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AHHOTALINA

JucnumirnHa «XuMus» BXOAUT B 00pa30BaTENbHYIO IPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HampaBJIeHHIO MoArotoBku/ coeruansHoctd 15.03.06
«MexaTpoHUKa W poOOTOTeXHHMKa»  HampaBieHHOCcTH  «{udpoBoil  MHKUHUPUHT
POOOTOTEXHMYECKMX KOMILIEKCOBY. Jluciumimnna peanusyercs kapeapoit «NeS».

JucuummHa HaleneHa Ha OpMHUPOBAHKE Y BBIMTYCKHUKA CIEIYIOIIMX KOMITETEHIIUN :

OIIK-7 «CmnocoOeH TpUMEHSTh COBPEMEHHBIC SKOJIOTHYHBIE W O€30MacHBIC METOJIbI
palMOHAIBHOTO UCIOJIB30BAHMS CBIPHEBBIX M DHEPTETHUUECKUX PECYPCOB B MAIIMHOCTPOCHHUM

CopepxaHue IUCHUILIMHBI OXBAaTBHIBAET KPYT BOIPOCOB, CBS3AHHBIX CO3HAKOMIIEHHUEM
UCTOPUU XUMHHM, a TaKkKe C OCHOBHBIMU HAINPABICHUSIMU M TEHACHUHUSAMH Pa3BUTHUS
COBPEMEHHON XUMHH. DTa Hayka HM3y4aeT MaTepuaibHbId MHUD, 3aKOHBl €r0 pPa3BHUTHI,
cnenuuYecKyr0o XMMUYecKyro (opMmy IBIKeHUsT MaTepuu. B mporecce u3ydeHHsT XUMHHU
BbIpa0aThIBACTCS] HAYYHBIM B3MVISA Ha MUp. 3HaHHUE XUMUHM HEOOXOIUMO MJIsl TIJIOJOTBOPHOM
TBOPYECKOM JIeATENbHOCTH OakaiaBpa Jt0OOW HalpaBJIEHHOCTH. 3HAHHWE XUMHUHU I103BOJISIET
copMHpPOBaTh COBPEMEHHOE HAYYHOE IPEJICTABICHHE O MAaTEpUHU, BEIIECTBE KaK OJHOM M3
BHJIOB JBHXKYIEWCS MAaTepUU, MEXaHU3ME TMPEBPALICHUNH XUMUYECKUX COCIUHEHU, CBONCTBAX
MaTepuajoB O XUMHYECKHX MpoIleccaX B COBPEMEHHOW TexHuke. [Ipu u3yueHun Kypca XUMHH
HEOOXOAMMO TPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAZICTh TEXHUKOW XHMHYECKHX PAcUETOB,
BbIpa00OTaTh HAaBBIKK CAMOCTOSATENBHOTO BBITTOJHEHUS XUMHUYECKUX OJKCIIEPUMEHTOB U
0000menus  ¢akroB. lloHMMaHWe  3aKOHOB XHMHHU TIOMOXKET CTYIEHTY B pCIICHHH
JKOJIOTUYECKUX TMpoOieM. 3HaHHWE Kypca  XUMUHU HEOOXOIMMO U s MOCIEOYIOIIETO
YCHEIIHOTO U3YYeHUsI CHEeIUaTbHBIX JUCITUTIIINH.

[lpenonaBanme QUCHMIUIMHBI TPEAyCMATPUBAET cleayoume (OopMbl OpraHHU3aLHH
y4eOHOTrO TIpoIecca: JIEKIMH, JabopaTopHble pabOThI, CaMOCTOSITENIbHAs paboTa CTYIEHTA,
KOHCYIBTAIINH.

IIporpaMMoOii IHCHUINIMHBI HPEIYCMOTPEHBI CIEAYIOUME BHABI KOHTPOJS: TEKyLUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs arTecTanus B popme nuddepeHInpoOBaHHOTO 3a4eTa.

OOmast TPyIOEMKOCTh OCBOCHHS IWCITUILIMHBI COCTaBJsAeT 3 3aueTHHIX eauHuibl, 108
9acoB.

SI3pIK OOYUYECHUS TTO AUCITUTIIMHE «PYCCKUI.



1. TlepeyeHb MIIAHUPYEMBIX PE3YJIBTATOB OOYYEHMS IO JUCLUIUIMHE
1.1. Ilenu npenoaaBaHus JUCHUIUIMHBI
Llens JaHHOHN MTUCHUIUIMHBI — YCBOCHHE CTYJACHTAMH TEOPETHUYECKUX OCHOB OOIICH XUMUU,

XUMUU B@XHEHWIMX 3JEMEHTOB M HUX HEOPraHWYECKUX COCIMHEHUH, (dopmHpoBaHUE
XUMHUYECKOTO MBIIUIEHHUS Y CTYJICHTOB, Pa3BUTHE HABBIKOB MCIOJIB30BAHMS CBEJICHUH O (PM3UKO-
XUMUYECKIX CBOMCTBaX pPAa3IMYHBIX CHUCTEM JUIsI CHHTE3a COOTBETCTBYIOLIMX COCIUHEHUH,
BBIIIOJIHEHUE TEPMOJMHAMUYECKMX U KMHETHYECKUX pacueToB; IPHUOOPETEHHE HEKOTOpPOro
OMNbITAa SKCHEPUMEHTAIBHBIX HCCIEJOBAHMM M pa3pabOTKM  HOBBIX METOJOB CHHTE3a,
OpHUIaHUs MaTepuajaM 3aJaHHOW CTPYKTYphl W KOMILIEKca CBOWCTB. IlpencraBieHue
BO3MOXKHOCTH CTY/I€HTaM Pa3BUTh U MPOJIEMOHCTPUPOBATH HABBIKU B 007aCTH MHHOBAIL[MOHHBIX
TEXHOJIOTU I

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHOM YacTH 00pa30BaTEIbHOM MTPOTPaMMBbI
BhIcIIero obopazoBanus (nanee — OIT BO).

1.3. TlepedeHb mIaHUPYEMBIX pE3yJIbTaTOB OOYIEHUSI O AUCLIUILINHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pesyabTaramMu ocBoenust OI1 BO.

B pesynprare m3ydeHHs AUCIUILIMHBI OOydaronmiics JOJDKEH 001alaTh CIEAYIONMU
KOMITCTCHIIMSIMH HJIM UX dacTsiMA. KOMITETEHIINY ¥ HHIAWMKATOPHI UX JOCTHIKCHUS IIPUBEICHBI B
Tadmuie 1.

Tabmuna 1 — [epeyeHb KOMITIETEHIIMI U WHIUKATOPOB UX JOCTHKCHUS

Konu
Kareropus (rpymnna) Kon u HanmMeHOBaHUE WHIMKATOpA
HaWMEHOBaHHE
KOMITCTCHII U JOCTHIKEHU S KOMITETCHITHHT
KOMITCTCHITU
OIIK-7 Cnoco6en
MIPUMEHSATH
P OIIK-7.3.1 3HaeT cnocoObl NpUMEHEHUS
COBpEMEHHBIE
COBPEMEHHBIX IKOJIOTHYHBIX U 0€30MacHBIX
9KOJIOTHYHbBIE U
METOJIOB PaIlliOHATBHOTO UCIIOIh30BAHUS
Oesonackpie CBIPBEBBIX U SJHEPTETUUYCCKUX PECYPCOB B
OOmenpodeccuoHaIbHbBIE | METOIBI P P peeyp
MaIIMHOCTPOCHUH
KOMITETEHII U paloHaIbHOTO
OIIK-7.Y.1 ymeeT npuMEHSTh COBPEMEHHbIE
W CIIOJIb30BaHUS
METO/IbI TS pa3padOTKH MAIOOTXOIHBIX,
CBIPBEBBIX U
sHeprocOeperaumx 1 KOJIOTHIECKI
SHEPreTHYECKUX .
YUCTHIX MAIIMHOCTPOUTETBHBIX TEXHOJIOTUM
pecypcoB B
MalMHOCTPOCHU U

2. Mecrto qucuuIuinHb B cTpykType OI1
Jucnumiraa MokeT 0a3upoBaThCs HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YIAIOIIMMUCS
MPU U3YYECHUHU CIIEIYIOUMX JUCUUIIINH:
3HaHUs, TMOJY4YEHHbIE MpPH M3YYEHUHU Marepuaia JaHHOW JUCHUIIJIMHBI, HUMEIOT KakK
CaMOCTOSITEJIbHOE 3HAUYEHUE, TaK U UCIIOJB3YIOTCS IPU U3YYCHU U IPYIUX TUCUUIIINH:
— « MarepuanoBenenue»
— «/HXEeHepHas SKOJIOTHS

3. O0BeM u TPYTOEMKOCTh JAUCITUTIITUHEI
Januble 00 o0meM oObeMe MUCIUIUIMHBI, TPYIOEMKOCTH OT/ACIBHBIX BUIAOB y4eOHOMH
paboThI 1O TUCHUILINHE (M pacipee/icHUe 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEICTaBIICHbI B
Tabnuie 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh JTACITUTIIINHBI




TpymoeMKocThb 10
Buz yue6HOl paboThI Bcero cemecTpam
No2
1 2 3
Obwasn mpyooemkocmsp OuCyUnIUHLL, 3/108 3/108
3E/ ("ac)
H3 nux yacoe npakmuueckoil n0020mMo6KU
Ayoumopuwie 3anamus, BCEro yac. 51 51
B TOM YHCJIE:
nexuu (JI), (dac) 34 34
npaktuueckue/cemunapckue 3ansatus  (113),
(uac)
nabopaTtopHbie paboTsl (JIP), (wac) 17 17
KypcoBoit mpoekT (pabora) (KII, KP), (uac)
9K3aMeH, (4Jac)
Camocmosamenvnasa paboma, Bcero (dac) 57 57
Buo npomesxcymounoni ammecmayuu: 3ayer,
mudd. 3ager, sk3amen (3auer, udd. 3auq, Judd. Hudd. 3aq.
ks %) 3au.

£33

IIpuMmeuanue: KaHmUAATCKUN dK3aMEH

4. CopepkaHue MUCITUTUIAHBI
4.1. PacnpenencHue TPYJOEMKOCTH AUCHMILIMHBI 10 Pa3esiaM U BHIaM 3aHSTHH .
Paznenbl, TeMbl IUCHUIUIMHBL U UX TPYAOEMKOCTh TPUBECHBI B TA0IHIIE 3.

Tabmuma 3 — Pa3aensl, TeMbl AUCIUTUINHBI, UX TPYAO0EMKOCTh

Paznensl, TEMBI JUCITUITINHEI Jlexiiuu | I13 (C3) JIP KII CPC
(gac) (uac) (uac) (uac) (uac)
Cemectp 2
Pasnen 1: Beenenue B XuMuro 2 5 7
Tema 1.1.Ilousarue BemecTsa u 1 1 1

XUMHUYECKON peaki[iu, OCHOBHBIE
OTpeIeTIeHUs.

Tema 1.2 2 3
CTeXuOMETPUYECKUE 3aKOHBI.
®dyHaaMEeHTaIbHBIC TTOHSATHS U 3aKOHBI

XUMHH.

Tema 1.3.CriocoOsI onpeieieHus 1 2 3
KOJIMYECTBA BEIIECTBA, 3aKOH

3KBUBAJICHTOB.
Paznen 2: CtpoeHue BemecTBa 10 - 10
Tema 2.1. OcHOBHEIE CBEIECHUS O 2 2

CTPOCHHNH aTOMOB; KBAHTOBBLIC YK CJIA.




Tema 2.2. Ileppoanyeckuii 3aK0H
JA.N.Menneneena.

Tema 2.3. XumMnueckast CBs3b, BUJIBI
XUMHYECKOHN CBSI3H.

Tema2.4. MeTo 1 BalCHTHEIX CBS3CH,
KOBAJICHTHAS CBSI3b.

Tema2.5. Metoa MoJIEKyIIIpHBIX
opOuTanen.

Tema2.6. HeBasieHTHBIE THITBI CBSI3EH
HOHHAs CBA3b, METAJNINYECKAS CBS3b,
BOJIOPOJHAs CBA3b, CUJIBI BaH-nep-
Baansca.

Paznen 3:XumMuueckne CUCTEMEIL.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOIECCOB.

14

20

Tema 3.1. DHepreTuka XMuMHYECKUX
MPOIECCOB, BHYTPEHHSISI SHEPIHUS,
SHTAJIBIUS, SHTPOIHSL.

Tema 3.2. sneprus ['160ca,
HanpaBJICHHOCTb XUMHWYCCKHUX
MPOLIECCOB, XUMUYECKOe U (ha30BoOe
paBHOBECHE.

Tema 3.3. CKOpPOCTh XUMUYECKON
PEaKIMH U METOJIBI €€ PEryTUPOBaHMS,
3aKOH JIEHCTBHS Macc,

Tema3.4. DHeprus akTuBalUH,
ypaBHEHUE AppeHnyca, npaBuiio Bant-
lodda, xaramuzaropsl u
KaTaTUTUYECKUE CHCTEMBI.

Tema 3.5. PacTBOpHI, TUCIIEpCHBIE
CUCTEMBI, CIIOCOOBI BBIPQXKEHUS COCTAaBa
pacTBOpPOB,

Tema3.6. DieKTpoauTHIECKas
JUcconuanysi, BOIHBIE paCTBOPEL
3JIEKTPOJIMTOB, BOJIOPOIHBIN
MOKa3aTesb, PEaKiuu 0OMeHa,




TUAPOJIN3 COJIEH.

Tema3.7. CBoiicTBa pa30aBIeHHBIX 2 4

pPacTBOPOB HEINEKTPOJIUTOB, BOJHBIE

pPacTBOPHI STEKTPOIUTOB, 3aKOH

pa3b6aBienust OcTBaliba, 3aKOHBI

Payms.

Paznen 4. OcHoBbl 4 8 14

ANEKTPOXUMHUUYECKUX MPOIECCOB.

Tema 4. 1.oxkMCIUTENBHO- 1 2

BOCCTaHOBUTEJIbHBIC PEAKIINU

Tema 4.2 . XuMHUYECKHE UCTOUHUKH 1 4 4

AJIEKTPUYECKOTO TOKa. [ albBaHUYECKHE

AJIEMEHTHI.

Tema 4.3. DnekTposn3, 3aKOHbBI 1 4

Qdapages.

Tema 4.4. Koppo3sus u 60pr0a ¢ HEel. 1 4 4

Paznen 5:CoiicTBa MpOMBINTIEHHO- 4 6

BAKHBIX JJIEMEHTOB M UX COCTMHEHUN

Tema 5.1. Knaccel XuMuueckux 2 4

COCIMHEHHN, CBOMCTBA IIPOMBIIITIEHHO

BAKHBIX DJIEMEHTOB U UX COCAUHEHUH.

Tema 5.2. Xumuueckas 2 2

uneHTupukanus. Metozp

XUMHUYECKOTO MCCIICIOBAHUS U aHAIHN3a

BEILECTB U UX IPEBPALICHUN.

Hroro B cemectpe: 34 17 57

Uroro: 34 17 57

[lpaktudeckass TMOATOTOBKA  3aKITFOYACTCS HEIIOCPEJICTBEHHOM  BBITIOJTHCHUH

Oo0yJalOIMMHCS  OMNPENENCHHBIX  TPYIOBBIX CBSI3aHHBIX Oymymei

IpoQecCHOHAIBHON AEATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieiioB M TeM JCKIIMOHHBIX 3aHSTHH .

Copeprkanue paszieioB U TEM JICKIIMOHHBIX 3aHITUN MPUBEICHO B TauuIie 4.
Tabmumna 4 — ConeprkaHue pa3/ielioB U TEM JIEKIIHOHHOTO UK




Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIIHMOHHBIX 3aHATHH

Paznen 1

BBenenue B xuMuio.

Tema 1.1.

IlonsTHe BellecTBa U XUMHUYECKOM pCaKki, OCHOBHBLIC ITOHATHUS 1 OIIPCACIICHU A.

Tema 1.2.

CTeXI/IOMeTpI/I‘-ICCKI/IC 3aKOHBI. CDyHIIaMCHTaJIBHBIC IIOHATUA W 3aKOHBI XUMUHU:
3aKOH COXpaHEHHUs MacChl, 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH
KpaTHBIX OTHOIICHUN, 3aKOH OOBEMHBIX OTHOINGHHMH. 3akoH ABorajupo,
CJIEACTBHS 3aKOHA ABOTraapo.

Tema 1.3.

CriocoGbl OIpe/ieNieHus] KOJIMYECTBA BEIIECTBA, 3aKOH 3KBUBaIICHTOB. Pacuér M’
(MOJISIpHBIX MacC SKBMBAJIEHTOB) JIs IPOCTBIX BELIECTB, OKCUIOB, KHCIIOT,
OCHOBaHMH, coyiel. PaKTop SKBUBAJIEHTHOCTH.

Paznen 2:

CTpoeHue BelecTBa.

Tema 2.1.

OCHOBHBIE CBEJIEHHUSI O CTPOEHHUHM aToMoB; KBaHTOBO-MexaHHWYECKas MOJEIb
atoma. OpOuTanb, KBaHTOBBIC uncia, ypaBHeHue [lpénunrepa, ypaBHenue [le-
bpoiins, ypaBHenue Ilnanka, mnpuHuMn HeompenenéHHocTH [eifzenbepra.
DyeKTpoHHO-Tpadudeckre GopMyIibl.

Tema 2.2.

[lepuonuueckuit 3axkon [[.M.MennaeneeBa, cBs3p I1.C. co cTpoeHuem aroma.
[lepuonpl, rpymnmnbl, AuMaroHajdbHash 3aBUCUMOCTb. 3aKOHOMEPHBIE W3MEHEHUS
CBOMCTB 2JIEMEHTOB M coelMHEHUH (9(PeKTUBHBIN paguyc, SHEPIUU HOHU3AIUU
U CPOJICTBA K BJICKTPOHY, 3JEKTPOOTPUIIATENBHOCTD).

Tema 2.3.

XuMUYecKass CBS3b, BBl XHMHYECKOW CBs3U. B030yKAEHHOE M HOpPMaIbHOE
cocTosiHME  aToMa. [ uOpuausanust ANEKTPOHHBIX  00makoB.  CrocoOsl
MEePEKPhIBAHUS] DIEKTPOHHBIX OOJAKOB, CHTMa- IIU-JENbTa-MEePEKPHIBAHMUSL.
[IpocTpaHCcTBEHHAsA CTPYKTYpa MOJIEKYIL.

Tema 2.4.

Meton BaleHTHBIX CBs3ed, cCroco0 oOpa3oBaHUs KOBAJEHTHOM CBS3U METO[
Jlonnona u I'efitnepa. I1oaApHOCTB CBSI3U CBOMCTBA KOBAJICHTHOW CBS3H.

Tema 2.5.

Meton monekynsipabix opoutaneil. Ilopsimok u sHeprus csizu. CBs3bIBaroNMe
U Pa3pBIXJITIONE OpOUTANIH.

Tema 2.6

HeBaneHTHBIE THIIBI CBS3€H: MOHHAS CBSI3b, METAJNIMUYECKAS CBS3b, BOJOPOIHAS
CBsA3b, cuibl BaH-nep-Baanbca. KomiiekcHele coequHeHnst. Poib KOMIUIEKCHBIX
COCIMHEHUW B MPUPOAE M TEXHUKE. Teopus KpUCTAITIMYECKOIO IIOJIS.
KoHzieHCHpOBaHHOE COCTOSIHUE BelEecTBa. TBEpAbIE BEIECTBA.

Paznen 3

XUMHUYECKHE CUCTEMBI. O6H_[I/Ie 3aKOHOMCPHOCTH XUMHNYCCKUX ITPOLECCCOB.

Tema 3.1.

DHepreTika XHMHYECKUX TPOIECCOB, BHYTPEHHSISI dHEPTHS, TEIJIOBOU d(dexrt
XUMUYECKUX peakiuil, 1-il, 2-i, 3-i1 3aKOHBI TEPMOJAMHAMHUKUA, DHTPOMHUS, KaK
(YHKIMS COCTOSHUS, SHTAIBNUS. XUMHUYECKHI IMOTEHIHAL.

Tema 3.2.

sHepruss ['mb0ca, HanpaBIEHHOCTh XUMHUUYECKHX IPOIECCOB, XUMHUYECKOE H
(azoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON pPEaKLMU U METOMABI €€ PETYIUPOBaHUs, 3aKOH JIEHCTBUS
Macc. YpaBHenue ['ynpOepra m Baare. MosekynapHOCTh peakiuu, MOPSIOK
peakuuu. 3aBHCHUMOCTb CKOPOCTHM XUMHUYECKOW pEaKUUU OT KOHLEHTPAIUU.
KoHcranTa ckopoctu u3ndeckuil CMbICI.

Tema 3.4

DHeprus  aKkTUBAIlUM, ypaBHEHWE AppeHuyca, npaBmwio Baat-T'odda,
KaTaJn3aTopbl M KaTaIUTHYECKUE cucTeMbl. OCHOBHOM NOCTYJIaT XMUMHMYECKOU
KUHETUKHA, KMHETHMYECKOE ypaBHEHUE. BiusHue TemmepaTypbl Ha CKOPOCTb
XAMHYECKOM peakiuu, ypaBHeHUE AppeHuyca. MeXaHu3M NpPOTEKAHUS
KaTaJIUTUYECKUX peakuuii. Xummudeckoe pasHoBecue npuHnun Jle-Illarense.

Tema 3.5

PacTBOpBI, mUCTIEpCHBIE CHUCTEMBI, CIIOCOOBI BBIPAKEHHSI COCTaBa PacTBOPOB.
TepMmoanHamMuyeckue XapakKTepUCTUKA Tpoliecca oOpa3oBaHUsl PACTBOPOB.
CWJIBbHBIC ¥ CJIa0bIe DJICKTPOJIMTHI, HOHHBIE PAaBHOBECHS B BOJHBIX PacTBOpax,
MIPOM3BENICHUE PACTBOPHUMOCTH

Tema 3.6

SJ'IGKTPOJII/ITI/I‘-IGCKBJI Jucconuanmsi, BOIHBIC PACTBOPLI  3JICKTPOJIUTOB,




Howmep
paznena

Hazsanue n COACPIKAHUEC PA3ACIIOB U TEM JICKIIHMOHHBIX 3aHATHH

BOJIOPOJIHBIN NTOKa3aTesb, peakiiui oOMeHa, THAPOJIU3 COJIeH.

Tema 3.7

CBoiicTBa pa30aBJCHHBIX pPAacCTBOPOB  HEREKTPOIUTOB, Kosumratupusie
CBOMCTBA  pacTBOpoB, 3akoHbl Payna. Kpuockonus  DO0ymimockonus.
Ocmotnueckoe napieHue. 3akoH [ 'enpu. M3otonnveckuii KodphUImeHT.

Paznen 4.

OCHOBEI QJICKTPOXUMHNYCCKUX ITPOLECCCOB.

Tema 4.1.

OKuCINTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, MIEKTPOHHBIN Oananc, MonspHbie
Macchbl SKBUBAJIEHTOB OKHCIUTENS U BOCCTAHOBUTEIISL.

Tema 4.2.

XUMHYECKHE MCTOYHUKHM HIIEKTPUUYECKOTO TOKA. ['anpBaHUYECKUE DIIEMEHTHI,
CTaHJAPTHBIE AJIEKTPOJHBIE MOTCHUHAIbl. JIBOWMHOW 3IEKTPUYECKUUA CIIOH.
VYpasHenue HepHcra. PaBHOBECHBIN. 3ileKTpoAHBIM moTeHUHan. CTaHIapTHBIN
BOJOPOAHBIN BJIEKTPO/.

Tema 4.3.

Onekrponus, 3akoHbl Dapanes KarogHble M aHOAHBIE MPOLIECCHI PACTBOPOB U
pacnjaaBoOB 3JIEKTPOJIUTOB.

Tema 4.4

Kopposust u 6ops0a ¢ Heil. YpaBHEHUsI KOPPO3UHHBIX IIPOILECCOB C KUCIOPOIHOM
U BOJIOpOJHOMN aenossgpuzanueid. CrocoObl 3alMThl OT KOPPO3UH — XUMUYECKUE,
ANEKTPOXUMHUYECKHE  (METaJUIMYecKue-  KaTOAHBIE, aHOAHBIE  ITOKPBITHS).
JlernpoBaHue METaIIOB.

Pazmen 5.

CBolicTBa IMPOMBIIINICHHO BAaXKHBIX 3JICMCHTOB U HUX COCIUHEHUM. MMOJIY4YCHUC
METaJUIOB. MeTalIn4eCcKre CIIJIaBBl M KOMIIO3HUTEL.

Tema 5.1.

Kiacchl XUMHYECKUX COEAMHEHHI, CBOMCTBA IPOMBIIUIEHHO BaXKHBIX 3JIEMEHTOB
n ux coequHeHnil KomnosunnonHusle Matepuansl. Kepmersl. Xumus MeTamios
(AlFe, Sn,Pb,M0) Xumus nemeramios: C,Si,S , ¢ymiepen, xapoun. Tormua
(TBEpoE, KM IKOE, Ta30BOE), CMa30YHbIE MAaTePHAlIbl, MOTOPHBIE MacJa.

Tema 5.2.

Xumuueckas ueHTU(UKALKMSA. MeTo/ibl XUMUYECKOTO MCCIIEOBAHUS U aHAJIN3a
BEIECTB M UX IpeBpamieHUil. KaueCcTBEHHBI W KOJIMYECTBEHHBIM aHaIuU3.
(I'paBuMeTpuyeckuii, TUTPUMETPHUUECKH I, KOMIUIEKCOHOMETPUUECKUM METO/IbI
aHaJIn3a).

4.3. Tlpakrnueckue (ceMUHApPCKUE) 3aHSITHUS
Tembl mpakTHYECKUX 3aHATUH M WX TPYIOEMKOCTh MPUBEACHBI B TAOIHUIIE 5.

Tabnuua 5 — [lpaktuyeckue 3aHATHUS U UX TPYLOEMKOCTb

H/;'I

N3 Hux No
No | Tewmsl mpaktuueckux | @opMbl IpakTHYECKUX | TpydoeMKOCTb, |MPAKTUYECKOM |pazaena
3aHATHHI 3aHATHHI (uac) MOATOTOBKH, | IUCIIMIT

(uac) JIUHBI

Y4eOHBIM IIaHOM HE TPEIYCMOTPEHO

| Bcero | | |

4.4. JlabopaTopHBbIE 3aHATHS
Tembl 1a0OPaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh TPUBECHBI B TabnwmIe 6.

Tabnuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh

No

n/n

M3 Hux Ne
MpaKTUYEeCK | pazaen
Tpynoemko o
HanmenoBanue 1abopaTopHBIX paboT o, (uac) oM a
’ NOATOTOBK | AUCIIUII
u, (dac) JIUHBI




Cemectp 2

1 | Crexuomerpuueckue 3akoHbl. DyH1aMEHTAIbHbBIE 2 1 1
HOHATHS U 3aKOHBI XUMHUH. CIIOCOOBI OIpeieeHus
KOJIMYECTBA BEILECTBA.

2 | Onpenenenue M’ skBuBajieHTa MeTaILIA. 3 2 1
Omnpenenenue  TermaoBoro  >(deKkra  peakiuu 4 2 3
3 | melTpamuzanum.
4 N3mepenune u pacyer 3JIeKTPOIHBIX MTOTEHIINATIOB 4 2 4
MetauioB 1 DJIC raibBaHUYECKUX 3JIEMEHTOB.
5 | Xumuyeckass M DJIEKTPOXMMHUYECKAs KOPPO3HS, 4 2 4

HccnenoBanye KOPpO3UMU METAIIOB U OTPECICHHE
MHTHOUTOPHOTO d(hhexra

Bcero 17 9

4.5. KypcoBoe npoekTrpoBaHue/ BBIMOJHEHNE KypcOBOM pabOThI
Y4eOHBIM IJIAHOM He MPEAYCMOTPEHO

4.6. CamocrosTenbpHas padoTa o0yJaronmxcs
Bubl camocTosTeNbHOM paboThI M €€ TPYIAOEMKOCTh TPUBEICHBI B TAOIUIIE 7.

Tabmuna 7 — Buabl caMoCTOATEIBHON pabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosTensHOM paboTh
yac yac
1 2 3
W3ydeHnne TeopeTuueckoro Marepuana
32 32
mucuumuab (TO)
Pacuerno-rpaduueckue 3aganus (PI3) 2 2
[ToaroroBka K TEKylEeMy KOHTPOIIIO 7 7
ycnieaemocTH (TKY)
Homammee 3ananue (/13) 10 10
[loaroroBka K MpOMeXyTOYHOU 6 6
atrecrauuu (I1A)
Bcero: 57 57

5. IlepedyeHb y4eOHO-METOIUIECKOTO OOCCIICUCHUS
JUTSI CAMOCTOSITENTbHON PabOThI 00YJAIOIIMXCS MO TUCIUIIINHE (MOIYIIIO)
Y4eOHO-MeTOANYeCKue MaTepHallbl I CAMOCTOSTENEHON pa0OThl OOYYaIONMXCS YKa3aHbI B
.. 7-11.

6. IlepeueHb EYATHBIX U SJEKTPOHHBIX YIEOHBIX M3TaHUH
[lepeueHb MEYATHBIX U AJIEKTPOHHBIX YAeOHBIX M3/IaHUH MPUBENCH B Tabnuiie 8.
Tabmuna 8— [lepeyeHb MeYaTHBIX U AIEKTPOHHBIX YUeOHBIX U3AaHUN

KonnuectBo
HK3EMILISIPOB B
Ooubnmorexe
(xpome
3JEKTPOHHBIX
9K3EMILISIPOB)

HIugp/ URL anpec bubnuorpaguueckas ccplika




https//urait.ru/bco

['munka, H. JI. OGmas xumus B 2 T.: y4eOHUK I BY30B /

de/512502 H. JI. I'nunka ; nox penakuueii B. A. Ilonkosa,
A. B. babkoBa. — 20-¢ u3z., nepepad. u gon. — MocCKBa .
MznarensctBo FOpaiit, 2023. — 353 ¢. — (Bricmiee
obpasoBanue). — ISBN 978-5-9916-9353-0
https://urait.ru/bcod | OOmiast u HeopraHuyecKas XUMHs. 3aTaYHUK : yueOHOE
e/432806 nocobue s akagemuueckoro OakanaBpuara/ C. C.

babxuna [u ap.] ; mon pemakueii C. C. babkunoii, JI. 1.
Tomuno#. — Mockga : U3narensctBo FOpaiit, 2019. — 464
c. — (bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-
534-01498-3. — Texkcr : anexrponuslii / bC FOpaiit
[caiiT]

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE MTPOIIECCHI : |
DneKTpoHHBIN pecypc] : yaebnoe nocodue/ T. E. Kpsuiosa,
T. W. ®omuuena ; C.-IleTepO. Toc. yH-T a3POKOCM.

NpuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBBIE JIaH. - CaHKT-
IlerepOypr : U3n-Bo I'YAIL 2019. - 77 c.

e.lanbook.comybo
ok/172907

I'ypos, A. A. XuMus: Teopus U IpakTHKa. MeTallibl 1
ciaBsl : yaeouuk / A. A. T'ypos, I1. B. Ciutukos, XK. H.
Mennsix ; moa pegaknueid A. A. ['ypoBa. — 2-e u3., ucrp.
— Mocksa : MI'TY um. H.O. baymana, 2019.

Xumust. OCHOBHBIE CTEXHOMETPUUYECKIE 3aKOHBI, CTPOCHUE
BEIIECTBA, TEPMOIMHAMUKA, KWHETHKA, PACTBOPHI,
ANIEKTPOXUMHUS: [DIEKTPOHHBIN pecypc]| : yuebHoe mocobue /
T. E. Kpeutosa, T. 1. ®omuuesa ; C.-Iletepb. roc. yH-T
A3pPOKOCM. MPUOOPOCTPOCHUS. - DIIEKTPOH. TEKCTOBBIE JIaH. -
Canxr-IlerepOypr : Uzn-so I'YAIL 2020. - 148 c.

54 X45

Xumus : yaeOHUK uist By30B / A. A. I'ypoB [u 1p.]. - 2-¢
u3., crep. - M. : Izn-Bo MI'TY um. H. 3. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/product/
1984044

OOmast u Heoprauuveckas xumus : B 2 T. T. 1 : 3aKoHBI 1
KOHIICIIIUH : yueOHOe mmocobue / moa pen. akagemuka PAH
A. 1O. HuBasze. - 2-e u3a. - Mocksa : JlabopaTopus 3HaAHHIA,
2022. - 495 c. - (YueOHUK I BBICIIEH mKOJbI). - ISBN
978-5-93208-576-9. - Tekcr : anekrponHbld. - URL:

54 ES5

OcHOBBI 001IeH XUMHHM : yueOHOe mocooue/ B. W.
Endumos. - 2-euzn. - M. : THOPA-M, 2017. - 256 c.

20

https://e.lanbook.co
m/book/4032

Xumusi: ydeOHUK JIJIs BBICIIIMX Y4EOHBIX 3aBefieHul / [ A. A.
I'ypoB X465 u ap.]. - 4-eusn., ucnap. - Mocksa:
Wznatenscteo MI'TY um. H. D. baymana, 2017. -775,[1] c.:
wi. ISBN 978-5-7038-4728-2

Ilepeuens

7. IlepedeHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
HH(OpMaIMOHHO-TEJICKOMMYHUKAITMOHHOM ceTh «HTepHEeT»
WH(OPMaAIIMOHHO-
TEJICKOMMYHUKAIHOHHON ceTn «/HTepHET», HEOOXOAMMBIX JUISI OCBOCHHUS JHCIHILIAHBI

AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos

npuBeeH B Tabnuie 9.

Tabmua 9

— IlepeueHb 2JIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HHQPOPMALIOHHO-

TEJIEKOMMYHUKAIIMOHHOHU ceTh «HTepHET»



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997

URL anpec HaumenoBanue
http/Amww. xumuk. ru/ CaliT 0 XuMUu
http//Awww.hemi.nsu.ru OCHOBBI XUMUH:

00pazoBaTenbHbIN

cauT JJI1 CTYACHTOB
http/lib.aanet.ru/jirbis2/index.php? DNeKTpOHHBIE
option=com_content&view=article &id=28 &ltemid=393 pecypcehl

OnOIMOTeKN

8. Ilepeuenn MHGMOPMAITMOHHBIX TEXHOJIOTHHA
8.1. IlepeyeHr mpPOrpaMMHOTIO OOECIIEUEHHS, HCIOJB3YeMOIr0 IPU OCYIICCTBICHUHU
00pa3oBaTeNBHOIO Mpolecca Mo TUCIUIIIMHE.
[lepedens KcIONBE3yeMOro MPOrpaMMHOTO obecreueHus npeacrasiieH B Tabiuie 10.

Ta6muna 10— [lepeuenp mporpaMMHOTO 0OECTICUCHUS

Ne i/ HaumenoBaHnue

1 MS Office u MS Windows

8.2. IlepeyeHp 1 H(QOpMaIIMOHHO-CIIPaBOYHBIX CHCTEM,HCIOJIB3YEMBIX pu
OCYIIIECTBIICHHH 00pa30BaTEIBHOTO MPOIecca 10 TUCIUILINHE

[lepeyeHp HCIONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTABICH B
tabnuue 11.

Tabmuna 11— Iepeuenp nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 0a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOW  0a3pl, HEOOXOAMMOH  UIS  OCYIIECTBIICHHS
00pa3oBaTENBHOTO MPOIIEcca MO AUCHUIUINHE, IPEACTaBIIeH B Tabauiel 2.
Tabmuna 12 — CocraB MaTepraibHO-TEXHUYECKON

Ne HaunmMeHoBaHue cocTaBHOM 4acTh Howmep aynuropun
/1 MaTepHaIbHO-TEXHUYECKON Oa3bl (mpu HEOOXOMMOCTH )
1 | JlekumoHHas ayiuTOpHUsl ¢ UCIOJIB30BAHUEM I'acrenno 15
JIEMOHCTPAIIMOHHBIX TA0JIUII U cXeM, [leproandecKkoil CUCTEMBI 32-01

xuMudecknx snemeHToB J[.M.MenaeneeBa, o00pasios
MUHEPAJIOB, MOJIEJIEH MPOCTPAHCTBEHHBIX PEIIETOK.

2 | Cnenuanu3upoBaHHAs XUMHUYECKas J1aOopaTopusi ¢ I"acremno 15
UCIIOJIb30BAHUEM JIEMOHCTPAI[MOHHBIX IIJIAKATOB, 33-02
7a00paTOPHBIX CTEHIOB M YCTAHOBOK ISl ONPEeIICHUS 33-04

SKBUBAJICHTA METAJLIa, U3MEPEHUS JICKTPOAHBIX OTEHIIUAJIOB,
CKOPOCTH KOPPO3UH- METAJUIOB - MUJUIUBOJIBTMETPHI;
AQHAIMTUYECKUE U DJICKTPOHHBIE BECHI; T1abopaTtopHbie pH-
METPBI, HEHTPUDYTU U KATOPUMETD.

10. OHGHO‘IHLIG cpeacTBa sl NPpOBCACHUA HpOMe)KYTO‘IHOﬁ aTTcCTainuu


http://lib.aanet.ru/jirbis2/index.php

10.1. CocTaB OIIGHOYHBIX CPEACTBIJIS IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallMU
oOyyaronmxcsi Mo AMCHUILIMHE IpUBeaeH B Tabnuue 13.
Tabnuna 13 — CoctaB OLIEHOYHBIX CPEJICTB IS IPOBEICHUS MPOMEXKYTOUHOM aTTecTaluu

Bua npomexxyTouHOM aTTecTanuu [lepedyeHb OIIEHOYHBIX CPEJICTB

JuddepeHinpoBaHHBINA 3a4ET Cnucok BOIIpOCOB;
TecTsr;

10.2. B xauecTBe KpUTEpPHUEB OICHKH YPOBHS CQPOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH OOyJaronMMHKCS MPUMEHSETCS S-OallmbHas IKaja OIEHKH CHOPMHUPOBAHHOCTH
KOMIIETEeHIIMH, KoTopas mpuBejeHa B Tabnuue 14. B TeueHne cemecTpa MOKET UCIIOJIb30BAThCS
100-6ampHas  mKana — MOAYIBHO-PEHMTHHIOBOM  CHCTEMBbl ~ YHUBEPCHTETa,  IpaBHIIa
UCIIOJIb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oneHku ypoBHS CQOPMHUPOBAHHOCTH KOMITETEHIIUN

Or11eHKa KOMIIETEHIINU o
AT — XapakreprcTika COPMUPOBAHHBIX KOMITETEHIIUI
— o0y4JaroMicsl I[IIyOOKO W BCECTOPOHHE YCBOWJ IPOrpPaMMHBIM
MaTepuan,
— YBEpPEHHO, JIOTUYHO, ITOCIEI0BATEIIbHO U TPAMOTHO €r0 M3J1araer;
OTIHOD — ONMHPAACh Ha 3HAHUS OCHOBHON M JOMOJHUTEIbHOU TUTEPaTypE,
GAITCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJOKEHUS C TPAKTHYECKON
JESITeTbHOCTHIO HAIIPaBJICHUS;
— yMeno 00OCHOBBIBAET U apPTyMEHTHPYET BBIJIBUTAEMbIC UM UJIEH;
— JIeJaeT BBIBOJLI M 000O0IICHHS;
— CBOOOIHO BIIJICET CHCTEMOM CIEIUATN3UPOBAHHBIX TTOHSITHA.
— 00yJarONMICsl TBEPIO YCBOMJI MPOTPAaMMHBIN MaTepHal, TPaMOTHO H
[0 CYIIECTBY H3JaraeT €ro, ONHUpasch Ha 3HAHUSA OCHOBHOM
JTUTEPATYPHI;
@OpOITIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEMH; 3
— YBSI3bIBAET YCBOEHHBIE 3HAHHUS C MPAKTHUYECKOM JESATEIbHOCTHIO
<GAYTEHO»
HaIpaBICHUS;
— apryMEHTUPYET HayYHbIE MOJOKEHHUS;
— enaeT BBIBOALI U 00OOIIEHUS;
— BJIaJICET CUCTEMOM CEIUAIU3UPOBAHHBIX ITOHSATHH.
— 00y4JarolMiicss YCBOUI TOJBKO OCHOBHOM MPOrpaMMHBIA MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, Onupaschb Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPATYPHI;
— JIOMYCKAaeT HECYIIECTBEHHbIC OMMOKUA U HETOYHOCTH;
«YIIOBJIETBOPUTEITBHOY .
GATTCHOY — UCHIBITHIBACT 3aTPYAHEHHUS B MPAKTUYECKOM MPUMEHECHHH 3HAHUU
HaIpaBJICHUS;
— cJ1abo apryMEHTUPYET HAayYHBIE ITOJIOKEHUS,
— 3aTpyaHseTcs B GOpMYyITHpPOBAaHUH BBHIBOJIOB U OOOOITICHUI;
— YaCTHYHO BJIQJICET CHCTEMOU CIEeNATN3UPOBAHHBIX MTOHSITHH.
— oOy4JarolMiicss HE YCBOWJI 3HAUUTEIBHOW YaCTH MPOrPaAaMMHOIO
MaTepuana,
Y TIORIETRODHTEIEHOY | JOMYCKAeT  CYIIECTBCHHBIE  ONMMOKA U HETOYHOCTH  TIpH
@HE SAITCHOY paccMOTpeHHH TTPOOJIeM B KOHKPETHOM HAIPaBIICHUH; §
— UCHBITHIBACT TPYIHOCTH B IPAKTUYECKOM IPUMCHCHHUH 3HAHUI;
— HE MOKET apryMEHTHPOBATh HAYYHBIE MTOJOKEHHUS;
— He (opMynHpyeT BHIBOJOB U 00OOIICHUH.

10.3. TunoBbie KOHTPOJIBHBIC 33JAHHS UK HHBIC MaTEPHUAIBI.
Bompocs! (3agaun) nmst sKx3aMeHa npejacTaBieHbl B Tadnuie 15.

Tabnuua 15 — Bompocs! (3agauun) uist 9K3aMeHa




Ne ni/mm [lepeyens BompocoB (3a1a4) AJs IK3aMeHa

Kon
WHJIMKaTOpa

Y4eOHBIM IJIAaHOM HE MPETYCMOTPEHO

Bomnpocsr (3amaun) s 3aueta / audip. 3auera mpencTaBieHbl B Ta0muie 16.

Tabmuna 16 — Bompocs! (3amaun) mist 3aueta / nmud. 3auera

No i/t

[epedyenn BompocoB (3aaa4) yis 3adera / qudp. 3adera

Kon
WHIUKATOpa

1.

KBaHTOBO-MexaHHUYECKast MOJIETb CTPOEHHUS aTOMa.

CdopmynupyiiTe 0OCHOBHBIE ITOJIOKEHUS KBAHTOBOW MEXaHUKH :
1.KBanTOBas sHEprus

a. KopnyckynsipHO-BOJIHOBOM Ayalu3M, JaTh MOHSITHUE, ONIPEICICHUE

0. YpaBuenue Jle-bpoiins, nath MoHSATHE, ONpEACIeHUE

2. [lpunnun HeonpeaeneHHocTH [ eiizeHOepra, MaTeMaTnyecKkast

3anuCh MPUHLIKIA HeonpeaeneHHocTH [ eiizenbepra, ¢usnueckuit

CMBICII .

OIIK-7.3.1

Atom. CdopmynupyiTe onpeaesieHue MOHATHS «aToM». ATOMHOE
SIIPO, TIOHSATUE, OMpPENETIeHUE, COCTaB ATOMHBIX s7ep. 3aKOHBI
JBMKCHUSI MUKPOYACTHII, BOJTHOBAS PyHKIIHS, AaTh OMpPEIEICHUE U
MOHATHE BOJIHOBOU (DyHKIIHUH.

OIIK-7.3.1

VYpauenue lllpenunrepa s atoma Bogopoaa. Cdopmynupyiite
TOHSTHE BOTHOBOM pyHKiMH, KBanTOBBIEC ymca. JlaiiTe
onpeneneHue KBaHTOBBIM uncIaM, X (U3UIECKUNA CMBICI.
[lpuBenuTe mpHUMEpPHI 3aMIOJIHEHUS aTOMHBIX OpOuTanei
AJeKTpoHaMHu , naite noHstusa [Ipunnuny 3anpera [laynu, [IpaBuiny
Xynpaa, npasuity KiieukoBckoro.

OIIK-7.3.1

Iepnomnueckas cucrema J.W. MenneneeBa. Cdopmynupyiite
noustue [lepuoguueckoit cuctemsl 3steMeHTOB. ChopmynmupyiTe
[lepuonuueckuit 3akoH MeHzeneeBa, U JaTe COBPEMEHHYIO
dopmyupoBky. Jlalite onpenenenue rpymnibl, mepuoaa B [1C.

OIIK-7.3.1

IleprnogMYHOCTh U3MEHEHUS CBOWCTB 3JIEMEHTOB, CPOPMYIUPYHTE U
JaiiTe onpeieNieHNe TAKUM OHATHUSAM, KaK paJnyCc aTOMOB U HOHOB,
SHEPruu WMOHU3ALNHU, CPOACTBO K JJIEKTPOHY,
AJIEKTPOOTPULIATEIBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTENIBHAS
ciocoOHOCTh. [IpuBeauTe MprUMepsl 1 OOBICHUTE 3aKOHOMEPHOTO
V3MEHEHUs CBOMCTB 110 MEPUOJLy U IO Ipymnie.

OIIK-7.3.1

Xumuieckas CBsi3b, CPOPMYAUPYHUTE MOHATHE XUMUUYECKON CBS3U.
HazoBute ocHoBHbIe xapakrepuctuku X.C. KBaHTOoBO-
MEXaHUYECKUE IIPEICTABICHUS O IPUPOJE XUMUUECKOU CBSI3H,
teopust ['efitinepa u JlonaoHa, naiite noHstue oOpa3oBaHUs
JBYXaTOMHOM MoJjekyabl. ChopMyaupyiTe MOHITHE METO/IA
BAJICHTHBIX cBs3eH, ykaxuTe tunsl XC. [IpuBeaure npumMepsl.
KoBasieHTHas CBSI3b, AATh ONpEAEICHUE, TPUBECTH IPUMEPBI.

OIIK-7.3.1

ChopmynupyiTe MOHATHE XUMUYECKOHN CBSI3H.
HeBaneHTHBIE THUIIBI CBSI3M: METAJUITMYECKas, JalTe onpeeneHue
TaKOM CBSI3M U OOBSICHUTE MEXaHU3M O0pa30BAHUSA .

OIIK-7.3.1

ChopmynupyiiTe MOHATHE THOPUIU3AIIUNA aTOMHBIX OpOUTAJIEH.
[lepeuncnure Buabl rubpuauzanuii. Jlaite onpeneneHue NOHITUS O
MOJISIPHOCTH MOJIEKyN. lIpuBenuTe mpuMepsl NOJISIPHOM U
HEIOJISIPHON MOJIEKYJIBI.

OIIK-7.3.1

ChopmynupyiiTe moHsITHE XUMHUYECKOH TepMoauHamuku. JlaiiTe
oIpeJiesieHr e MOJTHOM YHEPTUH CUCTEMBI, €€ (pU3ndeckuil cMBbICH,

OIIK-7.3.1




chOpMYIIUPYHTE TEPBBIN 3aKOH TEPMOJTUHAMUKH.

10

ChopmynupyiiTe MOHSITHE XUMHUYECKON KUHETUKU. JlaiiTe
OIIpe/IeJIEHNE OCHOBHOTO MOCTYJIaTa XMMUYECKOW KMHETHUKH.
CdopmynupyiiTe MOHATHE MOJEKYISPHOCTH PEAKLIUHU U MOPsIKa
peakiuu. Ilepeuncnute (GakTopsl BIUSIONIE Ha CKOPOCTD
XUMUYECKON peakiuu. YpaBHeHHE AppeHuyca , ypaBHeHue Bant-

Todda.

OIIK-7.3.1

11.

CdopmynmupyiiTe moHsiTHE pacTBOpa. Ha3oBuTE OCHOBHBIC
XapaKTepUCTUKN pacTBopa. JlalTe moHsATHE O ClTOCO0aX BBIPAKECHHS
KOHLIEHTPALMH pacTBOPOB, KAKME BUAbl KOHLIEHTPALIMI CYILIECTBYIOT.
KomnraruBHble CBOMCTBA PaCTBOPOB, JANTE ONPEAECICHUE ITOTO
MOHATHS. YKaXUTE 3aBUCUMOCTb TEMIIEPATYPbl KPUCTAJUIM3aLNU U
KUTIEHUSI OT KOHIIEHTPAalUK PacTBopa.

OIIK-7.3.1

12

CdopmynupyiiTe MOHATHE 30HHOU TEOPUU KPUCTAIIIIOB, JalTe
oTpejieNieHre peallbHbIX KpucTauioB. JlaiiTe onpenenenue
HECTEOXUMETPUUYECKUX COCAMHEHUI WM COETUHEHUN TEPEMEHHOT0
COCTaBa, MPUBEINUTE MPUMEPHI KPUCTAJUIOB TEPEMEHHOTO COCTaBa

OIIK-7.V.1

13.

CdopmynupyiiTe TOHATHE PACTBOPOB SIEKTPOIUTOB. HazoBuTe
CBOICTBA 3JIEKTPOJIUTOB, DJIEKTPOJUTUYECKAS IUCCOLUALNS,
onpeseneHrue U GU3NYECKUil CMBICI ATOTO SIBJICHUSI.

OIIK-7.¥.1

14.

CdopmynupyiiTe TOHATHE BOJOPOJHBIN MOKazaTenb. JlaTh
ompeneyaecHue HOHHU3aUUHU BOAbl. OOBSICHUTH TEOPUIO TUCCOIUAIIUN
KUCJIOT ¥ ocHOBaHM#. [IpuBectu mpumepsl AUcCCOIMallUU CIIa0bIX U
CUJIBHBIX 3JIekTposiuTOB. Hanucats ypaBHenue OcTBaiibia.

OIIK-7.¥.1

15

Cdopmynupyiite monsitue IlpousBenenue pacrBopumoctu. [laiite
ofpejieNieHue rmpoiecca pactBopeHus. MoHHO-0OMeHHbIe peaKinH,
JANTe ONpENEICHUE THAPOIIN3a COJIEH, TEPEUUCIUTE BHIbI
TUJIPOJIN3a, TPUBEAUTE IPUMEPHI.

OIIK-7.¥.1

16.

Chopmynupyiite moHstTHe OKUCTUTENEHO-BOCCTAHOBUTEIBHBIX
npoueccoB. [laiTe onpenesieHne OKUCIUTENb, BOCCTAHOBUTEND,
MPUBEINTE IPUMEPHI U YKAKUTE B KAKUX CIIydasiX MOXET OJUH U TOT
7K€ 3JICMCHT BBICTYIIATh KAK OKHMCJIUTCIIb NJIM KaK BOCCTAHOBUTCIIb.

OIIK-7.¥.1

17.

ChopmynupyiiTe moHATHE «DIEKTPOJAHBIA MOTeHIIHA. JlaiiTe
ornpeseneHre U (PU3NYECKUl CMBICI ABOMHOTO 3IEKTPHUYECKOTO
ciosi. OOBSICHUTE SIBIICHUS CKauKa MOTeHIHana. Hanmummre
ypaBHeHue HepHcra.

OIIK-7.3.1

18.

CdopmynupyiiTe oHATHE KOPpO3us MeTaioB. HazoBute (akropsi,
BIIUSIIONIME HAa KOPPO3HIO METAJUIOB. OOBSICHUTE MEXaHU3M
KOPPO3UOHHBIX ITporieccoB. HazoBuTe criocoObl 3alMTHI OT
KOPPO3HH.

OIIK-7.3.1

19.

Chopmynupyiite moHstue craiu. Ha3oBuTe OCHOBHBIE
KOHCTPYKIIMOHHBbIE MeTasuibl. CBOMcTBA AlIFOMUHMSL., XpoMma,
XKenesa, nx nonmydeHue u pahuHUPOBAHUE, UCIIOIH30BAaHUE B
CaMOJIETOCTPOCHUH U TPHUOOPOCTPOCHUH.

OIIK-7.3.1

20.

CdopmynupyiiTe TOHATHE TOIUMEPOB., CTPOSHUE TOJTUMEPOB U
crocoObI TOJTy4eHHU S, HA30BUTE TPUMEHECHHE MTOJIUMEPOB B
MIPOMBIIITIEHHOCTH

OIIK-7.Y.1

21.

ChopmynupyiiTe TOHATHE XUMHUYECKON HICHTU(PUKAIIUN BEIECCTB,
HazoBurte MeTOIbI KOJIMUECTBEHHOTO aHa/IM3a . Kakue BUIbI
WHCTPYMEHTAJIBHOIO aHAJIM3a Bbl 3HACTE.

OIIK-7.¥.1

22,

ChopmynmupyiiTe moOHITHE XUMHYECKOW TepMoauHaMuku. Jlaite
OIpeJieNieHr e CBSI3aHHOM YHEPIUM CUCTEMBI, €€ (M3HUEeCKUN CMBICIH,

OIIK-7.¥.1




chopMyIIUpyHTE BTOPOH 3aKOH TEPMOIMHAMHUKHI

23. Chopmynupyiite nonstue Xumudeckoid TepmomuHamuku. Jaiite | OIK-7.Y.1
ompenenaeHrue cB006oHOM SHeprun ['mO0ca e€ ¢pu3nvyeckuii CMBbICT,
Hanuumrte ypaBHeHue ['160ca, ykakute KpuTepHuil mpoTeKaHUs
peaKuui.

24, CdopmynupyiiTe MOHSATHE TaTbBAHMYECKOTO dJIeMeHTa, JlaiiTe OIIK-7.V.1
OTpeieNIeHUE MOHSITUS «QJIEKTPOI» B JIEKTPOXUMHUU, HATTUIIUTE
ypaBHeHue HepHcTa, ykaxuTe Kakue MpoIecChl MPOTEKaloT Ha
KaTtolie, a Kakhe Ha aHoze. Jlaiite onmpeaeneHune 3IeKTpOTUTHYECKU I
KITI04, eT0 (JM3UYECKUN CMBICT

25. CdopmynupyiiTe TOHATHE 3JIEKTPOJIM3a PacIllIaBOB U pacTBOPOB, OIIK-7.¥.1
JlaliTe OIpesielIeHNe ITOTO ABJICHUS, HAUIIMTE IPOLECCHI
MPOTEKAIONME Ha aHOJIe U Ha Katoae. Hamunmre ypaBHeHHE
@apanes I JIEKTPOIIA3a.

[lepeuenp TeM Ui KypCOBOTO MPOEKTHPOBAHMUS/BBINOIHEHUS KypCOBOM pabOThI
npeacTaBiaeHbl B TabmuIe 17.
Tabnuma 17 — Ilepedyenb TeM 151 KypCOBOTO MPOEKTHPOBAHUSI/BBITIONHEHUS KypCOBOM pabOTHI

No i/ [IpuMepHBIH MEpEYeHb TEM ISl KYPCOBOTO MPOEKTUPOBAHHMS/BBITOIHEH U
- KYPCOBOM pabOThI

Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

Bompockl s mpoBeaeHUs TPOMEKYTOYHOM AaTTeCTallid B BHJE TECTHPOBAHUS
npecTaBeHbl B Tabnuie 18.
Tabauna 18 — [IpumepHbIi nepedeHb BONPOCOB JUIsl TECTOB

Ne n/m IIpumepHBIil IepedyeHb BOIIPOCOB IS TECTOB Kon
WHJIMKaTopa
1. | DHepruio 3IeKTpPOHA MOTHOCTHIO XapaKTepU3ylOT KBAHTOBBIC YHCIA ... OIIK-7.3.1
a.lum,
b.nu m ;
C.my ug
dnut;
2. | Barome, 3J1eKr£)0HHa51 (I)O}é)Myna KOTOPOTIO OIIK-7.3.1
15225%2p°3s23p°3d1%4s24p°4d®5s?, ... BanCHTHBIX DICKTPOHOB . ..
a. 3;
b. 2;
c.9;
d.b.
3. | CriuHOBas BAJICHTHOCTH DJIEMEHTA 1C B OCHOBHOM COCTOSIHMY PaBHA ... OIIK-7.3.1
a. 5; b. 2;
d.3; e. 4
4. | B aToMe XUMHUYECKOTO AJIEMEHTA .... TPU P-IJIEKTPOH Ha BHEIIHEM OIIK-7.3.1
SHEPreTUYEeCKOM YPOBHE.
a. Sc; b. Sb;
d. Ge; e. Si
5. | Haubonee anekTpooTpuiiaTebHBIM 3JIEMEHTOM cpeau npenctaBieHHsix: | OIIK-7.3.1
a. HATpHiL;
b. 6powm;
C. ¢pTop;
d. kucimopos
6. | Pacmonoxutb anemeHTsI ||A moarpymnmsl B mopsiyike YCHIICHUS OIIK-7.3.1




METAJNINYECKUX CBOWCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

B xnopue xanbiius CaCly ... xumuyeckast CBSI3b.
d. HCMOJIsIpHAas KOBAJICHTHAS,

b. mosstpHast koBasieHTHAS,

C. HOHHAS,

d. meramnyeckast

OIIK-7.3.1

I'a3, npucyrcTByronmii B ctpatocdepe, KOTOpbIii OT(QHIBTPOBBIBAET
HEKOTOpBIE U3 COTHEYHOTO YAbTPA(PHOIECTOBOTO U3IY4CHUS U
oOecrieunBaeT YPPEKTUBHYIO 3alUTY OT JIy4EBOTO MOPAXKEHUS )KUBBIX
CYILECTBA.

a. I'enuit;

b.o30H;

C. KHCIIOPO/1a;

d. metan

OIIK-7.3.1

Mertannyprudeckuii mpouecc, B KOTOpOM METAJLT ITOJIy4YeH B
pacriaBlIeHHOM COCTOSIHU U, Ha3bIBAETC:

a. BHIIUIABKA,

b. 00xwur;

C. MpOKaJuBaHUE;

d. nena pasmerneHus

OIIK-7.3.1

10.

Snpo aToma BOJOpOAa COCTOUT M3:
a. 1 mporon; b.1 nmpoton + 3 HelTpoHA,;
C. | neiitpon d. 1 anexrpon

OIIK-7.3.1

11.

9K30TepMquc1<a;1 peaKI_II/I}I XapaKrepI/ByeTc;I YCJ'IOBI/IGM e
a. AH=0; b. AH>0 ;
c. AH<0; d. AS>0

OIIK-7.3.1

12.

dopmyna aisg pacdyera U3MEHEHUs DHTAIBIMU B XOAE XUMHMYECKOU
peakiuu, npoTekaronieit mo ypasuenuio 2A + 3B = C + 4D, umeer Bu:

a. AH? = (AHc + AHp) - (AHa + (AHg);

peaKun

b AH° = (AHc + 4 AHp) - (2 AHA + 3 AHpg);

peakuuu

c. AH? = (2 AHa + 3 AHg) - (AHc + 4 AHp):

peaKnun

d AHP = (AHc + 4 AHp) + (2 AHa + 3 AHg);

peaxuun

e. AH® = (AHa + AHg) + (AHc + AHb)

peaKnun

OIIK-7.Y.1

13.

3aKkoH, KOTOPBIM TIACHUT, YTO KOJUYECTBO ra3a, paCTBOPEHHOTO B
YKUJIKOCTH, IPOMOPIHUOHAIBHO €r0 NapIUaIbHOMY JaBJIEHUIO

a. 3akoH [lanpTOoHA

b. 3akon I'eii JIroccaka

C. 3aKkoH I'eHpu

d. 3akon Payus

OIIK-7.3.1

14.

BeipaxkeHue it KOHCTaHTHI pAaBHOBECHS CHCTEMbI 0OPaTHMBIX PEAKIIHI
2Ny (1) + O2(r) « 2 N,0 () umeer Buj ... (oTBeT a)

OIIK-7.3.1




_INOF . _INO]

N,J[0,] N 10,]
<INFIO] . _INOF
[NOP NI
15. | Kaxkoii u3 BUOB KOHIIEHTPALIUH SIBJIICTCSA TPUOIU3UTETHHON OIIK-7.3.1
(TexHUYECKOM)
a.MmponeHTHast
b. MmonsipHast
C. HOpMaJIbHasA
d.tutp
16. | Kakoe BemecTBO SBJISICTCS OCHOBOM (DM3MOJIOTHIECKOTO pacTBopa OIIK-7.V.1
a.KBr
b.NaCl
c.LiCl
d.NH,Cl
17. | HeiiTpanbHas cpela nuMeerT: OIIK-7.¥.1
a. pH=7.
b.pH=11
c. pH=2
d. pH=5
18. | denongranenH B pacTBOpax MIEI04YEH CTAHOBUTCS: OIIK-7.¥.1
a. MAJTHHOBBIM
b. Kpacubim
C. CHHUM
d.xEnThIM
19. | OTpunarenbHO 3apsSHKEHHBIE HOHBI HOCST Ha3BaHUE: OIIK-7.Y.1
a. KATHOHBI
b. annonbI
C. IPOTOHBI
d.HeHTpOHBI
20. | TlonoxxuTenpHO 3apsHKEHHBIE HOHBI HOCST Ha3BaHUE: OIIK-7.V.1
a. KATHOHBI  C. IPOTOHBI
b. annons! d. HEUTPOHBI
21. | Tlpouecc Fe*™ + 2e = Fe” npoucxoaut B ranbBanu4eckom snemente ... | OIK-7.Y.1
a.Mg | MgCl; | FeSO4 | Fe
b.Al | HCI | Fe
c.Al | AICl; || FeCls | Fe
d.Fe | FeSO4 || CuSO4 | Cu
22. | HasrnexrpojaxBrajibBaHHyeCKOMAJIEMEHTE OIIK-7.¥.1
Fe | Fe(N 03)2 || Pb(N 03)2 | Pb mpoTeKaroTIpOIIECCHI .
a. Fe’-2e=Fe*" Pb*" +2e = PbU ;
b. Pb’—2e = PbZ*; Fe*" +2e = Fe’;
c. Pb’-2e=Pb*"; Pb** +2e = PbO ;
d. Fe’-2e=Fe’; Fe’" +2e = Fe’;
23. | Ilpu snexTponn3e BOAHOTO PacTBOPA ... Ha HHEPTHBIX SJEKTPOAAX OIIK-7.3.1
BBIJICIISIFOTCS TOJIBKO BOJIOPOJI U KUCIIOPO/I.
a. ZnCh; b. KF ; ¢.ZnSO, ;d. KCI,;
24. | Tlpu 37eKTpoIM3e BOJAHOTO PACTBOPA ... HA AJICKTPOJIaX MPOUCXOJISAT OIIK-7.3.1




npoueccsl: 2H,0+2e=H; + 20H,S -2e=S5"

a. Nay,SOy; b. CdSOq;
c.CusS ; d.Na,S ;
e. Na,SO3

25. | TIpormecc, mpoTeKaroupii mpu 3JIeKTposn3e pactBopa xnopuaa meau(ll) OIIK-7.3.1
CuChk mamraTHHOBOM aHO/IE, OITMCHIBACTCS YPAaBHEHUEM
a.2Cl 28— Cb

b. 2H20-4é—>02+4H+

c.Pt-2& —Pt#*

d.Cu* +2& - Cv’

26. | Ilpu 57IeKTPOXMMHYECKOH KOPPO3UU B CHCTEME “MarHuii — 0JI0BO™ B OIIK-7.¥.1
KHCIION cpeJie Ha KaTozie oopasyercs ...
a. Mg®* ; b.H,

c. Sn**; d. OH ;

27. | Tlpu 2eKTpOXUMHUYECKON KOPPO3UH B cCHCTEME "[UHK - cepedpo” B OIIK-7.Y.1
KUCIION cpefe Ha aHoJie oOpasyercs ...
a. Zn** b.Ag" c.H, d. OH

28. | Jlast 3anmThl KaJMUsL OT KOPPO3UU BO BIAXKHOM BO3/IyXE B KaUeCTBE OIIK-7.¥.1
KaTOJHOTO TTOKPBITHSI MO’KHO MCIIOJIB30BATh . ..
a. Al; b. Mn ;

c. Co,; d. Cr,

29. OIIK-7.¥.1

T"annrBanndecknl dy1eMeHT BoJjibTa COCTONT M3 IIMHKOBOM U METHOH
IJIACTUH, IOTPY’KEHHBIX B PACTBOP CEpHOM KuciaoThl. Ha
3JIEKTPOJAX ITOTO TaJbBAHUYECKOTO JIEMEHTA MPOTEKAKOT
CIEAYIOIME MPOLECCHI:

aArZn-2e—>7n” K:2H +28 > H,
b.A:Cu-28 > Cu”WK:2H"+2& —» H,
C.A:Zn-28— Zn*" K:CW¥W+2¢— Cu
dA:Zn-2¢— Zn”" K:2H,0 -4 & — O, + 4H"

30. | B cocraB nmpoaykToB KOHTakTHOH Koppo3un Cru Ag B KHCIIOH cpene OIIK-7.¥.1
BXOJIHT ...

a. Cr(OH)3

b. Ag0O

c. cosm xpoma (I11)
d. conu cepebpa (1)

31. | Jlnsg yBenw4eHUs CKOPOCTH peakiuu (TtemmepaTypHbiii koddduiuent | OIIK-7.VY.1
paBeH 3) B 27 pa3 HYXKHO MOBBICUTH TEMIIEpaTypy Ha ... TPaaycoB.
(yuco30)

32. | CxopocTh peakuuu (TemmnepaTypHblidi KoddduuueHt paseH 3) npu | OIIK-7.Y.1
nobiieHUn temieparypel ot 300°C no 340°C yBenuuuBaercs B ...
pas.(uucao 81)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO AMCHMIUIMHE OOYYAIOIMXCS 3a0YHON (DOpMBI
oOydeHwusi, IpecTaBieHbl B Tabmie 19.

Ta6ymma 19 — IlepeueHb KOHTPOIBHBIX PAdOT

Ne /i IlepeueHb KOHTPOJIBHBIX paboT

He npenycmorpeno




10.4. Meroauyeckue  MaTepHabl,  ONPEACISIONME  MPOLEAyphl  OICHUBAHUS
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHHUS KOMIIETCHIIMH, COAEpKATCi B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL permaMeHTUpYIOIMX TMOPSAOK U MPOLEIYPY

MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOMN aTTeCTallMi O0Y4arolUmXCs
['YAIL

11. Meroauueckue yka3aHus I OOYHAIONMXCS MO OCBOCHUIO TUCIIUIUIMHBI

Llenpl0 AMCUMIUIMHBL SBISETCS — IOJy4EHHE CTYAEHTaMU HEOOXOIMMBIX 3HAHUM,
YMEHHMI M HaBBIKOB B OOJIACTM XWMHH, YTO MO3BOJMUT UM YCHEIIHO PelaTh TEOPETUUYECKUE U
IPAKTUYECKHE 3371a4 B OOJIACTH pa3pabOTKU MOJENeH LeabIX KOHCTPYKIMM WM WX YacTei JJis
ne(UHUIMN TPaBUIBHOCTH MPUHATHIX KOHCTPYKTOPCKUX U MPOEKTHBIX PEHICHHH; 00yJaronpecs
JOJDKHBI OCBOMTH AMCLUIIIMHY Ha YPOBHE, MO3BOJSIOLIEM MM IPUMEHUTh CBOU HABBIKM B
pa3HBIX  00JacTAX  JAEATENBHOCTH  HCCIENOBATENs,  IOJYYMBIIETO  IOATOTOBKY IO
obpazoBarenpHOl Tporpamme OakanaBpal5.03.06 «MexaTpoHUKa U pOOOTOTEXHUKA»

11.1. Meroauyeckre yKazaHHs JUIsi OOYJAarONMXCS 10 OCBOCHHUIO JISKIITMOHHOTO
MaTtepuana.

OcHOBHOE Ha3zHa4YeHHE JIEKIIMOHHOTO MaTepuana — JOTMYECKH CTPOMHOE, CUCTEMHOE,
IyOOKOe W SICHOE H3NIOKeHHe ydyeOHoro marepuana. HasHaueHne COBpPEeMEHHOW JIEKIUH B
pamMKax TUCHUILIMHBI HE B TOM, YTOOBI MONYYHTHh BCIO MH(MOPMAIIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpOOJEM [IUCUMUIUIMHBI, METOJAOB HAYYHOIO TIO3HAHUS, HOBEUIMX
JMOCTHIXKEHUW HaydHOUM MbIciau. B ydeOHOM mpoliecce JEKUHs BBIIOIHAET METOJO0I0THYECKYIO,
OpPraHU3aIMOHHYI0 M UH(OPMAIIMOHHYIO (yHKIMH. JIeKIus pacKpbIBaeT MOHATHIHBINA anmnapaT
KOHKpETHOM o06nacTu 3HaHUs, €€ MpoOJeMbl, JaeT LeJbHOE MPEACTaBJICHUE O AUCLMIUIMHE,
MIOKa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCHUIITIMHAMH.

[Tnanupyemble pe3ylbTaThl IPH OCBOCHUH O0YJarOIMMHUCS JIGKITMOHHOTO MaTepuaa;

— TIOJYYE€HHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX ONPEIEIIAETCS LEIEBON YCTAHOBKON K KaXX1011 KOHKPETHOM TEME;

— TIOJYYEHHUE OMBITa TBOPUECKOW pabOThl COBMECTHO C IPENOaBaTEIIEM;

— pa3BUTHE MNPOQPEeCCHOHAIBHO-/ICNOBbIX  KAayecTB, JIOOBM K MpeaAMeTy H
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIUIEHHUSL.

— TMOsBIIEHHE HEOOXOAUMOro HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSTETbHOM paboThI;

— TIIOJYYEHHWE 3HAHUI O COBPEMEHHOM YPOBHE pa3BUTHSl HAYKM M TEXHUKHM U O
MIPOTHO3€ WX Pa3BUTHs Ha Oirkaillme roasl;

— HAy4YUThCS METOJUYECKH O0OpadaThiBaTh MaTepuan (BBLACIATH IJIaBHBIE MBICIH U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSITh MUX B  PA3IMYHBIX
dopMynupOBKax);

— TIOJYy4€HHE TOUYHOIO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATUH.

JlekuMOHHBI MaTepual MOMKET CONPOBOXKAATHCA JEMOHCTpAallMEN CIalJioB U
UCIIOJIb30BAHMEM PA3aTOYHOTO Marepuaiga NpH MPOBEICHHUH KOPOTKUX JUCKYcCUU 00
0COOCHHOCTSX MPUMEHEHHUS OTAEIbHBIX TEMATHK 110 AUCIUIIIINHE.

CrpyKTypa npefocTaB/IeHHs JICKUMOHHOIO MaTepuana:

- JIGKITUH COTJIaCHO paznenam (tadi.3) u temam (Tadm.4).

— Bcerynnenue — 4acTh JIEKUMM, I€1b KOTOPOM - 3aMHTEPECOBAaTh M HACTPOUTh
ayIMTOPHUIO Ha BOCHpHUATHE ydeOHOro marepuaina. B ero cocraB BXOIT: (OPMYIHMPOBKA TEMbI
JEKIUHU, XapaKTepUCTHKa €€ npo(eCCHOHANBHON 3HAYMMOCTH, HOBU3HBI M CTCIICHH
W3YYEHHOCTH, LENHM JIEKUMHU; M3JI0KEHHE IUIaHa JIEKIUH, BKIOYAIOLIEIr0 HAaWMEHOBAHUS
OCHOBHBIX BOIIPOCOB, IOMJIEXKAILMX PACCMOTPEHHMIO Ha JIEKIUU; XapaKTepucThKa
PEKOMEHIYeMOU JUTepaTypbl, HEOOXOJUMOW JUIsi OpPraHU3alMU CaMOCTOSTETLHON pPabOThI
CTYACHTOB; PETPOCIEKIMSI-HAIIOMUHAHUE O BOIPOCAX, PACCMOTPEHHBIX Ha MPOUUIOW JIEKUHH,




CBs3b HMX C HOBBIM MAaTEpHajOM, YyKa3aHHE Ha €ro poJib, MECTO M 3HAUYe€HWE B IaHHOH
TUCIUILIMHE, a TAKOKE B CUCTEME JPYIUX HayK.

— OcCHOBHas 4acThb - WM3JIOKEHUE COJACPKAHHS JICKIIUH B CTPOTOM COOTBETCTBUH C
NPEUIOKEHHBIM TIAHOM. BKITIOYaeT pacKphIBAIOIMA TeMy JIEKIIMH KOHIENTYaJbHBIA U
dakTHYeCKUd Marepuall, €ro aHajiu3 M OICHKY, pa3Iu4HbIe CIIOCOOBI apryMeHTAallMu W
JA0Ka3aTCJIbCTBA BBIIBUTACMbIX TCOPCTUYCCKUX TOJIOKEHUH.

— 3akmoueHuWe - TOJABEAEHHE OOLIEro uTOora JeKIuU, 0000IIeHHe MaTrepuana,
quMYJ'II/IPOBKa BBIBOJIOB IO TEMC JICKIWH; OTBCTHI HAa BOIIPOCHI CTYACHTOB.

— Jlns HamIekalero OCBOCHHsI Kypca XMMHUH UCIIONB3YIOTCS CIICIIUaIbHbBIC HATIISTHBIC
CPEICTBa, C TMOMOIIBID KOTOPBIX MOXHO IEpelaBaTh CTyACHTaM HWHQOPMAIIUI0 O BEIECTBAX,
00BEKTaX W CyIecTBE (PM3UYCCKUX W XUMHYCCKUX MpeBpamieHui. J[eMOHCTpaius OmIbITOB,
MOJICNT! KPUCTAUTMYESCKUX PEIIETOK, TAONHIIBI M IJIAKATHI C SHEPTCTHMUYECKUMHU JHarpaMMaMu
00pa30BaHUs MOJICKYJ, PEaKIUid ¢ KaTATM3aTOpaMu U 0e3 HUX U T.1.

— OcymecTBiieHHe KOHTPOJIS 32 BEACHUEM CTYJICHTAMH KOHCIIEKTa JICKIMI; OKazaHUe
CTy/IEHTaM IOMOIIM B BEACHHWH 3alWCH JEKIWU (aKIEHTHUPOBAHHE W3IOKEHUSI MaTepuaia
JICKITMH, BBIJICJICHUE TOJOCOM, WHTOHAIMEH, TEeMIIOM pedr Hamboyiee BaXHON WH(opmammu,
UCIIOJIb30BAHME T1aY3 JIUIsI 3aITUCH TaOJIUII, CXEM)

11.2. MeTtoauueckne yKazaHUs JUIS OOYYarOIMXCS IO BBIMOJHEHHIO JIA00PAaTOPHBIX
pabot

B xome BeImonHeHus 1a0OpaTOpHBIX paboT oOydaroumiics MOJKEH YIIyOUTh U
3aKpENUTh 3HAHMS, MPAKTUUECKUE HABBIKK, OBJIAJIETh COBPEMEHHOW METOIUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBUU C KBAJU(MKAIIMOHHOW XapaKTepUCTUKON 0O0ydaromerocs.
Beimonnenne pabopatopHbIX pabOT COCTOMT M3 AKCIEPUMEHTAIBbHO-TTPAKTHYECKON, pacyeTHO-
AHAIMTUYECKON YacTe M KOHTPOJIbHBIX MEPOIIPUSITUH.

Beinmonnenue nabopaTtopHbIX paboT oOydaronmMmcs SBJISIETCS HEOThEMJIEMOW YacThbIO
U3y4YEeHUS JUCHMIUIMHBI, ONpeneNseMoll Y4eOHBIM IUIaHOM, M OTHOCHTCS K CpEICTBaM,
o0ecreunBarolMM pelleHNe CIeIyIMX OCHOBHBIX 33a4 00y4aroLerocs:

— nOpuoOpeTeHHe HaBBIKOB HCCIEJOBAHMS IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3y9aeMbIX B paMKaxX JaHHOW IUCIUTIIINHEL,

— 3aKpervieHue, Pa3BUTHE M JAeTaln3alus TeOPEeTHMUECKUX 3HAHUM, MOJydeHHBIX Ha
JEKIUSX;

— TOJydeHUe HOBOW MH(OpPMALMK 110 U3y4aeMOH JAUCHHUIIIINHE;

— TpHOOpeTeHHEe  HaBBIKOB  CAMOCTOSATENFHOW  paboThl ¢ J1a0OpaTOpHBIM
obopymoBaHueM U MpubOpamu.

3amanne u TpeboBaHUs K IPOBEACHUIO JIA0OPATOPHBIX paboT

3aganue W TpPeOOBaHUS K BBIMOJIHEHHUIO J1a0OpPaTOpHBIX paboOT TMPHUBEICHB B
METO/INYECKUX YKa3aHMSIX:

- Xumus : XUMHYECKUE PEAKIUH, BBI3bIBAIOLIME JIEKTPUUECKAM TOK, JIEKTPOIHBIE
MOTEHIIUAJBl U JJICKTPOABIKYIIE CHIIBI : [ DIIEKTPOHHBIA pecypc| : METOAWYECKUE YKa3aHUS K
BBINIOJTHEHUIO JlabopaTopHOoi paboTsl / C.-Iletepd. roc. yH-T a’3poKOCM. MPUOOPOCTPOEHUS ;
coct.: FO. C. Huxonae, T. E. KpbeunoBa. - Dnekrpon. TekcroBbie naH. - CIIO. : M3n-Bo I'YAIL
2015. - 19 c.

- Xumus. TennoBoit >¢dexT (FHTAIBIMA) XAMHUYECKONH peakiuu : [ DIeKTpOHHBIN
pecypc] : MeToMuecKre ykazaHus K BBIITOJIHEHHIO J1abopaTopHoil padoTsl / C.-Iletepb. roc. yH-
T a3pokocM. npudopocrpoenus ; cocrt.: T. E. KppuioBa. - DnekrpoH. Tekcroble qaH. - CIIO. :
Wzn-so I'YAIL 2023. - 22 c.

- Xumusi : DKBUBAJICHT. 3aKOH OHKBUBAJIEHTOB : [ OJIEKTPOHHBIN pecypc]
METO/IMYECKUE YKa3aHUs IO BBINOJHEHUIO JabopatopHoit pabotsl / C.-Iletep6. roc. yH-T

a’pokocM. nmpubopoctpoenus ; coct.: T. E. KprsutoBa - Dnekrpon. TekcroBsie naH. - CII6. : Uzn-
Bo I'YAII 2021. - 19c.




- Xumus. Kopposust MeTaiuioB : [ DIEKTPOHHBIN pecypc] : METOIMYECKUE YKa3aHUs
10 BBINOJIHEHUIO JabopaTtopHbIX padboT / C.-IlerepO. roc. yH-T a3poKOCM. TPHUOOPOCTPOCHUS |
coct.: FO. C. Hukomaes, T. E. KpbuioBa. - Dnekrpos. tekctoBbie naH. - CII6. : M3a-Bo I'YAIIL
2016. - 27 c.

Crpykrypa ¥ gopma oTdera o 1abopaTopHOU pabore

1. Lenb paboThI.

2. JlabopaTopHoe obopynoBaHue.
3. Omnucanue 3KCrepruMeHTa.
4, O06paboTka pe3yabTaToB

TpeboBaHusa K 0QOPMIICHHIO 0TYETA 0 J1aDOpaTOPHOI padore

TUTYABHBIA JTUCT OTYETA JOJHKCH COOTBETCTBOBATH MIAOJIOHY, TPUBEICHHOMY B CEKTOPE
HopMmatuBHOM qokymenTtaruu ['YAIT https//quap.ru/regdocs/docs/uch

Odopmiienre OCHOBHOW YacTH OTYETa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeboBaHusi NpUBEACHBI B CEKTOpe HOpMAaTHMBHOM nokymeHTanuu [YAII
https://guap.ru/regdocs/docs/uch

[lpu dopMUpOBaHUM CMHCKA UCTOYHHKOB CTYJCHTaM HEOOXOJMMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHHs CIHCKA WCTOYHUKOB
pHUBEAEHBI B CEKTOpPEe HOpMaTHBHOM mokymenTtanuu ['YAIL https//guap.ru/regdocs/docs/uch

1. BrinonHeHbl HEOOX0AUMBIE PACUETHI.

2 [TocTpoeHns! rpadudeckie 3aBUCUMOCTH OT 3aJaHHBIX TAPAMETPOB.
3 CrnenaHbl BBIBOJBI.

4 BeinoiHeHb! KOHTPOJIbHBIE 33aHUsI HAa TeMY 1a00paTOPHON PabOTHI.

11.3. Meroauueckue ykazaHHsl A OOYYaIOUMXCS MO MPOXOKICHUIO CaMOCTOSTEIbHOM
paboTHI

B xoze BBITIOTHEHHST CaMOCTOSITENTbHON pa0bOoThl, OOYJaIOIMIICS BBITTONHSIET PaboTy 1O
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IMperoiaBaTelis, HO 0e3 ero HemocpeIcTBEHHOTo
y4acTus.

B mporiecce BBITIOTHEHHS CaMOCTOATEIBHOM paboThl, y oOydaromerocs GopMupyercs
1enecoo0pa3Hoe MIaHUPOBAHUE PabOYEro BpeMEeHH, KOTOPOE MO3BOJSET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHHM W CUCTEMATH3aIlUU MPUOOPETACMBIX 3HAHWM, 00ECIeYMBAET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B IMEpPHOJ OOydeHHUs, IOMOTaeT TMOJYYUTh HAaBBIKM MOBBIIICHUS
npodeccoHaTbHOTO YPOBHSI.

MeroaudeckumMi  MaTepuallaMi,  HalpaBISIONMMHU  CaMOCTOSITENIbHYIO  paloTy
00yJaroNMXCsl SBJISTFOTCS:

—  y4eOHO-METOAMYECKH I MaTepHual 1Mo JUCHUILINHE;

11.4. Metoguueckue yka3aHHUs Ui OOY4JarOIMXCA IO MPOXOXKACHUIO TEKYIEro
KOHTPOJISL YCIIEBAEMOCTH.

Tekynmii KOHTPOJb YCHEBAEMOCTH NPEAYCMATPUBAET KOHTPOJb KadecTBa 3HaHUU
o0y4aronmxcs, OCYIIECTBISEMOIO B TEUEHHE CEMECTpa C LEIbl0 OIEHMBAHUS XOJa OCBOEHUS
JMCIIMTUINHEIL.

1. 3anmmTa mabopaTOpHBIX pabOT
2. BelnosiHeHHE TPOBEPOYHOM pabOTHI O TeMe J1a0opaTopHOil paboThI
3. pemieHue 3a1a4 1Mo TeMe JIabOpaTOPHON pabOTHI.

4, Z[J'IH TEKYHICTO KOHTPOJIA YCIIEBACMOCTH HCIIOJB3YIOTCA TECThI, IIPUBCACHHLBIC B Ta6J'II/IHe
18

11.5. Meroanyeckue yka3aHus A1 OOyJarOUMXCsS 1O MPOXOXKIECHUIO MPOMEKYTOUHOM
aTTeCTalluH.


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

[lpomexxyrounas  arrecranus  oOydaloImXcs  NPEIyCMAaTpUBAaeT  OLEHHWBaHUE
MPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3yTbTaTOB OOydeHHUs Mo Auciuiinae. OHa BKIIOYAET B
ceOst:

— nuddepeHunpoBaHHBIA 3a4eT — 93TO (QopmMa OIEHKHM 3HAHUN, TOJYyYEHHBIX
00yJaroMMCsl TPU U3YUYEHUH JUCIIUTIINHBI, TOCEIICHUH JICKIIUH, BBITTOJTHEHUH Ja00paTOPHBIX
paboT, KOJUTOKBUYMOB, OTBETa TEOPETUUYECKOTO MaTepuaia Ha 3a4€Te C OLCHKOW  «OTIUIHOM,
«XOPOILIOY, «YIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHOY.

B TeueHue cemectpa CTyneHTy HeoOxonumo caath He meHee 50% nabopaTopHbIX padoT,
BBITIOJIHUTh TECTUPOBaHUA B cpene LMS He Huke oneHku '"ymoBieTBOpuTenabHO". B ciydae
HEBBITIOJHEHUU BBIIICU3II0KEHHOTO, CTYACHT, MPHU YCIEIHOM MPOXOKICHUU MPOMEKYTOUHON
arrecrauu B ¢dopme nud.3ayera, He MOXKET IMOJIYYUTh AaTTECTAI[MOHHYIO OIICHKY BBIIIC
"xoporo".

CucreMa OIEHOK MPU MPOBEIECHUH TEKYILIETO KOHTPOJISI M TPOMEKYTOUHON aTTeCTallHI
OCYIIECTBIISIETCS. B COOTBETCTBUM C PYKOBOIAIMM JOKyMeHTOM opranuzamuu PJIO T'YAIL
CMK 3.76 «IlonoxkeHue O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEKYTOYHOW aTTeCTalluu

CTYACHTOB W ACHHUPAHTOB, O6y‘-IaIOHlI/IXCSI 110 O6paSOBaTeJH>HI)IM ImporpamMmMaM BBICHICTO
obpazoBanus B 'YAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

JlucT BHeceHUs U3MEHEHUI B pabouyro MporpaMmy 1M CLUIIIMHBI
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