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noAroToBKHU "TexHonmornyeckue MalliuHbl 1 00opyaoBaHue"”

Kpamnduxars O0axaiaBp
dopma 00yueHUS O4YHasA
OO0mast TpyI0eMKOCTh 23ET
YacoB 1o y4eOHOMY TUIaHY 72 Bunbl KoHTpOJIS B ceMecTpax:
B TOM YHCIIE: 3a4eTHl 1
ayJAUTOPHBIC 3aHITUS 28
caMocCTOsITeNbHast paboTa 35
4acoB Ha KOHTPOJIb 9

Pacrlpezlenelme YacoB JMCHHUIUVIMHBI 110 CeMeCcTpam

Cemectp
(<Kypc>.<Cemectp | 1(1.1)
Ha Kypce>) HUroro
Henems 13 4/6
Bun zansruit vi | pin | v PIl
Jlexun 14114 (14 | 14
JlaGoparopHsbie 14 (14 (14 | 14
Uroro ayn. 28 128 [28 | 28
KonrakrtHast pabora |28 |28 |28 |28
Cawm. pabota 3513513535
Yacsl Ha KOHTPOJIb 919 19 |9
Uroro 72 (72 (72 (72




Pa3paboTunk mporpamMMs:

Dedoposvix Hamanvs Braoumuposna

Pabouas mporpaMma JUCIUTUTAHBI
Xumusi

paspabotana B cootBercTBUU ¢ PI'OC BO:

®DenepanbHblii TOCYIapCTBEHHBINH 00pa30BaTEIbHBINA CTAaHAAPT BBICIIEI0 0Opa3oBaHus M0 HAIPABIEHUIO MOAroToBKU 15.03.02
TEXHOJIOTMYECKUE MAIIIMHBI 1 OBOPYIOBAHMUE (ypoBens OakanaBpuara) (mpuka3 MunoOpHaayku Poccun ot
20.10.2015 r. Ne 1170)

COCTaBJICHA HA OCHOBAaHHUH yqe6Horo IJ1aHa.

Hampasnenne 15.03.02 TexHonornyeckne MamiHbI 1 06opynoBanue [Ipodrrs moaroroskn "TexHOIOrHIECKHE MANIMHBI 1
obopynoBanue"

YTBEPKAEHHOTO Y4EHBIM coBeTOM By3a oT 20.10.2020 mpoTtokon Ne 8.

Pabouas nporpamma onoOpeHa Ha 3aceaHHU Kadeapsl
MeTAJLTYPpruu

IIpoTokon MeTonuueckoro copera ynusepcureta ot 12.10.2020 r. Ne 6
Cpoxk aeiictBust nporpammsr: 2021-2025 yu.r.
3aB. xadenpoii Jlebens A.b., 1-p TexH. Hayk



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

-obecreyenne (GyHIAMEHTAIBHON XUMUYIECKON IOJTOTOBKH, CIOCOOCTBYIOMIEH (hOPMHUPOBAHUIO MHPOBO33PEHUS COBPEMEHHOTO
CIICLHMAITICTa, 00ECIIEUNBAIOILETO €ro OOLIEKYILTYPHOE Pa3BUTHUE;

-(opMupoBaHe 3HAHNUI OCHOBHBIX IIOHATUH M 3aKOHOB XUMHUH, CBONCTB BayKHEHIINX BEIECTB, OKPYKAIOIINX YEIOBEKa B
TIOBCETHEBHO XKW3HM, IPUPOJE, TTPOMBIIUICHHOCTH, IIOHUMAaHUE CYTH XUMHYECKUX IPEBPAICHUH, YMCHHUIT IPUMEHSTH
HOJTy4eHHbIE 3HAHUS [IPU PElIeHUH Npo(ecCHOHATBHBIX 3a4a4.

1.1 3agaun

IIpouecc n3ydeHus TUCLMILUIMHBI HAIIPaBlieH Ha POPMUPOBAHKE CIIEAYIOLIMX KOMICTCHIHH]:

-CIIOCOOHOCTb pellaTh CTAaHJAPTHBIC 33241 MPO(ECCHOHANIBHON JIeITEIbHOCTH Ha OCHOBE HH(OPMaMOHHON 1
O6ubmorpaduIecKoil KyIbTypHl ¢ IPAMEHEHHEM HHPOPMaHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH 1 C yI€TOM OCHOBHBIX
TpeboBaHNH HH(OPMAIIHOHHON 0€30MaCHOCTH.

2. MECTO JUCHUIIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (paznmen) OIT: | b1.b

2.1 | TpeGoBaHus K NpeBapUTeIbHOM IOATOTOBKE 00y4aI0IErocs:

2.1.1 | HauHBIHA Kypc 6a3upyeTcs Ha IIKOIBHBIX 3HAHUAX Kypca XUMHH (KIACCHl HEOPTAaHNYECKUX COCAWHEHUH, TeOpHn
JMEKTPOIUTUIECKON TUCCOLUALNH, CTPOSHHH aToMa), (pu3MKH (Ta30BbIE 3aKOHBI, CTPOCHUE aTOMAa, JIEKTPHUIECTBO,
MarHeTHsM, EeMEHTHI 30HHON Teopuu TBEPAOTO TeNa) U MaTeMaTHKH (YpaBHEHUS U CUCTeMa ypaBHEHUH, IeliCTBUE CO

ux TpaduKm).

2.2 | fucuuniimHbl (MOAY/IM) U MPAKTUKH, 1JIS1 KOTOPBIX OCBOCHHE JaAHHON AUCUMIJIMHBI (MOAY/Is) HE00X0IMMO KaK
npeauniecTBywIee:

2.2.1 [ OcHOBHI KpHCTAIIOTPa(UN 1 MUHEPATOTHH

2.2.2 | Pynbl IBETHBIX METAJLIOB

2.2.3 | Pycckuii S3bIK ITOBOTO OOIIEHUS

2.2.4 | Pycckuii SI3bIK U KyJIbTypa pedyu

2.2.5 | XuMus MeTalIOB

2.2.6 | IIpakTHKa MO MOIY4EHHIO MPOPECCHOHATBHBIX YMEHUI 1 OMBITA MPOYECCHOHATBHOM JEeSITETEHOCTH

2.2.7 | Tennodpuszuka

2.2.8 | Merannyprus TsxelblX LIBETHBIX METAILIIOB

2.2.9 | Meramnyprusi 4epHbIX METAJLIOB

2.2.10 | Temtorexuuka

2.2.11 | TexHonmoru4eckas npakTuka

2.2.12 | MeTamayprus JIeTKUX U peJKIX METalIoB

2.2.13 | MeTamtyprus Mey U COIYTCTBYIOIINUX 3JIEMEHTOB

2.2.14 | MeTannyprus CBUHLIA M COMYTCTBYIOIIUX JIEMEHTOB

2.2.15 | IIpoexTrpoBaHU€e U JIOTUCTUKA TEXHOJIOTMYECKUX IIPOLIECCOB

2.2.16 | T'ocynapcTBeHHas UTOrOBas aTTeCTalUs

2.2.17 | Metammyprust 61aropoiHbIX METaIOB

2.2.18 | Metamnyprus 30510Ta u cepebpa

2.2.19 | MeTamryprust [UHKa U COILYTCTBYIOLIUX 3J1EMEHTOB

2.2.20 | [ToaroToBKa K 3amyTe ¥ Mpolieaypa 3alluThl BEITYCKHOW KBaTH()UKAIMOHHON paOboOThI

2.2.21 | lIpenaurioMHas npakTHKa

3. KOMIIETEHLIM OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS AU CLIAILIAHBI
(MOJLYJIST)

OlNK-1: cnoco6HOCTLIO K NPUOBPETEHNIO C 6OMNbLUOK CTENEHbK CAMOCTOATENbHOCTU HOBbIX 3HAHUM C
Mcnonb3oBaHMeM COBpPeMeHHbIX ob6pa3oBaTenbHbIX U UH(POPMALIMOHHbIX TEXHOMOIMM

OlK-5: cnoco6HOCTLIO pewaTb CTaHAAPTHbIe 3a4a4uv npocgeccuoHanbHOM AeATEeNbHOCTU Ha OCHOBe
MH(opMaLIMOHHON K Gubnnorpacduyeckomn KynbTypbl C NPMMeHeHMeM MH(opMaLMOHHO-
KOMMYHMUKALMOHHbIX TEXHONOIMMIA U C y4eTOM OCHOBHbIX Tpe6oBaHUIl MH(pOPMaLIMOHHOW 6e3onacHOCTH

B pe3ynbTaTe 0cBOEHUSI AMCHUIJIMHBI (MOAYJIS1) 00Y4AIOUIUICS H0/KEH

3.1 (3HaTh:

3.1.1| 1. Ilepuoanyeckuii 3axon .. MeHneneeBa B CBETE yUeHHs O CTPOCHUH aTOMA, IPUHIUIIBI TOCTPOSHUS IEPUOTMUECKON
CHCTEMBI DJIEMEHTOB, 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMUUYECKHX HIIEMEHTOB;

3.1.2 | 2. Tunbl U MeXaHU3MbI 00pa30BaHUS HOHHOM, KOBAJICHTHOW (HETIOJISIPHOMN U MOJIIPHOM ), METAILTHYECKON M BOJOPOTHOM
CBsI3CH;

3.1.3 | 3. OcHOBHBIE TIOJIOKEHUSI TEOPUU PACTBOPOB M AIEKTPOIUTHUECKOMN JIUCCOIMALINN;

CTCIICHAMU U KOPHAMHU, CPCAHNUC BCJIIMUNHDBI, HATYPAJIbHBIC U JCCATUIHBIC J'lO]"apI/I(bMBI, MpOnoOpuUrOHAJIBHOCTD, (1)yHKI_II/II/I n




3.1.4 | 4. CymHOCTh peakiuuii HOHHOTO 0OMeHa;
3.1.5|5. CymHocTb ruiposu3a cosei;
3.1.6 | 6. Cpensl pacTBOpoB. KHCIIOTHO-OCHOBHBIC HHIUKATOPEI,
3.1.7 | 7. OxHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIA Ha OCHOBE AJICKTPOHHOTO OallaHca;
3.1.8 | 8. 3akon I'ecca u ero ciaeacTBHs;
3.1.99. Ilpunnun Jle latense-bpayna;
3.1.10 | 10. OcHOBHBIE METOIBI HAYYHOT'O TTO3HAHNUS, UCTIOJIb3yeMbIe B XUMUM: HaOII01eHIEe, ONMCAaHUE, U3MEPEHUE, IKCTIEPUMEHT;
3.2 | YmeTh:
3.2.1 [ 1. CocTaBnATh MEKTPOHHBIE U Tpaduueckue GOpMyIsl CTPOSHHS 3IEKTPOHHBIX 000JI0UEK aTOMOB;
3.2.2 (2. OOBACHATH MEXaHU3M 00Pa30BaHMUSA XUMHIUIECKOH CBs3H. OIpenensTh, Kakie 37IeKTPOHBI yIacTBYIOT B 00pa30BaHUHU
9TOU CBSA3U. 3aITHUCHIBATH AIICKTPOHHBIC KOH(PHUTYPAI[HH aTOMOB H AJIEKTPOHHBIC CXEMBI CTPOCHHS MX BAJICHTHBIX YPOBHEH;
3.2.3 | 3. Pa3nmuate CHIIBHBIE U CTa0bIe SJICKTPOJIUTHL. 3alMCHIBATh YPAaBHEHHS POIECCOB AIEKTPOIUTHUCCKOM IUCCOIHAIN
JMEKTPOJIUTOB PA3HON MPUPOABI (KHCIOTHI, OCHOBAHHS U COJIH);
3.2.4 (4. 3anuCHIBaTh peaKIMi HOHHOTO OOMEHA C MTOMOIIBI0 MOJICKYIISIPHBIX, ITOJTHBIX HOHHBIX M COKPAIIEHHBIX HOHHBIX
ypaBHeHHH. OnpenensTs UCTHHHBIX yYaCTHUKOB PEaKIHHU;
3.2.5 (5. 3anuchIBaTh peaKIUy THAPOIN3A C IOMOIILIO MOJEKYISIPHBIX, TIOJIHBIX HOHHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUIA;
3.2.6 | 6. ITonb30BaTHCS KMCIOTHO-OCHOBHBIMHU MHIUKATOPAMH ISl OTIPEENEHUS KHCIOTHBIX CBOMCTB PacTBOPA;
3.2.7 (7. YpaBHUBaTh OKUCIUTENBEHO-BOCCTAHOBUTEIbHBIC PEAKIIUE METOIOM IEKTPOHHOTO OalaHca;
3.2.8 8. OmpenensTs cTaHAAPTHYIO SHTANBIHIO 00pa3oBaHus. [Ipon3BOIUTE pacdeTs IO TEPMOXUMUIECKIM YPaBHEHHUSM;
3.2.919. Onpenensatb KakuM 00pa30M BHEIIHEE BO3/ACHCTBHE BIUSIET HA CUCTEMY U KaKO€ MPOTUBOCHCTBIE BO3HUKAET B
CHCTEME;
3.2.10| 10. IlpumeHsTH IpaBUIIa TEXHUKH OE30ITIACHOCTH NP OOPAIICHUN C XUMUYECKON TTOCYI01, 000pYIOBaHUEM H
XUMHYECKUMH peakTrBamMu. CoOII0IaTh MOPSIOK U MTOCIEA0BATEIFHOCTE BEITOTHEHHS ONBITOB. OOpabaThIBaTh,
OOBACHSATH pe3yabTaThl IPOBEICHHBIX ONBITOB U AETATh BRIBOBL. [IpHMEHSTH METOIbI IIO3HAHUS [IPU PEIICHUH
MPaKTHYECKUX 3a/a4.
3.3 | Biagers:
3.3.1 | 1. OmpenensTh XUMHYECKHE CBOMCTBA JIEMEHTOB, HCXO/S U3 UX TIOJIOKEHHUS B TIEPHOJIMUECKOM CHCTEME U IEKTPOHHOTO
CTPOCHHS;
3.3.2| 2. Onpenensts TUN XUMAYECKOH CBA3H;
3.3.3| 3. CocraBnsaTh ypaBHEHHS AUCCOLUALIMN AIIEKTPOIIUTOB;
3.3.4 | 4. CocTaBnsTh ypaBHEHHUS peakHii HOHHOTO OOMEHa;
3.3.5|5. CocraBnsaTh ypaBHEHUS THIPOJIU3a COJIEH;
3.3.6 | 6. OnpenensiTh KUCIOTHOCTD CPEJIbI;
3.3.7|7. CoctaBnsiTh ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLINi;
3.3.8 | 8. Onpenensath TEIIoBOi 3P GEKT peakiuu;
3.3.919. Onpenensats HanpaBIeHUE CMEIIESHHSI PABHOBECHUS B CUCTEME TOJI BIMSHUEM BHEITHETO BO3/IEHCTBUS;
3.3.10| 10. IIpoBOIUTH OMBITHI MO U3YYEHHUIO CBOMCTB HEOPTAaHUYECKUX BEIIECTB.
4. CTPYKTYPA U COJEP)KAHUE JUCHUIIJIMHBI (MOIY JIA)
Kon HaumeHoBaHue pa3iesioB U TeM /BU/ Cemectp | YacoB | Komneren- | Jlutrep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATASA/ / Kype IHH aTypa | pchl | paKT.
Pa3znes 1. BBenenue
1.1 Xumus kak Hayka. [Tpeamer xumun. 1 1 OIIK-1 J1.1 0
MecTo XMMHUU B PsIly €CTECTBEHHBIX U OIIK-5 JI1.271
Ipyrux Hayk. /JIek/ 2.1
J2.2
J2.3
Kon HaumeHoBaHue pa3/ies1oB U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHS/ / Kype 1070 aTypa | pchl | paKT.
Pazpnen 2. CTpoeHune aTroma
2.1 Crtpoenue aroma. CocTaBHbBIE YaCTH 1 | OIIK-1 J1.1 0
aroMa. OcOOEHHOCTH MTOBEACHUS OIIK-5 JI1.2J1
JIEKTPOHA KaK MUKpo4dacTULbl. [ToHsTHE 2.1
00 opbuTamm. XapaKkTepucTuKa 122
SHEPreTHUECKOTO COCTOSIHUS NEKTPOHA 2.3
KBaHTOBBIMH umciamu. [Ipuarmmn [Tayrmi.
IIpasuno I'ynpa. [Ipunnun MUHUMAaIbHON
SHEpruu. DNeKTPOHHBbIE hopmymnsl. /Jlex/




2.2 Crtpoenne aroma. CocTaBHBIE YacTH 1 4 OIIK-1 J1.1 0
aroma. OCOOEHHOCTH MOBEIECHHUS OIIK-5 JI1.2J1
UIEKTPOHA KaK MUKpodacTULbl. [ToHsTHE 2.1
00 opbuTanu. XapakTepucTuka 22
SHEPTreTHYECKOT'0 COCTOSHUSA DIIEKTPOHA J12.3
KBaHTOBbIMU uuciamu. [Tpunnun [aymu.
IIpasuno I'ynpa. [punnun MUHUMaIbHON
SHEpTuu. DIEKTpOHHBIE Ppopmymnsl. /Cp/
Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hate | IIpumeuanue
3aHATHS 3aHsaTHsA/ / Kype M aTypa | pcbl | pakT.
Paznen 3. llepuoauyeckuii 3aKoH u
NMepUoOIHYEeCcKasi CHCTEMA YJIEMEHTOB
JA.A.Menneneena
3.1 [epuonnueckuii 3axon J{.11.Menneneena. 1 1 OIIK-1 JI1.1 0
DuU3NYECKUIl CMBICII TOPSIKOBOTO HOMEpa OIIK-5 JIT1.2J1
anemenTa. [lepnoguueckas cucrema 2.1
JJIEMEHTOB U €€ CBsI3b CO CTPOCHUEM 2.2
atoma. CTpyKTypa nepuoiu4ecKon 2.3
CUCTEMBI: TICPHOJIBI, TPYIIITEI U
noarpymibl. OCOOEHHOCTH CTPOCHUS
ATOMOB 2JIEMEHTOB IJIaBHBIX U TOOOYHBIX
MOJTPYIIL: S-, P-, d- 1 f- 37eMeHTHI.
DneKTpoHHbIe aHANOTH. [leproInIHOCTh
M3MEHEHHUsI CBOMCTB DJIEMEHTOB M UX
coenuHeHui. /Jlex/
3.2 ITepuomuueckuii 3axon JI.11.Menzeneesa. 1 4 OIIK-1 J.1 0
Du3nYecKuil CMBICI MOPSAIKOBOTO HOMEpa OIIK-5 JI1.2J1
aemeHTa. [lepuonuueckas cucrema 2.1
9JIEMEHTOB U €€ CBSI3b CO CTPOCHUEM 2.2
atoma. CTpyKTypa nepuoIu4ecKon 23
CUCTEMBI: TIEPHOJIBI, TPYIIITEI U
noArpynnsl. OCOGEHHOCTH CTPOCHUS
ATOMOB 3JIEMEHTOB IVIaBHBIX U OOOYHBIX
MOATPYIIL: S-, p-, d- ¥ f- SIIeMeHTEHI.
OnexkTpoHHbIe aHaNory. [leprnoanYHOCTh
M3MEHEHHUsI CBOMCTB 3JIEMEHTOB U UX
coequnaeHuit. /Cp/
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | UuTte | Ilpumeuanue
3aHATUSA 3aHATUsA/ / Kvypc 197004 aTypa | pchl | paKT.
Paznen 4. Xumnueckasi cBSI3b U
CTPOeHMe BellecTBa
4.1 Ipupona, kaaccubuKays XUMAICCKOH 1 1 OIIK-1 J.1 0
CBsi3U. MeXxaHu3Mbl 00pa30BaHuUs OIIK-5 JI1.2J1
XUMHUECKOH cBsi3u. MloHHas XuMudeckas 2.1
CBs13b. FIOHHBIE KPUCTAIIIMYECKHIE 2.2
peutetrky. CBOWCTBA BEIIECTB C HOHHBIM 23

THITOM KPUCTAJUTMIECKOHN PEIIeTKH.
KoBaneHTHast XUMHUeCKas CBA3b.
MexaHn3M 00pa3oBaHHsl KOBAJIECHTHON
CBs3H (OOMEHHBII U TOHOPHO-
AKUENTOPHBIN).
OnexkTpooTpuuaTeabHocTh. KoBaneHTHbIE
MOJISIpHAst M HETIOTISIpHAs CBA3H.
KpaTtHOCTB KOBaNEHTHOH CBA3H.
MornekynspHble 1 aTOMHBIE
KpHcTannnueckue pemerku. CBolicTBa
BEIIIECTB C MOJICKYIISIPHBIMH ¥ aTOMHBIMH
KPHCTAJUTHYECKUMHE PEIICTKAMH.
Mertannudeckas cBa3b. Merannueckas
KPHCTAJITNYECKasl pEIIETKA U
MeTaNTHIeCKasi XUMIIeCKas CBA3b.
Bomoponnas cBszb. /Jlex/




4.2

IIpupona, knaccuuKanus XHMHUIECKOI
CBsI31. MexaHu3MBbl 00pa30BaHUs
XUMHYECKOH CBs3H. MloHHas XUMIdecKas
CBsI3b. LIOHHBIE KPUCTAJUTNIECKHE
pemrerky. CBOHCTBA BEIIECTB ¢ HOHHBIM
THIIOM KPUCTAJUIMYECKON PELIETKH.
KoBaneHnTHas XuMH4IecKas CBS3b.
MexaHu3M 00pa30BaHI KOBAaJIEHTHOMH
cBsi3¢ (0OMEHHBIN U JIOHOPHO-
aKICTITOPHBIH).
OnexTpoorpunaTeabHoCTh. KoBaneHTHbIE
MOJSIPHAs. U HETIOJSIPHAs CBA3U.
KpaTHOCTh KOBaJIEHTHOH CBSI3H.
MornekynsapHBIe 1 aTOMHEIC
KpHCcTaTmaeckue pemerka. CBolcTBa
BEILECTB C MOJIEKYIISIPHBIMU M aTOMHBIMU
KPHCTAJUTHYECKAMHE PEIICTKAMH.
Mertannuueckas cBs3b. Metannuueckas
KpHCTaJTHUeCKas peleTka 1
MeTaJlIn9ecKasi XMMHUYECKas CBA3b.
Bonoponnas cBsa3s. /Cp/

OIIK-1
OIIK-5

J1.1
JI1.2J1
2.1
122
2.3

Kon
3aHATHS

HaumeHoBaHue pa3/ie0B U TeM /BU]
3aHsaTHS/

Cemectp
/ Kype

Yacos

Komneren-
UK

Jlurep
aTypa

Pecy
pCbI

Hnre
PAKT.

IIpumeuyanue

Paznen 5. OcHOBHBIE KJIACChI
HEOPTraHWYeCKHX COeTUHEHHUIT

5.1

Meraiuiel 1 HemeTaiubl. OKCUIBI
OCHOBHEIE, KUCIIOTHBIE, aM()OTEpHBIE.
[onydenue, puU3MUECKUE U XUMHUECKHUE
CBOICTBA: B3aUMOJICHCTBHE C BOJIOM,
KHCJIOTaMH, IMelToYyaMu. [ MIpOKCHIbL:
knaccuukanus (OCHOBaHUS, KHCIOTHI,
am¢oTepHbie), PU3nvecKue u
XHMHYECKHe cBorcTBa. Coln:
HOPMAaJIBHBIE (CpeTHHE), KUCTEIC,
ocHoBHEIe. [lonydeHne, XuMuyeckre
cBoMcTBa. B3ammocBs3b MeXIy
KJIACCAMHU HEOPTaHUYECKUX COCIMHCHUM,
L[ETIOYKH npeBpamieHuit. /JIex/

OIIK-1
OIIK-5

J1.1
JI1.271
2.1
J2.2
J2.3

52

Mertasnel 1 HemeTamTbl. OKCHIBI
OCHOBHBIC, KHCJIOTHBIC, aM(OTepHBIE.
[omydenue, GU3NIECKUEC U XUMHIECKUE
CBOMCTBA: B3aMMOJICHCTBHE C BOJOM,
KHCJIOTaMH, LIeodaMu. [ uAPOKCHIBL:
KJaccuduKays (OCHOBaHHS, KACIIOTHI,
amporepHsIe), huznueckue u
XUMHUYeckue cBoicTBa. Comu:
HOpMaJibHbIE (CPEAHHE), KUCIIBIC,
ocHoOBHEIC. [ToydeHne, XUMUYeCKHe
cBoiicTBa. B3anMocBs3p Mexy
KJIACCaMH HE-OPraHMYECKUX COCTUHCHHH,
LENOYKY MpeBpaineHui. /J1ad/

OIIK-1
OIIK-5

J1.1
JI.2J1
2.1
122
2.3

53

Meraiuiel ¥ HemeTaiuibl. OKCUIBI
OCHOBHEIE, KUCIIOTHBIE, aM()OTEpHBIE.
[onydenue, puU3MUECKUE U XUMHUECKUE
CBOICTBA: B3aUMOJICHCTBUE C BOJIOM,
KHCJIOTaMH, IMelloYaMu. [ UIpOKCHIbL:
knaccuukanus (OCHOBaHUS, KHCIOTHI,
amgoTepHbIe), PU3nvecKue u
XHMHYECKHe cBorcTBa. Coln:
HOPMAaJIBHBIE (CpeTHHE), KUCTEIC,
ocHoBHEIe. [lonydeHne, XuMuyeckre
cBoMcTBa. B3amMmocBsI3b MeXIy
KJIACCAMU He-OpPTaHWYECKUX COSTNHEHHUH,
LIETIOYKH NpeBpameHuit. /Cp/

OIIK-1
OIIK-5

J1.1
JI1.271
2.1
J2.2
J2.3

Kona
3aHATHS

HaumeHoBaHue pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp
/ Kype

Yacos

Komneren-
U

Jlurep
aTypa

Pecy
pcbl

Hnrte
PAKT.

IIpumeuyanue




Paznen 6. DiaeMeHTbI XMMHYECKOI
TEPMOJAMHAMMKH M OCHOBBI
TepMoXuMHH. XUMHYECKoe
paBHOBecHe, (pakTOpbI, BIUSOIINE HA
€ro cMeleHne

6.1

OHepreTuka XMMHUECKHUX MPOLECCOB.
OneMeHTbI TEpMOIUHAMHUKH. DHTAIBIIU
1 €€ U3MEHEHHUE B XOIe XUMHIECKOH
peaknun. DK30- U 3HAOTEPMUIECKUE
peakiuy. 3akoH ['ecca u ero crieacTBus.
OHTponHs KaK Mepa HeymopsJOYeHHOCTH
BemecTB. CtangapTHBIe SHEprun [ m60ca.
Brnusnune TemnepaTypbl Ha SHEPTHIO
I'n60ca u HampaBIeHHE XUMUICCKOM
peakuuu. CKOpoCTh peakuuii B
TOMOTEHHBIX U TeTePOTCHHBIX CHCTEMAX.
3aKoH AelficTBHA Macc JJIs 2I€MEHTapHBIX
peakuuii. BnusHue temneparypsl Ha
ckopocTh peakuuit. [IpaBuino Baut-
Todda.. [Tonsrtre o MexaHH3Me
XUMHuecKoi peakiuu. [TpuHINTIBI
nercTBrs Katanm3aTtopoB. O6paTrmble 1
HeoOpaTHUMBbIE peakiul. XUMHIECKOe
paBHOBecHe. CMEIEHnE XUMHUYECKOTO
paBHoBecus. [Ipunnun Jle Ilarense,
BIIHMSHHE TEMIIEPATyphI, JaBICHHUS,
KOHLIEHTPAIUX PEareHTOB Ha CMEIICHUE
paBHOBecus. /JIex/

OIIK-1
OIIK-5

J1.1
J1.2J1
2.1
2.2
2.3

6.2

DHepreTuka XUMHYSCKHX TPOIIECCOB.
DNeMeHTbl TEPMOJMHAMUKH. DHTAIBITHS
U ee U3MEHEHHUE B X0J€ XUMUIECKOM
peakuuu. DK30- U SHIOTEPMUYECKUE
peakuun. 3akoH ['ecca u ero ciencTBHS.
DHTpOIHUS KaK Mepa HeYMOPsSJOYCHHOCTH
BemecTB. CrangaptHbie sHeprun [ n66ca.
BrusiHue TeMmiepaTypbl Ha SHEPTUIO
I'm66ca n HampaBIeHHE XMMIUIECKOI
peakuun. CKOpOCTh peakiuii B
TOMOTEHHBIX U I'€TePOre€HHbIX CUCTEMAX.
3aKoH JIEHCTBHS Macc JJIs AIIEMEHTapHBIX
peakuuii. BnusiHue temneparypsl Ha
cKopocTh peakiuil. [Ipasuno Bant-
Todda.. [TonsTre 0 MexaHU3Me
XUMHUECKOH peakuuu. [IpuHIunmIBI
JefcTBusl KaTtanu3aTopoB. OOpaTUMBbIe
HEeoOpaTHUMBIC peakiui. XHUMHYECKOEe
paBHOBecue. CMeIeHne XMMIIECKOTO
pasHoBecus. [Ipunnun Jle Ilarense,
BIIMSIHUE TeMIIepaTypbl, JaBICHHUS,
KOHIICHTPAIINH PEarcHTOB Ha CMEIICHUE
paBHOBecus. /J1ab/

OIIK-1
OIIK-5

J1.1
JI1.271
2.1
J2.2
J2.3




6.3

DHepreTuka XUMHYECKHX IPOLIECCOB.
DJeMeHTbl TEPMOIUHAMUKHU. DHTAIIBIIHS
U ee U3MEHEHHE B XOJIe XUMHUUECKOH
peakuuy. JK30- U SHA0TEPMUYECKUE
peakuuu. 3akoH I'ecca U ero cieacTBHs.
DHTpoOIUS KaK Mepa HeYNopsJO4eHHOCTH
BemecTB. CtaHmapTHBIC SHeprun [ m60ca.
BrusHre TeMnepaTypsl Ha SHEPTUIO
T'u606ca 1 HanpaBIeHNE XUMHUYECKON
peakunu. CKOpOCTh peakuuii B
TOMOTEHHBIX W T€TEPOTEHHBIX CHCTEMaX.
3aKoH AEHCTBUS Mace AJIsl SJIEMEHTAPHBIX
peakuuii. Bausinue Temneparypsl Ha
ckopocTh peakuuid. [IpaBuio Banrt-
TFodda.. ITorarre o MexaHH3ME
XuMuueckor peakuuu. [IpuHIumIbI
JeHcTBUS Katamu3aTtopoB. OOpaTuMble U
HeoOpaTHMBIE peaknui. XUMHIECKOe
paBHOBecre. CMelIeHne XUMHYECKOTO
paBHoBecusl. [Ipunnun Jle [llarense,
BIIMSTHAE TEMIICPaTyphl, JaBICHHUS,
KOHIICHTPAIIUH PEareHTOB Ha CMEIEHHE
paBHoBecus. /Cp/

OIIK-1
OIIK-5

J1.1
JI1.2J1
2.1
122
2.3
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Pazgen 7. dnexkTpoanTudeckas
aucconuanms. Peakuyum moHHOTO
oomena. 'mapoau3s cosei

7.1

OJNEKTPONUTHI U HEATIEKTPOIUTHL.
DNEKTPONIUTHYECKAs TUCCOLUALIHS.
MexaHu3MBbl 21EKTPOIUTHYECKON
JUCCOLMAIINY JJISl BELLIECTB C
Pa3TMYHBIMH THITAMU XUMHYICCKON CBSI3H.
I'mapaTupoBaHHBIE U HETHIPATUPOBAHHBIE
noHbl. CUJIbHBIE U cla0ble YIEKTPOIUTHL.
OCHOBHBIE MOJIOKEHUSI TEOPUU
AJIEKTPOIUTHUECKOH IUCCOIHMALINN.
Juccounanuist KUCIOT, OCHOBaHUH U
coJieil B BOAHBIX pacTBopax. KoHcTanTta u
CTETIeHb TUCCOIMAITUH CITa0bIX
ANIEKTPOIIUTOB M UX 3aBUCHMOCTh OT
pa3nuuHBIX (aKTOPOB. 3aKOH
pasbasnenus OctBanbaa. VloHHBIC
PEaKIK B pacTBOPax dIEKTPOIUTOB: UX
HanpaBleHue, TTyOuHa MPOTEeKaHusI.
VYcnoBus HeOOPATUMOTO MPOTEKAHUS
HMOHHBIX peakuui. DIEeKTPOIUTHUYECKAS
nuccoruanus Boasl. MoHHoe
npousBeieHue Boibl. Bogopoausiii u
TUAPOKCUIBbHBIN nokazarenu (pH u pOH)
1 MX 3HAYCHUSI B KUCIIBIX, MICTIOYHBIX U
HEUTpalbHbIX cpefax. MHAUKaTophL.
T'unponus coneil. Pasnuunsle ciydan
runponusa cojiei. HeoOpatumbrit
ruzponu3. CTeneHb U KOHCTaHTa
THIIPOJIN3a, BIUSHUE PA3THUHBIX
(daxrtopos. /JIex/

OIIK-1
OIIK-5

J1.1
JI1.2J1
2.1
2.2
2.3




7.2

DNEeKTPONUTHI 1 HEDTIEKTPOIHTHL.
DJEeKTPOIUTHYECKAs TUCCOLHALIUS.
MexaHu3MBbI AIIEKTPOITUTUYECKON
JIFICCOITHAITIH JUISI BEIIIECTB C
Pa3NIUYHBIMU TUIIAMH XUMUYECKOH CBS3H.
I'mapaTupoBaHHbIE U HETHIPATUPOBAHHBIE
noHsl. CHJIBHBIC U CTIa0BIe AIICKTPOIUTEL.
OCHOBHBIE TTOJIOKEHHS TEOPUU
NIEKTPOJIMTHYECKON TUCCOLIALINY.
Jwuccormanys KUCIoT, OCHOBaHUH 1
cojel B BOAHBIX pacTBopax. KoHcTanTa u
CTeIeHb JUCCOLMAIINH CTa0bIX
UIEKTPOJIUTOB U UX 3aBUCUMOCTh OT
pa3nu4YHBIX (AKTOPOB. 3aKOH
paz6asnenus OctBanbaa. loHHbie
peaklnu B pacTBOpax 3JIEKTPOIMUTOB: UX
HalpaBJeHHe, TTyOnHa IPOTCKAHUS.
YcnoBust HEOOPATHMOTO IPOTEKAHHS
HMOHHBIX peaKIyid. DIEeKTPOIUTUYEeCKas
Jucconuanys Bosbsl. MonHoe
npousBeieHne Boibl. Bogopoausii n
rHAPOKCIIIBHEIA nokasatenu (pH u pOH)
U MX 3HaUY€HHsI B KUCIIBIX, LIETIOYHBIX U
HEUTpaNbHBIX cpenax. MHAUKaTOpHI.
T'unponus coneit. Pasnuunsle ciydan
runponusa cojieid. Heobpatumbrit
ruponus. CTernenb 1 KOHCTaHTa
THJIPOJIN3a, BIUSHHE PA3ITHIHBIX
¢axropos. /J1ab/

OIIK-1
OIIK-5

J1.1
JI1.2J1
2.1
122
2.3

7.3

ONeKTPOIUTHI X HEANEKTPOIHUTHL
OnexTponuTUYeCcKasi JUCCOLHAIHS.
MexaHU3MBI AIIEKTPOITUTUYECKON
JFICCOIMAIIH TSI BEIIECTB C
Pa3IMYHBIMU TUITAMH XUMHYECKON CBA3H.
I'mppatupoBaHHBIE U HETHAPATUPOBAHHBIE
noHbl. CHJIBHBIC U CTIA0BIC AIICKTPOIUTEL.
OCHOBHBIE NTOJIOKEHHS TEOPHU
INMEKTPONUTUIECKON TUCCOLHALUH.
Juccormanys KUCIoT, OCHOBaHUH 1
colel B BOAHBIX pacTBopax. KoHcTanTa u
CTEMNEHb TUCCOLHUALUN CIa0bIX
JNEKTPONUTOB U HX 3aBUCUMOCTb OT
pa3nu4YHBIX (AKTOPOB. 3aKOH
paz6asnenus OctBanbaa. lonusie
peakIiy B pacTBOPax MEKTPOIUTOB: HX
HaIpaBJeHHe, TTyOnHa IPOTSKAHMS.
YcnoBust HEOOPATHMOTO IPOTEKAHHS
HOHHBIX peaKuuil. DNeKTpoNIuTHIecKast
Jaucconuanys Boasl. Honnoe
IIpou3BeicHUE BObl. Bomopoauslii u
rUApOKCIIIBHBIA nokasatenu (pH u pOH)
U MX 3HAUEHHS B KUCIIBIX, IENOYHBIX U
HEWTpaNbHBIX cpenax. MHIuKaTopeL.
T'unponus coneit. Pasnuunsle cirydau
ruaponusa coieid. Heobpatumbrit
rugponu3. CTeneHb 1 KOHCTaHTa
THIPOIIN3a, BIUSIHUE PA3THIHBIX

¢axropos. /Cp/

OIIK-1
OIIK-5

J1.1
J.2J1
2.1
122
2.3

Kon
3aHATHS

HaumeHoBaHue pa3iesioB U TeM /BUJ
3aHATHS/
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/ Kype
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IIpumeuyanue

Paznen 8. OkucaureabHo-
BOCCTAHOBUTECJIbHbBIC pealculm




8.1 OKHUCIUTEIbHO-BOCCTAHOBUTEIbHEIC 1 2 OIIK-1 JI1.1 0
peakiuu. CTerneHb OKUCIICHUS. OIIK-5 JI1.2J1
OKHCIIATENTh U BOCCTAHOBJICHHE. 2.1
Boccranoeutens u okucnenue. Meton J12.2
9JIEKTPOHHOTO GanlaHca AJIsl COCTABICHUS J12.3
YpaBHEHHI OKUCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX peakiuid. /JIek/
8.2 OKHCIIATEIIFHO-BOCCTaHOBHUTEIIHLHBIC 1 2 OIIK-1 JI1.1 0
peakiyn. CTeneHb OKUCIECHUSL. OIIK-5 JI1.2J1
OKHCIINTENTh U BOCCTAHOBJICHHE. 2.1
BoccranoButens 1 okucienue. Meton J12.2
9NIEKTPOHHOTO OanaHca Ul COCTaBICHUS J12.3
YpaBHEHUH OKUCIUTEIBHO-
BOCCTAaHOBHUTEJBHBIX peakiuid. /J1ad/
8.3 OKHCIIHTENIFHO-BOCCTAHOBHUTEIIHHBIC 1 4 OIIK-1 JI1.1 0
peakunu. CTeneHb OKUCICHHUS. OIIK-5 JI1.2J1
OKHCIINTENh ¥ BOCCTAHOBJICHHE. 2.1
BoccranosuTelis 1 okuciieHue. MeTon J12.2
AJIEKTPOHHOTO OallaHca JJIsl COCTABICHUS J2.3
YPaBHEHHMH OKUCIUTEIBHO-
BOCCTAaHOBHUTEJBHBIX peakiuit. /Cp/
Kon HaunmeHoBaHue pa3/ieioB U TeM /BU] Cemectrp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHSATUS 3aHATHS/ / Kypc MU aTypa | pcbl | pakT.
Paznen 9. Xumnueckue cBoiicTBa
METa/LIOB
9.1 Mertasnel. OcoOeHHOCTH CTPOEHUS 1 2 OIIK-1 JI1.1 0
aTOMOB M KpucTtayioB. Ousnveckue OIIK-5 JI1.2J1
cBoiicTBa MetaiuioB. Kitaccuduxanus 2.1
METAJIJIOB I10 Pa3JIUYHBIM IIPU3HAKAM. 122
XHUMHUECKHE CBOICTBA METAIIOB. J2.3
Merajisl MIaBHBIX U IT0OO0YHBIX
NOATrPYNIL. DIEKTPOXUMUUYECKUH P
HanpsDKeHUH MeTaynoB. O01re crocoos
nosrydeHust MetaiioB. [Tonsitue o
MeTauTyprud. [TupoMeTamtyprus,
THIPOMETAILTYPTHs U
anekTpomeratyprusi. CruiaBbl 4YepHbIC U
uBeTHbIE. /JIex/
9.2 Mertamel. OcOOEHHOCTH CTPOCHUS 1 2 OIIK-1 J.1 0
aTOMOB U KpucTaJI0B. Pu3nyeckue OIIK-5 JI1.2J1
cBoiicTBa MetaiioB. Kiaccuduxanus 2.1
METaJIJIOB 10 PA3JIMYHBIM IIPU3HAKAM. J12.2
XUMHUECKHE CBOMCTBA METAJIIOB. J2.3
Mertasuibl INIaBHBIX U HOOOYHBIX
TIOATPYIIL. DNEKTPOXUMUUECKHUM Psijg
HanpspKkeHni MetaiuoB. OOIIIe CrIocoOB!
nosryaeHust MeTasuioB. [loHsTHE O
MeTamuryprud. [lupomeramnyprus,
TUAPOMETAILTYPTUs U
anekTpoMeTantyprusi. CIuiaBbl YepHBIC U
uBeTHele. /J1a6/
9.3 Mertasnel. OcoOeHHOCTH CTPOEHUS 1 7 OIIK-1 JI1.1 0
aTOMOB M KpucTtayyioB. Ousnveckue OIIK-5 JI1.2J1
cBoiicTBa MetaiuioB. Kitaccuduxanus 2.1
METAJIJIOB I10 Pa3JIUYHBIM IIPU3HAKAM. 122
XUMHUECKHE CBOICTBA METAIIOB. J2.3

Merajisl MIaBHBIX U TOOOYHBIX
NOATrPYNIL. DIEKTPOXUMUUYECKUH P
HanpsDKeHUH MeTayioB. O01ie croco0b!
nosrydeHust MetaiioB. [Tonsitue o
MeTamuTyprud. [lupoMeTamtyprus,
THIPOMETAILTYPTHs U
anekTpomeratyprusi. CruiaBbl 4YepHbIC U
uBetHbie. /Cp/

4.1 Oopa3zoBaTejibHbIE TEXHOJIOTHH




KomanmHas pabora

Jlexnus-auanor

BupryanbHble MPaKTHKYMBI X TPEHAKEPHI

BeGunaps! 1 BUeoKoH(EpeHITNH

ACHHXpOHHBIE Web-KOH(EpeHIIUH U CeMHUHAPHI

5. ®OHJ] OLIEHOYHBIX CPEICTB

5.1. KoutpoabHble BONPOCHI U 3aJaHUS

[lepeueHb NpUMEPHBIX BOIIPOCOB AJIS 3aUeTa:

1. Mogenu ctpoenust aroma. Mojens atoma 1o bopy. IToctynarer bopa. KBanToBbIe uncia n, 1, m, s. KoimaecTBo 1 pa3HOBUIHOCTD
3NIEKTPOHHBIX OpOUTAIEH.

2. CTpoeHHE NIEKTPOHHOH 000I0YKH MHOTOIEKTPOHHBIX aTOMOB. DJIEKTPOHHBIC U AIEKTPOHHO-Tpaduieckue HopMyIisl aTOMOB
3JIEMEHTOB (Ha IMpUMepe XJI0pa M MapraHiia B OCHOBHOM M BO30Y)KIEHHOM COCTOSIHUH).

3. IIpuarnun MuanMyMa SHepru. [Ipasmna Kneukosckoro. Vix nmpumenenue. [Tpuammn [Taymu. [pasuno Xyrana (I'yana).
BasieHTHBIE 21IEKTPOHBI.

4. Tlepuonnyeckuii 3aKoH u cuctema sneMeHToB J[.1. Menneneesa. CTpykTypa nepuoandeckoi cuctemsl. [lonoxeHrne MeTaioB U
HEMETAJJIOB B IEPHOIMYECKOI CHCTEME JIEMEHTOB. AHOMAIIH B IIEPHOMICCKON CHCTEME AJIEMEHTOB (ITPOBAI JIEKTPOHA,
JIUAroHaIbHOE CXOJICTBO.). DIEKTPOHHBIE aHAJIOTH.

5. DHeprusi HOHU3ALKU U CPOACTBO K 3JEKTPOHY. DIEKTPOOTPULATEIBHOCTh KaK XapaKTEPUCTHKa CBOUCTB dneMeHTa. CTpoeHue
sapa atoMa. [ToHsTHE 0 M30TONAX M PaJNOAKTHBHOCTH.

6. Xumudeckas CBsI3b M crIoco0bI ee 0Opa3oBanust. KoBaneHTHast, MOHHAsI, METAJLTHUECKas! CBsI3b. Bo/opoHas cBs3b, e
0COOEHHOCTH.

7. KoBaneHTHas1 CBS3b (TIpocTasi, KpaTHAs; MOJISPHOCTH CBSI3H, HAIIPABICHHOCTH). MexaHn3M 00pa3oBaHHs KOBAICHTHOH CBSA3U
(0OMEHHBII 1 TOHOPHO-aKIENITOPHEIHN). [ MOpHar3anus aMeKTPOHHBIX opOnTaneil, reoMeTpudeckas KOH(GUTyparys MOJICKYII.

8. OCHOBBI TEPMOANHAMUKH XUMHYECKUX PEaKIHil: TepPMOANHAMHUUYECKHE (PyHKIIMHU (SHTAIBITNS, SHTPOIHS, CBOOOAHAS SHEPTHS
T'u66ca). TernoTra 06pa3oBaHuUsI.

9. PacueT TemoBbIx 3¢ (heKTOB XUMHUUECKUX peakiuii (3akoH ['ecca, ciieacTBie u3 3akona ['ecca).

10. TepmoguHaMUUECKUN METOJ ONIPEIEIICHUS BO3MOKHOCTH 1 HANPaBJICHUS TPOTEKAHUS XUMUYECKUX ITPOLIECCOB.

11. KuneTnka XUMHYECKUX PEAKLUH: HOHITHE CKOPOCTH XMMHUUECKOI peakiuy; (GakToOphl, BIUSIONINE Ha CKOPOCTh PeaKIUU. 3aKOH
JeHCTBYIOIUX Mace AJsl CKOPOCTU peakiuu. Ilopsiiok peakuuu.

12. BnusiHue TemIiepaTyphl Ha CKOPOCTh peakIuH, pasmito Baut-T'odda. DHeprus aktupanm XuMrdeckoi peaknny. Bimsane
KaTaJIM3aTOPOB Ha CKOPOCTh PEAKITHH.

13. OcHOBHBIE KJTacChl HEOpraHnYeckux coequHenuil. Homenknarypa. XapaktepHble CBOICTBA.

14. Xumuueckoe paBHOBeCHE. 3aKOH JEHCTBYIOIMX Macc 1l paBHOBecus. KoncTanTa paBHOBecus. CMeleHUE XUMUYECKOTO
paBHoBecus. [Ipunnun Jle-Illatense. [Ipumepsl ero neiictaus.

15. Boga u BogHBIe pacTBOpHI. PacTBoprMOCTh. CIOCOOB! BRIpa)KE€HHS COCTaBa (KOHLIEHTPAIHN) PACTBOPOB.

16. PacTBOpEI AIIEKTPOIUTOB. DICKTpOIUTHYCCKast aucconnanus. CrerneHp auccoruayi. CHIbHBIC U CIa0bIe HICKTPOJIUTEI
(IpuBECTH ITPUMEPEI).

17. Peaxnuu noHHOro oOMeHa. HanpaBnenne nmpoTrekanus HOHHBIX peaknuii. [Ipon3BeieHne pacTBOPUMOCTH.

18. luccoumanus Boabl. BogopoaHslii mokasarens u mkana pH. ['maponus coneid.

19. CBoiicTBa KUCJIOT OCHOBAaHUM U COJIEH ¢ TOUKH 3pEHHS TEOPUH NEKTPOIUTHUECKON TUCCOLUALINY.

20. OKHCIUTETHHO-BOCCTAHOBUTEIIBHEIE peaknni. [I0HATHE «CTENeHb OKUCICHUS». THITBI OKUCINTETFHO-BOCCTAHOBUTEIIBHBIX
peaxuuii (IPUBECTH MPUMEPHI).

21. Tunm4yHbIe OKUCTUTENN. THITIMYHBIC BOCCTAHOBHUTEIH, OKUCIHTEIIFHO-BOCCTAHOBUTEIFHAS TBOUCTBEHHOCTH (aM(OTEPHOCTH)
(mpuBecTH MpuMepH!). MeTo 3IeKTPOHHOTO OaaHca, (IPUBECTH TIPHMED).

22. Metamiel. OcOOEHHOCTH CTPOSHHS aTOMOB M KPHCTAIIOB. DH3MYecKHe CBOMCTBA METAILIOB.

23. XuMHUYECKUE CBOWCTBA METAJIOB. DIIEKTPOXUMHUUYECKUH PsIIl HAIPSDKEHUI METaJIOB.

24. Koppo3sus metauioB. OCHOBHBIE BHIBI KOPPO3HH.

25. Crioco0B! 3aKTH METAJUIOB U CIUIABOB OT KOPPO3HUHU (AHTUKOPPO3NOHHOE JIETHPOBAHNUE, 3AlIUTHBIC TOKPHITHS, I3MEHEHUE
CBOWCTB KOPPO3UOHHOU CPEIbl).

26. Meramnorepmus. O0mue crnoco0bl MoTydeHHs: MeTayutoB. [loHsATHE 0 MeTauTyprun. [IupoMeTaTyprist, THIPOMETALTYPTUs U
aNeKTpoMeTaLTyprus. CIuIaBBI YepHEIE U [[BETHEIC.

5.2. Tembl NHCbLMEHHBIX padoT

He npenycmotpeHo.

5.3. ®oHA OLEHOYHBIX CPEICTB

®DOoH/T OIIEHOYHBIX CPECTB MpeIHA3HAYCH JUTS BBISBICHUS YPOBHS CPOPMUPOBAHHOCTH KOMIIETECHIIWIA 1O AUCHUILIHHE. DOHT
OIIEHOYHBIX CPEJICTB, COCTOSIIIIA U3 MaTEPUANIOB JUIS TEKYIIETO KOHTPOJIS U TIPOBEACHUS TIPOMEXKYTOTHOM aTTeCTallul
00yJarOLINXCsl, CHCTEMY OLICHUBAHHS PE3Y/IbTATOB MPOMEKYTOUHOMN aTTECTAIIMU U KPUTECPUH BHICTABICHHS OL[CHOK ITPEACTABJICH B
VMK nuCIUAIUINHEL

5.4. IlepeyeHb BU/IOB OLIECHOYHBIX CPECTB

-TCCTUPOBAHUEC,
-KOMIIJICKCHBIC 3aJaHU;
-3a4CT.




6. YHAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCIUIIJIMHBI (MOAY.JIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas1 1UTEpaTypa

ABTOpBI, COCTaBUTENN

3arnaBue W3nmarenbCcTBO, IO

JI1.1 [Moxos A. U., COopHUK 3a1a4 1o 00IIeH XuMun: yaeOHOe TTocodne Kemeposo: Kemeposcknit
Iyperruna JI. K., rOCyZapCTBEHHBIN
AmnromuHa 1. M. YHUBEPCUTET,
2010,http://biblioclub.ru/index.
php?page=book&id=232378
JI1.2 [ Mudraxosa H. III., OOmas 1 HeopraHU4IecKasi XUMUSL: yaeOHO-METOANIECKOe Kasanb: KazaHnckuil HayuHO-
Iletposa T. IL., rnmocooue HCCIEIOBATEIbCKUN
Paxmarynmnuna U. @, TEXHOJIOTMUECKHA
3unkuyena T. T., yausepcureT (KHUTY),
Maiouesa O. U., 2013,http://biblioclub.ru/index.
Ky3neros A. M. php?page=book&id=258711
6.1.2. /lonosinuTe/IbHAS JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue W3znarenbcTBO, TOX
JI2.1 | Iumkosuu E. JI. Xumust: yaeOHO-METOJUUECKOE TTOCOOHe Kasans: Kazanckuii
(benepanbHBIA YHUBEPCUTET
(KDY),
2014, http://biblioclub.ru/index.
php?page=book&id=276360
JI2.2 |I'pubanosa O. B. OO0mast ¥ HeopraHUJIecKasi XUMUS: OTIOPHBIC KOHCTICKTHI, PoctoB-Ha-/{ony: ®enukc,
KOHTPOJIBHBIE M TECTOBBIC 33/IaHUs: ydeOHOe ocodne 2014, http://biblioclub.ru/index.
php?page=book&id=271508
JI2.3 | denucos B. B., OO011as 1 HeopraHudeckas XUMus: yaeOHoe mocodue PocroB-Ha-/lony: ®eHukce,
Tananos B. M., 2013,http://biblioclub.ru/index.

Henucosa U. A.,
Hpososozosa T. U.,
Jenucos B. B.,
Tananor B. M.

php?page=book&id=271598

6.3.1 IlepeyeHb NpOorpaMMHOro odecrneyeHus

6.3.2 IlepeyeHb UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | KoHCcynbpTaHT-TUIIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JTUCIUITJIMHBI (MOAY JIS)

Ayn. No Hasnauenwne OcHarmenne
VYueOHas ayIUTOPHS .
VYuebOHble MecTa, O00OpyIOBaHHbIE OJOYHON MeOENbI0 C PaCIONOKEHHEM
JlexnyonHas | mpoBeneHUs
amputeaTpom. Paboyee mMecTo mpemopaBatells B COCTaBe CTON, CTYJ, TyMmOa,
aymuTopHs | JIEKIMOHHOTO ¥ CEeMHHApCKOro :
TpuOyHKa, KOMITBIOTEp TIPENOAABaTeNs, IOIOJHHUTEIBFHOE  YCTPOHCTBO
(206 HULI, |[Ttuna, KypcoBOro MpPOEKTHPOBAHUS

220, 225,226, |(BBIIOJIHEHUS KypCOBBIX

227,228,300, |rpynmoBbIX U HHAUBUAYAIBHBIX

301, 303, 317, | KoHCyNbTalUUH,

O0TOOpakeHMS: HMHTEPAKTUBHAS [JOCKa C IpoekTopoM man HacteHHas JKK-
IaHenb WM MapKepHas IOCKa C IIPOEKTOPOM M CEHCOPHBIM JaTYMKOM.
IIpoexTop ¥ MoOTOpH30BaHHBII 3KpaH. [10TONOYHBIE IOBOPOTHBIE KaMEpHI.
JokymeHnt-kamepa.  3BykoBas ~— cucrema.  IInaHIIeTHBII ~ KOMIBIOTED.

423,424 KOHTPOJISI M IPOMEXYTOUHOH
424) b p yr Onumnuapr.
aTTeCTalNH.
Yuebuas ayIuTOpUs
MIPOBEICHUS
Pabouee mecto mpemomaBaTedsi B COCTaBe CTON, CTYI, TyMOa, KOMITBIOTED.
CEMHMHApCKOIo THIA, KypcOBOI'O
WutepakTuBHas Aocka ¢ mpoekTopoM. [loTomouHass MOBOpOTHash Kamepa.
406 HUIL] MIPOEKTUPOBAHUS (BBITIOJTHEHUS
JokymeHT-KaMepa. 3BykoBas cucrtema. JlabopaTopHoe 00OOpYHZOBaHHUE LIS
KypCOBBIX pa0oT), MpPaKTHYECKUX
N3y9eHHS METAUTYPTHUECKHUX MPOIIECCOB
pabot 1o HaMpaBJICHUIO
Merannyprusi.

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

MeTtoauueckue YKa3aHus 0Jid 06yqa}0mnxc;1 110 OCBOCHHIO TUCHUITIJIMHBI

1. zydenne paboyeii mporpaMmel JUCIUIUIAHEL.
2. [locemenye U KOHCIEKTUPOBAHUE JIEKLIUH.

3. Obs3arenpHas MOATOTOBKA K MPAKTHYECKUM 3aHATHSM.
4. V3ydeHne OCHOBHOM M JOTIOJHUTENILHOMN JINTEPATyPhl, HHTEPHET-UCTOYHHUKOB.

5. BeImosTHeHNE BCEX BUOB CAMOCTOSATENLHON paOOTHI.

aq)(beKTI/IBHoe OCBOCHUEC NUCHUIIIMHBI IIPEATIOJIAracT peryiapHOC MOCCIICHUE BCEX BUAOB AYAUTOPHBIX 33H$ITHI>1, BBIIIOJTHCHUEC
IJIaHa CaMOCTOSATEILHOMN pa60TBI B ITOJIHOM 00BEME U MPOXOXKACHUC aTTECTAllU B COOTBETCTBHUU C KAJICHAAPHBIM y‘{e6HHM




rpauKOM.

CTyIeHTy peKOMEHIyeTCS O3HAKOMHTBCSI CO CITUCKOM OCHOBHOM U JIOTIOJTHUTEIBHOHN JTTepaTypsl. JJocTyn K HHQOPMAITOHHBIM
pecypcaM OMOIUOTEKH 1 MHPOPMAITHOHHO-CITPABOYHBIM cHCTeMaM ceTH "MHTepHeT" OpraHn30BaH B YUTAIFHOM 3alle OMOTHMOTEKH
co ctaunoHapHeix [I9BM, nmubo ¢ muynoro [I9BM (HoyrOyka, MIaHILIETHOTO KOMITBIOTEPA HITH HHOTO MOOMIIBHOTO YCTPOICTBA)
MIOCPEICTBOM OECIIPOBOIHOTO JIOCTYIIA ITPU aKTUBALMH WHIUBUIYaIbHON YUSTHOHN 3aITUCH.

3agaHus ¥ METOUUYECKHE YKa3aHHs K BBITOTHEHHIO Ta00PaTOPHEIX pabOT COCTABIECHBI B COOTBETCTBUH ¢ pabodeii mporpaMMoi
JUCLUIIIMHBI XUMUS U IpefcTaBiaeHsl B YMK quciunnuHsr.

JlaGopaTopHEIH MPaKTHKyM HAIIPaBIIEH Ha YIIyOJIICHHOE H3yIeHHE TeOPETHIECKOT0 MaTepraia M Ha MPHOOpETCHNE YMEHUS,
HaBBIKOB U OMBITA IPOBEJICHUS SKCIIEPUMEHTA, aHAII3a U 00pabOTKU ero pe3yIbTaToB.

C menbo OLCHKH ypOBHS OCBOCHHS MaTepHaa 1o Kax10i 1a00paTopHOi paboTe COCTAaBISAETCS OTYET, HA OCHOBAHUH KOTOPOTO
MPOBOJUTCS 3aIINTA TaOOPaTOPHOH PabOTHIL.

MeTtonuieckre peKOMEHIAIUH K OPTaHU3aI[MH U BBHITIOJTHEHUIO CAMOCTOSATEIILHON pabOThI COCTABIICHBI B COOTBETCTBHH C pabodeii
MPOrPaMMON TUCIUILIMHBI XUMHS U TipesicTaBiieHsl B Y MK aucuuriinset.

CamocTosTenbHas pa60Ta CTYACHTOB BKJIFOUACT OCBOCHHUE TCOPECTUICCKOIo MaT€pHrajia, IOAroTOBKY K BbIIIOJHEHHUIO 3aJJaHU
na60paT0pH1)1x 33H$ITPII>‘I, 1 NIOATOTOBKY K 3a4€TYy.

MeTtoauueckue PEKOMCHOAMH 110 OpraHru3alun O6paSOBaTCJ'ILHOI‘O mponecca oy 06y‘{€HI/IH HWHBAJIMAOB U JIML C OrpaHUYCHHBIMU
BO3MOKHOCTAMU 3JTIOPOBb

IIpu He0OXOJUMOCTH TIPOrpaMMa AUCIMIUTMHBI MOXKET OBITh aJaliTHPOBAaHa I HHKIFO3UBHOTO OOyYCHHST HHBAIUIOB U JIHI] C
OTpaHUYECHHBIMHI BO3MOXKHOCTSIMH 3I0POBbS C YUETOM OCOOCHHOCTEH MX MCUXO(PU3UIESCKOT0 PA3BUTHUS, WHANBUIYATBHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CTICIUALHBIX YCIOBUIA UX O0YUCHHS.

[Ipu HaNM4MK B TPYMIE CTYJCHTOB C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3JJOPOBBSI BO3MOKHO UCIIOJIb30BATh aIallTHBHBIE
TEXHOJIOTHH.

JIJI CTYZICHTOB C OTPaHUYICHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTUIECKAX MaTepPHaIoB (KAPTOUKH, pUCYHKH, TUCHbMEHHOE OIMCAaHHUEe, CXEMBI U T.I1.) KaKk
MOMOILIb JUTS IOHHMMAHUS U PEIICHHUS MOCTaBICHHO 3a1a4u;

- HCTIOJIb30BaHUE BUACOMATEPHANIOB, KOTOPBIC JAIOT BOBMOKHOCTD MOHATH TEMY 3aHATHS U OCYIIECTBUTh KOMMYHHUKATHBHBIC
JICUCTBHS,

- BBITIIOJIHEHHE MIPOESKTHBIX 3aIaHHUH M0 U3y9aeMbIM TEMaM.

J11s CTYICHTOB C OrPaHUYCHHBIM 3PCHHCM:

- HCTIOJIhb30BaHUE (DMIIBMOB C BO3MOXKHOCTBIO BOCTIPUSATHS Ha CIIYX JaBaeMOW B HUX WH(POPMAIIUH TS TIOCIEYIONIETO e
00CYXIeHNS;

- HCIIOJIb30BaHKE ayANOMATEPHAIIOB M0 U3yJ4aeMbIM TeMaM, UMEIOIIUMCS Ha Kademape;

- HHIMBHyaJbHOE OOIIEHHE C TPENoIaBaTelieM 0 H3ydaeMOMy MaTepHay,

- TBOPYECKUE 33J]aHHS TI0 U3y9aeMbIM TEMaM FUTHU 110 THYHOMY JKEJIAHHIO C YIETOM HHTEPECOB 00ydaeMoro.
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