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1. Ilean ¥ 3aa291 AHCUHILIHHDBI

Henvio nucuunmuus! siBusercs NPHOOPETEHHE CTYIEHTAMH 3HAHUH B 06IACTH XUMUH,
$opmuposanue GynnamenTanbHbIX 3HAHMI 10 oOLIel, HEOPraHUYECKOH 1 AHATUTHYECKON XUMMUH
YMEHHI 1 HaBBIKOB SKCMIEPUMEHTATbHO paboThI.

OcHoBHbIE 3aKa49M PaCKPBIBAIOTCS HA OCHOBE U3JIOKEHUS TPeOOBAHMIT K 3HAHUAM, YMEHUSIM
1 HABbIKAM, KOTOPBIMU JOJKHBI OBJIANETh CTYAEHTHI:

* chopmupoBath TeopeTHueckumii (yHIAMEHT COBpPEMEHHO XMMMH Kak €UHOH, JIOTHYECKU
CBSI3aHHOH CHCTEMBI,

® PaCIIMPUTL M 3aKpenuTh 0a3OBble MOHATHS XHMHH, HEOGXOUMBbIE AN ajbHeHero
U3YHCHUS PasIMYHBIX 00nacTell ecTecTBO3HAHMS,

® CHOPMHPOBATL YMEHHUS M HABBIKY IKCMIEPUMEHTANILHOM paboThl, CAMOCTOSTENLHOIH paboTsl
C HAYYHO-TEXHUYECKOH IUTepaTypoit;

® PasBHTb CIIOCOOHOCTH K TBOPYECTBY, B TOM YHCIE K HAY4HO-HCCIIe0BATEIbCKOM paboTe, u
BbIPabOTaTh OTPEGHOCTH K CaMOCTOSITEIBHOMY IPUOOPETEHUIO 3HAHHIL.

2. MecTo AuCHHIIIHHBI (moayas) B crpyxType OIT baxanaBpuara

Hucuunimusa sxonur B nepeveHb KypcoB 6a30B0ii yacTu yueGHOro muana,

JMcuuniyuEa  BOOpYKaer MOHATHIMHBIM 1 KaTerOpUHHLIM aInapaToM Mo 3Toi oTpaciu
3HAHWI U COOTBETCTBYIOIIE TEPMHUHOJIOTHEH, npumensieMoit B orpaciu. Oua HENOCPECTBEHHO
CBS3aHA C AMCHMIIIMHAMH. O€30MacHOCTH KHSHENCATEIHOCTH, OCHOBAHMA M (DyHIAMEHTSI,
METOAbI aHANHM3a CTPOMTENBHBIX MATEPHAIIOB, KOJOIHS TOPONCKOM CpPeAbl, XMMHs BSIKYL{HX
MaTepHaos.

3. Ilepeuens nuannpyempix Pe3ynbTaToB 00yueHHsI N0 QHCHMILIHHE (moay.mo),
COOTHECEHHBIX C MIAHUPYEMBbIMH PE3yJIbTATAMH 0CBOCHHS o0pa3oBaTebHOl NPorpamMmsi.

ITpouecc H3YYE€HHS] IUCLUTIIUHB  « XXMM HalpaBI€H HAa H3yYEHHE CIEAYIOIIHX
KOMITETEeHIIHI

® YHUBEPCAlIbHbIE KOMITETEHIHH

YK-1 - cnocoben OCYLIECTBIIATL NMOKMCK, KPUTHIECKMH aHANN3 M CHHTE3 uHbOpMaLMH,
MPUMEHATB CHCTEMHBIi MOIXO/ NIOCTABJIEHHbIX 33734,

* OGmenpodecchonanbrbie KoMmeTeHuy:

OIK-1 - crocoben pemars  3amaun NPO(ECCHOHANBHON  NIESTENBHOCTH HAa  OCHOBE
HCTIONIB30BAHMA TEOPETHHYECKUX M MPAKTHYECKHX OCHOB €CTECTBEHHBIX I TEXHUYECKMX HayK, a TaKKe
MaTeMaTHYeCKOrO armapara.

B pesynbrare usyuenus nucuummms: CTYJEHT JOJKEH

HaAmMb;

HEIH, 31291 XUMUH, TyTH U CTIOCOGI MX PelIeHHS: POJIb U 3HAYEHHE METONOB XUMUH B 0BIACTH
TOBApPOBENCHHUS!, TIOHHUMATh CYLIHOCTD H COLMANILHYIO 3HAYMMOCTE CBOEH Gyaymwmeit mpodeccun,
MPOABIATE K HEH YCTOMUMBBIA WMHTEpec, umeTs NPENCTaBIEHHE O COBPEMEHHOM MHpPE Kak
AYXOBHOH, Ky/IBTYPHOM, HHTEIIEKTYaNbHOI 1 SKOJIOTHYECKON LIEJIOCTHOCTH; OCO3HABATH CeBst 1
CBO€ MECTO B COBPEMEHHOM OOINECTBE, OCHOBHEIE PA37C/bI XUMUH; OCHOBHBIE TIOHATHS H METOIbI

34KOH W XapakTePHCTHKY 3JIEMEHTOB nepuoauyeckoi cucremsr JIU. Menneneesa, ocHOBbI
TEOPUH TNPOTEKAHHS XUMHYECKUX MPOLIECCOB; OCHOBHBIC NMPABHJIA OXPAHBI TPYAA M TEXHHKU
6esonackoctn npu pabore B XUMHYECKO# Taboparopuu;

YMmems:

AOKa3bIBaTh C MOMOILIBK) XHMHYECKHX PeaKLMi XMMUYECKHE CBOHCTBA BEIIECTR HEOPraHU4eCcKOoii
M OpraHu4ecKOH MNpPUPOABI, I0JB30BATHCS OCHOBHBIMH  DEaKTUBaMM, PACTBOPHTENSIMH U
XUMHYECKOH MOCYIOl; ONMMCHIBATE ACMOHCTPALIMOHHBIE M  CAMOCTOSTEIBHO MPOBEIEHHbBIE



SKCIEPUMEHTBI, HCIOJIb3ysA IUIsl 3TOrO0 €CTECTBEeHHbIH (Pycckuii, poaHOit) S3BIK W A3BIK XUMUH;
ONMHCBIBATL M Pa3/M4aTh HM3YYEHHBIE K/IACCHI HEOPraHM4eCKUX W OPraHMYeCKHUX COENMHEHHIl,
TIPOCTBIE H CJIOXKHBIE BEIIECTBA, XHMHYECKUE PEAKLIHH; KJIACCH(ULIMPOBATL M3yYeHHBIE OGBEKTHI
W SABJICHHS, HAOJIIONATh IEMOHCTPUPYEMBIE M CAMOCTOSTENLHO NIPOBOJIUMBIE OTIBITHI, XUMUYECKHE
PeaKLuH, MPOTEKAIOIHe B TPUPOAE M B OBITY. nenath BBIBOABI M YMO3AKIIOUEHHUS U3
HAOMONEHUH, M3YYEHHBIX  XHMHYECKUX 3aKOHOMEPHOCTEH, INPOTHO3UPOBATH  CBOMCTBA
HEU3Yy4YCHHBIX BEIIECTB IO aHAJNOTHM CO CBOHCTBAMM M3Y49eHHBIX; COCTaBJIATH (HOPMyIIBI
KOMIICKCHBIX COEIMHEHUH M J1aBaTh UM HA3BAHMUS: PacCHUTLIBATE OCHOBHBIE HHEPreTHYECKHE
XapaKTEPUCTUKH XHMHYECKMX TPOLIECCOB, TFOTOBHTE PAacCTBOPBI C 3a7aHHOM KOHLEHTpalueii
PAaCTBOPEHHBIX BELECTB; MPOrHO3UPOBATH BO3MOKHOCTE 00pa3oBaHus OCA/IKOB MPH CMELIMBAHUHI
PacTBOPOB C M3BECTHON KOHLEHTPALMEH PACTBOPEHHBIX BEIIECTB, CAMOCTOATENbHO paboTaTh ¢
y4ebHOM u cnpaBo4HO JUTEpaTypoit 1no obuie, HEOPraHW4ECKOH, U AHANMTHYECKOH XUMHM:
OKasblBAThb TEPBYIO MOMOWIb MPH OTPABIEHMSX, OXKOrax M APYrUX TpaBMaX, CBSI3aHHBIX C
BELIECTBaMHU U J1aDOPAaTOPHEIM 06OPYIOBAHHEM:

énadems.

OCHOBHBIMH NPUEMAMH U TEXHHMKOH BBIMOJHEHUS SKCNEPUMEHTOB M0 00IIei, HeOpraHu4YecKoif 1
AHAJIMTUYECKOH XMMHHU, HABLIKAMH mJIsi MPOBEACHNA DA3NMYHBIX HCCIENOBAHUIA, TPHMEHSTE
MOy CHHBIE SHAHHS HA NPAKTHKE NPH AHANN3E XUMHYECKHX SBICHMUI M PELIEHUH PACYETHBIX U
IKCNEPUMEHTAIbHBIX 3a1a4;, HABBIKAMH PaGOTHI C y4ebHo# nuTepatypoit u 3IEKTPOHHBIMH
6azamMu JaHHBIX.



4. O0bém auCUHNIMHBI H BUIbI yuebHoii paGorel.

AU CUHILTHHbI.

4.1. O0bémM JUCUMNIIHHBI U BHABI y4ebHo# paGoTbl mo o4HOH (hopme obyuenus.

O6mas TpyaoémkocTs

Obmas TpyroémrocTb mUCHHIIHHEI cocrayisieT 4 3a4€THbIx eaunnn (144 qaca).

Bun yue6uoii pabors i a]:;g;:e. C(lemec'rp o
Kooraurwie nncss (Beero). - . T 51,35/1,43 | 51,35/1,43 |
B ToM umcre:
Jlexuuu (JI) 17/0,47 17/0,47
Jlaboparopuere pabotei (JIP) 34/0,94 34/0,94
Konrakrhas pa6ora B nepron arrecranmm (KPAT) 0,35/0,01 | 0,35/0,01
CamocrosTenbhas paborta mon pykoBoacTBOM NpenoaaBaTesist
(CPIT)
Camocrosrenbnas paGora (CP) (scero) Sy A8 | sTLaE
B Ttom yucre:
Pacuerno-rpaduueckue paGorer
Pedepar 9,6/0,27 9,6/0,27
Jpyaue euowr CP (echu npedycmampueaiomes, npusooumcs
nepeyens 6uooe CP)
1. CocraBnenue nana-KoHCIeKTa 15,4/0,43 | 15,4/0,43
2. Ilposenenue MoHUTOpHHTA, noadop M aHAIN3 CTATHCTHYECKUX
NaHHbIX
3. HozroToska k n1a6opaTopHbiM paboram 32/0,88 32/0,88

Kypcosoid npoexr (paGora)

-:

SK3aMeH

o )

JK3aMeH

dma:p(;h;iéﬁcﬁot{_ﬂoﬁ aTTeCTALMH! - _ =
Obmas ypynotmwocin Gt ue)i. T S T ]

4.2. O0bém AHCUMILIMHBI U BHABI y4ebHo¥ paGoTsl no 3a04Hoi thopme o6yuenus.
O6mas TpyroémMKocTs AUCHHIIHED! COCTaBJACT 4 3a4ETHBIX exunuub (144 qaca).

Bup yuebnoii paGors: q::;:j;e. [ Ce;: L
Konrakrhbie uace ergl. T e T 14,35/0,39 14,35/0,39 |
B Tom uucne:
Jlexiuu (JT) 6/0,16 6/0,16
Jlabopatopusie paGoter (JIP) 8/0,22 8/0,22
Konrakrnas pa6ora B nepuop arrecrauun (KPAT) 0,35/0,01 | 0,35/0,01
CamocrosiTenbaas pa6ota mop PYKOBOACTBOM nipenonasates (CPIT)
Camocrosrenbnan paGora (CP) (secero) AT W
B ToMm umcre:
Pacuerno-rpaduyeckue paGorsr
Pedepar 20/0,55 20/0,55
HApyeue  6uoer CP  (echu npeoycmampuseaiomes, npusooumcs
nepeuens 6uooe CP)
1. CocraBnenue nnana-koHcexkTa 24/0,67 24/0,67
2. Tlposenenne mouuTOpHHTa, nondop M aHANM3 CTATHCTHYECKHX
IaHHBIX
3. Ilpopabotka yuebroro Mmarepuana 41/1,14 41/1,14
4. ITogroroska k 11abopaTopHBIM pabotam 36/1 36/1
Kypcosoit npoexr (paGora)
Dopma NPOMEKYTOUHON aTTecTaluy: 9K3aMeH | 3K3aMeH
O6masa rpysoémxocrs (vacw/ze) T 144/4 | 1444 |




S. CTpyKkTypa H coxepKanue ANCUMILIHHBI

S.1. CTpyKTypa AHCUMIIHEBI A0S 04HOIH (opmbl 06yuenus

Buapr yueGuoii pa6orsl, BRI0Yas

D@opmbI TeKyIIero

g CaMOCTOsITeNIbHYI0 paboTy H TpyaoemkocTs (B KOHTPOJIsSI
E yacax) ycneBaemMocTH
Ne Paznen § 4 (::u’;im
n/n AHCUHILITHHBI E = E = 3 i ®opma
= - A | A = B) b
5 <z |Q E NPOMERYTOUHOIH
m = arTecTauMHH
(no cemecmpam)
1 cemecTp

1. | OcHOBHBIE Kacch! ITpoeepka
HEOPraHu4ecKkmux AOMaIIHEero
COENUHEHMIA. 1-3 |2/0,056 | 4/0,11 6/0,17 | 3ananus. Otuer no

naboparopHoi
pabore

2. | Ctpoenue atoma u Bbaun-omnpoc.
NEPUOTHYECKUI Otuer no
- 4-5 | 2/0,056 2/0,056 6/0,17 | "@00paTopHoii
OcHOBHBIE MOHATHS pabote
0 XMMUYECKOH
CBSI3H.

3. | DHepreruka u Bauu-onpoc.
KMHETHKa Ortyer no
XHMHYECKHUX 6-8 | 2/0,056 |4/0.11 6/0,17 nabopaTtopHoii
MPOLIECCOB. pabore.
Xumuyeckoe Obcyxnenne
PaBHOBECHE. JOKJIaI0B

4. | PactBOp®I U HX IIposepka
XapaKkTepUCTHKA. NOMAIIHEro
Teopust 3ajanus. Oryer
SAeTpomiITH- 9-102/0,056 |4/0,11 6/0,17 | MO 7abopatoproii
4eCcKOo pabore
JUCCOLIMALIMY,

CunbHble u cabeie
SJIEKTPOJIHTHI.

5. | PaBHOBecue B IIposepka
pacTBopax AOMAIITHEro
L P WOV | . | sosg |4 6/0,17 | 32AaHma. Oraer
coJieii u B 1o jabopaTopHoii
Oydepubx pabore
pacTBopax.

6. | Komniekcusie bmu-onpoc.
COEMHEHHS, Otyer no

12 [2/0,056 |4/0,11 6/0,17 | "@00patopoii
pabore.
Obcyxnenne
NOKJIaZIOB

7. | OkucnuTenbHo- ITposepka
BOCCTaHOBUTEJIbHBIE AOMAIIHEro
MPOLECCHI M UX 13-14 2/0,056 | 4/0,11 6/0,17 | 3amanus. Oryer
XapaKTepUCTHKa. 1o jabopaTopHoit

pabore

8. | Dnexrponm3 ITposepxka
PacTBOPOB u 15 12/0,056 [4/0,11 6/0,17 | nomamnero

L PacniaBos. 3ananus. Oruer




Ypasuenue
Hepucra. Kopposus
METAaJUIOB,

pabore

no ﬂaﬁopaTopﬂoﬁ—[

O6mue croiicTea
METaJLIOB U
HEMETAJLJIOB.,

16 | 1/0,03 [2/0,056

9/0,25

pabote

IIposepka
NOMAIIHErO
3aganust. Otuer
10 1abopaTopHoit

10.

IIpomexyTounas
aTTeCTalms;
9K3aMeH

17

35,65/
0,99

dbopme

IK3aMEeH B YCTHOM

Hroro:

17/0,47 34/0,94

0,35/
0,01

35,65/

0,99 57/1,58

|

S.2. CTpyKTypa AMCHHILIMEBI 115 32049HOI dopmbr 06yuenus

Ne
n/n

Pazaen aucuunaunb

Bupbr yaeGuoii paborsl, Baouas CaAMOCTOSITEJILHYI0

pa6oty u Tpynoémiocts (B yacax)

CPIl

KPAT

a
=

Kourpoas

Ccp

1 cemecrp

OcHOBHBIE KJ1aCChI

HEOPraHMYeCKHX COeIMHEHMUIA,

1/0,028

2/0,056

9/0,25

Crpoenue atoma u

NEePUOAMUYECKHUI 3aKOH.
OcHoBHbIe noHsATHS O

XHMUYECKOH CBS3H,

1/0,028

2/0,056

16/0,444

DHepreTuka u KHHETHKA
XHUMHUYECKHX MPOLECCOB.
XuMuyeckoe paBHOBeCHE.

1/0,028

16/0,444

PactBops! u nx XapaKTepUCTHKA.
Teopust anexrponmuruueckoii
nuccounauun. CunbHble U cabbie

SJIEKTPOJIUTEI.

1/0,028

2/0,056

16/0,444

PasHosecue B pacTBopax
TCUAPOJM3YIOLIMXCS CONEH U B
OydepHbix pacTBopax.

16/0,444

KomriekcHbie coenmnenus

11/0,306

OxucnurensHo-

BOCCTaHOBUTEJIbHBIE IPOLIECCHI U
MX XapaKTePUCTHKA.

1/0,028

2/0,056

12/0,333

ONeKTPOIN3 pacTBOpOB
pacrniasos. Ypasuenne Heprcra.
Kopposus merannos.

1/0,028

12/0,333

O6mue csoiicTBa MeTaLIOB 1

HEMETAJLIOB,.

13/0,36

10.

Ipomesxyrounas arrecramus:

SK3aMeH

8,65/0,24

Hroro:

6/0,16

0,35/

8/0,22 8,65/0,24

0,01

121/3,36
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S5.4. IlpakTH4yecKHe M CeMHHAPCKHEe 3aHATHS, MX HAHMEHOBAHHE, COAEPIKAHHE M

00béMm B wyacax

IlpakTiueckue 3aHATHS YaeOHBIM MIAHOM He MPENyCMOTPEHBI.

3.5. Jlaboparopubie 3ausTus,

HX HAHMEHOBaHHe H 00bEM B wacax aus cryaenros OO

u 3®0
O6bém B uacax /
Ne Ne pazpena HaumenoBanue TPYAOEMKOCTS B 3.e.
n/n AHCUHILTHHBI JaboparopHbix paGor 0®0 l 300
I cemecTp
1. |OcHoBHBIE KacChI Knaccer Heopranuuecknx 4/0,11 2/0,056
HEOPraHUYEeCKUX BEILLECTB. OKCH/IbI, OCHOBAHUSI,
COEAMHEHMIA, KHCJIOTBI, COJIH.
2.|Crpoenue atoma u KBanToBo-rpapuueckue 4/0,11 2/0,056
NEPHOIMIECKHH 3aKOH. | (OPMYJIbI Pa3THIHBIX ATOMOB.
OcHoBHbie moHsTHS 0 | DrIekTpOHHBIE, CTPYKTYpHBIE H
XUMHYECKOH CBSI3HU. MPOCTPaHCTBEHHBIE (HOPMYITBI
MOJIEKY.I.
3. |DHepreruxa u kuHeTHKA Tepmonunamiyeckue pacuers: 4/0,11
XUMHYECKUX MPOLIECCOB. |10 YPABHEHUSAM XUMHYECKHX
Xumuueckoe PEAKLIMA: SHTAJIBITHSI, IHTPOIIHS,
paBHOBeCHE. sHeprust ['u66ca. Cxopocts
XUMHYECKUX PEaKLHiA,
XUMHYECKOE PABHOBECHE,
4. |PacTBOpSHI 1 HX IIpurorosnenue pacreopos 4/0,11 2/0,056
XapaKTepUCTHKA. PasIMYHON KOHLIEHTPALIUH,
Teopust
3NEKTPOJUTUYECKO
aucconuauuu. CuibHbie
1 Cr1aOble 3JIEKTPOTHTHL,
5. |PaBHOBecHe B pacTBOpax I'unponus coneii. Onpenenenue 4/0,11
THAPOJIH3YIOUIMXCS pH 6ydeprbix pacTBopos.
couneii u B OydepHbix
pacTBopax.
6. |[Komruiekchbre Koopaunaumnonnsie 4/0,11
COEIHHEHMUSI. COEIMHEHHS.
7. |OxucnurensHo- OxucaurensHo- 4/0,11 2/0,056
BOCCTaHOBUTEJIbHBIE BOCCTAHOBHTEJIbHbIE PEAKLIHH.
TIPOLIECCHI U MX
XapaKTePHCTHKA.
8. | SmexTponms pacreopos NEKTPONIH3 PaCTBOPOB 1 2/0,05
H PacruiaBoB. Y paBHEHHE |pacIiIaBoB.
Hepnucra. Kopposus
METaJJIOB.
9. |O6wue croiicTpa Merabl 1 HeMeTabl, ux 4/0,11 -
METAJLIIOB M HEMETAJIIOB. |CBOMCTRA.
| Hroro: 34/0,94 8/0,22




5.6. IlpumepHas TemaTHKA KypCOBBIX npoexTos (pator)
Kypcossie npoekrsi (paboTsr) yueGHbIM mmaHoM He NPENYCMOTPEHDI

3.7. CamocTosTenbHas pa6oTa cTyaeHToB
Conepxatune u 0656M CaMOCTOSITETLHOI paboThI CTyIeHTOB

Iepevens aomammux O6bém B yacax /
Ne Pa3nennr u remb1 paboyeii 3aJaHHi H APYrux Cporcu TPYAOEMKOCTB B 3.e,
nporpaMmmusi BOIMPOCOB AJst
ua camocronfenrfnoro H3Y4eHHs camoc:omeabnoro SeROReHuY 020 30
H3Y4YEHHHA
I cemecTp
1. |OcHoBHbIe K1acCH! I'enernueckas cBsizb: 2 Hepens 6/0,17 | 9/0,25
HEOPraHH4eCKUX COEIMHEHMI. |COCTABIIEHHE CXEM.
2. |Crpoenue atoma u Xapakrepucruka 4 nepens 6/0,17 |16/0,444
NePHONMYECKHIT 3aKOH. 3JIEMEHTOB 10 MOJIOKEHHIO
OcHoBHEIE MOHATHS O B ITEPHOAUYECKOM CHCTEME,
XHUMHYECKOH CBS3H, Onpenenenne Buna ceasy B
PasIIMYHBIX COEAUHEHHUAX.
3. |DHepreruka u KMHeTHKA Pemenue pacuetssix 3anau.| 6 nemens 6/0,17 |16/0,444
XHMHYECKHX IPOLIECCOB. Pemenue 3anau na
XuMHYECKOE paBHOBECHE. OmpeseneHne CKOPOCTH U
CMEIEHHEe XUMHYECKOro
PaBHOBECHSI.
4. |PacTtBOpSBI M HX Pemrenue 3anau na 8 nenens 6/0,17 |16/0,444
XapaKkTepHCTHKA. OMNpezieNIeHNe PasIuIHbIX
Teopus anextponuruueckoiit  |Bumos KOHLIGHTPALIUH.
auccoumaru. CuibHble |1 Onpenenenue noHHo
c1abble HIIEKTPOIHTEL. aKTHBHOCTH PAacTBOPOB,
CTEINEHH U KOHCTAHTEI
JAUCCOLIHALIMH.
5. |PaBHoBecue B pacTBOpax Cocrasnenne cxem 10 Henensa 6/0,17 |16/0,444
THAPOIM3YIOIIMXCS COMEH M B | Pa3/IMYHBIX THITOB
OydepHbix pacTopax. ruaponusa. Pemenue 3anay
Ha ompenenenue pH
OydepHbIx pacTBOpoB.
6. |KommiekcHele coenunenms. Bemmonuenue 3ananmii na 12 venens 6/0,17 |11/0,306
ONpPEZIEIEHHE CTPYKTYPHI
KOMILIEKCHBIX COEIMHEHHIH.
Pemenne 3anay Ha
HAaX0XK/1€HHe KOHCTAHTBI
YCTOHYHBOCTH,
7. |OxucnurensHo- OxucnurensHo- 14 nenens 6/0,17 |12/0,333
BOCCTAHOBHUTEJIbHBIE MIPOLIECCHI |BOCCTAHOBHUTEbHBIE
U HX XapaKTepUCTHKA, TIPOLIECCHI M UX
XapaKTePHCTHKA.
8. |Omexrtponu3 pactBopos u OneKTpoNM3 pacTBOpOB U 16 nenens 6/0,17 [12/0,333
pacrnasoB. YpasHeHue pacruiasoB. YpasHeHue
Hepncra. Kopposus merannos. Hepucra. Kopposus
METaIJIOB.
9. |O6wmue cBoiicTBa MeTALIOB U O6mue cBoiicta Metannos| 17 Hezens 9/0,25 | 13/0,36
HEMETaILIOB, 1 HEMETAJIJIOB.
Hroro: 57/1,58 (121/3,36




6. Ilepeuens yueGHo-veToqMueckoro ofecneyenus Aasi CAMOCTOSITENbHON paboTbi
00y4a10muXCcst N0 AMCUHILIHHE (MOIYJII0)

6.1. Meroauueckue ykasanns (coGCTBeHHbIE pa3paboTku)

1. CranbHas MU., Cunopuna T.H., OxeB A.H. Xumus. Meronuyeckue pasbscHeHHs
A1z CAMOCTOSATELHOIO M3Y4€HMs AUCHMIUINH « Xumusy 1 «O6mas u HeOpraHu4yecKas XHMHU.
— Maiixon: u3n-so MI'TH, 2003. 45 c.

2.Crampnas MW, Cupopusa TM., Xumus. Meronnueckue yKa3aHus 10
CaMOCTOATENILHOMY M3Y4€HMIO MUCLMILIMH «Xumusm» i «OOWmas u HeopraHmueckas XuMus»
Az cTynenTos By3oB. Yacts II. Maiikon: usn-so MI'TH, 2004. 45 c.

3. Cranpnas MM, Xumus: yueGHoe mnocobue 1o CaMOCTOSITE/IbHOMY ~M3YYEHHIO
AMCLMIINHBl «XHUMMS» CTYOEHTAMHM OYHOM M 3a04YHOI dopm obyuenus. — Maiikorn: WIT
Kyuepenko B.O, 2015, 134 c.

6.2. JIuTeparypa ans camocTosTeIbHOlM pabtoTnI

1. Tnnrka, H.JL O6mas xumus: yue6uoe nocobue / H.JL Tiunka, - M. - KHOPYC, 2012.
-752c.

2. Cemenos, UH. Xumus [DnekrpoHHbIit pecypc]: yuebmuk / Cemenos WM.H.,
Iepdunosa WLJL - CIT6.: XUMH3JIAT, 2016. - 656 ¢. - DEC «IPRbooks» - Pexum pocryna:
http://'www.iprbookshop.ru/49800

3. Msanos, B.I'. OcHOBbI xumuu [DeKTpOHHBIIT pecypc]: yuebuuk / B.I'. UBanos, O.H.
I'ea. - M.: KYPC: UH®PA-M, 2014. - 560 c. - DBC «Znanium.com» - Pesxxum nocryma:
http://znanium.com/catalog. php?bookinfo=421658

4. O0mas u HeopraHuyYecKas XHUMUSL. JlaGopatopusiii npakTukym: yueGHOe mocobue /
[C.C. babkuna u zp.]. - Mocksa: FOpaiit, 2012. — 481 c,

5. Endumos, B.U. OcHoBbI 06meil Xumuu [Snexrponnsiit pecypc]: yue6Hoe mocobue /
B.H. Enpumos. - Mocksa: THOPA-M, 2015. - 256 ¢. - DEC «Znanium.com» - Peskxum nocryma:
http://znanium.com/catalog. php?bookinfo=469079

6. Usanos, B.I". OcHOBBI xumun [Onexrponmsiit pecypc]: yuebuuk / B.I'. Hpanos, O.H.
I'eBa. - M.: KYPC: UH®PA-M, 2019. - 556 ¢. - DEC «Znanium.com» - Pexum nocryma:
http://znanium.com/catalog/product/1022478



7. ®OHA OHEHOYHBIX CPENCTB AJISI NpPOBEACHHS NPOMEXKYTOYHOH ATTEeCTALMH
00y4AKOIHXCH N0 JHCHUIIMHE (mony.mi0)

7.1. Ilepeuyens xkomnereHumii c YKa3aHHeM 3Tanos MX (pOPMHPOBAHHMS B mpouecce
0CBOeHHs 00pa30BaTeJLHOMN NPOrpaMmebI

JTansI
dhopmupoBanus
KOMIEeTeHUHH

(HOMED Haumenosanue yuebubix qucuunins, bopmupyOmmUX KOMNeTeHUHH B
cemecTpa fipouecce 0CBOeHHs 00pPa30BaTEIbHON NPOrpaMMBbI
COTJIaCHO

y4ebHOMy
TIaHY)

YK-1 — Cnocoben ocywecmenams HOUCK, Kpumu4eckuit anaius u cunmes ungopmayuu,
RPUMEHAMb CUCIMEMH LI NOOX00 ROCMABEHIbIX 3a0ay

1 ®unocodus

Ilcuxonorus

Xumun

Hcropus u KynbTypa aapiros

OsHakomuTesNbHAs NpaKTHKa

Ilpennunnomuas npakruka

IMoaroroska K coade ¥ cmava roCy1apCTBEHHOTO 3K3aMeHa

O OO o

Ilonroroska k npouenype 3amutst u 3ammura BBIITY CKHOM
KBaJIM(UKALIMOHHOM paBoTHI

9 Hokymenransroe obecneyenue CTPOHUTEIILHBIX paboT

OIIK-1 — Cnocoben pemams 3adauu npogpeccuonansnoii desmenvnocmu na ocnose
HUCROLbI06ANUA MEOPEMULECKUX U NPAKMUYECKUX OCHOB eCTECMBENIbX | MeXnu ueckux
HAYK, @ maKoice mamemamuyeckozo annapama

1,23 MaremaTuka
A Hudopmaruka
2 Huxeneprast rpaduka
1 Xumusn
1,2 Dusuka
3 OxKonorus
1 Haueprarensuas reomerpus
3 Teopernyeckas mexanuka
-+ Texuuyeckas mexanuka
3,4 Conporussenne marepuanos
6 CrpourenbHas mexanuka ]
5 OcHoBbI Opranusanuy u YTIPABJIEHUsI B CTPOUTEIBCTBE
3 OnekTpocHabkKeH e ¢ OCHOBAMH SJIEKTPOTEXHUKH
7 XuMus BSIKYIIUX MATEpHAIOB
4 Texnonornueckas npaxruxa 1
9 IIpennunnomuas npakruxa
9 Hoaroroska k cnaye u cnaua FOCYIapCTBEHHOTO 3K3aMeHa
9 Ioaroroska k npouenype 3aumuTs! i 3amura BBIITYCKHOM

KBAJIMDUKALHOHHOM PaGOTHI
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7.3. TunoBble KOHTPOJbLHBIE 3aXAHHS H HHbIE MaTepHAJIbl, HeOOX0auMBIe A
OLECHKH 3HAHHH, YMEHHH, HABBIKOB M (WJIH) ONbITA AEATEJbHOCTH, XapaAKTePH3YIOIHX
3Tanbl  (POPMHPOBAHMS KOMOETEHUMH B npouecce O0CBOEHHS 00pa3zoBaTeabHOM
MporpamMmmsl

Temsbi goxnagos

1. 3HaueHne XUMHUHM B CO3AHMH HOBBIX MaTepHajIoB, KPACUTENEH U BOJIOKOH.
2. HaHOXMMMYECKHE TEXHONOTHH B CTPOUTENLCTEE,

3. Hopme! skonorudeckoii 6e30nacHocTH 1o BEILECTBAM IePBOro Kjacca
OMaCHOCTH /ISl KHITBIX TOMEIEHMIA.

4. HoBble cTponTeNnbHbIE MaTepUATEL.

5. Kopposust 6eToHoB, crioco6sl 3amuTsr.

6. Kopposus merannokoscTpyKimii.

7. CriocoBe! 3a1UTHI OT KOPPO3HU METAILIOB: MPOTEKTOPHAs, JTAKOKPACOYHBIE
TIOKPBITHS U 1.

8. IlenoGeTorer — Matepuanbl Gymaymero.

9. HoBble MaTepuabl B CTPOUTENBCTBE HA OCHOBE MOJIUMEPOB.
10.9xonoruueckas 6e30macHOCTs METATIONIACTHKOBLIX KOHCTPYKIIHH,
1 I.IIpuMenenue CHIMKATOB B CTPOMTENLCTRE.

12 T'uncoBrie 1 MaruesuasnbHbie BSDKYIIHE.

13.0cHoBHbIE CrIOCOOH! aHAMM3a CTPOMTEJNILHBIX MAaTEPHAJIOB.

14 Kostonast B crpourenscrae (BUTpaXH, LIEMEHT, KpacKu, NaKu u ap.).
15.Onextpoxumuseckas xopposus u criocobsr 60psOBI ¢ Hel.

16 Kpemuuitopranuueckue coenuaenys s CTPOUTEJILCTRE.

17 Karanusatopst u uHru6utops TBEPACHHS MOPTIAHALIEMEHTA.
18.JTaxu 1 xpacku — pasHOBMAHOCTH TUCIIEPCHBIX CHCTEM,

19.Crinasri Ha OCHOBE Jkees3a B CTPOUTENBHBIX KOHCTPYKLIHSIX.
20.CoenmHenus KpemHus B CTPOUTEJILCTBE.

21.Buziel KOPPO3HOHHOCTOMKHX GETOHOB.

22.CoBpemeHHbIe MOTMMepHBIE MaTepUaitbl B CTPOUTENLCTBE.

23. AnTHnIHpeHs! u obnacTy ux IIPHMEHEHHSI.

24 KommiayH/Is1 B CTPOHUTENBCTRE.

25.BonosmynbcruoHHbIE (maTexcHsie) Kpacky.

26.MeTautsl B CTPOHTEIBHBIX Marepuanax.

27 XécTkocTh BOMBI M CrIoco6bI ee YMSTYEHHUS.

28. XuMust BEIIECTBA B KOHIEHCHPOBAHHOM COCTOSHMH.

Koumponupyowue Mamepuanst no oucyuniune

Bonpocei no meme: «Cmpoenue amoma u nepuooudecKkuii 3akom»
1. Iloustue 06 aTome.
2. Crpoenue sppa. U3otomnsr,
3. Ilpunimmn KBaHTOBON MeXaHHKH:
- HEOTIPENEIEHHOCTH,
- IBOHCTBEHHOMH MPUPOMIBI EKTPOHA;
- KBAHTOBOM YHEPIHH;
- HAMMEHBILIEH SHEPrun,
4. KBaHTOBBIE 4HCHIa, XaPAKTEPHU3YIOIIHE COCTOSHUE NIEKTPOHA B aTOME.
5. MHOroaJ1IeKTpOHHBIE CHCTEMB: npunuun Iaymw, npasuno lywna, npasumo Kireukosekoro.
6. 3anonHeHue 31eKTPOHHBIX 0600k 4TOMOB ITEPHOAUYECKOH CHCTEMBL.
7. Ilepuomuueckuii 3akoH anemenToB JI.1. Menneneesa. IMepuonuueckas cucrema xax €CTeCTBEeHHAs
KIIaCCH(UKALINA 371eMeHTOB,
- bopmyspoBKa 3aKoHa;
- HIGPHOABL, TPYTIIEL, NOArpymsL. M3MeHeHue CBOMCTB 3/1eMEeHTOB B TIePHOAX U I'PYIINax.
- XapaKTepUCTHKa s-, p-, d-a1emMeHTOB.
- SHEPrus HoHu3auuu. CpoacTso K 31eKTpoHy. ONEKTPOOTPHLIATELHOCTS
= MEpa XMMHYECKOH aKTHBHOCTH 3JIEMEHTOB,

Bonpocer no meme: «Ocnoeusie nonsimus O XUMUYECKOTi 85131
1. TloHsTHe XMMUUECKOIT CBSI3H.



2. IapameTpel CBSI3H:
- SHEPrHUsl CBSI3H,

- IUIMHA CBSI3H;

- BAJICHTHBIE YTJIBI,

- pacnpenesneHye JIeKTPOHHOM TIOTHOCTH.
3. CaoiictBa cBsizu:

- HACBIIAEMOCTh;

- rHOpuaM3anus;

- HaIpaBJIEHHOCTh,

- MOJIAPU3YEMOCTb.

4, Tunel cBsA3M:

- KOBaJIEHTHasI,

- MIOHHasl,

- METAJLJTHYECKAs.

3aoauu no meme: «Cmpoenue amoma u REPUOOUYeCcKuii 3aKomn»
1. 3anumure nonnyio u KPaTKYKO 3JeKTPOHHYIO (QOPMYJIbI XHMUYECKOTO JNIEMEHTa, CONEPIHKAILEro
25 371eKTPOHOB B 7IEKTPOHHO 060TOUKE.
2. 3anvmuTe TONHYI0 M KPATKYIO JIIEKTPOHHYIO (POPMYJIBI XHMUYECKOTO 31EMEHTa, cozepaKaero
38 51eKTPOHOB B 3JIEKTPOHHOI 060JI0UKe,
3. 3anummTe monHyI0 U KpaTKyio SIEKTPOHHYIO (OPMYJIBI XHMHUYECKOTO 3/IEMEHTa, cozepKaiero
79 31eKTPOHOB B 3NE€KTPOHHOM 06OTOUKE.

3aoauu no meme: «Iepuoduyeckuii saxon u nepuoouyeckan cucmema J|. . Menoeneeeay
I. PykoBo#CTBYsICE TONBKO MONOKEHMEM XHMHUECKOrO JJIEMEHTA B IEPHOJMYECKOH CHCTeMe,
HAMHUIIMTE KPATKYIO M MOJHYIO 3JIeKTPOHHbIE (OPMY.IbI caenyromux syeMeHToB; Ne54, No26, Ne68.
2. Pacnionoskure B psag mo BO3PAaCTaHUIO a)aTOMHBIX DPajuycoB, 6) SJIEKTPOOTPHIIATENBHOCTH,
B)METAUIMYECKUX CBOMCTB cnenyromue snementsr: S, Se, Te, Po.
3. MNaiite XapakTepuCTHKY TPEUIOKEHHOrO HIEMEHTa 1o CHEAYIOWEeMy IUIaHy:

ITnan xapaxmepucmuxu xumuuecrozo snemenma u €20 COeOUHEHUTI HA OCHOBE OAHHBIX cmpoeHus
amoma.
1. Xumumueckuit cumBon u Hassamue anemenTa. OTHOCHTENBbHAs aTOMHAs Macca. ATOMHbIH
(nopsnKoBLIit) HOMED.
2. CTpoeHHe aToMa XHMHYECKOro HJIeMeHTa:
a) 3apsm  sampa aTOMa, 4HMCJIO TpPOTOHOB, YMCIO HEHTPOHOB Hambonee YCTOHYHMBOrO,
PacnpoCTPaHEeHHOTO U30TOMIA;
6) obwee urCIO IMEKTPOHOB;
B) 3JIEKTPOHHAS hopMya;
I) BaJIeHTHBIE JIEKTPOHBI,
3. Ilonoxenue snemenTa B Ilepuonmueckoii cucreme:
a) HOMEp IePHO/A U PYIIIILL,
0) rnaBHas wim no6ounas MOATPyTINa.
O6ocHoBath monoxenue snemenTa B [lepromuueckoit cucreme.
4. CroiictBa aToma 3r1emMenTa:
a) MeTALTMYECKHE M HEMETATHYECKHE,
6) BoccTaHOBHTENBHBIE HITH OKHC/TUTE/TbHO-BOCCTAHOBHTENTbHbIE (COCTABHTH YPABHEHHMS NpPOLIECCOB
OKHCJICHHS HJTH BOCCTAHOBJICHHS M OKUCIICHHS);
B) ONpENENNTb BCE BO3MOXKHDIE BAJICHTHOCTH M CTeNEHH OKMCJIEHHUs: rpaduyeckoe u3obpaxkeHue
BaJIEHTHOrO CJIOS B HOPMATLHOM M BO30YIKIEHHOM COCTOSHUSX.

3adauu no meme: «Ocnosnwie NOHAMUS O XUMUYECKOTl Cest3Uy
1. Onpenenure crenenu oxucnenus KQKIOrO JJIEMEHTA B CIEAYIOIMX MOJIEKYJaX M MOHAX:
KoCryO13 (rerpaxpomar kamus), HyRe,0o, Ca3(POy4);; NajgW 1,04, (nnnapaaonbd)pamar-non);
(MnOy);  (W7044)°- (napanomd:»pamar-uon). Ob6patuts BHHManue Ha pacier B NH4NO;

(paccumrate OTHENBHO HOH (NH4)" n (NOs). M3o6pasure CTPYKTYPHBIE (POPMYJIbI JAHHBIX MOJTEKY.T
M HOHOB,



2. Onpenenure, Kakue CTENEHH OKMCICHUS BO3MOJKHLI ans repmanus. Ilokaxure ux 06pasosanue.
Onpenenure, kaxue M3 creneHell OKHC/ICHUS Oyayt HamGonee ycroitumser: a) mis 3JIEKTPOHHO-
BO30YXKIEHHOIO COCTOSHUSL; 6) /1 OCHOBHOO COCTOSIHUSL.

3. IlokaxuTe, B KAKMX W3 MPHBEICHHBIX monekyn (CsCl, SO, 0,) xumuueckas cBsi3b Oyner: a)
KOBAJICHTHOH HENONAPHO#; 6) KOBATIEHTHOMH TONSPHO; B) nouHoit. O6ocHyiiTe CBoOIf oTBeT.

3adauu no meme «nepeemuxa u kunemuxa xumuveciux npoyeccoe»
1. Beraucnuts terory cropanus CO B x/[i/m’, a3 conepxut 10% Heroproumx npumecei.
2. Paccumtate B kJ[K/MOJIb H3MEHEHUE YHTATBIHHU dasoBoro nepexona.
HzO(KP) = HzO(m), HzO(,-) —> H;:O(m).
3. Berumcnuts Teruiory cropamms rasa B kI, cocrosmero us 40% CO x 60% H, mpu
HOpPMaIBHBIX yCi10BusaX. Bona o6pasyercs B razoo6pasHom coctosmum,
4. Beraucmmte Teriory cropanus cepsi B kJIi/kr. Ipumecu cocrasnsror 15%.
5. Beramenuts Teruory ¢asosoro nepexona rpaduTa B anMas, eciM M3BECTHO, UTO CTaH/AapTHAs
SHTaNbIMs oOpa3oBauus CO, u3 rpadura papHa: AH ., = - 3935 k/x/Monb, cramnmapTHas
sHTaNILIMS 00paszosanus CO, u3 anvasza pasHa: AH g, = - 395,4 xJIx/Mons
6. Paccunrars xanopuiiocts torumna B khi/v’, cocrosimiero u3 60% CO u 40% SO..
7. Termota cropauus 3taHa paBHa: AHy, = -142834 xJx/monb. Bbraucauts CTaHAPTHYIO
SHTANBIHIO 00pa3oBanus staHa AH' osp.cH. Bona Beiensercs B ras’oobpasHOM COCTOSIHHH,
8. Ilpu xakoii Temneparype HaCTyNHT TEPMOAMHAMHUYECKOE PABHOBECHE B CHCTEME:
CuOqyp) + Hapy = Cuep) + Hz0 ?
9. Boramcnuts suepruio ['u66ca peaxuuu: 2NHzy +3/2 O3y — 2NOgy + 3H;0p).
Onpeznenuts NMPUHUMMHANBHYIO BO3MOKHOCTE €8 MPOTEKaHHUs MPH CTAHAAPTHBIX YCIOBUAX M MPH
500° C.
10.  Ckonbko Teruia BeImeIHTCS npu cropanuu 38 r CS,?
CSyp + 30y = COz(r) & 2802(,-).

3aoauu no memam «Ocno6bt xumuveckoii kunemuxu. Xumuyeckoe pasnosecuey
1. Cxopocts peaximu npu Temnieparype 60°C pasua 1 mons/n. Bbruuciuts CKOPOCTBb 3TOR
peaxumu npu 30°C, Temneparypbiit ko3hdurenT paseH 3.
2. Ha ckonbKo rpamycos HyXHO yBemHanTs TEMIEPATypy, 4T00bI CKOPOCTH PEAKLMK BO3POCia B 27
pa3? Temneparypupiii kosdduiment pasen 3.
3. Ilpu remneparype 30°C peaxuus npotexaer 3a 25 munyT, npu S0°C - 33 4 MUHYTHI. PaccuuraTts
TeMIIEPaTYPHBIH KO3 HIHEHT.
4. Bo CKONMBKO pa3 HyXHO YBEHIUTE KOHLIEHTPALHIO BOAOPOAA, YTOOBI CKOPOCTh PeaKkuHy Mexay
BOZIOPOZIOM M HOZOM BO3pOCia B 3 pa3a?
5. Beramemmts cpennioro ckopocts peakuun: A+ B =2C.
Havanenast konuentpauust semecrna A pasHa 0,22 mons/n, a uepes 10 ¢ 0,215 moms/i1.
6. Bo cxonbko pe3 yeemuuurcs CKOPOCTb peaKuMH MpH NOBBILEHWM Temriepatypkl ot 150°C no
200°C, ecnu npu noBkIIeHHN Temnepatypel Ha 10°C ckopocTs peaxumu yBemumnace s 3 pasa?
7. Tlpu Temneparype 20°C PeaKins npoTekaer 3a 2 MuHyThl. KakoBa mNpOmomkuTensHOCT: 3ToM
peakuuu npu a) Temneparype 0°C, 6) Temneparype 50°C? TemnepatypHsiit ko3dduumenT paBeH
2

8. KonueHTparms pearupyiomux Bemects B cucteme Hagy + Togy — 2Hly ymersmmnacs 8 1,5 pasa.

Bo cxonbko pa3s ysemmumnacs CKOPOCTb peakuuu?

9. Kak usmenutcs ckopocts NPSIMO#A PEaKLMK [PH YBETHYESHUH KOHUEHTPALMK a30Ta B TP pasa?
N; + 0, -2NO.

10. Kak wusmenurcs ckopocts PeaKLuM npu ysenuueHuu Temmneparypel or 0°C nmo 100°C?

Temneparypusiit koaddurment pasen 3. TleponavanbHast ckopocTs peakimu paBHa 5 Mob/n.

11. Kak nosimser yenuuenue P u T ua CMEIIeHHE PABHOBECHS B CHCTEMAX

2802 +0; > 2S0; + Q, AH < 0;

4HCl + 0, »2Cl, + 2H,0 + Q, AH < 0;

2H,0 —2H; +0,-Q?

12, B kaxom Hanpasnenyy cmectuTes PaBHOBECHE B CHUCTEMAX
ZCO(T) = Oz(r) —>2C02, AH = - 500 ElI}K,

Nz(p) + 0, —)ZNO(r), AH=18 KJIox;

COz(r) + C(m} —)..?.CO(]—) = Q
a) TP MOBBIUEHHH JABJICHHS;



0) NMpu NOHMKEHHH TemMTIepaTypBL;
B) DU YBEIHYEHHH KOHLIEHTPALMH HCXOIHBIX BELIECTB, KOHEYHbIX NMPOAYKTOB PEaKIHH,
I) IPU yMEHbIIEHNH KOHLIEHTPALIHH pearupyiomux BemecTs?

3aoawu no meme: «Pacmeopst u ux xapakmepucmuxay
1. Cxombko Mumunutpos 85 % PacTBOpa CEPHOM KMCIIOTHI € MIIOTHOCTBIO 1,77 r/mit HY)KHO B3SITh
A ipuroTosienus 12 i1 10 % pacteopa ¢ mrotHocTs0 1,066 r/Min?
2. Onpenenuts MONIPHOCTS pacTBopa, conepxkaero 3,84 r cepHoit kucaoTs! B 400 Mt pacteopa?
3. BBIMHCITHTE tiyy, ¥ty 10 % - HOTO pactBopa caxapa C,H»0;;.
4. Ha cKkombkO rpamycoB u3sMmeHseTcCs Lavepramns M townenws PACTBOPA  3THIICHIJIMKOJIS C,Hg0,,
conepxauero B 100 mut Bozet 4 Mosis?
5. CKOJNBKO IPaMMOB 3THJIEHITMKOIS C2HsO2 mamo pacteoputs B 5 1 Bomel, uToGHI pacTBop
3amep3an npu — 20 °C?
6. Kakie u3 mepedmCcieHHBIX BEINECTB ABMSIOTCH CHITLHBIMA SJIETPOJIUTAMK: THAPOKCHA MEMH,
Caxap, ykCyCHast KHCJIOTa , CONSHAsA KHCJIOTA, THAPOKCH KATHS, CyNbdar KaIbLKs, HUTPAT JTUTHS?
7. TlokaxwuTe JUCCOLMALMIO B BOTHOM pactsope cienyrommx semects: H,S, NaOH, docdar xamus.
8. Ompenenute, BBIANET JTH OCANOK, €C/TH CMEMAT PacTBOpBI:
1) Ca(NOs), u K,CO;? Hanummure HMOHHO-MOJIEKYJIIPHBIE PEaKLIHH.
2) Ba(NOs), u K,S0,? Harumure HOHHO-MOJIEKY IIPHBIE PEaKIIHH,
3) KNO; u K,S0,4? Harumure HOHHO-MOJIEKY JISIPHBIE PEAKIHH,
4) AgNO; u KI? Hanmmmure HOHHO-MOJIEKYISIPHBIE PEaKLIHH.

3aoauu no meme: «Komnnexcuvie coedunenusy
1. Hamucars dopmyny kommmexcroro COCMHEHHSL, IOJTYYEHHOT0 U3 CIIEAYIOIMX BELECTB:
NaF + AlF; —»
2. OnpenenuTh 3apsy ¥ KOOPAMHALMOHHOE YHCIIO B coenunennn: [Fe' (CN)g]*.
3. HassaTtb KoMIIeKCHOE coemmHeHHe: K4[Fe(CN)g].
4. Hammcats  ypaBHenue AHUCCOLMAIMM  KOMIUIEKCHOTO COENMHEHHUS W BeIpaxeHue Keep:
[Ag(NH;),]Cl.
5. 3aKOHUYHTB ypaBHEHME PEAKLIMM M 3AIIHCATS €ro B noHHoM Buzie: Ks;[Fe(CN)s] + FeSO, —
6. Hammcars Gopmyiy kommmexcHoro CoemuHeHus: TeTpanuTpuToanxIopoupunar (I11) kamus.

3aoauu no meme «Oxucrumensvno-eoccmanosumensusie npoyeccel u ux Xxapakmepucmuxa
YpaBHATh peakuun MeTonoMm JJIEKTPOHHOrO 6anaHca, onpenenuts Turnn OBP.
I Mg + HNO; (pas6.) —> Mg(NO3)2 +N; + H,0
2. KMnO, + H,S + H,S0O,; —» K>S0, + MnSO, + S + H,O
3. KMnO; + HCl - MnCl, + KCI + Cl, + H,0
4. K +H804 (xom) = K280, + H,S + H,0
5. K+ HNO;5 (pas5) = KNO; + NH4NO; + H,0
6. MnO; + HCl - MnCl, + Cl, + H,0
7. Zn+ HzSO:{ (komm.) —> ZHSO4 a1y SO;), + H,O
8. Cu+ HNO; (pas6.) —> Cu(NOs)g +NO + H,0
9. Ag + HNO; (pas6.) —> AgN03 +NO + H,0
10. KJ+ KMnO, + H,SO4, —» L+ K;S0, + MnSO, + H;0

3adawu no meme « Inexmponuz pacmeopoe u pacniaeoe»

1. Cocrasuts cxemy snextponnsa pactBopa ZnSOy: a) ¢ yronsHbIM aHOAOM, 6) ¢ MEAHBIM aHOZIOM.
2. IloueMy mienodHBIE METALTBI HEJb3s TIONlyIUTb 3/IEKTPOJIM30M pPacTBOPOB MX cojieii? Oter
MOTHBHPOBATH NPHMEPOM JJTEKTPOIIM3a PACTBOPOB.
3. Cocraeuts cxemy snexrponmsa pacTBopa u pacruiasa MnCl,.
4. CocraButs ypaBHeHus MPOLECCOB, MPOTEKAIOIMX MPH NIEeKTPOH3e pacrasos NaOH u NiCl, ¢
HEPACTBOPHMBIMH 3JIEKTPOIAMH.
5. CoCTaBHTB CXEMEI /IEKTPONH3A BOMHbIX pactsopoB HCl u Pb(NOs); ¢ sxenesnsim anomom.

3aoauu no meme «Kopposus memannoey

1. Kaxue npoueccsr noiinyt na JICKTPOAAX ralbBAHUYECKOrO 3/IEMEHTa MPU KOPPO3HH IKENe3HOro
JMCTa Ha BO3Iyxe?



2. Kakwue npoueccs! noiayr Ha JIEKTPONAX rabBAHUYECKOrO JJIEMeHTa, pabOTAaIOMIEro Ha BO3MyXe
[IPH KOPPO3HH JKEJIE3HOrO JINCTA ¢ MEAHBIMH 3aKjIenKaMu?

3. CocTaBuTb CXEeMy rajgbBaHHYECKOrO 3/IeMeHTa, O00pasylomierocs Ipu KOPPO3WH aeTaneii us
Cruiasa xenesa ¢ nenonsipuzaropom: HoO + SO,

4. B xakoM ciyyae KOppo3ms xenesa Oyner mpoucxomute GeicTpee: NPH HApYLIEHUM TOKPBITHS
JTyKEHOTO HJIH OLIMHKOBAHHOTO xenesa? ITpuBectn cxemy paboTsi MHKPOrajbBaHOMap.

5. CocraBbTe JIeKTPOHHEBIE ypaBHEHHs TIPOLIECCOB KOPPO3HH JKeje3a, HaXOAAMIerocs BO BJIAKHOM
BO3/IyX€e B KOHTAKTE C XPOMOM.

6. Kaxue mpoueccel moliyr Ha s/eKkTpomax —TrasbBAHHYECKOro JJIEMEHTA TPH KOPPO3MH
HHKETMPOBAHHBIX NETATICH C KHCIOPOHBIM JIETIONSAPH3ATOPOM IIPHU HapYLIEHUH MOKPLITHS ?

7. CocTaBuTh CXEMy rajbBaHHYECKOTO aneMeHTa, o6pasyiomerocs pu KOPPO3HM CIIABA LIHHKA C
Mezbio. Jlenonspusaropom ciysxkurt snextpomut: HyO + CO..

8. CocTaBHTb CXEMy ragbBaHHYECKOrD 91IEMEHTa, paboTalomero mpu KOPPO3HH OLIMHKOBAHHOIO
KEIIE3a C KUCIIOpOAHBIM Aenonspr3saTopom. Harcats ypasHeryst mpoueccos Ha JNEKTPOnax.

9. Kakue mnpoueccsr MOMAYT Ha OSNEKTPOAAX TaTbBAHHYECKOro 3JIeMeHTa, paboraloimero npu
KOPPO3KH NPOTEKTOPA HA CTAILHOM Kopriyce?

10. Kaxue npoueccs! noiayT Ha 371eKkTpoaax rambBaHHIecKoro 3JIEMEHTA NMPH KOPPO3HH CBHHLIOBOIQ
Kkabesst oz meicTBUeM Gy KIAIOMMX TOKOB?

3aoauu no meme «Obuue ceoiicmea memannos"
1. Cocrasuts anextponnyio Gopmyny maprasua. Onpenenuts BaeHTHOCTS U CTEIEeHb OKUCJIEHMS.
Ha ocHOBaHMM BaneHTHOCTH COCTABHTH dbopmysbl okcuaoB M rumpokcunos Mn. Onpenenuts ux
KHCJIOTHO — OCHOBHOM XapakTep.
2. Kak uper pacTBopenne marnus B kuciorax HCI, HNO3passy? Hanmcars YPaBHEHHE peaKLMu.
O6ocHoBars ko3dduLmenTst. Paccunrtars AG Peakuui. YKasaTh HaNPaBIEHHOCTH POLIECCOB.
3. Hanucats peaximio, TIOATBEPIKAAIOIIYIO OCHOBHEIE CBOMCTBA MnO.
4. 3akonuuth ypasuenue peaxumu: CoCl; + SnCl; —. Vpasusate metronom 3NIEKTPOHHOrO Oananca,
onpenenuts Tun OBP.
5. Hammcars peakumio B3aumoneHcTsus: [Ag(NH3),]Cl + NaOH —». 3armcars eé B noHHOM BHUJIE.
Hassate  komruiexcHbie COCAMHCHHS,  ONPENENHTh  3apsf  KOMIUTEKcooOpasoBarens  u
KOOPIAHHAIHOHHOE YHCJIO NAHHBIX COSNUHEHMIA.

Bonpoce! K 3k3aMeny no xumuu st NpoBeJeHHsI NPOMEXYTOYHOM ATTeCTALHH

OcHOBHbIE KJ1aCChI HEOPraHUYECKHX COCNVHEeHMUH, KIacCu(puKalus, ONpeneeHus.
Oxcunpl, knaccupukanus, NIOJTy4€HHe, CBOMCTBA.
Kucnotel, knaccuduxarus, NOJTy4€HHE, CBOMCTBA.
I'unpoxcunsi, knaccudukarmst, OcHoBaHusl, NIOJTy4YE€HUE U CBOMCTBA.
AMpOTepHBIE THAPOKCHIBL, NOJIy4€HHe, CBOMCTBA.
Counn, knaccupukanus, MOJIy4€HIe, CBONUCTBA.
[Nepuonuyeckuii 3akou u nepHonuieckas cucrema snementos JI . Menpeneesa.
Crpoenne artoma, oCHOBHbIE mOHSTHS U onpenenenus. Teopus H. Bopa. Ilpunuum
HeonpeneneHHocTH I'elizenGepra.
9. YueHne 0 KBaHTOBBIX YHCJIAX. IpuHumn HauMeHseit suepruu (npasuno Kieukosckoro).
Ipuanun IMayny.
10. ITpaBuna 3anosaenus opOuTaneii sekTpoHaMu.
11. Cemeiicrsa 3nemenTos, SNIEKTPOHHBIE YPABHEHMS,
12. Tlonstue 06 SHEPrUM  MOHM3ALM{, 3HEPrMM  CPOACTBA K JNEKTPOHY |
SJIEKTPOOTPHUATENBHOCTH, 3aKOHOMEPHOCTH MX H3MEHEHHMSI.
13. Teopus xoBanenTHoit cBs3u JIbtouca, IlonsiTie 0 BanenTHOCTH.
14. Obpazopaume xumuueckoii cas3u. OCHOBHLIE NapaMeTphbl MOJIEKY.I.
15. CsoiicTBa koBaseHTHOI CBsI3M.
16. IlonsTue o curma u nu CBSI35X, KDATHBIE CBSI3HU.
17. JlonopHo-axuenTopubiii 1 06MeHHbIi MEXaHU3Mbl 0OPa30BaAHUS KOBAJIEHTHOH CBSI3M.
18. I'ubpunusanus atomusix op6uraneii. Bunb rubpunmsanmm.
19. HoHHas cBs3b.
20. BomoponHas cBsi3b,
21. Merannueckas CBsi3b.
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22. CkopocTb XMMUYECKOI peakiiu U HaKTopbl BIMSIOLINE Ha Hed, 3aKoH NENCTBYIOIIMX MAce.

23. Teopus akTHBaLMK. AKTUBMPOBAHHDI KOMILIEKC.

24. TloHsiTie O KaTalM3e U KATAIM3aTOPAX. AKTHBaTOPbI, HHIHOUTOPBI, KATAIUTHYECKHE SIbI,
Tunbr kaTamUTHYECKUX peakiuii,

25. Heobparumble u oOpaTuMbie mnponecchl. 3akoH AEHCTBYIOIIMX MAacc uisi 0OpaTHMbIX
peaximii.

26. CMmelenne XHMMHYECKOTO PaBHOBECHS. [punuun Jle Marense. Bausinue KOHLIEHTpaLuH,
AQBJIEHUS U TEMIIEPATYPhI HA COCTOSIHUE PABHOBECHSI.

27. Tennosbie >(pdexTsl XuMMUECKHX peakumii. DK30- u SHJOTEPMHUYECKHE PeaKLIMH.
OHTAJIBIHUS.

28. TepmMOXUMHYECKHE 3aKOHBI H CIECTBUS U3 HUX.

29. Dutponus u sueprus I'u66ca (u306apHO-H30TEpMUTECKHiT NOTEHLIUA) CUCTEMBI.

30. PactBopsl, knaccuukars.

31. PacTBOpHMOCTb BemIecTs B BOz€E. DTanbi pactBopenus. I'uapaTauus u conbBaTaumus,

32. CriocoGb! BIpaXkeHUs: KOHLEHTPALH PacTBOpOB.

33. Teopusi 371€KTPONUTHUYECKO AUCCOLMALIMKM, €€ OCHOBHbIE TMOJOXEHHsA. DaKTOpEI,
BIIMAIOIIHE HA SICKTPOMTHYECKYIO iucconuatio. CTeneHb AUCCOLMALIIHT,

34. Cnabbie u cuibHble 3nektponutsl. CBoiicTBa PacTBOPOB C1abbIX 3JIEKTPOJUTOB, 3aKOH
pasbasnenus OcTBanbaa.

35. DnekTponuTHYeCKas MUCCOLMALUS BOMIEL, BonoponHelii nokasaresns.

36. BydepHbie pacTsopi.

37. CsoiicTBa pacTBOPOB Ciabbix 3nekTponuToB. Ilponssenenue pacTBOPUMOCTH.

38. Peakuun o6meHa B pacTBopax JJIEKTPOJIUTOB,

39. TlonsaTue o ruaponuse coneii,

40. Kommiexcubie coenmuenus. Peakimu KoMILIeKkcooOpasopanus. KoopauHaiuosHas TEOpHUs
A. Bepsepa.

41. Tunbl xomruiekcoobpasoBarteneit u JIMTaHTIOB, KOOpAMHAUMOHHOE 4Yucno. Homenknatypa
KOMILIEKCHBIX COEAMHEHHMIL,

42. Ocmoc, OCMOTHYECKOE [JaBJIEHHE. Huddyszus. 3akon Bant-I'ododa.

43. TlpoussenieHre pacTBOPUMOCTH.

44. OKHCIUTENBHO-BOCCTAHOBUTE TLHBIE peaxuun. Ilonstne o cremenu okucnenus u npasuna
Onpenensaroue ee.

45. OcHoBuble moNOXKeHus Teopun OBP. Tunuunbie OKHCIIUTENIA M BOCCTAHOBUTEJIH.
OxucnurensHO-BOCCTAHOBHUTE b HAS TBOHCTBEHHOCTS,

46. Knaccuukanms oKMCIHTENbHO-BOCCTAHOBATEMbHEIX peaxkLmii.

47. Meronuka cocrasnenns OBP: merox 3JIEKTPOHHOTO DanaHca M METOA 3/1eKTPOHHO-HOHHOTO
Oanauca.

48. DNeKTpONH3, €ro CymHOCTh. 3aKOHbI ®apapes. [Ipakruueckoe npumenenue SJIEKTPOJIH3A.

49. Obmue CBOWMCTBA METALIOB: THITHI KPUCTAJLIHYECKUX PEIIETOK, XMMHYECKHE CBOICTBA.
XHMHYECKUE CBOHCTBA METAIIIOB IVIABHBIX M IOGOYHbIX MOATPYIIIL.

50. Kopposust MeTaiios u cnoco6si 6ops6bi ¢ Hei,

51. O6mmue cBoiicTBa HeMeTaLIOB: usmueckue u xumuyeckue.

7.4. MeToau4eckne MmaTepuabi, OnpeaessTomHue Npoueaypbl OLEHHBAHHS 3HAHMIA,
YMEHHH H HaBBIKOB, H ONBITA ACATEJIbHOCTH, XaPAKTEPH3YIOIIHX TANbI (hepmupoBanus
KOMNeTeHu i

TpeGoBanus k Hanucanuio oKIaxa

IponykT camocrosensHOl paboThl CTyneHTa, mnpencTaBisIOmMUE CoBOi Kparkoe
H3JI0KEHHE B TIHCbMEHHOM BH/IE NIOJyYEHHbIX PE3YJIbTATOR (yqeﬁno—uccnezxosa'renbcxoﬁ) TEMBl,
[/ aBTOP PACKPBIBAET CYTh WCCIEAYEMOIi IPOGIEMbI, PUBOUT Pas/IMYHBIE TOYKU 3pEHUs, a
TaKKe COOCTBEHHBIE B3rJISAIbI HA HEE.

Hoknan noswken GbiTh CTPYKTYpPHPOBAH M BKIIOYATS pasziesibl; BBEACHHE, OCHOBHAS YaCTh,
3aKIOYEHHE, CIIMCOK MCIONb30BAHHBIX UCTOYHHKOB, B 3aBHCHMOCTH OT TeMaTuku pedepara k
HEMy MOryT ObITh OGOPMIEHBI NPHIOKEHHS, Conepxauiie JOKYMEHTbI, HILTIOCTPALUK,
TabnMuibl, cxembl H T.n. OObéEm noknana — 10-15 crpanun newarHoro TEeKCTa, BKJIIOYas
TUTYJIBHBIM JIUCT, BBEZIEHHE, 3AKITIOYEHHE H CIIUCOK JIUTEPaTyPBHI.

3anayamu oknana SBISIOTCS:



1. ®opmupoBaHye yMeHUi CaMOCTOSTETBHOI paboThl ¢ UCTOYHUKAMM JIATEPATYypPhI, UX
CUCTE€MAaTH3aLHS;

2. Pa3BuTHE HABBIKOB JIOrHYECKOT0 MBILILJIEHHS,

3. Yriybnenue TeopeTnyecknx 3HaHHi 10 MPOGIEME HCCTEIOBAHMSI,

IIpu onenke noksana HCMOB3yOTCS ClieayIOLHUe KPHUTEPUH:

- HOBH3HA TEKCTa,

- 000CHOBAHHOCTE BBIGOPA HCTOUHUKA,

- CTENEHb PaCKPbITHS CYIIHOCTH BONPOCA;

- cobmonenus TpeGoBaHuii k 0hOpPMIEHHUIO.

Kpurepuu ouenuBanus noxknaga

OTmeTka «OTIMYHOY — BBINONHEHBI BCe TPEGOBAHMS K HAMMCAHUIO U 3aluTe NOKIaAa;
obo3HayeHa npobGnema u 06OCHOBaHA €& aKTyaJIbHOCTb, CHeNIaH KPATKMil aHAJIM3 Pa3MYHBIX
TOYEK 3pCHMS HA PACCMATPUBAEMYIO TPOOIEMy M JIOTMYHO HM3JIOKEHA COOCTBEHHAS MO3MILMS,
COpMyIIMPOBaHDI BIBOMBI, T€Ma PACKphITa TOJHOCTBIO, BbIAEPKAH 00BEM, IMaHbI MPABUIIBHbIE
OTBETHI HA [IOTIOJTHUTENbHbIE BOIPOCHI.

OTmerka «XOpoIIO» — OCHOBHBIE TpeGoBaHHs K AOKIIay M €ro 3allMTe BBINOJHEHbI, HO
[IPH 5TOM NOMYLUEHbI HEOYETBI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKEHHH marepuana,
OTCYTCTBYET JIOTHYECKas MOCIENOBATENbHOCTE B CYKAEHHSX, HE BBIIEPHKAH OOBEM NOKIaza,
UMEIOTCA YIyIEH B OPOPMIIEHHH, HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETe Ha
AOTOJIHUTE/bHBIN BOMPOC.

OtmeTka «yIOBIETBOPUTEIBHOY» — HMEIOTCS CYLUECTBEHHbIE OTCTYILIEHUS OT TPeGOBaHMii
K HaMMCaHWIO N0K1ana. B yacTHOCTH, TeMa OCBElIeHa MITb YaCTHYHO, AOMyIIEHbI (pakTHYeCKHe
OwHOKN B CONEPKAHMM [OKNANa WM MU OTBETE Ha AOTIOJIHUTENbHbIE BOIIPOCHI, BO BPEMs
3aLIUThI OTCYTCTBYET BBIBOL,

OTMerka «HeynOBIETBOPHTENHHO» — Tema fOKNaza He packpeiTa, OOHApy>XHBaeTCs
CYLIECTBEHHOE HEMOHUMAaHHUE MPOOIIEeMBI.

Tematuka noknanoB Beimaercs pENoziaBaTeNeM, M CTY[EHT BhIOHpaeT TeMmy
CaMOCTOSITENBLHO B TEYEHHE NEPBBIX IBYX HEOEIb 06}"{CHHH.

OcBoenue NUCUUITHHBI OLlEHUBAETCS B (opme 3auéra: «3auTeHOY, «He 3aUTEHOY.

Kpurepun ouenku snanuii na sx3amene

OK3aMeH MOXET MPOBOIUTHCS B (opme ycTHOrO Onpoca 1o Guneram (Bompocam) unu 6e3
GuieToB, ¢  npemBApMTENHHON  TOATOTOBKOH MM 6e3 momroToBKM, MO yCMOTpeHHIO
Tnpenonasaresis. JK3aMeHaTOp BIPABE 3a1aBaTh BOTIPOCkI CBEPX Ouiera, a Takxke, MOMHUMO
TEOPETHYECKMX BOMPOCOB, 1aBaTh 3aJ1a4M 110 MPOrPAMME JAHHOTO Kypca.

OK3aMEHALIMOHHBIE  GHIIETHI (BOmpOCEI)  yTBEpKHAKOTCH  Ha 3aceqaHMM kadenpsi
1 MIOANHMCBIBAIOTCS 3aBenyromuM kadenpoil. B Guere momxHO conepxatbes He Gostee Tpex
BOMPOCOB. KOMIIEKT 3K3amMeHAlHOHHBIX OGHIIETOB MO AUCLHMIUIMHE NOJDKEH conepxkark 25-30
Ouneros.

OK3aMEHaTOp MOXET NPOCTABUTL OJK3aMeH Ges onpoca UM cobecenoBaHus TeM
CTYACHTAM, KOTOPbIE AKTHBHO Y4aCTBOBAJIM B CEMMHAPCKHUX 3aHATHSX.

OtMerka «ommunO» — crymeHT ray6oko u NPOYHO YCBOWJI BE€Ch IPOrPaMMHBIIA
MaTepHall, HCYEPIbIBAIOLIE, TOCIEN0BATELHO, IPAMOTHO U JIOTHYECKH CTPOMHO €ro u3jaraer,
TECHO  YBA3BIBAET TEOPHIO C mpaKTHKON. CTymeHT He 3aTPYHAETCA C OTBETOM mpH
BUIOMSMEHEHUH 3a11aHus, CBOOOAHO CIIPABNSETCS C 3a4a4aMy, 3aNaHUSIMU U APYTUMH BHIOAMH
NPUMCHEHNS 3HAHMH, IIOKa3bIBACT 3HAHMA 3aKOHONATENbHOIO U HOPMaTHBHO-TEXHUYECKOTO
MaTCPHAJIOB, MPAaBUILHO OOOCHOBBIBAET NPUHATHIE PELIEHHSs, BJALEET Pa3HOCTOPOHHUMHU
HABBIKAMH M NDHEMAMH  BbINIONHEHHS TMPAKTHYECKUX pabor, o6HapyxkuBaer ymeHue
CamocTosATeNbHO 0600WaTh U H3NaraTh MaTepua, He Aonyckas oluboK.

Ormerka «xopomwoy» — cryment TBEPAO 3HAET MPOrpaMMHbIN MaTepuas, rpaMOTHO M MO
CYLIECTBY U3JIAraeT ero, He AOMyCKAET CYIIECTBEHHBIX HETOYHOCTE! B OTBETe Ha BOTIPOC, MOXKET
MIPABUJILHO MPHMEHSATH TEOPETHYECKHE MOJIOKEHHS U BIALEET HEOGXOIUMBIMI HaBBIKAMH TIPH
BBITIOJTHEHUHM NPAKTHYECKUX 3aMaHHIA.

Ormerka «ynosnersopurensuoy — CTYACHT yCBOMJ TOJIBKO OCHOBHOM Martepua, HO He
3HACT OTACNbHBIX JIeTaNeH, OMYCKAaeT HETOYHOCTH, HENOCTATOYHO NpaBUiIbHbIE OPMYIIHPOBKH,



HapyIlaeT MOCNENOBATENbHOCTD B M3JIOXKEHHH NPOrPAMMHOTO MAaTepuaia ¥ HCIIbITHIBACT
3aTPYAHEHUS! B BBITIOJIHEHHN MPAKTHYECKUX 3aaHMIL.

OrmeTka «HEYNOBNETBOPUTENBHO» — CTYNEHT H€ 3HaeT 3HAYMTEJIbHOH YacTH
TMpOrpaMMHOr0 MaTepuaa, NONyCKAET CYIECTBEHHBIE OMMOKH, ¢ GOBIIUMY 3aTPYAHEHUSIMUA
BBITIOJIHAET NMPAKTUYECKHE PabOThI.

8. Yuebno-meroauueckoe u HH(popMauHoHHOE 0becTieyeHne AUCUMILIHHBI

8.1. OcnoBHas auTepaTypa

1. T'nunka, H.JI. O6mas xumus: yuebHoe nocobue / H.JI. I'nunka. - M..: KHOPYC, 2012.
-752c.

2. Upanos, B.I'. OcHOBBI XuMum [DnexTponHsiii pecypc]: yueGuuk / B.T'. Hsanos, O.H.
I'ea. - M.: KYPC: UH®PA-M, 2019, - 556 ¢. - DBC «Znanium.com» - Pexum nocryma:
http://znanium.com/catalog/product/1022478

3. Cemenos, WH. Xumus [Drexrpounsrit pecypc]: yuebnuk / Cemenos HU.H.,
ITeppunosa UJI. - CII6.: XUMU3JIAT, 2016. - 656 c. - IEC «IPRbooks» - Pesknum mocryma:
http://www.iprbookshop.ru/49800

4. UBanos, B.I'. OcHOBbI Xumuu [Dnextponnsiii pecypc]: yuetuuk / B.I. Hsanos, O.H.
I'esa. - M.: KYPC: HHOPA-M, 2014. - 560 c. - DEC «Znanium.com» - Pexwum nocryna:
http://znanium.com/catalog. php?bookinfo=421658

4. Obmas u HEOpPraHWYECKas XHMHSL. Jlabopatopusiii mpakTukym: yueGHOe mocobue /
[C.C. Babkuna u np.]. - Mocksa: FOpaiir, 2012. — 481 c.

8.2. lonosnurenbHas JHTEpaTypa

1. Endumos, B.M. OcHosbl 06wmeit xumun [Dnexrponnsiii pecype]: yueGHoe nocobue /
B.H. Endumos. - Mocksa: HHOPA-M, 2015, - 256 c. - 9BC «Znanium.comy - Peskum nocryna:
http://znanium.com/catalog. php?bookinfo=469079

2. Xomuun, A.B. O6mas xumus [Snextponnsiit pecypc]: yuebuuk / A.B. XKonuun; nopx
pen. B.A. Ilonkosa, A.B. Xonnuua - M. I'>S0TAP-Menuna, 2014. - 400 ¢. - DBC
«Koncynprant CTYIEHTa» - Pexum Jocryna;
http:f/www.studentlibraly.ru/book/ISBN9785970429563‘html

8.3. Hudopmaunonno-renexoMmyHuKauHOHHbIE pecypcenl cetn «MuTEpHET»

1. OBpasosarenshbiii nopran ®BOY BO «MI'TV» [SnexTponnsiit pecypc]: Pexum
aocryna: https://mkgtu.ru/

2. Hayunas osnextponnas Gubnmorexa www.eLIBRARY RU - Pexum AOCTyIa:
http://elibrary.ru/

3. DnexTpoHHBIit Karajor Gubnuoreku - Pexxum AOCTyINa;
//http://lib. mkgtu.ru:8004/catalog/fol2

4. Enuroe  oxHO Aoctyma K 0Opa3oBarenbHBIM pecypcam:  Pexxum  pocryna:
http://window.edu.ru/

5. Becnnathast anextponnas GubnuoTexa oHalin «Enunoe oxHO» http://window.edu.ru/

6. DenepanbHas  3MEKTPOHHAs MeIULUHCKass  Oubinoreka Munncrepcrsa
3ApaBooxpanenus Poccuiickoii @enepanuu www.femb.ru, http://193.232.7.120

7. Hay4aHast aniexTpoHHas oubmuorexa «Kubepnenunkay https://cyberleninka.ru/



9. Meroauyeckue ykazanus ais 00y4aI0MXCS 110 OCBOCHHIO AHCUMILTHHDI (mony.is)

OGmue BONpOCh! OpraHU3aLmMH M3y HEHUST TUCLHTLTHHBL,

Ha wusyyenwe pmucummimebl cormacHo y4eOHOMY TUIaHY Ha OuHOl (hopme obyuenus
oTBOAUTCS 144 waca, u3 Hux 51,35 KOHTAKTHBIX 4acoB, 57 wyacoB mpuxoaurcs mus CPC.
KouraxTHbie yacsl nonpasaensiores Ha neximm (17 wacos), naboparopubie paGorsi (34 4acoB) U
KOHTaKTHas pabora B nepuox arrecrauu (0,35 vacos). Ha saounoii opme obyuenus uzydenuro
AUCLIMTLTHHBI COrIACHO y4eOHOMY rutaHy otBoauTcst 144 yaca, u3 HuX 14,35 KOHTaKTHBIX YacOB
1 121 vac gust CPC. KoHTakTHBIE 4achl nonpasnensores Ha nexuuu (6 yacos), JabopaTopHbie
pabotei (8 4acoB) n koHTaKTHas paGoTa B nepuon arrecrauuu (0,35 yacos).

Hsyyenue kypca TpeGyer mocemenmsi nexumii, aKTHBHOIA paboTel Ha maGopaTopHbIX
SaHATHAX, BBIMOJIHEHHS BCEX y4eOHbIX 3aaHMii MpenonaBaTes, 03HAKOMJICHHS ¢ OCHOBHOMN M
AOTONHUTENIbHOM snuTepaTypoii, CPC. Bo Bpemst nexiuu CTyNEHT [OJDKEH BECTH KpaTKuii
KoHCnekT. Pabora ¢ koHcnexkTom nexumit npeanonaraer B pamkax CPC mpocMotp koHcnexra
(KenaTesbHO B TOT K€ AeHb Moce sansTuit). Heobxonumo ormeruts MaTepuabl KOHCIEKTa,
KOTOPLIC BRI3BIBAOT 3aTPyAHEHMs Aist norkManust. [Ipu 3Tom o6yuarommiics 1o/mKke cTaparhes
HalTH OTBET HA 3aTPy/HUTENBHBIH BOMpOC, MCTIONE3Ysl PEKOMEHIIOBAHHYIO JtuTepaTypy. Ecmu
€My CaMOCTOATENIbHO HE yAalloCh Pa3soOpaThCs C MATEPHANOM, HEOBXOIUMO copmynrposars
BONIPOCEI M OOpaTHTbCS K MpenojaBaTemo Ha KOHCYNbTalUMK WM Omikalineld neximu.
OGyuatomemycs  HeoOGxoxMMO PETyJIADHO OTBOAMTL BpPEMs! [l MOBTOPEHMsS MPOMIEHHOrO
MaTepHana, poBepsis CBOM 3HAHUS, YMEHHs H HABBIKH 10 KOHTPOJIbHBIM BOmpocaM (B mpepenax
Bpemenu CPC).

IIporpammoii npegycmorpen nabopatopublii npakTukym. Yray6nenue u KOHKPETH3aLus
SHAHWH MNPOM3BOZAMTCA MPH €r0  NPOBEACHWH. HeobxonumbiM  ycnosuem  siBnsiercs
CaMoCTosATeNbHAs paboTa CTY[GHTOB C HCTIOJIB30BAHMEM HATISAHBIX nmocobuit, HeoOXoauMOii
TEXHHYECKOH NOKyMEHTalMu 1 juTeparyphl. Kakmoe 3ausTue OCHALIAETCH IUIaKTHYECKUMHU
MaTepuanamu. - rlakaramu, cxemamu. OCHOBHAS UENb TNPOBENEHHS OTUX 3aHSTHI —
(opmupoBanue y crynentos aHATMTHIECKOrO, TBOPYECKOTO MBIILIEHNs MyTEéM NpHOGpeTeHus
MPaKkTHYECKUX  HABBIKOB. JIabopaTopHBle 3aHATHS  BBITOIHSIOT CIeAyolIHe 3afauu:
CTUMYJTUPYIOT PEryJipHOE M3y4eHHE PEKOMEHIOBAHHOI JIUTEPaTypel, & TAK)KE€ BHUMATENbHOE
OTHOLICHHE K JISKLIHOHHOMY KypCy; 3aKpEIUISIOT 3HAHHS, T10JTy4eHHbIE B MPOLIECCE JIEKLIHOHHOTO
OOy4eHHMsI 1 CAMOCTOATENBHO paboThl Hax TUTEPATYPOIL; pacmupsioT 00BéM npodeccuoHanbHO
3HAUMMbIX 3HAHUH, YMEHHWH, HABBIKOB, MO3BOJBIOT MPOBEPUTH NPABHJILHOCTH paHee
MOJNy4YCHHbIX 3HAHWH;, NPUBHBAIOT HABBIKH  CAMOCTOSTENLHOIO MBILIJIEHUS], YCTHOIO
BBICTYILICHHS], CIOCOOCTBYIOT CBOGOXHOMY OMePHPOBAHMIO TEPMHUHOJIOTHEH; MPENOCTABIISIOT
NPCMONIABATEII0 BO3MOXKHOCTh CHCTEMATHYECKH KOHTPOJIMPOBATE YPOBEHb CaMOCTOSITE/IbHOM
pabotel cTyneHTOB. Yray6nenue u KOHKpETH3aLusl 3HAHMH MPOM3BOAHMTCS TPH MPOBENEHHH
nabopaTopHbIX  pabor.  OCHOBHBIM METOIOM  NPOBENEHMS 3TUX 3aHATHH  SBJIAETCS
CaMoCTosTeIbHas paboTa CTYAEHTOB C HCHONb3OBAHHEM naboparoproro o6opynosasus,
HarSAHBIX I0COOMH, HEOOXOmMMON TeXHUYEeCKO AOKYMEHTaLMH W Jureparypsl, Kaxmoe
3aHATHE OCHALNACTCA IMIAKTHYECKHMH MaTepHaIaMu: naxkaramu, cxemamu. Conepxkanue
n1abOPATOPHBIX 3aHATHIT ukcupyercs 8 PIT]] B paznene 5.5, HacTosIEl MPOrpaMMBi.

Ilpu noxrotoBke k sk3aMeHy B momoOHeHHe K U3yYEHUIO KOHCMEKTOB JIEKIHIA,
HEOOXOAMMO  MOMB30BAThCA  yueGHOM JIUTEPATYyPOH, PEKOMEHIOBAHHON K HacTosmeit
nporpamme. Ilpi noarotoeke k 5k3aMeHy HeOBXOAMMO M3Y4YHTb TEOPHIO: OTIPENENEHUS BCEX
NOHATHA M 3aKOHOB O COCTOSIHMS MOHUMAHMS MaTepuaia W CaMOCTOSITENbHO PEIIHTh MO
HECKOJIbKY THIIOBBLIX 33184 M3 KaXnoi Tembl. [Ipu pemennu 3anay BCEraa HeoOXONUMO yMeTh
KaHECTBEHHO MHTEPNPETUPOBATH UTOT PELIEHHUS,

Camocrositenshas paGora cryaentos (CPC) no mucummniune urpaer BaXXHYIO POJIb B XO/1€
BCEro yuebHoro mpouecca. Matepuansi n Meroxuueckie pexomeHnauuu uia obecrnieuerus CPC
FOTOBATCS NPENOAABATENEM U BBITAKOTCS CTYIEHTY npenoaasaresiemM u 6UOIHOTEKO,



10. Mepeuens uudopmanHOHHBIX TEXHOJIOTHi,

HCIOJIb3YeMbIX MPH 0CYIIEeCTBIeHHH

00pa3oBaTeJIbHOr0 mpomecca o AMCUMILIHHE  (MOAYJIK0), BKJIIOYAs nepeyeHn
NpOrpaMmMHoOro  obecmiedeHnuss W MH(POPMALHOHHBIX COPAaBOYHBIX  cHCTeM  (npH
HeobxoaumocTH)

Uudopmaionnsie TexHOMOr MY, HCIOJIE3yEMBbIE MPH OCYLUECTBICHUH 06Pa30BATENBLHOTO

rpouecca rno JUCLHUIIMHE MO3BOJISIOT:

- OpraHM30BaTh MpouUecC 0Opa3oBaHMs MyTeM B3

yanu3auuu u3ydaemoi uHdopmarmu

TMOCPEACTBOM HCMONB30BAHHS IPE3EHTALHIA, y4eOHBIX HUILMOB;
- KOHTPOJIMPOBATE PE3yNbTaThi 00Y4EHHs HA OCHOBE KOMITHIOTEPHOTO TECTHPOBAHUS;

aBTOMATHU3MPOBATH  PACYEThHI

AHAIMTUYECKHX  [OKa3aTelnei,

MPENYCMOTPEHHbIE

MPOrpaMMOii Hay4YHO-UCCIE0BATEIbCKOI paborsr,

- dBTOMAaTH3MPOBATh MOMCK HHOOPMALUM MOC

CHCTEM.

10.1. Iepeuenn neobxoaumoro nporp

PEACTBOM HCIOJIL3OBAHUA CIIPABOYHBIX

AMMHOIr0 obecrnedeHus

Haumenosanue nporpammuoro obecrieuenns,
NPOU3BOUTEIH

PexBu3nTHI NOATBepxKAAOMIErO AOKYMeHTAa
(Ne tmuensum, naTa npuoGperenus, cpox
AeHCcTBHSA)

Microsoft Office Word 2010

Howmep npoaykra 14.0.6024.1000 SP1 MSO
(14.0.6024.1000)
02260-018-0000106-48095

rpaduyeckuit pemakrop mis Linux, Windows
macOS.

YII BO v22.4.73, 07 17.11.2017

Kaspersky Anti-virus 6/0 Ne  nuuensun  26FE-000451-5729CF81 Cpox
nunensun 07.02.2020

Adobe Reader 9 becriatho, 01.02.2019,

OCWindows7 Ilpodeccnonanbuas, MicrosoffNe  00371-83 8-5849405-85257, 23.01.2012,

Corp. Oeccpounblit

VLC Media Player, VideoLAN 01.02.2019, cBo6onHas NHUIIEH3Hs

7-zip.org GNU LGPL

Inkscape-  npodeccrnonanbHbiii BeKTOpHBLIHCBOGOHO pacnpocTpansiemoe 110

NU GENERAL PUBLIC LICENSE Version 3,
29 June 2007

O¢ucupiii naker WPSOffice

CoboznHo pacnpocrpansiemoe I10

GIMP- pacrposslit rpaduyeckuii penaxkrop
inux, Windows

Csobonuo pacnpocrpansiemoe IT0 mJ
Crannapruas O6mecTsennas JIuuens
GNU(GNUGPL), ony6nukopanHas DoHgoM

CBOOOHOTO MPOrpaMMHOro obecreueHs (FSF)

QGIS- reorpapuueckas HH¢opmauH0HHa;11€BoﬁonHo pacnipoctpansiemoe I10
cucrema ('UC) GNUGeneralPublicLicense.
[IpousBoauTeND: ®oHn  no OTKPhITOMY]

r€OTPOCTPAHCTBEHHOMY NPOrpaMMHOMY

obecneyennto (0SGeo)

Autodesk AutoCAD- [Tpoeccronanbhoe
st 2Du 3Dnpoextupopanus
[Ipoussomurens: Kommanus Autodesk

11O

YueOHas Bepcus

Autodesk 3DMAX- [Iporpamma st
MOHGHHPDB&HHﬂ, AHUMAaLUH U BHU3yaJIM3alluu
[Iponssonurens: Kommanus Autodesk

3D+

YueOHas Bepcus

OracleVMVirtualBox- NPOrPaMMHBIN  IIPOAYKT
BUPTYanu3aluyM JUIl  ONEPalMOHHBIX CHCTEM
Microsoft Windows, Linux, FreeBSD, macOS,
Solaris/OpenSolaris, ReactOS, DOS u APYTrHuX

YHuBepcabHas o6menocTynHas muensus GNU

[Ipoussoaurens: Oracle




10.2. Ilepeyens Heo6xoaumMbIx HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM

Kaxpbiit  oOyuarommiics B Teuenme Bcero nepuona oOydeHuss obecrneuen
HHAHBHAYJIbHBIM HEOTPAHUHMEHHBIM JOCTYTIOM K 3JIEKTPOHHO-OHBIHOTEYHBIM CHCTEMAM:

1. Dnexrponnas Oubnuoreunas cucrema «KoHncynbranr CTYIEHTa»
(http://www.studentlibrary.ru/)

2. DnexrponHas Gubnuoreunas cucrema «IPRbooksy (http://www.iprbookshop.ru/)

3. DnexTponHas OubanoTeunas cucrema «ZNANIUM.COM»
(http://www.znanium.com).

Hns obywatomuxcs  obecneden AocTyn  (yHAaneHHBIH 1OCTYm) K CHEAyIOMM
COBPEMEHHBIM  MPO(ECCHOHANBHBIM  6a3aM  AHHBIX, HHQOPMALIOHHBIM  CTIPABOYHBIM 1
MOMCKOBBIM CHCTEMAM:

1. Koncynprant ILmoc — cripasounas npasosas cucrema (http://consultant.ru)

2. Web of Science (WoS) (http:f/apps‘webofknowledge.com)

3. Hayunas snextponnas 6ubauorexa (HOB) (http://www.elibrary.ru)

4. Onexrponnas Bubniorexa Hucceprauwmi (https://dvs.rsl.ru)
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Hononenns u u3menenus B paGoueii nporpamme
3a / y4eOHbI# roa

B pabouyro nporpammy
(HanmeHOBaHKe MUCUMIUTHEBL)

ATIst HANIpaBJICHNs (CHIELMATBHOCTH)

(HOMep HanpaBnenus)

BHOCATCS CEAYIOLIUE NOTOTHEHHS ¥ M3MEHEHHS

JlonosnHenust u u3MeHeHus Brec

(momxHOCTB, ®.H.O., TIOATTHCh)

Pabouast nporpamma nepecmorpena u onobpena Ha 3acenanum Kapenper

(HaumeroBanue Kadempsr)

« _» 20

3aBenyromuii kadenpoii

(nmonmuce) (P.H.0)



