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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

paspabotana B coorBerctBuu ¢ ®I'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"
YTBEPKIECHHOTO yU€HBIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuueckoro coera yuusepcurera ot 18.10.2021 . Ne 6
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 | Texaomorudeckas (IIpOEKTHO-TEXHOJIOTHYECKAsT) TPAKTHKA

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 | Temno¢usuka

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 | TenmoTexHUKa

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 | TeopeTndeckre OCHOBBI HOBBIX MUPOMETAJLTYPrHYCCKAX MPOLIECCOB

2.2.39 | Teopus ruipoMeTaLTypru4ecKiX MpoIeccoB

2.2.40 | Teopust METAIITYPTrU4ECKUX MPOIECCOB

2.2.41 | Teopus 3KcriepuMeHTa

2.2.42 | Teopust 2NEKTPOXUMHUUYECKUX IIPOLIECCOB

2.2.43 | ®uzudeckas KyJabTypa U CIOPT

2.2.44 | ABTomMaTH3anysi METaUTypru4ecKiX MPOIECCOB

2.2.45 | NudopMaimoHHbIE TEXHOJIOTHH B METaJUTyPrUl

2.2.46 | JIuteitHOE IPOU3BOACTBO

2.2.47 | Metanmyprus 3010Ta U cepedpa

2.2.48 | MeTamnyprus J1erkux U TyroIIaBKUX METalIOB

2.2.49 | Metamtyprus Meiu U COIyTCTBYIOIUX AJIEMEHTOB

2.2.50 | Metamnyprust 4epHBIX METAJIOB

2.2.51 | MoaenupoBaHue TPOIECCOB U OOBEKTOB B METALTyPrHH

2.2.52 | O6paboTKa METaNIOB AaBJICHUEM

2.2.53 | CoBpeMeHHBIE TEXHOIOTHH TOyYSHHUS IBETHBIX METAJJIOB U COIMyTCTBYIOMINX AJIEMEHTOB

2.2.54 | Tepmoo6paboTka

2.2.55 [l'ocynapcTBeHHast HTOrOBasi aTTECTALHS

2.2.56 | 3ammTa BEITYCKHON KBaJTH()UKAIIMOHHOH padoTHI

2.2.57 | Merauryprusi CBUHIIA H COITYTCTBYOIIHUX 3JIEMEHTOB

2.2.58 | Metamtyprus UHKa U COMYTCTBYIOLINX 3JIEMEHTOB

2.2.59 | OcHOBBI MPOEKTUPOBAHUS U CTPOUTEIBHOE JENO0

2.2.60 | ITonroToBka K mpoIeIype 3aIlUThl BBITYCKHON KBaTH(UKAIHOHHOH PabOThHI

2.2.61 | IIpenaunnomMuas IpakTUKa

2.2.62 | DKOHOMUKa U yIpaBJIeHUE Ha NIPENIPUATHH

3. KOMIOETEHIMU OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIHUILIAHBI
(MOJYJIST)

OlNK-1: CnocobeH pelwwaTtb 3aaaym npodeccuoHanbLHoOn AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNMPOBaHuUA,
MaTemMaTHU4ecKoro aHanu3sa, ectTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamMy MaTteMaTM4eCcKoro aHanumaa n MogenmpoBaHus

NOMK-1.1: 3HaeT: PU3NKO-XUMUYECKMNE OCHOBbI U METOAbI MaTEMaTUYECKOrO MOAENMPOBaHNSA MeTanypriyeckmx
MPOLIECCOB MOMy4YeHUs LIBETHbIX MeTannos

NOMK-1.2: YMeeT: BbISBNATb NPUYMHBLI HECOOTBETCTBUS NapaMeTPOB TEXHOMOMMYECKOro NpoLiecca, NPorHo3aMpoBaTh
noBeAeHue NpoLiecca Ha OCHOBE MaTeMaTUYeCKUX MOAENeN

ONK-4: Cnoco6eH NpoBoAUTL U3MepeHUs U HabniogeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
o6pabaTbiBaTb U NpeACcTaBNATbL IKCNepUMeEHTalNbHble AaHHble

NOIK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA U3MEPEHUS], MaTeMaATMYECKMIA annapart Ans obpaboTky u
aHanmaa aKcnepuMMeHTarnbHbIX AaHHbIX

NOIK-4.1: 3HaeT: oCHOBbI METPONOrnn, MmeTobl 06paboTkn akCnepuMeHTarnbHbIX AaHHbIX

NOIK-4.3: BnageeT: HaBblkaMu NpoOBEeAEHUS U3MEPEHUIN N UX 06paboTku

OlNK-5: CnocobeH pelwiaTtb Hay4YHO-UccnegoBaTeibCKMe 3agaym Nnpu ocyLwecTBIeHMU NpoceccnoHanHomn
[eATeNnbHOCTU C NPUMeHeHneM CoBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHOMOTUM U NPUKNaAHbIX annapaTHo-
nporpamMMHbIX CPeacTB

MOMK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MH(DOPMALMOHHBLIX TEXHOMOMMIA U NpUKNagHbIX annapaTHo-NPorpamMmmMHbIX
cpeacTs

MOIK-5.3: BrniageeT: HaBblkaMy aHanu3a pes3ynbTaToB BbINOSIHEHUS HAy4YHO-TEXHUYECKMX 3a4ay B
npocheccuoHanbLHON OeATeNbHOCTU

MOIK-5.2: YMeeT: NnpuMeHsATb MHpOPMAaLMOHHbIE TEXHOMNOMMM U NPOrpaMMHOe obecneyeHne ans peweHns Hay4yHo-
nccregoBaTenbCkmx 3agay B 06r1acTu NonyyYeHns: UBETHbIX MeTansos

OMNK-7: CnocobeH aHanu3npoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKY A OKyMeHTauu, CBA3aHHYO C
npoq)eccwouaanoFl AeATeNnbHOCTbIO, B COOTBEeTCTBUU C .ﬂeﬁCTBleI.LI,VIMVI HOPpMaTUBHbIMU OOKYMEeHTaMMn




MeTarulypruieckom oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTABMEHUS N UCMONBb30BaHNS] HOPMATUBHbBIX JOKYMEHTOB MeTanypruieckon otpacnm

NOTK-7.2: YmeeT: aHannampoBaTb, TEXHUYECKYIO AOKYMEHTALMI0 TEXHONOMM-4ECKOro npouecca u NpuHUMaThb
0BOCHOBaHHbIE peLleHns

MOIK-7.3: BrniageeT: HaBblkaMy COCTaBIIEHUS N MPUMEHEHUS TEXHUYECKOM AOKYMEHTALMM NOJyYEeHUs LIBETHbIX
MeTannos

YK-1: CnocobeH ocyLecTBAATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MHOpPMaLuK, NPUMEHATb
CUCTEMHbI noaxoa AN pelleHust NnocTaBreHHbIX 3agay

NYK-1.1: HaxoouT u aHanuanpyeTt nMetoLLytocs MHpopMaLmio Ang peLlleHnss NocTaBneHHbIX 3aaau

NYK-1.3: AHanusupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He4oCTaTKOB

NYK-1.2: Npegnaraet nyTu pelleH1s 3agaqm Ha OCHOBE CUCTEMHOroO noaxoaa

YK-2: CnocobeH onpeaendaTb KPpyr 3agay B paMKax NOCTaBNIEHHOM Lenu mn Bbl6MpaTb onTumManbHbIe
cnocobbl ux peweHnsa, ncxogsa m3 ,qeﬁCTBylou.wlx npaBoBbIX HOPM, UMeHLNXCA peCcypcoB U orpaHquHMﬁ

NYK-2.3: NpoBoanT TEXHUKO — 3KOHOMUYECKOe 060CHOBaHWE, aHanM3npyeT agekBaTHOCTb NPUHUMaeMbIX peLleHnn
C y4eTOM AENCTBYIOLNX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT ontumarnbHble Cnocobbl pelleHns 3agad

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOSTHUTENEN AN1s peLleHns 3agayum

YK-4: CnocobeH ocyLecTBNATbL AeJIOBYH0 KOMMYHUKaLUIO B YCTHOM U MUCbMEHHOM popmax Ha
rocyaapcTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BbibupaeT KOMMYHUKATUBHbIE TEXHOOMMN OOLLEHUSI HA FOCYAapCTBEHHOM U MHOCTPaHHOM si3blKax

NYK-4.3: BbinonHsAeT nepeBod NpoeccnoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha rocy4apCTBEHHbIN S3bIK 1
obpaTtHo

NYK-4.2: OcyulecTBnsaeT AenoByo Nepenncky Ha rocyaapcTBEHHOM Y MIHOCTPaHHOM Si3blkax

B pe3yinbTaTe 0cBOEHUSI AMCHMIJIMHBI (MOAYJIS1) 00Y4AIOUIUIiCS H0/KeH

3.1 (3HaTh:

3.1.1 | 1. OcHOBBI CaMOOPTaHU3ALUU U CaMOOOpa30BaHMUSI.

3.1.2 | 2. Ilepuoanyeckuii 3akoH JI.11. MenneneeBa, TUIIBI 1 MEXaHU3MBl 00pa30BaHUsl HOHHOH, KOBAJICHTHOH (HETIOMISIPHOM 1
MOJISIPHOM ), METAIUTMYECKON ¥ BOJOPOTHOMN CBSI3€H, OCHOBHBIC TIOJIOKEHHUS TEOPUH PACTBOPOB U SJCKTPOTUTHUCCKON
JICCOITHAIINH, CYIITHOCTh PeaKIuii HOHHOTO OOMEeHa, THIpoJIn3a cojiei, 3akoH ['ecca, mpunimn Jle [1larense-bpayHa.

3.2 | YMmeTh:

3.2.1| 1. Ha MpaKTHUKE METOJIbI CAMOOPTaHU3AIMH U CaMOOOpa30BaHUsl.

3.2.2 | 2. CocTaBnsiTh 3JIEKTPOHHBIC U Ipaduyeckre GopMyJIIbl CTPOCHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB, MEXaHU3M
00pa30BaHMsI XUMUYIECKOH CBS3H 3alTUCHIBATh YPABHEHHUS TPOLIECCOB AIIEKTPOJMTHISCKON JUCCOIUAIIIH JJICKTPOJIUTOB
pa3Hoi IPUPOIBI (KUCIIOTHI, OCHOBAHUS M COJIN), PEAKIIUH HOHHOTO 0OMEHA C TIOMOIIIBIO MOJIEKYIISIPHBIX,, TOJTHBIX
HMOHHBIX M COKPALICHHBIX HOHHBIX YPABHECHUI, pEaKlUH THIPOIN3a, ONPEACISTh CTAHAAPTHYIO SHTAIBIHIO 00pa30BaHMs,
MIPOHU3BOIUTH PACYUCTHI IO TEPMOXUMHUYCCKUM YPABHEHHUSM.

3.3 | Baagern:

3.3.1| 1. HaBpIkaMu OLICHKH Pe3yIbTaTOB CAMOOPTaHU3AIMH U CaMO0Opa30BaHusl.

3.3.2 | 2. HaBbIkaMu omnpesiessiTh XMMHUYECKHE CBOWCTBA JIEMEHTOB, HCXOJIS U3 MX TIOJIOKEHNUS B IEPHOIMYECKON CUCTEME 1
9MEKTPOHHOT'O CTPOCHHS, ONPEACISITh THII XUMHUUYECKOH CBA3H, COCTABIATh XUMHYECKUE YPAaBHEHHUS, ONPEACIIATh
TeroBoH 3¢ (heKT peakium.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJISA)

Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue

3aHATHS 3aHsATHS/ Kypc MU aTypa | pchl | pakKT.

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

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3
2.4

Kon
3aHATHS

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

Cemectp /
Kypc

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'ynna. IlpuHnun MUHUMaIbHOU
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

J1.1
J1.2
J1.3
JI1.4J1
2.1
2.2
J12.3
2.4

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'ynna. IpuHnmn MUHUMaIbHON
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

J1.1
1.2
J1.3
JI1.471
2.1
2.2
2.3
2.4




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

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 HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype M1 aTypa | pcbl | pakT.
Pa3nen 3. Ilepuoauyeckuii 3aK0H 1
NepUoIMYecKasi CHCTeMA 3J1eMEeHTOB
JA.A.Menpeneena

3.1 Ilepnoguueckuii 3axon /{.J11.Menzeneesa. 1 2 NYK-1.1 JI1.1 0
OU3NUYECKUI CMBICT MTOPSAKOBOTO NUYK-1.2 JI1.2
HOoMepa aieMeHTa. [lepuonnyeckas NYK-1.3 J.3
CHCTEMA JIEMEHTOB H €€ CBSI3b CO NYK-2.1 | JI1.4J1
ctpoeHueM aroma. CTpyKTypa NvyK-2.2 2.1
TIEPUOUIECKON CUCTEMBI: TIEPHOBI, NYK-2.3 J12.2
rpymmsl 1 moarpymnmsl. OcoOeHHOCTH NVK-4.1 J12.3
CTPOEHUS aTOMOB DJIEMEHTOB IIABHBIX U NVK-4.2 2.4
1moOOYHBIX MOATPYII: S-, p-, d- u f- NYK-4.3
3JIEMEHTHI. DIIEKTPOHHBIE aHAJIOTH. NOIIK-1.1
Ilepnogu4HOCTH M3MEHEHUS CBOMCTB NOIIK-1.2
9JIEMEHTOB U WX coequHeHui. /JIek/ 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 J1.1 0
OU3NYECKUI CMBICT MOPSIIKOBOTO HUYK-1.2 JI1.2
HOMepa ieMeHTa. [lepuoandeckas NVYK-1.3 JI1.3
CHCTEMA DIIEMEHTOB U €€ CBA3b CO NVK-2.1 | J1.4]1
cTpoeHueM aroma. CTpyKTypa NVyK-2.2 2.1
TIEPUOIUIECKON CUCTEMBI: TIEPUOBI, NYK-2.3 J12.2
rpymmsl 1 moArpynmsl. OcoOGeHHOCTH NVK-4.1 J12.3
CTPOEHUS aTOMOB 3JIEMEHTOB INIaBHBIX U NYK-4.2 2.4
MOOOYHBIX NOATPYI: S-, p-, d- u f- NYK-4.3
3JIEMEHTHI. DJIEKTPOHHBIE aHAJIOTH. HOIIK-1.1
Ilepnogu4HOCTH M3MEHEHUS CBOMCTB NOIIK-1.2
9JIEMEHTOB U uX coequnenuit. /I1p/ HNOIIK-1.3

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

33 Ilepunonuueckuii 3axon /{.11.Menzaeneesa. 1 4 NYK-1.1 J.1 0
Pu3nyecKuil CMbICI MOPSIKOBOTO NYK-1.2 JI1.2
HOoMepa aeMeHTa. [lepuonnyeckas NYK-1.3 J1.3
CHCTEMA DJIEMEHTOB U €€ CBSI3b CO NYK-2.1 | JI1.4J1
ctpoerueM aroma. CTpyKTypa NyK-2.2 2.1
MIEPUOINYECKOI CUCTEMBI: IEPUOJIBL, NYK-2.3 J12.2
IpyNIbl ¥ TOArpymmbl. OCOOEHHOCTH NYK-4.1 23
CTPOEHUS aTOMOB DJIEMEHTOB IIaBHBIX U NvK-4.2 2.4
MOOOYHBIX NOATPYI: §-, p-, d- u - NYK-4.3
3JIEMEHTBI. DJIEKTPOHHBIE aHAJIOTH. NOIIK-1.1
Ilepnogu4HOCTH M3MEHEHHS CBOMCTB NOIIK-1.2
9JIEMEHTOB U UX coenunenuit. /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 HaumenoBanue pasnesnos u tem /Bua | Cemectp / | HacoB | Komneren- | Jlurep | Pecy | Uure | Ilpumeuanue
3aHATUSA 3aHATUs/ Kypc 197074 aTypa | pChl | paKT.

Pa3nen 4. XuMuueckas cBsi3b U
CTpO€eHHE BelllecTBa




4.1 Ipupona, knaccuduranys XUMUIECKOH 1 2 NYK-1.1 J1.1 0
cBs3M. MeXxaHn3Mbl 00pa3oBaHus NYK-1.2 J1.2
XUMHUYECKOU cBsi3u. VIOHHAs XuMUUecKast NVYK-1.3 J.3
cBA3b. VIOHHBIE KPUCTAIUITMYECKHE NyK-2.1 | JI1.4J1
pemeTk. CBOICTBa BEIIECTB ¢ HOHHBIM NUYK-2.2 2.1
THUIIOM KPHUCTAJUIMYECKOM PEIIeTKH. NYK-2.3 J12.2
KoBanentnast xummaeckast CBs3b. NYK-4.1 2.3
MexaHu3M 00pa30BaHHs KOBAJIEHTHOU NYK-4.2 2.4
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
Merannuueckas cBs3b. Metayuinyeckas 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 J1.1 0
CBSI3H. MexaHU3MbI 00pa30BaHUS NYK-1.2 J1.2
XUMHUYeCKOH cBsi3U. VloHHasi XuMHuyeckast NVYK-1.3 JI1.3
CBs3b. VIOHHBIE KPUCTATUINYECKHE NVK-2.1 | J1.4]1
pemetku. CBOHCTBA BEMIECTB C NOHHBIM NyK-2.2 2.1
TUIIOM KPUCTATTMYECKON PEIIEeTKH. NVyK-2.3 2.2
KoBasienTHass XuMuueckas CBs3b. NvyK-4.1 J12.3
MexaHu3M 00pa30BaHH KOBAIEHTHON NvK-4.2 2.4
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 Ipupona, knaccudukanuss XAMHISCKON 1 4 NYK-1.1 JI1.1 0
CBsI3U. MexaHu3Mbl 00pa30BaHUs NYK-1.2 J1.2
XUMHUYeCKOH cBsi3u. VloHHas XuMHU4yecKast NVyK-1.3 J1.3
CBs13b. VIOHHBIE KPUCTAIUITMYECKHE NYK-2.1 | JI1.4J1
pemerku. CBOMCTBA BEIECTB C HOHHBIM NyK-2.2 2.1
TUIIOM KPUCTATIMYECKON PEIIECTKU. NVK-2.3 122
KoBanenTHass xumuueckas CBs3b. NVyK-4.1 J12.3
MexaHu3M 00pa3oBaHHs KOBAICHTHON NVK-4.2 2.4
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 HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ipumeuanue
3aHATHSA 3aHATHA/ Kypc 197078 arypa | pcel | paKT.




Paznen 5. OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX COeTUHEHHUIT

5.1 Meramiel 1 HemeTamabl. OKCUIBI 4 NYK-1.1 JI1.1
OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIC. NYK-1.2 J1.2
[omydenue, pu3nuecKue U XUMHIESCKHE NVYK-1.3 J1.3
CBOMCTBA: B3aMMOJICHCTBHE C BOOM, NyK-2.1 JI1.4J1
KHCIJIOTaMH, IiesIouaMu. | HApOKCHIbI: NYK-2.2 2.1
Kkiaccudukanus (OCHOBaHHUS, KUCIOTHI, NYK-2.3 2.2
amdorepHsie), pu3ndeckue u NYyK-4.1 2.3
XUMH4eckue cBoiicta. Counu: NVK-4.2 2.4
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 JI1.1
OCHOBHBIE, KHCJIOTHBIC, aM(OTEPHBIE. NYK-1.2 J1.2
[Nomydenwne, pu3nuecKue U XUMHIECCKHE NVK-1.3 JI1.3
CBOMCTBa: B3aUMOJICHCTBHE C BOIOM, NYK-2.1 JI1.471
KHCJIOTaMH, IeJIouaMu. [ uApOKCHIbI: HUYK-2.2 2.1
KIaccu@uranus (OCHOBaHHUS, KUCIOTEI, NYK-2.3 2.2
amdotepHsIe), pu3nIecKue u NVyK-4.1 J12.3
XUMHU4eckue cBoricTBa. Conu: NVyK-4.2 2.4
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 J1.1
OCHOBHBbIE, KUCIIOTHBIC, aM()OTEPHBIC. NVyK-1.2 J1.2
Ionyuenue, pu3mdecKue U XUMHUUECKUE NVYK-1.3 J1.3
CBOWCTBA: B3aWMOJICHCTBHE C BOJIOM, NYK-2.1 | JI1.4]1
KHUCJIOTaMH, LiesiouaMu. [ uapokcuasi: NYK-2.2 2.1
Kkiaccuduranus (OCHOBaHHUS, KUCIOTHI, NYK-2.3 J12.2
amdoTepHsIe), pu3nIecKue u NVyK-4.1 J12.3
xXuMHu4eckue cBorictBa. Conu: NYK-4.2 2.4
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 JI1.1 0
OCHOBHBIE, KHCJIOTHBIE, aM(pOTEPHBIE. NYK-1.2 J1.2
[omydenwne, Gpu3NUECKUE U XUMHUYCCKHE NVYK-1.3 JI1.3
CBOMCTBA: B3aUMOJICUCTBHE C BOIOM, NYK-2.1 JI1.4J1
KHCITIOTaMH, IIe1o4aMu. [ MapoKCuabL: NUYK-2.2 2.1
Kiaccu@uranus (OCHOBaHHUS, KUCIOTEI, NYK-2.3 J12.2
amdoTepHsIe), pu3nIecKue u NVK-4.1 J12.3
XUMH4eckue cBoricTBa. Conu: NyK-4.2 2.4
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
HOIIK-5.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvype 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 J.1 0
DneMEHTHI TEPMOANHAMUKH. DHTAJIbITHS NYK-1.2 JI1.2
U ee U3MEHEHHE B X0JI¢ XUMHUYECKON NVYK-1.3 J1.3
peakuuu. DK30- U SHAOTEPMHUECKHE NYK-2.1 | JI1.4]1
peakuuu. 3akoH ['ecca u ero cieacTBus. NYK-2.2 2.1
DHTpoNuUA KaK Mepa HeYNOpsSJ0UYEeHHOCTH NYK-2.3 J12.2
BemiectB. CTangapTHble sHeprun [ n60ca. NyK-4.1 J12.3
BiusiHue TemnepaTypbl Ha SHEPTHIO NYK-4.2 2.4
I'n66ca m HanpaBIIeHUEe XUMUIECKOM NYK-4.3
peaxyn. CKOpOCTh peakiuii B NOIIK-1.1
TOMOTCHHBIX U T€TEPOreHHBIX CHCTEMaX. NOIIK-1.2
3aKoH JEHCTBUS Macc JUIs SJIEMEHTapHBIX HOIIK-1.3
peakuuii. BausiHue temmneparypsl Ha HOIIK-4.1
ckopocTb peakuuil. [Ipasuno Bant- NOIIK-4.2
Tododa.. [TouATHE O MEXaHU3ME NOIIK-4.3
XUMHUYecKor peakiuu. [TpruHIuIb HOIIK-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 J1.1
DNeMEHTHI TEPMOAMHAMUKH. DHTAJIBITHS HUYK-1.2 JI1.2
U ee U3MEHEHHE B X0JIe XUMHUYECKON NVYK-1.3 J.3
peakuuu. JK30- ¥ SHIOTEPMHUECKHE NyK-2.1 | JI1.4J1
peakuuu. 3akoH I'ecca 1 ero ciIeacTBHA. NUYK-2.2 2.1
DHTponus Kak Mepa HeYOpsJ0YeHHOCTH NYK-2.3 J12.2
BemecTB. CtanmaptHble YHeprun [ nboca. NYyK-4.1 J2.3
Biusnue Temneparypsl Ha SHEPTUIO NYK-4.2 2.4
T'n606ca u HampaBlieHUE XUMUYECKOM 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
T'odda.. [TorsTHE 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 JI.1
DNeMEHTHI TEPMOAMHAMUKH. DHTAJIBITUS NYK-1.2 J1.2
U €€ U3MEHEHUE B X0/ XMMUYECKOI NVK-1.3 J1.3
peakuuu. DK30- U SHAOTEPMHUUECKUE NVyK-2.1 | JI1.4]1
peakuuu. 3akoH ['ecca u ero ciencrBus. NYK-2.2 2.1
OHTponus Kak Mepa HeyNopsJ0YEHHOCTU NVK-2.3 122
BemecTB. CtanmapTHble YHepruu [ nboea. NYK-4.1 2.3
BiusiHue TemMnepaTypbl Ha YHEPTHIO NYK-4.2 2.4
I'm60ca n HampaBJIeHHE XUMHYECKOH 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'ododa.. [TouaTHEe 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 J1.1 0
DNeMEHTHI TEPMOAMHAMUKH. DHTAJIBITHS HUYK-1.2 JI1.2
U ee U3MEHEHHE B X0JIe XUMHUYECKON NVYK-1.3 J.3
peakuuu. JK30- ¥ SHIOTEPMHUECKHE NyK-2.1 | JI1.4J1
peakuuu. 3akoH I'ecca 1 ero ciIeacTBHA. NUYK-2.2 2.1
DHTponus Kak Mepa HeYOpsJ0YeHHOCTH NYK-2.3 J12.2
BemecTB. CtanmaptHble YHeprun [ nboca. NYyK-4.1 J2.3
Biusnue Temneparypsl Ha SHEPTUIO NYK-4.2 2.4
T'n606ca u HampaBlieHUE XUMUYECKOM 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
T'odda.. [TorsTHE 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 HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIlutep | Pecy | Unte | Ipumeuanue
3aHATUSA 3aHATHA/ Kypc 197078 arypa | pChl | paKT.
Paznen 7. daekrponurnyeckas
auccoumanus. Peakuuu noHHoro
oomena. 'mapoau3s cosei

7.1 DNEKTPOIUTHI U HEIJICKTPOIHTHI. 1 4 NYK-1.1 J.1 0
DNEKTPOIUTHYECKAS TUCCOLIUALIUS. NYK-1.2 J1.2
MexaHu3Mbl 21EKTPOIUTHYECKON NVK-1.3 J1.3
JUCCOLMAIH IJISI BEMIECTB C NyK-2.1 JI1.4J1
Pa3IMYHBIMU TUIIAMU XUMHUUYECKOH CBS3U. NvK-2.2 2.1
I'uppatupoBanHble U NVK-2.3 122
HETUAPAaTHPOBaHHBIE HOHBL. CHIIBHBIE H NYyK-4.1 2.3
ciabbie 31eKTponuThl. OCHOBHBIC NYK-4.2 2.4
NI0JIOKEHUS TEOPUU IIEKTPOIUTHUECKON NVK-4.3
nucconuanud. Jucconuanusi KUCoT, NOIIK-1.1
OCHOBaHWH U COJICH B BOJHBIX PacTBOpAX. NOIIK-1.2
KoHcranTa 1 cTenenp qucconuanuu NOIIK-1.3
CITa0BIX AJIEKTPOJIUTOB U MX 3aBHCUMOCTh NOIIK-4.1
OT Pa3NUYHBIX (JaKTOPOB. 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.
I'mnponus coneit. Paznuunele cayyan
runposusa cojiei. HeoOpatumurii
ruzponu3. CTeneHp U KOHCTaHTa
THIIPOJIN3a, BIUSHUE PA3THUHBIX
(daxropos. /Jlex/




7.2 ONeKTPOIUTHI U HERTIEKTPOIUTEL. NYK-1.1 J1.1
DNEKTPOIUTHYECKAS] TUCCOIUALIUS. HUYK-1.2 JI1.2
MexaHu3MBbl 2JEKTPOTUTHUECKON NVYK-1.3 JI1.3
JUCCOLMALINN JJIS BEIIECTB C NyK-2.1 | JI1.4J1
Pa3NIUYHBIMU THIIAMU XUMHYECKON CBSI3H. NVyK-2.2 2.1
T'mppaTupoBaHHbIe U NYK-2.3 J12.2
HErUJpaTUpOBaHHbIE UOHBI. CUIIbHBIE U NVK-4.1 J12.3
ciabbie 37eKTpoIuThl. OCHOBHBIE NyK-4.2 2.4
TIOJIOKEHHS TEOPUH DIICKTPOIUTUICCKON NYK-4.3
nucconuanuy. J[ncconuanus KUcior, HNOIIK-1.1
OCHOBAHUH U COJIEH B BOJHBIX PaCTBOPAX. NOIIK-1.2
KoHncranTa u crenedb gucconuanuu HNOIIK-1.3
c1a0bIX AJIEKTPOJIUTOB U UX 3aBUCUMOCTD NOIIK-4.1
OT Pa3MUYIHBIX (pakTOpOB. 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.
TI'mpponus coneit. Paznuunsie ciayyan
runponusa coueil. Heobpatumsrit
ruponus. CTeneHp ¥ KOHCTaHTa
THIPOJIN3a, BIUSHUE PA3THIHBIX
¢axropos. /Ip/

73 DJEKTPOIUTHI U HEITEKTPOIIUTHI. NYK-1.1 J1.1
DNEKTPOIUTHYECKAS TUCCOIUALIUS. NYK-1.2 JI1.2
MexaHu3MBbI JIEKTPOITUTHIECKON NYK-1.3 JI1.3
JIACCOLMALVY JUJISL BELIECTB C NyK-2.1 | JI1.4J1
Pa3NINYHBIMU THIIAMU XUMHYECKON CBSI3H. NYK-2.2 2.1
T'mppaTupoBaHHbIE U NYK-2.3 J12.2
HETUJpaTUPOBaHHbIE UOHBI. CUIIbHBIE U NvyK-4.1 J12.3
ciabble 31eKTpostuThl. OCHOBHBIE NYK-4.2 2.4
MOJIOKEHHS TEOPUH DIIEKTPOITUTHUECKON NYK-4.3
nrcconuanuy. J[ncconuanus KUcior, HNOIIK-1.1
OCHOBAHUU U COJEH B BOJHBIX PaCTBOPAX. HOIIK-1.2
KoHncranTa u crenedb gucconuanuu HNOIIK-1.3
CITa0BIX AJIEKTPOJIUTOB U MX 3aBUCUMOCTh NOIIK-4.1
OT Pa3MUIHBIX (pakTOpOB. 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'unponus coneil. Paznuynele cnydau
runponusa coneil. Heobparumsrit
rugponus. CTeneHb 1 KOHCTaHTa
THIPOIIN3a, BIUSIHUE PA3THIHBIX
¢axtopos. /J1ab/




7.4 ONeKTPOIUTHI U HERTIEKTPOIUTEL. 1 2 NYK-1.1 J1.1 0
DNEKTPOIUTHYECKAS] TUCCOIUALIUS. HUYK-1.2 JI1.2
MexaHu3MBbl 2JEKTPOTUTHUECKON NVYK-1.3 JI1.3
JUCCOLMALINN JJIS BEIIECTB C NVK-2.1 | J1.4]1
Pa3NIUYHBIMU THIIAMU XUMHYECKON CBSI3H. NVyK-2.2 2.1
T'mppaTupoBaHHbIe U NYK-2.3 J12.2
HErUJpaTUpOBaHHbIE UOHBI. CUIIbHBIE U NVK-4.1 J12.3
ciabbie 37eKTpoIuThl. OCHOBHBIE NyK-4.2 2.4
TIOJIOKEHHS TEOPUH DIICKTPOIUTUICCKON NYK-4.3
nucconuanuy. J[ncconuanus KUcior, HNOIIK-1.1
OCHOBAHUH U COJIEH B BOJHBIX PaCTBOPAX. NOIIK-1.2
KoHncranTa u crenedb gucconuanuu HNOIIK-1.3
c1a0bIX AJIEKTPOJIUTOB U UX 3aBUCUMOCTD NOIIK-4.1
OT Pa3MUYIHBIX (pakTOpOB. 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.
TI'mpponus coneit. Paznuunsie ciayyan
runponusa coueil. Heobpatumsrit
ruponus. CTeneHp ¥ KOHCTaHTa
THIPOJIN3a, BIUSHUE PA3THIHBIX
¢axropos. /Cp/
Koz HaunmenoBanue pasnenos u Tem /Buag | Cemectp / | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumedanue
3aHATHSA 3aHATASA/ Kypc MU aTypa | pchl | paKT.
Pa3znen 8. OxkucaurenabHo-
BOCCTAHOBHUTEIbHBIE PeAKIHH

8.1 OKUCIUTENIBHO-BOCCTaHOBUTEIbHBIE 1 4 NVK-1.1 J1.1 0
peakuuu. CTeneHb OKUCIIEHUSL. NVyK-1.2 J1.2
OKucnuTeNb 1 BOCCTAaHOBJICHHE. NVYK-1.3 JI1.3
BoccranoBurens u okuciaenue. Meron NVK-2.1 | J1.4]1
9JIEKTPOHHOTO OanaHca JUIsi COCTaBICHUS NyK-2.2 2.1
YpaBHEHUH OKHUCIUTENBHO- NVyK-2.3 2.2
BOCCTaHOBHTEIBHBIX peakiuid. /JIex/ NVK-4.1 J12.3

NYK-4.2 2.4
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

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3
2.4

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

J1.1
J1.2
J1.3
JI1.4J1
2.1
2.2
2.3
2.4

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

J1.1
J1.2
JI1.3
JI1.4J1
2.1
122
2.3
2.4

Kon
3AHATHUSA

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

Cemecrp /
Kypc

Yacos

Komneren-
JIginse

Jlutep
aTtypa

Pecy
DPChI

Hnrte
PAKT.

IIpumevyanne




Pa3nen 9. XuMuuecKkue cBoiicTBa
METALJIOB

9.1 Mertamibl. OCOOEHHOCTH CTPOCHUS NYK-1.1 J.1
aTOMOB U KpUCTaJI0B. Pu3nueckue NVyK-1.2 J1.2
cBoiicTBa MeTamioB. Knaccuduxars NVYK-1.3 J1.3
METAJUIOB 10 Pa3IMYHBIM IIPU3HAKAM. NyK-2.1 | J1.4]1
XUMHUYECKUE CBOIICTBAa METAJLIOB. NvK-2.2 2.1
MeTasibl TTIaBHBIX U TIOOOYHBIX NYK-2.3 2.2
MOATPYII. DIEKTPOXUMHIECKUI PsI NYyK-4.1 2.3
HanpspkeHui Metaio. OO0IIne crnocoob! NYK-4.2 2.4
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
NOIIK-5.2
HOIIK-5.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3

9.2 Mertamibl. OCOOEHHOCTH CTPOCHUS NYK-1.1 J1.1
aTOMOB U KpucTauioB. Ousznueckue NYK-1.2 J1.2
cBoiicTBa MeTayuioB. Knaccuduxaris NVK-1.3 JI1.3
METAJUIOB [10 Pa3IMYHbIM IIPU3HAKAM. NYK-2.1 | JI1.4]1
XUMHUYECKUE CBOIICTBAa METAJIOB. NvyK-2.2 2.1
MeTasibl TIaBHBIX U MTOOOYHBIX NYK-2.3 2.2
NOArPYII. DIEKTPOXUMHUECKUH psint NVyK-4.1 J12.3
HanpspDKeHUH MetanioB. O0mue cnocoob! NUYK-4.2 J12.4
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
NOIIK-5.2
HOIIK-5.3
HOIIK-7.1
HOIIK-7.2
NOIIK-7.3

93 Mertamibl. OCOOEHHOCTH CTPOCHUS NYK-1.1 J1.1
aTOMOB U KpUCTAJUIOB. PU3NUEcKue NYK-1.2 J1.2
cBoiicTBa MeTayioB. Kiaccuduxanus NVYK-1.3 J1.3
METAJIOB IO Pa3JINYHBIM IPHU3HAKAM. NYK-2.1 JI1.4J1
XuUMHYECKHe CBOMCTBA METaJIOB. NvyK-2.2 2.1
MeTasuibl TIaBHBIX U MOOOYHBIX NYK-2.3 J12.2
NOArPYII. DIEKTPOXUMHUECKUH Psint NVyK-4.1 J12.3
HanpspkeHnit MetamioB. Oomue crocoos! NVK-4.2 2.4
nosyyeHus: MetauioB. IloHsaTHE O NVYK-4.3
Metamutypruu. [lupomeramryprus, NOIIK-1.1
TUAPOMETAIULYPrUs U NOIIK-1.2
aneKTpoMeTaTypris. CIIaBbl YepHBIE U HOIIK-1.3
uBertHsIe. /J1ad/ HOIIK-4.1

HOIIK-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

Mertannbsl. OcOOCHHOCTH CTPOCHUS 1 13
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
uBeTHbIe. /Cp/

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

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3
2.4

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 W3pnarenscTBo, rox On.anpec
JI1.1 |Yuxun E. B. Xumus: yaeOHoe mocooue Tomck: Tomckuit https://biblioclub.ru/in
rocy1apCTBEHHBII dex.php?
YHHBEPCHUTET cUCTeM | page=book&id=20895
yhpaBieHUs U 6
PaTOdIICKTPOHUKH,
2012
JI1.2 (MensxoB E. T, XuMHA: METOANIECKOE TTocodue HoBocubupck: https://biblioclub.ru/in
Kogaus 10. 1., HoBocubupckuit dex.php?
TMonsxosa H. I1. roCyIapCTBEHHBII page=book&id=23048
arpapHbIi 3
yHuBepcureT, 2011
JI1.3 |Mosuan 1. H., OCHOBBI aHAIMTHYECKON XUMUH. XUMHUUECKHAE Kazann: Kasanckwuii https://biblioclub.ru/in
PomanoBa P. T"., METOZbI aHalIN3a: yueOHoe mocoone Hay4YHO- dex.php?
T'opbynosa T. C., HCCIIeIOBATEIbCKUI page=book&id=25900
Errennepa U. U. TEXHOJIOTHYECKUMA 0
YHUBEPCHUTET
(KHUTY), 2012
JI1.4 |[Moguan U. H., AHanuTHIeCKast XUMISL: QH3UKO-XUMHUECKHE H Kazans: Kazancknit https://biblioclub.ru/in
TI'opbynosa T. C., (u3mUecKre MEeTOAbI aHAIHM3a: YIeOHOe TTocodne | HaydHo- dex.php?
Esrensesa U. 1., HUCCIIEN0BATEIbCKUI page=book&i1d=25901
Pomanosa P. T TEXHOJIOTHYECKHI 0
YHUBEPCUTET
(KHUTY), 2013
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTABHUTEH 3arnaBue W3paTenncTBO, TOJ On.aapec
JI2.1 [Topnenxo B. A., Oprannueckas XuUMHus: yaeOHoe mocodue Mocksa: IIpomereii, https://biblioclub.ru/in
Kyznenosa JI. B., 2012 dex.php?

Sapikuna E. A.

page=book&id=21171
8



https://biblioclub.ru/index.php?page=book&id=208956
https://biblioclub.ru/index.php?page=book&id=230483
https://biblioclub.ru/index.php?page=book&id=259000
https://biblioclub.ru/index.php?page=book&id=259010
https://biblioclub.ru/index.php?page=book&id=211718

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
JI2.2 | Bapennos B. K., XuMUSL: dNEKTPOXUMUIECKHIE TPOLIECCH U HoBocubupck: https://biblioclub.ru/in
Cunuypuna P. E., CUCTEMBI: YUeOHO-METOIUUECKOe ocodue HoBocubupckuit dex.php?
Typao E. M. roCyIapCTBEHHBII page=book&id=25863
TEeXHUYECKUI 0
yHHBepcureT, 2013
JI2.3 |MakapoB A. T, TeopeTnueckue U MPaKTUUECKUE OCHOBBI Openodypr: https://biblioclub.ru/in
Caruga M. O., (usndeckoit xumuu: yaebHoe mocodue OpeHOyprekuin dex.php?
Pazno6pees /1. A. roCyIapCTBEHHBII page=book&id=36484
yHuBepcurert, 2015 0
JI2.4 |Ilerposa T.II, JlomomHUTEIbHBIE TTIaBbl HEOPTaHUIECKOM Kazanb: Kazanckuit https://biblioclub.ru/in
Mudraxosa H. I11., XUMHHU: YIeOHO-METOANIECKOE MTOCOOHe Hay4YHO- dex.php?
Paxmarymmmna U. @., HCCIIeIOBAaTEeIBCKHUI page=book&id=42877
Bunkuuesa T. T., TEXHOJIOTMYECKUH 7
Ky3znenos A. M. YHHUBEPCHUTET
(KHUTY), 2015
6.3.1 IlepevyeHsb NpOorpaMMHOro odecrnevyeHust
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 HHGPOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | KoncynpTant-1ioc

6.3.2.2 | EnuHOe OKHO AO0CTYIa K MH()OPMAIIMOHHBIM pecypcam

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JI5T)

Ayn. Ne

Hasnauenne

OcHalleHue

300

VYuyeOHas ayIUTOpHUs TUTS
MIPOBEIECHUS 3aHATUHN
JIEKIUOHHOTO M CEMHHAapCKOTO
THMA, KypCOBOTO IPOEKTUPOBAHUS
(BBIIONIHEHUsSI  KypCOBBIX pabor),
TPYNIIOBBIX W WHJAWBUAYATBHBIX
KOHCYJIbTaIUH, TEKYIIIETO
KOHTPOJISI U IPOMEKYTOUHON

VY4ebHble MecTa, O0OpYJOBaHHBIC OJOYHOW MeEOENIbI0 C PACHOJIOKCHUEM
am¢urearpom. Pabouyee MecTo mpenojasarelisi B COCTaBe CTOJ, CTYI, TyMmOa,
TpuOyHKa, KOMIBIOTEp IpEmojaBaTelsi ¢ JOCTYIIOM B  HHTCPHET,
MHTEPAKTUBHAs TOCKA C MPOEKTOPOM. MOTOpu30BaHHbIH 3KpaH [loTonouHbIe
MMOBOPOTHBIE ~ Kamepbl.  JlIoKyMeHT-KaMepa.  HacTonbHBIE ~ MHKPOQOH.
3ByKOBas cucteMa. MapkepHast JocKa.

J1406

JlaGopaTopus ruapoMeTaTypruu

- TpoBeACHHE  JTabOPaTOPHBIX
pador mo  XuMUHW,  XUMHHU
METaJUIOB, Ui BCEX HaIpaBICHUM
noaroroekn B TY VYIMK B
coorBercteun ¢ OI'OC BO. A
TaKkKe o Ipo(GHUIBEHBIM
JUCLMIUIMHAM ~ y4e0HOTo  IjIaHa
IIOJIrOTOBKU OakaaBpoB u
MarucTpoB Kagenpsl
Merannyprus.

Hacocsl BakyyMHBIE, TEpPMOCTAThl, IIKa() CYIIMIBHBIH, Ja0OpaTOpHBIC BECHI
JJIEKTPOHHBIC M MEXaHWYECKUE, CTOJ JUIA JTAOOpaTOPHBIX BECOB, aHAIN3ATOP
T (PaKIINOHHBIH, mKagel 71abopaTOpHEIE, MeJIbHUILIA OucepHast
nabopaTopHas, MeLIAlKd Ja0opaTopHbIe, CTONBI -MOWKHM JabOpaTOpHEIE,
HAacoChl  NEPHCTAIbTHUECKUE, OKCTPAKTOp, YCTAHOBKA  BJIIEKTPOIM3HAs
nmaboparopHasi, mIefikep  JIaOOpaTOpHBIM,  MENbHUIA  aHAIHTHYECKas,
aHANIM3aTOP BJIArW, PEaKTOp M3 CTeKiIa Oopcmmkar.l ky0.nMm, peakrtop u3
crexina Oopcunukar. 3 ky6.nM, OaHst nabopaTopHas, YCTPOMCTBO CYIIKH
71a00paTOPHON TOCYIBI, MYJIBTHMETP, aclUpaTop CHIB(GOHHEIA, mpudop ph-
MeTp, Kommpeccop, mpubop ph-merp, HOHOMep, NPHOODP IIEKTPOIH3A
pacTBOpPOB COJICH, INTATHBBI ISl NPOOMPOK, KaJOPHUMETP C HarpeBaTeseMm,
TEpPMOMETPBI, IUINTKA JIa0OpaTOpHas, pPEryisTop HANpsDKeHHs, OJIOK
MUTaHUA,  XOJOAWIBHWK  JaOOpaTOpHBIH,  apeoMeTpsl, Habop  cHT,
aKBaJUCTHILIATOP, MEIBHUIIA 36pHOBas JabOpaTopHasl.
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VYuyeOHas ayIUTOpHUs TUTS
IIPOBEICHUS 3aHATUH
JEKIUOHHOTO ¥ CEMHHApCKOTO
THMA, KypCOBOTO TPOEKTUPOBAHUS
(BBITIOJIHEHUSI  KYpPCOBBIX  paboT),
TPYNIIOBBIX W WHJAWBUAYATBHBIX
KOHCYJIbTaIUH, TEKYILIETO
KOHTPOJISI U IPOMEKYTOYHOMN

VYuebHnble MecTa (CTONBI U CTYNbs). Pabodee MecTo mpemnojaBaTenst B COCTaBe
croi, cryin, TymOa. Kommbrorep mpenojaBaressi ¢ JOCTYIOM B HHTEpHET,
HMHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
MoTopu30BaHHBII JKpaH € MOTOJIOYHBIM IpoeKTOpoM. IloTonouHas kamepa.
Jokyment-kamepa. HactonbHblii MUKpOQOH. 3ByKOBast CUCTEMA.
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CTtoIbl € KOMIBIOTEpaMH C BbIXOAOM B HHTCPHET, CTYJIbsA, KHUXKHBIC H.IKa(bLI
" CTCJIJIAXU.

8. METOJAMUYECKHUE YKA3AHUSI 151 OBYUAIOILNXCSI IO OCBOEHMIO JMCLIUILINHBI (MOLY.JI5T)

Meronuueckue yKa3aHus Ui 00YYArOIIMXCsI IO OCBOCHHIO TUCIUTUTHHEL
1. U3yuyenue pabodeld mporpaMMbl TACITUILIHHEI.



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

2. IocenieHne u KOHCTIEKTUPOBAHUE JICKLIUH.

3. Obs3arenbHas MOATOTOBKA K MPAKTUYECKUM 3aHATHSIM.

4. VI3yueHue OCHOBHOM U JIOTIOJHHUTEILHON JIUTEPATyphl, UHTEPHET-UCTOYHHKOB.
5. BeIMoTHEHNE BCEX BUIIOB CAMOCTOSITENIEHON pabOTHI.

D¢ dexTrBHOE OCBOCHUE NUCIHUIUINHEI IIPEATIONAracT peryysipHoe MOCEICHNE BCEX BUIOB ayAUTOPHBIX 3aHATHH, BHINTOJIHEHUE
IUTAaHA CAMOCTOSATEIFHON PabOTHI B IIOJTHOM 00BbEeMe 1 MIPOXOKICHHUE aTTECTAIlMN B COOTBETCTBHIH C KaJIEHAAPHBIM YUeOHBIM
rpauKOM.

CTyaeHTy peKOMEHyeTCs 03HAKOMHUTECS CO CITICKOM OCHOBHOH M JIOTTOJTHATEIBHOM TuTepaTypsl. JlocTyr K HHOPMAaIIHOHHBIM
pecypcaM OUOTHOTEKH 1 HHPOPMAITMOHHO-CTIIPABOYHBIM cUCTeMaM ceTH "MHTepHeT" OpraHu30BaH B YHTAIBHOM 3ajie OMOINOTEeKH
co crarroHapHbix [I19BM, 1u6o ¢ nuunoro [I9BM (HoyTOyKa, IIIaHIIETHOIO KOMIIBIOTEpA UM HHOT'O MOOMIIBHOTO YCTPOMCTBA)
MOCPEACTBOM OECITPOBOIHOTO TOCTYIA PH aKTUBALUH WHIUBUAYaIbHON YIETHOH 3alHCH.

3agaHus 1 METOANYECKUE YKAa3aHHS K BBITOIHEHUIO Ta00PaTOPHBIX PabOT COCTABICHBI B COOTBETCTBHH ¢ paboueil mporpaMMoit
JUCLUIIIMHBI XUMUS U TIpeJcTaBneHsl B Y MK THCHUMNINHEL

JlaGopaTopHEIi MPaKTUKYM HAIPABJICH HA YIIyOJICHHOE H3yYeHNE TEOPETHIECKOT0 MaTeprasa i Ha IPHOOPETeHHE YMEHHH,
HaBBIKOB U OIIBITA MPOBEJCHUS KCIIEPHUMEHTA, aHaIN3a U 00padOTKH €ro Pe3yIbTaToB.

C menbIo OLICHKH YPOBHS OCBOCHHMS MaTepHala 110 KaXk10i 1ab0paTopHOi paboTe COCTABIAETCS OTUET, HA OCHOBAaHUH KOTOPOTO
MPOBOJIUTCS 3aIUTa Ta00PATOPHOH PabOTHI.

3aaHus U METOIUUCCKUE YKa3aHUS K BBIMOJIHEHHUIO MTPAKTHICCKUX 3aHATUH COCTABICHBI B COOTBETCTBUU C paboUei mporpaMMoit
JUCIUIUIMHBI XUMUS U nipeacTasieHsl B Y MK nucuurinsel.

HpaKTI/I‘IeCKHe 3aHATHUS BKJIFOYAIOT B c€0s1 OCBOCHHE Z[eﬁCTBPIﬁ, 06cy>l<z[el-me np06neM 10 OCHOBHBIM pasacjiaM Kypca u
HaIlpaBJICHBI HA yFHyﬁHCHI/IC HU3YYCHHOT'O TCOPCTHYCCKOI0 MaTCprajia U Ha HpI/IO6pCTCHI/Ie yMCHI/Iﬁ 1 HAaBBIKOB.

HpI/I TOATOTOBKE K MPAKTUYCCKUM 3aHATHAM HUCIOJB3YIOTCA METOANYCCKUC YKa3aHUsl, B KOTOPBIX ONNMCAHbI COACPIKAaHNE U METObI
HX IIPOBCACHUS, YCIIOBHS BBIIIOJIHCHUS, C(bOpMyJ'[I/IpOBaHBI BOIIPOCHI K pE3yJIbTaTaM BbIITOJIHCHUSA 3aJIaHI/II\/’I.

Meroauueckre peKOMEHAANH K OPTraHU3alUH U BBITOJHEHHIO CAMOCTOSATENFHOM paboThl COCTaBICHBI B COOTBETCTBUU C paboueil
HIporpaMMON AUCIUILUIMHBEI XUMHUS U IpeAcTaBieHsl B YMK auciunnuHsl.

CamocTosTeabHas pa60Ta CTYACHTOB BKJIIOYACT OCBOCHUE TCOPETUICCKOI'0O MaT€puraia, NOAroTOBKY K BBITIOJHECHUIO 3aJJaHAi
IMPaKTUICCKUX 3aHHTHﬁ, 1 DOATOTOBKY K 3K3aMCHY.

MeTOI[I/I‘IeCKI/Ie PEKOMEHIANU 110 OPTaHn3alnun o6pa3013aTenLHoro mpouecca i 06yqu1/1;1 WHBAJINAOB 1 JIUI C OTPAHNYCHHBIMHU
BO3MOKXHOCTSAMU 310POBbA

[Tpr HEOOXOAMMOCTH TTPOTPaMMa TUCIUILIMHBI MOKET OBITh aJalTHPOBAHA /Il HHKITIO3UBHOTO 00YUYCHHSI MHBAJIMJIOB U JIUI] C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0OPOBBSI C YI€TOM 0COOEHHOCTEH UX MCUXO(PHU3MYECKOTO Pa3BUTHS, HHANBUAYATEHBIX
BO3MOKHOCTEH M HEOOXOJUMBIX CIICHUATIBHBIX YCIOBUI UX 00yUYCHUSI.

[Tpu HaMU4YWU B TPYIIE CTYACHTOB C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI BO3MOXKHO HCIOJIh30BATh aJIalITHBHBIC
TEXHOJIOTHH.

1 CTYZICHTOB ¢ OTpaHUYEHHBIM CIYXOM:

- HICTIOJIB30BAHKUE PA3HOOOPA3HBIX JUAAKTHUECKUX MATePUAIOB (KapTOYKH, PUCYHKH, TUCbMEHHOE OTMCAHHUEe, CXEMBI | T.II1.) KaK
TTOMOIIb JIJIsl IOHUMAHHS U PEIICHsSI TOCTABICHHON 3a/1a4H;

- HCTIOJIb30BaHUE BUICOMATEPHAIIOB, KOTOPBIE NAIOT BOZMOXKHOCTh TIOHATH TEMY 3aHSATHS U OCYIIECTBUTH KOMMYHHUKAaTUBHBIE
JIeHCTBUS,

- BBITIOJTHEHHE TIPOCKTHBIX 33IaHUH 110 N3y9aeMbIM TEMaM.

JJIs CTYZICHTOB ¢ OTpaHHYEHHBIM 3pEHHEM:

- HCTIONIb30BaHUE (PUIBMOB C BO3MOXKHOCTBIO BOCIIPUSTHSA Ha CIyX JaBaeMoi B HUX MH(POPMALIUH JUISI TOCTIEIYIONIETO e
o0cyXIeHus;

- HCTIOJIb30BAHUE ayTMOMATEPUAIIOB M0 N3yYaeMbIM TeMaM, UMEIOIUMCS Ha Kadepe;

- HHAMBHYaIbHOE OOIIEHHUE ¢ TPENoaBaTeNieM 110 H3y4aeMOMY MaTepuay;

- TBOPYECKHUE 3aJaHUs [0 H3y4aeMbIM TEMaM WITH 110 JINYHOMY JKEJIAHHIO C YYSTOM HHTEPECOB 00y4aeMoro.




		2021-11-18T10:08:36+0500
	НЧОУ ВО "ТУ УГМК"
	Подпись документа




