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AHHOTaNINA

JucuumuimHa « XMMHSD» BXOJUT B 00pa3oBaTeIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— mporpaMMmy OakanaBpuara 1o HampasieHuto mnoarotoku/ cnenuansHoct 03.03.01
«IIpukmnagaple mMaremaruka W (¢u3nMka» HampaBileHHOCTH «llpuknannas ¢usuka onrTo- u
HaHOTEXHOJOTUWY. Jlucimumimaa peanu3yercs kadeapoit «NeSy.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBIITYCKHUKA CIETYIOIIUX KOMIIETCHIIUNA:

OIIK-1 «CnocobGeH mpuMeHSTh (PyHIaMEHTAJbHBIE 3HAHUWSA, TOJYYCHHBIE B 00JIacTH
¢u3uko- MaremMaThdeckux W (WIM) €CTeCTBEHHBIX HAayK, M HCIOJIb30BaTh HUX B
npoecCuoHaNbHOM NesSTeIbHOCTH, B TOM YHUCIIE B c(hepe MeJarornueckoi 1eaTeaIbHOCTI

CopnepxaHue TUCHUIUIMHBI OXBaTbIBAE€T KPYI BOIPOCOB, CBA3aHHBIX C O3HAKOMJIEHHEM C

UCTOpUEN XMMHM, a TaKK€ OCHOBHBIMM HAIIPaBICHUSMU U TEHIACHIUSIMHU pa3BUTHUS
COBpEMEHHOM XuMuU. XHUMHS H3y4aeT MaTepUalbHBI MHUpP, 3aKOHBI €ro Ppa3BHUTHI,
cnenupuUeckyro XUMUYecKyr (¢GopMy OBWKEHHMs Marepud. B mporecce u3yueHus
BbIpa0aThIBaeTCSl HAYYHBIM B3TJIS[ HA MUP. 3HAHHE XUMHUH HEOOXOIMMO IJIs IJIOJOTBOPHOMN
TBOPUYECKOH JleATeNbHOCTH OakanaBpa 000N HAmpaBIEHHOCTH. XUMHUS HeoOXoauma JUis
(opMUPOBaHUS Y CTYJEHTa COBPEMEHHOI0 HAyYHOT'O MPEACTABICHUS O MAaTEPUH, BEILIECTBE KaK
OJIHOM U3 BUJOB JIBIKYILENCS MAaTE€pUH, MEXaHU3ME IPEBPAICHUN XUMUYECKUX COCIUHEHM,
CBOMCTBAaX MATE€pHUAJIOB. 0 XMMUYECKHMX IPOLECCaX B COBPEMEHHOW TexHHKe. IIpm m3yueHun
Kypca XUMHUU HEOO0XOAMMO IIPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJ€Th TEXHUKOU
XUMHYECKHX pacueToB, BbIPAOOTAaTh HABBIKM CAMOCTOSITEIBHOTO BBIIOJIHEHUS XUMHUYECKHX
JKCIIEPUMEHTOB H 0000mIeHus ¢akrtoB. [loHMMaHMe 3aKOHOB XMMHH TOMOXET CTYACHTY B
pPELICHUH  SKOJIOTHYECKUX MpoOsieM. 3HaHUE Kypca XMMHUU HEOOXOJIUMO JUIsl TOCIETYIOLIEro
YCHEIHOT0 U3yYEHUs CIIENMAIBHBIX AUCLIUIIINH.

[IpenogaBanre AWCHMILTUHBI TPEeIyCMaTpPUBAeT Cleayromue ¢GOpMbl  OpraHU3AIUN
y4eOHOTr0 mporecca: JEKIIMH, MaCTeP-KJIacChl, JabopaTopHbIe pabOThI, cCAMOCTOsITEIbHAsL padoTa
oOyJaromerocsi, KOHCyJIbTallMH, KypCOBOE MPOESKTHPOBAHUE.

[TporpaMMo#i ITUCIUTUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTaus B opme AuddhepeHIInpOBAaHHOTO 3a4eTa.

OO0mast TpyZA0eMKOCTh OCBOSHHS IWCIMILTUHBI COCTABIISACT 3 3adeTHBIX eawHwuib, 108
9acoB.

S3bIK 00y4eHUs 10 JUCIUILIUHE KPYCCKHUH »



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

[Llenb maHHOW MUCHMIUIMHBI — YCBOCHHE CTYICHTAMH TCOPETHYCCKUX OCHOB OOIICH XUMUH,
XUMHMA BaXHEUIIMX DSJEMEHTOB M WX HEOPraHWYECKUX COeluHEHUH, (opMupoBaHue
XUMHYECKOT'O MBIIIJICHHS Y CTYI€HTOB, Pa3BUTHE HAaBBIKOB UCIIOJIB30BAaHUS CBEACHUM O (DU3HKO-
XUMHUYECKHX CBOWCTBAX pAa3IMYHBIX CHUCTEM Ui CHHTE3a COOTBETCTBYIOUIMX COCIMHEHUH,
BBIMIOJTHEHHE TEPMOJMHAMUYECKUX M KHHETHYECKHX pacueToB. [IpuobpereHne HEKOTOPOro
OTBITa SKCIEPUMEHTAJBHBIX HCCIEAOBAaHUN 11 pa3pabOTKM  HOBBIX METOAOB CHHTE3a H
OpuJaHusT MaTepuajgaMm 3aJaHHOW CTPYKTYpbl, M KOMIUIeKca CBOMCTB. IlpencraBienue
BO3MOXKHOCTH CTYACHTaM Pa3BUTh M MPOJAEMOHCTPUPOBATH HABBIKK B 00JACTH MHHOBALIMOHHBIX
TEXHOJIOTHl.

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIciIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YYEHUS 1O AUCHUIUINHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMH pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare M3ydeHHs AUCHUILTUHBI OOYYAIOUIUIICS MOIHKEH 00JIafaTh CIEAYIOMIMMU
KOMIETSHIMSIMHU WM UX YacTaMHu. KoMIeTeHIIMN U HHAWKATOPHI UX JIOCTHXKEHUS PUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuenp KOMOETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Konu
Kareropus (rpymnmna) Konx n HanMeHOBaHME HHIMKATOpA
HalMEHOBaHME
KOMIIETEHIIUU JOCTH>KEHUS] KOMIIETECHLIUU

KOMIETEHIIUU

OIIK-1 Cnocoben

HIPUMEHSTh

P OIIK-1.3.1 3HaTh (yHIaMEHTAIbHbBIE
(dyHIaMeHTaJIbHbIE

3aKOHBI IPUPOBI U OCHOBHBIE (PU3UUECKUE
1 MaTeMaTUYECKUE 3aKOHBI

OIIK-1.Y.1 ymeTs npuMeHsTh hu3nyeckue
3aKOHBI U1 MaTeMaTH4YE€CKHE METOJIbI JIIsl
pelIeHns 3a1a4 TEOPETUIECKOrO U

3HaHUS, MOJTyYEHHbIE
B oOJyiactu (pusmko-
MaTeMaTHYeCKUuX U
Ob6menpodeccuonanbHble | (UJIM) €CTECTBEHHBIX

KOMITETEHIIUU HayK, U
MIPUKJIATHOTO XapaKTepa
HCIIOIL30BaTh UX B
. | OIIK-1.B.1 BnameTh HaBBIKAMU
npodeccuoHaNbHOM

TEOPETUIECKOTO U IKCIIEPHUMEHTATIHLHOTO
UCCIIeIOBaHUS OOHEKTOB
PO eCCHOHAIBHON e TETHHOCTH

JACATCIIbHOCTH, B TOM
yrcie B cepe
NeIarOrMYECKON
JICSITETbHOCTH

2. Mecro nucuumauHsl B cTpyktype OI1

HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
IPY U3YYEHHUH CIEAYIOUINX AUCIUIIINH:

— «MaremaTuka,

— «DPu3uKa»,

3HaHMs, TIOJNyYEHHBbIE TPU U3YUYEHHUU MaTepuana MaHHOW JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TaK U MOT'YT UCIIOJIb30BAaThCs PU U3YUYEHUU APYTUX JUCLUIUINH:

— «OKOoJ0THUdY,

— «be3onacHOCTh KU3HENEATENBHOCTU Y,

3. O0BeM u TPyA0EMKOCTh TUCIUILIMHBI

JlanHbpie 00 o0memM o0beMe AUCHUILUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOH
paboThI MO TUCHUIUIMHE (M pacipeielieHue 3TOW TPYJOEMKOCTH IO CEMeCTpaMm) Mpe/ICTaBICHbI B
Tabaure 2.

Ta6muma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI




TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemkocmep OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHnusie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
neximu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3ansatus (113),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomescymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, M. Hudod. 3au.
ks, ) 3au.

*k
IIpumedanue: kaHaUAATCKHI 9K3aMEH

4. CopepxaHue JUCIUTIIUHBI
4.1. PacnpenesneHue TPYI0EMKOCTH JUCIUIUTMHBI IO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI TUCIUATIIMHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMBbI JUCITUTIIIMHBI Jlexun 113 JIP KII CPC
fale})
Cemectp 1
Paznen 1: Beenenne B XUMHIO 1 5 10
Temal.l. IlousTue BemiecTBa 1 1 1 1
XUMHUYECKON PeaKlnu, OCHOBHbBIE
OTIpeJICTICHUSI.
Tema 1.2 2 4

CTeXI/IOMeTpI/I'-IeCKI/Ie 3aKOHBI.
CDYHIlaMCHTaHBHBIe IIOHATHA U 3aKOHBI
XUMHU.

Tema 1.3. CriocoOsl 2 5
oTpeieNIeHUs] KOJIMYECTBA BEIECTBA,
3aKOH 3KBHUBAJICHTOB.

Pasnen 2: CtpoeHue BemiecTBa 10 - 8

Tema 2.1. OCHOBHBIE CBEIEHUS 2 2
(0] CTpOGHI/II/I dTOMOB, KBAHTOBBIC UHCJIaA.

Tema 2.2. Ilepuoanueckuii 2 1
3akoH [[.M.Menneneena.




Tema 2.3. XuMHu4eckas CBS3b,
BHUJIbI XUMHYECKOI CBSI3U.

Tema2.4. MeTox BaJeHTHEIX
CBsI3eH, KOBAJICHTHAS CBI3b.

Tema2.5. MeToa MOJIEKYISIPHBIX
opOuTanei.

Tema2.6. HeBajieHTHBIEC THITBI
CBsI3CH: MOHHAS CBSI3b, METAJUIMUYCCKAs
CBSI3b, BOJIOPOJIHAS CBSI3b, CUIIBI BaH-
nep-Baaibca.

Pazgen 3: Xummueckue
cucteMbl. O01THE 3aKOHOMEPHOCTH
XUMHNYCCKUX HpOHCCCOB.

15

20

Tewma 3.1. DHepreruka
XUMHUYECKUX MPOIIECCOB, BHYTPEHHSIA
SHEPTUSsl, SHTAIBIHSL, SHTPOIIHS.

Tema 3.2. sueprust ' u60ca,
HAIMpPaBJICHHOCTh XUMUYECKUX
MPOIIECCOB, XMMUYECKOe U (hazoBoe
paBHOBECHE.

Tema 3.3. CkopocTb
XUMHYECKON p€aKkuuu U METOJEI €€
peryIupoBaHusl, 3aKOH JEHCTBUS Macce,

Tema3.4. DHeprus aKTUBAINH,
ypaBHeHHEe AppeHuyca, npaBuio Bant-
l'odda, karanuzaTopsl u
KaTJINTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbl,
JMCTIEPCHBIE CUCTEMBI, CIIOCOOBI
BBIPA)KEHUS COCTaBa PaCTBOPOB,

Tema3.6. DneKkTpoauTHIEeCKast
JYCCOLMAIMs, BOJHBIE PACTBOPBI
3JIEKTPOJINTOB, BOAOPOIHBIN
MoKa3aresb, peakiuu oOMeHa,
TUAPOJIU3 COJIEH.

Tema3.7. CBolicTBa
pa30aBIeHHBIX PACTBOPOB HE
AJEKTPOJINTOB, BOJIHBIE PACTBOPBI
AJEKTPOJIUTOB, 3aKOH pa30aBiIeHUS
OctBasbaa, 3aKkoHbI Payis.

Pasnen 4. OcHOBEI
ANEKTPOXUMHYECKUX MPOIIECCOB.




Tema 4. 1. okUCIIUTETBHO- 1 19
BOCCTaHOBHUTEJIbHBIC PEAKIIMH

Tema 4.2. xumudeckue 1 4 4
HCTOYHUKH IJIEKTPUIECKOTO TOKA.
T[anibBaHUYECKUE AIIEMEHTHI.

Tewma 4.3. Dnextponus, 3akoHbl | 1 2
QDapanes.

Tewma 4.4. Kopposust u 6oppbac | 1 4 2
HEM.

Pasznen 5: CoiicTBa aniemenToB | 4 2

U UX COeIUHECHUN

Tema 5.1. Kimaccel xumuueckux | 2 4
COCIMHEHHNH, CBOMCTBA DJIEMEHTOB B NX
COCTMHEHUM.

Tema 5.2. XumMnyeckas 2 5

uaeHTudukaus. MeToapt
XUMHYECKOr0 UCCIIENOBAHUS 1 aHAIN3a
BEIIIECTB U UX NMPEBPAIICHUMH.

Hroro B cemectpe: 34 17 o7

[IpakTUueckasi MOJTOTOBKA 3aKJIFOYACTCS] B HEMOCPEICTBEHHOM BBITIOJIHEHUH 00yYarOIIUMUCS
OTIpeIeIEHHBIX TPYIAOBBIX (YHKIU, CBSI3aHHBIX C OyayIiel mpodeccnoHanbHOMI
JeSITENIbHOCTBIO.

4.2. Copmeprxkanue pas3/iesioB U TeM JICKIIMOHHBIX 3aHATHH.

CO,Z[Cp)KaHI/IC pa3aciioB U TEM JICKIHUOHHBIX 3aHATHH IMPUBCJCHO B Ta6J'II/II_[e 4,

Ta6J'II/II_[a 4 - Coz[epxcaHHe Pa3acyioB U TCM JICKIMOHHBIX 3aHATHH

HazBanue u conepkaHue pas3/ieioB U TeM JIEKIIMOHHBIX
Howmep pasnena p pas I

3aHATHI
Paznen 1 BBeneHne B XUMHIO.
Temal 1 ITonsiTve BeleCcTBa U XUMUYECKON PEAKIIMH, OCHOBHBIE
o ONpeACIICHUS.
Tema 1.2 Crexuomerpuueckue 3akoHbl. DyHIaMeHTaNbHbIE IOHATUS U
o 3aKOHBI XUMUH.
Tema 1.3 Crioco6b! onpesieNneHnsi KOJIMYeCTBa BEIECTBa, 3aKOH
" 3KBHBAJICHTOB.
Paznen 2: CrtpoeHue BeniecTBa
Tema 2.1. OCHOBHBIE CBE/IEHUS O CTPOCHHUHU aTOMOB; KBAHTOBBIE YHCJIA.

Tema 2.2. ITepuonuueckuii 3akon [I.M.Menaeneena, cBs3b [1.C. co




CTPOCHHUEM aTOMa.

Tema 2.3. Xumudeckasl CBSI3b, BUJIbI XHUMHUYECKOH CBS3H.

Tema 2.4. MeTto/ BaJICHTHBIX CBSI3€H, KOBaJICHTHAS CBS3b.

Tema 2.5. MeTo1 MOJIEKYIISIPHBIX OpOUTAJICH.

Tema 2.6 HeBaneHTHbIE TUIIBI CBSA3E1: HOHHAS CBSA3b, METAJIMYECKAS

) CBsI3b, BOJIOPOHAS CBsI3b, CHIIbI BaH-nep-Baabca.

Pasnen 3 Xumnueckue cucteMbl. OOIIMe 3aKOHOMEPHOCTH XUMHYECKUX
IIPOLIECCOB.
DHepreTuka XMMUYECKHUX ITPOLIECCOB, BHYTPEHHSS SHEPIHS,
Tema 3.1 TETIOBOM 3(PPEKT XUMUYECKHUX peakiuii, 1-i, 2-i, 3-if 3aKOHbI
o TEPMOANHAMHKH, DHTPOMHS, KaK (PYHKIUS COCTOSIHUSI, SHTAIIBIIUS.
XUMUYECKUI TOTECHIINAI.
Tema 3.2 sHeprus ['nb0ca, HaMPaBICHHOCTh XUMUYECKUX MPOLIECCOB,
o XHUMHYECKOe U (ha30BOE PaBHOBECHE.
Tema 3.3 CKOpOCTh XMMUYECKON peaKMU U METO/IbI €€ PEryJIMpOBaHUA,
o 3aKOH JICWICTBHUSI MacC.
DHeprus akTUBallMy, ypaBHEHUE AppeHuyca, npaBuio BaHT-
Tl'odda, karanuzaTopsl U KaTaTUTHYECKUE CHCTeMbI. OCHOBHOM
Tema 3.4 MOCTYJIaT XUMUYECKON KUHETUKHU, KHHETUYECKOE YpaBHEHUE.

' Biustnue Temneparypsl Ha CKOPOCTh XUMHUECKOM PEaKIIHH,
ypaBHeHUE AppeHnyca. MexaHu3M NpoTeKaHUs KaTAIUTHUYECKUX
peakuunii. XumMudeckoe paBHoBecue npuHuun Jlelllarenbe.

PacTBopbI, TuCTIepCHBIE CUCTEMBI, CIIOCOOBI BBIPAKEHUS
Tera 3.5 cocTaBa pacTBOpPOB. TepMOAMHAMUYECKHUE XapaKTEPUCTUKHU TpoIiecca
) 0o0pa3oBaHMs paCTBOPOB.CHIILHBIE U CI1a0bIe AJEKTPOIUTHI, HOHHBIE
paBHOBECHsI B BOJIHBIX PACTBOpaXx, MPOU3BEICHHE PACTBOPUMOCTH
DNEeKTpoNIUTHYECKAs JUCCOLUALINS, BOJHBIE PACTBOPHI
Tema 3.6 3JIEKTPOJIUTOB, BOAOPOIHBIN MTOKA3aTelb, pEaKIIM 0OMEHA, THIPOJIN3
COJIEH.
Tera 3.7 CaoiicTBa pa30aBICHHBIX PACTBOPOB HEIEKTPOJIUTOB,
) KonnuraruBHsle CBOWCTBA pacTBOPOB, 3aKOHBI Payisi.
Pazgen 4. OCHOBBI JIEKTPOXUMUYECKUX MPOLECCOB.
Tema 4.1. OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINHI
XUMHYECKUE UCTOUHHUKH 3JIEKTPUUECKOTO TOKA.
l"anpBaHWYECKHE PIIEMEHTHI, CTAHIAPTHBIC AIEKTPOTHBIE
Tema 4.2. NOTeHIMasbl. JIBOMHON dIEKTpUYECKUN c10i. Y paBHeHue HepHera.
PaBHOBECHBIN.35€KTpOAHBIN MTOTEeHIIMAN. CTaHAAPTHBINA BOJOPOIHBIN
3IEKTPOJI.
Tema 4.3. DIeKTposn3, 3aKkoHbl Dapaaes
Tema 4.4 Koppo3sus u 6opbba c Hel.
Paszgen S. CBOIICTBA 3JIEMEHTOB U X COECIMHEHMII.
Tema 5.1 Kitaccbl XUMHUECKUX COEIMHEHU, CBOMCTBA SJIEMEHTOB U UX

coeguHennii. Komnosunnonnsie matepuaibl. Kepmersl. Xumus




MOTOPHBIC Macjia.

metaiio (AL Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , pyiepes,
kapOuH. Tormusa (TBEPI0E,)KHIKOE,I'a30BOE), CMa304YHbIC MaTePHAIIbI,

Tema 5.2.

Xumuyeckast uaeHTuukanus. MeTo1bl XMUMUYECKOTO
HCCIIEIOBaHMS U aHaJIM3a BEIIECTB U UX IIPEBPALLICHUI.
KadecTBeHHBIH 1 KOJIMYECTBEHHBIN aHau3. (I"paBUMETpUYECKHU,
TUTPUMETPUUECKHUM, KOMIUIEKCOHOMETPUYECKUI METO bl aHAIN3A).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJTOEMKOCTb IIPUBEACHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U MX TPYIOEMKOCTb

N3 aHux No
Ne | Tembl npaktrnueckux | DOpMbl IpakKTUYECKUX | TpPyHOEMKOCTb, |IPAKTUYECKOU |pa3jaeiia
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bceero
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B Ta0IHIIC .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYTOEMKOCTh
Ne N3 Hux No
- HaumenoBanmne mnabopatopHbiXx | Tpy1oeMKOCTh, | IPAaKTHYECKOH | pasmena
I pabot (gac) MIOJATOTOBKH, JUCLIUII-
(gac) JIHBI
Cemectp 1
CrexuoMeTpHYeCKAe  3aKOHBL. | 2 1
OyHIaMEeHTalbHbIE TIOHATUS U 3aKOHBI
XUMHUH. Croco0Os1 OnpeaeIICHUs
KOJIMYECTBA BEIIECTRA.
OmnpeneneHne MOJIIPHOW Macchl | 3 1
DKBUBAJICHTA METaJlJIa
OmnpenencHue TeruioBoro | 4 3
s dekTa peakiuu HeUTpaTu3allli.
N3mepenune u pacuer | 4 4
ANEKTPOJHBIX MOTEHIIMATIOB METAJIOB
u 3/1C ranpbBaHMYECKUX DJIEMEHTOB.
Xumuueckas ul4 4
ANMEKTPOXUMHUYECKAS KOppO3us,
HccnenoBanne KOppO3UM METAIJIOB U
onpeerIeHue WHTHOUTOPHOTO
s dexTa.
Bcero: 17




4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabauna 7 — Buabl caMmocToATeIbHOM paboThl U €€ TPYJ0EMKOCTh

N Bcero, | Cemectp 1,
Bun camocrositensHoi# paboTh
qac qac
1 2 3
W3yuenne TeoOpeTUIecKoro Marepuasia
50 50
qucuuriaHel (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIO
ycneBaemoctu (TKY)
Jomamnnee 3aganue ([13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOU 7 7
artecrauuu (ITA)
Bcero: o7 o7

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUYaOIIUXCS IO AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl sl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U AIIEKTPOHHBIX yUEOHBIX U3TaHUH

Komuectso
AK3EMILTSIPOB B
[udp/ URL agpec bubnuorpadudeckas ccpiiika oubmoTeke (Kpome
ANEKTPOHHBIX
HK3EMILISIPOB)

I'nmunxka, H. JI. OO61mas xumMus B 2
T : y4eOHUK 7151 aKaJIEMUIECKOTO
OakanaBpuata / H. JI. ['munka ; mon
penakuuei B. A. [Tonkoaa,

A. B. babkosa. — 19-e u3n.,
niepepad. u gom. — Mockga :
WznarensctBo FOpaiit, 2016. —
729 c. — (bakanasp.
AkazneMudeckuil Kypc). —
ISBN 978-5-9916-6445-5. —
TekcT : 2JIEeKTPOHHBIN

https://urait.ru/bcode/388983




https://urait.ru/bcode/384671

CyBopos, A. B. O6mas u
HEOpraHNYecKasi XMMUSI B 2 T :
y4e€OHUK Ul aKaJIeMUYECKOTO
OakanaBpuata / A. B. CyBopos,
A. b. Hukonsckuii. — 6-e u3f.,
ucnp. u gon. — Mocksa :
WzparensctBo KOpaiit, 2016. —
607 c. — (bakanasp.
AKazieMU4ecKui Kypc). —
ISBN 978-5-9916-5219-3. —
TeKcT : 3eKTPOHHBIN

https://urait.ru/book/obschaya-i-

neorganicheskaya-himiya-
zadachnik-395699

OO1m1ast ¥ HeOpraHUYECKasT XUMHSL.
3aauHuK : yueOHOe mocooue st
akajeMuueckoro 6akamappuara/C.
C. babkuna [m np.] ; mox pex. C. C.
babkunoi, JI. 1. Tomunoit. — M. :
WznarensctBo FOpaiit, 2016. —
464 c. — (bakaiasp.

Axanemuueckuii kype). — ISBN
978-5-9916-8973-1.

54 K68

Koposun H.B.O6miast xumus,
yuebnuk a5 BY3o0B.M.:Bricin
mk.2005.-558c.

197 73

54 X45

I'ypoB A.A., bagaes @.3.,
Oguapenko JLI1., [llanoan B.H.,
Xumus. Y4eOHUK AJi By30B.2-€
n3a. crepeorun.-M.:M3a-s0 MI'TY
uM baymana, 2004.-784c: ni.

15 33

http://e.lanbook.com/book/50685 noco6ms / H.C. Axmetos, M.K.

Axwmeros, H.C. JIabopaTtopHsbie u
CEeMMHAPCKHE 3aHATH 110 001Iel n
HEOPraHWYECKOW XUMUHU.
[DnexTpoHHBIH pecypc] : YueOHbIe

Aswuzona, JI.U. bagpiruna. —
Onektpon. gad. — CIIO. : Jlansp,
2014, — 368 ¢c. —

http://e.lanbook.com/book/4032 Tembdman, B.IT. FOcTparos, —

I'enspman, M.U. Heoprannyeckas
XUMUSA. [ DIEKTPOHHBIN pecypc] :
VYuebnsie mocobust / M.J.

Onektpon. nan. — CII6. : Jlanp,
2009. — 528 c.

K85

Xumus. OCHOBHBIE
CTEXHOMETPUUIECKUE 3aKOHBI,
CTPOEHUE BEIIECTBA,
TePMOJIMHAMUKA, KHHETHKA,
PacTBOPBI, DIIEKTPOXUMHUS: yueO.
nocobue, / T.E. Kpsionra, T.H.

148 c. ISBN 978-5-8088-1533-9

domuuesa. — CI16.:I'YAII, 2020 —

30



https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
http://e.lanbook.com/book/50685

7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHON ceTn « MTHTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKalIMOHHON cetu «VHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadsmie 9.

Tabmuma 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIeKOMMYHUKaLMOHHON ceTn «HTepHeT

URL anpec HanmenoBanue
http://www.xumuk.ru/ Caiit 0 XuMuH
http://www.hemi.nsu.ru OCHOBBI XUMHH: 00pa30BaTEIBHBIN CAUT IS CTYICHTOB

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO 0OECHEeUeHUs, HCIOIB3yEeMOTO TPH OCYUIECTBICHUU
00pa30BaTeNILHOTO Mpolecca Mo AUCLUIIINHE.
[lepedeHp UCTIONB3yEMOT0 POTPaMMHOTO obecriedeHus npejacrasieH B Tadumuie 10.

Tabmuna 10— [Tepeuens nporpaMMHOro obecredeHus

Ne i/t HanmenoBanue

He npenycmotpeno

8.2. IlepeueHp HH(OPMALOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIBLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenpr HCHONB3yEMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He mpenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW s  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIlecca Mo TUCIUTUTHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON YaCTH MaTEPUAIBHO-TEXHUYECKOM Howmep aynutopun
/1 0a3bI (TIpu HEOOXOMMOCTH )

Jlex1noHHAS ayAUTOPUS C UCTIOTB30BAHUEM
JIEMOHCTPAIIMOHHBIX TaOIHIl 1 cXeM, [leproaraeckoi cucTeMbl
1 xumuaeckux 3nemeHToB JI.M1.MenaeneeBa, o0pa3ion 32-01 (I'acremno,15)
MUHEPAJIOB, MOJIETIENl MPOCTPAHCTBEHHBIX pemieTok. Tadnui

pa3IMYHBIX BEJIHYHMH.

Crienuanu3upoBaHHas XUMHUYECKas TJabopaToOpus C
UCIIOJIb30BaHUEM JIEMOHCTPAI[MOHHBIX TUIAKATOB,
71a00paTOPHBIX CTEHJIOB M YCTAHOBOK JIJISI OTIPEICTICHUS 33-02, 33-04
HKBHUBAJICHTA METaJIa, U3MEPECHHUSI SJICKTPOIHBIX MOTCHIIHAJIOB, (I'acremno, 15)
CKOPOCTH KOPPO3HH METAJIJIOB; aHATUTHYCCKHUE U JICKTPOHHBIE
BeChl; 1aboparopHbie pH-MeTphl, HEHTPU]YTH U KATIOPUMETP.



http://www.xumuk.ru/
http://www.hemi.nsu.ru/

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JIS IPOBEACHUS IPOMEKYTOYHOW aTTeCTalluu
00ydaromuxcs Mo JUCHUTIINHE MPUBEACH B Tadimie 13.
Tabmuna 13 — CocTtaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOHN aTTeCTaIluU

Bua npoMexyTO4HO# aTrTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
JuddepeHpoBaHHbINA 3a4ET Crincox BOIpOCOB;
TecTsr;
3anauu.

10.2. B kayecTBe KpUTEPHEB OICHKH YpPOBHA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B Teuenue cemecTpa MOKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga  MOJAYJIBHO-PEUTHMHIOBOM  CHCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI COPMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETCHITHH

XapakrepucTika chopMUPOBAHHBIX KOMITETCHITI
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO ¥ BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOH JIUTEPATYPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C MPAKTUYECKOM
JeSITEIILHOCTHIO HAIPABIICHHS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEIMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— oOyyJarouuics TBEp/I0 yCBOWII MPOTPAMMHBIA MaTepuai, TpaMOTHO U
M0 CYIIECTBY WM3JlaraeéT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW JIEATEIIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbI€ MOJIOKEHHUS;

— JIeJAaeT BBIBOJBI M 0000IIEHNUS;

— BIIQJICET CUCTEMOM CIICIIMaIN3UPOBAHHBIX OHITHH.

«XOPOLIIO»
«3a4TEHO»

— o0yJarouiicss yCBOWJI TOJIBKO OCHOBHOW MPOTpaMMHBIN MaTepual,
MO0 CYIIECTBY M3JIaraeT €ro, OMHpascChb Ha 3HAHUSA TOJHBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMMUOKN M HETOYHOCTH,

— UCIIBITHIBACT 3aTPYJHEHUS B MPAKTUUECKOM IMPUMEHEHUHM 3HAHUI
HaIlpaBJICHUS;

— cnabo apryMEHTHUPYET Hay4IHBIC MTOJOKEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIeMAIU3UPOBAHHBIX OHSITHIA.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyJaromuiicss HE YCBOWJ 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
MaTepuana,

— J0IIYyCKacT CYHICCTBCHHBIC OHH/I6KI/I n HETOYHOCTU npu
paccMOTpeHHH pobJIeM B KOHKPETHOM HarpaBlICHUH;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;

— HE MOXET apryMCHTHPOBATh HAYYHBIC ITOJIOKCHHUS;

— He GOpMYJIHPYET BBIBOJIOB H O00OIICHHUI.

«HEYJOBJIETBOPUTEIIHHO
«HE 3aUTCHO»

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.




Bompocsr (3amaun) nist sK3amMeHa mpeIcTaBlieHbl B Taoimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/

[lepeuenp BonpocoB (3a1au) AJsl PK3aMEHa

Kon
WHIUKATOpa

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bormpocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3agyera

Ne

/o

[Tepeuens BompocoB (3anau) A1 3K3aMeHa

Kon
WHJIMKaTopa

1

KBaHTOBO-MeXaHnUecKast MOICIIb CTPOCHUS aTOMa.

OIIK-1.3.1

2

Atom. [Mpuamun  Heonpenenennoctu [ 'eizenOepra.
VYpaBuenne Jle bpoiinsa. BoaHoBas dhyHKIms.

OIIK-1.3.1

YpaBHeHHE [IIpenunrepa. KBaHTOBBIE 4yycia.
OpnnosnekTpoHHoe mnpubmmwkenue (meton Xaptpu-Doka).
IIpuHuun  3anpera [Taymu. IIpaBuna XyHoa wu
KieukoBckoro.

OIIK-1.3.1

[Tepunonuueckas cucrema /.M. MenneneeBa u ee puzndeckuii
CMBICIL.

OIIK-1.3.1

[lepuoanuHOCTh M3MEHEHUS (U3NYECKUX CBOMCTB aTOMOB:
pazuyc aTOMOB M HOHOB, DHEPrus HOHU3ALUHU, CPOICTBO K
JJIEKTPOHY, JNEKTPOOTPHULIATEIBHOCTD, OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHAs criocoOHocTh. CBsa3b II.C. co cTpoeHneM
aToMa.

OIIK-3.V.1

KoBasieHTHast CBSI3b Kak €IMHCTBEHHBIH BHUJ XHMHYECKOM
CBA3M U ee XapakTepucTtuku. OCHOBHBIE CIOCOOBI €€
00pa3oBaHUs: OOMEHHBI MEXaHU3M, JOHOPHO-AaKIIENITOPHBIH,
JTATUBHBI.

OIIK-1.3.1

OcHoBHbIE TeOpUN 00pa30BaHUsl KOBAJIEGHTHOU CBSI3U — METOJ
BaleHTHBIX cBsA3el (BC) u MeToq MoseKynsapHBIX opOuTanen
B wuHrepnperaunn JIKAO MO. CxoactBa u paznuuus
METOJI0B, U3 OCHOBHBIE IPUHLIUIIBI.

OIIK-1.3.1

Teopus rubpunuzanuu u reomeTpus Moisiekyil. [lonsipHocTb
U NIOJIAPU3YEMOCTb KOBAJICHTHOM CBSA3U M MOJIEKYJI

OIIK-1.3.1

10

HepanenTHsie BUIbl CBA3U: HOHHAA, MCEKMOJICKYJIAPHBIC
B3aHMOﬂCﬁCTBHH, BOOOpPOJHAA CBA3b. BO,Z[OpOI[Ha}I CBA3b.

OIIK-1.3.1

11

Ctpoenue BemecTBa B KOHJICHCHPOBAHHOM COCTOSIHHH.
XKunkoe cocTosiHue U ero ocodeHHocTu. TBepaoe cocTosiHue
amoppHoe W KpucTamimdeckoe.  OCHOBHBIE  THIIBI
KPUCTAIMYECKUX PEIIETOK M HX CBS3b C (DU3HUECKUMU
CBOMCTBAMHM TBEPJIBIX BEIIECCTB.

OIIK-3.V.1

12

Xumuaeckas TepMOJAMHAMUKA. ITousarue 0
TepMO)II/IHaMI/I‘—IeCKI/IX (i)YHKHI/IHX COCTOSIHHA CHUCTEMBI, HX
(bu3MYECKUN CMBICT, OCHOBHBIE 3aKOHBI TEPMOJIWHAMUKH,
3akoH I'ecca U ciieacTBUS U3 HETO.

OIIK-1.V.1

13

Xumuyeckas: kuHeTnka. (OCHOBHBIE (PAKTOPBI, OT KOTOPBIX
3aBUCUT CKOpPOCTh XHMMHYECKOW peakuuu. Kunernueckoe
ypaBHeHue. KoHCTaHTa CKOpPOCTH peakuuu. XHUMHYECKOe
paBHoBecue. Koncranra pasHoBecus. [Ipunnun Jle-IllaTense.

OIIK-3.B.1

14

PactBopbl. CiocoObI BhIpasKeHUsI KOHIICHTPAIIUM PAcTBOPOB.
CBolCTBa paCTBOPOB

OIIK-1.3.1




15

I[I/ICHepCHBIe CHUCTCMBI. HOBerHOCTHLIe SABJICHUA

OIIK-1.3.1

16

PacTBOpBI 3J1EKTPOJINTOB. DNEKTPOIUTHYECKAS JUCCOLMALIUS

OIIK-1.3.1

17

Hucconmanus Bonpl. Jluccouuanuss KHCIOT M OCHOBAHUM.
Bopopoanslil nokaszarens

OIIK-1.3.1

18

[TpousBenenue pactBopuMoctu. VIOHHO-OOMEHHBIE pEaKIH.
['uaposns cosen.

OIIK-3.B.1

19

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC PCaKIuu

20

[TonsiTue 00 AMEKTPOIHOM MOTEHIHATE. DIEKTPOXUMUYECKHE
po1ecchl. DIEKTPOIIN3 PACIVIABOB U PACTBOPOB

OIIK-3.V.1

21

OO6mume cBoiicTBa MeTaiioB. Koppo3uss metaiuioB. MeTossl
3allUThl OT KOPPO3HUH.

OIIK-3.B.1

22

KoncTpykinonnsie Metaiuibl. AmtomMuHuid. XpoM. JKeneso.

OIIK-3.¥.1

23

[Tonumepsl.

24

XuMuueckas I/IIIGHTI/I(I)I/IKaI_II/ISI, aHaJIM3 BCIICCTBA

OIIK-3.B.1

Ilepedens 3a1a4 Ui DK3aMEHa

25

KoHnentpanuu, crnocoObl  BBIpRXCHUH  KOHIIEHTpPAIH.

3amava: BeMUCIUTH MPONEHTHYIO KOHIICHTPALMIO a30THOM

p = 1,052/,
KHUCJIOTHI €CJIM MU3BECTHO, YTO KOHIICHTpAIUs

MOHOB BOZIOpPOAA B pacTBope coctapisier 6.33-10-3 moub/a

OIIK-3.B.1

26

[TorsiTHE O KBaHTOBBIX 4HCIAX. Hammcarh 3JICKTPOHHBIC
dbopMyIbL: Ca2+ Sc, Fl-

OIIK-3.B.1

27

KoHuentpanuu, cnocoObl  BBIPRKEHHH  KOHIICHTpAIlUil.

MounsipHocts  pactBopa Al2(SO4); pasaa 0,1Mob/m, P

1,02 r/m51, paccyuTaTh OCTaJbHBIE THIIBI KOHIIEHTPAIIUN

OIIK-3.B.1

28

Han 1% pactBop H2SOs P= 1 r/ mn, Paccuntars Cm, CN

,Cm, T, 4~ (MOJ'ISIpHOCTI), MOJISITIBHOCTh, HOPMAaJIbHOCTb,
TUTP , MOJIIPHYIO JIOJIFO IOJTYYEHHOT'O PacTBOPa).

OIIK-3.B.1

29

KoHcranTa paBHOBecHsd XUMHYECKUX peakiui. Hanummre
MaTE€MaTU4eCKOe BBIPAKCHUE KOHCTAaHTBl PaBHOBECUSA
peakuuu: 2A(r) +B2(r) =2AB (T) u onpenenure B KaKylo
CTOPOHY CMECTHTCS paBHOBECHE IPU YBEIMYEHMH OOILIETo
JIaBJICHHSL.

OIIK-3.V.1

30

Ha BoccranoBnenne 7,09T okcuia IBYXBAJICHTHOTO METalia
TpeOyercs 2,24n BOJIOpOJIA (n.y.). Beruncnute
SKBUBAJICHTHBIE MAacChl OKCHAa W MeTauia. Yemy paBHa
aToMHasa macca Me?

OIIK-3.B.1

31

OnpenenuTh B KAaKOM HANpaBICHHH OYJeT MPOTEKaTh
peaxiusl Mpu CTAHIAPTHBIX YCIOBUSAX:
COCI2 « CO+ CI2

kJI>K/MOJIB

BemectBo AG
Cco -
137,2
COCl;
-210,4

OIIK-3.V.1

32

CKOpOCTh peakiiMi B TOMOIEHHBIX cucTemax. DakTophl,
BIIUSIONIME HAa CKOPOCTh PEAKIMU. 3aKOH JEHUCTBUSI Macc.
Koncranta ckopoctu. CBsI3b KOHCTAHTBI ~ XUMHUYECKOIO
paBHOBECHsI C KOHCTAHTaMHU CKOPOCTEH MpsiMO U oOpaTHON
pEeaKIui.

OIIK-3.V.1




33

Boruncnure HopmanmeHOocTh — pactBopa  HCl, ecnmu  ms
HerTpamm3anuu 20 mur pactBopa HCl umspacxomoBano 10mr
0,2 N pactBopa KOH

OIIK-3.B.1

34

[Ipu  kakoii  TemmepaType CTAaHOBUTCS  BO3MOXHBIM
CaMONpOU3BOJIbHOE  mpoTekanue peakiuu : 2HgO (k)
2Hg(x)+ O2 (r) 3aBucumocteto AH u AS  mnpeHeOpeusb.
Beruucaute AG peakuui .
BEIIIECTBO AH xJIx/Momb AS Jx/monpeK
HgO(x) -90,8 70,3
Hg (k) 0 76,1
1. 02(r)
0 205,4

OIIK-3.V.1
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Bonoponnsiit nokazarens. Beruncaurs pH 0,01N pactBop
H 2S04, a=1

OIIK-3.B.1
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Xumnueckoe pasHoBecue . Ilpunnun — Jle- Illarense
Onpenenutb B KAKOM  HAalpaBJICHUU IPOU30UIET
CMeIlleHHE paBHOBECHS XUMHUYECKON peakuuu:
2NH3 <> No(r) + 3H2(r ) AH=+92,4

IpHY: a) MOBBIIICHUN TeMIepaTypbl  0) MOHWKEHUU JIaBJICHHUS
B) YBEJIMYEHUHU KOHIEHTpauuu Np

OIIK-3.V.1
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CTCXI/IOMeTpI/ItIeCKPle 3aKOHBbI XHWMHHU, 3aKOH J3KBHBAJICHTOB,
MOJISIPHBIC Macchl  9KBHBAJICHTOB BEIIECTB: OKCHUJIOB,
KHCIIOT,COJied W ocHoBaHW#. 3amava: 2,705 r xmopuua
TPEXBAJICHTHOTO  MeTajlla  B3aWMOJICHCTBYET c 2r
ruapokcuaa  HaTpusa. OnpenenuTh SKBUBAJIEHTHYIO Maccy
MeTalla.

OIIK-3.B.1
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Berancnuts 3.7.C. KOHIIEHTPAIMOHHOTO JIEeMEHTa
: (-)Ag/0.00IMAg ™ //0.1Ag" / Ag(+) _

Kakue IMPOLECCCHI ITPOTCKAIOT HAa KATOJAC U aHO,Z[C?

OIIK-3.B.1
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Peakmust mporekaer mo ypaBHeHmo Nz + O2 = 2NO.
KoHneHTpanuu CX0AHBIX BEIIECTB A0 Havala Peakiiuu ObLIn
[N2]= 0,049 wmonw/n, [O2]= 0,01 wmonw/n. Beruucmute
KOHIIEHTPAIMIO ATHX BemiecTs, kornaa [NOJ= 0,005 monb/m.

OIIK-1.V.1
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Ha neiirpammzamuio 0,943 r dpochopucroit kuciorst H3PO3
M3pacxol0BaH 1,291 r KOH. Bpuucinure KOIMYECTBO
BEII[ECTBA SKBUBAJICHTA, MOJISIPHYIO MacCy 5JKBHBAJICHTA H
OCHOBHOCTHh KHCIJIOTBI. Ha oOcHOBaHMM pacueTa HaNUIIUTE
YpaBHEHUE PEAKIIUH.

OIIK-3.B.1
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Oueprus ['nu60ca (cBoOoaHast 3HEprus) U e€ U3IMEHEHHe Ipu
XUMHUYECKHX  peakuusx.  HampaBieHne — XUMHUYECKHUX

AG o5
HpOHCCCOB. HOHB3yHCB 3HAUYCHUAMU pearI/IpyIOIJ_[I/IX

BE AG 398
1IECTB, BbBIYUCIIUTEC
SO, (2)+ 2H,S(2)=35(x)+ 2H,0(axc) onpeemTe,

MOZKECT JIX OHA OCYHICCTBUTHCA IPHU CTAaHAAPTHBIX YCIIOBHUAX.

peakiuu

0
BemecTtBo AG 298 kJI /MOJb
SOx(r) - 3004
HaS(r) -33,01
S(k) 0

H,0(r) -228,1

OIIK-3.B.1




42 | XapakTepuctuka HOHHOHM cBsi3u CreneHb HMoHHOCTH cBsi3u. | OIIK-1.V.1
D¢ GeKTUBHBI 3apsil U CTENEHb OKUCIECHHS AaTOMOB.
OCHOBHBIE TUIIBI KPUCTAJUIMYECKUX CTPYKTYp. DIIEMEHTapHas
siyelika. KoopIMHAaIIMOHHbIE YHCIIa aTOMOB.

43 | MoryT 11 IpOMCXOJUTHh OKUCIUTENbHO-BoccTaHOBUTENbHBIE | OITK-1.V.1
peakuu Mexay BemectBamu: a) NHz u KMnOg; 6) HNO2 u
HI; B) HCI u H2Se? Ilouemy? Ha ocHOBaHUM 3JIEKTPOHHBIX
yYpaBHEHMH paccTaBbTe KOI(PPHUUHUEHTH B  ypaBHEHHH
peakiuu, uaymeid no cxeme: KMnOs + KNO2 + H2SO4 —
MnSO4 + KNO3 + K>,SO4 + H-0.

44 | Kakoil croco® oOpazoBaHusi KOBaJeHTHOH cBsi3u siistercs | OIIK-1.V.1
JOHOPHO-aKIenTopHbIM? Kakne XumMudeckue CBs3M B MOHAX

BF, ? VYkaxute goHOp | akmnenTop. Kak O0OBICHUTH

TETPadIPUIECKOE CTPOCHUE HOHA?

[lepeuenr TeM JIsi KypCOBOTO TPOCKTHPOBAHUS/BBITIONIHEHUS KYPCOBOW pPabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — IlepedeHp TeM It KYPCOBOTO TPOSKTUPOBAHMS/BBIITOJIHEHHUSI KYPCOBOU paOOTHI

No 1/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IMPOEKTUPOBAHUS/BBIIOJIHEHHS
3 KYpCOBOi1 pabOThI

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocel st mpoBeleHUsT TPOMEXYTOUHOM aTTecTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmunua 18 — IIpumepHBIi IepedeHb BOIIPOCOB JUIsI TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHIMKaTopa

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOy4YaroIIMXCs 3a04HON (OPMBI
oOydeHus1, IpecTaBieHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeHno

10.4. Meroguueckue  Marepuaibl,  ONPEACHAIONIME  MPOHEAYphl  OICHWBAaHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOpPMUPOBAHMS KOMIIETEHLMH, COAepKarcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIL, peraMeHTHpYOmUX MOPSIAOK U MPOLEAypYy
IPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00y4aromuXcs
I'VAIL

11. Metoauueckue ykazaHus JUIsi 00y4aroLIuXcsl 10 OCBOCHUIO JUCIUTUINHBI

11.1. Meroanueckue yka3zaHus A1 OOy4YarOUIMXCSl 10 OCBOEHUIO JIEKIMOHHOTO

MaTepuaia
OCHOBHOE Ha3HAYEHME JICKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALHMIO MO TEME, & B OCBOCHUU
dyHIaMEHTAIBHBIX MpOOJIeM IUCHHIUIMHBI, METOJOB HAy4YHOTO I[IO3HAHUWS, HOBEHIINX
JOCTH)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JEeKIUs BBINOJIHAET METOAO0JIOIHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKUMH. JIeKIusl pacKpbIBaeT MOHATUHHBINA amnmapar




KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,

MOKAa3bIBACT B3aUMOCBS3b C JPYTUMU AUCIUIUTMHAMM.

[InaHupyemble pe3yibTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJlyYE€HUE COBPEMEHHBIX, IIEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONpEACIISIeTCA 1eJIEBOM YCTaHOBKOM K K0 KOHKPETHOU TeME;

— TIOJIyY€HHE OIbITa TBOPUYECKOI pabOThl COBMECTHO C MPEIO/IaBaTeseM;

— pa3BuTHE MpodeccHOHANBbHO-/IEIOBbIX KAa4yecTB, JIIOOBU K MPEAMETY U CaMOCTOSTEIbHOIO
TBOPYECKOTO MBIIIJICHUSI.

— TOSIBJICHUE HEOOXOJMMOT0 HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON PabOThI;

— TMOJy4Y€HUE 3HAHUW O COBPEMEHHOM YpPOBHE Pa3BUTHSl HAYKH W TEXHHUKH U O MPOTHO3E HX
pa3BUTHA Ha OJMKaMIIue ro/bl;

— HAy4YUThCS METOAMYECKH o0OpabarbiBaTh MaTepuan (BbLAEISATh TJaBHBIE MBICIH U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TOBTOPSATH HMX B Pa3IUYHBIX
dbopMyIupoBKax);

— TOJyYeHHUE TOYHOIO MOHMMAHHUS BCEX HEOOXOAUMBIX TEPMHUHOB U MTOHSTUH.

JleKIMOHHBI ~ MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
WCIIOJIb30BAHUEM pPAa3/laTOYHOr0 Marepuaja MpU TPOBEACHUU KOPOTKHX JUCKyCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTAETbHBIX TEMATHK I10 IUCIUIUIMHE.

CrpykTypa npeocTaBiaeHus JICKIIMOHHOTO MaTepHraia:

Berynnienne — dyacTe JieKnMM, IIeNb KOTOPOM - 3aWHTEpEecOBaTh M HACTPOUTH
ayIUTOPHUIO HA BOCHPUATHE y4eOHOro mMarepuana. B ero cocraB BXoasaT: (QopMynHpoBKa TEMbI
JICKIIMU, XapaKTepUCTHKa €€ — Mpo(ecCHOHATLHON 3HAYUMOCTH, HOBU3HBI W CTCIICHH
W3YYCHHOCTH, LIeNM JICKIUHU; W3JI0KEHHE IUIaHA JIEKIUH, BKIIOYAIONIET0 HAMMEHOBAaHUSA —
OCHOBHBIX  BOIIPOCOB, TMOJJICKAIIAX PACCMOTPEHHUIO HA  JICKIIUH; XapaKTEPUCTHKA
PEKOMEHIyeMOW JHUTepaTyphl, HEOOXOAMMOW i OpraHU3allMd CaMOCTOATEIbHOW pabOTHI
CTYJIEHTOB; PETPOCHEKIMA-HAIOMUHAHUE O BOINpPOCAaX, PACCMOTPEHHBIX HAa— MPOIUION JIEKIIHH,
CBSI3b MX C HOBBIM MaTepuajoM, YyKa3aHHE€ Ha €ro pojb, MECTO M 3HAUY€HHE B JIAHHOU
JTUCITUIIIMHE, a TAK)KE B CUCTEME JAPYTUX HAYK.

OcHOBHas 4acTh - M3JI0KEHUE COJICP>KaHUS JIEKIIMU B CTPOTOM COOTBETCTBUU C
NPEJIOKEHHBIM TUJIaHOM. BKITIOYaeT pacKpbIBaOIIUNA TeMy JEKIUHW KOHIENTYyalbHBIA U
(dakTHYeCKui Marepual, €ro aHajiu3 M OICHKY, pa3u4YHbIe CHOCOOBI apryMEHTallMu |
JI0OKa3aTelIbCTBA BBIIBUTAEMbBIX TEOPETUUECKUX TOJIOKEHUI.

3akiroueHue - TOJBEIEHHE OOIIero Hurora JeKIUW, o000IIeHne Marepuana,
dbopMyIHpOBKa BBIBOJOB 10 TEME JIEKIIUU; OTBETHI Ha BOIPOCHI CTYICHTOB.

Jlnst  Hajsiexkalero OCBOEHHUSI — Kypca XUMHUU — HCIIOJB3YIOTCS CIElUaIbHbIE
HaTJISITHBIE CPE/ICTBA, C TOMOIIBID KOTOPBIX MOXKHO IEpEeNaBaTh CTYACHTaM HHQPOPMAIUIO O
BEIIIECTBAX, O0OBEKTAX M CYIIECTBE (PU3WUYECKUX M XUMHUUYECKHX TpeBpaiieHuid. JlemoHcTparus
OTIBITOB, MOJENHM KPHUCTAJUIMYECKUX PEMETOK, TaOMUIBI M IUIaKaThl C JHEPTeTUYECKUMU
JrarpaMMamMu oOpa30BaHMs MOJIEKYJI, peaKI|il C KaTaTnu3aTopaMu 1 0e3 HUX U T.JI.

OcymiecTBIeHHE KOHTPOJISI 3a BEACHUEM CTYJIEHTAaMH KOHCIIEKTa— JICKIIHA;
OKa3aHWE CTyJCHTaM IOMOIIM B BEACHHUM 3allUCH JIEKIUU — (aKIEHTHUPOBAHUE HW3IIOKEHUS
MaTepuana JEKIMH, BBIACICHHE TOJIOCOM, HHTOHAIMEH, TEMIIOM pedYd HauOoJiee BaKHOU
uH(pOpMaIIUH, UCTIOIH30BAHKE T1ay3 IS 3aMMCH TaOJHII, CXEM).

11.2. Meromuveckne yKazaHUsl Ui OOYYarOIIUXCS IO BBHITOJHEHUIO Ja0OpaTOPHBIX
pador.

B xone BblmosiHEeHUs J1abopaTOpPHBIX paboT oOOyyarouuiicss OJKeH YriyOuth u
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAIUOHHON XapaKTEpPUCTUKON 0O0y4aromerocs.
BrimonHnenue mabopaTopHbIX paboOT COCTOUT U3 AKCINEPUMEHTATbHO-TIPAKTHYECKOH, pacdeTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJIbHBIX MEPOIIPUSITUH.




Brimonaenne nmabopaTopHbIX paboT 0OyYaronuMcs SIBISETCS HEOTHEMJIEMOM YacThiO
HU3YyUYCHUA JUCHUILJIMHEBIL, OHpGI[GJISICMOfI y‘-IGGHBIM IJIaHOM, W OTHOCHUTCA K CpCACTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIISTYIOIINX OCHOBHBIX 33]1a4 00y4YaroIIerocs:

— TNpUOOpETeHHE HABBIKOB WCCIICJOBAHMS IPOIECCOB, SIBICHUH M OOBEKTOB, U3yYacMbIX B
paMKax JJaHHOW JUCIUTLTUHBI;

— 3aKpeIUICHUE, Pa3BUTHE U JICTAIN3AIUS TCOPETUICCKUX 3HAHUH, TOJTYYCHHBIX Ha JICKIIHSIX;

— TOJIy4eHUE HOBOW MH(OPMAIIUH 110 H3y4aeMOH JUCIUTUINHE;

— TNpUOOpPETEHHE HABBIKOB CaMOCTOSATEIBHON pabOThl ¢ 1a00paTOPHBIM OOOPYJOBaHUEM U

npuOopamu.
3ajianue ¥ TpeboBaHus K IPOBEICHUIO J1a00paTOPHBIX paboT
TabmmuaNe20
Neni/m | Ha3zBanue paGoThl Lens paboThI
Kon
UHAMKATOpa
OKBHUBAJICHT. 3akon | Paccuurtare monsipayto maccy | OIIK-1.3.1
SKBUBAJICHTOB SKBHUBAJIEHTA HCCIEAYEMOTO
Pabota
| MeTaljia U ONpPEeeIUTh
Ne
OTIBITHBIM MyTeM. BbranuciauThb
MOTPEIIHOCTD OMBITA.
Tennosoi a¢dexrt | Paccunrats Temnosoit agpdexr | OIIK-1.V.1
5 (PHTaNMBNUS) XUMHYECKOW | (M3MEHEHHE SHTAJIBITNN) B
Pabora o
0 peakuuu. X0JIe XUMUYECKOH peaKiuu u
02
Ne OINIPENEINTh BETUIHNHY
ONBITHBIM ITyTeM. Brrunciante
MOTPEIIHOCTD OIBITA.
XuMmuueckue — peakuuu, | Paccumuratp 91C | OIIK-3.V.1
5 BBI3BIBAIOIIIUE TraJIbBAHNYCCKHUX DJJIEMCHTOB U
Pabota .
SMEKTpHYECKHiT ToK, | OTIPE/IETUTE  OTH  BETHYHHEI
Ne3 ONBITHBIM IIyT€M. Bbr4uciuTh
AJIEKTPOJIHBIE TTOTEHIINAIIBI
MOTPEIIHOCTH OMBITA.
u ANEKTPOABHIKYILNE
CHJIBIL:
Koppo3uss meramioB u | [IpoBecT onbIThI O OIIK-3.B.1
CILJIABOB CPAaBHEHUIO JIEHCTBUS
Pa6ora
KaTOJAHOTO U aHOJAHOTO
Ne4 .
nokpeitTuil. [IpoBectn
KaueCTBEHHbIE PEAKIUH U
HaIlucaTh YpaBHEHUSI pEaAKIIHil.

Crtpykrypa u popMa oTdera o J1abopaTopHO padboTe
1. Iens paGoThIL.
2. JlaboparopHoe 000pyaOBaHHE.
3. Omnwucanue 3KCIIepUMEHTA.




4. OO6paboTka pe3yabTaTOB.

TpeboBanus kK 0oopMIIEHHIO OTYETa O TabOpaTOPHOH paboTe

1. Ortuér nomxeH copepkKarh 3ar0JHEHHbIE TAOIHIIBI C SKCIIEPUMEHTATbHBIMU

JTAaHHBIMHU.

2. BpinonHeHbl HEOOXOAUMBIE PACUETHI.

3. Tloctpoensl rpaduueckre 3aBUCUMOCTH OT 33JaHHBIX MTapaMeTPOB.

4. CpnenaHbl BBIBOJBI.

5. BbINOJIHEHBI KOHTPOJIBHBIEC 33/1aHUS HA TEMY JIAOOPaTOPHON PabOTHI.

JlutepaTypa Mo BBINOJIHEHUIO JTAOOPATOPHBIX padoT !

1. Xumudeckue peakiiuy, BeI3BIBAIONINE dJICKTPHUSCKUNA TOK, JIEKTPOIHBIC TTOTCHIIUAIIBI
1 DJICKTPOJIBIDKYIIHE CHIIBI: MeTo1.yKa3./cocT:FO.C.Hukomae, T.E.Kpsiioga.
CII6.:CIIoI'YAIL2015-19c¢.

2. TernoBoit 3 dexT (FHTANBIHNA) XUMHUUECKOW PEaKIMK. METO/.yKa3./COCT:
10.C.Huxkonaes, T.E.Kpsutora. CI16.:CII6I'YAIL2015-18c.

3. MeTtoauyeckue yka3aHust sl BBIITOJIHEHUS JJa00paTOPHO paboThl «KOPPO3HUS
METAJIJIOB U CIUTaBoB»:MeTo . yka3./coct:F0.C. Hukomnaes, T.E. Kpsutosa. CI16.:CITI6I'Y AIL,2016-
18c.

4. DKBUBAJICHT. 3aKOH SKBUBAJIECHTOB.  MeToIMUeCKHE YKa3aHUs 110 BHITIOJIHEHUIO
naboparopHoit pabotsl. /coct: T.E.Kpsuiosa, 1.B. Orypuosa. CI16.:I'VYAIL2016-15c.

11.4. Meroauueckre yKa3aHus Ui O0YYArOIIUXCS 110 TIPOXO0XKICHUI0 CAMOCTOSATEIIBHONH PabOTHI

B xo/1e BHIMOTHEHHSI CAMOCTOSATEIBHON PabOTHI, 00YYAIOIIMIACS BBITIOIHSIET padOTy IO 3aJaHHIIO

Y TIPH METOJIMYECKOM PYKOBOJICTBE MPENOAaBaTeNsl, HO 0€3 €ro HeMOCPEJACTBEHHOTO YUaCTHs.

Jnst oOydaromuxcs 1mo 3a09Hoi popMe 00yUdeHus, CaMOCTOATENbHAs pad0Ta MOXKET BKIIIOYATh B

ce0st KOHTPOJIBbHYIO padoTy.

B mipotiecce BBIMONMHEHUS CAMOCTOSTENLHOM paboThI, y 00ydaromierocsi popMupyercs

1enecoo0pasHoe MIaHUPOBaHKUe pabovyero BpeMeHU, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS

Y HaBBIKM B YCBOCHHH U CUCTEMAaTHU3AIMH MPUOOPETaeMbIX 3HaHUN, 00ECTIEUNBAET BHICOKHIA

YPOBEHB yCIIEeBAEMOCTH B MEPHO]I 00yUEHHsI, TOMOTAeT NOMYyYUTh HABBIKH MOBBIIICHUS

po(hecCHOHATBHOTO YPOBHSL.

MeTtoanvyeckuMu MaTepuaiaMu, HapaBJISFOIIMMHU CAaMOCTOSATEIBLHYIO padoTy

00yJaroUXCASBISIOTCS:

— y4eOHO-METOMYECKHI MaTepHall Mo AUCIUILIMHE,

— METOAMYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0OT (117151 00yJArOIINXCS 110
3a04HOM (hopMe 00ydeHus).

11.5 Meroaunueckue ykazaHus Uit 00yJarOIIUXCs IO IPOXO0KACHUIO TEKYIIIETO KOHTPOJIS

yCIEeBaeMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MTPEAYCMATPUBAET KOHTPOJIb Ka4eCTBA 3HAHUI

00y4aromuxcsi, OCYIIECTBISIEMOT0 B TEUEHUE CEMECTpPA C LIEIbI0 OLIEHUBAHUS X0J1a OCBOCHUS

JUCITATIITAHBI.

[IpoBepka TekyIeil ycreBaeMOCTH OCYIIECTBIISIETCS ITyTEM IMPOBEPKU OTUETOB IO

1ab0opaTOpHBIM paboTaM, pelieHrs] KOHTPOJIBHBIX 3aa4 M0 TEME M OTBETOB MPH 3aIUTE

n1abopaTopHOil paboTHI.

11.6. Meroauueckue yka3zaHus AJis 00yJaromuXcs 1Mo MPOXO0KACHUIO TPOMEKYTOUHOM

aTTecTaluu.

[TpomexxyTouHas aTTecTalus 00yJaroIuXcs NpeaycMaTpUBaeT OLICHUBAHHUE TPOMEXYTOUHBIX U

OKOHYATEJIbHBIX PE3yJIbTaTOB 00y4deHHs 10 AucuuIuinHe. OHa BKIIIOYaeT B ceOsl:



— 9K3aMeH — (hopMa OLICHKH 3HAHUH, T0JIy4eHHBIX 00yUYaroIUMCs B IPOLIECCE N3YyUEHUs BCer
JUCLMIUIMHBI WK €€ YaCTH, HABBIKOB CAMOCTOSITEIbHON pabOThl, CIOCOOHOCTH PUMEHSITh
UX JUIsl pELICHHs MPAKTUYECKUX 3aJa4. JDK3aMeH, KaK IIPaBUJIO, IPOBOJUTCS B IIEPHO
9K3aMECHALIMOHHOM CECCUU U 3aBEPIIACTCS aTTECTALMOHHON OLEHKON «OTIUYHOY», «XOPOILIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEILHON.

CucreMa OLIEHOK IIPU ITPOBEJEHUH POMEKYTOUYHON aTTECTALUN OCYIIECTBIISAETCS B

cooTBeTCTBUU ¢ TpeboBaHusaMU [TonoxeHnit «O TeKyleM KOHTPOJIE YCIEBAEMOCTH U

IPOMEXYTOUHOM aTTecTanuu cTyaeHToB ['Y All, oOy4aromuxcs mo mporpaMMam BBICILIETO

oOpa3zoBaHus» U «O MOAYJIBHO-PEUTHHIOBOM CUCTEME OLICHKH KauecTBa yueOHOH paboThl

ctyaeHToB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapbl

Iommuce
3aB.

kadempoit






