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Pabouas mnporpamma cocrtaBieHa Ha OCHOBaHUU DeaepaibHOTO TOCYJIaPCTBEHHOIO
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TermosHepreTuKa U TEIIOTEXHUKA, YTBEP)KIAECHHOTO MpUKa3oM MUHUCTEPCTBA 0Opa30oBaHUs
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TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

10 urous 2024 r. 10 urous 2024 r.




1. HEJIU 1 3AJIAYN OCBOEHU A JUCLIATTJIMHBI

Leanb aucuMIIMHBI
dopMUpoBaHUEe OOBEKTUBHOIO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOT'O MHMPOBO33PEHUS;
yriyOJIeHHe, pa3BUTHE U CUCTEMATH3AIUsI XUMUYSCKUX 3HAHUM, HEOOXOIMMBIX IIPU PEIICHUN
MPaKTUYECKUX BOIPOCOB PA3HOTO YPOBHS CI0KHOCTHU B XOJI¢ BBITIOJTHEHUS 3a/1a4 B 00J1aCTH
npodeccnoHaIbHON ACSITEITFHOCTH.

3agaun AUCHMILIMHBI:
— oBjajeHue pyHIaMEHTAIbHBIMM MOHATHSIMU, 3AKOHAMU U TEOPUSIMU XMMUU, YIIIyOJICHHE U
CHUCTEMAaTH3aLMs XUMUYCCKUX 3HAHUIA,
— OBJIQJICHUE METOJAaMU U TIPUEMaMU PEIICHHS] KOHKPETHBIX 3aJ71ad U3 Pa3JIMUHBIX 00JlacTei
XUMHUH;
— (opMupoBaHHEe HABBHIKOB IPOBEACHUS XHUMHYECKOTO 3KCIIEPUMEHTA, B TOM YHCIIE —
dbopMHpOBaHUE HABBIKOB pabOThl IO 3aJaHHBIM METOIUKAM, COCTaBJICHUS OIUCAHMS
MIPOBOJMMBIX MCCJICTIOBAHMI, aHAIN3a TTOJYUYEHHBIX PE3yJIbTATOB U COCTABJICHUS OTUYETOB IO
BBITTOJITHCHHOMY 3aJJaHHIO;
— (hopMHupOBaHUE HABBIKOB MCIOJIL30BAHMS XUMUUECKUX 3HAHUHN 11 PEIICHUS TTPUKIIaTHBIX
3aJ1a4 y4eOHOM 1 mpodecCHOHAIbHOM AeSATeTbHOCTH.

2. MECTO JUCHUILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHON

IMTPOT'PAMMBbI
JIMcuuIuIimHa OTHOCHTCS K 00513aTE€IbHOM YaCTH yueOHOro Iy1aHa. [{J1s yCnenHoro ocBoeHUs
JAHHOW TUCHMIUTMHBI HEOOXOJMMBbI 0a30BbIe 3HAHUS Kypca «XuUMUs» B 00BEME CpemHen
0011e00pa30BaTEIbHON IIKOJIBL. JIUCUMIUIMHA 3aHMMAaeT BaXKHOE MECTO B IIpOorpamme
MOJITOTOBKM OakaliaBpa, Tak Kak oOecreunBaeT 0a30BYIO MOATOTOBKY CTYJACHTOB B 00JIaCTH
TMTOHMMaHMSI XUMHUUYECKHUX TTPOIECCOB, (POPMUPYET HABBIKM MPOBEICHUS IKCIIEPUMEHTAITHBHBIX
WCCIIEIOBAaHUM, OIIEHKM W WCIIOJIb30BAHMUS WX PE3YJIbTATOB. 3HAHUS, IOJYYCHHBIC IIPU
WU3YyYEHUU JUCHUIUIUHBI «XUMHS» OyayT UCHOIB30BaHBl MPH HM3YYEHUH TIPEIMETOB
«MatepuajaoBeeHUE M TEXHOJOIUs KOHCTPYKLIMOHHBIX MaTepuaaoB», «TexHuuyeckas
TEPMOJIMHAMUKA», «be30macHOCTh JKM3HEACATEILHOCTH», "AHAJUTHYECKUH KOHTPOIb
KauecTBa HEPTEITPOAYKTOB".

3. KOMIIETEHLU OBYYAIOLIETI'OCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTVIMHBI U UTHANUKATOPBI UX JOCTUXEHUSA

3.1 O6menpodeccnoHaIbHbIE KOMIIETEHIIMU U UHANKATOPBI UX JOCTHIKCHUS

Karteropus (rpyrmrma) Kona u HanmeHOBaHue Kon u HanMeHOBaHNE MHIUKATOPA
obmenpodeccnoHa bHbI| 00menpodeccCHOHAIBHON | JOCTIKEHHS 00IIeTpPOodecCHOHATBHOM
X KOMIIETCHITNI KOMIICTCHIIMH KOMIICTCHIIUH

dyHaaMeHTaIbHAas OI1K-3 Cnocoben | U-3.0I1K-3. JleMoHCTpUpYyET
ITOJITOTOBKA MMPUMEHSTh ITIOHMMaHHe XUMHUYECKUX IPOIIECCOB U
COOTBETCTBYIOITUI MIPUMEHSIET OCHOBHBIE 3aKOHBI XMIMUMU.
¢dusuko-
MaTeMaTUYECKUI
armapar, METO/IbI
aHamm3a u
MO/JICITUPOBAHUS,
TEOPETHUUECKOTO "
9KCIIEPUMEHTATILHOTO
WCCITEIOBAHUS npu
penieHIn
npodeccnoHaTbHBIX
3a1a4

3.2 IIpodeccnoHanpbHbIe KOMITETEHIIMN M HHANKATOPHI UX JOCTUKCHUS




Kon u HauMeHoBaHue | Kom ¥ HaumMeHOBaHME UWHIUKATOpA JIOCTHXKEHHS
npodeccuoHaIbHON npodeccuoHaIbHON KOMIIETEHIIUU
KOMITETEHITHH

4. CTPYKTYPA INCLHHUIIJIMHBI

OO1as Tpy10eMKOCTh AUCUMUIUIUHBI cocTaBisieT 4.00 3aueTHbIX equHulbl, 144.0 akageMUuecKux
YacoB.

1 — Ne i/t

2 — Tema (pa3zaenn) AUCHUILUTMHBI, KypcoBasi paboTa (IMPOeKT), MPOMEXYyTOUHAS aTTECTAIUS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaJIeMHUYECKUX Yacax)
4.1 - JI (JIexuun)

4.2 — JIlexuuy B BUAE NPAKTUUYECKOM MTOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTUUeCKUE 3aHSITUS B BUJI€ MPAKTUUECKON MOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JTabopaTopHbie paOOThI B BUIE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xkoHTakTHas padoTa)

4.8 — KTO (KoHTpoJib TEOPETHYECKOTO OOYUEHUS)

4.9 — KO (KoHTpoIh Ha 3K3aMEHE)

5 — KoHTpoib (B aKkaIeMMYECKUX Yacax)

6 — CamocTrosiTenpHast padoTa (B akaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
41142(43|144(45]146(47]148(49
1 CtpoeHue 1 |8 2 10 NunuBuayans
BEILIECTBA HOE 3a/1aHue,
TECT, 3alUTa
nabopaTopHOi
paboThI
2 OOmue 1 |8 2 12 HNupusuayans
3aKOHOMEPHOCTU HOE 3a/1aHue,
XUMHYECKHIX TECT, 3alUTa
MIPOLIECCOB 12a00paTOpHO
paboThl
3 PacTtBopsI 1|6 8 14 NupuBunyans

HOE 3a/IaHME,
TECT, 3aIuTa
nabopaTopHbI
X pabot

4 Onektpoxumuue |1 |6 2 12 NunuBunyans
CKHE CUCTEMbI HOE 3aJIaHHeE,
TECT, 3aIluTa
J1abopaTOPHBI
X pabot

5 W36panHbIC 1 16 2 10 NunuBunyann
BOIPOCHI XUMHUHU HOE€ 3aJIaHHE,
TECT




6 DK3aMeH 1

0.3 [35.7

Hroro 34.0

0.0 16.0 0.0(00(03]| 357 | 58.0

5. COAEPKAHUME JNCHUITVIMHbI

5.1. Jlekuuu
Ne i/ HaumMeHnoBaHue TeMbl CopepxaHue TeMbl (pa3aena)
I (paznena)
1 Crpoenue BeniecTBa 3agaun XMUMHMYECKOM Hayku. MecTo XUMUU B pPSAy

€CTECTBEHHBIX HAYK, CBSI3b XMUMHUM C JUCHUILUIMHAMU
TEIJIo- 3HepreTuyeckoro  mnpoduis.  OCHOBHBIE
MOHATUS W 3akoHbl xmmuu. Krnaccudukamus wu
COBpEMEHHAs HOMEHKJIATypa XUMUUYECKUX BEIIECTB.
BBenenue B kBaHTOBYIO MexaHUKy. KopmyckyinsipHo-
BOJIHOBOM AYyaJIM3M 3JIEKTPOHA, YpaBHEHUE e bpoiins,
COOTHOUIEHNE HEOIPENEIIEHHOCTEN
I'eitzenbepra,ypaBuenune Illpegunrepa. KBaHTOBBIE
XapaKTepUCTUKU JJIEKTPOHA. ATOMHBIE OpOUTAIIH.
IMpunuun Ilaymu, mnpaBwio XyHAa, IpaBuia
Kneukosckoro. [TocnenoBaTenbHOCTD 3a10JTHEHUS
3JIEKTPOHAMU ATOMHBIX opOuTareit B
MHOTO3JICKTPOHHBIX aTtoMax. [lepmomnueckuit 3aKoH
.. MenneneeBa U CTPOCHUE ATOMOB 3JIEMEHTOB.
M3MeHeHne cBOWCTB aTOMOB B

rpynmax, HOArpynmnax MU NEPUOJAX MNEPUOAUYECKOMN
CHUCTEMBbI. DHEPTUsl HOHU3ALINH, CPOJACTBO K

QJICKTPOHY, QJIICKTPOOTPHULATCIBHOCTD.
OKUCIUTENbHBIE 1 BOCCTAHOBUTEIbHBIE CBOMCTBA
aTOMOB XHUMHNUYCCKUX 9JICMCHTOB. 3HaueHue

MEPUOUYECKOT0 3aKOHA B XUMHUH. XUMHUUYECKas CBSI3b,
ee npuponaa. KoaneHTHas cBs3b. MeToa BaJ€HTHBIX
ceszeit (MBC). MexaHu3mbl

oOpa3zoBanus  KoBaJleHTHOM  cBs3u.  CBoiicTBa
KOBAJICHTHOM CBSI3U: YHEPTHUsl, IJIMHA,
HAIpaBJIEHHOCTh, HACHIILIAEMOCTbh, MOJISIPU3YEMOCTh U
MOJIIPHOCTh, KPATHOCTb. OCOOEHHOCTH KOBAJIEHTHOU
cBs3u. ['mOpunanzanus aTOMHBIX OpOMUTaJIel, €€ TUIIbI
u 3HaueHue. MoHHas cBsi3b. MexaHU3M 00pa3oBaHUS
n cBoiictBa. [loHsiTHE O MeTaJUIMYECKONH CBSI3U:
MEXaHU3M

00pa3oBaHus, CBOIICTBA. MexMoleKysapHbIe
B3aUMOJIeCcTBUA: cuiibl BaH- nep Baanbca u
BOJIOpOoJIHAas  CBs3b. KOMIUIEKCHBIE  COEOUHEHUS.
TBepmoe, kuakoe, ra3zoo0pasHoe, IUIA3MEHHOE
COCTOSIHUS, HUX ocobeHHocTH. Kpucramimueckoe
cocTosiHMe. Tumbl  KPUCTAJUIMYECKUX  PELIETOK.
ITpupona CBS3U MEXIY YacTULIAMU B
KPHUCTAJUIMYECKUX PEIIETKAaX M BJIMSHUE HA CBOMCTBA
BelecTB. AMoOppHOE U IKHMIKOE  COCTOSHHE.
7KHUIKOKPHUCTATIIINYECKOE COCTOSHUE.

OOmue 3aKOHOMEPHOCTHU
XUMHUYECKHX MPOIECCOB

Xumnueckass TepMoanHamMuka. DyHKIIMKU COCTOSHUSA.
BHyTpeHHsIsI 2Heprust U 3HTANbNUS, UX (UMUECKUN
CMBIC]. IlepBoriit 3aKOH TePMOJUHAMUKH.
CrangapTtHble ycnoBus peakuuil. 3akoH I'ecca u




CIEACTBUS W3 HEro, IPUMEHEHHUE JISI PACUYETOB
TEILUIOBBIX OAJIaHCOB.

ITonsitTue 06 osHTpomuu. M3MeHeHUE SHTPONMUM B
XUMUYECKUX peakmusix U (a30BBIX Iepexoaax.
Oneprus ['mubbca, ee CBI3b C OSHTAlIbIUCH U
SHTPOMUEH. TepMmoaunamuueckoe paBHOBECHE.
Kpurtepun HanpaBieHHOCTA XUMAYECKUX MPOILIECCOB U
MOJIHOTHI UX MTPOTEKAHUS.

IMonsarue o xummyeckor kuHeTuke. Knaccudukarus
peakiuii. 3aKOH JIEUCTBUSI MACC, KOHCTAHTA CKOPOCTHU
peakunu. MOJeKyIsIpHOCTh W TIOPSIIOK PEaKIMHU.
3aBUCUMOCTh CKOPOCTM XHUMHYECKMX pEaKIUHd OT
TeMmrepaTypbl. YpaBHeHue Bant- T'odda. DHeprus
aktuBauuu. [loHaTHEe O (HOTOXMMUUECKMX U IIETTHBIX
peakuusix. Karanutuueckue cucremsl. Ilonsitue o
Katanuze. Xumuueckoe paBHoBecue. I[Ipunuun Jle
MaTenpe. BmusHue pas3muuHblX  (HakTOpOB  Ha
CMEIIEHHEe XUMHUYECKOoTro paBHoBecus. KoHcraHTa
paBHOBECHS.

PacTtBOpHI

CoctaB pacTBOpOB M CIOCOOBI €€ BBIPAXKEHUS.
Knaccudukaius pacTBOpoB. DHEpreTHIECKUE
addexTer  Tpu  pactBopeHuu.  KoiumMraTuBHBIC
cBoOlicTBa pacTBOpoB. 3akoHbl Payns u Baut- ['odda.
PactBopbsI JIEKTPOJIUTOB. DNEeKTPOIUTHYECKAS
JTACCOITUALTHS. CreneHb JTUCCOITUAIINH, ee
3aBHCHMOCTB OT IIPUPOJIBI PACTBOPSEMOTO BEIIECTBA U
pacTBOpUTES, KOHIIEHTPAIINH, TeMIIepaTyPhI.
M3oTonnyeckuit KO3 ULIUEHT. KoncranTa
quccolMalnuu.  3akoH  paszobaBienusi  OcTBalibia.
OCcOo0EHHOCTH CTPYKTYPBI )KUIKOU BOJIbI KAK
pactBoputens. Juccoumanus Bonabl. BomopoaHsbii
nokasarenb cpenbl (pH). Cuma KUcCIoT U OCHOBaHWUIA,
KOHCTAHTa KUCIOTHOCTH, €IMHAs 1IKaJa KUCTOTHOCTU
JUI. BOAHBIX pacTBOpoB. [loHsiTME O MpOU3BEACHUHN
pactBopuMocTHU. ['maponus cosieit. MexaHu3Mbl
rugponn3a. KoHCTaHTa W CTeneHb TUAPOJIW3a, HUX
3aBUCUMOCTb OT TIPUPOJBI COJIM, KOHIEHTpAIIUU WU
TemriepaTypbl. Tumsl rugponusa cojieit. JlucnepcHele
CHUCTEMBI, HX COCTaB, XapaKTEepHbIC IPU3HAKH.
Knaccudukanus aucnepcHBIX CHCTEM, METOIBI HUX
nojyueHus. [ToBepXHOCTHBIE SBIICHHS. AICOPOIUs U
abcopbius. KommouaHbsle CHCTEMBI, HUX CBOICTBA.
Ctpoenue KOJUTOUJTHBIX YaCTHII.
DJNEeKTPOKUHETUYECKUE CBOICTBA.
TepmoaunaMuueckasi (arperaTuBHas) YCTOMYMBOCT.
Cenumenrtauus. Koarymsius.

QHGKTPOXI/IMI/I‘ICCKI/IC
CHCTEMBbI

OKUCIUTETBHO- BOCCTAHOBUTCIILHBIC IMPOLCCCHI.
Baxxneiimue oxkuciuTelm U BoccraHoBuTean. CreneHb
OKHCJICHHA. SHCKTpOXHMI/IqCCKI/IC MpOUECChI.

Bo3HukHOBeHME TOTEHIMAJda Ha TpaHHUIE paszena
(a3. DIeKTPOJHBIN, KOHTAKTHBIM W AUDPY3HOHHBIN
MOTeHIMaabl.  [aJbBaHMYECKHE  3JIEMEHTHl  KakK
ANEKTPOXUMUUCCKHE CUCTEMBI. Nsmepenne
ANEKTPOJIHBIX  TMOTEHIIMAJTIOB. DJIEKTPOXUMUYECKUM




P CTAaHAAPTHBIX  JJEKTPOAHBIX  IOTEHIMAJIOB.
VYpaBHeHue Hephcra. TormmBHBIE  3IEMEHTHI:
MPUHIUIBI IEUCTBUS, OCOOEHHOCTH U

XapaKTEPUCTUKH. Kopposus METAJIOB.
Knaccuduxanus KOPPO3UOHHBIX MPOLIECCOB.

[Tporuecchl kOppo3uu B mpupojae u Texuochepe. Mepbl
3alUTBl OT KOPPO3UU. IDJEKTPOJIM3 PacIUIaBOB U
pPAacTBOPOB, €ro amnmapaTHoe oOecreyeHue. 3aKOHBI
®Dapanes. [lepenanpsbkeHue U NOJSIPU3ALUS; BBIXOM
no Toky. [locrnenoBaTeabHOCT pa3psiiIKu HOHOB Ha
anekTpoaax. O0JacTy MPUMEHEHUS IEKTPOJIN3A.

N30paHHbIe BOMTPOCHI XUMHUH

Mertamtel. OCOOEHHOCTH CTPOEHHUSI aTOMOB S-, p-, d-,
f- meramnoB. Kpucrajmmnueckasi penierka MeTaljIoB.
PacnipocTpaHeHHOCTh M HAxXOXXIEHHE METAUIOB B
npuposae. IloHstTue 00  OCHOBHBIX  crHocoOax
MOJIYYCHUS] METAJJIOB W3 TPUPOJHBIX COCITUHEHUH.
du3nueckue M XUMHUYECKHE CBOWCTBA METAJUIOB.
[Tonsitue 0 METAJUTMYECKUX CIUIaBax u
KOMIIO3MLIMOHHBIX MaTepuajiax Ha OCHOBE METAJIJIOB.
Hcnonp3oBaHue METaIOB U CIUIABOB HA MX OCHOBE B
sHepretuke. [lommepsl. Kitaccuduxamms mommMepos.
Meronsl  monyueHus. CTpoeHMe U CBOWCTBaA
nonmumepoB. Crapenne mnonumepoB. [Ipumenenue
MOJIMMEPHBIX MaTepuaioB B 3NIEKTPO- U
TEIJIOOHEPIeTUKE.

5.2. JlaGopaTopHble 3aHATHUS

HaumenoBaHue TeMbl

Coz[epxcaHI/Ie TCMBbI

OCHOBHBIE
HOMEHKJIATypa
COEIMHEHUN

KJIaCChbI u
HCOPraHUYCCKUX

I/I3y‘-IeHI/IC CBOICTB OCHOBHBIX, KHUCIIOTHBIX n

aM(OTEepHBIX OKCUIOB, THIPOKCHUIOB, KICIIOT U COJICH.

CKopocTh XUMHUECKOHN peakiuu

Nzyuyenne dakTopos,
CMENICHUS ~ XMMHUYECKOTO
pEeaKIuy U yCIIOBUSI.

BIIMSIOIIMX Ha  CKOPOCTh
PaBHOBECHS. XUMUYECKOMN

[Tpurorosnenue pacTBOpOB
3aJJaHHOM KOHIIEHTpaLK1

[TpuroroBrneHue pacTBOPOB C 3aJaHHOM MacCOBOM
JI0JIE, MOJIIPHOWM U HOPMAJIbHON KOHIIEHTPAIIUM.

3HCKTpOHI/ITI/IqCCKa$[ Jucconranua

CpaBHEHME XMMHUYECKON aKTUBHOCTHU KHUCIOT. BrnusiHue
OHOMMEHHOI'O MOHA HA CTENEHb AMCCOLMAIIMU CIIa0bIX
3JIEKTPOJIUTOB. DKCIepUMEHTAIbHOE M3yUYeHHE
nucconmanuu coyieii. MonHble peakuum.

I'maponus pactBOpoOB conen

Nzyuenne ruaposnusa coiieil, oOpa30BaAHHBIX CUJIbHOMU
KHUCJIOTOM U CUJIBHBIM OCHOBaHMEM, CHJIbHON KUCIOTOM
1 CJIa0OBIM OCHOBaHHEM, CIa0ON KHCIOTON U CHIBHBIM
OCHOBAHHEM.

Komnnounnnsie pactBopbl

[TosyuyeHne KOJUIOMAHBIX PACTBOPOB M OINPEHEIIEHUE
3apsiaa KOJUTOUTHOW YaCTHILBI.

OKUCIIUTENBHO-
BOCCTaHOBHTEIIBHBIC PEAKIINHI

OKHUCIUTETBbHO- BOCCTaHOBHUTEIIbHBIC MPOILIECCHI,
MEXaHU3MBbl WX TIPOTEKAHUS, BJIUSHHUEC PA3IMUYHBIX
MapameTpoB. DKCIIepUMEHTAIbHOE M3y4YeHUe

OKHCIIUTEIIbHO- BOCCTAHOBUTEIBHBIX CBOMCTB BEIECTB
MO/ IEWCTBUEM PA3JIMUHBIX (AKTOPOB.




Mertauisl I/IsyquI/Ie XUMHYECKHUX CBOMCTB S-p-d- MCTAJIJIOB.

6. CAMOCTOSTEJ/IbHAS PABOTA

Ne | HaumeHoBaHue TeMbl Coneprxanue Temsl (pas3zaena) TpynoemkocThb
/11 (paznena) B
aKaJeMHYECKUX
yacax
1 CrpoeHue BemiecTBa BeinmonHeHne WMHOMBUAYAJIbHBIX 3aJaHui, | 10

MOJITOTOBKA K TECTUPOBAHUIO U 3aIUTE
J1abopaTOpHON PabOTHI.

2 OO01ue BoinmoniHeHre WHAUMBUAYAIbHBIX 3aJaHui, | 12
3aKOHOMEPHOCTU MOJrOTOBKA K TECTUPOBAHUIO U 3aAIUTE
XUMHYECKUX JTabopaTopHOM pabOTHI.

MPOIIECCOB
3 PactBopsl BeinonHeHne WMHOMBUAYAJIBHBIX 3aJaHui, | 14

MOArOTOBKA K TECTHPOBAHUIO M 3alUTE
J1a00paTOPHBIX PabOT.

4 DNEKTPOXUMUYECKHE BeinonHeHne WHAMBUAYAJBHBIX 3aJaHui, | 12
CUCTEMBI MOJrOTOBKA K TECTUPOBAHUIO U 3aAIUTE
J1aGOpPATOPHBIX PAOOTHI.

5 N36pannbie Bompockl | BeimoaHeHne WHAMBUAYaAJbHBIX 3adaHuid, | 10
XUMUU MOJIrOTOBKA K TECTUPOBAHUIO U 3aIlUTe
J1aGOpPATOPHBIX PAOOTHI.

7. OBPA3OBATE/IbHBIE TEXHOJIOI'MU

[Tpumensiercst 37€KTPOHHOE OOyYeHHUE: JIEKIMHU IMPOBOJSTCA OYHO, HO JJIS 3aKPEIUICHUS
JIEKIIMOHHOTO MaTepuajia MOXHO TMpopadoTaTh JIEKIMH B pEXUME OH- JalH C
WCTIOJIb30BAHUEM 3JIeKTpOHHOTO yueOHoro komiuiekca (OVK "Xumusa") nHa mmatdopme
Moodle, 1abopaTopHbIif TPAKTUKYM - OUHO, B YCIIOBUSX CHEIUATIU3UPOBAHHON XUMHUUECKOMN
nmabopartopun. Y4eOHBIM Kypc pasaenseTcss Ha MOJYJIW, MO KaXIOMY M3 KOTOPBIX
MPEeyCMOTPEHO BBIMOJIHEHUE MHIUBUYAJTIbHOIO JOMAIIHEro 3ajaHus. Pabora Ha Jekiusx
AKTUBU3UPYETCS E€KEMECAYHOM MPOBEPKOM KOHCIEKTOB JIEKIMH, a TaKXe MHPOBEACHUEM
TEPMUHOJIOTUYECKUX JUKTAHTOB U 3KCIIPECC- OINPOCOB IO U3YyUYEHHBIM TemaM. I[lpu
OpraHu3allid CaMOCTOSTENIbHOU pabOThl CTYJIEHTOB, KOHCYJIHTUPOBAHUS MO ONEPATUBHBIM
BOIIpOCAM M KOHTPOJISI 3HAHUM (TECTUPOBAHHUE), a TaKXKe NpPU MPOBEACHUU ISK3aMeEHa
ucnonb3yercs DYK "Xumusa" va miardopme Moodle.
8. OUEHOYHBIE CPEJCTBA JIJI IPOMEXYTOUYHOM ATTECTALIUU

Bomnpocel k 3k3aMeny

1. CrexoMeTprU4YeCKHE 3aKOHBI XUMHUHU (3aKOH COXPAHEHHUS MacCChl, TOCTOSHCTBA COCTAaBa,
3KBUBaJIEHTOB). O0IaCTH UX TPUMEHEHHUS.

2. KBaHTOBO- MexaHuueckass Mojeinb artoma. KopmyckylsipHo- BOJHOBasi IpuUpoja
3JIEMEHTAPHBIX YaCcTUILl. JIUCKPETHOCTb 3HEPTUU NIEKTPOHA. [[pUHIIMIT HEONIPEIETIEHHOCTH.

KBaHnToBBIE uncna, ux pusznueckuit cmpica u 3Hauenus. [punnun [Maymu.

3. IlopsaioK 3amOJHEHUS JIEKTPOHHBIX YPOBHEH B MHOTIO3JIEKTPOHHBIX aTomax. IlpaBuia
KneukoBckoro, uckitouenusi u3 Hux. HopmasnabHble U BO30YXIEHHbIE COCTOSIHUS aTOMOB
anexkTpoHoB. [IpaBuo I'yuna (Xynma).

4. Ilepuonnueckas cucrema anemeHToB .M. MeHeneeBa u ee CBsI3b CO CTPOEHUEM aTOMOB.
OcobeHHOCTH CTPOEHHUS ATOMOB B TJIABHBIX U MOOOYHBIX MOATPYIIIAX.

5. 3aKOHOMEPHOCTU W3MEHEHMSI CBOWCTB 3JIEMEHTOB M MX COEIMHEHUN B COOTBETCTBUU C
3JIEKTPOHHOM CTPYKTYpOM AaTOMOB. ODHEPrus HMOHU3AIMU U CPOJCTBO K 3JEKTPOHY.
DNEeKTpOOTPULATENBHOCTh. M3MEHEHNE OKUCIUTENIbHO- BOCCTAHOBUTEIBHBIX U KHUCIOTHO-
OCHOBHBIX CBOMCTB 3JIEMEHTOB U UX COEITUHEHUN B TPYINAX U NEPUOIAX.



6. KoBajieHTHas XuUMUUYECKasl CBSI3b U MEXaHU3MbI ee 0Opa3zoBaHus. CBOICTBAa KOBAJICHTHOMN
CBSI3U:  JUJIMHA,  JHEPrus,  HAINPABJIEHHOCTb,  HACBIIAEMOCTb,  IOJSIPU3YEMOCTD.
[TonsapHokoBaneHTHAS CBSA3b: IJIMHA JUIIOJISI U JUMOJIbHBIM MOMEHT, BIIMSIHUE UX BEJIMUMH HA
cBOicTBa xumuueckoil cBsizu. KpaTHocTh koBajeHTHOM cBs3u. OOpa3zoBaHHMe CUTMa- U
MUCBSI3EM.

7. T'ubpuaguzanus aTOMHBIX opOutaneil. YciaoBuss U TUulbl TruOpumuzauuu. Poib
rudpuau3anu B 00pa30BaHUU MOJIEKYII.

8. MonHas xumuyeckasi cBsisb. MexaHU3M 0Opa30BaHUs, CBONCTBA MOHHOW CBSI3U (OTINYHE
OT KOBaJIeHTHOW cBs3M). CTeneHb OKMUCIEHUsS aToMmoB. [lonsipuzanus U MOJIsIpU3yIollee
JIeiCTBHE NOHOB, BIIMSIHUE UX HA CBOMCTBA BEIIECTBA.

9. MexmMorekysipHble B3auMoiecTBus (cuiibl Ban-nep- Baanbca, BojgopoaHasi CBA3b).

10. Mertannuyeckas CBSI3b, MEXaHU3M OOpa30BaHUS U CBOMCTBA.

11. Dueprernueckue >PPEKTb XUMHUECKMX peakiuid. XuMHUuecKas TEpPMOIUHAMUKA.
Xumuyeckue cuctemMbl. M1300apHbie U U30XOpHBIE MPOLIeCcChl. 'OMOTeHHbIE U Te€TePOTEeHHbIE
cuctemsl. [ToHsiTHe «(da3za» B reTepOreHHBIX CUCTEMAX.

12. TloHsiTue BHYTPEHHEW 3HEPrUU U IHTAIBIUU. DHTAIBINS XUMUUYECKHUX IPOLIECCOB U
(ha30BBIX IpeBpaIleHuil. JHTAJIbIIUI 00pa30BaHUs BelllecTBa. 3akoH I'ecca U ciaeacTBUE U3
HEro, 3Ha4YeHME B pacueTe TEIIOBbIX OAJIAHCOB.

13. TTonstue sHTpormu. M3mMeHeHWE 3HTpONUU TpU (DA30BBIX MEPEXOaX M XUMHUECKHUX
peaxiusax. CTangapTHasi SJHTPOMUS BEIIECTBA.

14. Dueprus I'mb6ca: u3MeHeHHE NPU XUMUYECKUX H300apHBIX IMpolieccax. XUMUYECKOe
CPOJICTBO BEIIECTB U HAIPABIEHHOCTh XUMHUECKON PEaKIUU.

15. XuMunueckasi KHHETHKA. 3aBUCUMOCTh CKOPOCTH XUMUUECKOM peakIMu OT KOHUEHTpAIUU
pearupyrommx BelIeCTB, TEeMIEpaTypbl, JaBJICHUS. ODHEPrus AaKTUBAIMU U AaKTUBHbIC
MoJiekyibl. YpaBHeHue Bant-I'odda. 3akoH melicTByrOmmMX Macc, 00JIaCcTH ero MpUMEHEHUS.
KoHcTaHTa CKOpOCTH XUMUYECKON PEAKIINU.

16. BiusiHMe Ha CKOPOCTb peaklMil MPUPOAbI M BEIMYMHBI MOBEPXHOCTH PEarHpPYIOIINX
BenlecTB. [IpuMeHeHne 3akoHa JEHCTBYIOIIUX Macc K reTeporeHHbIM cuctemam. [lonsitue o
KaTaJause.

17. HeobpaTtumbie 1 oOpaTUMbIe MPOLECChl. XMMUUECKOE paBHOBECUE (C KMHETUUECKOW U
TEPMOJIMHAMUYECKON Touek 3peHusi). KoHcTaHTa paBHOBECHS B TOMOTEHHBIX U
TeTEPOTEHHBIX Mpoleccax U ee cBs3b ¢ sHeprueit ['mboca. [Mpunmun Jle latenwe.

18. Ompenenenue u kjaccudukaius pacrBopoB. PacrBopumocts. BnusiHue Ha
PACTBOPUMOCTD MPUPOIbI KOMIIOHEHTOB, TEMIIEPATYPbI, 1aBjieHUs. MI3MeHeHNe IHTAIBIINYT U
SHTPOIUU IIPU PACTBOPEHUU.

19. JlaBneHue HaCBIIEHHOTO Mapa Haja pacTtBopoM. 3akoH Paynsa. M3meHnenune temnepatyp
KUIIEHUS U 3aMep3aHus (KpUCTaUIM3allui) pacTBOpoB. MeanbHble U peajbHbIe PACTBOPHI.
ITpumenenue k HuM 3akoHa Payns.

20. [TonsiTMe OCMOTHUUYECKOTO AaBiieHus. 3akoH Bant-I'odda.

21. PactBopbl 35eKTpoiuToB. Teopusi 3JIeKTPOJIUMTUUECKONW Auccouraluuvu. Polib MoJekyn
pactBopuTenss B mpoiiecce auccormanuu. CreneHb auccouuanuu. Crabble U CUIIbHbBIC
3JIEKTPOJIUTHI.

22. Cnabsie snektponuthl. Koncranta nucconmanuu. CTyneHuaTas JUccOLMalns ciaabbix
3JIEKTPOJIUTOB.

23. CwibHBIE D3JIEKTPOJIUTHL. AKTHUBHOCTH HMOHOB. BlMsiHME KOHIEHTPAIMU CUJIBHBIX
3JIEKTPOJIUTOB HA UX XUMHUUECKYIO AKTUBHOCTb.

24. Boga. OcoOGeHHOCTH BOJIbI KaK paCTBOPUTENIS. DIEKTPOIUTHYECKAS JUCCOLUALINS BO/IBI.
HNonHoe npousseaenune Boabl. Bogopoanslii mokaszartenb cpensbl. [lonaTue o0 nHaukaTopax.
25. I'mpponu3 coneil. Mexanusm ruaponusa. Tunsl. I'maponusa. CreneHb IMApoOIN3a, €€
3aBUCHUMOCTD OT MIPUPO/IbI COJIU, KOHIIEHTPAIIUU U TEMITEPATYPHI.

26. JlucnepcHOCTh M AMCHIEpPCHbIE CUCTEMbI, MX Kiaccudukauus. KoionaHble CHUCTEMBI.
30JI1 ¥ TelIi, UX CBOMCTBA.

27. DIeKTpOXMMHUYECKHE TIpollecChl. BO3HMKHOBEHHME TOTEHIMAa Ha TrpaHule ¢as
«QIIEKTPOJIUT — 3JIeKTpoa». MW3mepeHue »seKTpOAHBIX MOTeHUHaI0B. CTaHIapTHbIN
3JIEKTPOJIHBINA MOTEHIMA. 3ABUCUMOCTD BEIMUUHBI 3JIEKTPOJIHBIX TOTEHIIMATIOB OT MPUPOIbI



3JIEKTPOJOB U 3JIEKTPOJIUTOB, KOHIEHTpaunu 1eKTponutoB. @opmyna Hepuera. IlonsTue
0 KOHTAKTHOM U JU(PPY3MOHHOM MOTEHIIMAIAX.

28. XuUMHYEeCKHME HCTOYHUKHU OIyieKTpuueckoil sHeprun (XUII). Ilpunmun naedcTBus
rajnpBaHnveckux aneMeHToB. DJC u ee muzmepenue. OKUCIUTETbHO- BOCCTAHOBUTEIbHbBIC
MOTEHIIMAJbl, HMX 3aBUCUMOCTb OT KOHIIEHTpPALMU pPacTBOpoB. 29. DeKkTpoaHas U
KOHIIEHTpalnoHHas nojspuszauus. [Ipunnun nerictBus

KOHUEHTPALMOHHBIX [AJIbBAHUYECKUX 3JIEMEHTOB, AKKYMYJISITOPOB, TOIUIUBHBIX 3JIEMEHTOB.
30. Dnexktponus. 3akoH PDapanes. DPuszuueckuit cmbica uuciaa Dapanes. IloreHuuan
pas3inoxkeHusl. DJIEKTPOAHAS M KOHIIEHTpalMoHHas nossipuzauus. [lepenanpsbkenue. Beixon
1O TOKY.

31. IlocnenoBaTenbHOCTh BOCCTAHOBJICHHMS] HA KAaTOJIE U OKWCIICHUS Ha aHOMAE (JJIEKTPOJIN3
pacIuiaBoB M PacTBOPOB, 3JEKTPOIM3 C HEPACTBOPUMBIMU U PACTBOPUMBIMU AHOJAMHU).
[TpakTHueckoe MpUMEHEHHE IEKTPOJIN3A.

32. Koppos3uss MeramioB. Kiaccudukamums KOppO3UMOHHBIX IIPOILIECCOB. XHMMHUUECKas
KOppo3us (razoBasi M KUAKOCTHAS). DIEKTPOXUMHUYECKast Koppo3us. PaKTOpbl, BIUSIOINE
Ha CKOPOCTb KOPPO3MH. 3AIUTA METAIUIOB OT KOPPO3UHU.

33. Merasutbl. CTpoeHHE aTOMOB METAJIJIOB TJIABHBIX U MOOOYHBIX MOArPyMIM. TUITBI CBS3U B
TBEPJIOM U KUIKOM COCTOSIHMHU. PacmpocTpaHEHHOCTh U COCTOSIHUE METAJIJIOB B MPHUPO/IE.
OcCHOBHBIE CITOCOOBI U3BJICUEHUS METAIOB U3 MPUPOIHBIX COCTUHEHUM.

34. Meramwtbl, ¢uU3NUECKMEe M XUMUYECKHe cBoiicTBa. I[lpumenenne B sHepreTuke. THITbI
METAJUIMYECKHX CILUIABOB.

35. Hewmeramsl. CTpoeHue aToOMOB HEMETAUIOB. PacmnpocTpaHeHHOCTh B HPUPOIE.
[TpupoaHbie coeguHEHNST HEMETAIIOB, MOJIYYeHUE B CBOOOJHOM COCTOSIHUM. DU3nyeckue 1
XMMHUYECKHE CBOMCTBAa BOAOpOAA, yIJIepoJa M KpeMHMs, azoTta U (ocdopa, kuciopona u
CEpPblL, TAJIOTEHOB.

36. [Tonumepsl. Ctpoenue. Metoasl noinyuenusi. CBoiicTBa noaumepos. [IpuMenenue.

37. KoyutouiHbIE pacTBOPHI M UX CBOMCTBA.

38. YCcTONUUBOCTh KOJUIOUAHBIX pacTBOpoB. Koaryssauus

BapuaHnT Tecra:

1. Oxcun kpemuus (IV) moxer pearupoBats ¢ (BbIOEpUTE JBA OTBETA):
a) HCI

6) K20

B) NaOH

r) Fe(OH)2

o) H20

2. B kakoM COeIMHEHUH CTETIeHb OKUCIICHUS a30Ta OTpULlaTeIbHAs?
a) KNO3
6) N203
B) NH3
r) NO2.
X Y

3. B cxeme npeBpatenuit Fe [1 FeCl3 1 Fe(NO3)3 BemiectBamu X u Y SIBISIOTCS:
a) AgNO3
6) HNO3
B) HCI
r) Cu(NO3)2
n) CI2
OTBET: X Y

o a



4. DnmekTpoHHAsT ~ KOHPUTYpauus  BaJCHTHOTO  OJHEPreTUYecKoro  ypoBHa  3S23p6
COOTBETCTBYET (BBIOEPUTE IBA OTBETA):

a) Al+3

0) P+3

B) 40 18Ar

r) 24 12Mg

n) Cl-

5. YcraHoBUTE COOTBETCTBUE MEXIy (DOPMYIION BeIIeCTBA M THIIOM peaM3yeMOM B HEM
XUMHUUYECKOU CBA3U:

dhopmya BemecTa XUMUYECKAs CBS3b
1.SO2 a) KOBaJIEHTHAs TOJIsIpHAs
2.02 0) KOBaJIeHTHas HEMOJIIpHas
3. Fe B) HOHHAs

4. N2 ') METaJUIM4ecKast

5. K20

6. CuClI2

7. H2S03

OTBET:a 6 B r

1,7 24 5,6 3

6. Ha xaxnmoit opOutamu mnomemniaercss He Oojee JBYX JJIEKTPOHOB, HUMEIOLIUX
IIPOTUBOIIOJIOKHbBIE (AHTUIIAPAJIJIENIbHBIE) CIIUHBL. DTO ...

a) [IpaBuio KieukoBckoro

6) [TpuHIIMTT HAUMEHBIIIEH SHEPTUH

B) [Tpunuun I[Maynu

r) [Mpuxmun XyHaa

7. PaBHoBecue B cucreme C(1B) + 2N20(r) = CO2(r) + 2N2(r) + Q cMecTUTCS B CTOPOHY
MPOJYKTOB PEAKIIUU IIPU:

a) TMOBBIILIEHUU TEMIIEPATYPBI

0) MOBBIIICHUH JaBICHUS

B) NOBBILLIEHUU KOHLIEHTpauu N20

') HOBBIIIEHUU KOHLIEHTpaIuu N2

1) IOHWKEHUHN TEMITEPATYPBI

8. Macca nHutpata cepebOpa, Heobxomumoro s mnpurotoBieHus 200 mia pacTBopa C
MOJISIPDHOM KOHIIEHTpaIei pactBopéHHoro BemiectBa 0,05 momb/ 51, cocraBiser __ -----
r. (Otser 1,7)

9. [lana cxeMa ypaBHEHUS PEaKIUU
Mn(NO3)2 +PbO2 + HNO3 [1 Pb(NO3)2 +HMnO4 + H20
ITepen oxucnureseM HEOOXOIUMO TTOCTABUTH KOIPPHUIIUEHT:
a)l 0)2 B) 3 r) 4 n) 5

10. O6BEM pacTBOpa COJSTHOM KHUCIOTHI ¢ MOJIIPHOM KOHIIEHTpalei skBuBajieHToB 0,05
MOJIB/ JI, HEeoOXomuMmblid i HeWrpanmm3amuu 30 M pacTBopa TUAPOKCHUAA HATPUS C
MOJISIpHOH KOHIeHTpauuen sxBuBaieHToB 0,01 Mo/, paBeH MJI (OTBET MPEACTABBTE
C TOYHOCTBIO J10 HelbIxX yucen). (OTset 6)

11. CornacHO TEpPMOXUMHYECKOMY YPaBHEHHIO
3PH3(r) + 402(t) = P205(x) + 3H20(x); [1 fH029& — 2360 x/Ix;
ITpu o6pazosanuu 0,5 monb P20S5 BeiaenmIOCH kJx Termorel  (OTBeT 1180)

12. BLIpa)KeHI/Ie IIEPBOI'0 3aKOHA TCPMOJIUHAMHUKHU UMECT BUL



A)Q=1 UA

b)Q=1 B A

B BEQ+A

DA=1 BQ

13. OcmoTuueckoe maBieHHE pacTBopa caxapo3bl (Mr = 342), comepxamero 16 r
pactBopéHHOro BemiectBa B 350 r© Boabl (INIOTHOCTh PACTBOPA CUUTATh PABHOU €IUHUIIE),
P TEMIIepaType 293 K ITa (R = 8,31 Jx/moins - K)

a) 0,31 0) 311,23 B) 325,46 r) 0,14

14. Omnpenenute TtemmepaTypy KHUIEHHSI pacTBOpa, coaepkamero 1 r HuTpoOeH3ola
CO6HS5NO2 (Mr = 123) B 10 r Genzona. D0ynuocKkonnyeckass KOHCTaHTa OeH30Jla paBHA
2,57 1 (Temmepatypa kuneHus yuctoro 6enzomna 80,2 [1 C.

a) 2,1 0) 82,3 B) 209 r) 78,1

15. Ilpu paboTe raapBaHUYECKOTO 3JIEMEHTA, COCTOSIIEr0 W3 IUHKOBOTO U MEIHOTO
9MEeKTPo/IoB, MOrpyxk€HHbIX B 0,02 M pactBopsl uxX cyibhaToB, Ha aHOJE MPOTEKAET
peakuusi, ypaBHEeHUE KOTOPOIl UMeeT BUJ:

a) Cu2+ + 2e = Cu0

6) Cu0 — 2e = Cu2+

B) 2 H20 + O2 + 4e = 4 OH-

r) Zn0 —2e = Zn2+

16. Cymma ko3¢ uiimeHToB B 00IIEM ypaBHEHUH AJIEKTPOJIM3a PACTBOPA XJIOPUIA HATPHUS C
WHEPTHBIMH 3JIEKTPOJAMH paBHA:

a)5

0) 4

B) 3

r) 8

17. st IpOTEKTOPHOM 3aIMTHI JKejie3a OT KOPPO3UU MOYKHO MCITOJIb30BATh:
a) HUKEJIb 0) o510BO B) QJTFOMUHUMA ') CBUHEII

18. Komtonnas yacruua, obnagaromnas nojoXUTEIbHbIM 3apsioM, 0Opa3yeTcsl B peaKLusX,
CXeMBI KOTOPBIX UMEIOT BUJI (JIBa OTBETA):

a) K4[Fe(CN)6] (136.) + 2 CuSO4 [1 Cu2[Fe(CN)6] + 2 K2S04

6) K4[Fe(CN)6] + 2 CuSO4 (u36.) [] Cu2[Fe(CN)6] + 2 K2SO4

B) KI (130.) + AgNO3 1 Agl + K NO3

r) KI + AgNO3 (136.)[] Agl + K NO3

19. HpI/I aBapuy Ha 3aBOAC B BOAY IIONAJIM 4YaCTUIbl HOAWAA CBHHIA, 3apPsKCHHBIC
OTPULATCIIBHO. HaI/I60J'IeC O9KOHOMUYHLIM KOAryjasaTopom 6y,JICT QJICKTPOJINT:
a) MgCl2; 6) AI(NO3)3:; B) Na2S04: r) K3PO4.

20. Bo ckombpko pa3 yBeaumuurcs ckopocTh peakiuu 2NO(r) + CI2(r) = 2NOCI(r), ecnmm
JIaBJICHUC B CHCTEME YBEIIMUMTCS B 3 pasa’
a)3 0)9 B) 27 r) 81

21. Ilpu puccommamuu mo [ crymenu komruiekcHoro coenunenust [Pt(NH3)4CI2]CI2
oOpasyeTrcs HOHOB XJI0opa:
a)l 0)2 B) 3 r)4

22. K mucnepcHbIM cHCTeMaM, KOTOPbIe HA3BIBAIOTCS OMYJIbCUSIMH, OTHOCAT (BbIOEpUTE ABA
OTBETA):
a) ropsiuee MOJIOKO



0) Boma-HEPTH

B) xJ1€0

T') IOy THBIE Ta3bI
J1) My4Hasi IbLIb

23. Jlan rampBaHWYeckui ameMeHT —Snll Sn2+0] Alg Ag. CTtaHmapTHBIA 3JIEKTPOIHBINA
MOTEHLMAJI METAJJIOB 10 OTHOIIEHUIO K TIOTEHLHUAJdy CTaHJApPTHOIO BOJOPOJHOTO

3JIEKTpOJIA: 1 qSn) = — 0,14; [ qAg) = 0,8. Crangapraas DC snemeHTa B
BOJIbTaxX paBHA:
a) 0,66 0) 0,94 B) 0,76 r) 0,84

24. Kakoi IpoayKT 00pa3yeTcst Ha KaToe MpH 3JIeKTposin3e pactBopa xjtopuaa meau (I1):
a) MeJib

0) BOJIOpOa

B) KHUCJIOPOI

T) XJI0p

25. IMonuMepsl, KOTOPBIE MOJIYYAIOT B PE3YJIbTATE PEaKIMU MOJIMMEPU3AllUU (BBIOEPUTE IBA
OTBETA):

a) heHonpopMabIeruIHas CMoJIa

0) MoJIUNpPONUIEH

B) OJIMATUJIEHTEpedTAIAT

T') MOJTUCTUPOIT

26. JKécTkol sBseTcs BOJIa, B KOTOPOM €CTh U30OBITOK (BBIOEPUTE JIBA OTBETA):
a) MOHOB KaJIbIIHUS

0) MOHOB TPEXBAJICHTHOT O keJe3a

B) OCTATOYHOI'O XJIOpa

I') MOHOB MarHus

J1) MIOHOB CTPOHIIUS

27. dopMybl BELIECTB, C BOJAHBIMU PAaCTBOPAMU KOTOPBIX MPU KOMHATHOW TeMIIepaType
B3aMMO/JICUCTBYET Meb (BbIOCpUTE IBA OTBETA):

a) HNO3

6) AgNO3

B) Fe(NO3)2

r) H2SO4

n) CaCI2

28. @OopMyIIbI TPOAYKTOB PEAKIIMH ATFOMUHUS C COISTHOU KUCITOTON U KO3 (MUITMEHTHI TIEpeT
HUMH B COOTBETCTBYIOIIIEM YPABHEHUU PEAKIIUU:

a) AICI3 u 3H2

6) 2AICI3 u 2H2

B) 2AICI3 u 3H2

r) AICI3 u H2

29. BrICIINif OKCUJT 3JIEMEHTA C TTOPSIKOBBIM HOMEPOM 15 COOTBETCTBYET hopMmyie:
a) 2205

6) 2203

B) 90

r) 220

30. dopMyIa BemecTBa, KOTOPOE B OKUCIUTETbHO-BOCCTAHOBUTEILHON PEAKIINH
KMnO4 + Na2S03 + H2S04 [1 K2S0O4 + MnSO4 + H20 + Na2S0O4

MPOSIBJISIET OKUCIIUTENIbHBIE CBOMCTBA

a) Na2SO3



6) KMnO4
B) H2SO4

r) Na2SO4
1) MnSO4

9. YYEBHO- METOANMYECKOE U NTHO®OOPMALMOHHOE OBECIIEYHEHME
JAUCHUITJIMHBI

a) muTepaTtypa
1. AxmeroB, H. C. O6mas u Heopranunueckas xumus / H. C. AxmeroB. — 13-¢ u3m., crep.
— Camnkr- IletepOypr : Jlanp, 2023. — 744 c. — ISBN 978-5-507-45394-8. — Texkcr :
9NeKTPOHHBIN //  JlaHb : 3IIeKTpOHHO- OubmuoteuHass cucrema. — URL: https://
e.lanbook.com/ book/267359 (mata obpamenus: 12.05.2024). — Pexum nmocryna: mis
ABTOPU3. IMOJIb30BATEIICH.
2. T'enbpman, M. . Heopranuueckas xumus : yaeonoe nocodue / M. U. I'enbdman, B. I1.
KOctpatoB. — 2-e usn., crep. — Cankrt- [letepOypr : Jlans, 2022. — 528 ¢. — ISBN
978-5-8114-0730-9. — Tekcr : amekTpoHHBI // JIaHb : 3JIeKTPOHHO- OMOIMOTEYHAS] CUCTEMA.
— URL: https:// e.lanbook.com/ book/210713 (mata oOGpamenus: 12.05.2024). — Pexum
JIOCTyTA: JJIsl aBTOPU3. TTOJIb30BATENCH.
3. I'munka, H. JI. O6mas xumusa B 2 1. Tom 1 : yueObnuk ams By3os/ H. JI. 'munka ; moxg
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0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchl

Ne Haumenosanune Ormnucanue

1 | LibreOffice becninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL
https://ru.libreoffice.org/about-us/license/




2 | http:// DOnekTpoHHas OubmuoTeyHass cucrema «lM3maTenbcTBa
www.e.lanbook.com Jlanp», TemMaTHUyecKue IIaKeThl: MaTeMaTuka, (QU3HUKa,
WH)XEHEPHO-TEXHUYECKUE HAYKU, XUMUS

3 | http://elibrary.ru Hayunas snextpoHHast OMbImoTeKa XypHaioB

4 | https://urait.ru OnekTpoHHas Oubnuoreunas cucrema «kOpaiit»y. DBC
«Opaiit» B motHOM 00beMe COOTBETCTBYET TPeOOBAHUSIM
3akoHoAaTenbcTBa PD B chepe oOpazoBaHms

5 | https:// MHoronpopuIbHbIHI 00pa3oBaTeIbHBIN pecypc
www.studentlibrary.ru «KoHCynbTaHT  CTyA€HTa»  SBJISETCS  3JEKTPOHHOM
6ubmuoreynont cucremoit (DBC), mnpegocraBisIOLIEH
JOCTyn 4epe3 ceTb VIHTepHeT K yuyeOHOW JuTepaType Hu
JIOTIOJTHUTENIBHBIM ~ MaTepuaiaM, TPUOOPETEeHHBIM Ha
OCHOBAaHUU MPSMBIX JOTOBOPOB C MPaBOOOIaAATEIIMH.
[TonHOCTBIO COOTBETCTBYET TpeOOBaHUSAM (PerepaibHbIX
TOCYIapCTBEHHBIX 00Pa30BATEIBHBIX CTAHIAPTOB TPETHETO
MOKOJIEHUSI K KOMIUIEKTOBAHUIO OUOJIUOTEK, B TOM UMCIIE
3JIEKTPOHHBIX, B YacTu (hopMUpoBaHUs (POHIOB OCHOBHOM
U JgononHuTenbHOU JnuTepatypsl, aiasg CIIO, BIIO wu
ACITUPAHTYPBI

B) mpoeccoHalIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ne HaunmenoBanue Omnucanue

1 | http://www.xumuk.ru [TouckoBass  cucremMa 1O  XUMHUH,  cojaepXkamias
nHQOpMAIIMIO TIO  HEOPTaHWYECKOW, OPTaHUYECKOM,
KOJUIOMJTHOM W XMMHUU WM TIO JHUCHUIUIMHAM XUMHUYECKOTO

pohuIIst
2 | https:// MynbTuTpan — WH(OpMAIIMOHHAS CIPaBOYHAS CHUCTEMa
www.multitran.com/ «DIEeKTPOHHBIE CIIOBAPI»
3 | Google scholar ITouckoBast cucremMa MO TOJHBIM TEKCTAM Hay4HBIX

MyOIuKaIuii Bcex (GopMaToB U JUCIUILINH

4 | http://window.edu.ru/ Nudopmanmonnass cucrema «EmmHOE OKHO JOCTyna K
00pa3oBaTEIbHBIM pecypcaM» COACPKUT JIIEKTPOHHbBIC
BEPCHUH YUYEOHBIX MaTEPHUAIOB U3 OUOJIMOTEK BY30B
pa3IMuUHbIX peruoHoB Poccuu, HayyHass W MeToaudecKas
auTepaTypa

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITINHBbI
3aHATUS TO  JUCUUIUIMHE TPOBOMSTCS B CIEHUAIM3UPOBAHHBIX  TOMEIICHUSX,
MPEACTABIISIOIINUX COOOM yueOHbIe ayIUTOPUU ISl IPOBEAEHUS 3aHATUM JIEKUMOHHOTO TUIIA,
CPYIIIOBBIX U WHAUBUIYAIBHBIX KOHCYJIBTAIMM, TEKYIIErOo KOHTPOJS U MPOMEKYTOUHOM
arrecrauuu. [ mnpoBeneHUs] JIEKIMOHHBIX M MPAKTUUYECKUX 3aHATUH HCIOJIB3YeTCs
ayIUTOPUsl, OCHAIIIEHHAS TPE3CHTAIMOHHON MYJIbTUMEANIHHON TEXHUKOH (MIPOEKTOP, IKPaH,
HOYTOYK). g mpoBeneHus 1a0OpaTOPHBIX 3aHATHI HCIOJb3yeTCs CHEelUaTIU3UpOBaAHHAS
naboparopusi o0IIel M HEOPraHMYECKOW XHMMHUM C COOTBETCTBYIOIIMM OOOpYyIOBAHUEM,
MaTepualiaMd U peakTuBamMu. Bce moMereHus, B KOTOPBIX TMPOBOMISTCS 3aHSTHA,
COOTBETCTBYIOT JE€HCTBYIOIIUM CAHUTAPHBIM M MPOTUBOIMOXAPHBIM MpaBUIAM M HOPMAaM.
Kaxnpiii  oOywaronuiics oOecrnieueH HMHAMBUIYAJIbHBIM JOCTYIOM K  3JIEKTPOHHO-
OMOIMOTEYHBIM CHUCTEMaM U K 3JEKTPOHHOW 0Opa30BaTeIbHONW CETH YHUBEpPCUTETA.
CamocrosiTennbHass pabora 00y4arolIMXCS OCYLIECTBIISIETCS B IOMEIIEHUSX, OCHAIIEHHBIX
KOMITBIOTEPHON TEXHUKOW C BO3MOXKHOCTHIO MOAKIIIOUeHUS K ceTu Internet u obecriedueHnem
JIOCTyMa K 3JIEKTPOHHON 00pa30BaTEIbHOM CETH YHUBEPCUTETA.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

DK3aMeH

Jlexnun

[TpakTrueckue 3aHATHS

JlaGopaTopHbIie pabOTHI

HNKP

CamocrosiTenbHas paboTa

1 cem,

6.0

0.0

4.0

0.0

125.0

9.0 akaj. yaca

(akan.
(akam.
(akam.
(akan.
(akam.

yaca)
yaca)
yaca)
yaca)

gaca)

OO1mas Tpy10eMKOCTh AUCHUILUTHHBI cocTaBisgeT 144.0 (akaz. yaca), 4.00 (3.e.)

CTPYKTYPA JHCLIAILINHBI

Ne [ Tewma (pasgen) |C Busibl KOHTaKTHOH paboOTHI U Kontpon| Camocros Dopmbl
/it | OACHUIIINHEI, e TPYAOEMKOCTbD (B aKaIeMHUYECKIX b (B TeJabHas TEKYILIETro
KypcoBas M Jacax) akazemu | pabota (B KOHTPOJIS
paboTa e[ 0 T3 | P | vikp | KTO | ko | Ueckux [ akagemud | ycreBaemocTu
(TpoexT), c yacax) €CKMX
MPOMEXYyTOYHAs | T yacax)
aTTeCTALIMS p
1 Ctpoenue 112 25 NupuBuayans
BellleCTBA HOE 3aJIaHHe,
TeCT
2 Oo0mmme 1 25 NunuBunyans
3aKOHOMEPHOCTH HOE 3aJaHHeE,
XUMUYECKUX TeCT
IIPOIIECCOB
3 PactBOopnI 1 25 NuauBunyans
HOE 3aJJaHHE,
TeCT
4 Onektpoxumuuec| 1 |4 2 25 WNunuBuayans
KHE CHCTEMBI HOE 3aJaHHe,
TECT, 3aIUTa
nmabopaTopHOi
paboThI
5 N36paHHbIe 1 2 25 NuauBunyanp
BOITPOCHI XUMUHU HOE 3aJaHHe,
TECT, 3aIUTa
nabopaTopHOi
paboThI
6 DK3aMeH 1 0.3 |8.7
Hroro 6.0 1] 0.0 | 40| 0.0 0.0 | 0.3 8.7 125.0
CAMOCTOATEIBHAA PABOTA
Ne | HaumenoBaHue TeMbl Coneprxanue Temsl (pas3zaena) TpynoemkocTh
1/ (paznena) B
AKaJIEMHUYECKUX
gacax
1 CrpoeHue BeniecTa BoinmonHeHne WHAUMBUAYAIbHBIX 3aJlaHUid, | 25
HOATOTOBKA K TECTUPOBAHUIO
2 OO6mue BeinonHeHue WHAMBUAYAIBHBIX 3aJaHUM, | 25
3aKOHOMEPHOCTH MOJArOTOBKA K TECTUPOBAHUIO
XUMHUYECCKHUX




IIpoLecCcoB

PacTtBOpHI BoeinmoniHeHne WHAWBUAYAIBHBIX 3aJaHUi, | 25
MOJITOTOBKA K TECTUPOBAHUIO

DIEKTPOXUMHUYECKHUE BoinmonHeHUe WMHAWMBUAYAIBHBIX 3aJaHui, | 25

CUCTEMBI MOJATOTOBKA K TECTUPOBAHMUIO U 3AIIUTE
J1abopaTOpHON PabOTHI.

M36panuble Bompockl | BelloHeHne WHOMBUAYANIBHBIX —3aJaHu, | 25

XUMHUH

MOATOTOBKA K TECTUPOBAHUIO U 3aIlHUTE
J1abopaTOpHOH PabOTHI.




