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PABOYAA NTPOI'PAMMA JTUCHUIIJIMHBI

XuMus

3akperuieHa 3a kadenpoii MeTaJLJIypIrum

Y4eOHbIi man Crermanpaocte  21.05.04 TopHoe geno HampaeieHHOCTh (mpodmip) "TlomsemHast
pa3paboTka pyIHBIX MECTOPOXKACHHIA"

Kpammpuxarus I'opHblii HHIKeHep (CIenHaJucT)
dopma o0yueHHs O4HasA
OO0mast TpyI0EeMKOCTh 4 3ET
YacoB 1o yueGHOMY IIJIaHy 144 Bunasl KOHTposI B ceMecTpax:
B TOM YHCIIE: 9K3aMeHsI |
ayIUTOPHbIE 3aHATH 84
camocTosITeNbHast paboTta 33
4acoB Ha KOHTPOJIb 27

Pacnpeue.ﬂe}me YaCcoB JMCHHUIIMHBI 110 CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 14
Bun 3ansaruii v | PO | VI PIT

Jlexuun 28 |28 |28 (28
JlabopaTopHsbie 28 |28 |28 |28
[TpakTuueckue 28 28 |28 |28
Hroro ayn. 84 (84 |84 |84
KonraktHas padora |84 (84 (84 (84
Cam. pabora 33 (33 |33 (33
Yacel Ha KOHTPOJIb 27 |27 |27 |27
HUrtoro 144 | 144 | 144 | 144




Pa3paboTunk mporpaMMst:
KaHo. mexu. HayK, 0oy. xagedpwl, Iaboyriun A.H.

Pabouas mporpamma JUCIUATUTAHBI
Xumusi

paspabotana B coorsercTBrr ¢ PTOC BO:

®DenepanbHblii TOCYIapCTBEHHBIN 00pa30BaTEIbHBINA CTAHAAPT BBICIIET0 0Opa30BaHus - CIIEUATUTET MO0 crenuansHocT 21.05.04
T'opHoe neno (nmpuka3z MunoopHayku Poccun ot 12.08.2020 1. No 987)

COCTaBJICHa Ha OCHOBaHUY y4eOHOTO IUTaHa:
CrienanbHocTb 21.05.04 TopHoe neno HanpasieHHOCTh (podwis) "Tlog3eMHas pa3paboTka pyaHbIX MECTOPOXKICHHH"
YTBEPKIEHHOTO y4€HbIM coBeTOM By3a oT 20.10.2021 npoTokon Ne 11.

Pabouas mporpaMmMa oroOpeHa Ha 3aceqaHuH Kadeapsl

MeTaJJIypruu

[Iporokon meToauueckoro coera yaupepcutera ot 29.06.2021 r. Neo 7
3aB. xatenpoii Jlebens A.b., 1-p TexH. HayK



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

-obecredyeHue (HyHIaAMEHTATBHON XUMHYIECKOH TIOATOTOBKH, COCOOCTBYIOMIEH (hOpMHUPOBAHIIO MHPOBO33PEHHSI COBPEMEHHOTO
CIICLMAIIICTA, 00ECIIEYNBAIOIIETO €ro OOIIEKYIbTYPHOE Pa3BUTHUE;

-opMupoBaHUe 3HAHNUI OCHOBHBIX IIOHATHII U 3aKOHOB XMMHH, CBOHCTB Ba)KHEHIIINX BEIIECTB, OKPY)KAIOLINX YEIIOBEKA B
TIOBCETHEBHOH KW3HN, IPUPOJE, TPOMBIIICHHOCTH, HIOHIMAaHNE CyTH XUMUYECKUX NPEBPAIIeHUH, yMCHHH IPUMEHSTh
HOJTy4eHHbIE 3HAHUS [IPU PElIeHUH Npo(ecCHOHATBHBIX 3a4a4.

1.1 3agaun

[Ipouecc u3yueHns TUCHUIIMHBI HAIpaBiIeH Ha ()OPMUPOBAHHE CIECAYIOMNX KOMIETEHINUIL:

-TOTOBHOCTb C €CTECTBEHHOHAYUYHBIX MO3HIIHA OLEHUBATh CTPOECHHE, XUMUUECKHHA 1 MUHEPAJIbHBII COCTaB 36MHOM KOPBI,
Mopdomornieckre 0COOEHHOCTH M TeHETHYECKHE THITEI MECTOPOKACHIH TBEP/IBIX ITOJIC3HBIX HCKOTAEMBIX ITPH PEIICHNH 3a1ad M0
palLMOHaTbHOMY U KOMIUIEKCHOMY OCBOEHHUIO;

-TOTOBHOCTBIO MCIOJIb30BaTh HAYIHbIE 3aKOHBI X METOMBI IIPU T€0JI0r0-MPOMBIIITIEHHOH OLIEHKE MECTOPOXKIECHHUH TBEPBIX
MOJIE3HBIX UCKOMAEMBIX M TOPHBIX OTBOJIOB;

-TOTOBHOCTBIO MCIIOJIB30BaTh HAyYHBIE 3aKOHBI M METOIBI IIPU OIIEHKE COCTOSHHS OKPYXaroIiei cpensl B cdepe
(hyHKIIMOHHPOBAHUS IPOU3BOACTB MO IKCILTYyaTallMOHHOH pa3Beike, 100bIde U IepepadoTKe TBEPABIX MONE3HBIX HCKOMAeMBbIX, a
TaKKe MPH CTPOUTENBCTBE U 3KCILTyaTalluU MOJ3€MHBIX 00BEKTOB.

2. MECTO JUCIHUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.B

2.1 | TpeGoBaHus K nNpeIBapuTeIbHOI MOATOTOBKE 00y4al0Ierocs:

2.1.1 | JanHblil Kypc 6a3upyeTcs Ha MIKOJIBHBIX 3HAHUAX Kypca XUMUH (KJIacChl HEOPTaHWYECKUX COCTUHEHUH, Teopun
3NIEKTPOIUTHIECKOI ANCCOLHMALIMH, CTPOSHHH aTOMa), (PU3HUKH (Ta30BbIEC 3aKOHBI, CTPOCHUE aTOMa, 3JIEKTPUIECTBO,
MarHeTH3M, 3JIEMEeHTHI 30HHOH TEOpHH TBEPIOTO Tella) M MaTeMaTHKH (YPaBHEHNS U CHCTeMa ypaBHEHHUH, TEHCTBHE CO
CTENCHAMH U KOPHSAMH, CPEJHHE BEINYNHBI, HATypalbHbIC U JECATUIHBIE JIOTapH(MBI, IPOIOPIUOHAIBHOCTh, (QYHKIUT U

UX rpauKw).

2.2 | JucuMiuinHbl (MOTY/IH) U MPAKTHKH, /ISl KOTOPBIX OCBOEHHE TAHHON TUCHUTLINHBI (MOXY/IS) HEOGX0MHMO KaK
npeanecTByoee:

2.2.1 | TopHOTIpOMBITIIIEHHAS KOJIOTHS

2.2.2 | TlogzemMHOe BBILIENAYUBAHUE PYL

2.2.3 | CoBpeMeHHBIE METOABI JOOBIYH U 00OTAIIEHHS MEHBIX X MEIHO-IIMHKOBEIX PY/

2.2.4 | ®u3nKo-xuMHUUecKas re0TeXHOIOTHS

2.2.5 | O6orameHue Moae3HbIX HCKOIMaEMBIX

2.2.6 | IToaroToBKa K 3alllUTe M MPOIIeaypa 3alUThI BEITYCKHOW KBaTH()UKAITHOHHON paObOThI

2.2.7 | llpeaauriioMHast mpakTHKa

2.2.8 | TocymapcTBeHHast UTOrOBast aTTeCTalMs

2.2.9 [ MarepuanoBenenue

3. KOMIIETEHLM OBYYAIOILETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHWS AU CLIUILIAHBI
(MOAYJIST)

YK-1: Cnoco6GeH ocyLecTBNATbL KPUTUYECKUI aHanu3 NpobreMHbIX CUTyaL Uit Ha OCHOBE CUCTEMHOIO
nogxopa, BbipabaTbiBaTb CTpaTerMio gencTtesum

NYK-1.2: icnonb3yeT CUCTEMHBIN NOAXO0A AN peLleHns NOCTaBNeHHbIX 3aaay

NYK-1.1: BeInonHsaeT nonck Heobxoammomn nHdopmaunn, eé€ KpUtTndecknii aHanma n obobLuaeT pesynbTaTbl
aHanusa ans peLleHns nocTaBneHHoN 3agayum

B pe3yabTaTe 0cBOEHHS THCHUILTHHBI (MOIYJIs1) 00y4al0OUIUTiCS TOKEH

3.1|3uats:
3.2 [ Ymern:
3.3 |Baagers:
4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI MOAYJIsT)
Koxn Haumenosanmue pasnesnos u tem /Bua | Cemecrp / | HacoB | Komneren- | Jlurep | Pecy | Hure | IIpumeuanue
3aHATHSA 3aHsaTHs/ Kvype M aTypa | pcbl | pakT.
Pa3znes 1. BBenenue
1.1 Xumus kak Hayka. [Ipeamer Xxumuu. 1 1 NYK-1.1 JI.1 0
MecTo XUMHH B psiTy €CTECTBEHHBIX U NYK-1.2 J1.2
Jpyrux Hayk. /JIex/ J1.3
JI1.4J1
2.1
2.2
2.3
Kon HaumenoBanmue pazjienoB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATHsA/ Kvype M1 arypa | pcbl | pakT.




Paznen 2. CTpoenune aroma

2.1 Crpoenne aroma. CocTaBHBIE YaCTH 1 1 NVK-1.1 J1.1 0
aroma. OCOOEHHOCTH ITOBEIECHUSI HUYK-1.2 JI1.2
9JIEKTpOHA KaKk MUKpouacTHibl. [loHsTHE J1.3
00 opbuTanu. XapakTepucTHKa JI1.4J1
9HEPreTHUECKOTO COCTOSIHUS IEKTPOHA 2.1
KBaHTOBbIMU unciaMu. [Ipunnun [Taynu. J12.2
IIpasuno I'yuna. [puHun MuHMManbHOM J12.3
sHepruu. DNeKTpoHHbIe Gopmyisl. /JIex/
2.2 Crpoenune aroma. CocTaBHBIE YacTH 1 1 NYK-1.1 J1.1 0
aroma. OCOOEHHOCTH ITOBEECHUSI HUYK-1.2 JI1.2
3JIEKTpOHA KaK MUKpodacTulbl. [TonsaTue JI1.3
00 opbuTamy. XapakTepucTHKa JI1.471
9HEPreTHYECKOT0 COCTOSHUS DIIEKTPOHA 2.1
KBaHTOBbIMU unciiamu. [Ipunnun [Taynu. J12.2
IIpasuno I'ynna. [IpuHIUn MuHUManbHOM J12.3
SHepruu. DNeKTpoHHbIe hopmymnsl. /TIp/
2.3 Crpoenue aroma. CocTaBHBIE YacTu 1 2 NYK-1.1 JI1.1 0
atoma. OCOOEHHOCTH TIOBEJICHHUSI NYK-1.2 JI1.2
3JIEKTpOHA KaK MUKpodacTulbl. [TonsaTue JI1.3
00 opbuTamm. XapaKkTepuCcTHKa JI1.4J1
9HEPreTHYECKOr0 COCTOSHUS DIIEKTPOHA 2.1
KBaHTOBbIMM uncinaMu. [Ipunnun [aymu. 2.2
IIpasuno I'yuna. [IpuHIUn MUHUMaNbHOM J12.3
SHEepruu. DJIeKTpoHHbIE popmyibl. /Cp/
Kon HaumenoBanmue pazjiesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHSA 3aHATAA/ Kypce IHH aTypa | pchl | paKT.
Paznen 3. llepunoauyeckuii 3aKoH u
nepHoAnYecKasi CHCTeMa 3JIeMEeHTOB
J.A.MeHpaeneeBa
3.1 ITepuomuueckuii 3axon JI.11.Menzeneena. 1 2 NYK-1.1 JI.1 0
OuU3NYeCKUil CMBICI MOPSATKOBOTO NYK-1.2 JI1.2
HoMepa aneMenTa. [lepuoauueckas J1.3
cUcTeMa dJIEMEHTOB U €€ CBA3b CO JI1.4J1
crpoeHueM aroma. CTpykTypa 2.1
NIEPUOUYECKOM CUCTEMBL: IEPUOJBL, 2.2
rpynnsl 1 moArpynmnsl. OcoGeHHOCTH J12.3
CTPOEHUS aTOMOB 3JIEMEHTOB IVIABHBIX U
MMOOOYHBIX MOATPYII: -, p-, d- 1 f-
9JIEMEHTHI. DJIEKTPOHHBIC aHAIOTH.
Ileprnogu4HOCTh U3MEHEHMSI CBOMCTB
9IIEMEHTOB U UX coeauHeHui. /JIex/
3.2 ITepunonuueckwuii 3axon JI.11.Menzeneena. 1 5 NYK-1.1 JI.1 0
OU3NUECKUH CMBICII IIOPSIIKOBOIO NVyK-1.2 J1.2
HoMepa aieMeHTa. [lepuonuueckas J1.3
cucTeMa 3JIEMEHTOB U €€ CBA3b CO JI1.4J1
ctpoeHnem aroma. CTpykTypa 2.1
TIepUOIUYECKON CUCTEMBI: TIEPUO/IbI, 2.2
TpyNnsl U NOArpynnbl. OCOOEHHOCTH J12.3

CTPOEHHS AaTOMOB 3JIEMEHTOB IJIABHBIX U
MMOOOYHBIX MOATPYMI: -, p-, d- u f-
9JIEMEHTHI. DJIEeKTPOHHbIE aHAIOTH.
[TeprogUIHOCTE U3MEHEHUSI CBOKCTB
9IIEMEHTOB U UX coeauHenuil. /T1p/




33 [epuonnueckuii 3axon JI.11.Menneneena. 1 4 NYK-1.1 J1.1 0
OU3NYECKUI CMBICIT MTOPSTKOBOTO HUYK-1.2 JI1.2
HOMepa aieMeHTa. [lepuonnyeckas JI1.3
CHUCTEMA DJIEMEHTOB H €€ CBA3b CO JI1.471
cTpoenuem atoma. CTpyKTypa 2.1
NIEPUOINYECKOM CUCTEMBI: IEPUOJBL, 2.2
rpynns! ¥ moArpynmnsl. OcoOeHHOCTH J12.3
CTPOCHHUS AaTOMOB 3JIEMCHTOB TJIaBHBIX U
1oOOYHBIX MOATPYII: S-, p-, d- u f-
9IIEMEHTHI. DJIEKTPOHHBIC aHAJIOTH.
IlepnoguuHOCTH U3MEHEHHSI CBOMCTB
9JIEMEHTOB U UX coeauHeHui. /Cp/
Kon HaumenoBanmue pazjiesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutrep | Pecy | Uute | Ilpumeyanue
3aHATHS 3aHsaTHA/ Kypc M aTypa | pchl | pakT.
Paznen 4. Xumuueckasi cBI3b
CTpOeHHe BelllecTBa
4.1 Ipupona, knaccupuKanus XHMUIECKOH 1 3 NYK-1.1 J1.1 0
cBsi3u. MexaHn3Mbl 00pa3oBaHuUs NYK-1.2 J1.2
XUMHUYECKOH CBsi3U. MloHHas XuMuyeckas J.3
cBs13b. lOHHBIE KPUCTAILIIMUECKHE JI1.471
peweTku. CBOMCTBa BELIECTB C HOHHBIM 2.1
TUIIOM KPUCTAJUINYECKOH peIeTKH. 2.2
KoBanentHnas xumuueckas cBs3b. 123
MexaHu3M 00pa3oBaHUsI KOBAJIEHTHOU
CBs13u (OOMEHHBIN U TOHOPHO-
AKLENTOPHBIN).
OnexTpooTpurarensHocTh. KoBageHTHEIE
MOJISIPHAS M HETIOJIAPHAS CBSI3H.
KpaTtHOCTb KOBaJIEHTHOM CBSI3U.
MornekynspHbIe 1 aTOMHBIE
KpHCTaJuTHYeckue pemretku. CBOWCTBa
BEIIECTB C MOJIEKYJSIPHBIMU M ATOMHBIMHU
KPHCTAJUTMIECKUMH PETIeTKAMH.
Merannuueckas cBs3b. Metayuinyeckas
KpUCTaJUTHUECcKas pelieTka u
MeTaJUIn4YecKas XMMUYECKas CBsI3b.
Bonoponnas cBs3b. /Jlex/
4.2 IIpupona, kraccupuKanys XHMUIECKOH 1 4 NVK-1.1 J1.1 0
CBSI3H. MexaHu3Mbl 00pa30BaHUSA NYK-1.2 1.2
XUMHUYECKOH CBs3U. MloHHas XxuMuyeckas JI1.3
CBs13b. FIOHHBIE KpUCTAIIIMUECKHE JI1.4J1
pemetku. CBOWCTBA BEIIECTB C HOHHBIM 2.1
TUIIOM KPUCTAJUIMYECKOH PEeIeTKH. 2.2
KoBasienTHas Xummuueckast cBs3b. J12.3

MexaHn3M 00pa3oBaHIsI KOBAJICHTHON
cBs13U (OOMEHHBIN U TOHOPHO-
aKIICTITOPHBIN).
OnexTpooTpHIaTensHOCTh. KoBageHTHEIE
MOJISIPHAS. ¥ HETIOSIPHAS CBA3N.
KpatHocTh KOBaNeHTHOI CBA3M.
MonekynspHble 1 aTOMHBIE
KpucTajmueckue pemeTku. CoiicTBa
BEIIIECTB C MOJIEKYJIIPHBIMH U AaTOMHBIMU
KPHCTAJUINYECKUMH PELIeTKAMH.
Merammgeckast CBsI3b. MeTautindeckas
KPHCTaJUTHYECKAas PEIIeTKA ’
MeTalandecKasl XUMUUecKas CBA3b.
Bonoponnas cBszb. /IIp/




43 Ipupona, knaccupuKkanus XHMUIECKOH 1 4 NYK-1.1 J1.1 0
cBsi3u. MexaHn3Mbl 00pa3oBaHus NYK-1.2 J1.2
XAMHYECKOU CBsI3W. VloHHAs XMMHUYeCKast J.3
cBs13b. IOHHBIE KPUCTAILIIMUECKHE JI1.471
peweTku. CBoCTBa BELIECTB C HOHHBIM 2.1
TUIIOM KPUCTAJUINYECKOM peIeTKH. 2.2
KoBanenTtHas xumMudeckas CBS3b. 2.3
MexaHn3m 00pa30BaHUS KOBAJIEHTHOU
CBs13u (OOMEHHBIN U TOHOPHO-
AKLENTOPHBIN).
DNeKTpOOTpHUIIATENFHOCTh. KoBaeHTHBIE
MOJISIPHAS M HETIOJIAPHAS CBSI3H.
KpaTtHOCTb KOBaJIEHTHOM CBSI3U.
MonexynsipHbIe U aTOMHBIE
KpucTajmuaeckue pemeTku. CBoicTBa
BEIIECTB C MOJIEKYJSIPHBIMU M ATOMHBIMHU
KPUCTAJUTUICCKUMH PEIICTKAMHU.
Merannuueckas cBs3b. Metayuinyeckas
KpUCTaJUTHYECKas pelieTka 1
MeTaJUIn4YecKas XMMUYECKasi CBsI3b.
Bonoponnas cBsa3s. /Cp/
Kon HaunmenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Paznen 5. OcHOBHBIE KJIACCHI
HEOPraHu4YecKUuX coeanHeHMIt
5.1 Mertamisl 1 HeMeTauIbl. OKCHIBI 1 4 NYK-1.1 JI1.1 0
OCHOBHEI€, KUCIIOTHBIE, aM()OTEPHEIE. NYK-1.2 JI1.2
[onydenue, pu3nuecKue U XUMHUUECKUE J1.3
CBOIMCTBA: B3aUMOJEUCTBHE C BOJOMH, JI1.4J1
KHCIIOTaMH, IesoyamMu. [ uapoKkcuab: 2.1
KIaccu(uKaIms (OCHOBAaHHS, KHCJIOTHL, 122
ampoTepHbIe), PU3NYECKHE U 2.3
xumMu4deckue coiictea. Conu:
HOPMAaNbHBIC (CpeTHHE), KUCTIBIE,
ocHoBHEIe. [lonydeHue, XumMuyeckue
cBoMcTBa. B3auMocCBsI3b MexAy
KJIACCAMHU HEOPTaHUYECKUX COSIMHEHHH,
L[ETIOYKH npeBpamieHuit. /JIex/
5.2 Mertamibl 1 HeMeTautbl. OKCHIBI 1 4 NYK-1.1 J1.1 0
OCHOBHBI€, KHCIIOTHBIE, aM()OTEPHBIE. NYK-1.2 JI1.2
[Momydenue, puznveckue ¥ XUMHISCKHE JI1.3
CBOICTBA: B3aMMOJECHCTBHE C BOJOMH, JI1.4J1
KHCJIOTaMH, IesouaMu. [ uapoKCHsL: 2.1
KIaccuduKays (OCHOBaHHs, KHCIIOTHI, 2.2
amporepHsIe), prznUeckue n J12.3
xuMu4eckue cBoicTa. Comu:
HOpMaJibHbIC (CpEHHE), KUCIIBIE,
ocHoOBHEIC. [ToydeHne, XUMUYIECKHE
cBoiicTBa. B3anmocBs3p Mexay
KJIACCaMU He-OpPraHMYeCKUX COeTUHEHUH,
Lenovku npespameHuid. /TIp/
5.3 Mertamisl 1 HeMeTauIbl. OKCHIBI 1 12 NYK-1.1 JI1.1 0
OCHOBHEIE, KUCIIOTHBIE, aM()OTEPHEIE. NYK-1.2 JI1.2
[onydenue, pu3nuecKue U XUMHUUECKUE J1.3
CBOIMCTBA: B3aUMOJEHUCTBHE C BOJOMH, JI1.4J1
KHCIIOTaMH, IesoyamMu. [ uapoKcuabr: 2.1
KIaccu(uKarms (OCHOBAHHS, KHCJIOTHL, 122
ampoTepHbIe), PU3NUECKHEC U 2.3

XHMHI4eckue cporcTra. Conu:
HOpMAaNbHBIC (CpeTHHE), KUCTIBIE,
ocHoBHEIe. [lonydeHue, XumMuyeckue
cBoMcTBa. B3auMocCBs3p MexAy
KJIACCAMH He-OPTaHMYECKUX COCTUHCHUH,
LIETIOUKH MpeBparieHuit. /J1ad/




5.4 Metamie!l 1 HeMeTabl. OKCHIBI 1 4 NYK-1.1 JI1.1 0
OCHOBHBIE, KUCJIOTHBIC, aM(pOTEpHbIEC. NYK-1.2 J1.2
[Momydenue, pu3ndeckue ¥ XUMHUCCKHE JI1.3
CBOMCTBA: B3aMMOJCHCTBHE C BOJOM, JI1.4J1
KHCIIOTaMH, IiesaoyamMu. [ uapokcuasr: 2.1
knaccuukaiys (OCHOBaHUS, KHCIIOTHI, J12.2
amdotepHsIe), pr3nUecKue u J12.3
xuMmudeckue cBorcTa. Comu:
HOpMaJbHbIC (CpEHHE), KUCIIBIE,
ocHOBHEIC. [TonydeHne, XUMUYIECKHE
cBoiicTBa. B3anMocBs3p Mexay
KJIACCaMU He-OpPraHUYEeCKUX COeTUHEHUH,
LETIOYKH npeBparieHuit. /Cp/
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATUSA 3aHATHA/ Kypc 197074 arypa | pCchl | paKT.
Pazges 6. JneMeHTbI XUMUYECKOM
TePMOANHAMHUKH M OCHOBBI
TepMOXMMHH. XMMHUYECKOe
paBHOBecHe, (pakTOpbI, BIUSOIINE HA
€ro cMeleHue
6.1 DHepreTuKa XUMUYECKHX MPOLIECCOB. 1 4 NYK-1.1 J1.1 0
DNEeMEHTHI TEPMOJIMHAMUKU. DHTAIBITUS NYK-1.2 JI1.2
U ee U3MEHEHHE B X016 XUMHUYECKOU J.3
peakuyun. DK30- U SHAOTEPMHUECKUE J11.4J1
peakuuu. 3akoH [ecca u ero cieacTBusl. 2.1
DHTpPOIUS KaK Mepa HEeYIOpsA104eHHOCTH 2.2
BemiectB. CtanmapTHeie 3Heprin [160ca. J12.3
BrnusiHue TeMiepaTypsl Ha SHEPTUIO
T'u606ca 1 HanpaBIeHUEe XUMUIECKOM
peakuuu. CKOpOCTh peakiuii B
TOMOTEHHBIX U T€TEPOreHHBIX CUCTEMAX.
3aKoH JIefcTBUS Mace VISl DJIEMEHTaPHBIX
peaxuuii. BnusHue temneparypsl Ha
ckopocTh peakuuid. [IpaBuno Bant-
Togda.. [TonsaTre o0 MexaHu3zMe
XUMH4YecKor peakuuu. [IpuHIumbsI
JeicTBus Katanu3atopoB. OOpaTumble 1
HEOOpaTUMEBIE PeaKkni. XUMUIECKOe
paBHOBecre. CMelIeHne XUMUYECKOTO
paBHoBecust. [Tpunnun Jle Illarense,
BIIMSTHAE TEMIIEPaTyphl, TaBICHUS,
KOHIICHTPALlMN PEareHTOB Ha CMEIlEeHHNE
paBHOBecus. /JIek/
6.2 DHepreTrKa XUMHUYECKUX MPOLIECCOB. 1 4 NYK-1.1 J.1 0
DNeMEeHTHI TEPMOJIMHAMUKU. DHTAIBITUS NYK-1.2 JI1.2
U ee U3MEHEHHE B X0JI¢ XUMUYECKOU J1.3
peakuuu. 9K30- U SHAOTEPMUYECKUE JI1.4J1
peaxiyn. 3akoH ['ecca u ero clieCTBUS. 2.1
OHTponus Kak Mepa HEeYNnopsJO4YEHHOCTU 122
BemiecTB. CtanaapTHeie sHeprun [160ca. J12.3

Bnusinue TeMiepaTypbl Ha SHEPTUIO
T'u66ca 1 HanpaBIeHUEe XUMUIECKOI
peaxyn. CKOpOCTh peakiuii B
TOMOT'€HHBIX U T€TEPOreHHBIX CUCTEMAaX.
3aKoH AEUCTBUS Mace AJs 3JIEMEHTAPHbIX
peakuuil. BnusHue temneparypsl Ha
ckopocTh peakuuil. [IpaBuno Bant-
Todda.. [ToHsaTHE 0 MEeXaHU3ME
XUMHU4eCKON peakuuu. [IpuHIATIBL
JeicTBus KaTanu3aTopoB. OOpaTHMBbIE U
HeoOpaTUMBbIEe peakuu. XUMHUUECKOe
paBHOBecue. CMeIIeHne XUMHUIECKOTO
paBHoBecus. IIpunnun Jle Ilarense,
BIIMSIHAE TeMIepaTyphl, aBICHUS,
KOHIIEHTPALMU PEAareHTOB Ha CMEILEHHUE
pasroBecus. /IIp/




6.3

DHepreTuKa XUMHYECKHX MPOLIECCOB.
OneMeHTHl TePMOANHAMUKH. DHTANbIUS
U €€ U3MEHEHHUE B X0JIe XMMUYECKOM
peaxkuuy. JK30- U SHAOTEPMHUECKUE
peakuuu. 3akoH I'ecca u ero cieacTBusl.
OHTponus Kak Mepa HeynopsJOUeHHOCTH
BemecTB. CtaHgapTHEIE SHeprun [1b6ca.
Brusiare TeMiiepaTypsl Ha SHEPTUIO
T'u60ca u HampaBlIeHUE XUMUYECKON
peakunu. CKOpOCTh peakiuii B
TOMOTEHHBIX U T€TEPOTeHHBIX CUCTEMAX.
3aKoH AEHCTBUS Macc AJS dJIeMEHTapHbBIX
peakuuii. Bausinue TemmnepaTypsl Ha
ckopocTh peakuuid. [IpaBuno Bant-
Todda.. [TorsaTre o Mexanu3Me
XuMuueckon peakuuu. [IpuHnumns
JeUCTBUS KaTanu3aTopoB. OOpaTHMEIE U
HeoOpaTHUMbIe peakni. XIMHIECKOe
paBHOBecre. CMelIeHne XUMHYECKOTO
paBHoBecus. [Ipunnun Jle Hlatense,
BIIMSTHAE TEMIIEPATYpHl, TaBICHUS,
KOHIICHTPAILIMM PEareHTOB Ha CMEIEHHE
paBHOBecus. /J1ab/

NYK-1.1
NYK-1.2

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3

6.4

OHepreTuka XMMHYECKHUX MPOLECCOB.
OeMeHTHI TepMOAWHAMUKHI. JHTAIBITHS
U €€ M3MEHEHHUE B X0JI6 XUMHUIECKOH
peakiuy. DK30- U SHI0TEPMHUYECKUE
peakuuu. 3akoH I'ecca u ero crnencTBusl.
OHTpONHSA KaK Mepa HEYIOPsIOUYCHHOCTH
BemecTB. CtagapTHbIe SHepruu [ 1b6ca.
Bnusanune TeMneparypsl Ha SJHEPTUIO
T'u66ca 1 HanpaBIeHUEe XUMUIECKOM
peakuuu. CKOpOCTh peakuuii B
TOMOTEHHBIX U T'€TePOTeHHBIX CHCTEMaX.
3aKoH AelcTBHA Macc Ul 3J1eMEHTapHbBIX
peakuuii. BnusHue temneparypsl Ha
ckopocTs peakuuil. ITpasuino Bant-
Todda.. [TouaTHe 0 MeXxaHU3ME
XUMHU4ECKOH peakuuu. [IpuHIUTIBL
JeHcTBUS KaTanu3aTopoB. OOpaTHMBbIe U
HeoOpaTUMbIe peakiuu. XHUMHUUEcKoe
paBHOBecHe. CMELEHnE XUMHYECKOTO
paBHoBecus. [Tpunnun Jle Illarense,
BIIMSHHE TEMIIEPATYPHI, JABICHHS,
KOHLIEHTPAI[X PEareHTOB Ha CMEIIEHUE
pasHOBecus. /Cp/

NYK-1.1
NVyK-1.2

J1.1
J1.2
J1.3
JI1.4J1
2.1
122
2.3

Kon
3aHATHUS

HaumeHoBaHue pa3/ie0B M TeM /BU]
3aHsaTHA/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pCbI

Hnre
PAaKT.

IIpumeuyanue

Paznen 7. DuekTposuTUYecKast
auccomuanusa. Peaknuy HOHHOTO
oomena. 'uapoaus cosei




7.1

DJEeKTPOIHUTHI U HEANEKTPOIUTHL.
DNEKTPOTUTUYECKAS TUCCOIHALIHS.
MexaHHU3MBI AJIEKTPOIUTHIECKON
JIMCCOLIMALIMY JIJTS BEIIECTB C

pa3siInIHbIMU TUITAMU XUMHYECKOU CBS3U.

I'mppaTupoBanHble U
HETHPAaTHPOBAaHHBIC HOHBI. CHIIBHBIE U
crabbre 31eKTpoauTel. OCHOBHEIE
TIOJIOXKEHHS] TEOPUH 3IEKTPOIUTHIECKON
Jucconuanyu. Jlucconuanus Kucior,

OCHOBAHUH U COJIEH B BOAHBIX paCTBOPaX.

KoHcTanTa u crenenp Auccouuaum
CJIa0BIX AJIEKTPOJIHUTOB M MX 3aBUCHMOCTb
OT pa3NUYHBIX (PakTOpOB. 3aKOH
paz6asnenus OctBanbaa. onHbie
peaxiuy B pacTBOPax MEKTPOIUTOB: UX
HalpaBJeHue, ITyOHHa IPOTEKaHHA.
YcnoBust HEOOPATIMOTO MPOTEKAHHS
HMOHHBIX pEaKIHid. DNEKTPOTUTHYECKAs
Jucconuanys Bosbsl. MonHoe
npousBeieHne Boibl. Bogopoausii n
THAPOKCUIBHBIN noka3arenu (pH u pOH)
U MX 3HaUY€HHsI B KUCIIBIX, LIETIOYHBIX U
HEHTpanbHBIX cpenax. HIuKaTopsl.
T'upponus coneit. Paznuunsbie ciydan
ruaponusa coneil. HeoGpaTumbrit
rugponu3. CTeneHb U KOHCTaHTa
THAPOIIN3A, BIASHUE Pa3INIHBIX
¢axtopos. /JIex/

NYK-1.1
NYK-1.2

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3

7.2

DJNEeKTPOJMUTHI U HEANEKTPOIUTHL.
DNEKTPOIUTUYECKAS TUCCOIMAIIHS.
MexaHU3MBI AIEKTPOIUTHIECKON
JMCCOLIMALIMY JIJIS BEIIECTB C

Pa3jIMYHbIMU TUTIAMUA XUMHYECKOM CBS3U.

I'mppaTupoBanHble U
HETHPAaTHPOBAaHHBIC HOHBI. CHIIBHBIE U
crabele 37eKTpoauTel. OCHOBHEIE
TIOJIOXKEHHS] TEOPUH 3IEKTPOIUTHIECKON
Jucconuanyu. Jlucconuanus Kucior,

OCHOBAHUU U COJIEH B BOAHBIX PaCTBOPaX.

KoHcTaHTa U cTeneHb AUCCOLUAINU
cI1a0bIX JIEKTPOIIUTOB U X 3aBUCHMOCTh
OT pa3NUYHBIX (PakTOpOB. 3aKOH
pas6aenenus OctBanbaa. Monubie
peaKLuK B pacTBOPAX AIEKTPOIUTOB: UX
HaIpasJeHue, ITyOMHa IIPOTeKaHHA.
YcnoBust HEOOPATIMOTO MPOTEKAHHS
HOHHBIX peakuuil. DneKTponuTHyecKas
Jaucconuanys Boasl. Honnoe
IIpou3BeicHUE BObl. Bomopoauslii u
TUAPOKCUIBHBIN noka3arenu (pH u pOH)
U MX 3HAUEHHS B KUCIIBIX, IENOYHBIX U
HEUTpanbHBIX cpenax. HIuKaTopsl.
T'unponus coneii. Pasnuunele cirydan
ruaponusa coneil. HeoGpaTumbrit
ruaponu3. CTeneHb U KOHCTaHTa
THAPOIIN3A, BIASHUE Pa3INIHBIX
¢axropos. /IIp/

NYK-1.1
NYK-1.2

J1.1
J1.2
J1.3
JI1.471
2.1
2.2
2.3




7.3

DJEeKTPOIHUTHI U HEANEKTPOIUTHL.
DNEKTPOTUTUYECKAS TUCCOIHALIHS.
MexaHHU3MBI AJIEKTPOIUTHIECKON
JIMCCOLIMALIMY JIJTS BEIIECTB C

pa3siInIHbIMU TUITAMU XUMHYECKOU CBS3U.

I'mppaTupoBanHble U
HETHPAaTHPOBAaHHBIC HOHBI. CHIIBHBIE U
crabbre 31eKTpoauTel. OCHOBHEIE
TIOJIOXKEHHS] TEOPUH 3IEKTPOIUTHIECKON
Jucconuanyu. Jlucconuanus Kucior,

OCHOBAHUH U COJIEH B BOAHBIX paCTBOPaX.

KoHcTanTa u crenenp Auccouuaum
CJIa0BIX AJIEKTPOJIHUTOB M MX 3aBUCHMOCTb
OT pa3NUYHBIX (PakTOpOB. 3aKOH
paz6asnenus OctBanbaa. onHbie
peakluu B pacTBOpax dEKTPOIUTOB: X
HalpaBJeHue, ITyOHHa IPOTEKaHHA.
YcnoBust HEOOPATIMOTO MPOTEKAHHS
HMOHHBIX pEaKIHid. DNEKTPOTUTHYECKAs
Jucconuanys Bosbsl. MonHoe
npousBeieHne Boibl. Bogopoausii n
THAPOKCUIBHBIN noka3arenu (pH u pOH)
U MX 3HaUY€HHsI B KUCIIBIX, LIETIOYHBIX U
HEHTpanbHBIX cpenax. HIuKaTopsl.
T'upponus coneit. Paznuunsbie ciydan
ruaponusa coneil. HeoGpaTumbrit
rugponu3. CTeneHb U KOHCTaHTa
THAPOIIN3A, BIASHUE Pa3INIHBIX
¢axropos. /J1ab/

NYK-1.1
NYK-1.2

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3

7.4

DJNEeKTPOJMUTHI U HEANEKTPOIUTHL.
DNEKTPOIUTUYECKAS TUCCOIMAIIHS.
MexaHU3MBI AIEKTPOIUTHIECKON
JMCCOLIMALIMY JIJIS BEIIECTB C

pa3siInIHbIMU TUITAMU XUMHYECKOM CBS3U.

I'mppaTupoBanHble U
HETHPAaTHPOBAaHHBIC HOHBI. CHIIBHBIE U
crabele 37eKTpoauTel. OCHOBHEIE
TIOJIOXKEHHS] TEOPUH 3IEKTPOIUTHIECKON
Jucconuanyu. Jlucconuanus Kucior,

OCHOBAHUU U COJIEH B BOAHBIX PaCTBOPaX.

KoHcTaHTa U cTeneHb AUCCOLUAINU
cI1a0bIX JIEKTPOIIUTOB U X 3aBUCHMOCTh
OT pa3NUYHBIX (PakTOpOB. 3aKOH
pas6aenenus OctBanbaa. Monubie
peakIiK B pacTBOPax 3JAEKTPOIUTOB: UX
HaIpasJeHue, ITyOMHa IIPOTeKaHHA.
YcnoBust HEOOPATIMOTO MPOTEKAHHS
HOHHBIX peakuuil. DneKTponuTHyecKas
Jaucconuanys Boasl. Honnoe
IIpou3BeicHUE BObl. Bomopoauslii u
TUAPOKCUIBHBIN noka3arenu (pH u pOH)
U MX 3HAUEHHS B KUCIIBIX, IENOYHBIX U
HEUTpanbHBIX cpenax. HIuKaTopsl.
T'unponus coneii. Pasnuunele cirydan
ruaponusa coneil. HeoGpaTumbrit
ruaponu3. CTeneHb U KOHCTaHTa
THAPOIIN3A, BIASHUE Pa3INIHBIX

¢axropos. /Cp/

NYK-1.1
NYK-1.2

J1.1
J1.2
J1.3
JI1.471
2.1
2.2
2.3

Kon
3aHATHS

HaumeHoBaHue pa3iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
U

Jlnutep
aTypa

Pecy
pchl

Hnrte
PAKT.

IIpumeuyanue

Paznen 8. OkucaureabHo-
BOCCTAHOBUTECJIbHbBIC pealculm




8.1 OKHCIMTENBHO-BOCCTAHOBUTEIHHBIE 1 4 NYK-1.1 JI1.1 0
peakiuu. CTeeHb OKUCIICHUS. NYK-1.2 J1.2
OKHCIIHTENh ¥ BOCCTAHOBJICHUE. JJ1.3
Boccranosurens u okuciaenne. Meton JI1.4J1
9JIEKTPOHHOTO OasiaHca IJIsl COCTAaBICHUS 2.1
YpaBHEHHI OKUCIUTEIHHO- J12.2
BOCCTAHOBUTEIBHBIX peakiuii. /Jlex/ J2.3

8.2 OKHCIIATENHFHO-BOCCTAHOBUTEILHEIC 1 2 NYK-1.1 JI1.1 0
peakiyn. CTeneHb OKUCIECHUS. NYK-1.2 JI1.2
OKHCIINTENb U BOCCTAHOBJICHUE. J1.3
Boccranosurens u okuciaeHne. Merton JI1.4J1
JIEKTPOHHOTO OanaHca Ui COCTABIICHHS 2.1
YpaBHEHHI OKHCIUTENbHO- 2.2
BOCCTaHOBUTEIbHBIX peakiuit. /TIp/ J12.3

8.3 OKHCIIHTENHHO-BOCCTAHOBUTEILHBIC 1 4 HYK-1.1 JI1.1 0
peakunu. CTeneHb OKUCICHHUS. NYK-1.2 J1.2
OKHCIINTEND U BOCCTAHOBJIEHHUE. J1.3
BoccranoBurens u okuciaeHue. Meto JI1.4J1
2JIEKTPOHHOTO OallaHca JJIsi COCTABICHUS 2.1
YPaBHEHHMH OKHCIUTENIBHO- 122
BOCCTAHOBHTEIbHBIX peakiuii. /J1ad/ J12.3

8.4 OKHCIINTENHHO-BOCCTAHOBUTEILHBIC 1 4 HYK-1.1 JI1.1 0
peakunu. CTeneHb OKUCIICHHS. NYK-1.2 J1.2
OKHCIHUTENb K BOCCTAHOBJIEHHE. JI1.3
Boccranosurens u okuciaenue. Metos, JI1.4J1
3JIEKTPOHHOTO OajlaHca JUIsl COCTaBIICHUS 2.1
YpaBHEHHH OKHUCIUTEIHHO- J12.2
BOCCTaHOBUTENBHBIX peakuuii. /Cp/ J2.3

Koz HanmenoBanue pasienos u TeM /Buag | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hate | IIpumeuanue

3aHATHS 3aHATHS/ Kypc U aTypa | pcel | pakT.

Paznen 9. Xumnueckne cBoMcTBa
METAJ/LIOB

9.1 Mertannbsl. OcOOEHHOCTH CTPOCHUS 1 5 NVK-1.1 J1.1 0
aTOMOB U KpUCTaJUIOB. DU3HUYECcKHe NVyK-1.2 J.2
cBolicTBa MeTa/uToB. Kiaccudukarys J1.3
METAJUIOB 10 Pa3IMYHbIM [IPU3HAKAM. JI1.471
XUMHUUYeCKHe CBOMCTBA METAJIOB. 2.1
Meraiasl MIaBHBIX U TOOOYHBIX J12.2
NOATrPYINIL. DIEKTPOXUMHUYECKUN P J12.3
HanpspkeHnit MetamioB. O0mue criocoOs!
nonydeHust MetasuioB. [Tonsitue o
metamryprun. [Tupomerannyprus,
THIPOMETAILTYPTHUS 1
aneKkTpoMeTamutyprus. CriaBsl YepHbIE U
uBeTHbIE. /JIex/

9.2 Meramnsl. OcoOEHHOCTH CTPOCHHS 1 6 NYK-1.1 J.1 0
aTOMOB U KpUCTAILIOB. DuU3nueckue NVyK-1.2 J1.2
cBoifctBa MetamioB. Kimaccupukanus J1.3
METaJIJIOB 110 Pa3JIMYHBIM TPU3HAKAM. JI1.4J1
XHUMHUYECKHE CBOMCTBA METAJIOB. 2.1
MeTanisl IIaBHBIX U TOOOYHBIX J12.2
MOATPYIMIT. DIEKTPOXUMUIECKUH P J12.3

HanpsokeHui MetaiioB. OOIIue crocoob!
oJIy4eHust MeTaiioB. [loHsTHE O
merawtyprud. [Tupomeramtyprus,
TUAPOMETAILTYPTHS 1
asekTpoMetautyprus. CIuiaBsl YepHBIC U
usetnsle. /TIp/




93 Mertamibl. OCOOEHHOCTH CTPOCHUS 1 4 NYK-1.1 J1.1 0
aTOMOB W KpHCcTaioB. Pusznueckue NYK-1.2 J1.2
cBoiictBa MetaiioB. Kitaccupukanms JI1.3
METaJUIOB 110 Pa3JINYHBIM IIPU3HAKAM. JI1.471
XUMHUECKHE CBOMCTBA METAJIOB. 2.1
MeTanibl IIaBHBIX ¥ TOOOYHBIX 2.2
MOATrPYIIL. DIEKTPOXUMHUUYECKUH ps] J12.3
HanpspkeHuit MetamioB. O0mue criocoOs!
nonydeHust MetayuioB. [lonsitue o
MeTautyprid. [ITupoMeTamryprus,
THPOMETAILTYPTUS 1
aneKkTpoMeTamtyprus. CriaBbl 4YepHbIe U
uBetHsIe. /J1ab/
9.4 Meramnsl. OcoOEHHOCTH CTPOCHHS 1 7 NYK-1.1 JI.1 0
aTOMOB U KpucTauioB. Puznueckue NYK-1.2 JI1.2
cBoiicTBa MeTayuIoB. Knaccugukanms JI1.3
METAaJUIOB 110 Pa3IMYHbIM [IPU3HAKAM. JI1.4J1
XUMHUYECKHE CBOMCTBA METAJUIOB. 2.1
MeTtauisl TJIaBHBIX M TOOOYHBIX J12.2
MOATPYIII. DIEKTPOXUMHUUYECKUN P J12.3

HanpspKkeHui MeTaiuioB. OOIIne CrocoOb!
HOHy‘IeHI/IH MCTAJIJIOB. HOHSITI/IC (6]
Metaiutyprud. Ilupomeramryprus,
THAPOMETAILTYPIHS U
snexTpomeTatyprus. CriiaBsl YepHbIC U
uBetHele. /Cp/

4.1 O6pa3oBaTeIbHbIE TEXHOJIOTUH

5. KOMILIEKT OIIEHOYHbBIX CPEJICTB

5.1. KoMIJIeKT OIleHOYHBIX CPEACTB

KommuiekT O1eHOUHBIX CPEeICTB 10 JUCHUIUIMHE, COCTOSIIMNA U3 MaTEPUANIOB I TEKYILEr0 KOHTPOJIS U MPOBEACHUS
IIPOMEKYTOUHOM aTTeCTalllu 00yJarolUXCsl, BKIII0Yasl HOPSIOK IPOBEACHUS IPOMEKYTOUHOH aTTeCTALlH, CHCTEMY OLIEHUBAHUS
Pe3yAbTATOB MPOMEKYTOUHOM aTTECTALIMK U KPUTEPUH BBICTaBJIEHUS OLIeHOK npeacTasiieH B KOC quciuminHel.

6. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY.JIS1)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTaBUTEIU 3ariaBue W3natenscTBo, rox On.aapec
JI1.1 [MenaxoB E. I, XuMHA: METOANIECKOE TT0Co0He Hosocubupck: https://biblioclub.ru/in
Kogsais 10. 1., HoBocubupckuit dex.php?
[onsikosa H. I1. rOCYJIapCTBEHHBIH page=book&id=23048
arpapHsbIii 3
yHusepcurert, 2011
JI1.2 | Moxos A. U., COopHHK 337129 TI0 00IIeit XUMHU: yaeOHOe Kemepogo: https://biblioclub.ru/in
Myperruna JI. U., nocobue Kemeposckuit dex.php?
AmnTommza 1. M. rOCYIapCTBEHHBIH page=book&id=23237
yausepcurert, 2010 8
JI1.3 |Mosuau U. H., OCHOBBI aHAIMTHYECKON XUMHH. XHUMHYECKUE Kaszans: Kazanckuii https://biblioclub.ru/in
PomanoBa P. T, METO/IbI aHANIN3a: yaeOHoe mocobue HAYy4HO- dex.php?
TopoynoBa T. C., HCCIIeI0BATEIILCKUN page=book&id=25900
Egrennena U. U. TEXHOJIOTHUECKUN 0
YHUBEPCHUTET
(KHUTY), 2012
JI1.4 |Mosuan 1. H., AHanmuTHuecKas XUMUS: PU3NKO-XUMUYECKHE U Kazanb: Kazanckuii https://biblioclub.ru/in
Top6ynoBa T. C., (usndeckre MeTOIbI aHaTN3a: yaeOHOe Toco0re | Hay9IHO- dex.php?
EsrenneBa U. 1., HCCIIeIOBATEIIbCKUN page=book&id=25901
Pomanosa P. T TEXHOJIOTUYECKUI 0
YHHBEPCHUTET
(KHUTY), 2013

6.1.2. Jlono/THUTEILHAS JINTEPaTypa

ABTOpBI, COCTaBUTENIU 3ariaBue | W3natenscTBo, rox

On.anpec



https://biblioclub.ru/index.php?page=book&id=230483
https://biblioclub.ru/index.php?page=book&id=232378
https://biblioclub.ru/index.php?page=book&id=259000
https://biblioclub.ru/index.php?page=book&id=259010

ABTODBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI On.aapec

JI2.1 |Bapennos B. K., XuMHSA: 2TEKTPOXUMUIECKHIE IPOIECCHI H Hosocubupck: https://biblioclub.ru/in
Cunuypuna P. E., CHUCTEMBI: yIeOHO-METOJMUECKOE TIOCO0He HoBocubupckuit dex.php?
Typno E. M. rOCYIapCTBCHHBIH page=book&id=25863
TEXHUYECKUI 0
yHuBepcuret, 2013
JI2.2 |MaxkapoB A. T, Teoperuueckue v NPaKTUIECKUE OCHOBBI Openobypr: https://biblioclub.ru/in
Caruga M. O., (busndeckoit XuMuHU: yaeOHOE Tocobue OpeHOyprekuii dex.php?
Pazno6pees /1. A. TOCY/IapCTBEHHBIH page=book&id=36484
yHuBepcuret, 2015 0
JI2.3 |Ilerposa T. IL., JlomomHUTENbHBIE T1aBbl HEOPTaHUYECKOM Kazanb: Kazanckwuii https://biblioclub.ru/in
Mudraxosa H. I11., XUMHHU: YIeOHO-METOAMYECKOE TTOCO0He Hay4HO- dex.php?
Paxmarymmna U. ©., HCCIIEIOBATEIbCKUH page=book&id=42877
Bunknyera T. T., TEXHOJIOTHYECKUI 7
Ky3uenos A. M. YHUBEPCUTET

(KHUTY), 2015

6.3.1 IlepevyeHsb NpOorpaMMHOro odecrnevyeHust

6.3.1.1 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)

6.3.2 IlepeyeHb HHPOPMANMOHHBIX CPABOYHBIX CHCTEM

6.3.2.1 | KoncynbranT-moc

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JTUCIMITJIMHBI (MOAY JIS)

Ayn. Ne Hasnauenne OcHaleHnue

CroIbl ¢ KOMIIBIOTCpAMU C BBIXOAOM B HUHTCPHCT, CTYJbS, KHUKHBIC IHKa(bBI
" CTCIIIAXKH.
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VueOHas ayauTopus Juist
MIPOBEACHUS 3aHATHH | Y4eOHBIE MecTa C KOMITBIOTEpaMH C BBIXOJOM B HHTepHeT. Pabouee Mecrto
CEeMHUHApPCKOTO THIA, KypPCOBOTO | IperojaBaTelisi B COCTaBe CTOMN, CTyd, Tymba. KommbloTep mpemomaBaTens ¢
J1404 MIPOEKTHUPOBAHUS (BBITIOJIHEHUS | IOCTYIIOM B HMHTEpHET, HMHTEpaKTUBHas  JOCKAa C  IMPOEKTOPOM.
KypCOBBIX paboT), MHpakTHUecKuX | MOTOPH30BaHHBIN 3KpaH C MOTOJIOYHBIM IpoekTopoM. IloTonouHast kamepa.
pabot o HampasieHuio | JlokymeHT-kamepa. HacTonsHEIH MEKpOGOH. 3ByKOBas CHCTEMA.

Meramryprus.

JlaGopatopust besonacHoctn
KHU3HENEATENbHOCTU

Jlabopatopuss ~ TexHonmoruu U
6€30IacHOCTH B3PBIBHBIX padoT
JlaGoparopus bezonacuoctu
BeJICHHUS TOPHBIX PaboOT W TOPHO-
CIacaTeNnbHOro Jema
Crennanu3upoBaHHas — ayIUTOPHS
JUIl TIPOBEJEHUS CEMHHAPCKUX H
MPaKTHYECKUX padoT

VYueOHble MecTa (CTOJNBI U CcTynbs). Pabodee MecTo mpemopaBaTenisi B COCTaBe
cTom, cryn, Tym0a, TpuOyHka. TpaHcdopmupyemas — meperopoaxa.
Kommnbrotep npenopaBaTenss ¢ JIOCTYIIOM B MHTEPHET, MHTEPAKTHBHAs JOCKa
¢ IPOEKTOpoM. MOTOpPH30BaHHBI 5KpaH € MOTOJOYHBIM IPOEKTOPOM.
IToromounast kamepa. JlokymeHT-KaMepa. HacTonbHbli MUKpPO(hOH. 3ByKOBas
cucreMa. MapkepHast Jocka. TpeHaxep CepAeYHO-JIErOYHOH peaHuMalUu.
Anteuku. [Tnakatsl o Teme.

417

Hacocbl BakyyMHbIE, TepMOCTaThl, IIKa( CYIIWIbHBIN, JabopaTOpHbIE BECHI
JNICKTPOHHBIC U MEXaHHYECKUE, CTOJN Ul JTaOOPaTOPHBIX BECOB, aHAIU3ATOP
TUQPaKITHOHHBIH, mKaQbl nabopaTopHbIe, MEJbHUIIA oucepHas
nmabopaTopHasi, MeMAlKA JabopaTopHbIE, CTOJNBI -MOWKH JabopaTopHBIE,
HACOCHI  MEPUCTANBTHYCCKUE, OIKCTPAKTOP, YCTAHOBKA  3JICKTPOJIHU3HAS
naboparopHasi, mIelikep  JIaDOpaTOpHBIA,  MENbHHUIA  AHAIUTHYECKAsd,
aHaIM3aTOp BJATH, PEaKTOp W3 CTeKiIa Oopcuiamkar.l KyO.OM, peakTtop u3
cTexkna Oopcmimmkar. 3 KyO.nM, OaHs nabopaTOpHas, YCTPOWCTBO CYIIKH
nabopaTOpPHOM MOCYAbI, MYIbTUMETP, acnuparop cuib(OHHBIH, npuOop ph-
MeTp, Kommpeccop, npubop ph-MeTp, HOHOMEp, TPHOOP AIEKTPOIH3A
pacTBOPOB COJEH, INTATHUBBI ISl MPOOHMPOK, KATOPHMETP C HarpeBaTelieM,
TEpMOMETpPbI, IUIMTKAa JIabopaTopHas, peryisiTop HampsDKeHus, OJIOK
MUTaHHs,  XOJOAWIBHHK  JabOpaTOpHBIA,  apeoMeTphl, HAOOp  CHT,
aKBaMCTHIUIATOD, MEFHHIIA 3ePHOBas JJabopaTopHasi.

JlabopaTopus THAPOMETAILTYPTHI

- mpoBeleHHUE  J1abOpaTOPHBIX
pabot o Xumun, XUMHH
METaJUIOB, JUIl BCEX HaIpaBJICHUI
noaroroBku B TY VIMK B
J1406 cootBerctBu ¢ PIOC BO. A
TaKXKe 110 IPOGUITEHBIM
MUCIHMIUTMHAM ~ y4eOHOTO  IIIaHa
MOATOTOBKU OaxanaBpoB u
MarucTpoB Kadeaps
Merannyprus.

8. METOJJMYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOAY JISA)

Meroauyeckue yKka3zaHus Ui 00yJarOIIUXCsl IO OCBOCHUIO TUCIUILTHHBI

1. zydenne pabodeii mporpaMMbl UCIHTUIAHEL.

2. [locemieHue 1 KOHCIIEKTHPOBAHUE JIEKIIHH.

3. Obs3arenbHas MOATOTOBKA K MPAKTHUECKUM 3aHSATHSIM.

4. V3yueHue OCHOBHOM U JONOJIHUTEIILHON JINTEPATyphl, HHTEPHET-UCTOUHUKOB.
5. BeIlosTHeHNE BCEX BUIOB CAMOCTOSITEIIBHON PabOTHI.



https://biblioclub.ru/index.php?page=book&id=258630
https://biblioclub.ru/index.php?page=book&id=364840
https://biblioclub.ru/index.php?page=book&id=428777

3(1)(I)CKTI/IBHOG OCBOCHHMC NUCHUIIJIMHBI MPEATIOIAracT PETYIAPHOC NOCCIICHUE BCEX BUAOB ayAUTOPHBIX 3aHHTHﬁ, BBIIIOJTHCHUC
IJIaHa CaMOCTOATEIbHOM pa6OTLI B IIOJIHOM 00BEME U IPOXOXKIACHUC aTTECTAllU B COOTBETCTBHUU C KaJICHAAPHBIM y‘{C6HLIM

rpadukoM.

CTyneHTy peKOMEHIYeTCsl 03HAKOMHUTBCS CO CIIMCKOM OCHOBHOI! M JIONOJHUTENILHOW JIuTepaTypbl. JlocTyn K nHGOpMaunoHHBIM
pecypcam OMONIMOTEKH 1 HHPOPMAMOHHO-CIIPaBOYHBIM cucTeMaM ceTH "MHTepHeT" opraHn30BaH B YNTAIBLHOM 3alie OMOIHOTEKH
co craroHapHbIX [19BM, 160 ¢ iaroro I19BM (HOyTOYKa, IIIAHIIETHOTO KOMITBIOTEpa HITH HHOTO MOOMIIBHOTO YCTPOMCTRA)
HOCPEACTBOM OECIIPOBOJHOTO JOCTYIIA IIPU AKTUBALMY NHAUBUAYATbHON yICTHON 3aIIUCH.

3amaHus U METOJMUECKUE YKa3aHUsI K BBITIOJIHEHHIO JJa00PaTOPHBIX pabOT COCTABICHBI B COOTBETCTBHHU C paboUeit mporpaMMoi
JTUCIUIUIMHBI XUMUS npeacTasieHsl B Y MK nucuurimse.

JlabopaTopHBIi MPAaKTHKYM HAIpaBJICH HA YIIYOJICHHOE H3YdCHUE TCOPETUIECKOTO MaTeprala U Ha MPHOOpeTeHUE YMEHHS,
HaBBIKOB U OITBITA MPOBECHUS SKCIIEPUMEHTA, aHAIN3a U 00pabOTKH €0 Pe3yabTaToB.

C 11eJIp10 OLICHKH YPOBHSI OCBOCHHSI MaTepHaia M0 KaxIoi 1TabopaTopHOi paboTe COCTaBIsCTCS OTYET, HA OCHOBAaHUU KOTOPOTO
MPOBOJIUTCS 3allIUTa JTaOOPATOPHOH PabOTHI.

3amgaHust ¥ METOAUYECKHE YKa3aHHs K BBITOIHEHUIO IPAaKTHUECKUX 3aHATHH COCTaBIIEHBI B COOTBETCTBUH ¢ pabodell mporpaMMoi
JUCHUIIIMHBI XUMUS U TIpejcTaBiensl B Y MK qucuuninHs.

IIpakTHyeckue 3aHATHS BKIIOUAIOT B c€0s OCBOCHHUE JIEHCTBUH, 00CYKIeHNE MPOOIIEM 110 OCHOBHBIM pa3zeniaM Kypca U
HarfpaBJIeHbl Ha yIIIyOJieHHE U3y4eHHOTO TEOPETUIECKOro MaTepHaia i Ha MpruoOpeTeHre YMEHUH U HaBBIKOB.

IIpu NOAroTOBKE K MPAKTUYECKUM 3aHATUAM HCIIOJIB3YIOTCSI METOJUUECKUE YKA3aHUsl, B KOTOPBIX OIMCAHbI COACPIKaHUE U METOJIbI
UX TPOBEJICHNUS, YCIOBUS BBIMONHEHHUS, C(HOPMYITUPOBAHBI BOIIPOCHI K Pe3yNbTaTaM BBIIIOIHEHUS 3aJaHUI.

Metoandeckre peKOMEHIANNU K OPTaHU3aIMH U BBITIOJTHEHUIO CAMOCTOSATEILHON paOOThl COCTABJICHBI B COOTBETCTBHH C paboyeit
[IpOrpaMMON JUCHMILIMHBI XUMHUSL U ipejicTaBieHbl B Y MK qucuuninHs.

CaMocrosTenpHas pa60Ta CTYACHTOB BKJIHOYA€T OCBOCHUC TCOPECTUICCKOI0 MaT€puralia, IOATrOTOBKY K BBIITOJIHCHHUIO SallaHI/Iﬁ
TMPAKTUYCCKUX BaHHTHﬁ, 1 MOATOTOBKY K DK3aMCHY.

MeTtoaudeckue PCKOMCEHOAMU IO OpraHu3aluu 06pa30BaT€J’ILHOFO mpouecca ajs O6y‘lCHI/IH HWHBAJIMAOB U JIUI C OrTpaHUYCHHBIMU
BO3MOKXHOCTAMH 3 I0POBbA

IIpu HE0OXOAUMOCTH TPOrpaMMa JUCLMIUTUHBI MOXKET OBITh aTaNTHPOBAHA ISl HHKITIO3UBHOTO OOYYCHUSI MHBAIUIOB U JIHII C
OrPaHUYECHHBIMH BO3MOKHOCTSIMH 3II0POBBSI C YIETOM OCOOCHHOCTEH MX MCHUXO(U3MIECKOTO PAa3BUTHS, HHIMBUIyaIbHBIX
BO3MOKHOCTEH U HEOOXOMMBIX CIICIUATBHBIX YCIOBUN X 00ydCHUSI.

[Ipu HaNMUYUU B TPYIIIE CTYICHTOB C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3[J0POBbS BO3MOXKHO HCIIOJIb30BaTh aJalITHBHBIC
TEXHOJIOTHH.

JIJist CTYZICHTOB C OTPAHUYEHHBIM CIIYXOM:

- UCIIOJIb30BAaHKE PA3HOOOPA3HBIX TUIAKTUYCCKIX MATEPHAIOB (KAPTOUKH, PUCYHKH, MHCHMEHHOE OIMCAHUE, CXCMBI U T.II.) KaK
MTOMOIIb JIJIsl MIOHUMaHHMS U PellleHusI MOCTaBICHHOMN 3a1a4uu;

- UCIIOJIL30BAHKE BUIEOMATEPHAIIOB, KOTOPBIE JAIOT BO3MOYKHOCTE ITOHATH TEMY 3aHATHS M OCYIICCTBUTH KOMMYHHKATHBHBIE
JIEUCTBUS;

- BBIITOJIHCHHE MPOCKTHBIX 33JaHHI 110 U3y4aeMbIM TEMaM.

JI7s CTYICHTOB C OTPaHUYCHHBIM 3PCHUEM:

- UCTIOJIb30BaHKE (PUITBMOB C BO3MOYKHOCTBIO BOCIIPUSTHS Ha CIyX JaBacMOi B HUX MH(GOPMAIIMH IS TIOCIICIYIONIET0 e
00CYXICHNS;

- HCIIOJIb30BaHKE ayIHOMATEPUAIIOB I10 H3y4aeMbIM TeMaM, HMEIOIMMCS Ha Kadeape;

- HHMBHyaJbHOE OOIICHUE C TIPEOJIaBaTeNIeM 110 H3ydaeMOMY MaTepHaly,

- TBOPYECKHE 3a/IaHUS 10 U3y4aeMbIM TEMaM WITH IT0 JINYHOMY KEJTaHHIO C YIETOM HHTEPECOB 00y4IaeMOro.
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