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1. HEJIA ¥ 3AJJAYA JUCTUTLIAHBI

1.1. eau AMCHUIIHHBI
SIBIISIETCSL 0O€ECIIEUeHIE TECOPECTUUCCKOT'O U IMPAKTUICCKOI'0O OCBOCHUA (bYHHaMeHTaHBHOﬁ
XUMHUYECKOW TIOJITOTOBKH, TIO3BOJISIONIEH OyAylIMM CIEIUAINCTaM OPHEHTUPOBATHCS B
HaquO‘TeXHquCKOﬁ I/IH(l)OpMaHI/II/I, HCIIOJIB30BAaTh XMMHUYCCKHUE IMPUHIUIIBI U 3aKOHBI, a4 TaKXKEC
pE3yJIbTaThl XUMUYECKUX OTKPBITUN B TEX 00JACTSIX TEXHUKH, B KOTOPBIX OHU OYJyT TPYAUTHCS.

1.2. 3axaun ocBOeHNSA TUCIUILITHHBI

I/I3yq€HI/Ie JAUCHUIIJIMHBI JOJIKHO CHOCO6CTBOBaTB (bOpMI/IpOBaHI/II-O Y CTYACHTOB OCHOB
Haquoro MBIIIJICHHUA, B TOM YHCJIC. IOHUMaHUIO I‘paHI/II_[ HpI/IMCHI/IMOCTI/I XUMHNYCCKUX HOHSITI/II>'I 158
TeopHﬁ; yMeHI/IIO Ol €HHUBATh CTCIICHb I[OCTOBepHOCTI/I peBynBTaTOB TCOpeTI/I‘leCKI/IX u
3KCHepI/IMeHTaJIbHBIX I/ICCHG,[[OBaHI/If/'I; yMeHI/IIO HHaHI/IpOBaTB XI/IMI/I‘ICCKI/Iﬁ nu TGXHI/I‘-ICCKI/II\/JI
BKCHepI/IMeHT u O6pa6aTBIBaTB CTo pE3yJIbTaTbl C HCIIOJIb30BAHHUECM COBpeMeHHHX METOHAOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Juctmmomaa «XuMUsS» OTHOCHTCA K IUCIUILUIMHAM 00S3aTCIbHOM YaCTH
omoxka b1.

3. HEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JAUCHUIIJIMHE

[Ipotiecc M3ydeHus: TUCHMIUIUHBI « XUMHUS» HaANpaBiieH HA (OPMUPOBAHUE
CJIEYIOIINX KOMIIETEHIUH:

OIIK-3 - Crnocoben MIPUMEHSITh COOTBETCTBYIOIIUIT
¢u3uKo-MaTeMaTHUECKUN  ammapaT, METOJAbl aHalu3a MW MOJAEITUPOBAHUS,
TEOPETUYECKOTO M  JKCIEPUMEHTAIBHOTO  HWCCICNOBAaHUS TMPH  PEUICHUH
npo(eCcCHOHANIBHBIX  3a]a4

Pe3yabTaThl 00yueHHs, XapaKTepU3yIme

Komnerenuus
¢pOopMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-3 3HAThb OCHOBHBIE MOHSATHS MU ONPEIEICHHUS XUMHUYECKHX
3aKOHOB, KOTOPBIM IOAUYUHSIOTCS XUMHUYECKHE CHCTEMBI,
METOJIbl aHaJIM3a CHUCTEM, a TakKe  pas3fesibl XUMHH,
HEOOXOAMMBIE ISl LIEJIEHANPABICHHOTO0 IMPAKTUYECKOTIO
NPUMEHEHUsT B  Mpo(ecCHOHANBHOM TMose  npoduis
IIOATOTOBKH

YMETH 3aMuChIBaTh ypaBHEHUS MPOTEKAOIINX
XUMHUYECKUX peakuuid U OOBSACHATh WX pPe3yJbTaThl;
AHAJIIM3UPOBATh U HNPUMECHATHL XUMHUYCCKUC ITPOLCCCHI IJId
pelieHus 3aj1ay 1o 00ecrneYeHH0 MOBBIIIEHHOTO KayecTBa
paboThl 000PYTOBAHUS.

BJIAACTh HaBbIKaMH UCIHOJIb30BaHUSI XUMHNUYCCKHUX 3aKOHOB
B BaXXHEHUIITHX MPAaKTUYCCKUX MPUITIOKCHUAX WU HABBIKAMU
pa6OTH B XUMHUYCCKUX na6opaTopHs{X, a TaKXXC HaBbIKaMH
ITOCTAHOBKU XUMHWYCCKOT'O SKCIICPUMCHTA.




4. OFBEM INCIUIIJINHBI
OO61ast Tpy10€MKOCTb TUCUUIITUHBI « XUMHUSD COCTABIISIET O 3.€.
Pacnipenenenuie Tpy10€MKOCTU JUCHUIUIMHBI 10 BUJAM 3aHSITHHA
ouyHasi gopma oOyueHust

Bcero | Cemectpsl

Buasl yaeO6HOM paboThI

4acoB 1
AyauTOpHBbIE 3aHATHSA (BCEro) 72 72
B Tom uncae:
Jleknuun 36 36
JlabopaTtopusie pabotsl (JIP) 36 36
CamocrosiTesibHasi padoTa 72 72
Yackl Ha KOHTPOJIb 36 36
Buibl npoMeXyTOYHOM aTTecTaluu - 9K3aMeH + +
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 180 180
3a4.e]l. 3) 3)

3a04Hasi Gopma o0yueHus

Bcero | Cemectpsl

Bunbl yue6HOM paboThI 4ACOB 1
AyAUTOpPHBIE 3aHATHS (BCEro) 4 4
B Tom uncre:

Jlexn 2 2
JlaGopatopusbie pabotsl (JIP) 2 2
CamocTosiTeibHas padoTa 167 167
Yackl Ha KOHTPOJIb 9 9
Buibl mpOMEKYyTOUYHOM aTTECTAIMU - YK3aAMEH + +
OO6m1ast TPy 10€MKOCTb:

aKaJeMUYECKHUE YaChI 180 180
3a4.ejl. 3) 3)

5. COAEP/ KAHUE JUCHUIIJIMHbBI (MO1Y JIS)
5.1 Copnep:xkanue pa3aesioB JUCHUINIMHBI M paclpe/ejieHHe
TPYA0E€MKOCTH MO BUAAM 3aHATHI
o4yHas popma 00yueHHsI

Ne i/t HanmeHnoBaHue TeMbI ConepxaHue pasnena Jlexiy JS-I;S’ CPC BS:;O’
1 Beenenue. Ocuosusle|[Ipenmer u 3agaun kypca. XuMus U e€ CBSA3b C
IIOJI0KEHUS aTOMHO —|opyrumMu HaykamMy B W3YYCHHH MPHPOABI U
MOJIEKYJIIPHOTO CTPOCHUSI|pa3BUTHSl TEXHHWKH. 3HAYE€HHE XHMHYECKUX
aroMma. 3HAaHUH I CTYIEHTOB MAIIMHOCTPOUTEIBHBIX 2 2 6 10
CIIEIMATILHOCTEMH. OCHOBHEBIE  3aKOHBEI U
MOHATHSA. 3aKOH HKBHMBAJIEHTOB. T"a3oBbIe
3aKOHBI.
2 Xumuyeckas TepMOJAMHAMHUKA. | DHepreTHka XUMHYECKUX IPOIIECCOB.
OCHOBHEBIE MIOHSATHUS XUMHUYECKOI
TEPMOJUHAMHUKH. ODHTaNbnus. [lepBblii 3akoH 4 4 6 14
TepMoarHAMUKH. 3akoH ['ecca  cieacTBus w3
Hero. [lomsatme 00 »sHTponmu. IlpumeHeHme
BTOPOro 3aKOHA TEPMOAMHAMMUKHI K




XUMHYECKUM mpoueccaM. CBoOOmHAs 3HEPrust
I'n60ca - xak kpuTepuil TEpPMOIMHAMHYECKOI
BEPOSITHOCTH M WHTCHCUBHOCTH IPOTEKAHUS
XMMHYECKHX  TIpoIeccoB. TpeTwi  3aKkoH
TEPMOIMHAMHUKIL.

XuMmuueckass —~ KHHETHKAa U
paBHOBECHE.

OCHOBHBIC MOHATHS XMMUYECKOM KHUHETUKU:
CKOPOCTh, KMHETHYECKOE yPaBHEHHE, MOPSIOK
peakiu, e€ MOJEKyIIpHOCTb. 3aBHCHMOCTD
CKOPOCTH PEAKI[MU OT Pa3IUYHBIX (HaKTOpOB.

3akoH  JAEHCTBYIOIIMX  Macc. IIpaBuno
Banrr-T'odda. Dneprust akTuBanuy, ypaBHeHHE
AppeHnuyca. CocrosiHUE ~ JUHAMHYECKOTO
paBHOBecusi.  TepMmoauHaMu4ecKas IpUpPOIA
XHMHYECKOTO paBHOBECHSL. Koncranra
paBHOBecus, cHocoObl e€ BeIpaxeHus. CBA3b
KOHCTAHTBL. CwMenieHne TIOJIOKEHUS

paBHoBecus. [lpunnun Jle-lllarense.

12

[epuoamueckas cucTemMa
anemeHToB J[. . Mennueneena.

KBanTOBO-MeXaHHMYeCKass MOAEIb CTPOCHUS
aTOMOB. DJEKTpPOHHasl CTPYKTypa aTOMOB U €&
CBA3b C IEPUOAUYECKON CUCTEMOU 3JIEMEHTOB.
[Ipunnun HauMeHbLIEH SHEPruM, IPUHIUI
ITaynu wu mpaBuno Xywpaa. Ilepuoguueckuit
3akoH JI. W. MenneneeBa, mnepuoguueckas
cucTeMa. 3aKOHOMEPHOCTH HU3MEHEHUSI
aTOMHBIX ~ pPaJdyCoOB M  JHEPreTHYECKHX
XapaKTEepPUCTUK aTOMOB Pa3JIMYHBIX JIEMEHTOB.
OHeprus MOHU3ALMU U CPOJICTBA K JJIEKTPOHY.
ONeKTPOOTPUIIATENEHOCTb.

14

XuMHYecKas CBS3b

OCHOBHEBIC ITOHSITHS METO/A BAJICHTHBIX CBSI3EH.
KoBanentHocTh. OCHOBHBIE XapaKTEPUCTUKU
XAUMHUYECKOUH cBs3H. Bo3OyxkaeHune aToMOB H
ruOpUAM3ali aTOMHBIX opOuTaneii. CBoiicTBa
KOBAJICHTHOM CBSI3H. Honnas CBSI3b.
JloHopHO-akuenTopHas  CBsA3b. BomopoaHas
CBSI3b. MeTon BaJCHTHBIX CBs3ed.  Merona
MOJIEKYJIIPHBIX OpOHTaJICH.

10

KucnoTHo-0CHOBHBIE U OKHCIIH-
TEIIbHO-BOCCTAHOBUTEILHBIE
CBOICTBA BEIIECTB.

3aKOHOMEPHOCTh ~ M3MECHEHHSI ~ XMMHYECKUX
CBOMCTB OKCH/IOB M THIPOKCH/IOB IO MIEPHOIAM
u rpynmam. [ToHsATHE O CTEMeHH OKUCICHHS
9JIEMEHTOB B CoeAWHeHusiXx. [loHsaTHe 00
OKHCJIUTEJNSX U BOCCTaHOBUTENAX. CHCTEMaTHKa
OKHCITUTENICH " BOCCTAHOBHUTEIICH.
OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
HOHOB, MPOCTBIX BEIIECTB W COCIMHEHHI.
Metoner  mombopa  koaddummeHTOB B

YpaBHEHHSIX
OKHCIIUTENIFHO-BOCCTAHOBHTENBHBIX ~ PEaKIIUH.
Hanpasnenue OKHCITUTENILHO- BOCCTa-

HOBUTCJIBHBIX peaKL{I/Iﬁ .

14

XUMHYECKHE CUCTEMBI.

PactBoppl.  PaszbaBieHHBle  pacTBOpHl  HE
JJEKTPONMUTOB. 3akoH [eHpu. 3akoH Pays.

PacTBOpBI 9NIEKTPOJIUTOB. CocrosiHne
pacTBOpoB cia0bIX dNeKTponuToB. CTeneHb
aucconpaniy.  KOHCTaHTa  AMCCOLMALMH.

Huccommanus Boasl. MoHHOe mnpousBeneHue
Bo/bl. PH - BOJOpOaHBIN MOKa3aTesb peakiuu
cpenbl.  CocTosiHME€  PacTBOPOB — CHIIBHBIX
3JIEKTPOJIUTOB. AKTHUBHOCTh W HWOHHas CHJIa
pacTBOpOB.

SHeKTpOXI/IMI/I‘{eCKI/Ie CHCTCMBI

Bo3HuKHOBeHHE  ckadka MOTEHOMala Ha
Mex(hazHOW TpaHUIle MPOBOAHUKOB 1- To 1 2 -
ro poaa. DIeKTpoHbIe cucTeMbl. CTaHAapPTHBIH
3JIEKTPOIHBIN NOTEeHIMal. Y paBHeHue HepHera.
VYcrpoiictBo u paboTa  TrajgbBaHHYCCKOTO
anemeHTa. [Iponeccs! a1ekTponn3a B pacmiaBax
W pacTBOpax »SJIEKTPOIHMTOB. TepMoanHAMHE-
4yeckas BO3MOXHOCTb W IIOCIIEAOBATEIbHOCTH
TIPOTEKAHNUs PA3JIMYHBIX KATOIHBIX M AHOMHBIX
mponeccoB _mpu_anekrponnse. [Ipumenenne

22




DJICKTPOJIM3a B TEXHOJIOI'MH MAIIMHOCTPOCHUS.

Kopposus meramnoB u 3amura
0T KOPPO3UH

XapakTepucTHKa KOPPO3HOHHBIX HPOLIECCOB U
ux Ki1acCH(UKaIUSL. XumMudeckast u
JNEKTPOXUMHYECKas  Koppo3us.  MeToasl
3aIHUTHI OT MJICKTPOXUMHYCCKOH KOPPO3HUH.

14

10

CpoiicTBa METalIOB M HX
COCIMHCHUI

Mertammueckass CBA3b M €€ OCOOECHHOCTH.
YCTOWYMBOCTh METAIJIOB B PA3JIMYHBIX CpeAax.
[NaccuBHocTh  MeTayioB. OO030p  CBOICTB,
MPOCTBIX COETUHEHHH METANIOB M XapakTep
XUMUYECKON CBS3M B HUX. [aluabl, OKCHIBL,
THIPUABI, HUATPUABL, KapOWabl, OOpHIBl U
CUJTULIUIBI. Baxueiimme CBOMCTBa
COCAMHCHUM, WCIOJNb30BaHUE WX, a TaKKe
METAJIOB U CIUIABOB B MALITMHOCTPOCHHUH.

10

18

11

Jucnepcubie CUCTEMBI.
Karanuszaropsl u
KaTaJIUTHIECKHE CHCTEMbI

Hucnepcroe cocrosnue Bemecrsa. Cocrosnue
BelllecTBa Ha TrpaHmie pasgena da3. Kommonmsr
U KotoWgHele  pacTBopel. CopOmust
copOuuoHHbIe Tpouecchl. OO0mue MOHATUS O
KaTajau3aTopax. T'omorenHs1i KaTajaus.
I'ereporeHHsblil KaTaaus.

HUroro

36

36

72

144

3a04Has opma 00yueHuUs

HaunmeHnoBanue TeMbl

ConeprxaHue paszena

Jlekn

JIab.

3aH.

CPC

Bceero,
yac

Beenenune. OCHOBHBIE IOJIOXKEHHS
aTOMHO - MOJIEKYJISIPHOT'O
CTPOEHHSI aToMa.

IIpeamer u 3agaun kypca. Xumus U e€ CBsI3b C
IPYTMMH HayKaMH B H3y4YEHHH IPUPOIBI M
pa3sBUTUSA TEXHUKHU. 3HAueHHE XUMHUUYECKUX
3HAHUM AT CTYAEHTOB MAIIMHOCTPOUTENIBHBIX
CIEIMANTbHOCTEH. OcHOBHBIE 3aKOHBI U
HOHATUS. 3aKOH SKBUBAJICHTOB. I'azoBble
3aKOHBI.

14

14

Xumuueckas TEPMOJUHAMUKA.

DHepreTuka XUMUYCCKUX TIPOLIECCOB.
OCHOBHEIE TMOHSATHUS XAMHYECKOH
TePMOJUHAMUKU. OHTanbnus. IlepBblid 3aKoH
TepMoJUHaMUKU. 3akoH ['ecca u ciencTBus u3
Hero. [lomsatne 00 »HTponmu. IlpumeHeHne
BTOPOTO 3aKOHA TEPMOJMHAMHKH K
XHUMHYECKUM TporeccaM. CBoOOIHAs SHEPrHs
I'mG0ca - xak KpuTepuil TEPMOJMHAMHYECKOI
BEPOSITHOCTH W HWHTECHCUBHOCTH TPOTCKAHUS
XHUMHUYECKHX  mpolieccoB. Tperuit  3akoH
TEPMOTUHAMHKH.

15

15

XuMugeckast KHHETHKA u
paBHOBeCHE.

OCHOBHBIE TOHATHS XHMHYECKOH KHHETHKH:
CKOPOCTb, KHHETHYECKOE ypaBHEHHE, MOPSIOK
peaknuu, €€ MOJEKyIIPHOCTb. 3aBHCHMOCTD
CKOPOCTH PEaKIMU OT Pa3IHYHBIX (HaKTOpOB.
3akoH  gelctByrommx ~— Macc.  [IpaBuno
Baurt-I'odda. DHeprus akTHBanuu, ypaBHeHHE
Appennyca. CocrosiHUE  TMHAMHYECKOIO
paBHOBecusi.  TepMmoIauHaMuuecKas MpUpoJa
XUMHYIECKOTO paBHOBecHSI. Koncranra
paBHOBecHus, COCOOBI € BBIpaxkeHUs. CBA3b
KOHCTaHTBL. CwmemnieHne TIOJIOKEHUS
paBHoBecust. [Ipunnun Jle-Illartense.

16

16

[lepuonnyeckas cucreMa
snemeHToB JI. 1. Menneneena.

KBaHTOBO-MexaHHUeCKass MOJAENb CTPOCHUs
aTOMOB. DJIEKTpOHHAsl CTPYKTypa aTOMOB U €€
CBA3b C MEPHUOJUUYECKON CHUCTEMOU 3JIEMEHTOB.
IpuHIIT HaWMEHBIIEH SHEPrHH, MPHHIIHI
[Maynu wu mpaBuno Xywpa. Ilepuoguueckuit
3akoH /J[. W. MenzgeneeBa, mnepuoaudeckas
cHucTeMa. 3aKOHOMEPHOCTH HN3MEHEHUS
ATOMHBIX pagunycoB H OHEPTETUYCCKUX
XapaKTCPUCTUK aTOMOB PA3JIMYHBIX 3JICMCHTOB.
DHeprus MOHMU3AIMU U CPOJCTBA K BJIEKTPOHY.
DIIEKTPOOTPUIIATEIHHOCTD.

14

16

XuMHUeckas CBsI3b

OCHOBHEIE TTOHSTHS METO/a BaJICHTHBIX CBS3€EHl.
Kosanentnocts. (OCHOBHEIE XapaKTCPUCTUKU
XHUMHYECKON CBSI3H. B036V)KHSHI/IS aTOMOB_H

14

14




ruOpUAN3aK aTOMHBIX opOutaneii. CoiicTBa
KOBaJICHTHOU CBSI3M. Honnas CBSI3b.
JoHopHo-akuenTopHas  cBsi3b. Bopopoanas
CBs3b. MeTOJ BaJCHTHEIX CBsA3ed. Merton
MOJICKYJIIPHBIX OpOHTANICH.

6 |KucnoTHO-OCHOBHBIE W OKHCIH-|3aKOHOMEPHOCTh  W3MCHEHHS  XUMHYCCKUX
TEJIbHO-BOCCTAHOBUTEIbHBIC CBOWCTB OKCHIOB U THAPOKCHIOB 110 HEPHOAAM
CBOICTBA BEIIECTB. u rpymmnaMm. IloHSATHE O CTeNEeHH OKHCIECHUS
3JIEMEHTOB B coeauHeHuAX. IloHstue 00
OKHCIIUTENIIX M BOCCTaHOBUTENIIX. CUCTeMaTHKa
OKHCJIMTENCH u BOCCTAaHOBHTEJICH.
OKHCIINTEIIEHO-BOCCTAHOBHUTEIBHEIC CBOMCTBA - - 16 16
WOHOB, TPOCTBIX BEHICCTB H COCTHUHCHHU.
Metoasl mosdopa k03 durreHToB B

YpaBHEHUSIX
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIX  PEaKLUH.
Hampasnenue OKHCIIUTENBHO- BOCCTa-
HOBHUTEJIbHBIX PEakuuil.
7 | XuMnueckne CHCTEMBI. PactBopel.  Pasz0aBieHHBIE  pacTBOpH  He
JIeKTpoaUTOB. 3akoH ['eHpu. 3akoH Payis.
PactBopE! 3NEKTPOJIUTOB. CocrosiHne
pacTBOpoB Cia0bIX ANEKTponauToB. CTEneHb
mucconanuy.  KoHcTaHTa — mucconmanuu. ) ) 14 14

Hucconmanus Boasl. VMoHHOE mnpousBeneHue
Bozabl. PH - BomoponHblii mokazarens peakuuu
cpensl.  CocTOsIHME — PacTBOPOB  CHIJIBHBIX
JNIEKTPOJIUTOB. AKTHBHOCTH M HOHHAs CHJIA
pacTBOpPOB.

8 |DnexTpoxumHUecKHue CHCTEMBI BosHuKHOBeHHE  cKayka MOTEHOWAla  Ha
Mex(pa3zHON TpaHUIEe TPOBOAHUKOB 1- To 1 2 -
r0 poja. DNeKTpoaHbIe cucTeMbl. CTaHAAPTHBIN
3JIEKTPOAHBINA NoTeHIan. Y paBHenue HepHera.
VYcTpolicTBO W paboTa  TrajJbBaHUYCCKOTO
aneMeHTa. [Ipoleccsl eKkTpou3a B pacriaBax - - 18 18
U pacTBOpax dJIEKTPOJIMTOB. TepMoanHaMu-
Yyeckask BO3MOXKHOCTb M IIOCIIEIOBATEIBHOCTD
MPOTEKAaHMs PA3IUYHBIX KATOIHBIX M AHOJHBIX
MPOIIECCOB TIpH  dnekTponmse. llpumeHeHne
AIIEKTPOIIH3a B TEXHOJIOTHH MAITHHOCTPOCHHSI.
9 |Koppo3ust MeTaiioB M 3ammra OT|XapakTepucTUKa KOPPO3HOHHBIX HPOLECCOB U
KOppO3UHU nx KJIacCU(UKALHS. XuMuyeckast u
JNEKTPOXUMHUYECKAsT  KOPPO3Hs. Mertozst
3aIIUTHI OT IEKTPOXUMHUYECKOI KOPPO3UHL.

10 |CpoiictBa  MeraiuioB W ux|Meraummdeckas cBi3b M €€ OCOOEHHOCTH.
COETUHEHUH YcToMYMBOCTE METAIOB B PA3IMYHBIX Cpeax.
[NaccuBHOCTE  MeTamoB. (OO030p  CBOWCTB,
NPOCTBIX COEAWHEHMH MeTaIOB M XapakTep
XUMHUYECKON CBS3UW B HUX. [ aluabl, OKCHIBI, - 2 16 18
THAPHUIBI, HHUTPUABL, KapOuael, Oopuibl H
CUJIMIIAIBI. Baxueiimue CBOJMCTBa
COCIMHECHNH, WCIIONB30BAHUE UX, a TaKKe
METAJJIOB M CIUIABOB B MAIIMHOCTPOCHHUH.

11 |HMucnepcunre CUCTeMBL. | [{ycnepchoe coctostaue Bemectsa. COCTOSHUE
Karamusatopbl M KaTanMTHIECKNE | poryiactpa pa rpannue pasaena das. Kommowst
CHCTEMBL u  KotoumHele  pactBopel. CopOumust ® 14 14
copOmoHHbIe Tporecchl. OOmuUe MOHATHS O
KaTaIu3aTopax. ToMOTeHHbIH KaTaJus.
I'ereporeHHslil katanus.

HTroro 2 2 167 171

5.2 llepeuennb 1a060paTOPHBIX PadoT

VYkaxxurte nepedeHsn JIabopaTopHBIX paboT

Jab. pad. 1. Knaccel HeopraHudeckux coequHeHHA. OCHOBHBIE CTEXHOMETPHUYECKHE 3aKOHBI
xumuu. OnpezieneHye XMMUYECKOro S9KBUBAIEHTa MeTalla.

Jlab. pad. 2. OmpeneneHue TEPMOAMHAMUYECKUX XapaKTepUCTUK peakuuil. Tepmuueckas
YCTOHYMBOCTH KapOOHaTOB. BimsiHMe TeMnepaTypsl U KOHLEHTPAIlMU Ha CKOPOCTh peakiuu. M3ydenne



COCTOSTHHSI XUMHYECKOTO PAaBHOBECHS.

Jab. paé. 3. OCHOBHBIE MTOHATHUSI XUMUYECKON KMHETUKU: CKOPOCTh, KHHETHYECKOE YpaBHEHHE,
MOPSIOK peakyy, e€ MOJIEKYISIPHOCTb.

Jlab. pad. 4. 3akOHOMEPHOCTH U3MEHEHUSI XUMUYECKHUX CBOMCTB IEMEHTOB U UX COCMHCHUH B
nepuoauyeckoi cucreme 1. 1. Menzaeneena

Jab. pab. 5. VI3yueHne OKNCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKITHH.

Jlaé. pa6. 6. DNeKTPOAHBIC CUCTEMBI M AIEKTPOAHBIC TOTCHIUANBL. [ anlpBaHUYECKHE 3JIEMEHTHI.

Jaé. pab. 7. OGmue cBOWCTBAa METAILIOB.

Jab. pa6. 8. Koppo3us METaIOB U 3alIUTa OT KOPPO3HUH.

6. IPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBHY ¢ Y4eOHBIM IUTAHOM OCBOCHHUE AMCIMILUIMHEI HE MIPETyCMaTPUBACT BBITIOIIHEHUE
KypcoBoro mpoekTa (paboTsl) B 1 cemecTpe ouHoi popMbl 00yueHus U B 1 cemecTpe 3a04HOI GopMBbI
oOydeHusl.

B coorBerctBUM ¢ y4eOHBIM IIJJAHOM OCBOCHHE JUCHUIUIMHBI MpPEIycMaTpUBACT

BBINOJIHEHHE KOHTPOJIBHOM pabOThI AJIs 320YHOT'0 OT/AEIECHUS 110 TEMaM:

1. OcHoBHBIE CTCXHOMETPUUCCKHUEC 3aKOHbI XUMHHU. OHpCIICJICHI/Ie XUMHNYCCKOI'O DKBUBAJICHTA
MeTajuia.

2. Xumuueckas TepMmoauHamuKa. OnpeneneHHe TEPMOAMHAMUYECKUX XapaKTEPHUCTUK
peakuuii. Tepmuueckas ycTOHYMBOCTh KapOOHATOB. BiusHue TeMneparypsl U KOHIIEHTPALUU Ha
CKOPOCTh peakluu. M3ydueHne cocTosIHUS XUMUYECKOTO PAaBHOBECHSI.

3. OcCHOBHbIE TOHATHS XMMHUYECKOH KHHETHKH: CKOpPOCTb, KHHETHUYECKOE YpaBHEHHE,
HOPSIOK PEAKLUU, €€ MOJIEKYIIPHOCTb.

4. 3aKOHOMEPHOCTH HM3MEHEHHUS XHMHYECKHUX CBOMCTB 3JEMEHTOB M HX COEAMHEHHH B
nepuoanueckon cucreMe /1. 1. Menneneena

5. 3yueHne OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

6. CBolicTBa pacTBOpPOB.

7. DNEeKTPOHBIE CUCTEMBI U AJIEKTPOHbBIE TOTEHIMAIBL. [ albBaHNYECKUE 3JIEMEHTHI.

8. DneKTpoIN3 BOAHBIX PACTBOPOB U PACIIABOB 3JIEKTPOJIHUTOB.

9. OOuue cBoiicTBa METAIJIOB U UX COCAMHEHU.

10. Koppo3us MeTaiioB u 3aiuTa 0T KOPPO3HH.

7. OUEHOYHBIE MATEPUAJIBI J1s1 MTPOBEJIEHUS
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCSI IO
JANCIHUIIJINHE

7.1. Onucanue moka3zaresieii 1 KpuTepueB OLEHUBAHUS KOMIETEHM
Ha pPa3/IMYHbIX dTanax ux GopmMupoBaHus, ONMUCAHHUE IIKAJ OLlCHUBAHUS

7.1.1 Tan Tekymero KOHTPOJIf

Pe3ynbprarel TEKyIero KOHTPOJISI 3HAHUM M MEKCECCHOHHOW aTTeCTaluu
OLIEHUBAIOTCA MO CIEAYIOLENH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

K Pe3yabTaThl 00y4eHus, K

OMIIe- XapakTepusylomme HUTCPUH

Temmus cq)gpm pl:m a’;ﬂl(:(m OHBHHBEHHH ATTecTOBaH He arrecroBan

KOMIICTCHITUH

OIIK-3 3HaTh MeTOJbl aHanu3a|AkTuBHasi  pabora  Ha| Bemonnenue pabor | HesrbimomHenue
CHUCTEM, a  TakKe|7abOpaTOpHBIX 3aHATHSIX, B CPOK, paboT B CpoK,
paszensl XHMHH, HEoO-|oTBedaeT Ha |IpeyCMOTpPEHHEII B [IpeaycMOTpEHHBII
XOIOWMBIE JUIS  IIeJIe-|TEOpPETHUECKHE  BOIPOCHI pabounx B paboumnx
HaIpaBJIEHHOTO TpaK-|mpu 3ammre IporpamMmax porpaMMax
THUYECKOTO npuMe-|1a60paTOpHBIX PAbOT




HEHHWs B mpodeccuo-

HaJIbHOM nose

PO IS NOATOTOBKH

yMeTh aHaJIU3UpoBath u|PerieHne craniapTHeIX | BemmonHenue pabor | Hewinonnenne
HNPUMEHSATb HPaKTUYECKUX 3a/1ad, B CPOK, paboT B CPOK,
XHMHYECKHE MPOLECCHI [HAlCAaHUE U BBINOJIHEHHE | IPeIyCMOTPCHHBIH B | IpeyCMOTPSHHBIIH
JUIL  pelIeHus  3ajad|mabopaTopHBIX padoT pabounx B paboumnx

o 00€eCIIeUeHHUIO porpaMmax nporpaMmax
MOBBIIIEHHOTO KayecT-

Ba paboTel 00opymOBa-

HUSL.

BJIAJICTh HAaBBIKaMU Hc-|Pemenue npuKIagHbeX | Beimonnenue pador | Hesbimonnenue
MOJIb30BAHUS 3a7a4 B KOHKPETHOM B CPOK, paboT B CpoK,
XMMHUYECKHUX 3aKOHOB B|IIpEeAMETHOM obuacty, [IpeycCMOTpEHHBIH B |IpeayCMOTPEHHbIH
Ba)KHEHIINX BBINIOJIHEHWE  IIJIaHa 10 pabounx B pabouux
MPAaKTUYECKUX  TIpH-|IadopaTopHBIM  paboTam porpammax nporpammax
JIOXKEHUSAX W HaBbIKa-|Kypca

MU IIOCTAaHOBKH XH-

MHHYECKOr0 JKCIIEpH-

MEHTA.

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpOMEKyTOUHOTO KOHTPOJIS 3HAHUH OIEHUBAIOTCS B 1 ceMecTpe
Uit ouHOM (popmbl 00yueHusi, 1 cemectpe nisi 3a04HOM (HOpMBI OOYYEHUS TIO
4eThIpeXx0aUIbHOU CUCTEME:

COTIUYHON;

«XOPOLIOY;

«YJIOBJIETBOPUTEIHHOY;

«HEYJIOBJIETBOPUTEIHLHO.

K Pe3yabTaThl 00y4eHus, K

OMIIe- XapaKTepu3ylomue HUTEPUH

— c q)EpM"p[:)BJHHI:c“ ouele)HnBle)Hnﬁ OTJan4YHO Xopomo Ynosa. Heynosu.

KOMIIEeTEHIUH

OIIK-3 3HATh Metonbl| TecT Brmonnenue| Beimonnenue | BeimonHenue B Tecte
aHajgu3a CHUCTEM, a tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | meHee 70%
TaKKe paszensl 100% 90% 80% MPaBUIIBHBIX
XUMHH, HE00X0Th- OTBETOB
Mble JUIS  IIeJICHA-
MIPaBJIEHHOTO
MPAKTUYECKOT O
MIPUMEHEHUS B
npodeccnoHamTsHOM
noJie podus
MMOATOTOBKH
YMETh aHaJIM3UpPOBaTh |Perenue 3amauun  |IIpomemonctp| [Ipoaemonctp | 3amauu He
u MIPUMEHSTD [CTAHAAPTHBIX | pEIIeHBI B WpOBaH HPOBaH pelieHbl
XUMHUYCCKHUE MPAKTUYECKUX| TMOJHOM BEPHBIN X071 | BEpHBINA X0
MIPOIIECCHI IS |3a1a4 o0beMe 1 pernIeHus pelieHus B
pemieHus  3aaad 1o TIOJIYYCHBI | BCEX, HO HE | OOJBIIMHCTBE
00ecIeYeHUIO BEpHbIE MOJIy4eH 3a1a4
MTOBBIIIICHHOTO OTBETHl  |BEPHBII OTBET
KadecTBa paboThI BO BCeX
000pyI0BaHUs. 3a7a4ax
BIaJAeTh  HaBBIKaMU |Pemenne Bagaun IIponemonctp| Ilponemoncrp | 3anauu He
HCIIOJIb30BaHUS MPUKIAIHBIX | pEIIEHBI B HpOBaH HUpOBaH pelieHbl
XHMHYECKUX 3aKOHOB|3a/a4 B TTOJTHOM BEpHBIN X0 | BEpHBINA X0[
B BKHEUIIUX [ KOHKPETHOM oObeMe U peuieHus peuieHus B
MPaKTUYECKHUX MpeIMETHOM TIOJIYYEHBI | BCEX, HO HE | OOJBIITMHCTBE
MIPUIIOKEHUAX u|obaacTu BEpHbBIE MOJTy4eH 3a1a4
HaBbIKAMU OTBETHl  |BEPHBIN OTBET
ITOCTAHOBKH BO BCEX




XHUMHUYCCKOI'o 3ajgadyax
OKCIICPUMCHTA.

7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeaCTB  (THIOBBIE
KOHTPOJIbHBbIE 33JaHUSl MM HHble MaTepUaJibl, He00X0AUMBbIe VISl OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONbITA 1€ATEJILHOCTH)

7.2.1 llpumepHbIii NepevYeHb 3aJaHUI IS MOATOTOBKHU K TECTHPOBAHUIO

7.2.1 llpumepHbIii MepevYeHb 3aJaHUI JIA MOATOTOBKHU K TECTHPOBAHUIO
1. XuMHYECKOe MOHATHE «MOJIb)» MOKA3bIBAET:
1) 4KcII0 aTOMOB BEIECTBA; 2) YKCIIO MOJICKYJI BEIIECTBA; 3) KOJMUYECTBO BEIECTBA,;
4) MOJIEKYJISIPHYIO MacCy BEIEeCTBa.
2. KosauuecTBo BemecTBa — 310:
1) mopIHs BEIECTBA, H3MEPEHHAs B MOJISX; 2) YHCIIO CTPYKTYPHBIX YacTHIL, paBHoe 6- 10%; 3)
Macca BelecTBa; 4) HaBeCKa BEIIECTBa.
3. Mexay maccoii BemecTBa (M,r), KOJUYeCTBOM BemlecTBa (V, MOJIb) U MOJISIPHOM
maccoii (M, r/MmoJib) cyuiecTByeT COOTHOIIEHHE:
1) m=v-M; 2) v=m/M;3)M=m/v;4)M=v/m
4, MouJsipublii 006éMm raza (Vp, J1), KOJIH4eCTBO BelecTBa (V,M0.1b) H 00bEM ITOro raza
(V.J1) cBSI3aHBI MeKIY CO00i COOTHOIIEHHEM:
1) Vm=vlV; 2)Vy=Vlv; 3)Vp=V-wv; 4V, =v+V.
5. Cvemanu Kucjaopoa u Bogopoa maccoid 10 r m mogoxrau. Macca odpasoBaBuieics
BO/bI paBHA:
1) 10r; 2) 20r; 3)11r; 4) 151,
6. O0bém xJ0pa maccoii 50 kr (H.y.) paBeH:
1) 16 M; 2)17,4n; 3) 161 4) 12000 m.
7. B ocHOBe coBpeMeHHOI KIaccH(PpuKauMu XMMHUYECKHX 3JIeMEHTOB JIC/KHUT:
1) BaJIEHTHOCTB;
2) cTpoeHHEe aToMa;
3) aToMHas macca;
4) ynciio MPOTOHOB B aTOME.
8. KakoBo noJosxeHue MeTalJI0B M HEMETALI0B B lepHOAUYecKoii cucreme?
l)MeTannbl pacroyioKeHbl BBEPXY, HEMETaUIbl BHM3Y; 2) METaUIbl pAacCIOJIOKEHBl BHU3Y,
HEMETAJUIBl BBEPXY; 3) METAJUIbI PACIIONOKEHBI B JICBOW HIKHEH YaCTH EPUOANUECKON CUCTEMBI,
HEMETaJUIbl — B [IPaBOM BEpXHEH yacTh; 4) MeTalbl paclojIOKEeHbI CJeBa, HEMETAJJIbI CIIpaBa.
9. XumMH4YecKHe CBOCTBA 3J1IEMEHTOB ONpPele IS I0TCS NMpeskie Bcero:
1)3apsinom sapa aToma;
2) MOJI0KEHUEM 3JIEMEHTA B EPUOINUECKOI cucTeme;
3) aToMHO# Maccoi;
4) cTpoeHHEM BHELIHETO JIEKTPOHHOTO YPOBHS.
10. ®du3nyeckuii cMbIC] MOPSIAKOBOr0 HOMEpPa XHMHYECKOro 3JieMeHTa B TOM, YTO OH
onpenaeser:
1) monoxeHne IeMeHTa B IEPUOJUICCKON CUCTEME;
2) 4MCcII0 MPOTOHOB SJIpe aTOMA;
3) YKCII0 SHEPTETHYECKUX YPOBHEH;
4) 4nCiI0 HEUTPOHOB B ATOME.

7.2.2 IllpumMepHBbIii NepevyeHb 3aJaHUI IS pellleHUs] CTAHAAPTHBIX
3a1a4
Tema: «Kuneruka»
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1y 30 |

3 |

i) &

4) 3

| 53 60

2. K deny OpHBEfET NoHIEEHHE NaBleHHA B cHCoTeme 3Fepn i o0 25 Feo e tEH 0007

B K VEEI HY e H HES 1K ¥MEeHENIE- [3) ¥ yBelHHe- ) KoHIEHTpallnA na- (10) pABHOBECHE
KOMITEHT Aty Ay [0 KOHOEeHT pa- [HHES KOHIEHTPA- POE EOOE OCTAHETCA KHCOTEMEL He Hapy-
i i mapoe A€} Ges maumeHeHHA [MIHTCA
3. KaKk HaMeHHT cf CropocTh Npamol pearms 2C 0.0 + Oopen 25 200 o). ECIH H3MEHETE
KoHUeETpanuie O © 2 00 & wmonefn, a KoeHOeHTpausuie &2 ¢ 3 go 1 moaein?
11} yeenmauTca B (12) yEEMIHYIHT- 1537 veenmaHT- 14) ¥yEEIHYHTCA 15) YLMEHEIIMT CA E
3 paza CAE 36 paz cAa e 10 pas B paz 3 paza
4. ¥rasaTh BHpa¥XeHAE KoHCTARTH PABEHOBECHA [ Eak IHH
FEnpk, .1 Og(aﬁ) —‘Z?ZHO@,&)-F ZSOZ(M;}
ey =G | o (O] | g 50T g il EnsEOT | o [EnoPlsaf
[21510,] EENS , EEHEEY [znsTO, T

5. Onapeaxuun 4N + 302 204 NO +6H0E cocToaHul paEsHcEecHA [ O8] —6 Mo/,

[Hof¥] = 3 mone/n. OOpemelnTE HCXOIHVEO KOHIIEHTRALTHES

24 MCEOmHEIE ODaHEEBIX ‘
253 10,5
21y 2,5 2y 8.4 23335 HEOCTATOWHO I
MOJIVIEHHA 0TEETA
Tema: «CTpoenune atroma
Kakoe Makcumanbroe wwcio | | [ i G [ B
MICKTPOHOB MOZKET Bee orsernt ! i
HAXOIUTLCS HA BHCIIHEM BEPHBI | 18 32 6 8
JHEPreTHYECKOM YPOBHE
HeHTpanbHOro aroma ? ‘
- . ! 2 | 3| 4 | 5
Kakoe pacnpezenenne | ‘ i .
MIEKTPOHOB 110 1 3 3pt | ' 3p' 3d ) ) ) 3" 3ps EQL
HEPreTHUECKHM Aueiikam- | ulul ] |  [TITI0f3 3’ 3" 3p' [T
bopmysnam cootsercTByeT [T | } T]1]1] | TR [a]r]1] J T[1[1]
BHELUHEMY CJI0I0 B [rf o ‘ ﬂ ‘ i ‘ Lni;“i o ‘
CTAHOHAPHOM COCTOSHUH 10
aToma cepbl ? 6 7 “ 8 9 :
B kaxoit rpynne ! . |
ePUOIMHECKOI CHCTEMbI | | |
HAXOIMTCA IEMEHT, CCIIM €ro | 5 «A» rpynna 6 «B» rpynna | 6 «A» rpynia 5 «B» rpynna | 7 «A» rpynna 1
MaKCHMAJIbHas BAJICHTHOCTh |
paBHa +35 7 B - 11 12 ‘ 13 - 14 I
DNeKTPOOTPHIAT. | DICKTPOOTPHILAT. ‘ DJIEKTPOOTPHILAT. | DIEKTPOOTPHUAT. | DIEKTPOOTPHLAT.
Bribepiire HenpasmibHoe | Banaaus MeHble, | hropa Gonbiue, yeM | Xj10pa MeHblue, | cepbl OoblLe, KHCJI0pO/1a
yTBEPIKICHHE ueM IEKTPOOTPHLAT. | HeM uem Gobiie, yem
| anexTpooTpuuar. | kucnopoaa | oneKTPOOTPHUAT. | MIEKTPOOTPHLAT. | DAEKTPOOTPHUAT. |
Xpoma 17 | 6poma Xpoma . | cepnl
(¢ J A4 17| L
Kakas n3 npuBeseHHBIX ‘ 1 i
bopmyn cootsercTByer | | | Takas opmyna
0eIMHEHHIO dieMenTa , ipo- | SO; | ClL0; ‘ NH; [ He npusesena | CrO; ‘
1BASIOLIETO BAICHTHOCT) + 3 7 | } [
| 21 22 | 23 24| 25

B [ oy e S = 558

7.2.3 TlpumepHblii NepeyeHb 3aaHUI JAJs pellleHns] MPUKJIATHBIX 32124
Tema: «OKHCINTENBLHO-BOCCTAHOBUTEIbHbIE PCAKIUU»
CocTaBbTE MOJIHBIC YPpaBHCHUA peaKI.[HfI, HAYyHIUX 110 CXEMaM:

1 FeSO4+HIO;+H,SO4— L + Fez(SO4)3 +H,0O

2. NH;+0O, — H,O+N,

3. MnO,+KCIO3; + KOH — Ko;MnO,4 + KC1 +H,O
JIst Kaxk oM peakiuu yKaXKUTe:

KaKo€

a)
0)

BEIIECTBO
YTO OKHUCJISIETCS M YTO BOCCTAHABIIMBAETCS.
Tema: «Koppo3us u 3ammura MeTalJIoB)

SIBJISICTCS

OKUCJIUTCIIEM,

4. Busibl KOPpO3UOHHBIX pa3pyLICHUI METaIOB.

a

Kako¢€

-BOCCTAaHOBHUTCIIEM



5. TloueMy XMMHYECKH YHCTOE JKeJIe30 0ojiee CTOHWKO MPOTHB KOPPO3HUU, YeM TEXHUYECKOE
xeine30? CocTaBbTe JIEKTPOHHOE YPABHEHHE aHOTHOTO M KATOIHOTO MPOIIECCOB, IPOUCXOSAIINX
IIPH KOPPO3UU TEXHUYECKOTO JKeJie3a BO BIAYKHOM BO3yXE M B KHCIIOH cpeie.

6. [lalite 000CHOBaHHBII OTBET, B KAKOM Cllydae CKOPOCTh KOPPO3HH KeJie3a B KHUCIIOW cpeaa
MEHBIIIE: B CJIy4aB KOHTAKTa kKeJe3a CO CBUHI[OM HMJIM B CIIy4ae KOHTAKTA JKEJIe3a C HUKEJIEM.

7. XKene3znoe nznenue NOKpeITo kaaMueM. Kakoe 3TO MOKpeITHE - aHOAHOE MM  KaTOAHOE?
[Touemy? CocTaBbTe 3JIEKTPOHHBIE YPAaBHEHHUS aHOJHOIO M KaTOAHOIO IPOLECCOB KOPPO3HU
9TOrO M3AEIHs NPU HAPYILIEHUH MOKPBITHUSA BO BIAXKHOM BO3AyX€ U B cOJIAHOM kuciote. Kakue
IPOAYKTHI KOPPO3UU 00pa3yIOTCS B IEPBOM U BO BTOPOM CIIydasix?

8. C kakoil 1enplo NPOU3BOJUTCS [IMHKOBAHHE METAIOB? YKAXKUTE MPOLECCHI, MPOTEKAOIINE
Ha 3JIEKTPOJaxX MpH UHKOBaHUU. KakoBbI CBOMCTBA ITMHKOBOTO rajibBaHOMIOKPBITUS?

9. Kakue u3 nepeurClieHHbIX METAIIJIOB MOTYT B3aUMOJICHCTBOBATE ¢ CONSIHOM kucnortoit: Fe, Cu, Al, Hg?
Hanumunrte ypaBHeHus peakiuu. CoCTaBbTE CXEMBI JJis IMPOILECCOB OKHCICHHS M BOCCTAHOBJICHUS.
VKaXUTe OKUCIINTEND U BOCCTAHOBUTED.

10. B peakiuun  Cu  + HNO;(,455 = Cu(NO3z), + NO + H,0
paccunTaiite K03 (OUIMEHTHI, COCTABBTE CXEMBI JIJISl IPOIIECCOB OKUCICHUS W BOCCTAHOBJICHHSA, YKAKHUTE
OKHCIHUTECIIb U BOCCTAHOBUTCIIb.

7.2.4 IlpumepHbIii NepeYyeHb BONPOCOB /ISl MOJATOTOBKHU K 3a4eTy

He npenycMoTpeHO y4eOHBIM TUIAaHOM

7.2.5 IlpumepHblii NepeyeHb 3aJaHUM JJs pellleHns] MPUKJIATHBIX 32124

1. OcHoBHble Kiacchl coeanHeHuil. Kiaccmpukamuss  HEOpPraHMYECKHUX COCAMHEHUI
(OKHUCIIBI, KUCJIOTHI, OCHOBAaHUsA, CONM). [IpUHIMIT MOJTyueHHs U MpeBpaIeHUs] He OpraHUYEeCKUX
COCIMHEHU.

CBolicTBa KHCIIOT, OCHOBAHUM, IIeIoYer uU cojieci. IloHsSTHe OTHOCHTEIHLHOM aTOMHOM
Macchl. XUMHUYECKHE CHMBOJBI U COCTaBI€HHE (POpMYII. [lonstne 06 amdorepHocTH
COCMHEHUN C TOYKM 3pEHUs KUCIOT U OCHOBaHMH (IIPUBECTH NpPUMEPHI aM(POTEPHBIX
coenuHeHui). 3akoH ABorajapo. [lonstre 00 3kBUBaNieHTe. 3aKOH SKBUBAJICHTOB.

2. 3aKOH COXpaHEHHUs Marepuu (KOJMYECTBa BELIECTBA). 3aKOH SKBHBAJEHTOB. 3aKOH
KpaTHbIX oOTHoOmeHuil. Bce ra3zoBeie  3akoHbl. (boins — Mapuotra, Teit - Jlioccaka,
Knaiinepona - MeHnaeneeBa 00beAMHEHHBIN)

3.3akon peictByromux wmacc. [Ipasuno Bant - ['opda.  Matemarnueckoe

BBIDAKECHUE CKOPOCTM PEAKLHUW TOMOIE€HHBIX M TIETEPOrE€HHBIX IPOLECCOB.
[Tpunuun Jle-1llarense. Katanuzaropbl 1 HHTMOUTOPHI.

4. Xumnueckas TepMoarHaMuka. OCHOBHbIE TepMOAMHaMu4eckue (GyHKuuu. OCHOBHbIE
3aKOHBI TEPMOJAVNHAMUKH.

5. JIBOMCTBEHHBIM XapakTep IOBEIEHUs MHMKpodacTHll. YpaBHeHue I[lnanka u
OitamreitHa. OOIMe TOJIOKEHUST KBAaHTOBO-BOJIHOBOW MeXaHWKH. [loBeneHHE 3JIEKTpOHA BO
BHYTPHATOMHOM IIPOCTPAHCTBE. Y paBHEHHUE Jie bpoiinsa. OnbIThl, MOATBEP)KIAIOLINE €I0 BBIBOBI.
VYpasuenue lpénunrepa (ypasuenue crpyssl). [Ipunnun ['eiisun6epra. [loBeaenne 3iaekTpoHa
Ha CTallMOHApHBIX OpOMTANSAX U B MOMEHT Iepexoja ¢ opburanu Ha opoburtans. [loHsTHE O
BOJIHOBOUM QYHKIIMU I .

6. KBanTtoBble umcia u ux (uU3NYECKUid cMbIca. Tumbl opOuTaneil W MopsIoK
3al0JIHEHNS DJIEKTPOHHBIX YPOBHEH. OcHoBHbIE ITPUHLIMTIIBI 3aI0HEHUS
AIIEKTPOHHBIX OpOUTanIeil aTOMOB. (ITlpunuun HauMmeHblned oSHepruu. I[IpuHIUD
[Taymu. IlpaBwio ['ynpma.) 3amnonHeHue SIEKTPOHHBIX  OpOMTaNeld  IJIEMEHTOB  MallbIX
nepuooB. [loHATHE O BBIPOXKACHHBIX OpOUTAISX. 3amojJHEHHE DSJIEKTPOHHBIX OpOuTanen
sanemertoB IV u V mepuonos. 3anoTHeHUEe DJIEKTPOHHBIX OpOHUTaNe 3JIeMEHTOB



VI u VIl nepuonos.

7. llepmoanveckuit 3akoH JI. WM. MengeneeBa u CTpyKTypa  NEPUOIAYECKOMN
cuctembl. (/leneHne Ha raBHbIE M [OOOYHBIE HOJAIPYIMIbI, MOJIHBIE AIEKTPOHHBIC AHAJIOTH,
pAcIlOIOKEHHE  BAJEHTHBIX 3JEKTPOHOB.) KHCIIOTHO - OCHOBHBIE CBOWCTBA OKCHJOB H
TUAPOKCUAOB 3J1eMEHTOB. CHila 3JIEKTPUYECKOIO NOJIs U €€ U3BMEHEHUE B COOTBETCTBUM C  €r0
3HaYCHUEM KHCIOTHO - OCHOBHBIX CBOMCTB COCIMHEHUI B IEpUoJax M Ipymmax.
OHepreTuyeckue XapakTEepUCTUKH aToOMOB. Pannyc aToMOB M MOHOB, NOTEHLMANl MOHU3ALUY,
CPOACTBO K JJIEKTPOHY, IEKTPOOTPULATEIbHOCTh. M3MeHeHne ITUX XAPAaKTEPUCTHK B
rpynmnax u nepuojiax.

8. Xumuueckas cBs3b. CTpOEHHME MOJEKYJI C TOYKM 3pEHHUS COBPEMEHHOM TeOopuu
B3aMMOJIEUCTBUS DIEKTPOHHBIX OpOuUTaieil aToMoB. BeposTHOCTE B3aumoeiicTBus 2 aToMOB
(OCHOBHBIE IPU3HAKM) HAJIMYME HE MApHBIX OHJICKTPOHOB M 3HAYEHHMs] CIUHOBOTO YHCIA.
CnuHoBass Teopust BaneHTHOCTU. [lposiBieHHe mepeMEeHHBIX CTEIIEHEW OKUCIEHMS Y
91eMeHTOB. OCHOBHBIE  TIOJIOKEHUS ~ TEOPUM  KOBAJIEHTHOM  cBsA3u. HampaBiieHHOCTS,
HAaChIAEMOCTh,  NOJSApU3aLUs.  XapaKTEpUCTUKU  CBA3U:  JUIMHA, DHEPrUs  CBSA3M.
OTnuuuTeNbHBIE CBOMNCTBA NOHHOW CBSI3U. JIOHOPHO - akLEeNTOpHas CBA3b M BOJOPOJHAs
CBsA3b, Kak €€ pa3HOBUJIHOCTb. XMMHUUYECKas CBSI3b B METAJIJIaX M OCHOBHBIE CBOMCTBA METAIIIIOB C
TOYKM  3pPEHHUS XUMUYECKOU CBA3H.

9. T'mOpuausanusi aTOMHBIX opOuTanel npu oOpa30BaHUU HEKOTOPBIX MOJIEKYJ, THUIIbI
ruGpumsann (S-p, S-p, s-p°). Buibl XMMHUECKOH CBS3M (MOHHAS, JOHOPHO-AKIIENTOPHAS,
BOJIOPOJHAS CBSI3b). G- U T- CBA3M.

10. ITonsiTHE O CTEneHU OKHUCIEHUs (OKHCIMTEIbHOM YHCIIE) HJIEMEHTOB B COCIUHEHHUSX.
[TonsiTus 00 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM HOTEHLaJe — OCHOBHOM
XapaKTEpUCTUKU HANpPaBIEHHOCTU IIpoLEcca. OcHOBHBIE METOJBI B COCTaBJICHUU
YPaBHEHUH OKHUCIIMTEIbHO- BOCCTAHOBUTENBHBIX  PEAKLIMM.

11. Bo3HMKHOBEHHME CKauka IIOTEHLMAjda Ha TpaHULE pasjelna MeTallll- pacTBOp
AJIEKTPOJINTA (AKTUBHBIM, MAaCCUBHBINA U OJaropoaHbIi A5eKTpoabl). Teopus rajibBaHUYECKOTO
aneMmeHTa. IloHsaTvss monspu3aluM 3JIEKTPOJOB B rajlbBaHOJIEMEHTE. Bunsl
MOJIIPU3ALUU U METO/IbI  OOpHOBI ¢ Hel. OOpaTUMble HMCTOYHUKHM TOKa - aKKyMYJIATOPbI. THIbl
aKKyMyJiATopoB. IIponieccsl  Ha 21€KTpoAax MpH 3apsAaKe U pa3psaKe B IIENOYHBIX U KUCIOTHBIX
AKKyMYJIATOpax. SIBIEHUs MOJspU3allMy MIPH 3JIEKTPOBOCCTAHOBICHUH METAUIOB. Marepuasbl
BBICOKOW MPOBOJMMOCTH, MaTepHaibl). SIBIEHUS MOJAPU3ALMUA HPU HIIEKTPOBOCCTAHOBICHUHU
MetayioB. [lepeHanpskeHue BBIAEIEHUS BOAOpPOJAa M €ro poiyib (TOJOXKUTENbHAas U
OTpHULATENIbHAS B OCYLIECTBICHUN IEKTPOXUMHUYECKUX TIPOLIECCOB). MI3MEHEHNE 2IIEKTPOIHBIX
noTeHuuanoB. Bonopoansiit snexktpoa. Psn CTaHJAPTHBIX AJIEKTPOJHBIX MOTEHIHAJIOB.
3aBUCHUMOCTb DJIEKTPOJHBIX IIOTEHLMAJIOB OT MPUPOABI DJIEKTPOIOB M PaCTBOPUTEIIEH.
Bonoponnas sHepreTuka.

12. DnekTposn3 ¢ HEPaCTBOPUMBIMH M PACTBOPUMBIMHM aHOJAMHU. IIpumenenne
AIIEKTPOJIN3A AJIsl POBEACHUS IIPOLIECCOB OKUCIIEHUS U BOCCTaHOBIEHUs. 3akoH Dapanes. Brixon
0 TOKY. AHOJHBIE TIPOLECCHl MPHU DJIEKTPOJIU3€ BOJHBIX PAacTBOPOB 3JIEKTPOJIMUTOB.
(PapunupoBanue meramuioB u 3kcTpakuus). CymHOCTbh 3aekTpoiusza. llocienoBaTenbHOCTD
pa3psiKu MOHOB. AHOZHOE U KaTOJHOE BOCCTAHOBJICHHUE.

13. Koppo3uss MeramioB. Tumbl KOppo3nH. Buabl KOPpO3HOHHBIX —pa3pyLICHUH.
DNEKTPOXUMHUYECKAst KOPPO3Hs METAIIOB. MeTOo1bl 3aIlIUTHl METAINIOB OT KOPPO3UHU.

14. CsoiictBa pacTBOpoB 3JeKkTpoiuToB. Crenenb auccoruanuu. CuiibHble M clia0ble
NeKTposnThl.  JucnepcHoe cocTosiHue BemecTBa. COCTOSHUE BELIECTBA HA IPAaHHULE pas3zeia
¢a3. Komnmonipl ¥ KOJIOUIHBIE PACTBOPHI.

7.2.6. MeToauka  BBICTABJIEHHUSI OLEHKH TP  NPOBeJeHUU
NMPOMeKYTOUYHOI aTTecTAlNU
Kpurtepuu oueHKH 3a1aHMI:
1. Oyenka « Omauunoy» cmaeumcs, eciu — 3a7aHUE BBIIIOJIHEHO BEPHO;
2. Oyenka «Xopowioy cmasumcs, eciu - HMEIOTCS HE3HAUNTEIIbHBIC



apu(pMETUIECKHE W JIOTHYECKUE TIOTPEIITHOCTH, OTHCKHY;

3. Oyenka « YooenemeopumenobHoy cmagumcs 8 ciydae, eciu — 3aaHue He

BBITIOJIHEHO, HO UMEETCS TTPABUJIbHBIN MOJIXO0/] K PEIICHUIO;

4. Oyenxa «HeyoosnemeopumenvHoy cmasumcsi — B OCTAIBHBIX CITydasx.
MeTOoaMKA IPOBEJIEHUS:

B ayIMTOPUH JJIsI MPAKTUYECKUX 3aHATUH, B MUCbMEHHOM (popMe, TpynoBoi
croco0, B TeueHue 45 MUHYT, C UCIOJIb30BAHUEM CIIPAaBOYHOM JIUTEPATyphl U 0€3
WCIMOJIb30BaHUs CPEACTB KOMMYHUKAIIMH, PE3YJIBTAT - HA CICAYIOIIEM 3aHATHH.

7.2.7 I1acnopT OlleHOYHBIX MAaTEPHUAJIOB

Kon
KonTponupyemble pa3zensl (TEMbI) . HanmenoBanue
Ne n/mn KOHTPOJIUPYEMOI
JUCIUTIAHBI OLICHOYHOT'O CPEJICTBA
KOMIIETEHIIUH
1. [Tonoxenus OIIK-3 TecT, KOHTpOIBHAS
aTOMHO-MOJIEKYJISIPHOTO CTPOSHUS pabota, 3ammura
aToMa 1a00paToOpHBIX paboT
2. Xumuyeckas TepMOJUHAMUKA OIIK-3 Tect, KOHTpOJIBbHAS
pabora, 3amura
71a00paTOPHBIX pabOT
3. XUMHYEKOEe pPaBHOBECHE, OIIK-3 TecT, KOHTpOJIBHAS
CKOPOCTH IMpoIiecca paboTa, 3ammura
71a00paTOPHBIX pabOT
4. [Iepuoanueckas cucrema OIIK-3 Tect, KOHTpOJIBbHAS
anemenToB .M. Menneneena pabora, 3amura
71a00paTOPHBIX pabOT
5. XuMmudeckas CBs3b Tect, KOHTpOIBbHAS
pabora, 3amura
6. KucnoTHo — OCHOBHBIE 1 OIIK-3 TecT, KOHTpOIBHAS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbIE pabora, 3amura
CBOMCTBA BEIIECTB 71a00paTOPHBIX PaboOT
7. Onexrpoxumundeckune cucremsr.  |OIIK-3 Tect, KOHTpOIBHAS
["anpBaHMYECKHE HIIEMEHTHI pabora, 3amuTa
71a00paTOPHBIX pabOT
8. DNEeKTPOXUMHUECKUE CUCTEMBI OIIK-3 Tect, KOHTpONIBbHAS
paboTa, 3ammura
71a00paTOPHBIX pabOT
9. Koppo3sust metamnos u 3anmra ot (OIIK-3 Tect, KOHTpOJIBbHAS
KOppOo3uu pabora, 3amura
71a00paTOPHBIX PaboOT
10. CaoilicTBa METAJJIOB U UX OIIK-3 Tect, KOHTpONIBbHAS
COEIMHEHUN paborta, 3amuTa
71a00paTOPHBIX pabOT
11. JlucriepcHbIE CUCTEMBI. OIlK-3 Tect, KOHTpOJBHAS
Karanuzaropsl u KaTaauTu4deckue pabota
CHCTEMBbI

7.3. MeToguyeckue MaTepuUaJibl, ONpeesiiONIe MPOUEeAYPHI
OLlCHUBAHUSA 3HAHMI, YMEHNH, HABBIKOB M (WJIH) ONbITA 1€eATEIbHOCTH

TecTupoBanue OCyHIIECTBISETCS, JIMOO TPU TOMOIIA KOMIBIOTEPHOU
CHUCTEMBl TECTHPOBAHMS, JHOO C HCIIOJIH30BAaHWEM BBIIAHHBIX TECT-3aJaHUN Ha
OymaxkHoM Hocutene. Bpems TectupoBanuss 30 MHH. 3aTeM OCYIIECTBIISIETCS




IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABISETCA OLIEHKA COIVIACHO METOAUKHU
BBICTABJICHUS OLICHKU NP MPOBEJICHUN MTPOMEKYTOUHOM aTTECTAIUH.

Pemenne craHmapTHBIX 3a/ad  OCYUIECTBISETCS, JMOO TMpU MOMOIIU
KOMITbIOTEPHON CUCTEMBbI TECTUPOBAHUSA, JINOO C UCTIOIH30BAHUEM BhIJAHHBIX 3a1a4
Ha OyMakHOM Hocutene. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYHIECTBISETCS
IpoBepKa pelIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLIEHKA, COTJIACHO
METOJIMKH BBICTaBJICHUS OLICHKU MIPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTaIUH.

Pemenne npukiIagHeIX 3a4ad  OCYLIECTBIIAETCS, JIMOO TPH MOMOLIA
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCIOJIb30BAHUEM BbIAHHBIX 3a7a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agau 30 MuH. 3aTeM OCYIIECTBIIACTCS
IIPOBEpKAa pEHIeHUs 3aJad 3K3aMEHAaTOPOM U BBICTABIISIETCS OLEHKA, COTJIACHO
METO/IMKH BBICTaBJIEHUS OLICHKU ITPU MPOBEJECHUU IPOMEKYTOUHOM aTTECTALIMH.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECIHNEYEHUE JUCHUIIJIUHBI)
8.1 IlepeueHb y4eOHOI JMTEpPATypbl, HEOOXOAUMOW /JIsi OCBOEHHSA

JAUCIHUIITTUHBI

1. I'muuka H.JI. O6mas xumust: yaeouuk M.; Beicm. mk. 2012. - 558 c.

2. 'muaka H.JI. /mon. Pen. B. A. PabunoBuy, X. M. PyOuHoli 3afgauu U ynpakHEHHUS MO OOIIen
XuMHH: yaeoHoe ocodue mis By3oB M.; MaTerpan-Ilpecc 2003-2007. -240 c.

3. BunokypoBa N.M. Xummus: [lpaktnueckue 3ansatusi: yued. mocobue / V.M. Bunokyposa.
Boponex: ®I'bOY BO “Boponesxckuil rocyjapcTBeHHBIN TeXHU4eCKuid yHuBepcurer”, 2017. -200 c.

4. (M 34-2015) Meroauveckue yKazaHHsS II0 JHCIHIUIHHE <« XUMHUSI» IUIA  BBIIOJHEHUA
nmaboparopHeix pabor Ne 1- 4 no temMaMm “OCHOBHBIE KJIACChl HEOPTraHWYECKUX COCOUHEHUI”,
“OmnpeneneHue dKBHBaJleHTa MeTayuia”, “OmnpenesieHHe TEIUIOBBIX 3(P(EeKTOB XUMHUUECKUX pEaKIHi.
Pacuer smeprum I'mb0ca”, “CKOpPOCTh XMMHYECKHMX pEaKIWid W XUMHYECKOe paBHOBecue” Ui
cTyaenToB Hampasienud 15.03.01, 15.03.05, 13.03.01, 35.03.06, ounoii ¢popmbl 0byuenus / PI'BOY
BIIO «Boponexckuif TocyZapCTBEHHBIH TEXHWYECKH yHHMBEpCHUTET»; cocT. W.M. Bunokyposa.
Boponex, 2015.-48c.

5. BunokypoBa M. M. CBoiicTBa OCHOBHBIX KOHCTPYKLIHMOHHBIX MeTaioB: y4yeO. moc. Boponex:
OI'bOY BIIO BITY, 2012. 252 c.

6. (M 35-2015) MeToauueckre yKazaHWs 10 JUCIHUILUIMHE «XHUMHUS»  JUISl BBIMOJHEHUS
naboparopHbix pabor Ne 5-8 1o Ttemam “PactBophl. DnektponuTryeckas auccounanus’, “I'maponus
coneir”, “3aKOHOMEPHOCTH M3MEHEHUs XHMHUYECKUX CBOMCTB 3JIEMEHTOB M HX COCJUHEHUH B

nepuonuyeckoit cucreme J[. . MenneneeBa. Xumudaeckas cBsi3p”, “OKHUCIUTEIEHO-BOCCTAHOBUTEILHBIC
peaxiun’ uist cTyneHToB HanpasneHuit 15.03.01, 15.03.05, 13.03.01, 35.03.06 ounoii popmbr 00ydeHus /
OI'BOY BIIO «BopoHeXcKHil rocyAapCTBEHHBIN TEXHUYECKUHA YHUBEpCUTET»; cocT. .M. Bunokyposa.
Boponex, 2015.-48c.

7. (M 36-2015) Metoauyeckre yKazaHWsi [0 IAUCHMIUIMHE «XHUMHUS» IS BBIOJHEHHS
naboparopHbix pabor Ne 9- 12 mo Temam “laibBaHMYECKHE BJIEMEHTHI”, “DIEKTPOIN3 BOIHBIX
pacTBOpPOB 3IEKTPOIUTOB”, “OO0mue cBoiictBa MetayuioB”, “Koppo3us W 3ammra OT KOppO3uu” st
cTyneHToB Hampasinenuid 15.03.01, 15.03.05, 13.03.01, 35.03.06 ounoii popmbl oOyuenus / GI'BOY
BIIO «Boponexckuil ToCyJapcTBEHHBIH TEXHHYECKMM yHHBeEpcUTeT»; cocT. M.M. BuHOKypoBa.
Boponex, 2015.-48 c.

8. (No 9 -2016) Metoany. yka3. A7  BBITOJIHEHHS KOHTPONBHBIX 3aJaHHMH 10 JUCIUTUINHE
«Xumus» (pazgen «OCHOBHBIE 3aKOHBI M KJIACCHI HEOPTAaHMYECKUX COENWHEHMID») ISl CTYAEHTOB
HanpasieHnii  12.03.01, 11.03.03 ounoit ¢popmer o0ydenus / DPI'BOY BIIO «BI'TY»; coct. . M.
Bunokypoga, b. A. CniupunonoB. Boponex,2016. 48 c.

9. (No 12 -2016) Meroauu. yka3. A BBHIMOJHEHNS KOHTPOJIBHBIX 3aaHUil TI0 TUCIUTUIAHE
«Xumus» (pazznen «CKOpPOCTh XMMHYECKHMX PpeakUuid M XHMHYECKOE DPaBHOBECHE») AJISI CTYICHTOB
HanpasieHnid 12.03.01, 11.03.03 ouno#t dopmbl oOyuenus / GI'BOY BIIO «BI'TY»; coct. M. M.
Bunokypoga, b. A. CiupugonoB. Boponex, 2016. 48 c.

10. BunokypoBa U. M. OcHoBbl 3nekTpoxumuu: yueb. noc. / ®I'BOY BIIO «BI'TY»; Boponex,



2010. -309 c.

11. Bunokypora M. M. IIpakTHKyM MO OCHOBaM 3JIcKTpOXuMHH: yued. moc. / ®I'BOY BIIO
«BI'TY»; Boponex, 2012, 252 c.

12. BunokypoBa . M. Heoprannueckas xumust: mpaktukym: yued. noc. / @I'bOY BIIO «BI'TVY»;
Boponex, 2010. 229 c.

13. Bunokyposa 1. M. Ctpoenue Bemectpa. Y. 1.: yue6. noc. / DI'BOY BIIO «BI'TY»; Boponex,
2008. 205 c.

14. BunokypoBa M. M. Crpoenue BemiecTBa. Xummdeckas kunetuka. Y. 2.: yue6. moc./ ®T'BOY
BIIO «BI'TY»; Bopone:x, 2010. 192 c.

15. Opraamzanusa caMOCTOSTENFHOW paboThl OO0YYAIOMMXCSA: METOAWYECKHE YKazaHWs Ui

CTYJIEHTOB, OCBAWBAIOIINX OCHOBHBIE OOpa30BaTENbHBIE MPOTPAMMBI BBHICIIETO 0Opa3oBaHHUA —
OakamaBpmaTa, CIeHaINTETa, MaruCTPaTyphl: Metoandeckue ykazanus / coct. B.H. [loueunxwuna, U.H.
Kproukoga, E.W. 'onoBuna, B.P. Jlemunos; ®I'bOY BO «BopoHexckuii TOCyIapCTBEHHBIN TEXHUYECKUN
yHHBepcuTeT». — Bopomex, 2020. — 14 c¢. — ®aim: OCP.PDF. — Pexum mocryma:
http://bibl.cchgeu.ru/MarcWeb2/Found.asp.

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYHIECTBJICHMH 00pa30BaTeJbHOI0 MpoLecca MO AUCHHUILIMHE, BKJINYAas
nepeYyeHb  JHIEH3MOHHOT0  NPOrPAMMHOIO  o0ecledYeHHsi, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceT « MHTEepHET», COBPEMEHHBIX
Npo¢ecCHOHANTBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word,

Microsoft Excel,

Internet Explorer http://vorstu.ru/kafedrry/ftf/kaf/frp/uchpl/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IS
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA

8.1

HaIpsHKEHUH METaIoB"

Tabmunsn: «[lepuonnyeckas cucrema snemenToB J[.M. MenneneeBay», «PactBopumoctu, «Psn

8.2 | Anmapar Kunma

8.3 | Becnl TexHuueckue

8.4 | Bech ananmutrueckue AJIB - 200

8.5 | lllTaruBel, MepHas mocyaa (MepHbIE KOJIOBI, OIOPETKH, IUIETKH | T. I1.), PEaKTHUBEI

8.6 | YcTaHoBKa [1sl H3MEPEHHs H3MEHEHHs TeMIIepaTyphl ¢ TousocThio 0,01°

8.7 Hacoc KoM0OBCKOT0 1 ycTaHOBKA J1J1s1 ©U3MEPEHHUS JaBJICHHs HACBILIEHHOTO Napa IPU pa3HbIX
| remneparypax

8.8 | Ileub myenbHas

8.9 | Xomoxmnsank OPCK

8.10| ITeur MmydenbHas

8.11| Iorernmomerp P—363-2

8.12 | Kommetorep B kommiekte: ASUS P7H55-M-7mr.

10. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAIOLIUXCS TTO
OCBOEHHUIO JUCHIUIIJIMHBI (MOAY JIsT)
[To muctunnuue «XUMHS» YUTAIOTCS JICKIIUU, MPOBOISTCS JTaOOpaTOPHBIE
paboTHI.
OcCHOBOUMl UW3Yy4YECHHUS JUCHUIUIMHBI SBJISIOTCS JIGKIIUH, HA KOTOPBIX
U3JIaraloTcs HauboJee CyIeCTBEHHbIE U TPYAHBIC BOMPOCHI, a TAKKE BOIMPOCHI, HE
HaIeAIINe OTPAKEHUS B YICOHOU JTUTEpATypE.


http://bibl.cchgeu.ru/MarcWeb2/Found.asp
http://vorstu.ru/kafedrry/ftf/kaf/frp/uchpl/

JIaGopatopHbie pabOThI BBIOTHSIOTCS HAa TaOOPATOPHOM 0OOPYIOBAHUU B
COOTBETCTBUH C METOJMKAMHU, IPUBEACHHBIMU B YKa3aHUSIX K BHIMIOJIHEHHIO PaloT.

Bounbiioe 3HaueHne 1Mo 3aKpETIeHUIO U COBEPILICHCTBOBAHUIO 3HAHUN UMEET
caMmocTosiTeNbHas pabota cryneHToB. MH(popMaIuio o BUAax CaMOCTOSITEIbHOI
paboThI CTYIEHTHI MOIYYal0T Ha 3aHATHUSAX.

KoHTpons ycBOeHHsT MaTepualia AUCHUIUIMHBI OCYILECTBIACTCS TIpU
BBINOJIHEHUH U 3alUTE JJAOOPATOPHBIX paboT.

OcBoeHMEe TUCIUIUTMHBI OIICHUBAETCS Ha HK3aMEHE C OLIEHKOH.

Buy yueOHbIX 3aHsATHIA

JleATenbHOCTh CTYIEHTA

Jlekusa

Hanucanme  KoHCHekTa — JEKIMH:  KpaTKo, CXEMaTH4HO,
MOCTIeIOBATENbHO (PUKCUPOBATH OCHOBHBIE MTOJIOKEHHUS, BHIBOJIBL,
(bopMyIMpOBKH, 00OOIEHHUsS; IOMeYaTh BaKHbIE MBICIH,
BBIACIATEL KIIKOYCBBIC CJIOBA, TCPMUHBI. HpOBepKa TCPMHHOB,
MOHATUH ¢ HOMOILBIO SHLUKJIIONEANH, CIIOBape, CIIPaBOYHUKOB C
BBINIMCBHIBAHUEM TOJIKOBaHUM B TeTpaab. O003HAUYCHNE BOIIPOCOB,
TEPMUHOB, MaTepuaya, KOTOpbIE€ BbI3bIBAIOT TPYAHOCTH, MOUCK
OTBETOB B PEKOMEHIYEMOM JtuTeparype. Ecim caMoCcToATeNnbHO He
yaaercs pazobpatbcest B Marepuaie, HE00X0AUMO
copMyaMpoBaTh BONPOC M 33JaTh MPENOJABATENIO HA JIEKIUH
WM Ha IPAKTHYECKOM 3aHSATHH.

JlaGopaTtopHnast pabota

JlaboparopHble pPabOTHI IMO3BOJSIOT HAYYUTHCS TPUMEHSTH
TEOpEeTHYECKHE 3HAHUS, TOIYYCHHBIE HA JICKIMH IPU PEIICHUH
KOHKPETHBIX 3a7ad. YToObl HamOojee palroHAIBHO M TOJHO
UCTIOJIB30BATh BCE BO3MOXKHOCTH J1a00OPATOPHBIX ISl ITOJITOTOBKU
K HHM HE0o0XOAMMO: cieayeT pa3o0parh JIEKIMIO TI0
COOTBETCTBYIOLIIEH TeMe, O3HAKOMHUTCS C COOTBETCTBYIOLIUM
paznenoM ydeOHuKa, popaboTaTh JOMOIHUTEIbHYIO JUTEPATYPy
Y UCTOYHUKH, PEIINTh 33/1a4H U BBIOJIHUTH IpYTHe NUCbMEHHbBIE
3a7aHusl.

CaMocrosTenbHas pa60Ta

CamocTtosiTenbHass paboTa CTYAEHTOB CHOCOOCTBYET TTyOOKOMY
YCBOEHUs y4eOHOro MaTepuajia W  Pa3BUTUIO  HABBIKOB
camoobOpazoBanusi. CamocrosiTenbHass paboTa mpeanoiaraer
CJIEIYIOIME COCTABIISIONINE:

- pabora Cc TeKkcTaMu: Yy4eOHUKAMH, CIPABOUYHUKAMU,
JOTIOTHUTEILHOM TUTEPATYPOH, a TaKkKe MPOopadboTKa KOHCTIEKTOB
JIEKITHII;

- BBIIIOJIHEHUE JIOMAIIIHUX 3aJaHUI U PACUETOB;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSATEIHHOTO 3YUCHHUS,

- ydactThe B paboOTe CTyICHUYECKHX HAyYHBIX KOH(EPEHIIH,
OJIMMITHAT;

- OATOTOBKA K MPOMEKYTOYHON aTTECTAIUU.

IloaroroBka x
MIPOMEKYTOUYHOM aTTECTALNU

['otoBUTBC K NPOMEKYTOYHOM  aTTeCTallMM  CIIEYET
CUCTEMAaTUYECKH, B TEYEHUE BCEro ceMmecrpa. MHTeHCUBHasA
MIOATOTOBKA OJKHA HAYaThCs HE O3AHEE, YEM 3a MECSII-IIONTOPA
0 TIPOMEXYTOYHOM arrecTanuu. JlaHHbIE IIepel] DK3aMEHOM,
9K3aMEHOM TpH JHSA 3(P(QeKTHUBHEE BCEro HCMOIb30BaTh IS
IIOBTOPEHMS M CUCTEMATU3alluKi MaTepuasa.




JUCT PETUCTPAIIMUA U3SMEHEHU

Ne IlepeueHb BHOCUMBIX U3MEHEHUI [ara IMonamuce
/1 BHECECHUS 3aBE/YIOIIETO
M3MEHEHUHN Kadeapon,
OTBETCTBEHHOI 3a
peanuzanuio OITOIT
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