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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

4 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 84
4aCOB Ha KOHTPOJIb 18
Pacnipenesienne 4acoB TUCHMILIMHBI 110 ceMeCTPamM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anatui v | poo| vIo PIT
Jlexuyun 14 |14 |14 |14
JlabopatopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
B tom uucre uHT. 10 10
Uroro ayn. 42 (42 (42 |42
KonrakrHas pabotra |42 (42 (42 |42
Cawm. pabora 84 |84 |84 |84
Yacel Ha KOHTPOJIb 18 |18 |18 |18
HUroro 144 | 144 | 144 | 144
Bupsl KOHTpONA B CeMeCTpax:
PacuerHo-rpaduueckas padbora 1 ceMecTp

OKx3aMeH 1 ceMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

2.1

- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3UUYCCKHIX, XUMHUYCCKIX U OMOJIOTMYECKAX OCHOB B 3KOJIOTHH M MPUPOIONOIBE30BAHUS,
METOJIJaMH XHMHYECKOTO aHaJIi3a, 3HAHISMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0oTOOpa U aHaJM3a re0JIOTHYECKUX 1 OMOJIOTHYECKHUX P00, a TaroKe HAaBBIKAMH WACHTHU()HUKAIIMHA U OIHCAHUS
OMOJIOrMYECKOr0 Pa3HOOOPa3Hs, €ro OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTIMYECTBEHHON 00paOOTKN HH(pOPMAIIUU

3. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBI

Hukn (pa3gen) OIL: | b1.0

3.1

TpeGoBaHus K npeBapUTEIbHOIl IOATOTOBKe 00y4aIOLIerocs:

3.1.1

3HaTh:

3.1.2

-COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTH(i)I/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.13

TEPMOAUHAMUKY U KUHETHKY.

3.14

YMeTs:

3.1.5

- OIIPEACIIATh U paCCUUTHIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peaKuHﬁ 1 UX HAIPABJICHHOCTb.

3.1.6

HaBrik:

3.1.7

- BBIIIOJTHCHUA XUMHUYECKOT'0 3KCIICPUMCHTA

3.2

JAucuuniunel (MOLY/14) U NPAKTHKH, AJ18 KOTOPbIX OCBOEHHE JAHHON JUCUMIJIMHBI (MOYJIs1) HEO0OX0AMMO KaK
npejauecTByionee:

3.2.1

I'eorpagust

322

OO0m1as HKOJIOTHs

323

O3HaKOMUTENbHAs MPaKTHUKA

324

ITouBoBeEeHNE

325

dusuka

3.2.6

T'eonorusa

3.2.7

T'eoskomorus

3.2.8

VYuenne o chepax 3emn

3.29

Du3nKa OKpY>KaoIIEeH Cpebl

3.2.10

XuMus OKpyKaroled cpesl

3.2.11

Hayuno-uccnenoBatenbsckas paboTa (OJTydeHUE TEPBUYHBIX HABBIKOB HAYYHO-HCCIIC0BATEILCKOM paboThI)

3.2.12

Y4eOHas TexXHOIOTHUeCKas (IPOSKTHO-TEXHOIOTUIECKast) TPaKTHKa

3.2.13

OKoJIOTHS paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

32.14

MeToabl SKOJOTHUECKUX UCCIIeT0BAaHUM

3.2.15

Hayuno-uccrenosarensckast pabora (HHP)

3.2.16

CHUCTEMHBIN aHAJIN3 ¥ ONITHMH3AIIHS pGHICHI/Iﬁ

3.2.17

Texnonornueckast (IPOSKTHO-TEXHOJIIOTHIECKAsT) MPaKTHKA

3.2.18

XHUMHUYECKHE U (bnano-mequcme MCTOJbI aHAJIN3a

3.2.19

3amuTa BRITYCKHON KBaNu(HKAIIMOHHON paboTsI, BKIIOYAs TOATOTOBKY K IPOIEIype 3alUThl ¥ IPOLEAYPY 3allUTEI

3.2.20

XUMAYecKre U (PU3UKO-XUMIYECKIEe METO Bl aHAJIH3a OKPY KaroIel cpe sl

4. KOMIIETEHIIUN OBYYAIOINET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHHUITJIMHBI

(MOJILYJIST)

OIIK-1 :

CnocoGeH pemiaTs THIOBBIE 321249 MPogecCHOHAILHOM TeATeILHOCTH HA 0CHOBE 3HAHNIT OCHOBHBIX 32KOHOB

MAaTEMATHYECKHUX U €CTECTBEHHbIX HAYK C MIPUMECHCHUEM I([H(l)OpMalIPIOHHO-KOMMyHl/lKaIII/IOHHle TeXHOJ]Ol"P[ﬁ;

OIIK-1.1

. I/IcnonmyeT OCHOBHBI€ 3aKOHBI MATEMATUYCCKUX U €CCTCCTBCHHBIX HAYK JIs pEHICHUA CTAHAAPTHBIX 3a1a4 B obnactu

naHamagTHON apXUTEKTYPhI

5. CTPYKTYPA U COAEPKAHUE JUCLUILINHBI (MOLY.Is)

Kon
3aHSTHS

HaumeHoBaHue pa3/iesioB Cemectp / | Hacos | MnaukaTopsl | Jluteparypa HNuTepakr. Ipumeuanue
TeM /BUJ 3aHATHS/ Kype




Paznen 1. 1. OcHOBHBIE 3aKOHBI
XHUMHH.

1.1 OrnpeieneHne YKBUBAJIIEHTHO OIIK-1.1 JI1.1 J11.2
HMacchl MeTajuia moooseMy JI1.3J12.1
BBIIENMBLIETOCS Bogopona. /J1ab/ J2.2

JI2.3J13.1
JI3.2
31
Pa3zpen 2. 2. Ctpoenne aToma.
Ilepuonnyeckas cucrema
aaementoB JI.U. MenaeieeBa.

2.1 Crpoenue atoma. CoBpeMeHHas OIIK-1.1 JI.1J11.2
MOJIEb COCTOSIHUS DJIEKTPOHA B JI1.3J12.1
aToMme. DJIeKTPOHHbIE 000I0YKH B 2.2
atome. KBaHTOBBIC YHcCHa. JI2.3J13.1
Ipunnun [Maymu. [TpaBuno Xyuna. JI3.2
Ilepnoauueckuii 3axon JI.11. 91
MeHnieneesa B CBETE
COBPEMEHHOW TEOPUHU CTPOCHHS
aToMma.

/Jex/

2.2 CrpoeHue atoMa. XuMHYECKast OIIK-1.1 JIT.1J11.2
cBs13b. CTpoeHHE aToMa U JI1.3J12.1
CHCTEMAaTHKa XUMUYECKUX J2.2
aneMeHTOoB. [lepuonuyeckas JI2.3J13.1
CHUCTEMa 3JIEMEHTOB M U3MEHEHHE J3.2
CBOMCTB 2J1eMeHTOB. THIIBI 21
XUMHUYECKHUX CBS3EH U UX
xapakrepucTtrka. CTpoeHue u
CBOICTBa MOJIEKYJI
Mp/

Paznen 3. 3. Xumunueckasi CBsI3b U
CTpOeHHe MOJIEKY.JI.

3.1 XuUMHUYECKAsI CBSI3b M CTPOCHHUE OIIK-1.1 JIT.1J11.2
MOJIEKY L. JI1.3J12.1
Turer XUMUYIECKON J2.2

CBSI3H: KOBaJIEHTHas, JI2.3J13.1
WOHHAs, BOJIOPOHAS, JI3.2
mertamyeckas. CTpoeHue 21
MoJIeKyJl. Bnusinue tuna
XUMHYECKOW CBSI3H Ha
CBOWCTBA BEIIIECCTB.
/JTex/

3.2 Crpoenne aroma. XuMudeckast OIIK-1.1 JI1.1J11.2
cBs13b. CTpoeHue aToma u JI1.3J12.1
CHUCTEMAaTHKa XUMHYECKUX J2.2
a1eMeHToB. [lepuonnyeckas JI2.3J13.1
CHCTEMa DJIEMEHTOB U U3MEHEHHE J3.2
CBOWCTB 3JIEMEHTOB. THIIBI 21

XUMHUYECKHX CBSI3€H U UX
xapakrepuctuka. CTpoeHue u
CBOICTBa MOJIEKYJI

Mp/

Paznen 4. 4.3nepreruxa
XHMHYECKHX MPOLECCOB.




4.1 OHepreTuka XMMUYECKUX OIIK-1.1 JI1.1J11.2
MPO1IeCCOB. XUMUYECKAS JI1.3J12.1
KUHETUKa DHEPreTU4ecKue 2.2
3¢ EKTHI XUMUYECKUX PEAKIIHH. JI2.3J13.1
BuyTpennss sueprust u JI3.2
sHTanbmusA. TepMoxumus. 3aKoH 21
I'ecca. Temnora o6pa3oBaHmst
XUMHUYECKUX COCTMHCHUI.

[oHsiTHE 00 SHTPOITUH U SHEPTHU
I'm66ca. CKOpOCTh XMMHYECKIX
peakiuii, BIusSHUE Ha Hee
Pa3IuYHbIX (HaKTOPOB.
XUMHUYECKOE PaBHOBECHE.

ITpunnun Jlelllarense,
CMELICHUE paBHOBecHs.(A
KOHKPETHBIX CUTYyalUil)

/JTex/

4.2 DHepreTuka XUMUYECKUX OIIK-1.1 JIT.1J11.2
npoueccoB. PacueT sHTanbINN JI1.3J12.1
XUMHUYECKUX J12.2
PeaKIuii. JI2.3J13.1

Mp/ JI3.2
31

4.3 OmnpeneneHne SHTAIBIUN PEaAKIII OIIK-1.1 JI1.1J11.2

HelTpanuzanuu /J1a6/ JI1.3J12.1
2.2

J12.3J13.1
JI3.2
21

Paznea 5. 5. CxopocTtb

XHUMHUYECKHX peakuuii u

XHMHYecKoe paBHOBecHe.

5.1 Kuneruka xumuueckux OIIK-1.1 JI1.1J11.2
npoueccoB. PacueT ckopocTu JI1.3J12.1
XUMHYECKHUX peakuuid. [TpaBuio J12.2
Bant-T'odda. Ipuammm JI2.3J13.1
JlelllaTenbe, cMeleHue JI3.2
XUMHYECKOTO PaBHOBECHUS 31
(pemeHME CUTYAIIMOHHBIX 33/1a4).

Mp/
5.2 CKOpOCTh XUMUYECKHX PEAKIIA U OIIK-1.1 JI.1J11.2
XUMHUYecKoe paBHOBecue /J1ab/ JI1.3J12.1
J12.2
J12.3J13.1
JI3.2
31
Pa3znes 6. 6. Bona. Odmas
XapaKTepPUCTHKA PACTBOPOB.

6.1 Boga. O6mmas xapakreprcTuka OIIK-1.1 JIT.1 J11.2
PacTBOpOB. JI1.3J12.1
CriocoObI BEIpaKEHHSI COCTaBa J2.2
pactBopoB. PUBUKO-XUMHUYECKHE JI2.3J13.1
CBOICTBa pacTBOPOB JI3.2

HEDJICKTPOJIUTOB u 21
SIIEKTPOITUTOB. 3akoH

Bant-T'odda u
Payns.(AHanu3 KOHKPETHBIX
CUTYalui)

/Jlex/




6.2 OOmas xapakTepucTuka OIIK-1.1 JI1.1J11.2
pacTtBOpoB. Pacyer KoHIIEHTpaluu JI1.3J12.1
pactBopos /IIp/ 2.2

J12.3713.1
JI3.2
31
6.3 IIpurorosienue pacTBopa OIIK-1.1 JI.1J11.2
3aJlaHHO# KOHIIeHTpanuu. /J1ab/ JI1.3J12.1
2.2
J12.3J13.1
JI3.2
31
Pazpnen 7. 7. PactBopsl
JIEKTPOJIHTOB.

7.1 PacTBOpBI 371€KTPOTUTOB. OIIK-1.1 JIT.1J11.2
DNEeKTPOINTHYECKAS JI1.3J12.1
nuccormanyg. Knaccuduxkanms 2.2
3JIEKTPOIUTOB. Teopusi CUITBbHBIX JI2.3J13.1
AJIEKTPOJUTOB. 3aKOH pa30aBICHUs JI3.2
OctBanbna. ['maponus coneit 21

/JTex/

7.2 CBoiicTBa pacTBOpPOB. OIIK-1.1 JI1.1JI1.2
Konnurarusueie cBoiicTBa JI1.3J12.1
pacTBopoB (perieHue 2.2
CHTYAI[HOHHBIX 3a]a4). J12.3713.1

Mp/ JI3.2
31
7.3 Peakiuu B pacTBOpax OIIK-1.1 JI1.1J11.2
3JIEKTPOJIUTOB. JI1.3J12.1
/J1a6/ 2.2
J12.3J13.1
JI3.2
31

7.4 CBoiicTBa pacTBOPOB. OIIK-1.1 JI1.1JI1.2
Konnurarusueie cBoiicTBa JI1.3J12.1
pacTBopoB (perienue 2.2
CHTYAI[OHHBIX 3a]a4). J12.3713.1

Mp/ JI3.2
31

Pa3znea 8. 8. lucnepcunie

CUCTEMBI M KOJLJIOUIHbIE

PacTBOpHI.

8.1 JlucnepcHbIe CUCTEMBI. OIIK-1.1 JI1.1J11.2
Krnaccudumkanus no creneHu JI1.3J12.1
JUCIIEPCHOCTH U arperaTHoMy 2.2
cocrosiHuio. Komnonausie JI2.3J13.1
pacTBophl. AncopOuus J3.2
KOJUIOUJHBIX pacTBOPOB, 21
00pa3oBaHHEe MHILIEILIBL.

Koarymsiius kommonos. /Jlex/
8.2 Konnouaneie pactopsl /J1abd/ OIIK-1.1 JI1.1J11.2
JI1.3J12.1
J12.3713.1
JI3.2
31

Paznen 9. 9. OxkucaureabHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIHH.
OCHOBBI JIEKTPOXHUMHUH.




9.1 OCHOBBI NEKTPOXUMHH. 1 2 OIIK-1.1 JI1.1J11.2 0
CraHgapTHBIC IEKTPOIHBIC JI1.3J12.1
TIOTEHIINAIIBI METAJLJIOB. JI2.3J13.1
DNEKTPOXUMHYECKUH PsijT JI3.2
HaNpsHKEHUH METaJJIOB. 21
l"anbpBaHUYECKHE IIEMEHTHI.

Kopposzus metanmnos. 3amuTa oT
KOPPO3HH.

DIEKTPOIIU3.

/JTex/

9.2 Peaxumm oxuciaenus- 1 2 OIIK-1.1 JIT.1 J11.2 0

BoccTaHOBJIeHus /J1ab/ JI1.3J12.1
2.2
JI2.3J13.1
JI3.2
o1
93 OCHOBBI  3JIEKTPOXUMUHU. 1 2 OIIK-1.1 JI1.1JI1.2 0
CocrasieHue JI1.3J12.1
OKHCITUTEIIbHO- JI2.3J13.1
BOCCTaHOBUTEJIbHBIX pEeaKuil. JI3.2
DJEKTPOJIN3 PaCIIaBOB U 21
pacTBOpoB
Mp/
Paznen 10. 10. Xumuueckas
uaeHTHpUKAIUA

10.1 N3yueHne TeopeTHIecKux 1 41 OIIK-1.1 JIL.1J11.2 0
BOIIPOCOB, BBINOJIHEHNUE JI1.3J12.1
TEOPETUUECKUX 3aJJaHUM, peleHue JI2.3J13.1
3agayq. /Cp/ JI3.2

91
Paznen 11. 11. KommuiekcHbie
coeTMHEeHUs

11.1 N3yueHue TeopeTHuecKux 1 43 OIIK-1.1 JI1.1J11.2 0
BOIIPOCOB, BBITIOJTHEHHE JI1.3J12.1
TEOPETUYECKUX 3a/laHUM, pelIeHue JI2.3J13.1
3amad. /Cp/ JI3.2

21
Paznen 12. 12. Kontpoas

12.1 [TonrotoBka kK UTOTOBOMY 1 18 OIIK-1.1 JI1.1 J11.2 0
KOHTPOJIIO OCBOCHUS AUCLUTIIHHBI JI1.3J12.1
B (hopMme dK3aMeHa. /OK3aMeH/ J12.3J13.1

JI3.2
21

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEe BONIPOCHI U 3aJaHUSI

IIpu ocBOCHNY NUCIUILIMHEI TPEAYCMOTPEH IPOMEKYTOUHBIH M HTOTOBBIH KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuii KOHTPOJIb 3HAHUN TPOBOAMUTCS B COOTBETCTBHH ¢ [looskeHreM o TeKyIeil arTectaiuu o0ydaromuxcst ot 15 mas 2024r.
Tekymas arrecranus B popme 6aIbHO-peHTHHIOBOH cucteMsl (Janee - BPC) npumensiercs uist 00y4arommxcst 04HOH GOpMBbI
o0OyueHwus.

B pamkax BPC ycneBaeMoCTh 00y4aronuxcs Mo Kayka0Hi AUCIUILTHHE OLICHUBAIOT CIEAYIOIIUe BUIbI KOHTPOJIS: TEKyIHHA KOHTPOIb
(TK), mpomesxyTounbiii kouTposs (1K), aktuBHOCTB (A) 1 uToroBbiit kouTposb (MK). Crava 3auera/sx3amMeHa o0si3aTebHa TPU
KETaHNH 00YJaroIerocs MOBBICUTH HTOTOBBIM PEHTHHTOBBIN OauT MITH eCITH CTyAeHT He HaOpai mo bPC MuHIMasHOE KOITMYECTBO
6amoB (51 Gam).

IIepuonuunocts nposenenus TK u I1K:

- TEKyL[H KOHTPOJIb — 3 33 CEMECTD;

- IPOMEXXYTOUHBINA KOHTPOJIb — 3 3a CEMECTP.

IIpu ocBOEHHUU NUCUMIIIMHBI IPELYCMOTPEH IIPOMEXKYTOUYHBIM U UTOTOBBIM KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuit KOHTPOJIb 3HAHUII MPOBOAUTCS B COOTBETCTBUU ¢ [lonoxkeHneM o Tekyeil aTrectanuu odydaromuxcs ot 15 mas 2024r.
Texkymas arTecTanus B popMe 0auTbHO-PEHTHHTOBOW cucTeMs! (fajiee - BPC) mprmMensieTcst At 00y9aromuxcst O94HOH (OpPMBI
o0yueHwus.

B pamkax BPC ycnieBaeMoCTh 00yUaromuxcst Mo Kax 101l AUCHUILINHE OLIEHUBAIOT CIIEAYIOIINE BUJIbI KOHTPOJIS: TEKYLIMNA KOHTPOJIb
(TK), mpomesxyTounblii kouTpois (1K), aktuBHOCTB (A) 1 uToroBbiii kKoHTpob (MK). Cnaya 3auera/sk3amMeHa o0s3aTenbHa PU
JKEJIAaHUH 00YJaIOIIerocs ITOBBICHTH NTOTOBBIH PEUTHHTOBEIN OAJIT WIIM €CJIN CTYAeHT He Habpan o bPC MuHNManbsHOE KOJIMYECTBO




6amnoB (51 Gamm).

[Tepuoauunocts nposenenus TK u I1K:

- TeKyIH KOHTPOJIb — 3 3a CEMeCTp;

- IPOMEXKYTOUYHBIA KOHTPOJIb — 3 3a ceMecTp.

IIpu ocBoeHMM TUCIUILIMHBI IPEyCMOTPEH IPOMEKYTOUHBIM X UTOTOBBII KOHTPOJIb 3HAHUH CTYAECHTOB.

Tekyuuii KOHTPOJIb 3HAHWI TPOBOJIUTCS B COOTBETCTBUU C [lo0KeHHeM o TeKylen aTTectanuu o0yvaroniuxcs ot 15 mast 2024r.
Texymas arrecTanus B popMme 0auTbHO-PEHTHHTOBOH cucTeMs! (faiee - BPC) mpumMensieTcs At 00y9alomuxcst O94HOH (OpPMBI
o0yueHwHs.

B pamkax BPC ycnieBaemocTb 00y4aromuxcst o Kax 101 JUCHUILUIMHE OLICHUBAIOT CIICIYIOLINE BUJIbI KOHTPOJIS: TEKYIIHH KOHTPOIIb
(TK), npomexxytounsiii koHTpois (1K), aktuBHOCTE (A) 1 nToroseiit kKoHTpois (MK). Cnaga 3adera/sx3aMeHa o0s3aTeNIbHA TIPH
JKEeJIAaHUH 00YJaIOIIerocs MOBBICUTH UTOTOBBIN PEUTHHTOBEINA OAJIT MIIH €CJIN CTyAEHT He Habpan no bPC MuHNManbsHOE KOIHYECTBO
6ayos (51 6amn).

[Tepuoguunocts nposenenus TK u I1K:

- TeKyIIUH KOHTPOJb — 3 32 CeMecTp;

- IPOMEXKYTOUYHBIA KOHTPOJIb — 3 3a ceMecTp.

TEKYHH/IPT KOHTPOJIb Ne 1 (ot 6 no 10 6amioB);
BAPHUAHT Ne 1

1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONINX COCTUHCHUIT:
H3BO3, NaH2PO4

2. 1 r IByXBaJICHTHOTO MEeTaJlIa BEITECHSAET U3 pacTBOPA
MeIHOU comu 2,61 T Menu. Beraucinte SKBUBaJICHTHYHO

Y aTOMHYIO MacChl M HA30BUTE METAJIJI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/MoIb.

BAPHUAHT Ne 2

1. PaccunTtaTh 3KBUBAJIEHTHYIO MacCy CJlEIyIOIINX COeIUHEHU:
P205, CaOHNO3

2. BoruncnuTe 3KBUBaJICHTHYIO MacCy METalia, €CJIM €r0 OKCH]T
conepxur 19,66 % xucnopona.

BAPUAHT Ne 3

1. PaccunTtaTh 3KBUBAJIEHTHYIO MacCy CJleIyIOIINX COeIUHEHUN:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTansa BBITECHSIOT U3 KUCIIOTHI 5,6 11 BOJIOpOa,
U3MEpEHHOoro npu H.y. HaliTu 5kBUBaJeHTHYIO Maccy MeTallia.

BAPHUAHT Ne 4

1. PaccunTtaTh SKBUBAJIEHTHYIO MAcCy CJlEIyIOIINX COeIUHEHUI:
PbS, CuOHCI

2. OmnpeiennTe SKBUBAICHTHYIO Maccy MeTallia, eCiu

ero coequHeHue ¢ GTopoM coxepkut 87,5 % merania.
DkBuBaJleHTHast Macca ¢pTopa paBHa 19 r/mMomb.

BAPUAHT Ne 5

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COeJUHEHNUIL:
Si02, K2HPO4

2. "3 2,4 r metaia noy4eHo 4,8 T cynb(uaa Meramia.
DKBUBaJIeHTHAs Macca cepbl paBHa 16 r/monb. Haiigure
SKBHMBAJIEHTHYIO MacCy MeTallia.

BAPUAHT Ne 6

1. PaccunTaTh SKBHBAICHTHYIO MACCY CIEAYIOIINX COCANHCHHUIM:
Ca(OH)2, AI2(SO4)3

2. Ilpu pactBopenuu B kuciore 11,9 r meTasnia BELAETHIOCH
2,24 n Boopoia, U3MEPEHHOTO IpH H.y. Onpenenure
SKBHUBAJICHTHYIO MacCy MeTajuia.

BAPUAHT Ne 7

1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLUX COCAUHEHUI:
HNO3, Fe(NO3)3




2. OHO ¥ TOXE KOTMYIECTBO METaJIa pearupyeT 6e3 ocTaTka
¢ 0,4 r kucnopona u 0,8 apyroro snemenrta. Haiiqure
HKBHUBAJICHTHYIO MAacCy 3JIEMEHTA.

BAPHUAHT Ne 8

1. PaccunTtaTh 3KBUBAJICHTHYIO MaccCy CJlEIyIOIINX COeIUHEHUI:
NH4Cl, MgOHBr

2. Ha mefitpammsanuro 19,6 r kiuciaoTs Tpedyercst 16 T

ruapokcuaa HaTpust. OnpenennuTe SKBUBAJICHTHYIO MACCy KHCIOTEL

BAPHUAHT Ne 9

1. PaccunrtaTh 3KBUBAJICHTHYIO MacCy CJlEIyIOIINX COeIUHEHUN:
H2S04, NaHSiO03

2. Ilpu cxxuranuu 1,8 T TpexBaJIEHTHOTO METaJlIa MOJIy4eHo 3,4 T
ero okcuga. Halinure SKBUBAaJIEHTHYIO M aTOMHYIO MacChl METajlla.

BAPUAHT Ne 10

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHHUIL:
Zn(OH)2, FeSO4

2. Onpenenure 3KBUBAJIICHTHY0 Maccy MeTaiia, 0,12 r koToporo
BBITECHSIIOT U3 KUCIOTH 112 Mi Bogoposa, U3MEPEHHOTO MpH H.Y.

TEKYIHH KOHTPOJIb Ne2 (ot 6 10 10 6asios);

BapuanTt Ne 1

1. Hanmmwre ypaBHEHHS peaKiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 —

2. Hanmmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIPHOH (hopme.
Yxkaxure cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH —

BapuanTt Ne 2

1. Hanmmure ypaBHEHHS peaKiiuii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJIIpHOH (hopme:
a) CuSO4 + Na2S —

0) KOH + HNO3 —

B) CaCO3 + HCl —

2. Harmummre ypaBHEHHS peakiui B MOJICKYJISIPHOIN 1 HOHHO-MOJICKYJISIpHO# (opme.
VYkaxure cpeny pactsopa u pH:

a) CH3COOK + HOH —

0) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

BapuanT Ne 3

1. HanmmmTe ypaBHEHNS peakyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIAPHOH (opMe:
a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hanmmwre ypaBHEHHS peaKiiii B MOJIEKYIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme.
Vkaxxute cpeny pactsopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

1. Hanmmure ypaBHEHHS peaKiiiii B MOJIEKYIISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCI —

2. Hanmmte ypaBHEHUS peakiiuil B MOJIEKYJISIPHON W HOHHO-MOJIEKYJISIpHOH opMe. YKakuTe cpery pactBopa u pH:
a) KI+ HOH —




6) AI(NO3)3 + HOH —
B) Na2CO3 + HOH —

Bapuanr Ne 5

1. Hanniwmre ypaBHEHHS PEAaKIHii B MOJIEKYJISIPHOW U MIOHHO-MOJIEKYJIAPHOH (opme:

a) Na2S0O4 + BaCI2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hanumure ypaBHEHMsI PEAKIHid B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# hopMme. YkakuTe cpeny pactBopa u pH:
a) NH4F + HOH —

0) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuanr Ne 6

1. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOiT (hopme:

a) FeCI2 + Na2S —

6) CH3COOK + H2504 —

B) CaCO3 + HNO3 —

2. Hanummre ypaBHEHHsI peaKIHii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJIIpHO# hopMme. Ykaxkute cpeny pactBopa u pH:
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

1. Hanmmmre ypaBHEHHS peaKiiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanmimure ypaBHEHHMS peaKiiii B MOJIEKYIIPHOH U HOHHO-MOJIEKYIISIPHO (opMe. YKaxuTe cpexy pacTsopa u pH:
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K25+ HOH —

Bapuant Ne 8

1. Hanmmmre ypaBHEeHHs peakiyii B MOJICKYJIAPHOH U HOHHO-MOJIEKYIIIpHOH (hopme:

a) H2S04 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hammmmre ypaBHEHUsI PEAKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# opMme. Ykaxkute cpeny pactBopa u pH:
a) NH4CN + HOH —

6) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

1. Hanmmmre ypaBHeHHs peakiyid B MOJICKYJIIPHON U HOHHO-MOJIEKYIISIpHO# (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr —

2. Hanmmmre ypaBHeHHS peakiiid B MOJICKYJIIPHOM U HOHHO-MOJIEKYJISIPHOI (opMe. YKaxkure cpery pactBopa u pH:
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH —

Bapuant Ne 10

1. Hanmmure ypaBHEHHS peaKiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2S0O4 + NaOH —

B) HI + KOH —

2. Harmummre ypaBHEHHS peakiUil B MOJIEKYJISIPHOI 1 HOHHO-MOJIEKyIsIpHOI hopme. Ykaxute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH —

TEKYIIMH KOHTPOJIb Ne 3 (ot 6 10 10 6amioB)
BAPHAHT Ne 1
Makc.6amn
Ha ocHoBanun QJICKTPOHHBIX ypaBHeHI/IfI pacCTaBUTh KOB(bCI)I/IL[I/ICHTLI, YKa3aB OKHCJIMTEIIb 1 BOCCTAHOBUTEJIb
a) NaBr + PbO2 + H2S04 —PbS0O4 + Na2S04 + Br2 + H20
6) CI2 + KOH — KCI + KCIO3 + H20
OnpeﬂennTe THUIT HpI/IBeZleHHLIX BBIIIEC OKUCINTECIBbHO-BOCCTAHOBUTECIIBHBIX peaxunﬁ




BAPHUAHT Ne 2
Makc.6amn
Ha ocHOBaHMM 3IE€KTPOHHBIX yPaBHEHUI PACCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEINb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2S0O3 — K2S04 + K2S
OnpeﬂenHTe THUIT HpI/IBeI[eHHLIX BBIIIC OKUCINTCIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI_H/H\/'I

BAPUAHT Ne 3

Makc.6amn
Ha ocHOBaHUM 3JIEKTPOHHBIX YpaBHEHUH paccTaBUTh KOA(QPHULINUEHTHI, yKa3aB OKUCIUTEIb U BOCCTAHOBHUTEb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
0) 12 + KOH — KIO3 + KI + H20
Onpenem/lTe THI MTPUBEACHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pe-aKuHﬁ

BAPUAHT Ne 4
Makc.6amn
Ha 0CcHOBaHHH 3IIEKTPOHHBIX YPaBHEHHI PACCTABUTH KOIDPUIIMEHTHI, YKa3aB OKUCIIUTENb U BOCCTAHOBHUTEb

a) KCrO2 + KOH + Br2 — K2CrO4 + KBr + H20
6) H3PO3 —PH3 + P205 + H20

OHpC}IeJ’II/ITC THII IPUBCACHHBIX BBIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKI.[PIﬁ

BAPUAHT Ne 5
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KOI(D(DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) AsH3 + 02 — As203 + H20
6) C12 + KOH —KCIO + KCI + H20

OnpenenHTe THUII IPUBEACHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

BAPHAHT Ne 6
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPABHCHUH PACCTaBUThH KOG DHUIIUCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20
6) KCIO3 + HCI — CI2 + KCI1 + H20

OHpeZ[eJ'II/ITC THUII IPUBCACHHBIX BBIIIC OKUCIIMTCIIbHO-BOCCTAHOBUTECIIBHBIX pe-aKuHﬁ

BAPHAHT Ne 7
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUH PaCCTaBUThH KOG DUITHCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh

a) H202 + KMnO4 — MnO2 + KOH + 02 + H20
6) KNO3 — KNO2 + 02

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

BAPUAHT Ne 8
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) PbO2 + HCI — PbCI2 + CI2 + H20
6) HIO3 + HI — 12 + H20

OHpeIIeJ'II/ITe THUII IPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

BAPHAHT Ne 9
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPABHCHUH PACCTABUThH KOG DHUITUCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh




a) KMnO4 + HCl — CI12 + MnC12 + KCl1 + H20
6) HCIO3 —CIO2 + HCIO4 + H20

Onpez{eJmTe THUI MTPUBEICHHBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX pe-aKI_[I/Iﬁ

BAPHUAHT Ne 10
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) H202 + CrCI13 + KOH — K2CrO4 + KCl + H20
0) Cul2 — Cul + 12

OnpeneﬂHTe THUII TPUBEACHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

[TPOMEXXYTOUYHBII KOHTPOJIb Ne 1 (ot 9 10 15 Gamios);

Bapuant Ne 1

L. CocTaBbTe MOJNHYIO 3IEKTPOHHYIO (opMyity amementa Ne 85. HazoBUTE 3TOT 3JIeMEHT M yKaXKHTE, B KAKOM IIEPHOJE,
rpynIe U NOATrpyIIe OH HAXOAUTCS, K KAKOMY CEMEHCTBY OTHOCUTCS U Ha KAKUX SHEPIreTUUECKUX YPOBHAX U MOLYPOBHAX
HaXOJATCS €r0 BAJICHTHBIE DJICKTPOHBL.

2. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy odpazoBanusi mosnekyd H2 u N2. Ckonbko G- U m- cBszei
B 3TUX MOJIEKyJ1ax?

3. TemoBoit addexr peaximu C(x) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 k/[>x. Beraucnauts craHmapTHyIO
sHTanenu0 o0pazoBanus N20, ecniu AHCO2 (r) =-393, 5 kI»/MOTb.

4. Kak crnenyeT n3MeHHUTh JAaBJICHUE ra30BOM CMECH Ui TOTO, YTOOBI YBEIHMUUTH CKOPOCTh PEAKIIUU 2S02 (1) + O2 (r)
—2S03(r) B27pasz?

5. BeramennTs TeMnepatypHbId K03((GUINEHT CKOPOCTH PEaKIUH, €CIIU MPHU MOBHIIIEHNH TeMiepa-Typsl Ha 40 °C peakims
yckopsiercst B 16 pas.

6. Kak cMecTuTh BI€BO paBHOBECHE PEAKIMU

N204 (r) [ 2NO2 (r) — 184,6 kJ[x?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIIEKTPOHHYIO (hopMyny ¥oa U rpadUuecKyIo CXeMy pacIpeesieHHs ero IEKTPOHOB 10
SHEPreTHUECKUM SUeiikaM B HOPMAIEHOM U BO30YXIEHHOM cOCTOsTHHAX. Kak BiHseT creneHb Bo30YKICHHUS dJICKTPOHOB Hoa Ha
€ro BaJe€HTHOE COCTOSHUE?

2. Kakue THITBI XUMHYECKOH CBSI3U MMEIOT MecTo B MoJiekyinax CO2, C12? M300pa3uTh reoMeTpude-CKOe CTPOCHUE
MOJIEKYI ¥ CXeMBI IepEKPBIBAHHS HJICKTPOHHBIX 00IAaKOB.
3. Paccuntats sHTansmmi0 obpasoBanus HCI, ucxoas u3 TepMOXUMHYIECKOTO yPABHEHUS

4 HCI (r)+ 02(r) = 2 H20(r) + 2 CI2(1),
ecm AHx.p. = -114,2 x/I)x, AHH20(1) = -241,8 x/I>x/Monb

4. Kak m3mennrcst ckopocts obpataoi peakimu N2 (r) + O2 (1) [ 2NO (r), ecnu yBeIHMUIHTH JaBICHUE B 2 pa3a, a
TEMIIEPaTypy OCTaBUTh HOCTOSIHHOMN?

5. Kax u3meHuTCst ckopocTh peakiuu npu noHmwkeHud temieparypsl ¢ 80 °C no 50 °C, ecnu TeM-niepaTypHbId
KO3 (PUIIEHT CKOPOCTH PeaKiy paBeH 27

6. B kakoM HampaBIeHHH CMECTHUTCS PaBHOBECHE PEAKLIUH

2CO (1) + 02 () 1 2CO02 (1) — 566 xllx

a) TIpY TOHIDKCHNH TeMITepaTypHI;

0) py OHVKEHHUHN TaBJICHUS?

Hanummure Bblpa)keHre KOHCTaHThl paBHOBECHS ATOW PEAKLIUU.

Bapuant Ne 3

1. Kax n3MeHsI0TCsl CBOIMCTBA - 3JEMEHTOB C YBEIMYEHHEM 3aps/IOB sAep HX aTOMOB:

a) B IIpeJieTiax JaHHOTO Ieprofa; 0) B peienax JaHHO! rpymbl. OTBET MPOMLIIOCTPUPOBATH IIPH-MEPaMH.

2. Kaxk o6pasyercs nonHas cBa3p? Kakue ameMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpu-Mepsl.

3. CKOJIBKO TEIUIOTHI BBLACIUTCS MpH OKucieHun 103 1 aMMHaka, U3MEPEHHOTO MPHU HOPMAJIbHBIX YCIOBHSX, 10 PEAKLIHH:
4NH3 (1) + 502 (r) = 4NO (1) + 6H20 (1), AH° =-904,8 xJ[x

4. Kak m3mennrcst ckopocts npsimoit peakiu 2CO (1) + O2 (1) [ 2CO2 (T), ecnu gaBleHHE B CHCTEME YBEIHYHUTH B 4

paza?

5. BBIUHCINTD TeMrepaTypHbIii K03()(UIMEHT CKOPOCTH PEaKIluH, €CH MpH MOBBIIIeHHH Temrepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PEaKL1H Bo3pocia B 729 pas.

6. Kaxumy M3MEHEHUSIMU TEMIIEpaTyphl, JaBJICHUS U KOHIICHTPAIlMH MPOAYKTOB PEAKIIMH MOXKHO CMECTHUTh PaBHOBECHE B

CHCTEME BIIEBO?




2H2 (r) + 02 (r) [ 2H20 (1) + 483,6 &l

Bapuant Ne 4
1. Kakne »meMeHTHI IepHoIUUecKOl CHCTEMBI IPEICTABIAIOT CO00il caMblif aKTHBHBII METalll M CaMBblil aKTUBHBIHA
HeMeTan? Jlath OOBSICHEHUS U COCTaBUTh MOJHbIE 3JEKTPOHHBIE (hOPMYIIBI THX AIIEMEHTOB.
2. N300pa3uth cTpykrypHbie Gopmyisl coeaunenunii K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTele-HU OKHUCICHHOCTH
9JIEMEHTOB B 3THX COeMHEHMsIX? Kakie THIIBI XMMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKyJax?
3. BbIuncnnuTh, CKOIBKO TEIUIOTH BBLACIUTCA MPH o0xure | kr cynbduna MUHKA 10 PeaKnuu:

27ZnS (k) + 302 (r) = 2Zn0 (k) + 2S02 (1), AH° =-943,6 ]k
4. Bo ckompko pa3 3amemmurces mpamast peakuus  3H2 (r) + N2 (1) [ 2NH3 (1) €CJIU JIaBJIEHUE B CHUCTEME yNajeT B 2
paza?
5. Ha ckonmpko rpagycoB Hago yBEIHUYHThH TE€MIIEPaTypy, UTOObI CKOPOCTh PEaKIMU Bo3pocia B 27 pa3s, eclu
TeMIepaTypHbIH KO3 (OUINEHT CKOPOCTH PeaKny paBeH 37
6. B xakoM HamnpaBIEHUM CMECTUTCSI PABHOBECUE PEAKLIUU

2CO (r) [1 CO2 () + C (1) — 172,5 x/Ix
a) TIPY TTOBBILICHUY AaBJICHUS;

0) IpH NOHIKCHUH TEMIIEPaTyPHI;

B) IIpU NOBBIMIEHUH KoHIeHTpanun CO2?

BapuanT Ne 5

1. N300pa3uth pacrpeneneHue 3JIeKTPOHOB MO KBAaHTOBEIM S4YeHKaM B aToMax aproHa, KambIws, docdopa.

2. IMpuBectn mpuMep MONEKYJNBI ¢ Sp2- THOpHIU3anUeH MEKTPOHHBIX 00makoB. Kakoit yrom mMexmay cBA3sSMHU B 3TOH
Moutekyie? V300pa3nuThb ee MpocTpaHCTBEHHYIO CXEMY

3. Omnpenenuts SHTANBINIO oOpa3zoBanus CS2, ucxons M3 ypaBHEHHS

CS2+302— CO2+ 2502 + 1100 x/Ix,
eciiu AH CO2 (1) = - 393 x/]x/ moab, AH SO2 (1) = - 297 x/]x/ Mmonb

4. Kax u3MeHUTCsI CKOpOCTh peaKiuu 2NO (r) + CI2 (r) [1 2NOCI (1) py yBeNnuYeHUH KoHueH-Tpauud NO B 2
paza?

5. Kak u3MeHHTCSI CKOPOCTh peakiuu MpH HoBsimeHnn TemmepaTtypsl ¢ 0 °C o 50 °C, ecnu TeM-nepaTypHbIi

KO3 (PUIIHEHT CKOPOCTH PEaKyu paBeH 37

6. B xakoM HampaBJICHHUH CMECTHTCS PAaBHOBECHE PEAKIIH

N2 (r) + O2 (1) [ 2NO (1), AH° >0
a) TIpH MOBBIIIEHHH TEMIIEPATYPBI;
0) pY MOHKESHUH TaBJICHUS?
Hanummre BeIpakeHUE KOHCTAHTBI pAaBHOBECHSI 9TON PEAKLUHU.

Bapuant Ne 6
1. BaneHTHBIC 3JIEKTPOHBI aTOMOB 3JEMEHTOB ONHCHIBAIOTCS (popMyInamMu:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JIEMEHTHI X COCTaBBTE MOJHBIE SJICKTPOHHBIE ()OP-MYIIBI X aTOMOB.
2. [IpuBecT mpUMeEpbl MOJIEKYJI BELIECTB, B KOTOPBIX aTOMBI COCTUHSITUCH OBl KOBaJCHTHOW TMOJIIPHOM M HEMOJSPHON
CBs13b10. M1300pa3uTh CXEMBI CTPOCHHUS STUX MOJICKYJL.
3. Berunennts sHTanBINI0 00pazoBanus mpornana C3H8 ucxons n3 ypaBHEHHS €ro CropaHUs

C3HS(r) + 502(r) = 3CO2(r) + 4H20(1), AHx.p. = -2043,9 xJIx,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/[)/Mob:
4. Paccunraiite ckopocts xumudeckoit peakmu  2NO (1) + O2 (r) — 2NO2 (), eciu KOHIEHTpa-IIHN BEIeCTB
cocrapistot: [NO] = 0,02 mons/it; [O2] = 0,03 Mob/I1;
[NO2]=0,01 monb/n

5. Beraucnuth TemneparypHblii KO3(GUIIMEHT CKOPOCTH PEaKIHH, €CIIH IPH MOBBIICHNH TeMIe-paTypsl Ha 30 °C
CKOPOCTb PeaKIMK Bo3pocia B 64 pasa.
6. KaxuMu u3MeHEHUsIMU TeMIIepaTypsbl, JaBICHUS U KOHIeHTpanuu [O2] MOXKHO CMECTHTh BIIPABO PaBHOBECHE PEAKLIUH

2802 (r) + 02 (r) [1 2803 (1) + Q ?

[TPOMEXYTOYHBIN KOHTPOJIb Ne 2 (ot 9 10 15 Gamios);

Bapuant Ne 1

L. JlaiiTe ompezneneHne pacTBOpa, paCTBOPUTENS, paCTBOPEHHOTO BemiecTBa. Onpenennure pacTBOPU-TENb U PACTBOPEHHOE
BEIIIECTBO B pAaCTBOpE, MOJydeHHOM mpu cMemuBanuu: a) 100 r Boasr u 200 r caxapa; 6) 200 r Boas! u 100 r aneToHa.

2. Kak obecrieunth ycioBus, 3aMmemstomue ruaposn3? Kak yckoputs ruapoin3?

3. Omnpenenuts pH u pOH pactBopa, coxepxkamiero 6,75¢10-10 mons/m OH™.

4. PactBop, B 200 M3 KOTOPOro HaxomuTcs 3 T HednekTpoauta, obnagaeT npu 20 0C ocmoruueckuM nasieHueM 500 xlla.
Onpeznenure MOJIEKYJISIPHYIO Maccy BELIECTBA.

5. Ha cxonbko rpagycoB MOBBICUTCSI TeMIepaTypa KuneHus Bozbl, eciu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D6ymnmnockonuueckas kouctanrta soasl E = 0,52 °C.

6. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctamuzyercs npu temneparype -0,13 °C. Beiuncnurhb

Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast konctanTa Bojisl K = 1,86 °C.

Bapuant Ne 2




1. Kak n3MeHsieTcst paCTBOPHMOCTh I'a30B B JKUAKOCTSIX C MOBBIMIEHHEM TemiepaTypsl? C HOBBIIE-HUEM JaBICHUS?

2. Yro Takoe 3JIEKTPOIMTHUECKAs] AUCCOLMALMS U KaK 3aBUCUT 3TOT IPOLIECC OT MOHU3UPYIOLIEH CHIIbI PACTBOPHUTEIS U
XapakTepa XMMUYECKO! CBSI3U B MOJIEKYJIE 3JIEKTposInTa?

3. UYemy paBHbI KoHIeHTparu noHoB H+ u OH™ B pacTtBopax, pH xotopsix pasen: a) 2,0; 6) 7,0; B) 11,07

4. Boruuciuth ocMOTHYECKOE JTaBlIEeHUE pacTBopa, coiepxauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.

5. BoerurcnuTh TeMriepatypy KpuCTaJLTM3aIluu pacTBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpuockonuueckas koncranta Boasl K = 1,86 °C.

6. PactBop, comepxammuit 2,5 r NaOH B 200 r Bogs! xunuT npu Temneparype 100,31 0C. Haiinute amst 3Toro pactsopa

n3otoHnueckuit koadduiment. EH20=0,52.

Bapuant Ne 3

1. Kak nmpupozaa pacTBopuTens U pacTBOPEHHOI'O BELIECTBA BIUSAIOT HA pacTBOPUMOCTH? B KakoM pacTBOpUTENE — BOJE MU
OeH3oIe — OyAyT JydIlle pacTBOPSATHCS aMMHaK U cepoyriepon CS2?

2. JlaiiTe ompezneneHus CIeIyIOIIUM TePMUHAM: 3JIEKTPOIUTHYECKAs AUCCOLMANNS, DIIEKTPOIUTHI, HEAIEKTPOIHUTEL,
KaTHOHBI, aHHUOHBL. [IpuBeauTe NpuMephl COOTBETCTBYIOIINX BEILIECTB.

3. Ormpenenuts koHIeHTpanuo noHoB OH™ B 0,01 M pactBope ruapokcuna ammonust NH4OH, ecnu Knouce = 1,77 « 10-5.
4. Haiitu ocmoTuueckoe AaBieHue pacTBopa, coxepsxkamero B 2 1 18,4 r munepuna C3H803, npu 27 °C.

5. Brruucnute Temnepatypy 3amep3aHus pactBopa, conepxariero 20 r caxapa C12H22011 B 400 r Bogsl. KH20=1,86

6. BBIUHCIINTD KaXYIIYIOCS cTeneHb aucconmanuu ximopuna kamus KCl B pactBope, conepxamiem 4,47 r KC1 B 100 r BobI,
€CJIN 3TOT pacTBOp Kpuctayuusyeres npu -2 °C. Kpuockonuueckas koHcTanTa Boasl K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe auarpamMma cocTosiHusl BoJbI? KakoBO arperaTHoe COCTOSHUE BOJbI IIPH Ciienyro-muXx ycioBusix: a) T = 293 K,
P =100 ITa; 6) t =50 °C, P =200 ITa?

2. Uro Takoe koHCTaHTa aucconpanuu? Kak cBsi3aHa KOHCTaHTa JMCCONMUAINH CIIA0BIX DJIEKTPOJIUTOB CO CTETIEHBIO MX
aucconuanun?

3. Haiitu crenenp quccounanyy cepoBOAOPOIHON KMCIOTH! 1o nepBoi crynenu B 0,1 M pac-TBope, €ciy KOHCTaHTa
JIMCCOLIMAIIMY AJIsl 3TOM cTyneHu paBHa 1,1¢10-7.

4. ITpu 0 °C ocmoTtHueckoe naBieHue pactBopa caxapa C12H22011 paBHo  3,55¢105 Ila. Cxonb-k0 TpaMMOB caxapa
conepxkurcs B 1 1 pactBopa?

5. IMpu xaxoit mpubmM3uTENEHO TeMmepatype Oyner kurners 40 %-HbIil pacTBOp 3THIIOBOTO criupta C2H50H B BOme?
D0ymnockonuaeckas KoHCTanTa Boabl E = 0,52.

6. PactBop, cogepxkammii 4 r K2CO3 B 250 r Boxel, 3amep3aet npu -0,520C. Haiinute it 3TOro pacTBopa M30TOHMYECKUH

ko3¢ ¢purment. KH20=1,86

Bapuant Ne 5

1. IIpu oMMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHCTAJUIM3YIOTCS pacTBOpuUTenb U pactBop? Cdop-mymupyiite
COOTBETCTBYIOIIHE 3aKOHBI.
2. Uro Takoe M30TOHWYECKHH KOA((UIMEHT N Kak OH CBA3aH CO CTENEHBIO JUCCOIMAIMH 3JIEKTPO-JIHTA ¥ YHCIOM HOHOB,
Ha KOTOPBIE PacnaaeTcs B BOJHOM PacTBOpE ero MojeKyia?
3. KoncranTa auccouunarmu oprodochopHoit kuciotel H3PO4 no neproii crynenu pasHa 7,11¢10-3. IIpeneOperas
JccolManue o ApyruM CTyIEHsAM, BBIYACINUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. ITpu xakoil TemmepaType OCMOTHYECKOE JaBJICHUE PacTBopa, copepxkamiero 18,6 r anmmmaa COH5SNH2 B 3 1 pacTBopa,
nocturuer 2,84+105 Ia?
5. KaxoBa temmneparypa KurneHus pacTBOpa HedJIEKTposiuTa, cojepkamiero 3,01+1023 Monekyn B JTUT-pe BOIbI?
D0ymmmockonuaeckas KoHCTanTa Boabl E = 0,52 °C.
6. ITpu xaxoit Temmneparype Oyaer kuners 1| m pactBop NaCl, ecnu crenens auccounanuu NaCl paBra 84%?. EH20=0,52

Bapuant Ne 6
1. [epeuncnure Qusmueckne CBOWCTBA BOJABL. Kakue M3 3THX CBOWCTB aHOMAaJbHBI? B WeM mpuunHa WX aHOMAJIBHOCTH U
KaKoBa poJIb aHOMAIHK BOJBI B IpUpoe?
2. Uro Takoe CTeleHb JUCCOLMAIMM U KaK OHA 3aBUCHT OT KOHLIEHTpAILMHU pacTBopa’?
3. Bo ckonbko pa3 xoHneHTpanus woHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbie, yem B 1 H. pactBope H2S04 (o =
51 %)?
4. Paccuntate MONEKYJSPHYIO MacCy HEdJIEKTPOJIUTa, €ClId B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HEdJIeK-TPOJUTa, a
ocMoTudeckoe nasieHue 3toro pacreopa mpu 20 °C pasuo 0,32+105 Ila.
5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D6ymnmnockonuueckas konctanrta Boasl E = 0,52 °C.
6. PactBop, comepxkammii 1,7 r xnopuna nuaka ZnCl2 B 250 r Bojsl, Kpuctaymu3yercs npu temme-parype -0,230C.

Omnpenenure KaXyIIyrocs cTeneHs qucconuanun ZnCl2 B stom pactBope. KH20=1,86
Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJEHTY, €CIIM OH Habpai 15 6amioB

- OLICHKA «XOPOLIO» BBICTABISIETCS CTYAEHTY, €CIIM OH HaOpan 12 6anios

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan 9 Oamios

- OLICHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISICTCS CTYACHTY, €CIM OH Habpax MeHee 9 6aioB.

[IpomexyTouHblil KOHTPOJIb 3 — BhINIONIHEHUE PT'P

PacuerHo-rpaduueckas padora (PI'P) Ha Temy «Xumuueckue pacueTs». Llensio Bemmonnenus PI'P sBnsi-eTcs 3akperniienne




TEOPETUIECKUX 3HAHUH, BHIHOCUMBIX HA CAMOCTOATENBHYIO PadOTy CTYJEHTOB, IO3BOJISIOLINX OCBOUTH CIEUANbHBIE Pa3IeIibl
JIACLIMILIMHEIL.

Bompocs! 1 mpoBeieHns IPOMEXyTOUHOH arTecTarun B popme sx3amena (UK):

I. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHs MAacChl U DHEPrHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLUECHUH, 3aKOH SKBUBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XHUMHH: 3aKOH 00BEMHBIX OTHOIICHWH, 3aKOH ABOTaJpO M €T0 CIEICTBHSL. METOMBI ONpereIeHHs
MOJIEKYJIIPHBIX MaccC ra3os.

3. [lepuoanueckuii 3akoH u nepuoanueckast cucrema JI.1. Menneneena. [lepuoasl, rpynnsl U MOA-TPYIIIBI TEPUOIUYECKOI
cucteMsl. CBsA3b CTPOEHUS aTOMA C MIOJIOKEHUEM JIEMEHTOB B IEPUOANYECKON CHCTEME.

4. Crpoenne aroma. [Toctynmarer Bopa.

5. KBanToBbIe uncia, ux GU3MYECKUil CMBICI.

6. OneKTpoHHasi opOUTaNb U «kBaHTOBas stueiika». IIpunnmn [Maymm. IIpasmio Xynna.

7. CewmelicTBa s-, p-, d- i f- 377eMEHTOB B NEPHOANIECKON CHCTEME JIEMEHTOB. DJIEKTPOHHBIE (POP-MYIIBI SJIEMEHTOB.
8. 3aBUCHMOCTH CBOIICTB aTOMOB OT CTPOEHHMS MX HJICKTPOHHBIX 00070YeK. DHEpPrusl HOHU3ALUHN U CPOJICTBO aTOMa K
JNIEKTPOHY.

9. THIIBI XUMHAYECKOM CBSI3HM, UX OCOOECHHOCTH.

10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKHU.

11. KoBanentHas xuMuyeckas CBsA3b, €€ pa3HOBUIHOCTH. MeTOl BaJIEHTHBIX CBS3EH.

12. CnocoObl 00pa3oBaHys KOBAJICHTHOW XMMHUYECKOH CBS3H.

13. I'mOpuan3anys aTOMHBIX 3JIEKTPOHHBIX OpOWTaneil n e€ BHUIBIL.

14. INonspHOCTS XUMHYECKOIT CBSI3H. DNIEKTPUYECKUII MOMEHT JUIOINS MOJEKYIIb.

15. Honnas cBsi3b, € ocobeHHOCTH. CTENeHb HOHHOCTH CBSI3H.

16. BopoponHas cBs3b, €€ 0COOCHHOCTH W BIUSHHE Ha CBOWCTBA BEIIECTB.

17. TepMmoxumusi, ee OCHOBHBIE OIpefeNeHus. 3akoH ['ecca u ero cieacrBue.

18. BHyTpeHHsIs Heprus U SHTANbNUs. JHepreTuueckue d(P(GeKTbl XUMUIECKUX MPOLIECCOB.

19. Makpo- U MUKPOCOCTOSIHUE BELIECTBA. BEpOSTHOCTh COCTOSIHUSI CUCTEMBI U SHTPOIMHSI.

20. HampaBiieHHOCTh caMOITPON3BOJIBHOTO MPOTEKAHUS XUMHUYECKUX peakimid. JHeprus [mdOca.

21. Xumudeckass KHHeTHKa. CKOPOCTh XMMHUYECKHX Peakuuil B TOMOTEHHOIl M T€TepPOreHHOI CHUCTe-Me.

22. BausHue npupoabl pearupyromux BELMIECTB U TEMIEPATyphbl Ha CKOPOCTh XUMHUYECKOH pEeaKuH.

23. BnusiHue xaranuzaTopa Ha CKOPOCTh XMMHUYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTajau3aTopa.

24. OO6parnMele 1 HEOOpATUMBIC XUMHIECKHE PEAKINH. XUMHIECKOe PaBHOBECHE.

25. CwMmernienue xumuueckoro pasHoBecus. [Ipunuun Jle [aTense.

26. Bona, e€ ¢usnueckue coiicTBa. JlnarpamMma cOCTOSHHSI BOJBI.

27. AHOMaNbHBIE CBOMCTBA BOJIBI, X MPUYMHA U POJIb B MPUPOJIE.

28. PactBopsl. 'mapatnas teopus J|.J1. Menneneesa. TemnoBeie 3(h(eKTsl pacTBOpEHUSI.

29. PacTBOpUMOCTB TBEPBIX BELIECTB B XKUAKOCTSIX.

30. PacTBOpuMOCTD Ta30B B JKHUJKOCTSIX.

31. KoHueHTpanus pacTBopos, €€ BUABL.

32. OcmMoc, ocMOTHYECKOe JIaBlieHHe pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIU-TOB U AIIEKTPOIHUTOB.
33. ITonmkeHne naBneHHs HACBIMIEHHOIO Mapa pacTBOPUTENS HaJ pacTBOpPoM. 3akoH Payns nis pac-TBOPOB HERIEKTPOIMTOB
1 3JIEKTPOJIUTOB.

34. INoBeIIeHNE TeMIIEpaTyphbl KUIICHUS PACTBOPOB. 3aKkoH Payist 11 pacTBOPOB HERIEKTPOIUTOB U 3JIEKTPOIUTOB.
35. INonmxkeHue TeMneparypsl KpUCTAIIM3AMKA PacTBOpa. 3akoH Paymst 1 pacTBOPOB HEINEKTPO-IUTOB U 3JIEKTPOIUTOB.
36. Teopust >MEKTPOIMTUIECKON TUCCOLIMAIIUH.

37. IMpumennmocts 3akoHOB BanTt — I'odda u Payns x pacTBopam 3JI€KTPOIUTOB.

38. CnaOble >JEKTPONIUTHI, UX AUccoUManus. 3akoH pazbasieHus OcTBaibaa.

39. CuJIbHBIE JIEKTPOJIMUTHL, UX AUCCOLUAIMsl. AKTUBHOCTb HOHOB.

40. Peakimm MOHHOTO OOMEHa B pacTBOpax IIEKTPOIHMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEaKIIHH.

41. DNEeKTPONUTHYECKAsT AUCCOUUANNs BOAbl. HelHTpaibHble, KUCIBIE U IENIOYHBIE PACTBOPHL.

42. Bonopoansrit nokaszatens. [llkana pH, metons! onpenenenust pH.

43. I'maponus, ero KONMYEeCTBEHHBIE XapaKTEPUCTUKA. 3aBHCHMOCTH THIPOJIHM3a OT KOHIICHTPAMU M TEMIIEPaTyphl pacTBopa.
44. I'mpponus conei 1 ero BUABI (Ha IpUMeEpe YPaBHEHUH THIPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JucnepcHble cUCTEMBI, UX KIacCU(UKalMs MO arperaTHOMY COCTOSIHUIO ¢a3.

46. JlucrepcHble CHCTEMBI, UX KIaCCH(UKALMS 110 CTENICHN JUCIEPCHOCTH. CBOOOHO- U CBS3HOIMC-TICPCHBIC CHCTEMBI.
47. YCcTOHYMBOCTh MUCHEPCHBIX cHCTeM. DaKTOPhl CTAOMIM3aiH AUCTIEPCHBIX CHCTEM.

48. CopOuust 1 e€ BUIBL.

49. Komnouansie pactBopbl. CTpoeHUE KOJJIOUTHOW MUIICIUIBI.

50. Koarynsmnus KoJUTOHMIHEIX pacTBOPOB M (haKTOPHI, € BBI3BIBAIOIIHE.

51. Tunel OKUCIUTENHEHO-BOCCTAHOBUTENBHBIX PEAKIUil.

52. Peaxiinu oxucnenus. Bakneiiine BocCTaHOBUTEIH.

53. Peaxuun BoccraHoBneHus. BaxkHeHive oKUCIUTENH.

54. OKHMCIUTENBHO-BOCCTAHOBUTEbHASL IBOMCTBEHHOCTD.

55. DIEeKTPOXUMUYECKAE CHUCTEMBI. DIEKTPOAHBIC MOTEHIMANBI U PAI HANPSHKECHUH METalIoB.

56. Kopposust meTaiioB u ee BUIBI.

57. MeToabl 3aUThl OT KOPPO3UU METAIUIOB.

58. INonsaTne xumudeckoil uneHTuukanuy. KadecTBeHHbIE peaKiii Ha MOHHI.

59. CocraBieHre ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH, PeakiMid HOHHOTO OOMEHa, THIPOJIn3a COJEH.




6.2. TeMbl NUCbMEHHBIX PadoT

PacuetHo-rpaduueckas pabora cTyIeHTOB OUHOU (HOpMBI O0YUIECHUS

PacueTtHO-rpaduueckas padota (PI'P) Ha Temy «Xumudeckue pacuetbi». [lenbro BeimonHeHus PI'P sBisieTcs 3akperieHue
TEOPETHUYECKIX 3HAHUI, BRIHOCHMBIX Ha CAaMOCTOSTENBHYIO pabOoTy CTyICHTOB, TO3BOJIIOIINX OCBOUTH CIICIHATIBHBIC Pa3/IeIIbl
JUCIUITIAHEL

Brinonnsercst PI'P cryneHTOM HHAMBHAYAIBHO MO PYKOBOACTBOM NPENOJaBaTes BO BHEAYUTOPHOE BpeMsl, CAMOCTOSTENHHO.
CpoK c1aun 3aKOHYEHHOH paboThI Ha MPOBEPKY PYKOBOTUTEINIO YKa3bIBaeTCs B 3amaHnu. Ilocie mpoBepKu U T0pabOTKU yKa3aHHBIX
3aMeuaHni, paboTa 3ammiiaercs. [Ipy moI0KUTETFHOM OIICHKE BEIITOTHEHHOH CTyICHTOM paboTe Ha TUTYJIHFHOM JINCTE pabOTHI
CTaBHUTCH - "3a4TeHO".

6.3. IIpouenypa oueHuBaHUs

PeitrunroBeiit 6amt mo BPC 3a paboTy B ceMecTpe Mo JUCHUILUIMHE He MOXKET mpeBbimath 100 6aios (min 51):
S=TK+TIIK+ A

Pacnipenenenue xonudecTsa OayUIOB ISl MOJTYYCHHS 3a4eTa HiIH YK3aMCHA!
TK+IIK ot 51 mo 85; A ot 0 10 15.

Ecnu npu nzyueHnn AUCUUILTUHBI Y4eOHBIM IUIaHOM 3alUIaHUPOBAaHO BhINONHeHHE pedepara, PI'P, kypcoBoro npoekra (paboThl),
TO JUIsl MX oneHkH Bbiaensercs onud 1K, Taxie Buab paboT onenuBatotes ot 15 10 25 6amios.

Crnava paboT, 3aITaHIPOBAHHBIX YIEOHBIM IIIIAHOM, SIBIISETCS 003aTEIIbHBIM 3JIEMEHTOM, HE3aBHCHMO OT KOJIMYeCTBA HAaOpaHHBIX
6amnoB mo apyrum Bugam TK u ITK.

HesaBncuMo ot pe3ynbTaToB npeasiayero srama KoHTpois B cemectpe (TK mm I1K), oOygarommuiics gomyckaercs K
CIIEYIOILEMY.

Ecnu oby4aromuiicsi B KOHIIE ceMecTpa He HaOpal MUHHMalIbHOE KOJHMYecTBO OaiioB (51 6at), To A Hero 00s3aTenbHbIM
CTaHOBATCA:

- [IK — PI'P / xypcoBoii mpoekT (paboTa) / pedepar, 3aIuTaHIPOBaHHBIH yaeOHBIM IUTaHOM. Ecin npy u3y4eHNH ANCTIUTUTIHHEL
y4eOHBIM ITAHOM HE YCTAaHOBJICHO BBIMOTHEHHE BHIIIECTICPEUHCICHHBIX padoT, TO BeIonHseTcst oauH I1K, mpemioxeHHbIi
npernojasareyeM (HalpuMep, yCTHBII WM MMCbMEHHBIH onpoc, pedepar, TeCTUPOBaHHE U T.I1.);

- UK — cnaga 3adeTa WM SK3aMeHa, B CPOKH, YCTAHOBJIEHHBIC PACIIICAHUEM IIPOMEKYTOUHON arTecTanun. OleHnBaHNe
MPOM3BOIUTCS IO MATHOAIBHON mIKane. B BemoMocTH B rpady «Dk3aMeHAIIOHHAS OIIEHKA) BBICTABIISETCS OICHKA MO
pesynbraram UK.

MaxkcumanibHOe KosmdaecTBo 0amioB 3a PI'P / kypcoBoii mpoekT (paboTy) / pedepar, 3ariaHUpOBaHHBIN YIeOHBIM IITAHOM PaBHO 25
(min 15). Iepecuer 6annoB B OIEHKY 110 MATHOAIIFHON IIKaJe BRIMOIHACTCS 10 Tabumie 1.

Tabnuna 1 — IMepecuet 6aymuioB 3a pedepar, PI'P, kypcoBoii npoekT (padboTy) mo 5-Tu OabHOM IIKaie
PetituaroBeiit 6amn  OrieHKa 1O 5-TH OaNMbHOM MIKae

25-23 OTnuyHO

22-19 Xopormio

18-15 Y 10BNETBOPUTEIILHO

<15 HeynosnerBoputenbHo

Kputepun onieHkn ypoBHS c(hOPMHPOBAHHOCTH KOMIETEHIINIT 1 BBICTABICHUS 0AJLIOB 3a pedepaT, pacueTHO-rpaduuecKyro padory,
KypPCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COJCP KaHUS pabOThI 3aJaHHUIO; TPAMOTHOCTD U3JIOKEHUS U Ka4eCTBO O(POPMIICHHS
paboThI; COOTBETCTBHE HOPMATUBHBIM TPEOOBAHUSM; CAMOCTOATENBHOCTD BHIIOJTHEHUS paboThl, ITyOrHA MpopabOTKU MaTepuana;
UCIIONB30BaHUE PEKOMEHIOBAHHON U CIIPAaBOYHON JIMTEPATYPBI; IPABHIBHOCTH BHIOIHEHHBIX PacieTOB U rpadMIecKON JacTH;
000CHOBaHHOCTP M JJOKa3aTEIIbHOCTE BEIBOJIOB.

Jlnis pacyeta UTOrOBOM OLCHKH MO TUCHHUILTHHE HEOOXOAUMO HTOTOBBIC 0aIbl (S) HepeBeCcTH B MATHOAIUIHHYIO IIKATY C
HCIIONIb30BAaHNEM TaOIHUIIBI 2.

Tabnuna 2 — [lepecueT UTOTOBBIX OANIOB JUCUUIUIMHBI IO 5-TH OaIbHOM HIKaie
PetiTuHroBslit 6amn

(WTOTOBBIA OayI MO AUCIUIUIHHE) OmeHka 1o 5-Tu OaibHOW IIKaie
86-100  OtnauuHO

68-85 Xopormio

51-67 Y 10BNIETBOPUTEIILHO

<51 HeynosnersoputensHo

HUrorossrit korTpois (MK) npoBoanTcs B popme 3aueTa iy sk3aMeHa. OICHUBaHUE IPOU3BOIUTCS 1O S-TH OaNBHO HIKaIe.

Onenka cOpMUPOBAHHOCTH KOMITETEHIUH Y 0Oy4alOMIMXCsl W BHICTABICHUE OLICHKH MO AUCIUILTAHE BEIETCS CIEAYIOIINM
00pa3oM : i CTYA€HTOB OYHOH (popMbl 00yUeHHS UTOTrOBas OLIEHKA MO AMCUUILTNHE BeicTaBisieTcs o 100-6amipHol cucreme,
3aTeM MEePEBONUTCS B OIICHKH «OTIMTHOY, «XOPOIIOY, «yIOBICTBOPUTEILHOY, «HEYIOBICTBOPUTEILHOY / «3aUTCHO» U «HE
3a4TEHOY; JIJISl CTYJICHTOB 320YHOM U OYHO-3209HOH (YOPMBI O0YUIECHUS OIEHUBAETCS MO MATHOAUTHHOM IIKAJIe, OIEHKAMH




COTIMYHOY, «XOPOLIOY, KYHLOBICTBOPHTEIHHOY, «HEYJOBIETBOPUTEIBHOY / «3aUTECHO) HIIH «HE 3a4TECHON.

BrICOk#ii ypOBEHb OCBOCHHSI KOMITETCHITN, HTOrOBast OIIEHKA MO AUCIIUTUTNHE «OTIUIHOY» HIIH «3auTeHo» (86-100 6amion):
TIyOOKO 1 IIPOYHO YCBOWII IIPOTPaMMHBIN MaTepHal, HCUYEPITBIBAOIIE, IIOCIIEI0BATEIbHO, YETKO M JIOTHYECKH CTPOIHO ero
U3JIaraeT, yMeeT

TECHO YBSI3bIBATh TCOPHUIO C MPAKTHKOMN, CBOOOIHO CIIPABIACTCS C 3aa4aMi, BONPOCAMH M APYTUMH BHIAMHU PUMCHEHHS 3HAHUIA,
TpUYEM HE 3aTPYyJHACTCS C OTBETOM P BUIOM3MCEHEHHUH 33/IaHHH, UCIIONB3YET B OTBETE MaTepuall y4eOHOU TUTEpaTyphl,
MPaBIIGHO 00OCHOBBIBAET NIPHHATOE PEIICHHE, BIaZeeT PA3HOCTOPOHHIMH HAaBBIKAMH W TIPHEMaMH BBITTOJTHEHMS PAKTHUECKIX
3agad. CHCTEMHO ¥ TUIAHOMEPHO PaboTaeT B TEUEHHH CEMECTpa.

IToBBIIICHHBIH YPOBEHb OCBOCHHUS KOMIICTCHIIUI, HTOTOBAsI OIICHKA [0 TUCLUILIHHE «XOPOLIO» HITH «3a4TeHO» (68-85 OamioB):
TBEPO 3HACT MaTePHaJ, TPAaMOTHO U T10 CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEeHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
HPaBIJIBHO MPUMEHSET TEOPETUUCCKUE MOIOKCHHUS MIPH PEIICHUH ITPAKTUIECKAX BOIIPOCOB M 33/1a4, BIIa[eeT HEOOXOAUMBIMHU
HABBIKAMH ¥ [IPUEMaMH UX BbINOJIHEHHs. CHCTEMHO M INIAHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

IToporoBslii ypoBeHb OCBOCHHS KOMITCTCHIIHI, HTOTOBAs OIICHKA 110 JUCIUIUINHE «YIOBICTBOPHTEIBHO» HIIH «3a4TeHO» (51-67
0aJyIOB): MMEET 3HAHMS TOJIHKO OCHOBHOTO MaTepuasa, HoO He YCBOMII €To JeTallel, TOMyCKaeT HeTOYHOCTH, HEJOCTATOYHO
IpaBHIIbHBIE (POPMYIHPOBKHU, HAPYIICHHS JJOTHIECKOI TOCIEA0BATEIFHOCTH B U3JI0KEHUH POrPAMMHOTO MaTepHasa, UCIBITEIBACT
3aTpyIHCHUS P BBITOJHEHUU IPAKTHYCCKUX padoT.

IToporoBslit ypoBeHb OCBOCHHS KOMITETCHINH He c(DOPMHUPOBAH, HTOTOBAS OIEHKA TI0 TUCIUILIHHE «HEYIOBICTBOPUTEIHEHOY HITH
«He 3a4TeHo» (MeHee 51 6anra): He 3HAaeT 3HAYUTENBHOI YacTH IPOrPaMMHOTO MaTepHaa, IOMyCKaeT CYIIeCTBEHHbIE OIINOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyIHCHUSIMH BBIMOIHSCT IPaKTU4ecKue paboThl. Kak mpaBuiio, OlieHKa «HEyI0BICTBOPUTEIBHOY»
CTaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT IMPOAOJDKUTH 00y4eHHEe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUIUINHE.

OO0 MOPSIOK MPOBENEHHSI TPOLEAYPHl OLICHUBAHUS 3HAHWH, YMEHUH, HABBIKOB U (MJIN) OMBITA AEATEIbHOCTH, COOTBETCTBHE
WHIUKATOPaM JIOCTH)KEHHS C(hOPMHUPOBAHHOCTH KOMIICTCHIIMI OTPEICNICH B CICAYIOIIUX JOKATbHBIX HOPMATHBHBIX aKTax:

1. TlonoxxeHue o TeKymiel arrectanuy 3Hanui odydatomuxcss B HUMU Jouckoit AY (B geficTByIOIEH peaaKium).
2. [TonoxeHue 0 MPOMEKYTOUHOM aTTeCTAIMK 00YYaIOUIMXCs 10 POorpaMMaM BBICIIIET0 00pa3oBaHus (B ACHCTBYIONICH PEAaKIUH ).

JIOKyMeHTBI pa3MeleHs! B CBOOOIHOM fJocTyme Ha opunuansHoM caiite HUMU Jlorckoit AV https:/ngma.su/ B pasnene: I'maBHas
crpanuna/Ceenienus 006 00pazoBaTenbHON oprann3aniy/JoOKyMEHTEI.

6.4. IlepevyeHb BHI0B OIIEHOYHBIX CPEICTB

1. OHUEHOYHBIE CPEJACTBA TEKYIIEI'O KOHTPOJLA:

- TECTBI HJIM OWMJIETHI JUTS TPOBEICHHS TEKYIIETO KOHTPOJISL. XpaHATcsl B OyMa)KHOM BHJIC Ha COOTBETCTBYIOIIEH Kaderpe W/ iy B
cetu UHTEpHET;

- pa3aensl HHAUBHUYaIbHbIX 3aJaHUH (MIMCBMEHHBIX PadoT) 00yUaromuxcs;

- TOKJI1aJ1, COOOIICHHE TI0 TeME MPAKTUIECKOTO 3aHSATHS,

- 3aJ]a4M ¥ 3aJaHUs.

2. OHEHOYHBIE CPEJICTBA [TPOMEXYTOUYHOM ATTECTALINU:

- KOMITJIEKT OMJIETOB TS 9K3aMeHa/3aueTa. XpaHUTCs B OyMaXHOM BHJIC Ha COOTBETCTBYOMIEH Kadenpe. [ToAIeKUT exKeroqHoMy
OOHOBJICHHIO W TIEPEyTBEPXKIACHNIO. UKCII0 BApHAaHTOB OMIICTOB B KOMITJICKTE HE MEHEE YHUCIa CTY/ICHTOB Ha 3K3aMeHe/3aueTe.

7. YHEBHO-METO/IMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIY JIA)

7.1. Pekomenayemasi iurepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTCIIN 3arnaBue I/IBI[aTeJ'ILCTBO, roa

JI1.1 | IumroBuy E. 1. OO6mast XuMusi: y4eOHO- METOAMYECKOe ocooue Kazansb: M3a-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI1.2 | lanamoga O.1O., Xumust: yaeb. mocobue ist CTyA. 04. U 3a04. (opM 00yH. Hosouepkacck, 2022,
[Tataunbaa E.B. Harnpasi. "JlecHoe neno", "JlanamadTHas apXuTekTypa", http://biblio.dongau.ru/MegaPr
"DKOJIOTHS U TPUPOJIONIONIE30BaHKE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&i1db=0
JI1.3 | CysopoB A. B., OOmas XuMusL: y4eOHHK Cankr-IletepOypr: Xumusaar,
Huxonsckuii A. Bb. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264

7.1.2. JlonoiHUTEeIbHAS JIUTEPATYpPA

ABTOpBI, COCTaBUTCIIN 3arnaBue I/IBI[aTeJ'ILCTBO, roa




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI2.1 | Apososo3osa T.1., Xumusi: 1a00paTOPHBIN MPAKTUKYM [UIS CTYJEHTOB BCEX Hogouepxkacck, 2018,
anamosa O.10., HAaIpaBJICHUN http://biblio.dongau.ru/MegaPr
[Tatauneiaa E.B. oNIMI/UserEntry?

Action=Link FindDoc&id=23
6898&idb=0

JI2.2 | Amapues A. U., Xumus : COOPHUK 3aa4 ¥ yIpaKHEHHUH: yueOHO-METOANYECKOe Hoocubupck:

KazakoBa A. A. rnocooue HoBocubupckuii
rOCYAapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.3 |EmenssanoBa E. O. OO0mas XUMUSL: IPaKTUKyM Junenx: Jlunenxuit

roCyIapCTBEHHBII
TeIarOTUIeCKUi YHUBEPCUTET
nmenu ILII. CemenoBa-TsH-
IIanckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
7.1.3. MeTtonuyeckue pa3padoTku

ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros

JI3.1 |HMlanamosa O.10., Xumus: COOpPHHUK 33/1a9 JJIsI CAMOCTOSTEIIFHOW pabOTHI Hosouepxacck, 2018,

Jpososo3osa T.H. CTYZEHTOB [BCeX HAIPABICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&i1db=0

JI3.2 | HoBouepk. HHX.- XuUMHUS: METOIUYECKHUE YKa3aHUSI 110 MOATOTOBKE K TEKYLIEMY HoBouepxacck, 2019,

MEJHOp. UH-T KOHTPOJIIO JJIsl CTYyICHTOB BCEX HANpaBIeHUN http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; cocr. oNIMI/UserEntry?
0.10. Mlanamosa Action=Link FindDoc&id=29
9150&idb=0
7.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TeJIEKOMMYHUKAIMOHHO# ceTn ""UHTepHeT"
7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U IIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepevyeHb MPOrPaMMHOI0 o0ecneYeHHst
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cyb6nuuen3unonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeim
733 Microsoft Teams IpenocraBnsercs GecruiaTHO
734 MS Office professional; CyO0muren3noHHbIH goroBop Ne502 ot 03.12.2020 . AO
«Cod1Jlaita Tpeito»
7.4 IlepevyeHb MH(GOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3zer ganasix OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)
7.4.2 bazer mannbix OO0 Hayunas 31ekTpoHHas http://elibrary.ru/
OoubImoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIST)
8.1 2313 CrnenmanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOCNBI0 M TEXHIYECKIMU
CpenCTBaMH O0YYEHHS, CIy KaIllUMHU JJIsI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpamoHHOro 060pynoBaHus (IEPeHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoektop Acerx113PH — 11T., sxpan HacTeHHbIH — 1 mT.; Y4eOHO-HADIAAHBIE Tocoous — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpermomaBarens.
8.2 2321 CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI

CpeAcTBaMH O0YyYeHHsI, CIy KaIlluMHU ATl IpeACTaBIeHus HHpopMalu ayautopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | mT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 mIT.;
Hocka - 1 mT.; Paboune mecTa crynenToB; Pabodee MecTo mpenogaBaTes.




8.3 2305 [TomernieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOEIBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHUsI, CITYKAIIUMHE JJIs IPEACTaBICHUs HH(GOPMALUK U OCHAILICHO KOMIIBIOTEPHOI TEXHUKOH ¢
BO3MOYKHOCTBIO MTOKITIOYCHUS K CeTH «IHTEpHET» U 00ECIIeYCHUEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenbHyto cpexy HUMU lonckoit TAY: KommeioTeps: Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wrt.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHutop
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubimoreka;

Crombl koMnbIOTepHBIE — 6 mIT.; Cros-TyMOa — 5 iT.; Crynbs — 16 mr.; TeMmaTHueckue TUIaKaThl
—5mr.; Jocka— 1 mr.; PaGoumne mecta cryaenToB; Pabouee MecTo mpenogaBaTes.

8.4 2102 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMH 00YYEHHUSI, CIy KaIllUMH JJIsI IPEICTAaBICHHS HH(OOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHCTpalmoHHOT0 000pyI0BaHus (IEPEHOCHOM): 9KpaH - | WIT., MpoeKTop - | mT., HeTOyK
- 1 mr.; Anmapar TBO — lmt.; Ammapar TB3 — 1 wt.; ITnura snexrpudeckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 mr.; Tazoananuzarop ['’XI1-3M — 1 wt.; Or"erymmrens — 1 mir.;
Benpo xonycHoe — 1 mT.; JlabopaTopHas nmocyna; PacTBOpbI peaKTHBOB, HEOOXOAMMBIX IS
BBITTOJTHEHHS JIAOOPaTOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmibHbli mkad - 1mT.; Becsl Texnoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mir.; Paboune mecta ctynenroB; Paboune mecta
IIpeToAaBaTes.

9. METOIUYECKHE YKA3AHMUS JJIA OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUTITMHBI (MOAY JIS)

1. INonoxxerne o Texymel arrecranmu obydaromuxcst B HUMU ITAY (BBexeHO B nedicTBHe mpuka3oM aupexropa Nell9 or
14 utons 2015 r.). / HoBouepk. umk.-menuop. uH-T JloHckoit 'AY .-Onekrpon. nan.- HoBouepkacck, 2015. - Pexxum poctyna:
http://www.ngma.su - 27.08.2016

2. XAMHUA : METOANYECKHE YKa3aHUS 10 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BceX HampasieHnit / HoBodepk. HHX.-
menuop. uH-T JJorckoit I'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. ApoBoBo3oBa, T.M. Xumus: n1ad. npakrukyM ais cty. Bcex Hampasi./ T. U. JIpoBoBo3zosa, O. 1O. Illanamosa, E. B. [IsTHuLbHA ;
Hosouepk. unx.-menuop. uH-t Jlonckoii AY. - HoBouepkacck, 2018.

3. 6. [Mamamosa, O.}O. Xumust: ¢6. 3amaq st caMm. paboTthl cTyj. [Becex Hampasi.] / O. 0. Hlanamosa, T. Y. JIpoBoBo30Ba ;
Hogouepk. urx.-menuop. uH-T JJorckoit FAY. - HoBouepkacck, 2018.
4.3. XuMHS : METOJMYECKIE YKa3aHMs MO MOJIrOTOBKE K TEKYIIEMY KOHTPOIIO JJIsi CTyISHTOB BceX HampasieHuid / HoBouepk.

uHx.-Menuop. uH-T JJorckoit 'AY ; cocrt. O.10. Illanamosa. - HoBouepxkacck, 2019.
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