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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 35.03.06 ArpounkeHepus
Hampasnennocts (mpoduiis) DKCIuTyaTalys 1 peMOHT MallluH U 000PYIOBaHUs

Kranuduxarms Bbakanasp

dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108 Bupas! koHTpONIS:
B TOM YHCIIE: SK3aMeH
ayAUTOPHBIE 3aHATH 14
caMocCTOsITeIbHAs paboTa 85
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 6 6 6 6
JlabopaTtopHbie 8 8 8 8

B Tom uuncne uHT. 4 4 4 4
Uroro ayn. 14 |14 (14 |14
KonrakTHas padora |14 |14 |14 [14
Cam. paboTa 85 [85 |85 |85
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 108 | 108 | 108 | 108




[Iporpammy cocTaBui(u):
KaHO. c.-X. HayK, 0oy., M.B. IIpoxkonvesa,kano. buon. Hayk, doy., H.B. Cepeoa

[pu pazpaboTke padodeii mporpaMMbl TUCHUIDTHHEL (MOIYIs) "XUMUS" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 35.03.06 Arponmxkenepus (npuka3z MunoOprayku Poccrn ot 23.08.2017 1. Ne 813).

2. Yueobnslii ian: Hanpaenenue noarotosku 35.03.06 ArponHxeHepus
HanpasnenHocts (mpodmis) DKCIUTyaTalldss ¥ PEMOHT MAlIMH W 000pyldoBaHuUs, 0m00peHHbId YueHsiM coBerom OI'BOY BO
Uysamckuit 'AY ot 14.06.2023 r., mpoToxon Ne 17.

PabGouast mporpamma JIUCHMIUIAHBI (MOIYJSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeImyckatomeit kadenpoit Mpanmmkos HO.B.
[pencenarens Meroamyeckoit komuccnu axynprera [aBprmos B.H.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | opMupoBaHUE HABHIKOB HCIOIH30BAHUS XUMUYECKUX 3HAHUN W YMEHUH JUIS YCTISITHOTO U3yIeHUS TTOCIETYIOMINX
00LIeHaYYHBIX U CTICIHATIbHBIX JUCUUIUIMH, a B JAIbHEHIIEM — JUIsl YCIISITHOW TBOPUECKOH NIESITENbHOCTH CIIEMaIICTa.

1.2

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OOII

Huxn (pazngen) OITOIT: b1.0

2.1 | TpeGoBaHusi K NpeIBApPUTEIbHOI IIOATOTOBKE 00y4YaK0IIerocs:

2.2 | JucuMmIMHbI ¥ IPAKTUKH, 1JI51 KOTOPbIX OCBOECHHE JaAHHON ANMCUMIJIMHBI (MOAYJIfA) HEOOXOAUMO KaK
npeauecTByoIee:

2.2.1 | leranu MalyH, OCHOBBI KOHCTPYHPOBAHUS U II0JbEMHO-TPAHCIIOPTHBIE MAIIMHBI

2.2.2 | MarepuanioBeieHHue B TEXHOJIOTUSI KOHCTPYKIITMOHHBIX MaTepHAIOB

2.2.3 | Merpoiorus, CTaHAAPTU3AINA U CEPTUDHUKAIHS

2.2.4 | Ilcuxonorus

2.2.5 | ©unocodus

2.2.6 | DxoHOMMUECKas TEOPUS

2.2.7 | Tunpasnuka

2.2.8 | KommbroTepHO€E MPOEKTUPOBaHKE

2.2.9 | OcHOBBI B3aIMO3aMEHSIEMOCTH U TEXHHUECKUE U3MEPEHHUS

2.2.10 | ConpoTuBIEHHE MATEPUATIOB

2.2.11 | Teopust MallliH U MEXaHU3MOB

2.2.12 | Tunax TEXHUYECKUX CPEICTB 0OCITYyKMBAaHUS U PEMOHTA MAILIMH U 000PYA0BaHUS

2.2.13 | ABTOMaTHKa

2.2.14 | /IBurateny BHYTPEHHETO CTOPaHHs

2.2.15 | UmxeHepHast 9KONOTHS

2.2.16 | OcHOBBI TEOpPHH MOOHMIBHBIX SHEPTOCPENICTB

2.2.17 | Oxpana tpyna Ha npeanpustusax AITK

2.2.18 | Termmorexuuka

2.2.19 | DnekTpoTeXHHUKa U 3JIEKTPOHUKA

2.2.20 | IIpousBoacTBEHHAS IPaKTHKa, HAYIHO-HCCIIEIOBATENbCKas paboTa

2.2.21 | DNeKTPONIPUBO/ U IEKTPOOOOPYIOBAHHUE

3. KOMIIETEHI[HM OBYYAIOLIETOCSI, ©OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCIUATLIAHBI
(MOJLYJIST)

VK-1. CiocoGeH ocyIecTBIsATh MOUCK, KPUTHYECKUH aHaIM3 U CUHTE3 HH(POpMAIUY, TPUMEHSITh CUCTEMHBIN MOIXO0. AT
pellIeHUs TIOCTaBICHHBIX 3a1a4

VK-1.1 Ananusupyer 3a1a4y, BBIICISIA ee 0a30BbIe COCTABILIONINE, OCYIIECTBILICT NCKOMITO3HIINIO 331241

VK-1.2 HaxoauT ¥ KpUTHYECKU aHATU3UPYeT HH(OopMAaIiio, He0OX0AUMYIO AJIsl pelleH)s TIOCTaBISCHHOM 3a1aun

VYK-1.3 PaccMaTpuBaeT BO3MOXKHbIE BapUAHTHI peIIeHHs 3aJjauu, OLICHUBAs UX JOCTOMHCTBA M HEIOCTATKH

YK-1.4 I'paMOTHO, TOTUYHO, apTYMEHTHPOBAHHO (hOpMHpPYET COOCTBEHHBIE CYXKACHUS U olleHKH. OTnndaer (akTel OT MHEHHH,
UHTEPIIPETalnii, OLIEHOK U T.JI. B PACCY)KACHUSX APYIUX YUACTHUKOB AESATEILHOCTH

YK-1.5 Or{pez[en;[eT " OLICHHUBACT IMOCJICACTBHUA BO3SMOXHBIX pemeHm“I 3ajaun

OIIK-1. CriocobeH pemaTh TUIOBBIE 3a7a4i MPO(}HEeCCHOHAIbHOMN NESTENbHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM HH(POPMaNMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI;

OIIK-1.1 I/ICHOHLSyCT OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHBIX JUCHUIIIIUH JJIs PEHICHUS CTaHAAPTHBIX 3ada4d B COOTBETCTBHUHU C
HaIpaBJICHHOCTBIO HpO(I)eCCPIOHaJ'IBHOfI JACATCIBbHOCTHU

OIIK-5. Crioco0OeH ygacTBOBATh B IPOBEICHUH YKCIICPHMEHTAIBHBIX HCCICAOBAHUI B IPO(ECCHOHATIBHON ACSTENEHOCTH;

OIIK-5.1 YgacTByeT B 5KCIIEPUMEHTAIBHBIX HCCICJOBAHUAX IO UCIBITAHUIO CENbCKOXO3SIHCTBEHHON TEXHUKU

B pe3yabTaTe 0cBOEHHS THCHHILTHHBI 00yYAIONINTiCS TOKEH

3.1 (3HaTh:

3.1.1 | - TeopeTHUECKHE OCHOBBI XUMHUH, IEPHOIMUYECKUI 3aKOH U €r0 MCIOIb30BAHKUE B MPEICKA3aHMU CBONCTB IIEMEHTOB U
COEMHEHHM, BUIBI XHMUYECKOM CBSI3U B PA3IIUYHBIX TUITAX COEMUHEHHIT; METO/IbI OTIMCAHUS XUMUYECKHX PAaBHOBECHI B
PacTBOpPAX SJICKTPOJIUTOB, MECTOAbI OTMCAHNA KUHECTUKH XUMUYCCKUX pCaKHHﬁ, MMPOHECChI JICKTPOJIN3a, KOPpO3UH U
MeTOBI OOPBOBI C KOPPO3UEH.




3.2 | YmeTh:

3.2.1 | - ocymecTBIAT MOCTAHOBKY M PEIICHUE 3a1a4 C UCIIOJIb30BaHIE 3HAHUH 110 XMMHUH B 00J1acTH IpodeccHoHaTbHOIM

JACATCIIBHOCTH.

3.3 | IMeTh HABBIKH M (WJIH) ONBIT 1€SITEJIHLHOCTH:

3.3.1 | - BEIIOJTHEHHS 3JIEMEHTaPHBIX Ta00PATOPHBIX (PH3UKO-XUMHIECKUX HCCISIOBAaHIH B 00:1aCTH MPO(hECcCHOHATBHON

JACATCIIBHOCTH.

4. CTPYKTYPA U COAEPJKAHHUE JNCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanne
3aHATHA/ Kype 111701 pakr. | moar.
Paznen 1. Beenenue. CTpoeHne BelecTBa
IIpeamer u 3HaYEHUE XUMUM B Pa3BUTUU 1 1 OIIK-1.1 J1.1 0 0 YuebHas
TeXHUKH. OCHOBHBIE ITOHATUS U OIIK-5.1 JI1.2J12.1 JUCKYCCHS
KOJIMYECTBEHHBIC 3aKOHBI XUMUH /JIex/ YK-1.1 VK- JI2.2J13.1
1.2 VK-1.3 2132
YK-1.4 VK-
1.5
[IpenmMer 1 3HaUEHUE XUMUU B Pa3BUTHH 1 7 OIIK-1.1 JIT.1 0 0 TectupoBanue
TexHUKA. OCHOBHBIE MTOHATHS U OIIK-5.1 JI1.2J12.1
KOJIIYECTBEHHbIE 3aKOHBI XuMuH /Cp/ VYK-1.1 VK- JI2.2713.1
1.2 VK-1.3 21022
VYK-1.4 VK-
1.5
Crpoenne atroma /JIek/ 1 1 OIIK-1.1 JI1.1 0 0 Yuebnas
OIIK-5.1 JI1.2J12.1 JUCKYCCHS
YK-1.1 VK- JI2.2J13.1
1.2 VK-1.3 2132
YK-1.4 VK-
1.5
Crpoenue atoma /Cp/ 1 4 OIlK-1.1 JI1.1 0 0 TectupoBanue
OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 21022
VYK-1.4 VK-
1.5
Ilepuonnueckuii 3akon JI.11. Menneneesa. 1 8 OIIK-1.1 J1.1 0 0 TecrtupoBanue
Xumuyeckas cBssb /Cp/ OIIK-5.1 JI1.2J12.1
YK-1.1 VK- JI2.2J13.1
1.2 VK-1.3 2132
YK-1.4 VK-
1.5
Pazgen 2. O0uime 3aK0HOMEPHOCTH
XHMHYECKHX MPOIecCoB
OHepreTrKa XUMHIECKHX TIporieccoB /JIex/ 1 2 OIIK-1.1 JI1.1 0 0 Yuebnas
OIIK-5.1 JI1.2J12.1 JUCKYCCUs
YK-1.1 VK- JI2.2J13.1
1.2 VK-1.3 3132
VK-1.4 VK-
1.5
DHepreTrKa XMMHYECKUX mpotieccoB /J1a6/ 1 2 OIIK-1.1 JIT.1 0 0 Ompoc.
OIIK-5.1 JI1.2712.1 Pabora B
VK-1.1 VK- JI2.2J13.1 MaJTBIX
1.2 YK-1.3 2122 rpymnnax.
VYK-1.4 VK- OdopmieHne
1.5 OTueTa 3alluTa
nmabopaTopHOit
paboTsI
DHepreTrka XUMUUECKHX mporieccos /Cp/ 1 5 OIIK-1.1 JIT.1 0 0 TectupoBanue
OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 21022
VYK-1.4 VK-

1.5




Xumnueckas knHeTHKa. CKOpOCTh OIIK-1.1 J1.1 YuebHas
XUMUYECKHX peakiuii. Karamms. OIIK-5.1 JI1.2J12.1 JTUCKYCCHS
Xummdeckoe paBHOBecHe /JIex/ VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 2132
VK-1.4 VK-
1.5
Xumunueckast kuHeTHka. CKOpocTh OIIK-1.1 JI1.1 Omnpoc.
XUMUYECKUX peaxuuii. Karanus. OIIK-5.1 JI1.2712.1 Pabota B
Xumudeckoe paBHoBecue /J1ab/ YK-1.1 VK- JI2.2J13.1 MaJbIX
1.2 VK-1.3 21032 rpymnmnax.
VYK-1.4 VK- Odopmitenne
1.5 oTyeTa
U3aluTa
nmabopaTopHOit
paboThI
Xummueckas knHeTHKa. CKOpPOCTh OIIK-1.1 J1.1 TecrupoBanue
XUMUYECKHX peakunii. Katanus. OIIK-5.1 JI1.2J12.1
Xumudeckoe paBHoBecue /Cp/ VYK-1.1 VK- JI2.2713.1
1.2 VK-1.3 2132
YK-1.4 VK-
1.5
Xumundeckoe paBHoBecue /Cp/ OIIK-1.1 JIT.1 TectupoBanue
OIIK-5.1 JI1.2J12.1
YK-1.1 VK- J12.2J13.1
1.2 YK-1.3 3132
VYK-1.4 VK-
1.5
Pazgen 3. PacTBopsl
PactBops!. [lucnepcHsle cuctems! /Cp/ OIIK-1.1 J1.1 TecrtupoBanue
OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 2132
YK-1.4 VK-
1.5
Teopust 3neKTPONUTUYECKON OIIK-1.1 JIT.1 TectupoBanue
muccormaru /Cp/ OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2J13.1
1.2 YK-1.3 3132
VYK-1.4 VK-
1.5
Bonopoansrii mokaszarens /Cp/ OIIK-1.1 JI1.1 TectupoBanue
OIIK-5.1 J1.2J12.1
VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 2132
YK-1.4 VK-
1.5
Pazgen 4. OxucanreabHo-
BOCCTAHOBHTEJbHbIE H
3JIEKTPOXHMHYeCKHe NMpolecchl
OKHUCITUTETBHO-BOCCTAHOBUTENLHBIE OIIK-1.1 JI1.1 Omnpoc.
nporiecchl /J1a6/ OIIK-5.1 JI1.2J12.1 Pabora B
VK-1.1 VK- JI2.2J13.1 MaJTbIX
1.2 VK-1.3 2122 rpymnmnax.
YK-1.4 VK- Odopmiienue
1.5 oTyera u
3aInTa
nmabopaTopHOit
paboTel
OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE OIIK-1.1 JIT.1 TectupoBanue
nporeccsl /Cp/ OIIK-5.1 JI1.2712.1
VK-1.1 VK- J12.2J13.1
1.2 YK-1.3 2132
VYK-1.4 VK-

1.5




DNeKTPOXUMHYECKHE IIPOIIECCHI. 1 6 OIIK-1.1 J1.1 0 0 TecrtupoBanue
Onexrpoaus /Cp/ OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 2132
VK-1.4 VK-
1.5
XuMHUYecKre HCTOYHUKH Toka /Cp/ 1 9 OIIK-1.1 JI1.1 0 0 TectupoBanue
OIIK-5.1 JI1.2J12.1
YK-1.1 VK- JI2.2713.1
1.2 YK-1.3 3132
VYK-1.4 VK-
1.5
Koppo3us u 3amuta meramnos /Cp/ 1 9 OIIK-1.1 J1.1 0 0 TecrtupoBanue
OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2J13.1
1.2 VK-1.3 2132
VK-1.4 VK-
1.5
Pazgen 5. DnemeHTHI OpraHu4eckoi
XHMHH
CocraB, cBolicTBa U IepepadoTKa 1 8 OIIK-1.1 JI1.1 0 0 TectupoBanue
opranuveckoro toruusa /Cp/ OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2713.1
1.2 VK-1.3 2132
VK-1.4 VK-
1.5
Paznen 6. Xumnueckast nieHTHPUKAIUSA 1
aHAJIN3 BellecTBa
Xumuaeckast HACHTU(HUKAIS BEIECTB. 1 6 OIIK-1.1 J1.1 0 0 TecrupoBanue
HucTpymenTanbpHbIe MeTOAbI aHanu3a /Cp/ OIIK-5.1 JI1.2J12.1
VK-1.1 VK- J12.2713.1
1.2 VK-1.3 3132
VK-1.4 VK-
1.5
Pazgen 7. Jk3amen
Koutpoias /Ox3amen/ 1 9 OIIK-1.1 JIT.1 0 0 Ompoc.
OIIK-5.1 JI1.2J12.1 [TucbmenHast
YK-1.1 VK- JI2.2713.1 pabora.
1.2 VK-1.3 0132 TectupoBanue.
VK-1.4 VK-
1.5

5. ®OHJI OHEHOYHBIX CPEJACTB

5.1. IlpumepHbBlii NepevyeHsb BONMPOCOB K 3a4eTy

He npenycMoTpeHO yueOHBIM IIIaHOM.

5.2. IlpumepHBliil NepedyeHb BOIPOCOB K IK3aMeHy

Yuebuslit Monyns 1. Beenenune. CtpoeHue BemecTa

1. OCHOBHbBIE XUMUYECKUE MOHATUS. MaTepus W BelecTBO. ATOM, MOJIEKYJa, XMMUYECKUN 3JIeMEHT. BaeHTHOCTh 1
CTETIeHb OKHUCIICHUS dJIeMEHTa. ATOMHAS U MOJIEKYJISIpHast Macchl. KomuecTBo BemecTBa — MOJIb.

2. ATOMHO-MOJIEKYIISIpHAsI TEOPHsl, 3aKOH COXPaHEHHsI MacChl M dHEpTuH, [lepnoaudeckuii 3aK0H, TEOPHSI XUMHUYECKOTO
CTpOEHHUS BellecTBa. 3aKOH ABOTapO U €ro CIeACTBUsA, ypaBHeHHEe MeHeneeBa-Knaneiipona.

3. DOpMYIHPOBKH CTEXHOMETPHUECKHX 3aKOHOB XMMHH: IMOCTOSHCTBA COCTABOB, YKBHBAJICHTOB. [IOHATHE XUMUYECKOTO
SKBUBAJICHTA DJIEMEHTA U COSAMHEHHS. MoJsIpHasi Macca DKBHBAJICHTA M MOJISIPHBIH 00HEM DKBUBAJICHTA.

4. OO61ee npeacraBieHre 06 aToMe. DIeMEeHTapHbIe YacTHIIBI aTOMa, aTOMHOE SIIPO, U30TOIBI, U300aphl.

5. [ToBenenue anexkrpoHa B atome. KBaHTOBBIN XapakTep W3MEHEHWH 3Hepruu. J[BOWCTBEHHAsI MPUPOJA JIEKTPOHA.

6. I'maBHOE M OpOUTAIEHOE KBAHTOBBIE YUCIa. MarHuTHOE KBaHTOBOE 4HCiO. CIIMH 2JIEKTPOHA U CIMHOBOE KBAHTOBOE
gucino. CxeMa CTpOeHHs SJIEKTPOHHOM 000JI0UKK aToMa 1O YeThIpeM KBaHTOBBIM unciaaMm. [puHmumn [Taymm.

7. OnucaHue MEKTPOHHON 000JI0UKH aToMa dJIEKTPOHHBIMU (OPMYJIaMH U 3JEKTpOHOTpaduIecKuM MeTooM. [IpaBuito
I'yana.

8. 3amofTHeHNE IEKTPOHAME YHEPTETUIECKUX COCTOSHHUM aTOMa COTJIACHO MPUHINITY MUHMMYyMa 3Hepruu. [lpaBuia
Krneuxosckoro. ITopsaok 3anoaHeHNs 2IEKTPOHAMU SHEPIeTUYECKUX YPOBHEH U NOAYPOBHEM.

9 s-, p-, d-, f-3meMeHTBI. DJIEKTpOHHASI CTPYKTYpa aTOMOB M TIEPHOMUYECKas CUCTEMa XMMHUYECKHX 3JIEMEHTOB.

10. INepronmaecknii 3axoH 1. V1. MenneneeBa. CoBpeMeHHast (OpMyITHpOBKa 3aKoHA. [IprdrHa NepHOIUIHOCTH M3MEHEHHS




CBOMCTB 3JIEMEHTOB U UX COCIMHCHU.

11. CTpyKTypa NMepHOJUYEecKON CHCTEMBbI 3JeMeHTOB. [lepuonbl, rpynmsl, moarpymmnsl. [lepuoauueckoe U3MEHEHHUE CBOMCTB
XUMHYECKUX 3JIEMEHTOB. Pajillychl aTOMOB ¥ HOHOB. DHEPTHUSl HOHU3AIMU. DHEPTHS CPOJICTBA K DIIEKTPOHY.
DNEeKTPOOTPUIIATENLHOCTb.

12. KucmoTHO-OCHOBHBIE U OKUCIMTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA BelleCTB. M3MeHEHHE KUCIO0THO-OCHOBHEIX U
OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX CBOMCTB BEIICCTB B 3aBUCHMOCTH OT CTCIICHH OKHCIICHHS JIEMEHTA, OT IOJI0KEHHUS B Ta0IuIIe
. Y. Menneneesa.

13. Xumuueckas CBsI3b. YCIOBHA ee 00pa30BaHMsA, IPUPOJa U MapaMeTpsl CBA3U.

14. KoBanenTHast xumudeckasi cBs3b. OHOBIEKTPOHHBII MexaHU3M ee oOpazoBanus. KpatHocts cBszu. JJoHOpHO-
AKIEITOPHBIN MEXaHU3M 00pa30BaHUs KOBAJICHTHOH CBS3H.

15. HaceimaeMocTs 1 HaIIpaBIEHHOCTh KOBAJICHTHOH CBSI3H. SP-, Sp2-, SP3-THOpHIU3anus 3IEKTPOHHBIX 00JaKOB U
IPOCTPaHCTBEHHAs: KOHGHUTYPALs MOJEKYIL.

16. INonsipHas u HemonspHas KOBAaJEHTHAs CBsA3b. JIMMOJBHBIA MOMEHT CBSI3H U MOJIEKY/BI. ['eoMeTpuyecKkas CTpyKTypa
MOJIEKYIT.

17. Honnas cBsa3b u ee cBoiicTBa. IIoHATHE 3IEKTPOOTPUIATEIBHOCTH. MeTamnyeckasl CBs3b, €€ 0COOCHHOCTH.

18. BopopoaHas cBsi3b 1 ee BIUsHUE HA (U3MYECKUE U XMMHUYECKHE CBOMCTBA MOJIEKYI. MexXMoeKysipHOe
B3aUMO/JIEHCTBHE.

19. CrpoeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHMH, UX YCTOMYMBOCTb. KOHCTaHTa HECTOMKOCTU KOMILIEKCHOTO HOHA.

JIBOIitHBIE COIH.
VY4eOHbIi Moy 2. O0IIHe 3aKOHOMEPHOCTH XMMHUYIECKUX MPOIIECCOB

20. OCHOBHBIE NOHATHUA XUMHUYECKOH TepMOAMHAMUKN. BHYTpEHHAs 3Heprus U SHTaIbIUs cucTeMbl. I1epBblil 3aKoH
TEepMOANHAMUKH.

21. Tennossle 3dekTsl XuMuueckux peakiuid. TemnoTa (3HTANBNMS) 00pa30BaHUs XUMHUUECKUX COCAMHEHUI. 3aKOH
JlaBya3be-Jlartaca. OCHOBHOM 3aKOH TEpMOXUMUM — 3aKOH ['ecca U ciecTBUS U3 HEro.

22. Ontponus. HanpasineHne XMMHUYECKUX NMPOLECCOB B U30JIMPOBAaHHBIX CUCTEMaX. BTOpoi 3aKOH TepMOIUHAMUKHU.
23. Oueprus ['m60ca. HanpaieHnue u npenes caMOnpoOU3BOJIBHOTO TEUEHHS XUMHUUECKHX PEeaKLui.

24. CKOpOCTh TOMOTEHHBIX PeaKIuil. 3aBUCUMOCTb CKOPOCTH OT KOHLIEHTPALMM PEarupyloliX BELIeCTB. 3aKOH IEHCTBUS
Macc. KoHCcTaHTa cKOpOCTH peakiyu.

25. 3aBHCUMOCTh CKOPOCTH PEaKIMU OT TEeMIEpaTypsl U NMPHUPOABI pearupyronux BemrecT. IIpasuno Baunt-I'odda.
26. CKOpOCTb TE€TEPOrCHHBIX XMMHUYECKHX peakuuii. Ix ocoOeHHOCTH.

27. OO6patumble 1 HeOOpaTHMBIE pEeakIMy. XUMIdeckoe paBHoBecHe. KoHcTaHTa paBHOBecus. CMeleHHE paBHOBECHS,
npunuun Jle [larense.

28. KonebarenpHble peakiuu (nepuoandeckue peakiun). Konebanus KOHUEHTpaUUHd HEKOTOPBIX MPOMEKYTOYHBIX

COCJMHEHHH U COOTBETCTBEHHO CKOPOCTEH peaKmuii.
Y4eOusIit Moayns 3. PacTBOpEI

29. PactBopsl. CriocOOB!I BBIpaXKEHHsI KOHIICHTPAIIUK PAcTBOPOB (IIPOIEHTHAS, MOJSIPHAS, HOPMaNbHasl, MOJSUTbHAS, THTD).
PactBOopumoOCTSD.

30. CBoiicTBa MCTHHHBIX pacTBOpoB. 3akoHHI Paynsa u Bant-T'odda.

31. PactBops! 2nekrponutoB. Teopust 31€KTPONUTUUECKON AUCCOLUALINN.

32. CusbHble U cialble 21eKTpoauThl. Crenens aucconuannu. Koncranra auccouuanuu. ManopacTBOPUMBIE dJIEKTPOIHUTEI.
[Ipoussenenue pacrBopumoctu (I1P).

33. Honoobmennsble peakunu. [IpaBuia HamcaHUS HOHHBIX YpaBHEHHUH peakIwii.

34. KucioTsl, 0CHOBaHHS M COJIU C TOYKH 3PEHHS TEOPUH 3IEKTPOTUTUYECKOH MHCCOIHAIIIH.

35. OnexTponuTHueckas Auccouuanus Bojasl. MoHHOe mpousBeaeHHe Boabl. BogopoaHslil mokasarens.

36. Kiraccnguxarys TucnepcHBIX cHCTeM. MUKpPOTeTepOTeHHBIE CHCTEMBI — CYCIICH3HH, IMYNIBCHH, TICHBI, a3pO30JIH.

Yuebnstit Momynb 4. OKHCIUTENEHO-BOCCTAHOBUTEIIHHEIC
Y 2JIEKTPOXUMHUUECKHE TPOLIECChHI

37. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHs okucneHus. OKUcIuTenb, BoccraHoBUTeNb. [Iponeccsl
OKHCIIEHUS U BOCCTAaHOBJICHUSI.

38. Bo3HUKHOBEHHE JBOMHOTO AIEKTPUYECKOTO CJOS Ha IPAHUIIE METaUI—BOJa, METaI—PacTBOp. DIEKTPOIHEIE
noteHManbl. CTaHAapTHBIM BOJAOPOAHBIN 3JEKTPO. Psll cTaHAapTHBIX 2JIEKTPOAHBIX HOTEHIHANOB. Y paBHeHne HepHera.

39. Teopus TabBaHUYECKUX AJIEMEHTOB. MemHO-IIMHKOBBIN 3neMeHT Janmans Skoou. DJIC rajbBaHUYECKOTO DIICMEHTA.
SIBnenus noysipuzanuy U Aenoispuzanui. KoHIEHTpallMOHHBIM raJbBaHUYECKUI SIEMEHT.

40. CymHoCTh 371eKTponn3a. KaToaHble U aHOAHBIE IPOLECCH MIPU DJEKTPOJIM3€ BOAHBIX PACTBOPOB JJIEKTPOJIUTOB.

41. DJEKTPOJM3 PaclaBOB U PacTBOPOB AIIEKTPOJUTOB. 3akoHbl Dapases. Boixon mo Toky.

42. Kopposust meramnos. Knaccupukarusi Koppo3HOHHBIX TporieccoB. CYITHOCTh XUMHUYECKOH U AJIEKTPOXUMHUYECKOM
koppo3uu. PakTOpbl, ONPEASIAIOIINE CKOPOCTh KOPPO3UH. MeTo bl 3a1UThl METAILIOB OT KOPPO3HU.

43. XuMu4ecKne MCTOYHHMKH dJIeKTpudeckor sHeprun (XMODJ). [IpuHumNn AelicTBUS CBUHIIOBOTO KHUCIOTHOTO
akkymynsaTopa. [IpuHiun aefcTBUs 1EI0YHOTO XKENE3HO-HUKEIEBOI0 aKKYMYJISITOPa.

44. IMpuHIMT KEHCTBHS XKeNne3HO-MapraHIeBOTO ralbBaHUYECKOTo 31eMeHTa (DnemeHT Jlexnanmie). TOIUIMBHbBIE 3JEMEHTHI.
IIpuHLMT OeHCTBUS KUCIOPOAHOBOJOPOJHOTO TOIUNTMBHOTO 3JIEMEHTA.

45. [Tonsarue o karanuse U KaTajuzaTopax. ' OMOreHHbIN U reTeporeHHbIN KaTann3. MexaHu3M JeiCTBUS KaTaau3aTopa.
HNHrndurops.

Y4eOHbIi MOAYIH 5. DIEMEHTHI OPraHHYECKOW XUMUH

46. [Tommumepsl ¥ OTUTOMEPHI — OTVIMYKE, [TOJyYeHHE ¢ MOMOILIBIO PeakUuil MOIMMEPU3aliH U MOJIMKOHICHCALNH,

KITacCH(HUKAIU, CBOMCTBA, OT/ACIBHBIC TIPEICTaBUTEITH.
YueOnblit Momynb 6. Xumudeckas HACHTH()UKAIIUS U aHATTU3 BelIecTBa
47. Mertaiel, UX pacnpoCTPaHEHHOCTh, MOJydeHHe, (pru3ndeckue U XUMHUUECKHe CBOMCTBA. XUMHMYECKUN aHAIHU3 —




Ka4eCTBCHHBII aHAN3 KATHOHOB METAJIOB.

48. AHaINTHYECKUH CUTHAT KaK 3aBHCHMOCTB JIOCTYITHBIX W3MEPEHHUIO KOJMYECTB BEIECTB OT UX COCTaBa (Crocod
PETUCTpAIK KOJTMYCSCTBEHHBIX XapaKTePUCTHK BEIECTRA).

49. OU3NKO-XUMUYECKHH aHaH3: XpoMmaTorpadus (OymakHas, KOJOHOYHAs, TOHKOCTIOHHAS, Ta30KHIKOCTHAS H JP.);
EKTPOXUMUYECKHE METO/IbI aHAIN3a (TUTPUMETPHUECKUH, KOHIYKTOMETPHYECKUH, TOTEHIINOMETPHUUYECKHIA).

50. dusnueckuil aHaU3 (CIEKTPOGOTOMETPHS U JIp.).

5.3. TeMaTHKa KypCcOBbIX padoT (KypCOBBIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM ITTAHOM.

5.4. ®oHA OLIEHOYHBIX CPEACTB ISl MPOBEAeHNUS TEKYIIEro KOHTPOJIS

Bompocs! utst onpoca
1. 3aK0oH coXpaHEeHHU MacCHl (IPUBEIUTE TPUMEPEI).

2. 3aKOH MOCTOSIHCTBA COCTaBa (IIPUBEIUTE IPHMEPHI).

3. 3aKOH 5KBHBAJIEHTOB (IIPUBEIUTE MPUMEPHI).

4. 3aKkOH KpaTHBIX OTHONICHUH (NPUBEINUTE MPUMEPHI).

5. 3aKOH MPOCTHIX OOBEMHBIX OTHOIICHUI (IIPUBEIUTE IPUMEPHI).

6. 3akoH ABoraapo. Yucno ABorampo.

7. Jaiite onpeneneHus MOHATUS «xuMuueckas (Gopmyna». Kakue cBeneHHs MOKHO Y3HATh U3 XMMHUYECKOH (opMyIbI.
8. UYro BBIpaXkaeT CTpyKTypHas ¢opmyna? s KaKoro arperaTHOrO COCTOSIHHS BEIeCTBa OHA NPHUTOIHA?

9. THITBI XUMHYECKUX PeakIui (IPUBEIUTE IPUMEPHI).

10. Enununel u3mepenust B MexxayHapoanoit cucreme CH (macca, 00beM, IIIOTHOCTb, KOJMUECTBO BELIECTBA, TEMIIEPATYpa,
JUIMHA, BPEMS, CHJIa DJIEKTPUIECKOTO TOKa, aBJIEHHUE, CUIIA, SHEPTUS, MOIIHOCTb, KOJTHYECTBO NIEKTPHYECTBA).

11. OJIEKTPOH, POTOH, HEUTPOH, SIIPO ATOMA, KBAPKU U JIEHTOHBL.

12. WzoTomsl, n306apsl. PaccMoTpeTs Ha mpuMepe U30TOTOB BOAOPOA.

13. Mogenu atroma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIO (UTO OHO XapaKTepH3YeT, KaKHe YMCIICHHBIC 3HAYCHHS MOXKET IPHHUMATH, KaKAMHU
OYKBEHHBIMH U YHCICHHBIMHU 3HAUEHUAMH 0003HATACTCS).

15. OpOutanbHOE KBAHTOBOE YHUCIIO (YTO OHO XapaKTepu3yeT, KaKue YMCICHHbIE 3HAUEHUS] MOXKET MPUHUMATh, KAKUMHU
OyKBEHHBIMH ¥ YMCIICHHBIMH 3HaUCHUSIMU 0003HadaeTcsl, Kakoi (opMyIiol onpenensercs).

16. MaranTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepU3yeT, KaKhe YHCIICHHBIC 3HAYEHHS MOXXET MPUHUMAaTh, KAKUMHA
OYKBEHHBIMH U YHCIEHHBIMHU 3HaUeHUAMH 0003HavaeTcs, Kakoi (opMyIoit onpenensiercs).

17. CrHOBOE KBaHTOBOE YMCIIO (YTO OHO XapaKTepU3yeT, KaKHUe YHCIECHHbIE 3HAUCHUS MOXKET NMPUHHMATh, KAKUMH
OYKBEHHBIMH 1 YHCICHHBIMH 3HAUCHUAMH 0003HATACTCS).

18. OnexTpoHHast KOHGUrypanus (IPUBEIUTE IPHMEPHI).

19. Mpunun [Maymu.

20. [IpaBuno Xynna.

21. [paeua KieukoBckoro (mepBoe W BTOPOE).

22. Knaccuduxarus snementoB JlaByasse, [lebopeitnepa, Illankparya, Heronennca, Maiiepa.

23. Otkpeite [I.1. MenzeneeBbIM MEPUOIMIECKOTO 3aKOHA U MEPUOJMYECKON CUCTEMBI (CTapast 1 HOBast (POPMYITHPOBKH).
24. CTpyKTypa NEepHOIUYECKON CHCTEMBI.

25. INeproandHOCTH CBOICTB aTOMOB 3JIEMEHTOB (ATOMHBIE PaJUyChl, SHEPTUS HOHMU3AINN, CPOJCTBO K 3JIEKTPOHY,
3MEKTPOOTPULIATENBHOCTb.

26. 3HaueHne nepuoauyeckoro 3akona J[.MI. MeHneneeBa u TeOpHH CTPOEHHS aToMa.

27. Kakue BOIpoCH! pemaer XumMuueckas TepMOAUHAMUKA?

28. JlaiiTe XapaKTepUCTUKY OCHOBHBIM MOHSATHAM TEPMOAMHAMUKH: BHYTPEHHEH 3HEPIruH, TelnoTe, padoTe, SHTAIbIUH.
29. KakoBa cyrh nepBoro Hayajia TepMOJUHAMUKHN?

30. UYro Ha3bIBaeTCs TEIIOBEIM 3((EKTOM XMMHUYECKOH peakimuu. YeM OTIMYaroTcs ypaBHEHHS XMUMHYECKHUX PEAKIHH OT
TEPMOXUMUIECKUX.

31. Chopmynupyiite 3akoH I'ecca u cneacTBue u3 Hero. YTo Takoe TEIUIOTBOPHAs CIIOCOOHOCTH TOIUIMBA?

32. KakoBa cyrb Broporo Hayana tepmoauHaMuku? Uro takoe KIIJ[ TennaoBbIX MalluH, IOYEMY OH BCErJa MEHBIIE
€IMHAIBI?

33. UYro Takoe cBobogHas 3Heprus [mb06ca, cBA3aHHAS SHEPrHs U YHTPOIHA?

34. Kak onpenenuts BO3MOXKHOCTb CAMONIPOU3BOJIBHOTO MPOTEKAHUS XUMHUYECKUX PEaKIMi, UX HAIPaBIEHHOCTb U Mpeaen?
35. Onpenenurs TEIUIOTY CTOPAHUS 3TUJIEHA 110 PEAKLIUU:

i. C2H4(r) + 302(2 )= 2C0O2(r) + 2H20(x),

36. ecmu AHoOp (C2H4) = 2 x/{x/monb, A Hoop (CO2) = -394 kJlx/Mob,

37. AHo6p (H20x) = -284,9 xJI»x/Moub

38. KakoBa TemmoTBopHast crmocoOHOCTh 3TOTO Ta3a.

39. Beruncnuts AG°298  peakiiuu U onpeaenuTh MOXeT JIu ObITh BoccTaHoBIeH NiO 10 Ni o peakiuu aaroMHHOTEPMHH?
AG(NiO) = -211,6 xIx/monb, AG(H20) = -1582 xJI»/M0b.

40. Paccuntate AG® 298 peakuuun

i. Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(r)

41. U ONpPEJeINTh, BBIIIE KaKOH TeMIepaTypsl BO3MOXKEH MpsAMOI mporecc.

42. He npousBojs Berurcnenuii, yctaHoButb AS°298 cnemyrommx peaxiuii: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + 02(r) = 2S(k)+ 2H20(x).

44. Ha ocHOBaHMU n300apHO-M30TEPMUUECKUX MOTEHIMANIOB ONPEAENUTe, BOZMOXKHA M PEaKknus CHHTe3a aMMHaKa B

CTaHIAPTHBIX YCIOBUSX?
45. Ha ocHoBanuu 3HaueHmit A G° 298 obpaszoBanus NiF2, NiCl2, Nil2 pemmuTe, kakas u3 cojieil HauboJyiee ycToiunBa.




46. IMpu B3aumopeiicTBuM kene3a ¢ xaopom obpasyercst FeCl2 umu FeCl3? JlokaxuTe TepMOIMHAMHYECKH.

47. Bo03MOHO JIi pacTBopeHHe antoMuHus B Bone mo peakuuu: 2A1(K) + 6H20(x) = Al (OH)3 + 3H2(r).

48. Brmster nmu arperaTHOe COCTOSHHE NPOCTHIX M CIIOKHBIX BEIIECTB Ha BEJIMYMHY X TEPMOJMHAMHYECKHX XapaKTEPHCTHK:
AH298, AG® 298, S°298. TIpuBenute mpuMepHI.

49. Haiite onpenenenue MOHATHIO MaccoBast J0Jsl, IPOLIEHTHAsE KOHUEHTpauus. [IpuBenure hopMymsbl.

50. Jaiite onpezencHue MOHATHIO oObeMHas nois. [Ipusennute GopMysbl.

S1. JaiiTe ompezneneHne MOHATHIO MOJSPHAS KOHIIEHTpaus (MOJSIPHOCTE). [IpuBenute GopMyIsL.

52. JlaiiTe ompeneneHre MOHATHIO 3KBUBAJICHTHAs KOHIIEHTpanus (HOpManbHOCTh). [IpuBenute hopMyIbL.

53. JaiiTe ompezneneHre MOHATHIO MOJISUIbHAS KOHICHTpanus (MOJsIbHOCTB). [IpuBenure Gopmybl.

54. JlaiiTe ompenerneHne MOHATHIO THTP pacTBopa. [IpuBenute GopMyIsL.

55. JlaiiTe ompeneneHne MOHATHIO MOJBHAs T0JIS PACTBOPEHHOTO BemiecTBa. [IpuBenure GopMyIsL.

56. Jaiite onpenenenue MOHATHIO MOJIbHAs 10Jisl pacTBoputens. [IpuBeaure Gopmyssl.

57. Jaiite onpeziescHNe MOHATHIO TUNIOTHOCTh pacTtBopa. [IpuBenaure Ghopmybl.

58. B 500 mut Bomsr pactBopuim 448 i1 razoobpasnoro NH3. Haiiaure MaccoByro 700 aMMHaKa B pacTBOpE.

59. B 400 mu Boas! Opocuiiu Kycouek KapOuja Kajblds MPH 3TOM BbLAETHIOCH 9,96 1 ra3a. Haiigure maccy
MOJIYYMBIIEr0oCs 0CaJKa U OCTaBIIEICS BOJIBL.

60. Ckonbko TpammoB xiopuna sxenesa(Ill) mamo pactBoputh B 0,5 KT Bomsl ais npurotosienus 20% -ro pactBopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 /M) pactBopuiu 100 1 razoo06pasHoro xiaopoBogopona. Onpenenure w
HCI B pactBOpe nocie 106aBiaeHus XJIOPOBOJAOPOA.

62. Paccunrare MomsipHOCTE 40%-r0O pacTBOpa XJIOPOBOJOPOAHON KUCIOTHI ILI. 1,2 T/MIL

63. Paccuntath HOpManbHOCTE 40%-TO pacTBOpa XJIOPOBOAOPOIHON KUCIOTHI I1.1,2 T/mit.

64. Paccuurats MomsuibHOCTE 40%-r0 pacTBOpa XIOPOBOAOPOAHON KUCIOTHI L. 1,2 T/MII.

65. Paccunrtate MONBHYIO OO pacTBOpeHHOTo BemiectBa 40%-ro pacTBopa XJIOPOBOJOPOIHOM KHCIOTHL . 1,2 T/mil.
66. PaccunTath MosbHYIO n0JI0 pactBopuTens 40%-ro pacTBopa XJIOPOBOJOPOIHOW KHUCIOTHI TUL. 1,2 T/MIIL.

67. INepeuncnute cBOIiCTBA MOJIEKYIAPHBIX Pa30aBIEHHBIX PACTBOPOB.

68. B uem cymHocTh 3akona Payns?

69. IToyeMy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TeMIepaTypax, a KUIAT IpH 0oJiee BRICOKHX TEMIIEpaTypax, dyeM
YHCTBIE pACTBOPUTENU?

70. KakoB ¢u3udeckuif cMbICT KPUOCKOTIMYECKOH MOCTOSHHOM?

71. Yro Takoe aHTU(PPH3BI U KaKyl0 POJIb OHH HTPAIOT?

72. Ocmoc, ocMoTHYeckoe naBieHue. 3akoH Bant-T'ododa.

73. Kaxkme pacTBopuTenu Ha3pIBAIOTCS JIEKTpoiauTaMu’? B deMm mpuumHa WX OTKIOHEHHS OT 3akOHOB Paymsa u Bant-T'odda?
74. KakoB cMbIci M30TOHHMYECKOTO KOd((UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO TUCCOLMALMU DIIEKTPOIUTOB?

75. B dem cyth 3akoHa pa3daBnenus OcBajbaa?

76. B wem oTnmune CHIBHBIX W CNAa0BIX 3IEKTPOIUTOB?

77. UYro Takoe Tocon-40 u Tocon-60, rae OHM MPUMEHSIOTCA?

78. CKOJIBKO 3THJICHIJIMKOJISE HY)KHO PacTBOPHUTH B 1 J1 BOABI, YTOOBI TeMITepaTypa 3aMep3aHus pactBopa cramra 30°C?

79. [Ipu xakoii Temrepatype OymeT 3amep3ath 45%-i BOAHBIH pacTBOP TIIHIIMPUHA?

80. Ormpenenuts TeMIepaTypy 3amep3aHus 5%-HOTO BOJHOTO pacTBOpa XJIOpUJA KajbIMs, €CJIM CTENEeHb €ro AHCCOIHAINN
paBHa 70%?

81. CKOJIBKO TPaMMOB TJTIOKO3bI HY)KHO J100aBUTh K 100 T BoIbI, 4TOOBI pacTBop 3akunen npu 110°C?

82. Breruncnuts ocmotrueckoe aasienue 0,01M pactBopa K2S0O4 mpu 18°C. Crenenp nuccouuanuu coiu B pactsope 87%.
83. Jaiite onpeneneHue MOHATUIO TUAPOIMU3 coJieid. TUIMYHBIE Cllydan TIUAPOJIMU3A.

84. Koncranrta rumgponusa.

85. CrereHb TUAPOIIH3A.

86. T'uagponu3 conu oOpazoBaHHOM craboit kucinoTol u cribHBIM ocHoBaHHeM: CH3COOK.

87. I'maponu3 conu o6pa3oBaHHOM cabOi KUCIOTON M CHIBHBIM ocHOBaHMeM: Na2CO3.

88. T'uaponu3s conu 00pa3oBaHHOMN CabO KUCIOTON M CHIIBLHBIM ocHoBaHHeM: K3PO4.

89. T'uaponu3 conu oOpazoBaHHOM cnaboit kucinoTo u cnadbivM ocHoBanneM: CH3COONH4.

90. I'unponus comu o6pa3oBaHHOM crnaboi KUCIOTON U crnabbiM ocHOBaHHeM: Al2S3.

91. I'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTOW ¥ cabbiM ocHoBaHueM: NH4CI.

92. I'maponm3 comu 00pa3oBaHHON CHIBHOW KHCIOTOH M ciabbiM ocHoBaHMeM: CuCl2.

93. T'uaponu3 conu 00pa3oBaHHON CHIBHON KHCIOTOW M cinaObiM ocHoBaHHeM: FeCl3.

94. I'uaponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cnabbiM ocHoBaHMeM: CuSO4.

95. T'uaponu3s conu 00pa3oBaHHON CHIBHOW KHCIOTOW M ciiabbiM ocHoBaHueM: Fe2(S04)3.

96. T'uaponu3 conu 00pa3oBaHHON CHIIBHON KHCIOTOW M CHIIBHBIM OocHOBaHWeM: Na2SO4.

97. JlaiiTe ompezneneHre MOHATHIO CTENEHb OKHCNIEHMs. [IpuBenuTe a3oTcoaep Kaliue COeIUHEHHUS CO BCEMU BO3MOXHBIMHU
CTETIEHSIMU OKHUCIIEHUS a30Ta.

98. IpuBenuTe mpaBuiia I BEIYHCICHHS CTEIICHH OKHCIICHHS 3JIEMCHTAa B COCIMHCHHH (IPUBEINUTE MIPUMEPEI).

99. JlaiiTe ompeneneHne MOHATHSIM OKHCIUTEIbHO-BOCCTaHOBUTENbHBIE peakiun (OBP), okucieHne u BocCTaHOBIEHHE
(npuBenuTE NPUMEPHI).

100. Kiraccnguxanusi OKHCIUTETHHO-BOCCTAHOBUTENBHBIX PEaKIUi (MEKMOJICKYISIPHbIC W BHYTPUMOJICKYJSIPHBIC, PEaKInu
CaMOOKHCIICHHSI-CAMOBOCCTAHOBIICHUS (IUCIIPOTIOPIIMOHNpoBaHus)). [IpuBeauTe mpuMepsl.

101. Oxucnutenu (IpUBEAUTE MPUMEPHI).

102. BoccranoBurenu (mpuBeIuTe MPUMEPHI).

103. BemectBa, o6manarone OKHCIUTENFHO-BOCCTAHOBUTEIIBHON JTBOMCTBEHHOCTBIO (IPUBEINUTE ITPUMEPEI).

104. Cocrasnenne ypasHeHnH OBP u pacctaHoBka KO3((UIINEHTOB METOIOM 3JIEKTPOHHOTO OanaHca (IIPUBEANUTE IPHMEPHI).

105. Cocrapnenue ypaBaHenuii OBP u paccranoBka K03 (GHUINEHTOB HOHHO-3JIEKTPOHHBIM METOJIOM (METOJOM MOJIypeaKLuil)




(mpuBeAUTE IPHMEPHI).

106. OKBUBAJIEHTH! ¥ MOJIPHBIE MAcChl SKBUBAJICHTa OKUCIUTENS] U BOCCTAHOBUTENS (IPUBEAUTE MPUMEPBI).

107. Urto Takoe anekTponpoBoaHoCcTh? [IpOBOAHKKY ITEPBOTO W BTOPOTO poJa.

108. Kak BO3HHKaeT CKauoK MOTEHIMATa Ha TPaHMIE METAILT-3IeKTpoauT? TIoHATHEe HOPMAIBHOTO 3JIEKTPOTHOTO
noTeHuuana. ¥YpasHenue HepHcera.

109. YT0 Takoe raJbBaHUYECKHH 3JIEMEHT, M KaKHe IPOLECCH MPOUCXOAAT NPH ero padbore?

110. lanpBannyeckuii 3aeMeHT SIKoOu-J{aHuais.

111. OJIC raneBaHMYECKOTo 3j7IeMeHTa. YpaBHeHue HepHera.

112. Yro mpezcraiseT co00i HOpMaTbHBIA BOAOPOIHBIA 3JEKTPO?

113. lanpBaHWYECKHI BIIEMEHT COCTOMT M3 KOOAIBTOBOTO 3JIEKTpoja, morpyxkerHoro B 0,1M pactBop HuTpaTa Kobansta (II),

U HUKEJIEBOTO 3JIEKTPOJIa, HOTPYKEHHOTo B pacTBop HuTpaTa HuKens (II). KakoBa 1omkHa ObITE KOHIEHTPALUS COTH HUKEIS,
9TOOBI SIEKTPOABIKYILIAs CHJIa TAKOTO dJIeMEeHTa Oblla paBHa HYIIO?

114. CocraBbTe cxeMy rambBaHudeckoro snementa m3 map Ni/Ni2+ u Cu/Cu2+. YKaxuTe HampaBlIeHHE TOKa BO BHYTPCHHEH
Y BHEIIIHEH IIeTIsIX.

115. Beruncnute noteHuan npu Temmnepatype 25°C MarHHEBOTO 37eKTpoja, morpyxenHoro B 0,01 M pactBop cynbsdara
MarHusl.

116. Boraucnute O/1C ranpBaHUUYECKOTO 3JIEMEHTA, COCTABIECHHOIO M3 JIEKTPOIOB: METAJUIMYECKOTO KaIMUsl, IOMEIIEHHOIO
B 0,01 M pactBop cynbsata KagMus, 1 METAJUTHIYECKOTO KaIMHs, IOMEIICHHOTO B 2 M pacTBop cynbdara KaaMusl.

117. Kakue ObIBalOT aKKyMyJasTOPHI M Kak OHHM paboTaror?

118. Yro Takoe KOPPO3HsI METAJUIOB, U KAKOBBI METOBI OOPLOBI ¢ HEl?

119. Kakast xoppo3us Ha3biBaeTcst xuMmudeckoi? IIpuBectu mpuMepsl.

120. Kaxkast koppo3ust Ha3bIBaeTcs dIeKkTpoxummudeckoil? IIpuBecTn mpHMeps.

121. IMoyemy sxene3o0 MpHu CONPHUKOCHOBEHHH C OJIOBOM OKHUCIISIETCS OBICTpee, YeM YHCTOE JKene30?

122. B pactBop xiopmma HaTpus MOMeIIeHa IUTACTHHKA M3 JKele3a U JKelle3Has IUIACTHHKA, CHasHHas ¢ Melbio. B kakom
cllyyae Koppo3us MpoTekaeT HHTeHcuBHee? OTBET MOTUBUPYHTE.

123. Jl1s 3aMTBl OT KOPPO3HUH CIJIABBl AIFOMUHUS, B YACTHOCTH JIOPAIIOMUHUM, MOKPBHIBAIOT TOHKHM CJIOeM antoMuHus. Ha
KaKOM CBOMCTBE aJIOMUHMS 3TO OCHOBAHO?

124. B Boay momeniensl IiacTHHKA OLIMHKOBAHHOTO JKelle3a U TUIACTHHKA JIY)KEHOTo jkere3a. Kak mpoTekaeT koppo3us B
HEepPBOM U BO BTOPOM ciydae?

125. Kak mpoTekaeT mpouecc KOppo3uu Keje3a, MOKPHITOTO CI0EM HHKENs, B KUCIION U IIETOYHOU cpele, eClu LEeI0CTHOCTh
cJ0st HapyiieHa?

126. Uro Takoe OKCHIHAS TUIEHKA, U KaKHe METaJUIbl ee 00pa3yror?

127. Kak Bnuser Bennuuna pH cpenbl Ha KOPpO3UIO aJIOMUHMS, LUHKA U jKkene3a?

128. Ha yem ocHOBaHa 3aInMTa METAUIOB C MIOMOIIHI0 HHTHOUTOPOB?

129. [lepeuncnure BaxxHEWUIINE METOABI 3AIIUTHI METAIOB OT KOPPO3HH.

130. IMoyeMy XMMHUECKH YHCTOE KEJIe30 SABJIsETCS 0ojee KOPPO3ZHOHHOYCTONUMBBIM 110 CPAaBHEHHIO C TEXHHUECKUM?

6. YHEBHO-METO/JUMYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas Jquteparypa

6.1.1. OcHoBHas JUTEpaTYypa

ABTOPEI, COCTaBUTEITH 3araBue W3natenscrBo, rox | Konma-Bo

JI1.1 | Kuszes . A., Heopranuyeckas XAMHs: yIeOHUK M.: lIpoda, 2004 94
Cwmapsirus C. H.

JI1.2 |Komaes A. T, Broxnmus cenbCKoX039HCTBEHHON IPOAYKINHN: yIeOHOE CIIb6.: Jlans, 2018 | DmexTpoH
Hmutperko C. H., nocobue HBII
Kono6osa U. C. pecypc

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOPBI, COCTaBUTEITH 3araBue W3patenscrBo, rox | Konna-Bo

JI2.1 |I'pannoepr U. U. OpraHuyeckasi XUMUs: YI€OHUK M.: Ipoda, 2002 67

JI2.2 | Xomuenko I'. IT,, Heopranunueckast Xumust: yaeOHUK CII6.: UTK 45
Hurosuu U. K. I'panut, 2009

6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo

JI3.1 |IIpoxomnweBa M. B., Xumust: yaeOHO-METOAMYECKOE TocoOre Yebokcapsr: 0
Karokora O. B., ®I'OY BO
Karoxos 4. C. Uypanickas

I'CXA, 2018

6.2. [lepeuens pecypcoB HH(PpOPMAIHOHHO-TEJIEKOMMYHHKAIHOHHOM ceTn "MHTepHeT"

21 | Ky3pmenko H.E. Hagana xumuu / Kysemenko H.E., Epemun B.B., [Tonikos B.A. //U3aatensctBo: M. Jlabopatopus
3HaHMi. - 2016. — 705 c.
OnexkTpoHHBIN pecype Pexxum nocryma: http://www . knigka.su/nauch_lit/himiya/386959-nachala-khimii.html




92 |Iomnxos B.A., O6mas xumus / [Tonkos B.A., [TyzakoB C.A. - M. : TDOTAP-Menua, 2010. - 976 c. - ISBN 978-5-9704-

1570-2 - Tekcr : anextponnsiii // OBC "KoncynbpranT crymenrta : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970415702.html (nara ob6pamienus: 26.11.2019). - Pexxum noctyma : mo
TIOITTUCKE.
Astopsillonkos B.A., ITyzakoB C.A.
WznarensctBol DOTAP-Menuna
Tun n3nanusydeOHuK

Ton n3manmns2010
IIporoTundnekrpoHHoe u3ganue Ha ocHoBe: OOmas xumus: yueOnuk. [Tonkos B.A., [TyzakoB C.A. 2010. - 976 c.: ui. -
ISBN 978-5-9704-1570-2.

6.3.1 IlepeyeHnb NporpaMMHOro odecrne4eHus

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.2 TlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas OUOIMOTEUHAs CHCTeMa H3aTeNnbCeTBa «Jlanby. IloHOTEKCTOBAs AIIEKTPOHHAs OMOIHOTEKA.

WnavBuyaabHBIN HEOTpaHUYEHHBIN TOCTYN Yepe3 PUKCHpOBaHHbIM BHeHU [P anpec akageMun HeOrpaHUYEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 JTF000W TOUYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHeT.http://e.lanbook.com

6.3.2.2 | DnextpoHHas 6ubnuoreka rexuuueckoro BY3a (ObC «KoHcynbTaHT cTyneHTta). [loHOTEKCTOBas 3JeKTpOHHAs

onbmmoTeka. VHAMBUTYaTBHEIM HEOTPAaHWIECHHBIN TOCTYI Yyepe3 GUKCHpOBaHHEBIN BHeIHUH [P angpec akagemun
HEOTpaHMYEHHOMY KOJIIUECTBY IT0JIb30BaTeNIel U3 II000H TOUKHM, B KOTOPOIT HMeeTcs IOCTYI K ceTH VIHTepHeT.
http://www.studentlibrary.ru

6.3.2.3 | Dnexrponnas Gubuoreunas cucrema « 35C FOPAUT www.biblio-online.ru». IToMHOTEKCTOBAS 3MEKTPOHHAS

oubmroTeka. VIHIMBHIyanbHBII HEOTpaHIMYCHHBIH TOCTYN Yepe3 pUKCHPOBaHHBIN BHeIIHUA [P anpec akamemuu
HEOTPaHMYCHHOMY KOJIMYECTBY TOJIb30BATEICH 13 JIF000H TOYKH, B KOTOPOH UMEETCs IOCTYI K ceTh MIHTepHeT.
https://www.biblio-online.ru/

6.3.2.4 | DnexTpoHHbIH nepuoaudeckuii cipaBodHHK «Crctema APAHT». [TomHOTEKCTOBBIN, 0OHOBIsIEMBIH. JloCTyI 11O

JIOKQJILHOM CETH aKaJeMUU

6.3.2.5 | HanimonanbHas dyieKTpoHHAst OnbmuoTreka. JIoCTyI MOCpeICTBOM UCTIONIb30BaHus ceTh «HTepHeT» Ha 32 TepMuHaIa

noctyna. https://H36.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUILIIUHBI (MOAY JIS)

Aynuropus

Bun pabot

Hasnauenwne

OcHaIIEHHOCTh

322

Jlex

YuebHast aynuTOpus

CTOJBI, CTYITBS yICHHIECKHE, JEMOHCTPAIIOHHOE 000pyIOBaHNE
(mpoextop ACER (1 wr.), nudpoas untepaktuBHas nocka (1 mr.),
niepcoHasbhbli kommbiorep ACER (1 1mT.) ¥ yaeOHO-HATIAAHbIC
TOCOOHS

427

JIab

YuebOHast aynuTOpus

[xad co crrenrann3npoBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,
MUTIETKY, IITATUBBI, MEPHBIE CTAKAHBI, XAMUYECKUE PEaKTUBHI) (1
mrt.), mKad BeITsHKHOH (1 11IT.), Tabnuna «PacTBOPUMOCTD KUCIOT U
ocHoBaHmi» (1 mT.), Tabmuna «Ileprommgeckas cucrema
MenneneeBay (1 mrt.), gocka kimaccHas (1 mr.), cTonbl 1a00paTOPHBIE
(5 wt.), Tabyperku (19 mt.), cron npenogasarens (1 wrT.), pakoBHHA
(1 wrt.), ety /m (1 wir.)

1-204

CP

ITomemmenue aus
CaMOCTOSATETIFHON PabOTHI

Croue (28 1iT.), cTynbs (48 miT.), mKad ¥ CTEITaXH ¢ TUTEPATYPOid,
KOMITBIOTEpPHAS TEXHUKA C BO3MOXKHOCTBIO TIOAKITFOYCHHUS K CETH
"UuTepHeT" U oOecneyeHneM JOCTYa B JIEKTPOHHYIO
HHGOPMAIIMOHHO-00pa30BaTENbHYIO CPEAy OpraHu3auu(4 mrT.).

1-401

CP

ITomemenue ais
CaMOCTOSATENBHOM PabOTHI

KommnbrorepHast TEXHHKA C BO3MOKHOCTBIO IIOAKIIIOUEHHS K CETH
"UuTepHeTr" U o0ecnedyeHneM JTOCTYIa B JICKTPOHHYIO
HH()OPMAIMOHHO-00pa30BaTENbHYIO CPEAY OpraHU3annu (HOYyTOyKy,
TepCOHAIbHBIE KOMITBIOTEPHI) (4 1IT.)

8. METOIMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JISA)

Cnenuduxoii 3a09H0# HopMbl 00ydeHHS SIBIIETCS peobIiaaroliee KOIMYECTBO YaCOB CAMOCTOSATENBHOM paOOTHI 110 CPAaBHEHHIO C
AyIUTOPHBIMH 3aHATHSIMH, TO9TOMY METOJMKA H3YIEeHHS Kypca IpeycMaTpUBaeT Hapsay ¢ JEKIHSIMH, Ta00paTOPHBIMHU U
MPaKTUYECKUMH 3aHATUAMH, OPTaHU3aLUI0 CAMOCTOSATENBHON pabOThI CTYIEHTOB, IPOBEICHUE KOHCYITAIUN, MPOMEXYTOUHOTO U
UTOTOBOTO ()OPM KOHTPOJIS.
Y4eOHBIH Iporece I CTYyAEHTOB 3a09HOH (POpPMBI 00ydeHNS CTPONTCS HHAYE, YeM JUIS CTYCHTOB-OYHUKOB. B CBsI3M C
YMEHBIICHUEM KOJTMYIECTBA ayIUTOPHBIX 3aHATUH (B COOTBETCTBUU ¢ pabOUNMHU yIeOHBIMH [IAHAMU) JOJIS CAMOCTOSTENBHON
paboThI 3HAYUTENBHO yBenuunBaeTcs. [Ipenonasarens B mpouecce ayIUTOPHBIX 3aHATHI OCBEIAET OCHOBHBIE KIIIOUEBBIE TEMbI
JUCIIUIUIAHBI M 00parmaeT BHUMaHUE CTYICHTOB Ha TO, YTO OHH JOJDKHBI BCIOMHHTE U3 paHee MOJy4eHHBIX 3HAHUH.
CTyneHTHI, H3ydaromue JUCIUIUINHY « XUMHUD, TOJDKHBI 001aaTh HaBBIKAMH PAaOOTHI ¢ y9eOHON IUTEpaTypoil u IpyruMu




UH()OPMANMOHHBIMYA HCTOYHUKAMH, B TOM YHCIIE, HHTEpHET-CaliTaMH, a TaKXkKe BIaJeTh OCHOBHBIMU METOAAaMH, TEXHUKOH U
TEXHOJIOTHEH cOopa u 00pabOTKH HHGPOPMAIIHH.

CamocrosTensHas padoTa CTyACHTOB 3a09HOM (hOpMBI 00yIeHNs TOIDKHA HAYMHATHCS ¢ 03HAKOMIICHHS ¢ pabodei mporpaMMoin
JUICIUILIAHEI, B KOTOPOIl epedYrCIIeHbI OCHOBHAS U IOMIOTHUTEIbHAS TUTEpaTypa, yaeOHO-MEeTOANIECKHE 3aJaHNsI HEOOXOAUMEIE
JUISL U3y4eHHS AUCLUILIHHBL U pabOTHI Ha Ta00pPaTOPHBIX 3aHATHSAX.

B paGoueii mporpamMMe AUCIUIUIMHBI MIMEETCS CIIENUaNbHBIIN paszaeln (IpuiiokeHue 3. MeToqudeckue yKazaHus K caMOCTOSITEIbHON
paborte cTyneHTOB). MeToIiueckie yKa3aHHsI BKITIOUAIOT B CE0sI 3a1aHISI CAMOCTOSATEIBHON pabOThI IS 3aKPEIUICHUS 1
CHCTeMaTU3alu1 3HaHHUH, 3aJaHUs CAMOCTOSITENIBHOM paboTs! U1 (OPMUPOBAHHS YMEHHI U 3a1aHUS AT CAMOCTOSATETBHOTO
KOHTPOJISI 3HAHUU.

3amaHus A 3aKPEIUICHUS U CHCTEMAaTH3aliK 3HAHNH BKITIOYAIOT B ce0sl IepedeHb TEOPETHIECKUX BOIIPOCOB.

3amaHus A1t GOPMHUPOBAHUS YMEHUH COAEPKAT MPAKTHUECKUE 3a1a9H 110 KypCy.

3afaHus A CAMOCTOATEIBHOTO KOHTPOJIS 3HAHUI MO3BOJIAT 3aKPEMHUTh NMPOIICHHBIN MaTepUal H CPOPMUPOBATH HABBIKH
(opMyIHpOBaHUs KPATKHX OTBETOB Ha MOCTAaBJICHHBIC BOIIPOCHI. 3a/JaHUsI BKJIFOYAIOT BOIIPOCHI JUISl CAMOKOHTPOJIS M TECTHI IS
OIIEHKH YPOBHS OCBOCHHS MaTepHalia TEOpPEeTHIeCKoTo Kypca. [ ynoocTBa paboTHI ¢ MaTepHanoM, Bce 3aJaHns pa30UTHI 1O
TeMaM JUCHUILINHBL.

W3yueHue kaxaoil TeMbl clIeqyeT HauMHATh C BHUMATEIbHOTO O3HAKOMIIEHHS! ¢ HAOOpOM BONpocoB. OHM OPUEHTUPYIOT CTYICHTA,
TIOKA3BIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOH TeMe. ClieyeT IMETh B BUAY, UTO YIEOHUK MM YIeOHOE TI0COOne UMEET CBOIO
JIOTUKY MOCTPOCHHUS: OJHHU aBTOPHI OoJIee MUPOKO, a Apyrue 6oJiee y3K0 pacCMaTPHUBAIOT Ty WIIH HHYIO Tpobiemy. Ipn n3ydeHnn
T000#i TeMbl paboueil mporpaMMBl ClIeAyeT MOCTOSIHHO OTMEYaTh, KaKKe BOMIPOCH! (IIyCTh B MHOM JIOTMYECKOM
HOCJIEZI0OBATEIBHOCTH) PACCMOTPEHBI B JaHHOM IMIaBe yueOHMKa, yaeOHOro 1ocoOus, a kakue omymieHsl. [1o 3aBepimennn paboTs
HaJl y4eOHNKOM JIOJDKHA OBITH SICHOCTH B TOM, KaKH€ TEMBI, BOIIPOCHI IIPOTPaMMBI YIeOHOTO Kypca BHI )K€ H3ydHITH, a KaKne
HPEICTOUT U3YIUTh MO APYTUM UCTOYHHKAM. B ciiydae BO3HUKIINX 3aTPYJHEHHH B IOHUMAaHUH y4eOHOTO MaTepHaa Clemyer
00paTUTHCS K APYTUM UCTOUHHKAM, I7IE M3JI0)KCHHE MOXKET 0Ka3aThes 00Jiee JOCTYITHBIM.

IToHmMaHme 1 yCBOGHHE COJlep)KaHMsI Kypca HEBOSMOXKHO 0€3 YeTKOTO 3HAHHS OCHOBHBIX TEPMUHOB M OHATHI, MCIIOIB3YeMbIX B
JIAHHOH TUCLUIUINHE [0 KaX10M KOHKPETHOH Teme. J{J1sl 9TOro CTyAEHT JOJKEH UCIIONb30BaTh OIPEEIECHUs HOBBIX TEPMUHOB,
KOTOpBIE JJABATHCh Ha JIEKIIH, a TAKXKE B PEKOMEHIOBAHHBIX yueOHBIX U HH(OPMAIMOHHBIX MaTepHaax.

ITpu n3ydeHnu JUCHUIIINHBI « XUMUSD CIEAYET YCBOUTH:

1. TeopeTrueckue OCHOBBI XUMUH.

2. IIpuHIHIBI © METOIBI XUMUUECKOTO aHAIN3A.

3. IIpyHIUIIBI ¥ METO/IbI XMMHUECKOTO KOIMYECTBEHHOTO aHaN3a (TPaBUMETPHsI U TUTPUMETPHS).

4. Teopernueckue OCHOBBI (PH3UKO-XUMUYECKHUX (MHCTPYMEHTAIBHBIX) METOIOB aHAIN3a, MX IPUMEHEHUE IS OTIPEIICICHHS
Ka4eCTBEHHOTO M KOJTMIECTBEHHOTO COCTaBa aHATM3UPYEMBIX OOBEKTOB.

CoBpeMeHHBIe CPEICTBA CBA3U MO3BOISIOT CTPOUTH B3aMMOOTHOIIEHUSI C IIPENoAaBaTeNeM U BO BPEMsl CaMOCTOSITENIbHOM paboThI C
HOMOILbIO HHTEPHET-BUAEO-CBS3H, @ HE TOJIBKO BO BPEMsI ayJIUTOPHBIX 3aHATHI U KOHCYIbTAlMH. i1 IPOLyKTUBHOTO OOIEHUS
CTYAEHTY HEOOXOANMO BIIa/IeTh HABBIKAMH JIOTUYHOTO, TIOCIIEJOBATEIBHOTO W TIOHATHOTO H3JI0XKEHUS CBOETO BOIIPOCA.
JKenarensHo, 4TOOBI CTYIEHT 3apaHee HANMCAT MIEKTPOHHOE MHCHMO, B KOTOPOM MEPEUHCINI HHTEPECYIOIUE €T0 BOMPOCHI HIIH
BOIIPOCHI, U3y4EHHE KOTOPHIX MPEACTABIAETCS eMY 3aTPYIHUTENBHBIM. DTO AACT BO3MOXKHOCTB MPENOJaBaTENIO ONEPATUBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3HU 1 00JIee KaUeCTBEHHO ITOITOTOBHUTHCS K MOCIIETYIOIAM 3aHATHSM.

TToHBIM KOHCIIEKT JIEKIUH 1 3aJaHUH U CAMOCTOSATENbHON pabOTHI CTyAEHTOB, APyrue HEOOXOIMMbIE METOANIECKHE
pEeKOMeHIalluU pa3MelleHbl B ceTh IHTepHeT.

Heo6xonuMo OTMETHTb, YTO CAMOCTOSTEIbHAs paboTa ¢ INTEpaTypol 1 MHTEPHET-UCTOYHUKAMU HE TOJIBKO I10JIe3Ha KaK CPEICTBO
6osree TITyOOKOTO M3ydeHHs JII000H MUCIUIUINHEL, HO M SABISETCS HEOThEMIIEMON JacThio Oymymmiel npodeccnoHaIbHOH
JIeATeIbHOCTH BBIITYCKHHIKA OaKanaBpuara.

IIPUJIOXKEHUA

[Mpunoxenue 1 (MY k ®OC).docx




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



