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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 70
caMoCTOsITebHAs paboTa 38
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTJIHHBI IO CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henenp 14 1/6
Bun 3anatui vo | PO | VI PIT
Jlekuun 14 (14 |14 |14
JlaboparopHsie 28 |28 |28 (28
IIpakruueckue 28 |28 (28 |28
Hroro ayn. 70 {70 |70 |70
Konrakrnas padora |70 |70 |70 (70
Cawm. pabota 38 |38 |38 (38
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUroro 144 | 144 | 144 | 144
Bupbl KOHTpPONIS B ceMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3HUYCCKHIX, XUMHUYCCKIX U OHOJIIOTMYECKAX OCHOB B 3KOJIOTHH M PUPOIONOIBE30BAHUS,
METOJIaMH XHMHYECKOTO aHaJIi3a, 3HAHMSIMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe M TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaJM3a re0JIOTHYECKUX U OMOJIOTHUECKHUX P00, a TaroKe HAaBBIKAMH WACHTH()HUKAIIMHA U OIHCAHUS
OMOJIOTMYECKOr0 Pa3HOOOPa3Hs, Ero OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTMYECTBEHHON 00paOOTKN HH(pOpMAIIUU

3. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBanus K NpeABaAPUTEIbHOH OATOTOBKE 00y4aI0Lerocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOJCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHHS; pCAKITHOHHY O CIIOCOOHOCTH
BCUICCTB; NCPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKHUCJIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaIII/IIO BCIIECTB; AUCTICPCHBIC
CHUCTCMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJUYCCTBCHHO OIMMCBHIBATH PEAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCYnThIBATb KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ " UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucunminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TaHHOUH JUCHHUILIMHBI (MOAYJIs1) HEO0OX0AUMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJI0Tus

3.2.3 | O3HaxoMuUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | ®uznka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»KaroIeil cpeasl

3.2.11 | Hay4uHo-uccnenoBaTensekas padoTa (ToydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOIOTHYECKas! (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUM, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucreMHBIiA aHAIHU3 U ONTHUMH3AIIMS PEIICHUN

3.2.17 | Texaonoruueckas (IPOSKTHO-TEXHOJIIOTHIECKAs) MPaKTHUKA

3.2.18 | Xumuueckue u HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHON KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs IOATOTOBKY K IPOIEType 3alUThl U MIPOLEAYPY 3allUThI

4. KOMIIETEHI[H OBYYAIOIIET OCSI, DOPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTNHBI
(MOJLYJIST)

OIIK-2 : Cnoco0eH NPUHUMATH Y4aCTHE B HAYYHO-HCCJIe0BATEeIbCKOM NeATeJIbHOCTH HA OCHOBE HCII0/Ib30BAHUS
€CTeCTBEHHOHAYYHBIX U TEXHHYECKHX HAYK, YUeTa TPeGOBaHUIi IK0JIOrH4eCcKOil H MPON3BOACTBEHHOM (0€30MaCHOCTH;

OIIK-2.1 : 3HaeT OCHOBHBIC IMOJXO/BI K 00CCIICYCHUIO SKOJIOTHYCCKON U IIPOU3BOACTBEHHOM 0€30I1aCHOCTH 0OBEKTOB
pUpo000yCTPOHCTBA U BOAOIOIH30BAHHUS, PABOBYI0 U HOPMAaTUBHO-TEXHUIECKYIO JOKYMEHTAIIUIO TIPH OCYIIIECTBICHUT
HAYYHO-HCCIIECIOBATEIECKON ICATEIIEHOCTH

OIIK-2.2 : YMmeer pemaTh cTaHiapTHhIE IpodeccroHanbHble 3aa4y B 00J1aCTH NPUPO1000yCTPOHCTBA M BOJJOIIOIB30BaHUS Ha
OCHOBE HMCIOJIb30BaHUS €CTECTBEHHOHAYYHBIX U TEXHMYECKIX HAYK, Y4€Ta TpeOOBaHUH HKOJIOTHUECKOH U ITPOU3BOICTBEHHOM
6e3omacHoCTH

OIIK-2.3 : BiiageeT HaBbIKaMH BBIOOpA METOIOB 1/HITH CPEACTB 00ECTICUEHUS
9KOJIOTHYECKOI U MPOU3BOACTBEHHON 0€3011aCHOCTH B 00J1aCTH MPUPO1000yCTPOHCTBA M BOJOIIOIB30BaHUS




IIK-13 : CnocoGeH ucnoab30BaTh OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAYYHBIX JMCHUILIUH, METOAbl MATEMATHYECKOI0 aHAIU3a
W MOJIEJIHPOBAHUS, TEOPETHYECKOT0 M IKCIEPHUMEHTAIBHOIO UCCJIEIOBAHNS PU PelIEHHH MPOo(hecCHOHATBHBIX 32124

ITK-13.1 : 3HaeT OCHOBHBIE MPUHIMIIBI aHAM3a CHCTEM IPUPOJO000YCTPOHCTBA U BOAOIIOIBE30BAHUS

[1K-13.2 : YMeerT BBINOIHATH CTATUCTUYECKYIO 00PadOTKY Pe3yJIbTaToOB AKCIIEPUMEHTOB

IIK-13.3 : BiazieeT OmbpITOM UCIOJIB30BAaHHE HAYYHBIX 3HAHUH JUIsl PEIICHHUS KOHKPETHBIX 3a/1a4 B 001aCTH
PUPOI000yCTPONCTBA U BOAOIOIH30BAHUS

IK-15 : CnocodHOCTH, NPHHAMATH YYaCcTHE B HAYYHO-HCCJIEI0BATEIbCKHX Pa3padoTKax Mo npoguio moAroToBKH:
CHCTEMATH3MPOBATH HH(OPMALMIO 0 TeMe HCCIe0BAHMIA, MPUHUMATH YYACTHE B IKCNIEPUMEHTAX, 00padaThIBaTh JaHHbIE

[IK-15.1 : 3HaeT OCHOBHBIE MOHATHUS HAyYHBIX UCCIEIOBAHUN H METOAOIOTHH, ITAIBI TPOBEICHUS HAyIHBIX UCCIIEIOBAHNI

[IK-15.2 : YMeet BIOMpATh U peaIn30BbIBATE METOABI BEJCHNS HAYYHBIX HCCIIEAOBAHIUNA B TIPO(ECCHOHANBHON 001aCcTH,
aHAIM3HPOBATh U 0000IIATE Pe3yJIbTAaThl UCCIIEN0BAHUI, JOBOJUTH UX A0 NPAKTHYECKON peann3anuu

[IK-15.3 : Brageer HaBbIKaMu 00pabOTKH, aHANH3a U 000OIIECHHS Pe3yIbTaTOB UCCIIEIOBAHNUS

ITIK-6 : Crioco0eH noaroraBjiuBaTh NPOCKTHYI0 JOKYMEHTALIHIO 110 JUHUHU OYUCTKH BOJbI COOPY:KEHHIT 04YMCTKH CTOYHBIX
B0/, IPOEKTHYIO JOKYMEHTAINIO 10 JIMHUH 00pa00TKH 0CaaKa COOPY:KeHUH 0YHCTKH CTOYHBIX BOJL

[IK-6.1 : 3HaeT cBeficHUs O MaTepraiax TPyOOIPOBOIOB M KOJIOIIECB, CIIOCOOBI MX 3al[UTHI OT arPECCUBHOTO BO3JICHCTBUS
TPYHTOB U TPYHTOBBIX BOJI, COBPEMCHHBIC TEXHHYCCKUC U TCXHOJIOTHUCCKHUE PEIICHUS CO3JJaHUS COOPYKCHHII OUYUCTKU CTOUHBIX
BOJI

I1K-6.2 : 3HaeT CBOMCTBA U COCTAB CTOYHEIX BOJ, CIIOCOOBI ¥ BUJIEI OUUCTKUA CTOYHBIX BOJT

I1K-6.3 : YMeet pa3pabarbiBaTh KOHIIENTYaJIbHBIE JOKYMEHTHI 10 IPOESKTUPOBAHUIO JTMHUHM OYUCTKU BOJBI COOPYKEHUH OYHCTKU
CTOYHBIX BOJI, BBISBIIATH U aHAJIU3UPOBATH MPEUMYIIECTBA U HEOCTATKU BAPUAHTOB MPOEKTHBIX PEIIEHHUH, OLIEHUBATh PUCKH,
CBSI3aHHBIE C peanu3alyeil IpoeKTa

TIK-6.4 : YMeeT BEIIOIHATH HGO6XOZ[I/IMI)I€ PpacyeThl, NOATBCPIKAAIOIINE TTOKA3aTC/IU, YCTAHOBJICHHBIC TCXHUYCCKUM 3aJIaHNUEM,
pa3pa6aTI>IBaTI> IMPOCKTHYIO JOKYMCHTAlUI0, B TOM YUCJIC MMOACHUTCIIbHYIO 3aITUCKY

[IK-6.5 : BnaneeT HaBBIKaMH BBISIBIICHHSI BAPHAHTOB BO3MOXKHBIX TEXHHUECKUX PELICHUH, TPHHLIUIIOB AEUCTBUH U KOMIIOHOBOK
JIMHUH OYUCTKHU BOJBI, BBIMIOJIHEHHSI CPABHUTENILHON OLIEHKH TEXHUYECKUX PEIICHUI U BApHAHTOB OCHOBHOTO 000PYA0BaHUSA
JINHUYU OYUCTKU BOJBI

[1K-6.6 : BnaneeT HaBBIKaMH pa3pabOTKH MPOCKTHBIX pEIIeHU ], 00eCTIeYNBAIONIINX ITOKA3aTEIN 3aJaHHON
MMPOU3BOAUTECIIBHOCTH, HAJIC)KKHOCTHU, YCTAHOBJICHHBIC TCXHUYCCKUM 3aJIaHUEM U MPECAUICCTBYIOIUMU CTATUAMU pa3pa60TI<1/I, B
TOM YHCJIE MTOSCHUTEIIBHOM 3alIUCKON

5. CTPYKTYPA U COAEPKAHUE JUCLUILIMHBI (MOLY.JIS)

Kon HaumeHoBaHue pa3jenoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHTepaxr. [pumeyanue
3aHATHSA TeM /BUJ 3aHATHS/ Kype
Pazpnen 1. 1. OcHOBHBIE 3aKOHBI
XHUMHH.
1.1 OnpezeneHne 3KBUBAJIEHTHO 1 4 OIIK-2.1 JI1.1 J11.2 0
HMacchl MeTajuia moooseMy OIIK-2.2 JI1.3J11.4
BbIIENMBLIErOCs Bogopona. /J1ab/ OI1K-2.3 IIK- JI1.5J12.1
6.1 [IK-6.2 J2.2J12.3
[TK-6.3 I1K- J12.4

6.4 TIK-6.5 JI2.5J13.1
I1K-6.6 I1K- JI3.2J13.3
13.1TIK-13.2 91
TIK-13.3 TIK-
15.1 TIK-15.2

IK-15.3

Paznen 2. 2. CTpoeHue aToma.
Ilepuoauyeckasi cucrema
ssemenToB JI.WU. MenpaesneeBa.




2.1 Crpoenne aroma. CoBpeMeHHast OIIK-2.1 J1.1J11.2
MOJIEJIb COCTOSIHHSI SJICKTPOHA B OIIK-2.2 JI1.3J11.4
aToMe. DIEKTPOHHbBIE 000JIOYKH B OIIK-2.3 TIK- JI1.5J12.1
atome. KBaHTOBBIE HHCTA. 6.1 I1K-6.2 J2.2J12.3
Hpunnun [Haynu. [Mpasuno XyHna. [K-6.3 TIK- 2.4
ITepuoguueckuii 3axkon JI.1. 6.4 TIK-6.5 JI2.5J13.1
Menneneesa B cBeTeE I1K-6.6 IIK- JI3.2J13.3
COBPEMEHHOW TEOpUU CTPOCHHUS 13.1 TIK-13.2 21
aToma. I1K-13.3 TIK-

/J1ex/ 15.1 TIK-15.2
IK-15.3

2.2 Crpoenune atoma. XuMudeckast OIIK-2.1 JI.1J11.2
cBs13b. CTpoeHHE aTOMa U OIIK-2.2 JI1.3J11.4
CHCTEMAaTHKAa XUMHUICCKIX OIIK-2.3 TIK- JI1.5J712.1
a1eMeHToB. [lepuonuyeckas 6.1 T1K-6.2 J2.2J12.3
cUcTeMa dJIEMEHTOB 1 U3MEHEHNE [K-6.3 TIK- 2.4
CBOMCTB 3J1EMEHTOB. THIIbI 6.4 IIK-6.5 JI2.5J13.1
XUMHUYECKHUX CBS3EH U MX [TK-6.6 I1K- JI3.2J13.3
xapakrepuctuka. CTpoeHue u 13.1 TIK-13.2 31
CBOICTBa MOJIEKYJI TIK-13.3 TIK-

Mp/ 15.1 TIK-15.2
IK-15.3

Pazgea 3. 3.Xumnueckasi CBSI3b U

CTpOeHHe MOJIEKY.JI.

3.1 XuMHUYECKast CBSI3b M CTPOCHHUE OIIK-2.1 JIT.1JI1.2
MOJIEKY L. OIlK-2.2 JI1.3J11.4
Turet XUMUYIECKON OIIK-2.3 TIK- JI1.5J12.1

CBSI3U: KOBAJICHTHas, 6.1 T1K-6.2 J2.2J12.3
WOHHAs, BOJIOPOHAS, ITK-6.3 T1K- J12.4
Mertamyeckas. CTpoeHue 6.4 TIK-6.5 JI2.5J13.1
MoJeKyJl. BnusiHue tumna [K-6.6 TIK- JI3.2J13.3
XUMHYECKOW CBSI3H Ha 13.1 TIK-13.2 21
CBOMCTBA BEIIIECTR. ITK-13.3 TIK-
/JTex/ 15.1 TIK-15.2

IK-15.3

3.2 Crpoenue atoMa. XuMHYECKast OIIK-2.1 JIT.1JI1.2
cBs13b. CTpoeHHe aToMa U OIlK-2.2 JI1.3J11.4
CHUCTEMAaTHKa XUMHUYECKUX OIIK-2.3 TIK- JI1.5J12.1
aneMeHTOB. [lepuonuyeckas 6.1 I1K-6.2 J12.2 J12.3
cUcTeMa 3JIEMEHTOB U U3MEHEHNE I1K-6.3 TIK- 2.4
CBOICTB 3J1eMEHTOB. THIIBI 6.4 TIK-6.5 JI2.5J13.1
XUMHUYECKHX CBSI3EH U UX IK-6.6 TIK- JI3.2J13.3
xapakrepucTtrka. CTpoeHue u 13.1 TIK-13.2 21
CBOICTBa MOJIEKYJI ITK-13.3 TIK-

Mp/ 15.1 TIK-15.2
IK-15.3

33 N3ydenue TeopeTHIecKoro OIlK-2.1 JIT.1 JI1.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPAKTHYECKAM | Ja0OpaToOpHBIM OIIK-2.3 TIK- JI1.5712.1
pabotam. Pemenue 3anad. 6.1 IIK-6.2 J12.2 J12.3
BeinonHenue pacyeTHo- ITK-6.3 T1K- 2.4
rpaduuecKoit paboThI. 6.4 TIK-6.5 JI2.5713.1
Odopmienne oTuera 1o I1K-6.6 IIK- JI3.2J13.3
1a0opaTOpHBIM paboTaMm. 13.1 TIK-13.2 o1
IToaroroBka K UTOrOBOMY ITK-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 TIK-15.2

IK-15.3

Paznen 4. 4.9Hepreruka
XHMHYECKHX MPOIEeCCoB.




4.1 OHepreTuka XMMHUYECKUX OIIK-2.1 J1.1J11.2
MPOLIeCCOB. XUMUYECKAs OIIK-2.2 JI1.3J11.4
KUHETUKa DHEPreTU4ecKue OIIK-2.3TIK- | JI1.5J12.1
3¢ (EKTHI XUMUYECKUX PEAKIIHH. 6.1 I1K-6.2 J2.2J12.3
BuyTpenHss sHeprus u [K-6.3 TIK- 2.4
sHTanbnus. TepMmoxumus. 3aKoH 6.4 TIK-6.5 JI2.5J13.1
I'ecca. Temnora o6pa3oBaHms I1K-6.6 IIK- JI3.2J13.3
XUMHUYECKUX COCTMHCHUI. 13.1 TIK-13.2 91
ITonsTHE 00 SHTPOITUK U SHEPTHH ITK-13.3 TIK-

I'm66ca. CKopOCTh XUMUYECKIX 15.1 TIK-15.2
peakiuii, BIusSHUE Ha Hee IIK-15.3
Pa3NIuYHbIX (HaKTOPOB.
XUMAYECKOe paBHOBECHE.
ITpunnun Jlelllarense,
CMELICHUE paBHOBecHs.(A
KOHKPETHBIX CUTYaluit)
/J1ex/

4.2 DHepreTuka XUMHYECKUX OIIK-2.1 JIT.1JI1.2
npoueccoB. PacueT sHTanbINN OIIK-2.2 JI1.3J11.4
XUMHUYECKUX OIIK-2.3 TIK- JI1.5J12.1
PeaKIuii. 6.1 I1K-6.2 J12.2 J12.3
Mp/ I1K-6.3 IIK- 2.4

6.4 I1K-6.5 JI2.5J13.1
ITK-6.6 ITK- JI3.2J13.3
13.1 TIK-13.2 31
ITK-13.3 TIK-

15.1 TIK-15.2
IK-15.3

4.3 OnpezneneHre SHTAIBINH PEAKIUH OIIK-2.1 JI1.1J11.2

HelTpanu3anuu /J1ad/ OIIK-2.2 JI1.3J11.4
OIIK-2.3TIK- | JI1.5J12.1

6.1 TIK-6.2 J12.2712.3
I1K-6.3 IIK- 2.4

6.4 I1K-6.5 J12.5J13.1
ITK-6.6 ITK- JI3.2J13.3
13.1 TIK-13.2 31
ITK-13.3 TIK-

15.1 TIK-15.2
IK-15.3

4.4 N3ydenue TeopeTHIecKoro OIIK-2.1 JI.1J11.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPaKTHIECKUM U 1TabOPaTOPHBIM OIIK-2.3TIK- | JI1.5J12.1
pabotam. Pemenue 3anad. 6.1 TIK-6.2 J2.2J12.3
BeinonHenue pacyeTHo- ITK-6.3 T1K- 2.4
rpaduuecKkoit paboThI. 6.4 TIK-6.5 JI2.5713.1
OdopmiieHne oTdera 1mo [TK-6.6 I1K- JI3.2J13.3
1abopaTOpHBIM paboTaMm. 13.1 TIK-13.2 21
IToaroroBka K UTOrOBOMY I1K-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 IIK-15.2

TIK-15.3
Pazpnen 5. 5. CkopocTh
XHMHUYeCKHX peakuui u
XHMHYecKoe paBHOBecHe.

5.1 Kunernka xummaeckux OIIK-2.1 JI1.1 J11.2
npoueccos. Pacuer ckopoctu OIIK-2.2 J1.3J11.4
XUMHYECKHX peakuuid. [TpaBuio OIIK-2.3 TIK- JIL.5J12.1
Bant-T'odda. [Tpunun 6.1 IIK-6.2 J2.2J12.3
Jlelllarenbe, cMemenue [1K-6.3 TIK- J2.4
XUMHUYECKOTO PaBHOBECHS 6.4 TIK-6.5 JI2.5J13.1
(pelieHre CUTYAIIMOHHBIX 33/1a4). ITK-6.6 T1K- JI3.2J13.3
/Mp/ 13.1 IIK-13.2 21

TIK-13.3 TIK-
15.1 TIK-15.2

I1K-15.3




52 CKOPOCTh XUMHYECKHUX PEaKIIH 1 OIIK-2.1 J1.1J11.2
XUMHUYECKoe paBHOBecue /J1ab/ OIIK-2.2 JI1.3J11.4
OIIK-2.3 TIK- | JI1.5J12.1
6.1 I1K-6.2 J2.2J12.3
I1K-6.3 IIK- 2.4
6.4 TIK-6.5 J12.5J13.1
ITK-6.6 ITK- JI3.2J13.3
13.1 TIK-13.2 21
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

53 N3ydeHue TeOpeTHIECcKOro OIIK-2.1 JI.1J11.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPaKTHIECKAM U JTaDOPaTOPHBIM OIIK-2.3IIK- | JI1.5J12.1
pabotam. Pemenue 3amad. 6.1 TIK-6.2 J12.2J12.3
Brinonnenue pacyeTHO- [K-6.3 TIK- 2.4
rpaduueckoil paboThI. 6.4 TIK-6.5 JI2.5J13.1
OdopmiieHne oTdera 1mo [TK-6.6 I1K- JI3.2J13.3
1ab0paTOPHBEIM paboTaM. 13.1 TIK-13.2 31
[TonrotoBka K UTOTOBOMY T1IK-13.3 TIK-
xoHTpOHo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pazpnea 6. 6. Bona. O0mas
XapaKTepHCTHKA PaCTBOPOB.

6.1 Bopaa. OGmiast xapakrepucTika OIIK-2.1 JI1.1 J11.2
pacTBOpOB. OIlK-2.2 JI1.3J11.4
CriocoObI BEIpaXKEeHHSI COCTaBa OIIK-2.3 TIK- JI1.5J12.1
pacTtBOpoB. OUZUKO-XUMHUYECKUE 6.1 [IK-6.2 J2.2J12.3
CBOIICTBa pPacTBOPOB ITK-6.3 T1K- J12.4

HERJIEKTPOJIUTOB u 6.4 TIK-6.5 JI2.5J13.1
3JIEKTPOJIUTOB. 3akoH [K-6.6 TIK- JI3.2J13.3
Banr-T'odda u 13.1 TIK-13.2 31
Payns.(AHamu3 KOHKPETHBIX ITK-13.3 TIK-
CUTYyaIni) 15.1 TIK-15.2
/TTex/ IK-15.3

6.2 OO011as XxapaKTepuCTHKa OIIK-2.1 JIT.1JI1.2
pactBopoB. Pacyer koHIIEHTpauu OIlK-2.2 JI1.3J11.4
pactBopos /IIp/ OIK-2.3TIK- | JI1.5J12.1

6.1 IIK-6.2 J12.2712.3
I1K-6.3 IIK- 2.4

6.4 IIK-6.5 J12.5J13.1
IK-6.6 TIK- JI3.2J13.3
13.1 TIK-13.2 31
ITK-13.3 TIK-
15.1 TIK-15.2

IK-15.3
6.3 [IpurotoBnenue pacTsopa OIIK-2.1 JI.1J11.2
3aJlaHHO# KOHIIeHTparuu. /J1ab/ OIIK-2.2 JI1.3J11.4

OIIK-2.3TIK- | JI1.5J12.1
6.1 TIK-6.2 J12.2712.3
I1K-6.3 I1K- 2.4
6.4 I1K-6.5 JI2.5J13.1
ITK-6.6 TIK- JI3.2J13.3

13.1 TIK-13.2 31

ITK-13.3 TIK-

15.1 TIK-15.2

IK-15.3




6.4 N3ydeHue TeopeTudeckoro OIIK-2.1 J1.1J11.2
Marepuaa, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPAaKTHIECKAM U J1TaOOPaTOPHBIM OIIK-2.3TIK- | JI1.5J12.1
paboram. Pemenne 3agau. 6.1 IIK-6.2 J12.2J12.3
Brinonnenue pacyeTHO- [K-6.3 TIK- 2.4
rpaduyueckoil paboThI. 6.4 TIK-6.5 JI2.5J13.1
OdopmiieHre oT4era 1mo [TK-6.6 I1K- JI3.2J13.3
1ab0paTOPHBEIM paboTaM. 13.1 TIK-13.2 31
IToaroroBka K UTOrOBOMY I1K-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 [IK-15.2

IK-15.3
Pazpnea 7. 7. PacTBopbl
3JIeKTPOJIMTOB.

7.1 PacTBOpBI 371€KTPOTUTOB. OIIK-2.1 JIT.1JI1.2
DNEKTPOTUTHYECKAS OIIK-2.2 JI1.3J11.4
mucconmanys. Kinaccuduxarms OIIK-2.3 TIK- JI1.5J12.1
3JEKTPOJIUTOB. TeopHs CHIIBHBIX 6.1 [IK-6.2 J2.2J12.3
SJIEKTPOJIUTOB. 3aKOH pa30aBiIeHUS ITK-6.3 T1K- J12.4
OctBanbna. I'ugponus coneit 6.4 IIK-6.5 JI2.5713.1
/JTex/ [K-6.6 TIK- JI3.2J13.3

13.1 TIK-13.2 31
ITK-13.3 TIK-
15.1 TIK-15.2

IK-15.3

7.2 CBolicTBa pacTBOPOB. OIIK-2.1 JIT.1JI1.2
Konnurarusaeie cBoiicTBa OIlK-2.2 JI1.3J11.4
pacTBopoB (perieHue OIIK-2.3 TIK- JI1.5J12.1
CUTYallMOHHBIX 3a]a4). 6.1 IIK-6.2 J12.2 J12.3
Mp/ I1K-6.3 TIK- 2.4

6.4 I1K-6.5 JI2.5J13.1
[K-6.6 TIK- JI3.2J13.3
13.1 TIK-13.2 31
ITK-13.3 TIK-

15.1 TIK-15.2
IK-15.3

7.3 Peakiuu B pacTBOpax OIIK-2.1 JIT.1JI1.2
3JIEKTPOJIUTOB. OIlK-2.2 JI1.3J11.4
/J1ab/ OIIK-2.3TIK- | JI1.5J12.1

6.1 [IK-6.2 J2.2J12.3
I1K-6.3 TIK- 2.4

6.4 IIK-6.5 J12.5J13.1
IK-6.6 TIK- JI3.2J13.3
13.1 TIK-13.2 o1
ITK-13.3 TIK-

15.1 TIK-15.2
IK-15.3

7.4 CBoiicTBa pacTBOPOB. OIIK-2.1 JI.1J11.2
KonnurarusHsie cBoiicTBa OIIK-2.2 JI1.3J11.4
pacTBopoB (perieHne OIIK-2.3TIK- | JI1.5J12.1
CUTYaIlMOHHBIX 3a]a4). 6.1 IIK-6.2 J12.2 J12.3
Mp/ I1K-6.3 TIK- 2.4

6.4 I1K-6.5 JI2.5J13.1
ITK-6.6 TIK- JI3.2J13.3
13.1 TIK-13.2 o1
I1K-13.3 TIK-

15.1 TIK-15.2

IK-15.3




7.5 N3ydeHue TeopeTudeckoro OIIK-2.1 J1.1J11.2
Marepuaa, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPAaKTHIECKAM U J1TaOOPaTOPHBIM OIIK-2.3TIK- | JI1.5J12.1
paboram. Pemenne 3agau. 6.1 IIK-6.2 J12.2J12.3
Brinonnenue pacyeTHO- [K-6.3 TIK- 2.4
rpaduyueckoil paboThI. 6.4 TIK-6.5 JI2.5J13.1
OdopmiieHre oT4era 1mo [TK-6.6 I1K- JI3.2J13.3
1ab0paTOPHBEIM paboTaM. 13.1 TIK-13.2 31
IToaroroBka K UTOrOBOMY I1K-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 [IK-15.2

IK-15.3
Pazgea 8. 8. lucnepcHbie
CUCTEMBI M KOJLJIOUAHbIE
PacTBOpPHI.

8.1 OKUCAUTENBHO- OIlK-2.1 JIT.1JI1.2
BOCCTaHOBUTENBHBIE PEAKIIUH. OIIK-2.2 JI1.3 J11.4
OCHOBBI AJIEKTPOXUMHH. OIIK-2.3TIK- | JI1.5J12.1
CraHgapTHBIC IEKTPOHBIC 6.1 T1IK-6.2 J2.2J12.3
TIOTEHIHAJIBI METAJIJIOB. [TK-6.3 I1K- J12.4
ONeKTpOXUMHUYECKUH P 6.4 TIK-6.5 JI2.5713.1
HaIpsHDKEHUH METAIIJIOB. ITK-6.6 T1K- JI3.2J13.3
Tl'anpBannueckue 13.1 TIK-13.2 21
anemeHThl. Kopposus MeTaos. TIK-13.3 TIK-
3amuTa oT KOppPO3uU. DIEKTPOIH3. 15.1 TIK-15.2
/J1ex/ I1K-15.3

8.2 Peakiun oxucienus- OIlK-2.1 JIT.1JI1.2
BoccTaHOBJIeHusI. /J1ab/ OIlK-2.2 JI1.3J11.4

OIIK-2.3TIK- | JI1.5J12.1
6.1 [IK-6.2 J2.2J12.3
I1K-6.3 TIK- 2.4
6.4 TIK-6.5 JI2.5713.1
IIK-6.6 TIK- JI3.2J13.3

13.1 TIK-13.2 31

TIK-13.3 TIK-

15.1 TIK-15.2

I1K-15.3

8.3 N3yueHne TeopeTuaeckoro OIIK-2.1 JIT.1JI1.2
MaTepuaa, MOJroToBKa K OIIK-2.2 JI1.3 J11.4
MIPAaKTUYECKUM U Ta0OPaTOPHBIM OIIK-23IIK- | JIL.5J12.1
pabotam. Pemienue 3anau. 6.1 IIK-6.2 J12.2 J12.3
Beinonnenue pacueTHo- I1K-6.3 IIK- J12.4
rpadudeckoil paboTHL 6.4 TIK-6.5 JI2.5J13.1
OdopmneHue otyera 1o [IK-6.6 TIK- JI3.2J13.3
n1a00paTOPHBIM PabOTaM. 13.1 TIK-13.2 21
IToaroroBka K UTOTOBOMY TIK-13.3 TIK-
xoHTpomo. /Cp/ 15.1 TIK-15.2

IIK-15.3
Paznen 9. 9. OxkucaureabHo-
BOCCTAHOBHTEJILHbIE PeaKINH.
OCHOBBI YJIEKTPOXUMHU.

9.1 JucnepcHbie CHCTEMBI. OIlK-2.1 JIL.1JI1.2
Krnaccudukanus o creneHu OIIK-2.2 JI1.3J11.4
JIUCTIEPCHOCTHU U arperaTHOMy OIIK-2.3 TIK- JI1.5712.1
cocrosiHuo. KomnonaHsie 6.1 [IK-6.2 J2.2J12.3
pacTBOpsbl. AjncopOrust ITK-6.3 T1K- 2.4
KOJIJIOUTHBIX PacTBOPOB, 6.4 TIK-6.5 JI2.5J13.1
00pa3oBaHHE MUIIEILIHL. [TK-6.6 I1K- JI3.2J13.3
Koarynsauus 13.1 TIK-13.2 21
KOJIJIOUJIOB. ITK-13.3 TIK-

15.1 TIK-15.2

/JTex/ IK-15.3




9.2 Konnounnsie pactopsl. /J1ab/ 1 4 OIIK-2.1 J1.1J11.2
OIIK-2.2 JI1.3711.4
OIIK-2.3 TIK- | JI1.5J12.1
6.1 I1K-6.2 J2.2J12.3
I1K-6.3 IIK- 2.4
6.4 TIK-6.5 J12.5J13.1
ITK-6.6 ITK- JI3.2J13.3
13.1 TIK-13.2 21
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3
93 N3ydeHue TeOpeTHIECcKOro 1 4 OIIK-2.1 JI.1J11.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J11.4
MIPaKTHIECKAM U JTaDOPaTOPHBIM OIIK-2.3IIK- | JI1.5J12.1
pabotam. Pemenue 3amad. 6.1 TIK-6.2 J12.2J12.3
Brinonnenue pacyeTHO- [K-6.3 TIK- 2.4
rpaduueckoil paboThI. 6.4 TIK-6.5 JI2.5J13.1
OdopmiieHne oTdera 1mo [TK-6.6 I1K- JI3.2J13.3
1ab0paTOPHBEIM paboTaM. 13.1 TIK-13.2 31
[TonrotoBka K UTOTOBOMY T1IK-13.3 TIK-
xoHTpOHo. /Cp/ 15.1 TIK-15.2
IK-15.3
Pazpnea 10. 10. KonTpoas
10.1 IToaroroBka K UTOTOBOMY 1 36 OIIK-2.1 JI1.1JI1.2
KOHTPOJIIO OCBOCHHUS AUCIUIIIIHBI OIIK-2.2 JI1.3J11.4
B (hopMme dK3aMeHa. /DK3aMeH/ OIIK-2.3TIK- | JI1.5J12.1
6.1 I1K-6.2 J12.2712.3
[K-6.3 TIK- 2.4
6.4 TIK-6.5 JI2.5J13.1
I1K-6.6 I1K- JI3.2J13.3
13.1 TIK-13.2 91
IIK-13.3 TIK-
15.1 TIK-15.2
IK-15.3
10.2 N3ydenue TeopeTudeckoro 1 10 OIIK-2.1 JI1.1 J11.2
Marepuana, oAroToBka K OIIK-2.2 JJ1.3J11.4
MPaKTHYECKUM U J1abOpaTOpHBIM OIIK-2.3 TIK- JIL.5J12.1
paboram. Pemenue 3amad. 6.1 T1K-6.2 JI2.2J12.3
Beinonnenue pacyeTHo- I1K-6.3 IIK- J12.4
rpaduveckoii paboThL. 6.4 TIK-6.5 JI2.5J13.1
OdopmiieHre oT4eTa 1Mo ITK-6.6 I1K- JI3.2J13.3
nabopaTOpHBIM paboTaM. 13.1 TIK-13.2 31
[MonrotoBka K UTOTOBOMY T1IK-13.3 TIK-
koHTpoo. /Cp/ 15.1 TIK-15.2
IK-15.3

6. ®OH/1 OIEHOYHBIX CPEICTB

6.1. KonTposibHBIe BONPOCHI M 3a1aHUs

IIpumep cTpykTyphl HOPMUPOBAHHS OLEHKH pacdyeTHO-Tpaduueckoit paboTs! (pe-depara, HCCIETOBATEIBECKOH PaOOTHI)
WutepBan OanoB 3a nokasarenb, or 7 - g0 10
1. KAYECTBO BBITIOJIHEHMS PABOTBI
1 . CooTBeTcTBHE COmEpKaHUS PAOOTHI 3aTAHHUIO or 1 no 2
2. I'paMOTHOCTb H3JI0KEHHSI U KauecTBO odopmiieHHs paboTel. COOTBETCTBHE HOPMATUBHBIM TpeOoBaHUSAM. OT 1 10 2
3. CaMOCTOSTENBEHOCTD BBITIOJTHEHHS paOOTEI, ITyOHHA ITPOPaOOTKH MaTepuala, HCIOIb30BaHNE PEKOMEHJOBAHHON U CIIPaBOYHOM
JIATEpaTyphl or 1 no 2
4. IIpaBUNBHOCTH BBIIONHEHHBIX PAacueToB U rpaduueckoil yactu. OGOCHOBAaHHOCTH U JOKAa3aTEIbHOCTh BBIBOJOB
OO01as OIeHKa 3a Ka4eCTBO PabOThI or4 o 8
3. OTBEThI HA BOITPOCHI ot 1 no 2
HNTOI'OBAS OLEHKA, 6amn ot 7 mo 10

or 1 mo 2

Kpurtepuu oneHku:
- OIIEHKA «3aYTEHOY» BHICTABIIIETCS CTYIEHTY, €CIIM OH Habpan 6 wu Oornee 6anios;
- OLICHKA «HE 3a4TEHO» BHICTABILIETCS CTYACHTY, €CIIH OH Habpan MeHee 6 Oanios.

IMpumep cTpyKTypHl (GOPMIPOBAHMS OILIEHKH JIAOOPATOPHOH PabOTEI




WurtepBan 0auIoB 3a mokasaTeib, oT - 10 IlomydeHo
1. TlpenBaputenbHas MOATOTOBKA K J1a0OpaTOpHON padoTe
2. I'paMOTHOCTD M3JIOKEHUS U Ka9eCTBO O(OPMICHHUS pPabOTHI
3. CooTBeTCTBHE METOAMKU PabOTHl CTAHAAPTHOM METOAMKE IKCIEPUMEHTA
4. IlpaBWIBHOCTH BBIMOJHEHHBIX PACUeTOB U rpaguyeckoil JacTu.
5. OGOCHOBAaHHOCTH W JIOKa3aTEIFHOCTH BEIBOJIOB
6.0TBeTHI Ha yCTHBIE BOMPOCHI (3amuTa paboThl)
HNTOI'OBAS OLEHKA, 6amn

Kpurepun onenxu: - mabopatopHasi paboTa CUUTAeTCs YCIEIIHO CTAaHHON, €CITH [0 UTOTaM OIICHUBAHUS CTYAEHT HaOpai u
6oee OaoB, B )KypHalie MpernoaBaTess no 1abopaTopHoOi paboTe BHICTABISIETCS OLIEHKA «3aUTEHO»

ConeprkaHue KPUTEPHEB OIICHKH YPOBHS UTOTOBOH c(hOPMHUPOBAHHOCTH KOMITETEHIINI B paMKaxX yueOHOH TUCIUIIINHEI C
3aBepiaromeii Gopmoii KOHTPOIIS B BUJE dK3aMeHa (I epeHINPOBAaHHOTO 3a4eTa), 3a4eTa

«OTANYHOY/ «3aUTEHO»

(BBICOKMIT) 90-100  OreHKa «OTJIMYHO» BBICTABISCTCS CTYACHTY, €CIIH OH TIyOOKO W MPOYHO YCBOWJI MPO-TPAMMHBIA Ma]
HCUEPIIBIBAIONIE, TOCIECAOBATENIFHO, Y€TKO 1 JIOTHYECKH CTPOHHO €T0 M3JIaraeT, yMEeeT TECHO YBSI3BIBATH TEOPHIO C MPAKTUKOMH,
CBOOOJIHO CIIpaBiAeTCA C 337a4a-MHU, BOIIPOCAMH U IPYTHMHU BUAaMH NPUMEHEHUS 3HAaHUH, TPUYEM He 3aTpyJHSIETCS C OTBE-TOM
IPH BUJOM3MEHEHNH 33/IaHUH, HCIIOIB3YET B OTBETE MaTepHal MOHOIpaHUECKOH JIN-TepaTyphl, IPABUILHO 0OOCHOBBIBACT
MPUHATOE PEIIeHHUE, BlIa/ieeT pa3HOCTOPOHHUMH HaBBIKAMH M ITPHEMaMH BBITIOTHEHHMS NIPAKTHIECKHX 3a1ad. CHCTEMHO 1
IUIAHOMEPHO PaboTaeT B TEUEHUH CEMECTpa.

«XopouIo»/ «3a-4TeHO»

(HOpMaJBHBIIA) 75-89 OrneHKa «XOpOILO» BBICTABIACTCA CTYACHTY, €CIM OH TBEPAO 3HAET MaTepuall, FpaMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JOIyCKasl CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BONIPOC, IIPABHIIBHO IPHMEHSET TEOPETHIECCKIE
MOJOXKEHHUS TIPU PEIICHUHU MPAKTHIECKUX BOIIPOCOB U 3a/1a4, BIIaJIeeT HeOOXOAUMBIMY HaBBIKAMU U IIPHEMaMU UX BBITIOJIHEHUSI.
CHCTEMHO U IUITAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

«Y IOBIET "BOPH-TEITBHOY»/ «3a4Te-HO» (MHUHUMANb-HBIH, TOPOTOBEIN) 60-74 OneHKa «yAOBJIETBOPUTEILHO
BBICTABIIACTCA CTYJICHTY, €CJIM OH UMEeT 3HAHUS TOJIBKO OCHOBHOTO MaTepuasa, HO He YCBOHII ero AeTalei, OMycKaeT HeTOUHOCTH,
HEJIOCTaTOYHO MPABHIIbHBIC (POPMYJIMPOBKU, HAPYIICHHS JIOTHYECKOH T0CIIEA0BATENFHOCTH B H3JI0KEHUHU ITPOIPAMMHOTO
Marepuana, NCIBITHIBACT 3aTPy THEHHS P BEIITOJTHEHUH IIPAKTHICCKUX padoT.

«HeynoB—neTBOpH-TETIBHO»/ «HE 3a-4TEHO» (HIDKE MOPOTOBOTO YPOBH!) Menee 60 OueHka «HEYHOBIETBOPUTEIBHOY
BBICTABIIETCA CTYJICHTY, KOTOPBII He 3HaeT 3HAYUTEIb-HOM YacTH MPOrpaMMHOTO MaTepHana, JOMyCcKaeT CyIeCTBEHHbIE OMINOKY,
HEYBEPEHHO, ¢ OOJIBIIMMHU 3aTPyIHEHHUSMH BBINONHSCET IIpaKTHIecKue padoThl. OLeHKa «HEYJOBIETBOPH-TEIBHO)» CTABUTCS
CTyZIeHTaM, KOTOpPBIE HE MOTYT IIPOJIOJDKUTE 00ydeHne 0e3 OIOIHI-TEIBHBIX 3aHATHH 10 COOTBETCTBYIONIEH MUCIIUITIINHE.
Kpurepun oneHKu 1o AUCHUILIHHE, ¢ 3aBepuIaromieil GopMoil KOHTPOIA - IK3aMEH:

OLICHKA OTJIMYHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpaJl 0 NToraM OaIbHO- PEHTHHIOBOM cucteMbl 3a cemectp 90 — 100
0aJIOB; OIICHKA «XOPOIIIOY» BEICTABILSIETCS CTYACHTY, €CIIH OH HaOpaj 1o uToraM OayuTbHO- PEeHTHHTOBOW CHCTEMBI 3a ceMectp 75 —
89 6aII0B; OICHKA «yIOBIETBOPUTEIHHOY» BEICTABILIETCS CTYACHTY, €CITH OH HAOpay Mo UTOraM OaJuIbHO- PeH-THHIOBOI CHCTEMBI
3a cemecTp 60—74 0anIoB; OLIEHKA «HEYIOBIETBOPUTEIHLHO» BBICTABIIAETCS CTYCHTY, €CJIM OH HaOpaJl o UToraM OaJIbHO-
PEHTHHIOBOM CHCTEMBI 3a ceMecTp MeHee 60 0alIoB;

B Teuenne cemectpa npoBoasaTes 2 npomexyTounsix kouTposst (ITK1, ITK2), cocrosmmx 13 BOIIPOCOB U 3aad, 0 IPOHAEHHOMY
TEOPETUYECKOMY MaTepHaly JeKIUH U NPaKTHUECKUX 3aHATHUIL.

Mo mucummmiae XuMus GopMaMy TEKYIIETro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaa4 1o NpeIcTaBICHHbIM BapUaHTaM 3a1aHuil.

TKS - Bemonnenue PI'P.

dopma 3K3aMeHaIOHHOTO OHiIeTa

05.03.06 «Oxonorus U NPUPOIOTIOIB30BAHNECY
(Ko ¥ HANMEHOBaHHE HAMIPABIICHHS TIOJTOTOBKH )
«OKOJIOTHS»
(npouib MOATOTOBKH)

necoxo3stiicTBeHHbIH, JIXD

(daxynpTeT)

SK3AMEHALIMOHHbIN BUJIET Nel

I. . OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAHEHHUSI MacChl U SHEPIUH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLUEHUH, 3aKOH SKBHBAJICHTOB
OIIK 2, 8 6aios
2. Koppo3us MeTamioB u € BUABL. OIIK 2 3 6amna
3.Hanucats ypaBHEHUS peaKIIHii:
a) OKHUCJICHUS — BOCCTaHOBJICHHS (YKa3aTh OKHCIHUTENh U BOCCTAHOBUTEIID):
NaBr+PbO2+H2S04—PbS04+Na2SO4+Br2+H20 OIIK 2, 3 6amna
6) noHHOTO OOMEHa:




Pb(NO3)2+KI— OIIK 2 3 6amna
B) ruapoiin3a (ykazatb pH):
K2CO3+HOH OIIK 2 3 6amra

Kpurtepun oneHkn™*:

- 9K3aMEH CUHTAETCS YCIEITHO CIAaHHBIM, CITi CTyNeHT Habpan Ha HeM 15 u Gonee OayuioB.

- HTOTOBasi OIICHKA YPOBHS OCBOCHHs KOMIIETCHIMI B paMKaxX H3y4aeMOil JAHMCIMIUIMHBI BBICTABISICTCS MO CyMMe 0aslioB,
HaOpaHHBIX CTYICHTOM B TCUCHUE CEMECTPa, BKIF0Yast IK3aMCHAIIMOHHbIC:

- «otTigHo» - 90 — 100 Gamnos;

- «xopomo» - 75 — 89 6annos;

- «YIOBJIETBOPUTEIBHO» - 60 — 74 Gannos,;

- «HEYIOBIICTBOPUTENEHO» - MeHee 60 0aoB;

CocraButens (O.10. lanamosa)

(moamuch)
3aBenyronmii kadenpoii (T.A. dIpoBoBo30Ba)

(moamuce)
« » 20 T
Bunets! nepecMoTpeHs! Ha y4eOHBI TO/1 Ha 3aceMaHuy Kadeapsl, MPOTOKOI Ne ot 201 1.
3aBenyronmit kadeapoi (T.A. IpoBoBo30Ba)

(moamuce)

THUIIOBBIE KOHTPOJIBHBIE 3AZJAHWS NI UHBIE MATEPUAJIBI, HEOBXOUMBIE JULS OLIEHKH 3HAHUI,
YMEHWU, HABBIKOB U (MJIN) OIIBITA JEATEJIBHOCTHU

TEKYILUI KOHTPOJIb Ne 1
BAPUAHT Ne 1
Makc.6armr
1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLIUX COCAUHECHUI:
H3BO3, NaH2PO4 2
2.1 r IByXBaJIEHTHOTO M€eTaJlIa BHITECHSAET U3 PaCTBOPA
MeHOoM conu 2,61 T Menu. Beuucinute S5KBUBalIEHTHYIO
¥ aTOMHYIO MacChl ¥ HA30BUTE METAJLI, €CJI SKBUBAJICHTHAS
Macca Menu paBHa 31,8 r/MoJIb. 3

BAPUAHT Ne 2
Makxkc.6amn
1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONINX COCTUHCHUI:
P205, CaOHNO3 2
2. Bpruucnute 9KBUBaJICHTHYIO MacCy MeTallia, €CIH €ro OKCUA
conepxur 19,66 % xucnopona. 3

BAPHUAHT Ne 3
Makxkc.6amn
1. PaccunTaTh SKBUBAJICHTHYIO Maccy CICIYIONIMX COCTUHCHUIT:
Fe(OH)2, Ba(NO3)2 2
2. 10 r MeTa1a BBITECHSIOT U3 KUCIOTHI 5,6 J1 BOIOPOa,
M3MEPEHHOTo MpH H.y. HaliTi SKBUBaJCHTHYIO Maccy MeTaa. 3

BAPUAHT Ne 4

Makc.6amn
1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COeTUHEHUI:
PbS, CuOHCI 2
2. OmpeaenuTe YKBUBAJICHTHYIO MacCy MeTalia, eClid
€ro coeuHeHue ¢ GTopoM comepxkut 87,5 % meraia.
OkBuBaneHTHas mMacca ¢pTopa paBHa 19 r/Momb. 3

BAPHUAHT Ne 5
Maxc.6amn
1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:
Si02, K2HPO4 2
2. U3 2,4 v metana nosrydeHo 4,8 T cyibduaa MeTamia.
OKBHBaJNEHTHas Macca cepsl paBHa 16 r/monb. Haiinure
SKBUBAJICHTHYIO Maccy MeTajuia. 3




BAPUAHT Ne 6

Maxc.6amn
1. PaccuuraTh S5KBUBAJIEHTHYIO MAacCy CIEIYIOLUX COCAUHECHUI:
Ca(OH)2, Al2(SO4)3 2
2. IIpu pacTBopenuu B kuciore 11,9 r meTaiia BeIACTUIOCH
2,24 1 BogOpOIa, U3MEPEHHOTO IpH H.y. Ornpenenure
SKBUBAJICHTHYIO MAcCy MeTajula. 3
BAPUAHT Ne 7
Makc.6amn
1. PaccuntaTh SKBUBAJICHTHYIO Maccy CIEeIYIOLNX COCTUHEHUI:
HNO3, Fe(NO3)3 2
2. OmHO ¥ TOXKEe KOJIMYIECTBO MeTallla pearupyer 0e3 ocraTka
¢ 0,4 r xucnopoaa u 0,8 npyroro snementa. Haiinure
SKBUBAJICHTHYIO Maccy 3JIEMEHTA. 3
BAPUAHT Ne 8
Makc.6amn
1. PaccunTtaTh SKBUBAJICHTHYIO MAcCCy CIEIYIOIINX COeTUHEHUI:
NH4Cl, MgOHBr 2
2. Ha neitrpanuzanuro 19,6 r kucnorsl Tpedyercs 16 ¢
ruapokcuaa HaTpus. ONpeaennTe SKBUBAJICHTHYIO MAcCy KHCIIOTHL. 3
BAPUAHT Ne 9
Makc.6armr
1. PaccunTtaTh SKBUBaJICHTHYIO MAcCy CIEIYIOIINX COETUHEHUI:
H2S04, NaHSi03 2
2. IIpu cxxuranuu 1,8 r TpexBaJIEHTHOrO MeTalia Mojay4yeHo 3,4 r
ero okcuna. HaliuTe SKBHBAaJICHTHYIO M aTOMHYIO MAacChl MeTaa. 3
BAPUAHT Ne 10
Maxc.6amn
1. PaccunTtaTh 3KBUBAJIEHTHYIO MacCy CJIEIyIOIINX COeTUHEHUN:
Zn(OH)2, FeSO4 2
2. Onpenenute SKBUBAICHTHYIO Maccy Metaiuia, 0,12 r kotoporo
BBITECHSIOT U3 KUCIOTH 112 M1 BOOOpOAa, U3MEPEHHOIO IPU H.Y. 3
Kpurepuu onenku:
- OIIEHKA «OTJINYHO)» BBICTABIIACTCS CTYJICHTY, €CIIN OH Habpan 5 6amioB
- OLIEHKA «XOPOIIIO» BBICTABIAETCA CTYJICHTY, €CIIU OH Habpain 4 6anioB
- OLICHKA «YJIOBICTBOPUTEIEHO» BBICTABIISACTCS CTYICHTY, €CIIM OH Habpai 3 0aiuioB
- OIICHKA «HEYIOBIETBOPHUTEIHHOY» BBICTABIICTCS CTY/ACHTY, €CIH OH HAOpax MeHee 3 0aJlioB.
TEKYILUNA KOHTPOJIb Ne2
BapuanTt Ne 1
1 Omnpenenuts Maccy Na2CO3 B 500 r 10 %-Horo (1o Macce) pac-TBopa.
4
2 Omnpenenutb MaccoByto oo HNO3 B 10 H. pacTBope, ¢ miIoTHOCTBIO 1,29 /M. 6
Bapuant Ne 2
1 Omnpenenure MaccoByto om0 (B %) ximopuaa kamus B pactBope, coxepxariem 0,053 xr KCI B 0,5 1 pactBopa,
IUIOTHOCTB KOoTOporo pasBua 1,053 r/mi.
4
2 Beruncnuts HopMansHOCTE 14,7 %-Horo pactBopa H2SO4, ecmu moTHOCTH pacTBopa paBHa 1,1 r/mi. 6
Bapuant Ne 3
1 B xakom o6wveme 0,05 M pactBopa Ca(OH)2 comepxxutcst 2,8 r Bemiectsa?
4
2 Berancnnts MomsipaOcTh 10 %-Horo pactBopa Na2SO3, miotHOCTh KoTOporo 1,05 r/mir. O6beM pacTBOpa paBeH 1 1.
Bapuant Ne 4
1 B 20 1 20 %-noro pactBopa Haxonutca 476 r KOH. KakoBa minotHOCTH 3TOrO pacrsopa?
4

2 Berancnnts MomsapaocTh 18 Y%-Horo pactBopa HCI ¢ mnotHo-cTRIO 1,09 /ML 6




Bapuanr Ne 5

1 B xakoii macce Boxsl cinenyet pactBoputk 30 T KBr, uro0bI mo-ryunts pacTBOp ¢ MaccoBoit poneir KBr, paBHoi#t 6 %.
4
2 Beraucints HopMansHOCTh 10 %-HOTo pactBopa Na2SO03, mior-HocTh KoToporo 1,05 r/mi. O6bsem pactBopa paBeH 1
I 6
Bapuant Ne 6
1 Kakast macca xmopuna 6apust cogepxurcs B 0,1 1 0,1 H. pacTBo-pa?
4
2 Berancnnts MomsapaocTs 10 %-HOro pacTBopa kapOoHaTa HaTpus, INIOTHOCTE KoToporo 1,08 r/mm. O6weM pacTBOpa
paBen 1 m1. 6
Bapuanr Ne 7
1 Beruncnnts HOpManbHyHO KoHIEHTpanuio pactBopa K2S5S04, B 0,02 1 xotoporo coxepxutcs 1,74 T pacTBOPEHHOTO
BEILIECTBA.
4
2 Kakoii 0o6wem 2 H. pactBopa H2SO4 motpedyercst mist mpurotoB-nenus 500 mn 0,5 H. pactBopa? 6

BapuanT Ne 8

1 B xakom ob6weme 0,1 H. pacTtBopa comepxurcs 8 T CuSO4?

4
2 ITnotHoCcTh 10 %-HOTO (110 Macce) pactBopa Na2SO4 pasHa 1,091 r/mi1. PaccuutaTh MOJSUITBHOCTB 3TOTO PacTBOpA. 6
Bapuant Ne 9
1 13 400 r 20 %-Horo (o Macce) pacTBopa IIpU OXJIaKAe-HUHU BbI-IeIuioch 50 I pacCTBOPEHHOrO BellecTBa. YeMy paBHa
MaccoBasi JIOJIS 3TOTO BEIIECTBAa B OCTAaBIIEMCS pacTBope? 4
2 BpIaucinTh MaccoByro OO0 THApokcuaa Hatpus B 9,28 H. pactBope NaOH, miotHocthio 1,310 /™M1, 6

BapuanT Ne 10

1 Kakoii 06wem 0,05 H. pactBopa KNO3 moxxHo momyunts u3 100 M 1 H. pactBopa? 4
2 ITnotHOCTE 15 %-HOTO (10 Macce) pactBopa H2SO4 pasra 1,105 r/mi. BerucnnTs MONSIIBHOCTB 3TOTO
pacTtBopa. 6

Kputepuu onenku:

- OLIEHKA «OTJINYHOY» BBICTABIIACTCA CTYCHTY, ecli OH Habpain 10 6annoB

- OLICHKA «XOPOLIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 8 OayuioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY, €CIIM OH Habpai 6 OayuioB

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BEICTABILICTCS CTYACHTY, €CIH OH Habpax MeHee 6 6asoB.

TEKYLIWN KOHTPOJIb Ne 3

Bapuant Ne 1

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

a) AICI3 + AgNO3 —

6) CH3COONa + HCI —

B) K2CO3 + H2S04 — 4,5
2. Hanmmmre ypaBHEHHsI peaKIHii B MOJIEKYJISIPHOW U HIOHHO-MOJIEKYJISPHO# (opme.

VYkaxute cpeny pactBopa u pH:

a) NaCl + HOH —

6) (NH4)3PO4 + HOH —

B) Na2S + HOH — 4,5
Bapuant Ne 2

1. Hanmmure ypaBHEHHS peaKiuii B MOJIEKYIIPHOH M HOHHO-MOJIEKYIISIpHOH (hopme:

a) CuSO4 + Na2S —

6) KOH + HNO3 —

B) CaCO3 + HCl — 4,5
2. Hanmummre ypaBHEHHS peakiUi B MOJICKYIISIPHOI U HOHHO-MOJIEKYIISIpHOI (opme.

Yxaxure cpeny pactBopa u pH:

a) CH3COOK + HOH —

6) FeBr2 + HOH —

B) (NH4)2CO3+ HOH — 4,5
BapuanT Ne 3

1. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) FeSO4 + KOH —

6) NH4Br + NaOH —

B) K2S + HNO3 — 4,5
2. Hanmmure ypaBHEHHS peaKiiii B MOJIEKYIIPHOH 1 HOHHO-MOJIEKYIISIPHOH (opme.

Yxkaxure cpeny pactsopa u pH:




a) KCN + HOH —
6) Fe(NO3)3 + HOH —
B) K2SO4 + HOH —

Bapuant Ne 4

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

a) CaCl2 + K2CO3 —

6) HBr + Ba(OH)2 —

B) NaF + HCIl —

2. Hanmmmmre ypaBHEHHS peaKiiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) KI+ HOH —

6) AI(NO3)3 + HOH —

B) Na2CO3 + HOH —

4,5

Bapuant Ne 5

1. Hanmmure ypaBHEHHS peakiiiii B MOJIEKYIISIPHOH M HOHHO-MOJIEKYJIIpHOH (hopme:

a) Na2SO4 + BaCl2 —

6) KCN + HCl —

B) (NH4)2S04 + KOH —

2. Hanmmmre ypaBHEHHS peaKiiiii B MOJICKYIISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme
a) NH4F + HOH —

6) ZnBr2 + HOH —

B) K3PO4 + HOH —

Bapuant Ne 6

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

a) FeCI2 + Na2S —

6) CH3COOK + H2504 —

B) CaCO3 + HNO3 —

2. Hanmmmre ypaBHEHHS peaKiiii B MOJICKYJISIPHOH M HOHHO-MOJIEKYJIIpHOI (hopme
a) CH3COONa + HOH —

6) Ba(NO3)2 + HOH —

B) (NH4)2S + HOH —

Bapuanr Ne 7

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

a) NH4Cl + AgNO3 —

6) Na2CO3 + H2S04 —

B) H2S + KOH —

2. Hanmmmre ypaBHEeHHs peakuyii B MOJICKYJIIPHOM U HOHHO-MOJIEKYIIIpHOH (hopme
a) NaBr + HOH —

6) Cu(NO3)2 + HOH —

B) K2S+ HOH —

BapuanTt Ne 8

1. Hanmmwre ypaBHEHHS peaKiuii B MOJICKYISIPHOH M HOHHO-MOJIEKYJISIpHOI (hopme:

a) H2SO4 + BaCl2 —

6) Ba(OH)2 + HNO3 —

B) HI + AgNO3 —

2. Hanmimure ypaBHEHHS peaKiiii B MOJIEKYISIPHOH U HOHHO-MOJIEKYIISIpHOi! (hopme
a) NH4CN + HOH —

0) FeCl3 + HOH —

B) K2CO3 + HOH —

Bapuant Ne 9

1. Hanmmwte ypaBHEHHS peaKiuii B MOJIEKYIISIPHOH 1 HOHHO-MOJIEKYJIIpHOI (hopme:

a) CuSO4 + NaOH —

6) NaOH + H2SO4 —

B) CaCO3 + HBr —

2. Harmummre ypaBHEHHS Peakifii B MOJIEKYJISIPHOIM U HOHHO-MOJIEKYJISIpHOI (hopme
a) KNO3 + HOH —

6) CrC13 + HOH —

B) (NH4)2S0O4 + HOH —

BapuanT Ne 10

4,1
4,5
. Ykaxkure cpeny pactBopa u pH:
4.5
. Ykaxure cpeny pactBopa u pH:
4,5
4,5
. Ykaxwure cpeny pactBopa u pH:
4,5
4,5
. Ykaxure cpeny pactBopa u pH:
4,5
4,5
. Ykaxure cpeny pacrsopa u pH:
4,5
4,5

. Ykaxkute cpexy pactsopa u pH:

4,5

1. HanmmmTe ypaBHEHNS peakyii B MOJIEKYISIPHOH I HOHHO-MOJIEKYJIIPHOH (opMme:

a) Na2CO3 + Ca(NO3)2 —
0) (NH4)2SO4 + NaOH —




B) HI + KOH — 4,5
2. Hanumure ypaBHEHMsI PEAKIHii B MOJIEKY ISIPHOW M HOHHO-MOJICKYJIApHO# opMme. YkakuTe cpeny pactBopa u pH:
a) NaF + HOH —

6) Pb(CH3COO)2 + HOH —

B) CuCI2 + HOH — 4,5

Kputepuu onenku:

- OLIEHKA «OTJINYHOY» BBICTABIIAETCA CTYJICHTY, €ClIU OH Habpan 9 6aninoB

- OLICHKA «XOPOLIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 7 6ajuioB

- OLICHKA «YIOBJIECTBOPUTEIILHOY» BBICTABISIETCS CTYACHTY, €CIIM OH Habpan 5,4 6aioB

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISICTCS CTYACHTY, €CIIM OH Habpaa MeHee 5,4 6amios.

TEKYILWI KOHTPOJIb Ne4
BAPUAHT Ne 1

Makc.6amn
Ha ocHoBanuu SJICKTPOHHBIX ypaBHeHI/IfI pacCTaBUTh K03(1)(1)I/IL[I/IGHTLI, YKa3aB OKHCJIMTECIIb U BOCCTAHOBUTECIIb
a) NaBr + PbO2 + H2S04 —PbSO4 + Na2S04 + Br2 + H20 3
6) CI2 + KOH — KCI + KCIO3 + H20 3
OnpenenuTe THUIT anBe;[eHme BBIIIC OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

BAPUAHT Ne 2
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTENb U BOCCTAHOBHUTEIb
a) NH3 + KMnO4 + KOH — KNO3 + K2MnO4 + H20 3
6) K2SO3 — K2S04 + K2S 3
Omnpenenure TUI MPUBEICHHBIX BBIIIC OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PE-aKIIUi

BAPHUAHT Ne 3
Makc.6amn
Ha ocHOBaHHMHM 3JIEKTPOHHBIX YPaBHEHUI PACCTaBUTh KO3(D(QUITMEHTHI, YKa3aB OKHCIUTEb U BOCCTAHOBHUTEIb
a) HgS + HNO3 + HCl — HgCI2 + S + NO + H20 3
0) 12 + KOH — KIO3 + KI + H20 3
OnpeenuTe THIT TPUBEACHHBIX BBIIIC OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PE-aKIUi

BAPUAHT Ne 4
Makxkc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHUH PACCTaBUTh KO3()(DUITMEHTHI, YKa3aB OKHCIUTEIb U BOCCTAHOBHUTEIb

a) KCrO2 + KOH + Br2 — K2CrO4 + KBr + H20 3
6) H3PO3 —PH3 + P205 + H20 3

OnpezLeJmTe THI MTPUBEICHHBIX BBIIIEC OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX pe-aKIII/Iﬁ

BAPUAHT Ne 5
Makc.6amr
Ha ocHOBaHMY 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

a) AsH3 + 02 — As203 + H20 3
6) C12 + KOH —KCIO + KCI + H20 3

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIIbHBIX pe-axunﬁ

BAPUAHT Ne 6
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHUH PACCTaBUTh KO3 (PUITUEHTHI, YKa3aB OKHCIUTENb H BOCCTAHOBHUTEIb

a) H2S + HIO3 — S + 12 + H20 3
6) KC103 + HCl — CI2 + KC1 + H20 3

Onpeznenure TUII IPUBEACHHBIX BbIIIE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PE-aKIUil
BAPUAHT Ne 7

Makc.6amn
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUH PacCTaBUTh KO3()(DUIKMCHTHI, YKa3aB OKUCIUTENb H BOCCTAHOBUTEIb




a) H202 + KMnO4 — MnO2 + KOH + 02 + H20 3
6) KNO3 — KNO2 + 02 3

Onpeﬂeane THI TPUBEACHHDBIX BBIIIEC OKUCIUTECIIbHO-BOCCTAHOBUTEIILHBIX pe-axunﬁ

BAPHUAHT Ne 8
Makc.6amn
Ha ocHOBaHHMM 3JIEKTPOHHBIX YPaBHEHHH PACCTaBUTh KO3 (DUITUEHTHI, YKa3aB OKHCIUTEIb H BOCCTAHOBHUTEIb

a) PbO2 + HCI — PbCI2 + CI2 + H20 3
6) HIO3 + HI — 12 + H20 3

OnpeneJmTe THUII IPUBEACHHBIX BBIIIEC OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX pe-aKI_[I/Iﬁ

BAPHAHT Ne 9
Makc.0amn
Ha ocHOBaHMY 3JIEKTPOHHBIX YPABHCHUHN PACCTABUTH KOI()(DUIIMCHTHI, YKa3aB OKUCIIUTENb H BOCCTAHOBUTEIb

a) KMnO4 + HCI — CI2 + MnCI2 + KCI + H20 3
6) HCIO3 —ClO2 + HClIO4 + H20 3

OnpeﬂenHTe THUII IPUBCACHHBIX BbIIIC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX pe-aKuHﬁ

BAPHAHT Ne 10
Makc.6amr
Ha ocHOBaHMH 3JIEKTPOHHBIX YPaBHCHUHN PACCTaBUTh KO3()(DUIIMCHTEI, YKa3aB OKUCIIUTENb M BOCCTAHOBUTEIb

a) H202 + CrCI3 + KOH — K2CrO4 + KCI1 + H20 3
0) Cul2 — Cul + 12 3

Onpeﬂeane THI MTPUBEACHHDBIX BBIIIEC OKUCIUTECIbHO-BOCCTAHOBUTEIbHBIX pe-axunﬁ

Kputepuu onenku:

- OLIEHKA «OTJINYHO)» BBICTABIIAETCA CTYJICHTY, €CIIU OH Habpan 6 6anioB

- OLICHKA «XOPOLIO» BBICTABIISIETCS CTY/ICHTY, €CIIM OH HaOpai 5 6ajuioB

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTYICHTY, €CIIM OH Habpan 4 OayuioB

- OIIEHKA «HEYIOBIETBOPUTEIHHOY» BEICTABIICTCS CTYACHTY, €CIH OH Habpai MeHee 4 6aioB.

TEKYILUN KOHTPOJIb Ne 5 — Beironsenne PI'P

Pacuerno-rpadudeckas padora (PI'P) Ha Temy «Xumndeckue pacuers». Llensio Bemmonnenus PI'P sBns-eTcs 3akperuieHne
TEOPETHUYECKUX 3HAHUH, BBIHOCHMBIX Ha CAMOCTOSITENIFHYIO paboTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHEIHATIBHBIC Pa3/IeIIb
JUCHUIIUHBL

ITPOMEXXYTOYHBI KOHTPOJIb Ne 1

Bapuant Ne 1

1. CocraBbTe MOJHYIO AIEKTPOHHYIO (opMyiy anemenTta Ne 85. HazoBuTe 3TOT 3/lEeMEHT U yKaXkKHTe, B KaKOM IHEpHOJE,
TpyIHIe ¥ NOATPYIIE OH HAXOAUTCA, K KAKOMY CEMEHCTBY OTHOCUTCS M Ha KAKUX YHEPIeTHUECKHX YPOBHSIX U MOLYPOBHSAX
HaXOJATCS €r0 BaJICHTHBIE 3JICKTPOHBI.

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

3. TemnoBoit 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 YBETHUUTHh CKOPOCTh PEAKLIUU 2802 (1) + O2 (1)
— 2S03 () B 27 paz?

5. BeruamcnnTs TeMnepatypHbIid K03((GHINEHT CKOPOCTH PEaKIWH, €CITH NP MOBHIIICHUH TeMmepa-Typsl Ha 40 °C peakims
yckopsiercs B 16 pas.

6. Kak cMecTuTh BIEBO paBHOBECHE PEAKIHU

N204 (r) [1 2NO2 (1) — 184,6 kJ[x?

Bapuant Ne 2

1. CocTaBbTe MOJHYIO AIEKTPOHHYIO (opMyiy Hoaa M rpadMuecKyro CXeMy PACIpPEACNICHUS €ro JICKTPOHOB 110
YHEPreTHYECKIM SUeiKkaM B HOPMaJIbHOM M BO30YXKIICHHOM COCTOSHUSX. Kak BiusieT cTerneHp Bo30YKICHHUS IEKTPOHOB Hoja Ha
€r0 BaJICHTHOE COCTOSTHHE?

2. Kakue TuIpl Xumuyeckoil CBsI3u UMEIOT MecTo B Moiiekynax CO2, Cl12? M300pa3uTh reoMeTpude-ckoe CTpOeHUE




MOJIEKYJI U CXEMBI IEPEKPBIBAHUSI AIEKTPOHHBIX 00IaKOB.

3. Paccuntate sHTanbmu0 oopasoBanus HCI, ucxoas U3 TepMOXUMHYECKOTO YPAaBHEHUS
4 HCI (r)+ O2(r) =2 H20(r) + 2 CI2(1),

eciim AHx.p. = -114,2 kJl)x, AHH20(r) = -241,8 xJI>x/M07b

4. Kak u3zmenurcst ckopocts o0patHoit peakuun N2 (r) + O2 (1) [0 2NO (r), ecnu yBenIuuuTh JaBleHHe B 2 pasa, a
TEMIIEPaTypy OCTABUTH NOCTOSIHHOMN?

5. Kak m3MeHHTCS CKOPOCTh peakiuu Ipu NnoHmwkeHuH Temmneparypsl ¢ 80 °C no 50 °C, ecnu TeM-nepaTypHbIi
KO3 (PUITHEHT CKOPOCTH PeaKuy paBeH 27

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (1) + 02 (1) [1 2C0O2 (1) — 566 KJIx

a) MY TOHWKEHUH TEMIIEPATYyPHI;

0) npu MOHKEHUHU JAaBJICHUA?

Hanumure BeIpayKeHHE KOHCTAHTHI PABHOBECHSI 9TON PEaKIInH.

BapuanT Ne 3

1. Kak m3MeHSroTCs CBOICTBA p- 3JIECMEHTOB C YBEIWYCHHEM 3apsIOB SIep X aTOMOB:

a) B IIpeJieiax JaHHOTO Ieprofa; 0) B mpeaenax JaHHoH rpynmsl. OTBET MPOMUIIOCTPUPOBATE IIPU-MEPaMH.

2. Kak oOpasyetcs nonHas cBsizp? Kakue sneMeHTHI criocoOHBI ee 00pa3oBbiBaTh? [IpuBecTH mpu-Mephl.

3. CKOJIBKO TEIUIOTHI BBIAETHUTCS NpH okuciaeHun 103 1 aMMHaka, M3MEPEHHOTO IIPU HOPMAaJbHBIX YCIOBHSX, MO PEaKIUU:
4NH3 (1) + 502 (r) = 4NO (1) + 6H20 (1), AH° =-904,8 xJ[x

4. Kak uzmenurcst ckopocts npsmoii peakimuu 2CO (1) + O2 (1) [J 2CO2 (1), ecnu AaBIeHUE B CUCTEME YBEJIUYUTH B 4

paza?

5. BeranennTs TeMnepatypHbI K03(OGUINEHT CKOPOCTH PEaKUHH, €CIM MpH MOBHIIIeHNH Temmepa-Typsl ¢ 10 °C mo 70 °C

CKOPOCTb PEaKIMu Bo3pociaa B 729 pas.

6. Kakumn M3MEHEHHSIMU TEMIIEpaTyphl, AABICHHUS M KOHIEHTPALMU IIPOJYKTOB PEaKIMd MOXKHO CMECTHTh PaBHOBECHE B

CHCTEME BJIEBO?
2H2 (r) + 02 (1) [1 2H20 (r) + 483,6 x/Ix

Bapuant Ne 4
1. Kakne anmeMeHTHI IepHoINUecKOol CHCTEMBI TIPENCTABIIIOT CO00I caMbIif aKTHBHBIN METajll M CaMBIil aKTUBHBIH
HemeTaun? JlaTe 0OBSICHEHUS U COCTaBUTH MTOJHBIE 3JICKTPOHHBIE ()OPMYJIBI 3THX AJIEMEHTOB.
2. Wzobpas3uts crpykrypubie Gopmyisl coeaunennii K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTelle-HU OKUCIEHHOCTH
SJIEMEHTOB B 3TUX COeMHEHUAX? Kakue TUIIBI XUMHYECKHX CBA3EH UMEIOT MECTO B UX MOJIEKyIax?
3. BbramcnnTh, CKOJIBKO TEIUIOTH BRIACTUTCS MPH 00kure 1 kT cynbduma MUHKA 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) [J 2NH3 (r) €CJIM JJaBJICHHE B CHUCTEME ymaJieT B 2
paza?
5. Ha ckombko rpagycoB Hago YBEIHUYHTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAaKIIMU BO3pocia B 27 pa3, eciu
TeMIepaTypHbId KOAQPHUINEHT CKOPOCTH PEeaKIUU paBeH 37
6. B xakoM HampaBlIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

2CO (r) [1 CO2 (r) + C (1) — 172,5 xJIx
a) TIpH MOBBIIICHUH JAaBICHHUS;

0) IpH MOHM)XEHUHU TEMIIEPaTYPhI;

B) NIpU NOBbIIIEHNH KoHIeHTpauuu CO2?

Bapuant Ne 5

1. W300pa3utk pacrpeneneHue 3JIeKTPOHOB MO KBAHTOBBIM S4YeHKaM B aToMax aproHa, Kaiblws, docdopa.

2. [MpuBecT mpUMep MOJEKYIBI C Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakol yroia Mexmy CBS3SMH B OTOH
Mornekyne? 300pa3uTs ee IpOCTPAHCTBEHHYIO CXEMy

3. Ornpenenuth SHTANBNNI 00pa3zoBaHus CS2, ucxons U3 ypaBHEHUS

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

4. Kak u3MeHHTCSl CKOPOCTh peaKuu 2NO (1) + CI2 (r) [1 2NOCI (1) MpU yBEIMYeHUU KOHLEeH-Tpauuu NO B 2
paza?

5. Kak m3MeHnuTcst ckopocTh peakiuu Ipu nosblmeHun temunepaTtypsl ¢ 0 °C no 50 °C, eciu TeM-niepaTypHbIil
KOA((PUITHEHT CKOPOCTH PeaKuy paBeH 37

6. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEaKLUH

N2 (r) + 02 (1) [1 2NO (1), AH®° > 0
a) MY NOBBIIIICHUN TEMIIEPATYPHI;
0) npu MOHKEHUU AaBJICHHUs?
Hanumure BeIpaykeHHE KOHCTAHTHI PAaBHOBECHSI ATOH PEaKIUH.

Bapuanr Ne 6
L. BasieHTHBIC 37IEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCS (POPMYIIaMH:
a) 3d24s2; 6) 4d105s1; B) 5s25p6. HazoBuTE 3TH 3JIEMEHTHI X COCTaBbTE MOJHBIE 3JICKTPOHHBIE (POP-MYIIBI HX aTOMOB.
2. IMpuBecTn mpUMepsI MOJIEKYN BEIIECTB, B KOTOPHIX aTOMBI COCMHSUINCH ObI KOBAJICHTHOH IOJISIPHOI M HETIONISPHOMN

CBsI3b10. 1300pa3uTh CXeMbI CTPOCHHUS ITHX MOJIEKYIL.




3. Beruncnuts sHTanbnu0 obpazoBanus mponana C3H8 ucxons u3 ypaBHEHHUS €ro CrOpaHHs
C3HS(r) + 502(r) = 3CO2(r) + 4H20(r), AHx.p. = -2043,9 Ik,
eciim AHCO2(r) = -393, 5 x/Ix/monb, AHH20(T) = -241,8 x/[)/Mob:
4. Paccuuraiite ckopocth xummdeckoir peakmmu  2NO (1) + O2 (1) — 2NO2 (1), eciu KOHIEHTpa-IiN BEIIeCTB
cocrasisitor: [NO] = 0,02 mons/it; [O2] = 0,03 mMomb/i;
[NO2]=0,01 mons/n

5. BeramenuTs TeMneparypHbIid Ko3()(OUINEHT CKOPOCTH PEaKIHH, €CJIU MPH MOBBIMICHHH TeMne-paTypsl Ha 30 °C
CKOPOCTH pPeakUUH Bo3pocia B 64 pasa.
6. KakuMu M3MeHEHUsIMU TeMIepaTypsbl, JaBIEHUS U KOHIEHTpanuu [O2] MOXKHO CMECTUTH BIIPAaBO PaBHOBECHE PEAKLUH

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

Kpurepuu oneHku:

- OIIEHKA «OTJINYHOY» BBICTABIIACTCS CTYCHTY, €CJI OH Habpai 15 6amioB

- OIIEHKAa «XOPOIII0» BBICTABIAETCA CTYICHTY, €Cli OH Habpan 12 6amnos

- OLICHKA «YIOBJICTBOPUTEIILHO» BBICTABISIETCS CTY/ICHTY, €CIIM OH HaOpan 9 Oayuio

- OLICHKA «HEYJJOBJICTBOPUTEIILHOY» BBICTABILSIETCSA CTYACHTY, €CIIM OH HaOpan MeHee 9 6aios.

TPOMEXYTOYHBII KOHTPOJIb Ne 2

Bapuant Ne 1

L. JlaiiTe ompezeneHne pacTBOpa, paCTBOPUTENs, pACTBOPEHHOTO BemiecTBa. Onpenenure pacTBOPU-TEIb U PACTBOPEHHOE
BEIIIECTBO B PacTBOpE, MOJydeHHOM mpu cMemuBanuu: a) 100 r Boasl u 200 r caxapa; 6) 200 r Boas! u 100 r areToHa.

2. Kak obecrieunth ycinoBus, 3aMmemsomue ruapoin3? Kak yckoputs ruapoinn3?

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

4. PactBop, B 200 M3 KOTOpOro HaxonuTcs 3 T HednekTpoauta, obnagaeTr npu 20 0C ocmoruueckum naieHuem 500 xlla.
Onpeznenure MOJIEKYJISIPHYIO Maccy BELIECTBA.

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ynnnockonuueckas koHcTanta Boasl E = 0,52 °C.

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

KaXylytocs creness qucconuanun Na2CO3 B aToM pactBope. Kpuockonuueckast konctanra Boabsl K = 1,86 °C.

Bapuant Ne 2

1. Kak nu3Mensiercss pacTBOPUMOCTh ra30B B )KUJKOCTSX C MOBBIIEHUEM TemrepaTypbl? C MOBbIIIE-HUEM JaBICHUS?

2. UYro Takoe 3JIEKTPOIUTHUYECKass AUCCOIMAINA M KaK 3aBHCHT 3TOT IPOIlecC OT HOHM3HUPYIOIMIEH CHIIBI PaCTBOPHUTEINS H
XapakTepa XMMAYECKO! CBSI3U B MOJIEKYJIE DJIEKTPOInTa?

3. Uemy paBHbl KoHIeHTpanuu nonoB H+ u OH™ B pactBopax, pH kotopsix pasen: a) 2,0; 6) 7,0; B) 11,0?

4. Brruncnuth ocMoTHYECKOE JJaBIEHHE PacTBOpa, cojepkamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

5. BbruucnuTh Temneparypy KpUCTaUIM3alUM pacTBopa, coxepxkaiero 20 r caxapa C12H22011 B 400 r Boxsl.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

6. PactBop, conepxkammii 2,5 r NaOH B 200 r Boxb! kunut nipu temneparype 100,31 0C. Haiigure muist aToro pactBopa

n3oToHmYeckuii ko3dpunment. EH20= 0,52.

Bapuant Ne 3

1. Kak nmpupozaa pacTBOpUTENsS U paCTBOPEHHOI'O BELIECTBA BIUAIOT HA paCTBOPUMOCTh? B KakoM pacTBOpuUTeENe — BOAE WU
OeHzoine — OyAyT Jydllle pacTBOPATHCS aMMHaK U cepoyriepon CS2?

2. JlaiiTe onmpezeneHys ciaeIylOIUM TEPMUHAM: 3JEKTPOIUTHYECKAs AUCCOLUALNUS, DIEKTPOIUTHI, HEAIEKTPOIHUTEL,
KaTHOHBI, aHWOHBL. [IpuBeanTe IPIMEphI COOTBETCTBYIOIINX BEIIECTB.

3. Omnpenenuts xoHenTpanuo noHoB OH™ B 0,01 M pactBope ruapoxcuga ammonust NH4OH, ecnu Kauce = 1,77 « 10-5.
4. Haiitn ocmotHueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

5. Beruucnute Temneparypy 3amep3aHusi pactBopa, conepxariero 20 r caxapa C12H22011 B 400 r Bogsr. KH20=1,86

6. BeranennTs kKaxyImyrocs cTeneHs auccormanm xiuopuna kamus KCl B pactBope, comepxamiem 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT PacTBOp Kpuctayumzyercs npu -2 °C. Kpuockonuueckas koncranta Boasl K = 1,86 °C.

Bapuant Ne 4

1. Uro Takoe amarpaMMa cocTosHHS Boabl? KakoBo arperaTHOe COCTOSIHHE BOIBI IIpU cileaylo-mux ycmosusax: a) T = 293 K,
P =100 «IIa; 6) t = 50 °C, P =200 IIa?

2. Uro Takoe KoHCTaHTa auccouuanuu? Kax cBs3aHa KOHCTaHTa AMCCOLMAIMU CIa0bIX SJEKTPOIUTOB CO CTENEHBIO MX
Jucconyuanuu’?

3. Haiitu crenens qucconuanyy CEpOBOAOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pac-TBope, ecinu KOHCTaHTa
JUCCOIMALUK JUIs 3TOM cTyneHu pasHa 1,1¢10-7.

4. IIpu 0 °C ocmoruueckoe aasieHue pactBopa caxapa C12H22011 paBao  3,55¢105 ITa. Ckonb-Ko rpaMMoB caxapa
conepxxurcs B 1 1 pactBopa?

5. IMpu xaxoit mpubNM3UTENsHO Temnepatype Oyner xumeTs 40 %-Hblil pacTBop 3THIOBOrO crnupta C2ZH50H B Boze?
DOysunocKomuyIeckas KoHcTanTta Bojbl E = 0,52,

6. PactBop, conepxammii 4 r K2CO3 B 250 r Bogsl, 3amep3aet npu -0,520C. Haiiaure asns 3Toro pactBopa M30TOHUYECKUN

xkoadPurment. KH20=1,86




Bapuant Ne 5

1. IIpu onMHAKOBBIX JIM TEMIEpaTypax KUIAT M KPHCTAJUIU3YIOTCSI pacTBOpUTenb U pactBop? Chop-mymupyiite

COOTBETCTBYIOIIHE 3aKOHEI.

2. Uro Takoe M30TOHHYECKHH KOA((UIMEHT 1 KaKk OH CBA3aH CO CTEHEHBIO JUCCOIMAINN 3JIEKTPO-IHTA U YHCIOM HOHOB,

Ha KOTOPBIE PacnaiaeTcs B BOJHOM PacTBOpE ero MojeKyia?

3. KoncranTa auccoumnarmu oprodochopHoit kuciorel H3PO4 no neproii crynenu pasHa 7,11¢10-3. IIpeneOperas

JccolManuel o ApyruM CTyIEHsAM, BBIYACIUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

4. ITpu xakoil TemmepaType OCMOTHYECKOE JaBICHUE PacTBOpa, copepxkamiero 18,6 r anmmmaa COH5SNH2 B 3 1 pacTBopa,

nocturuer 2,84+105 Ia?

5. KaxoBa temmneparypa KumneHHus pacTBOpa HEdJEKTposnTa, coaepskamiero 3,01+1023 mMonekyn B JTUT-pe BOIbI?

D0ymmnockonuieckas KoHcTanTta Boasl E = 0,52 °C.

6. ITpu xaxoit Temneparype Oyaer kuners 1| m pactBop NaCl, ecnu crenens auccounanuu NaCl paBHa 84%?. EH20=0,52
Bapuant Ne 6

1. [epeuncnure Qusmueckne CBOWCTBA BOJABL. Kakwe M3 3THX CBOWCTB aHOMAaJbHBI? B WeM mpuunHa WX aHOMAJIBHOCTH U

KaKoBa poJIb aHOMAJIHUK BOJBI B IpUpoe?

2. Uro Takoe CTeleHb JUCCOLMAIMM U KaK OHA 3aBUCHT OT KOHLEHTpPALMM pacTBopa’?

3. Bo ckonbko pa3 xoHneHTpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonpiie, 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 aBieHue 3toro pacteopa mpu 20 °C pasHo 0,32+105 Ila.

5. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, eciu B 300 r Boasl pactBoputh 27 r noko3sl C6H1206?

D0ynnmnockonuueckas koHcTanrta soasl E = 0,52 °C.

6. PactBop, coaepkarmii 1,7 T xnopuaa nuaka ZnCl2 B 250 r Boabl, KpucTamu3yercs: npu temme-parype -0,230C.

Omnpenenure KXyIIyocs creneHs qucconuanun ZnCl2 B sTom pactBope. KH20=1,86
Kputepuu ouenku:

- OLICHKA «OTJIIMYHOY» BBICTABIISIETCS CTYJCHTY, €CIIM OH Habpau 15 6amioB

- OLICHKA «XOPOLIO» BBICTABISIETCS CTYAEHTY, €CIIM OH Habpan 12 6amios

- OLICHKA «YIOBIICTBOPUTEIIBHOY» BHICTABISIETCS CTYACHTY, €CIIHM OH Habpan 9 Oamios

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABISIETCS CTYACHTY, €CIM OH Habpax MeHee 9 6amoB.

Bormpocs! 1u1st mpoBeieHuns TpOMeXKyTOYHOI aTTectarmu B hopme sx3ameHa (MK):

1. OCHOBHBIE 3aKOHBl XUMHHU: 3aKOH COXPAaHEHUsI MAacChl U 3HEPIHHU, 3aKOH IIOCTOSHCTBA COCTAaBAa, 3aKOH KPaTHBIX
OTHOIIIECHMH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHH, 3aKOH ABOTrajipo M €ro cleAcTBHs. MeToxbl onpeaeseHus
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH U nepuoguyeckas cucrema [I.M1. Menneneesa. Ilepuonbl, Ipymnnsl U NOA-IPYIIIbI NEPUOJUYECKOM
cucteMbl. CBsI3b CTPOEHHS aTOMA C MOJI0KEHUEM 2JIEMEHTOB B IEPUOANYECKOM CHCTEME.

4. Crpoenune atoma. [locrynater bopa.

5. KBanToBbIe uncna, ux GU3NIECKUIl CMBICI.

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

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

9. Tumsl XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. XvMHYecKas CBsi3b U €€ OCHOBHBIE XapaKTEPUCTHKH.

11. KoBanenTHas xumudeckas cBsA3b, €€ pPa3HOBUIHOCTH. MeTon Ball€HTHBIX CBA3CH.

12. Crnioco6b1 00pa3oBaHus KOBaJEHTHONH XUMHUYECKOH CBS3H.

13. I'mOpuau3amys aTOMHBIX JIEKTPOHHBIX OpOUTaNei u €€ BUJBI.

14. INonsipHOCTE XUMUYECKON CBS3H. DNEKTPUUECKUH MOMEHT AMIIONSA MOJIEKYJIBL.

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

16. BonoponHast cBs3b, €€ 0COOEHHOCTU U BIHMSHHE Ha CBOMCTBa BEILECTB.

17. TepMoxuMmus, ee OCHOBHEIEC OIIpeAeIeHHs. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHss SHEeprus U SHTANbNHA. DHepreTudeckue dPQPEeKTsl XUMHUUSCKUX MTPOIECCOB.

19. Maxkpo- ¥ MHKPOCOCTOSIHUE BelIeCTBa. BeposITHOCTb COCTOSIHUSI CHCTEMBI U SHTPOIHSI.

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

21. Xumuueckas KuHeTHKa. CKOpOCTh XMMMUECKUX PEAKIMH B TOMOTE€HHOH M I€TEpOTeHHOM CHUCTE-MeE.

22. BrnusHIE NpUPOABI pearupyroIUX BELIECTB U TEMIIEPaTyphbl Ha CKOPOCTh XUMHUIECKOH PEaKIiH.

23. BnusHue kaTanu3aTtopa Ha CKOPOCTb XMMHUECKON peakunu. MeXaHu3M JeHCTBUS KaTalnu3aTopa.

24. OO0parnMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEaKINH. XUMHUIECKOe PaBHOBECHE.

25. CMmemenue xumuueckoro papHosecus. Ilpunnun Jle [aTense.

26. Bopa, e€ ¢usnueckue cBoiicTBa. JlnarpaMma COCTOSIHUSI BOJBI.

27. AHOMasbHBIE CBOWCTBA BOABI, MX MPUYMHA U POJb B MPHUPOJE.

28. PactBopsr. 'mapatraas teopus [[.J1. Menneneesa. TemmoBeie 3¢h(eKTs pacTBOpEHUS.

29. PacTBOopuMOCTh TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpHMOCTB ra30B B JKUAKOCTSX.

31. KoHuenTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBIeHHE pacTBOpOB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIH-TOB U IIEKTPOIUTOB.

33. INonmxkeHue naBleHHs HACBIMIEHHOIO Tapa pacTBOPUTENS HaJ pacTBOpPoM. 3akoH Payms mms pac-TBOPOB HEIIEKTPOIUTOB




U DJICKTPOJIUTOB.

34, [oBblIeHNE TeMIepaTypbl KUIIEHUsT pacTBOPOB. 3akoH Payis aist pacTBOPOB HEDJEKTPOIUTOB U AIIEKTPOJIUTOB.

35. [NoHmwkeHne TeMmepaTypsl KpUCTAIH3AINHA PAcTBOpa. 3akoH Payist Ui pacTBOPOB HEIIEKTPO-JIUTOB M 3JIEKTPOIHTOB.
36. Teopus 31EKTPOIUTUUECKON TUCCOLAIIUY.

37. [Mpumenumocts 3akoHOB Bant — I'odda u Payns x pacTBopam 31€KTPOTUTOB.

38. CnaOble 3JIEKTPOJIUTHI, UX AUCCONMAIMA. 3aKkoH pazbasiieHuss OcTBabaa.

39. CUIIbHBIC AJIEKTPOJIHTHI, UX AMCCOIUANNS. AKTUBHOCTH HOHOB.

40. Peakiiuu nMOHHOTO 0OMEHa B pacTBOPAxX AJIEKTPOIUTOB. Y CIOBHA HEOOPATHUMOCTH PEAKIIHH.

41. DNeKTpoNMTHYECKass AUCCoUUanys BoJbl. HelTpaibHble, KUCIBIE U IEJIOYHbIE PACTBOPHI.

42. Bonoponusiii nokaszarens. Ilkana pH, merons! onpenenenus pH.

43. I'mpponus, ero KONMYECTBEHHBIE XapaKTEPUCTUKA. 3aBHCHMOCTH THAPOIN3a OT KOHIICHTPAIUU M TEMIEPaTypsl pacTBopa.
44. I'uaponu3 coneit u ero BubI (Ha MpUMEpe YpaBHEHUH TMAPOIN3a COOTBETCTBYIOIUX COJIEH).

45. JycniepcHbIe CUCTEMBI, MX KIacCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (ha3.

46. JlucniepcHBIE CHCTEMBI, X KITaCCH(UKAIMA 110 CTENeHU IuciepcHOCcTH. CBOOOMHO- M CBA3HOAWC-TICPCHBIE CHCTEMBI.
47. YcToHYMBOCTh UCHEPCHBIX cHCTeM. DaKTOPhl CTAOMIM3aUH AUCTIEPCHBIX CUCTEM.

48. CopO1ust 1 €€ BHIIBI.

49. Komnonnnsie pactBopsl. CTpoeHHE KOJJIOUTHOW MHIIEIUIHI.

50. Koarynsamus KOJUIOMIHEIX pPacTBOPOB M (haKTOPHI, € BBI3BIBAIOIIHE.

51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUi.

52. Peaxuuu oxucnenus. BaxHeilme BOCCTaHOBUTEIN.

53. Peaxuun BoccraHoBneHus. BaxHelne OKUCIUTENN.

54. OKHCIUTETLHO-BOCCTAHOBHUTENbHAS TBOMCTBEHHOCTD.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHUH METaIoB.

56. Kopposust meTanioB u ee BUIBL.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. [onsatue xumuueckoit naeHTuukanuyu. KayecTBeHHbIE peakuuy Ha UOHBI.

59. CocraBieHHE ypaBHECHHH OKHACIUTEIEHO-BOCCTAHOBHTEIBHBIX PEAKIHi, Peakuuii HOHHOTO 0OMEHa, TUIPOJIH3a COJeH.

6.2. TeMbl NUCHMEHHBIX paboT

PacuetHo-Tpadudeckas pabota cTyIeHTOB 09HOH (GopMBI 00yUdeHNUS

PacuetHo-rpadudeckas pabora (PI'P) Ha Temy «Xumudeckue pacuets». Llensto BermonHenus PI'P sBiseTcs 3akperuieHre
TEOPETUUECKHUX 3HAHUH, BEIHOCHMBIX Ha CAMOCTOSITENBHYIO PabOTy CTYACHTOB, HO3BOJISIOIIMX OCBOUTD CIICUAIbHBIC Pa3/ielIbl
JVCITUTIIAHEL.

Bemonnstiercs PI'P cTyqeHTOM HHANBHIYAIBHO 110 PYKOBOJCTBOM IIPETIOJaBaTENsl BO BHEAY JUTOPHOE BPEMSI, CAMOCTOSTEIBHO.
Cpok caaun 3aKOHYEHHOW pabOThI Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBAa€TCs B 3a1aHKU. [locie mpoBepku U 10pabOTKM YKa3aHHBIX
3amMevaHui, pabora 3amuiaercs. [Ipu nonoxuTenbHO OLEHKE BBIOIHEHHOH CTYJEHTOM paboTe Ha THTYJIEHOM JINCTE PaOOTHI
CTaBUTCA - "3a4TeHO".

6.3. ®oH/1 OLICHOYHBIX CPEICTB

B Teuenne cemectpa npoBosaTes 2 npomexyTodnsix koHTpoist (ITK1, ITK2), coctosmmx 13 BOIPOCOB U 3aad, [0 IPOHAEHHOMY
TEOPETUYECKOMY MaTepualy JeKUUH U NPAKTUUECKUX 3aHATHI.

Mo puctmnmHe Xumust GopMaMu TEKyIIEro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaa4 1o npeICcTaBICHHbIM BapuaHTaM 3a1aHuil.

TKS - Bemonuenue PI'P.

6.4. Hepeqem, BU/I0B OLIEHOYHBIX CPEACTB

PacuerHo-rpaduueckas padora.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pekomenayemas qutepatypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBo, ron
JI1.1 | T'nmunka H.JL OO6mas xumus: [yaeOHOe TocoOue IS CTYACHTOB Mocksa: Unrerpan-Ilpecc,
HEXMMUYECKUX CIIELHAIbHOCTEN BY30B] 2009
J1.2 |I'muaxa HJL 3agaun U ynpaxHeHHs 110 o0mmeil xumun: yaedHoe mocodue Mocxksa: KHOPYC, 2011
JI1.3 | Jlyranckas M.A., XuMus: METOJUUYECKUE YKa3aHUA 110 U3YUEHUIO Kypca U Hosouepkacck: , 2013
[anamosa O.1O. BBINOJIHEHUIO KOHTPOJIBLHON paboThI Il CTYIECHTOB 3a04HON
(hopmBbI 00yUICHUS
JI1.4 | Jlyranckas U.A. Xumust: yaeOHOe TocoOue 71 CTYICHTOB BCEX HANPABICHH | Hosouepkacck: , 2013
JI1.5 | Jlyranckas U.A., XuUMHS: METOIUYECKHE YKa3aHHUsI 110 U3yUEHHUIO Kypca U Hosouepkacck, 2013
IManamosa O.1O0., BBITIOJTHEHHUIO KOHTPOJIBHOH PaOOTHI IS CTYACHTOB 3a09HOM
IIsatauubiza E.B. (opmsel 00ydenus HarpasieHus 280700 "Texuocdepras
6e3omacHOCTB"

7.1.2. JlonoiHUTEIbHAS JIUTEPATYpPA

ABTOpBI, COCTaBUTCIIN |

3arnasue

I/IBI[aTCJ'ILCTBO, roa




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.1 |Pe3smxun B.1. XuUMHUS: HHTEHCUBHBIN KypC MMOATOTOBKH K TECTUPOBAHUIO U Musck: TerpaCuctemc, 2012
JK3aMEHY
JI2.2 | KpamenunnukoBa H. | Xumust: yueOHOE mocoOue sk CaMOCTOSATEIbHON paboThI 1 Womkap-Omna: TII'TY, 2013
I'., BunokypoBa P. I. | mpakrnyeckux 3aHATHN
JI2.3 | ApoBoBozoBa T.U., Xumust: 1abopaTOPHBIA MPAKTHKYM JJISI CTYIEHTOB BCEX Hosouepxkacck, 2018
IManamosa O.10., HaInpaBJICHUH
IIarauneiza E.B.
JI2.4 |Bapenuos B. K., XUMHUS : JIEKTPOXUMHUYECKHIE TPOLIECCHI M CUCTEMBI: y4eOHO- Hoocubupck: HI'TVY, 2013
Cunuypuna P. E., METOIYECKOe TI0co0me
Typno E. M.
JI2.5 |Amapues A. ., Xumus : COOpHUK 3a]a4 U YIPaKHEHUI: yueOHO-METOIUUECKOe HoBocubupck:
Kazakopa A. A. nocooue HoBocubupckuii
roCyZapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019
7.1.3. MeTonnueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI3.1 |Jlyranckas ML.A., Xumust: COOPHHUK 3314 U1l CAMOCTOSITEIbHON PaboThI HoBouepxacck: , 2008
JposoBo3osa T.H. cTyneHToB cnenuanbHoctu 280401 - "Menuoparus,
pexynbTHBanys 1 oxpana 3emens'", 280402 "IIpuponooxpaHHoe
o0ycTpoiicTBo Teppuropuit” u 270104 - "T'TC"
JI3.2 | Jlyranckas NL.A., Xumust: COOPHHUK 3a/1a4 JJIs1 CAMOCTOSITEIBHON PabOoThI HoBouepxacck: , 2012
Hpooso3osa T.H. crynenToB HampasieHus 280100.62 «IIpuponooOycTpoiicTBO 1
BOJIOTNONTE30BaHUE» Mpoduneit « Memnoparys, peKyIbTHBALNS 1
oxpaHa 3emeinsy» u «IIpupomooxpanHoe 00ycTpoHCTBO
TEPPUTOPUI»
JI3.3 | Jlyranckas U.A., Xumust: COOpHUK 3a/1a4 JIJIs1 CAMOCTOSTEIILHOU paboThI Hosouepkacck, 2012
JposoBososa T.1., crynentos HarpasieHus 280100.62 «[IpuponoodycTpoiicTBO 1
IManamosa O.1O. BOJIONONIE30BaHUE)» Mpoduneit «Mennoparys, peKyIbTHBALUS U
oxpaHa 3emMelnb» 1 «IIpupomooxpanHoe 00yCcTpOUCTBO
TEpPUTOPUID»
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu "UHTepHET"
7.2.1 MH(POPMAIMOHHO-CIIPABOYHBIE U TIOUCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepeyeHb MPOrpaMMHOIo odecrnevyeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybnumensnonnsiii gorosop Ne502 ot 03.12.2020 . AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaita Tpeitn»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
732 Dr.Web®DesktopSecuritySuiteArtusupyc K3+ LY Tl'ocynapcTBeHHBIH (MyHUIUITANEHBIN) KOHTpaKT No
PITA06150002 ot 15.06.2021 r. Ha mepenady
HEHCKITIOUUTENBHBIX IIPaB Ha HCIIOJIh30BAHUE IPOTPAMM IS
SBM 000 «AWUTU LIEHT»
733 Yandex browser
734 MS Windows XP,7,8, 8.1, 10; Cyo6nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeitn»
7.3.5 Microsoft Teams IMpenocraBnsercs GecruiaTHO
7.3.6 MS Office professional, CyO6munen3noHnsIi goroop Ne502 ot 03.12.2020 . AO
«Cod¢rJlaitn Tperio»
7.4 Ilepevyenb NHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazer gannbix OO0 Hayunas 31eKTpoHHas http://elibrary.ru/
OoubMoTeKa
7.4.2 basbr manaeix OO0 "Tpecc-Mupopm" (KoHCynbTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOAYJIST)
8.1 2313 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMU

CpencTBaMu O0YYEHHUsI, CIy KAIIUMHU JJIsI PEICTABICHHS HHQOPMALIIH OOJBIION ayTUTOPHH:
Habop neMoHCTpalMoHHOTO 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., o5xpan HacTeHHBIH — | WT.; Y4eOHO-HarIsaAHBIE Tocoomns — 15
mrt.; PabGoune mecta ctyneHToB; Pabouee MecTo mpemnogaBaTes.




8.2 2317 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeZIcTBaMH O0YUEHHsI, CITYKAIIMMHU [T TIpeicTaBiIeHus nupopmanuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPSHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; YueOHO-HANIAAHBIE TOCOOHS — 9 mmIT.;
Hocka- 1 mit.; Pabouune mecta ctyaenros; PaGouee mecTo mpenoaaBaTens.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICLHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPeNICTBAMU
00yUeHMSI, CITyKAIUMH JUTS TIPEACTaBICHUS HHPOPMAIIMU H OCHAIIEHO KOMITBIOTEPHOMH TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTEpHET» U 00eCTIeYeHHEM JIOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHo-o0pazoBarenbHyto cpeny HUMU Houckoit [AY: Kommeiotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOD
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas 6ubimoreka;
Cromnsl komnbloTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temaruueckue IIaKaThl
—5mr.; Jlocka— 1 mrt.; Paboune mecta cTyneHToB; Pabodee MecTo mpermopaBaTes.

9. METOIMYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUIIIIMHBI (MOAY JISA)

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

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

2. lpoBoBo3oBa, T.M. Xumus: 1a6. npakrukyM s ctyn. Bcex Hamnpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHuIbHA ;
Hogouepk. unx.-menuop. uH-T JJorckoit FAY. - HoBouepkacck, 2018.

3. 6. [Hamamosa, O.}O. Xumus: ¢0. 3aaa4 11 caM. paboThl cTya. [Beex Hampasi.] / O. 0. Hlanamosa, T. U. JIpoBoBo30Ba ;
HoBouepk. unx.-menuop. us-T Jlonckoii I'AY. - HoBouepkacck, 2018.
4.3. XuMHS : METOAMYECKIE yKa3aHMA IO MOJTOTOBKE K TEKyIIeMy KOHTPOJIO AN CTYICHTOB BcexX HampaBieHui / HoBouepk.

UHX.-Menuop. uH-T JJonckoit 'AY ; coct. O.10. Ilanamosa. - HoBouepxkacck, 2019.
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11. TOTIOJTHEHUA U U3MEHEHHSA B PABOYEN MPOT'PAMME

B pabouyio nmporpavmy Ha 2022 - 2023 yueOHBIH roJ BHOCATCH CNEAYIOUIAE JOMONHEHUS A H3-
MEHEHUA - 00HOBIEHO U AKTYaMU3APOBAHO COACPAKAHWE CIIEOYIOLIMX pa3de/ioB H MoApa3iaeioB paﬁoqei«"i

NpOrpamMmst:

8.3 CoBpemMeHnHbIe MpodeccHOHATbHbIE 6a3bl H HHOPMANHOHHLIE CIIPABOYHBIE CHCTEMBI

bassi panHex 000 "[pecc-Uudopm" (Korcyne-
TaHT +)

Horoeop Ne(1674/3905 ot 20.01.2022 ¢ OOO
"Tlpecc-Undopm" (Koncynpraut +)

Bazel maaabix OO0 "PernonanbHbiii HHGOpPMALIH-
OHHBIH HHAEKC TUTHPORaHNS"

Jorosop Ne HK 2050 ot 18.03.2022 ¢ OOQO "Pe-
THOHANBHBIH MHOOPMALWOHHbIH HWHIEKC LUTHPO-
BaHua"

Bazel nanHerx OO0 Hayynas snektpoHHas 6ub-
JTHOTEKA

JluiieH3HOHHbIH J0roBOp No SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
anekTpoHHas 6ubmuoTeka

Bazbl mauaex OO0 "T'poce Cucrem.Mudopmanms
W penieHus”

Kowntpakt Ne KPH-18510 ot 06.12.2021 OOO
"T'pocec Cucrem . Mudopmanus 1 peuierus”

Hepeuens gorosopos IBC obpasosareabHoli opranusanan Ha 2022-2023 yu. roa

YaeOnnri
roa

‘ HaumeHOBaHHE JAOKYMEHTA ¢ YKAZAHHEM PEKBHIHTOB

Cpox neiicrBus 10Ky-
MEeHTA

202272023

Horoeop Ne 501-01'20 o6 okazaHun uHbOpMaLIMOHHBIX YCITYT
| TIO TIpEIOCTaBIEHHIO J0cTyNa K 6az080# komekimu «3bC
Yuupepcutetckasn Gubnuorexka onnaiin» ot 22.01.2020r. ¢ 000
«HexcMeana»

¢ 20.01.2020 r. no
19.01.2026 .

202272023

Jorosop Ne p08/11 Ha okazaHue yciayr no npeaocTapieHuIo ao-
CTYMA K 3MeKTPOHHBIM nWamanuaM ot 30.11.2017 r. ¢ OO0 «H3-
JatenscTo Jlanb» PasMmelneHre BHYTPHBY30BCKOH JTUTEPATYPBI
Joul" AY na nnardopme IBC Jlans

¢30.11.2017 . mo

31.12.2025 r.

2022/2023

Jorosop Ne COB NeHB-171 1o pasmeneHAr0 NpoU3BeaeHHH 1
MpenocTaBleHuio noctyna K pasgeinam 3bC C3b ot 18.12.2019
r.c Q00 «3BC Jlaae»

JHon.cornawenue ot 24.06.2021 &k Jor NeC3b NeHB-171 ot
18.12.2019 . ¢ OO0 «DBC Jlane»

¢ 18.12.2019 r. no
31.12.2022 .,
C NOCNEYIOUIEH Mpo-
TOHTaMeH

2022/2023 ¢ 29.10.2019 r. mo
Jorosop Ne 11 okasaHus yC/IyT OJJHOCTOPOHHETD AOCTYINA K pe- 28.10.2020 1
cypcaM HaydHO-TexHudeckoH tubmuotexu «PT'Y Hedru v rasa 5 no:n-e,u ;}_C)Lu‘-eﬁ n -
(HUY) umenn U.M. Ty6xuna» ot 29.10.2019 r. (Hedrerazoeoe 1eAy . P

JIOHTALHEH
neno)

2022/2023 c27.04.2018 r. mo

Joroeop Ne 48-n Ha nepegady nNpou3BeIeHHsS HAYKH W HEUC-
OKOHYAHHS HEUCKITIO-
KJTIOYMTENBHBIX TIPAB Ha ero ueronbsosadny ot 27.04.2018 r. ¢ ST i
®TEHY «PocHAMIIM» pas
TIPOH3BEACHHE
| 2022/2023 | JToroeop Ne 1310 o1 02.12.21 Ha okazaHue ycayr [0 mpeno-
' CTABJIEHHID JIOCTYTIA K 3JIEKTPOHHBIM W3AHHAM KOIEK- ¢ 14.12.2021 r. mo
uuid:«Berepunapus u cebeckoe xo3sicTBo - M3naTeascTo 13.12.2026 1.
Jlauby
2022/2023 | Jlorosop Ne 1311 ot 02.12.21 Ha oka3zaHHe YCIyT 1O MPEo-
CTaBIIEHHIO IOCTYTA K 3TeKTPOHHEIM M3TaHUAM KOMIEKLMM: c 14.12.2021 r. mo
«IKOHOMHMKE U MeHeKkMeHT — M3narenscTio Jlamkos u K» ¢ 13.12.2026 1.
000 «3BC Jlanb»

2022/2023 Horosop Ne 2-22 o1 18.02.2022 r. ¢ OO0 «M3gaTenscTso

Jlaue» Ha okazaHWe YCIYT 10 NPeJOCTABIEHHIO JOCTYIIA K
HIIEKTPOHHBIM H3I8HUSM KOJUTeKUMH: «JlecHoe X034HCTBO U
necoutkenepHoe geno — Manarenscrea Jlans» OBC Jlanb

OTAENbHO HA6 KHHUI W3 IPYTHX pas/leioB.

¢ 20.02.2022 r. no
19.02.2023 r.
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8.5 Ilepevent HHGOPMANMHOHHLIX TEXHOIOTHHA H NPOrPAMMHOI0 obecTieveHHs, HCMOIb3Ye-
MBIX NPH OCYIIECTBJIeHHH 00pa3oBaTe/LHOI0 npouecca

Ilepevens AHOEHIHOHHOIO HPOrPAMMHOIO
obecneucHun

PexkBHIHTH TOATBEPARAAMIEr0 JOKYMEHTA

[NporpamMMHas cucTeMa U1d 0OHAPYKEHHs TeK-
CTOBBIX 3aMMCTBOBAHHMH B yUeOHBIX ¥ HAYUHBIX
pabotax «ArTumnaruar. BY3» (unreprer-
BEpCHA);

Mojxyns «IIporpammubiil KOMIUIEKC NOKCKA
TEKCTOBBIX 3dHMCTROBAHHI B OTKPBITBIX HCTOY-
HHKAX CETH HHTEPHETY

Juuensronnsii gorosop Ne 4501 or 13.12.202] 1.
AO «Antunnaruary (¢ 13.12.2021 r. mo 13.12.2022

I.):

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7.8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

Cy6auuen3dornsrid qororop Ne0312 ot 29.12.2021 r.

AO «Codrr/Taiin Tpein»

JlomonHeH s ¥ U3MEHEHNS PACCMOTPEHE! Ha 3aceaHuM Kadenpsl «28» aneaps 2022 r. mp. Ne 5

BueceHHble NOTIONHEHUS W U3MeHeHus yTeepaxaaio: «9 » despans 2022 1.~

lexau daxynsrera [~ 57
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~ —@enopan A.B.
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