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PABOYAHPOTPAMMA JUCIUIIJINHBI

1. HaumeHoBaHHe THCIUIIHHBI

Hucnummmaa b1.b.9 «Xumus» - 370 quciuiimHa mo HampasiieHuio moarotoBku 23.03.03 ke
IUIyaTalus TPAHCIMOPTHO-TEXHOJOTHYECKHX MAIIMH M KOMILJIEKCOB.YPOBEHb DaKajlaBpHarT.
[IpoduneHbIMY AJ1 JaHHOW JUCLMILTUHBI SBIISIOTCS BUBI TPO(eccnoHalIbHOM 1eATeIbHOCTH:
IIpon3BoACTBEHHO-TEXHOJIOTHYECKAS:

JlanHas AMCUMIUIMHA TOTOBUT K PEHICHHMIO CIEAYIOUIMX 3a1ad NmpodecCHOHANbHON JesiTeNbHO-
CTU.BBIITIOJIHCHUC pa60T o cCraHaapTu3daliu MW IOATOTOBKC K CepTI/Iq)I/IKaI_[I/II/I TEXHUYCCKUX
CPEICTB,CUCTEM,IPOLIECCOB,000pyI0BAHUS U MATEPUAJIOB.

CepBHCHO-IKCIUIYATAMOHHAA |

JlaHHas TMCUUIUIMHA TOTOBUT K PELICHUIO CIEAYIOMUX 3a1a4 NpodecCHOHaIbHON JAesITeNbHO-
CTI/I:OpFaHHBaHI/IH B COCTaBe KOJUICKTHBA UCIIOJIHUTEIIEH OKCIICPTHU3 U ayAuTa IpHu NPpOBCACHUU CCP-
TU(dUKAIK TPOU3BOAUMBIX JeTallel U y3J10B,arperaToB U CUCTEM JIJIsl TPAHCIIOPTHBIX U TPaHC-
MOPTHO-TEXHOJIOTMYHCKUX MAIllMH U 000pyJOBAHUS,YCIYT U padoT.

O0bekTamn NPohecCHOHATIBLHON AeITeJbHOCTH SBJISIIOTCS. TPAHCIOPTHBIE U TEXHOJIOTUYECKHUE
MAalIWHBIL, IPEAIPUASLTHS " OpraHu3anuy,IpoBOJAIINE HX JKCIUTyaTa-
L[1I0,XpaHEHNE,3alPaBKy, TEXHUUECKOE 00CTy>KMBaHNE,PEMOHT U CEPBHUC,a TaKXKe MaTepHaJIbHO-
TEXHUYEeCKoe OOecreueHne OHKCIUTyaTallHOHHBIX MPEANPUATHA ¥ BIaJeNbLEeB TPAHCIOPTHBIX
cpenctB Bcex hopM COOCTBEHHOCTH.

2. IlepeyeHb IUIAHMPYEMbIX Pe3yJbTAaTOB O00y4YeHUS] MO JUCHMILIHHE, COOTHECeH-
HBIX ¢ IJIAHHPYEMBbIMH pe3yJbTaTaMH OCBOEHHsI 00pPa30BaTe/IbHON TNporpaMMsbl (KOMIIETeH-
HUSIMH BBIITYCKHUKOB).

2.1. YueOHasi AMCHUILINHA 00ecIeYnBaeT:

- popmupoBanmne yactu xommnereHimid OIIK-3-I'0TOBHOCTH NMpHUMEHSATH cucTteMy (yHna-
MEHTAJIBHBIX 3HaHHH(MaTeMaTHYECKUX,eCTECTBCHHOHAYYHBIX, HH)KEHEPHBIX U SKOHOMHYECKUX ) IS
uaeHTH(UKAIHMN,(POPMHUPOBAHNS U PEIICHNS TEXHUYECKUX W TEXHOJOTMYECKUX MPOOJIEM HKCIIIya-
TaIlM{ TPAHCHIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB

[Ipu3Haku 1 ypoBHH OCBOEHUSI KOMIIETSHIIMI MTpUBEIEHBI B Tadiuie 2.1.

Tab6auua 2.1 — Ilpu3HaKUM YPOBHM OCBOEHHSI KOMIIETEHIUI

Koa u coaepxanne KOMIETEHIUH
OIIK- 3

DopMyTHPOBKA THCHHUILIH-
HAPHO#i YaCTH KOMIETEeHIHH

Yposens popmu-
poBaHuA
KOMIIeTeHMH,
MeCTO TUCHHUILIN-
HBI

['oTOBHOCTB IPUMEHATH CUCTEMY (YHIAMEHTAJIbHBIX 3HA-
HUH(MaTeMaTHYECKUX,eCTECTBEHHOHAY YHBIX , MH)KCHEPHBIX
¥ O9KOHOMHUYECKHUX) LTS HACHTU(DHKALIMH,DOPMUPOBAHUS U
peLIeHUS] TEXHUYECKUX U TEXHOJIOTHYECKUX MPOoOIeM 3KC-
IUTyaTaluy TPAHCIIOPTHO-TEXHOJIOTHIECKUX MAIIHH H
KOMIUIEKCOB

T'OTOBHOCTH IPUMEHSTH CUCTEMY
(hyHIIaMCHTANBHBIX 3HAHUN B
00J1aCTH €CTECCTBEHHBIX HAYK VIS
UICHTU(PHKA-
1uH,(HOPMYTUPOBAHUS | PEIIIe-
HUS TEXHUYECKUX U TEXHOJIOIH-
YECKHX MPOOJIEM JKCIUTyaTaluu
TPAHCIOPTHO-TEXHOJOTHUECKUX
MallliH ¥ KOMILIEKCOB

[oporosslit, ¢op-
MHUPYETCS YacTHY-
HO B COCTaBe JHC-
muminH  (tabnuia
3.1) Urorossrii
KOHTpob  cop-
MHPOBaHHOCTH
KOMITETCHIINU
OCYIIECTBIISICTCS
NpU TIOATOTOBKE U
3piuTe BKP




2.2.B pe3yabTaTe H3yYyeHHs JTUCHUILIMHBI 0aKaJdaBp J0JKEeH OBJIaJAeTh CJeyIOIMMH 3HAHU-

SIMH, YMEHUSIMH M HABBIKAMH B paMKax (opMHpYeMBbIX KoMIleTeHuii (tadimna 2.2):

Tabauna 2.2 - [lnanupyembliepe3yabTaThbl 00yUeHUsI

Yposensn Onncanne NpU3HAKOB NPO- ILianupyemblie pe3yJibTaThl 00yYeHHsl (IOKA3aTeJH J0CTHKEHUS
OCBOCHHSA SIBJICHUS] KOMIIETeHINH 32JJaHHOT'0 YPOBHS 0CBOEHHsI KOMIETEHIHH)
KOMIIeTCHINH 3HaTh | Ymersh | Baaners
1. Komnerenmusn ( OIIK-3)
[Toporossiit I'oTOBHOCTH IPUMEHATH CUCTEMY OCHOBHbIE 3aKOHBI xu- | Mcnonp3oBaTh Wudopmanueit o

(GyHIaMEHTaIBHBIX 3HAHUH B 00-
JIACTH €CTECTBEHHBIX HAYK IS
naeHTHUKaMu,pOpMyIUPOBAHUS
U penIeHus TEXHMIECKUX U TeXHO-
JIOTHYECKHX MPOOJIeM 3KCILTyaTa-
LUH TPAHCIIOPTHO-
TEXHOJIOTMYECKUX MAIIUH U KOM-
IUIEKCOB.

MHH,KIACCAPHUKALNIO W CBOUCTBA
XAMHYECKHX DJIEMEHTOB,UX COCJIH-
HEHUH,pacTBOPHI, IUCTIEPCHBIE  CH-
CTEMBI,0KHCITUTCILHO-

BOCCTAHOBHUTCIIBHBIC CBOWCTBA Be-
IIECTB,NEKTPOXUMHUECKHUE CUCTE-
MBI,3JIEMEHTbl XUMUYECKOH TepMO-

JUHAMHUKH U KUHCTUKH.

XUMHYECKHUE 3aK0-
HEI,3HAHUS O XH-
MHECKHX CBOM-
CTBax BEIICCTB B
oGnactu npogec-
CHOHAJIBHOM JIesi-
TEJIbHOCTH

Ha3HAYEHHH U 00-

JIacTAX IpUMCEHE-
HHUA OCHOBHBIX
XUMHUYCCKUX BC-

IIECTB WU HUHCTPY-
MEHTapueM IS
pemieHuss 3amad B
cBoeil mpodeccuo-
HaJBLHOHN  JIesITENb-
HOCTH

[Ipu Hamu4uM UL ¢ OrpPaHUMYCHHBIMH BO3MOXHOCTSIMH 3[I0POBbSI YCTaHABIUBACTCS OCOOBIN

MOopAJ0K OCBOCHUA NUCHHUIIIINHBI, Hpe,Z[yCManI/IBaIOH_II/Iﬁ BO3MOXHOCTb JOCTUKCHUA UMU IIJNIAHUPY-

€MBIX PE3yJIbTAaTOB OOYUCHHSI C YYETOM COCTOSIHUS 3I0POBbS U HMEIOIIUXCS 3a00JIeBaHUH.

3. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl MporpaMMbl fakajiaBpHuaTa.

3.1. IucuunanHa Moay/b) peaJu3yeTcs B paMKax

0azoBoil _yactu bioka 5.15.9

(vkazsamo 610K 1, 2, u uacmo: 6a308y10, BAPUAMUBHYIO, OUCYUNIUHY NO 8bIOOPY CIYOEHMA)
3.2. IncuumianHa Moayab) udydaeres Ha_1 kypce(ax) B_1 cemectpe (ax).

3.3.TpeGoBanusi K BXOAHBIM 3HAHUAM, YMEHHAM U BJIaJJeHUSIM CTYIEHTOB:
J171s OCBOEHMSI TUCIUTUTMHBI

XUMUSA

CTYJICHTOJKEH:

3Hamb: QJICKTPOHHOC CTPOCHUC aTOMOB ‘-IeTI:IpéX nepuoaoB HepHOZ[PI‘IeCKOﬁ CHCTCMBI , XHMUYECKOU CBSI3H B cocau-
HCHHUAX pa3HbIX THUIIOB, O6IIII/IC CBOICTBa PaCcTBOPOB BJICKTPOJIUTOB, OCHOBHBLIC CBOIiCTBa S,p,d BJICMCHTOB ‘IeTLIpéX
nepuoaoB nepnoanquKoﬁ CHCTEMBI U X Ba)KHEHIIIHNX COCHHHCHHﬁ.

YMemb: HMCII0JIb30BAaTh OCHOBHBIC ITOHATHA M 3aKOHbBI XMMHH ; OCHOBHBIC KOJIMYCCTBECHHBIC COOTHOLICHM A JUIS pelIc-
HHU XUMHYCCKHX 3aaa4.

Bnaoembu: nasbixamu Boruncienus Maccsl (00bEMa) pearnpyrolMx BENIECTB TUIOBBIMU CIOCOOAMH, KOHIIEHTPALIUH
pacTBOPOB OJHUM-ABYMS CIIOCOOAMH, COCTABIICHHSI YPAaBHEHHUS TUIIOBBIX PEAKIUH.

Otansl GOPMUPOBAHUS KOMIIETEHIIUH U 0KUIAEMbIE PE3yIbTaThl 00Y4eHUs, ONpEaeIISIONIIe
YpOBEeHb C(HOPMUPOBAHHOCTH KOMIIETEHINH, YKa3aHbl B Tabmuie 3.1, 3.2.




Tabauua 3.1 dranbidopmupoBanus komnerenuuii OIIK-3 Bmecre ¢ pucunniauHoii 5.165.9

«XHUMHID»

Ha3panue Ha3panue y4eOHBIX qHCIH- Kypcbl/cemecTpbl 00y4eHust

KOMIETEeHINHN TUTHH,YYacTBYIOIIUX B popMupo-
BAaHUHM KOMIIETEHIIMH BMeCTe C
TAHHON AU CHMIIJIUHON’ 3 4

5 6 718
Xumus
OIIK-3 MaremMaTHKa

duszuka

HnxenepHas rpaguka

HNndpopmannoHHble TEXHOJOTHH B
npogeccHOHAIBLHOM 1eATeJbHOCTH

TexHnyeckass MeXaHUKA

Iloaroroska m 3amura BKP

Tabauua 3.2 — dranbigopmupoBannust komnereHunii OIK-3 Bmecre ¢ aucunmiunoii b.16.9

«XumMus»
HaunmeHnoBanue KOMIIETeHIINH HauMeHOBaHHe JHCHUNIHHBI
Kon HavanbHbIi OCHOBHOI 3aBepuiaromuii
stan ( moporo- sran(yriyosnen | 3ran(nmpoaBHHY

BO#i YPOBEHbB)

HbIii YPOBEHb)

TBIil YPOBEHB)

OIIK-3

l'oTOBHOCTE MPUMEHATE CHCTEMY (YHIAMEH-
TaJbHBIX 3HA-
HUH(MaTeMaTHIECKHX,eCTCCTBCHHOHAY THBIX , i
HKCHEPHBIX W SKOHOMHWYIECKUX) TSI MICHTH-
¢ukaryu,OPMUPOBAHUS U PECIICHUS TCXHU-
YECKUX M TEXHOJIOTHYECKHUX MTPOOIIEeM IKCILTY-
aTaluy TPAHCTIOPTHO-TEXHOJIOTHYECKUX Ma-
IIMH U KOMIUICKCOB.

1. Xumust

2 MaremaTuka

3 mwxenepHas
rpaduka

4 dusuka
5.1undopmannon-
HBIC TEXHOJIOTUU
B podeccro-
HaJILHOM Jes-
TENBHOCTH

1.Texauueckas
MEXaHHKa

1.IToaroroska u
3amura BKP




4.00beM THCHUTLUTHHBI(MOAYJIsI) B 3a4€THBIX eTHHUIIAX C YKA3aHHEM KoJIu4ve-
CTBA YACOB,BblJeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4aommXxcs ¢ npenojaaBa-
TeseM(Imo BUaaM Y4eOHBIX 3aHATHII) 1 HA CAMOCTOSAITEJIbHYI0 padoTy 00y4aro-
U XCS

O6wem auciuIuinHb! (0011ast TPYAOEMKOCTE) COCTABIACT 3 3a4eTHBIX €AUHMII (3.€),
4TO coorBercTByeT 108 akamemuueckuM yacaM, B TOM YHCJIE€ KOHTakTHas pabora
obyuaromuxcs c npenojasareneM 40 dYacoB camocrosTenbHas pabota oOyyaromuxcs 32 yaca

Brabmn. 4.1 npencraBieHacTPyKTypa JUCIUTUTUHBI

Tabauna 4.1 - CtpykTypa M CUMIIIMHBI

Ce-
MecTp
Buna yuyeoHoi padoThl Bcero 1
4acoB
1. KourtakTHas padora 00y4aloluxcs ¢ NpenogaBarTejieM 40 40
(mo Bumam yueOHBIX 3aHATHI) (BCEro), B TOM YHUCIIE;
1.1. AyautopHbie3aHATHS (BCEro), B TOM YHCIIE: 34 34
- nexdl) 17 17
- naboparopuspaboTs! (JIP) 17 17
1.BueayauTopHble 3aHATHSI(BCET0),B TOM YHCIe 6 6
- TPYNITOBBHIROHCYJIBTAIIAN TI0 JUCIIUILTAHE 6 6
2. CamocrositesbHas padora cryaenra (CPC) (Bcero) 32 32
By poMeKyTOYHOI ATTECTAIMH - IK3aMeH 36hK3 | 36BK3
OO0uIast TPYI0EMKOCTb, YAChI/3a4eTHBIE €INHHIbI 108/3 | 108/3
5.Conep:xkaHue THCHHUILIMHBI, CTPYKTYPHPOBAaHHOE MO0 TeMaM  (pa3aesiam) ¢ YKa3aHUueM

OTBCJACHHOI'0 HA HUX KOJHYECTBA AaKAACMHUYICCKHUX YaCOB M BUA0OB y‘lEﬁHLIX 3aHATHIA

5.1.Pa3aenn! AMCHMILIMHELI ¥ BUABI 3aHATHI

Pacnipenenenne yaeOHOM Harpy3KH 10 pa3zeiaM JUCIUILINHBI MPUBEIeHO B Tadmmie 5.1.

Tematrueckoe cojiepKaHue Pa3eNioB NUCIHUIUIMHBI C TIEPEUUCICHUEM COJCPIKAIMXCS B HUX
JMIAKTUIECKUX SIMHUILT IPUBECHO B TaOHIIE 5.2.

Tembl 1a00paTOPHBIX 3aHATUN MPHUBEAEHBI B Tabnuie 5.3, BUIbl CAMOCTOSTEILHON paboThl —
B Tabmuue 5.4



Tabauna 5.1 -Pacnipenesienne yueOHOWH HATPY3KH 110 pa3aeiaM IUCHUILNIMHbI

Bcero uacos
(6e3 3x3a-
MeHa)

Jlekumu

JlabopaTopHbie
padoTsl

KCP

CPC

®opmupyemble
KOMIIeTeHIUH

O01mue 3aKOHOMEPHO-
CTH XUMHUYECKHX MPO-
1eccoB

10

2

OIIK-3

PacTBopbI

15

N

OIIK-3

w

CTpoe}me BelIeCTBA

N

OIIK-3

OCHOBHBbIE M0JI0KEHUS
IJIEKTPOXUMHUH

15

OIIK-3

)]

Kopposusi meTa/L10B

A

OIIK-3

()]

CaoiictBa S-p-d me-
TAJJIOB U MX COeHHe-

HUHU

16

DN

OIIK-3

Htoro

72

17

17

32

Ta6auna 5.2 - Coaep:xanuepasaeioB AUCHHIUIHHBI (110 JIEKIIASIM)

pa3x
Ja

HaumeHoBanue

Kon

Coaepixanue TeMbl

KoMIe-
TCHIHHU

pasgena

(HanMeHOBaHME TEMBI,
nepevnciaeHne TUIAKTHIECKHAX eHHHUIL)

Tpyno-
€MKOCTh
(uac.)

Texnoaorust
OLleHMBAHHUS

OO011He 3aKOHO-
MEPHOCTH XUMHUYe-
CKHX IIPOIECCOB

OIlK-3

Tema 1.1.91eMeHTBI XMMHYeCKOH TePMOANHAMUKH
OJeMeHTbl XUMHYECKOH TepMOIUHAMUKY. BHYyTpeHHss
SHEPTHS M SHTANBIHA. DK30- U SHIOTEPMHUUYECKHE PEaK-
nuu. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca u cinen-
ctBus U3 Hero. [Ipuvenenne 3akona ['ecca uist BEIMHCITe-
HHSl I3MEHCHUS SHTANBIINK B Pa3JIHYHBIX mporeccax (006-
pa3oBaHusl, pACTBOPEHUE, CTOPAHUE BEILECTB H T. II. ).
OHTaneIMs 00pa30BaHMs XUMUUECKUX COCTHHEHHH.
CraHzapTHbIE SHTAIBINKN 00PAa30BAHUS U CTOPaHUA. DH-
Tanbnusi 00pa30BaHUs U MEPUOANYECKAst CUCTEMA EMEH-
toB [I. 1. Menneneesa. [lonsarue o6 sutponuu. Ctan-
JTAPTHBIE SHTPONUU. MI3MEHEHUE SHTPOITNH IPH XUMUYe-
ckux npoueccax. [lonsrus o6 suepruu ['md6ca. DHTaANTB-
MIUHAHBIHA, SHTPONHUITHEIN (haKTOpHI poneccoB. M3Menenne
sHepruu ['m66ca. HanmpaBiieHne XMMHYIECKHIX peaKIyii.

Brimonnenue
TECTOB

Tema 1.2. XuMuyeckass KHHETHKA U XMMHYeCKOe PaB-
HOBecHe

XuMHYECKas KHHETHKA U XMMUYECKOE PaBHOBECHE . XH-
MHYECKHE PEaKLU1 B TOMOT€HHBIX M T€TEPOTE€HHBIX CU-
cremax. CKOpOCTb peakIiy B TOMOT€HHBIX U FeTepOoreH-
HBIX cucreMax. QakTopsl, BIUSIONINE Ha CKOPOCTh peak-
LUX. DHEePTHUsl aKTUBAUH. 3aBUCHMOCTb CKOPOCTH PeaK-
1y oT Temneparypsl. Ilpasmito Banr-T'odda. 'omoren-
HBIM U reTeporeHHblil kaTanu3sbl. [loHsaTHE 0 MEXaHU3ME
KaTaJUTH4YeCKUX IpoueccoB. OOpaTtumble U HeOOpaTUMBbIE
npouecchl. XMMHYECKOE PABHOBECHE B TOMOT€HHBIX U
reTeporeHHsIx cucremax. Koncranrta paBHoBecHs.

PacTtBOpEL OIlK-3

Tema 2.1. IlucniepcHbIe CHCTEMBI

OCHOBHBIE XapaKTEPUCTUKH ANUCTIEPCHEIX cucTeM. Cte-
NeHb AucnepcHocTu. Knaccudukanun qucnepeHbIxX cu-
creM. ['eTeporeHHbIe ¥ TOMOTEHHBIE AUCIIEPCHBIE CHCTE-
MBI.

0,5

Brimonnenue

Tema 2.2.06pa3oBaHue pacTBOPOB

PacTBOpBI Kak MHOrOKOMIIOHEHTHBIE cucTeMsl. [Iponeccst,
COIpoBOKAAroNIHecs 00pa3oBaHueM pacTBopoB. CoibBa-
Tanus. I'uaparsas teopus pacrsopos 1. 1. Menaeneesa.
I'uapatsl 1 conbBaThl. MI3MeHeHNe SHTAIBIIUH U SHTPOIIUH

TECTOB

0,5
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MIpU pacTBOPEHUHU. PacTBOPUMOCTD ra30B, XKUIKOCTEH U
KPHUCTAJLIOB B KMIKOCTAX. BilnsiHue Ha pacCTBOPUMOCTD
IIPUPOJBI KOMIIOHEHTOB PacTBOpa, TEMIIEPATYPHI U J1aBJle-
nus. Kpusbie pactBopumoctr. HackieHHsle , HeHaCHI-
LICHHBIC U IIEPECHILICHHBIC pacTBOPBL. Pasmuunble croco-
OBl BBIp@)KEHNST KOHIICHTPAIIUN PACTBOPOB M MX B3aHMHEIC
IIEPECYETHI.

Tema 2.3PacTBOpPBI A1€KTPOIHTOB
DnexTpoiuTHyeckas aucconuarys. OcoOeHHOCTH BObI
KaK pacTBOPUTEINS. 3aBUCUMOCTh JUCCOIMAINH OT XapaK-
Tepa XMMHYECKHX CBSI3eH B MOJIEKYJIaxX 3JIEKTPOJIHUTOB.
MexaHH3M IIpoIiecca MEKTPOITUTHIECKOH IUCCONUAIIUH.
XapaKTepuCTUKa IOBEJEHHS 3IeKTpoauToB. Cria dJiek-
TposutoB. Crenens aucconuanuu. Koncranra quccomnuna-
nuu. 3akoH passeneHus OctBanbiaa. Kaxyascs creneHs
nuccormanui . [Tonsitne 06 aKTHBHOCTH ¥ HOHHOM CHIIe
pactBopoB. CBOWCTBA PaCTBOPOB NIEKTPOIUTOB. V30TO-
HUYECKUH K03 (QUIMEHT, ero CBs3b CO CTEHEHbIO JIUCCO-
UMY, DNeKTPUYEcKasi IPOBOJIUMOCTb, PACTBOPOB 3JIEK-
TpoNUTOB. MIOHHBIE peakiu. Y CI0BHs CMELIEHHs HOHHBIX
paBHOBecuil. AMpOTepHBIE IeKTPOInTHL. [Ipon3BeneHne
PacTBOPUMOCTH. DIIEKTPOJIUTHYCCKAst HOHU3AIUU BOJIBL.
Bonoponusriii moxaszarens pH. Maankaropst. [Tonstae o
OydepHBIX pacTBOpax. 3HaueHHe PH B TEXHOIOTHIECKUX
poLeccax.

CrpoceHue Beie-
cTBa

OIIK-3

Tema 3.1Ctpoenne atoma

ATtomHbIe opbuTanu. MHOro31eKkTpoHHbIe aToMbl. [IpuH-
nun Iaynu. IIpasuno Xynna. MakcumanbHOE YUCIIO 2JI€K-
TPOHOB Ha PHEPTETUYECKUX YPOBHAX M HOAYPOBHSX.

Tema 3.2Ilepuonnueckas cucrema JI.U. MenneseeBa n
371eKTPOHHOE CTPOCHHE ATOMA.

Pu3n4YecKUii CMBICI NOPSAIKOBOTO HOMEPA 2JIEMEHTOB.
CoBpemeHHast GOPMYIIMPOBKA IEPHOJUIECKOTO 3aKOHA.
[lepuoauueckas cucrema 3JEMEHTOB U €€ CBSI3b CO CTPOe-
HueM aToMa. IlocneoBaTenbHOCTD 3aMONMHEHUS JIIEK-
TPOHHBIX 000109eKk aroMoB. [IpaBnito Kireakosckoro.
CTpyKTypa IepHOANYECKON CUCTEMBI: IEPUObI, IPYIIIBI U
noArpyImsl. S-, P-, D4 f - anemeHToB. DieKTpOoHHBIC
aHaloru. Paguycsl aToMOB 1 MOHOB. DHEPrus HOHU3ALUU
aTOMOB. CPOJCTBO K 3JIEKTPOHY. [IoHsTHSA 00 271€KTPOOT-
puuarenbHoCTH. VI3MeHeHne CBONCTB 2JIEMEHTOB B IIEPHO-
JMYEeCKOM cucTeMe ( BepTHKAIbHAs, TOPH30HTAIbHAS T1e-
PHOAMYHOCTD, AUATOHAIBHOE CXOACTBO). BTopmuHas me-
PUOJUYHOCTb.

0,5

Tema 3.3XumMu4eckasi CBA3b H CTPOEHHE MOJIEKYJT
KonmiecTBeHHBIE XapaKTEPUCTHKU XUMHUIECKON CBSI3H:
JUTMHA CBSI3U, MEX/y AaTOMaMH, SHEPTHUSI CBSI3H, BaJICHTHEIC
yriisl. I3MeHeHne 3THX XapaKTePHCTHK B PsilaX CXOJHBIX
BemecTB. KoBanenTHas cBsi3b. OCHOBHBIE MOJIOKEHHS
MeToja BajdeHTHbIX cBsazeil ( BC). CBolicTBa KOBaJIEHTHON
CBSI3H: HAaIPaBJIEHHOCTh, HACBIIIEHHOCTh CUTMa U ITH-
cBs13u. TUIel THOpUAN3anUH aTOMHBIX opOnTaneil n
CTPYKTypa MoJeKkyi1. JIokanu3oBaHHas ¥ HEJIOKaIH30BaH-
Has cBs3H. [losgpHast 1 HeTIoJsIpHAs KOBAJIEHTHAsI CBA3b.
D¢ deKTUBHBIE 3aps bl AaTOMOB B MOJIEKYJIax. DJIEKTpHIe-
ckuit MOMeHT aunoJs. [Tonsgprocte Mosexy:. [locrosn-
HbIE U HaBeJEHHbIE U0, FloHHAas CBA3b KaK KpalHUI
ciy4ai noJjsipu3aluy KOBaJeHTHOU cBsi3u. Hanpasien-
HOCTb M HEHACBIIIEHHOCTh HOHHOH CBsi3H. CTeneHb OKuc-
JICHUS aTOMOB B MoJieKyJe. [1o11pi3yeMocTb HOHOB U UX
B3aNMHOE HoJsIpU3ylolnee aAeiicteue. BinsHue creneHu
MOJISIPHU3AIMU HOHOB HA CBOMCTBA BEIIECTBA.

0,5

Brmonnenue
TECTOB

OCHOBHBIC T10JI0-
JKSHHS DIICKTPOXH-
MHU

OIIK-3

Tema 4.1/1eKTpoAHbIE NOTEHIIUAIBI

ONeKTPOJHBIEC TIOTEHIMAIIBI METAIUIOB U (hAaKTOPbI, BIMS-
IOIIUE Ha UX BeNNUUHY. [IOHSATHE O CTAaHIAPTHBIX MOTEH-
muanax. CranaapTHeIA ( HOpMabHbIN) BOJOPOIHBIH 3J1eK-
Tpox. ['anpBaHMUYECKHE HIIEMEHTHI. DJIEKTPOABIKYIIAs
cuia - 9J[C rajbBaHU4YECKHUX DJIEMEHTOB. DJIEKTPOXUMHU-
YEeCKHH psi/i HAPSDKEHUH MeTauIoB. 3aBUCHMOCTb JJICK-

Brmonnenue
TECTOB
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TPOJHBIX MOTEHIIMAIOB OT KOHLIEHTPAaLUUHU. Y paBHEHUE
Hepucra. Mcnonb3oBanue TabanL OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX TOTEHIUANIOB IS ONPEAEICHUS
HaIlpaBJIeHUsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaK-
nuii. Pacu€r sneprun ['M66ca OKHCIUTETBHBIX POLIECCOB
o D/IC ranpBanu4eckoro snemenra. [Ipakruueckoe uc-
MOJIF30BAaHKE raJIbBAHMYECKUX DJICMCHTOB.

Tema 4.29aeKkTposu3
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MIPOLIECCHI IIPH AIIEK-
Tpouu3e. DIEKTPOJIN3 PAcIIaBOB U BOAHBIX PACTBOPOB
a51eKTpoauToB. 3akonbl Papanes. [Ipumenenue 3mexTpo-
7132 B IPOMBIIUICHHOCTH.

Koppo3sus meran-
JIOB M METOJBI
3aIIUTEI OT KOPPO-
3uH

OIIK-3

Tema 5.1 Koppo3ust MeTa/110B H MeTObI 3AIIIUTHI OT
KOPpPO3uH

IMpuanns! koppo3uun. [lonsTHE 0 MEXaHH3ME KOPPO3HUii-
HBIX MpoleccoB. Bubl KOppo3uiHbIX paspylieHuil. Mac-
1Tabbl KOPPO3UH U IPUYUHAEMBIE eif yObITKH. XUMHUYe-
cKast Kopposus MetaiuioB. O6pa3oBaHHue IUIEHOK Ha M0~
BEPXHOCTU KOPPO3HPYIOLIET0 MeTaa. Y CIOBHE CILIONI-
HOCTH IDIEHOK. METOMBI 3aIUTHI OT Ta30BOH KOPPO3HH.
YcnoBus A1 BOSHUKHOBEHHS JIEKTPOXUMHIECKOI KOppo-
3. Koppo3ust ¢ KHCIIopotHO# ¥ BOJJOPOTHOH JETOIISIpH-
3arueil. Bimsaue pa3nuuHbIX GaKkTopoB Ha CKOPOCTH KOP-
po3uu. Bremmnue ¢pakTopsl: cocTaB KOPPO3UHHOI cpempl,
pH cpensl, Temneparypa, JaBieHHE, CKOPOCTh JBHKEHHS
cpenpl U Ap. 3aMeIUTeNN U YyCKOpUTeIu Koppo3uu. Ot1-
JleNbHBIE BUABI KOppo3uu. ATMocdepHas koppo3us. [lou-
BeHHast koppo3usi. Kopposust nox neficTBre OiryKaarommux
TOKOB. JIernpoBaHHe METAILIOB. 3al[UTHBIC HOKPHITUS (
MeTalInuecKue 1 Hemeraiutndeckue). O6paboTka Koppo-
3uitHOM cpenbl. IHrnOuTOpHI KOppo3uu. DIEeKTPOXUMUIE-
CKasl 3alIUTa * IPOTEKTOpHAsI, AHOAHAsI, KATOIHAs ).

Brmonnenue
TECTOB

Caoiictea S-p-d
METaJUIOB U UX
COCIMHEHUI

OIIK-3

Tema 6.1 CBoiicTBa S-MeTAVIOB HX COSIUHCHUIT
Ilenounbie Metamibl. OOLIas XapaKTEPUCTUKA JICMEHTA.
Haxoxnenue B npupozne. [lonyuenue u npumenenue. Ou-
3WYECKHe M XUMHUUecKue cBoiicTBa. ['uapumsl. OKCHusbl,
nepokcupl, ruapokeuasl ( 1menoun). CoiictBa. CrocoObl
noydenus. Comu, ux cBoiictBa. dusnonornieckas poib
HOHOB HATpHs, Kanust. DneMenTs! moarpynns! ||A. bepui-
JIM{, MarHui, MeI04H0-3eMeNbHble MeTautbl. O0mas xa-
pakrepuctuka 3nemeHToB. Haxoxaenue B npupoae. Ilo-
JTydeHue u npuMeHenne. Pusndeckre 1 XUMUYECKHe
cBoiicTBa. ['MapHIBI, OKCHIBI M IEPOKCUABI, THIPOKCHUIIBI
HoJydeHue u cBoiictBa. O0mmIas XxapakTepUCTHKaA CBOJIEH,
HX pacTBOPUMOCTH U THApoimu3yeMocTs. ['amunsr. Tepmu-
4ecKoe pasiiokeHne kapoonaToB. Ouznonorunyeckas poib
MOHOB MarHwus, Kaneiws. XKEécTkocTs Boxbl. Bpemennas u
MOCTOSTHHAs JKECTKOCTD BOABL. KonmyecTBeHHas XapakTe-
puctuka xéctkoctd. CocoObl yCTpaHeHUs KECTKOCTH
BOJIbI ( XMMHYECKHUE CIIOCOOBI, HOHOOOMEHHBIE CMOJIBI).

Brmonnenue
TECTOB

Tema 6.2 CBoiicTtBa p-metasuioB |l A u IV A rpynm 1 ux
COCIMHCHUNI

O6mas xapakrepucTrka Metaiuios |[IA rpymmer. Amomu-
Huil. Haxoxaenue B npupozae, nonydexnue. duzndeckue u
XHMHYEcKHe cBoicTBa. Amomorepmus. Kapoun. Oxeun u
THIPOKCHI, CBOKCTBA M puMeHeHue. OO0Ias xapakTepu-
CTHKA COJIeH, UX PAaCTBOPUMOCTH U THIPOIN3yEMOCTb.
[Ipumenenue. Metamnsl IVA rpymnmbl. OnoBo, CBUHEIL.
Haxoxxaenue B npupoze. [Tonyuenue, puznueckne cBOi-
ctBa. OTHONIEHHE K DIIEMEHTaPHBIM OKCHUCIIUTEIISIM, BOJE,
pacTBOpaM KHUCJIOT U Inenodell. BakHelme coequHeHus.

BrimonHenue
TECTOB

Tema 6.3 CsoiicrBa d-merasunos IB, |IB, VIB, VIIB,
VIl B rpynn u ux coeanHeHui

Menb. HaxoxxieHue B mpupojie ¥ METOIbI OJTyYESHHUS.
PacdunupoBanue meau. Pusuueckue cBoiicTa. CriaBbl
menu. [Ipumenenue meau , € CrIaBoB B MalIMHOCTPOE-
HHH. XHMHYECKHE CBOMCTBA Meau. B3anmoneicTBre Meau

BrimonHenue
TECTOB
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¢ pactBopamu kucnot. Hunk. Kagmuit. Metons! nomyde-
Hus. [IpuMeHeHne IMHKa, KaJMus , UX CIUIABOB B MalllH-
HOCTpOEHUU. B3aumopeiicTBre ux ¢ 371eMEHTapHbIMU
OKHCIIMTEIIIMU , BOJOH, PACTBOPAMU KUCJIOT U LIEIOYEH.
XpoMm. HaxoxxneHue B npupoe U METOABI MOTY4YEHUS.
®duznyeckue cBoiicTea. [lpumMeHeHne Xxpoma 1 €ro CIijIaBoB
B MaIlIMHOCTPOECHUHU. XMMUYECKHE CBOICTBAa Xpoma. Xa-
paKTepHbIe CTENEHN OKHCIEHHS XPOMa B COETHHEHUSIX.
eauHeHusAX. OTHOLIEHUE MapraHIa K 3JICMEHTAPHBIM
oxucnurenssM. OKCHJpl MapraHna 1 ux cBoicrsa. Hurpu-
IIbl, KapOWABI, GOPUIBI M CHIIMIMABI MApTaHIla, UX IpHMe-
HEHME B MAlIMHOCTPOEHHUHU. B3auMoseiicTBue Mapranuma ¢
pacTtBopamu KUcOT u 1menoueil. XKeneso. Haxoxxnenue B
MIPUPOJIE ¥ NOTydeHHEe B CBOOOTHOM coCTOSHUHN. CIUTaBbI
JKeJle3a U IPUMEHEHUE UX B TEXHUKE. XUMUYECKHE CBOM-
cTBa xkene3a. OTHOLICHHUE Kelle3a K JIEMEHTapHbIM OKHUC-
surenaM. OKCUBI U TUAPOKCUIBI XKeIe3a U UX CBOMCTBA.
KapOunet. Hutpuasl. bopuael. Cunuuunas! xenesa. OTHo-
LICHUE XKeJe3a K BOZAE, BOAHBIM PacTBOPaM KHCJIOT U Ile-
noueid. Kobanst. Hukens. [IpuMenenue kobanbTa u HUKe-
JI1 M UX CIIAaBOB B MAlIUHOCTPOEHUU. XapaKTepHbIC CTe-
MIEHU OKHCIIeHUs. XUMHUYecKHe cBoiicTBa. OTHOIIEHHE
K0OaNbTa U HUKETS K 3JIEMEHTAPHBIM OKHUCIIUTEINSM, pac-
TBOpPaM KHUCJIOT U LIEIOYEH.

Hroro | 17
Tabauna 5.3-TeMbl NPAKTHYECKUX 3aHATHIA
IIpakTrueckue 3aHATUSA HE IIPETYCMOTPEHBI.
Tadauna 5.4 - Tembl 1200paTOPHBIX PadoT
Ne Kon Tembl 1a00paTOpHBIX padoT Tpynoem- TexHoJ10rUsi OLCHUBAHUS
pas- KoMIIe- KOCTh
ae- TeHIUH (uac.)
JIa
1 OIK-3 Tema 1.2 Xumudeckast KHHETHKA H XUMHUUECKOE 2 Otuét 1o mabopaTopHBIM padoTam
paBHOBeCHE
2 OIIK-3 Tema 2.3 PacTBOpEI 37€KTPOIHUTOB. 4 Otuét 1o mabopaTopHBIM padoTam
4 OIIK-3 Tema 4.1 3neKTpoAHbIE TOTEHIUAIIBI 4 OTuért o nabopaTopHEIM paboTam

Tema 4.2 DnexTponus

5 OIIK-3 Tema 5.1 Koppo3ust MeTaysIOB ¥ METOABI 3aIUTHI 2 Otuét 1o mabopaTopHBIM padboTam
OT KOpPPO3HH.

6 OIIK-3 Tema 6.1 CBoiicTBa S-METAIOB M UX COEIUHE- 1 OTuéTHl 1O JTA0OPaTOPHEIM pabo-
HUIA. Tam

Tema 6.2 Coiicta p-metaivioB A u IVA 2
IPYMII ¥ UX COEAMHEHUM

Tema 6.3 Cpoiicta d-meramnos |B, [IB, VIB, 2
11B, VIII B rpynmn u ux coeauHeHu .

Htoro 17
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Tabauna 5.5 - CamocTosiTe1bHAPAdOTA CTYAEHTOB

Ne Kox Buabl caMocToAITeIbHON PadoThI Tpynoem- | Texnonorus
3-3 HanmeHnoBanue KOMITE (meraau3zaumus BUIOB CaMOCTOSITENILHOH pado- KOCThb OlLleHUBAHUS
P TeMBI ThI (gac.)
nena TeHINH
0 Ka;KIOMY pa3aeny)
Tema 1.1. W3yuenne 0CHOBHOM U JOMOJHUTEIBHOM THTE- Brinonne-
O1eMeHTHI paTypsl, pEKOMEHI0OBAHHOH 110 KypCy HHUE UH]H-
XHMHYICCKOH CocTaB/ieHHE KOHCIIEKTA 10 PEKOMEHI0BaH- BUIlyaJIbHO-
TepMOHHA- OIIK-3 HOI1 uTepaType 2 TO JoMall-
MUKH HETOo 3a/1a-
BrimonHeHNe MHANBHAYAIBHOTO JOMAIIHETO 3373~ —
HUS
1
Tema 1.2.Xu- W3yuenne oCHOBHOM U JONOIHUTENBHON IUTEpa- Brinonne-
MHYecKasl K- TYpBI, PEKOMEH/I0BaHHOI1 110 Kypcy HUE UH]H-
HETHKA U XU~ CocTaBieHHE KOHCIIEKTA IT0 PEKOMEHIOBaHHOM BUAYyallbHO-
MUYECKOE JINTEPATYpPE 2 ro goMari-
paBHOBecCHUE OIIK-3 Hero 3aja-
BrinonHeHre MHAUBHUAYaIBHOTO JOMAIIHETO 33713~ st
HUS N
00 — 5 - OTtuér mo
MIIeHHE 0TuYETa 110 J1abopaTOpHOH padboT
OpMIIEHHE OTYETA 110 J1abOpaTOpHOU padoTe naGopatop-
HOM paboTe
Tema 2.1 Tuc- W3yuenne oCHOBHOM U JONMOIHUTENBHON IUTEpa- Beimomnne-
MEPCHBIC TYpbI, pEKOMEHI0BaHHOI 110 Kypcy HHUE MH]TH-
CHCTEMBI BUIyaJIbHO-
CocraBiieHHE KOHCIIEKTA [0 PEKOMEHIOBAHHOM ro romari-
OIK-3 | pureparype 2 HeTo sajta-
HUS
BrimonHeHNe MHANBHAYAIBHOTO JOMAIIHETO 3373~
HUS
Tema 2.206- W3yueHne OCHOBHOM ¥ JOIOJHUTEIBHOM IUTEpa- Brinosne-
pasoBaHue TYpbl, PEKOMEHA0BAaHHOI1 110 Kypcy HHAC UHIIN-
pacTBOpoB BU/1yaJIbHO-
CocTaB/ieHHE KOHCIIEKTA 10 PEKOMEHJ0OBAHHOH o romMarr-
2 OHK-3 | nureparype 2 HEro 3aja-
HUS
BrinonHene MHAUBHUAYaIBHOTO JOMAIIHETO 33713~
HUS
Tema 2.3Pac- W3yueHne oCHOBHOM U JONOIHUTENBHON IUTEpa- Beimomnne-
TBOPBI SJICK- TYpbI, pEKOMEHA0BaHHOI 10 Kypcy HHUE MH]TH-
TPOJIUTOB BUIyaJIbHO-
CocTaBiieHHe KOHCIIEKTA 110 PEKOMEHI0BaHHON o aomMant-
HETOo 3a/1a-
. JIuTepaType
OI1K-3 4 —_—
Otuért no
BrimonHeHNe MHANBHAYATBHOTO JOMAIIHETO 3373~
n1abopartop-
HUS o
HOIi paboTe
Odopmiienne otuéra no sabopaTopHoii padboTe
Tema 3.1 W3yueHne OCHOBHOM ¥ JOIOJHUTEIbHOM JIUTEpa- Brinonne-
Crpoenue TYpbl, PEKOMEHA0BAaHHOI1 110 Kypcy HHAC UHIIN-
aToma BU/1yaJIbHO-
3 CocTaB/ieHHE KOHCIIEKTA 10 PEKOMEH0OBAHHOH o fromMarr-
OHK-3 | nureparype 2 HEro 3aja-
HUS

Brimonnenue WHAWBUAYAJIbHOTO JOMAIIHETO 3a/a-
HUA
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Tema 3.211e- W3yueHne OCHOBHOM ¥ JOIOJHUTEIBHOM IUTEpa- Brimosne-
proanecKas TYpBbl, PEKOMEHIOBAHHOH 10 KypCy HHAC UHIN-
cuctema J[.U. BHUIyaJbHO-
Menneneesa u CocTaBjieHHE KOHCIIEKTA 110 PEKOMEHIOBAHHON To jomar-
3JIEKTPOHHOE OmK.3 | mreparype HETO 3aj1a-
CTPOCHHUE aTo- - HUS
MOB
BerInonHEeHNE WHAWBUIYAIBHOTO JOMAIITHETO 3a/1a-
HUS
Tema 3.3Xu- N3ydyeHre 0oCHOBHOM M TOTIOJHUTEIHLHON TUTEpa-
MH1eCKas TYpbl, PEKOMEHIOBAHHOH 10 KypCy
CBSI3b U CTPO-
CHHE MOJICKYII CocTaBjieHHE KOHCIIEKTA 110 PEKOMEHIOBAHHON
OIIK-3 | mureparype
M3yueHre OCHOBHOM U JOMOJHUTEIBHOM TUTEpa-
TYpBI, PEKOMEHJOBaHHOH TI0 KypCy
Tema 4.1 W3yueHne oCHOBHOM U JONMOIHUTENBHON IUTEpa- Beimomnne-
DneKTposHble TYpbl, PEKOMEHIOBAHHOH 10 KypCy HHAC UHIN-
MTOTEHITHAJIBI BHIyaNbHO-
CocraBiieHHE KOHCIIEKTA [0 PEKOMEHIOBAHHOM To romart-
JINTEPAType HETO 3a/1a-
OIIK-3 HHs
> v Otuér no
H3ydenue OCHOBHOM U JIOTIOJHUTEIBHON JIUTEpa-
N Jaboparop-
TYpBI, PEKOMEHJOBaHHOH TI0 KypCy HOii paboTe
Odopmienne oTuéra 1o J1abopaTopHBIM padoTam
Tema 4.2 W3yuenne oCHOBHOH U JONOIHUTENBHON IUTEpa- Beimomnne-
DnekTponns TYpbI, PEKOMEHI0BAaHHOI 110 Kypcy HHUE MH]TH-
BHyaJIbHO-
CocraBiieHHE KOHCIIEKTA [0 PEKOMEHIOBAHHOM ro romari-
nuTeparype Hero 3aj1a-
OIIK-3 HITS
> v Otuér no
W3ydenue OCHOBHOM U JIOTIOJHUTEIBHOM JIUTEpa-
N nTaboparop-
TYpBI, PEKOMECHJOBAaHHOM TI0 KypCY Hoii paboTe
Odopmienne oTuéra 1o J1abopaTopHBIM padoTam
Tema 5.1Kop- N3ydyeHre 0oCHOBHOM M TOTIOTHUTEILHON TUTEpa- Brinonne-
po3us Merai- TYpbl, PEKOMEHA0BAaHHOI1 110 Kypcy HHAC UHIIN-
JIOB U METOJIBI BHyaJIbHO-
3alUTEL OT CocTraBiicHHE KOHCITEKTA 10 PEKOMEHIOBAaHHOMN ro aomatm-
KOppo3un JTeparype HETO 3a/1a-
OIIK-3 HUs
= = OtuéT 1o
W3ydenne 0CHOBHOH U JOTIOTHUTEIBHON JIUTEpa-
N nmaboparop-
TYpHBI, PEKOMEHOBaHHOH TI0 KypC o
YPEL P a ypey HOM paboTe
Odopmitenne otuéra mo madbopaTopHBIM paboTam
Tema 6.1 W3yuenne oCHOBHOM U JONMOIHUTENBHON IUTEpa- Bemomnne-
CaoiicTsa S- TYpbI, pEKOMEHA0BaHHOI 10 Kypcy HHUE MH]TH-
METaJUIOB U BHIyaIbHO-
UX COCIHE- OIIK-3 | CocraBieHue KOHCIIEKTA [0 PEKOMEHA0BAHHON To romart-
HUHA nHTepaType Hero 3aj1a-
HUS
Ortuér no

I/I3y‘I€HI/I€ OCHOBHOH U HOHOHHHTCHLHOﬁ JaTepa-
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TYpBI, PEKOMEHJOBaHHOH TI0 KypCy

n1abopatop-

HO¥ paboTe
Odopmienne otTuéra 1o J1abopaTopHBIM padoTam
Tema 6.2 W3yueHne oCHOBHOM U JONMOIHUTENBHON IUTEpa- Bemomnne-
Ceoiictsa p- TypBbl, PEKOMEHJOBaHHOM 10 KypCy HHE NMHAN-
METaIoB BHyaJIbHO-
HIA, IVA CocraBiieHHE KOHCIIEKTA [0 PEKOMEHIOBAHHOM ro romaii-
TpYIIL 1 HX uT-pe Hero 3aj1a-
COCIMHEHUH HUS
- " = Ortuér no
OINK-3 W3y4yeHne oCHOBHOM M JOTOJIHUTEIILHOM JIUTEepa- 2
N nmaboparop-
TYpBI, PEKOMEH/IOBaHHOI1 110 Kypcy Hoii paboTe
Odopmienne oTuéra 1o J1abopaTopHBIM padoTam
Tema 6.3 W3yueHne OCHOBHOM ¥ JOIOJHUTEIBHOM IUTEpa- Brinosae-
CsoiicTsa d- TYpbl, PEKOMEHIOBAHHOH 10 KypCy HHUC MHITH-
MeTauios 1B, BU]yaJIbHO-
1B, VIB, CocraBiicHHE KOHCITEKTA 10 PEKOMEHIOBAaHHOMN ro aomati-
VIIB, VIIIB JTeparype HETO 3a7a-
TPy U UX HUS
COEIUHEHNH v = Otuér no
W3y4yeHue OCHOBHOM M JOMOJIHUTENBHOM JUTepa- 5
N naboparop-
TYpbl, PEKOMEHI0BaHHOM 110 KypC o
YPEL P a ypey HO¥ paboTe
OIIK-3 | Opopmirenue oTuéTa M0 1a6GOPATOPHEIM PabOTaM 3
CocraBiieHHE KOHCIIEKTa 0 PEKOMEHI0BAaHHOM
JIuTepaType
CocraBiieHHE KOHCIIEKTa 0 PEKOMEHI0BAaHHOM
JIuTepaType
Hroro: 32

6. IlepeueHb yueOHO-MeTOANYECKOT0 o0ecredeHusl VISl CAMOCTOSATEIbHOI padoThl 00y4alo-
LIUXCS 10 AUCHHILINHE

6.1. Tembl U colaep:kaHue Y4YeOHBIX 3aHATHI B Gopme caMOCTOATEJbLHON PadoOThI

MpeaACTaBJICHBI

BTadi 6.1.
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Tadoauna 6.1. -Tembl U comepkaHue Y4eOHBIX 3aHATHI B (popMe CaMOCTOSITEIbHOM

padoThI
Tpynoem-
Pasnen Tema ConeprkaHue 3aHATHI xocThb(4ac),
UYrenue ocHoBHOro yueOHuka: ['nmaka H.JI. "O06mas xumus" , gacts 1,
rasa 6, 8§ 6.1
Tema 1.1Dmne- Urenne nonoHATEIbHOU uTepaTypsl - Koposun H. B. |, " O6mas xu-
1. MEHTBI XUMHYEC- must ", paszgen 2 ,rnasa 5 nunka HJIL. «3agaun u ynpaxHeHHs 10 00- 5
CKOH TepMOJIH- el xumum» riaasa V,pazaen 1.
HaMHKH. Pabora ¢ KOHCIIEKTOM 0 PEKOMEHIOBAHHOW JIUTEPATypeE.
BrInoIHEHHE HHAMBHYaIBHOTO TOMAIIIHETO 3aaHuUs 10 METOIHYECKO-
My ykazauuio (1).
Tema 1.2. Xu-
MUYecKast KHHe- UYrenue ocHoBHOro yueOHuka: ['nmmaka H.JI. "O06mas xumus" , gacts 1,
THKA U XUMHU4E- rasa 6, 8 6.2
CKOE paBHOBE- Utenne nonoTHATENbHOU uTepaTypsl - Koposun H. B. |, " O6mas xu-
cue mus ", gacteh 1, r1aBa 6 u 7l muaka H.JI. «3agaun u ynpakHeHHS 110 2
oOrreit xumuu»,riaasa.V,pasaen 2.
PaboTa ¢ KOHCTIEKTOM IT0 peKOMEHI0BaHHOM JTUTEpaType.
BrInoIHEHHE HHAMBHYAIBHOTO TOMAIIIHETO 3aaHuUs 10 METOIHYECKO-
MV VKa3aHu (2)
Tema 2.1 JTuc- Urenue ocHoBHOTO yueOHUKa : ['murka H.JL. " OOuiast xumus ", 4acth
THepCHBIE CH- 1, rnasa 10
CTEMBI .
Urenune nonosHuTeapHON uteparypsl : Koposun H.B " OGwmas xumus " 2
, pasnen 3,rnasa 8, § 8.7 munka H.JI «3anauu u ynpakHeHus mo ooIei
xumum»,rnasa VI, pasnen 3.
Pabora ¢ KOHCIIEKTOM O PEKOMEHIOBAHHOM JIUTEPATYpE.
BrINoIHEHHE HHIAMBHYaIbHOTO TOMAIIHErO 3aaHuUs 110 METOIHYECKO-
Urenne ocHOBHOTO yueOHmKa : ['nmmaka H.JI. " O6mas xumus ", 9acTh
1, imaBa 7
Tema 2.206pa- Yrenue nononHUTENbHOH JuTepatypsl : Koposun H. B. |, " O0mmast xu-
30BaHHE pac- must ", paszgen 3, iasa 8, 8 8.1 unka H.JI «3agaun u ynpaxxHeHus 110 2
TBOpOB o6ieit xumum»,rnasa VI, pazaen 2.
2 PaboTa ¢ KOHCIIEKTOM IT0 peKOMEHI0BaHHOM JTUTEpaType.
BrInoIHEHHE HHAMBHYAIBHOTO TOMAIIIHETO 3aaHuUs 110 METOIHYECKO-
My yKasaHuio (3).
Urenue ocHoBHOrO yueOHuKa : ['murka H.JL. " OOuiast xumus ", 4acth
1, iiaBa 18
Urenne nonoHATENbHOU uTepaTypsl - Koposun H. B. , " O6mas xu-
Tema 2.3Pac- mus ", pasgen 3, riasa 8, 8 8.3-8.6)muka H.JI «3anaun u yrpakHeHUs
TBOPBI DIIEKTPO- o oOmei xumun»,riasa VII. 4

JIUTOB

PaboTa ¢ KOHCIIEKTOM 0 PEKOMEHIOBaHHOM JIUTEpaType.
BeinonHeHHe HHANBHIYaIbHOTO JOMAIIHETO 3aAaHUs 0 METOANYECKO-
My ykazanuio (3,4).
Odopmienue oTyéra No 1a60PaTOpHON paboTe IO METOAUICCKOMY
ykasauuio (3,4)
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Tema 3.1Ctpo-
€HHE aToMa

Urenne ocHOoBHOTO yueOHmKa: [ muaka H.JI. "O6mas xumus" |, gacts 1,
rasa 2, 8 6.2

Yrenne nonoHATENbHOU uTepaTypsl : Koposun H. B, " Ob6mas xumus
" pasgen 1 ,rmasa 1, §1.1-1.3;

PaboTa ¢ KOHCIIEKTOM IT0 peKOMEHI0BaHHOM JTUTEpaType.

BrimosHeHNE MHAWBHUTYATEHOTO JTOMAITHETO 3aIaHuUs TI0 METOINIECKO-
My ykasanuto (5).

Tema 3.2I1epn-
OJMYECKasi CU-
crema [{. U.
Menneneesa u
AJIEKTPOHHOE
CTpPOCHHE aTo-
MOB

UYrenue ocHoBHOro yueOHuka: ['nmaka H.JI. "O06mas xumus" , gacts 1,
riasa 3

UYrenune nonosHuteabHON ureparypsl | Koposun H. B. |, " O6mas xu-
mus ", pasgen 1 ,rinasa 1, 81.4-1. 9 maka H.JI «3amaun u yrpakHeHUsI
o o6meit xumun»,riasa lll, pazmen 1.

PaboTa ¢ KOHCIIEKTOM IO peKOMEHIOBAHHOM JTUTEpaType

BrimosiHeHNE MTHAWBHTYATLHOTO JTOMAITHETO 3aIaHuUs TI0 METOINIECKO-
My yKkasauuio (5).

Tema 3.3.Xu-
MHYECKas CBI3b
U CTPOCHHE MO-
JICKYJT

Urenue ocHoBHOrO yyeOnuka: ['nmuuka H.JI. "OOmias xumus" , yacthb
1, rnasa 4
Urenne n1onoiaHuTENbHOM nTeparypsl : Koposun H. B. , " OOmas

xumus ", pasgen 1 ,rnasa 2,31 munka H.JI «3anaun u ynpaxHeHUS 110
oOuieit xumuu»,rnasa |V,pasgen 1-3

PaboTa ¢ KOHCTIEKTOM IO pEKOMEHIOBAHHOM TUTEpaType
BbIIOTHEHHE HHANBHUAYATBHOTO JOMAIIIHETO 3aaHus 10 METOJHYC-

ckoMy ykazauuio (6).

Tema 4.13nek-
TPOIHBIE ITO-
TEHIHAIBI

Urenne ocHoBHOTO yueOHuKa: [mmaka H.JI. "O6mas xumust” |, 9acTth
1,mmaBa 9, 89.4
Urenne nonoHUTENbHON tuTepaTypsl : Koposun H. B. , " O6mas

xumust ", pasgen 3 ,rinasa 9. §9.1-9.8 nunka H.JI «3anaun u ynpax-
HeHus Mo odmiert xumuu»,riaasa VI, pasnen 5,6.

Pabora ¢ KOHCIIEKTOM IO PEKOMEHIOBAHHOM JINTEPATYpPE
BrInoTHEHUE WHAWBHUYATBHOTO TOMAIIIHETO 3aIaHus 10 METOIHYe-
ckomy ykaszaHuto (6).

OdopmiteHue 0TuéTa MO JTAOOPATOPHON PAOOTE MO METOUYCCKOMY

ykaszanuio (6).

Tema 4.2 nek-
TpOJIN3

Urenne ocHoBHOTO yueOHuKka: [mmaka H.JI. "O6mas xumust" |, 9acth
1,rnasa 9, § 9.5-9.7

Urenne nomoTHUTENBHON tuTepaTypsl : Koposun H. B. , " O6mas
xumus ", pasgen 3 ,riuasa 9. 89.6-9.8 munka H.JI «3anaun u ynpax-
HeHus 1o obmelt xumumn»,rmasa VIII, pazmen 7.

Pabora ¢ KOHCIIEKTOM IO PEKOMCHIOBAHHOM JINTEPATypeE.
BrInoTHEHUE WHAWBHUYATBHOTO TOMAIIIHETO 3aIaHUs IO METOIHYe-
ckoMmy ykasaHmuto (6).

Odopmitenne 0TuéTa MO JTA0OPATOPHON PAOOTE IO METOUYCCKOMY
ykazauuio (6).
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Tema 5.1Kop-
PO3Hs METAJIIOB
1 METOJBI 3a-
LIUTHI OT KOPPO-
31U

Urenne ocHoBHOTO yueOHuka: [mmaka H.JI. "O6mas xumust" |, 9acTth
4 rnasa 38, § 38.5
Urenne nonoHUTENbHON uTepaTypsl : Koposun H. B. , " O6mas

xumust ", pasgen 3 ,rasa 10.

PaboTa ¢ KOHCTIEKTOM IO PEKOMEHI0BAHHOU JTUTEpaType.
BeinonHeHe UHAUBUIYAIBHOTO JOMAIIHETO 3aaHusl 10 METOHYe-
ckomy ykaszanuto (7).

Odopmienne oraéra 1o 1aboparopHoil paboTe 0 METOANIECKOMY

ykazauuio (7).

Tema 6.1 Caoii-
CTBa S-METaI0B
U UX COeNHHE-

HHUH

Urenue ocHoBHOrO yyeOnuka: ['nmuuka H.JI. "OOmias xumus" , 4acthb
3, asa 14

Urenne nonoiaHuTENbHOM tuTeparypsl : Koposun H. B. , " o6mas xu-
mus ", pasgen 3 ,riasa 10,

PaboTa ¢ KOHCTIEKTOM IO PEKOMEHI0BAHHOW JTUTEpaType.
BrImoHeHNe HHANBHAYATBHOTO JOMAIITHETO 3a/IaHus 110 METOIIYe-
CKOMY yKazauuio (8).

Odopmitenune otdéra mmo 1adopaTopHON padoTe MO METOAMYECKOMY
ykaszanuio(8).

Tema 6.2 Csoii-
cTBa p-
metaiuios [A,
IVA tpynm u ux
COCTMHEHUI

Urenue ocHoBHOTO yyeOHuKa: ['nmuuka H.JI. "OOmias xumus" , yacthb
3, asa 15
Urenne nonoiaHUTENbHOM nTeparypsl : Koposun H. B. , " OOmas

xumust ", pasgen 4 ,rmasa 11, §11.6

Pabora ¢ KOHCIIEKTOM MO PEKOMEHIOBAHHOM JINTEPATypeE.
BeinonHeHe UHAUBUYATBHOTO JOMAIIHETO 3aaHusl [0 METOHYe-
ckoMy ykazauuio (9).

Odopmitenune otdéra mo 1adbopaTopHON paboTe MO METOAMYECKOMY

ykaszanuio (9).

Tema 6.3 Cgoii-
crBo d-
METaJJIOB
IB,IIB,VIB,
VIIB, VIIIB
TPyII B UX CO-
€JIMHCHUN

Urenne ocHoBHOTO yueOHuKa: [mmaka H.JI. "O6mas xumust" |, 9acTth
3, rasa 25,26,27,28.

Urenne nonoiaHUTENbHOM nTeparypsl : Koposun H. B. , " OOmas
xumust ", pasgen 4 ,rmasa 11, §11.7-11.9

Pabora ¢ KOHCIIEKTOM MO PEKOMEHIOBAHHOM JINTEPATypeE.
BrInoTHEHNE WHAWBHUYATBHOTO TOMAIIHETO 3aIaHUs 10 METOHYe-
ckomy ykaszanuto (10).

Odopmitenune otdéra mo JadopaTopHON padoTe M0 METOAMYECKOMY
ykaszanuio (10).
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6.2. CHHCOKTIMTEPATYPHbI A CAMOCTOATEIbHOMH PadoThI

Criucok uTepaTyphl JUIsl CAMOCTOSATENIBHOM paboThl pecTaBiieH B Tadl. 6.2.

Ta6auna 6.2 Cnucok JIUTEPaTYpPhIAJIsI CAMOCTOSITEJIbHON PadoThI

Ne it HaumeHOBaHMe HCTOYHHKA
1 I'manka H. JI, " O6mmas xumust . YaeOHoe ocoome s By30B. M: MaTerpan-npecc, 2009 - 728:.
2
Koposun H. B, "O61mas xumus". YueOHuk aist By30B. M: Beicimas mkoa, 2000-55&:.
3 I'manka H.JI, «Bagaun u yripakHeHHUS 110 001el xuMum».Y uedHoe ocooue i By30B.M:MuTerpai-
npecc,2009-24Cc.
ITepeuens MeTOANYECKNX YKA3AHMI
1
TepmoanHamuka xuMuueckux npoueccoB. Cocrasurenu : Makapos B.®, [Ipycos 10.B, 2014
2 CKOpoCTh XMMHYECKHX peakiuil. XuMudeckoe paBHoBecue. Cocrasutenu : Makapos B.®@, Ilpycos 10.B.
2015
3
PaBHOBecue B pacTBopax aiekTposutoB. CocraBurenu : Makapos B. @., IIpycos 1O. B. , 2013
4
Cnoco0bl BEIpaXkeHUs1 KOHIIEHTpanuu pactBopoB. Cocrasurenu : Jlazapesa JI. I'. , 2015
5
O6mas xumusi. CocraBureny : Jlazapesa JI. I'. 2016
6 Onekrpoxumusi. CocraBurenu : Makapos B.®. , [Ipycos 1O. B ., 2008
7 Kopposus u 3amura MetanioB ot kopposun. CocraBurenu : Makapos B.®., [Ipycos 10.B.,2009
8 CaoiicTBa S-3neMeHTOB U ux coeaunenuil. CoctaBurenu : Jlazapesa JI. I'. , Makapos B.®., Kpacnos B.
J1,2010.
9 CBoiicTBa P-351eMEHTOB ¥ uX coeaurenunii. Yactep 3. CocraBurenu : Jlazapesa JI.I'. , Makapos B.®.,2011
10 N .
CaoiicTa d-31eMeHTOB 1 ux coequnennii. Yacts 1. Cocrasurenu : Jlazapesa JI. I'. Makapos B.®., 2014

6.3. MeToanuecKkoeconpoBoOsK/IeHHe CAMOCTOSITeIbHO padoThl

CamocrosTenbHas padoTa MO IUCIHILIMHE PETJIAMEHTUPYETCS CICAYIOUUMH pa3padoTKa-

MU,

1. «MeTonuyecKrue PEeKOMEHIAIUN O0yUYaIOIIMMCS TI0 OPTaHU3aIl[uU CaMOCTOSITEITLHOM
pabotsl o gucrumnHe b.15.9 Xumus

2. MeTonudeckue peKOMEHJAINN 110 OpraHU3allid U TUTAHUPOBAHHUIO CAMOCTOSITEIh-

HOW paboThl CTyIAeHTOB Mo auciuruimHe. [lpusaTel YdeOHO-meToanyeckuM coBetom HITY
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um. P.E. AmnekceeBa, mporokon Ne 2 or 22 ampens 2013 r. DiekTpoHHBIH ajapec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

7. ®OHJ OLIEHOYHBIX CPEICTB JIs MPOBeJIeHUs MPOMEKYTOUYHON aTTecTauuu o0yyaimmx-
csl 0 AMCHUILINHE

7.1. IlepeyeHb KOMIIETEHIUH ¢ YKa3aHHMeM 3TanoB UX (POPMHPOBaHHS B Ipolecce
0CBOeHNsI 00pa30BaTeIbLHON MPOrPaMMbI

Oransl popmupoBanus kommnerenimu OITK-3 (¢ ykazaHweM TUCHHIUIMH, (GOPMHPYIOMUX
KOMIIETEHIIMM COBMECTHO C JUCUHUILUIMHOU b.15.9 Xumus ) orpaxeHsl B paszgenc 3
(Tabm. 3.1 u3.2)

3Has 3Tanbl GOpMUPOBAHUS KOMIIETCHIIUN U MecTo AucHUIUTUHBL  b.15.9 Xumus ,

B OTOH IIGHHOCTHOM IIEMIOYKE  CO3J]a€M CHUCTEMY  OIIEHKH YypOBHEW C(OpPMHUPOBAHHOCTH
KOMIIETEHIIMI M pe3yabTaTOB OOy4YeHHUsS IO MAHHOW JucHHIUTUHE. [ 3TOro miaHupyembie
pe3ynbTaThl 00y4eHus (3HaTh, YMETh W BIAJETh) OIICHUBACM, IPUMCHUB OTPE/ICICHHBIC KPUTCPUH
OLICHKH, JUTs 4eTo (hOPMHUPYEM IIKATY M MPOIEAYphI OlleHuBaHus (Tabm. 7.1).

Jlns xaxnporo pesyiapTaTa oOydeHHUs BblAensieM 4 KpuTepus, COOTBETCTBYIOIIMX CTENEHU
c(OPMHPOBAHHOCTHU JAHHOW KOMIIETCHIMH (MK €€ YaCTH).

DTaNOHHBIN MJIAHUPYEMBIN PE3yJabTaT COOTBETCTBYET KpUTEpHI0 4 (TOYHOCTH, IPaBUIIb-
HOCTh, COOTBETCTBHE).

Kputepun 1-3 — nokazaTenn «OTKIOHEHUHN OT <OTAJIOHAN.

Kputepuit 2 — MUHUMAaNbHBIA MPUEMIIEMBI  YPOBEHb C(OPMHUPOBAHHOCTU KOMIIETECHIIMU
(nm ee gacTw).

Tadauma 7.1. —IllkaJjbl oeHMBAHUS HA 3Tane MPOMEXKYTOYHON ATTECTAIMM MO JAUCIU-

IJINHE

Havero- IIIxana (ypoBeHb) orieHuBaHus (] — ypOBEHb OLIEHHUBAHKS)
Ne TexHonorust HWXKE TI0- IToporo- Yriryonen- N Oranst
uiss gaHHe OLICHWBaHUS pOroBoro BBIU HBIN Hpom;zl:yTbm KOHTPOJIA
rana K1 K2 K3
1 | YcBocnue 3HaHueBast KOMIIO- OtcyT- He nonnoe Xoporee OTimyHOE YCBO-
Mmarepuaia HCHTAa CTBUC YCBOCHHUE YCBOCHHUE CHUC
JUCTIATUTHHBI YCBOCHHS
JesrenbHOoCTHAs OtcyT- Pemenue ¢ | IlpaBunbHOE IIpaBunbHOE DK3aMeH
KOMIIOHeHTa (3a- CTBHE pe- | ommOKaMu peueHue ¢ pemenue 6e3
JlauM, 3a/IaHHs) LICHUS OTIEIbHBIMU omKooK
HeJ04YeTaMu

Kputepun 11s onpezneneHuss ypoBHS C(OPMHPOBAHHOCTH KOMIIETEHIMH B paMKax
JAMCIUILIHHBI TPU IPOMEKYTOYHOM aTTecTanuu ( DK3aMeH):

3HaHMEBbI KOMIIOHEHT (3HAHU) BKJIIOYAET B ceOs IUIAHMPOBAHHME 3HAHUIN Ha CICTYIOIINX
YPOBHSIX:
- YpOBEHb 3HAKOMCTBA C TEOPETUYECKUMHU OCHOBAMH - 3i;
- YPOBEHb BOCHPOU3BEACHUS - 3p;
- YPOBEHb U3BJICUCHUSI HOBBIX 3HAHUU - 33.
JlesTeIbHOCTHBIN KOMITOHEHT (YMEHHSI ¥ HaBbIKH) TUIAHUPYETCS Ha CIICAYIOIINX YPOBHSX:
- YMEHHE pelIaTh TUIOBbIE 3a7]aul C BBIOOPOM M3BECTHOTO METO/a, criocoba - Yi;
- YMEHHUE pelaTh 3aa491 MyTeM KOMOMHAIINH U3BECTHBIX METO/I0B, CITIOCOOOB - Y,
- YMEHHUE PelIaTh HECTAHIAPTHBIE 3a7au - Y.
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7.2. Onucanuenokasarelieil 1 KpuTepueB OleHUBAHUS KOMIETEHIMA HA PA3JIMYHBIX
Tanax ux (OpMHPOBAHHH, ONMCAHME IIKAJ oneHnBaHus (Tabm. 7.2)

Tabauua 7.2 — [loka3zaTeIWI0CTHKEHUH 32ITAaHHOT0 YPOBHSI OCBOEHUSI KOMIIETeHIM
B 3aBMCHMOCTH OT 3Tana (popMUpOBaAHUS

Inanupyembie KpuTepuu oleHHBAHUSA PE3yJIbTATOB 00yueHUsI(YPOBEHDb YCBOEHHUS) Ipouenypoi
pe3yJabTaThbl OICHUBAHUA
o0yuyeHHs Mo
aumcnunanne | 1. OTeyrereue 2. HenoaHoe 3. Xopomee 4. OTriim4Hoe
yYcBoeHUdA yYcBOeHHE ycBoeHue ycBoeHue
(HHZKe MOPOTOBOTO (moporoBbilii) (yray6aeHnblit) (mpoaBUHYTBIIA)
K1 K2 K3 K4
3nars Kox xomnerennuu OITK-3
3 He 3HaeT OCHOBHbIC 3aTpyaHsiercs B 3HaeT OCHOBHBIC XU-  |3HaeT U 4€TKo hopmy-
OCHOBHBIC XUMH- | XUMUUYCCKHUE NMOHATHA |4ETKUX OPMYJIN- |MHYECKHE MOHATHSA U |JIUPYET OCHOBHbIE XH-
Yeckue moHsTHg i | Y 32KOHBI, Kﬂflccn(bn- POBKAX OCHOBHBIX  |3aKOHBI, KﬂvaCCI/I(bI/IKa- MHYECKHE TTOHATHS 1
KalUIO U CBOHCTBA XUMHYECKHX MOHA- |LHIO U CBOICTBA XU-  |3aKOHbI, YBEPEHO 3HACT
3aKOHBI, KJIaCCH- . .
. |XMMHYECKHX 3JIeMEH- |THH M 3aKOHOB, HE- |MHYECKHX DJIEMEHTOB, |CBOWCTBA XUMHYECKHX
(ukawio u ceoit TOB, OCHOBHBIC KIIACCHI |YBEPEHHO 3HACT OCHOBHBIE KJIACCHI 9JIEMEHTOB, OCHOBHBIC
CTBA XUMUICCKUX | geopraHUYeCKuX U KIacCH(HUKAIMIO U |HEOPTaHMYECKUX U KJIacChl HEOpraHuye-
3JIEMEHTOB. OpraHU4ecKuX Be- CBOWCTBA XUMHYE- | OpPraHHYECKUX Be- CKHX M OpPraHHYECKHX
3,-0CHOBHBIE KJIac- | LIECTB. CKHX 3JICMCHTOB U |IIECTB, HO JIONYCKAeT |BEIECTB.
Cbl HEOPraHu4e- OCHOBHBIC KJIACCHI  |HETOYHOCTH B (hOopMy- JK3aMeH
CKHX W Oprafme- HEOPraHW4eCKUX U |JIMPOBKaX.
OpraHU4ecKux Be-
CKHX BEIECTB.
. IIECTB.
33-CpaBHUTEIBHBIHA
aHAIIM3 XUMHYC-
CKUX CBOICTB Be-
IIE€CTB,HE0OX0AUM
BIif B Ipheccro-
HaJbHOM oOnacTu.
Ymers Koa xomnerenunu OITK-3
V,-IlpumensTh He ymeer npumensts He Bcerna ymeer Jlonmyckaer He3HaYH- Be3 ommbok ymeer
XUMHUUECKHE 3aK0- | XUMHUYCCKHE 3aKOHBI, | IPUMEHATh XUMHUYE- |  TeJbHbIE OLIMOKH, HPUMEHSATh XUMHUYe-
HbI, 3HaHW 0 Xy | SHAHMS O XMMHUECKHX | CKHE 3aKOHBI, 3Ha- | PUMEHSUI XHMHECKHE | CKHE 3AKOHBI, 3HAHHS O
. CBOWCTBAX BELIECTB | HMSA O XUMHYECKHMX | 3aKOHBI, 3HAHHA O XH- | XUMHYECKHX CBOM-
MHYECKUX CBO¥i- . o
JUISL PELLICHHs NIPAKTH- | CBOIMCTBAaX BELIECTB | MHYECKHX CBOMCTBAX | CTBax BELIECTB AN
CTBax BELIECTB I
YECKHUX 3a/1au. JUISL PEILICHHS MIPaK- | BEIECTB JUIS PEIICHUS | PELICHUS [IpaKTHYe-
PCIICHHUSA TIPAKTH~ THYECKHUX 3a7ad. MPaKTHYIECKHX 331a4. CKHX 3a/a4.
YeCKUX 3a71au.
V,-ucnoins30Barh
OCHOBHBIE METO/IbI
XUMHYECKHX HC- DK3amMeH

CIICIOBaHUH.

V¥ 3-IpUMeHATh
0JTy4eHHbIC 3Ha-
HHUS TS PEILCHHS
HPaKTHYECKUX
3aja4 B CBOCH
npodeccruoHab-
HOM obnacTu.

7.3. MaTtepuaJibl IJisl TEKYIIEH aTTecTanuu

[Tkanbl olleHUBaHMS ATala TEKyIIeH aTTecTalluy IpUBECHbI B Tabm. 7.3.
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7.3. MaTtepuajabl Il TeKylIeid aTTecTalun
[kamnpl OLleHUBAHUS ATAIa TEKYIIeH aTTecTallui PUBECHBI B Tadm. 7.3.

Ta6auna 7.3 - DTanTekyllei aTTecTAIlUN MO TUCIIUTITIHHE

Bun TexHo0rus IIkana (ypoBeHb) OLIEHMBAHHUS HA ITAlE TEKYLIEr0 KOHTPOJIS
OLIEHUBAHMS OLEHUBAHUSA o B X o
TCYTCTBH OJTH it TAMYH
Ay IHTOPHBIX CyTCTBHE eTmoJIHOe opoiuee oe
SAHSITHIA yCBOeHUS yCBOeHHE yCBOeHHE yCBOeHHE
Pabora Brimonnenue TectoB Brimonaenue me- Bremonnenne 50 | Bemonnenune 75% | Bemmonanenne 95%
Ha JIEKIUIX nee 50% %

VY4acTue B rpynnoBbIX He yuactByer Enunnunsie AxrusHoe yuactue | Heopaunapusie
00CYXICHUAX BBICTYIUICHUS BBICKA3bIBAHUS C

000CHOBaHUEM

TOYKH 3pEHHS

Pab6ora Ha mabo-

OTuéT 1o mabopaTopHOi

Pabora He 3aK0H-

Pabora BbIIOI-

CraHaapTHO BbI-

Pabota BeImOIHEHA

paTOpHBIX 3aHs- pabote yeHa HCHA,HO eCTh nosiHeHHas pabora | u odopmiieHa ¢
THAX CEepBE3HBIC 0~ npecTaBicHa HCIIOJIb30BAHUEM

IPEIIHOCTH B OT4ETOM, BBINOJ- | HECTAHAPTHBIX
odopmieHIH HEHHBIM B COOT- CpEJICTB, HCIIOJIB30-

BETCTBUU C TpeOO- | BaHHE KOTOPBIX

BaHUSIMU 000CHOBaHO
Ouenka | HEYAOBIET- YIOBJIET- Xopotio OTInaHO
BOPHTENBHO BOPUTCIILHO

KpurepuaabHasi oieHka:

IToporoBblii ypoBEHb

OIICHKA «KyJOBJICTBOPUTCIIEHO»

12+2.:+3.2+4.2wm
1.1+22+3.2+4.2

YrnyOneHHbIH YPOBEHB

OIICHKA «XOpOII0>»

1.3+23-3.2+4.3wm
12+23+3.3+43

14+24-3.4+4.4um

[IpoaBUHYTHIN YPOBEHb | OLIEHKA «OTIUYHO

1.3+24+34+44

7.4. MaTtepuaJbl 1JIs1 IPOMEKYTOYHOM aTTeCTalluu

DopMOI MPOMEKYTOUHOM aTTECTALMH 110 TUCUUILIMHE SIBISETCS] DK3aMeH
(3auem, 3auem ¢ oyenxoii, sKk3amer)

[lkana oleHWBaHMS OJTalma NPOMEXKYTOYHOW arTectanuu (3auem, 3auem ¢ OYEHKOU,
9K3aMeH) IpUBECHA B Tabm. 7.4.
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Tabauua 7.4 — ITannpoMe:KyTOUHOMH aTTECTANMH IO TUCUUTIHHE

HaumenoBanue | Texuosorus | Illkama (ypoBeHb) OLEHHBAHMS HA ITAIe MPOMEKYTOYHOM aATTECTAINN
o rana OUCHHBAHMI | 9 OrcyrcrBue | 2. HemoaHoe 3. Xopouree W.OTanyHOE Jranpl-
HeHnBatms YCBOEHUSI yCBOeHHe yCBOEHHE yCBOEHHe KOH-
(HmsKe (moporoswiii) |(yray6JeHHsbIi) (MPOABUHYTHIN) | TPOJIS
TOPOroBoro)

IToxroroska Ycrublil oTBET | Hem omeema OrtBer He Xopoummii OTauaHbII 3almra
OTBETA Ha Teope- yBepeHHbIii OTBET oTBET YCTHOTO
THYECKHIA BOMPOC oTBeTa

BeinosnHenue Pewenne 3anau | He eoinontHe- Boinosinenue | BoinosineHue | BuimoJiHeHWe | 3alura

[IPAKTUYECKUX Hbl 300aHUA ¢ omudKamMu 0e3 omnbox | 0e3 3ameua- peuie-
Pagor HU HUH
Otpabotka npo- | Odopmienue | He evinonHe- Henoanoe Xopouree OtimuHoe Oruér
MyIEHHBIX 1a60- | 0T4ETa 110 1360~ | g na6opa- ycBOEHHE yCcBO€HHE yCBOEHHE o ja-
ATOPHBIX PabOT [paTopHOU paboT a-
patop pabot [patopHoii paboTe mopHas pa- 6op 5
TOPHOA
6oma pabote
YcBoenue marepu-| 3nanuesas | 3 | Hem ebinon- Henounoe Xopoiee OtrinvHoe
ana aucuurunHbl [KommoHeHTa HeHus 3ada- ycBOEHHE ycBOEHHE yCBOEHHE
Hus
9K3aMeH
Hearens- | YV | Hem peweHus Pemenne ¢ IIpaBunbHoe | BepHoe pe-
HOCTHast saday omunoKaMu peureHue ¢ meHune Ge3
KOMIIOHEHTa OTJEIbHBIMU | OHIUGOK
3aMeqYaHUsIMH
Ounenka | HCYIOBJICT- YAOBJICT- XOpOLLIO Ot1an4HO
BOPHUTENBHO BOPUTCJILHO
KpurepuanbHuas onenka (Ha oCHOBaHMH Tab. 7.2):
IToporoBblii ypOBEHb OIIEHKA «yJIOBJIETBOPUTEIHHO 3:1+Yium 3,+Y;
VYranyGiieHHBIH YpOBEHb OLIEHKA <«XOPOLIO» 32+ Youmu 33+ V>
uwm 31+ Y3
[IpoaBUHYTHIN YpPOBEHD OLICHKA «OTJIUYHO» 33+Y¥Y3; miu 3, + VY3
OueHku "OTIAMYHO"  3aCiIy)XKHMBaeT OOydYaroIIWics, OOHapYXMUBIIMI BCECTOPOHHEE,

cucreMaTuyeckoe M TIiyOOKoe 3HaHMe Yy4eOHOro Marepuaia, yMEHUE CBOOOJHO BBINOJIHATH
[IPAKTUYECKUE 3aJaHMs, IPEAYCMOTPEHHBIE IIPOrPAMMOM, YCBOMBIIMN OCHOBHYIO JIUTEpPATypy
Y 3HAKOMBIH C JIOIIOJIHUTEIIHOM JIMTEPATYPOH, PEKOMEHIOBAaHHOH ITPOrpaMMOil.

Ouenku " xopomuio” 3acayKuBaeT 0OyJarOIIHiics, 0OHAPYKUBIIHUKA MOJHOE 3HAaHUE YIEOHOTO
Marepuana, yCIEIIHO BBIIOJHSIOIUN MPEIyCMOTPEHHBIE B IPOrpaMMe INPAaKTHUYECKUE 3alaHus,
22



YCBOMBILINK OCHOBHYIO JINTEPATYPY, PEKOMEHI0BaHHYIO B IporpamMme. OneHka "xopouo” BBI-
CTaBJsIeTCAd OO0Y4YarOIIMMCs, MOKAa3aBIIMM CHUCTEMAaTHYECKUH XapakTep 3HAHMN MO IUCLMILIMHE
M CIIOCOOHBIM K MX CaMOCTOSTEIIbHOMY TOITOJHEHUIO M OOHOBJICHUIO B X0/I€ JalibHeHeil yueOHon
paboTsl 1 TpodecCHOHAEHOMN NeATeTHbHOCTH.

OueHku "yI0BJIeTBOPUTEIbHO" 3aCIy)XHBaeT OOYyYarOIIUCS, OOHAPYXMBIIUN 3HAHUS
OCHOBHOTO Yy4eOHOro Marepuaga B oObeMe, HEOOXOIUMOM JUIA JajdbHEHIeH  y4deOsnl
U mpeacTosield paboTsl Mo mpodeccuu, CIPaBISIOMUNACS C BRIIOTHEHHUEM MPAKTHYECKUX 3aTaHUH,
MPEyCMOTPEHHBIX MPOrPaMMOM, 3HAKOMBIX C OCHOBHOW JIMTEPATYypOH, PEKOMEHIOBAHHOU
nporpammoii. OueHka "yIOBIETBOPUTENBHO" BBICTABISIETCS OOYdYalOUIMMCS, JOMYCTUBIIMM
MIOIPEIIHOCTH B OTBETE HA DHK3aMEHE MW IIPU BBINOJHEHWHM SK3aMEHALIMOHHBIX 3aJaHuM,
HO oOOJamamUM HEOOXOAWMBIMH 3HAHUSMU [UISI WX YCTPAHEHHUS TIOJ PYKOBOACTBOM
MpenoiaBaTeis.

Ounenka "HeyI0BJIETBOPUTEJIBHO" BBICTABISICTCS OOyYaromeMycs, OOHapYKUBIIEMY
npo6esbl B 3HAHUSIX OCHOBHOTO Y4E€OHOTO Marepuaia, JOMyCTUBIIEMY MPUHIMIHAIbHBIC OUIMOKU
B BBIIOJHEHUM  NIPEJYCMOTPEHHBIX  IpOrpaMMoil  mpaktudeckux  3agaHuil.  OreHka
"HEyOBIETBOPUTEIBHO" CTAaBUTCS 0OYUYAIOIIMMCS, KOTOPBIE HE MOTYT MPOJODKUTH 00ydYeHHE WIIH
IPUCTYIUTh K MPO(ECCHOHAIBHON IEATEIbHOCTH IO OKOHYAHMM 00pa30BaTEIbHOIO YUPEXkKACHUS
0€3 IOTOHUTENIBHBIX 3aHATUH M0 COOTBETCTBYIOLIEH JUCLIUIUIMHE.

7.5. TumnoBble KOHTpPOJbHbIE 3aJaHUsl WJIM HHbIe MaTepuajibl, He00XOAMMbIE
A ONEHKHW 3HAHWIA, YMEeHHil, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTEePU3YOIINX
Tanbl (JOPMUPOBAHUSA KOMIIETEHIUI B PoLiecce 0CBOEHNsI 00Pa30BaTe/IbHOM eI TeJIbHOCTH

7.5.1. KOHKpeTHAATEeXHOJIOTHsI OLlCHUBAHUSA, OLIEHOYHbIE CPeCTBA

KonkpeTHass TEeXHOJOTHMsS OIICHMBAaHUS, B 3aBUCHMOCTH OT BHJIa  y4eOHOW paloThI,
npejcTaBieHa B Tabn. 5.2 - 5.5, oneHOYHbIECpEICTBA YKa3aHbl B Tabm. 7.5.

JInis  BBIMOJIHEHHUS TIPOLICAYP OIICHUBAHUS COCTABJICH MACIOPT OILCHOYHBIX CPEJICTB
(tabmn. 7.5)

Tadauna 7.5 - [lacnopTOLEHOYHBIX CPeICTB

Ne Ko koutpoaupyemoii | Kommuectso| — /PYTHe OLEHOUHbIE CPEICTBA
w/n TeMaTnKa A1 KOHTPOJISI KOMITeTeHI[HH TeCTOBBIX — KOTH-
(uau ee yacTH) 3aaHunii 4ecTBO
KoMIuiekT HHANBULYaTb- 1
HBIX IOMAIHUX BaPHAHTOB
Tema 1.15neMeHTHI XUMUYC-
N OIIK-3 30
CKOM TepMOJIMHAMUKH
1
Tema 1.2 Xumudeckasi KuHe- Komnnext By ab- 1
THKA ¥ XUMUYECKOE PAaBHOBE- OIIK-3 30 HBIX TOMAIIHUX BAPHAHTOB
cue
Tema 2.1 /TucnepcHsle cucte- 1
MBI K
OMILICKT WHMBH/yalTh-
2 OIIK-3 30
Tema 2.2 O6pazoBanue pac- HBIX IOMalllHUX BapUaHTOB
TBOPOB
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Tema 2.3PacTBOPHI 2JICKTPO-
JIUTOB

KommuiekT nHIUBHUITy aJTh-

Tema 3.1Crpoenue atoma OIIK-3 30
HBIX TOMAITHUX BAPHAHTOB
Tema 3.2[lepnoanueckas
cuctema [I.11. Menzeneesa u Kommnext unanBuyais-
A OTIK-3 30 PRI
9JIEKTPOHHOE CTPOEHHE aTo- HBIX BAPUAHTOB
MOB
Tema 3.3 Xumuueckas cBsi3b Kommnext unanBHyalib-
OTIK-3 30 PRI
U CTPOSHHE MOJIEKYTT HBIX BAPHAHTOB
KommuiekT nHIUBHUITy alTh-
Tema 4.1 D5eKkTpoIHbIE TTO- FHBHIY
30 HBIX BADHAHTOB
TEHIIHAJIBI
OIIK-3
KommuiekT nHIUBHUITy alTh-
Tema 4.2 Dnekrposn3 30 HBIX BapUAHTOB
KommuiekT nHIUBHITy alTh-
Tema 5.1 Koppo3sust u MeTOTBI OIK-3 30 FHBHIY
3aIUTHl OT KOPPO3HUU HBIX BAPHAHTOB
. KommuiekT nHIUBHUITy alTh-
Tema 6.1CaoiicTBa S- OINK-3 30 AHBIAY
METaJUIOB M UX COCIMHEHUI HBIX BAPHAHTOB
Tema 6.2 CsoiictBa p- Komriekt uuanBuyab-
meramios A, IVA rpymnn u OIIK-3 30 HBIX BapUAHTOB
HUX COeIUHEHUN
Tema 6.3CroiicTBa d- KOMIUICKT HEIUMBHIyaTb-
metamwios 1B, |IB, VIB, VIIB,
OIIK-3 30

VIIIB rpynn u ux coenune-
HUH

HbIX BApHUAaHTOB

7.5.2. KoMIL1eKT OLEHOYHBIX MATEepPHAJIOB, NMPeIHA3HAYEHHBIX /1JIsl OLleHUBAHUS
copMHpPOBAHHOCTH KOMIIETEHIHII HAa OMNpeleJIeHHBIX 3Tanax o0y4yeHus:

7.5.2.1. KoMIJIeKTOIEHOYHBIX MATEPHAJIOB /Il TEKYIIeH aTTecTaluu
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Ta6auna 7.6 - OueHoYHbIeCPeACTBA THCHUIIMHBI JIsI TeKylIeil arrectanuu(HanpuMep,no

Teme 1.1)

OneHoYHBIE CPEACTBA B MIOJHOM 00bEéMe XpaHATCA Ha Kadeape " XUMHYeCKHe M MUIIEBbIE

TeXHOJIOruu"

Kox popmupyemoit

Bormpocst

TecrtoBbIe 3agaHus

KOMIICTEHIHH (Homepa BOITPOCOB)
1. JlaiiTe ompeaesieHus TepMO- 1.Kakwue U3 nepeyncieHHbIX
JTUHAMHYECKHUX CHUCTEM : OT- BEJIMYMH HE SBISIOTCS TEP-
OIlk3 KpbITasl, 3aKpbITas, U30JIHPO- MOJMHAMUYECKUMHU Mapa-

BaHHasl.

2. Kaxkwue cBOMCTBA CHCTEMBI
HAa3bIBAIOTCS MHTCHCHBHEI-
MH, DKCTEHCUBHBIMU?

3. byzer nmu sHTaNBNNA QYHK-
el COCTOSHUSA CUCTEMBI?
Kakoii BLIBO MOKHO clie-
JIaTh U3 TOI0 OTHOCUTEIBHO
aJJTATUBHOCTH TEIJIOT peak-
mui? Uto o3Havaer agau-
THUBHOCTE?

4. Yrto Ha3bIBA€TCS YHTAIBIIH-
et cropanus BemecTBa? Kak
MO>KHO TI0 CTaHIapTHBIM
TEIIJIOTaM CTOpaHUs BEIIECTB
paccyuTaTh TEIJIOBOM (-
dekT peakiun?

5. KakoB ¢usnueckuii cMbIc
sHTponuu? B Kakux ciydasx
M0 YPaBHEHUIO PEaKIINU
MO>KHO OTIPEACIUTH , C yBe-
JUYECHUEM WJIM YMEHbIIICHU-
€M SHTPOITHH OHA MPOTEKa-
er?

6. Uro sABISETCS KpUTEpUEM

HaIpaBJIeHUS MPOTEKAHUS XU-

MUYECKUX peaKInui?

MeTpamu?

A)JlaBnenue b) Bayrpenuss
sueprus B) Durtanbmus I)
Temnepatypa

2.J17151 HEKOTOPOro XUMHUYe-
CKOT'O Ipoliecca SHepreTu-
yeckuii 3¢ (hekT paBeH u3me-
HEHMIO SHTAJIBITUH CUCTEMBIL.
DTOT mpoiiecc

1)13oxopHblit 2) n3o0apHbIi
3) uzorepmuueckuii 4)
annabaTudyeckuil 5) HeT Bep-
HOT'O OTBETa

3.KonnyecTBo sHEPTUH, BBI-
JIEIIEHHOE MJIU MOTJIOIEHHOE
CHCTEMOM B XOJ€ PEAKIINH,
npoBenéuHou npu T=const ,
Ha3BIBACTCS

1) rerioBbIM 3 dekToM pe-
aKIUU 2) BHYTPEHHEH dHEP-
rHel CUCTEMBI 3) U3MEHCHI-

€M JHTAJIBIIUU CUCTEMBI 4)
1,35)2,3

4.3akon ['ecca. I3amenenne
SHTAJIBIIUY XUMHYECKOH pe-
aKI[UHU 3aBUCHUT JIIIH OT 1)
PUPOIBI 2) KOHIICHTPAIHH
3) remneparypsl 4) cocTos-
uus 5) 1,4 6) 1,2 ucxoaHsix

25




BEILECTB U MPOAYKTOB peaK-
UM U HE 3aBUCHUT OT ITyTH €€
MPOTEKAHUS

5.Kakas peakuus sBisercs
IK30TEPMHUUECKOH )
CzH6+H2:2CH4A H=65,9
k/Ix/Moib

6) 2NH 4CL
+Ca(OH)=CaCb+2H ,0 +
2NH;3 - 167 x]JIx

1)a 2)6 3)a,0 4) Hu oHA

6.3akoH JlaBya3we-Jlamaca :
TennoBoit 3 ekt npsamoii
peakuuu 1) nmpsiMo mpormop-
IMoHaJIeH 2) paBeH 3) 00-
paTHO MPOMOpIHOHAIEH 4)
HE paBeH 5) HU OJMH U3
MYHKTOB - TEIJIOBOMY (-
dekTy 00paTHOM peakIny,
€CIIU €T0 B3ATh C 00paTHBIM
3HAKOM.

7 .Kakuen3 nmpuBe1EHHBIX
MIOHATHHN 0003HAYAIOT OJHO
U TO K€. &) SHTpOIHs 0)
sneprust ['ub6ca B) m30x0p-
HO-U30TEPMHUYECKUN ITOTECH-
I[MaJT T) SHTAJIBIIHS ) H30-
OapHO-U30TEPMUIECKUHN T10-
ternman 1) 6,1 2)a,B 3) 1,1
4) a, 6 5) TOKIECTBEHHBIX
MMOHATUH HET

8.Mcnonb3ys crpaBOYHBIC
JaHHbIE,0NPEEIIUTh KaKOe
U3 COeAMHECHUI Hanboee
YCTOMYUBO :

1) CaO 2) CQ3) FeO 4)
AlL,O 5)1,2
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7.5.2.2. KputepuwileHUBaHHUsI KYPCOBOii padoThl

KypcoBoii paGoTsl HE TPEAYCMOTPEHO.

7.5.2.3. KoMIJIEKTOLIEeHOYHBIX MaTepHaJIoB JJs NPOMEKYTOYHOIl aTTecTalluu

OneHouHbIe cpeacTBa B NMOJHOM 00béMe XpaHATcA Ha Kadenape " XuMH4YecKHe M NHUIIEBbIE
TeXHOJIOTHH"

Tadoauua 7.7 - OueHoYHbIeCPeACTBA IUCUUILUIMHBI VISl IPOMEKYTOUYHON aTTecTallun

Kon popmupyemoit Bormpocsr 3amanus
KOMIICTCHITHH (HomMepa BOITPOCOB) (Homepa 3amanuii)
OIlIK-3 1-43 1-100

Bomnpocsl k 3K3aMeHy :

1. DHepreTHka XMMHYEeCKHX MPOLECCOB | BHYTPEHHSS JHEPIHs, SHTAIbNHUA. 1 NpuHIUN
TePMOANHAMMKH.

2. TenaoBsble 3¢ PexTbl XUMHUYeCKUX peakuuil. 3akoHbl 'ecca u cieicTBUSA U3 HErO.

3. 2 NpUHIMI TEPMOAUHAMHUKH. JHTpONHsI, €€ GU3nYeCKHH CMBICJ U €€ pacyéT I Xu-
MHUYeCKHUX (a30BbIX MPOLECCOB.

4. ®Oyuknus 'mb66ca, kKak KpUTepHii HATPABJEHHOCTH XUMHYECKHX MPOIECCOB. DHTPO-
NUIHBIA ¥ JHTAJIBNUAHBIH (PAKTOPHI HANIPABJIEHHOCTH MPOILECCOB.

5. CkopocTh XHMHYeCKO#i peakiuu ( cpeHsisi M MTHOBeHHas ). PaKTopbl, BIMSIONIHE HA
CKOPOCTh peakuuu. 3aBUCHUMOCTh CKOPOCTH PeaKIH 0T KOHIEHTPAUMHU pPearupyro-
IIMX BeNIeCTB. 3aKOH JeHCTBHUSA MAacCC.

6. Oco0eHHOCTH KHHETHKH reTeporeHHbix peakuuii. [IpuMeHenne 3axkoHa aeiicTBUs Macc
K reTepOreHHbIM peaKIusiM.

7. 3aBHCHMMOCTH CKoOpocTH peakinuu oT Temneparypsbl. [IpaBuno Baut-I'opda. Teopus
AKTHBHBIX CTOJKHOBEHUIl. YpaBHeHHe AppeHunyca.

8. Xumunueckoe papHoBecue. Koncranra paBHoOBecHsl.

9. Cmemenue xumuyeckoro papuopecus. IIpunuun Jle Hlarenbe.

10. Karanu3. Oco0eHHOCTH XMMHYECKMX PeaKlHii ¢ yYacTHEeM KaTaJau3aTopa.
11. O6mas xapakTepuCcTHKA PAacCTBOPOB.

12. PacTBOpBI 2J1eKTPOINTOB. KosiHuecTBEeHHbIE XapaKTEPUCTHKH MPoIecca TUCCoIna-
HHH.

13. AoHHO-00MeHHbIE peaKIIUi B PACTBOPAX 3JI€KTPOJIHUTOB.
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14.9nexkTposauTHyeckas auccouuanus Boabl. Bonopoaubiii moxkasaressn. [IpusaTist 06 un-
AUKATOPAX.

15. By¢depHbie pacTBOpBI.

16. PacTBOPUMOCTH U MPON3BeeHHE PACTBOPUMOCTH.
17. Koanouansie pacreopbl. Ctpoenne . CBoiicTBa.
18. T'uaposin3 coJieii.

19. KommuiekcHble coefnHennss. OCHOBHbIE MOHATHSA U onpeaeneHus. Kiiaccupukanus.
Jucconmamus.

20.2aexTpoabl. [IoHsiTUs1 00 OTHOPOTHOM NMOTeHIIHAJIe. YpaBHeHue HepHcTa.
21.YcTpoiicTBO U NPUHIIAN PAGOTHI raJIbBAHNYECKOT0 3JIeMEHTa H AKKYMYJISITOpA.

22.JeKTPoJIN3 PACTBOPOB H PACIJIABOB YJIEKTPOJIUTOB ¢ PACTBOPUMBIMHM U HEPACTBO-
PUMBIMHU aHOJAAMU. BausiHus noasipuzanum.

23.3akonb1 @apajnes. IlpumMeHeHHe JIEKTPOXUMUYECKHX MPOLECCOB.

24.Koppo3usi MeTaJu10B. Buabl koppo3un. Xumuyeckasi Koppo3usi MeTa/uioB. I'azoBasi
Koppo3us. Meroasbl 3alLIMTHI OT ra30BOH KOPPO3HH.

25.JaekTpoxuMmnyeckasi koppo3usi. [Ipyunna u MexaHu3M eé BOSHUKHOBeHHsA. Biausinue
Pa3IUYHBIX (JaKTOPOB HA CKOPOCTH KOPPO3HH.

26. MeToabl 3alIMTHI METAJVIOB OT KOPPO3UH, 3aIIIMTHbIE MOKPLITHS , 00pad0TKa KOPPO-
3MIHOM cpe/ibl, HHTUOMTOPHI KOPPO3HH, JJIEKTPOXUMHUYECKAasl 3a1UTA.

27.KBaHTOBO-MeXaHHYeCKHe MPeACTABIEHUS 0 CTpoeHnu aToMa. YpaBHeHue Llpeaunre-
pa.

28. KBaHTOBBIE UKCJIa. JJIEKTPOHHbIE KOHPUTYpalluu aTOMOB 3JieMeHToB. [IpaBuiio
KneukoBckoro. llpunuun Iayau. Ilpasuno Xynaa.

29.llepuoanueckas cucrema iemenToB [I. 1. MenaeneeBa. CoBpemenHasi GopMyJnpoB-
KA MepHOAUYecKOro 3akoHa. @u3nveckuii CMbICJ MOPSI/IKOBOI0 HOMepAa JJIeMeHTa, Me
puoaa u rpynmnbl. S,P,D,F-3jieMeHTBI U UX M0J10KeHHe B MIEPHOTUYECKOH cUcTeMe.

30. [TeproayHOCTh U3MEHEHUIT CBOICTB CBOOOIHBIX ATOMOB . PAJIMYC, JHEPTHUsi HOHU3A-
MU, CPOACTBO K 3JIEKTPOHY, 3J1eKTPOOTPULATEIHLHOCTD.

31. KoBajieHTHasi XUMHUYeCKasi CBSI3b C TOUKH 3peHHsI MeTOIa BaJEHTHBIX cBsi3eil. Curma
u Ilu - cBs3M.

32. UouHast, MeTALJINYECKASA CBA3H.

33.Ilo/105keHHE METAJVIOB B NepUOIMYecKoii cucTeMe. Oco0eHHOCTH CTPOEHHS X ATOMOB
U KpUCTAL10B. MeTo/AbI MOJy4eHUs] METAJIO0B.
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34. ®usznyecKkue CBOMCTBAa METAJLJIOB.

35. XuMHu4yecKkue cBoicTBA MeTaJI0B. BoccTaHOBHTEILHASA CIIOCOOHOCTH, OTHOILIEHME K
OKHCIUTENSIM ( KHCJI0POaY, FajioreHaM, cepe), K BojJe, K KHCJI0TaM M IIEIouam.

36. CniiaBbl MeTA/LUI0B. JlnarpaMMbl IJIABKOCTH ¢ 00pa30BaHNeM IBTEKTUKH, TBEPABIX
PACTBOPOB, XMMHYECKHX COeTMHEHMI.

37. Amomunuii. O0masi xapakrepucruka. HaxoxneHnue B npupoje, nojaydyenue. ®usude-
cKkue u xummn4yeckue cpoiicTa. [Ipumenenune. CBoiicTBAa Ba)KHEHIMX COeIUHEHUIA.

38. Ogq0B0, cBuHen. O0masi xapakrepucruka. HaxoxxneHnue B npupoje, nojaydenue. ®Ou-
3uYecKkue U xummnieckue cpoiicrpa. [lpumenenue. CBoiicTBa BaKHEHIIMX COETUHEHMA

39.Menb. O0masn xapakrepucruka. Haxo:xxaenue B npupoje, nojaydenne. ®uznveckue u
xummnuyeckue cpoiictBa. [Ipumenenue. CBoiicTBa BaskHeHIIMX COeTUHEHUI.

40.Kene3o. O6mas xapakrepucruka. Haxoxnenue B npupoae, nojydyenue. YyryH, craibp.
duznyeckne 1 XMMHYECKHe CBOMCTBA.. OTHOIIEHHE K 3JIEMEHTAPHBIM OKHCJIUTEISAM,
BOJIe. KHCJIOTaAM U IEJI049aM.

41. k. O0man xapakrepucruka. Haxo:xxnenue B npupone, noaydenue. ®u3nyeckue u
xumudeckne cBoiictBa. [Ipumenenne. CBoiicTBa BaskHeHIIUX COeTMHEHU .

42. Xpom. O0mas xapaktepuctuka. Haxoxnienue B npuposje, noiayyenue. @Pusnveckue u
xumudeckne cBoiictBa. [Ipumenenne. CBoiicTBa BaskKHeHIIIUX COeTMHEHU .

43.Mapranen. O6mas xapaktepuctuka. Haxoxnenue B npupose, nonyyenue. @usuye-
ckHe H xummnuyeckue cBoiictBa. [Ilpumenenune. CBoiicTBa Ba:KHeHIIHUX COCTUHEHM.

7.6. MeToanueckue MaTepHAaJibl, ONpeaesiioiue Npoueaypbl oleHNBaHUs 3HAHUNA, YMEHMH,
HABBIKOB W (WJIH) ONbBITA 1eATEJIbHOCTH, XapaKTEePU3YHIIMX dTaNbl (JOPMHUPOBAHUSI KOMIIe-
TEHIHH.

Meroauueckue MaTepuabl IPEACTABICHBI HUXKE!
- [Tonosxenue o (hoHIe OLIEHOYHBIX CPEICTB AJISi YCTAaHOBJICHUS YPOBHS CPOPMUPOBAHHOCTH

KOMIIETEHIIM 00y4yaromuxcsi W BBITYCKHUKOB Ha cooTBercTBHEe TpebdoBanusim PI'OC BO
oT 5 pgexkalps 2014 1. http://www.nntu.ru/RUS/otd sl/ymy/norm dokym ngty/pologo
fonde ocen sredstv.pdf ;

- IlonoxxeHue O TEKyIIEM KOHTPOJE YCIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTaluu
o0yJaromuxcs HI'TY http://www.nntu.ru/RUS/otd_sl/ymy/norm_dokym ngtyipo
kontrol_yspev.pdf ;
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8. MepeueHb OCHOBHOI U A,0NO/THUTENbHOM yYebHOoI IMTepaTypbl, Heobxogumoii ana ocBoeHUA
AVUCLUNINHDI

Kapra o0ecnie4eHHOCTH M CUMILIHHBI Y4e0HO-METOANYECKOM JTUTEPATYPOH

Kon mo yuebroMy mmany ELE.9
[OJTHOE HA3BAaHUE NUCLUILINHBI o
b.15.9 Xumus x | o0s3arenpHas x | 6a3oBas yacTh KA
10 BBIOOPY CTy/IEHTA BapUaTHBHAS YacTh IMKJIA

9KcnnyaTaum TPAHCIIOPTHO-TEXHOJIOTHYCCKUX MAIIWH U KOMIIJICKCOB

Kon nanpasnenus o
Hamnpasnennocts(mpoduiib) ABTOMOOHIN U aBTOMOOMIIBHOE X035Ii -

23.03.03 CTBO
STTMK YposeHb CHELUATUCT ®opmMma | X | oyHas
MOATOTOBKH | X | GakamaBp 00y4eHns 3a04HasI
MarucTp OYHO-3a04Hasl
2020 Cemectp(p) _1 KonuuecTso rpymmn 1

KonnyecTBo cTy/eHTOB 20

CocraBurtenu paboueil MporpamMMmBbr.
Jlazapesa.JI.I',k.X.H. JoneHT kKadeapsl «Xumudyeckue U nuuiessie Texuosiorun» MU HITY

CIHUCOK U3JJAHUM
-]
22¢
N Bubsanorpaguyeckoe onucaHue g &
H1-1 (aBTOp, 3ar;1aBUE, BUJ U3AHUSI, MECTO, U31ATEJIbCTBO, ; E =
rojl U3JaHMs, KOJUYECTBO CTPAHUIL) =i m§
% 2w
()
3
1 OcHoBHas nuTepaTypa
1 I'muaka H.JI. O6miast xumust. YueOHoe nocobue st By30B. M.: Materpan —pece, 2009. — 294
728c.
2 JlonotHATENBbHAS TUTEPATYpa
1 | Koposun H.B. O6mast xumust. YueOHUK a1t By30B. M.: Boeicmas mkoina, 2000. — 55&. 1
2 | I'muaka H.JL.3agauum W ynopaxkHeHuss mo oOmed xumud.YdeOHOe MmocoOue I BY30B. 296
M:HUurerpan-npecc,2009.-24Cc.
OcHoBHbBIE TaHHBbIE 00 00€eCTIe4eHHOCTH HA 2020

(0ama cocmasnenus paboueii npoepammot)

OCHOBHasl JIUTEpATYypa obecrnieueHa | He obecrieueHa

JOTIOJTHUTEIbHAS TUTEpaTypa oOecrieueHa I:l HEe oOecrieueHa
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9. IlepeueHb pecypcoB HH(OPMALMOHHO-TETEKOMMYHUKAIIMOHHOH ceTn «UHTepHeT», HEOO-
XOAMMBIX /1JI51 OCBOCHHS IMCUHUIIIHHbBI

9.1. Pecypchicucremsl (peiepajbHbIX 00pa3oBaTeIbHbIX MOPTAJIOB!
1.. U opManimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 0Opa3zoBanuu. http://www.ict.edu.ru/
2. Poccuiickuii mopTai oTKpeITOro oopasopanus. http://www.openet.edu.ru/
3. ®enepanbHblil 00pazoBaTeNbHBIN MopTai. MHxkeHepHoe oopazosanue. http://www.techno.edu.ru/
4, ®denepanbHbIi o0pa3oBaTeNbHBIN ropTal. MexnyHapoaHoe oOpa3oBaHHe.
http://www.international.edu.ru/
5.. ApxuB Hay4HBIX )KypHaJIOB u3aTenabcTBa http://iopscience.iop.org/t.a.

9.2. HayuHo-TexHUYecKasl onboauoreka  HI'TY  um. P.E  AuekceeBa
http://mwww.nntu.ru/RUS/biblioteka/bibl.html

9.2.1. D1eKTPOHHBIEOUOINOTEYHbIE CHCTEMBbI
DnexTpoHHO-0nbmnoreuHas cucrema OO0 «3narenscTBo JlaHB»:

Dnexmponnwiil kamanoe knue http://library.nntu.nnov.ru/

Dnexmponnwlil kamanoe nepuoduyeckux uzdanut http://library.nntu.nnov.ru/
HUngopmayuonnas cucmema oocmyna K kamanozam oOubauomex cgepvl 06pazo6anus u HAYKU
OKFCOH http:/mww.Mibrary.ru/

DnekTpoHHas OubnuoreuHas cucreMa «YHupepcuterckas oubnmoreka ONLINE HI'TY»
http://biblioclub.ru/index.php?page=main_ub

Dnexkrponnas oubnmoreka "Aidykc" http://ibooks.ru/

PedepatuBHble HayKOMeTpHUecKue 0a3bl

WebofSciencehttp: //apps.webofknowledge.com/UA_General Search_input.do

Scopus http: //mww.scopus.com/

Pedeparusnsie xyprans http://www.nntu.ru/RUS/biblioteka/resyrs/ref_gyrnal_14.htm
I'octer HopMmsl, npaBuiia, CTaHAApThI U 3aKOHOAATENbCTBO Poccnn
http://www.nntu.ru/RUS/biblioteka/resyrs/norma.htm

baza nannbix roctoB Pocupopm Bosnoroackoro [THTU
http://www.nntu.ru/RUS/biblioteka/resyrs/baza_gost.htm

BronneTenr HOBBIX MOCTYIUICHUN JTUTEPATyphl B OUOIHOTEKY
http://mwww.nntu.ru/RUS/biblioteka/index.htm

Pecypcor Unateprer http://www.nntu.ru/RUS/biblioteka/index.htm

[Tepconanbubie OubGIMOTpaduyeckue ykazarenu yueHsix HI'TY
http://www.nntu.ru/RUS/biblioteka/bibl_ych.html

Ilocmyn onnatin

Hayunsie xxypranst HOUKOH

SbC BOOK.ru.

basa nannbix 3apyoexHsix quccepranuii "ProQuestDissertation&ThesesGlobal”

3BC ZNANIUM.COM

OBC uznarenscta "Jlanp"

OBbC"AiiOykc"

baza mannbix Scopus ms3narenscrBdElsevier;basa nannpix WebofScienceCoreCollection
baza panneix Polpred.com O630p CMU

Dnexkrponnas 6ubmmoreka eLIBRARY.RU http://www.nntu.ru/RUS/biblioteka/news.html

9.3. HeHTpIMCTAHIIMOHHBIX 00pa3oBaTebHbIX TexHoJoruii HI'TY um. P.E. AnekceeBa
31



DnektponHas oubnuoreka http://cdot-nntu.ru/?page_id=312
Jlpy2oe, 4TO BBl UCIIOJIB3YETE B KAUECTBE PECYPCOB ceTU «MHTEepHET».

9.4. Hayunorexuuueckasi oudauorexa I HI'TY
9.4.1. D1eKTPOHHBbIONOIMOTEUHbIE CHCTEMBI
DnexkTponHo-6ubMoTeuHas cuctema OO0 «3narenberBo Jlaus»: http://e.lanbook.com/
DJICKTPOHHO-OMOIMOTEYHAs CUCTEMA U3/1aTeIbCTBA «@OPAWT» http://biblio-online.at/home?1
Wudopmarimonnas cuctema «EIUHOE OKHO JOCTyIa K MHOPMAIIMOHHBIM pecypcam»
http://window.edu. ru/catalog/
T'octel HopMmbl, npaBuiia, CTaHAAPThI U 3aKOHOAATENbCTBO Poccuu http://gost-rf.ru/
DOnektponHas oubnuoreka eLIBRARY.RU http://elibrary.ru/defaultx.asp
9.4.2. Undpopmaunonnbiecypcenl oudauorexku MU HI'TY

DNEKTPOHHBIN KaTaJIOT - JOKAJIBHO
DnekTpoHHass OMOIMOTEKa - JIOKAJTBLHO
ba3a BBIMOIHEHHBIX 3aIPOCOB - JIOKAJIHHO
PedepaTuBHbIe :kypHaJbI Falcon 2.0 -mokanbHO
CrpaBouHo-TiouckoBas cucrema «KoHcynbranTIITroc» - JT0KaibHO
Bupryansnas BeictaBka Tpya0oB npernogasareneii JITW HI'TY http: //www.dpi-
ngtu.ru/aboutlibrary/1115—2015
BupryanbHas BeicTaBka TpynoB npenogasareie I HI'TY (Apxus) http://www.dpi-
ngtu.ru/aboutlibrary/862-virtvistavkaprepoddpingtu
bubnmorpaduueckue ykasarenu npenogasareieit IITM HI'TY http://www.dpi-
ngtu.ru/aboutlibrary/798-
biblukazateliprepodovdpi
broyneTenb HOBBIX OCTyIUICHUH http://dpi-ngtu.ru/doc for load/novie postuplenia.pdf
[Tepuonnueckue nznanus: «llepuonnueckue nznanus AN HI'TY»; «CBOaHBIN CIHCOK KypHa-
JIOBY;,
«Kypnansl B uHTEepHETE» http://Www.dpi-ngtu.ru/aboutlibrary/periodizdaniya
BuptyanbHbie BoicTaBKH http://www.dpi-ngtu.ru/aboutlibrary/virtvistavki
Hayuno-texuuueckas 6ubnuoreka HI'TY um. PE. AnekceeBa
http://www.nntu.rii/RUS/biblioteka/bilt.html

9.4.3. UutepHeT-pecypenl http://www.dpi-ngtu.ru/aboutlibrary/resourses
OdunmanbHbIe CAaNTHI
OO6pazoBaTenbHBIE PECYPCHI
bubnunoreku B UHTEpHETE
[TateHThI M cTaHIAPTHI
WHubopmanoHHbIe TICHTPbI
DHIMKJIONEINH, CIIPABOYHUKH, CIIOBAPH

9.4.4. MarepuaJjibl B IOMoIIb cTyaeHTaM:_http://www.dpi-ngtu.ru/aboutlibrary/resourses
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10. MeTtoauyeckue YKa3aHusl Uil OOy4YalOIMXCA 1O OCBOEHHUIO
mucuuiinebl B.1 5.9 «Xuvusa»

10.1. MeToanyecKkrepeKOMEeH/ 1AM Pa3padoTaHHbIe MPenoAaBaTeIsAMU:

Ne inn HaumeHOBaHME NCTOYHUKA
1 «TepMoarHAMHKA XMMHUYIECKHX MPOIICCCOBY», cocTaBurenn. Makapos B.®., [Ipycos 10.B., 2014r.
2 «CKOpOCTh XUMHUYCCKUX PeaKinii. XUMHUYECKOE paBHOBECHE», cocTapuTenn Makapos B.®., IIpycos }0.B., 2015r.
3 «PaBHOBecHe B pacTBOpax 3JIEKTPOIIMTOBY», coctaBuTesin Makapos B.®., [Ipycos 10.B., 2013r.
4 «Croco0bl BEIpaKCHHsI KOHIICHTPAIIMK PacTBOPOB», cocTaButelb. Jlazapesa JI.I'., 2015,
5 «O061mas xumusi», cocraButeib. Jlazapesa JI.I'., 2016.
6 «QnexTpoxumus», cocraBurein Makapos B.®., [Ipycos 10.B., 2008r.
7 «Koppo3ust 1 3a1nTa METAJIOB OT KOPPO3uu», cocraButesin Makapos B.®., IIpycos 10.B., 2009r.
8 «CBOWCTBa SIEMEHTOB M UX COCTUHEHUI», cocTaButenu: Jlazapesa JI.I'., Makapos B.®., Kpacuos B.JI., 2010r.
9 «CBOWCTBA P-3JIEMEHTOB U HX COCIMHCHUI», 4acTh 3, cocraButenu: Jlazapesa JI.I'., Makaposa B.®., 2011r.
10

« CpoiicTBa 0-371EMEHTOB U MX COEAMHEHUI», yacTh 1, cocraBurenu: Jlasapesa JI.I'., Makaposa B.®., 2014r.

10.2. Metoanueckuepekomenaanun HI'TY um. P.E.AnexkceeBa:

[0 Meroanyeckre peKOMEHAALNY 10 OpraHu3ally ayaAuTOpHOM padoThl. [IpuHATH YuebHo-

MeroanaeckuM coBetoM HI'TY mm. P.E. Anekceesa, mpotokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata obpamenus 23.09.2015.

MeToandeckue peKOMEHIAIUK 110 OPTaHU3allii ¥ TUIAHUPOBAHUIO CAMOCTOSITEIHHOM — pa-
0O0THI CTyACHTOB 10 naucturuinHae. [IpuHsaTer Yyebno-meroanueckum copetom HI'TY  um.
P.E. AnekceeBa, mpotrokonm Ne 2 ot 22 anpens 2013 r. DJeKTpoHHBIH ajpec:
http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?2@e0noec  mocobue
«[IpoBeneHne 3aHATHI C MPUMEHEHHEM WHTEPAKTUBHBIX (OPM M METOJOB OOYUEHUS»,
EpmakoBa T.U., HBamxkun E.Il'., 2013 I. DNEeKTPOHHBII ajpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

[ VYuebHoe nmocobue «Opranuzanusi ayaAuTOPHONW paboThl B 00pa30BaTENbHBIX OpPTaHU3aAIUAIX

BeIcuiero obpasoBanus», Meamkun E.I'., Xykosa JLIL., 2014 r. DnexTpoHHBII anpec:
http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/organizaciya-auditornoj-
raboty.pdf.
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11. IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX PU OCYylIeCTBJIECHUH
00pa30BaTe/IbHOIO MpoLecca MO JUCHHUILJIMHE, BKIYas nepeyeHb MPOrpaMMHOro odec-

neyeHusi H HHGOPMAIMOHHBIX CNIPABOYHBIX  CHCTEM (IIPH HEOOXOANMOCTH)

JlucuuruiiHa, OTHOCUTCS K TPYIIE TUCIHUILINH, B paMKaX KOTOPBIX MPEAINOoJIaraeTcsi HCIoIb30Ba-
HHEe MH()OPMAMOHHBIX TEXHOJIOTHH KaK BCIIOMOTATEIbHOTO MHCTPYMEHTA IS O)OPMIICHHS OTYe-
TOB 10 JTAOOpaTOPHBIM paboTaM, TECTUPOBAHMSA, CIPABOYHOM HH(OPMAIUH, JIEKTPOHHBIX KOH-
CIIEKTOB JIEKIIUM.
[Ipu  ocymecTBieHMHM  00pa30BaTENBHOTO  Tpolecca CTyJeHTaMH U Mpodeccopcko-
MPENoAaBaTeILCKOr0 COCTaBa HCIOIB3YETCs IPOrPaMMHOE 00eCIIeUeHNE:

-Microsoft office (Excel, Word, Power Point);

- [Topran anekrponnoro ooyuenus HI'TVY.

12. Onucanne MaTepuaIbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMOI ISl ocylIecTBJIeHUsI 00pa3o-
BATEJILHOI0 MpoIecca no JMCHUIIHHEe

Jnst ocymiecTBieHus: 00pa3zoBarenbHOro mnpotecca no puctuminae «XUMMS» obGopyno-
BaHbI JIBE CIIELMATU3UPOBAHHbIE 1a00PaTOPUU B COOTBETCTBHM C TPEOOBAHUSAMH IO KOHKPETHOMY
HaIIpaBJICHUIO TIOATOTOBKHU

Taoaumna 12.1 - CBeaeHns10 NoOMeIEHUAX

Ne i/t | HammeHoBaHMe W IPUHAIICKHOCTH 10~ [Tnomanp (KB.M) KonunuectBo nmocanou-
MEILEHUSA HBIX MECT
1. VYuebnas nabopatopus Nel221 ©6mas u 64,8 15

HEOpTraHU4YCCKast XUuMUA>»

VYuebnas nabopatopus Ne 1223 ©061mas

2. 64,8 15
U HEOpraHU4yecKasi XUuMHs»
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Tadoauua 12.2 - OcHoBHOey4YeOHOE 000py/10BaHUE

HanMmeHoBaHue TUCLUIUINH B COOTBET-

HanmenoBanme CIICHUAIN3UPOBAHHBIX aYyJAUTO-

No CTBUH C Y4€OHBIM TIJITAHOM puii, kabuHeToB. JIabopaTtopuii u mp. ¢ mepeyHeM
n/n OCHOBHOTO 000PYIOBaHUS
1. Xumust VYuebnas nabopatopus Ne 1221
[IpeoOpazoBarens HaNpsHKEHUS, BOJIBTMETP MU -
pOBOM, Bechl TeXHUYECKUE, pH-METp, MTaTUBBI
VYuebnas nabopatopus Ne 1223
2. Xumust

[IpeoOpazoBarens HampsHKEHUS, BOIBTMETP IUd-
pOBOM, Bechbl TexHUueckue, pH-meTp, CylmuabHbINA
mKad, MTaTUBBL
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