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PABOYAA NTPOI'PAMMA JTUCHUIIJIMHBI

3akperuieHa 3a kadenpoii MeTaJLJIypIrum
Y4eOHsIit mran Hanpasnenue noxaroroBku 15.03.04 ABTomaruzanus TEXHOJIOTHUECKUX IPOLECCOB U
npon3BoiACcTB [Ipodmie moaroroBku "ABTOMaTH3amus TEXHOJIOTHYECKHX IIPOIECCOB U
TIPOU3BOACTB"
Kpamnduxars O0axaiaBp
®dopma o0yueHHs oYHast
OO0mast TpyI0eMKOCTh 23ET
YacoB 1o y4eOHOMY TUIaHY 72 Bunbl KoHTpOJIS B ceMecTpax:
B TOM YHCJIE: 3a4eTsl |
ayJAUTOPHBIC 3aHITUS 28
caMocCTOsITeNbHast paboTa 35
4acoB Ha KOHTPOJIb 9

Pacrlpezlenelme YacoB JMCHHUIUVIMHBI 110 CeMeCcTpam

Cemectp
(<Kypc>.<Cemectp | 1(1.1)
Ha Kypee>) HUroro
Henens 14
Bun 3auaruii YII [ PIT | VII PI1
Jlexun 14114 (14 | 14
JlaGopaTopHsIe 1414 |14 |14
Wroro ayn. 28 [28 128 28
KonrakrHast pabora |28 |28 |28 |28
Cawm. pabora 3535135 (35
Yacel Ha KOHTPOJIb 9 19 (9 |9
Uroro 72172 72|72




Pa3paboTunk mporpaMmsr:

Dedoposvix Hamanvs Braoumuposna

Pabouas mporpamma JUCIUTUTAHBI
Xumusi

paspabotana B cootBercTBUU ¢ PI'OC BO:

®DenepanbHbIi ToCyIapCTBEHHBIN 00pa3oBaTeNbHBIN CTaHIAPT BBICILIET0 00pa30BaHMs MO HampasieHHIo noarorosku 15.03.04
ABTOMATU3ALIVA TEXHOJIOITMYECKUX ITPOLIECCOB
N ITPOU3BO/CTB (ypoBens OakanaBpuara) (mpuka3z MunoopHayku Poccun ot 12.03.2015 1. Ne 200)

COCTaBJICHA HA OCHOBAaHHUH yqeGHoro IJ1aHa:

Hampasnenne moxroroku 15.03.04 ABroMaTi3anus TEXHOIOTHYECKUX IPOIECCOB U Ipon3BoACTB [Ipodmins moaroToBku
" ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOIACTB"

YTBEPKIEHHOTO YIEHBIM coBeTOM By3a oT 20.10.2020 mpoTtokon Ne 8.

Pabouas nporpamMma o00peHa Ha 3aceaHuu Kadeapbl

MeTAJLTYPpruu

IIpoTokos MeTonuueckoro coBeta yausepcutera ot 12.10.2020 1. Ne 6
3aB. kadenpoii Jledbeap A.B., 1-p TeXH. HayK



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

-obecreyeHue (hyHIAMEHTATBHOW XUMUYIECKOHN MOITOTOBKH, CIIOCOOCTBYIOMIECH (hOPMUPOBAHUIO MUPOBO33PEHHSI COBPEMEHHOTO
CIICLMATTICTA, 00ECIICUNBAIOIETO €0 OOIIEKYIBTYPHOE PAa3BUTHE;

-(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
O6ubmorpadmIecKoi KyIbTyphl ¢ MPUMEHEHHEM HH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHH B C Y9€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 | HauHSBIH Kypc 6a3upyeTcs Ha IIKOIBHBIX 3HAHMUAX Kypca XUMHH (KIACCH HEOPTAHMYECKUX COSAMHEHHUH, TCOPUHI
JMEKTPOIUTUIECKOHN TUCCOLHUAINH, CTPOSHHH aToMa), (pu3MKH (Ta30BbIE 3aKOHBI, CTPOCHUE aTOMA, HIEKTPUIECTBO,
MarHeTH3M, JIEMEHThl 30HHON TEOpUH TBEPJOTO Tela) U MaTeMaTUKU (YpaBHEHMS M CHCTeMa ypaBHEHHH, eficTBUE cO
CTENCHSIMH U KOPHSIMH, CPEIHUC BETMYNHBL, HATYpAJIbHBIC U IECSITHYHBIC JIOTapH (MBI, TPOIIOPIIMOHAIEHOCTE, QYHKINT U

ux rpaduKm).

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

2.2.1 | OcHOBBI KpHCTALIOTPA(UH U MHHEPATOTHH

2.2.2 | Pynbl IBETHBIX METAJLIOB

2.2.3 | Pycckuii S13bIK JEIOBOTO 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 | Temnoduzuka

2.2.8 | Merannyprust TSOKEJbIX IBETHBIX METAIUIOB

2.2.9 | Meramnyprust 4epHBIX METAJIJIOB

2.2.10 | TemnoTexHuka

2.2.11 | TexHoymoru4eckast paKkTHUKa

2.2.12 | MeTanmyprus JIeTKUX U PEAKHX METaJlIOB

2.2.13 | MeTautyprust Meid ¥ COITyTCTBYIOIIIUX 3JIEMEHTOB

2.2.14 | MeTamnyprusi CBUHLIA M COMTYTCTBYIOIIMX 3JIEMEHTOB

2.2.15 | IIpoexTrpoBaHU€e U JIOTUCTUKA TEXHOJOTHYECKUX IIPOLIECCOB

2.2.16 | T'ocynapcTBeHHast UTOTOBasl aTTECTALIUS

2.2.17 | Metamtyprust 6:1aTOpOIHBIX METaJLIOB

2.2.18 | MeTamnyprus 30510Ta U cepedpa

2.2.19 | MeTamnyprusi HMHKA U COILYICTBYIOLIMX JIEMEHTOB

2.2.20 | [ToarotoBka K 3aldTe W MPOIIEAypa 3aUThHI BHITYCKHON KBATH(UKAIIMOHHON pabOoThI

2.2.21 | lIpenaurioMHas npakTHKa

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

ONK-1: cnoco6GHOCTLI0 UCNONb30BaTb OCHOBHbIE 3aKOHOMEPHOCTH, AeUCTBYIOLUME B Npouecce
M3roToBIIeHUA NpoAyKuUn Tpebyemoro KauecTBa, 3a4aHHOro KonM4yecTBa NPU HAMMEHbLUMX 3aTpaTax
o6GuecTBeHHOro Tpyaa

OMNK-2: cnoco6GHOCTLI0 pellaTb CTaHAapPTHbIE 3a4a4un NpodeccMoHanbHOM AeATeNbLHOCTA Ha OCHOBe
MHdOpMaLMOHHOW M Gubnuorpacgnyeckon KynbTypbl C MPUMEeHeHUeM MH(OPMaLMOHHO-
KOMMYHMWKaLMOHHbIX TEXHOJIOMMIA U C Y4€TOM OCHOBHbIX Tpe6oBaHU UH(OPMALIMOHHON 6e30MacHOCTH

MK-2: cnoco6HOCTLIO BbIGMpaTb OCHOBHbIe N BCnoMorartesibHble MaTepuarnbl AnAa N3rotoBrieHUA nsgenum,
Ccnocoo6bl peann3aulnn OCHOBHbIX TEXHOJNTOrM4eCKUX npoueccoB, aHannMTn4eCkmue n YnCrieHHblie metoabl npu
paspaGOTKe MX MaTeMaTU4YeCKUX Mogerneun, MeToabl CTaHAAPTHbIX MUCNbITaHUX NO onpepneneHuo CbVISVIKO-
MeXaHM4YeCKUX CBOMCTB U TEXHONOrMYeCKUX nokasarernemn MaTepuanoB U NrOTOBbIX n3genun, CTaHAapTHbIe
MeToAbl UX NPOEKTUpoBaHUA, NporpeccMBHblie MeTOAbl IKCNNyaTauumn u3genum




MK-9: cnocoGHOCTLI0 onpeaensiTb HOMEHKNaTypy NapaMeTpPoB NPOAYKLUM U TEXHONOrMYeCKUX NPOLEeCcCoB
€e U3roToBMeHUs, noanexawmx KOHTPOSIO U U3MePEHUI0, yCTaHaBNMBaTb ONTUMarbHble HOPMbl TOYHOCTHU
npoayKuuu, n3amepeHnini U AOCTOBEPHOCTN KOHTPONS, pa3pabaTbiBaTh NokanbHbie NOBEPOUHble CXeMbl U
BbIMOSHATL NPOBEPKY U OTNaAKy CUCTEM U CpeaCcTB aBTOMaTU3aLuMmu TeXHONOrMYeCcKuX npoLeccos,
KOHTPOIS, AMAarHOCTMKK, UCNbITaHUN, yNpaBrieHUs NpoueccaMm, XKU3HEHHbIM LIMKITOM NpoayKumMm u ee
KayeCTBOM, a TaKKe UX PEMOHT U BbIGOp; ocBauBaTb cpeAcTBa obecneyeHUs aBToMaTU3aUUu U yrnpaseneHus

B pe3yabTaTe 0cBOeHUs JUCUMILUIMHBI (MOY/Is) 00y4arOLIUiics 10/KeH

3.1 |3nath:

3.1.1| 1. Ilepuopuyeckuii 3axon JI.11. Menneneesa B CBETE yueHHsI O CTPOCHUU aTOMA, IPUHIUIIBI IOCTPOCHUS IEPUOIUUECKON
CHCTEMBI JIEMEHTOB, 3aKOHOMEPHOCTH U3MEHEHHsI CBOICTB XMMHUUECKUX DIIEMEHTOB;

3.1.2 | 2. Tuns! 1 MexaHU3MBI 00pa30BaHUS HOHHOMN, KOBAJEHTHO! (HETOSPHOH U MOJSAPHOIT), MeTAINYECKOH M BOJOPOIHOI
CBs3€H;

3.1.3 | 3. OcHOBHBIE MOJIOKEHHUS TEOPUH PACTBOPOB M AIEKTPOIUTUYECKON TUCCOLMALIUMY;

3.1.4 [ 4. CynrHOCTB peakIiii HOHHOTO OOMeHa;

3.1.5 5. CymHocTb ruaponn3a Coyei;

3.1.6 | 6. Cpenpl pacTBOpoB. KHCIO0THO-OCHOBHBIE HHAUKATOPHI;

3.1.7| 7. OkucauTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMH HA OCHOBE 3IEKTPOHHOIO OaaHca;

3.1.8 | 8. 3akon I'ecca u ero cieacTBus;

3.1.9 9. Ilpunnun Jle Hlatense-bpayna;

3.1.10 | 10. OcHOBHBIE METOIBI HAYYHOTO MTO3HAHUS, UCTIONIb3YeMbIE€ B XUMUU: HAOMIOICHHE, ONIICaHue, U3MEPEHHE,

IKCTIEPUMEHT;
3.2 | YmeTh:

3.2.1| 1. CocraBnsiTh NEKTPOHHBIE U rpaduuecKkue GopMyIbl CTPOSHUS AEKTPOHHBIX 000I04YEK aTOMOB;

3.2.2 (2. OOBACHATH MEXaHU3M 00PA30BAHMUSI XUMIUIECKOH CBs3H. OIpenensTh, Kakie 3IeKTPOHBI yIacTBYIOT B 00pa30BaHUHU
9TOMU CBSA3U. 3aIUCHIBATH AIEKTPOHHBIC KOH(PUTYPAIIUK ATOMOB U 3IEKTPOHHBIE CXEMbI CTPOCHHUS X BAJICHTHBIX YPOBHEH;

3.2.3 [ 3. Pa3nmuats CUIIBHBIE U CIA0BIe AIIEKTPOJIUTHL. 3alUCHIBATH YPAaBHEHHS IPOLECCOB AIEKTPOIUTHUCCKOM IUCCOIHAIN
9JIEKTPOJIUTOB Pa3HOU IPUPOIBI (KUCIOTHI, OCHOBAHUSI U COJIN);

3.2.4 (4. 3anucHIBaTh peakii HOHHOTO 0OMEHA C TOMOILBI0 MOJIEKY/ISIPHBIX, IOJHBIX HOHHBIX U COKPAIICHHBIX HOHHBIX
ypaBHeHHH. OnpenensTs UCTHUHHBIX yYaCTHUKOB PEaKIHHU;

3.2.5 (5. 3anuchIBaTh peaKIUK THAPONIN3A C IIOMOIIBIO MOJNEKYIISIPHBIX, TOTHBIX HOHHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHMUI;

3.2.6 | 6. ITonp30BaTbCs KUCIOTHO-OCHOBHBIMY WHIUKATOPAMH ISl ONIPEIEICHNUs KUCIOTHBIX CBOWCTB pacTBOPA;

3.2.7|7. YpaBHUBaTb OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMN METOIOM 2JIEKTPOHHOIO OanaHca;

3.2.8 [ 8. OmpenensTs cTaHAAPTHYIO SHTANBIHIO 00pa3oBaHus. [IpoN3BOIUTE pacdeTs IO TEPMOXUMUIECKIM YPaBHEHHUSIM;

3.2.9|9. Onpenensats kakuM 00pa3oM BHEIIHEE BO3AEHCTBIE BIUAET HA CUCTEMY M KaKO€ IPOTUBOECHCTBIE BOSHUKAET B
CHUCTEME;

3.2.10 [ 10. IIpuMeHATH paBHIIa TEXHUKH O€30MACHOCTH MPH OOPAICHUN C XUMUYIECKOH MOCyI0i, 000pyIOBaHUEM U
XMMHYECKUMH peakTrBamMu. CoOII0aTh MOPSIIOK U ITOCIEA0BATEIFHOCTE BEIITOTHEHHS OIBITOB. OOpabaThIBATh,
OOBACHSTH Pe3yAbTaThl IPOBEICHHBIX ONBITOB U AETATh BBIBOBL. [IpUMEHSITh METOIbI TIO3HAHUS [IPU PELICHUH
MPaKTUYECKUX 3a/a4.

3.3 | Baagerb:
3.3.1| 1. Onpenensath XUMUYECKHE CBOMCTBA 3JIEMEHTOB, UCXO/IS U3 UX MOJIOKEHHS B IEPUOAMYECKON CUCTEME U DIIEKTPOHHOTO
CTPOEHHS;
3.3.2 | 2. OnpenensaTh THI XUMUYECKOU CBSI3H;
3.3.3| 3. CocraBnsaTh ypaBHEHHS JUCCOLUALMU HIEKTPOIUTOB;
3.3.4 (4. CocraBnsTh ypaBHEHHUS PEAKIIMI HOHHOTO OOMEHa;
3.3.5(5. CocTaBnaTts ypaBHEHHS THAPOIIN3a COIEH;
3.3.6 | 6. Onpenensith KUCIOTHOCTh CPEAbL;
3.3.7(7. CocTaBnaTh ypaBHEHHS OKHUCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIIHii;
3.3.8 [ 8. Ompenensts TemI0BOH 3P PEKT peakum;
3.3.919. Onpenensats HanpaBIeHUE CMEIIEHHS PABHOBECHUS B CUCTEME I10]1 BIMSHHUEM BHELTHETO BO3ACHCTBUS;
3.3.10 | 10. IIpoBOUTH ONBITHI 10 U3YYEHUIO CBOMCTB HEOPraHUUECKUX BEILECTB.
4. CTPYKTYPA U COJEP)KAHUME JUCHUIIJIMHBI (MOIY JIA)
Kon HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATUHA 3aHATHA/ Kvpc 107071 aTypa | pchbl | pakT.

Pa3nen 1. BBenenne




1.1 Xumus kak Hayka. I[Tpeamer xumun. 1 1 OIIK-1 J1.1 0
MecTo XMMHUU B PsILy €CTECTBEHHBIX U OIIK-2 IIK- | JI1.2]1
Ipyrux Hayk. /JIex/ 2 [1IK-9 2.1
22
J12.3
Kon HaumenoBanmue pazjaesioB u tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeyanue
3aHATHS 3aHaTHsA/ Kypc M aTypa | pchl | pakT.
Paznen 2. CTpoenne aTroma
2.1 Crpoenue aroma. CocTaBHbIE YacTU 1 1 OIIK-1 J1.1 0
aTroma. OCOOEHHOCTH MOBE/ICHAS OIIK-2 TIK- | JI1.2J1
9JIEKTPOHA KaK MUKpoJacTULbl. [loHsATHE 2 TIK-9 2.1
00 opOuTany. XapakTepucTuKa J12.2
SHEPIEeTUYECKOTI0 COCTOSHUSA 3JIEKTPOHA J12.3
KBaHTOBbIMU uuciamu. [Tpunnun [aynu.
IIpaBuino 'ynna. IlpuHiun MUHEManbHON
SHEepruu. INeKTpoHHbIe GopMyisl. /JIek/
2.2 Crpoenue atoma. CocTaBHbIE YacTU 1 4 OIIK-1 J1.1 0
aTroma. OCOOEHHOCTH MOBEICHUS OIIK-2 TIK- | JI1.2J1
JIEKTPOHA KaK MUKpodacTULbl. [ToHsTHE 2 TIK-9 2.1
00 opOuTany. XapakTepuCcTHKa 2.2
SHEPIEeTUYECKOTO COCTOSHUS 3IEKTPOHA J12.3
KBaHTOBbIMU uyncnamu. [Ipunnun [aynu.
IIpaBuno I'ynaa. [Ipuanmn MuHUMaTBHON
SHepruu. IneKTpoHHbIe Gopmyisl. /Cp/
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M aTypa | pcbl | pakT.
Paznen 3. llepuoanyeckuii 3aKoH U
NepUoIMYecKasi CHCTEMA 3J1eMEeHTOB
JA.A.Menpeneena
3.1 ITepnoguueckuii 3axon J1.M1.Menzeneesa. 1 1 OIIK-1 J.1 0
Pu3nyeckuil CMbICI MOPSAIKOBOTO OIIK-2 TIK- | JI1.2J1
HOMepa areMeHTa. [lepuoanyeckas 2 TIK-9 2.1
CHCTEMa BJIEMEHTOB U €€ CBA3b CO 2.2
ctpoenueM atoma. CTpyKTypa 2.3
MIEPUOINYECKON CUCTEMBI: TIEPHOBI,
rpynmsl U noArpymmsl. Oco6eHHOCTH
CTPOCHUS aTOMOB DIIEMEHTOB TJIaBHBIX H
1moOOYHBIX MOATPYII: S-, p-, d- u f-
JIEMEHTHI. DJIEKTPOHHbIE aHAJIOTH.
[TepromMIHOCTH M3MEHEHHSI CBOWCTB
QJIEMEHTOB U MX coelnHeHu. /Jlex/
32 Ilepuoguueckuii 3axon J1.M1.Menzeneesa. 1 4 OIIK-1 J1.1 0
DuU3NYECKUI CMBICIT TOPSIKOBOTO OIIK-2 TIK- | J11.2J1
HOoMepa anemeHTa. [lepuoanyeckas 2 TIK-9 2.1
CHCTEMA JJIEMEHTOB U €€ CBA3b CO 122
cTpoenueM atoma. CTpykTypa J12.3
MEPUOINYECKOM CUCTEMBI: IEPUOBDI,
TpyNIbl ¥ TOArpymibl. OCOOEHHOCTH
CTPOEHUS aTOMOB DJIEMEHTOB TJIaBHBIX H
MOOOYHBIX MOATPYIIIL: S-, p-, d- u f-
9NIEMEHTHI. DJICKTPOHHBIC aHAJIOTH.
Ileprogu4HOCTh U3MEHEHHUS CBOMCTB
9JIEMEHTOB U UX coenuHeHui. /Cp/
Kon HaumenoBanmue pazjiesioB u Tem /Bua | Cemectp / | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHsaTHA/ Kypc M aTypa | pchl | pakT.

Paznen 4. XuMuueckasi CBI3b M
CTpOeHHe BellecTBa




4.1

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).
ONexTpooTpUIATeTbHOCTS. KOBaNeHTHEIE
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 cBa3b. /Jlex/

OIIK-1
OIIK-2 TIK-
2 TIK-9

J1.1
JI1.2J1
2.1
122
2.3

4.2

IIpupona, kraccupuKanys XUMIIECKOI
CBSI3H. MexaHU3MbI 00pa30BaHUs
XMMHU€ECKOH cBs3H. MoHHas XxuMHUecKas
CBsI3b. LIOHHBIC KPUCTAJUTHIECKHE
pemetku. CBOWCTBA BEIIECTB C HOHHBIM
THIIOM KPUCTAJINYECKON PELIeTKH.
KoBaneHTHas XMUMHU€ECKas CBA3b.
MexaHn3M 00pa30BaHI KOBAIEHTHOMH
cBs13U (OOMEHHBIN U TOHOPHO-
aKIICTITOPHBI).
DeKTpooTpUIIaTeTFHOCTE. KoBaeHTHEIE
MOJISIPHAS. ¥ HETIOJISIPHAS CBA3N.
KparHocTs KOBaJIEHTHOM CBSA3H.
MonekynspHble 1 aTOMHbIE
KpucTajnueckue pemerku. CBolcTBa
BEIIIECTB C MOJICKYIISIPHBIMU M aTOMHBIMH
KPHCTAJITHYECKUMH PEIIETKAMH.
Meramnmmdeckas CBsi3b. MeTammndeckas
KPHCTAJUTIYEeCKas peIeTKa 1
MeTalInIecKasi XUMHUYecKas CBA3b.
Bogoponanas cBszb. /Cp/

OIIK-1
OIIK-2 TIK-
2 [IK-9

J1.1
JI1.2J1
2.1
2.2
J12.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1ei0B U TeM /BU]
3aHsATHS/

Cemectp /
Kypc

Yacos

Komneren-
UK

Jlutep
aTypa

Pecy
pChbl

Hnre
PaKT.

IIpumeuyanue

Pa3nen 5. OcHoBHBIE KJIacChl
HEOPraHWYeCKHX COeTNHEeHHIT

5.1

Mertasuibl ¥ HemeTauibl. OKCHIIBI
OCHOBHEIE, KICJIOTHBIE, aM(OTepHEIE.
[ony4enue, pu3ndeckue 1 XUMHIECKHE
CBOICTBA: B3aUMOJICHCTBHE C BOJIOM,
KHCJIOTaMH, 1IeodaMy. [ HAPOKCHIBI:
KaccuduKkaIms (OCHOBaHHS, KHCIIOTHI,
amporepHsle), huznueckue u
XUMHUYecKue cBoricTBa. Comu:
HOPMAaJNBHBIE (CpeTHHE), KUCTBIC,
ocHoBHbIC. [TomyaeHne, XuMu4eckue
cBoiicTBa. B3auMocBs3p MEXy
KJIacCaMU HEOPTaHUYECKHUX COCTNHEHUH,
[IENIOYKH MpeBpateHuid. /JIex/

OIIK-1
OIIK-2 IIK-
2 TIK-9

J1.1
JI1.2J1
2.1
2.2
2.3




5.2 Metamns! 1 HeMeTaIabl. OKCHIBI 1 6 OIIK-1 JI1.1 0
OCHOBHBIE, KUCJIOTHBIC, aM(pOTEPHBIE. OIIK-2 TIK- | JI1.2J1
Tonmydenue, GU3NUECKUEC U XUMHUECKUE 2 TIK-9 2.1
CBOMCTBA: B3aMMOJCHCTBHE C BOJOM, J12.2
KHCJIOTaMH, eoyamMu. I HIpOKCUAbL: J12.3
KJaccuduKays (OCHOBaHHS, KACIIOTHI,
amdorepHsIe), Guznueckue u
xXuMHu4eckue cBoicTea. Comu:
HOpMaJbHbIC (CPEAHHE), KUCIIBIC,
ocHOBHEIC. [lonydeHne, XUMUYEeCKHe
cBoiicTBa. B3anmocBs3p Mexy
KJIACCaMH He-OpPTaHWYEeCKUX COCTUHEHUH,
LENOYKH MpeBpareHui. /J1ao/
53 Merannst u HemeTamibl. OKCHUIIBI 1 4 OIIK-1 JI.1 0
OCHOBHEI€, KICIIOTHBIE, aM(OTepHEIE. OIIK-2 IIK- | JI1.2J1
IMomy4enue, pusndeckue 1 XUMHIECKHE 2 [IK-9 2.1
CBOMCTBA: B3aUMOJICHCTBUE C BOJIOM, J12.2
KHMCJIOTaMH, LesoyaMu. I UIpoKCuabL: J12.3
knaccuukanus (0OCHOBaHUS, KHCIOTHI,
amdoTepHbIe), GU3NIECKUE U
XumMHu4deckue cpoiicrea. Comnu:
HOpMAaJNbHBIE (CpeTHHE), KUCTEIC,
ocHoBHEIe. [lonydeHne, XumMuyeckre
cBoMcTBa. B3ammocBsizb MeXIy
KJIACCaMU He-OpPTaHWYECKUX COCTUHCHUH,
LIETIOUKH npeBpareHuit. /Cp/
Koxn HaunmenoBanue pasnesos u TeMm /Bua | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHS 3aHaTHsA/ Kype M aTypa | pchl | pakT.
Pa3znest 6. JieMeHTBI XMMHYeCKOI
TePMOANHAMHUKH M OCHOBBI
TepMoXuMHuH. XUMHYECKoOe
paBHOBecHe, (paKkTOpbI, BAUSIOIIME HA
€ro cMeleHue
6.1 DHepreTrKa XUMHUYECKHX TIPOIECCOB. 1 2 OIIK-1 JI1.1 0
ONeMeHTbl TEPMOAMHAMUKH. DHTAJIBIIHS OIIK-2 TIK- | JI1.2J1
U €€ U3MEHEHHE B XOJI¢ XUMHUYECKOH 2 TIK-9 2.1
peakuuu. DK30- U SHIOTEPMHUYECKHE J12.2
peakuuu. 3akoH ['ecca u ero cineacTBus. 2.3

OHTponus KaK Mepa HeyHOopsJOYeHHOCTH
BemecTB. CrannapThsie sHeprun ['mboca.
Brnmsaue TeMmnepaTtypsl Ha SHEPTHIO
I'm66ca u HampaBIeHHE XMMUIECKOM
peakiy. CKOpPOCTh peakiuii B
TOMOTEHHBIX ¥ F€TEPOTEHHBIX CHCTEMAX.
3aKOoH AEUCTBUS MacC ISl JIEMEHTapHBIX
peakuuii. BnusiHue temneparypsl Ha
cKopocTh peakiuil. [IpaBuno Bant-
Todda.. [TonsiTue 0 MexaHu3Me
XUMHUecKoH peakuud. [IpuHIUIBL
JecTBus katanu3zaTopoB. OOpaTUMBbIe U
HeoOpaTUMBbIE peakuny. XUMHUECKOe
paBHOBecue. CMeEIEHHE XUMUUECKOTO
pasHoBecus. IIpunnun Jle Ilarense,
BJIMSHHUE TEMIIEPATypBbl, JaBICHNUS,
KOHIIEHTpPAIMK PEareHTOB Ha CMELLEHNE
paBHOBecus. /JIex/




6.2

DHepreTrKa XMMAYECKHUX MIPOIIECCOB.
DJeMeHTbl TEPMOIUHAMUKHU. DHTAIIBIIHS
U ee U3MEHEHHE B XOJIe XUMHUUECKOH
peakuuy. JK30- U SHA0TEPMUYECKUE
peakuuu. 3akoH I'ecca u €ro ciaeacTBuUs.
DHTpoOIUS KaK Mepa HeYNopsJO4eHHOCTH
BemectB. CtanmapTHbIe SHepruu [mboca.
BrusiHue TeMnepaTypsl Ha SHEPTHIO
T'u606ca 1 HanpaBIeHNE XUMHUYECKON
peakunu. CKOpOCTh peakuuii B
TOMOTEHHBIX U TETEPOTEHHBIX 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 XUMUYECKOTO
paBHoBecusl. [Ipunnun Jle [llarense,
BIIMSTHAE TEMIICPaTyphl, JaBICHHUS,
KOHIICHTPAIIUH PEareHTOB Ha CMEICHNE
paBHOBecus. /J1ab/

OIIK-1
OIIK-2 TIK-
2 TIK-9

J1.1
JI1.2J1
2.1
122
2.3

6.3

OHepreTHka XMUMHYECKUX TPOLIECCOB.
OeMeHTHI TEPMOIUHAMUKH. DHTAJIBITHSL
U €€ U3MEHEHHUE B XOIe XUMHIECKOH
peakiy. OK30- U SHIO0TEPMUYECKUE
peakuuu. 3akoH ['ecca u ero cieacTBus.
OHTponHs KaK Mepa HeymopsIO9YeHHOCTH
BemecTB. CtangapTHbie SHepruu ['mb6ca.
Bnusnue Temnepartypsl Ha SHEPTHIO
I'mG0ca u HampaBleHHEe XUMUICCKOM
peakuuu. CKOpoCTh peakuuii B
TOMOTEHHBIX U T€TEPOTCHHBIX CHCTEMAX.
3aKoH AefcTBHA Macc JJIs 2JIEMEHTapHBIX
peakuuii. BnusHue temneparypsl Ha
cKopocTh peakuuid. [IpaBuno Bant-
Todda.. ITonsiTue 0 MexaHu3Me
XUMHUECKOH peakuuu. [IpuHIUTIBL
JercTBus Katanu3atopoB. OOpaTuMble U
HeoOpaTHMBbIe peakiul. XUMHUYECKOe
paBHOBecHe. CMEIEHNE XUMHYECKOTO
pasHoBecus. [Tpunnun Jle Ilarense,
BIIMSHHUE TEMIIEPaTyphl, JaBICHHUS,
KOHLIEHTPAIUX PEareHTOB Ha CMEIIeHHE
paBHOBecus. /Cp/

OIIK-1
OIIK-2 IIK-
2 TIK-9

J1.1
JI1.2J1
2.1
2.2
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

DNEeKTPONUTHI 1 HEDTIEKTPOIHTHL.
DNEKTPONIUTHYECKAS TUCCOLUALIHS.
MexaHu3MBbI AIIEKTPOITUTUYECKON
JIMCCOIMALIMHA JIJISI BEIIECTB C

pas3siInIHbIMU TUIIAMHU XUMHYECKOM CBS3H.

I'mnparupoBaHHble U
HETHpaTHPOBaHHbIC NOHEI. CHIIBHBIE U
crabbre 3meKkTpoauTsl. OCHOBHBIE
TIOJIOXKEHHS] TCOPUH NICKTPOIUTHIECKOH
Jucconuanyy. Jlucconyanus KUcior,

OCHOBAHUU U COJIEH B BOAHBIX paCTBOpax.

KoHcTaHTa U cTenenp Aucconuanun
cIIaOBIX AIEKTPOJIUTOB U UX 3aBHCUMOCTh
OT pa3nMyYHBIX (PaKTOPOB. 3aKOH
paz6asnenus OctBanbaa. loHHbie
peaklnu B pacTBOpax 3JIEKTPOIMUTOB: UX
HalpasJeHHe, ITyOHMHa IPOTEKaAHMS.
YcnoBust HEOOPATHMOTO MIPOTEKAHUS
HMOHHBIX peaKIyid. DIEeKTPOIUTUYEeCKas
Jucconuanys Bosbsl. MonHoe
npousBeieHne Boibl. Bogopoausii n
THAPOKCUIBHBIN noka3arenu (pH u pOH)
U MX 3HaUY€HHsI B KUCIIBIX, LIETIOYHBIX U
HEHTpaNbHBIX cpenax. MHIuKaTopeL.
T'unponus coneit. Pasnuunsle ciydan
ruaponu3sa coneil. HeoGpaTumprii
rugponu3. CTeneHb U KOHCTaHTa
THAPOIIN3A, BIASHUE Pa3INIHBIX
¢axropos. /Jlex/

OIIK-1
OIIK-2 TIK-
2 TIK-9

J1.1
JI1.2J1
2.1
122
2.3

7.2

DNEeKTPONUTHI U HEDTIEKTPOIHTHL.
DNEKTPONUTHYECKAS TUCCOLUALIHS.
MexaHU3MBI AIIEKTPOITUTUYECKON
JMCCOLIMALIMY JIJIS BEIIECTB C

pa3siInIHbIMU TUIIAMHA XUMHYECKOMN CBS3H.

I'mnpartupoBanHble U
HETHPaTHPOBaHHbIC NOHEI. CHIIBHBIE U
crabble 3meKTpoauTsl. OCHOBHBIE
TIOJIOXKEHHS] TCOPUH NICKTPOIUTHIECKOH
Jucconuanyy. Jluccornyanus KUCoT,

OCHOBAHUU U COJIEH B BOAHBIX PaCTBOpax.

KoHcTaHTa 1 CTeNeHb JUCCOLUaN
cI1a0bIX NMEKTPOIUTOB U UX 3aBHCUMOCTD
OT pa3IHYHBIX (PaKTOPOB. 3aKOH
paz6asnenus OctBanbaa. lonusie
peakIiy B pacTBOPax MEKTPOIUTOB: HX
HaIpasjeHue, ITyOHMHa IPOTeKaHMS.
YcnoBust HEOOPATIMOTO IPOTEKAHUS
HOHHBIX peaKuuil. DNeKTpoNIuTHIecKast
Jaucconuanys Boasl. Honnoe
IIpou3BeicHUE BObl. Bomopoauslii u
TUAPOKCUIBHBIN noka3arenu (pH u pOH)
U MX 3HAUEHHS B KUCIIBIX, IENOYHBIX U
HEWTpaNbHBIX cpenax. MHIuKaTopeL.
T'unponus coneit. Pasnuunsle cirydau
ruaponusa coneil. HeoGpaTumplii
ruaponu3. CTeneHb U KOHCTaHTa
THAPOIIN3A, BIASHUE Pa3INIHBIX
¢axtopos. /J1ab/

OIIK-1
OIIK-2 TIK-
2 TIK-9

J1.1
J.2J1
2.1
122
2.3




7.3

DNEeKTPONUTHI 1 HEDTIEKTPOIHTHL.
DNEKTPONIUTHYECKAS TUCCOLUALIHS.
MexaHu3MBbI AIIEKTPOITUTUYECKON
JHCCOIHAIINH IS BEIIESCTB C
Pa3NIUYHBIMU TUIIAMH XUMUYECKOH CBS3H.
T'unparupoBaHHbIC U
HETHJIpaTHpOBaHHbIC HOHBI. CHUIIbHBIE U
crabbre 3meKkTpoauTsl. OCHOBHBIE
TIOJIOKCHUS TECOPUH TCKTPOIUTHICCKON
nuccoranuu. Jlucconmamnus KUcioT,

OCHOBAHUU U COJIEH B BOAHBIX paCTBOpax.

KoHcTaHTa U cTenenp Aucconuanun
cIIaOBIX AIEKTPOJIUTOB U UX 3aBHCUMOCTh
OT pa3nMyYHBIX (PaKTOPOB. 3aKOH
paz6asnenus OctBanbaa. loHHbie
peaklnu B pacTBOpax 3JIEKTPOIMUTOB: UX
HalpasJeHHe, ITyOHMHa IPOTEKaAHMS.
YcnoBust HEOOPATHMOTO MIPOTEKAHUS
HMOHHBIX peaKIyid. DIEeKTPOIUTUYEeCKas
Jucconuanys Bosbsl. MonHoe
npousBeieHne Boibl. Bogopoausii n
THAPOKCUIBHBIN noka3arenu (pH u pOH)
U MX 3HaUY€HHsI B KUCIIBIX, LIETIOYHBIX U
HEHTpaNbHBIX cpenax. MHIuKaTopeL.
T'unponus coneit. Pasnuunsle ciydan
ruaponu3sa coneil. HeoGpaTumprii
rugponu3. CTeneHb U KOHCTaHTa
THAPOIIN3A, BIASHUE Pa3INIHBIX

¢axropos. /Cp/

OIIK-1
OIIK-2 TIK-
2 TIK-9

J1.1
JI1.2J1
2.1
122
2.3

Kona
3aHATHS

HaumeHoBaHue pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kype

Yacos

Komneren-
UK

Jlurep
aTypa

Pecy
pcbl

Hnrte
PAKT.

IIpumeuyanue

Paznen 8. OkucaureabHo-
BOCCTAHOBUTECJIbHbBIC pealcuvm

8.1

OKHCITUTENBHO-BOCCTAHOBUTEIILHBIC
peakuuu. CTeneHb OKUCIEHHS.
OKHCITUTENb U BOCCTAHOBIICHHE.
BoccranoButenb U okuciienne. Meron
9JIEKTPOHHOTO OajaHca JJisi COCTaBICHUS
YpaBHEHHUI OKUCITUTENBHO-
BOCCTaHOBHUTEIBHBIX peakiuid. /JIek/

OIIK-1
OIIK-2 IIK-
2 IIK-9

J1.1
J1.2J1
2.1
2.2
J12.3

8.2

OKHCITUTENbHO-BOCCTAHOBUTEIbHbIC
peakimu. CTerneHb OKUCICHHUSI.
OKHCIHUTENh U BOCCTAHOBJICHHE.
BoccranoBuTens u okucieHne. Meron
9NIEKTPOHHOTO OanaHca sl COCTaBICHHUS
YPaBHEHHMH OKHCIUTENIBHO-
BOCCTAaHOBHUTEJBHBIX peakiuid. /J1ad/

OIIK-1
OIIK-2 IIK-
2 [IK-9

J1.1
JI1.271
2.1
J2.2
2.3

83

OKHCAUTETBHO-BOCCTAHOBUTENBHEIE
peaknun. CTeNeHb OKHUCIICHNUS.
OxucanuTensh U BOCCTAHOBJICHHE.
Boccranosutens 1 okucnenue. Meron
ANIEKTPOHHOTO OaslaHca JUI COCTaBICHUS
YpaBHEHHH OKUCIUTEIHHO-
BOCCTaHOBHUTENBHBIX peaknuil. /Cp/

OIIK-1
OIIK-2 IIK-
2 TIK-9

J1.1
JI1.2J1
2.1
2.2
2.3

Kon
3aHATHS

HanmeHoBaHHe pa3/iesioB U TeM /BUJ
3aHATHS/

Cemectp /
Kypc

Yacos

Komneren-
U

JIntep
aTypa

Pecy
pchl

Hnrte
PaKT.

IIpumeuyanue

Paznen 9. XuMuueckue cBoiicTBa
METALJIOB




9.1

Mertannbel. OcCOGEHHOCTH CTPOCHUS
aTOMOB U KpHuCTaJLIOB. PH3nueckue
cBoiicTBa MetayutoB. Kimaccudukarus
METAJIOB MO Pa3IUYHBIM IIPU3HAKAM.
XUMHYECKHE CBOMCTBA METAJLJIOB.
MeTanbl IIaBHBIX ¥ HOOOYHBIX
TIOATPYIII. DIEKTPOXHUMHYECKUN ST
HanpspkeHuit metayuoB. O61e cioco0s!
NoMydeHust MeTauioB. [lonstue o
Metantypruu. [Tupomeramryprus,
THAPOMETAILTYPIUS U
anekTpoMeTaTyprusi. CriiaBbl YepHbIE U
uBetHble. /JIex/

OIIK-2 IIK- | JI1.2JI

OIIK-1 J1.1
2 TIK-9 2.1

122
2.3

9.2

Mertamtel. OCOOEHHOCTH CTPOCHUS
aTOMOB ¥ KpUCTaoB. dusnueckne
cBoiicTBa MetaiuioB. Kiaccuduxanus
METAJUIOB [0 PA3JIMYHBIM IPU3HAKAM.
XUMHYECKHE CBOMCTBA METAJIIIOB.
MeTassl TAaBHBIX B TOOOYHBIX
MOATPYIII. DIEKTPOXUMUYECKUN P
HanpspKkeHui MetaiioB. OOIIue criocoOb!
mosryaeHust MeTasuioB. [loHsTHE O
MeTamutyprud. [Tupomeramnyprus,
THAPOMETAIUTYPTHs U
anekTpoMeTaiutyprus. CIIaBbl YepHBIE H
uBetHele. /J1a6/

OIIK-2 IIK- | JI1.2J1

OIIK-1 J1.1
2 [IK-9 2.1

2.2
2.3

9.3

Mertannbsl. OCOGEHHOCTH CTPOCHUS
aTOMOB U KpHUCTAILIOB. PH3nueckue
cBoiicTBa MetayutoB. Kimaccudukarus
METAJIIOB MO PA3IUYHBIM IIPU3HAKAM.
XUMHYECKHE CBOMCTBA METAJLIIOB.
Meranbl IaBHBIX ¥ HOOOYHBIX
TIOATPYIII. DIEKTPOXIUMHUYECKHUN ST
HanpspkeHnit Metaiuios. O61e ciocoOs!
noydeHust MetauioB. [Tonstue o
Metantypruu. [Tupomeramryprus,
THAPOMETAILTYPIUS U
anekTpoMeTaTyprusi. CriiaBbl YepHbIE U
uBetHbie. /Cp/

OIIK-2 IIK- | JI1.2JI

OIIK-1 J1.1
2 TIK-9 2.1

122
2.3

4.1 Oopa3oBaTejibHbIE TEXHOJIOTHH

Komangnas pabora

Jlexnus-auanor

BuptyanbHble IpaKTHKYMBI X TPEHAXKEPHI

BebOunaps! 1 BHICOKOH(BEPESHITIH

ACHHXpOHHBIE Web-KOH(EpeHIIUH U CEMHHAPHI

5. KOMILIEKT OIIEHOYHBIX CPEJICTB

5.1. KoMI1eKT OLICHOYHBIX CPEICTB

KomruiexT o11eHOUHBIX CPECTB 0 AUCUUILINHE, COCTOSIIUN U3 MaTepHUasIoB Al TEKYIEr0 KOHTPOJIS U IPOBEACHUS
MPOMEXXYTOUHOM aTTecTalluy 00YyJaroIUXCcsl, BKIIOYast HOPAJOK IPOBEICHUS IPOMEXKYTOUHOM aTTeCTallui, CHCTEMY OLIEHUBaHUS

PE3YIbTATOB HpOMe)KyTO‘IHOI‘;I aTTeCTallui U KPUTCPUHN BBICTABJICHHSA OLICHOK NPEACTABJICH B KOC JUCHUITIINHBI.

6. YHEBHO-METOJINYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas jquteparypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTABUTEIH 3arnaBue W3znarenbcTBO, TOI On.anpec

JI1.1 |MoxoB A. 1., COopHHUK 3a/1a4 110 0011 XUMUK: ydeOHOE Kemepogo: https://biblioclub.ru/in
Mypeiruna JI. K., nmocooue KemepoBckwuii dex.php?
AmnTommHa 1. M. TOCYZIapCTBEHHBIN page=book&id=23237

yHuBepcuret, 2010

8



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

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, rof On.axpec
JI1.2 [ Mudraxosa H. III., OOmas 1 HeopraHU4ecKast XUMHS: yaeOHO- Kazans: Kazanckuii https://biblioclub.ru/in
Ietposa T. I1., METOANYECKOe mocodre HAYy4HO- dex.php?
Paxmarymmna U. @., HCCIIC0BATEIbCKHAN page=book&id=25871
3unknueBa T. T., TEXHOJIOTHICCKHUH 1
Marrouesa O. U, YHUBEPCHUTET
Kysnenos A. M. (KHUTY), 2013
6.1.2. JlonosinuTe/IbHAS JIUTEPATYpa
ABTOpBI, COCTABUTEIH 3arnaBue UznarenbcTBO, TOX On.anpec
JI2.1 |IIumkosuu E. 1. Xumus: yae6HO-METOJUUECKOe TTOCOoOHe Kazaub: Kazanckuii https://biblioclub.ru/in
(benepanbHbII dex.php?
yauBepcuteT (KOVY), | page=book&id=27636
2014 0
JI2.2 |I'pubanosa O. B. OO01as 1 HeopraHU4ecKasi XUMHS: OITOPHBIC PocroB-Ha-/lony: https://biblioclub.ru/in
KOHCIIEKTBI, KOHTPOJILHBIE U TECTOBBIC 3aaHMS: ®dennkce, 2014 dex.php?
yaebHoe Tocodne page=book&id=27150
8
JI2.3 | Henucos B. B., OO011ast ¥ HeOpraHUYecKasi XUMH: yaeOHoe PocroB-na-/lony: https://biblioclub.ru/in
Tananos B. M., rocooue ®dennkc, 2013 dex.php?
Henncosa U. A., page=book&id=27159
Jpososososa T. 1., 8
Jenucos B. B.,
Tananos B. M.

6.3.1 Ilepeyens NporpaMMHOro odecrneyeHus

6.3.2 IlepeyeHb UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | KoHcynbpTaHT-TUIIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JTUCIUITJIMHBI (MOAY JIS)

Ayn. Ne Hasnauenne OcHaneHue
VYueOHas ayIuTOpHs Juist .
. | YueOnble wmecrta, obopynoBaHHBIE OJOYHONW MEOENbI0 C PACHOJIOKEHUEM
JlekumoHHas | IpOBEICHUS 3aHATHI
amurearpom. Pabouee MecTo mpemonaBaTessi B COCTaBE CTOJ, CTYd, TymOa,
aymuToOpHs | JEKIMOHHOTO U CEeMHUHApCKOTO Z
TpuOyHKa, KOMITBIOTEp TPENOAABATENs, IOIOJHHUTEIBFHOE  YCTPOHCTBO
(206 HULI, |Ttmna, KypcoOBOro MpPOEKTUPOBAHUS
O0TOOpakeHMS: HMHTEPAKTUBHAS [JOCKa C IpoekTopoM man HacreHHas JKK-
220, 225,226, |(BBIMONHEHHS KYypCOBBIX padoT),
MaHenb MM MapKepHas J0CKa C MPOEKTOPOM M CEHCOPHBIM JaTYMKOM.
227,228,300, |rpynmoBbIX U HHAUBUAYAJIBHBIX .
" IIpoektop M MoTopH30BaHHBIH 5KkpaH. IloTonouHBIE MOBOPOTHBIE KaMEphI.
301, 303, 317, | kKoHCYyNbTaLUH, TEKYIIEro o
. | loxymeHnT-kamepa.  3BykoBas ~ cucTeMa.  IlIaHIIETHBIM ~ KOMIBIOTED.
423,424) KOHTPOJII U TPOMEXYTOYHOU
dnumnyaprt.
aTTeCTalnH.
YuebHas ayIuTOpUs TUTS
IPOBEAEHHS 3aHATHI
Pabouee mecTo mpermogaBaTedst B COCTaBE CTON, CTYN, TyM0a, KOMITBIOTED.
CEMUHAPCKOTO  THIA, KypCcOBOTO
WntepakTBHAasg Jocka ¢ mpoekropoM. IloTonouHas MOBOpOTHas Kamepa.
406 HULT MIPOEKTUPOBAHUS (BBITTOTHEHUS
JlokymeHT-Kamepa. 3BykoBas cucrema. JlaGopatopHoe o0opynoBaHHME st
KYPCOBBIX paboT), MPaKTUIECKUX
N3y9eHHS METAJUTYPTHYECKHX MPOIIECCOB
pabot o HAalpaBJIeHHUIO
Merannyprus.

8. METOJJUMYECKHUE YKA3ZAHUA JJIA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUIIJIMHBI (MOAY JISA)

Mertoanyeckue yKa3aHus Ul 00YIaOIIUXCs IO OCBOCHHIO TUCIUTUTHHBI
1. U3ydenue pabodei mporpaMMbl TACITHITIHHBL.
2. Ilocemenne U KOHCIEKTUPOBAHUE JIEKLIU.

3. Obs3arenpHast MOATOTOBKA K MPAKTUYECKUM 3aHITHSIM.

4. VI3ydyeHne OCHOBHOM U TOTIOJHUTEIBHON JIUTEPATyphl, HHTEPHET-HCTOYHUKOB.

5. BuIlosTHeHNE BCEX BUIOB CAMOCTOSATEIILHON paOOTHI.

OddexTnBHOE OCBOCHNE IMCUUILIMHBI IPE/IIOIaraeT peryisipHoe IOCEIIEHIE BCEX BUIOB ayIUTOPHBIX 3aHATHH, BBIOJIHEHHE
IUIaHa CAMOCTOSATENBHOH pabOoThI B ITOIHOM 00bEME U IIPOXOKACHNE aTTECTAllUH B COOTBETCTBUH C KaJICHAAPHBIM YIeOHBIM

rpadukom.

CryneHTy peKOMEHIyeTcsl 03HAKOMHTBCS CO CITCKOM OCHOBHOM M JIONOJIHUTENBHOM JInTepatyphl. JlocTyn kK HHYOPMaOHHBIM
pecypcaM OMOIHOTEKH M HHPOPMAMOHHO-CIIPAaBOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHn30oBaH B YHTATHHOM 3ajie OMOIHOTEKH
co crannoHapHbIX [I9BM, m6o ¢ muaroro [I19BM (HOyTOyKa, MIaHIIETHOrO KOMITBIOTEPA HIIH HHOTO MOOHMIBHOTO YCTPOICTRA)
HOCPEeCTBOM GECIIPOBOIHOIO JIOCTYIIA ITPY AKTUBALMN MHIIMBUYaIbHOH YHETHON 3aITHCH.

3agaHus ¥ METOIMYECKHE YKa3aHHs K BBIITOJIHEHHIO Ta00PaTOPHEIX pabOT COCTABIEHB! B COOTBETCTBUH C pabodeil mporpaMMon
JUCUUIUIMHBI XuMUs npeactasiensl B Y MK nucuuniusel.
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JlaGopaTopHbIil MPAaKTHKyM HAMPABJICH HA YIIyOJICHHOE H3yYCHHE TECOPETHYECCKOTO MaTepralia i Ha IPHOOPETCHUE YMEHHS,
HaBBIKOB M OITbITA MPOBEACHUS SKCIICPUMEHTA, aHaTN3a U 00pa0OTKH €ro pe3ylIbTaToB.

C 1eJbo OLICHKH ypOBHS OCBOCHHSI MaTepHaia 1o KaxJ10i 1adopaTopHOi paboTe cocTaBiIseTCcs OTYET, Ha OCHOBAHUH KOTOPOTO
HPOBOANTCS 3allliTa J1a00PaTOPHOH pabOTHI.

MeTtoauueckue PEKOMEHAAIINN K OpraHn3aly U BBITIOJIHCHUTO CaMOCTOSITCILHOM pa6OTI)I COCTaBJICHBI B COOTBCTCTBUMU C pa60qe171
nporpaMMoﬁ JUCHHUITIIMHBI XMW U IIPCACTABICHBI B YMK JUCIHUITIIINHBI.

CamocrosrenbHas paboTa CTyAEHTOB BKIIIOYAET OCBOCHHE TEOPETHIECKOTO MaTepHalla, MOATOTOBKY K BBITTOITHEHHUIO 3aJaHUH
71a00PaTOPHBIX 3aHATHH, U TIOATOTOBKY K 3a4eTy.

MeTtoandeckue peKOMEHIANNH 110 OpTaHU3aIii 00pa30BaTeIbHOTO TpoIiecca U 00ydeHHs MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMA
BO3MOKHOCTSIMH 3/10POBBS

ITpu HEOOXOUMOCTH TPOTpaMMa JUCIUILIHHBI MOKET OBITh Al THPOBaHA JUIS HHKITFO3UBHOTO 00YYEHISI MHBATUIOB H JIUIL C
OTpaHNYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI C YIETOM 0COOEHHOCTEH MX IMCUXO(PU3NIECKOTO PAa3BUTHS, HHIUBHYaTbHBIX
BO3MOKHOCTEH M HEOOXOJUMBIX CIIEHUANBHBIX YCIOBHIA UX O0YUEHHS.

[Ipu HanM4YMuM B TPYIIIE CTYIEHTOB C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI BO3MOYKHO HCITOJIb30BATh a/IalITUBHBIC
TEXHOJIOTHH.

JJ1s CTYACHTOB C OTPaHUYEHHBIM CITYXOM:

- HCIIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTUUYECKUX MaTepHUaIoB (KapTOUKU, PUCYHKH, TMCbMEHHOE ONKCAHHUE, CXEMBI U T.I1.) KaKk
TIOMOIIb JUTSI MOHUMAHUS M PEIICHHS TIOCTaBJICHHOM 3a]1a4;

- HCTIOJIb30BaHUE BUACOMATEPHAIIOB, KOTOPHIE JAIOT BOZMOKHOCTD MOHSATH TEMY 3aHSTHS U OCYIIECTBUTh KOMMYHUKATHBHBIE
NeHCTBUS;

- BBITIOJIHEHHUE MPOEKTHBIX 33/IaHUH 110 U3y4aeMbIM TEMaM.

JIJI CTYICHTOB C OTpaHUYCHHBIM 3pEHUEM:

- HCTIOJIb30BaHUe (DPMIIBMOB C BO3MOXKHOCTBIO BOCTIPHSTHS Ha CIIyX JaBaeMOW B HUX WHPOPMAIIUH JUIS TIOCIEAYIOIIETO ee
00CYXIeHNUS;

- HCTIOJIb30BaHUE ayTMOMATEPUATIOB TI0 U3ydaeMbIM TEMaM, HMEIOIINMCS Ha Kadenpe;

- HHAMBHyaJbHOE OOIIEHUE C TIPENo/IaBaTelleM [0 N3y4aeMOMy MaTepHaly,

- TBOPUYECKHE 33JaHUs IO U3y4aeMbIM TEMaM HJIHU 110 JTMYHOMY JKEJAHHUIO C YUETOM HHTEPECOB 00ydaeMoro.
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