBA B MPUPO/IE,
TEXHUKE, OBITY.

Tema 1.4 . Bona.
PacrBopsi.
DJIeKTPOJIUTHYEC
Kas
AUCCOIUAIIUS

Cooeporcanue yuebno2o mamepuana
Jlexkuuu

Jlexnuu Bonma. PacTBOphI. DIIEKTpOIUTHYECKAs! TUCCOLIMALIUS
Bopa. PactBopsl. PactBopenue. Bona kak pacTBOpUTEIb.
PactBopumocTs BemecTs. HachlleHHBIE, HEHACBIIIICHHEIE,
IIEPECHILICHHBIE PACTBOPBI. 3aBUCUMOCTb PACTBOPUMOCTH T'a30B,
KHJIKOCTEH M TBEpAbIX BEIECTB OT Pa3IUYHBIX (PAKTOPOB.
MaccoBast 105151 paCTBOPEHHOTO BEILECTBA. DJIEKTPOIUTUYECKAS
JUCCOLMANUS. DIEKTPOJIUTHI U HEIIEKTPOUTHI.

Ilpakmuueckoe 3anamue Ne 6 DNEKTPOIMTUYECKAS AUCCOLMALIMSL.
DJIEKTPOJIUTHI U HEITIEKTPOUTHI.

Ilpakmuueckoe 3anamue Ne 7 IIpuroroBieHune pactsopa
3aJaHHOW KOHIIEHTpaluH

Camocmosmenvnan paboma 1. CunbHbIe U CITa0BIE DJIEKTPOTUTHI.
OCHOBHBIE [TOJI0KEHU S TEOPUU DIEKTPOIUTUUECKON JUCCOLMALIUY.
Kucnotsl, o0cHOBaHUS U COMM KakK 3JeKTponuThl. (PaboTta ¢
Y4EOHMKOM - COCTaBJICHHE KOHCIIEKTA)

2. [loaroToBka pedepaTroB u Mpe3eHTALNM Ha TeMbI: PacTBOpHI
BOKpYr Hac. Boia kak peareHT M kak cpeaa i XUMHYECKOTO
npouiecca. Tumnsl pactBopoB. CoBpeMEHHBIE METOIbI
o0e33apakuBaHUs BObl. BKi1ag 0Te4ecTBEHHBIX YUECHBIX B
pa3BUTHE TEOPUH SIEKTPOJUTUUYECKON AHUCCOIMALUU. Y CTpaHEHHE
KECTKOCTH BO/JIbI HA MPOMBIIUICHHBIX MTPEANPUATHSX.

Tema 1.5
Kuaacendnkanus
HeOpraHuyve CKux
coeIMHE HUIl M X
CBOMCTBA

Cooeporcanue yuebnozo mamepuana
Jlekyuu

Knaccuduxkaims HeOpraHMYECKUX COSAMHEHUN U X CBOWCTBA
Kucnotsl, n ux ceoiicrBa. OcHOBaHUS 1 X cBoiicTBa. Conu 1 ux
cBorictBa OKCHUIIBI U UX CBOWMCTBA.

Ilpakmuueckoe 3anamue Ne§Xumudeckrue CBONCTBA KUCIIOT,
OCHOBAHU, COJIEH B CBETE TEOPUH IEKTPOIUTUIECKON
Y CCoLMaluu

Ilpakmuueckoe 3anamue Ne9 lloustue o pH pactBopa.
KucnortHas, menodnas, HelTpaibHas cpesia pacTBOPOB.
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HaunMmeHnoBanue
pa3aesioB U TeM

Conepxanue yaeOHOro MaTepuaJjia, NpaKkTuyecKue u
JabopaTopHble padoThl, CAMOCTOSITeIbHAsI padoTa
o0yuaronmxcs

Oo0ne

yacoB

Jlabopamopuasa pabomaNel VicnbiTaHuE pPacTBOPOB KHUCIOT
WHIMKATOpaMH. B3auMmonelcTBUE METauiOB € KHUCJIOTAMM.
BianmonelicTBre KUCIOT ¢ OKCHIaMH METaJIOB. B3anmMonelnicTeue
KUCIIOT C OCHOBaHMSIMU. B3anmoeicTBre KUCIOT C COISIMMU.
HcnbiTanne pacTBOPOB 1ILJIOYE MHANKATOpaMu. B3auMmopeicteue
enoyen ¢ coinsiMu. PasnoskeHne HepaCTBOPUMBIX OCHOBAHUM.
BzaumogelictBue conert ¢ meramuiamu. BzanmopeincTBue coiiei
Jpyr ¢ apyrom. I'mapoisns conel pa3nu4Horo TUIa.

Camocmoamenvnasa padboma

Jucconumanus KucaoT, OCHOBAHU M, COJIEN. Y paBHEHHE THAPOIIN3a.
Hounble ypaBHEHHS peaknuii. YpaBHenus snekrponusa. (Padora ¢
KHUTOM, KOHCIIEKTOM. )

. Anucconumanus KuciaoT, OCHOBaHU M, COJIEH. YpaBHEHHUE
ruaponu3a. MloHHble ypaBHEHUS peakinuii. Y paBHEHUS
anekrponusa. (Pabora ¢ KHUTOMN, KOHCIIEKTOM. )

[ToaroroBka pedepaToB U Mpe3eHTANN HA TEMBI:

CepHas KHCIIOTa — «XJ1€0 XUMUUYECKON MPOMBITITIEHHOCTH.
Ucnonb3oBanne MHHEPAIbHBIX KHUCIOT Ha  OPEANPUSITHSIX
pazmuunoro mpoduias. OKCHUIBI W COJM KAaK CTPOUTEIIBHBIC
Marepuaibl. Mctopus rumca.

Koncyabrauum

Tema 1.6
XumMunueckue
peakuuu

Cooeporcanue yueonozo mamepuana
Jlekuyuu

Xumnueckue peakunu Knaccuduranus XMMUYECKUX pPeakiuii.
Peakuuu coennHeHns, pa3nokKeHNs, 3aMELLICHHs, OOMEHa.
Karanutnueckue peakunu. O6patumMblie 1 HEOOpATUMBIE PEAKIIUU.
I'omoreHHbI€ 1 reTepOreHHbIE peakun. DK30TEPMUUECKUE U
SHJOTEPMHUYECKUE PEAKIIUU

[loHsTHE O CKOPOCTH XUMHUUYECKUX PEAKUUM. 3aBUCUMOCTD
CKOPOCTH XMMMUECKHUX PeaKkLHil OT pa3InyHbIX (aKTOpPOB:
IIPUPOABI pEATHPYIOIIMX BEILIECTB, UX KOHIIEHTPALUH,
TEMITIEpaTyphbl, TOBEPXHOCTH COIIPUKOCHOBEHHUS M UCIIOIB30BAHUS
KaTaau3aTopoB. OOpaTUMOCTh XUMHUUYECKUX peakiuil. OOpaTumble
1 HeoOpaTUMbIE peakuu. XUMHUYECKOE PABHOBECUE U CIIOCOOBI
€ro CMEILCHHUSI

Ilpakmuueckoe 3anamue Nel0 Meton 31eKTpoHHOTO OanaHca A
COCTaBJICHHUS  YPaBHCHHH  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiui.

Ilpakmuueckoe 3anamue Nell Ob6paTuMblie U HEOOpaTUMBbIE
peakiuy. XMMUYEeCKOe PaBHOBECHE U CIIOCOOBI €T0 CMELICHUS

15




HaunMmeHnoBanue
pa3aesioB U TeM

Conepxanue yaeOHOro MaTepuaJjia, NpaKkTuyecKue u
JabopaTopHble padoThl, CAMOCTOSITeIbHAsI padoTa
o0yuaronmxcs

Oo0ne

yacoB

Jlabopamopuas padomaiNe2 . Peakuus 3aMEIICHUST MEIU JKETIE30M
B pacTBOpE MEIHOTO Kyropoca. Peakuuu, uayinme ¢ o0pazoBaHuEM
ocaJiKa, ra3a WM BOJIbl. 3aBUCUMOCTh CKOPOCTH B3aUMOJAEHCTBUS
COJISIHOM KMCIIOTBI C METAJJIaMU OT UX NMPUPObI. 3aBUCHUMOCTb
CKOPOCTH B3aMMOJICHCTBUS LINHKA C COJISTHOM KUCIIOTOM OT €€
KOHIIEHTpALNH. 3aBUCUMOCTb CKOPOCTH B3aUMOJAEHUCTBUS OKCUIA
menu(ll) ¢ cepHoii KUCIOTON OT TEeMIIEpaTypBhl.

Camocmosmenvnasn paboma OOpaTuMbie U HEOOPATUMBIE
peakunu. XUMHYECKOE€ PaBHOBECHE U CITOCOOBI €T0 CMELICHUS.
(Pabota ¢ yueOHUKOM - COCTaBJICHUE KOHCITEKTa)
CocraBieHue OKUCIUTENBHO- BOCCTAHOBUTEIBHBIX PEAKIINH.
(PaboTa ¢ KHUTOI, KOHCIIEKTOM. )

[MonroroBka pedeparoB u npe3eHTaIUii HAa TeMbI: Peakuus
ropeHus B ObITY U Ha MPOU3BOJICTBE. BupTyanbHoe
MOJICJIMPOBAHNE XUMHYECKUX MPOILIECCOB

Tema 1.7
MeTanasl n
HEMeETAaJJIbI

Cooeporcanue yuebno2o mamepuana
Jlexkuuu

Mertambl u HemeTauibl Metamisl. OCOOEHHOCTH CTPOCHUSI aTOMOB
u KpucramuioB. Ousnueckue cBOMCTBA Me- TAJUIOB.
Kunaccuukanus METaioB mo pa3inYHbIM TPU3HAKAM.
XUMUYECKHE CBONCTBA METAIIJIOB. DJIEKTPOXUMUYECKUN PsIJT
HanpspKeHUH MeTauioB. Metaimorepmus. O01me crocoOsl
nonyueHus metauioB. [lonstue o merammyprun Hemerasuisl.
OcobenHocTH cTpoeHust aToMoB. Hemetasibl — mpocTeie
BEIIECTBA. 3aBUCUMOCTh CBOKCTB FAJIOTEHOB OT MX MOJIOKEHUS B
[lepuonnueckont cucreme.

OxucnauTeNnbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA HEMETAIIJIOB B
3aBUCUMOCTHU OT UX IMOJOKEHHUS B PALY AIEKTPOOTPULIATENIBHOCTH.

Ilpakmuueckoe 3anamue Nel2 Hemertamibl. 3aBUCUMOCTb CBOMCTB
TaJIOTCHOB OT MX TOJIOXKCHHS B TIEPUOINYCCKOM CHCTEME

Jlabopamopnasa pabomaNe3 3akanka v OTIYCK CTaH.
O3HaKOMJIEHHE CO CTPYKTYpaMH CEeporo u Oeyioro 4yryHa

Camocmoamenvnasn paboma: IlonroroBka pedepaTUBHBIX
cooOImmeHnit Ha TeMbl: VIcTopHs oydeHust 1 MPOU3BOJICTBA
ATIOMUHU . DJIEKTPOIUTHYECKOE TIOJydeHHE U papuHUpOBaHuE
Meau JKussb u gedarensHocTs . [[3BU. Ponb MeTaminoB B uctopuu
YeJI0BEYECKON UBHIIM3alUU. ICTOpUs 0Te4eCTBEHHONW YepHOU
MeTaJTypruu. McTopusi 0Te4ecTBEHHOM IBETHON METAILITYPTUH.
CoBpeMeHHOE METAIUTYPTUYECKOE TPOU3BOACTBO. CrienanbHOCTH,
CBsi3aHHBIE ¢ 00pabOTKOM MeTalIOB. POJib META/IIOB M CIIJIaBOB B
Hay4HO-TeXHHYECKOM Iporpecce. Kopposus MeTamioB U criocoObl
3alUTBl OT KOPPO3UH

Pa3neu 2. Opranuyeckass XuMus
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HaunMmeHnoBanue
pa3aesioB U TeM

Conepxanue yaeOHOro MaTepuaJjia, NpaKkTuyecKue u
JabopaTopHble padoThl, CAMOCTOSITeIbHAsI padoTa
o0yuaronmxcs

Oo0ne

yacoB

2.1. OcHOBHbBIE
MOHSATHS
OpraHu4e cKoi
XHMMHU U Teopust
CTPOeHUS
OpraHuyve CcKux
coeIMHEe HU I

Cooeporcanue yuebno2o mamepuana
Jlexkuuu

[Ipenmer oprannyeckoi xumuu. [IpupoaHbie, HCKYCCTBEHHBIE U
CUHTETHYECKUE OpPraHUYECKUE BEllecTBa. Teopus CTpoeHUs
opranuyeckux coequHeHu A.M.byriepoBa. M3omepus u
n3omephl. Knaccudukarysi opraHu4ecKix BEIIECTB U PEaKIui

Ilpakmuueckoe 3anamue Nel3 VI3roroBiaeHne MOAENIEH MOJIEKY
OPTraHWYECKHX BEILECTB.

Camocmoamenvnaa paboma OCHOBHBIE TOJIOKEHUS TEOPUU
XUMHUYECKOTO CTpoeHus. M3omepus u nsomepsl. XUMHUECKHE
(opMyIBl M MOJIENIM MOJIEKY/ B opraHudeckoi xumui. (Pabdora c
Y4EOHHUKOM - COCTaBJICHHE KOHCIIEKTa)

JloaroroBka pedepaToB u npezeHTanuii Ha TeMbl: KpaTkue
CBEJICHUS 110 MICTOPU Y BOSHUKHOBEHUSI U pa3BUTHUS OPTraHUY€E CKOM
xumuu. XKusnb u gesrensHocTh A.M. BytnepoBa. Butanusm u ero
Kpax. Ponb 0TeUeCTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTHH
MHUPOBOW OPIraHUYECKOU XUMUH.

2.2.
Yraesonopoabl U
UX NPHPOHbIE
HCTOYHUKH

Cooeporcanue yuedonozo mamepuana
Jexkuuu

VYTIieBogopoabl U UX NPUPOJAHBIE HCTOUHUKH. AJIKAHBI. H30MEpUs
Y HOMEHKJIaTypa ajlkaHOB. XMMHYECKUE CBOMCTBA aJIKAHOB.
[IpuMmeHeHue ankaHOB Ha OCHOBE CBOMCTB. AJIKEHbI. DTUJICH, €TI0
noiydeHue 'omonornueckuii psia, ©30Mepusi, HOMEHKIATypa
AJIKEHOB. XMMHUYECKUE CBOWMCTBA ATUJICHA:. [[puMeHeHre 3TuIeHa
Ha OCHOBE CBOMCTB. AJIKUHBI. ALIETHJIEH. XUMHYECKH € CBOKWCTBA
aneruieHa. [[pumMeHeHue anerniena

[TonsiTue 0 MMEeHaX Kak YrJIeBOJAOPOJIaX C ABYMs JIBOMHBIMU CBS3S-
mu. ConpspKeHHBIE JUEHBl. XMMHUYECKHe CBOMCTBA OyraaueHa-1,3
u u3onpena HarypanbHblil 1 cHHTETHYECKHE KaydyKu. PesnHa

Ilpakmuueckoe 3anamue Nol4.1lpenenvuble U HEMPEIETbHbIC
anu@aTudecKkue yrieBoA0POIbI

Ilpakxmuueckoe 3anamue Nel5 ConpsukeHHbIE JUEHBI.
XuMHYeCKUe CBOMCTBA OyraaueHa-1,3 u u3onpena

Jlabopamopnasa pabomaNe4. O3HaKOMIIEHUE C KOJUICKIINEH
o0pasioB HeTH U MPOIYKTOB €€ nepepadoTku. O3HAKOMIICHHE C
KOJUICKIIMEHN KaydyKoB U 00OpasliaMy U3/AETUH U3 PE3UHBI.

17




HaunMmeHnoBanue
pa3aesioB U TeM

Conepxanue yaeOHOro MaTepuaJjia, NpaKkTuyecKue u
JabopaTopHble padoThl, CAMOCTOSITeIbHAsI padoTa
o0yuaronmxcs

Oo0ne

yacoB

Camocmoamenvnasn paooma: [Tpupoansie HWCTOYHUKH
yriaeBoaopoaoB. IIpupoaHslil ra3: cocraB, IpUMEHEHUE B KAUECTBE
toruuBa. Hedre. CoctaB u nepepabotka Hedru. [leperonka Hedru.
Hedrenponykrei. (CocTaBieHue JOTUKO-TUIAKTUUECKUX CTPYKTYP
0 TeMeE)

[TonroroBka pedepaToB u NMpe3eHTAIUN HA TEMBI:

ODKOJIOTHUYECKUE ACIIEKThl MCII0JIb30BAHUS YIIIEBOJOPOIHOTO
CBIPbSl. DKOHOMHYECKUE aCIIEKThl MEXYHAPOAHOIO
COTPYIHUYECTBA IO UCIOIB30BAHUIO YITIEBOIOPOAHOIO ChIPbSL.
Hcropust OTKpBITUS M pa3pabOTKH Ta30BbIX U HEPTSIHBIX
MecropoxaeHuil B Poccuiickon denepanuu.

VYT1eBoI0poIHOE TOTUIMBO, €r0 BUABI U HA3HAUEHHUE.

Hedrp u ee TpaHcopTUPOBKA KaK OCHOBA B3aMMOBBITOJITHOTO
MEXJIyHapOJHOTO COTPYIHHUUYECTBA. ApOMaTHYECKUE
YIIIEBOIOPOABI KaK ChIpbe AJIsl MPON3BOJCTBA MECTUIN OB.
VYTeBoibl U UX POJIb B )KUBOM IPUPOJE.

2.3.
Kucaopoaconep
JKaume
OpraHuveckKue
coeIMHe HUS

. Codeporcanue yuedbnozo mamepuana
Jlexkuuu

. Kucnopoaconepxanme opranndeckue coeauHeHust CupThl.
®enon. Pu3nyUecKue U XMMUYECKUEe CBOMCTBA (heHoa..
Anpnerugpl. [lonstue 06 anprerngax. KapOOHOBBIE KHCTIOTHI.
[TorsiTne 0 KapOOHOBBIX KHCIIOTaX. KapOoKcHiIbHAS TpyIa Kak
(yHKIIMOHATIbHAS

. Beiciime >kupHBIE KUCITOTHI Ha MPUMEpe MATbMATHHOBOH 1
creapuHOBOM.K1CI0T. CroxkHbIe 3¢upsl 1 xupsl. [lonydenne
CIIO’KHBIX 3(UpOB peakiueil arepudukannn. CioxHbie 3 pupsl B
pHUpoJIe, NX 3HaUeHue. [[puMeHenne CIIoKHBIX 3(QUPOB Ha OCHOBE
cBoicTB. JKupsl Kak cinoxuble 3gupbl. Kiaccudukanus sxupos.
XVWMUYECKUE CBOMCTBA JKHPOB

. Ilpakmuueckoe 3anamue Nel6 1lonydenue u cBoNCTBa
KUCJIOPOJCOAEPKANMX OPraHUYECKUX COCIUHEHUN

Jlabopamopuan pabomaNe5 PactBopeHuUe IMUIIEpUHA B BOJIC U
B3aumoeiictBue ¢ ruapokcuiom meau(ll). CpoiicTBa ykcycHoM
KUCJIOTBI, 001IME CO CBOMCTBAMU MUHEPAIbHBIX KUCIIOT.
JlokazaTenbCTBO HEMPEIeIbHOTO XapaKkTepa KUJKOTO KUpa.
BzaumoneiicTBre TIIIOKO3bI M caxaposbl ¢ ruapokcuaoM meau(ll).
KauecTBeHHas peakuus Ha Kpaxmall.
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HaunMmeHnoBanue
pa3aesioB U TeM

Conepxanue yaeOHOro MaTepuaJjia, NpaKkTuyecKue u
JabopaTopHble padoThl, CAMOCTOSITeIbHAsI padoTa
o0yuaronmxcs

Oo0ne

yacoB

Camocmosamenvnaa padoma. 3HaueHUE YIIEBOJIOB B KUBOU
MIPUPOJIE U )KU3HU uyenoBeka. [loHsTue o peakiusax
MOJIMKOHICHCAITUU U TUAPOJIN3a Ha IPUMEpE
B3aMMOIIPEBpAIlCHU I : TITI0K03a —> monucaxapu. (Padora c
y4eOHHKOM - COCTaBJICHHE KOHCIIEKTA)

[TonroroBka pedepaToB M Mpe3eHTAMK HA TEMbI: MeTaHOoT:
xemouians 1 xeMooOus. ITaHOoI: Benuyaiiiee 6J1aro u
CTpamHoe 3710. AJKOTOJIM3M H ero npoduiakTuka. MypaBbUHAS
KUCJIOTa B IPUPOJIE, HayKe U MPou3BOJCTBE. McTopus ykcyca.
Crnoxubie 3¢Upbl 1 UX 3HAYEHUE B TIPUPOJIE, OBITY U IPOU3BOJICTBE
Kupbl Kak MPOAYKT MUTAHUS U XUMUYECKOE ChIphE. 3aMEeHa
KUPOB B TEXHUKE HEMHINEBBIM ChIpbeM. MbLia: poIioe,
HacTosee, Oymymee. CpeacTBa rMTHEHBI HAa OCHOBE

KU CJIOPOJICOJEPKAIMX OPraHMYECKUX COeAUHEHUN
Cunternueckue mororme cpenctsa (CMC): nocTtouHcTBa U
HEJIOCTaTKH. Pa3BuTue caxapHO! IPOMBILUIEHHOCTH B Poccun.

Koncyabranumn

2.4.
A3oTcoaep:kamm
€ OpraHuyeckKue
COeIMHEeHHs.
IHosmmMme pbi

. Codeporcanue yuedbnozo mamepuana
Jlexkuuu

[Tommumepsr Amunebl. [Tonstre 06 amuHax. Anudarudeckie aMmuHBI,
UX KIacCU(UKAKS U HOMEHKIATypa. AHUIIMH KaK OPraHUYeCcKoe
OCHOBaHME. AMUHOKHUCJIOTHI KaK aM(oTepHbIC

T (yHKIIMOHATIBHBIE OpraHUYecKre coeIMHeHus. benku.
[lepBuyHas, BTopr4Hasi, TPETUYHASI CTPYKTYPhI OEIKOB.
XUMUYECKHEe CBOICTBA OEJIKOB:

. [Imactmaccel. TlonydyeHne noauMepoB peakuue MoJIuMepu3aluu
1 IMOJINMKOHACHCAILINH. TepMOHJIaCTI/I‘-IHBIG u TCpMOpeaKI‘I/IBHBIe
rtactmaccsl. [IpencraBurenu ninactMmace. Bonokna, nx
knaccuukanms. [lomyueHrne BOJOKOH.

. IllIpakmuueckoe 3anamue Nel7 . PemeHre S5KCIEPUMEHTAITBHBIX
3a7a4 Ha UACHTU(UKAIIMIO OPraHUYECKUX COSIUHEH Uil.
Pacno3naBanue miacTMacc U BOJIOKOH.

Ilpakmuueckoe 3anamue Nel8 llonydenune u cBoiicTBa
IIOJINMEPOB

Camocmoamenvnaa padoma: AMUHOKHCIOTHI Kak aMQOTEpHBIE
IUQYHKIMOHAIbHBIE OpraHudeckue coenuHeHus. IlentunHas
CBs3p M mosumnentupl. [IppuMeHeHne aMHUHOKHCIOT Ha OCHOBE
cBoiicTB. (PaboTta ¢ yueOHMKOM - COCTaBlIEHNE KOHCIIEKTa)
[Tnactmaccsl. [oxyueHne noauMepoB peakiueil moJIuMepu3auy 1
IIOJIMKOHACHCAlIUuH. TepMOHHaCTI/I‘-IHBIC u TCPMOPCAKTUBHBIC
nactmacchl. [IpeacraBurtenu miactmace.

Bonokna, ux knaccudukanus. Ilosydenne BosokoH. OTaesibHBIE
MPEACTABUTEIN XUMUUYECKHX BOJIOKOH. (PaGorta ¢ y4eOHUKOM -
COCTaBJIEHUE KOHCIIEKTa)

Bcero

117
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2.4

2.5 Conep:xkanue pa3aesioB yueOHOM TUCHUITHHBI
2.4.1 3aHATHA Je KIMOHHOI0 THIIA

No HaumenoBanue CopepxaHue pasuena dopma
pasne pasnerna/TeMbl TEKy ]
Jia €ro
KOHTPO
Js
1 2 3 4
2 cemecTp
1 BBeaeHnue. Hayunbie MeTonbl mMoO3HaHUs BeUECTB U XuMuueckux|P, VY, T
Obuan u| sBiieHUM. Ponp JKkcepuMeHTa W TEOPUH B XUMHHU.
Heopranm4eckas | MogenupoBaHue XMMHYECKUX MPOLIECCOB. 3HAUYEHHE XUMHUHU
XUMHUS npu ocBoeHuu mnpogeccuit CIIO u cnemumansHocTeit CIIO

TEXHUYECKOr0 Mpoduiis mpodecCHoHaIbHOI0 00pa3oBaHus.

OcHOBHBIC TOHATHS W 3aKOHBI. BermecTBo. ATOM.
Monekyna. Xumuueckuil sneMmeHT. Amorponus. Ilpocteie u
CIIO)KHBIE BemiecTBa. KadeCTBEHHBIM M KOJIWYCSCTBEHHBIHM
COCTaB  BeHIeCTB. XUMHYECKHE 3HaKu H  (GOPMYIbI.
OTHOCHUTENIbHBIE  aTOMHasi W MOJIEKYJIspHasT ~ Macchl.
Kommuectso  BemectBa. (OCHOBHBIE  3aKOHBI  XHMHH.
CrexuomeTpusi. 3aKOH COXpPAaHEHMS MacChl BEIIECTB. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB MOJEKYISIPHONW CTPYKTYPHI.
3akoH ABOraJpo M CIEJACTBUSA U3 HETO.

Ilepnomnueckuit 3akoH u llepuoanyeckas cucrema
xumuuecknx snemeHToB J[. M. MeHnneneeBa u cTpoeHHe
aroma llepnomnueckuii 3akon [[.M.MenneneeBa. OTKpbITHE

JA.N.MenneneessiMm Ilepronuueckoro 3aKOHa.
[Mepuommueckuii 3akoH B Qopmymuposke [[. 1. Menneneena.
Ilepnoanueckas Tabauna XUMUYECKUX JJIEMEHTOB

rpadguueckoe  OTOOpaXeHHE  MEPUOAMYECKOTO  3aKOHA.
CTpykTypa TEpUOAMYECKON TaONMIBI: MEPUOILI (Majble M
Oosbume), rpynmsl (riaBHas U nodounas). CTpoeHue atoma u
[lepuonnueckuit 3akon J[.M.MenneneeBa. ATOM  cioXHas
yactuna. Sapo (OIpOTOHBI M HEHUTPOHBI) U 3JIEKTPOHHAA
obosouka. HMzotombl. CTpoeHHE 3IEKTPOHHBIX 000J0YEK
aTOMOB 3JIEMEHTOB MaJIbIX Mepro10B. OCOOEHHOCTH CTPOCHUS
9JEKTPOHHBIX  O0OJOYEK AaTOMOB 3JEMEHTOB  OOJBIIMX
neproIoB (MepexoAHbIX deMeHTOB). [loHsaTHE 006 OpOUTaNISIX.
S-, p- u d-opOutanu. DIEKTPOHHBIE KOH(HUTYpAIlUH aTOMOB
XUMUYECKUX 3JIEMEHTOB.

Crpoenune BemectBa. VoHHas XuMHuecKas CBS3b.
Krnaccuguxkanys HOHOB: IO COCTaBy, 3HAKy 3apsia, HAIUUUIO
ruapatHod 000J0uku. MOHHBIE KPUCTAJUIMYECKUE PEIIETKH.
KoBaneHTHass xumuyeckas cBs3b. MexaHu3M 0O0OpazoBaHUs
KOBQJIEHTHON CBs3U (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN).
DnekTpooTpuliatenbHOCTh.  KoBajlleHTHbIE  MOJNsipHAs U
HENoJisIpHass  CBA3U. KpaTHOCTP  KOB@IEHTHOM  CBSI3U.
MonekynsipHble M aTOMHbIE KPUCTANIMYECKHE PEILETKH.
Merannuueckass cBsi3b. DuU3MYECKHE CBOWCTBA METAJLJIOB.
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ATrperaTHble COCTOSIHUSI BEUIECTB M BOJOPOAHAS CBS3b.
TBepmoe, >XUAKOE W Ta3000pa3HOE COCTOSHUS BEILECTB.
[lonsitue o cMecu BemecTB. ['OMOTEHHBIE U Te€TEPOreHHbIE
cmecu. CoctaB cmeceil: oObeMHass M MaccoBasi JOJHU
KOMITOHEHTOB CMECH, MaccoBas A0JiA pumecei. Jucnepcusie
cuctemsl. [lonsiTre o aucnepcHoil cucreme. J(ucnepcHas gaza
U jaucriepcuonHas cperma. Kimaccudukamus aucnepcHbBIX
CHCTEM.

Boma. PactBopsl.
DIIEKTPOIINTUYECK
ast IUCCOIHAIlN

Bonma. PactBopnl. PactBopenue. Boja Kak pacTBOPUTEIb.
PactBopumocTs BenecTB. HachlleHHBIE, HEHACBILCHHBIE,
IIEPECHIIICHHBIE PACTBOPBI. 3aBUCHUMOCTb PAaCTBOPUMOCTH
ra3oB, SKMAKOCTEH M TBEPABIX BEIIECTB OT pPa3IMYHBIX
(akropoB. MaccoBass g0y PacTBOPEHHOIO  BEINECTBA.
OJIEeKTPOJINTUYECKAsT ~ JAMCCOLMALMA.  DJIEKTPOJIUTBHl U
HE3JIEKTPOUTHI. DIIEKTpOIUTUYECKAs U CCOLAAITUSL.
MexaHu3Mbl 3JEKTPOJIMTUYECKON AUCCOUMALMU ISl BEIIECTB
c pa3IMYHBIMU TUIIAMH XUMUYECKOU CBSI3U.
I'mapaTtupoBaHHblE W HETWAPATUPOBAHHBIE HOHBI. CTENEeHb
ANEKTpONIUTHYECKOU nucconuanuu. CuiibHble W cladbie
AIEKTPOJIUTHI. OcHOBHBIE MOJIOKEHUS TEOPUH
AIEKTPOJIMTUYECKOU aucconuanuu. KuciaoTel, oCHOBaHHUS U
COJIA KAK DJIEKTPOJIUTHI.

PV, T

Knaccuduramus
HEOPTaHHUYECKUX
COCMHEHUN U UX
CBOMCTBA.

Kucnorsl 1 ux cBoiicrBa. KucioTsl kak 3J€KTpOJIMTHI, UX
Kiaccu(pukanuss MO pa3IUYHBIM MpU3HAKaM. XHUMHUYECKHE
CBOWMCTBAa KHUCJIOT B CBETE€ TEOPUH DIIEKTPOJIUTHUECCKON
JUCCOIMAIIUH. OcobenHOCTH B3aUMOJEUCTBU
KOHIEHTPUPOBAHHOM CEpPHOM U a30THOM KHCIOT C METAJUIAMH.
OCHOBHBIE CITOCOOBI TOTY4eHUsT KUCIOTHl. OCHOBAHUS U UX
cBoiictBa. OCHOBaHMS Kak 3JEKTPOJIUTHI, UX KiIacchuKaius
0 pa3MYHbIM  TpU3HaKaM. XUMHUYECKHE CBOWCTBA
OCHOBaHMM B  CBETE€  TEOPUM  DIIEKTPOJUTHYECKON
gucconuanuu.  PasnoxkeHune  HEpacTBOPUMBIX B BOJAE
ocHOBaHUU. OCHOBHBIE CHOCOOBI MOJy4€HUS OCHOBAHMII.
Comu u ux coiictBa. Conu Kak 31eKTpoiauThl. Coiau cpeqHue,
KUCJIBIE U OCHOBHBbIE. XMMHUUYECKUE CBOMCTBA COJIEH B CBETE
TEOPUU  DJIEKTpoJUTHYECKOM  auccoruanuu. CrnocoOsbl
nostydeHus cosned. I'maponus coneit. OkCUAbl U UX CBOMCTBA.
ConeoOpazyronme u Hecoseobpasyronme OKCHJIBI.
OcHoBHbIE, aM(POTEpHBIC U KUCIOTHBIC OKCHIBI. 3aBHCUMOCTh
XapakTepa OKCHJa OT CTENEHU OKHCIEHHS] 0Opasyrolero ero
Metaiia. XUMHYECKhe CBoWicTBa OkcuaoB. [lomydenue
OKCH/IOB.

P,V,T

XUMHYecKue
peaxkunu

XUMHUYECKHE peakuuu Knaccudukamus  XuMHUYECKHUX
peakuuili. Peakuum CcOEIMHEHMS, Pa3lOKECHUS, 3aMELICHUs,
oomena. Karamutuyeckue  peakumu. OOpaTumble U
HeoOpaTHMble peakuuu. ['OMOreHHble U TIeTepOreHHbIE
peaKuru. JK30TEPMUYECKUE U IHAOTEPMUUYECKUE PEAKLIUU.

[loHsiTHE O CKOPOCTHM XUMHUYECKUX peakuil. 3aBUCHMOCTb
CKOPOCTH XUMHMYECKMX PEaKIUH OT Pa3IMYHbIX (PAKTOPOB:
NPUPOABl  pEarupyrolMX BEIIECTB, WX KOHIEHTPALMH,
TeMIepaTyphl, ITOBEPXHOCTHU CONPUKOCHOBEHUS u

PV, T
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UCIIOJIb30BaHMS KaTaan3aTopoB. OOpaTUMOCTh XMUMHYECKUX
peakuuii. O6patumbie U HEOOpATUMBIE PEAKIIHU. XUMHUUYECKOE
pPaBHOBECHE U CIIOCOOBI €r0 CMEIICHU S

OCHOBHBIE TIOHATHS OPraHUYECKOM XUMHUHU M TEOpHs
CTPOCHUS OPTaHUYECKUX COCAMHEHUI [Tpeamer
opranuyeckod xumuu. llpupoanble, HCKYCCTBEHHbIE U
CUHTETUYECKHE OpPraHUYECKUE BELIECTBA. Teopus CTpOcHUs
opranuueckux coenuHenuit A.M.byrnepoBa. W3omepus u
u3omepbl. Krnaccudukarus OpraHM4ecKuX BEIIECTB |
peaKuui.

YrneBogopoasl W HMX HNPUPOJHBIE HMCTOYHHUKU. AJIKAHBI.
M30MEpUs U HOMEHKIATypa ajJkaHOB. XMMHYECKHE CBOWCTBA
ankaHoB. [I[puMeHeHue alkaHOB HA OCHOBE CBOMCTB. AJIKEHBI.
OTHUJEH, €ro Iojay4eHue [OMOJIOTrMYecKHi psl, HU30Mepus,
HOMEHKJIaTypa aJKeHOB. XMMHUYECKHE CBOWCTBA HTHUJICHA..
[Ipumenenne »5STUiIeHa Ha OCHOBE CBOMCTB. AJIKUHBI.
Anerunen. XuMHU4YecKHe CBOMCTBa areTwieHa. [IpumeHeHue
aleTUJIcHa.

[lonsTue o gueHax Kak yIIeBOJOpPOJAax C JIBYMs JIBOWHBIMU
cBsi3a- MuU. ConpspkeHHbIE AMEHbl. XUMHYECKUE CBOMCTBa
OyraaueHna-1,3 u uzonpena. HaTypanbHbIM U CUHTETHYECKHE
Kayqyku. Pesnna.

Kucnopoaconepxamnme oprannyeckue coenruHeHuss CHOUPTHI.
Oenon. Dusznyeckue W XUMUUYECKHE CBOMCTBa (eHona..
Anbneruapl. [lonstue 06 anpaerngax. KapOoHOBBIE KHCIOTHI.
[Tonsitue o kapOoHOBBIX KucioTax. KapOokcuibHasi rpyrmmna
KaK (pyHKI[MOHATbHASL.

Beicume kupHBIE KMCIOTHI Ha NMpUMEpe MaIbMUTHHOBON U
cTeapuHOBON.KuCIOT. Crioxkuble 3Qupbl U Kupbl. [lonyueHnue
CIOXHBIX d3(upoB peakiuedr srepudukanuu. CloXKHbBIE
3¢upel B NpUpOJE, UX 3HaueHUe. [IpuMeHeHHe CIIOXKHBIX
3(¢UpOB HAa OCHOBE CBOMCTB. JKHpBI Kak CIIOKHBIE D(PHUPBHI.
Knaccuduxanus xupoB. XMMHUECKUE CBOMCTBA KUPOB.

PV, T

[TonstTue o006 amuHax. Anudaruyeckue aMHUHBL, UX
KIacCH(UKalMs 1 HOMEHKIATypa. AHWIMH KaK OPraHUYEeCcKOe
OCHOBAaHME. AMIHOKHCIIOTBI KaK amQoTepHbIe
TUYHKIMOHAJIbHBIE OpraHWyeckue coeAuHeHus. benku.
[lepBuyHas, BTOpWUYHAs, TPETUYHAsI CTPYKTYphl OEJIKOB.
XUMHYECKHE CBONCTBA OENKOB:

PV, T

5 Opranunyeckast
XUMUS

6 [Tonmumepbr
AMUHBL.

7 [Inactmaccsl.

[lomyyeHne TONMMEPOB peakUHUel NOIMMEPU3AUUN U
MOJUKOHJCHCAIMU. TepMOIIaCTUYHBIE U TEPMOPEAKTHUBHBIC
iactMmacceel.  IlpencraButenu mactMacce. BosokHa, uX
kiaccuukanus. [lomydyeHue BOIOKOH.

[pumeuanue: T — TecTupoBanue, P — Hanucanue pedepara, ¥ — yctasiit onpoc, KP — koHTponbHas paboTa
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2.4.2. 3aHATHSA CeMHHAPCKOI0 THIIA

— HE NPEyCMOTPEHBI
2.4.3. llpakTtuyeckue 3ausatus (JlaboparopHble 3aHATHS)

B Bozie maccoii 200 T pacTBOpHIM TOBAPEHHYO COJIb Maccoii 50 T.

Bbruuciute MaccoByIO I0JII0 OBap €HHOM COJIM B IIOJIy4E€HHOM PacTBOpE.
Hano: Pemennel. I pemeHus 3a1a4u UCTIONB3YeM (OpMYIIBI:
mie - Ea)

m(NaCl) =50 r oy - T P9)

m(H,0) =200 r

No HaumenoBanue CozepxaHue pasjena dopma
pas3 pasnena/TeMbl TEKYIETO
nen KOHTPOJIS
a
1 |2 3 4
2 ceMecTp
IIpakTH4yeckue 3aHATUSA
1 |«OcHoBHble monsiTHs | 1.Bemectso. AToM. Mosekyna. PV, T
U 3aKOHbD» 2. XUMHUYECKUHN 3JIEMEHT. AJUIOTPOIHSI.
3.IlpocTeie ¥ ClOKHBIC BelecTBa. KauecTBEHHBIH U KOJMYECTBCHHBIA COCTAB
BEIIIECTB.
4 Xumuueckue 3HaKdH W ¢Gopmynbl. OTHOCHTENBHAs, AaTOMHas W
MOJICKYJIIpHast MacChl..
5.CrexoMeTtpusi. 3aKOH COXpaHEHHS MAcCChl BEHIECTB. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB MOJICKYJLIPDHON CTpYKTypbl. 3aKOH ABOTraapo U CICICTBUS
U3 HETO.
2 «PacyeTrnble  3agauu | 1. OTHOCUTENBHBIE ATOMHBIE M MOJIEKYJIIPDHBIE MACCHI vV, T
Ha HaxoxaeHue | 2. Enqmauna konmdyecTBa BemecTBa — MOJIb
OTHOCUTEIHLHOM 3. MousipHEIi 00bEM ra3a
MOJIeKYJISI PHOM 4. TInoTHOCTH Ta30B
Macchl, ompenesenue | O0paszer pernieHus 3amaun . Beraucinre 00beMbl BOJOPOIa M KUCIOPOa
MaccoBOil Ao | (HYy.), KOTOpbIe 00pa3yroTes mpu pa3nokeHun90 T BOJpI.
XUMHYECKHX . [larno: m - 90r. V=H1o * Va
3JIeMEeHTOB B| V- O ? 2 H2+ 02= 2H20
cjaoxkHoM BemectBe». | V- H ? x x 90r
4r 36r 36r
Hio(O)= \36r.= V= * 22.451=
Hio(H)= \4r.= V= *22.45=
5. Beruncnenne MaccoBO# I0JIM M MacChl pACTBOPEHHOTO BEIIECTBA
(pactBOpUTEIS).
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HanTtn
w(NaCl)

M(p-pa) = m(B-Ba) + M(p-1s).
2. OnpeznensieM mMaccy pacTBopa:

m(p-pa) = m(NaCl) + m(H,0) =50 r+200 r=250 r.

3. OnpenemnsieM MacCOBYIO JIOJIIO COJIH B PacTBOPE:

miMNaCl) =0

w(Nacl) = MP-Pal = 25807 — g9 (20u).

Omeem: MaccoBast 10J1s1 IOBapEHHOM COJIM B TIOJIyYEHHOM
pactBope coctaBiseT 0,2 (20%).

«Crpoenne aroma | |.Ilepuomiueckuii 3axon I M. Mengneneesa. Otkpoitie J[.M.MeHneneessm vV, T
TePHOA MYeCKHIi Ilepuoauyeckoro 3akoHa.
3aKO0H JA.A.| 2. CtpykTypa nepuoaM4ecKoil TabJMIbl: Mepruobl (Majbie U OOJIbIIuE),
MemnneseeBa» rpynmnsl (r1aBHas ¥ noOovHas).
3. Crpoenue atoMma u Ilepuommueckuii 3akon JI.M.Menzeneesa.
«OcobennocTn 1. CtpocHHE 3JICKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB MaJbIX iepruoyioB. |P, YV, T
CTPOCHUS 2. OcoOEHHOCTH CTPOCHUS HJICKTPOHHEIX 000JIOYEK ATOMOB JIEMEHTOB
3JIeKTPOHHBIX OOJBIINX MEPHOJIOB (IEPEXOAHBIX 3JEMEHTOB).
000J1049eK aTtomoB | 3. [loHsTHE 00 OpOUTANSIX. S-, p- U d-OopOHTAIH.
3JIeMeHTOB  00IbIHX | 4. DIEKTPOHHBIE KOH(QUTYPAIIH aTOMOB.
MepHOIOB» 5. CocTaBbTe 3JEKTpOHHBIE (HOPMYIBI aTOMOB (PTOPA, KA, TUTAHA.
«Tlpurorosienue Hemu pabotel: 1.3akpermsieM W yrayOmseM 3HaHHA O TpurotosieHud | Y, KP
CyCHeH3UH CycIleH3MH KapOOHAaTa KaJbIUs BBOJE, MOJYYCHHH SMYJIBCHH MOTOPHOTO
Kkap0oHaTa  KaJblMd | Macia. 3HAKOMUMCS CO CBOMCTBAMH AMCIICPCHBIX CHCTEM.
B Bojge. [Ilonyuenue|2. BripaGaTeiBaeM yMEHHE JOTHYECKH IOCJIEOBATEILHOTO M3JI0KE HHS
3MYJbCHM MOTOPHOIO | MaTepHaa.
MmacJja. 3. dopmMupyeM HaBBIK 0(OpMICHHS Tab0PATOPHOH pabOTHI IO CTAHAAPTY.
O3HakoMJIeHHE co| Teopetnueckue ocHoBbl: Cpeau Bcero MHOTOOOpasus cMeceit ocoboe MecTo
cBolicTBaMHU 3aHUMAIOT TEeTePOTeHHbIE, T. €. TaKHe, YacTULbl KOMIIOHEHTOB KOTOPBIX
JMCTIEPCHBIX CHCTEM» |3aMETHBI HE BOOPY>KEHHBIM IJ1a30M HJIM C TIOMOILBIO ONTHYECKUX MPUOOPOB
(JymBl, yBEMMYHUTENILHOTO CTEKNIA, MUKPOCKOIA).
I'eTeporeHHble cMECH MOTYT COCTOSITh U3 PABHOMEPHO, M HEPABHOMEPHO
pacmpesesieHHbIX KOMIIOHEHTOB. B mepBoM cilyuyae reTeporeHHble CMecH
Ha3bIBAIOT JUCIEPCHBIMH CUCTEMaMMU
[IpurotoBnenue cycneH3uu kapOoHaTa KajdbLKs B BOJE.
B mpoOupxy Haneiite 4-5 MJI CBEKEIIPUTOTOBIICHHOTO PacTBOpa THIPOKCHIA
KaJgblusl (M3BECTKOBOM BOJABI) U OCTOPOXKHO uepe3 TpyOouKy mIpoyBaiite
Yyepes HEero BBIJIbIXAaeMbIH BO3AYyX.
W3BecTkoBasi BoJa MYTHEET B pe3ysbTaTe NMPOTEKAaHUs PEeaKUU:
Ca(OH), +CO, = ...
IToydeHnue >MyJIBCHH MOTOPHOTO Macia: B KoHHYECKy KoJOy ¢ BOJOH
n06aBbTe HEMHOTO MOTOPHOTO Macia 1 B30OoJITaiTe.
«DNIeKTpoJauTHYECKA | 1.DJIeKTpOIMTHIECKAsT IUCCOHATIHA. vV, T
A auccouuauus. | 2.Bonma. PactBopsl. PactBopenue. Bona xak pactBopures.
DJIEKTPOJIUTBI U | 3.PacTBOPUMOCTE BELIECTB.
He3JIEKTPOUT bD) 4. HacelmeHHbIe, HEHACHIIICHHBIE, IEPECHIIICHHBIE PACTBOPHI. 3aBUCHMOCTh
pacTBOPUMOCTH Ta30B, JKUAKOCTEH M TBEPABIX BEIIECTB OT pPAa3IMIHBIX
(axTopos.
5. MaccoBas 1011 pacTBOPEHHOIO BEILECTBA.
(TIpuroToRIeHHe 3a0aua. Ha peaxuuio cMmecH, cocTosmeil u3 kapOoHaToB HaTpusa U Kamus,| Y, KP
.. | maccoit 04000 r wm3pacxomoBaim 22,00 ma  0,3000 M pactBopa HCI.
pacreopa SVIAHHON | B e s MaccoByro gomo (%) kapOoHaTa HaTpus U KapOOHATa Kauus B
KOHLEHTPA U m»

CMECH.
Pemenue.
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CornlacHO ypaBHEHHIO
Na,CO; + 2HC| — 2NaCl + H,0 + CO21
OJHOMY MOJIIO HOHOB BOJIOpOJa cooTBeTCTBYET YCJIOBHAA
gacTuila %2Na,CO3, cremoBatensHO fa(Na2C03):1/2.
B TOYKE DKBUBAJICHTHOCTHU
n(*/,Na,CO3) + n(*/,K,CO3) = n(HCI) |
wicr) = CECLV ECh

e 1000 — gucno  wmoseit HCIB  pactBope,
MOIIeIIeM Ha THTPOBaHMUE.

Ecm depe3 ® 0603Haunth MaccoByro jaoio (%) Na,CO3; B cMecH, To 9uciio
Mmoreii sxkBuBanieHTOB KyCO3 nNa,COs3, conepxaieecs: B HaBeCKe, paBHO:

(i, Ma, CO,) = e
(/2 NaaCOs) M, Na,CO,) - 100
W, B,COy) = 7100= @)

M, E,CO0-100
CouetaHne 3TUX COOTHOIICHHUI aacT

ma L m(00-@) _ CEHCHYHEHC)
M, Na,C0,)- 100 M, K 00,0100 1000

HOI[CTaBJBH[ YUCJIOBBIC 3HAYCHUSA, TOJTYIYUM

0,4000. @ + 0,4000-0100— gy 0,3000. 22,00
52,9942.100 £9,103.100 1000

oTkyaa ®=46,12% Na,COs; 100-46,12=53,88% K,COs.

Otset: 46,12%; 53,88%.

IIpu pemenun 3agayu HEOOXOIMMO BOCIIOJB30BATHCS JAaHHOW (Qopmyloif: ,
rae TB — Macca BelllecTBa; T p-pa — macca pactBopa; W — MaccoBas 0t
PacTBOPEHHOTO BEILIECTBA
1) Beruucimre tatp 0,1 H pactBopa H2SO4 mo NaOH. [lano:

2) B 250 mn pactBopa Ca(OH)2 comepsxutcs 3,705t Ca(OH)2.

BbrumcinTe ero HOpMaibHOCTB.

3) YroOb1 HeiftpamzoBath 10 M pasdasnennoit HC1 motpe6osanocs 12,8
M 0,1 H pactBopa NaOH. KakoBa HOpMaJIbHOCTb KUCJIOTHI?

4) CkoJbkO TpaMMOB HHUTparta cepebpa motpedyeTcst is MPHUrOTOBICHUS
1,5m1 0,1 H pactBopa?

8 «XuMuIecKue 1. Kuciotsl m ux cBo¥icTBa. KUCIOTHI Kak 3JIEKTpOJHTHI, WX Kiaccudukamus| P, ¥, T
cBoiicTBa KHCJIOT, | IO Pa3IM4YHbIM IPU3HAKAM.
OCHOBaHMii, coJieii B|2.XMMHUYECKHE CBOWCTBA KHCJIOT B CBETe TEOPUHU BICKTPOJUTUYECKON
cBeTe TEOPHH | TUCCOIIAAIUH.
3JIEKTPOJIUTHYECKOM 3.0cHoBanug U uXx cBoHcTBa. (OCHOBaHMS KaK 3JEKTPOJUTBI, HX
JTHCCONUALTID KIacCUpUKAlUs 10 pa3iMYHBIM MpU3HaKaM. XUMUYECKHEe CBOHCTBA
OCHOBaHUU B CBETE TCOPHUH AJEKIPOJUTUUECKON TUCCOLMAIINH..
4.Comu u ux cpoiictBa. Comu kak 3nekTpoiutel. CoiM cpelHue, KUCHIble U
OCHOBHbIE. XUMHUYECKH CBOMCTBA COJIE B CBETE TCOPHH 3JIEKTPOJIUTHYECKOM
mucconuanui. CnocoOsl moaydeHns coyiei. ['mapomms coneid.
9 «TlonsiTue 0 pH| 1. BogopOmblii IOKa3aTesb. VY, KP
pacTBOpa. 2. 3nauenus pH B pacTBOpax pa3IUuHOM KHCIOTHOCTH.
Kucnornas, 3.Metoms! onpezeneHus 3HaueHus pH.
IIeJIOYHAs, 4.Ponb pH B xumuu u 6uonory.
HeHTpaIbHAast cpena
pacTBOpoB»
10 | «Meton 1.Ilpouecc okucneHusI U BOCCTAHOBJICHHUS. vV, T
3JIEKTPOHHOI'0 2. OKHCIMTENb U BOCCTAHOBUTEb.
Oaanca 11 | 3.0KUCINTENTbHO-BOCCTAHOBUTEJILHBIE PEaKIUH.
€OCTaBJIeHUS 4. MeTop 37eKTpOHHOTO OanaHca.
YpaBHeHUil OkucneHne - NpoLece OTAaYM JIEKTPOHA, KOTOPBIH COMPOBOXKIAETCS
OKHCJINTEIHHO- MOBBINICHUEM CTCTICHU OKUCIICHHSI
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0 - +
Na“- 1e"— Na" BoccTaHOBIeHHE IPOIECC MPUCOCAMHEHUS 3JICKTPOHOB,

BOCCTAHOBHTEJIbHBIX
peaximiiy KOTOPBIH COMPOBOKAACTCS TIOHIKCHHEM CTCTICHU OKHCIICHHS.
C1,%42e —2CT Bapuanr 1

1. YeMy paBHa CTEIeHb OKHCIEHHUS aTOMOB 3JieMeHToB PBr3; Bry; H,SiOs;
2 KakuMu CBOMICTBAMH — OKHCIUTEIFHBIMH WM BOCCTAHOBHTEILHBIMU —
00J1a1af0T MOHBI S'Z; Fe+3;
3. VKaxuTe, KaKoe BEIECTBO SBIACTCS OKUCIUTEIEM, KaKoe
BOCCTAHOBHTEIICM
Cu + HNO;3 = Cu (NO3), + NO + H,O omnpenenmmre k03¢ hUIIHEHTHI
METOJIOM 3JIEKTPOHHOTO OayiaHca
4. Yemy paBHa cteneHb okucieHns atomoB aneMeHToB AGNO;; Op;
H,C,0,
5. Kakumu cBOMCTBAMU — OKUCIHUTENLHBIMU W BOCCTAHOBUTEIbHBIMU —
o6nagaror norer 02 Al
6. YkaxkuTe, Kakoe BEIIECTBO SIBIIETCS OKUCIUTENIEM, KaKOe
BOCCTAaHOBHTEIIEM
PbO, +HCI = PbCl, + Cl, + H,O ompenemure k03 dummeHTsr MeTOI0M
SJIEKTPOHHOTO OanaHca.

11 | «OdpaTumbIe u| 1. Xumuueckue peakiuu Knaccupuranus XAMHUYECKUX PEaKIHiA. vV, KP
HeoOpaTUMble 2.Peakumu coeauHeHMs, pa3ioKeHus, 3aMelleHns, 0OMeHa.
peakium. 3. KaTanuTiyeckue peaxiuu.

Xumuyeckoe 4.00patuMble U HeoOpaTUMble peakiuuu. ['OMOTeHHble M TeTepOTreHHBIE
paBHOBecHe H | peaKiuu.

CTI0COOBI ero | 5.9k30TepMHUYECKIE U SHIOTCPMHYCCKHE PEaKIIHU.

CcMeIIeHns»

12 | «MeTtamibl u| 1. Metamumbl. OcOOCHHOCTH CTPOCHHUS aTOMOB U KPpUCTAILIOB. DU3nueckne PV, T
HeMeTALTbI. cBO¥cTBAa MeTawIoOB. 2. Kiaccudukamus MeTauioB Mo pasiMYHbIM
3aBucumMocTh npu3HaKaM. XUMHYECKUE CBONCTBA METAJUIOB.

CBOJCTB rajoreHoB | 3. DICKTPOXUMHUYECKHN DS HANPsDKEHUH MeTauioB. O0IIye criocoObl

OT HX TMOJOKEHHSl B |TOJYYCHUS METAJUIOB.

e puo e C KoM 4 Hemetammsl. OcOOEHHOCTH CTPOCHHUS aTOMOB.

CHCTEME» 5. 3aBUCUMOCTb CBOMCTB raJIOT€HOB OT UX NoJoxkeHus B [lepuoauueckoit
cucTeMe.
6.0OkucIMTeIbHBIE YW BOCCTAHOBUTENIbHBIE  CBOMCTBA  HEMETAUIOB B
3aBHCHMOCTH OT UX IMOJIOKEHUS B PSIY JIEKTPOOTPUIIATETHHOCTH.

13 | «MsroroBiienne l.3anummTe cOOTBETCTBYIOIKE (OPMYIBI METaHA, MPOIAHA, UC - U TpaHc-| Y, KP
Mo eJIeH MOJIEKYJI | ©30MEPOB MOJIEKYJIBI Oy TeHa-2.

OPraHu4eCKHuX Vxaxure mmHy cBazeit C—C, C=C u BelM4YUHBI BaJICHTHBIX yroB H—C—
BellIECTB» H u H—C—C B 1pethemM cTosb1e TaOIUIIBI
2. CocTaBbTe MIAPOCTEPIKHEBYIO MOJEIb MOJIEKYJIBI M E€TaHa:
- BO3bMUTE U3 Habopa MapuK YepHOTo [[BeTa, KOTOPBIA Oyaer
CHUMBOJIM3UPOBATh aTOM YIJIEPO/a, U HEOOXOMMOE YHUCIIO IAPUKOB OENoro
LIBETa, KOTOPbIC 6y11;yT CUMBOJIM3UPOBaTh aToMbl BOJIOPO/IA;
- MICTIOJB3YS IeTay Habopa, HeoOX0MMMbIe TSI COCIMHEHUS IApUKOB,
COCTaBbTE IIAPOCTEPIKHEBYIO MOJICNIb MOJIEKYJIbI METaHa.
3. CocTaBpTe LIAPOCTEPKHEBYIO MOJETb MOJEKYJIBI IPOIaHa:
- ICXOiI M3 MOJIETIH MOJIEKYJIbl METaHa, COCTABBTE MOJIENb MOJIEKY JIbI
MpoTana;
- OTHUMHUTE OT MOJENM MOJIEKYJbl MeTaHa IIapuK OeJoro IBeTa
(cumBoJI aToMa BOJOPOJA) M HAa €ro MECTO HPUKPENuTe UYepHBIH MIapuk
(cuMBON aToMa yIiepoja), K KOTOpOMY J00aBbTe elle OJHUH INapuK —
CHUMBOJI IPYTOTO aToMa yIiepoa;

14 | «1lpepesbHbie H|( l.AmidaTudeckue yrieBoa0po bl P,V, T
HemnpeeabHbIe 2. XuMHU4YecKHe CBOMCTBa ankaHOB. [[puMEHEHHE alkaHOB Ha OCHOBE
amndpaTuuecKne CBOICTB.

YIJ1€BOOPOIbI 1 | 3.AJKeHBI. DTHIIeH, ero nojy4eHue ['oMooTnaeckuii ps, u3oMepus,
HOMEeHKJIATYpa HOMCHKJIATypa aJIkeHOB. XUMHUYECKUE CBOiicTBa THieHA: [IprMeHeHHE
AJTKAHOB» STHJICHa HA OCHOBE CBOMCTB.

4.  Ankunpl. AnetwieH. XUMHYECKHE CBOWMCTBA

IIpuMmeHeHMe aneTwIeHa.

alcTUJICHA.
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15 | «Conpszkennnie 1. ConpspKeHHBIC TUCHBI v, T
aueHbl. Xumuyeckue | 2. XuMuueckue cBoicTBa OyTaaueHa-1,3 M nzonpeHa: oOeclBeurBaHUE
cBoiicTBa QyTagueHa- | OPOMHOM BOABI H IMOJUMEPH3ALUS B KaydyKH
1,3 u uzonpena» 3.. HatypaJibHBIM M CHHTETUYECKUE Kay4YKH.

4. Pe3una.

16 | «Ionydyenne 4| 1. Kucnopoaconepkamue OpraHHIecKHe COSIUHEHUS VY, KP
cBoiicTBa 2.CnupTsl.
kncaopoaconepkanm | 3.denon. dusnueckne U XUMHUYECKHE CBOWCTBA (heHOIA.

X oprannveckux | 4. Ampaeruasl. [ToHsTHe 00 anpaernaax.
coeMHEeHUiD» 5. KapOonoBeie  kucioTel. [loHsATHE O  KapOOHOBBIX  KHCJIOTaxX.
Kap6oxcumnpHast rpynma kKaxk GpyHKIHOHAIbHAS.

17 | «Pemenue Beimanbel yeTsipe makeTHka ¢ 00pasmaMu mactMacc (0e3 Hammucei): Vv, KP
JKCHepUMEHTANLHBIX | Bapmant 1 a) ®denomuiact; 6) HeUTyIONT;, B) HOJMMATIWIICH; T) KalpoH.
3a1a4 Ha | Bapuant 2 a) [lomuBuammxmopus; 0) HOIUCTHPOI; B)
u1eHTHUKAIMIO MOJIIM € TUJIM €TAKPHJIAT; T) HEJUTyIOUI.

OpraHu4ecKux OmnpenenuTe MO XapaKTepHBIM CBONCTBaM, Kakas IJlacTMacca HaXoJuTCs B
coeIMHEe HMIA. Ka)XJIOM U3 MaKEeTHKOB.
PacnosnaBanue 2. Bolmasbl ueThIpe MakeTHKa ¢ 00pa3aMu BOJIOKOH (6e3 Haamucei):
njiacTMacce u | Bapuanr 1
BOJIOKOH» "a) Bucko3Hoe BOJIOKHO; 0) HUTPOH; B) LIEPCTh; I') JABCaH.
Bapuanr 2 a) XnonuatodymakHOe BOJIOKHO; 0) alleTaTHOE BOJIOKHO; B)
XIOpUH; T) KallpOH.
OnpenenuTe MO XapakTEpHbIM CBOHCTBAM, KAKOE BOJIOKHO HAaXOIUTCS B
KaXJIOM U3 MaKETHKOB.
Crenyiite MHCTPYKIUSIM !

18 | «Moxyuenne u| 1. Tnactmaccsl. PV, T
cBoiicTBa 2.JlonydeHue MoiMMepoB peakuueil MMM epU3aliy 1 HOJUKOHACHCAIUH.
MOJIUM €POB» 3. TepMoIiacTHIHBIC W TEPMOPEAKTUBHBIC TUIACTMACCHI. [IpeacTaBuTem

acTMacc.
4. BonokHa, ux wiaccudukamnus. [loydeHue BOJIOKOH.
JlaGopaTopHble 3aHATUSA

1 HcnbiTanue B3aumoneiictBue MeTalsioB € KUCIOTaMU. BzaumopneiicTBue KHCIOT C
pacTBOpoB KHCJIOT | OKCHJIAMH ~ METaUIOB.  B3amMopeiictBHe  KHCIOT €  OCHOBAHUSMH.
HHAMKATOPAMH B3aumonelicTBiEe KUCIOT C COJISIMH.

HcnpiTaHue pacTtBopoB Hiesioueil mHAMKaTopamu. Bzaumosneiicteue menouen
¢ cossiMu. Pa3znoxeHne HepacTBOPUMBIX OCHOBAHHM.

BsaumoneiictBue coneit ¢ metaulamu. BsaumogeiictBue cosiell apyr ¢
Jpyrom. I'maponus cosieil pa3nuyHOro TUMa.

2 Peakuusi  3amemienus | Peakiuu, unympe ¢ oOpa3oBaHMEM OcCajka, rasa WIM BOJbl. 3aBUCUMOCTb
MeIM  JKeJe30M B |CKOPOCTH B3aUMOJEHCTBHS COJISIHOM KHCIOTBI ¢ METalIaMM OT MX NPUPOBL.
pacTBOpe MeJIHOro | 3aBUCUMOCTb CKOPOCTH B3aMMOJEHCTBHS LIMHKA C COJIIHOM KHCIIOTOH OT ee
Kyrnopoca. KOHIIEHTpaluu. 3aBUCUMOCTh CKOpOcTH B3ammozehctBust okcuaa meau(ll) c

CEpHOM KUCIOTON OT TEMIEPATYPHI.

3 3akanka ®  ormyck | O3HaKOMIIGHHE CO CTPYKTypaMH CepoTo U Oelloro 4yTyHa.
CTATH.

4 O3HakoMmJIeHHe ¢ | O3HaKOMIICHHE C KOJUICKIIMEH KaydyKOB U 00pa3lamMu U3JeIHid U3 Pe3rHBI.
KOJLIeKIMe i
o0paznoB  He)TH H
MpOIYKTOB ee
nepepadoTKH.

5 PacTBopenne PactBopenue mnmuepuHa B BOJE M B3aUMOJCHCTBUE C KHCJIOT.
rJUUepuHa B BoJe Jloxa3aTensCcTBO HEenpeIeTbHOTO xapakrepa JKUJIKOTO KHUpa.

B3aumoneiictBue  IIOKO3BI U rugpokcugom  meau(ll).

KauecTBeHHas peakuus Ha Kpaxmail.

caxapossl C

2.4.4. Conep:xanue caMoOCTOSITeJIbHOM padoThI
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IIpumepHas TemaTuka pedeparon:

1.
2.

HOONOOO R~ W

14.
15.

16

17.
18.
19.
. PactBOopnI Bokpyr Hac. Tumsl pacTBOpoOB.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

20

36.
37.
38.
39.

40.

41.
42.
43.
44,
45.

0.
. [Ina3sma — 4deTBEpTOE COCTOSIHUE BELICCTBA.
12.
13.

buotexHonorus u reHHas HHx)eHepus — TexHonornu XXI Beka.
Hanorexnonorust kKak mpuOPUTETHOE HAIIPABJICHUE PA3BUTHS HAYKU U MPOU3BOJICTBA B
Poccuiickoit @enepanum.

CoBpeMeHHbIe METOIbI 00€33apaskuBaHUS BOIBI.

AJJIOTpOIHST METAIIIOB.

Kuznp n gesrenprocts . Y. Menaeneena.

«lepuonnueckoMy 3akoHy Oyayiee He IPO3UT pa3pyliCHUEM. ..)»
Cunres 114-ro anemenTa — TpUyM(Q POCCUNCKUX PU3UKOB-SAECPIIMKOB.
H3otonsl Bomopoaa.

Hcnonb3oBanue paguoakTUBHBIX U30TOMOB B TEXHUYECKUX LIEIISIX.
PeHTreHoBCKOE U3ITydeHUE U €TO MCIOIB30BAHHE B TEXHUKE U MEAUIIUHE.

Amop@dHBIE BelecTBa B MPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyXKaroIei Cpeabl OT XMMUYECKOTO 3arpsisHeHus. KonnuecTBeHHbIE
XapaKTepUCTUKU 3arpsi3HEHUS OKpYXKaroIel Cpe[ibl.

[IpumeHeHne TBEpIOTO ¥ ra3000pa3Horo okcuaa yriaepoaa (IV).

3anmpTa 030HOBOTO 3KpaHa OT XMMHUUYECKOTO 3arps3HEHUSI.

. FPY60I[I/ICHepCHLIe CUCTEMBI, UX IOIaCCH(bHKaHHH " UCITI0JIBb30BaHHC B

npodecCHOHaTBHON IESATEITLHOCTH.

Kocmernueckue renu.

[MpuMeHeHME CYCTIEH3UH U AMYJIbCUI B CTPOUTEIILCTBE.
MuHepabl ¥ TOPHBIC TOPO/IBI KAK OCHOBA JIUTOCHEPHI.

Bopna xak peareHT M cpena Al XMUMHYECKOTO IpoLecca.

Kuznb u gestensHocts C. AppeHuyca.

Bkian oTe4ecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHUU JIEKTPOIUTUUECKON TUCCOHUAINH.
VYcrpaHeHue )KeCTKOCTH BOAbI Ha MPOMBILIUIEHHBIX MPEINPUSITUSIIX.

CepHast KHCJIOTa — «XJ1€0 XUMHYECKOW MPOMBIITIEHHOCTH.

Hcnonp3oBaHre MUHEPAIBHBIX KUCIIOT HA MPEANPUITUIX PA3TUYHOTO TPOQH JIAL.
OKcHIbl ¥ COJU KaK CTPOUTENIbHBIE MATEPUATIBI.

Hcropus rumnca.

IloBapeHHas cOJIb KAK XUMHYECKOE CHIPBE.

MHuoronukuii KapOoHAT KAIBLHS: B IPUPOJIE, B IPOMBIIINICHHOCTH, B OBITY.
Peakiiuu ropeHust Ha IpOU3BOJICTBE U B OBITY.

BupryansHoe MOAETMPOBAHNE XUMUYECKUX MTPOIIECCOB.

DJIEKTPOJIN3 PaCTBOPOB 3JIEKTPOJIUTOB.

DJIEKTPOJIN3 PacIIaBOB JIEKTPOJIUTOB.

[IpakTyeckoe TpUMEHEHUE HIEKTPOIN3a: paduHUPOBaHUE, TATbBAHOIIACTHKA,
raJbBaHOCTETHS.

HcTropus monydeHus ¥ MPOU3BOICTBA ATFOMUHUS.

DNEeKTPOIUTHYECKOE MOJTydeHre U pahuHUPOBAHUE ME]TH.

Kuznb u gearenbHocTh I, J[3BW.

Posnb MeTanaoB B MCTOPUH YETOBEUECKON IUBUIIM3aLMU. MIcTOpUs 0TeUeCTBEHHOM
yepHOil MeTaJTypru. COBpEMEHHOE METAJUTYPIUUYECKOE TTPOU3BOJICTBO.

HcTopus oTeuecTBEHHON IBETHOW METAILTYprun. POp METANIIIOB M CIIABOB B HAYYHO -
TEXHHYECKOM Iporpecce.

Koppo3sust MeTanioB u cioco0bl 3allUThl OT KOPPO3HH.

WNuepTHBIE MM G1aropoIHbIC Ta3bl.

Poxparonme coiam — rajoreHsl.

Hcropus nBEICKON CITMYKU.

HcTopust BOSHUKHOBEHUSI 1 PA3BUTHSI OPraHUUECKON XHUMUU.
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46. )Kusnb u nestenpHOCTh A. M. ByTieposa.

47. BuTanusm u ero Kpax.

48. Ponb OTEYECTBEHHBIX YUCHBIX B CTAHOBJIEHUU U PA3BUTUH MUPOBOW OPraHUYECKOM
XUMUHU.

49. CoBpeMeHHbI€ NPE/ICTaBICHUSI O TEOPUU XUMUYECKOTO CTPOEHHUSL.

50. Dxonornyeckue acteKThl UCIOJIb30BAHUS YIIIEBOIOPOTHOTO CHIPHSI.

51. DKOHOMHMYECKHE aCIEKThl MEKAYHAPOAHOIO COTPYAHHYECTBA 110 UCIOIb30BAHUIO
YITIEBOAOPOIHOTO CHIPHS.

52. Vctopust OTKpHITHS U pa3pabOTKU ra30BbIX U HEPTSIHBIX MECTOPOXKICHHH B Poccuiickoii
denepanuu.

53. Xumus yrieBogopOHOTO CHIPhS U MOsI Oymymiasi mpogeccusi.

54. YrieBoJopoIHOE TOILIMBO, €T0 BU/IbI U Ha3HAUEHUE.

55. CuHTeTHYECKHE KayuyKH: UCTOPHsL, MHOIOOOpa3ue U NepCHeKTUBEI.

56. Pe3anHOTEXHIYECKOE MTPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOTpecce.

57. CBapo4HO€ MPOU3BOJICTBO U POJIH XUMHH YIIIEBOJOPOJIOB B HEM.

58. Hedrb 1 ee TpaHCIOPTHPOBKA KAK OCHOBA B3aUMOBBITOAHOTO MEXTYHAPOJHOTO
COTPYIHMYECTBA.

2.4.5 IlepeyeHbp y4eOHO-METOAMYECKOr0 oOlOecrmedYeHUsl Ui CaMOCTOSITEJIbHOM
padoThI 00yYAIOLMXCH MO AUCHHUILIUHE

CamocrosiTenpbHass paboTa ydanmxcs sIBJISETCs BakHedmed Qopmoit  ydeGHO-
BOCITMTATEIBHOTO IpoIecca.

OcHOBHas 1eNb CAMOCTOSITENIbHOM padOThl MPH W3YYEHHH IUCIUIIIMHBI — 3aKPENUTh
TEOpEeTHUYECKUEe 3HAHUsS, MOJydEeHHbIE B XOJ JICKIMOHHBIX 3aHATHI, a Tawke chopMHpoOBaTh
IPAKTUYECKUE HABBIKH MOJATOTOBKHM B 00JIACTH €CTECTBO3HAHMUSL.

CamocrosiTenpHas paboTa yJalmxcsi B MPOIecce OCBOSHUSI TUCIUIIITUHBI BKITIOUYALT:

- U3y4eHHE OCHOBHOM U JOMOJHUTEIBHOMN JTUTEpaTyphl O MPEAMETY;

- u3ydyeHHE (KOHCIIEKTUPOBAHME) BOIIPOCOB, BBI3BIBAIONMX 3aTPyAHEHUS TIPU UX
HU3y4EHUH;

- paboTy € ANEKTPOHHBIMU Y4EOHBIMU PECYPCAMU;

- U3y4eHUE MaTepUaIoB EPUOANYECKOM IMeyaT, MHTEPHET PECYPCOB;

- IOATOTOBKY K TCCTUPOBAHUIO;

- IOJITOTOBKY K MPAKTHYECKUM U JTa0OpATOPHBIM 3aHSITUSIM,

- BBLIMTOJHECHHE JOMAIIHUX 3aJIaHUM,

- IIOJTOTOBKY pedepara 1Mo OHOM U3 TEM Kypca.

HanmeHnoBaHue
Ne pasena, Tembr [lepeuenb yaeOHO-METOIMYECKOTO 00ECTIEUEHH S IUCLUILIMHBI T10
* P ’ ’ BBITTOJIHCHUIO CAMOCTOSITEIILHON PabOThI
Buga CPC
1 2 3

1 T'munka, H. JI. O6mas xumus [Dnekrporsbiid pecype] : B2 1. T. 1 : yueOHuK 1is
CITIO /H. JI. T'munka ; mox pen. B. A. ITonkosa, A. B. badbkosa. — 20-¢ m3., niep. u
nor. — M. : IOpaiir, 2018. — 349 ¢. — (IIpodeccronansHoe 0Opa3oBaHue). —
ISBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
4318-A17B-12F6702B4CF3

3 [TycroBanosa, JI. M. Xumust [Dnexrponnsiii pecypce]: yaeonuk mist CI1O /
JL.M. IlycroBanoBa, U.E. HukanopoBa. — Mocksa : KnoPyc, 2012. — 438 ¢. —
ISBN 978-5-406-00168-4. - URL.: https://www.book.ru/book/915055.

4 Tlamerckas, H. B. Xumust [DnekTpoHHBII pecypc] : yueOHO-METOMMIeCKOS
nocoove / H. B. [Tamesckas, 3. M. Axpumenko, B. E. AxpuMmeHko. - 2-¢ u3.,
niepepal. u gor. - KpacHonap

Beenenune
1 i

2 |OcHoBHBIE 1 T'munka, H. JI. O6mas xumus [Dnekrponsbiii pecype] : B2 1. T. 1 : yueOHuk nis
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TTOHATHS U CIIO /H. JI. I'munka ; mox pen. B. A. ITonkosa, A. B. badbkosa. — 20-¢ m3., niep. u

3aKOHBI nom. — M. : FOpaiir, 2018. — 349 ¢. — (IIpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-9916-9672-2. —URL.: www.biblio-online.ru/book/3D015974-C8BA-
4318-A17B-12F6702B4CF3

Tepuomueckuii |1 T'muanka, H. JI. O6mas xumust [DnekTporsasid pecype]: B 2 1. T. 1 : yueOHMK st

3aKOH U CIIO /H. JI. 'munka ; mox pen. B. A. ITonkosa, A. B. badbkosa. — 20-¢ w3., iep. u

Hepnomrueckas | nor. — M. : IOpaiir, 2018. — 349 ¢. — (IIpodeccronansHoe 06pa3OBaHue). —

g |cHcTeMa ISBN 978-5-9916-9672-2. —URL.: www.biblio-online.ru/book/3D015974-C8BA-
XUMHUYECCKUX

snemenToB /1. U.
MenneneeBa u
CTPOCHHE aToMa

4318-A17B-12F6702B4CF3-5.

4 |Crpoenue 1 I'munka, H. JI. O6mas xumust [Dnexrponnblii pecype]: B2 1. T. 1 : yueOHMK 11s
BELIECTBA CITIO /H. JI. 'munka ; mox pen. B. A. ITomkosa, A. B. babkosa. — 20-¢ m31., tiep. u
nom. — M. : FOpaiir, 2018. — 349 ¢. — (IIpodeccronanrHoe 00pa3oBaHue). —
ISBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
4318-A17B-12F6702B4ACF3. Oo6meobpa3oBaTeibHble qucimmmimbbl). — ISBN 978-5-
4468-2529-5.
1 T'munka, H. JI. O6mas xumus [Dnekrponsbiid pecype] : B2 1. T. 1 : yueOHuK nis
Boma. Pacteoper. |CHHO/H. JL. I'nunika ; mox pen. B. A. Tlorkosa, A. B. babkosa. — 20-¢ w3, 1iep. u
5 |nextpommiuec |Aom. — M. : FOpaiir, 2018. — 349 c¢. — (IIpodeccronansHoe oOpazoBaHue). —
kas maccommanus | [ISBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
4318-A17B-12F6702B4CF35.
1 I'munka, H. JI. O6mas xumust [Dnexrponnblil pecype]: B2 1. T. 1 : yueOHUK 171s
Knaceuduramus |10 / H. JI. T'imeka ; ot pexn. B. A. ITorkoBa, A. B. babkoBa. — 20-¢ m311., iep. u
g |MCOPTAHHMHECCRIX 1o — M. : FOpaiir, 2018. — 349 ¢. — (IIpodeccroHanbHOE 06pa3oBaHue). —
e I | ISBN 978-5-9916-9672-2. —URL: www.biblio-online. ru/book/3D015974-C8BA-
4318-A17B-12F6702B4CF3
1 I'munka, H. JI. O6mas xumust [InextponHbiit pecype]: B2 T. T. 1 : yueOHuK st
XUMUYECKHE CITIO /H. JI. 'munka ; mox pexn. B. A. [Tomkosa, A. B. babkosa. — 20-e m31., niep. u
7 |peakuun nor. — M. : FOpaiir, 2018. — 349 ¢. — (IIpodeccuonansHoe 00pa3oBaHue). —
ISBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
4318-A17B-12F6702B4CF3
1 I'munka, H. JI. O6mas xumust [DnexrponHbiil pecype]: B2 1. T. 1 : yueOHuMK 171s
CIIO /H. JI. T'nunka ; mox pexn. B. A. Ilonkosa, A. B. badbkoBa. — 20-¢ m311., niep. u
nom. — M. : FOpaiir, 2018. — 349 ¢. — (IIpodeccuonanpHoe 00pa3oBaHue). —
g |Meranmi ISBN 978-5-9916-9672-2. —URL.: www.biblio-online.ru/book/3D015974-C8BA-
HEM ETAILTBI 4318-A17B-12F6702B4CF3-5.
3 ITyctoBanosa, JI. M. Xumus [DnekTpoHHsIi pecypc]: yaeonuk gy CI1O /
JLM. IlyctoBanoBa, U.E. HukanopoBa. — Mockga : KnoPyc, 2012. — 438 ¢. —
ISBN 978-5-406-00168-4. - URL.: https://www.book.ru/book/915055.
OcrosHere 1 T'mumxka, H. JI. O6mas xumus [Dnekrponsbii pecype] : B 2 1. T. 1 : yueOnuk s
fomiTA | CI1O / H. JI. T'munka ; nox pexa. B. A. INonkosa, A. B. ba6kosa. — 20-e w31., niep. u
9 ;ﬁ’;ifffgf;m non. — M. : FOpaiir, 2018. — 349 c. — (IIpodeccronanpHoe obpazoBaHue). —
cTpocHMs ISBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
P — 4318-A17B-12F6702B4CF3-2529-5.
COCIMHCHHUHN
1 I'mueka, H. JI. O6mas xumust [Dnexrponssiii pecype] : B 2 1. T. 1 : yaeOnuk mis
YIICBONOPOMBL W | 10y / |, JT. ['mmka ; o pet. B. A. Tlorkosa, A. B. Babkoa. — 20-¢ m3L., Tiep. i
10 EZTEI; ?{i ?(;mme morm. — M. : FOpaiir, 2018. — 349 ¢. — (IIpodeccronansHoe oOpa3oOBaHUE). —
ISBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
4318-A17B-12F6702BACFS3.
1 T'munka, H. JI. O6mas xumust [Dnekrporssiid pecype] : B 2 1. T. 1 : yueOHuK m1s
Kucnopoaconepx | CITO / H. JI. I'nunka ; ox pen. B. A. Ilonkosa, A. B. babkoBa. — 20-e m3x., miep. u
11 |amme norn. — M. : FOpaiir, 2018. — 349 c. — (IIpodeccronanpHoe obpa3zoBaHue). —
opranmieckue | |[SBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
COCIMHCHIA 4318-A17B-12F6702B4ACF3
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1 TImnka, H. JI. O6mas xumus [Dnextponnsiid pecype] : B 2 T. T. 1 : yueOHuK 1uist
CIIO / H. JI. T'nueka ; nox pexn. B. A. Tomkosa, A. B. babkoBa. — 20-e m31., riep. u
norn. — M. : FOpaiir, 2018. — 349 c. — (IIpodeccronanpHoe oOpa3oBaHue). —
ISBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
4318-A17B-12F6702B4CF3

1 AsoTcoepianue 3 [TycroBanosa, JI. M. Xumust [DnekTpoHHsIid pecypc]: yaeonuk aist CI10 /
Zgéaﬂﬁzzzim JL.M. IlyctoBanosa, U.E. HukanopoBa. — Mocksa : KnoPyc, 2012. — 438 ¢. —
HOHTM epi ' ISBN 978-5-406-00168-4. - URL.: https://www.book.ru/book/915055.

4 TTamesckast, H. B. Xumust [DnekTpoHHEI pecypc] : yueOHO-MeTOMMIecKoe
nocoove / H. B. [Tamesckas, 3. M. Axpumenko, B. E. Axpumenko. - 2-¢ u3.,
nepepab. u goi. - KpacHogap

Kpome nepeuncieHHbIX HCTOYHUKOB 110 TEMaM CaMOCTOSITENbHOM pabOThl, CTYIEHT MOXKET
BOCTIOJIB30BATECS  DIEKTPOHHO-OnOMMoTeunbiMu  cuctemamu  (OBC), mpodeccnoHanbHBIMU
0azaMM  JaHHBIX,  DJIGKTPOHHBIMH  0a3zaMH  NEPUOJUYECKUX  HU3JaHUN,  JIPYTUMHU
UH(OpPMAIMOHHBIMU ~ pecypcaMu, yKazaHHBIMH B paznene 5.4 «llepeueHr pecypcoB
UH(OPMAITMOHHO-KOMMYHHKAIMOHHOW ~ ceTn  «VHTepHET», HEOOXOJUMBIX JJIsI OCBOCHHUS
JTUCIUIUIMHBI), BKIIOYAIONMNA PECYpChl, JOCTYN K KOTOPBHIM OOECIeYeH MO JI0ToBOpaM ¢
npaBooOiagarensiMu, 1 o0pa3oBaTeNbHbIE, HaydHbIE, CIIPAaBOYHBIE PECYPChI OTKPBHITOTO AOCTYIIA,
uMerolpe cratyc oduiuanbHbIX ((penepanbHble, OTpaciieBble, YUpPEXKIEHUM, OpraHu3auuil u
T.I.), @ TaKKE MOMCKOBBIMH CHUCTEeMaMu ceTu VHTepHeT A moucka u paboThl ¢ HEOOXOIMMOI
uHdopMmarueil.

JUiss OCBOCHHMSI AMCHMILUIMHBI M CAMOCTOSITEIIFHOTO BBIMTOJHEHHUS, TIPEAYCMOTPEHHBIX YdeOHOM
porpaMMoil Kypca 3aJaHUi MOXKeT OBbITh HCIIOJNIB30BAHO CIIEAYIOIee Y4eOHO-METOINYECKOe
oOecrieueHue:

-METOIMYECKUE PEKOMEH/IAIIMU TTPETIOAaBaTENs K JICKIIHOHHOMY MaTepHaity;

-METOJMYECKNE pPEKOMEHJAIlMU TMpenojaBareiss K MPaKTHYECKUM (Ja0opaTOpHBIM)
3aHATHSM;

-METOIMYECKUE PEKOMEHIAIIUN TpEnojaBaTeNsi K BBHITOJHEHUIO CaMOCTOSTEIBHBIX
JOMAIHUX 3aJIaHUH.

Havanom opranmsanuu 1000 CcaMOCTOSITENBHOW pabOThl JOMKHO OBITh NMPUBUTHE
HaBBIKOB M YMEHHH TpaMOTHOH paboThl ¢ yueOHON M HAydHOW JIMTEPATYpOul. DTOT MpoIrecc, B
IEPBYIO OYepe/ib, CBSI3aH C HAXOXKJIEHUEM HEOOXOAMMOM JJs YCHEIIHOTO OBJIJCHUS y4eOHBIM
MaTepuaioM Jsmteparypoi. CTYICHT MOJDKEH YMETh IOJb30BaThes (OHAAMU OUOIHMOTEK |
CIIPaBOYHO-OMOIHOTpaPUUIECKIMU U3TaAHUSMU.

CtyneHTh! 17151 TOJIHOIICHHOTO OCBOEHUS yueOHOTO Kypca JO0JKHBI COCTABIISATh
KOHCIIEKTBI KaK IPH MPOCIYIIMBAHUN €r0 TEOPETHYECKON (JICKIIMOHHOM ) YacTH, TaK U MPU
MOATOTOBKE K MPAKTUYECKUM (J1a00paTOPHBIM) 3aHATUAM. JKenaTelbHO, YTOOBI KOHCIEKTHI
JICKU M 32l ChIBAIMCH B IOTHUECKON MOCIE0BATENbHOCTH U3YUEHHS Kypca M COACPIKaIUCh B
OJHOM TEeTpaIH.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Jdns wu3ydeHns XWMUU TpEIycCMaTpHUBAaeTCs HCIOJIb30BaHHE B y4eOHOM Iporiecce
aKTUBHBIX M HMHTEPAKTUBHBIX (OPM NPOBENCHHS AyAUTOPHBIX W BHEAYAUTOPHBIX 3aHSATHU C
1eNbi0 (POPMUPOBAHUS M PA3BUTHS TPOPECCHOHANBHBIX HABBIKOB 00 yJaOIIXCA.

B mpomecce o0ydyeHus NpPUMEHSIOTCS 00pa3oBaTeNbHBIE TEXHOJIOTUH JIMYHOCTHO-
JIeATeIbHOCTHOIO, Pa3BUBAKOLITO U MpobieMHoro obydenus. OOs3aTeneH nabopaTOpHBIN
IPAKTUKYM T10 paszesaM AUCIHUILINHEL.
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B yueOHOM nporiecce Hapsay ¢ TpaIuLIMOHHBIMUA 00pa30BaTEIbHBIMU TEXHOJIOTUIMU
U CIIOJIb3YIOTCSI KOMIIBIOTEPHOE TECTUPOBAHUE, TEMAaTUUECKUE MTPE3CHTAIlMN, UHTEPAKTUBHBIE
TEXHOJIOTHH.

3.1.00pa3oBaTeJIbHBbIC TEXHOJOTHH IPH MPOBeE/Ie HUM JIe KIUH

Bunbl mpumeHseMbIX Kon-Bo
Ne Tema 06pa30BATELHBIX TEXHOJOTHIA qac
1 2 3 4
Pazpmen 1. O0Owmas u HeopraHUYEeCcKask XUM U KOMHLIOTepHBIe CUMYIIAINH, 2
1 TPYIIOBBIE TUCKYCCUH, Pa30op
KOHKPCTHBIX CI/ITyaI_II/Iﬁ
Tema 1.1. OcHOBHBIC TOHITHS K 3aKOHBI KOMHI,}OTepHI,Ie CUMYJISIIIUH, 2
2 TPYIIIOBBIE TUCKYCCUH, Pa30op
KOHKPCTHBIX CI/ITyaI_II/Iﬁ
Tema 1.2. Tlepnoa4aeckuil 3aKOH U KomnbrorepHble CUMYIIALINY, 2
3 [Nepuouyeckas cucTeMa XMMUYECKUX TPYIIIOBbIE JUCKYCCHH, Pa3top
sneMeHToB JI. . MeHeneeBa u cipoeHue .,
KOHKPETHBIX CUTyalluHn
aTomMa
Tema 1.3. Crpoenue BemecTsa KommnerorepHbie cuMyisium, 4
4 TPYIIIOBBIE TUCKYCCUH, Pa30op
KOHKPETHBIX CUTYaLlMi
Tema 1.4. Boga. PactBopsi. KommnerorepHbie cuMyisium, 2
5 | DuekrponmtidecKas AMCCOLUALMs TPYIIIOBbIE IUCKYCCHH, Pa3top
KOHKPETHBIX CUTYalUi
KommnerorepHble cuMymsinum,
6 Tema 1.5. Knaccudukanus HeopraHHUECKHX IOBBIE THCKVCCHIL Da36o 2
COEIMHEHUN U X CBOMCTBA Ipyn AUCKY N p p
KOHKPCTHBIX CUTyallUH
Tema 1.6. Xumuueckue peaxkiuuu KOMHBIOTepHBIe CUMYJISIIIUH, 4
7 TPYIIIOBBIE TUCKYCCHH, pa3doop
KOHKPETHBIX CUTYaIUi
Tema 1.7. MeTtajutel ¥ HEMeETaIUTbI KommnerotepHbie cuMymnsinum, 2
8 IPYIIIOBBIE TUCKYCCHH, pa30op
KOHKPETHBIX CUTYaI[Ui
Paznen 2. Opranndeckass XaMust KomnerotepHble cumynanuu, 2
9 IPYIIIOBBIE TUCKYCCHH, Pa3doop
KOHKPETHBIX CUTYyalluil
Tema 2.1. OcHoBHbIC MIOHATHS Opranuyeckoil | KoMmblOTepHbIE CUMYJISIIUH, 2
10 | XAMHH 1 TEOPHS CTPOCHHS OPraHHIECKHX TPYIIIOBBIC AUCKYCCUH, Pa3bop
COeJIMHCHHI o
KOHKPCTHBIX CUTyallul
Tema 2.2. YrneBoJopobl U UX IPUPOHBIE KommbrorepHbie CUMYIISALINY, 2
11 | UCTOHHMKH IPYIIIOBBIE TUCKYCCHH, pa3doop
KOHKPETHBIX CUTYyallui
Tema 2.3. Kucnopozcosepixantue KommbrloTepHbIe CHMYIISINH, 2
12 | OpraHMYCCKHC COCAMHCHUA TPYIIIOBBIE TUCKYCCUH, Pa30op
KOHKPETHBIX CUTYaLlHi
Tema 2.4. A3oTconepikaliyue opraHuueckue KOMHL}OTepHLIe CUMYIIALNH, 4
13 | coemumnenns. Hommeprr IPYIIIOBBIE TUCKYCCHH, pa3doop

KOHKPETHBIX CUTYaIUi
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3.2.00pa3oBaTeJibHbIE TEXHOJOTUH NP MPOBeIe HUM NMPAKTHYECKUX 3aHATHI
(/1abopaTopHbIX padoT)

Buapl npumeHseMbIx Kon-Bo
Ne Tema 00pa30BaTeIIbHBIX TEXHOJIOTHI qac
1 2 3 4
HpaKTI/I‘IeCKoe 3aHaTHe Ne 1 «QOcHOBHBIE KOMHBIOTCpHBIe CI/IMYHHHI/H/I, 4
1 | moHsTHH M 32KOHBD TPYIIIOBbIE JUCKYCCHH, Pa3top
KOHKPETHBIX CUTYyallHuil
IMpakmmueckoe 3aHaTHe No 2 «PacuerHbie ['pymnmoBeie nUCKyccuu, pa3zoop 4
33129 HA  HAXOAJICHME  OTHOCHTENBHON | yopKpeTHEIX CHUTYAIHI,
2 | monexynsipHoii Macchl, omnpeJeJieHHe
o KOMMYHUKATHUBHBIC TPCHUHIH
MaccoBOil MOIM XHMHYECKHX 3JIEMEHTOB B
CJI0KHOM BeIecTBe».
IMpakmnueckoe 3amsTue Ne 3 «CrpoeHue KOMHBIOTCpHBIe CUMYIISIHH, 2
3 ;IOMa U nepuonuyeckuit 3axkon .. TPYIIIOBBIE UCKYCCHH, pa360p
eHIe/IeeBay o
e KOHKPETHBIX CUTyalluH
HpaKTl/IquKOC sansatie Ne 4 «OcobeHHocTH KOMHBIOTepHBIe CUMYIIAINH, 2
4 | cTpoeHMst DJIEKTPOHHBIX 000J0YEK ATOMOB TPYIITIOBbIE IUCKYCCHH, Pa3top
3JIEMEHTOB 00JIbIIMX IepPHOd0B» .
KOHKPETHBIX CUTyalluHn
[IpakTnueckoe 3aHITHE No 5 | KomnbroTepHble CUMYISLUH, 6
«IlpuroToBnenne  cycmeH3sMH  KapOOHaTa pa3Gop KOHKPETHbIX CHTYALHUI,
5 | kanbuun B Boge. Tloayuenne 3Myiabcum
MOTO o JCJIOBEIC U POJICBBLIC UTPBI
pHOTO  MacJa. 3HAKOMJICHHE €O
CBOICTBAMH JHCIEPCHBIX CHCTEM)
IMpakTuueckoe 3aHATHE Ne 6 KOMHBIOTCPHHC CUMYJISIINUH, 6
6 «DIIEKTPOIMTHYECKAsT Aauccounans. | TPYyIIIOBLIC MU CKYCCHUH, pa360p
3.11e1crp0.1mn>1 1 HEIJICKTPOJIUTbD> KOHerTHI)IX CI/ITyaHI/H\/’I
2
IMpakmuueckoe 3aHATHE Ne 7 Komnsrorepuble cumynsiuy,
7 «IlpuroroBienue pacTBopa 3aganHoii | KOMMYHUKATUBHBIC TPDCHUHIH,
KOHIEHTPA LI > paz00p KOHKPETHBIX CUTYaLHH
IIpaktnueckoe 3anste Ne 8 «Xumuueckue KoMmrpioTepHbIe CHMYIISIINH, 4
g | cmoiicTBa  KuCIOT, ocHOBaHMil, colell B | rpyynopple AUCKYCCHH, pa3bop
cBeTe TeOpUH 3JIEKTPOJUTHYCCKOI .
KOHKPCTHBIX CUTYyallUH
AVICCOLHALMID
IIpakmnueckoe 3anstue Ne 9 «Ilonsitue o pH KomMrmbroTepHbie CUMYISAINH, 2
9 | pacTBoOpa. Kuciornas, WeN0UHAR, | rhyTIOBBIC AUCKYCCHH, Pa3bop
HeliTpajbHasgd cpea pacTBOPOB) o
pena pa P KOHKPETHBIX CUTyallun
Ilpaktnueckoe 3anamme Ne 10 «Meton KoMmbroTepHbIe CUMYJISIIAH, 6
10 | "texTponHoro O0anaHca Uil COCTABJICHUS TPYIIIOBBIE IUCKYCCHHU, Pa3top
YpaBHeHUii OKHCJIUTEJIbHO- o
. KOHKPETHBIX CUTyallun
BOCCTAHOBHTEJIb HBIX PeaKiuin
[Ipaktnueckoe 3anstMe Ne 11 «OOpaTumMble KoMrmbroTepHbie CHMYIISINH, 4
11 | ¥ HeoGpaTumble peakumd. XuUMHYECKOe TPYIIIOBBIE MCKYCCHHU, Pa3top
paBHOBecHe H CHOCOObI €ro CMeLICHHUs» .
KOHKPCTHBIX CUTYallUN
[paktnueckoe 3aHsTHE Ne 12 «MeTalibl U KoMmrIbroTepHbIe CHMYIISIINH, 4
12 | HemeTamLIbL 3aBHCHMOCTB CBOIiCTB IPYIIIOBbIE AUCKYCCHH, Pastop
rajoreHoB 0T HUX  TOJOXKeHHs B o
. KOHKPCETHBIX CUTyallun
MepHOANYECKOil cucremMe»
[paxtnueckoe 3aHATHE Ne 13 | KoMIbloTepHBIE CUMYIISIIUH, 4
13 «MBroroBJieHne MojeJeit MOJICKYJI IPYIIIOBbIE AUCKYCCHH, pastop
OpPraHM4ecKHX BelIeCTB» .
KOHKPCTHBIX CUTyallul
[paxtnueckoe 3ansiTue No 14 «IlpeaesbHble KoMrbroTepHbIe CHMYIISIINH, 4
14 | u HenpeaeJbHbIe annpaTuuecKue

YrJ1€BOAOpoAbl W HOMECHKJIATYpa aJIKaAaHOB)»

TPYIIIOBBIE TUCKYCCUH, Pa30op
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Bugpr mpumensembIx Kom-Bo
Ne Tema 00pa30BaTCIILHBIX TEXHOJIOTHIA qac
KOHKPCTHBIX CHTyaHHﬁ
IMpakmnueckoe 3aHATHE Ne 15 | KoMIblOTEpHBIE CUMYIISIIUH, 2
15 «COIIpﬂ)KEHHLIe JAHEHBI. Xnumuueckne IPYIIIOBBIE AMCKYCCHH, Pastop
cBoiicTBa Oyraamena-1,3 u u3onpeHa» o
KOHKPCTHBIX CUTyallUl
IMpaxtuueckoe 3anatue Ne 16 «Iloaydyenue u KoMmbroTepHbIe CHMYIISIINH, 2
16 | cvoucrsa KUCJTOPOACONEPARANMX | vy TOBBIC TUCKYCCHH, Pa30op
OpPraHMYeCKHUX CoeJHHEeHHID .
KOHKPCTHBIX CUTyallUN
IMpakmnueckoe 3amsamue Ne 17 «Pemenue KoMITbroTepHbIC CUMYIISIIHH, 6
IKCHEPUM EHTATbHBIX 3ajaq 2 | HVIITIOBBIE AMCKYCCHH, Pa3top
17 | maentudukanuro OpraHuYeCKUX .
. KOHKPCETHBIX CUTYyalluH,
coenuHeHmii. Pacmo3HaBaHmMe IUIacTMace M
BOTOKOM KOMMYHHMKATUBHbIE TPEHUHTU
IMpaxtuueckoe 3anatue Ne 18 «Iloaydyenue u KoMIproTepHbIe CHMYITSIINH, 6
18 | cBOHMCTBA TOTMMEPOB) TPYIIIOBBIE TUCKYCCUH, Pa30op
KOHKPETHBIX CUTYyallui
Jlabopatopnoe 3anaTHe Ne 1. HcnbiTanue KOMHLIOTepHLIe CUMYJISIIIUH, 2
19 | PACTBOPOB KHCJIOT MHIHKATOPaMH TPYIIIOBBIE AUCKYCCHH, Pa3bop
KOHKPETHBIX CUTYalllil
Jlaboparopnoe 3ansitue Ne 2. Peakuus KOMHBIOTepHBIe CUMYJISIIIUH, 4
20 | 3aMelleHHs MeAM Kele30M B PACTBOPE | rpyroBBIC AUCKYCCHH, Pasbop
MeHOT0 KYIopoca. Y
KOHKPCTHBIX CUTyallun
Jlagoparopnoe 3ansitne Ne3. 3akanka wu KOMHBIOTepHBIe CUMYJISILIUH, 2
2] | ormyck cTaim. TPYIIIOBEIE TUCKYCCHH, pa3dop
KOHKPETHBIX CUTYyallUuil
JlaGoparopHoe 3aHATHE Ned. | KomnproTepHbIE€ CUMYIISILIUH, 6
22 | OsnakomieHre ¢ KoJuleKumed 00pa3uoB TPYIIIOBBIE MCKYCCHH, Pa3top
He()TH W MPOAYKTOB ee MepepadoTKm. .
KOHKPETHBIX CUTyalluH
Jlagoparopnoe 3ansite NeS. PacTBopeHme KOMHBIOTepHBIe CUMYJISILIUH, 4
23 | 'MlephHa B BOAE IPYIIIOBBIE TUCKYCCHH, pa3doop
KOHKPETHBIX CUTYyallHi
Hroro no kypcy
B TOM YHCJIC HHTEPAKTUBHOE 00ydeHne*

4 YCJIOBUSA PEAJIM3AIIMM ITPOTPAMMBI YUEBHOM JTUCIHUATIIVHBI

HeooxoauMass I

4.1 MarepnajabHO-TeXHU4YeCKass 0a3a,
o0pa3oBaTeJIbHOIO Mpolecca M0 JUCHUIIIMHE
Peanuzanus ydeOHONW MUCHUIUIMHBI XUMHUS TpeOyeT HaIWuusl ydeOHOTo KaOWHeTa s
IPOBEJCHHS] TEOPETUUYECKUX M MPAKTUYECKUX 3aHATUH M J1aOOpaTOPUIO COOTBETCTBYIOILETO
npodus.
Y4eOHbIi KaOMHET eCTeCTBeHHOHAYYHBIX JUCIUIIINH BKIIOYALT:
. MyJIBTUMEIUNHBIN IIPOEKTOP, DKpaH;
. IEPCOHAILHBIN KOMIIBIOTED;
. Beixoa B IHTEpHET;
. yaeOHasi MeOelb;
. TOCKa y4yeOHas;
. UutepaxruBHbIii 5kpan Hitachi FX-82 Star Board ,
7. lIkad meOenbHbIN C METOAMYECKUMU MaTepHallaMH.
8.Ilpubop amnst mosrydeHst ra30B J1a0OPATOPHBIH,
9.Habop mukpomnpenaparos,
10.25neKTpOoHHBII TEpPMOMETP,

OCyIeCTBJICHUSA

AN DNk W —
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11.Onexrponnsie Becsl, Habop 1o snexkrpoxumuu,
12.JlaTurku TEMIIEpaTypHlI,
13.pH-meTp, OCBENIEHHOCTH ¥ BIAXKHOCTH

4.2 IlepeyeHb HE00XOAUMOTI0 IPOTPAMMHOI0 O0ecIeYe HUs

1. 7-zip (muuen3us Ha anri. http/iwww.7-zip.org/license. txt)

2. Adobe Acrobat Reade (iumensus -
https://get.adobe.com/reader/?loc=ru&promoid=K LXME)

3. Adobe Flash Player (nuuen3us -
https://get.adobe.com/reader/?loc=ru&promoid=K LXME)

4. Apache Open Office (nuuensus - http//www.openoffice.org/license. html)

5. Free Commander (sureH3usi -
https://freecommander.com/ru/%d0%bb %d0%hb8%d1 %86%d0%b5 %d0%bd%d0 %hb7%d0%hb8 %
d1%8f/)

6. Google Chrome (muren3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. Libre Office (B cBoOomHOM HOCTYIIE)

8. Mozilla Firefox (muuensus - https//iwww.mozilla.org/en-US/MPL/2.0/)
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5. [IEPEYEHb OCHOBHOM U JIOTIOJIHUTEJILHON YUEBHOI JIUTEPATYPLI,
HEOBXOMMOM JUJII OCBOEHUS IUCLIATUIMHGI

5.1 OcHoBHas JauTepatypa

1 I'munka, H. JI. O6mas xumust [DnekTpoHHbIi pecypc]: B2 1. T. 1 : yueOHUK
st CI1O / H. JI. 'nunka ; mox pea. B. A. Tlonkosa, A. B. babkosa. — 20-¢ u3n.,
nep. u aomn. — M. : FOpaiit, 2018. — 349 ¢. — (IIpodeccuonanbHoe 00pa3oBaHUE).
— ISBN 978-5-9916-9672-2. —URL: www.biblio-online.ru/book/3D015974-C8BA-
4318-A17B-12F6702B4CF3.

2 I'munxka, H. JI. O6mmas xumus [DnekTpoHHbIN pecypc] : B2 1. T. 2 : yueOHUK
st CI1O / H. JI. 'munka ; mox pen. B. A. Tlonkosa, A. B. babkoBa. — 20-¢ u3n.,
nep. u gomn. — M. : FOpaiit, 2018. — 379 ¢. — (IIpodeccuonanbHoe 0Opa3oBaHuUE).
— ISBN 978-5-9916-9670-8. — URL: www.biblio-online.ru/book/F906ED23-17BD-
48E9-AECE-B1FB6DD11E4A.

3 I'munka, H. JI. O6mas xumust. 3a1auu U yrpaxHeHust [ DIeKTpOHHBIH pecypc]
. yuel.-npakt. mocodue misg CIIO / H. JI. I'nmunka ; mox pen. B. A. Tlonkosa, A. B.
babdkoBa. — 14-e¢ uzn. — M. : IOpaiit, 2018. — 236 c. — (Cepus :
[Tpodeccuonanproe oopazoBanue). — ISBN 978-5-534-09475-6. — URL.:
www. biblio-online.ru/book/28F8AFE1-E2B A-40DD-9829-4E9FC33CF26D.

4 Oobmas xumus. [IpakTukyMm [DneKTpOHHBIN pecypce] : yueOHoe mocodue Ass
CIIO / H. JI. 'nunka ; mox pen. B. A. TlonkoBa, A. B. babkosa, O. B. HectepoBoii. —
M. : FOpaiit, 2019. — 248 c. — (Cepus : [Ipodheccnonansaoe 00pa3oBanue). —
ISBN 978-5-534-09180-9. — URL: www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350-C92D3F9B5140.

5.2 lonosiHuTeILHAS JIUTEpAaTypa

1 Hukutuna, H. I". O0mas u Heopranudeckast xumusi. B 2 4. Y. 1.
TeopeTnueckre OCHOBHI [ DNEKTPOHHBIN pecypc] : yueOHuk u npaktukyM mis CITIO /
H. I'. Hukutuna, B. U. I'pebenbkoBa. — 2-e usn., nep. u gomn. — M. : FOpaiit, 2018.
— 211 ¢. — (ITpoeccuonanproe oopazoanue). — ISBN 978-5-534-03676-3. —
URL: www.biblio-online.ru/book/F125F8D2-7D9B-4B29-82F2-589EF92A3030.

2 Apremenko, A. M. Oprannueckas Xumusi [ DIEKTPOHHBIN pecypc] : yueOHUK
s CI1O / A.. Apremenko. — M. : KnoPyc, 2018. — 528 c. —ISBN 978-5-406-
05331-7. -URL.: https://www.book.ru/book/924050

3 IlycroBanona, JI. M. Xumus [ DnektpoHHbIH pecypc]: yueoHuk mis CIIO /
JL.M. IlycroBanoBa, .E. HukanopoBa. — MockBa : KnoPyc, 2012. — 438 c. —
ISBN 978-5-406-00168-4. - URL.: https://www.book.ru/book/915055.

4 TlameBckas, H. B. Xumus [DnekTpoHHBIN pecypc] : yueOHO-METOIUYECKOe
nocooue / H. B. Ilamesckas, 3. M. Axpumenko, B. E. Axpumenko. - 2-¢ u3n.,
nepepad. u nom. - KpacHomap

5.3 Ilepuoauyeckue U3IaHUA

1 Bectnuk bBI'Y. Cepus 2. Xumusa. buonorus. Ieorpapus. - URL:
https://e.lanbook.com/journal/2496#journal name

2. BectHuxk  MockoBckoro  yHuBepcutera. Cepua  02.  Xummus.
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URL:https://dlib.eastview.com/browse/publication/9065/udb/890

3. Bectnuk Cankr-IletepOyprckoro ynusepcutera. @usuka u xumusa. — URL:
https://dlib.eastview.com/browse/publication/71209/udb/2630

4. BectHuk HOxHO-Ypanbckoro rocymapcTBeHHOro yHusepcurera. Cep.
Xumus. — URL: http://elibrary.ru/contents.asp?titleid=28120

5. VYcmexu B XuMUM H  xuMHYeckod — texmomormu. —  URL:
https://e.lanbook.com/journal/2381#journal name

6. Xumms B  HUHTepecax  ycrolumBoro  paszsutusa.  —  URL:
http://biblioclub.ru/index.php?page=journal red&jid=441414

7. Xumusg n KU3HD - XXI BEK. - URL.:
http://biblioclub.ru/index.php?page=journal red&jid=429810 8. Xumus

pactutensHoro ceipbs. — URL: http://elibrary.ru/contents.asp?titleid=9246

5.4. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKANMOHHOW CeTH
«/HTepHET?», HEOOXOAUMBIX J1JIS OCBOCHUSA AUCIUIIIHHBI

1 OBC «YHnuBepcuterckas 6udanoreka ONLINE» [yueOHble, HaydHbIE 31aHNU4,
MEPBOUCTOYHUKHU, XyJOKECTBEHHBIE MMPOU3BEICHUS PA3IUUHBIX H3/1aTEIbCTB; KYPHAIIBI;
MYJIbTUMEIUHHAS KOJUIEKIUSL: ayTUOKHUTHU, ayauoQailibl, BUACOKYPChl, HHTEPAKTHBHBIE
KypChI, dKCTIPECcC-MOATOTOBKA K IK3aMeHaM, MPE3eHTAllNH, TECThI, KapThl, OHJIANH -
SHIMKIONEeAnH, ciioBapH | : caidt. — URL: http//biblioclub.ru/index.php?page=main_ub_red.

2. OBC u3narensctBa «Jlanpy» [yaeOHbIC, HAYYHBIC U3TAHUS, IEPBOUCTOYHUKH,
Xy0KECTBEHHBIE TTPOU3BEIACHUS PA3TUYHBIX U3/1aTENbCTB; )KypHabI | : caidT. — URL:
http//e.lanbook.com.

3. OBC «Opaiit» [pazgen «BAILIA TIOAITMCKA: ®unuan KyoIl'Y (r. CnaBsHCK-
Ha-KyOanu): yueOHUKN M yueOHbIe Tocooust uznarenscTBa «fOpaift»] : caiit. — URL:
https//www.biblio-online.ru/catalog/E121 BO9F-ESED-430E-A737-37TD3A9EG DBFB.

4. O9BC «Znanium.com» [y4eOHBIC, HAYYHBIC, HAYYHO-TIOMY/ISIPHBIC MATEPHAIIBI
pa3UYHBIX U3IATENLCTB, XKypHaIbl] : caiit. — URL: http//znanium.conv.

5. OBC «BOOK.ru» [yuebnbie n3nanus — koyuieknus it CIIO] : caitt. — URL:
https//www.book. ru/cat/57

6. Hayunas snexrponHas 6ubnuoreka. MoHnorpaduu, U31aHHbIe B U31aTEIbCTBE
Poccuiickoit Akagemun EcTecTBO3HAaHUS [ITOTHOTEKCTOBBIN

pecypce cBoboaHOro noctymal : caift. — URL: https//www.monographies.ru/.

7. Haydnas snexkrpoHHas oubnuoTeka crateid u nmyonukamuii «eLibrary.ru»
[poccuiickuii nHGOPMAIIMOHHO-aHATTMTUYECKUAM TOPTAT B 00JIACTH HAYKH, TEXHOJIOTHH,
MEAUIUHBI, 00pa30BaHusl; OONbIIAs YaCTh U3AaHUM — CBOOOAHOTO AocTyma] : cailT. — URL:
http//elibrary.ru.

8. bazpl nannbIx komnanuu «Mct Beto» [paznen: Ilepuoanyeckue nznanus (Ha
PYCCKOM $SI3bIKE) BKITIOYAET KOJUIEKUNU: M3nanus mo oOmecTBEHHBIM U TYMaHUTapPHBIM
HaykaM; M3naHus mo nenaroruke u oopasoBanuio; M3manus no nHGopManmOHHBIM
texHonorusaMm; Ctatuctuueckue nnanus Poccun u ctpan CHI'] : caiit. — URL:
http//dlib.eastview.com.

9. KubepJlennHka : HaydHas dJCKTPOHHAs OMOIMOTEKA [HaydHBIC )KyPHAITBI B
MOJIHOTEKCTOBOM (popmare cBobOoHor0 goctymna] : caitt. — URL: http://cyberleninka.ru.

10. EnnHOE OKHO JOCTYNa K 00pa3oBaTesIbHBIM pecypcaMm : (eaepaibHast
nH(opMarmoHHas cucTeMa CBOOOJHOTO JIOCTYyNa K HHTETPAIEHOMY KaTaJloTy
00pa3oBaTeIbHBIX HHTEPHET-PECYPCOB U K AJIIEKTPOHHON OMOIHOTEeKe yadeOHO-
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METOJIMYECKUX MaTEepPHaJIOB JUIsl BCEX YpOBHEN 00pa3oBaHuUs: JOLIKOJIbHOE, OOIlee, cpeiHee
npodeccruoHanbHOE, BBICIIEE, JonodHuTeNnbHOe : caiiT. — URL: http//window.edu.ru.

11. ®enepanbHblii HeHTP HHEPOPMALIOHHO-00pa30BaTEIbHBIX PECYPCOB [1UIs
o01ero, cpenHero MpogecCuoOHaIBLHOTO, JOTMOJHUTEIIBHOTO 00pa30BaHU S, TOTHOTEKCTOBBIN
pecypce cBoboHoro noctynal : cait. — URL: httpi//fcior.edu.ru.

12. EquHast KOJUICKIHST TH(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB [JIJIs1 TPENOIaBaAHUS
Y U3y4eHUS YICOHBIX MUCIIUIUINH HAa4YaIbHOTO OOIIET0, OCHOBHOTO OOIIETO M CPETHETO
(momnHOrO) 061IET0 00pa30BaHUS; MOJIHOTEKCTOBBIN pecypc CBOOOJHOTO 1ocTynal : caiT. —
URL: httpz//school-collection.edu.ru.

13. OdunnanbHbIi HHTEPHET-TTOPTAI MPaBOBOM WH(opMaruu. ['ocynapcTBeHHas
cucTeMa MpaBoBOM HHGOPMAIIUH [[TOTHOTEKCTOBBIN pecypc cBOOOIHOTO OCTYMa] : CalT. —
URL: http//publication.pravo.gov.ru.

14. DunuknoneauyM [DHuukioneauu. Ciopapu. CipaBOYHHUKY : TOJTHOTEKCTOBBIN
pecypc cBobomHoro noctyna] / 3bC «YauBepcurerckas 6ubnmoreka ONLINE» : caiit. —
URL: http/enc.biblioclub.ru/.

15. Dnexrponnslii karanor KybaHCKOTO rocynapcTBEHHOTO YHHUBEPCUTETA U
¢umanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.

6 METOJUYECKHUE YKA3AHUSI OBYYAIOIUXCS [0 OCBOEHUIO
JUCLUILINHBI

Jucnuninna «Xumus» HaieneHa Ha dopMupoBaHue NpodeccHoHaNbHBIX 3HAHMUI,
YMEHUM, OMbITa ACITEIHHOCTH, TAKMX KaK CIIOCOOHOCTH JIEMOHCTPAIIMU OOIIEHAYUYHBIX 0a30BBIX
3HAHUM €CTECTBEHHBIX HAyK, MaTEeMaTHUK{A, [OHUMaHHE OCHOBHBIX ()aKTOB, KOHIICMIINH,
NPUHIMIIOB TEOPUM U T.J.

OOydeHue CTYIGHTOB OCYIIECTBJSETCS IO TPAJWLIMOHHOW TEXHOJIOTUU (JIEKIUH,
MPAKTUKN) C BKIIOYEHHEM MHHOBAI[MOHHBIX DJIEMEHTOB.

C TOYKM 3pEHMS HCIOJB3YEMbIX METOAOB JIEKIUHA NOAPA3ICISAIOTCA CHEAYIOIMM
oOpa3oM: HWHQPOPMAITMOHHO-OOBSICHUTENbHAS JICKI[UsI, TOBECTBOBATENbHAs, JEKIHs-0ecena,
npoOyieMHast JIeKUHS U T. JI.

YcTHOE H3N0XKEHHEe Y4eOHOro Mmarephaia Ha JIeKIHH JO0JDKHO KOHCIEKTHPOBATHCAL.
Chylate JEKIUI0 HYKHO yMETh — IMOJACpXKUBaTh CBOE BHUMAHUE, MOHSATh U 3alIOMHUTH
YCIBIIIAHHOE, YJAOBUTH May3bl. B mpoiecce HM3I0KEHHs TpenojaBaTeieM JICKIUU CTYISHT
JIOJDKEH BBISICHUTH BCE HEMOHSTHBIE BOMNPOCHI. 3alMCHIBATH COJAEPKAHUE JIEKIUH HYKHO
00s13aTEIFHO — 3alKCH IMOMOTAIOT IMOJICP)KMUBATh BHUMAHHE, CIIOCOOCTBYIOT MOHUMAHHIO H
3alIOMHHAHHIO YCIIBIIIAHHOTO, MPUBOIUT 3HAHUE B CHCTEMY, CIy)KAT OIMOPOM IS mepexona K
0oJee rTy0OKOMY CaMOCTOSTENIbHOMY M3Y4EHHIO MTpEeIMETa.

Mertoauueckne peKOMEHAAIUU 110 KOHCIIEKTUPOBAHU KO JIEKI A

— 3aIKCh JIOJDKHA OBITh CUCTEMHOM, TPEACTABIIATH COOOM COKpAIIEHHBIN BapUaHT JICKIIUU
npenoaBarens. Heooxoaumo ciymarh, 00AyMbIBAaTh U 3aMMCHIBATH OJHOBPEMEHHO;

— 3aIUCh BEAETCS OUYEHB OBICTPO, YETKO, 110 BO3MOKHOCTH KOPOTKUMHU BBIPAKCHHSIMH;

— HEe MpeKpal@s CIyllaTh MPEenoJaBareis, HYKHO 3allHChIBaThb TO, YTO HEOOXOAUMO
ycBoUTh. Henb3s 3amuchiBaTh cpa3zy e BBICKa3aHHYIO MbICIb IMpernojaBaress, cieayer e€
MOHSTH U TOCJI€ TOTO KPATKO 3aucaTh CBOMMH CIIOBAaMH WJIM CIIOBaMU IpernojaBarens. BaxHo,
YTOOBI B HEM He ObLII MOTEPSH OCHOBHOW CMBICH CKa3aHHOTO;

—MMEHa, 1aThl, HA3BaHUsl, BHIBOJIbI, ONPEICICHUS 3l ChIBAIOTCS TOYHO;

—cJeayeT oOpaTuTh BHUMaHUE Ha OQOPMIICHUE 3alIMCH JIEKIUH. {15 Ka)xxaoro mpeaMera
3aBOAMUTCS OO0mmas Terpaab. OTIUYHBIM OT OCTAJBHOTO I[BETA CIIEAYET BBIACHATH OTHEIbHbIC
MBICJIM M 3arojIOBKH, COKpAlllATh OTAEIbHBIEC CJIOBA M MPEJIOKEHUS, UCIOIb30BaTh YCIOBHbIE
3HaKd, OYKBBI JIATHHCKOTO ¥ TPEYECKOro an(aBUTOB, a TaKKe HEKOTOpPhIE MPUEMBI
CTEHOTpa(UUECKOro COKPAIEHHUS CIIOB.

[IpakTuyueckue 3aHATHS 110 JUCHUIUIMHE «MaTeMaTuka» MPOBOISATCS MO CXEME:
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-YCTHBIM ONPOC [0 TEOPUU B Hayalle 3aHATHS;

-paboTa B rpymniax mo pa3peieHuo pa3TuyHbIX CUTYallUi 110 TEME 3aHSTHUS,

-pelIeHne TPAKTUIECKUX 3a/1a4;

-UHIMBUAYaJIbHBIC 3aJaHUS 715 IOJTOTOBKU K TPAKTUYECKUM 3aHSITHSIM.

Llens mMpaKTUYECKOTO 3aHSTUS - HAyYHTh CTYJCHTOB MPUMEHSATh TEOPETUUECKUE 3HAHUS
IIPH PEIICHUY MPAKTUYECKUX 3371a4 Ha OCHOBE PEATbHBIX JTaHHBIX.

Ha npaxruueckux 3aHSTUSIX Mpeo0IaialoT CIEIYIONE METOIbL:

-BepOasibHBIE (MTPeobI1agaoniM METOJIOM JIOJDKHO OBITh OOBSICHEHHE);

-TIpaKkTH4ecKkre (ITMChbMEHHBIC 3aHMs, TPYIIIOBEIEC 3aJaHH U T. I1.).

BaxkublM a5 CTyaeHTa ABISETCS yMEHHE PalMOHAIBHO MOAOHpaTh HEOOXOAUMYIO
yaeOHyt0 nuteparypy. OCHOBHBIMU JTUTEPATYPHBIMU UCTOUHUKAMU SIBIISTFOTCS:

— 6ubnuoreunsie pouapl punnana Kyol'y;

— 3JIEKTpOHHasA OubIMoTeYHas cucTeMa «Y HUBEPCUTETCKask OMOIMOTEKa OH -JIalfH;

— 3JIeKTpOHHas ObubnmoTeuHas cucrema M3narensctBa «JIaHby.

[louck kaur B OMOIMOTEKE HEOOXOIMMO HAYMHATh C U3YyYEHUS MPEIMETHOTO KaTajora u
CO3JJaHMSI CIIUCKA KHUT, TTOCOOMH, METOMYECKIX MAaTEepHAJIOB IO TEME U3yYEHHUS.

[IpocMOTp KHUTHM HAUYMHAETCS C THTYJABHOTO JIMCTA, CIEAYIOLIETO mocie o0moxku. Ha
HEM OOBIYHO MTOMENQAIOTCS BCE OCHOBHBIC TAHHBIC, XapaKTePU3YIOIIHE KHUTY: Ha3BaHUE, aBTOD,
BBIXOJIHBIE JaHHBIC, JaHHbIE O Tepeu3gaHuu u T.4. Ha o0opoTe TUTYIBbHOro JHCTa Haércs
AHHOTAIUs1, B KOTOPOH YKa3bIBAETCA TEMAaTHKA BOIPOCOB, OCBEIIEHHBIX B KHHUTE, OMPEIEINIAETCS
Kpyr yhTaTeseil, Ha KOTOPbIM OHa paccunTaHa. bomibioe 3HaYeHUE UMEET MPEAUCIOBUE KHUTH,
KOTOpOE€ 3HAKOMHUT YWTATENs C JTUYHOCTHIO aBTOpa, MUCTOPHUEH CO3MaHHSI KHUTH, PACKPHIBAET
conepkanue. I[lpounB mpeaucioBue W TOMYYMB OOINEe NPEACTABICHHUE O KHUTE, CIEIYeT
oOpatutbcs K ornaBiieHH0. OTaBleHHE KHUTUM 3HAKOMHUT OOy4aeMoro ¢ COJAEp:KaHUEeM H
JIOTMYECKOW CTPYKTYpOH KHUTH, MO3BOJISIET BHIOpaTh HYXKHBIM MaTepuan Uil u3ydeHus. lon
W3JJaHHUS] KHUTH TIO3BOJISIET CYyAWTh O HOBHW3HE Marepuaia. UYem dame KHHTa U3IAETCS, TEM
00JIBIIYI0 IIEHHOCTh OHA MpeAcTaBseT. B KHUre Moryr ObITh MPUMEYaHUs, KOTOPbIE COAEpKaT
pa3nuyHbIe OTOJHUTENbHBIE cBeieHHsl. OHM MeYaTaloTCsl BHE OCHOBHOTO TEKCTa U PA3bACHSIOT
OTHenbHBIe BOMpOCHl. [IpeaMerHhie W andaBUTHBIE YKa3aTeNd 3HAYUTEIBHO OOJIEr4aroT
MOBTOPEHHE U3JI0KEHHOT0O B KHUTEe Marepuana. B KOHIlE KHUTHM MOMKET pacloJiaraThCs
BCIIOMOTATeNbHBIN Marepuan. K HeMy OOBIYHO OTHOCSATCS MHCTPYKIHH, TPUIOKECHUS, CXEMBI,
CUTYallMOHHBIC 337a4H, BOIIPOCHI I CAMOKOHTPOJIS U T.JI.

Jlnst mydinero mpeacTaBieHUs M 3alIOMHHAHUS MaTepuana 1eaecoodpa3Ho BECTH 3alucu
Y KOHCIIEKTHI Pa3TUYHOTO COJIEPIKAHUS, & UMEHHO:

— IIOMETKH, 3aMEYaHMsl, BBIICJICHHUE TJ1aBHOTO;

— TJIaH, T€3UChI, BBIMUCKH, LIUTATHI;

— KOHCIIEKT, paboyas 3amuck, pedepar, TOKIaa, JSKIUs | T.1.

Yurarh y4eOHUK HEOOXOAMMO BIlyMUYHMBO, BHUMATEIBHO, HE MPOITyCKas TEKCTa, CTapasich
MOHATh KXyl (pasy, OJHOBPEMEHHO pa30upas MPUMEpPHI, CXEeMbl, TaOIUIIbI, PUCYHKH,
npuBEAEHHBIC B YYeOHUKE.

OnHUM W3 BaXHEUIIMX CPEICTB, CIOCOOCTBYIONMX 3aKPEIUICHUIO 3HAHUU, SBIISETCS
KpaTkasi 3alich MPOYMTAHHOTO MaTepuaja — CoCTaBieHHe KOHCcIekTa. KoHCmekT — 3To KkpaTKoe
CBSI3HOE M3JIOKEHHE COJIep)KaHUs TeMbl, ydeOHHKa WM €ro 4acTu, 0e3 moApoOHOCTed u
BTOPOCTENEHHBIX JeTaned. [lo cBoeil cTpykType M TOCIEAOBATEIbHOCTH KOHCHEKT JOJIKEH
COOTBETCTBOBATH IJIaHy yueOHUKa. [IoaTOMy BakKHO CHadana COCTaBHThH IJIaH, a MOTOM MHUCATh
KOHCIIEKT B BHJE OTBETa Ha BONPOCH TuiaHa. Ecnm ydeOHHWK pa3nenéH Ha HeOobIme
03arjiaBJIeHHbIE YaCTH, TO 3arOJIOBKM MOXXHO paccMaTpUBaTh KaK MYHKTHI IJIaHA, a U3 TEKCTa
Ka)KJIOM 4acTH CJIeIyeT 3alKcaTh T€ MBICIH, KOTOPbIE PACKPHIBAIOT CMBICI 3ar0JIOBKA.

TpeOoBaHUs K KOHCIIEKTY:

— KpaTKOCTh, CKAaTOCTh, 11€JIECO00Pa3HOCTh KaXKJIOTO 3aMChIBAEMOIO CIIOBA;
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— COZAEPKaTEeIbHOCTh 3allUCU- 3alIMChIBAEMbIE MBICIHU CleqyeT (OpMYJINpOBaTh KPaTKo,
HO Oe3 ymepOa anst cMbicina. OOBEM KOHCIIEKTa, KaK MPaBUIIO, MEHBIIE U3y4aeMOro TeKCTa B 7-
15 pas3;

—KOHCHEKT MOXXET OBbITh KaK IPOCTBIM, TaK U CIOXHBIM IO CTPYKTYpE — TO 3aBUCHUT OT
COJIEp’KaHUs KHUTH U LIEJN €€ U3yYCHHUSL.

Mertoauueckue peKkOMEHJal[uHU 110 KOHCIIEKTHPOBAHUIO:

— MPEXJAE YeM HA4aTh COCTABIIATH KOHCIIEKT, HY)KHO O3HAaKOMUTBCS C KHUTOW, IPOYNTATh
e€ cHauaJsa 70 KOHIa, TOHATh IPOYUTAHHOE;

— Ha 00JI0’KKE TETPaX 3aMKMChIBAIOTCS Ha3BaHUE KOHCIIEKTUPYEMOM KHUTU U UMS aBTOpa,
COCTABJISAETCS IJIaH KOHCIEKTUPYEMOTIO TECTa;

— 3aIUCH JIy4llle JieJaTh MPH IPOYTEHUU HE OJJHOTO-JBYX ab3aleB, a 1enoro naparpada
WJIH TJIaBBI;

— KOHCIIEKTHPOBAHME BEAETCS HE C LENbI0 UMETh ONpPENEIEHHBINH 3amucu, a 1 Oosee
IIOJIHOTO OBJIAJICHUS COJEPKAHUEM H3y4daeMOI'0 TEKCTa, MOATOMY B 3allUCAX OTMEUAETCS U
BbIJIEJISIETCS] BCE TO HOBOE, MHTEPECHOE U HY)KHOE, UTO OCOOCHHO MPHUBJIEKIO BHUMAHUE;

— TocJe TOTo, Kak cjejlaHa 3aluch coJepkaHus naparpada, riaaBsl, ClIeIyeT MepeunuTaThb
e, 3aTteM CHOBa oOOpam@Tbcd K TEKCTy M IPOBEPUTH CeO0s, MPaBUIBHO JH HU3JI0KEHO
coJiep>KaHue.

TexHnKka KOHCIIEKTUPOBAHMUS:

— KOHCTIEKTUPYSI KHUTY OONBIOro 00bEMa, 3aIuCh CelyeT BEeCTH B OOIIeH TeTpaau;

— Ha KaXKIOM CTpAaHUIIE CJ€Ba OCTAaBISIIOT MOJiI HMpUHOW 25-30 MM s 3amucu
KOPOTKHX I1OJ3ar0JIOBKOB, KPaTKUX 3aMEYaHUN, BOIIPOCOB;

— KaKJasi CTaHUIla TETpau HyMepyeTcs;

— NS TOBBIIIEHUS YHUTAEMOCTH 3allUCH OCTABJIIFOT HHTEPBAIBI MEXAY CTPOKaMH,
ab3aamMu, HOBYIO MBICJIb HAUUHAIOT C «KPACHOM» CTPOKH;

— NpPU KOHCHEKTUPOBAHUHU IIMPOKO HCIOJIB3YIOT Pa3lInUHbIE COKPALICHUS U YCIOBHbBIE
3HaKM, HO He B  ymep0 CMbICIy 3alMCaHHOTo. PekoMmMeHnayeTcs  NpUMEHSTbH
001IeynoTpeOuTENbHBIE COKpAIICHHS, HAIpUMeEp: M.0. — MOXKeT OBITh; TOC. — FTOCY/IapPCTBEHHBII;
1.0. — TOJHKHO OBITH U T.1I.

— He CIIeAyeT COKpalaTh UMEHA U Ha3BaHUS, KPOME OYEHB YaCTO OBTOPSIOLMXCS;

— B KOHCIIEKTE€ HE€ JIOJDKHO OBITh MEXaHMUYECKOTO IMEperUChIBaHUs TeKcTa 0e3
MPOIYMBIBAHUS €T0 COJIEPKaHUSI U CMBICIOBOTO aHAIM3a.

Jis  HanucaHus pedepaTa HEOOXOAMMO BbIOpaTh TeMy, CODIAcOBaTh €€ C
IperoaaBareseM, noJo0paTh HECKOIBKO HCTOYHUKOB 110 T€ME, BBIMOJIHUTH aHAJIN3 UCTOYHUKOB
M0 PEIICHHIO MPOOIIeMbI, 000CHOBATH CBOIO TOUKY 3PCHHS HA PEIICHUE TTPOOIEMBI.

VYyanmecs Ui NOJHOLIGHHOIO OCBOEHHUS y4eOHOro Kypca XuUMHUS JIOJDKHBI COCTaBJIATh
KOHCIIEKTbl KaK IpU MPOCIYyUIMBAHUU €r0 TEOPETHUYECKOM (JIEKIIMOHHOM) 4YacTH, Tak W IpuU
MOATOTOBKE K MPAKTUUYECKUM 3aHATUAM. JKenarenbHO, YTOObI KOHCIIEKTHI JIEKIIHUH U CEMUHAPOB
3allMCBIBAJINCH B JIOTMYECKOM IOCIEAOBATEIbHOCTU M3YUEHUs Kypca U COIEPKAIUCh B OIHOHN
TeTpaau. DTo obecneunut OoJiee MOTHYIO MOATOTOBKY, KaK K TEKyIIMM Y4€OHBIM 3aHSTUSM, TaK U
CECCUOHHOMY KOHTPOJIIO 3HAHUH.

CamocrostenbHass paboTa ydammxcs —sBIseTcs BaxHeWmed Qopmoil  ydeOHO-
NO3HaBaTeIbHOrO mpouecca. Llenb 3agaHuil Uil caMOCTOSATENBHON pabOThl — 3aKpeNnuTh U
pacuMpuUTh 3HAHUS, YMEHUS, HAaBBIKH, IPUOOPETECHHBIE B PE3ylbTaTe M3y4EeHUs TUCLUIUIMHBL
OBJIaZICTh YMEHHMEM HCIIOJIb30BaTh IOJYy4EHHbIE 3HAHUSA B IPAKTHYECKOM paboTe; MOJIy4UTh
NEPBUYHBIC HABBIKU TPO(ECCHOHANBHOM IEeSTETbHOCTH.

Hauanom opranuzanuu 1000 caMoCTOATENbHOW padOThl OMKHO ObITh INPUBUTHE
HABBIKOB M YMEHMH IPaMOTHOM paboThl ¢ yueOHOI M HaydHOH JUTepaTypoi. DTOT Ipolecc, B
IEPBYIO OYepellb, CBS3aH C HAX0XKJIEHHWEM HEOOXOJUMOM sl YCIEIHOIo OBJaJIeHUs y4eOHbIM
MaTepUaIoOM JINTEPATypou. Ydanmiicsa JOJKEH U3yYUTh CIMCOK HOPMATUBHO-IIPABOBBIX aKTOB U
HYKOHOMUYECKOHN JIUTEPATYpPhl, PEKOMEH/IyEeMbIi 10 y4eOHOW AMCHUILINHE; YMETh MOJIb30BaThCS
donmamMu 6MOIMOTEK U CIPABOYHO-O0MOIMOrpaduIecKUMH U3AAHUSIMH.
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3amaHus UL CaMOCTOSITENBHON paOOTHl BBINONHSIOTCS B MHUCBMEHHOM BHJIE BO
BHEayIuTOpHOEe BpeMs. Pabora JOKHA HOCUTH TBOPYECKUH XapakTep, HpH €€ OLIEHKe
IpEroAaBaTeNb B MEPBYIO OYepelb OIICHUBAET 0OOCHOBAHHOCTh U OPUTUHAIBHOCTD BBIBOJIOB. B
MUCPMEHHON paloTe Mo TeMe 3a/IaHus yJallMicsl TOJDKEH MOJIHO U BCECTOPOHHE PacCMOTPETh
BCE AaCHEKThl TEMbl, YeTKO c(HopMylInpoBaTb M AapryMEHTHUPOBATH CBOIO TMO3ULHUIO 10
UCCIIelyeMbIM BOTpOcaM. BpIOOp KOHKPETHOTO 3aJaHUsl ISl CaMOCTOSTENBHOW paboTHI
NPOBOAUT TMPENOAaBATEeNNb, BEAYIIMI MPAKTHYECKHE 3aHATHS B COOTBETCTBHUH C MEPECYHEM,
yKa3aHHBIM B IJIaHAX MPAKTUYCCKUX 3aHSITUM.

OO6ume npaBuia BHITOJIHEHUS TUCBMEHHBIX paboT

Ha mepBoM 3aHSTHHM CTYIEHTHI JOJDKHBI OBITH TTPOMHGOPMUPOBAHBI O HEOOXOAMMOCTH
COOJIIOJICHHS] HOPM aKaJeMUYEeCKOM 3TUKU M aBTOPCKUX MpaB B xoje oOydeHus. B wactHoctH,
MPEOCTABIISIIOTCS] CBEIICHUS:

- o0mmas nHdopmanus 06 aBTOPCKUX MpaBax;

- MpaBwIIa ITATHPOBAHUS,

— npaBuiIa opopMIICHHS CCBIIOK;

Bce nmeronmecs: B TEKCTE CHOCKU TIIATEIILHO BBIBEPSIOTCS M CHAOKAIOTCS «@IPECcaMu».

Henonyctumo BKIIOYaTh B CBOIO PAa0OTy BBIIEPKKH U3 pabOT Jpyrux aBTOpPOB 0e3
yVKa3aHWs Ha 3TO, MEPECKa3blBaTh UYKYH0 paldoTy ONHM3KO K TEKCTy 0€3 OTCBUIKM K HEH,
UCIIONIb30BaTh YyXXHEe Haeu 0e3 yka3aHHs TEPBOMCTOYHHKOB (ITO KacaeTcs W HHGOpMAIIHH,
HaliieHHo# B HTepHeTe). Bee ciydan naruara 10J1KHbI ObITh HCKIIOYEHBI.

CHucok nCnob30BaHHON JINTEPATYpPhI JOJDKEH BKIIOYATh BCE HCTOYHUKU MH(OPMAITNH,
U3y4YCHHBIE W MPOpabOTaHHBIC CTYICHTOM B IMPOIECCE BBIMOJHECHUS PabOThI, U JIOJKCH OBITh
cocraBiieH B coorBerctBuu ¢ ['OCT P. 7.0.5-2008 «bubmuorpaguyeckas ccouika. OOmme
TpeOOBaHUS U MIPABUIIAY.

TpebGoBanus k HanucaHuUIO pedepara

Pedepar mno pmaHHOMY KypCy SIBIIS€TCS OJHUM U3 METOAOB  OpraHU3alUU
CaMOCTOSITETbHON PabOTHI.

Tembl pedepaToB SBISIOTCS JOMOJIHUTEIBHBIM MaTEpUATIOM JUIS H3Yy4eHUs JaHHOU
TMCHHUIUTMHBL. Pedepar onieHnBaeTcs B 0JuH 0ajl1 B OLIEHKE HTOTO YK3aMeHa

Pedepar momkeH OBITH OJITOTOBJICH COTJIACHO TEME, MPEIJIOKCHHON MPEIojaBaTeyIeM.
JlomyckaeTcst caMOCTOSITENbHBIM  BBIOOpP TeMbl pedepara, HO IO COIVIACOBAHHUIO C
IPEToaBaTeNeM.

Jus  HanmcaHus pedepara CTYIEHT CaMOCTOSTEIFHO  MOAOUPAET HCTOYHHKA
uHdopMaIuu o BIOpaHHOM Teme (JinTepaTypa ydeOHas, nepuoanueckas u HTepHET -pecypcehl)

O0nem pedepara — He menee 10 crpanun dopmara. A 4.

Pedepar nomkeH uMeTh (TUTYJIBHBIN JIHCT, COICPIKAHKE, TEKCT JOJDKEH ObITh pa3OMT Ha
pasJielibl, COTIaCHO COJIEPYKAHUIO, 3aKITI0UEHHUE, CIIMCOK JIUTEPATypbl HE MEHEE 5 HCTOYHUKOB)

OO6cyxneHue TeM pedepaToB MPOBOIUTCS HA TEX MPAKTHYCCKUX 3aHSTHUSX, IO KOTOPHIM
OHH pacIpe/ielieHbl. DTO sBISETCS 00s3aTeNIbHbIM TpeOoBaHueM. B citydae He mpencTaBiieHUs
pedepara corimacHo ycTaHOBJICHHOMY Tpaduky (0e3 YBaXHTEIbHONW NPHYHMHBI), YJaIAKCS
00s13aH TTOATOTOBUTH HOBBIN pedepar.

Nudopmanus no pedepary He nokHA npesblmarh 10 MuHyT. BhicTymaronmii qomkeH
MOJITOTOBUTH KPaTKe BBIBOJBI IO TeMe pedepara s KOHCIEKTUPOBAHHUSL.

Cpnaua pedepara mpemnogaBaTelto o0s3aTenbHa.

7.0HEHOYHBIE CPEACTBA JJs1 KOHTPOJIA YCIIEBAEM OCTU

7.1 Ilacnopr (poHIA OLIEHOYHBIX CPeICTB

No HanmenoBanue o11eHOYHOTO
KonTpomupyemsbie pazaensl (TEMbl) IACITUTUIAHBI
/11 cpencTea
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KonTponupyemsie pazaensl (TeMbl) 1UCHUTLIAHBI

HaumMeHnoBaHue O1€HOYHOTO

/i cpencTea
Bsenenue
Koncnekr
. OCHOBHBIE NOHATHS U 3aKOHBI
1 [Ipaxr. 3andrue, Tect
. Ilepnonnueckuii 3akoH u [lepuoanueckas cucrema "
@ pOHTAIBHBINA OINPOC, MPAKT.
2 XUMHUUYECKHX 31eMeHToB [l. 1. MenaeneeBa u
3aHSTHE, KOHCIIEKT
CTPOEHHE aTOMa
Crtpoenue BemecTa
3 P B [Ipakr. 3aHaTHE, KOHTP.paO.
Boga. PacTBOpbI. D€KTpOIMTHYECKAS] T CCOLIUALIU S
4 A P KIp a tan [Ipe3eHTanuu, .MpaxT. 3aHATHE
Kiaccuukanms HEOpraHMYIEeCKUX COSTUHCHUN U X [Ipakr. 3andTHE, aHAIU3 U
5 CBOICTBa OlleHKa J17abopaToOpHOI
paboTh1.11.0.
XUMHUYECKUE PEAKINHU [Ipakr. 3andTHE, aHAIU3 U
6 pacTeHU, 5)KUBOTHBIX U MUKPOOPTaHU3MOB OlIEHKa JTabopaTopHOU
paboThL.J.0.
Koncnexr, [Ipakr. 3ansitue,
7 Mertanibl 1 HEMETaUIbI aHaJIM3 U OLIEHKA JTa00paTOPHOM
paboThI.JILO.
OCHOBHBIE IOHATHS OPTAHUYECKON XUMHUU U TEOPUSI
8 . [Ipaxr. 3ansTHE, TECT
CTPOEHMS] OPraHMYECKUX COCTMHEHUI
[Ipakr. 3andTHE, aHAINA3 U
9 VYrneBoaopoasl M UX MPUPOJHBIE HCTOUHUKU OIIeHKa JTabopaTopHON pabOTHI.
71.0.
[Ipakr. 3ansTHE, aHATIU3 U
10 Kucnopoaconepsxanme opraHn4eckue COeIMHEHUS OIIeHKa TabopaTopHOH
paboThI.JILO.
AzoTCOzIEepKale OPraHUYECKHE COSANHEHMUS.
11 FICPPRATIIE Op A IIpakr. 3andTue, Tect
Ilosmmepst

7.2. Kputepuu oueHKH 3HAHUI

KoHTposib 1 oOIleHKa pe3yabTaTOB OCBOCHUS y4eOHOW TUCIUIUIMHBI OCYIICCTBIISICTCS
IperoaaBaTesieM B MpoLecce MPOBEACHUS MPAKTHUECKUX paboT, TECTUPOBAHMSI, COOECET0BAHUS
[0 pe3ylbTaTaM BBINIOJHEHUs J1a0OpaTOpHBIX PadOT, a TakKe PelieHUs 3a7ad, COCTABICHUS
pabouynx TaONMIl M TMOATOTOBKA COOOIICHWUN K YpOKY. 3HAHUs CTYIACHTOB Ha MPAKTHYECKHX
3aHATHSX OICEHUBAKOTCS OTMETKAMHU  «OTIHYHO», «XOPOIIO», «YJIOBJICTBOPUTEIBHO» U
«HEYJIOBJIETBOPUTEIIEHO.

O1eHKa «OTJIMYHO» BBICTABIISETCS, KOTJIA CTYICHB IMOKAa3bIBAET IITyOOKOE BCECTOPOHHEE
3HAHUC pasacia JAUCHUIIIINHBI, O651321T€.HBHOI>1 u I[OHOHHHTGHLHOP’I JINTCPATYpHhI,
ApPTYMEHTHPOBAHO W JIOTUYECKH CTPOWHO HM3JIaraeT MaTephall, MOXET NPUMEHATh 3HAHMS IS
aHaJIn3a KOHKPETHBIX CHTYAIUH.

OreHKa «XOpOILO» CTAaBUTCS MPH TBEPJBIX 3HAHUAX pazziesia AUCUUILIUHBI, 00 3aTeIbHOM
JUTEPaTyphl, 3HAKOMCTBE C JIOTIOJHHUTEIBHON JIMTEPATYpOil, apryMEHTUPOBAHHOM H3IIOKEHUHU
Marepualia, yMCHHH IPUMEHUTh 3HAHHUS JJIs1 aHAJIM3a KOHKPETHBIX CUTYAIUH.

OrneHKa «ylIOBJIETBOPUTEIBHO» CTABUTCS, KOTJA CTYJCHT B OCHOBHOM 3HAeT pasJel
JAUCHOUIIIINHBI, MOXCET MMPAKTHYCCKH IPUMEHUTE CBOU 3HAHMU .
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OneHka - HE 3a4TEHO CTaBUTCA, KOrga CTYACHT HE€ OCBOMJI OCHOBHOI'O COACPKAHUA

npeamMeTa u c1a00 3HaeT H3y‘{aeMLII>'I pa3aci IMCOUITIINHBIL.

PesynbraThl 00ydeHus
(OCBOEHHBIE YMEHUS, YCBOCHHBIE 3HAHU)

DOpMBI U METOIBI
KOHTPOJIISL U OI[EHKU
pE3yNIBTaTOB O0YdeHUS

YMCHUA:

YMeHue 1aBath ONpeesIeHUue U ONIEpHPOBATh CIIETYIOIIMMU
XUMHUYECKUMH MOHATHIMU: BELIECTBO, XMMUYECKH I 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIEC AaTOMHAsI U MOJIEKYJISIpHAsl Macchl, HOH,
aJIJIOTPOIIH S, U30TOIbI, XUMHUUECKasl CBS3b, AJIEKTPOOTPULIATENLHOCTD,
BAJICHTHOCTb, CTETIEHb OKUCIIEHHUS, MOJIb, MOJIIPHAsl MAcca, MOJISPHBIN
00bEM ra3000pa3HbIX BEILECTB, BEIIECTBA MOJIEKYISIPHO- IO U
HEMOJIEKYJIIPDHOTO CTPOEHUs, pACTBOPbI

YCTHBIN KOHTPOIIb
(MHIUBUTYATEHBINA U
(bpOoHTATBHBIN).
BrlnosiHeHE TECTOBBIX
3aaHuN.

DopMyIUpPOBAHKE 3aKOHOB COXPAHEHHSI MACChI BEIIECTB U MOCTOSHCTBA
COCTaBa BEILECTB. Y CTaHOBKA MPUYUHHO-CIIEJICTBEHHOM CBS3U MEXTY
COJIepKaHUEM ATHX 3aKOHOB U HAITMCAHUEM XUMHUYECKUX (PopmMyrT U
YpaBHEHUU. Y CTAaHOBKA 3BOJIIOLIMOHHOM CYIITHOCTH MEHIEJIEEBCKOM U
COBpEMEHHOU (OPMYIIMPOBOK Mepuoanieckoro 3akona /1. W.
MenneneeBa. OObsICHEHHE (U3HUIECKOTO CMBICIIA CHMBOJIMKHI
nepuoInyeckoi Tabauiel xumudeckux snemerToB J[. M. Menaeneena
(HOMEpOB 3Jie- MEHTa, TIepUOoa, TPYMIIbI) U YCTAHOBKA MPUUYUHHO-
CJICZICTBEHHOMU CBSI3U MEXy CTPOEHHUEM aTOMa U 3aKOHOMEPHOCTSIMU
M3MEHEHHS CBOMCTB 3JIEMEHTOB M 00Pa30BaHHBIX MU BEIIECTB B
nepuojax v rpymmnax.

Ouenka pe3ysbpTaToB
MPAKTHYECKUX 3aHSITUH.

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BELIECTB OT CTPOE- HUSA
aTOMOB 00pa3ylOLMX MX XMMHYECKHX 3JIEMEHTOB. XapaKTepUCTHKA
BAKHEHIIMX TUIIOB XUMUYECKUX CBS3€H U OTHOCUTENBHOCTH ITON
tunosiorui. OObsICHEHNE 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
U CTpOE- HUSI KPUCTAJUIMYECKUX PEIIETOK.

HaOmronenue u orieHKa
BBITTOJTHEHUS
MPAKTUYECKUX
IEHUCTBUM.

OOBsiCHEHHE CYyIIHOCTH XUMHUYECKUX IporeccoB. Kmaccudukarms

YCTHBIN KOHTPOIIB

XUMHWYECKUX PEAaKIUi 110 Pa3TMYHBIM IIPU3HAKAM: YHCIIY H COCTaBY (MHIMBUITYaTIBHBIN 1
IPOAYKTOB U PEareHTOB, TEINIOBOMY (PpeKTy, HampaBieHUIO, ase, (bpOoHTATBHBIN).
HAIMYUIO KaTaJIN3aToOpa, U3MEHEHUIO CTETIICHEeH OKUCIIeHUs 3JieMeHToB, | [logroroBka
00pa3yronpXx BEUeCTBA. YCTaHOBKA MPU3HAKOB OOIETO U PA3IUYHOIO | COOOIICHUH.
B TUITIOJIOTHH PEAKIU N 11 HEOPTraHUYECKOM U OPraHMYECKOil XUMUU. BrinonHenne TecToBbIX
3aJlaHuN
JleMoHCTpUpOBaHNE YMEHUS TIOCTAaHOBKH 11eNel AeATebHOCTH, [ToaroToBka
MJIAHUPOBAHUS COOCTBEHHOM JEATEIEHOCTH ISl TOCTUKESHHS COOOIICHHI.
MOCTaBJICHHBIX [IEJIeH, TPEIBUICHIS BO3MOXKHBIX PE3YIIbTATOB dTUX [Touck nHdopmariu B
JeWCTBUH, OpraHU3alMi CAMOKOHTPOJISL U OLICHKH MOTY4eHHBIX HutepHere.
pe3yabTaToB BrinonHeHne TecToBbIX
3aJaHuN
BOCIPUHUMATH ¥ Ha OCHOBE [TOJTy4CHHBIX 3HAHUI CAMOCTOSATEI BHO [ToaroToBka
OIleHUBATh MH(POPMAIIHIO, CoZIepKaIiytocs B coobmenusix CMU, COOOIICHUH.

HuTepHeTe, HaydHO-TIOMY/SPHBIX CTAThIX

ITouck undopmaruu B
HurepHere.

43




7.3. OueHo4HbIe CPeACTB AJisl IPOBeIeHUN TeKYIeill arrecTaluu

Tekymuii KOHTPOJIb MOET MPOBOJAUTHCS B opMme:
-(pOHTAIBHBIA OTIPOC
-UHIVBUNYaIbHBIM YCTHBIA OIPOC
-IIMCbMEHHBIN KOHTPOJIb
-TE€CTUPOBAHUE II0 TEOPETUUECKOMY MarepHairy
-mpakTHdeckas (mabopatopnas) pabota
-3anura pedepara,
-3aIllUTa BBINIOJIHEHHOTO 3a/1aHMs,

-pazpaboTka mpoOJeMbl Kypca (COOOIIeHHE).

dopma Bnanenus Jluunble KauyecTBa Tpmvepst
3HaHus YMenus OILICHOYHBIX
aTrecTalluu (HaBBIKM) CTyJICHTa
CpencTB
VYcerabrit KonTtpons 3nanuit OneHka yMeHUs Onenka HaBblkOB | OrneHka KonTpomnbusie
(TUCBMEHHBIN) | IO OTIPECIICHHBIM pazmuaTh paboTsl ¢ crocoOHOCTH BOTIPOCHI 10
otmpoc mo | mpobGremam KOHKPCTHBIC JIMTePaTy pHBIMU OTICPATUBHO U TeMaM
TeMaM HOHATUSL HNCTOYHUKAMH Ka4eCTBEHHO MPHUIATAIOTCS
OTBEYATh HA
MOCTABICHHEIC
BOTIPOCHI
Pedepatst Kontpons 3Hanuit OueHka yMeHUS Onenka HaBeIKOB | OrmeHka Temsl pepepaToB
O OTIpEeIeNICHHBIM pasnmuaTh paboTsl ¢ CHOCOOHOCTH K IpUIaralTcs
npobiemam KOHKPETHBIE JIUTepaTy pHBIMU CaMOCTOSITETIbHOM
HOHATUSL HUCTOYHUKAMH paboTe u aHaIU3Y
JUTEPaTypHBIX
HUCTOYHUKOB
IIpakmnueckue | Kontpoius 3HaHuA OueHka yMeHUs Onenka HaBeIKOB | OrmeHka Temsl paboT
(;1abopaTopHBI | TEOPETUUECKHX paboTaTh paboTsl ¢ CIocoOHOCTH MpujIararoTes
e) paboTel OCHOB COBPEMEHHOM BBIYHMCIUTENILHON | OMEpaTUBHO U
MHPOPMATHKU U KOMIIBIOTEPHOM TEXHUKOH, KaueCTBEHHO
UHOOPMALMOHHBIX | TEXHUKOH, MPUKIATHBIMU pemaTs
TEXHOJIOTHH, UCTIONB30BATh MIPOrpaMMHBIMHU MOCTAaBJIECHHbIE Ha
BO3MOKHOCTEH U BO3MOKHOCTH cpeacTBaMu MPAKTUIECKUX
HNPHHIMIIOB BBIYUCIIUTENBHOI paboTax 3a1a4u U
UCTIONB30BAHUS TEXHUKH U apTyMEHTHPOBATh
COBpPEMEHHOMU IpOrpaMMHOTO pe3ynbTaThl
KOMIBIOTEPHOI oOecnedeHus IpU
TeXHUKH. perIeHnH
MPAaKTHICCKAX
3a/1au.
Tectuposanne | Kontposs 3HaHMit OneHka yMeHus Onenka HaBbikOB | OreHka Bompocsr
IO OTIPE/IeNICHHBIM pazmuaTh JIOTHYECKOTO CIOCOOHOCTH MIPHUIIATAIOTCS
npobiemMam KOHKPETHBIE aHalm3a u OTICPATUBHO U
TOHATUSL CHHTe3a IPH Ka4eCTBEHHO
COTIOCTaBJICHUH OTBEYATh HA
KOHKPETHBIX MTOCTABJICHHEIE
MOHATUIL BOIIPOCHI

Peghepam. Pedepar sBnseTcs NPOIYKTOM CaMOCTOATENBHOW pabOThl ydalerocss u
NPEJCTaBIseT COOOH KpaTKoe M3JI0KEHHWE B THUCHBMEHHOM BHJE MOJYYEHHBIX PE3YJIbTaTOB
TEOPETUYECKOTO aHaIM3a ONpPEACICHHOW HaydHOW (yueOHO-MCCIIeN0BATENbCKOM) TEMBI, TIIe
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PacKpbIBaeTCsl CyTh HCCIIEIYeMON MpOoOJIeMbl, MPUBOAATCS pa3IMYHbIe TOUKU 3PEHUS, a TaKKe
COOCTBEHHBIE B3IIIAbI YUAICTOCS Ha Hee.

Koumponvuas paboma. KontponbHas padora sBIsSETCS HAOOPOM MPAKTUYECKUX 33aJaHUN
U 33/1a4 [0 TeMaM HM3y4aeMOM IUCHUIUIMHBI, TMO3BOJSIONMX (GOPMUPOBATH 3HAHMS, a TaKKe
yMeHUS 00ydaronmxcsi B 0071acTH €CTECTBO3HAHUS.

IIpuMepHBIe BONMPOCHI 1J1s1 YCTHOTO ONPOca (KOHTPOJbHBIX padoT):

Paznen 1. OOmiast 1 HeopraHuyecKast XUMUS
1. OcHoBHBIE TOHATHS U 3aKOHBI. BerecTBo. AToM. Mosekyina.
2. XUMHUYECKUH 3JIEMEHT. AJIJIOTPOTIHSL.
3.IIpocThie U CIOXKHBIE BEILIECTBA.
4.KauecTBEHHBIN U KOJIMUYECTBEHHBIN COCTAB BEIIECTB.
5. XuMHu4ecKre 3HaKH U (POpMYIIbI.
5.0THOCUTENbHBIC AaTOMHAS U MOJIEKYTIsipHasi Macchl. KonmnuecTBo BelecTBa.
6. OcHOBHBIE 3aKOHBI XUMHUH. CTEXMOMETpHS. 3aKOH COXpaHEHUS MacChl BEIIECTB.
7. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJIAPHOU CTPYKTYPHI.
8.3akoH ABOTraipo U CIEACTBHUS U3 HETO.
9.Ilepnommueckuii 3axoH u [lepnoanyeckas cucremMa XMMUYecKuX 3eMeHToB 1. U.
10. CtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJIbIX Mepro10B. OcobeHHOCTH
CTPOEHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIMX MEPUOOB (TIEPEXOTHBIX
3JIEMEHTOB).
11. Tlonstre 06 opOuTaNsX. s-, p- u d-opouTanu. DIeKTPOHHBIE KOH(PUTYPAITMHA aTOMOB
XAMHYECKHX AJIEMEHTOB.
12. CunpHble U cnadble 3JEKTPOIUTHI, IPUBECTH TPUMEPDI
13. V3MeHeHue KUCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB 10 IEPUOY U I10 TPYIIIE.
14. Kakue peakiiuu Ha3pIBAIOT KOHOOOMEHHBIMH ?
15. YenoBus npoTekanusi 0OMEHHBIX PEaKIUi
16. VloHHbIe peakiuu, MpoTeKaoupe ¢ 00pa30BaHNEM OCAIKOB, OOBSICHUTH Ha IpUMEpE
17 WonHBIE peakiinu, MpoTeKarolme ¢ 00pa3oBaHUEM MaJIOIMCCOIMUPYIONIMX BEILECTB
(HarpuMep BO/bI), OOBSICHUTH Ha IpUMEpE
18 CocraBuUTH MOTHOE U KPATKOE MOHHO- MOJICKYJISPHOE YPaBHEHHE B3aUMOICH CTBHS
KapOOHaTa HATPHS C COJSTHON KUCIOTON
19.Kako#i TUI KOBaJIGHTHON CBSI3U — MOJISPHAs WJIM HEMOJISIpPHAS — B MOJIEKYJIaX CIIETYIOIMX
Bemects? CO, HI, H,S, OF;, CH4? K aTromaM, Kakux 3JI€MEHTOB CMEMAIOTCS 00Ime
AJIEKTPOHHBIE MAPhI B 3TUX MOJIEKYIIax?
20.Kak nu3meHsieTcs mosIpHOCTD CBsi3eil B psagy Monekyn: HyO, H,S, HoTe? Tlouemy?
21. OnpenenuTte BaneHTHOCTh (ocopa B BemectBax: PH3 P203, H3PO4, Mg 3P2
22. Kakue u3 ClieylonX BEIICCTB SBISAIOTCS HOHHBIME coenuaenusimu: Hy, KCI, NH3 CaBr,,
CH4, Fe,O3, Ny? Hoquy?
23. Onpenenute 3apsiapl HOHOB B coenunenusx AlFz, Cs;0, CuCl, FeBr;
24 CocTaBbTe BBIpRXCHHUE 3aKOHA JCHCTBYIOIIMX MAaCC JJI PEAKIIH:
C)+tCOxr=2CO(r); CuO(rp)tH2O() ¢ ydeToM , uTo TBEpIOE BEILECTBO B ypaBHEHHE 3aKOHA
JIEHCTBYIONMX MacC HE BXOJUT
UYemy paBHa cTeneHb okuciaenus atomoB 3aementoB  AgCl ; Ca(OH),; Na
25. KakuMu cBOMCTBAMH — OKUCIIUTETbHBIMH UM BOCCTAHOBUTEIBHBIMU — 00JIaal0T HOHBI:
Ca'?; NOg
26. YKa)XHUTE, KAKOE BEILECTBO SIBJISIETCSI OKUCIUTEIEM, KAKOE€ BOCCTAHOBUTEIIEM:
HNO3 + Ca = Ca (NO3)2 + NoO+ H,O omnpenenute kKo3hhuIineHTsl METOIOM 3JIEKTPOHHOIO
OanmaHca
IIpuMepHbIe TeCTOBbIE 3aIaAHUS:

UeMy paBHa BbICIIasi BAJICHTHOCTb 3JIEMEHTA XpoMa (IIOpsIKOBBIM HOMep 24)?
a6 06)4 B3 12
Yemy paBHO MaccoBOE uMcio aTroma?

45



a) YUCITy MPOTOHOB B aTOME
0) uucily HEUTPOHOB B aTOME
B) UHUCITy HYKJIOHOB B aTOMeE
T) YHUCITy DJICKTPOHOB B aTOME
Kakoe kBaHTOBOE UMCIIO XapaKTepu3yeT HalpaBJIEHHE 3JEKTPOHHOIO objiaka B MpocTpaHcTBe?
an o)l B)m| r) M
ATOMBI KAKOTO 3JIEMEHTA HMEIOT YJICKTPOHHYIO KOH(UIYPALMIO BHEIIHETO Cios © ...45° 4p°?
a) 35 Br 6) 7N B) 33Ag F) 23V
UeM oTiM4ar0TCSs aTOMBI U30TOMOB OJHOTO 3JIeMeHTa ?
a) YUCJIOM MMPOTOHOB  0) YMCIIOM HEUTPOHOB  B) YMCJIOM JICKTPOHOB T) 3apsiioM  siaipa
Kaxoe kBaHTOBOE 4KCIIO XapaKTepu3yeT pasMep JIEKTPOHHOro obiaka ?
an o6l B m 1m
Kakue 3HaueHus MPUHUMAET MATHUTHOE KBAHTOBOE YKCIIO 1Sl opOuTasel d-momaypoBHs ?
a)0,1,2 0)-2,-1,0,+1,+2 8)-1,0,+1 1)1,2,3
Kak o003HavaeTcs moypoBeHb, 1yt kotoporo N =4 u | =0 ?
ay4f 06)4d B) 4p r)4s
B kakux Mosekynax CymecTBYeT HEIoJIIpHas KOBaJCHTHAs CBA3b 7
a) |2 6) COZ B)KzO F) HzO
Kak n3MeHsercs moasipHOCTh cBsi3eil B psiny monekyn : HoO — HoS — HoSe — HyTe ?
a) He U3MEHseTCsT  0) yBEJIMYMBACTCS B) YMEHBIIACTCS T) YBEIMYMBACTCS U YMEHBIIACTCS
Kaxkue n3 cnenyronmx BELECTB MOTYT SBISATHCS OKUCIUTENIAMU 7
a)NHz; ©6)Br, B)Fe T1)Na
Kak Ha3bIBAeTCS CIIELYIONMIA TPOLIECC H CKOJBKO JIEKTPOHOB B HeM yuactyer: CI0p-2 CI?
a) BOCCTaHOBJICHUE , le 0) okucieHue , 2¢ B) BOCCTAaHOBJICHHE, 2€ T) OKUCJICHUE, le
13.Kakue HepaBeHCTBA CIIPABEUIMBBI AJIs SJHJAOTEPMUUYECKON peakuuu ?
a)Q<0 ©6)Q>0 B)H<O r) H=0
[Tpu xakux ycnoBusx paBHoBecue ooparumoit peakuu  Na(T) + O2(r) —2NO(r); H>0
CMEIIAeTcsi BIPaBo?
a) NOBBIIICHUE TeMIIepaTypbl  O) MOHMKEHUE TEMIIEPaTyphl  B) YBEJIMUEHUE JAABJICHUS
T)yMEHbILIEHHE KOHI[EHTPAINU KUCIOpOoaa
Kaxkue HepaBeHCTBa CIpaBeAIMBHI U1 SHAOTEPMUUECKOW PEAKUUH ?
ayH>0 ©6)H=0 B)Q>0 1)Q<0
15.1Tpu xakux ycnoBusx paBHoBecue ooparumont peaknuun CO2(r)+C(tB) —2CO (T) ;H<0
CMEIIAETCS BJIEBO?
a) IOHMKEHHUE TeMneparypsl  0) yBeIMYEeHHE AaBJIeHUsl  B) yBenuueHue koHieHTpauuu CO »
r) yMeHblleHne KoHreHTpauuu CO
16.YkaxuTe, Kakue BEIECTBA BCTYIUIN B PEAKIUIO, U NIPU KaKUX YCIOBUSX, €CJIU B pe3ylbTaTe
00pa30BaJIMCh CIEAYIOIME BEIIECTBA:
a) (CH3;CO0);Mg + Hy; ©6) 2CH3;COONa + H,0O + COg;
B) CH3;COOCH; + H,O
17.MoxHo 11 u3 cnez[gionmx pEareHTOB MOJIYYUTh YKCYCHYIO KUCIIOTY, U TIPU KaKUX YCIOBUSX:
a)CH3-CHp-OH &+, 6)CHs-CH3 O %8, B)CH5Cl X' _pNaCl

1) CH3-CHp- CH- COOH ' __@) Cu(OH); %) CH,=CH, 3)HC=CH
I

7.4 OueHoYHbIE CPeACTBA JIJIsl POBeAe HUSl MPOMEKYTOUYHOM aTTe CTAIMI

TIpumepsr
dopma Brnanenue JInynbie kauecTBa P p
3HaHusg YMenns OLICHOYHBIX
aTrecTalluu (HaBBIKH) CTyleHTa
CpencTB
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9K3aMCH

KonTposb
3HaHUsA 0a30BBIX
MOJIOKESHUH B
obyacTy mpasa
COLMAIBHOTO
obecrieueHus

OueHka yMeHHs

Ol1leHKa HaBBIKOB

JIOTHYE€CKOTO OneHka criocoOHOCTH .
HOHMMATE & Bonpocsr:
CHCLHATLHYIO COTIOCTaBIICHUS 1 IPaMOTHO U YETKO
H Y XapaKTePUCTHKHI W3NaraTtb Martepuan NpHIararTcsa
TEPMHUHOJIOTHIO
00BEKTOB
OrneHka crmocoOHOCTH
OrieHKka HaBBIKOB IPaMOTHO U YETKO
OueHka yMeHus
JIOTHYECKOTO H3JIaraTh XOJ
pelaTh THIOBbIE
MBIIUICHHS TPH peleHust 33124 B
3aJ]a4d B 3amaun
pelleHuH 3a1a4 B obmactu
obmactu . IIpUJIAraroTCs
obmactu npodeccuoHanbHO I
npodeccuoHalbH
o npo¢ecCUOHANBHO | NEeITeNbHOCTH U
oif mesitenbHOCTH | |,
1l IeATebHOCTH apTYMEHTHPOBAThH
pe3yIbTaThl

7.4.1. IlIpuMepHbIe BONPOCHI IJISl IPOBEAEHUA MPOMEKYTOUHOM aTTecTaluu
(3aueT, AU PepeHIUPOBAHHBIH 3a4eT)
[IpoBeneHue 3a4eTa He MPELYCMOTPEHO.
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7.4.2 Bonpochl 1isl IPOBe/Ie HUA IK3aMeHa

.Ilepuonnueckuii 3akoH J.M.MenneneeBa. Otkpritue [I.M.Menneneesim [leprnoanueckoro

3aKOHa

2. CTpyKTypa MepuoaNYECKON TaOIUIIbI: IEPUOIbI (Majibie U OOJbIIME), TPYIIIBI (TJIaBHAS U

noOovHas).

3. Ctpoenue atoma u Ilepuoanueckuii 3akon J[.M.Menneneena.

4. CTpoeHue AICKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MAJIbIX MTEPHOJIOB.

5. OCcoOEeHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB OOJIBIIIMX TEPHOJIOB

(MepexoHBIX SIIEMEHTOB).

6. [lonsitue 06 opOuTansx. s-, p- u d-opOuranm.

7 DAEKTpOHHBIEC KOH(PUTYpaIlul aTOMOB

8. Meramnbsl. OCOOEHHOCTH CTPOCHHS aTOMOB M KpUCTaIOB. DU3NUYECKHE CBOWCTBA METAILIOB.

9. Kitaccuukanusi METaJIIIOB 1O Pa3THYHBIM MPU3HAKaM. XUMUUYECKHE CBOMCTBA METAJIIOB.
10. DIEKTpOXUMHUYECKUN PsT HAMPsDKeHUH MeTauioB. O0Ime CriocoObl MOTy4eHUsI METaJLIOB.
11.Hemetamnsl. OcoOEHHOCTH CTPOEHUS aTOMOB.

12. 3aBUCHUMOCTB CBOMCTB TAJIOTEHOB OT MX MOJ0KeHUs B [lepruoanyeckoil cucreme.
13.0OxucnuTeNnbHbIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETANIOB B 3aBHCUMOCTH OT MX

MOJIOKEHHUS B PSY AIEKTPOOTPULIATEIbHOCTH.

14. Anuatnueckue yrieBoaopoibl

15.XumMnueckre cBoKCTBa aakaHOB. [[pyMeHeHNe alNKaHOB Ha OCHOBE CBOMCTB.

16.Ankensl. DTHIIEH, ero nojiydeHrue ['oMonoruyeckuit psii, ©30MepHsi, HOMEHKIATypa ajJKeHOB.

Xumuueckue cBorcTBa 3THieHa: [[puMeHenune 3TiuieHa Ha OCHOBE CBOWCTB.

17. Ankunel. AuerniieH. XuMHUYECKHE CBOMCTBA alleTHieHa. [ [pumenenune anerunena

18. ConpspkeHHbIE TUEHBI

19. Xumnueckue cpoiicTBa Oyraauena- 1,3 u nzomnpena: odecrBeurnBaHre OpOMHOM BOJIBI U

MOJIMMEPHU3ALIMS B KAydyKU

20. HatypanbHBI ¥ CHHTETHUYECKHE KaydyKH .

21. Pe3una.

22. Kucnopoacoaepskalme OpraHMu4eckue CoeIMHeHMs

23.CnupTsl.

24 .®enon. OU3MYECKUe U XMMUYECKHE CBOWCTBA (peHOIa.

25.Anpnernnl. [lorarue o0 anpaeruaax.

26. Kap6onossie kucnoTsl. [lonsitue o kapOoHOBBIX KuciaoTax. KapOokcuipHas rpymma Kak

GyHKIIMOHATBHAS

27. IlnactMacchl.

28.IlonyyeHne moJMMEpPOB PEAKIIMEN TOTUMEPU3AIIAH U TTOJTUKOHICHCALlNH.

29.TepMonnacTUYHbIE U TEPMOPEAKTUBHBIE TIIacTMacchl. [IpencraBurenu miacrmacce.

30. Bonokna, ux kiaccu¢ukamnus. [lomydeHne BOJOKOH.

1. HamunmTe ypaBHEHUS MPOTEKAIOIMMX PEAKIMI B MOJIEKYISIPHOM M MOHHO -MOJIEKYJISIPHOM

BUJIE.

2. O0BsACHHUTE, TOYEMY OHHU NMPOTEKAIOT?

A) cymedun 6apus + cynbhaT IIUHKA

b) Hutpatr umHKa+ cynbua HaTpus

OH
3.CoctaBpTe ypaBHEHHMS pEaKUHMil CIEIyloNMX MPeBpallleHUi, HCHONb3Yysl CTPYKTypHbIE
(GopMyIbl OPraHUYECKUX BEILECTB:
1- xnopniponan —sponaHon-1  BpelaHans  MPEHMOHOBAS KUCIOTA —
2-XJIOpPIPONMOHOBAsE KUCIOTA
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4. Kakoil TUIl KOBAJICHTHOW CBSI3M — IMOJISIPHAS WJIM HEMOJISIPHASA — B MOJIEKYJIAX CJICIYIOIMX
Bemects? CO, HI, H,S, OF;, CH4? K aTroMaM, KakuX 3J1€MEHTOB CMEIIAIOTCS OOIIHE
AJIEKTPOHHBIE TIAPhl B 3TUX MOJICKYJIax?

5. Kak n3mensercs mosipHOCTh CBsizelt B psay mosiekyn: HpO, HoS, HoTe? Tlouemy?

6. Omnpenenute BaeHTHOCTh Qocdopa B BemectBax: PH3 P203, H3PO4, Mg 3P2

7. Kakue u3 ClieAyloNnMX BEIICCTB SIBIAIOTCS HOHHBIME coeauHenusiMu: Hy, KCI, NH3; CaBrs,
CH4, Fe,Os, N»? HO‘IeMy?

8.. Onpenenute 3apsiapl HOHOB B coenuuenusx AlFs, Cs,0, CuCh, FeBr,

7.4.3 IlpuMepHbIe IK3aMeHALMOHHBIE 321a4H HA 3K3aMeH/1ud ¢ e pe HUUPOBAHHBI
3a4eT

3apaua 1. Jloxaxxute Tpemsl peakusMU C pasHbIMM  KJaccaMu  BEIIECTB
BOCCTaHOBUTEJIbHBIE CBOMCTBA MarHusl.

3apaua 2.0cyllecTBUTh MPEBPALLICHUS:

N, — NHz; — NO — NO,; — HNO3 — NH4NO3.

3agaya 3. Ckonpko rpamm okcuaa meau (II) momyduTcs mpu pasioKEHUU TaKOTO XKe
konuuectBa ruapokcuna meau (II), Ha pactBopenHume kotoporo 3arpatuiock 19,6r 20%-ro
pacTBOpa CEpHOM KUCIIOTHI?

3agaua 4. U3 BemectB, hopmynbl koTopbix S, Ca, SOz, H,SO4, BaSO4, SO3, Na;SO3?
CocTaBbTe TeHETUUECKUU PsI.

3apaua 5. CocraBbre cxemy nomydeHus xinopuna xenesa (III) uz oxcunpa xenesa (II).
Han crpenkamu nepexoJoB Hanmummre (QOpMyinbl HEOOXOJMMBIX BELIECTB M YCIOBHUSA
IIPOBE/ICHUSI PEAKLIMH.

8 JONNOJTHUTEJBHOE OBECIHEYEHUE JUCHUIIJIMHBI

JlexunonHsbIil MaTepuan o reMe: CTpoeHHMe BellecTBa

[Ipu oOpa3oBaHMM XUMHYECKOH CBSI3U MPOMCXOJUT IE€pepaclpelieieHue B IMPOCTPAHCTBE
9JIEKTPOHHBIX TJIOTHOCTEH, MEPBOHAYAIBHO TNPUHAMICKABIIMX pa3HbIM aromam. [lockonbky
HauMEHEE IIPOYHO CBS3aHBI C SAAPOM DJIEKTPOHBI BHEIIHETO YPOBHS, TO 3TUM 3JIEKTPOHAM
NPUHAUICKUT DIaBHAs pPOjb B OOpa30BaHMM XUMUUYECKOM CBs3U. KOJIM4YecTBO XUMHMYECKUX
CBsi3el, 00pa30BaHHBIX JAHHBIM aTOMOM B COEAMHEHUH, HA3bIBAIOT BAIECHTHOCTHIO. DJIEKTPOHBI,
IPUHUMAOIME y4acTHE B 00pa30BaHUM XMMUUYECKOM CBSI3UM, HAa3bIBAIOTCS BAJEHTHBIMU: Y S- U P
3JIEMEHTOB — 3TO BHEIIHUE 3JICKTPOHBI, y d- 3JIEMEHTOB — BHEIIHHUE (IIOCIIEAHUE) S-3ICKTPOHBI
u npeanocienuue O-anexrporsl. C dHEPreTHyeckoll TOYKM 3pEHHs] HauOoyiee YCTOHYMBBIM
ABJIIETCS] ATOM, Ha BHEIIHEM YPOBHE KOTOPOI'O COAECPKUTCS MAKCUMAJIBHOE YN CIIO JIEKTPOHOB (2
u 8 25ekTpoHOB). Takoil ypoBeHb HA3bIBAIOT 3aBEPUICHHBIM. 3aBEpPIICHHBIE YPOBHU OTJIMYAIOTCS
OO0JIBIION MPOYHOCTHIO U XapaKTE€PHBI JUIsl aTOMOB OJaropoAHbBIX Ia30B, TO3TOMY IPU OOBIYHBIX
YCIIOBUSIX OHHM HAXOJATCSI B COCTOSSHUU XUMUUYECKH NHEPTHOTO OJJHOATOMHOTO Ias3a.

Y aTOMOB JpYrux 3JI€MEHTOB BHEUIHHWE SHEPreTHYECKWE YPOBHU He3aBeplleHHbIe. B
IPOLIECCE XUM PEAKLMHM OCYILECTBISETCA 3aBEPILICHUE BHEIIHUX YPOBHEH, YTO JOCTUIAETCS
nu00 TpUCOETUHEHHEM, JMOO0 OTHadeil dJJIEKTPOHOB, a TaKke oOOpa3oBaHHEM OOIMX
9JEKTPOHHBIX Map. DTH CHOCOOBI MPUBOAAT K OOpa30BAHMIO JIByX OCHOBHBIX THIIOB CBS3H:
KOBQJICHTHOW 1 MOHHOMW. Takum 06pas3om, pu 00pa30BaHUHU MOJIEKYIbI KaXIbIil aTOM CTPEMHUTCS
npuoOpecTd YCTOMYMBYIO BHELIHIOI JJIEKTPOHHYIO 000J0YKYy: JHOO JBYXIJIEKTPOHHYIO
(my6ner), mu0OO0 BOCBMH-3JIEKTPOMHYIO (OKTET). DTa 3aKOHOMEPHOCTHh IOJIO)KEHAa B OCHOBY
TEOpHH 00pa30BaHUs XUMUUYECKOH cBs3u. OOpa3oBaHMe XMMHYECKOW CBSI3M 33 CUET 3aBEPIICHHUS
BHEIIHUX YPOBHEH B OOpa3ylOIMX CBS3b aToMax COINPOBOXAAETCS BbIJEIEHUEM OOJIBIIOrO
KOJINUECTBA DHEPIUHU, TO €CThb BO3HMKHOBEHHME XUMHYECKOW CBSI3M BCErga IPOTEKAeT
IK30TEPMHYECKH, IIOCKOJIBKY OHO IIPUBOAMT K TIOSIBJIEHUIO HOBBIX YacTHIL (MOJIEKYN),
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oOnajaoumMx Npu OOBIYHBIX YCIOBUAX OOJbIICH YCTOWYMBOCTBIO, a CIIEI0BATEIbHO, OHU
MEHBIIIEH PHEPrUel, yeM y ucxoaHbiX. OJHUM U3 CYIIECTBEHHBIX I10KA3aTEIEH, ONPEAEIIIONMX
Kakas CBs3b 0Opa3yeTcs MEXIy aTOMaMH, SBISETCS DICKTPOOTPUIATEIBHOCTb, TO €CTh
CIOCOOHOCTh ~ aTOMOM  HpPUTSAIMBaTh K  cebe  DJIeKTPOHbI  OT  JPYIHX  aTOMOB.
DJIEKTpOOTPULIATENBHOCTh  aTOMOB  DJIEMEHTOB M3MEHSETCS IIOCTENEHHO: B  IEpHoJax
NEepPUOJIMYECKOH CHCTEMBI CII€Ba HAIpaBO €€ 3HAUEHHE BO3pACTaeT a B IPYIIAX CBEPXYy BHU3 —
YMEHBIIAETCS.

XUMHUYECKass CBsI3b, OCYIIECTBIsieMass 3a cyeT oO0pa3oBaHUs oOOUMX (CBS3BIBAIOLX)
AIIEKTPOHHBIX Map, Ha3bIBaeTCs KoBaJeHTHOMU.l) Pa3bepem mpumep oOpa3oBaHUsI XUMHUUYECKOM
CBSA3M MEXIy aTOMaMU C OJMHAKOBOM 3JIEKTPOOTPULIATEIBHOCTBIO, HAIPUMEDP, MOJIEKYIbI
Bozoposa H2 OOpa3oBaHue XMMHMUYECKOW CBS3M B MOJIEKYIE BOAOPOJA MOXHO IPEACTaBUTH B
Buje nByx Touek: H- + -H -> H : H unm yeptoukoii, KOTOpasi CAMBOJIM3UPYET Mapy 3JIEKTPOH OB:
H-H KoBanentHas cBsi3b, 00pa3oBaHHas aTOMaMH C OJMHAKOBOM 3JEKTPOOTPUILIATEIbHOCTHIO
Ha3bpIBaeTCsl HEMOJSIpHOU. Takyio CBs3b OOpa3ylOT JBYXaTOMHBIE MOJIEKYIbI, COCTOSIIME M3
aToOMOB OjiHOTO Xumu4eckoro snemerTa: H 2 , Cl 2 u 1p.2) O6pa3oBaHue KOBAJICHTHON CBS3M
MEXIy  aTOMaMH, DJIEKTPOOTPULATENBHOCTh  KOTOPBIX  pa3iIM4aeTCsi  HE3HAYUTEIBHO.
KoBanenTHast cBsi3b, OOpa3oBaHHas aroMaMu C PA3TUYHON DIEKTPOOTPUIATEIBLHOCTHIO,
Ha3bIBaeTcs NoJiApHON. [Ipy KOBaJeHTHOM MOJIAPHON CBSI3H 3JEKTPOHHAS MIJIOTHOCTH OT OOIIEH
napbl IEKTPOHOB CMEIEHa K aTOMY ¢ OOJIbILEH 3JeKTpooTpHUIaTeabHOCTHI0. [Ipumepamu MoryT
ciyxuth Monekytsl H20, NH3, H2S, CH3CI. KoBanenTHas (mosisipHasi ¥ HenoJsipHasi) CBSI3b B
HallMX MpUMepax oOpa3oBajach 3a CUYET HECIAPEHHBIX DJIEKTPOHOB CBA3BIBAIOIIMXCS ATOMOB.
Takoii MexaHM3M 00pa30BaHUsI KOBAJIEHTHOW CBS3M Ha3bIBaeTcsa OOMEHHBIM. [Ipyroil MexaHusm
o0Opa3oBaHus KOBAJEHTHOM CBSI3U — JOHOPHO-AaKLENTOPHBIN. B 3TOM cityuae cBsi3b BO3HUKAET 3a
CUET JBYX CIApEHHBIX JIEKTPOHOB OJHOIO aroma (JOHOpa) U CBOOOAHON opOUTaNu Jpyroro

aToma (akmenTop). XopoIo U3BECTHBIN MpuMep — 00pa3oBaHNE HOHA aMMOHUSL: HY+NH 3 -> [

H : NH3 | *o<====s > NH4* aKLENTop JOHOP MOH aMMOHUS 3JIeKTpoHOoB. IIpu oOpa3oBanuu
MOHA aMMOHHMS DSJICKTpOHHAas mapa aszora craHoBuTcs oOmed it aromoB N u H, To ectpb
BO3HUKACT YETBEpTasl CBs3b, KOTOpas HE OTIMYACTCS OT OCTABHBIX TpeX. MX m3o00pakaroT
OJINHAKOBO:

H+

H-N-H
H

HoHHast CBsA3p BO3ZHUKAET MEXJY aTOMaMH, 3JIEKTPOOTPULIATEIIBHOCTh KOTOPBIX PE3KO
paznuuaercs PaccmoTpuM  croco® oOpa3zoBanus Ha mnpumepe ximopuaa nHatpus NaCl
DIEKTPOHHYIO KOH(HUTYpAI[MI0 aTOMOB HATPHS U XJI0pa MOXHO mpeacTaBuTh: 11 Na ls2 2s2 2p 6
3s1; 17 Cl Is2 2p 6 3s2 3p5 Kak 3710 aTroMbl ¢ HE3aBEPILICHHBIMU YHEPIETUYECKUMH YPOBHSIMHU.
O4eBUAHO, ISl UX 3aBEPIICHHS aTOMY HATPHS JIeTde OTAATh OJIMH AJIEKTPOH, YeM MPUCOETUHUTD
CEMb, a aTOMY XJIOpa Jierde MPUCOETUHUTD OJUH JIEKTPOH, YeM OTIaTh ceMb. [Ipn Xxumuueckom
B3aMMOJICHICTBUU aTOM HATPHS IMOJHOCTBIO OTAACT OAMH JJIEKTPOH, a aTOM XJIOpa MPUHHMAET
ero. CxeMaTH4HO 3TO MOXHO 3amucath Tak: Na. — | e —> Na+ uoH Harpwus, ycToH4uBas
BOCBMHUDJIEKTPOHHAs 152 252 2p6 060J109Ka 3a CUET BTOPOro sHepreTudeckoro yposus. :Cl+ le -
-> .Cl - noH xopa, ycroitunBas BOCBMHAJICKTpOHHasi obonouka. Mexny nonamu Nat+ u Cl-
BOZHUKAIOT CHJIBI DJIEKTPOCTAaTHYECKOTO TPHUTSHKCHHS, B pe3yisrate d4ero oOpasyercs
COEIMHEHHUE.

XUMHYECKass CBS3b, OCYLICCTBISiIEeMass 3a CYET JJEKTPOCTATUYECKOTO MPUTHKCHHUS MEXITy
MOHAMH, Ha3bIBaeTCAd MOHHOW CBs3bI0. CoenHeHus, 00pa30BaHHbIE YTEM MPUTSHKEHUSI HOHOB
HA3bIBAIOTC HMOHHBIMH. VIOHHBIE COEOMHEHMSI COCTOAT W3 OTIENIBHBIX MOJICKYI TOJIBKO B
napooOpa3HOM COCTOSIHMU. B TBepaoM (KpHMCTaUIMYECKOM) COCTOSSHUM HMOHHBIE COCIMHEHUS
COCTOSIT W3 3aKOHOMEPHO PpACHOJIOKEHHBIX TMOJIOKHUTENbHBIX M OTPULATENbHBIX HOHOB.
Morekynsl B 3TOM Cilydae OTCYTCTBYIOT. MloHHBIE coeMHEeHUs: 00pa3yloT Pe3Ko pazIHyYHbIe 10
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BEJIMYMHE 3JIEKTPOOTPUIATEIbHOCTH 3J1eMEeHThl DIaBHbIX moArpynn | u |l rpynn u miaBHbBIX
noarpynnn VI u VIl rpynn. MoHHBIX coeqMHEHUH CpaBHUTENbHO HeMHoro. Hampumep
Heopranndeckue conu: NHACI (uon ammonust NH4 + u non xiopa Cl-), a taroke coneoOpasHbie
OpPraHMYECKHE COEMHEHHUS: aTKOTOJIATH COJIM KapOOHOBBIX KUCIOT, CONM aMUHOB HenosnsipHas
KOBQJIGHTHAs CBSI3b U MOHHAs CBS3b — JIBA MPEJENbHBIX ClIydas paclpe/ielieHus 3JIeKTPOHHOU
IUIOTHOCTH. HemomnsipHO# CBSI3M OTBEYAET PAaBHOMEPHOE pACHpEeSieHUE CBS3YIOIIETO JBYX
JJIEKTPOHHOTO O00Jjlaka MeX1y OJMHAKoBbIMM aTomMamu. HaoOopoT, npum HOHHON CBS3M
CBSI3YIOIIME 3JIEKTPOHHOE 00JIaKO MPAKTUYECKU MOJTHOCTBIO IPUHAUICKUT OTHOMY U3 aTOMOB. B
OOJIBIIIMHCTBE K€ COSTMHEHUN XMMHYECKHE CBSI3M OKa3bIBAIOT MPOMEXYTOUHBIMH MEXKILy STUMHU
BUJIAMH CBSI3U, TO €CTh B HUX OCYILECTBIISIETCS MOJIAPHAs KOBAJICHTHASI CBSA3b.

Merannuyeckasi CBs3b CYIIECTBYET B METaIaXx B TBEPAOM B JKHUJKOM COCTOSIHUM. B
COOTBETCTBHH C TOJOXCHHEM B TEPUOJNYECKON CHCTEME aTOMBI METANIOB UMEIOT HEOOJIbIIoe
YHCJIO BAJCHTHBIX 3JEKTPOHOB (1-3 31eKTpoHa) M HU3KYI0 SHEPrUi0 MOHU3ALUU (OTphIBA
a5ieKkTpoHa). [1o3ToMy BalleHTHBIE AJIEKTPOHBI ¢1a00 YIEPKUBAIOTCS B aTOME, JIETKO OTPBIBAIOTCS
U HMEIOT BO3MOXKHOCTH IEPEMEIATHCS 10 BCEMY KpucCTaLly. B y3max kpucramumueckoi
pELIETKH METAJUIOB HaXOJATCs CBOOOJHBIE aTOMBI, MOJOKHUTEIBHO 3apsHKEHHbIE KOHBI, @ 4acTh
BAJICHTHBIX DJICKTPOHOB, CBOOOJHO TMEpPEeMEIAsch B OObEME KPUCTAJUIMYECKOM pPEIeTKH,
00pa3yeT <OIEKTPOHHBIN Ta3», 00eCHeYMBAIONI CBS3b MEXIy aroMamMu Mertamia. CBsi3b,
KOTOPYIO OCYILIECTBIISIIOT OTHOCHUTEIBHO CBOOOIHBIE JIEKTPOHBI MEXAy MOHAMH METajUIOB B
KPUCTAJUTMYECKOW  peIleTKe, Ha3bIBACTCS METAUIMYECKO CBs3bl0. MeTaluinueckass CBS3b
BO3HUKAET 3a CYeT 00OOIIECTBIEHUS aTOMaMH BaJEHTHBIX 3JEKTPOHOB. OHAKO MEXAY ITUMHU
BUJIAMH CBSI3M €CTh CYIIECTBEHHOE pPa3iu4Me. DJIEKTPOHBI, OCYILECTBIISIONHE KOBAJICHTHYIO
CBsI3b, B OCHOBHOM IPEOBIBAIOT B HETIOCPEACTBEHHOM OJIM30CTH OT JIBYX COEAMHEHHBIX aTOMOB.
B ciydae MeTayuinueckoit CBSI3M 3JIEKTPOHBI, OCYLIECTBIISAIOIIME CBA3b, IIEPEMELIAIOTCSA 110 BCEMY
KYCKy MeTajula. DTHM ONpENeNsAoTcs OoOIMe NPHU3HAKM METaJUIOB: METaJUIMYeCKui Olieck,
XOpOIIasi MPOBOJUMOCTh TEIUIOTHI U DJIEKTPUYECTBA, KOBKOCTh, TUIACTHYHOCT U T. 1. OOmmMm
XUMHUYECKUM CBONCTBOM METAJIJIOB SIBJISIETCS UX OTHOCHUTENBHO BBICOKAas BOCCTAHOBHTENbHAS
CIOCOOHOCTb.

BomopoaHbie cBS3M MOTYT 0Opa30BBIBATHCS MEXKIy aTOMOM BOJOPOJA, CBS3aHHBIM C
aTOMOM 3JIEKTPOOTPULIATEIBHOTO 3JIEMEHTA, U 3JIEKTPOOTPHUILIATENbHBIM 3JIEMEHTOM, UMEIOIM
cBoOoanyro mapy anekrpoHoB(O,F,N). BogoponHas cBsizb 00ycIOBJIEHA 3JIEKTPOCTATHYECCKAM
IPHUTSDKEHHEM, KOTOPOMY CIIOCOOCTBYIOT MaJlble pa3Mepsl aToMa BOJAOPOAa, U OTYACTH, TOHOPHO-
aKLEeNTOPHbIM B3auMojeiictBueM. BomoponHas cBs3p MOXET OBITh MEXMOJEKYIIPHOH U
BHYTpuMoJIeKysipHoi. CBsizu 0-H nMeroT BbIpaK€HHBIN MNOJSAPHBINA Xapakrep: Bomopoanas
CBs3p TOpa3fo Oosee ciabas, 4YeM HWOHHAs WM KOBAJICHTHAs, HO O0oJiee CHUJIbHAsA, YeM
MEXMOJIEKYIIpHOEe  B3auMojelcTBue. Bogopoansle cBsi3u  00yclaBIMBAaIOT — HEKOTOPBIE
¢usnyeckue CBOMCTBA BEIIECTB (HAmpuUMeEp, BBICOKHE Temiieparypbl kumenus). OcobeHHO
pacrpocTpaHeHbl BOJOPOIHBIC CBSI3M B MOJICKYIaX OEIKOB, HYKICHHOBBIX KHUCIOT U JIPYIAX
OMOJIOTMYECKM BaXXHBIX COCIMHEHUH, oOecrneynBas UM ONpPEICICHHYI MPOCTPAaHCTBEHHYIO

CTPYKTYpY (OpraHu3aIuio).
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JINCT
M3MEHEHH paboueil yaeOHOM MporpaMMBbl MO JTUCIMILIN HE
B/1.08 Xumust

JlonoJTHEHIST 1 MI3MEHEHHS,, BHOCHMBIE B pa004yI0 MPOTPaMMy JUCLMIDIMHBI Ha
2018/2019 y4eOHsblii rox

OcHOBaHMA BHECEHMS Paznen PII/], B koTOpBII Conepxanrie BHOCHUMBIX
JIOTIOJIHEHUW U BHOCSTCSI U3MEHEHUS JIOTIOJIHEHU M, W3MEHEHUU
W3MEHEHUN
IIpennoxenue
paboToares
IIpennoxenue
COCTaBHTEJIA
MPOTPaMMBbI
[TpuoGpetenne HoBO#l | m.5. [lepedyeHb OCHOBHOW U OOHOBNIEHHE CTIMCKA
JIUTEpaTyphbl, JOTIOJTHATENILHO W yaeOHOM JUTEpaTypbl
O0OHOBJICHHE TIEpEYHS TUTEePaTyphl, HEOOXOIUMOU ISt
surepatypsl ObC OCBOCHUS JVCUMUILUIUHBI
CocTtaBuresnb: MpernoaBareiib N.T. KopoTeHnko

IO IITUCh

YTBepKIeHa Ha 3acelaHud IMKJIOBOM KOMHCCHH OOIIe00pPa3oBaTC/IbHBIX JTUCIAILINH,
nipotokoa Ne 10 ot «11» urons 2019 .
[Ipencenarens mpeaMeTHOM (LMKIOBOI) KOMHCCHH 00I1Ie00pa3oBaTeNbHbIX JUCIUILINH

I B. lletunnHa
«11» nrous 2019 1

Haganmphuk YMO ¢wmana A.C. lemueHko
«13» nrona 2019 1.

3aBeayromas OuOIMOTEKON (ruraia M.B. ®ydansko
«13» utons 2019 .

Hagampank MBI (mporpamMmmHo-uHbOpM 1o HHOE
obecrnieueHre 0Opa3oBaTeILHONW MPOTPaMMBbI) B.A. TkaueHko
«13» ntons 2019 .
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