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Pabouas mporpamMMa JUCITUITTHHBL
Xumus

paspaborana B coorBercTBuE ¢ OC BO:

CaMoCTOSITENBHO YCTaHABIMBAEMBII 00pa30BaTEIbHBIN CTAHAAPT BBICIIET0 00pa30BaHUsI — YPOBEHb
crequanuTera geaepalbHOro rocy1apCTBEHHOT0 aBTOHOMHOTO 00pa30BaTENbHOTO YUPEKICHHS
BhICcIIEro o0pa3zoBanus «HanoHanbHbINA UCCIe0BATENBCKII TEXHOIOIMYECKHI YHUBEPCUTET
«MUCHUC» mio crientnanbHOCTH 21.05.04 TopHoe neno (mipukas ot «02» ampens 2021 .

Ne 119 o.B.)

Buinycxk 3:
om 2 anpena 2021 2. Ne 119 o.s.

CocrasiieHa Ha ocHOBaHMHU yueOHoro riana 2023 rona Habopa:
21.05.04 T'opHoe nesno, DnekTpuduKanms 1 aBTOMaTH3AIMs TOPHOTO TIPOM3BOICTBA, YTBEPIKICHHOTO Y YEHBIM
copeToM ['® HUTY «MUCHUC» 28.06.2024r., mpoTokos Ne6.

Pabouas mporpamMma paccMOTpeHa U 0100peHa Ha 3acelaHuu Kadeapbl
COPHOTO Jiena

HaumeHosaHue kageopvl

HaumeHosaHue Kageopuvl

[Ipotokon ot «13» urons 2024 r. Ne 13

3aB. kadenpoii I'/] A.A. Kazanies

noonuco H.0. Pamunus

«13» uronst 2024 t.

PyxoBoautens OIIOIT BO
3as.kabenpoii '/, K.T.H. A.A. Kasannes

noonucb H.0. Pamunua



1. IEJIM OCBOEHUA

Henpb qucunmianHbI — ¢hOPMHUPOBATE Y CTYICHTOB IMOHATHE 00 OCHOBHBIX 3aKOHOMEPHOCTSX U MPOIIeCcCaxX XUMHUH;
HAa OCHOBE TEOPETUYCCKUX W MPAKTHYCCKUX JAHHBIX PACCMOTPETh CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHHMYECKUX
COCIIMTHEHUH, METO/IBI UX CHHTE3a, MPAKTHUECKOe 3HAUCHHUE M O0JIACTH MPUMCEHCHHUS. 3aJI0KHUTh OCHOBBI 3HAHUMA
HEOPTaHMYECKOW TEXHOJIOTUH, HAyYWTh IMOHMMATh M KCIIOIB30BATh B pacuerax oOIIMe 3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUi, OCBOUTH COBPEMEHHBIC MPECTABICHUS O CTPOCHHUH BEIECTBA, TATh 3HAUCHHE XUMHUUCCKIX
CBOWCTB 3JIEMCHTOB B 3aBHCUMOCTH OT TOJOKCHHS B TICPUOTUICCKON CUCTEME.

3amaum JMCHMILIMHBL:

1. Tomyunts npeACTaBICHUE O TPOIECCaX U SIBIICHUAX, INPOUCXOMANIMX B TPHPOJE, HCIOIB30BaTh
BO3MOXKHOCTH COBPEMEHHBIX HAYYHBIX METOJIOB TO3HAHUS MPUPOALI U MPUMEHATh WX JIUIS PEHICHUS 3a/1ad,
AMEIOIIUX C€CTECTBCHHOHAYYHOE COJEpXKAaHKe; MPEICTABICHHE O PO XUMHH B TpodeccHoHaIbHOU
JIEATEIBLHOCTH.

2. V3y4uTh OCHOBHBIC XUMHUYCCKHE SIBIICHUS W 3aKOHBI XMMHHU, METOJIbI XUMHUECKOT'O UCCIICTOBAHHMST; METOIBI
PpaboTHI ¢ COBPEMEHHOM HaYYHOU ammapaTypoi ¥ BeIpadOTaTh y CTYACHTOB HAYaIbHbBIC HABBIKH MPOBEICHUS
SKCIEPUMECHTABHBIX HAYYHBIX MCCIICOBAHUA XUMAYCCKUX SIBIICHUNA U OIICHKH MOTPEITHOCTEH H3MEPCHHUH.

3. CdopMupoBath yMEHHs peIIaTh THIIOBBIC 3a7a4d OCHOBHBIX Pa3/ICliOB XMMHH, HCIONB30BaTh OCHOBHBIC
3HAHUS, TIOMYYCHHBIC MPH W3YYCHHH Pa3leioB XMMHUHU K DCIICHUIO 3aja4, CBA3aHHBIX C peaTH3aluci
npodeccHoHaTbHBIX (DYHKIIUI; YMEHUS paOOThl B KOMaHJIE MPU PEIICHUH MPOQPeCCHOHATBHBIX 3a/1au.

2. MECTO B CTPYKTYPE OGPA30BATEJIbHOU NPOI' PAMMBbI

Yacts OIIOIT BO (6a30Bas1, BapuaTrBHasi) | bazoBas

2.1 Tpebosanusi kK npedsapumenbHoOl NOO20MOBKe 00YHAIOWUXCS —
npeduiecmayouue oucyuniurvl (mooyau), npaxmuxu u HUP

2.1.1 Maremaruka 1

2.2 Jucyunnunvt (mooyau), npakmuku u HUP, 015 komopuix Heobx00uMo 0ceoeHue OaHHO OUCYUNTUHbL —
nociedyouue OUCYuniunsl (Mooynu), npakmuxu u HUP

2.2.1 | T'eonozus

2.2.2 | Qusuueckas xumus

2.2.3 | Opeanuueckas xumus

2.2.4 | Ocnosbl 0bozawenus npupoOHbIX UCKONAEMbIX

2.25 | Qusuxal

2.2.6 | Payuonanvroe npupodonoib3oeanue

2.2.7 be3onacnocms drcuznedesimenbHOCmu

2.2.9 | Obocamumenvhvie npoyeccol

2.2.10 | I'opno-npomviunennas s3xono2us

3. ”HIAUKATOPHI ®OPMUPOBAHUS KOMITETEHIIAM,
COBMEHMIEHHBIE C PE3YJIbTATAMU OBYUYEHMUSA 11O JMCIUIIJIMHE

YK-1 CrnocofeH ocymecTBIAATh KPUTHYECKHIA AaHAJIN3 NPOLECCOB, CHCTEM, IPOOIeMHBIX CHTYalUi Ha
OCHOBE CHCTEMHOI0 MOAX0/AA C HCMOJIB30BAHNEM COOTBETCTBYIOIMX AHAJTMTHYECKHX, BHIYHCIUTEIbHBIX H
IKCNEPUMEHTATBHBIX METO/10B, BHIPA0ATHIBATH CTPATETHIO JelicTBUI

3HaTh: 3-1 TeopeTndecKkre OCHOBHI HCIIOTH30BAHUS AHATHUTUIECKUX, BEIYUCITUTEIBHBIX U
SKCHEPUMEHTAIBHBIX METOMIOB TSI KPUTHIECKOT O aHAIH3A MPOIIECCOB.

3-2 OCHOBHBIE PUHIIUATIB TPUMEHEHHUS CHCTEMHOT O TTOIX0/a [T PEIICHIUS
IIOCTABJICHHBIX 3a]1a4.

Ymern: ¥Y-1 npuMeHATh CHCTEMHBIN ITOIXO/ JUTS PEIICHHS OCTABICHHbIX 33/1a4.
Baanern B-1 BBIpaOOTKH cTpaTeruu NeHCTBHM.
HABBIKOM:

OIIK-2 CnocobeH npuMeHATH 3HaHUe PYHIAMEHTATbHBIX HAYK, C €CTeCTBEHHOHAYYHbIX MO3HIUI
OLICHUBATD CTPOECHHUE, XUMHYECKHIl 1 MMHEPAIbHbIN COCTAB 3eMHOH KOPbI, MOP(0JIOrHYecKue
0c00EHHOCTH M reHeTHYeCKHe THIIbI MeCTOPOKIeH! I TBePAbIX M0JIe3HbIX HCKOMAeMbIX

3HaTh: 3-1 TeopeTuuecKre OCHOBBI (hyHIAMEHTAIBHBIX HAYK

YMmers: VY-1 oueHuBaTh CTPOEHHE, XHMHYECKUH U MUHEPAJIBLHBIH COCTAB 3¢MHOIi KOPBI,
Mop(dororuyecKue 0COOCHHOCTH M TeHeTHYECKHE THITBI MECTOPOXKACHHI TBePAbIX
MOJIE3HBIX HCKONAEMBbIX

BJIa,ZleTI) B-1 xoMmiiekcHOro noAxoJa K OLICHKHU €CTCCTBCHHOHAYYHbBIX 00BEKTOB
HABbIKOM:




4. CTPYKTYPA U COOEPXXAHUE

Kon HaumenoBanue paznenoB u tem | Ceme Kon-Bo Komnerenm | Jlurepatyp
3aH] ITpumeuanue
/Bup 3ansTHS/ CTp 4acoB u a

THS
Paznen 1 OcHoBHBIC MOHATHS U
3aKOHBI XMMHH

1| Ceommme nonmons w repun VKL, | L

CHOBHBIC 11O °p 1 2 OIIK-2 1.2
o6mieit xumun. OCHOBHBIE
M J3.1
3aKOHBI OOIIEeH XUMHHU. /JICKITUs/

1.2 Bakuelinme kiaccel U VK-1, J1.1,J1
HOMEHKJIaTypa HEOPTaHUYECKUX 1 2 OIlIK-2 1.2.
COeTUHEHUI. /eKius/ J13.1

1.3 | Pemienue 3aaa4 1Mo XUMHUH C
MCIOJb30BAHUEM 3aKOHOB
COXpaHEHHUsI MAaccChl, J1.1,J1
MMOCTOSIHCTBA COCTaBa, KPATHBIX YK-1, 1.2

5 - P 1 2 OIK-2 &
OTHOIIICHUM, 3aKOHA J3.1,J1
SKBHBAJIEHTOB, 3aKOHA 3.3
00BEMHBIX OTHOIIECHH.

/mpaktuka/

1.4 | Jlaboparopnas padora Ne 1. VK-1 J1.1,1

BaxHel1ue KJ1acchl : 1.2.
. 1 2 OIIK-2
HEOpPraHMYEeCKUX COeIUHEHUH. J3.1,J1
3.4
1.5 | Jlaboparopnas pabora Ne 2. J1.1,11
. VK-1,
Omnpenenenne MOISIPHON MacChI 1.2.
1 2 OIlIK-2
JKBHMBAJIEHTA METAJIJIA. J3.1,J
3.4
Pazpen 2. Ctpoenue atoma u
nepuoanyeckui 3axkon J[.M.
1 14
Menneneena .
Xumuyeckas CBsI3b
T e e oo VK, | LI
TPOCHHH. 1 2 OTIK-2 1.2.
Pacnipenenenue 31€KTpOHOB B
JI3.1
aTomax. /IeKIusy/

2.2 [epuoanyeckuii 3akoH u
nepuoguueckas cucrema [[.U.

Xli}énine;e;za. I/1(53[013peMeHHa;1 VK-1, A1, 01
pripeTal 1 4 OTIK-2 1.2.

MEPUOINIECKOrO 3aKOHA U 131

MEPUOINYECKON CHUCTEMBI )

XUMHYECKUX

3JIEMEHTOB. /JIEKLAs/

2.3 [IpuHIMTBI 3aMOTHEHUS

opbOuTaneii B aTomax.
KBanToBbIe uncia kak
XapaKTEePUCTHKH, VK-1 J1.1, 1
OTPEICISAIONINE COCTOSHHE : 1.2.

1 2 OIIK-2
9JIEKTpOHA B aTOMe, M HUX J3.1,1
(busnueckuii CMbICI. 3.3
DONeKTpoHHBIE W TpaduuecKue
(hopMyITBI TIEMEHTOB.
/mipaKTHKa/

2.4 | KonrponbHas padora Nel J1.1,1
/mipaKThKa/ YK-1, 1.2

1 2 OIIK-2 T30,

3.3




2.5

Xumundeckast cBI3b. OCHOBHEIC

TUITBl XUMUYECKOM CBS3U U YK-1, LT
CCKOM CBA3 OIIK-2 1.2
XapaKTEPUCTUKH CBA3U: JUINHA,
JI3.1
SHeprusl. /nexnys/
2| op i oo KL | L
€op ae cpAse OIIK-2 1.2.
(BC). Teopust MoneKyIsIpHBIX
o JI3.1
opOuTaeit./mexus/
Paznmen 3 O6mue
3aKOHOMEPHOCTH XUMHUYECKUX
NIPOIIECCOB. DHEpreTuKa
XMUMHUYECKHX MPOIIECCOB.
Xumudeckasi TepMOJANHAMUKA
3.1 | OOmue NoHATHS O CUCTEMAaX.
STKp;ITI;e,HZI:pHTHe u VKL L1,
SOMPOBETIHBIC OIIK-2 721,71
cuCTeMBbL. 'OMOTreHHbIE U 31
reTEpOreHHbIE '
CHCTEMBL./JIeKIs/
3.2 | IlepBoe u BTOpOE
VK-1,
HAYaJl0 TEPMOJUHAMUKH. JI1.1,
OIIK-2
ITonsiTHE >HTpONMHU U J1.2.1
SHTAJIBIHHN./JTCKIUs/
3.3 Pacyersl TEMmIOBBIX
3¢ (HeKTOB XUMHUIECKUX 1.1
pHeaKunn. VK-1, J1.1,J1
caa:vrllcr))ra[1 Bgﬁg:(fﬂbHO OlK-2 12
P 3.1, 71
MPOTEKAIOUIUX MPOLECCOB. 33
/mpaktuka/ ’
3.4 | JlaboparopHas padora Ne3. J1.1,11
M YK-1,
TerutoBoit adpdexr 1.2.
o OIIK-2
XUMHYECKUX PEaKIUH. J3.1,J
3.4
Paznmen 4 Xumrmueckas
KMHETHKA. XUMHYECKOE
paBHOBeCHE
4.1 | OCHOBBI XMMHUYECKOU
KUHETUKH W XUMHUYECKOTO
oo ook, Be VKL | N,
peaiiutil. OIK-2 721,71
KOJIMYECTBEHHOE BBIPAXKEHHE. 31
@DaxTOpHI, BIMAIOLINE HA '
CKOPOCTh XUMHYECKUX PEaKIHi.
/nexuus/
4.2 | Heobpatumblie u obpaTumble
XUMHUYECKUE PEaKIIUH.
XHUMHUYECKOE PaBHOBECHUE.
YK-1,
KoncTanTa xmMu4eckoro OITK-2 J1.1,
paBHOoBecus. ITpuamum Jle- J1.2.1
Ilarense. IlonsTue o
katanuse. Katanus romoreHHsli
Y TeTepOTeHHBIN. ./ TeKIus/
4.3 Pemenne 3amau mo reme J1.1, 1
YK-1,
«XuMHYecKasi KHHETHKA OITK-2 1.2.
/mipaKThKa/ J3.1,J1
3.3
4.4 | KonrponsHas pabora Ne2 VK-1, J ié, J
OIIK-2 T30,

3.3




4.5 | JIaboparopHas pabota Ne 4. J1.1, 1
XuMudeckass KHHETHKA 1 VK-1, 1.2.
XUMUYECKOE PaBHOBECUE. OIIK-2 JI3.1,J1

3.4
Pasnen 5. PactBopsl

5.1 Kﬂaccmbnxaémﬂ ; VKL, a1,
pactBopoB. CriocoObI OIK-2 2.1, 01
BBIPA)KEHUS KOHIIEHTPAITHH 31
PACTBOPOB. /JIEKITHs/ '

5.2 | Jlaboparopnas pabora Ne 5. J1.1,J1

YK-1,
[IpuroroBnenue pacTBOpoB 1.2.
. OIIK-2
3aJIaHHOM KOHI[EHTPaLUH . J3.1,J1
3.4
5.3 | Jlaboparopnas pabora Ne 6. J1.1, ]
VYK-1,
Onpenenenre KOHIEHTPAUU 1.2
OIIK-2
pacTBOPOB TUTPOBAHHUEM . JI3.1,J1
3.4

5.4 | TloHsiTHE UIEATHLHOIO PACTBOPA. VYK-1, JI1.1,
Konnuratusnele cBoiicTBa OIIK-2 J1.2.1, J1
PAcTBOPOB. /JIEKIHs/ 3.1

5.5 | CnaOble 3J€KTPONHUTHL. 3aKOH YK-1, J1.1,
pasbarienust OcTBasiba. OIlIK-2 JI.2.1, J1
/nexuust/ 3.1

5.6 | Kpucrammmzanust u KurneHue JI1.1,J1

VK-1,
pactBopoB. Kpuockomus u OIK-2 1.2
90yarOCKONHS. /TIpaKTUKa/ J13.1,1
3.3
ST [T ermener
PHA STICKTPOTHTHICCKON OIK-2 121,71
JICCOLMALIIH.
3.1
/nexuus/
5.8 | Jlaboparopnas pabora Ne 7. J1.1,11
9 YK-1,
Teopwust AJIEKTPOIUTHYECKOI 1.2.
OIlK-2
IMCCOLIMALINH. J3.1,J
3.4
5.9 Huccormarus Boasl. MonHOE
J1.1,11
MIPOU3BEACHUE BOJEI, YVK-1, 12
BOJIOPOJIHBIM OIIK-2 T 3'1' T
mmokasaTeib. [ Maponu3 comei. 3' 3’
. /npakThka/ '
5.10 | JlabopaTtopHas paGora Ne 8 J1.1,11
. YK-1,
T'uaponus comneii . OINK-2 1.2.
J13.1,J1
3.4
Pazpen 6. DiekTpoxuMuvecKre
MIPOLIECCHI.
6.1 | OKuCIUTEIHHO -
BOCCTAHOBHUTEJIbHBIC PEAKIIUH. VK-1
Tunel OKHUCAUTEIBHO - : JI1.1,
N OIIK-2
BOCCTAHOBUTEINIBHBIX PEAKIIHN. J1.2.1
Baxneimne OKUCIUTENH U
BOCCTAHOBUTEIH. /IIEKITHsI/

6.2 | CocraBneHne ypaBHEHHH
OKHUCITUTENBHO -

N J1.1,11
BOCCTaHOBUTENbHBIX pPEaKLUH. YK-1, 12
MeTos! 37€KTPOHHOTO Gaanca OIIK-2 T 3'1' b
W HOHHO- MOJIEKYJISPHBIX 3' 3’
MONTypEaKLUM. '
/mipakTHKa/

6.3 | Konrponbnas pabora Nel.3 YK-1,

OIMK-2 J1.1,11

1.2.




3.1, 11

3.3

6.4 | Jlaboparopnas pabora Ne 9 J1.1, 1

YK-1,
OKHCITUTENBHO - 1.2
OIIK-2
BOCCTaHOBUTEJIBHBIEC DPEAKIIMU. JI3.1,]1
3.5
6.5 | OCHOBBI 3JIEKTPOXHMHUH.
CraHgapTHbIE 2JIEKTPOIHbIE VK-1,
N J1.1,
MOTEHIIMAJIbI, TaIbBAHMYCCKUM OIIK-2 1121
SJIEMEHT. DJIEKTPOJIU3. -
/mextus/

6.6 BHGKT‘pOJ;I/B u r’gwaﬂnqecxnn VK-1, A1,
anemenT. 3akoH dapazes. OIK-2 12,721
VYpasuenue HepHcra.

J13.2
/mpaktuka/

6.7 | Jlaboparopuas pabora Ne 10 VYK-1,

DNEeKTPOJAHbIE TOTEHIUABI. OIlIK-2 JI3.5

6.8 | Jlaboparopnas padora Nell. VYK-1,
DNEeKTPOXUMHUUECKast KOPPO3us OIlIK-2 JI3.5
METaJJIOB.

6.9 | Jlabopatopnas pabora Nel2- YK-1,
13.DneKTpoXuMHYECKOe OIIK-2 J13.5
NOJIyYEeHHUE JIATYHU U OPOH3BI
Paznen 7. KoopauHaryionHbie
COCAUHCHUA

7.1 | KoopavuHanmoHHble JI1.1,J1

VK-1,
COEIMHEHUsL./JIeKLHs/ OIMK-2 1.2.
J12.2,J1
3.2

7.2 | KontponsHas pabora Ne2.1 YK-1, J1.1,11

/mpaktuka/ OIIK-2 1.2.
J12.2

7.3 JlaGopartopHas padota Nel3. YK-1,

KoMruiekcHble coennHeHust OIIK-2 J13.5
Pasznen 8. Xumus 371eMeHTOB.

8.1 | OOmas xapakTepucTuka H

CBOMCTBa HEMETAJIJIOB. J1.1,J
YK-1,

OCcoOeHHOCTH AJIEKTPOHHOTO 1.2.
OIIK-2

CTPOEHHUSI HEMETAJUIOB, UX J22, 1

MIOJIOXKEHHE B TIEPUOMIECKON 3.2

CHCTEME JIEMEHTOB. /IIeKIHs1/

8.2 | XuMmuuecKue CBOMCTBA J1.1, 1

HEMETAaJUIOB../IPaKTUKa/ VK-1, 1.2.
OIIK-2 J12.2,J1
3.2,
J13.5
8.3 Pemenue 3amay./mpakruka/ VK-1, J1.1, 1
OIIK-2 1.2.
J12.2, 11
3.2,
J13.5

8.4 | JlabopatopHas pabora Ne 14 YK-1, J1.1,11
OmnpejenieHne HEMETALIOB B UX OIIK-2 1.2.
COEIMHEHUSIX J1327

3.5

8.5 | JlabopatopHas pabora Ne 15. J1.1, 1

. YK-1,
XUMHUYECKUE CBOMCTBA OITK-2 1.2
rajoreHoB J3.2,J1




8.6 J1.1,11
Konrponsnas pabora Ne2.2 YK-1, 1.2.
2 2 OIIK-2 J12.2, 11
3.2,
J13.5
8.6 | OOmas xapaxkTepucTuka H
CBOICTBa METAJIJIOB.
Mertaiin4eckoe COCTOSTHUE
BEIIIECTBA: OCHOBHBIE TIPU3HAKH,
30HHAsl TEOpus, VK-1 J1.1,J1
MeTaJllINYecKas CBS3b. 2 4 OHK-’Z 1.2.
Oco0EHHOCTH 3JICKTPOHHOTO J12.2,J1
CTPOCHHS aTOMOB, CITOCOOHBIX K 3.2
00pa3oBaHMI0 METAJUTNYECKOH
CBSI3H; MOJIOKEHHE STUX
9JIEMEHTOB B TEPHOJIMYECKOM
cucTeMe. /nexuys/
8.7 OO01He XMMUYECKUE CBOMCTBA
J1.1,1
MetaiuioB. [lonyuenue VYK-1,
1.2,J12.1,
METAaJUIOB 3JIEKTPOIU30M 2 4 OIlIK-2 1122
pacruiaBoB u >
pacTBOPOB./TIPAKTHKA/ 132
8.8 | Jlabopartopuas pabora Ne 16 YK-1, J1.2,J1
XUMHYECKUE CBOWCTBA 2 2 OIIK-2 2.1, J1
METaJJIOB M UX COeIMHEHUI 3.2J13.5
8.9 | Jlabopartopnas pabora Ne 17 YK-1, J1.2,J1
Omnpenenenne KeCTKOCTH BOJIbI 2 2 OIlIK-2 2.1, J1
3.2J13.5
8.10 | OO0was xapakTepuCTUKa
aTOMOB JJIEMEHTOB U IPOCTHIX
BEILIECTB, HAXOXJCHUE B
npupoze. CnocoObl TOMy4YeHuUs
HICJIOYHBIX METaJIJIOB.
CaoiicTBa, momydeHue H J1.1,J
NPUMEHEHHNE OCHOBHBIX VK-, 1.2.
. 2 2 OIIK-2
COEIMHEHNN IETOYHBIX J22, 1
METaJJIOB: THIPHUJIOB, 3.2
OKCHJIOB, THIPOKCHUJIOB,
MIEPOKCHUIOB, coieil. KanmiiHeie
yInoOpeHus. DIeMeHTHI TJIaBHOU
noarpynnsl II rpynnel.
/nexuus/
8.11 | DimeMeHTH MOOOYHBIX
MOArPYNI NEPUOINIECKON 110
CHCTEMBI U HX VYK-1, 1'2’
coeauHeHMs. OcOOEHHOCTH 2 2 OIIK-2 1 2' 2' T
ANEKTPOHHBIX CTPYKTYp d- H 3' 2’
f-anemeHTOB, HAXOXKIEHUE B )
TpHUpoAe. /JIeKuus/
8.12 | Xumus snemeHTOB. Pemenne J1.1, 1
3aj1ad. /IpaKTHKa/ ) 9 gg[({(lzz 1.2,J12.1,
) 22,
J13.2
4 CamocrosarensHas pabora 12 72
CTyJIeHTa
4.1 | Pabota ¢ TeKIHOHHBIM J1.1,J1
MaTEepHAJIOM, C yIeOHBIMHU 1 5 1.2,
MOCOOMSAMH U 3JIEKTPOHHBIMHU YK-1, J
WCTOYHMKAMHU HH(POPMAIHH JUIs OIIK-2 1.3J1.2.1,
MOATOTOBKHU K BBIIIOJTHEHUIO U 2 J12.2, 71
15
3anmre J7a00paTOPHBIX PadoT. 3.1,




J13.2,J1

3.3,
J134,11
3.5
4.2 | Pabota ¢ JIEKIIMOHHBIM J1.1, 11
MaTepHaJIOM, C y1eOHBIMHU 5 1.2,
MOCOOMSMU U 3JICKTPOHHBIMHU JI
WCTOYHHKAaMU HH(POPMAIHH JUIs 1.3J1.2.1,
MOJITOTOBKHU K MPaKTUYECKUM VK-1, J22,J1
3aHITUSM. OIIK-2 3.1,
J13.2,J1
15 33,
J13.4, 11
3.5
4.3 Brimonnenue nomarisaero J1.1,J1
3aJaHus 1.2,
3 JI
1.3J1.2.1,
VK-1, J22,J1
OIIK-2 3.1,
J13.2,J1
3.3,
3 J13.4,]1
3.5
4.4 | Pabora ¢ 3J1€KTPOHHBIM J1.1,11
pecypcom LMS Canvas 5 1.2,
JI
O] ana,
J22,J1
5 3.1,
J13.2,J1
3.3,
4.4 PabGora ¢ 1eKIIMOHHBIM
MaTepHaJIoM, C y1eOHBIMHU
MOCOOHSIMU U 3JIEKTPOHHBIMHU
HCTOYHHKAMU MH(POPMAIIHMH VIS
H3Y4YEHUs BOIIPOCOB,
BBIHECEHHBIX Ha
CaMOCTOSITETIbHOE U3yUCHHE.
=  CBs3b CBOMCTB
3JIEMEHTa C €ro J1.1,J
MOJIOKEHUEM B 1.2,
TIEPUOINYECKON JI
CUCTEME. 1.3J1.2.1,
=  l3MeHeHNE BEIUYNH VYK-1, J12.2,
paanycoB, SHEprHii 16 OIIK-2 J13.1,
HMOHU3AIINH, CPOJICTBA J13.2,
K DJIEKTPOHY U J13.3,
AIEKTPOOTPHULIATENEHO J13.4,
CTH aTOMOB C POCTOM J13.5

3apsI0B UX AOep.

=  Kunaccudpukarms
KOOPAWHAIIMOHHBIX
COCTUHECHUM.

=  Homenknarypa
KOMITJIEKCHBIX
COETMHEHUN

*  DIeKTPOTUTHICCKAS
JIICCOITHALIHS




KOMIUIEKCHBIX
COCIUHEHUM.
KoncranTa
HECTOHKOCTH.

=  3HadcHUC
KOMIIJIEKCHBIX
COEIUHEHUM.

»  WupuBumyanbHBIC
JIOMAIIIHUE 3aJaHus 110
BOIpOCaM
HEOpraHU4YeCcKon
XHAMUU.

Konrponb 1 18

5. ®OHJL OHEHOYHBIX MATEPHUAJIOB

5.1KOHTp0J'[bele BOIIPOCHI 1JIsA CaMOCTOSITEJILHOM MOATrOTOBKH K 3K3aMCHY.

w

10.
11.
12.
13.

14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.

Marepuans 1isi ouenku 3uanmii (YK-1, OIIK-2)

Hepeuens 6onpocos 0na npomestcymounoil ammecmayuu (3K3amen)

OCHOBHBIE TOHATHSA XUMUH: aToM, MOJIEKYJia, XUMHUYECKUI 3JICMCHT, IMPOTOH, HCﬁTpOH, OJICKTPOH.
H3oronsl, amorpomnus.

Crexuometpusi. OCHOBHBIE 3aKOHBI CTEXHOMETPHH.

3aKoH MOCTOSHCTBA cocTaBa. JlanbTOHHUIBI U O€PTOIUIHUIBI.

ATOMHas Macca, OTHOCUTENbHASI aTOMHAs Macca, CBA3b MEXy aTOMHOM U MOJISIPHON Maccoi.
MonexynspHas macca. Mons. MonsipHas macca.

Uucno ABoranpo. CBs3b MEXIy KOIWIECTBOM BEIIECTBA, MACCOM, 00BEMOM, M YHCIIOM aTOMOB.
Ypasuenne Menneneena-Kiainepona.

OKBHUBaJIEHT. 3aKOH SKBHUBAJICHTOB. 3HAUECHUS SKBHBAJICHTOB BOAOPO/IA M KHCIOPO/a.

MonsipHast Macca SKBUBAJICHTa, MOJIAPHBIN 00beM YKBHBAJICHTa. DKBUBAJIEHT KHCIIOTHI, OCHOBAHMU,
COJIH.

3akoH ABoraapo. CrnencTBus U3 3aKkoHa ABOrajpo.

Ctpoenue aroma: Mozienb ToMIicoHa, IuIaHeTapHast Mozelb aroMa Pesepdopra.

Crpoenue atoma: noctyiatsl bopa, Mmonens atoma mmo bopy.

KBaHnTOBOMEXaHMYECKast MOJIETb CTPOEHUS aToMa. XapaKTepUCTHKA KBAHTOBBIX YHCEL.

pwsatun [Haymw. [pasuno Xynna. [puHnmn HanMeHbei sHepruun (npasuito KiedkoBckoro).
OJeKTpOHHAsA CTPYKTYpa SHEPTeTHIECKUX MOAYPOBHEH B 3aBUCHUMOCTH OT HaXOXICHMS 3JIEMEHTa B
MEPUOAUUECKON CUCTEME.

XapaKTepuCTHKa XUMHYECKOH CBS3U. G-, - H O- CBS3b.

KoBaneHnTHas, HOHHAsA, METAJUIMYIECKAs U BOJOPOIHAS CBS3b.

CucreMa, BUIBI CHCTEM.

[Mapamerpsl cocTOsIHUS, (GYHKIUS COCTOSTHHS, HOpMaJIbHBIE U CTaHIapTHBIE ycnoBus. HyneBoil 3akoH
TEePMOIMHAMHUKH.

[lepBsIit 3aK0OH TEPMOANHAMUKH, MOHATHE 00 SHTAIBIINH.

3axon I'ecca. 3akon Kupxroddoa.

TemoeMKkocTb. DK30TEPMUYECKHE M SHTOTEPMHIECKUE TTPOIIECCHI.

Bropoii 3akon TepmonuaaMuky. CaMOIPON3BOIBHBIE H HECAMOIPOM3BOIBHBIE MTPOIIECCHl. DHTPOMHS.
Cobonnas snreprust [ m66ca. Hampasiienre npoTekaHus mporiecca.

Om3uuecKuit cMbIcT dHeprur [ nbOca (BbIBeCTH U3 onpeneneHus). Temmeparypa Hadaia peakinm.
3aKoH AeHCTBYIOMMX Macc (BBIBOI (POPMYIIBI).

3aKoH AEHCTBYIONIMX MACC ISl TOMOT'€HHBIX W T€T€POTr€HHBIX CHCTEM.

XUMHUYECKOE paBHOBECHE.

Cwmemenue pasHoBecus (npuHnu Jle-Illarense). ITosicHuTe Ha KOHKPETHOM ITpUMepe I1st ToMOo(pa3HBIX
ra30BBIX PEAKIMN U reTepodasHbIX.

CkopocTb XUMHYECKOH peakiyy. KoHcTaHTa CKOPOCTH XUMHUYECKOH pEeaKIvy.

[TpaBuio Bant-T'odda. TemmepatypHsiii KO3QPHUIIMEHT CKOPOCTH XUMHYECKOH PEaKIHH.




30. daxTopbl, BIUSIIONINE HA CKOPOCTh XUMHYECKOH PEaKIUH.

31. CxopoCTh TOMOT€HHOMN M TeTepOreHHON PEaKIHH.

32. Crioco0bI BEIpa)KeHHUS COCTaBa pacTBOPOB.

33. VMonHoe mpou3BeneHHWE BOJBI, BOIOPOIHBII ITOKA3aTElNb.

34. Twunmpomu3 coeit.

35. Kpuockonmueckast u 30yIUITHOCKONNYECKas! TOCTOSHHBIE.

36. AKTHBHOCTH U KOD((PUIMEHT aKTHBHOCTH.

37. Tuaponus coseil. Bupl ruaponusa. [IoSCHUTH Ha KOHKPETHOM TIpUMEpe.

38. OKHMCIUTENTFHO-BOCCTAHOBUTENBHBIE peakiyu. OKUCIeHne u BoccTaHoBiieHHe. OKUCITUTENN |
BOCCTaHOBUTEIU.

39. CreneHb OKHCIIEHUS, TIPaByiIa AJIs ONPEAETIEHHUs CTENIeHN OKUCIICHUS.

40. Knaccudukanus OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TPUBEIUTE TPHUMEPHI).

5.2. IlepeyeHnb padoT, BHINOJHAEMbIX 10 JUCUUILIHMHE

B mepBoM ceMecTpe BBIMOIHICTCS 3 ayIUTOPHBIC KOHTPOJbHBIC PabOTHI, BO BTOPOM CEMECTPE BBITIONHSACTCS 2
ayJIUTOPHBIC KOHTPOJIbHBIC PA0OTHI U OHO JIOMAIITHEE 3aJaHuE.

KOHTpOJIBHBIe BOITPOCHI IS TEKYHIET0 KOHTPOJIA YCIIEBAEMOCTH

Hepeuens eonpocos ons mexyuwiezo konmpons ycneeaemocmu.(YK-1, OIIK-2)
3akon ®apanes. 3akon Heprera
ONEeKTPOIH3: ero BUbI, YCIOBUS MPOTEKAHUS.
DJIeKTPOJIH3 PacIiulaBOB U O0NIACTH €ro MPUMEHEHHS
3JIeKTPOJIM3 PacTBOPOB U 00JIACTH €ro MPUMEHEHHUS
Kraccudukaums 31eKTpomoB.
HaXO)KJlCHI/IC B IIpUpoa€, IpUMEHEHNUE U METOABI ITOJTYYCHHS HICJIOYHBIX METAJIJIOB
Haxoxnenue B mpupojie, IPUMEHEHNE U METO/IbI MOTYUEHHUS IENOYHO3EMEIbHBIX METAJJIOB
Haxoxnenue B mpupoje, IpUMEHEHUE U METO/IbI IIOTYYEHHUs TaJ0r€HOB U BOAOPOAA
Haxoxnenue B mpupoje, IPUMEHEHUE U METO/IbI OTYYEHHUs JIEMEHTOB MOATPYIIIBI Oopa
. Haxoxnenue B npupoe, NpUMEHEHHE U METO/IbI MOJIYIEHUS YIIIepoia, KPEMHUSI U TepMaHUs
. Haxoxnenue B npupoe, NpUMEHEHHE U METO/IbI MOJIYIEHUS 0JI0BA U CBUHLA
. Haxoxnenue B npupoze, NpUMEHEHHE U METO/IbI IIOIYYCHUS 3JIEMEHTOB MOATPYIIIBI a30Ta U UX
COEUMHEHUI.
13. JlaGopatopHOe U POMBIIUIEHHOE TONTY4eHNE U TPUMEHEHUE a30THOM KUCIIOThl. XUMHUYECKUE CBOWCTBA
430THOM KUCIIOTBI
14. HaxoxaeHue B IpUpoje, IPUMEHEHHE U METO/IbI TIOJIYIEHHUS KHUCIOpOa CEPhl U CElICHa.
15. JlaGopaTopHO€ ¥ MPOMBIIUIEHHOE TONy4EHHE U IPUMEHEHUE CEPHOM KUCIOTH. XUMUYECKHE CBOICTBA
CEPHOU KUCIIOTHI.
16. HaxoxzeHue B pupoze, IPIMEHEHNE U METOABI IIOJTy4E€HHsT METaJUIOB IOATPYIIIBI MEAU U LIUHKA.
17. HaxoxxaeHue B IpUpoje, IPUMEHEHHE U METO/IbI TOJIYIEHHUS] METAJLIOB ceMeiicTBa Kele3a
18. HaxoxzeHue B pupoze, IPIMEHEHNUE U METOABI IIOJTy4eHHsI METAJUIOB CEMEHCTBA IIaTHHBI
19. HaxoxzeHue B pUpoze, IPUMEHEHNE U METOBI IIOJTy4eHHs] THTaHa, BaHAJHs1, XPOMa M MapraHIa.
20. Haxoxzaenue B mpupoze, NPUMEHEHNE U METObI NOIYyYeHHs BKHEHIINX JIAHTAHOUIOB I aKTHHOUJIOB.

©CoNoaMWNE

Tl
N O

OcCymecTBUTh PsiJI MPEBPAILICHAN. 3ancaTh YPAaBHEHHS COOTBETCTBYIOMIIX PEAKITHIA. .
PbBr, — HBr — Br, — KBrO3z — HBrOz; — FeBrs;

Cl, —» HC1 —» KC1 — Cl1; — BaCl, — HCI;

Cl; — KCIO3 — KC1O4 — HCIO4 — ClO; — HCIOs3.

S — HzS — NayS — NayS, — SO; — S;

SOz — NaHSO:g — Na2803 — Nast4 — NaHSO4 — Na28207;
KMnO4 — O; — Na,0; — Hy0; — I;

NaH803 e Na28205 e NaHSO::, e N32803 g Na28203 g Na28405.
NH3 — Ny — NO — NOz — KN03 — 02;

Ca3(P04)2 — Py — H3PO4 — (ZHOI_DSPOA — Zn(H2PO4)2 —>Zn3(PO)2;
0. P4 — Ca3P2 — PH3; — P40lo — Cas(PO4)2 — Ca(H2PO4)2;

HNO3z; — NH3; — (NH4)2CF207 — Ny — NazN — NHsNO:s.

12. CO, - COCl, —» CO; - C — Al4C3 — CH4;

13. Si — NaySiO3 — HsSiO4 — SiO2 — SiCly — K,SiOs;

14. CO; —» NH4HCO3 — BaCO; — CO2 — CO — COBr;

15. Pb — Pb(OH), — PbO; — PbsOs — PbC1, — Ho[PbCle];

16. Al — NazAlO3 — A1,0; — [A1(OH),],SOs — A1C13;

BoOoo~Noog~wNE

=
=




17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
3L
32.
33.
34.
35.
36.
37.
38.
39.
40.

SouaMrwdE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Na3[A|(OH)6] g A12(804)3 — A1,03 — A1(OH); — A1,0s3;
Al(NO3)3 — A1C13 — Na3[A|(OH)5] — Al(OH)3 — Ales;
Al - AIN — A1(NO3); — Al — KAIO; — A1,0a.

Na — NaH — NaOH — NaHCO3; — Na,CO3 — NaOH;

K — KO, — K70, — K;0 — KHSO4 — KC1.

Fe — FeCl, — Fe(OH), — Fe(OH)s — NayFeO.

Na;FeOs — Fe(OH); — NaFeO,; — Fe(OH)z — Fe,O3 — FeO;
FesO4 — Fe — FeClz — FeS — Fe(NOg)g.

KMnO4 — MnO; — MnC1; — HMnO; — KMnOy;

KMnOs — MnSO4 — MnCO3 — MnO — Nay;MnQy;

Na;MnO4; — NaMnO4 — Na;MnO4; — MnO, — Na,MnOQO,.
Cr(NOs)3 — Cr(OH)s — Ks[Cr(OH)s] — K3ClO3 — Cr(H,PO4)s — CrPOy;
Cr03 — K>CrOs — KoCr07 — Cra(S0O4)z — K3[Cr(OH)s);
CrSO; — Crz(SO4)3 — KoCrOs — CrO3 — Cr20s.

KMnO4 — MnSO4 — Mn(OH)2 - MnO — Mn

SO2 — NapSO3 — NaHSO3 — NaSO3 — CaSO3 — SOs..

CuCl; —» CuCl —» [CU(NH3)2 ]C| - CU(NOs)z —Cu

CO; — C — CO — CO; — Ca(HCO3), — CaCl,.

Fe —» FEC|2 —> FEC|3 —> Fe(OH)s —> FeZOs

SiO; — NaySi0; — H,Si0; — Si0, — Si — Si0s.

Cu — Cu(NOs); —» CuO — CuCl; — Cu (OH); —» CuO

N, — NH; — (NH4)HPO4 — CaHPO4 — Ca(H2PO4)2 - H3PO4.
Mn —> MnC|2 — KoMnO4 - MnSO; — Mn

(N H4)2504 - NH4C1 — NH; — NH4H2PO4 — NH; — NH4N03

3aKOHYUTH YpaBHEHUS PEaKIUil.

a) I + HNOj3 (xoni.) — 6) HC1O3 + HC1 — B) K2Cr,07 + Kl + H2SO4(pa3z6.)—

a) I, + H,S (p-p) — 6) Kl + H,O; + H,SO4 — B) Clo+ 1+ Ba(OH)z —

a) Cl + KI+ KOH — 6) HCIO4 + P,0s — B) CaOCl, + HC1 —

a) HC1 + PbO; — 6) HClO3 + P+ H,O — B) FeS; + O —

a) S+ NaOH — 6) H;S +S0O; — B) Na;S+S —

a) NaBr + H,SO; (konir.) — 6) HpSO4 (komir.; pas6.) + Fe, Al, Cu, Zn — B) H2SO4 (komit.; pasz6.) + C, P, I,
N

a) Na,S,03+ C1y, I, — 6) H,S + K,Cr,07 + HC1 — B) SO, + KMnO4 + H,O —

a) Na,SOs + K,S + H,SO4 — 6) SO, + NO; — B) As;S3 + HNO3 + H,O —

a) Se + NaOH — 6) Al,Tes + H,O — B) H,S + HNO3; —

a) Na,SeOs + HI — 6) Na,S;04 + K>Cr,07 + H,SO4 — B) K>S,05 + FeSO, —

a) H,O, + Nal — 6) Na,O, + NaBr + H,SO4 — B) Na,O, + NaBr + H,SO, —

a) H,0, + K,Cr,0O7 + HC1 — 6) H,0;, + As,S; + NaOH — B) Na,SOs; + KMnO,4 + H,SO, —
a) TeO, + KOH — 6) PoO,; + HNO3; — B) TeO; + H,O, + H,O —

a) O3+ CrCl3+ KOH — 6) Li+ N, — B) MgsNz +H,O —

a) HNO; + H,0, — 6) HNO; + H,S — B) KNO; + K,Cr,0; + H,SO4 —

a) KNO; + KI + H,SO, — 6) NO, + H,O — B) N,O4 + Ca(OH)z —

a) N2Hs+ O, — 6) NHiC1 + CuO — B) HNOs(kommt.) + Cu, Ag, Zn, Fe, Al, Mg —

a) HNOg(pa36.) + Cu, Ag, Zn, Fe, Al, Mg — 6) Sh,0s5 + KOH + H,O0 — B) H3;PO3 + AgN03 + H,O —
a) HsPO, + CaCl, — 6) PH; + KMnQO4 + H,SO4 — B) HNO3 + Cu,S —

a) NaOH + H,0 + Si (C,Sn,Pb) — 6) NaOH + H,0, + Ge — ) MnSO4 + PbO; + H,S0s —
a) Sn + KOH + Ho0 — 6) SiOz + HF — B) SnCl, + NaBiOs + HC1 —

a) GeCl, + O, + NaOH + H,O — 6) Pb + KOH + H,O — B) PbS + H,0, —

a) B,Hg + NaH — 6) Na[BH4] + H,0 — B) Na,B,07 + H,SO,4 + H,O —

a) Al + KOH + H;0 — 6) Al+ NaOHpaenman — 8) Al + NaNO3 + NaOH + H,0 —

a) A1,03+ K,CO3 — 6) A1,03+ KOH + H,O — B) Naa[A|(OH)e] +CO—

a) Alz(SO4)3 + Na,CO3 + H,O — 6) AI(OH)S + Alz(804)3 — B) Al1,S; + KOH(mﬁmOK) +H,O —
a) HCIO4 + P,05 — 6) H,0, + K;Cr,0; + HC1 — B) CaOCl,;+ HCI1 —

a) KNO; + K,Cr,07 + H,SO, — 6) NO, + H,O — B) Kl + H,O, + H,SO, —

a) NaBr + H,SO,4 (KOH]_I.) — 6) Na,SeOs; + HI — B) Na,S,04 + K>Cr,07 + H,SO4 —

a) Na,O + H,SO4 — 6) Na,O, + H,SO4 (p) — B) BaO; + KMnO4 + H,SO4—

a) NH,C1 + Mg(OH), — 6) BeC1, + KOH — B) Be + KOH + H,0 —

a) Fe+ O, + H O — 06) Fe(OH), + O + Ho O — B) FeSO4 + O, + HO —

a) FeSO4 + KBrOs + H,S0; — 6) Co(OH)s + HC1 — B) Ni(OH)s + HC1 —

a) FeCls + KI — 6) Fe(OH)3 + Cl, + KOH — B) FeS; + HNO3 (kon1m.) —

a) KoFeOs + H,0 — ) KoFeO, + HC1 (komi,) — B) KoFeOy + HNO; —




36.
37.
38.
39.
40.

a) K4[F€(CN)5] + KMnO4 + H,O — 6) MnC1, + Bry; + KOH — B) MnSQO, + NaBiO3; + H,SO,—
a) MnO. + PbO, + HNO; — 6) MnO; + Kl + H,SO4 — B) KMnO4 + SO; + HSO4 —

a) KMnO4 + K;S + KOH —  6) KMnO4 + FeSO4 + HO —  B) KMnO4 + C3Hs(OH)3 + H.SOs—
a) KMnO4 + H,0, + H,SO4 — 6) KMnQO4 + MnCl, + H,O — B) KoMnO4 + H,O —

a) Ko.Cr,07 + HC1 — 6) CrC1; + Na;S + H,O — B) Mo + HNO3; —

3aBepIINTh YpaBHEHUS PEaKIUil.

1. Al +C—>...Fe+HzSO4(p336)—)...W03+ H,—...
2. K+Hy;—...Ca+HCl— ... ZnO + H,SOs— ...
3. Ca+C—...Fe+ HNO3(p336) — ... CuSO4+KOH —...
4. Fe+ 0Oz —>... Ag + HNOswomy— ... ZN(OH)2 + NaOHp-py—-...
5. Ca+Hy —... Au+HNO3gom) + HClgwomy > ... FeClz+ KOH —...
6. W+0O;—...Fet+HySOs— ... Al+ CuSOs—>...
7. Mn+Cl, —... Zn+H;S0O4— ... Fe;03+ CO —...
8. Cr+ 0Oz —... Pt+HNOzy + HClg— ... Zn(OH)2 + HSOs—>...
9. 0Os+0, >... Al+ HNO3(k0Hu) — ... Sc,03+ Mg —>...
t

10. Al + Nz —> ... Fe+ HNOg(k) — ... Zn0O+ KOH(pacmaB)—>...
11. Hg+S—>...Ni+HzSO4(p336)—) . K+HO —...
12. Nb+ Oy —... Pb+HNO3(p336)—) ... Cr,03+ Al—...
13. Mg+ Nz ... Cu+ HNO3omy = ... ZnS+ Oy —L 5 .

t
14. V + 02 —>... Mn + H2SOupas) = ... HgS+ O ———> ...

t
15 Na. + H2 —>... Pb + HZSO4(KOHL{) —) FC(OH)3+ HCI —>...
16. Fe + Cly —>... Au+ H2SeOus(omy = ... CaHa + H,O —-...
17. Na+ O, —... Mg+ HzSO4(pa36) —... MoOs+ H, —...
t

18. Ba+H, —»...Ca+ HNO3(K0HH) —... Fe+ HzO(r) e
19. Mo + O; —... Zn + HNO3(xomp) —-.. Na+ H:O —...
20. Fe+Cl, —>...Na+ HZSOA(pa'36) —>...Sn+ KOH(pacTBop) —>...

5.3 OueHouHbIe MaTepHUAJIbl (OLIEHOYHBIE CPECTBA), HCHOJIB3YyeMble /IJIsl IK3aMeHa

DK3aMeHaIOHHbIN OMIIET BKIIIOYAET B ce0s 2 TEOPETHYECKUX BOIPOCA M3 YCTAHOBJIEHHOTO MepedHs U 3 3a1auu
10 TeMaM, U3JI0KEeHHBIM B 4 pasnene naHaoi PIT/I.
Buners! xpaHsiTcs Ha Kadeape U YTBEpKISHbI 3aBeIyONM Kadenpon

5.4 MeTonuka olleHKH pe3yJbTaTOB 00yUYeHHsl M0 JUCUMILINHE (MoayJ/io, mpakTuke, HUP)

e TpeboBaHMSA K OLIEHUBAHHIO B COOTBETCTBHH C yIEOHBIM IUIAHOM: 9K3aMEH B IEPBOM CEMeECTpe, 3a4eT BO
BTOPOM CEMECTpE.
e Cucrema OLICHMBAHHMS, UCIIONB3yeMas IIPeroiaBaTeNieM Ul TeKYIIeH OLEHKH YCIeBaeMOCTH - OaJlIbHO-
peUTHHrOBas:

1 cemectp

OueHuBanue padoTel CTYACHTA B 1 cemecTpe.

Bcero gacos 3a Yuciio 3aHATHI bamos 3a IToxncuer Cymma
CeMEeCT]p 3aHITHE GamroB
Jlexknun 36 18 0,5 0,5*18 9
[pakrrueckne 18 6 3aHATHN WIS 2 2*6 12
3aHATHUSA pOpabOTKH
MPAKTHIECKUX
BOIIPOCOB
3 U1 HanMCaHUs 5(3a 5*3 15
KOHTPOJIBHBIX BBITIOJTHEHHYIO
pabot KOHTPOJIBHYIO
paboty u3 5
3aJTaHNI)
JlabopaTopHbIe 18 9 3ansTHiL, HA 3 Gayuta 3a 8*3 24
paboTsI KOTOPBIX BBITIOJTHEHHYIO
BBITIONTHSIETCS 8 TIOJTHOCTBIO
pabor




nmabopaTOpHYIO

paboty
MaxkcuManpHOe 9rcio 0auioB 3a 1ceMecTp 60
OnueHnBaHue padoThI CTYAEHTA BO 2 ceMecTpe.
Bcero gacos 3a Yucno 3anaTuit Bannos 3a IToncuer Cymma
ceMecTp 3aHSATHE OasioB
Jlexym 18 9 1 1*9 9
[IpakTnueckue 18 7 3aHATHI U1 2 2%7 14
3aHATHS npopaboTKH
MPAKTHYECKUX
BOITPOCOB
2 AJis HATTUCAHUS 6 6*2 12
KOHTPOJIBHBIX
pabot
JlabopatopHbie 18 9 3aHATHIL, HA 3 Gaya 3a 8*3 24
paboThI KOTOPBIX BBIITOJTHEHHYIO
BBITIONTHSIETCS 8 MIOJIHOCTBIO
pabot nabopaTopHyo
paboty
Beinonnenue 6 CamocrosiTenbHast 11 GamoB 3a 11 11
JIOMAIITHET O paborta (1) BBITIOJTHCHHOE
3aJlaHus JloMarHee
3a/laHne
VYuactue B - - 10 10
HayYHbBIX
KOH(epeHLIUSIX
TTomorup B - - no 10 10
HO/ATOTOBKE
NPOBE/ICHUSI
11a00paTOPHBIX
pabor 1o
nporpamme
JUCITUILIAHBI
IToaroroska - - o 10 10
NIPE3EHTALNN
0 U3y4aeMbIM
TeMaM
MaxcuManpHOe 9ico 0aJlioB 3a 2 ceMecTp 100

e  VYcioBue J0ITycKa K SK3aMeHy 0 AUCIHIUINHE — Hajmdue He MeHee 40 0alioB ceMecTpoBOi paboThI
e Meroauka pacuera OIEHKH Ha K3aMeHe.

OtBer Ha sKk3aMeHe oneHuBaercs B 40 6ayioB: 10 10 6anmoB 3a OTBET HA TEOPETHIECKUE BOMPOCH! U 10
30 0asIoB 32 OTBETHI HA MPAKTHUECKHE 3a1aHust. Kpurepuu onpeienieHust OLeHOK Ha 3K3aMEHE H3JI0KEHbBI
B paszgene 5 [lomoxeHust o mpoMexxyToaHO# aTtecTanuu cryaeHToB ®IAOY BO HUTY «MUCuC» (11
239.09-14)

e VYcJoBHE MOTYYCHHUS 3a4eTa BO 2 ceMecTpe Mo TUCIUIUINHE — Halaue He MeHee 60 6aioB ceMecTpoBoit

paboTEL.




6. YH EBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECHHEYEHUE JNCHUIIJIMHBI

6.1. Pexomenyemasi aureparypa

6.1.1 OcHOBHas TUTEpaTYpa

O003Ha ABTOpBI, 3aryiaBue bubéaunoreka H3paTenncTBoO,
YeHue COCTABHTEJIH roj
J1.1 Koposun H.B OOmas xumust: yaed. mocob. I'd HUTY «MUCHC» M. : Beicmas

mkoia, 2004, —
557 c.
J1.2 I'munka H.JL OO6mas xumust: y4ae0. moco0. book.ru Mockaa :
3JeKTpoHHO-Onbmmoreunast | KuoPyc, 2023.
cucrema — 749 c. —
https://book.ru/book/947684 | 1SBN 978-5-
TeKcCT : AIeKTPOHHBIM. 406-11166-6.
— URL:
J1.3 I'muaka H.JL, 3anauu v ynpaxHEeHHs 10 book.ru — Mocksa :
Anexceesa T.E., o01Iel XUMHH. : yaeOHoe AIIEKTPOHHO-OnOmMoTeynast | KuoPyc, 2022.
[Tnarynora H.b nocobwue: yued. mocob. / H.JIL. cucrema —240c¢c. —
Xpunynosa T.E. ['munKa; o1 pes. https://book.ru/book/943675| 1SBN 978-5-
B.1.PabunoBuua, X.M. TeKCT : AJIeKTPOHHBIH. 406-09793-9.
PyOuHoli . — 23-e u3x., uctmp . — URL
6.1.2 JlonoJHUTEIbHAS JIUTEPATYpa

Oo603Ha ABTOpBI, 3arnaBue Bubnuoreka N3aarenbeTBO,
yeHue COCTABHTEJIH roj
J2.1 ConosseBa C.H., Xumus : [IpakTHKYM book.ru CraBpornons :

CepoB A.B. 3JIEKTPOHHO-0uOMoTeuHast | CeBepo-
cucrema Kasxka3ckwmii
https://book.ru/book/9445 | dbemepanbHbIit
01 YHUBEPCHTET,
TeKcT : AIeKTPOHHBIIA. 2018. — 111 c.
— URL.:.
J2.2 Saiines, O.C. 3aa4yu ¥ BOMPOCHI [0 XUMHUU: I'd HUTY «MUCHUCy, M. : Xumus,
VYueb. nocoO. YHuBepcuTeTckas 1985 .- 304 c.
oubmoreka ONLINE
http://biblioclub.ru/index.p
hp?page=book&id=12956
3
6.1.3 MeToauyeckue MaTepuasbl

O6o03Ha4 ABTOpBI, 3ariaBue Bubnrorexa W3 paTenscTBo,
eHne COCTaBUTENHU ron
3.1 Kpaxt JL.H., OBLIAS XUMUA I'd HUTY «MUCHUC» I'o HUTY

Uwusapun A.B., Kypc nexumit «MUCuCp,
3naposa E.P., [ToneBa 2018
E.A.
3.2 Kpaxt JLH., HEOPI'AHUYECKAA I'd HUTY «MUCHUC» I'o HUTY
Uwusapun A.B., XUMUA «MUCuCp,
3naposa E.P., [Tonesa Kypc nexuuit 2018
E.A.
33 Kpaxt JLH., OBILIAS XUMUA I'd HUTY «MUCHUC» I'd HUTY
Uwusapun A.B., [IpakTukym «MUCuCp,
3naposa E.P., [Tonesa 2018
E.A.
3.4 Kpaxt JLH., OOmmas Xxumust T'd HUTY «MUCHUC» I'd HUTY
Uuusapun A.B.,, JlabopaTopHBIi MPAKTUKYM «MHUCuCp,
3naposa E.P., ITonesa 2018
E.A.



https://book.ru/extrasearch?author=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0+%D0%9D.%D0%9B.
https://book.ru/extrasearch?author=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0+%D0%9D.%D0%9B.
https://book.ru/extrasearch?author=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B0+%D0%A2.%D0%95.
https://book.ru/extrasearch?author=%D0%A5%D1%80%D0%B8%D0%BF%D1%83%D0%BD%D0%BE%D0%B2%D0%B0+%D0%A2.%D0%95.
http://biblioclub.ru/index.php?page=book&id=129563
http://biblioclub.ru/index.php?page=book&id=129563
http://biblioclub.ru/index.php?page=book&id=129563

Jd3.5

Kpaxt JLH., Heopranmueckas xumus I'd HUTY «MHUCHC» I'd HUTY
Uuusapun A.B.,, JlabopaTOpHBIH MPAKTUKYM «MHUCuCp,
3mapora E.P., [Tonesa 2018
E.A.

6.2. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIMOHHOI ceTn «HTEepHET?

6.3. IlepeyeHb nporpaMMHOro odecneyeHus

Im1 Office Professional Plus 2016
112 WINHOME 10 RUS OLP NL Acdmc Legalization GetGen
6.4. Ilepeuenb NHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM M NPO(eCCHOHAJIBHBIX 023 JAHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE JUCHUITJIMHBI
MOAYJiA, IPAKTUKU, HUP)
7.1 Jlekumonnast ayauropus Ne 416. Vcnonbp3yemoe 000py0BaHHE: KOMIBIOTEP ¢ ycTaHOBJICHHBIM [10
Windows Professional 10, Office Professional Plus 2016, npoektop, 3kpaH.

7.2 Jlabopatopust "Xumus". ayn. 418. Ayauropwus Ajs MpoBeACHUS 1a00paTOpHBIX paboT U

IIPAKTUYECKUX 3aHATUH.

Hcnonb3yemoe 000pyaoBaHue:

1. kad cymmnpnbi HIC-40-02 CITY mox. 2204 (40 1., +50...4+200C, npuHyIUT. KOHBEKII., KaMepa
U3 HEPIXK.CTAIN) — 2 IIT.;

2. [eub snexTpokamepHas 3y0oTexHuueckas Juist HarpeBa uteidHbix popm DKIIC-10 mo TY 9452-
005-00141798-2000 (Mon.4005) — 1 wir.;

3. Becst BJI-124 (HIIB 120 r, nuckperaocts 0,0001, xace Tounoctu [ CrienranbHbIH, BHEIIHSSA
KaIMOpOBKa), aHATUTHYECKUE — 2 IIT.;

4. Becw BJITD-310T(B) (HIIB 310 r, auckpersocts 0,01 r, kmace Tounoctu II Beicokwuii,
BHYTPEHHSISI KaIMOPOBKa) TeXHHUYECKHE J1a00paTOpHbIE — 2 IIIT.;

5. Aumnon-4100 pH-metp — 2 mr.;

6. Banst BogsiHass WB-2 (2-x mectHas), Stegler — 1 mr.;

7. Pedpaxromerp "Komnakt" yueOnslii (ananor UP®-45462M) — 1 mir.;

8. Tepmopeakrop HT-170 XIIK, Tagler — 1 mwir.;

9. Memmanka marautaas MM-135 (6e3 mogorpesa, 1o 3000 00./MuH., 10 10 i1, d=135 mm), Tagler — 6
IT.;

10. Sxops mis MarautHoM Memtanku Z 60 60*9, ¢proporuiact, oBan — 5 mir.;

11. Henrpudyra CM-12-06 (6 npobupok x15mi1, 4500 06/muH) nabopatopHast — 1 mr.;

12. ®orometp portornexrpuyeckuit KOK-3-"30M3" o TY 9443-001-07516244-2005 B
ucnondenun: KOK-3-01-"30M3" — 1 mit.;

13. Habop st KOK amst onpenenenwst xenesa HBXK — 1 mir.;

14. Ha6op miss KOK mns onpenenenus menu — 1 mr.;

15. Imura [TH-4030MK nHarpeBatensHas (MeTayuiokepammdeckoe mokpertae, 300*400 MM, 1o
+350°C), Tagler — 2 mr.;

16. Dnexrpon 9C-10601/7 K 80.7 (ananor 9CJI1-43-07 CP, DCJI-63-07 CP) — 2 wt.;

17. Crnexrpodoromerp cepuu [13 no TV 9443-001-5627822-2009, monens: [19-5400Y D (4-x mo3ui.
Kroeronepsxkatens, apt. 200.04.0031) — 1 mrt.;

18. IMunie! TrreasHsie 150 My — 3 1T, ;

19. Iunue! TurenbHbie 220 MM — 3 1T

20. Apeomerp AOH-1 1240-1300 — 1 1ur.;

21. Apeomerp AOH-1 1300-1360 — 1 1ur.;

22. Apeomerp AOH-1 1360-1420 — 1 1r.;

23. Apeomerp AOH-1 1480-1540 — 1 1r.;

24. Apeomerp AOH-1 1540-1600 — 1 1ur.;

25. Apeomerp AOH-1 1600-1660 — 1 1ur.;

26. Apeomerp AOH-1 1660-1720 — 1 mr.;

27. Apeomerp AOH-1 1720-1780 — 1 m.;

28. Apeomerp AOH-1 1780-1840 — 1 mr.;

29. Apeomerp AOH-1 700-760 — 1 mr.;

30. Apeomerp AOH-1 700-760 — 1 mT.;

31. Apeomerp AOH-1 760-820 — 1 mT.;




32. Apeomerp AOH-1 820-880 — 1 mit.;

33. Apeomerp AOH-1 880-940 — 1 mmit.;

34. Apeomerp AOH-1 940-1000 — 1 mur.;

35. Apeomerp AOH-2 1080-1160 — 1 mrt.;

36. Apeomerp AOH-2 1160-1240 — 1 mwt.;

37. Apeomerp AOH-2 1240-1320 — 1 wT.;

38. Apeomerp AOH-2 1320-1400 — 1 mrt.;

39. Apeomerp AOH-2 1400-1480 — 1 mrt.;

40. Apeomerp AOH-2 1480-1570 — 1 mwr.;

41. Apeomerp AOH-2 1570-1660 — 1 mr.;

42. Apeomerp AOH-2 1660-1750 — 1 mr.;

43. Apeomerp AOH-2 1750-1840 — 1 mwr.;

44. Apeomerp AOH-3 1000-1400 — 1 mT.;

45. Apeomerp AOH-3 1300-1800 — 1 mT.;

46. Apeomerp AOH-4 1000-1800 — 1 mmT.;

47. Apeomerp AOH-4 700-1000 — 1 mur.;

48. bunuctwusatop b3-4 — 1 mr.;

49. Konbonarperatens KH-250 — 1 mr.;

50. Konbonarpesarens KH-500 — 1 mT.;

51. Cronuk noxbeMHbI# JabopaTopHblil MeTasumaeckuit HB-150 (150%150 mm) — 2 mit.;

52. rarus mist npodupok yauepcanbheiid [UTTY-«KPOHT» o TY 9452-037-11769436-2010 — 10
IIT.;

53. lo3atop nunerounslii 1-kananpHeiii "Texno" mo TY 9443-009-33189998-2009 (F1 1-10 Mk,
mexanud., [IT1OI1-1-1-10, JIennumner, apt. 4641042N) — 1 mr.;

54. Tozatop nunerounsiii 1-kananbHelil "Texno" mo TY 9443-009-33189998-2009 (F1 1-10 mu,
mexanud., JITTOI1-1-1000-10000, JIeunumet, apT. 4641122N) — 1 mT.;

55. HakoHeYHHK NMOTMMEPHBIN OAHOPA30BHIN K go3aTopaM nuneTouHsM HIT-"Tepmo @umep
Caitenrudux" mo TY 9398-004-33189998-2007 (1-10 mu. 1-kananmbHbIi 4011T/y11., 63 QUITBTPA,
Jlennumer, apt. 9402152) — 10 ynak.;

56. Jlozatop munerounsiii 1-kananbablii "Texno" mo TY 9443-009-33189998-2009 (F1 0,5-5 mu,
mexanun4., JITTOI1-1-500-5000, Jlennuner, apt. 4641112N) — 1 wr.;

57. HakoHEeYHUK MOTUMEPHBIN OAHOPA30BHIN K go3aTopaM nuneTodnsiM HIT-"Tepmo @umep
Caitentudux" mo TY 9398-004-33189998-2007 (0,5-5 mut. 1-kanansueiii/ 100 wT. B yiI., 6€3 GumbTpa,
Jlennuner, apt.9402052) — 5 ymak.;

58. IlItatuB-MuHU 3-MecT. i go3aTopoB Jlennuner, apt.9420320 — 1 miT.

Kommnerotep ¢ ycranomennbiM [10 Windows Professional 10, Office Professional Plus 2016,

8. METOJUYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCSA 11O NU3YYEHUIO JUCHUITJINHBI

Jig ycenrHoro 0CBOCHUS TUCIUIUIHHET "XuMus" oOydaromemMycst Heo0X0auMOo:

1.
2.
3.

4.

TTocermaTte Bce BUABI 3aHITHM.

CBOEBPEMEHHO 3apETUCTPUPOBATHCS HA PEKOMEHIOBaHHBIE SJIEKTPOHHBIE PECYPCHI.

[Ipy BO3ZHUKHOBEHUH JTIOOBIX BOIIPOCOB IO COAEPKAHUIO Kypca M OpTaHW3aI1 paboThl CBOEBPEMEHHO
o0paIaTecs K MpernoaaBaTeto (B 4ackl OYHBIX KOHCYIbTanui, uepe3 MS Teams win LMS Canvas).
OTueTHl 0 MPaKTHYECKUM U JTa0OpaTOPHBIM paboTaM peKOMEHIYEeTCS BHITIONHATH C UCTIONB30BaHuEM MS
Office, nomyckaeTcst BRIIONHATE B PYKOIIFCHOM BHJIE.

AKTHUBHO paboTaTh ¢ HAyYHBIMU 0a3amu B ceTH IHTepHeT.

KavecTBeHHOE OCBOECHHE ANCIUIUINHBI BO3MOKHO TOJIBKO IIPU CHCTEMATHIECKOI CaMOCTOSTeNbHOM padoTe,
YTO NOIIECPKUBAETCS CUCTEMOM TEKYLIEH aTTECTalMH.
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