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PABOYAA TPOT'PAMMA JTUCHUITJIMHBI

MATEMATUYECKHUE U ECTECTBEHHO-
HAYYHDBIE ACHHEKTBI TPO®ECCUOHAJIBHOU
AEATEJIBHOCTHU

3akpernieHa 3a xadenapoit MeTaJJIypruu
YueOHslii m1aH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTauryprust IBETHBIX
MeTayioB"
Kamuduxars O0axaiaBp
®dopma o0ydeHus oYHast
OO0mas TpyI0eMKOCTh 43ET
YacoB 1o yueOHOMY ILIaHy 144 Bunbl koHTpOJNIS B cemecTpax:
B TOM UYHUCIIE: 9K3aMeHBI |
ayJUTOPHBIE 3aHATUS 76
CaMOCTOSATENNbHAsA paboTa 41

4acoB Ha KOHTPOJIb 27



Pacnpeneﬂelme YacoB JMCHHUIIMHBI 110 CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 1(.1)
Ha Kypee>) Hroro
Henens 14
Bun 3ansTuit vin | pIo| oo PII

Jlexuuu 28 (28 |28 |28
JlaGopatopusbie 20 120 |20 |20
IIpakTuyeckue 28 |28 |28 |28
Uroro ayn. 76 |76 |76 |76
Konrakrnas pabora |76 |76 |76 |76
Cam. pabota 41 |41 |41 |41
Yacsl Ha KOHTPOJIb 27 |27 |27 (27
Hroro 144 | 144 | 144 | 144




Pa3paboTunk nporpaMmsr:

KaHO. XUM. HAYK, 0oy. kagedpwi, Pedoposvix Hamanvs Bradumuposna

Pabouas mporpaMma JUCIATUTHHBI
Xumusi

paspaborana B coorserctBun ¢ ®PI'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a oT 29.06.2021 nmpotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-obecnedenue pyHAAMEHTATBHON XUMHIECKOH TTOATOTOBKH, CIIOCOOCTBYIOIIEH (HOPMUPOBAHIIO MIPOBO33PEHUS COBPEMEHHOTO
CIIELMaIINCTa, 00ECIIeUYMBAIOLIETro €ro O0IEKYIbTYPHOE PAa3BUTHE;

-(opMupoBaHue 3HAHUI OCHOBHBIX IOHATHH U 3aKOHOB XMMHH, CBOMCTB BayKHEHIIINX BEIIECTB, OKPY>KAIOIINX YETIOBEKa B
TIOBCETHEBHO JKI3HH, IPUPO/IE, IPOMBIIIIEHHOCTH, TIOHUMAaHHE CYTH XUMHYECKHUX PEBPACHUH, YMEHUH IPUMEHSTh
MOTyYCHHBIE 3HAHUS P PELIeHNH TPO(eCCHOHANBHBIX 3aad.

1.1 3agaun

IIpouecc n3yueHns TUCHUIINHBI HAPABICH Ha ()OPMUPOBAHHE CIEIYIOMNX KOMICTEHIINI:
-CIIOCOOHOCTBIO K CaMOOPraHU3aIMU U caMO00Pa30BaHUIO;
-TOTOBHOCTBIO COYETaTh TEOPHUIO U IIPAKTUKY Ul PELICHUS MHKEHEPHBIX 3a/1a4.

2. MECTO JUCHHUIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hwukn (pazmen) OIT: | 51.0.04

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | lannslit Kypc 6a3upyercst Ha MIKOJIbHBIX 3HAHUAX Kypca XUMUH (KIIACChl HEOPTaHUUECKUX COCIMHEHHH, TEOPHU
EKTPOIUTHICCKOH NUCCOMUALINN, CTPOCHUH aTOMa), (GPU3UKH (Ta30BBIE 3aKOHBI, CTPOCHHE aTOMa, JIEKTPHIECTBO,
MarHeTu3M, 3JIEMEHThI 30HHO! TeOpHH TBEPJOro Tesla) ¥ MaTeMaTUKH (YPaBHEHUS U CHCTeMa YpaBHEHHH, TeHCTBHE CO
CTENECHSIMHU U KOPHSIMH, CPEAHHIE BEINYUHBI, HATYPAIBHbIE U ICCATHYHBIC JTOTapu(Mbl, IIPOIIOPLHUOHAIBHOCTD, (YHKLUH 1
uX TpaduKm).

2.2 | AucuunjauHbl (MOAY/IU) M IPAKTUKH, JJI51 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIA) HEOOXOIUMO KAK
npeaniecTByIee:

2.2.1 | Bceobmtas ucropus

2.2.2 | Ucropus Poccun

2.2.3 | KomnproTepHas rpaduka

2.2.4 | O3HaKOMHTENIbHAS IPAKTUKA

2.2.5 [ OcHOBBI KpHCTAILIOrpah i X MUHEPATIOTHH

2.2.6 | I[IpuknagHBIe OCHOBHI PO(ECCHOHANBEHBIX 3HAHUH

2.2.7 | Pycckuil s13bIK U KyJIbTYpa peun

2.2.8 | YueOHas nmpakTHKa

2.2.9 | XuMusa MeTaIioB

2.2.10 | [IpuxnagHbie acCHEKThl PU3UKO-XUMHUECKUX 3HAHUH

2.2.11 | IIpon3BoACTBeHHAs IPaKTHKA

2.2.12 | ConpoTHBIEHUE MaTEPUATIOB

2.2.13 | TexHomoru4eckas (POEKTHO-TEXHOJIOTHYECKasT) IIPaKTHKA

2.2.14 | ®dusznyeckas XUMHUS

2.2.15 | dunocodus

2.2.16 | Dxonoruyeckue npodIeMbl METAILTYPIrHUECKOTO IPOU3BOACTBA

2.2.17 | Oxonorus

2.2.18 | DxoHOMHUYECKAS TEOPUS

2.2.19 | OxoHOMHYECKOE 00eCIIeUCHNEe METAIUTY PrHYECKUX TEXHOIOTHI

2.2.20 | MeToap! KOHTPOJISL ¥ aHAJIA3a BEUIECTB

2.2.21 | Metposorus, CTaHAapTH3aus U cepTHHUKAIUSL

2.2.22 | [IpaBoBeneHME

2.2.23 | Tenno¢puzuka

2.2.24 | ®U3UKO-XUMUS METAJLTYPrHYECKHUX MPOLECCOB U CHCTEM

2.2.25 | DneKTpoTeXHUKA U 3IEKTPOHUKA

2.2.26 | MarepuanoBeneHue

2.2.27 | MeTannoBeicHuE

2.2.28 | Meranyprus 0JaropoHbIX U peIKUX METAIIIOB

2.2.29 | Metamtyprus TsDKENbIX [IBETHBIX METAIJIOB

2.2.30 | OborarreHne moJje3HbIX HCKOMAaEMBIX

2.2.31 | OcHOBBI TEXHOJIOTHH MOTYYEHHS B 00pabOTKN METaIOB

2.2.32 | TermorexHuka

2.2.33 | UndopmannonHoe obecriedeHre MEeTaJuTyprudecKoro Mpou3BOJICTBA

2.2.34 | O6opynoBaHHE THAPOMETAIUTYPTHYECKUX 3aBOJIOB




2.2.35 | O6opynoBaHHE MHPOMETAIUTYPTUUCCKHUX 3aBOJIOB

2.2.36 | OcHOBBI IPOEKTUPOBAHUS METAILIIYPrUUECKUX MPEAIPUATUN

2.2.37 | IIpoexTrpoBaHre U JIOTUCTUKA TEXHOJIOTHYECKHUX MPOIIECCOB

2.2.38 | TeopeTn4ecKkie OCHOBBI HOBBIX MMUPOMETALTYPTHUECKHUX MPOLIECCOB

2.2.39 | Teopust TuAPOMETAILTYPIrHYECKUX IPOLIECCOB

2.2.40 | Teopust METAIITypPrUYECKUX MPOIIECCOB

2.2.41 | Teopus 3KCIIEpUMEHTA

2.2.42 | Teopus 31EKTPOXUMHUYECKUX IIPOLIECCOB

2.2.43 | ABTOMaTH3aIUsl METAJUTYPrUYECKUX MIPOLIECCOB

2.2.44 | MludopManmoHHbIC TEXHOIOTUH B METAJLTYPrHH

2.2.45 | JIuteliHOE MTPOU3BOJICTBO

2.2.46 | Metannyprus 30510Ta ¥ cepedpa

2.2.47 | Metanmyprus JIeTKAX U TYTOIUIaBKUX METAJJIOB

2.2.48 | Metamtyprus Meu U COIyTCTBYIOIUX AJIEMEHTOB

2.2.49 | Metatyprus 4epHbIX METaJJIOB

2.2.50 | MoaenupoBaHue MPOIECCOB M 00BEKTOB B METAJTYPIHH

2.2.51 | O6paboTKa METAIIIOB NaBICHUEM

2.2.52 | CoBpeMeHHbIE TEXHOJIOTUH MTOJYYEHHUS [IBETHBIX METAIIJIOB M COIYTCTBYIOIINX IIEMEHTOB

2.2.53 | TepmoobpaboTKa

2.2.54 |T'ocynapcTBeHHast UTOTOBas aTTeCTALUs

2.2.55 | 3amura BBITyCKHON KBATH(HUKAITMOHHOH padoTHI

2.2.56 | Merannyprust CBUHLA U CONMYTCTBYIOIIUX AJIEMEHTOB

2.2.57 | Metamutyprust IUHKa ¥ COMTyTCTBYIOIUX JIEMEHTOB

2.2.58 | OcHOBBI TPOEKTUPOBAHUS U CTPOUTEILHOE JIEJI0

2.2.59 | IloaroToBka K mpoLeaype 3alUThl BBITYCKHON KBATU(UKAIIMOHHON paboTh

2.2.60 | IIpennumnnomMHas mpakTukKa

2.2.61 | DxoHOMUKA U yIpaBIIEHUE Ha NIPENIPUATHH

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUS TUCIIAILIMHEI
(MOZY.JIS)

OIlNK-1: Cnoco6eH pewwaTb 3agaum npoceccuoHanbHOM AeATeNIbHOCTU, MPUMEHAA MeTOoAbl MoAeNIMPOBaHUSA,
MaTemMaTU4ecKoro aHanu3a, eCTeCTBeHHOHay4Hble N O0LenHXeHepHble 3HaHUA

NOIK-1.3: BnageeT: HaBblkaMn MaTeMaTU4eCKoro aHanmsa u MmogenvpoBaHus

NOMK-1.1: 3HaeT: Pn3MKo-XMMmM4eckme OCHOBbI U METOAbI MaTEMATMYECKOr0 MOAENMPOBaHNS MeTannypruyeckmx
NpoLEeCcCcoB Nosy4YeHUs LBETHbLIX METanmnos

MOIK-1.2: YMeeT: BbISIBNATb NPUYMHBLI HECOOTBETCTBUS NapaMeTpPOB TEXHOMNOMMYECKOro npouecca, NPorHo3mMpoBaTh
nosefeHne npouecca Ha OCHOBE MaTeMaTMYeCKMX Mogernen

ONK-4: Cnoco6eH NpoBoAUTL U3MepPeHUs U HabnoaeHus B cdepe NpoceccMoHanLHOW AeATENbHOCTH,
o6pabaTbiBaTb U NpeACTaBNATL IKCNepUMEHTalNbHble AaHHble

MOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHLIE CPEeACTBA U3MEPEHNS, MaTEMATUYECKUI annapaT Ansi o6paboTku n
aHanmaa aKcnepMMeHTarnbHbIX AaHHbIX

MOIK-4.1: 3HaeT: oCHOBbI METPOSIOMNK, MeTobl 00paboTKM 3KCNepPMMEHTarNbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHUSA U3MEPEHUI N X 06paboTKK

OlK-5: CnocobeH peliaTtb Hay4HO-UccnegoBaTenbCKMe 3a4aym Npu ocyLecTBIeHMU npodeccnoHanHomn
[eATeNbHOCTU C NPUMeHeHNneM COBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHONOTUM U NPUKNaAHbIX annapaTHo-
nporpamMMHbIX CPeacTB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MH(POPMALIMOHHBIX TEXHOOMMI U NpUKNagHbIX annapaTHO-NPorpamMmmMHbIX
cpeacTs

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pe3ynbTaToB BbINOMHEHUS Hay4YHO-TEXHNYECKUX 3adad B
npoceccnoHansHon OeaTensHOCTM

NOIK-5.2; YmeeT: npuMeHATb MHpOPMALIMOHHbIE TEXHOMNOMMM U NPOrpaMMHOe obecneyeHne ansa peeHns Hay4yHo-
nccrnegoBaTenbCkMx 3agay B 06r1acTu NonyyYeHns UBETHbIX MeTansnos

OlMK-7: CnocobeH aHanU3npoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYH0 AOKYMEHTaLUI0, CBA3AHHYIO C
npodeccuoHaNnbLHOM AeATENLHOCTLIO, B COOTBETCTBUU C AeACTBYHOLWMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTaruTypruieckon oTpacnm




MOIK-7.1: 3HaeT: OCHOBbI COCTaBIEHUS N UCMONBb30BaHNS] HOPMATUBHBIX JOKYMEHTOB MeTanlypruieckon otpacnm

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYO AOKYMEHTALMIO TEXHONOMM-4EeCKOro npouecca 1 npMHuMaThb
00OCHOBaHHbIE peLleHus

MOIK-7.3: BnageeT: HaBblkaMn COCTaBEHNST U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaUMW NONYyYEHNs LBETHbIX
mMeTannos

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MH(OpPMaLMK, NPUMEHSATb CUCTEMHbIN
noaxon ANA pelleHust NocTaBreHHbIX 3aaay

NYK-1.1: HaxogouT u aHanuanpyeTt nMetoLLytocs MHpopMaLmio Ang peLlleHnst NocTaBneHHbIX 3aaau

NYK-1.3: AHanuaupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He40CTaTKOB

UYK-1.2: Npeanaraet nyTu pelleHns 3agayn Ha OCHOBE CUCTEMHOIo Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4y B pamMKax NoCTaBMeHHOW Lenuv U BbIoOUpaTb ONnTUManbHble
cnocobbl UX pelleHusi, UCXOAA U3 AeNCTBYIOLWMUX NPAaBOBbIX HOPM, UMEKLMUXCSH PeCYpPCcoB U OrpaHUyYeHumn

NYK-2.3: TpoBoanT TEXHUKO — 3KOHOMUYECKOe 060CHOBaHWE, aHanMa3npyeT agekBaTHOCTb NPUHMMaeMbIX peLleHnn
C Y4eTOM AEeNCTBYIOLUX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble Cnocobbl peleHns 3agad

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOSTHUTENEN ON1s pelleHns 3agaym

YK-4: Cnoco6eH ocyLecTBNATL AeNTOBYH KOMMYHUKaLMIO B YCTHOW U MMCbMEeHHOW hopMax Ha
rocygapcTBeHHOM si3bike Poccumnckon ®epgepaumm n MHOCTpaHHOM(bIX) A3blke(ax)

NYK-4.1: BbI6MpaeT KOMMYHUKaTUBHbIE TEXHOJI0TNN obLeHus Ha rocyaapCtB€HHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BbinonHsaeT nepeBod NpoeccnoHarnbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha roCy4apCTBEHHbIN S3bIK 1
obpaTtHo

NYK-4.2: OcyulectBnsaeT AenoByo Nepenncky Ha rocyfapcTBEHHOM Y MIHOCTPaHHOM S3blkax

B pe3ynbTaTe 0cBOEHUS AUCHMIJIMHBI (MOIYJIS1) O0Y4AIOUIUICS H0/KEH

3.1 (3HaTh:

3.1.1| 1. OcHOBBI caMOOpraHU3aLUU U CAMOOOPA30BAHUSI.

3.1.2 | 2. Ilepuoamueckuit 3axon J[.1. Menneneesa, THUIIBI ¥ MEXaHU3MBI 0Opa30BaHUS HOHHOM, KOBaJIEHTHO! (HETIONSAPHOIL 1
MOJISIPHOM ), METAIUTMYECKON ¥ BOJOPOHOM CBSI3€i, OCHOBHBIE TOJI0KEHUS TEOPUH PACTBOPOB U IJICKTPOTUTHUECKON
JUCCOIMAIINY, CYIITHOCTh peakiuii HOHHOTO OOMEeHa, THIpoJIn3a cojiei, 3akoH ['ecca, mpunmun Jle Illatense-bpayna.

3.2 | YMeTh:

3.2.1| 1. Ha MpaKTHUKE METO/IbI CAMOOPTaHU3AINN H CaMOOOPa30BaHMUs.

3.2.2|2. CocTaBnaTh dIEKTPOHHBIE U rpadudeckre GopMyIIbl CTPOSHHS JIEKTPOHHBIX 000JI0YEK aTOMOB, MEXaHU3M
00pa30BaHMsI XMMHYECKOHN CBSI3H 3alIUCHIBATh YPABHEHHUSI POLIECCOB AIEKTPOIUTHYESCKON JUCCOLNALNY 3IEKTPOINTOB
Ppa3HOM IPUPOB! (KUCIOTH, OCHOBAHHS M COJIH), PEaKIIMH HOHHOTO 0OMEHa C TOMOIIBI0 MOJICKYIIIPHBIX, TIOJTHBIX HOHHBIX
U COKpAIICHHBIX HOHHBIX YPaBHEHHH, peaKI[MH THAPONN3a, ONPEIeTITh CTAaHIapTHYIO SHTAIBIHIO 00pa30BaHMU,
MIPOU3BOUTE PACUEThl IO TEPMOXHUMHUYECKUM YPaBHCHUSM.

3.3 | Bragern:

3.3.1| 1. HaBbikamMu OLIEHKHM pe3yIbTaTOB CAMOOPTaHU3ALUHU U CaMOOOPa30BaHHSI.

3.3.2 | 2. HaBblkaMu onpeAesnsaTh XMMUYECKHUE CBOMCTBA 3JIEMEHTOB, UCXO/I U3 UX MOJIOKEHUS B IEPUOANYECKON CUCTEME U
9NEKTPOHHOTO CTPOEHHUS, ONPENENATh THII XUMUYECKOH CBS3U, COCTABISATh XUMHUUYECKUE YPABHEHUS, ONPEACTTh
TeroBor 3G deKT peakuuu.

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJISA)

Kon HaunmeHoBaHue pa3ieioB U TeM /BHT Cemectp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvpe 197074 arypa | pChl | paKT.

Pasznen 1. Beenenue




1.1

Xumus kak Hayka. [Ipeamer xumuu.
MecTo XUMHU B Py €CTECTBEHHBIX U
Ipyrux Hayk. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.3
1.4
J1.2
JI1.1J1
23
2.2
2.4
J2.1

Kon
3aHATHS

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

Cemectp
/ Kype

Yacos

Komneren-
UK

Jlurep
aTypa

Pecy
pCbl

Hnre
PAKT.

IIpumeuyanue

Pa3gen 2. CtpoeHue aToma

2.1

Crtpoenue atoma. CoCcTaBHbIE YaCTH
aTomMa. OcOGEHHOCTH MOBEICHUS
9JIEKTPOHA KaK MUKPOYACTHIEL. [ToHATHE
00 opbuTamm. XapakTepucTUKa
9HEPreTU4eCcKOro COCTOSIHUS MEKTPOHA
KBaHTOBBIMH unciamu. [Tpuanum [Maymm.
IIpasuno I'ynpa. IlpuHnun MUHUMAaIbHOR
SHepruu. DNeKTpoHHbIe GopMyIbl. /Jlex/

NYK-1.1
NYK-1.2
NVK-1.3
NYyK-2.1
NYyK-2.2
NVyK-2.3
NVyK-4.1
NYK-4.2
NYK-4.3
NOIIK-1.1
NOIIK-1.2
NOIIK-1.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.3
J1.4
J1.2
JI1.1J1
23
2.2
2.4
2.1

2.2

Crpoenue atoma. CocTaBHbIE YacTH
aroma. OcOOEHHOCTH MTOBEACHUS
JNEKTPOHA KaK MUKpoJacTHLbL. [ToHsaTHE
00 opbuTanmm. XapakTeprucTHKA
9HEPreTHYeCKOro COCTOSHUS IEKTPOHA
KBaHTOBbIMHU uucnamu. [Tpunnun IMaymnu.
IIpasuno I'ynaa. [IpuHIMn MUHUMAaIbHOR
SHepruu. DIeKTpoHHEIe popmydsl. /TIp/

NVK-1.1
NYK-1.2
NYK-1.3
NyK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NVK-4.2
NYyK-4.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-7.1
HOIIK-7.2
NOIIK-7.3

J1.3
1.4
J1.2
JI1.1J1
23
2.2
2.4
J2.1




2.3 Crtpoenue atoma. CoCcTaBHbIE YaCTH 1 4 NYK-1.1 J1.3 0
aroma. OcOOEHHOCTH MOBEACHUS HUYK-1.2 JI1.4
3JIEKTPOHA KaK MUKpouyacTullsl. [lonsarue NVYK-1.3 J1.2
00 opOuTanmu. XapakTeprucTHKa NyK-2.1 | J1.1J1
9HEPreTUYECKOTO COCTOSHHS AJIEKTPOHA NVyK-2.2 2.3
KBaHTOBbIMH uuciamu. [Ipunnun [Maymm. NYK-2.3 J12.2
IIpasuno I'ynpa. IIpuHumMn MUHUMAaIbHOR NVK-4.1 2.4
SHepruu. DNeKTpoHHbIe hopmydsl. /Cp/ NyK-4.2 J12.1

NVYK-4.3
HOIIK-1.1
HOIIK-1.2
HOIIK-1.3
NOIIK-4.1
NOIIK-4.2
HOIIK-4.3
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
Kon HaumeHoBaHue pa3/ie0B U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M1 aTypa | pchbl | paKT.
Pa3nen 3. Ilepuoauyeckuii 3aK0H 1
NepUoIMYecKasi CHCTeMA 3J1eMEeHTOB
JA.A.Menpeneena

3.1 Ilepnoguueckuii 3axon /{.J11.Menzeneesa. 1 2 NYK-1.1 JI1.3 0
OuU3NUECKUI CMBICT MTOPSAKOBOTO HOMEpa NYK-1.2 JI1.4
anemenTa. [lepuoanueckas cucrema NYK-1.3 J1.2
3JIEMEHTOB U €€ CBA3b CO CTPOCHHEM NyK-2.1 | JI1.1JI
aroma. CTpyKTypa HepHOIIIECKOi NVK-2.2 23
CHUCTEMBI: TIEPHO/IbI, TPYTIIIHI U NYK-2.3 J12.2
moarpymirsl. OCOOCHHOCTH CTPOCHHS NVK-4.1 2.4
ATOMOB DJIEMEHTOB TJIABHBIX U TIOOOYHBIX NYK-4.2 J12.1
MOATPYIIL: §-, P-, d- U f- 27IeMeHTEHI. NYK-4.3
OnekTpoHHbIe aHanory. [lepuoanuHocTh NOIIK-1.1
W3MEHEHHS CBOMCTB 3JIEMEHTOB U UX NOIIK-1.2
coenuHeHui. /Jlex/ HOIIK-1.3

HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
NOIIK-7.1
HOIIK-7.2

NOIIK-7.3




32 Ilepuoguueckuii 3axkon /{.J11.Menzeneesa. 1 4 NYK-1.1 J1.3 0
Du3nYecKuil CMBICI MOPSAKOBOTO HOMEpa NYK-1.2 JI1.4
anemenTa. [lepuoanueckas cucrema NVYK-1.3 J1.2
3JIEMEHTOB U €€ CBA3b CO CTPOCHUEM NyK-2.1 | JI1.1J1
aToMa. CTpyKTypa IeprHoAnIecKoi NVyK-2.2 2.3
CHUCTEMBI: TIEPHO/IbI, TPYTIIILI U NYK-2.3 J12.2
noArpymrsl. OCOOCHHOCTH CTPOCHHS NVK-4.1 2.4
ATOMOB DJIEMEHTOB TJIABHBIX U TTOOOYHBIX NyK-4.2 J12.1
MOATPYIIL: S-, p-, d- U f- AMeMeHTHI. NYK-4.3
OnekTpoHHbIe aHanory. [lepuoauuHocTh HOIIK-1.1
W3MEHEHHUS CBOMCTB 3JIEMEHTOB U HX NOIIK-1.2
coenunenui. /Ilp/ HNOIIK-1.3

NOIIK-4.1
NOIIK-4.2
HOIIK-4.3
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3

33 Ilepunonuueckuii 3axon /{.11.Menzaeneesa. 1 4 NYK-1.1 J1.3 0
®u3nyecKkuil CMbICI MOPSAKOBOIO HOMEpa NYK-1.2 1.4
anemenTa. [lepuoanueckas cucrema NYK-1.3 JI1.2
3JIEMEHTOB U €€ CBA3b CO CTPOCHHEM NyK-2.1 | JI1.1JI
atroma. CTpyKTypa HepHOIIIeCcKOit NyK-2.2 23
CUCTEMBI: NIEPUOJIBL, TPYIIIBI U NVyK-2.3 2.2
noarpymnisl. OCOOEHHOCTH CTPOCHHUS NYK-4.1 2.4
ATOMOB DJIEMEHTOB TJIABHBIX U TIOOOYHBIX NYK-4.2 J12.1
MOATPYMIL: S-, p-, d- U f- AMeMeHTHI. NYK-4.3
OnekTpoHHbIe aHanory. [lepuoauuHocTh NOIIK-1.1
W3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX NOIIK-1.2
coenunaenuii. /Cp/ HOIIK-1.3

NOIIK-4.1
NOIIK-4.2
HOIIK-4.3
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-7.1
HOIIK-7.2
NOIIK-7.3
Kon HaunmeHoBaHue pa3/1ei0B U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | UuTte | Ilpumeuanue
3aHATUSA 3aHATUs/ / Kvypc 197074 aTypa | pChl | paKT.

Pa3nen 4. XuMuueckas cBsi3b U
CTpO€eHHE BelllecTBa




4.1 Ipupona, knaccuduranys XUMUIECKOH 1 2 NYK-1.1 J1.3 0
cBs3M. MeXxaHn3Mbl 00pa3oBaHus NYK-1.2 JI1.4
XUMHUYECKOU cBsi3u. VIOHHAs XuMUUecKast NVYK-1.3 J1.2
cBA3b. VIOHHBIE KPUCTAIUITMYECKHE NyK-2.1 | JI1.1J1
pemeTk. CBOICTBa BEIIECTB ¢ HOHHBIM NUYK-2.2 2.3
THUIIOM KPHUCTAJUIMYECKOM PEIIeTKH. NYK-2.3 J12.2
KoBanentnast xummaeckast CBs3b. NYK-4.1 2.4
MexaHu3M 00pa30BaHHs KOBAJIEHTHOU NYK-4.2 J2.1
cBs131 (OOMEHHBI U JOHOPHO- NYK-4.3
AKIEITOPHBI). HOIIK-1.1
DneKTpooTpULaTeIbHOCTh. KoBaneHTHBIE NOIIK-1.2
MOJISIPHAS ¥ HETIOJIAPHAs CBSI3U. HOIIK-1.3
KpaTHOCTh KOBaJIEHTHOM CBSI3H. NOIIK-4.1
MounekynsipHble 1 aTOMHBIE NOIIK-4.2
KpHCcTaJm4eckue pemerkn. CBoiicTa NOIIK-4.3
BEIIECTB C MOJIEKYJISIPHBIMU M @aTOMHBIMU HOIIK-5.1
KPUCTAJUIMYECKUMU PELIETKAMHU. NOIIK-5.2
Merammnueckas cBsi3b. MeTamndeckas NOIIK-5.3
KpUCTaJUINYeCKasl pelieTka u HOIIK-7.1
MeTaJuIM4yecKasi XUMMU4ecKas CBA3b. NOIIK-7.2
Bonopoxnnas cBsaze. /Jlex/ NOIIK-7.3

4.2 [pupona, kraccudukanms XUMHIECKON 1 4 NVK-1.1 J1.3 0
CBSI3H. MexaHU3MbI 00pa30BaHUS NYK-1.2 1.4
XUMHUYeCKOH cBsi3U. VloHHasi XuMHuyeckast NVYK-1.3 J1.2
CBs3b. VIOHHBIE KPUCTATUINYECKHE NyK-2.1 | J1.1J1
pemetku. CBOHCTBA BEMIECTB C NOHHBIM NyK-2.2 2.3
TUIIOM KPUCTATTMYECKON PEIIEeTKH. NVyK-2.3 2.2
KoBasienTHass XuMuueckas CBs3b. NvyK-4.1 2.4
MexaHu3M 00pa30BaHH KOBAIEHTHON NvK-4.2 J2.1
CBsI3H (OOMEHHBII U JOHOPHO- NYK-4.3
aKIICTITOPHBIH). NOIIK-1.1
DNeKTPOOTpULIATeIbHOCTh. KoBasieHTHBIE NOIIK-1.2
NIOJIApHAs ¥ HEMOJIIPHAs CBS3U. NOIIK-1.3
KpaTHOCTb KOBaJIEHTHOI CBSI3H. NOIIK-4.1
MounekynsipHble 1 aTOMHBIE NOIIK-4.2
KpucTajundeckue pemerku. CBolicTsa NOIIK-4.3
BELIECTB C MOJIEKYJIIPHBIMU M aTOMHBIMU HOIIK-5.1
KPUCTAJUIMYECKUMHU PEUIETKAMHU. NOIIK-5.2
Meramnueckas cBsi3b. MeTamuindeckas NOIIK-5.3
KpPUCTAJUINYECKasl PELIETKA U NOIIK-7.1
MeTaJuInYecKasi XUMU4YecKas CBS3b. HOIIK-7.2
Bonoponnas cBszb. /Ip/ HOIIK-7.3

4.3 [pupona, kraccudukanys XUMAIECCKON 1 4 NVYK-1.1 JI1.3 0
CBsI3U. MexaHu3Mbl 00pa30BaHUs NYK-1.2 JI1.4
XUMHUYeCKOH cBsi3u. VloHHas XuMHU4yecKast NVyK-1.3 J1.2
CBs13b. VIOHHBIE KPUCTAIUITMYECKHE NyK-2.1 | JI1.1JI
pemerku. CBOMCTBA BEIECTB C HOHHBIM NyK-2.2 2.3
TUIIOM KPUCTATIMYECKON PEIIECTKU. NVK-2.3 122
KoBanenTHass xumuueckas CBs3b. NVyK-4.1 2.4
MexaHu3M 00pa3oBaHHs KOBAICHTHON NVK-4.2 J12.1
CBsI3H (OOMEHHBII U TOHOPHO- NVK-4.3
AKUENTOPHBIN). HNOIIK-1.1
DNEeKTPOOTpULIATEIBHOCTE. KOoBasleHTHBIC NOIIK-1.2
TIOJIApHAs ¥ HEMOJISIpHAs CBSI3H. NOIIK-1.3
KpaTHOCTb KOBaJIEHTHOI1 CBS3H. NOIIK-4.1
MounekysipHbIe 1 aTOMHBIE NOIIK-4.2
KpUcTajuIndeckue peerku. CBoicTBa NOIIK-4.3
BEIIECTB C MOJNEKYJIIPHBIMU M aTOMHBIMHA HOIIK-5.1
KPUCTAJUIMYECKUMU peIIeTKaMU. HOIIK-5.2
Mertanmnnueckas cBsi3b. Metamnueckas HOIIK-5.3
KPUCTaJUINYECKas PEIIETKA U NOIIK-7.1
METALINYECKAS] XUMUYECKAs CBSI3b. NOIIK-7.2
Bogaoponnas cBsi3e. /Cp/ HNOIIK-7.3

Kon HaunmeHoBaHue pa3/1ei0B U TeM /BU] Cemectp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypce 107071 arypa | pchbl | pakT.




Paznen 5. OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COeTUHEHHUIT

5.1 Meramiel 1 HemeTamabl. OKCUIBI 4 NYK-1.1 JI1.3
OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHEIE. NVyK-1.2 J1.4
[omydenue, pu3nuecKue U XUMHIESCKHE NVYK-1.3 J1.2
CBOMCTBA: B3aMMOJICHCTBHE C BOOM, NyK-2.1 JI1.1J1
KHCJIOTaMH, IIeJIo4aMU. [ HAPOKCUABIL: NYK-2.2 2.3
Kkiaccudukanus (OCHOBaHHUS, KUCIOTHI, NYK-2.3 2.2
amdorepHsie), pu3ndeckue u NYyK-4.1 2.4
XUMH4eckue cBoiicta. Counu: NVK-4.2 J12.1
HOpMaJbHBIE (CpeHue), KUCIBIE, NVK-4.3
ocHoBHbIE. [lomyueHue, xumuueckue HOIIK-1.1
cBoiicTBa. B3anMocBs3b MEXIY HNOIIK-1.2
KJIacCaM{ HEOPTaHUYECKUX COEAMHEHUH, NOIIK-1.3
[IENIOYKY MpeBpateHuid. /JIex/ NOIIK-4.1

NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

52 Meramisl 1 HemeTamwibl. OKCUIbI 4 NYK-1.1 JI1.3
OCHOBHBIE, KHCJIOTHBIC, aM(OTEPHBIE. NYK-1.2 JI1.4
[Nomydenwne, pu3nuecKue U XUMHIECCKHE NVK-1.3 J1.2
CBOMCTBa: B3aUMOJICHCTBHE C BOIOM, NYK-2.1 JI1.1J1
KHCJIOTaMH, IeJIo4aMu. [ MIpOKCHIbL: HUYK-2.2 2.3
KIaccu@uranus (OCHOBaHHUS, KUCIOTEI, NYK-2.3 2.2
amdotepHsIe), pu3nIecKue u NVyK-4.1 2.4
XUMHU4eckue cBoricTBa. Conu: NVyK-4.2 J12.1
HOpMaJbHbIC (CpeHHE), KUCTIbIE, NYK-4.3
ocHoBHbIE. [lomyuenune, xumuueckue HOIIK-1.1
cBOMcTBa. B3auMocBA3b MEXIY HOIIK-1.2
KJIacCaMU HE-OpPraHU4eCKUX COCIMHEHUH, HNOIIK-1.3
LenovkH npeppameHuid. /TIp/ NOIIK-4.1

NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
HOIIK-7.1
HOIIK-7.2
HOIIK-7.3

53 Mertamibl u HeMeTautbl. OKCHABI 10 NYK-1.1 J1.3
OCHOBHBbIE, KUCIIOTHBIC, aM()OTEPHBIC. NVyK-1.2 1.4
Ionyuenue, pu3mdecKue U XUMHUUECKUE NVYK-1.3 J1.2
CBOWCTBA: B3aWMOJICHCTBHE C BOJIOM, NYyK-2.1 | JI1.1J1
KHCIJIOTaMH, 1iesiouaMu. [ uapokcuabt: NYK-2.2 2.3
Kkiaccuduranus (OCHOBaHHUS, KUCIOTHI, NYK-2.3 J12.2
amdoTepHsIe), pu3nIecKue u NVyK-4.1 2.4
xXuMHu4eckue cBorictBa. Conu: NYK-4.2 JI2.1
HOpMaJlbHBIE (CpeIHHE), KUCTIbIE, NVYK-4.3
ocHoBHbIe. [Tonmyuenue, xumudeckue NOIIK-1.1
cBoiicTBa. B3anmocBsa3s MexIy NOIIK-1.2
KJIACCAMHU HE-OPIaHUYECKUX COCIUHEHUM, HOIIK-1.3
LENOYKH MpeBpareHui. /J1ao/ HOIIK-4.1

NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
HOIIK-5.3
HOIIK-7.1
NOIIK-7.2

NOIIK-7.3




5.4 Metamie!l 1 HeMeTauibl. OKCHIbBI 1 4 NYK-1.1 JJ1.3 0
OCHOBHBIE, KHCJIOTHBIE, aM(pOTEPHBIE. NYK-1.2 JI1.4
IMonyuenue, pu3muecKue U XUMHUUECKUE NVYK-1.3 J1.2
CBOMCTBA: B3aUMOJICUCTBHE C BOIOM, NYK-2.1 JI1.1J1
KHCTIOTaMH, Ieno4aMu. [ uapoKcuasL: NUYK-2.2 2.3
Kiaccu@uranus (OCHOBaHHUS, KUCIOTEI, NYK-2.3 J12.2
amdoTepHsIe), pu3nIecKue u NVK-4.1 2.4
XUMH4eckue cBoricTBa. Conu: NyK-4.2 J12.1
HOpMaJbHbIC (CpEIHHE), KUCTBIC, NYK-4.3
ocHoBHbIe. [Tomyuenue, xumudeckue HOIIK-1.1
cBoiicTBa. B3anmocBsa3s MeXIy NOIIK-1.2
KJIacCaMU He-OpraHUYeCKUX COeTUHEHUH, HNOIIK-1.3
LEeNOoYKH npeBpameHuit. /Cp/ NOIIK-4.1

NOIIK-4.2
HOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3
Kon HaumeHoBaHue pa3/ie0B U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M1 aTypa | pcbl | pakT.
Pa3gen 6. DineMeHTHI XUMHMYeCKOH
TePMOANHAMHUKH M OCHOBBI
TepMoXuMHuH. XUMHYECKOe
paBHoOBecHe, (paKkTOpbI, BIUSIOINE HA
ero cMeleHue

6.1 DHepreTrka XUMHUYECKHUX POIECCOB. 1 4 NYK-1.1 J1.3 0
DneMEHTHI TEPMOANHAMUKH. DHTAJIbITHS NYK-1.2 JI1.4
U ee U3MEHEHHE B X0JI¢ XUMHUYECKON NVYK-1.3 J1.2
peakuuu. DK30- U SHAOTEPMHUECKHE NYK-2.1 | JI1.1JI
peakuuu. 3akoH ['ecca u ero ciencTBus. NYK-2.2 2.3
DHTpoNuUA KaK Mepa HeYNOpsSJ0UYEeHHOCTH NYK-2.3 2.2
BemecTB. CtannaprHble YHeprun [ nb0oca. NYyK-4.1 2.4
BiusiHue TemnepaTypbl Ha SHEPTHIO NYK-4.2 JI2.1
I'm606ca 1 HarpaBiIeHHEe XUMUIECKON NVK-4.3
peaxyn. CKOpOCTh peakiuii B NOIIK-1.1
TOMOTCHHBIX U T€TEPOreHHBIX CHCTEMaX. NOIIK-1.2
3aKoH JEHCTBUS Macc JUIs SJIEMEHTapHBIX NOIIK-1.3
peakuuii. BausiHue temmneparypsl Ha NOIIK-4.1
ckopocTb peakuuil. [TpaBuno Banr- NOIIK-4.2
Todda.. [TonsiTre 0 MexaHH3Me NOIIK-4.3
XUMHYECKON peakiuy. IIpuHIume! NOIIK-5.1
JercTBHs KaTann3aTopos. OOpaTuMsbIe U NOIIK-5.2
HEOoOpaTUMBbIC PEAKIIMH. XUMUYECKOE HOIIK-5.3
paBHOBecue. CMeleHue XUMHUYECKOTO HOIIK-7.1
pasHoBecus. [Tpunnun Jle Illarense, NOIIK-7.2
BIIMSIHUE TEMIIEPATYPbl, JaBICHUS, NOIIK-7.3

KOHLICHTPALIMU PEarcHTOB Ha CMEILCHHE
paBHOBecHs. /JIex/




6.2 DHepreTrka XUMHUYECKUX MPOIIECCOB. NYK-1.1 J1.3
DNeMEHTHI TEPMOAMHAMUKH. DHTAJIBITHS HUYK-1.2 JI1.4
U ee U3MEHEHHE B X0JIe XUMHUYECKON NVYK-1.3 J1.2
peakuuu. JK30- ¥ SHIOTEPMHUECKHE NyK-2.1 | JI1.1J1
peakuuu. 3akoH I'ecca u ero clieACTBUS. NUYK-2.2 2.3
DHTponus Kak Mepa HeYOpsJ0YeHHOCTH NYK-2.3 J12.2
BemecTB. CtanmaprHele YHeprun [ mboca. NVK-4.1 2.4
Biusnue Temneparypsl Ha SHEPTUIO NYK-4.2 J2.1
T'u66ca u HanpaBIEeHUE XUMUYECCKOM NYK-4.3
peakunu. CKOpoCTh peaxiuii B HOIIK-1.1
TOMOT€HHBIX U T€TEPOrCHHBIX CHCTEMAX. NOIIK-1.2
3aKoH AEHCTBHSI MacC I SJIEMEHTapHbIX HNOIIK-1.3
peakuuii. BiusHue Temnepatypbl Ha NOIIK-4.1
ckopocTb peakiuii. [Ipasuno Bant- NOIIK-4.2
TFodda.. ITorsarue o mexaHU3ME NOIIK-4.3
XUMHUYECKOU peakiuu. [TpruHInIIbI NOIIK-5.1
JecTBHS KaTtannzaTopoB. OOpaTHMBIE 1 NOIIK-5.2
HeoOpaTUMBIE peakuu. XIMHUIeCKoe NOIIK-5.3
paBHOBecue. CMeleHre XUMUUECKOTO HOIIK-7.1
paBHoBecus. [Tpunnun Jle [larensbe, NOIIK-7.2
BIIMSIHUAE TEMIIEPATYpPbl, JaBICHMUS, NOIIK-7.3
KOHIIEHTPAI[IH PEarcHTOB Ha CMEIICHHE
paBHoBecus. /IIp/

6.3 DHepreTrka XUMHUYECKHUX POIECCOB. NYK-1.1 J1.3
DNeMEHTHI TEPMOAMHAMUKH. DHTAJIBITUS NYK-1.2 JI1.4
U €€ U3MEHEHUE B X0/ XMMUYECKOI NVYK-1.3 J1.2
peakuuu. DK30- U SHAOTEPMHUUECKUE NyK-2.1 | J1.1J
peakuuu. 3akoH ['ecca u ero ciencTusl. NYK-2.2 2.3
OHTponus Kak Mepa HeyNopsJ0YEHHOCTU NVK-2.3 122
BemecTs. CtannaprHble YHeprun [ nboca. NYK-4.1 2.4
BiusiHue TemMnepaTypbl Ha YHEPTHIO NYK-4.2 JI2.1
I'm606ca n HarpaBiIeHHEe XUMUIECKON NVK-4.3
peakuuu. CKoOpocTh peaxiuii B NOIIK-1.1
TOMOTEHHBIX U F€TEPOreHHBIX CUCTEMaX. HOIIK-1.2
3aKoH JEHCTBUS Macc JUIs SJIEMEHTapHBIX HOIIK-1.3
peakuuii. BiausiHue temmeparypsl Ha NOIIK-4.1
ckopocTb peakuuil. [TpaBuno Banr- NOIIK-4.2
T'odda.. [TonsiTre 0 MexaHU3ME NOIIK-4.3
XUMHYECKON peakiuy. IIpuHIuIe! NOIIK-5.1
JercTBus Katann3aTopos. OOpaTuMsbIe U HOIIK-5.2
HeoOpaTUMBbIE peakui. XUMUYECKOe HOIIK-5.3
paBHOBecue. CMelIeHre XMMHUYECKOT0 NOIIK-7.1
pasHoBecusl. Ilpunnun Jle Illarense, NOIIK-7.2
BIMSIHUE TEMIIEPATYpPbl, JaBICHUS, HOIIK-7.3

KOHLICHTPALIMU PEarcHTOB Ha CMEIICHHE
paBHOBecwus. /J1ab/




6.4 DHepreTrka XUMHUYECKUX MPOIIECCOB. 1 6 NYK-1.1 J1.3 0
DNeMEHTHI TEPMOAMHAMUKH. DHTAJIBITHS HUYK-1.2 JI1.4
U ee U3MEHEHHE B X0JIe XUMHUYECKON NVYK-1.3 J1.2
peakuuu. JK30- ¥ SHIOTEPMHUECKHE NyK-2.1 | JI1.1J1
peakuuu. 3akoH I'ecca u ero clieACTBUS. NUYK-2.2 2.3
DHTponus Kak Mepa HeYOpsJ0YeHHOCTH NYK-2.3 J12.2
BemecTB. CtanmaprHele YHeprun [ mboca. NVK-4.1 2.4
Biusnue Temneparypsl Ha SHEPTUIO NYK-4.2 J2.1
T'u66ca u HanpaBIEeHUE XUMUYECCKOM NYK-4.3
peakunu. CKOpoCTh peaxiuii B HOIIK-1.1
TOMOT€HHBIX U T€TEPOrCHHBIX CHCTEMAX. NOIIK-1.2
3aKoH AEHCTBHSI MacC I SJIEMEHTapHbIX HNOIIK-1.3
peakuuii. BiusHue Temnepatypbl Ha NOIIK-4.1
ckopocTb peakiuii. [Ipasuno Bant- NOIIK-4.2
TFodda.. ITorsarue o mexaHU3ME NOIIK-4.3
XUMHUYECKOU peakiuu. [TpruHInIIbI NOIIK-5.1
JecTBHS KaTtannzaTopoB. OOpaTHMBIE 1 NOIIK-5.2
HeoOpaTUMBIE peakuu. XIMHUIeCKoe NOIIK-5.3
paBHOBecue. CMeleHre XUMUUECKOTO HOIIK-7.1
paBHoBecus. [Tpunnun Jle [larensbe, NOIIK-7.2
BIIMSIHUAE TEMIIEPATYpPbl, JaBICHMUS, NOIIK-7.3
KOHIICHTPALIMU PEareHTOB Ha CMEICHIE
paBHOBecusi. /Cp/

Kon HaunmeHoBaHuUe pa3/1eioB U TeM /BUT Cemectp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATUSA 3aHATHA/ / Kvypce 197078 arypa | pChl | paKT.
Paznen 7. daekrponurnyeckas
auccoumanus. Peakuuu noHHoro
oomena. 'mapoau3s cosei

7.1 DNEKTPOIUTHI U HEIJICKTPOIHTHI. 1 4 NYK-1.1 J1.3 0
DNEKTPOIUTHYECKAS TUCCOLIUALIUS. NYK-1.2 JI1.4
MexaHu3Mbl 21EKTPOIUTHYECKON NVK-1.3 J1.2
JUCCOLMAIH IJISI BEMIECTB C NyK-2.1 JI1.1J1
Pa3IMYHBIMU TUIIAMU XUMHUUYECKOH CBS3U. NvK-2.2 23
I'unpaTpoBaHHbIE U HETUAPATUPOBAHHBIE NVK-2.3 122
noHbl. CUIIBHBIE U CIIa0bIe 3TEKTPOIUTHI. NYyK-4.1 2.4
OCHOBHBIE TIOJIOKEHUS TEOPUH NYK-4.2 JI2.1
SIEKTPOIUTUYECKON TUCCOIMALINN. NYK-4.3
Jrcconmanust KUCIOT, OCHOBAaHUU U NOIIK-1.1
coJiel B BOJHBIX pacTBopax. KoHcTaHTa 1 NOIIK-1.2
CTETICHB JINCCOIMAINH CITa0bIX NOIIK-1.3
3JIEKTPOJIUTOB U UX 3aBUCUMOCTH OT NOIIK-4.1
pa3NuuHBIX (AKTOPOB. 3aKOH NOIIK-4.2
paszbasienus OctBanbaa. oHHBIE HNOIIK-4.3
pEaKIMU B PaCTBOPAX AJIEKTPOJIUTOB: UX NOIIK-5.1
HaIpasJeHNe, NTyOHA IPOTEKAHHS. NOIIK-5.2
VYcnoBust HEOOPATUMOTO MPOTEKAHHMS HOIIK-5.3
HMOHHBIX peakUi. DJIEeKTPOIUTHIECKas NOIIK-7.1
nucconuanys Boabl. oHHOe NOIIK-7.2
npousBeieHue Boibl. Bogopoausiii u HOIIK-7.3

rUApOKCUIBbHBIN nokazarenu (pH u pOH)
W MX 3HAYCHUSI B KUCJIBIX, METOYHBIX U
HEUTpaJIbHBIX cpelax. IHIuKaTopsl.
T'unponus coneil. Pasnuynsle ciydan
runposusa cojiei. HeoOpatumurii
ruzponu3. CTeneHp U KOHCTaHTa
THIIPOJIN3a, BIUSHUE PA3THUHBIX
(daxropos. /Jlex/




7.2 ONeKTPOIUTHI U HERTIEKTPOIUTEL. NYK-1.1 J1.3
DNEKTPOIUTHYECKAS] TUCCOIUALIUS. HUYK-1.2 JI1.4
MexaHu3MBbl 2JEKTPOTUTHUECKON NVYK-1.3 J1.2
JIACCOLMANVHY JIJISI BEMIECTB C NyK-2.1 | JI1.1J1
Pa3NIUYHBIMU THIIAMU XUMHYECKON CBSI3H. NVyK-2.2 2.3
T'unparupoBaHHbBIE M HETHIPATUPOBAHHbBIC NYK-2.3 J12.2
noHbl. CUJIBHBIE H CJTa0BIe 3JIEKTPOIIUTEHI. NVK-4.1 2.4
OCHOBHBIE TTOJIOKEHHS TEOPHH NyK-4.2 J12.1
SIEKTPOIUTHYECKOHN TUCCOIMALINN. NYK-4.3
Jlncconmanust KUCI0T, OCHOBAaHUU 1 HOIIK-1.1
coJielt B BOJHBIX pacTBopax. Koncranra u NOIIK-1.2
CTEIEeHb QUCCOLUAIUY CIa0bIX HNOIIK-1.3
SJIEKTPOJIMTOB U MX 3aBUCUMOCTH OT NOIIK-4.1
pa3inu4yHbIX (AKTOPOB. 3aKOH NOIIK-4.2
pasbasnenns OctBanbaa. MoHHBIE NOIIK-4.3
peaKkIuu B pacTBOPAX JICKTPOIUTOB: UX NOIIK-5.1
HarpasJeHHe, NTyOrHa TPOTEKaHHA. NOIIK-5.2
YcnoBus HEOOPaTUMOTO MPOTEKAHHS NOIIK-5.3
HMOHHBIX peaKIHid. DIEeKTPOIUTHIECKas HOIIK-7.1
nucconuanys Boasl. MonHoe HNOIIK-7.2
IIpou3Be/ieHUe BoJbl. Bomopoauslii n NOIIK-7.3
ruapoxcunbHbIT nokaszatenn (pH u pOH)

Y MX 3HaU€HUsI B KUCIBIX, LIETOYHBIX U
HEHTpaNbHBIX cpeaxX. HINKaTopHL.
T'unponus coneit. Paznuynsie cinydan
runponusa coueil. Heobpatumsrit
ruponus. CTeneHp ¥ KOHCTaHTa
THIPOJIN3a, BIUSHUE PA3THIHBIX
¢axropos. /Ip/

73 DJEKTPOIUTHI U HEITEKTPOIIUTHI. NYK-1.1 J1.3
DNEKTPOIUTHYECKAS TUCCOIUALIUS. NYK-1.2 JI1.4
MexaHu3MBbI JIEKTPOITUTHIECKON NYK-1.3 JI1.2
JIACCOLMALVY JUJISL BELIECTB C NnyK-2.1 | J1.1J1
Pa3NINYHBIMU THIIAMU XUMHYECKON CBSI3H. NYK-2.2 2.3
T'unparupoBaHHbBIE M HETHIPATUPOBAHHbBIC NYK-2.3 J12.2
noHbl. CUIIBHBIE U ClTa0bIe 3JTEKTPOIIUTEI. NvyK-4.1 2.4
OCHOBHBIE NTOJIOKEHHS TEOPHH NYK-4.2 2.1
AJIEKTPOIMTHYECKOM TUCCOIMALINN. NYK-4.3
Jlncconmanust KUCI0T, OCHOBaHUU 1 HOIIK-1.1
cozeil B BOgHbIX pacTBopax. Koncranra u HOIIK-1.2
CTEIEHb JUCCOLMAINH CIIA0BIX HNOIIK-1.3
SJIEKTPOJIUTOB U MX 3aBUCUMOCTH OT NOIIK-4.1
pa3nuyHBIX (aKTOPOB. 3aKOH NOIIK-4.2
pas6asnenus OctBanbaa. MoHHbIE HNOIIK-4.3
peakiuu B pacTBOPAX JIEKTPOIUTOB: UX NOIIK-5.1
HalpaBJeHHe, TTyOrHa TPOTEeKaHHA. NOIIK-5.2
YcnoBust HEOOPaTUMOTO MPOTEKAHMS HOIIK-5.3
HMOHHBIX peaKyid. DIEeKTPOIUTHIECKas HOIIK-7.1
Jucconuanus Boabl. lonHoe NOIIK-7.2
IIpou3BeicHUE BObl. Bomopoauslii u NOIIK-7.3

rugpoxcunbpHbl nokaszatenu (pH u pOH)
U MX 3HAUEHHS B KUCIBIX, IEJIOYHBIX U
HEWTpaNbHBIX cpeax. HINKaTopHL.
I'mnponus coneit. Pasnuunele ciryuan
runponusa coneil. Heobparumsrit
rugponus. CTeneHb 1 KOHCTaHTa
THIPOIIN3a, BIUSIHUE PA3THIHBIX
¢axtopos. /J1ab/




7.4 ONeKTPOIUTHI U HERTIEKTPOIUTEL. 1 2 NYK-1.1 J1.3 0
DNEKTPOIUTHYECKAS] TUCCOIUALIUS. HUYK-1.2 JI1.4
MexaHu3MBbl 2JEKTPOTUTHUECKON NVYK-1.3 J1.2
JUCCOLMALINN JJIS BEIIECTB C NyK-2.1 | JI1.1J1
Pa3NIUYHBIMU THIIAMU XUMHYECKON CBSI3H. NVyK-2.2 2.3
T'unparupoBaHHbBIE M HETHIPATUPOBAHHbBIC NYK-2.3 J12.2
noHbl. CUJIBHBIE H CJTa0BIe 3JIEKTPOIIUTEHI. NVK-4.1 2.4
OCHOBHBIE TTOJIOKEHHS TEOPHH NyK-4.2 J12.1
SIEKTPOIUTHYECKOHN TUCCOIMALINN. NYK-4.3
Jlncconmanust KUCI0T, OCHOBAaHUU 1 HOIIK-1.1
coJielt B BOJHBIX pacTBopax. Koncranra u NOIIK-1.2
CTEIEeHb QUCCOLUAIUY CIa0bIX HNOIIK-1.3
SJIEKTPOJIMTOB U MX 3aBUCUMOCTH OT NOIIK-4.1
pa3inu4yHbIX (AKTOPOB. 3aKOH NOIIK-4.2
pasbasnenns OctBanbaa. MoHHBIE NOIIK-4.3
peaKkIuu B pacTBOPAX JICKTPOIUTOB: UX NOIIK-5.1
HarpasJeHHe, NTyOrHa TPOTEKaHHA. NOIIK-5.2
YcnoBus HEOOPaTUMOTO MPOTEKAHHS NOIIK-5.3
HMOHHBIX peaKIHid. DIEeKTPOIUTHIECKas HOIIK-7.1
nucconuanys Boasl. MonHoe HNOIIK-7.2
IIpou3Be/ieHUe BoJbl. Bomopoauslii n NOIIK-7.3
ruapoxcunbHbIT nokaszatenn (pH u pOH)

Y MX 3HaU€HUsI B KUCIBIX, LIETOYHBIX U
HEHTpaNbHBIX cpeaxX. HINKaTopHL.
T'unponus coneit. Paznuynsie cinydan
runponusa coueil. Heobpatumsrit
ruponus. CTeneHp ¥ KOHCTaHTa
THIPOJIN3a, BIUSHUE PA3THIHBIX
¢axropos. /Cp/
Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHATASA/ / Kypce MU aTypa | pchl | paKT.
Pa3znen 8. OxkucaurenabHo-
BOCCTAHOBHUTEIbHBIE PeAKIHH

8.1 OKUCIUTENIBHO-BOCCTaHOBUTEIbHBIE 1 4 NVK-1.1 J1.3 0
peakuuu. CTeneHb OKUCIIEHUSL. NVyK-1.2 1.4
OKucnuTeNb 1 BOCCTAaHOBJICHHE. NVYK-1.3 J1.2
BoccranoBurens u okuciaenue. Meron NyK-2.1 | J1.1J
JIEKTPOHHOTO OajaHca JJIsl COCTaBICHUS NVK-2.2 23
YpaBHEHUH OKHUCIUTENBHO- NVyK-2.3 2.2
BOCCTAHOBHTEJIBHBIX peakiuid. /JIek/ NYK-4.1 2.4

NYK-4.2 2.1
NVyK-4.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-4.1
HOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
NOIIK-7.1
HOIIK-7.2

NOIIK-7.3




8.2

OKHCIUTENFHO-BOCCTaHOBUTEIILHEIE
peakuny. CTerneHb OKUCICHHUS.
OKHCIIUTENs U BOCCTaHOBJICHHE.
BoccranoBurens u okuciaenue. Meron
9JIEKTPOHHOT0 OajlaHca AJIsl COCTABICHUS
ypaBHEHHI OKHCIIUTEIIBLHO-
BOCCTaHOBHUTENBHBIX peakuuil. /TIp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.3
1.4
J1.2
JI1.1J1
23
2.2
2.4
J2.1

8.3

OKHCITUTENbHO-BOCCTAaHOBUTENBHbIC
peakuuu. CTerneHb OKHUCIICHHUS.
OKHCIIHUTENb B BOCCTAHOBJICHHE.
BoccraHoBuTENb M OKUCICHHE. MeTox
9JIEKTPOHHOT0 OallaHca AJIsk COCTABICHUS
YPaBHEHUI OKUCJIUTEIBHO-
BOCCTAHOBHTENIBHBIX peakiiuid. /J1ad/

NVK-1.1
NYK-1.2
NYK-1.3
NVyK-2.1
NyK-2.2
NYyK-2.3
NyK-4.1
NvK-4.2
NYK-4.3
HOIIK-1.1
NOIIK-1.2
NOIIK-1.3
HOIIK-4.1
HOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

J1.3
1.4
J1.2
J.1J1
23
2.2
2.4
2.1

8.4

OKHUCITATENEHO-BOCCTAHOBUTEIBLHBIE
peakuuu. CTeneHb OKUCIICHUSI.
OxucnuTeNb ¥ BOCCTAHOBIICHHE.
BoccranoBurens u okuciaenue. Meron
QIIEKTPOHHOTO OajlaHca IS COCTaBICHUS
YpaBHEHHUH OKHUCIUTEIBHO-
BOCCTAHOBHTENBHBIX peakimid. /Cp/

NVYK-1.1
NVK-1.2
NYK-1.3
NYyK-2.1
NvyK-2.2
NVK-2.3
NYK-4.1
NVK-4.2
NVK-4.3
HOIIK-1.1
NOIIK-1.2
NOIIK-1.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.3
J1.4
J1.2
J.1J1
23
122
2.4
J12.1

Kon
3AHATHUSA

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

Cemectp
/ Kvypce

Yacos

Komneren-
JIginse

Jlutep
aTtypa

Pecy
DPChI

Hnrte
PAKT.

IIpumevyanne




Pa3nen 9. XuMuuecKkue cBoiicTBa
METALJIOB

9.1 Mertamibl. OCOOEHHOCTH CTPOCHUS NYK-1.1 J1.3
aTOMOB U KpUCTaJI0B. Pu3nueckue NVyK-1.2 J1.4
cBoiicTBa MeTamioB. Knaccuduxars NVYK-1.3 J1.2
METAJUIOB 10 Pa3IMYHBIM IIPU3HAKAM. NyK-2.1 | J1.1J
XUMHUYECKUE CBOIICTBAa METAJLIOB. NvK-2.2 23
MeTasibl TTIaBHBIX U TIOOOYHBIX NYK-2.3 2.2
MOATPYII. DIEKTPOXUMHIECKUI PsI NYyK-4.1 2.4
HanpspkeHui Metaio. OO0IIne crnocoob! NYK-4.2 J12.1
nosy4yeHus metaios. IlonsTue o NVK-4.3
Metaiutypruy. Ilupomerainyprus, NOIIK-1.1
THIPOMETAIUTYPIUs U HOIIK-1.2
anexTpoMeTayprus. CriaBel YepHbIE U NOIIK-1.3
uBeTHble. /JIek/ HOIIK-4.1

NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3

9.2 Mertamibl. OCOOEHHOCTH CTPOCHUS NYK-1.1 J1.3
aTOMOB U KpucTauioB. Ousznueckue NYK-1.2 JI1.4
cBoiicTBa MeTayuioB. Knaccuduxaris NVK-1.3 J1.2
METAJUIOB [10 Pa3IMYHbIM IIPU3HAKAM. NYyK-2.1 | JIL.1JI
XUMHUYECKUE CBOIICTBAa METAJIOB. NvyK-2.2 2.3
MeTasibl TIaBHBIX U MTOOOYHBIX NYK-2.3 2.2
NOArPYII. DIEKTPOXUMHUECKUH psint NVyK-4.1 2.4
HanpspDKeHUH MetanioB. O0mue cnocoob! NUYK-4.2 J12.1
nosryyenus MerauioB. [ToHsTue o NYK-4.3
metautypruu. [lupomeramryprus, HOIIK-1.1
TUIPOMETAILTYPIUs U HOIIK-1.2
anexTpoMeTaiyprus. CriaBbl YepHBIC U NOIIK-1.3
usetHble. /TIp/ HNOIIK-4.1

NOIIK-4.2
NOIIK-4.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
HOIIK-7.1
HOIIK-7.2
NOIIK-7.3

93 Mertamibl. OCOOEHHOCTH CTPOCHUS NYK-1.1 J1.3
aTOMOB U KpUCTAJUIOB. PU3NUEcKue NYK-1.2 JI1.4
cBoiicTBa MeTayioB. Kiaccuduxanus NVYK-1.3 J1.2
METAJIOB IO Pa3JINYHBIM IPHU3HAKAM. NYK-2.1 JIT.JT
XuUMHYECKHe CBOMCTBA METaJIOB. NvyK-2.2 2.3
MeTasuibl TIaBHBIX U MOOOYHBIX NYK-2.3 J12.2
TIOATPYTII. DJIEKTPOXUMUUYECKUH Pl NYK-4.1 J12.4
HanpspDKeHUH MeTaioB. O0mue crmocoob! NYK-4.2 JI2.1
nosyyeHus: MetauioB. IloHsaTHE O NYK-4.3
Metamutypruu. [lupomeramryprus, NOIIK-1.1
TUAPOMETAITYPrus U HOIIK-1.2
anekTpoMeTasuryprus. CIutaBel YepHbIE U HOIIK-1.3
nBeTHbIe. /J1ab/ HOIIK-4.1

NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
HOIIK-7.1
NOIIK-7.2

NOIIK-7.3




9.4

uBeTHbIe. /Cp/

Mertannbsl. OcOOCHHOCTH CTPOCHUS 1
aTOMOB U KpucTannoB. Puzndeckue
cBoiicTBa MeTayuioB. Kiaccuduxaris
METAaJIJIOB IO PA3TIMYHBIM IIPH3HAKAM.
XuMHYECKUE CBOIICTBAa METAJLIOB.
MerTaibl TIaBHBIX U TOOOYHBIX
NOArPYII. DIEKTPOXUMHUECKUH psilt
HanpspkeHnit MetamioB. Obmue crocoos!
noiy4eHus Meranos. Ilonarue o
MeTautyprud. [Tupomeramyprus,
THAPOMETAIUTYPTHs U
aneKTpoMeTaTyprus. CIIaBbl YepHbIE U

13

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
NOIIK-5.2
NOIIK-5.3
HOIIK-7.1
NOIIK-7.2
NOIIK-7.3

J1.3
1.4
J1.2
JI1.1J1
23
2.2
2.4
J2.1

4.1 O0pa3oBaTebHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMnjieKT O1lIeHOYHBIX CPEACTB

Kommiekt OLCHOYHBIX CPCACTB IO JUCHUIIIINHE, COCTOHHIPIIZ 13 MaTEpUaJIOB IJId TCKYILICTO KOHTPOJIA U IMPOBEACHUSA
HpOMC)}(yTO‘{HOﬁ aTTeCTalluu 06yqa10m1/1xc51, BKJIIOYas MOpAAOK IMPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu, CUCTEMY OLICHUBAaHUA
PE3yJIbTATOB HpOMe)I(yTO‘IHOﬁ aTTeCTAallu U KPUTCPUHN BBICTABJICHUSA OLICHOK ITPEACTABJICH B KOC JHUCHUIIINHBI.

6. YHEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIHHUIIJIMHBI (MOAY JIS)

6.1. PexoMenayemast 1ureparypa

6.1.1. OcHoBHasl TuTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue WznarenscTBo, TOX On.aapec
JI1.1 |Moguan U. H., AHaTUTHYECKas XUMUS: GU3NKO-XUMHUYIECKHIE U Kasanb: Kazanckuit https://biblioclub.ru/in
T'opoyroBa T. C., (u3muecKre MEeTOBI aHAIM3a: YIeOHOe TTocodne | HaydHo- dex.php?
Eprensena U. ., HCCIIeI0OBATEIbCKUI page=book&id=25901
Pomanosa P. I TEXHOJIOTUYECKUI 0
YHHUBEPCHUTET
(KHUTY), 2013
JI1.2 |Mosuan 1. H., OCHOBBI aHAIUTHYCCKON XUMUH. XUMHUUCCKHUE Kazanp: Kazanckmit https://biblioclub.ru/in
PomanoBa P. T, METOIbl aHaIM3a: yuebHoe nocodue Hay4YHO- dex.php?
T'opoynosa T. C., HCCIIEZI0BATEIBCKUI page=book&id=25900
Egrensena 1. Y. TEXHOJIOTUYECKUHN 0
YHUBEPCHUTET
(KHUTY), 2012
JI1.3 | Yuxun E. B. Xumus: yaeOHoe mocooue Tomck: ToMckuit https://biblioclub.ru/in
rocy1apCTBEHHBII dex.php?
YHHBEPCHUTET cUCTeM | page=book&id=20895
yhpaBieHUs U 6
ParOdIIEKTPOHUKH,
2012
JI1.4 [Mensxos E. I'., KoBans | Xumust: MeTogudaeckoe mocodme HoBocubupck: https://biblioclub.ru/in
10. U., Ionsixosa H. HoBocubupckuit dex.php?
IL. roCyIapCTBEHHBII page=book&id=23048
arpapHbIi 3

yHuBepcuteT, 2011

6.1.2. lonoTHUTeJILHAS JINTEpaTypa

ABTOPBI, COCTAaBUTETH

3arnaBue

W3paTenncTBO, TOJ

On.aapec



https://biblioclub.ru/index.php?page=book&id=259010
https://biblioclub.ru/index.php?page=book&id=259000
https://biblioclub.ru/index.php?page=book&id=208956
https://biblioclub.ru/index.php?page=book&id=230483

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI2.1 |Ierposa T.II, JlononHuTenbHbIE INIaBbl HEOPraHUYECKOU Kasanb: Kazanckuii https://biblioclub.ru/in
Mudraxosa H. I11., XUMHHU: y4eOHO-METOANYECKOe ocooue Hay4YHO- dex.php?
Paxmarymmna U. @., HCCIIeZIOBATEIBCKUI page=book&id=42877
3unknueBa T. T., TEXHOJIOTHYECKHUHN 7
Ky3znenos A. M. YHUBEPCUTET
(KHUTY), 2015
JI2.2 | Bapennos B. K., XUMUSL: INEKTPOXUMUIECKHE TPOIIECCHI U HoBocubupck: https://biblioclub.ru/in
Cunuypuna P. E., CHCTEMBI: y4eOHO-MeTOINIecKoe Iocodne HoBocubupcknii dex.php?
Typno E. M. roCy1apCTBEHHBII page=book&id=25863
TEXHUYECKHUH 0
yHuBepcurer, 2013
J12.3 |Topnenko B. A., Oprannyeckasi XUMUs: y9eOHOe mocooue Mocksa: [Tpomereii, https://biblioclub.ru/in
Ky3snenosa JI. B., 2012 dex.php?
Suvikuna E. A. page=book&id=21171
8
JI2.4 [MaxkapoB A. T, TeopeTnueckue 1 MPaKTHYECKAE OCHOBEI OpenOypr: https://biblioclub.ru/in
Caruma M. O., (usndeckoit xumun: yaeOHOe mocodue OpeHOyprexuii dex.php?
PaznoGpees /1. A. rocy1apCTBEHHBII page=book&id=36484
yHuBepcurer, 2015 0
6.3.1 IlepevyeHnb MpOorpaMMHOro odecrevyeHust
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 Ilepevyenb nHGOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | Enunoe okHO A0ocTyma K MH(GOPMAIIMOHHBIM pecypcam
6.3.2.2 | KoHCYBbTaHT-IIIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAYJIST)
Ayn. Ne Hasnauenue OcHanieHue
Yuebnas ayJUTOpHUs IS
MPOBEACHHS 3aHsATHH | YueOHbIe MecTa, O0OpyIOBaHHBIE OJOYHOW MeEOENbI0 C PACHONIOKEHHUEM
JEKIHOHHOTO W CEeMHHapCKoro | amdurearpom. Pabouee MecTo mpemomaBaTelss B COCTaBE CTON, CTYI, TyMOa,
300 THIA, KypCOBOTO INPOCKTHPOBAHUS | TPMOYHKA, KOMIBIOTEp MpEHofaBaTedss C  JOCTYIIOM B  HHTEPHET,
(BBIMIONIHEHHST  KYPCOBBIX ~ paboT), | KHTEpaKTHBHAS TOCKa C MPOEKTOpoM. MoTopu3oBaHHbIN 3kpaH [loTonouHbe
TPYIIOBBIX W  WHAWBHIYAIBHBIX | IOBOPOTHBIE KaMephl. [lokymeHT-kamepa. HacTonpHb MUKpO(OH. 3ByKOBas
KOHCYJIbTaIH, TEKyIIero | cuctema. MapkepHas J1ocka.
KOHTPOJISI U IPOMEKYTOUHOU
Hacocbl BakyyMHBIC, TepMOCTaThl, KA CYIIMIBHBIA, J1aOOpPaTOPHBIC BECHI
AIIEKTPOHHBIC M MEXaHHYECKUE, CTON JUIA JTaOOpaTOPHBIX BECOB, aHAIN3ATOP
JlabopaTopust THIAPOMETAILTYPTUH .
T (PaKIINOHHBIH, mKagel 71abopaTOpHEIE, MEJIbHUIIA OucepHas
- TpoBeACHHE  J1abOPaTOPHBIX .
nmabopaTopHasi, MeENIanKd JabOpaTOpHBIE, CTONBI -MOMKH TabopaTOpHBIE,
pador mo  XuUMUHW,  XUMHH
., | HACOCHI ~ NEPUCTAIBTHYECKHE, OKCTPAKTOP, YCTAaHOBKA  JICKTPOJIM3HAS
MCTAILIOB, JULL BCCX HAUPABNCHUM | o 5ohatophas, — meiike nabOpaTOpHBIH,  MeNBHHIIA  aHAJIUTHYECKas
moaroroskn B TV YIMK 5 aHamI/)BaT(I)) BJ"IaFI/I eaKI;o u3 cpTeKnr; 60’ cumukar.l Ky0.1M, peakTo 1/13’
J1406 coorBerctBu ¢ O®I'OC BO. A P > P p p YO, B P
crexina Oopcunukar. 3 ky6.nM, OaHst nabopaTopHas, YCTPOMCTBO CYIIKH
TaKkKe o po(GHUIBEHEIM N .
71a00paTOPHOH TOCYIBI, MYJIBTHMETP, aclUpaTop CHIB(GOHHEIA, mpudop ph-
MUCLUIUIMHAM ~ Y4eOHOro  IUTaHa
MeTp, Kommpeccop, npubop ph-merp, HOHOMEp, NPHOOP IIEKTPOIH3A
MOJrOTOBKH OakanaBpoB u o
pacTBOPOB CoOJeH, INTATUBBI AT HPOOHMPOK, KAIOPHMETpP C HarpeBaTeleM,
MarucTpoB Kagenpsl
Metannyprus TEPMOMETPBHI, IUTUTKA JaOOpaTOpHAasi, PEryJSATOP HANPsDKCHUs, OJOK IHUTAHUS,
‘ XOJIOMMIBHUK JTa00paTOpHBIN, apeoMeTphl, HabOp CHT, aKBaIUCTHILIATOP,
MEIIBHHIIA 3€PHOBAs 1a00paTOpHasl.
Yuebnas ayuTopus TUISL
MPOBEACHHS 3aHATHI
VYuebHble MecTa (CTONBI U CTYNbs). Pabodee MecTo mpemnogaBaTenst B COCTaBe
JEKIHOHHOTO W CEeMHHAapCKOTO
cToi, cTyn, TymOa. KommbproTep mpenopaBatens ¢ JIOCTYIIOM B HHTEPHET,
TUIA, KypCOBOTO IPOECKTHPOBAHUS . . .
225 HMHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
(BBIMIOJIHEHHUSI  KypCOBBIX pabor), .
MoTOpH30BaHHEIA JKpaH C MOTOJOYHBIM IpoekTopoM. IloTonouHas kamepa.
TPYIIOBBIX W  HMHAWBUIYaIbHBIX .
N HokymenT-kaMmepa. HacTonbHbIH MUKPOGOH. 3ByKOBast CHCTEMA.
KOHCYJIbTaIHH, TEKyIIEero
KOHTPOJISI U IPOMEKYTOYHOMN
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107 CTotbl ¢ KOMIIBIOTEpaMH C BbIXOAOM B UHTCPHCT, CTYJIbs, KHUKHBIC I.HKa(l)LI n
CTCJIJIAXH.

8. METOJJMYECKHE YKA3ZAHHUA J1JIS1 OBYYAIOIIUXCA ITO OCBOEHHIO JJUCIIMITJIMHBI (MO/LY JISA)

Meroaudeckue yka3aHUs il 00yYarOUIUXCS 110 OCBOCHUIO THCLUILTHHBI

1. zyuenne pabodeli mporpaMMel JUCIUTIIHHEL.

2. TlocenieHye U KOHCIIEKTUPOBAHHUE JICKLIUH.

3. Obs3arenbHasi MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM.

4. VzydeHne OCHOBHOH U AOIOIHUTEIBLHON JINTEPATYPhl, HHTEPHET-UCTOYHUKOB.
5. BeIMoTHEHNE BCEX BUIIOB CAMOCTOSITENIEHON pabOTHI.

D¢ dexTrBHOE OCBOCHUE TUCLUIUINHEI IIPEATIONAracT peryysipHOe MOCEICHNE BCEX BUIOB ayAUTOPHBIX 3aHATHH, BHIIOJIHEHUE
TUTAaHA CAMOCTOSATENFHOM PabOTHI B IIOTHOM 00BbEeMe U IPOXOKICHHUE aTTECTAIlNN B COOTBETCTBHIH C KaJIEHAAPHBIM YIeOHBIM
rpauKOM.

CTyaeHTy peKOMEHIyeTCs 03HAKOMHUTECS CO CITICKOM OCHOBHOH W IOTTOJHATEIBHOM MuTepaTypsl. JlocTym K HHOPMAaIIHOHHBIM
pecypcaM OUOTHOTEKH 1 HHPOPMAITMOHHO-CIIPABOYHBIM cCUCTeMaM ceTH "MHTepHeT" OpraHu30BaH B YHTAIBHOM 3ajie OMOINOTEeKH
co craroHapHsix [I19BM, nu6o ¢ muanoro II9BM (HOyTOyKa, MIAHIIETHOTO KOMIIBIOTEPA HIIH HHOTO MOOUIIBHOTO yCTpOiicTBa)
MOCPEACTBOM OECIIPOBOIHOTO TOCTYIA MPH aKTUBALUH UHIMBUAYaIbHON YUETHO 3aIHCH.

3agaHus ¥ METOANYECKUE YKAa3aHHUA K BBITOIHEHUIO Ta00PaTOPHBIX PabOT COCTABICHBI B COOTBETCTBHH ¢ pabouel mporpaMmMoit
JUCLUIIMHBI XUMUS U TIpeJcTaBieHsl B Y MK THCHUMINHEL

JlabopaTopHBIii TPaKTUKyM HaMpaBlieH Ha YIITyOJIeHHOe H3YUeHHE TEOPETHUSCKOTO MaTeprala U Ha IpuoOpeTeHHe YMEHMS,
HaBBIKOB U OIIBITA MPOBEJCHHUS IKCIIEPHUMEHTA, aHaIi3a U 00pabOTKH €To Pe3yIbTaToB.

C menbio OLICHKH YPOBHS OCBOCHHMS MaTepHala 110 KaXkIoi 1abopaTopHOi paboTe COCTABIACTCS OTUET, HA OCHOBAaHUH KOTOPOTO
MPOBOJIUTCS 3aIUTa Ta00PATOPHOH PabOTHI.

3amaHus U METOUYCCKUE YKa3aHUS K BBIMOJIHEHHUIO MPAKTHICCKHUX 3aHATUH COCTABJICHBI B COOTBETCTBUU € paboUei mporpaMMoi
JUCIUIUIMHBI XUMUS U nipeacTasieHsl B Y MK nucnurinset.

HpaKTI/I'{eCKI/IC 3aHATHSI BKJIIOUAIOT B C€0S1 OCBOCHHE ,I[CﬁCTBI/IfI, O6CY)KZ[CHI/I€ Hp06HCM 110 OCHOBHBIM pasacjiaM Kypca u
HaIlpaBJICHBI HA yl"J'IyﬁTICHHC HU3YYCHHOT'O TCOPCTHYCCKOI0O MaTCprajia U Ha l'[pI/IO6pCTCHI/Ie yMeHI/Iﬁ 1 HAaBBIKOB.

HpI/I TIOATOTOBKE K NPAKTUYCCKUM 3aHATHUAM UCIOJb3YIOTCA METOANYCCKNC YKa3aHUsl, B KOTOPBIX ONNMCAaHbl COACPIKAaHNE U METOAbI
HX IIPOBCACHUS, YCIIOBHS BBIIIOJTHCHUS, C(bOpMyJ'H/IpOBaHLI BOIIPOCHI K pE3yJIbTaTaM BbIITOJIHCHUA 3aaHuH.

MeToanyeckue PEKOMEHAAINU K OpraHUu3aliui U BbIITOJTHCHUIO CaMOCTOSATEIbLHON pa60T1,1 COCTAaBJICHBI B COOTBCTCTBUU C pa60qe171
nporpaMMoﬁ JUCHHUITIIMHBI XUMUA U IIPEACTABJICHBI B VYMK IHCIUILUIMHBL

CamocTosTenbHas padoTa CTYAEHTOB BKIIOYaeT OCBOCHNE TEOPETHUECKOTO MaTepuaa, HOATOTOBKY K BBITOIHEHUIO 3aaHUH
[PAaKTUYECKUX 3aHATUH, U IIOATOTOBKY K 3K3aMCHY.

MeToandeckue PEKOMCHIAU 110 OpTraHU3alun 06p330BaTeJILHOI‘O Tmponecca i O6y‘I€HI/I$[ WHBAJINIOB 1 JINI C OTPAaHNYCHHBIMU
BO3MOKXHOCTAMU 310POBbA

[Tpr HEOOXOAUMOCTH TIPOTPaMMa TUCIUILIMHBI MOKET OBITh alTalTHPOBAHA JUIsT HHKITIO3UBHOTO 00YUYCHHST MHBAJIMIIOB U JIUI] C
OTpaHUYECHHBIMH BO3MOYKHOCTSIMH 3[I0OPOBBSI C YI€TOM 0COOEHHOCTEH UX NMCUXO(PHU3MUECKOTO Pa3BUTHS, HHANBUAYATEHBIX
BO3MOXKHOCTEW M HEOOXOAUMBIX CIICIIHATIbHBIX YCIOBUH UX 00yUeHHS.

[Ipu HanMuuuU B TpyIINe CTYIEHTOB C OTPaHUYEHHBIMHA BO3MOKHOCTSIMH 3710POBbSI BOBMOXKHO HCTIOJIB30BATh a/JaITHUBHBIC
TEXHOJIOTHH.

JJ1s CTYZIEHTOB ¢ OTpaHHYEHHBIM CIYXOM:

- HCTIOJIB30BAHKUE PA3HOOOPA3HBIX JUJIAKTHUECKUX MATepUAIOB (KapTOYKH, PUCYHKH, TMCbMEHHOE OTIMCAHHUE, CXEMBI | T.II1.) KaK
TIOMOIIb JIJIsl TOHUMAHHS U PEIICHsI TOCTABICHHON 3a/1a4H;

- HCTIOJIb30BaHUE BUICOMATEPHATIOB, KOTOPBIE NAIOT BOZMOXKHOCTh TIOHATH TEMY 3aHATHS U OCYIIECTBUTH KOMMYHHUKAaTUBHBIE
JICUCTBUS,

- BBITIOJIHEHUE MPOCKTHBIX 33aHUN IO U3yYaeMbIM TEMaM.

JIJIs CTYZICHTOB ¢ OTpaHUYEHHBIM 3pEeHUEM:

- HCTIONIb30BaHUE (PUIBMOB C BO3MOKHOCTBIO BOCTIPHSATHSA Ha CIyX JaBaeMoi B HUX MH(POPMALIUH JUIsI TOCIIEIYIOIIETO e
o0cyxIeHus;

- HCTIOJIb30BAHUE ayTMOMATEPHAIIOB MO0 N3yYaeMbIM TeMaM, UMEIOIUMCS Ha Kadepe;

- HHAWBHIYyaIbHOE OOIIEHHUE ¢ TPENoaBaTeNieM 110 H3y4aeMOMY MaTepray;

- TBOpYECKHE 33/1aHUsI [0 U3y4aeMbIM TeMaM WJIH [0 JIUYHOMY JKEJIaHUIO C Y4eTOM MHTEPECOB 00y4aeMoro.




		2021-11-08T15:35:30+0500
	НЧОУ ВО "ТУ УГМК"
	Подпись документа




