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1 HICXO/THBIE TAHHBIE 1 KOHEYHBIN PE3YJIBTAT N3YYEHUS
JUCHUILINHBI (MOJLY.JIST)

1.1 Ienb u3yyeHust AUCHUNIMHBI (MOAYJIA)

Ilenpr0 W3y4YeHUS JOUCHUIIAHBL  SBISETCS  (POPMUPOBAHHE NEITOCTHOTO
€CTECTBEHHOHAYYHOTO MHPOBO33PCHHUS, OBJIAJICHUE Oa30BbIMU 3HAHUSMHU B 00JIACTH
XAMUH, TEOPUA XUMHUYECKUX MPOLECCOB U METOJIOB MX aHAIN3a, Pa3BUTUE HABBIKOB
CaMOCTOATEABbHON PadOTHl jisi MPUMEHECHUS XUMHYECKUX 3HAHWWA TMPU W3YUYEHUH
CIIEUATBHBIX TACHUATUITNH U JAIBHEHIIEN TPAKTUYECKON NEATEIBHOCTH.

1.2 3agauu (uCHUNJINHBI (MOIYJIS)

OCHOBHBIMH 331a4aMH1 JTACITUTIIAHEI SIBIISIOTCS:
- M3YYCHHE OCHOB XMMHHU C IIEJIbI0 TIPUMEHEHHUS WX TPU OCBOECHWH TMOCICTYHOIINX
JIACIIUILINH,
- OBJIQJICHUE METOJaMU O€30MacHOro OOpalieHUs ¢ XUMUYECKMMHU MaTephajlaMy C
YUETOM UX (PU3NYECKUX U XUMUYECKUX CBOMCTB, CITOCOOHOCTHIO TPOBOAUTH OIICHKY
BO3MO>KHBIX PHCKOB,;
- B pe3yjbTaTe M3YUYCHHs Kypca XUMHH CTYAEHTHI JOKHBI MPUOOPECTH 3HAHWS,
KOTOpBIC TIOMOTYT pEIIaTh XUMHUYECKHE MPOOJIEMbl, BO3HMKAIOIIME MpH padoTe B
001acT MaIIMHOCTPOUTENIBHBIX TTPOU3BOJICTB;

- OCO3HAHWE POJIM XMMHUH B MPOLIECCE OXPaHbl OKPYIKAIOIIEH CPeabl M OXPaHbI
3I0POBbS YEIIOBEKA.

1.3 Mecro mucuuninabl (MoayJst) B crpykrype OII BO

JlucumnanHa OTHOCHUTCS K oOs3atenbHOM vacth  broka 1. JIMCHMTIIMHBI
(MotyJii) 00pa3oBaTEILHON MPOrPaMMBbI.

1.4 O0bem auCUMIUIHHBI (MOAYJIs1) H BHABI Y4eOHOIH padoThl

O0beM JUCHUIIIMHBL  (MOAYJS) B 3aYETHBIX CAWHUIAX C YKa3aHUEM
KOJIMYECTBA AKAJACMHMYECKHX YacOB, BBIACJICHHBIX HA KOHTAKTHYXO palboTy
oOyvarouxcsi ¢ mnpenojaarartesieM (Mo BuJaM Y4eOHBIX 3aHIATHM) HW  Ha
CaMOCTOATEIbHYI0 Pad0Ty 00yUaromuxcs MPeACTaBICHbI B Tadmuue 1.1



Tabnuma 1.1a

OO0beM AUCHMTIIIMHBI (MOIYJIS) 11l OUHOU (POPMBI OOyUEHUS

Buowt yuebnoii pabomet, 6 m.u., nposooumvie ¢ ucnonsvsosanuem 30 u J[OT

Camocmoamenvnasn paboma
obyuarouezocs (6Heayoumopnasn

paboma)

HHIIBLOJLIR
HOHROLAKOWodI endod

3auét

MHITBLOJLIE
HOHROLAKOWOI M eX90L0ITO0] |

MFOLOITOL HONOIhHIedIT
owdo( € "h'L g /(BIFOLOITOIOWED)
ererndoren 0I0HOIRA ex100Rdod] |

75,7/0

75,7/0

noxodruLIed owdo g ‘'L
4 /(eMg0100rom) Doodn Hog0od A

noxodruLIed owdo g ‘'L
g /(eMgor01ron) eroged sea0dd Ay

Konmaxmuas paboma obyuaromuxcs c

npenooasamesiem no UOAM y4eOH Ol

pabomest (ayoumopnas paboma)

HATRLOOLIE HOHRhOLAKOWOdI
BH £100Rd ERHINRIHOY

03

03

WOHJREIE
rodon uume1drr <OHOY

(elHMIRS ‘UMITRIIL AOHOM)
D1vodn nog0od A

(eLHNIRS ‘BUITRLIL AOHOM)
eroged Kea0od Ay

MIF0L0ITOI HOXOIRHINed dwdop
4 'h'l 9 /EHIEHRS JMIOORHLYEd] |

16/0

16/0

MIF0L0ITOI HOXOIRHINed dwdop
4 ‘h'L g /19100ed drardoiedogers

F0L0ITOI HOXOIRH INedI
owdo( € ‘'L g /MAMIJ[ [

16/0

16/0

JBh/H¢ € (BIrATON)
I9HUILIAIOUY 9LO0MWIOTAdL KRIIQ()

3 3E/108

dioama)

1

Hroro| 3 3E/108

Tabmuua 1.16

OObeM TMCHMITTUHBI (MOYJIS) 7Sl 3204HOM POopMBbI 0O0yUEHUS

Buowi yuebnoii pabomet, 6 m.u., nposooumvie ¢ ucnonsvsosanuem 30 u J[OT

Camocmoamenvnasn paboma
obyuarouezocs (6Heayoumopnasn

paboma)

HHITBLOJLIR
HOHRhOLAKoWodI endod

3auét

MHITBRLOJLIE
HOHRhOLAKOWOJII 3 BY90L0ITO] |

3.7

3.7

ME0L0ITOI HONOShHINedIT
ondo( g k'L 9 /(eNFOLOIIOLIOINED)
erendoren 010HOORA ex100RdOd] |

96/0

96/0

poxodruLyed owdo g ‘'L
4 /(eM9010drom) DMoodn Hoga0od A

poxodruLyed owdo g ‘'L
g /(eMgoroaron) eroged ¥ea0d0d Ay

Konmaxmuas paboma obyuaromuxcs c

npenooasamesiem no UOAM yHeOH Ol
pabomest (ayoumopnas paboma)

HATRLOOLIE HOHROLAKOWOdI
BH t100Rd KRHINRIHOY

03

03

WOHJREIE
rodon uume1drr AOHOY

(elUMIRS ‘UUNRLIL AOHOM)
D1oodn nog0od A

(PIUITES ‘BUMBLIL AOHOM)
eroged Kea0od Ay

MF0L0ITOI HOMOIRHLIIRd dwdop
9 'h'l 9 /EMLIEHRS JMIOORHLYEd] |

4/0

4/0

MIF0L0ITOI HOMOIRULIIed dwdop
4 'h'L g /1aroged arandoredooerr

F0L0ITOI HOMOdhHINedIT
owdo( 9 k'L € MU

4/0

4/0

JBh/H¢ € (BIrATON)

I9HUILIHATIONY 9LOOMWIOTAdL BRIIQ()

3 3E/108

dioama)

2

Hroro| 3 3E/108




1.5 IlepeyeHp NJIAHHPYEMBIX pe3y/JbTATOB OOY4YE€HHUS] MO JUCHUILIMHE
(MoxyJ10)
[Tpouecc n3ydyeHrs TUCLMIUIMHBL HAITPaBJICH HA (POPMUPOBAHNE KOMIIETCHIIMIMA,
NPEICTaBICHHBIX B Tabmuue 1.2.

DOpPMUPYEMBIC KOMIIETCHIINT

Tabnwuma 1.2

Kon |HammMmeHOBaHue KOMIIETEHIIUU
HNunukaropsl noctskenust | [maaupyemblie pe3yabTaThl
KOMIIET .
KOMITETEHITHIA oOyueHust
SHITUH
OIIK-5 [Cnocoben ucnonib3oBath|OQIIK-5.1 - Obocnosanno Y OCHOBHBIC
OCHOBHBIE 3aKOHOMEPHOCTH, [UCHOIb3YEeM 8 PACUEémax .

» XUMHUYECKHE CBOICTBA
AEHCTBYIOWUE B TIPOLECCE|OCHOGHbIC SAKOHOMEPHOCHII, | Lo oore o MATEPHATIOB
W3TOTOBJICHUS deticmeyiowjue 6 npoyecce ’

3aKOHOMEPHOCTHU

MAIIHHOCTPOUTEIbHBIX U320MOGIeHUs O — OCHOBHDIX
U3 TpedyeMOro|(MauuHOCMpOUmenbHbIxX

N XUMHUYECKHUX TPOLECCOB.
Ka4yeCTBa, 3aTaHHOTO|U30eaUil, GIUAIUlUE H
KOJIMYECTBA TIPU HAUMEHBIITHX [KQYeCmE0 U mpyo00emMKoCb. VmeeT BEIGHPATD
3aTparax 00IIEeCTBEHHOTO MATEPHANBI ¢ yIETOM HX
TpyOa.

XUMUYECKUX CBOMCTB.

Baaneer OCHOBHBIMHU
METOOUKAMU
HUCIIOJIB30BAHUS

XUMHUYCCKUX MaTCPHUAJIOB B
MAIIUHOCTPOUTECIIbHOM
MPOU3BOACTBE.




2 COAEP KAHUE JNCHUIIVIMHBI (MOYJIA)

2.1 CTpykrypa AuCHUNIMHBI (MOAYJISA)

CopepxaHue IUCUMIUIMHBL  (MOAYJISL), CTPYKTYPUPOBAaHHOE TIO TEMam
(pazzmenam), ¢ yKa3aHMEM OTBEICHHOIO HA HUX KOJMYECTBA AKAJACMHUYECKAX YaCOB U
BUJIOB y4e€OHOM paboThl MpUBEACHBI B Ta0MLE 2.1.

Tabnuna 2.1
Paznensl pucumniauHel (MOIYJIs) M BUABI Y4EOHOH paboThI
Konraktnast pabota o o
00y4aromuxcs ¢ 5082 ¢E
NPETNONaBaTeNIEM TI0 BUAAM % 2 2:’ qé*éﬁ o
y4eOHbIX 3aHsTHiI (B 4ac) o Lg) CE S é
Haumenosanue TeM (pasznenos)  |Bcero o ° o E - 2 é g 5
IOVCLUTUIMHBL (MOAYJISA) (uac) o = é = o Efé% S é(
E ) E 8 = . S 3 Q S 2 ¢
= Eo|l ERI|E & E&EQ X3
S |E§|EZ|®¥5 | ¢gPgE®
= |85 8| .2 ] 2Esg8.
s o & o © = 2
= = 2
1 cemecTp
Paszpen 1
Tema 1.1. Bsegenue. Ctpoenue| 27 4 4 19
aToMa.  JJIEKTpPOHHasi  CTPYKTypa
aToMa. XUMHYECKasi CBA3b.
PagnoaxtuBHOCTh. Buakl pacnana.
Ilepuona nonypacnana
Tema 1.2. DHepreTrKa XUMUIECKUX 21 4 4 13
peakiuii (HaYania X MMHYECKOM
TEPMOIMHAMHUKH )
Paszpen 2
Tema 2.1. Kunernka u paBHOBECHE 14 2 2 10
Tema 2.2. PacTBOpbl. 3aK0H 20 2 4 14
pazbasnenust OctBanbaa. Ciaadbie
3JIEKTPOJIUTHI
Pasnen 3
Tema 3.1. OxucnurenpHO- 13,7 2 2 9,7
BOCCTAHOBUTEINIbHBIC PEAKLIUH.
DJNIEKTPOXUMUYECKUE CUCTEMBI
Tema 3.2. XuMuueckue HCTOUHUKH 12 2 10
3JIEKTPUYECKON SHEPTUU.
DNEKTPOIH3.
Kopposus
IIpomexyrounas arrecrauums (3a4ér)| 0,3 0,3
HTroro 3a cemecTp 108 16 16 0,3 75,7

2.2 Coaep:kaHue pa3aesioB TUCHHIINHBI (MOIYJIS)

Pa3zgen 1



Tema 1.1.

BBenenue. [Ipeamer v 3a1aunM COBPEMEHHOW XUMHUHU. MECTO W COOTHOILIEHHE
XUMHUHU C APYTMMHU €CTECTBEHHBIMA HayKaMu. ATOM, MOJIEKYJA, MOJIb, SKBUBAJICHT,
MOJIBHAsI Macca, OTHOCUTEJIbHAs AaTOMHAs M MOJIEKYJISIPHAs Macca. OJEMEHT,
IIPOCTHIE U CIIOKHBIC BEILIECTBA.

Crpoenue aromoB. Ilepuoanyeckuii 3aKOH M NEPHOAHYECKAS CHCTEMA
3j1eMeHTOB. COBPEMEHHBIE MPEACTABICHUSI O CTPOCHUM aToma, S-,p-,d-opOuTanu, ux
KOH(UTYPALIMOHHBIE W JHEPreTUUYECKUE XapaKTepUCTUKHA. KBAaHTOBBIE 4YMClA, HMX
¢usnueckuii cmeica. [lopsnok 3amosHeHust opOuTalicl snekTpoHamu. [IpuHOMn
HeonpeaeneHHoctn  ['eiisenOepra, mnpunoun Ilaynu, npaBwio XyHoa u
Kneuxosckoro. Ilepuonnyecknii 3axkoH no [[.M.MeHnneneeBy U COBpEMEHHas €ro
uHTEpnperaums. llepuoauyeckas cuctemMa 3JIEMEHTOB. Paguycsl aTOMOB M MOHOB.
OHEpruss MOHW3ALMM, CPOACTBO K  JJIEKTPOHY,  AJIEKTPOOTPULATENBHOCTb.
[TporHo3upoBaHUE CBOMCTB HEOPraHWYECKUX BELIECTB HA OCHOBE MEPHUOAMYECKOIrO
3akoHa /.M. Menpaeneeena.

XuMHu4yeckass CBsI3b. Buael  cBa3eil.  OCHOBHBIE  XapPaKTEPUCTUKH.
DNEKTPUUYECKUIA MOMEHT JMTIOJNS.

OcHoBbl pagnoxumun. CocraB aroMHbIX aaep. M3oTonbl. PagnoakTHBHOCTE.
Snepusie peakuuu. [lepuon nonypacnana.

Tema 1.2. JHepreTnka XMuMHU4ECKHX PeaKI Uil (HA4a/1a TEPMOIMHAMUKH ).

OCHOBHBIE TEPMOJAMHAMMYECKUE XAPAKTEPUCTUKA XMUMHYECKMX PEAKLIMMA
(TEpMOXHMMMUS): BHYTPEHHSISI DHEPrus, TEIUIOBOH 3(PdekT, padoTa, TEMIOEMKOCTD,
SHTAJIBIAS, DHTPONMS. 3aKOHbl TEPMOJAMHAMUKH. 3akoH ['ecca. M3obapHo-
n30TepMuuecKkuii moteHuuan I'm66ca. TepmoaMHaMUUYECKUE KPUTEPHH HATPABIICHUS
XAMWYECKUX PEAKLIUIL.

Pa3zpnen 2

Tema 2.1.KuHeTnka u paBHoBecHe.

OCHOBHBIE KMHETHYECKHE XAPAKTEPUCTHKM XMMUYECKHX PEAKLMIA: CKOPOCTH
XUMUYECKMX PEaKUMiA, KOHCTAHTA CKOPOCTHM, JHEPIrus aKTUBALWH, YPaBHECHHE
Appennyca. OCHOBHBIE 3aKOHBI XUMUYECKON KUHETUKHA. 3AKOH JEHCTBYIOIIMX MAacce.
Karamms.

XuMHYeCKOoe paBHOBeECHE.

['oMOreHHOE€ M TEeTEpOreHHOe paBHOBecHe. KOHCTaHTAa PaBHOBECUS M 3aKOH
JNEUCTBYOLIMX MacC. TEePMOIMHAMUYECKUE U KUHETUYECKUE KPUTEPUN XUMUAYECKOTO
paBHOBeCcUs. DAKTOPBI, BIUAIOIIME HA CMEILICHUE PABHOBECHSI.

Tema 2.2. PacrBopbl. 3akon pasz0aBiaenust OcrtBanbaa. Cia0ble
JIEKTPOJIUTHL.

[Iponeccbl pacTBOPEHUSI. DHEPrUsl KPUCTAUIMYECCKONW PEHIETKH, DSHEPIrUs
conpBaTauuu (ruapartanmu). HacellEHHBIE, HEHACBHIIIEHHBIE W TEPECHIIIEHHBIE
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pactBopbl. CrmocoOBl  BBIPAKEHUS KOHUEHTPALMU PacTBOPOB. 3akoH Payis,
KPHUOCKOIUsI, 30YJUIMOCKONHMS.. DJIEKTPOIUTHYECKas aucconuanus. KoHcraHTa wu
CTEMEHb AWMccOolMalvMu. 3akoH paszbasneHus OctBanbaa. BoaHeie  pacTBOPBI
3NeKTPoauTOB. MOHHOE NMpPOM3BENECHHUE BOABI, BOJAOPOIHBIM mMokasarens pH u ero
pacyer B paCTBOPAX KUCIOT U OCHOBAHUH.

Pa3zpnen 3

Tema 3.1. OkucaANTENbHO-BOCCTAHOBUTE/IbHBIE ITPOLECCHI.

BoccraHoBuTenbHass M OKHACIUTENBHAS AKTMBHOCTH AarOMOB W HMOHOB
XUMHYECKHX BJIEMEHTOB. THIBI OKACIUTEIbHO-BOCCTAHOBATEBHBIX peakiuii (OBP).
ONEKTPOHHBIA W WOHO-3JICKTPOHHBIA OalaHChl cocTaBiicHus ypaBHeHuid OBP B
crexuomerpuueckuii Bua. [loreHuman BoccraHoBneHus, OJ[C M HanpaBIIEHHOCTHb
OKHCIIUTENBHO-BOCCTAHOBUATENBHBIX peakuui. OTHOLIEHUE METAJUIOB K BOIAHBIM
pacTBOpaM MEKTPOJIUTOB. J(uarpaMmma 3JIEKTPOXUMUYECKON YCTOMYMBOCTH BOJIBI.

DJIEKTPOXUMHYECKHE POLECCHhl H CHCTEMBI.

PaBHOBecHe HaA rpaHulle METAUI-PACTBOP. JIBOMHON BIEKTPUUYECKUNA CIIOW,
BNEKTPOAHBIA TOTEHUMA. [ aJlbBAHMYECKUE SJIEMEHTHl U XMMMYECKUE WCTOYHUKH
TOKA. OJIEKTPOABI CpPaBHEHHUs. Psan HanpspkeHWid. 3aBUCHUMOCTB  3JIEKTPOAHOIO
MOTEHIMAJIA OT Pa3uyHbIX (PAKTOpOB. YpaBHeHHEe HepHCTa. DONEKTpOABMKYLIAS
CWJIa rajbBaHUYECKOro anemenTa. Hanpaenenune O-B peakiuu.

Tema 3.2. DiekTpom3.

Onekrponn3. lIoTeHuMan pasioKeHus. OJEKTPOJM3 PACIUIABOB M BOJHBIX
pacTBOpOB coicid. 3akon Dapanes. [lomsgpusanus. SNEKTPOIN3 B MPOMBIIUIEHHOCTH.

Koppo3ust 1 cnoco0bI 321U THI META/VIOB 0T KOPPO3HM.

Onpenenenne M Kimaccu(pukauus MPOLECCOB MO MEXAHU3MY NPOTEKAHUS WU
XapakTepy pazpyleHus. Ymepo oT KOppo3ur. XUMHAYECKAs KOPPO3Usl, €€ MEXAHU3M.
TepMoaMHaMUUECKash BO3MOKHOCTh XMMUYECKON KOPpo3un. KnHeTHKa XUMHAYECKON
koppo3un.  MuruOupoBanue.  Kopposus B pacTBOpax  BJEKTPOJMTOB.
DNEKTPOXUMHAYECKAS KOPPO3Us, €€ MEXAHU3M M TEPMOAMHAMUYECKAS BO3ZMOXKHOCTb.
OcHOBHasE ~ cXeMa  JJIEKTPOXMMHUYECKOM  KOppo3uu.  TepmoavHamudeckas
BO3MOYKHOCTB IPOLIECCOB KOPPO3UH ¢ BOAOPOIHOM U KUCIIOPOAHON AECITOISAPU3ALIACH.
ONEKTPOXMMHYECKAs 3amuTa (KaroAHas, aHOAHAs W MpOTeKTOpHas). [lokpeiTus.
H3rotoeneHne KOpPO3MOHHOCTOMKMX CIIJIAaBOB (JIETHPOBAHME).

2.3 Kypcosas pa6ora (KypcoBoii MPOEKT)

He npenycMOTpeHO yUEOHBIM MJIAHOM.



3 O EHOYHBIE MATEPHAJIBI n METO/IUYECKHUE
PEKOMEH/JAIINU ITO OCBOEHUIO JUCITUIIJIMHBI (MOY JIS)

3.1 Coaep:;kanue OLEHOYHBIX MATEPHAJIOB H HX COOTBETCTBHE
3aIIAaHNPOBAHHBIM pe3yJbTaTaM 00y4eHust

Texkyumii KOHTPOJIb YCIEBAEMOCTH 00ECTIEYUBAET OLICHUBAHUE X014 OCBOCHMSI
AMCUUIUIMHBL (MOayss). IlepeueHb  OLEHOYHBIX CPEACTB  TEKYIIETO KOHTPOJIS
npeacTaBieH B Tabmumue 3.1.

Tabnuna 3.1

OILIeHOYHBIE CPECTBA TEKYILErO KOHTPOJIsI

Koa u unaukarop
Bunbl yaeOHbIX HaumMeHnoBaHH€ OLICHOUHOIO CPECTBA TEKYILETrO
o JOCTHXKEHUS
3aHATHI KOHTPOJIA
KOMIETEHLINU
Jlexuun TecToBbI€ 3aaHUS TEKYLIErO KOHTPOJIS MO IBYM OIIK 5.1
paszmenaM BOIPOCHI U TUIOBBIE 33J1a4U K
KOJUTOKBUYMY MO 3 pasneny
IIpaktuueckue 3anatus |[Ipumepsl 3agaHni K NPAKTUYECKUM 3aHATUSIM OIIK 5.1
CamocTosiTennbHast Bomnpoce! nnst camononrorosku, Tectosbie 3ananus, |OIIK 5.1
pabora TUINOBBIE 3a/1a4H, BOMPOCHI K 3a4ETY.

TUNOBBIE KOHTPOJIBHBIC 33JaHWS WM HHBIE MATEPHAJIbl, HEOOXOAUMBIE ISt
OLICHKH 3HAHWi{, yMEHUI, HABBIKOB W (WJIM) OMBITA ACATEIBHOCTH, XaPAKTEPU3YIOLUE
npouecc (popMHpPOBaHMS KOMIIETEHIMA B XOAEC OCBOCHUS 00Pa30BATEIBHOM
IPOrPAMMBI.

IIpumepsnl TECTOBBIX 3aJaHUH

Paznen 1

Nel Jlmst amemenTa, MOPSAKOBBI HOMEP KOTOPOTO B MEPUOINYECKON TabImie
Menaeneesa paBeH 24, BEPHO, UTO

OTO P-JIEMEHT

Ero BeICIIas TIOJIOKUTENIbHAS CTETIEHb OKUCIICHUS paBHA +6

Ero Husmas orpuiaresbHas CTENEeHb OKUCICHHS paBHA -2

Ero sekTpoHHas (popMyIia B OCHOBHOM cocTosiHnn 3d* 45

No2 TIpwm a-pacmaae sapo 2y MPEBPALIACTCS B PO
234
Th
238Th
238P a
238Np




Ne3 B atoM coenrHeHnn (ropa CBsA3b HaMOOJeEe MPUOIMKACTCS K HOHHOM

HF

LiF

BF;

CF,

NF;

IIpumepsnl 3anaHuii K NPAaKTHYECKUM padoTam

1. Hanucarb 3neKTpOHHBIE (POPMYJIBI MOHOB: &) Sn>'; 0)Sn* ; B) Mn* ; T) Cu’; N0)
Ccritie) 87 .

2. Jlnsg aroMa yriiepoja 3HAYEHHE MOCIEN0BATENBHBIX MOTCHUMAIOB HOHWU3ALNAU
cocrapisitoT (B B): [1=11,3, 1,=24.4, 15=47,9, 1,764,15=392. OOBACHUTH. a) XOJ
W3MEHEHUS OTCHUMAIOB MOHMU3AMK, 0) YEM BBI3BAH PE3KHI CKAQUYOK MPH MEPEXOAC
oT I x Is.

3. Jlunonerbii MoMmeHT cBsizn H-N pasen 4,342%107" Kir*m, a jummHa cBszu H-N
cocrapnsier 0,101 uM. Boranciute >ddexrupubii 3apsn H ™ u N &2
4, Kakoii mexanusm 00pa3oBaHHsi KOBAJICHTHOW CBSI3W HA3BIBACTCSI OOMEHHBIM U

JOHOPHO-aKIenTOPHBIM? [0 KakOMy MeXaHW3My MOXHO OOBSICHHTH OOpa3OBaHHE
KaK10M 13 cBA3HW B noHe BF, ™7

5. Haiitu maccy uzorona S (7'} =8,54), OCTaBIIyIOCA Yepe3 25,5 4 XpaHeHHeE, eCIIu
MEPBOHAYAIbHAS Macca ero cocrasisuia 200 mr.

6. [Tpu BoccTranoBnenuun 12,7t okcuna meau(Il) yrmem (¢ oOpazoBanuem CO)
nornomaercs 8,24k /. Onpenenute AH%9 00pazoBanus CuO.

7. VCTaHOBUTH, MPOTEKAHHUE KAKUX W3 HHKECICAYIOIIUX PEaKkLHid BO3ZMOXKHO B
CTaHAAPTHBIX ycnoBuaAx npu25°C:

a) N, (1) + 140, (1)) = N,0 (T.)

0) AHC1 (1.) + 0, (1.) = 2C1; (1.) + 2H,0 (k.)

B) Fe,O5 (k) + 3CO (1.) = 2Fe (k.) + 3CO, (1)

IIpumepsnl TeCTOBBIX 3a1aHUH

Pa3nen 2

Nel B BbeIpa’k€HHE KOHCTAHThI PABHOBECHS T€TEPOTCHHON PEAKIIUU BXOST
KOHIICHTpAI[MX BEUIECTB:

BCEX

TOJIBKO Ta3000pa3HbIX

KUJKUAX U ra3000Pa3HbIX

TOJILKO KU IKHX

No2 Kak ymMeHbIIHMTCS CKOPOCTh NPIMOi 1 00patHoii peakumu 2NO, <->2NO + O,
€CJIM KOHLICHTPALMU B PABHOBECHOW CUCTEME YMEHBIINTH B 3 paza? B. ..
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27wn 9 pas3
3u9 pa3

9u 27 pa3
12 m 27 pa3

Ne3 KoHcTaHTa CKOPOCTH PEAKIIMK 3aBUCHT OT. ..

OPUPOJIbl PEATHPYIOIIUX BEIICCTB

KOHUEHTPALMU PEarupyroIMX BEIIECTB

PABHOBECHBIX KOHUEHTPAU

KOHUEHTPALUU Ta3000pa3HbIX BELICCTB

IIpumepsl 3agaHnii K NpakTHYeCKUM padoTam

1. Peakuma mexnay sewmectBamu A u B Beipakaercs ypaBHeHuem: A+2B —C.
HauanbHele KOHIEHTpalmu cocTaBisoT: [Al,= 0,03 mons/n, [B],= 0,05 mos/m.
Koncranta ckopoctu peakumu paBHa 0,4, HaliTi HayalbHYIO CKOPOCTh PEaKLHAU
CKOPOCTh PEAKUMU IO HMCTCYEHHWM HEKOTOPOTO BPEMEHM, KOIA KOHUEHTPALMs
BemecTa A ymenbmutcst Ha 0,01 Monb/m.

2. Kak m3menutcs ckopocth peakiuu 2 NO(r.) + O,(r.) — NO,(r.), ecnu: a)
YBEJIMYUTH JABJICHUE B CUCTEME B 3 pa3a; 0) yMEHBIINTh OOBEM CUCTEMBI B 3 pasa; B)
NMOBBICUTH KOHLIEHTpauuto NO B 3 paza?

3. Hanmummre BBIpOKEHUS Ui CKOPOCTEH NpsAMOM M 00paTtHOM peakumid wu
KOHCTAHTHI PABHOBECHSL:

4. 2CO( 1)+ Oy <> 2 COyyy. AH'< 0

5. Kak crnenyer U3MEHUTh B PEaKIIMOHHOM COCYJE. a) TeMIepaTypy; O) laBliCHUE,
YTOOBI CMECTHTH PABHOBECHE B MTPSIMOM HANPABJICHUN?

6. Beruncnure TemMneparypy KUIEHUs pacTBOpa, coaepkamero 2r Hagprammna CyoHg
B 20T 3¢upa, ecm Temreparypa kunerns sdupa 35,6 °C, a ero 30yIuIHOCKOIYeCcKas
KoHCTaHTa 2,16.

Pasnen 3

Texkymuii KOHTPOAb MO pa3feny 3 MPEeAayCMaTpuBACT MPOBEICHUE KOJUIOKBHUYMA.
[IpUMEHSIOTCS  pa3nU4HbIE BUABI  ONPOCA: WHAWBUIAYAJIbHBIC W  TPYNIOBBIC
nyOJIMYHbIC 3aAIMTH BRIOPAHHOTO MPEMOAABATENIEM BOMPOCA M PEUICHUE 3aJayM Y
JOCKH C TIOJTHBIM MOSICHEHUEM X01a PACYETOB.

Bonpocsl K KOJLLIOKBHYMY.

1. Kak onpenensiercs cTeneHb OKUCICHHOCTH 3JIEMEHTA B COCTMHCHUSX ?

2. OCHOBHBIE TMOJIOKECHHS, MX KOTOPBIX HYXXHO MCXOAWTH MAJIi BBIYUCIICHUS
CTETNIEHU OKUCJICHHOCTH JJIEMEHTA.

3. OnpeneneHue OKUCIUTEIBHO-BOCCTAHOBUTENBHON PEAKLIMH.

4. Kaxoe BEILIECTBO HA3bIBAETCS BOCCTAHOBUTEJIEM. Baxnelimme

BOCCTaAHOBUTCIIN.
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5 Kakoe BelecTBo Ha3bIBACTCA OKUCIIUTENIEM. BaykHEHIIME OKHUCITUTENHN.
6 THUIBI OKMCITUTETBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMIA.
7. CocraBliieHHE OAYpPEAKIUi JIEKTPOHHOTO OanaHca.
8 DNEKTPOXUMHAYECKHUE MPOLECCHI.

9 DNEKTPOAHBIE TOTCHIMAIIBI.

10.  VYcTpoicTBO ranbBaHMYECKOTO 35ieMenTa Jlannans-SAkoou.

11.  DnexTpudecKkue akKyMyJsiTOPHI.

12.  PacyeTsl 3JIEKTPOIHBIX TOTEHIIMAJIOB ¢ MOMOIIBIO ypaBHeHust Hepaera. 2. /1.C.
raJIbBAHUYECKOT0 HJIEMEHTA.

13.  Cytb 3meKkTponmsa.

14.  Ilpouecchl, MPOTEKAOIIME HA KATOAE MPH BJIEKTPOJIM3E BOIHBIX PACTBOPOB
BIEKTPOIIUTOB.

15. Ilpouecchl, MPOTEKAKOIIME HA WHEPTHOM AHOAE NPH DJIEKTPOJIM3E BOIHBIX
PacTBOPOB NIEKTPOIIUTOB.

16. CranpmapTHbIE MOTEHLHMATBI OKUCIICHUS/BOCCTAHOBIEHUS BOABL [Iponeccsl Ha
BNEKTPOJAX, MPOTEKAKIIUE B HEHTPAIBHBIX M KHUCJBIX PACTBOPAX, B IIEJTOYHBIX
pacTBopax.

17. AxrtuBHBIN aHOA. [[pEUMYIIIECTBEHHBIE TPOILIECCHI, MPOTEKAIOIIUE TTPU
BIEKTPOSIU3€E BOJHBIX PACTBOPOB AIEKTPOJIUTOB.

18.  3akonsl 3nekTponmn3a. MaremMaTuueCKoe BRIPAXKEHUE BTOPOTo 3akoHa dapanues.
19. Tlocrossanas @apanes.

20.  CyTb KOppO3HH.

21. Xumuueckas KOppo3usl.

22. DAEKTPOXUMHUYECKAS KOPPO3US.

23. MeToasl 3aUIUTEl OT KOPPO3UHU.

24, MeTramuMyecKue 3alUTHBIE TOKPBITHUSI.

25. HemeramnMyuecKue 3alUTHBIE TOKPITHS.

26.  DOnEeKTpOXMMHMYECKAs 3aluTa METAIA.

27.  Bopwba ¢ koppo3uei Ony>KIaroIIMMHA TOKAMU.

28. Karognas 3ammra.

TunoBbie 321241 K KOJUIOKBHYMY.

8. OHpeI[eJ'H/ITB CTCIICHb OKHMCJICHHOCTH XpoMa B CIACAYHOIIHUX COCAUHCHHAX:
K2CFO4, CFQO3, FG(CI'Oz)z’ KQCI'207, CI'Q(SO4)3 , N&3[CT(OH)6]
9. I[J'IH CICAYIOMHUX peaKHI/Iﬁ YKa3aThb, KakKuc BCIICCTBA M 3a CUCT KaKHX

UMEHHO 3JIEMEHTOB UTPAIOT POJIb OKUCIHUTENEH U KAKUE — BOCCTAHOBUTEIICH:
a) S0, + Br, + 2H,0 = 2HBr + H,S0O,
0) Mg+ H,S0,=MgSO, + H,
B) Cu + 2H,S0, = CuSO, + SO, +2H,0
r) 31, + 6KOH = KIO; + 5KI + 3H,0
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10. Kakwue U3 NpUBEACHHBIX PEAKLUNA OTHOCITCS K PEAKIUAM MEKMOJIEKYISPHOTO
OKHCJICHUSI-BOCCTAHOBJICHHSI, K PEAKUUsIM BHYTPUMOJICKYJSPHOTO OKHUCJICHUS -
BOCCTAHOBJICHUS U K PEAKIUSIM AUCTPOTOPLUOHUPOBAHHUS?

a) 4KMnO, + 4KOH = 4K;MnO, +0O, + 2H,0

6) H,SO;+ 2H,S =3S + 3H,0

B) NH,NO,=N,+3H,0

r) 4P+ 3KOH + 3H,0 = PH; + 3KH,P0,

o) 2H,0,=2H,0+ 0,

e) 2KMnO, + 3MnSO, + 4H,0 = 5MnO, + K,SO4 + 2H,SO4

11. /o xakux mpoAyKTOB MOKET ObITh OKHCIICHA Boja: a) no O, u H+; 0) no
OH u Hy; B) 1o 20H™?

12. Ha 0CHOBE »3IEKTPOHHOTO CTPOCHUS AaTOMOB YyKa3aTb, MOTYT 1M OBITh
OKUCJIUTENISIMUA: aTOMBbl HATPHsl, KaTUOHBI HATpUsi, KHUCIOPOA B CTEICHU
OKHMCIIEHHOCTH -2, MO B CTENEHW OKUCICHHOCTH 0, (TOPUA-MOHBI, KaTHOHBI
BOJIOPOJIA, HATPUT-UOHBL, THAPUA-UOHBI.

13.  VYkazarb, B KakMxX M3 CICAYIOIIMX PEaKUUil MEPOKCHI BOAOPOAA CIIYKUT
OKHMCJIUTETIEM, & B KAKUX — BOOCTAHOBHTETIEM:

a)l, + H,O, — HIO; + H,0

0)PbO, + H,O, — Pb(OH), + 0,

B) KC10; + H,O, — KC1 + O, + H,O

r) KMn0O, + H,O, — MnO, + KOH + O, + H,0

[ToyHBI KOMIUJIEKT MATEpHAIOB (TEKYIIErO0 M MPOMEXYTOUYHOTO KOHTPOJIS),
HEOOXOOUMBIX IJI1 OLICHUBAHMS PE3YJIBTATOB OCBOCHMS JAUCUUIUIMHBIL (MOIYJIsS),
XpaHUTCA Ha Kadeape-pa3padoTunke B OyMaKHOM WIIHA JIEKTPOHHOM BHUJIE.

3.2 Conep:kaHue OLCHOYHBIX MATEPHAJIOB POMEKYTOYHO aTTeCTANHU

[TpomexxyTouHas arrectanysi OOECICUMBACT OLEHUBAHUE MPOMEKYTOUYHBIX
PE3YJIBTATOB OOYUYEHUS MO AUCHUTIIUHE (MOTYJIIO).
JUis  oueHkn creneHu COPMUPOBAHHOCTH KOMIIETCHUMH HWCHOJB3YIOTCS
OLICHOYHBIE MAaTE€PHAITbI, BKITFOUAOIIME TECTOBBIC 3a/1aHUSI U KOHTPOJIBHBIE BOMPOCHL.
[Tpumepbl TECTOBBIX 3aAaHUNA MPOMEKYTOYHOH aTTECTALlUK:
Nel Dnexrpornas kordurypamms 18> 28> 2P 3S' onmcriBaer
Bo30yxknennoe cocrosinue atoma F
OcHoBHOE cocTosiHuE noHA F
OcHOBHOE cocTOstHME aTomMa Ne
Bo30yxneHnnoe cocrosiHue aroma Ne

No2 (- pacnmamy mpeamecTByET TPOLECC, TPOUCXOISIIUN B SIIPe
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Hcnyckanne HEMTPOHOB
[IpuMepsl BOMPOCOB K 3a4ETY U CAMOIIOATOTOBKH:

1.

Crpoenne aroma. ONEKTPOHHAs CTPYKTypa aroMa, KBaHTOBBIE YMCIIA.

PaccMmoTpeTh Ha mpUMepe KOHKPETHOTO JIEMEHTA.

A A A

j—
—_— O

—_—
L

15.

[TpuHiun padoThl ralbBAHUYECKOTO JIEMEHTA.

KBanrosbie uncina. [Ipunuun [Taynu

Buabl xuMuueckux CBS3EH.

[Tpasuiio KieukoBCKoro; nmpaBuio XyHaa.

[ToHwkeHUE TaBJICHUS HAJ PaCTBOPOM (3aKOH Pays).

Crpoenue aroma. M3otonsl. [ToHITHE PATMOAKTUBHOCTH.

[ToBbIlICHUE TEMMEPATYPhl KUIICHHUS pacTBOpa (3aKOH Payiis).
PagunoaktuBHOCTE. BUabl paauoakTUBHOTO pacrnaaa.

HouHoe npousseaenue Boasl. pH

OHranenus. 3akoH ['ecca.

KoHcTaHnTa paBHOBECHS, CTENEHD AUCCOLUALIMM CJTA0BIX DJICKTPOJIMTOB.
Outponus. Cnencreue u3 3akona ['ecca.

JIMTOJIbHBIA MOMEHT.

Oueprusi ['mO0ca. BnusiHME SHTaIbNUUM M SHTPONUM HA HAMPABJICHUE

INPOTCKAHKUA XUMHYCCKUX ITPOLCCCOB.

16.  OKHCIHUTEIBHO-BOCCTAHOBUTEIILHBIE — PEaKMK. BaHEHIUe OKUCIUTENN,
BOCCTAHOBUTEIIH.

17.  CKOpOCTb XUMHUYECKUX PEAKLIHANA. 3aBUCUMOCTb OT KOHLICHTPALIMH.
18.  Xumuueckas cBsa3b. OCHOBHBIE XapPaKTEPUCTUKH. Bubl cBsi3n

19.  CkOpOCTh XMMHUYECKUX PEAKLMNA. 3aBUCUMOCTb OT TEMIIEPATY PHI.
20. IloHwxkeHWE TEMIEPATYPhl 3aMEep3aHus PacTBOpa (3akoH Payiis).
21. CkopocTh XMMHUYECKHX PEaKIuii. 3aBUCUMOCTh OT Karajau3aropa (YpaBHCHHE
AppeHuyca).

22.  TennoBo# 3pPeKT XUMHUECKON pEeaKLInu.

23.  PaBHOBecHBIE peakumu. KOHCTaHTa paBHOBECHSI.

24, CyuiHOCTBb 3JIEKTPOJIA3A.

25. Cnalbie 3aekTposuThl. KOHCTaHTa U CTENEHB TUCCOIUAIUH.

26. Kganrtosseie uncia. [Tocrynar bopa.

27.  Onekrponu3. KatomHslie mpoueccsl.

28. PagmoakTWBHOCTB. O — pacma.

29.  Dnektponu3. AHOIHBIE NPOUECCH (MHEPTHBIA aHON).

30.  pK kucnor.

31.  DOnekTposn3. AHOIHBIE MPOLECCH (AKTUBHBIN aHON).

32, DKBUBAJIEHT METAIOB. METOM 3KCIIEPUMEHTAIILHOTO BEIYACIIEHUSI.
33.  Dnexrposn3. OCHOBHBIE 3aKOHBI AJIEKTPOJIM3A.

34,  DnEKTPOJMTHYECKOE PAPUHUPOBAHUE HUKEIIS.
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35. 3akoH paz0apnieHust OCTBaNIbA.

36. BnusHue 3naueHuii AH u AS Ha caMONIPOU3BOIBHOE TEYEHUE TTPOIIECCA.

37.  MakcuMalIbHOE YMCIIO 3JIEKTPOHOB Ha AJICKTPOHHBIX OpOuTaIIx. B3anMocBs3b
MEKTy KBAHTOBBIMU YU CJIAMMU.

38.  DO.J.C. ranpbBaHMYECKOIrO 3JIEMEHTA.

39.  DHepreTvka XMMUYECKUX PEaKLUi.

40.  CrpoeHue aroma. DJIECKTPOHHAS CTPYKTypa aroMa.

41. Tlpasuno Bant-T'odda.

42.  OCHOBHBIE MOJIOKEHUS TIPU OMPEACIICHUMN CTCIICHENR OKUCICHUS YJIEMEHTOB B
COCIMHEHHUSIX.

43.  DOHeprus akTHBaUMK. BnusHUE HA CKOPOCTh XUMUYECKUX PEAKLUM.

44, OCHOBHBIE 3aKOHBI HJICKTPOJIN3A.

45. PammoaktuBHOCTH. [lepron monypacnana. 3 — pacna.

46.  DOnextponu3. OCHOBHBIE MOJIOKEHWS.

47.  HampaBneHHOCTb MPOTEKAHMS XUMUUECKUX PEAKLIMA NPU pa3HbIX 3Hakax AH u
AS

48. Ilpouecchl, NPOTEKAKOMME HA  AHOAEC TPU  DJIEKTPOIM3E  COJICH

KUCJIOPOACOAEPIKAIUX KUCIIOT

3.3 Ouenka ycneBaeMocTu 00y YarOIIHXCS

Texkymmii KOHTPONb YCHOEBAEMOCTH W MPOMEXKYTOUHAs aTTECTAlMs MO
JUCLUTIIMHE (MOJYJIO) OCYIIECTBISETCS B COOTBETCTBUU € OaJNIbHO-PEHTHHIOBOM
cucremoii mo 100-0annpHOi 1wKame. bajuyibHBIE OLECHKM JUIsl  KOHTPOJIBHBIX
MEPONPHUITHIA TPEACTABICHbI B Tabiuue 3.2, OAJUIbHBIE OLEHKHA JJIi KOHTPOJIbHBIX
MEPONPHUIATHIA TNPU  BBIIOJIHEHUM KYPCOBOH paboThl  (KypPCOBOIO  IMPOEKTA)
npenacraBieHsl B Tabmune 3.3. [lepecuer cymmbl 0anioB B TPAAMLMOHHYIO OLICHKY
npecTaBiIeH B Tabmue 3.4.

Tabnuna 3.2
banpHbIe OLIEHKH 1711 KOHTPOJIBHBIX MEPOIIPUATHI
HaumenoBaHnue Maxkcumanphbiii | MakcuManbHbl | MaKkCHMaJIbHBIN Beero 3a
KOHTPOJIBHOTO Oamn Ha mepByro | Oayut 3a BTOpyro | Oaiut 3a TPEThIO cemecTp
MEPOIPUATHSI ATTECTAIUIO ATTECTAIUIO ATTECTALUIO
1 cemectp
TecTtuposanue 10 10 20
3amuTa NpakTUYECKUX 6 6 12
3aHSTUMN
Konnoksuym 18 18
Hroro (MakcumyM 3a 16 16 18 50
MIePHON)
3auer 50
Hrtoro 100
Tabmuna 3.4.
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[ITkana oLeHKM HA TPOMEXXYTOYHOM arrecTaun

Bripakenne B Oasmax

CroBecHoOe BbIpakeHHE
npu Gopme MPoOMeKyTOUHON
aTTECTALNH - 3a4eT

CrnoBecHoe BrIpakeHHE
npu HopMe MPOMEKYTOTHON
aTTECTALNH - SK3aMEH

ot 86 mo 100 3auTeHo OtnuyuHO

or 71 mo 85 3aureHo Xopouio

or 51 no 70 3auTeHo V IOBNETBOPUTENBHO
no 51 He 3auteHo He ynosnerBoputeabHO
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4 OBECMEYEHWE ANCLUMMNANHBI (MOAYNA)

41  Y4yebHO-MeTOAMYECKOE n NHpopMaLMoHHOe  obecneyeHne
ANCUNNANHBI (MoAyNsA)

4.1.1 OcHoBHada nuTepartypa

1 AxmetoB, H. C. O6wasa n HeopraHM4yeckas XvMuUS [SNEKTPOHHbIN
pecypc]: y4ebHuk gnsa By3oB / H. C. AxmeTtoB. — 12-e u3g., ctep. — CI16: JlaHb,
2021. — 744 c.— TeKCT: 3NeKTPOHHbIA // JlaHb: 31eKTPOHHO-6MBNNOTEeYHan
cuctema. — URL.: https://e.lanbook.com/reader/book/153910/# 1

2. TnnHka, H. /1. O6wasa xnummsa B 2 T [ONeKTPOHHbIN pecypc]: y4YebHUK A/
akafemuyeckoro 6akanaspuata/ H. J1. [nvHKa; nop pefakuunein B. A. T10MKosa,
A. B. babkoea. — 19-e un3g., nepepab. n gon. — M.: M3patenbcteo KOpaiiT, 2016. —
729 c. — (bakanaBp. AKageMnyecKunin Kypc). — TeKCT: 3neKTPOHHbIN // OBC KOpainT
[cainT]. — URL.: https://urait.ru/viewer/obschaya-himiya-v-2-t-388983#page/1

4.1.2 [lononHUTeNlbHaA nnTepaTypa

2. Obwas xumusa. Teopust 1 3afaun [INEKTPOHHLIM pecypc]: ydebHoe
noco6ve / H. B. KoposuH, H. B. Kynewos, O. H. lToHuapyK [v gp.]; nog peaakumen
H. B. KoposuHa, H. B. Kynewosa. — 4-e u3g., ctep. — CI16: JlaHb, 2020. — 492
C. — TeKCT: 3N1eKTPOHHbIN // JlaHb: 3NeKTPOHHO-6MGNMoTeYHas cuctema. — URL:
https://e.lanbook.com/reader/book/145839/#1

3. Bop3oBa, /1. [I. OCHOBbI 06LLEn XUMUN [DNEKTPOHHBIA pecypc]: yyebHoe
nocobue / /1. A. bop3osa, H. KO. YepHukosa, B. B. Akywes. — CI16: /laHb, 2014. —
480 c. — TeKCT: 3MeKTPOHHbIN // JlaHb: 3MEKTPOHHO-6MOMMOTEYHas cucTemMa. —
URL.: https://e.lanbook.com/reader/book/51933/# 1

4. Eropos, B. B. O6was xummna [SNeKTPOHHbIA pecypc]: y4ebHUK ans
By30B / B. B. EropoB. — 2-e u3g., ctep. — CI16: JlaHb, 2021. — 192 c. — TeKcT:
ANEKTPOHHLIN //  JlaHb:  3NEeKTPOHHO-6MGNMOTeYHas  cuctema. —  URL:
https://e.lanbook.com/reader/book/153684/# 1

4.1.3 MeTogunyeckune matepuanbl

1 Jlowakosa 3.Y. Xumua:  MeToamMyeckme  yKasaHua.  KasaHb:
«OKoUeHTp», 2009. 48c.

2. MnHKa, H. J1. 3agaum n ynpaxHeHus no ooLler XMMnn [SNeKTPOHHbIN
pecypc]:  y4yebHo-npakTuyeckoe nocobue/ H. JI. NnHKa; nog  pepakument
B. A. lNonkosa, A. B. babkoBa. — 14-e u3g. — M.: M3patensctBo KOpanT, 2020. —
236 c. — (BbicLuee 06pa3oBaHue). — TeKCT: 3aNeKTPOoHHbIN // IBC KOpaiT [canT]. —
URL: https://urait.ru/viewer/zadachi-i-uprazhneniva-po-obschev-himii-
449820#page/1
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https://e.lanbook.com/reader/book/145839/%231
https://e.lanbook.com/reader/book/51933/%231
https://e.lanbook.com/reader/book/153684/%231
https://urait.ru/viewer/zadachi-i-uprazhneniya-po-obschey-himii-449820%23page/1
https://urait.ru/viewer/zadachi-i-uprazhneniya-po-obschey-himii-449820%23page/1

3. ANEKTPOHHBIN KYPC «XUMUSA» B CTPYKTYPE 3/IEKTPOHHOIO YHMBEPCUTETA
(Black Board): 15-16 Leninogorsk KTMP_Loshakova chemistry. URL.:

https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=vi
ew&content id= 101676 1&course id= 9950 1

4.1.4 [NepeyeHb MHGOPMAUVOHHBLIX TEXHO/IOTMIA U 3MIEKTPOHHbIX
PecypcoB, UCMO/Ib3yeMbIX MPU OCYLLLECTB/IEHNUM 06pa3oBaTe/IbHOro npotecca ro
aucunnnmHe (Moaysto)

OpraHn3oBaHO B3aUMOAENCTBME  ObOydarowerocd W npenogasatens c

MCMOMb30BaHWEM 3/IEKTPOHHON NMHJOPMaLMOHHO-00pa3oBaTe/ibHoin cpeabl KHUTY-
KA.
1 ANEKTPOHHBIA Kypc «XUMUS» B CTPYKTYPE 3/IEKTPOHHOIO0 YHUBEPCUTETA
(Black Board). URL.:
https://bb.kai.ru:8443/webapps/blackboard/execute/content/blankPage?cmd=view&c
ontent id= 101676 1&course id= 9950 1

NpeHTudgukarop kypca: 15-16_Leninogorsk KTMP_Loshakova_chemistry

4.1.5 [NepeyeHb pecypcoB  MHMOPMaLMOHHO-TeNIeKOMMYHUKaLMOHHOM
ceTn «/IHTepHEeT», MNpPOgeCCUOHa/IbHBIX 6a3  [JaHHbIX, WH{OPMAaLNOHHO-
CMpPaBOYHbIX CUCTEM, MUCMO/Ib3yEMbIX MPWU OCYLLECTB/IEHUM 06pasoBaTe/IbHOro
npotiecca no gvcumnnanHe (Mogyso)

1 ANeKTPOHHO-O6M6IMOTEYHAA cMcTeMa Y4ebHOM U Hay4yHON NuTepaTypsbl
«JlaHb». URL: https://e.lanbook.com/

2. ANEKTPOHHO-6M6/IMOTEYHAA cuCTeMa Y4ebHOM 1 Hay4YHON NUTepaTypsbl
«Znanium/com». URL.: https://znanium.com/

3. ANeKTPOHHO-O6M6MOTEYHAA cMcTeMa Y4ebHOM U Hay4yHON NuTepaTypsbl
«HOpainT». URL: https://urait.ru

4. Hay4yHo-TexHuuyeckasa 6umbnmnoteka KHUTY-KAW um. H.I'. YeTaesa.
URL: http://elibs.kai.ru/

5. ANeKTPOHHO-6MbmMoTeuHasa cuctema THT. URL: http://tnt-ebook.ru/

4.2 MaTepuanbHO-TEXHUYECKOe 06ecrneyeHne ANUCLMNANHBL (Moayns) u
TpebyeMoe NporpaMmMHoe 06ecreyeHme

OnncaHne MaTtepuasbHO-TEXHUYECKON 6a3bl U NPOrpammHOro obecrneyeHus,
HeobXoAMMOro A1 OCYyLeCTB/IeHMA 00pa3oBaTe/IbHOro npouecca no AvCUUnInHe
(Moayn0) NprBeAeHO COOTBETCTBEHHO B Tabnmuax 4.1 n 4.2.
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Tabnuia 4.1

MarepuanbHO-TEXHUYECKOE 00ECEYEHUE TUCIUATUTAHBI (MOTYJIS)

HaunmMmeHoBaHue Buna
y4eOHBIX 3aHITUN

HaumenoBanue yueOHOIM
ayAUTOpHHY,
CHeLUaTu3uPOBAHHON
nadoparopuu

[Tepedenb HeOOXOIUMOTO
000pYyIOBaHUS M TEXHUIECKUX CPENCTB
oOydeHust

JleK1IMOHHbIE 3aHATUSA

YueOHast ay IUTOPHS IS
MPOBEACHHUS 3aHATUH
neknuoHHoro tumna (JI. 304)

- yueOHBIE CTOJIBL, CTYJIbS,

- JOCKa,

- CTOJI TIPenoaBaTes,

- MYJIETUMEIUUHBIN TPOEKTOP;

- HOyTOYK;

- HACTEHHBIN DKPaH;

- aKyCTUYECKHE KOJOHKHU (KOMIUIEKT),
- y4eOHO — HArJISIIHbIE TOCOOUS

IIpakTuueckue 3aHATUSA

YueOHast ayquTopus AJist
MPOBECHHUS 3aHITUH
CEMHHApPCKOro THUIA,
IPYIIOBBIX U UHAUBUIYAIbHBIX
KOHCYJIbTallUH, TEKYLLEro
KOHTPOJIS U IPOMEXKYTOUHON
arrectaumu (JI. 103)

- yueOHBIE CTOJIBL, CTYJIbS,

- IOCKa;

- CTOJI TIPEToNaBaTes,

- yueOHO — HarJSIIHbIE TOCOOUS

CamocrosiTenbHas paboTa

ITomemenue s
CaMOCTOSITENIbHON PadoThI
crynenta (JI. 112)

- IEPCOHAJIbHBIN KOMIIBIOTED;
- KK monurop 197;

- CTOJIbI KOMIIBIOTEPHBIE,

- y4eOHBIE CTOJIBI, CTYJIbS.

Tabnuia 4.2

JIMieH3MOHHOE U CBOOOIHO PACPOCTPAHSIEMOE MPOrPpaMMHOE 00ECTICUEHUE, B TOM
YUCJIE OTEUECTBEHHOTO MPOU3BOICTBRA, UCIOIB3YEMOE MPH OCYLICCTBIACHUN
00pa3oBaTeaLHOTO Mpolecca Mo AUCHUATIIMHE (MOTYIIIO)

[IpousBoauTeb Crioco0 pacmpocTpaHeHust
Ne HaumenoBaHue nporpaMMHOrO (JTULIEH3MOHHOE WJIH
/i obecrneveHust cBOOOIHO
pacmpocTpaHsiemMoe)
1. |Microsoft Windows 7 Professional ~ |Microsoft, CIITA JIuieH3HOHHOE
Russian
2. | Microsoft Office Professional Plus|Microsoft, CIITA JIutieH3nOHHOE
2010 Russian
3. | AHTUBHUpYCHas Iporpamma Jlaboparopus Kacnepckoro, |JIutieH3noHHOE
Kaspersky Endpoint Security 8 for |Poccus
Windows
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5 OCOBEHHOCTH PEAJIM3ALIMUA JUCHUAIUIMHBI (MOYJISI)
JUISL JINI] C OTPAHUUEHHBIMH BO3MOYKHOCTSIMHU 310POBbSI U
WHBAJINIOB

OOyyeHHe MO JUCHMIUIMHE (MOAYJ0) OOydYarmuUXcs C OrPaHMYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSl M1 MHBAJIUIOB OCYIIECTBISETCS C YUYETOM OCOOCHHOCTEH
NCUXO(PU3MUECKOT0 PA3BUTUS, WHIMBUAYAJIbHBIX BO3MOXXHOCTEH UM COCTOSIHUS
3I0POBbsI TAKUX 00y YAIOLIUXCS.

OOyueHue JUIl ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMM 370POBbS U HHBAIMJIOB
OpraHu3yercsi Kak COBMECTHO C JAPYTMMH OOYYarOLIUMUCS, TaK M B OTHAEJbHBIX
rpymnmnax.

JUis il ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMM  370POBbsi M MHBAJIUIOB
OPEIYCMOTPEHbI JOTMOJIHUTENBHBIE OIICHOYHbIE MaTepuaibl, MEPEUYEHb KOTOPBIX
yKazaH B Tabmuue 5.1.

Tabnua 5.1

I[OHOHHI/ITGHBHBIG Marcpualibl OHCHUBAHWA AJIs JIML ¢ OI'PaHUYCHHBIMH
BO3MOKHOCTAMH 340POBbs 1 HHBAJIMAOB

Bunbl 1ONOJHUTENBHBIX OLIEHOUHbIX | @OpMBI KOHTPOJISL U OLIEHKH
Kareropun oOy4aromuxcs
MaTepHasoB pe3yJabTaToB OOYYEeHHS
C HapylIeHUsIMU clyxa TecTel, KOHTPOJIBHBIE PAOOTHI, IIpeumyiecTBeHHO
MUCbMEHHBIE CAMOCTOSITENIbHBIE pabOThI, |  MHCbMEHHAs MPOBEPKa
BOIPOCHI K 3a4eTy (IK3aMEHY)
C HapyLIeHUsIMU 3pEeHUs] Y CTHBIN ONPOC IO TEPMUHAM, IIpenmynieCTBEHHO yCTHAs
cobecenoBaHue 1O BOMPOCAM K 3a4eTy | MpoBepKa (MHAMBUIYAJIbHO)
(9K3aMeny)
C HapylIeHUsAMH OIIOPHO- Pelenne nUCTaHIIMOHHBIX TECTOB, IIpeumyiiecTBEHHO
IBUTATENILHOTO amrmapara | KOHTPOJIbHBIE paOOThl, MTUCbMEHHBIE  |IHUCTAHLIHOHHBIMH METOJAMH
CaMOCTOSITENTbHBIE pabOTHI, BOIIPOCHI K
3a4eTy (IK3aMeHy)

JUis My ¢ OrpaHWYECHHBIMH BO3MOKHOCTSIMH  3/I0POBbSI M WHBAIMIIOB
NpeIyCMAaTPUBAETCS TOCTyNHas (opMa NPENOCTABICHUS 3aJaHUNA  OLEHOYHBIX
CPEACTB, HATPUMED:

— B Ie4aTHoi (popme;

— B MeYaTHOW (pOopMe C YBETMUCHHBIM IPUPTOM;

— B ()OpME SIMEKTPOHHOTO TOKYMEHTA,

— METOAOM YTECHHS aCCUCTEHTOM 3aJaHUsI BCIYX.

Jlumam ¢ OrpaHWYECHHBIMM BO3MOXKHOCTSMH 3J0POBbsi M  HMHBATUAAM
YBEJIMUMBACTCS BPEMSl HA MOATOTOBKY OTBETOB HAa KOHTPOJBHBIE BOMPOCHI. st
TakKUX OOydarIuXcs MpeayCcMaTpuBacTcs aOcTynHas (opMa MNpeaoCTaBICHHS
OTBETOB Ha 3a/IaHUs1, & UMEHHO:
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— MUCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HA KOMIBIOTEPE,

— HaOOP OTBETOB € UCIMOJIB30BAHUEM YCIIYT ACCUCTEHTA,

— MPEJICTABJICHAE OTBETOB YCTHO.

[Tpn HEOOXOAMMOCTH IS JIUI| C OrPAHAYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbS U
WHBAJTMJIOB MPOIIEAypa OLEHUBAHKUS PE3YJIHTATOB OOYUEHUS MOYKET MPOBOJUTHCS B
HECKOJILKO 3TAIOB.

Y4eOHO-METOAMYECKUE MATEPUANbl JUII CaMOCTOATEIBHOH W ayJIuTOPHOM
paboThl OOYUAIOIIUXCS U3 YMCia JIAL ¢ ONPAHUYEHHBIMU BO3MOKHOCTSMHU 370POBbS
Y WHBAJUOB MPEAOCTABIAOTCS B (pOpMaxX, aJanTUPOBAHHBIX K OTPAHUYCHHSIM X
3JI0POBBSI U BOCHPUSITHS HH(OPMALIVH.

OcBo€HUE TUCIUIUINHBI (MOAYJIS) IMIIAMH ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH
37I0POBbSl M MHBAJIWJAAMH OCYIIECTBIISICTCS C WCIOJIB30BAHUEM CPEACTB OOyUCHUS
0O0I1IeTO U COCIUAIFHOTO HA3HAUCHUSI.
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JIMCT PETUCTPAIIM UBMEHEHHUU

H3MeHeHHs!, BHOCUMBIE B PA00UYIO MPOrpaMMy JUCLUILTAHBL (MOTYJIS)

AHHLTATIONY
uamoi Acuiread
‘nodradex
WU ATodRE
«OHBIOIRILIO)»

Conepxanue U3MCHEHUI

AUHOHOWEU
BUHIJ9HY BIR]]

UUHOHOWEN
EUHOOOHY vIrarreed i
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