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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX ENJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C
IPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO 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. 16 16
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 OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

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 (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBaHus K NpeJBapUTe/IbHOI IIOAT0TOBKE 00y4al01erocs:
3.1.1 | 3uats:

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/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ 1 UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucuumianHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TAaHHOMH JUCHHUILUIMHBI (MOAYJIA) HEOOX0OAMMO KAK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJIoTHs

3.2.3 | O3HaxoMUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o cdepax 3emin

3.2.9 | ®uzuka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»Karoeil cpeasl

3.2.11 | Hay4uHo-uccnenoBatenbsckas padoTa (oydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUl, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarenbckast pabota (HHP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | Texaonoruueckasi (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne v HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHOW KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs MOATOTOBKY K IPOIEType 3allUThl U IPOLEAYPY 3alUThI

3.2.20 | Xumudeckre u (GU3UKO-XUMHIYECKIEe METOIBI aHAIII3a OKPY KaroIIeH Cpe bl

4. KOMIIETEHIIMU OBYYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIUILIMHBI
(MOJY.JIST)

OIIK-1 : Cnioco0eH pemiaTh TUNOBBIE 32124 MPOG)eCCHOHAIBHOI 1eSITeIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MAaTEMATHYECKUX U €CTECTBCHHBIX HAYK C MPUMECHCHUEM I/[Hq)OpMal[PIOHHO-KOMMyHl/lKaIII/IOHHI)IX TCXHOJ]OFHﬁ;

OIIK-1.1 : JleMOHCTpHUpYET 3HAHUE OCHOBHBIX 3aKOHOB MAaTEeMAaTUYECKUX U €CTECTBEHHBIX HAYK, HEOOXOAUMBIX JIJISI PEIICHHSI
TUTIOBBIX 3a]1a4 MPOGECCUOHATBHOMN e TEIbHOCTH

OIIK-1.2: HCHOJ’IBSyeT 3HaHUA OCHOBHBIX 3aKOHOB MAaTEMATHUYCCKNX U €CTECTBEHHBIX HAYK JUIS PEIICHUA CTAaHAAPTHBIX 3a1av
OpraHu3anuu U BEACHUA JICCHOTO X03ﬂﬁCTBa, HCII0JIb30BaHUs JICCOB

OIIK-1.3 : Ilpumensier mHPOPMAITIOHHO-KOMMYHHUKALIMOHHBIC TEXHOJIOTHH B PEIICHHH THUIOBBIX 3a/1a4 IPOoQecCHOHATBHOMN
JeATeINbHOCTH




5. CTPYKTYPA U COAEPKAHUE JUCITUITJINHBI (MOIYJIA)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanue
3aHATHSA TeM /BUJ 3aHATHS/ Kypc
Paznea 1. 1. OcHOBHBIE 32aKOHBI
XHUMHUH.

1.1 OnpeneneHrue YKBUBAJIICHTHO 1 2 OIIK-1.1 JI1.1 J11.2 0
HWMacchl MeTallia Too0BeMy JI1.3J12.1
BBIJISUBIIETOCS Bojiopoa. /J1ab/ 2.2

JI2.3J13.1
JI3.2
31
Paznea 2. 2. Ctpoenne aToma.
Ilepuonnyeckas cucrema
y1eMenToB .. MeHaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JIL.1JI11.2 0
MOJIENTb COCTOSIHHSI 3JIEKTPOHA B JI1.3J12.1
aToMme. DJIeKTPOHHbBIE 000I0UKH B 2.2
atome. KBaHTOBBIC YKCTa. JI2.3J13.1
Ipunnun [Haymu. [TpaBuno Xynna. JI3.2
Ilepuonnueckuii 3akon JI.H. €]

Menneneena B cBeTe
COBPEMEHHOU TEOPUHU CTPOCHHUS
aToma.

/JTex/

2.2 Crpoenne aroMa. XIMUUECKast 1 1 OIIK-1.1 JI1.1J11.2 0
cBsi3b. CTpoeHHE aTOMa U JI1.3J12.1
CHCTEMATHKa XUMUYECKUX J2.2
aneMeHToB. [lepuonuueckas J12.3J13.1
CUCTEMa 3JICMEHTOB ¥ U3MCHCHHE JI3.2
CBOICTB 3JIEeMEHTOB. THIIBI 21
XUMHUYECKHUX CBSI3eH U UX
xapakrepuctuka. CTpoeHue u
CBOWCTBA MOJIEKYJI

Mp/
Paznen 3. 3.Xumuyeckas cBS3b U
CTpOeHHe MOJIEKY.JI.

3.1 XuMHYecKast CBSI3b U CTPOEHUE 1 2 OIIK-1.1 JI1.1J11.2 0
MOJIEKY L. JI1.3J12.1
Turer XUMUYIECKON J12.2

CBSI3U: KOBQJICHTHA, JI2.3713.1
HWOHHAsl, BOJOPOAHAs, JI3.2
Mertamnyeckas. CTpoeHue 21
MoJIeKyJ1. Bnusiaue tumna
XUMUYECKOU CBSI3U HA
CBOWCTBA BEIIECTB.
/JTex/

32 Crpoenue atoma. XuMHUYECKast 1 1 OIIK-1.1 JIT.1 J11.2 0
cBs13b. CTpoeHHe aToMa U JI1.3J12.1
CHUCTEMATHKA XUMHYECKUX J2.2
a1eMeHToB. [lepuonnyeckas JI2.3J13.1
CHCTEMA 3JIEMEHTOB U U3MECHEHHE JI3.2
CBOWCTB 3JIEMEHTOB. THIIBI 21

XUMHYECKHX CBSI3eH M UX
xapakrepuctuka. CTpoeHue u
CBOMCTBA MOJIEKYJI

Mp/

Paznen 4. 4.3Hepreruka
XUMHUYECKHUX ITPOIEeCCOB.




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

XUMHYECKUX peakuuii u

XHMH4YecKoe 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
XapaKTepUCTHKA 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. OxkucaurteabHoO-
BOCCTAHOBHTEJbHBIE PEAKIUH.
OCHOBBI JIEKTPOXUMUH.




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. KoHTpo/1bHBIE BOIPOCHI U 3aJaHUS

[Tpr 0CBOCHWY TUCIUTUIMHBI IPEAYCMOTPEH MPOMEKYTOUHBIA M UTOTOBBIA KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuit KOHTPOJIb 3HAHUIT IPOBOIUTCS B COOTBETCTBHH ¢ IlomokeHneM o TekyIneil aTrectanuy odydaromuxcs oT 15 mas 2024r.
Texymas arrectanus B opMe OauIbHO-PEUTHHIOBOM cucTeMbl (nanee - BPC) mpumensiercs amst 00ydaromuxcst O4Hoi GopMbl
00yUeHHMS.

B pamkax BPC ycnieBaeMocTh 00yJalONIMXCs TIO KAXKI0H TUCIUTUINHE OIIEHUBAIOT CIIEAYIONINE BUIABI KOHTPOJIS: TEKYIIH KOHTPOITh
(TK), mpomeskyTtounslii kouTpois (I1K), aktuBHOCTE (A) 1 uTorossiit kouTposb (MK). Craya 3auera/sk3amena oOsi3aTenbHa IpU
JKEJIAHUH 00YYAIOIIErocs MOBBICUTH UTOTOBBIN PEUTHHTOBBIN OAJIT MITK €CJU CTYACHT He Habpan no BPC MuHUManbHOE KOJIMYECTBO
6amtoB (51 6amn).

Ilepuonnunocts nposenenus TK u I1K:

- TeKYLIUI KOHTPOJIb — 3 32 ceMecTp;

- IPOMEXXYTOUHBIA KOHTPOJIb — 3 3a CEMECTD.

[Tpu 0CBOCHWY TUCIUTUTMHBI IPEAYCMOTPEH MPOMEKYTOUHBIA 1 HTOTOBBI KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuii KOHTPOJIb 3HAHUK TPOBOAMUTCS B COOTBETCTBHH ¢ [lookeHHeM 0 TeKyIel arTectauu o0ydaromuxcst ot 15 mas 2024r.
Tekymias arrecTanus B popMme 6auTbHO-PEUTHHTOBOM cucTeMsl (fajiee - BPC) npumMensieTcs st 00y9atomuxcst O4HOH (OpPMBI
o0yueHwMs.

B pamkax BPC ycrieBaeMOCTh 00y4JaIOmuXCs 110 KK IO AUCIUILTIHE OLIEHUBAIOT CIIEAYIOINE BHIBI KOHTPOJIS: TEKYIIHHA KOHTPOIh
(TK), npomeskyTtounslii kouTpois (I1K), aktuBHOCTE (A) 1 uTorosslit kouTposs (MK). Craya 3auera/sk3amena oosi3aTenbHa IpU
JKEJIAHUH 00YYaIOIIErocs MOBBICUTH UTOTOBBIN PEUTHHTOBEIN OAJIT MITH €CJTU CTYACHT He Habpan o BPC MuHMManbsHOE KOJIMYECTBO
6amroB (51 Gamn).




Ilepuonnunocts nposenenusa TK u I1K:

- TEKYLIMH KOHTPOJIb — 3 3a ceMecTp;

- IPOME)KYTOYHBIA KOHTPOJIE — 3 3a CeMEeCTp.

IIpu ocBOCHMU AUCIUITIMHEI IPEIYCMOTPEH MPOMEKYTOUHBIA U HTOTOBBI KOHTPOJIb 3HAHUH CTYICHTOB.

Texymuii KOHTPOJIb 3HAHUK TPOBOAUTCS B COOTBETCTBHH ¢ [lonoskeHreM o TekyIeil arTectaiuu o0ydaromuxcst ot 15 mas 2024r.
Tekymas arTecTanus B popMe 0auTbHO-PEHTHHTOBOH cucTeMBI (ajiee - BPC) mpumMensieTcst At 00y9alomuXxcst OYHOH (hOPMBI
o0yueHwus.

B pamkax BPC ycneBaeMoCTh 00y4aronuxcs Mo KaykA0H AUCIUILTHHE OIICHUBAIOT CIEAYIOIIUE BUIbI KOHTPOJIS: TeKyIHA KOHTPOIb
(TK), mpomesxyTounbiii kouTposs (1K), aktuBHOCTB (A) 1 uToroBbiii kKoHTposb (MK). Crava 3auera/sk3amMeHa o0si3aTenbHa PU
KeJTaHNH 00ydJaroIerocs MOBBICUTE HTOTOBBIM PEHTHHTOBBIH OalT MITH eCIH CTyAeHT He HaOpai o bPC MuHIMasHOE KOITHYIEeCTBO
6amroB (51 Gamn).

IIepuonuunocts nposenenus TK u I1K:

- TEKYLIMH KOHTPOJIb — 3 3a ceMecTp;

- IPOMEXKYTOUHBINA KOHTPOJIb — 3 3a CEMECTP.

TEKYIIWH KOHTPOJIb Ne 1 (ot 6 10 10 6amioB);
BAPHUAHT Ne 1

1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEIYIOLUMX COCTUHEHUI:
H3BO3, NaH2PO4

2. 1 r IByXBaJEHTHOTO METajljia BEITECHSET U3 pacTBOpa
MeaHo# conu 2,61 T Meau. Beruucnute SKBUBaIeHTHYIO

Y aTOMHYIO MacChl M1 HA30BUTE METAJLI, €CJIM SKBUBAJICHTHAS
Macca Menu paBHa 31,8 1/MOIb.

BAPUAHT Ne 2

1. PaccunTtaTh SKBUBAJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
P205, CaOHNO3

2. Beluucnute 3KBUBaJICHTHYIO Maccy MeTallla, €CIU €ro OKCUA
conepxutr 19,66 % xucnopona.

BAPUAHT Ne 3

1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CJIEIYIOIINX COeTUHEHUI:
Fe(OH)2, Ba(NO3)2

2. 10 r MeTaia BBITECHSIOT U3 KUCIIOTHI 5,6 11 BOJIOpO/IA,
U3MEpEeHHOro npu H.y. HaliTu s5kBUBajeHTHYIO Maccy MeTallia.

BAPUAHT Ne 4

1. PaccunTtaTh SKBUBaJICHTHYIO MacCy CJIEIYIOIINX COeTUHEHUI:
PbS, CuOHCI

2. OmpezaenuTe YKBUBAJICHTHYIO MacCy MeTalia, eClid

€ro coeMHeHue ¢ GTOpoM comepkut 87,5 % meraia.
OkBuBaneHTHas mMacca ¢pTopa paBHa 19 r/Moib.

BAPHUAHT Ne 5

1. PaccunTtaTh 3KBUBAJICHTHYIO MaccCy CJIEIyIOIINX COeIUHEHUI:
Si02, K2HPO4

2. W3 2,4 v metana nosrydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJlEHTHAas Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJCHTHYIO Maccy MeTajuia.

BAPUAHT Ne 6

1. PaccuntaTh 3KBUBAJIEHTHYIO MacCy CIEIYIOMINX COCUHEHNUIL:
Ca(OH)2, AI2(SO4)3

2. Ilpu pactBOpeHuu B kuciaore 11,9 r MeTamia BeLAECIUIOCH
2,24 51 BOKOpOa, U3MEPEHHOTO NpH H.y. Onpeaenure
SKBHMBAJIEHTHYIO MacCy MeTallla.

BAPUAHT Ne 7

1. PaccunTath SKBHBAJIIEHTHYIO MacCy CIEAYIOIIUX COEANHEHHUM:
HNO3, Fe(NO3)3

2. OHO U TOXEe KOJIMYECTBO MeTaJula pearupyer 06e3 ocraTka




¢ 0,4 r xkucnopoaa u 0,8 npyroro snementa. Haitnure
JKBUBAJICHTHYIO MaccCy JJIEMEHTA.

BAPUAHT Ne 8

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
NH4Cl, MgOHBr

2. Ha neitrpanuzanuro 19,6 r kucnorsl Tpedyercs 16 ¢

ruapokcuaa HaTpust. ONpeaennTe SKBUBAJICHTHYIO MAcCy KHCIIOTEL.

BAPUAHT Ne 9

1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
H2S04, NaHSi03

2. IIpu cxxuranuu 1,8 r TpeXBaJIEHTHOTO MeTalIa MOJdy4YeHo 3,4 r
ero okcuna. HaliuTe SKBHBAaJICHTHYIO M aTOMHYIO MAcChl MeTaa.

BAPHUAHT Ne 10

1. PaccuuraTh S5KBUBAJIEHTHYIO MacCy CIEIYIOLIUX COCAUHECHUI:
Zn(OH)2, FeSO4

2. Omnpenenute SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTHI 112 M1 Bogopoja, U3MEPEHHOTO MpH H.y.

TEKYILUN KOHTPOJIb Ne2 (ot 6 10 10 Gamios);

BapuanT Ne 1

1. HanmmmTe ypaBHEHUS peakiyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIIPHOH (opMe:
a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S0O4 —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJIEKYJIIPHOH M HOHHO-MOJIEKYJISIPHOH (opme.
VYkaxxute cpeny pactsopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2§S + HOH —

Bapuant Ne 2

1. Hanmmmre ypaBHEeHHs! peakiyii B MOJICKYJIAPHON U HOHHO-MOJIEKYIIIpHOH (hopMme:
a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl —

2. Hanmmure ypaBHEHHS peaKiiiii B MOJICKYJIIPHOH ¥ HOHHO-MOJIEKYJISIPHOH (opMme.
VYkaxure cpeny pactBopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH —

Bapuant Ne 3

1. Hanmmmre ypaBHeHHs peakiuid B MOJICKYJIAPHOH U HOHHO-MOJIEKYIISIpHO# (hopMme:
a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 —

2. Hanmmmre ypaBHeHHs peakiii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIISIPHOI (opMe.
Yxkaxwure cpeny pactBopa u pH:

a) KCN + HOH —

6) Fe(NO3)3 + HOH —

B) K2SO4 + HOH —

Bapuant Ne 4

1. Hanmmure ypaBHEHHS peakiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHO# (hopme:

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCl —

2. Haumure ypaBHEHUsI PEaKIMid B MOJICKYJISIPHOW M HOHHO-MOJICKYJIIpHO# opMme. Ykaxkute cpeny pactBopa u pH:
a) KI+ HOH —

6) AI(NO3)3 + HOH —




B) Na2CO3 + HOH —

Bapuant Ne 5

1. Hanmmute ypaBHEHHS peaKiuii B MOJICKYISIPHOH M HOHHO-MOJIEKYIISIpHOI (hopme:

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hanmmure ypaBHEHHMS peaKiiiii B MOJIEKYIIPHOH M HOHHO-MOJIEKYIISIPHOH (opMe. YKaxuTe cpexy pacTsopa u pH:
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

1. Hanmmure ypaBHEHHS peaKiiiii B MOJIEKYISIPHOH ¥ HOHHO-MOJIEKYJISIpHOI (hopme:

a) FeCI2 + Na2S —

6) CH3COOK + H2S04 —

B) CaCO3 + HNO3 —

2. Hammummre ypaBHEHHS peakiuii B MOJICKYJIIPHOI 1 HOHHO-MOJICKYIISIpHO# hopme. Ykaxute cpeny pactBopa u pH:
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuant Ne 7

1. Hanmmwre ypaBHEHHS peaKiiuii B MOJIEKYISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme:

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S0O4 —

B) H2S + KOH —

2. Hammmwure ypaBHEHUS peaKIMii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH popMme. Ykakute cpeny pactBopa u pH:
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

Bapuant Ne 8

1. Hannmre ypaBHEHHs PEAKIHii B MOJIEKYJISIPHOW M MIOHHO-MOJIEKYJIAPHOH (opme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hanumure ypaBHEHMsI PEAKIHii B MOJIEKYISIPHOW M HOHHO-MOJICKYJIApHO# opMme. YkakuTe cpeny pactBopa u pH:
a) NH4CN + HOH —

6) FeCI3 + HOH —

B) K2CO3 + HOH —

Bapuanr Ne 9

1. Hanmmure ypaBHEHHs peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOIT (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2S04 —

B) CaCO3 + HBr —

2. Hanmmmre ypaBHEHHsI PEaKIHii B MOJIEKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH hopMme. Ykaxkute cpeny pactBopa u pH:
a) KNO3 + HOH —

6) CrCI3 + HOH —

B) (NH4)2SO4 + HOH —

BapuanT Ne 10

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

a) Na2CO3 + Ca(NO3)2 —

6) (NH4)2SO4 + NaOH —

B) HI + KOH —

2. Hammure ypaBHEHUS PeaKIMii B MOJIEKYJISIPHONW M HOHHO-MOJIEKYJISIpHOH opMme. Ykaxkute cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH —

TEKYIIM KOHTPOJIb Ne 3 (ot 6 10 10 6amioB)
BAPUAHT Ne 1
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUHN PacCTaBUTh KO3(D(DUIIMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb
a) NaBr + PbO2 + H2SO4 —PbSO4 + Na2S04 + Br2 + H20
0) CI2 + KOH — KCI + KCIO3 + H20
Ompeenure TUII IPUBEICHHBIX BBIIIC OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA




BAPHUAHT Ne 2
Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUThH KOG (GHUITHECHTHI, yKa3aB OKUCIMTENb H BOCCTAHOBHUTEIh
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20
6) K2S03 — K2S04 + K2S
Omnpejenure TAI MPUBEICHHBIX BBIIIE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PE-aKIIUii

BAPUAHT Ne 3

Maxc.6amt
Ha ocHOBaHMM 3JIE€KTPOHHBIX YPABHEHUI PACcCTaBUTh KO3()(OUINCHTEI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20
6) I2 + KOH — KIO3 + KI + H20
OnpeﬂennTe THUII IPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_lI/If/'I

BAPHAHT Ne 4
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPABHCHUH PACCTABUThH KOG DHUIIUCHTHI, yKa3aB OKUCIUTENb i BOCCTAHOBHUTEIh

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

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPUAHT Ne 5
Makc.0amn
Ha ocHOBaHHM 37€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINUCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

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

Onpez[enI/ITe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX pe-aKquI

BAPHUAHT Ne 6
Makc.0amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHEHUM PaCCTaBUThH KO (DUITHCHTHI, yKa3aB OKUCIMTENb H BOCCTAHOBHUTEIIL

a) H2S + HIO3 — S + 12 + H20
6) KC103 + HCI — CI2 + KC1 + H20

OnpezLeJmTe THI MTPUBEACHHDBIX BBIIIEC OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pe-aKIII/Iﬁ

BAPUAHT Ne 7
Makc.6amn
Ha ocHOBaHHMM 3JICKTPOHHBIX YPAaBHEHHUH PACCTaBUTh KO3(D(DUITMCHTHI, YKa3aB OKKCIUTEb U BOCCTAHOBHUTEIb

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

Onpe,ueJmTe THUI MIPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

BAPUAHT Ne 8
Makc.0amn
Ha ocHOBaHHM 3J€KTPOHHBIX yPaBHEHUH PacCTaBUTh KO3(D(DUINUCHTEI, yKa3aB OKUCIUTENb H BOCCTAHOBUTEINb

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

Onpez[enI/ITe THUII IPUBCACHHBIX BbIIIC OKUCJIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKquI

BAPHUAHT Ne 9
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUH PACcCTaBUTh KO3 QUITMEHTHI, YKa3aB OKHCIUTETb U BOCCTAHOBHUTEIb

a) KMnO4 + HCl — CI2 + MnCI2 + KCI1 + H20




6) HCIO3 —ClIO2 + HCIO4 + H20

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

BAPUAHT Ne 10
Makc.0amn
Ha ocHOBaHHM 3JI€KTPOHHBIX yPaBHEHUI PacCTaBUTh KO3()(DUINCHTHI, yKa3aB OKUCIUTENb H BOCCTAHOBUTENb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI1 + H20
6) Cul2 — Cul + 12

Onpez[enI/ITe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKquI

ITPOMEXXYTOYHBII KOHTPOJIb Ne 1 (ot 9 10 15 Gasmios);

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (hopMyiy 3nemenTta Ne 85. HazoBuTe 3TOT 3/leMEHT U yKaXKHTe, B KaKOM IHEpHOJE,
TpyMIe ¥ NOATPYIIEe OH HAXOAUTCA, K KAKOMY CEMEMCTBY OTHOCUTCS M Ha KAKUX SHEPIeTHUECKHX YPOBHSX U MOLYPOBHSX
HaXOJATCA €r0 BaJICHTHBIE 3JICKTPOHBI.

2. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpuyeckyo cxemy obpazoBaHus Moiekyn H2 um N2. CkoJbko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

3. TemoBoit addexr peakimu C(k) + 2 N20(r) — CO2 (1) + 2 N2(r) paBen + 560 k/[>x. Berauciauts craHaapTHYIO
sHTaNBIUI0 o0pazoBanus N20, eciu AHCO?2 (1) = -393, 5 x/]x/Monb.

4. Kak crnenyer n3MeHHUTh AaBJIeHUE Ta30BOM CMECH Ui TOTO, YTOOBI YBETHMYUTHh CKOPOCTh PEAKLIUU 2802 (1) + 02 (r)
— 2S03 () B 27 paz?

5. BeranennTs TeMnepatypHbIi K03 GUINEHT CKOPOCTH PEaKIWH, €CITH MPH MOBHIIICHUH TeMIepa-Typsl Ha 40 °C peakims
yckopsercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [1 2NO2 (1) — 184,6 kJ[x?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIIEKTPOHHYIO (hopMyiy Hoa U rpadUUecKyio CXeMy pacipeesieHHs ero JIeKTPOHOB IO
BHepl"eTI/I‘-IeCKI/IM quﬁKaM B HOpMaJ'II)HOM nu B036y)KZ[eHHOM COCTOSAHUAX. Ka]c BJIUSICT CTCIICHb B036y)KI[CHI/I$I BHGKTPOHOB 1710)1a Ha
€ro BaJICHTHOE COCTOSHHUE?

2. Kakue TuIbl XUMHYECKOH CBSI3M MMEIOT MecTo B Moiiekynax CO2, Cl12? M300pa3uTh reoMeTpude-ckoe CTpOCHUE
MOJIEKYJI U CXEMBI IIEPEKPBIBAHUS SJICKTPOHHBIX 00JIAKOB.
3 Paccuntats sHTaNBIMIO 00pa3oBanmsa HCI, ncxons n3 TepMOXMMHYIECKOTO yPaBHEHUS

4 HCI (r)+ 0O2(r) = 2 H20(1) + 2 CI2(1),
ecii AHx.p. = -114,2 xJl)x, AHH20(r) = -241,8 xJI>x/M0ib

4. Kak u3menurcst ckopocts obpatHoi peaknuu N2 (1) + O2 (1) [1 2NO (T), eciu yBeNMYNTh JaBJICHUE B 2 pasa, a
TeMIIepaTypy OCTaBUTh IOCTOSIHHOU?

5. Kak u3MeHHTCSl CKOpOCTh peakimu mpu noHmwkeHnHu Temmepatypsl ¢ 80 °C no 50 °C, ecnu TeM-niepaTypHbIit
K03()(DUIIMEHT CKOPOCTH PEAKIUH paBeH 27

6. B xakoM HamnpaBIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU

2CO (1) + 02 (1) J 2C0O2 (1) — 566 xIIx

a) TIPY TOHMKCHUHU TEMITEPaTyPBI;

0) NIpY MOHVKEHHUH JTaBIICHUS?

Hanmmmre BeIpaskeHHe KOHCTaHTHI PABHOBECHSI 9TOH PEaKInH.

Bapuant Ne 3

1. Kak u3MenstoTcsa CBOMCTBA P- 3JIEMEHTOB C YBEIUUYEHUEM 3apsIOB SAEpP UX aTOMOB:

a) B IpeJieNax AaHHOTO Nepruoja; 0) B mpeaenax JaHHOU rpynmnbsl. OTBET MPOUIIIOCTPUPOBATH IPU-MEPAMH.

2. Kaxk o6pasyercst nonHas cBs3p? Kakuie ameMeHTHI ciocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpH-MepHI.

3. CKOJIBKO TEIIOTHI BBIACAUTCS NpHU OKucieHun 103 1 aMMuaka, ©3MEPEHHOIO IIPU HOPMAJbHBIX YCIOBHSX, I10 PEAKIMU:
4NH3 (r) + 502 (r) = 4NO (r) + 6H20 (r), AH° =-904,8 k]l:x

4. Kax u3menurcst ckopocts npsimoii peakuuu 2CO (1) + O2 (1) [1 2CO2 (T), ecnu AaBlIeHWE B CHCTEME YBEITUYUTH B 4

paza?

5. BeruncnuTs TeMnepatypHbId K03(DGHIUEHT CKOPOCTH PEeakUUy, eCIU MpHU MOBHIIIeHHH Temmepa-Typsl ¢ 10 °C o 70 °C

CKOPOCTb peakLuy Bo3pocna B 729 pas.

6. KaxuMy M3MEHEHUSIMH TEMITEpaTyphl, JaBJICHUS W KOHIICHTPAIIMK IPOAYKTOB PEAaKIIMH MOXXHO CMECTHUTH PaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + O2 (r) [1 2H20 (1) + 483,6 x/Ix




Bapuant Ne 4

1. Kakue smeMeHTHI IepHoIuYecKol CHCTEMBI TIPENCTABISIIOT CO00IT caMbIif aKTHBHBIN METaJUl M CaMBIil aKTHBHBIH
HemeTamn? JlaTh 0OBSICHEHUS U COCTAaBHUTH MOJHBIE 3JICKTPOHHBIE (POPMYJIIBI THX AJIEMEHTOB.
2. Nzobpas3uts crpykrypubie Gopmyinsl coeaunennii K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTelle-HU OKUCIEHHOCTH
3JIEMEHTOB B 3TUX COeMHEHUAX? Kakue THUIIBI XUMHYECKHX CBA3EH UMEIOT MECTO B UX MOJIEKynIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BRIACTUTCS MPH 00kure 1 kT Cynbduma MHHKA IO PEaKINH:

27ZnS (x) + 302 (r) = 2Zn0 (x) + 2502 (1), AH° =-943,6 x/]x
4. Bo ckomnbko pa3 3amennutcs npsimas peakius  3H2 (r) + N2 (r) [ 2NH3 (r) €CJIM JJaBJICHHE B CHUCTEME ymaJieT B 2
paza?
5. Ha ckombko rpagycoB Hago yBEIHUYHTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAKIIMU BO3pocia B 27 pa3, eciu
TeMIepaTypHbId KOAQPHUINEHT CKOPOCTH PEaKIUU paBeH 3?
6. B xakoM HampaBIeHHHM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (r) 1 CO2 (r) + C (1) — 172,5 x[Ix
a) TIpH MOBBIIICHUN AaBICHHUS;

0) pu MOHMXEHUU TEMIIEPATYPHI;

B) NIPH NOBbIIIEHNH KoHIIeHTpauuu CO2?

Bapuant Ne 5

1. W300pa3uth pacrpeneneHue 3JIeKTPOHOB N0 KBAaHTOBBIM S4YelKaM B aToMax aproHa, Kaiblws, docdopa.

2. [IpuBecT pUMep MOJEKYIBI C Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakol yroia Mexmy CBS3SMH B OTOU
Mornekyne? 300pa3uTs ee IpOCTPAHCTBEHHYIO CXEMy

3. OnpenenuTb SHTATBIUIO 00pa3oBaHus CS2, UCXO U3 yYpaBHEHHUS

CS2+302— CO2+2S02 + 1100 x/Ix,
eciiu AH CO2 (1) = - 393 x/]x/ moas, AH SO2 (1) = - 297 x/]»/ Moib

4. Kak u3MeHHTCS CKOPOCTh peaKIuu 2NO (1) + CI2 (r) [1 2NOCI (1) IpU yBEIMYeHUU KOHLEeH-Tpauuu NO B 2
paza?

5. Kak m3MenuTcst ckopocTh peakiuu Ipu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, ecnu TeM-niepaTypHbIi

KO3 PUITHEHT CKOPOCTH peaxiuu paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH® > 0
a) MIpH NOBBIIICHUU TEMIIEPATYPHI;
0) py MOHMKEHUU AAaBJICHHUS?
Hanumute BeIpayKeHHE KOHCTAHTHI PABHOBECHS ATON PEaKIUH.

Bapuant Ne 6
L. BasieHTHBIE 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (POPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH JIEMEHTHI X COCTaBBTE MOJHEIE 3JICKTPOHHEIE (POP-MYIIBI HX aTOMOB.
2. ITpuBecTH mpUMeEpHI MOJIEKYN BEINECTB, B KOTOPHIX aTOMBI COCIMHSINCH ObI KOBAJICHTHOH MOMSPHON M HEMOJIIPHON
CBsI3b10. 1300pa3uTh CXeMbI CTPOSHHUS ITHX MOJIEKYIL.
3. Berancnuts sHTanenuio obpasoBanus nponana C3H8 ucxons U3 ypaBHEHHUs €ro cropaHus

C3H38() + 502(r) = 3CO2(1) + 4H20(T), AHx.p. =-2043,9 ]Ik,
eciin AHCO2(r) = -393, 5 x/Ix/monb, AHH20(r) = -241,8 x/I)x/Monb:
4. Paccuuraiite ckopocts xuMuyeckoi peakiuu  2NO (1) + O2 (r) — 2NO2 (r), ecinu KOHIICHTpa-IIMM BEIECTB
cocraBisttot: [NO] = 0,02 monb/i; [02] = 0,03 Moms/it;
[NO2]=0,01 monb/n

5. BorancnuTh TemnepatrypHblid K03 QUIUEHT CKOPOCTH peakuuH, el NpH MOBBIIIEHUH TeMmie-paTypsl Ha 30 °C
CKOpPOCTb Peakluy Bo3pocia B 64 pasa.
6. Kaxumu u3MeHEHMSIMU TeMIIEpaTypbl, JaBleHUs U KOHLEHTpanuuu [O2] MOXXHO CMECTUTh BIIPaBO PAaBHOBECHE PEaKIIUU

2S02 (r) + 02 (r) [12S03 (1) + Q ?

[TPOMEXYTOYHBII KOHTPOJIb Ne 2 (o1 9 10 15 Gamios);

BapuanTt Ne 1

1. JaiiTe onpenenenne pacTBopa, pacTBOPUTEINS, PACTBOPEHHOTO BemecTBa. OnpeaennuTe pacTBOPU-TEIb U PACTBOPEHHOE
BEIIECTBO B paCTBOpE, MOIyueHHOM pu cMemuBanuu: a) 100 r Bogsr u 200 t caxapa; 6) 200 r Boast u 100 r aneToHa.

2. Kak obecrnieunTh ycinoBus, 3aMeasiomue ruapoan3? Kak yckoputs ruapoan3?

3. Omnpenenute pH 1 pOH pactBopa, comepxkariero 6,75¢10-10 moms/i1 OH™.

4. PactBop, B 200 M3 KOTOpOTO HaxomuTcs 3 T Hednekrponuta, obnamaer npu 20 0C ocmotudeckum naieHuem 500 xlla.
Onpeznenure MOJIEKYJSPHYIO Maccy BELIeCTBa.

5. Ha ckosibpko rpamycoB moBbICHTCS TeMmIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmockonuieckas kKoHcTanTta Boabl E = 0,52 °C.

6. PactBop, comepxamuit 0,265 r Na2CO3 B 100r Bogsl, kpuctamnusyercs npu temmeparype -0,13 °C. Brraucaurs

Kaxyuytocs crenedb nucconunannu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa Bosl K = 1,86 °C.

Bapuant Ne 2
1. Kak u3Mensiercs pacCTBOPUMOCTh Ta30B B KUIKOCTAX C MOBBIIIEHHEM Temreparypbl? C MOBbIIIe-HUEM JIaBICHUS?




2. Uro Takoe 3IEKTPOIUTUYECKAs OUCCOLMALMA U KaK 3aBUCUT JTOT IIPOLECC OT MOHU3UPYIOLIEH CHIIBI PACTBOPUTEINS U
XapaKkTepa XUMHYECKOI! CBSI3H B MOJIEKYJIE AJIEKTPOIUTa?

3. Yemy paBHBI KoHIeHTparu noHoB H+ m OH™ B pacTBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,0?

4. BerumennTs ocMOTHYECKOE JaBJICHHE pacTBOpa, copepskamero B 1,4 1 63 r rmoko3sr COH1206 npu 0 °C.

5. BoruuciuTh Temneparypy KpUCTaUIM3allii pacTBopa, coxepxkaimero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonmnueckast koncranta Boasl K = 1,86 °C.

6. PactBop, conepsxkammii 2,5 r NaOH B 200 r Boxs! kurnut nipu temneparype 100,31 0C. Haiigute nmst sToro pactsopa

u3oToHnueckuit ko3dpunuent. EH20=0,52.

Bapuant Ne 3

1. Kak mpupozaa pacTBopuTeNs U pacCTBOPEHHOTO BEUIECTBA BIUSIOT HA pacTBOPUMOCTH? B kKakoMm pacTBopuTesie — BOJE WU
OcH30J1e — OyAyT Jy4Ille pacTBOPATHLCS aMMHak U cepoyriepon CS2?

2. JlaiiTe onpeneneHus CIEeIyIOINM TePMHUHAM: 3JIEKTPOIUTHYIECKAs ANCCONMANNS, IICKTPOIUTHI, HEICKTPOIIHUTEHL,
KaTHOHBI, aHHOHBI. [IprBeauTe IpUMephl COOTBETCTBYIOIINX BEIIECTB.

3. Ornpenenuth koHueHTpanuo noHoB OH™ B 0,01 M pacrBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
4. Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O3, mpu 27 °C.

5. Beruuciute Temneparypy 3amep3aHus pactsopa, conepxamero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BorunciuTh Kaxyulyrocs crenens auccouuanuu ximopuna kanus KCl B pactBope, conepxamiem 4,47 r KC1 B 100 r BoasI,
€CJIM 3TOT pacTBOp kpucraumsyercs npu -2 °C. Kpnockonuueckas koncranra Bojasl K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe aAuarpaMMa cOCTOSHUS BojbI? KakoBo arperaTHO€ COCTOSHHE BOJBI PU cleayro-umx ycnosusax: a) T = 293 K,
P =100 kIIa; 6) t =50 °C, P =200 ITa?

2. UYro Takoe KoHCTaHTa aucconuanuu? Kax cBs3aHa KOHCTaHTa AWCCOIMAIIMU CIA0BIX SJIEKTPOIUTOB CO CTEICHBIO MX
Jucconyuanuu’?

3. Haiitu crenens auccouuanuy cepoBOAOPOIHON KUCIOTHI Mo mepBoii crynenu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JIMCCOLIMAIIMY JIJIsl 3TOM cTyneHu paBHa 1,1+10-7.

4. [Ipu 0 °C ocmoruueckoe aasneHue pactBopa caxapa C12H22011 paBao  3,55°105 [la. Cxonp-KO TpamMMOB caxapa
comepxurcs B 1 11 pactBopa?

5. Ipu kakoit mpubmm3uTensHO Temmeparype Oyner kurnets 40 %-Hblil pacTBop 3THIOBOrO criupta C2H5OH B BOzE?
D0ysumockomuIeckast KOHCTanTa Bojbl E = 0,52,

6. PactBop, cogepxkamuii 4 r K2CO3 B 250 r Boxel, 3amep3aet npu -0,520C. Halinute 11 3TOro pacTBOpa M30TOHUYECKUN

koa¢ppunment. KH20=1,86

Bapuant Ne 5

1. [Tpu oaMHAKOBBIX JIM TEMIIEpaTypax KUISAT M KPUCTAIUIM3YIOTCS pacTBopuTens u pactBop? Chop-mymupyiite
COOTBETCTBYIOIINE 3aKOHBI.
2. UYro Takoe M30TOHHYECCKHH KOA(PQUIMEHT U KaKk OH CBSA3aH CO CTEHEHBIO JHCCOIMAINA JIEKTPO-JIHTA M YHCIIOM HOHOB,
Ha KOTOpPBIE pacrafacTcsi B BOJHOM PAacTBOPE €ro MoJIeKyia?
3. Koncranta auccoumarnuu oprodochopHoit kucnorst H3PO4 no nepsoit crynenu pasHa 7,11¢10-3. IIpeneOperas
JUCCOLMalel IO APYTUM CTYIEHSM, BBIYUCINTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
4. [Ipu kakoif TemmepaType OCMOTHYECKOE IaBJeHHE pacTBopa, coaepkamero 18,6 r anmnnna COH5SNH2 B 3 1 pactBopa,
nmocturHer 2,84¢105 I1a?
5. KaxkoBa temmneparypa KumneHHus pacTBOpa HEdJIEKTpoJuTa, cojepxkamiero 3,01+1023 Monekyn B JTUT-pe BOIbI?
D0ymmockonuieckas KoHcTanTta Boabl E = 0,52 °C.
6. [pu xaxoii Temmeparype Oyzner kumeth 1| m pactBop NaCl, ecnu crenens auccounanmu NaCl pasaa 84%?. EH20=0,52

Bapuant Ne 6
1. [Nepeuncaure ¢pusmyeckie cBONCTBA BoABL Kakie M3 3THX CBOWCTB aHOMaNbHBI? B WeM nmpHuYMHa MX aHOMAJIBHOCTH H
KaKOBa POJIb AHOMAJIUK BOJBI B IpUpoae?
2. Uro Takoe CTeleHb JUCCONMAIMH U KaK OHA 3aBUCHT OT KOHIIEHTpAIMH pacTBopa’?
3. Bo ckonbko pa3 xoHuentpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbie, yem B 1 H. pactBope H2S04 (a0 =
51 %)?
4. PaccuntaTs MONEKYISPHYIO MacCy HEIIEKTPOJIUTA, €CIU B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HERIEK-TPOJIUTa, a
ocMoTHYecKoe AaBieHue 3toro pactBopa npu 20 °C pasuo 0,32¢105 Ila.
5. Ha ckomipko rpamycoB moBbICHTCS TeMmIepaTypa KureHus Bojsl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0ymmnockonuaeckas kKoHcTanTta Boasl E = 0,52 °C.
6. PactBop, comepxammit 1,7 T xnopuna nuaka ZnCl2 B 250 r Boxsl, Kpuctamausyercs: npu Temme-patype -0,230C.

Onpepenure KaXyIIyocs crenenb aucconuanuu ZnCl2 B atom pactBope. KH20=1,86
Kpurepuu oneHku:

- OIIEHKA «OTJINYHOY BBICTABIIACTCS CTYCHTY, €CJIM OH HabOpai 15 6anioB

- OLICHKA «XOPOLIO)» BBICTaBIISIETCS CTYACHTY, €ciii OH Habpan 12 GamnoB

- OIICHKA «YJIOBICTBOPUTEIIEHO» BBICTABISCTCS CTYICHTY, €CIIM OH Habpai 9 OawioB

- OIIEHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABIIACTCS CTY/ACHTY, €CIH OH HaOpax MeHee 9 6asioB.

[TpoMexyTouHbIi KOHTPOJIb 3 — BhINIOJIHEHUE PT'P

Pacuerno-rpaduueckas padora (PI'P) Ha Temy «Xumndeckue pacaers. Llensio Bemonnenus PI'P sBnsa-eTcs 3akpereHne
TEOPETUUECKHUX 3HAHNUH, BHIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, HO3BOJISIOIMX OCBOUTD CIIEUAIbHBIC Pa3/ielibl




JUCLIUIIIMHEL.

Bormpocs! 1i1st mpoBeieHuNs TpOMeXKyTOYHOIT aTTectaruu B hopme sx3ameHa (MK):

1. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MAcCChl M SHEPIHH, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIICHMH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHH, 3aKOH ABOTraipo M €ro ClIeACTBHsA. MeToxbl onpeaesCHus
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH U nepuogudeckas cucrema [I.M1. Menneneesa. Ilepuonbl, Ipymnnsl U NOA-IPYIIIbI NEPUOJUYECKOM
cucteMbl. CBsI3b CTPOEHHS aTOMA C MOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOH CHCTEME.

4. Crtpoenune atoma. [loctynater bopa.

5. KBanToBbIe uncna, ux GU3NIECKUl CMBICIL.

6. DneKxTpoHHas opOHUTanb U «kBaHToBas stueiikay. [Ipunnun [Maynu. IlpaBuno Xynza.

7. CewmeiicTBa s-, p-, d- 1 f- 3IEMEHTOB B NEPHOIUUYECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHbIE (POP-MYJIIbI HIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JJICKTPOHHBIX 00070YeK. DHEprusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tumsl XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. XuMHYecKas CBsI3b U €€ OCHOBHBIE XapaKTEPUCTHKHU.

11. KoBanenTHas xuMmudeckas CBsA3b, €€ pPasHOBUIHOCTH. MeTon Bal€HTHBIX CBA3CH.

12. Crnioco6b1 00pa3oBaHus KOBaJCHTHONH XUMHUYECKOH CBS3H.

13. I'mOpuau3anys aTOMHBIX 3JIEKTPOHHBIX OpOuTaNei u e€ BUIBI.

14. IonsipHOCTE XUMUYECKON CBS3H. DNEKTPUYECKUH MOMEHT AMIIONSA MOJIEKYJIBI.

15. Honnas cBs3b, €€ ocobennoctu. CTerneHb HOHHOCTH CBS3H.

16. BonopoaHast cBs3b, €€ 0COOEHHOCTU U BIHMSHUE Ha CBOMCTBa BEILECTB.

17. TepMoxuMmusi, ee OCHOBHEIEC OIIpeAeIeHN. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHSs SHEeprus U SHTANBNHA. DHepreTudeckue dPQPEeKTsl XUMHUUSCKUX MPOIECCOB.

19. Makpo- ¥ MHKPOCOCTOSIHUE BelIeCTBa. BeposTHOCTb COCTOSIHUSI CHCTEMBI U SHTPOIHSI.

20. HampaBieHHOCTb CaMONPOM3BOJIBHOTO MPOTEKAHHUST XMMHUYECKUX peakuuid. DHeprus ['udoca.

21. Xumuueckas kKuHeTHKa. CKOpOCTh XMMMUYECKUX PEAKIMH B TOMOTE€HHOH M I€TEpPOreHHOM CHUCTE-ME.

22. BausHue npupoAbl pearupyroIuX BEIIeCTB U TEMIIEPaTypbl Ha CKOPOCTh XUMHUYIECKOH PEaKIuH.

23. BrnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MeXaHusM JeHCTBUS KaTalnu3aTopa.

24. OO6parnMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEAaKINH. XUMHUIECKOe PaBHOBECHE.

25. CMmemenue xumuueckoro papHosecus. IIpunnun Jle [aTense.

26. Bopna, e€ ¢usnueckue cpoiicTBa. JlnarpaMma COCTOSIHUSI BOJBI.

27. AHOMasbHbIE CBOWCTBA BOABI, MX MPUYMHA U POJb B MPUPOJE.

28. PactBopsl. 'mnpatraas teopus [[.J1. Menneneesa. TennoBeie 3¢h(eKTs pacTBOPEHUS.

29. PacTBOpUMOCTB TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpHMOCTB ra30B B JKUAKOCTSX.

31. KonuenTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBIEeHHE pacTBOpoB. 3akoH BanT — ['odda mast pacTBOPOB HEINEKTPOIH-TOB U IEKTPOIUTOB.
33. INonmxkeHue naBleHHUs HACBIMIEHHOTO Iapa pacTBOPUTENS HaJA pacTBOpPOM. 3akoH Payms mms pac-TBOPOB HEIIEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBblIeHNE TeMIIEpAaTyphl KUIIEHUsT paCTBOPOB. 3aKOH Payiis 1ist pacTBOPOB HERJIEKTPOIIUTOB U AIIEKTPOIUTOB.
35. INonmwkeHne TeMnepaTypsl KpUCTAIIH3AHMKA PACTBOpa. 3aKoH Paymst 1 pacTBOPOB HEINEKTPO-IUTOB U 3IEKTPOIUTOB.
36. Teopust HNEKTPOTUTUUECKOH AUCCOLUALIUY.

37. IMpumennmocts 3akoHOB BanTt — ['odda u Payns x pacTBopam 3JI€KTpOITHTOB.

38. Crnalble dNEKTPONIUTHI, UX AMCCOUMAnus. 3akoH pazOasieHuss OcTBaiIbaa.

39. CuJIbHBIE DJIEKTPOJIMTHL, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peakiyy noHHOro oOMEHa B pacTBOpax JICKTPOJIUTOB. Y CIIOBHUS HEOOPATUMOCTH PEaKIHA.

41. DnexrponuTHuecKas Auccouuanus Bogsl. HelTpanbHble, KUCIBIE U IEIOYHBIE PACTBOPHI.

42. Bonoponnsiii nokazarens. llkana pH, meroas! onpenenenust pH.

43. I'unponus, ero KONMYECTBEHHbIE XapaKTEPUCTUKU. 3aBHCUMOCTb TMIPOIHM3a OT KOHIEHTpPAlUU M TeMIepaTyphbl pacTBoOpa.
44. T'uaponu3 coneld u ero BUbI (Ha MPUMEPE YPaBHEHUM THPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucriepcHbIE CHCTEMBI, UX KITaCCH(HUKAIUS 110 arperaTHOMY COCTOSHHIO (a3.

46. JucnepcHble cUCTEMBI, UX KIacCHU(UKaIMA MO CTeNeHH AucnepcHOCTH. CBOOOIHO- U CBSI3HOAMC-TIEPCHBIE CUCTEMBI.
47. VYCeToiuMBOCTE ICHEpCHBIX cucTeM. DakTopbl cTaOMIN3alUK AUCIIEPCHBIX CHCTEM.

48. CopOrmust 1 €€ BHUIIBL.

49. Komnonmneie pactBopbsl. CTpoeHHE KOTOUAHON MHIEIUIBL.

50. Koarymsiuys KOJIIOMIHBIX PACTBOPOB U (HaKTOPhI, €€ BBI3BIBAIOLIME.

51. THITEI OKHCITUTETHHO-BOCCTAHOBUTEIBFHBIX PEaKIUIL.

52. Peaxuuu oxucnenus. Baxueillne BOCCTaHOBUTEIH.

53. Peakunu BoccTraHoBiIeHMs. BakHenine OKUCIUTENH.

54. OKHCITUTENBHO-BOCCTAHOBUTENBHASL JBOIICTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUABL U PSIl HANIPSDKEHUH METaIoB.

56. Kopposust meTanioB u ee BUIBL.

57. Mertozpl 3alIUTHl OT KOPPO3UU METAIIOB.

58. [MonsaTHe XUMUYECKOH HACHTUPUKAMKY. KadyecTBEHHbIE peaKkiuy Ha MOHBI.

59. CocrapneHne ypaBHEHHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEaKIUi, Peakiii HOHHOTO 00OMEHa, THIPOJI3a CoeH.




6.2. Tembl NUCBMEHHBIX padoT

PacueTHO-rpaduueckas paboTa CTYJICHTOB OYHON (OPMBI 00YUEHHUS

Pacuerno-rpadudeckas pabora (PI'P) Ha Temy «Xumndeckue pacuaers». Llensio Bemmonaenus PI'P spnsercs 3akperieHne
TEOPETHUYECKHIX 3HAHUI, BBIHOCHMBIX Ha CAMOCTOSITENIFHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHEIIHATIBHBIC Pa3/IeIbl
JUCHUIINHBL

Bemonnsercs PI'P ctynenToM HHINBHoYaTbHO O] PYKOBOACTBOM IIPENOAABATENS BO BHEAYUTOPHOE BPEMS, CAMOCTOSITENBHO.
Cpok criauu 3aKOHUYEHHOH pabOoTHI Ha TIPOBEPKY PYKOBOJUTEIIO YKA3hIBACTCs B 3a7aHnu. [ocie mpoBepku U TOpaObOTKH YKa3aHHBIX
3aMevaHuil, paboTa 3amumaercs. [Ipy moaoKUTEIbHOM OlIEHKe BHIMOJIHEHHOH CTYJEHTOM padoTe Ha TUTYJIBHOM JIUCTE PAOOTHI
CTaBUTCS - "3a4TeHO".

6.3. Ilpouenypa oueHnBaHus

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
CIIETYIOUIEMY.

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 nmpy U3y4eHNH ANCTIUTUTIHHEL
y4eOHBIM ITAHOM HE YCTAaHOBJICHO BBIOIHEHHE BHIIIECTICPEUHCICHHBIX padoT, To BeIonHseTcst oauH I1K, mpemioxeHHbIi
npernojaBaresieM (HalpuMep, yCTHBII WM MMCbMEHHBIH onpoc, pedepar, TeCTUpOBaHKE U T.I1.);

- UK — cnaga 3adeTa WM SK3aMeHa, B CPOKH, YCTAHOBJICHHBIC PACIIICAHUEM IIPOMEKYTOYHOU arTecTanun. OleHnBaHNe
MPOM3BOIUTCS IO MATHOAIBHON mIKane. B BemoMocTH B rpady « Dk3aMeHAIOHHAS OIIEHKA) BBICTABIISETCS OI[CHKA IO
pesynbraram UK.

MaxkcumanbHOe KosmdecTBo 0amioB 3a PI'P / kypcoBoii mpoekT (paboTy) / pedepar, 3ariaHUpOBaHHBIN YIeOHBIM IIIAHOM PAaBHO 25
(min 15). Iepecuer 6annoB B OIEHKY 110 MATHOATIIFHON IIKaJle BRIMOIHACTCS 1Mo Tabumie 1.

Tabnuna 1 — IMepecuet 6amioB 3a pedepar, PI'P, kypcoBoii mpoekT (padboTy) mo 5-Tu OabHOM IIKaie
PetituaroBeiit 6amr  OrnieHKa 1O 5-TH OaNbHOM MIKae

25-23 OTnuyHO

22-19 Xopormio

18-15 Y 10BNIETBOPUTEIIEHO

<15 HeynosnerBoputenbHo

Kputepun orieHkn ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIINIT M BBICTABICHUS OAJLIOB 3a pedepaT, pacueTHO-rpaduuecKyio padory,
KypCOBYIO paboTy (IIPOEKT): COOTBETCTBHE COJCP KaHUs pabOThI 3aJaHHIO; TPAMOTHOCTD U3JIOKEHUS U Ka4eCTBO O(POPMIICHHS
paboThI; COOTBETCTBHE HOPMATHBHBIM TPEOOBAHUSIM; CAMOCTOATENBHOCTD BHIIOJTHEHUS paboThl, ITyOrHA MpopabOTKU MaTepuana;
UCIIONB30BaHNE PEKOMCHIOBAHHON 1 CIIPABOYHON JIMTEPATYPBI; IPABHIBHOCTh BHIOJIHEHHBIX PacYeTOB U IrpadMIecKON JacTH;
000CHOBaHHOCTP M JJOKa3aTEIILHOCTE BEIBOJIOB.

Jns pacyera UTOTOBOM OLIEHKH MO AUCHUILTUHE HEOOXOAMMO UTOTOBBIE OaIbl (S) mepeBecTd B MATHOANIBHYIO KAy C
UCIIONB30BaHUEM TaOJIUIIB 2.

Tabnuna 2 — [lepecueT UTOTOBBIX OAIOB JUCUUIUIMHEI 110 5-TH OaIbHOM HIKae
PelTHHTOBEIH OaLT

(WTOTOBBIA OayT MO AUCIHIUINHE) OmeHka 1o 5-Ti OajbHOW IIKaie
86-100  OrnmynHO

68-85 Xopo1o

51-67 Y 10BNIETBOPUTEIILHO

<51 HeynosnerBoputenbHo

HUrorossrit korTpoibs (MK) npoBoanTcs B popme 3aueTa mimu sk3aMeHa. OICHUBaHUE MPOU3BOIUTCS 1O S-TH OaNBHOM HIKaIe.

Onenka cOpMUPOBAHHOCTH KOMITETEHIIUH Y 0OYyYaIOIIMXCsl W BHICTABICHUE OLICHKH MO AUCIUILTUHE BEIETCS CIETYIOIIHM
00pa3oM : [uis CTYA€HTOB OYHOH (popMbl 00yUeHHS UTOrOBas OLIEHKA MO AMCUUILTUHE BeicTaBisieTcs o 100-6amisHol cucteme,
3aTeM MEePEBOANUTCS B OIICHKH «OTIMTHOY, «XOPOIIOY, «yIOBICTBOPUTEILHOY, «HEYIOBICTBOPUTEIHLHOY / «3aUTCHO» U «HE
3a4TEHOY; ISl CTYJICHTOB 3209HOM U OYHO-3a09HOM ()OPMBI O0YIECHUS OIEHUBAETCS M0 MATHOAUTHHOM IIKAIe, 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. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

1. OUEHOYHBIE CPEACTBA TEKYIIEI'O KOHTPOJIA:

- TE€CTBI / BOIPOCHI JJIsl IPOBECHUS IPOMEKYTOUHOTO KOHTPOJIS;
- OJIaHKM 3aaHui 115 BeIoyiHeHus PI'P.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALIMU:
- KOMIUIEKT OMJIETOB ISt 3aueTa/ SK3aMeHa.

XpaHutcs B OyMa)kxHOM/3JIeKTpOHHOM Buae Ha Kadenpe OTII.

7. YHEBHO-METOJNYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. PexoMeHnyemast 1uTeparypa

7.1.1. OcHoBHAs1 JIMTepaTypa

ABTOpBI, COCTaBUTENN 3araBue W3natenscTBo, ros

JI1.1 | Iumkosuy E. 1. OO0mas XuMusi: yaeOHO- METOAMYECKoe Tocobre Kazans: M31-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI1.2 | amamosa O.10., Xumus: yaed. mocodue I CTyA. 04. U 3209. popM 00yd. Hosouepxkacck, 2022,
IIsatHuubiHa E.B. Harpasi. "JlecHoe neno”, "JlanamadTHas apxuTexTypa', http://biblio.dongau.ru/MegaPr
"DKOJIOTHS U MPUPOIOTIONB30BaHKE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
JI1.3 | Cysopos A. B., OOmas XuMust: y4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonsckuii A. B. 2020,

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

7.1.2. Jlono/iHUTeIbHAS JIUTEPaTypa

ABTOpBI, COCTaBUTENIN 3araBue W3natenscTBo, ros




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. Ilepeuyenns pecypcoB HHGOPMALHOHHO-TEIeKOMMYHUKALMOHHOI ceTu "HTepHeT"
7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U IIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepevyeHb MPOrpaMMHOI0 odecedeHus
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 HHGOPMALMOHHBIX 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 OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)
8.1 2321 CrnenmanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOCNBI0 M TEXHIYECKIMU
CpenCTBaMH O0YYeHHs, CIy KaIlluMHU JJIsI IPeACTaBIeHHs HH(opmarn ayautopun: Habop
JE€MOHCTPALMOHHOTO 000pyAOBaHUA (IIEPEeHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHbIH — | mMT.; Y4eOHO-HANIAAHbBIE MOCOOUSI — 9 MIT.;
Hocka - 1 miT.; Paboumne mecta cTyeHToB; Pabodee MecTo mpermoiaBaressl.
8.2 2102 CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI

cpeAcTBaMH 00yUeHHsI, CITY>KAIIUMH [UIS IpeACTaBIeHHUs HH(POpMaLuU OOJBIION ay JTUTOPUH:
Habop neMOHCTpaIMOHHOTO 000pyIOBaHNUs (TEPEHOCHOM): 9KpaH - | MIT., MPOEKTOp - 1 MIT., HETOYK
-1 wrr.; Anmapar TBO — 1mt.; Anmapar TB3 — 1 mwir.; Ilnura snexrpudeckas — 1 wr.; [lnuta
HarpeBarensHast ES-HA3040 — 1 mt.; Nazoanammsarop ['XII-3M — 1 mt.; OreerymmuTens — | mT.;
Benpo xonycnoe — 1 mrt.; JlabopaTopHas nocyna; PacTBOpbl peakTHBOB, HEOOXOAUMBIX ISt
BBITOJTHEHUS JTA00OPaTOPHBIX paboT; ANTeuka ¢ MeIUKaMeHTaMH — | mT.; Mebens 1adopaTopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmiabHbli mkad - 1mT.; Becsl Texnoxumudeckue BJIKT-
500 - 1mT.; MydenbHas neus - 2 mT.; Jocka — 1 mr.; Paboune mecta ctynenros; PaGoune mecta
TpernoaBaTels.




8.3 2313 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsaAHBIC TocoOHs — 15
wrt.; PabGoune mecra ctynentoB; Pabouee MecTo nmpemnogaBaTes.

8.4 2305 [TomerieHne YKOMIUIEKTOBAHO CIICLHATU3UPOBAHHON MEOENBIO0 M TEXHUUECKUMU CPEICTBAMU
00yUeHHUSI, CITyKAIUMH JUTS TIPEACTaBICHUS HH(POPMALIMU H OCHAIIEHO KOMIIBIOTEPHOH TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTEpHET» 1 00eCTIeYeHHEM JTOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHo-o0pazoBarenbHyto cpeny HUMU Houckoit [AY: Kommeiotepsr Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;
Cromnsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temarnueckue IIaKaThl
—5mr.; Jlocka— 1 mrt.; Paboume mecTa cTyneHTOB; Pabodee MecTo mpermopaBaTes.

9. METOIMYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA IO OCBOEHUIO JTUCHUIIIIMHBI (MOAY JIS)

1. [Tonoxxenue o Texymieit arrecranuu odyuatonuxcs B8 HUMU JIAY (BBeneHo B nelicTBue npukazom aupekropa Nell9 or
14 urons 2015 r.). / HoBouepk. urk.-menmmop. uH-T JloHckoit ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015. - Pexxum mocryma:
http://www.ngma.su - 27.08.2016

2. XuMHus : METOANYECKUE YKa3aHHUs 110 ITOJrOTOBKE K TEKyIIEeMy KOHTPOJIIO JUIs CTYICHTOB BceX HampasieHuil / HoBouepk. HHK.-
menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

2. IpoBoBo3oBa, T.M. Xumus: 1a6. nmpakrukyM s ctyn. Bcex Hampasi./ T. U. JIpooBo3zosa, O. 0. Illanamoga, E. B. [IaTHuIbHA ;
Hosouepk. urx.-menuop. uH-T JJorckoit AY. - HoBouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumust: ¢0. 3ama4 11 caM. paboThl cTya. [Beex Hampasi.] / O. 0. llanamosa, T. Y. JIpoBoBo30Ba ;
HoBouepk. unx.-menuop. us-T Jlonckoii I'AY. - HoBouepkacck, 2018.
4.3. XuMHS : METOAMYECKIE yKa3aHMA IO MOJITOTOBKE K TEKyIIeMy KOHTPOJIO AN CTyISHTOB BceX HampaBieHui / HoBouepk.

uHX.-Menuop. uH-T JJonckoit I'AY ; coct. O.10. Ilanamosa. - HoBouepxkacck, 2019.
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