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[Ipn pa3spaborke paboyeii ITporpaMMbl Y4eOHOH JUCIUIUIMHBL B OCHOBY ITOJIOKEHHI:
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TEIUIOTEXHHUKA, YTBEPKAEHHBIN IMPHKa30M MHUHHCTEpPcTBa 00pa30BaHHI H HayKH PoccHiICKOH
Oeneparim o «28» deppansg 2018 r. [Tpukaz No 143.

2. Y4eOHBIil 11aH Mpodunsg «SHeproodeciieyeHHe MpeIIPHATHIDY (TOJ Havama ITOATOTORKH 2024),
o100peH YUEHBIM COBETOM A30BO-YepHOMOPCKOro HHkKeHepHOoro HHeTuryra @I'BOY BO JloHckoit
FAY
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PaGoyas nporpamMMa yueGHOI JHCIMIUIHHEL «XHUMHT» 0100peHa Ha 3aceJaHnH Kadeapbl ATpOHOMHH

U CENEKIHH C-X KYIbTYP
[Iporokon Ne 7 om «25» mapma 2024 e.

3apexyroniiii kadeapoi
K.C-X.H., IOI[EHT B.Bb. XpoHtok

PaGoyasg mporpamMmMa y4yeOHOH IJUCIMIUIMHBI « XHUMHS» PEKOMEHJOBAHA K HCIIOIb30BAHMIO Ha
3acelaHnM METOMMYEeCKOH KOMHCCHH IO HampaBleHHto TmoaroroBkun 13.03.01 u 13.04.01
«TermosHepreTHKa 1 TEIUIOTEXHUKA) SHEPreTHYECKOro (pakyIbTeTa

[Iporokon Ne 5 om « 29 » mapma 2024 ..

[Ipeacenarems MeTOAMYECKON KOMHCCHHI
K.T.H., JOIIEHT M.C. JleMyeHKO

Pazpabotunk:
K.C-X.H., IOI[EHT JLA. Kynemosa
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1. BBOJHAA YACTH
1.1. eyt ocBoeHH S Y4eOHOI THCIHILTHHBI

1]env 10 ocBOEHNS Y4eOHON JUCIIHMIUINHBL « XUMISD) SBILIETCS
- TeopeTHUYecKas H IIpaKTHYecKas ITOATOTOBKAa CTYAEHTOB IO OCHOBHBIM ((pyHIaMeHTaIbHBIM)
pazienaM oOmieil M HEOPraHHYEeCKONl XHMHH C Y4YEeTOM COBPEMEHHBIX TEHAESHIHMI PpasBHTHS

XUMIYECKOH HayKH, YTO OOecIeyrBaeT PellleHne BRITYCKHHUKOM 3a/1a4 OyayITeit mpodeccHOHaTbH O
NeSTeTbHOCTH.

1.2.MecTto Y4edHoil JUCIHILTHHBI B cTpYKTYpe OIIOII
VYuebGHas JUCIHITIHHA « XHNMHI» OTHOCHTCA K 00sI3aTeIIbHBIM JH CIHITTHHAM 0a30BOH YacTH.
H3yuenue 0annoil oucyuniunst 6asupyemcs Ha 0CE0eHULL CINYOEHMAMU OUCYLINILIH.
-XHMHS (IIKOITBHBIT Kypc), MaTeMaTHKa, HHpopMaTHKa, (PH3HKa

Oceoenite OanHOIl OUCYUNILHBL HeOOXO0OUMO OJisl KA4eCmEeHHO20 0CEOCHUS CeOVIOUUX U3YYaACMbIX
Oucyuniun: 0Oe30IIACHOCTh KH3HEAEATEeTIbHOCTH, TEXHHYECKass TePMOAHHAMIKA, BOAOIIOATOTOBKA B
KOTEIIBHBIX.
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1.3. [lnaHupyeMble pe3yJIbTATbl 00YUeHHS M0 JUCIHILTHHE, COOTHEeCEHHbIE ¢ HHITKATOPaAMH
JI0CT HKeHN A KOMIIeTeHITHi

W3yyeHne MAHCHMIUIMHBL HaIpaBIeHO Ha (opMupoBaHHe —OOIIENpodeCcCHOHATBHBIX

KOMITETEHIMI, HEeOOXOMUMBIX [UIS pelieHHsT 3ajady IMpo(ecCHOHATBHOH AESTeNbHOCTH U

oOecrieyHBarOIHe  JOCTIJKEHHE IUIaHUPYEeMBIX  Pe3yIIbTaTOB  OCBOEHHS  0Opa3oBaTeIbHOI

MIPOTPaAMMEI.
Kox [ImaHupyeMble pe3yiIbTaThl O0yYEeHH S
KOMIT Conepxanne Kon 1 HanMeHOBaHHe
eTeH KOMITETEHITHH HHJUKATOPa AOCTIDKEHHS DOpMHpyEMELE SHAHIL, YMEHILA H
HaBBIKH
181903 KOMITETEHITHH
1 2 3 4
OIIK | CriocobeH OITK-3.3 JleMoHcTpHpPYeT | 3nams: GpyHAaMeHTaIbHBIE pa3ielbl H
-3 TIPHMEHSTH TTOHHMAaHHEe XHMHYECKHX 3aKOHBI OOIIEH XIMHH, B TOM YN CIIe
COOTBETCTBYIOIHMIT | IIPOILIECCOB H IIPUMEHSIET XUMHIYECKHE CHCTEMBI, XHMHYECKYIO
busmKo- OCHOBHBIE 3aKOHBI XUMHH | TEPMOAMHAMHKY U KHHETHKY,
MAaTeMaTHYECKHIA PEAKIOHHYIO CIIOCOGHOCTh BEIIECTB,
armrapaT, MEeTO/BI XUMIYECKYIO HAeHTH(HKAI[HIO,
aHaJ3a u MIPOIIECCHl KOPPO3HH U METOIBI OOPBOBI
MOJIETIHPOBAHHA, C HHMMH ]IS PEIIeHN ST
TEOPETHYECKOTO 1 Mpo(ecCHOHATBHBIX 3a1a4
3K CIIEPHMEHTAITBHOT Vmems: HCITONB30BaTh 3HAHHS B
O HCCIIEZIOBAHH 00IIacTH XHMHH JUIS OCBOSHH S
TIPH PEIIeHHN TEOPETHYECKHX OCHOB U IIPAKTHKH IIPH
npodecCHOHATTbHBIX petieHHn MpodecCHOHATbHBIX 3a[au
33124 Bnademw:  HaBBIKAMHM  BBIIOTHEHHS
OCHOBHBIX XHMHYECKHX
SKCIIEPHUMEHTAIIBHBIX ~ HCCIIEJOBAHHIT
MpH  pelleHHH  MPOQeCcCHOHATBHBIX
3a/1a4
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2. OCHOBHAA YACTH

2.1. O0béM yUeOHOI T CHHILTHHLI H BHABI YUe0HOi padoThbI
Ounasn ¢popma odyUeHHSA

Bua paGoTel Bcero uacon/ CemecTpsel
3a4. eJIHHHI] No
2
1 2 3
Ay/mTopHbIe 3aHATHA (BCEro) 54 54
B ToMm umcrne:
Jlextrim (JI) 18 18
[TpakTiueckue 3aHaTHA ([13) 18 18
JlaGopaTopHbIe pabOTHI 18 18
CamocrosTeasHan padora cryaenra(CPC) (Bcero) 920 920
Jlpyeue euowvt CPC:
[Togroroeka K KormokBuymaM Nel,2 20 20
Pedepat (Ped) 20 20
Od opmiieHHe OTYETOB ITO Tab0opaTOPHBIM paboTaM 20 20
[Toaroropka K TEKYIIHUM IIPAKTHYECKHM 3aHTH M 20 20
[ToaroroBka K KOHTPOIBHBEIM padoTaM 10 10
CPC B nepuoa npoMesKyTOYHOM ATTECTANMH - -
By mpoMeXyTOUHOMH 3ayer 3 3
aTTecTalHu Srzamet () _
HUTOI'O: YacoB 144 144
Obmasn 334, eJITHHII 4 4
TPYA0EMKOCTb
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3aounan popma o0yUEeHHS

Buj paborsl Bcero vacon/ CemecTpel
3a4. eQHHHUI] Nel
1 2 3
Ay/mMTopHbIE 3aHATHA (BCEro) 12 12
B ToM uncne:
Jlextrim (JI) 4 4
[Tpaktiueckue 3aHITHA ([13) 4 4
JlaGopaTopHbIe pabOTHI 4 4
CamocrosTeapHan padora cryaenta(CPC) (Bcero) 128 128
Jlpyeue euovt CPC:
Pabora ¢ mireparypoii 70 70
PenieHue rmpakTH4eCcKIX 3a1a4 36 36
[Toaroropka K TEKYIIHUM IIPAKTHYECKHM 3aH TH M 11 11
Od opmieHHe OTYETOB ITO Tab0opaTOPHBIM paboTaM 11 11
CPC B nepuoa npoMesKYTOYHOM ATTECTANMH 4 4
Bug mpomesxyTouHoii | 3auer (3) 3 3
aTTecTalnu
Ox3aMeH (D) - -
HUTOI'O: 144 144
O6man YacoB
TPYA0EMKOCTb 3a4. eIHHHI] 4 4




CopepxaHne pa3ieinoB YueOHOH JHCIUILIMHEI:

8

2.2. CoaepxaHue Y4eOHOIl JUCIHILIHHbI

No cemecTpa

HammenoBanHe MOAVYILA

ConeprkaHHe pa3jielia B JHJAKTHYSCKHX eHHHI[AX

JIHCIMITIIHHBI
1 2 3
2 Mopyie 1. XuMHYeCcKHe CUCTEMBI H 1.1. OcHOBHBIE XUMHYECKHE ITOHSITHS H 3aKOHBI.
(D XHMHYecKasl CBSI3b.

1.2. OcHOBHBIE ITPEICTABIEHIS O CTPOEHHH aTOMA H CHCTEMAaTHKA XUMIYeCKHX
311eMeHTOB. KBaHTOBO-MexaHHYecKas MOJEIb aTOMA. [ pHHIMNIT HaMeHBINEN SHEPrHA
aToma: 3arpeTa [laymu, mpapmia KiteukoBckoro, XyHja. OIeKTPOHHEBIE (hOPMYIIBI
MHOTO3/IEKTPOHHBIX aTOMOB. S-, p-, d-, {- snemenTsI. [lepromiueckuii 3aK0H H
nepuogmieckas cucreMa 31eMeHToB .M. MeHzeneesa.

1.3. Xumiryeckast cBs3b. OCHOBHBIE THITBI XUMHYECKOH CBA3H: KOBaJIEHTHAs, HOHHASL,
MeTaluinyeckas. [HOpHAM3aius 37IeKTPOHHBIX opOuTaneil. CTpoeHHe U CBOHCTBA
MPOCTEHINMX MOIEKY. BomoponHas cBa3b. JJOHOPHO-aKIIENITOPHOE B3aHMOJAEHCTBHE
Monekyn. KomIekcHele coe IHHEHNA.

1.4. JlucriepcHOCTh M JUCIIEPCHBIE CHCTEMBI. PacTBOphI. OO0IIas XapaKTepUCTHKA
pactBOpOB. IIpoifecc pacTBopeHHs. CBOHCTBAa HCTHHHBIX PacTBOPOB. CIIOCOOHI
BBIpaXKeHHU KOHI[EHTPAI[HH PACTBOPOB, PACUETHI, CBSA3AHHBIE C IIPHMEHEHHEM
KOHIIEHTpaInii. XUMHYeCKHI aHaIIH3. KHCIOTHO - OCHOBHOE H OKHCIIUTEILHO-
BOCCTAaHOBHTEIbHOE THTpOBaHHEe. DH3HKO- XUMITYECKHI U (PH3HYECKII aHaIH3.

1.5. BoaHble pacTBOPHI HENEKTPOIUTOB. CBOICTBA PACTBOPOB HEAEKTPOIIHTOB.
JlaBneHne Tmapa pacTBOPOB, 3aMEP3aHHE U KHIIEHHE PACTBOPOB, OCMOC, OCMOTHYECKOE
JIaBJICHHE.

1.6. Xumiyeckasd KHHETHKA H TEPMOAHHAMHUKA.
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Mopyis 2. PeakilHOHHAas CIIOCOOHOCTb
BEINeCTB H XHMHYecKas HIeHTH(HKAIHS,
3JIEKTPOXUMHY ECKHE IPOI[ECCHI, KOPPO3HS H
3alliTa MeTallJIOB H CIUIABOB.

2.1. T'upporms comei.

2.2. OKHCIMTEIBHO-BOCCTAHOBHUTENIbHBIE PeaKIIMH. BakHeHIe OKHCIUTEIN 1
BOcCTaHOBHTeIH. OKHCIHTEIbHO-BOCCTAHOBHTEIBHAS JBOHCTBEHHOCTb.
BHYTpHMOIEKYIIIPHOE OKHCIIEHHe-BOCCTaHOBIIEHHEe. COCTaBIEHIE YPaBHEHH
OKHCIIHTEITbHO-BOCCTAHOBHTEIbHBIX PEAKIIHIA.

2.3. XUMHYECKHE HCTOYHHKH AIEKTPHYECKON SHEPTUH. DIEKTPOIHBIE TTOTEHIHAIBL.
Pax HanpsokeHuii MetaiuioB. ['ansBaHnyeckue 3meMeHTH O. J[.C. THItb
ralbBaHHYECKHX AJIEMEHTOB. BHbl nomspru3aiii. [1oHsaTHE 00 OKHCIHTENBHO-
BOCCTAHOBHTEILHBIX IEKTPOJaX, OKHCIHTEIbHO- BOCCTaHOBHTEIbHBIX
raJbBaHHYECKHX dJIEMEHTAX.

2.4. DeKTpOIHN3 BOAHBIX PACTBOPOB AIEKTPOIUTOB. NEKTPOXUMHYECKAS
nonsipu3anus. [lepeHanpspkeHne. 3aKOHBI AMEKTPOIN3a. AKKYMYIISITOPHI IIETTOYHBIE H
KHCIIOTHBIE.

2.5. Koppo3us MeTamioB H cInIaBoB. OCHOBHBIE BHIbI KOPPO3HH: XHMHYECKAS,
3IIEKTPOXHUMHYeCKass. MeToasl 60pEOBI C KOPPO3HEIL.
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2.2.1. Pa3ae bl y4eOHO#l JUCHHILIHHBL, BH/IbI YUeOHOMH AeATeIbHOCTH H JoPMbI KOHT POJist

O4nasn popMa 00yIeHHA

Bupl yueOHOI AeSITENBHOCTH,
BKJIFOYAsI CaMOCTOSTENbHYIO PaboTy

No HanmeHoBaHue pazjena CTYJIEHTOR @OpPMBI TEKYI[ETO KOHTPOILT
ceMecTpa yueOHOH JHCIIHITIHHEL (MOTYIIS) (B wacax) yCIIEBaeMOCTH (no Hedensm cemecmpa)
J JIP [13 CPC | Bcero
1 2 3 4 5 6 7 8
2 Mopyie 1. XUMHYeCKHE CUCTEMBI H 2 2 2 10 16 TeCTUpPOBaHHe- | HeI.
XHUMITY€eCKas CBS3b 2 2 9 10 16 OTUYETHI 10 CAMOCTOATENBLHOH padoTe
3 3 3 10 T 2,4,6, 8 Hex.
OTYETHI I10 J1a0OpaTOPHBIM paboTaM
2 2 2 10 16 3,5,7.9 HeqL.
2 2 - 10 14 KOHTpoInbHast padoraNel
10 Hepn.
KOJUIOKBHYM
11 Hep.
2 Monmyis 2. 2 2 2 10 16 OTYETHI IO CAMOCTOSTEIBHOI padoTe
PeaxirmnonHast crtocoOHOCTE BEIECTB H 12, 14,16 Hep.
XUMITYecKast HIeHTH pHKaIis, 2 2 2 10 16 OTUYETHI 110 1a00PaTOPHEIM paboTaM
3JIEKT POXHUMHYECKHE TTPOIIECCHI, 3 3 3 10 T 13, 15,17, 18 Hex
KOPPO3HS U 3all[UTa METAIIOB U CIUIaBOB KOHTpOIbHAasA pabora No2
17 Hen.
32 2 4 10 18 KOJUIOKBHYM
18 Hep.
2 [IpoMexyTOUHas aTTeCTal[H: 3auer
Bcero: 18 18 18 90 144




3aounan gpopma o0yUeHHA

Buasl yueOHOI AeATEIBHOCTH,

No HammenosaHue paszena BKJIFOYAs] CAMOCTOATENBHYIO paboTy DOPMEI TEKYIIETO KOHTPOILA
ceMecTpa y4eOHOMN U CIIUIUTHHBI CTYEHTOB (B Yacax) YCIIEBAEMOCTH
JI JIP I13 CPC BCETO

I 2 3 4 5 6 7 8
Mopyie 1. XuMiriecke CHCTEMBL H - 2 64 68 *  YCTHBIH OITpOC
XHUMHYECKAS CBS3b.

| Mopyis 2. PeakioHHas 2 4 2 64 72 *  OTYET ITo TabopaTOPHBEIM paboTaM
CIIOCOOHOCTB BEIECTB U *  KOHTpOIbHas padora
XUMHYecKas HIeHTH pHKaIis,
3IEKTPOXHMHYECKHE TIPOIECCHI,
KOPPO3HA U 3all[UTa METAIIIOB U
CIUIaBOB

| [IpoMeXyTOYHAs aTTECTALHA 4 *  3aYyeT

Bcero: 4 4 4 128 144
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2.2.2. JIabopaTopHbIi MPAKTHKYM

O4nasn popma 00yUeHHSA

No HammveHoBaHue paszena yueOHOMN JUCIUILIMHBL Bceero
HammveHoBaHue maGopaTOPHBIX padoT
ceMecTpa (MomyTIST) JacoB
1 2 3 4
2 Monyis 1. JlaGoparopHas paGoraNe 1 2

XUMHYECKIE CHCTEMBI H XHUMIYeCKas CBS3b TexHmKa 6e30IMaCHOCTH U TEXHHKA XHMHYECKOIO
SKCIIEPHMEHTA.
JlaGopatopHas paGoraNe2 2
OCHOBHBIE KITaCChl HEOPTaHHYECKIX COEIHHEHMIL.
JlaGoparopHas paGoraNe3 2
OmnpefeneHne SKBHBAJIEHTHOH MACCHI I[HHKA.
JlaGopatopHas paboraNe4 2
[IpHUroTOBIIEHHE PACTBOPOB PA3ITHYHOI
KOHIIEHTpaIH. THTpOBaHHE.
JlaGoparopHas paGoraNe5 2
CKOpOCTh XUMHYECKUX PEAKIINIT H
XHMHYeCKOe PaBHOBECHE.

Mopyis 2. JlaGoparopHas pabGoraNe6 2

PeakiinoHHas clTocOOHOCTE BEIECTB H XUMHYECKAS OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE PEAKIIH B

HAEHTHHUKAITHI, STIEKTPOXHUMIYECKHE TIPOIIECCHI, BOJIHBIX PacTBOPAX BIIEKTPOIHTOB.

KOPPO3HS U 3all[UTa METAIIIOB H CIIABOB. JlaGopatopHas paGoraNe7 2
OIEKTPOJTHBIE ITPOIECCH U FallbBAHHYECKHE
SIIEMEHTEHI.
JlaGoparopHas paGoraNe8 2
OIEKTPOIH3 BOAHBIX PACTBOPOB AIIEKTPOIHUTOB.
JlaGoparopHas pabGoraNe9 2

KOppOBIIH MCETAJIIIOB H CIIIIaBOB.

HUTOI'O:

18
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3aounan popma o0yUeHHA

Ne HanmeHoBaHME MOZYIIS Y4eOHOM TN CIIUILIIHHBI HammveHnoBaHue maGopaTOpHBIX padboT Beero
ceMecTpa Y1 patop P JacoB

1 4 3 4
Momyie 1. XumMiH4ecKHe CHCTEMBI H XHUMHYECKasl CBS3b -

1 .
Momyis 2. PeakiioHHas CriocOOHOCTH BEIECTB H JlaGoparopHas paGora Nel 2
XUMITYeCcKas! HASHTH(QUKAIIHS, SIEKTPOXHMHYECKHE OIEKTPOJIHBIE ITPOIECCH U FallbBAHHYECKHE
TMIPOLIECCHI, KOPPO3HUS H 3aIUTa METAJIOB H CIUIABOB. 3IIEMEHTHI.

JlaGoparopHas paGora Ne2 2
Koppo3ms MeTalios H CIIIaBOB.
HUTOI'O: 4
2.2.3. IIpakTH4yecKkne 3aHATHA
Ounasn ¢gopma 0dyUeHHSA
Bcero
No HanmeHoBaHue pazjena No HammeHnoBaHie JacoB
CEMECTP yueOHOH JHCIUIUIHHEI (MOJTYTIS) I13 TPAKTHYECKHUX 3aHATHH
a
Mopyie 1. Xumideckue CUCTEMBI M XHUMHYECKas OCHOBHBIE TTOHSITHS U 3aKOHBI XHMHH.
2 CB/B5 CTpoeHHe aToMa. XHMHYeCKasI CBS3b.
CriocoOBI BRIPaKEHNS KOHIIEHTPALIMil PaCTBOPOB.
DH3HKO0-XHMHYECKHE CBOHCTBA PAaCTBOPOB.
4 DHepreTuKa XHMHYeCKHX TPOIECCOB. 2
TepMoaHaMHYECKHE PACYETHI
KontpomsHasg padora Ne 1
Monyms 2. PeakimoHHas CIIOCOOHOCTD BEINECTB H Peaxina HoHHOro o6MeHa. pH pacTBOPOB.
XUMHYecKast HASHTH(QHKAIIS, SIEKTPOXHMHYeCKHe ['napomis coneii.
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TIPOI[ECCHI, KOPPO3HS U 3allUTa METAILIIOB U CIUIABOB. OIEKTPOIIH3 BOJHBIX PACTBOPOB AIEKTPOIIHTOB. 2
3akoHbl Dapajes.
KoHtpompHas padora Ne 2 2
HTOI'O: 18
3aounan gpopma o0yUeHHA
No HarmmveHoBaHNe MOIYIIS HaunmeHoBaHne Bceero
ceMecTpa y4eOHOM JUCIUIUIHHBI IIPAKTHYECKHX 3aHSATHH 1acoB
Mopyie 1. Xunvmmyeckue cucremsl 0 xumudeckas | [1.3.Nel.  CriocoObl  BBIpaKeHHS  KOHIIEHTPAIfiit 2
1 CBSI3b. PacTBOPOB. OU3HKO-XUMHYECKHE CBOIICTBa
PacTBOPOB.
Moayms 2. PeakiinoHHast cltocOOHOCTE BEIECTB [1.3.Ne2. BDHepreTHka XHUMHYECKHX ITPOIIECCOB. 2
H XHMIYecKas HAeHTH(HKAITH, TepmoguHaMHYECKIE PaCUETHI.
3JIEKT POXHUMHYECKHE ITPOLIECCHL, KOPPO3HUA H
3aIlHTa MeTaIUIOB H CIUIAaBOB.
4

HTOIO:
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2.3. CamocToATeJIbHAS PA0OTA CTYAEHTA

Ounas popma 006yIeHHS

No - Bcero
HamveHoBaHHe pa3zena y4eGHOM JUCIIHITIIMHEL (MOZYIISL Buger CPC
ceEMeCTpa pasiera yi A (Mozy) a 4aCcOB
1 2 3 4
2 Momyie 1. XuMHYecKHe CHCTEMBI H XHMHYECKasI CBS3b IToaroroBka K IPakTHYECKHM 3aH ITHSIM 18
Ne 1234
OdopmrieHIe 0OTYETOB I10 JTaG0PaTOPHBIM 18
paboram No 1,2.3.4.5
[ToarotToBka K KOHTPOIbHOI padote No | 2
[ToaroroBka K KOIUIOKBHYMY No | 4
Mopnyms 2. PeakiHoHHas CITOCOOHOCTD BEINECTB H XHMHYECKAS IloaroToBKa K INMPaKTHYECKOMY 3aHATHIO 8
HJICHTHHKAIISL, S1eKTPOXHMHIYECKHE IIPOIIECCH, KOPPO3HI H N5, 6,7
3all[HTa METaJUIOB U CITJIaBOB.
OdopmiieHIe 0OTYETOB IO JTaG0PaTOPHBIM 18
padoram Ne 6,7,8.9
[ToaroToBka K KOHTPOIBbHOI padoTre No 2
PedeparnpHas padoTa 8
[TogaroToBKa K KOIDIOKBHYMY No2 4
HUTOI'O yacoB B ceMecTpe: 90
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3aounas gopma 06ydeHH A

Bunsr CPC:
i HanmeHoBaHMEe MOIYIIS Y4eOHOM JIH CIIUILIIHHBI Buner CPC Hgero
ceMecTpa b YacoB
1 2 3 4
CamocTrosTenbHas mpopadoTka yyeOHOM 1 | 35
Monyns 1. Xumideckiie CHCTEMBI MCTOAITIECKON THTEPATYPEI
PelieHne mpakTHu4ecKux 3aj1a4 36
Monyms 2. PeakiiioHHas1 CITOCOOHOCTH BEINECTB H XUMHYECKas [IpopaboTka KOHCIIEKTOB JIEKIIHIA 9
HASHTH(HUKAITHS, 3TIeKTPOXHMITYECKHE IIPOI[ECCH, KOPPO3HA H OQOpMIIEHIE OTYETOB 110 Ta00PATOPHEIM 13
1 3aIliTa METAJIOB H CITJIABOB paGoram Ne 1,2
CamocTtosTenbHas mpopadorka yyeOHoit 1 | 35
MeTOJIHYECKOH THTEPATYPhI
HUTOTI'O yacoB B ceMecTpe: 128
[TogroroBka K 3a4eTy 4




17

3. Oopa3soBarte/ibHbIE TEXHOJIOTHH
Ounas popma 0GydeHHS

No Buel OO0pa3zoBarebHbIE OcobeHHOCTH
ceMecTpa yueOHOI TEXHOIOTHH TIPOBEIEHU S
paboThI 3aHATHIA
(MHIHBHTyaTTbHbIE/
TPYIIIIOBEIE)
1 2 3 4
2 [IpakTHieckue 3aHATHS PenieHue mpakTHKO - TPYIIIIOBOE
OPHEHTHPOBAHHBIX 33124
JlaGopaTtopHBbIit Y4eOHBIH 3KCIIEPHMEHT I10 3BEHBSM
NIPaKTHKYM.
3aHATHSI B HHTEPAKTHBHOIH (popMe B 00beMe:
*  IIpaKTHYecKHe 3aHsTua — 14 yacos,
*  11abOpaTOPHBIH ITPAKTHKYM — 18 4acoB,
3aouHas popma 0OyUeHHS
No Buel OOpa3zoBarenbHbIE OcobeHHOCTH
ceMecTpa yueOHOI TEXHOIOTHH TIPOBEJIEHU S
paboThI 3aHATHIA
(MHIHBHTyaTIbHbIE/
TPYIITOBEIE)
1 2 3 4
| [IpakTH4ecKue 3aHATHS PenieHue nmpakTuko- TPYIIIIOBOE
Nel:2 OPHEHTHPOBAHHKIX 3aj[ay
JlaGopaTopHBbIit OKCIIEpUMEHT I10 3BEHBSM
MpakTHKyM. Nel:2

3aHATHS B HHTEPAKTHBHOH (JopMe B 00beMe:
+  IlpaktHyeckue 3aHATHA — 4 Yaca,
*  11abopaTOPHBIH ITPAKTHUKYM -4 daca.

B HCKIIOUHTENBHBIX CIy4asX IIPHMEHSETCS SIeKTPOHHOe OOy4YeHHEe H JIHCTAHIMOHHBIE
obpasoBarenbHble TexHOIorHH (20 u JIOT), BKITtouas MpoBejieHHe TeKYINEero KOHTPOIII yCIeBaeMOCTH
U ITPOMEKYTOUHOH aTTecTaly. Peam3aliis mporpaMMel JUCIUIUIMHEL ¢ Herolib3oBaHneM S0 u J1OT
OCYIIIECTBILIETCS IO YCMOTPEHHIO BEAYINErO IPEMOABATENS C YUYETOM TEXHHYECKHX BO3MOXKHOCTEH
OOYYAFOIIHUXCS C HCITOIB30BAHHEM ITPOIPAMMHBIX CPECTB, 00€CIIeUNBAOIIHX IIPHMEHEHHE JIEMEHTOB
90 u JIOT B UHCTHTYTE, ITyTEM CHHXPOHHOI'O M ACHHXPOHHOI'O B3aMMOJEHCTBHSL, K KOTOPHIM MOI'YT
OTHOCHTBCST:

- 3NeKTPOHHAs HH( OpMaIIHOHHO-00pa3oBaTebHas cpefia UHCTHTYTA,

- TpYITIOBas roocoBast KoH(pepeHIsa B MecceHIKepax (Auaekc. Meccenmxep, VK Teams),

- TPYIOIOBOI YaT B Meccekepax SAHjekce. MecceHikep, colanbHol ceTi BKoHTakTe,

- OHJTalH BHAeoKOoHpepeHIms B SdHaekc. TememMocT,

- BUJIEO3AIICH JIEKIIHI ITeJ[ar OTHYeCKHX Pa0OTHUKOB MHCTHTYTa, pa3sMeIEHHbBIE Ha Pa3IITYHBIX
BHJICOXOCTHHTaX (HaIlpUMep, Ha KaHallaX IIpernojapaTelieil) W/WIH OOMaYHbIX XpPaHHIIHITAX

(HarmpuMep, SAHgeKc. JIHCK).
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4. OHEHOYHBIE CPEJCTBA JJIXI TEKYIIEI'O KOHTPOJIA YCHEBAEMOCTH
1 PE3YJIbTATOB OCBOEHHA YUYEBHOH JHUCITUITJIMHbBI

4.1. Buabl KOHTpoJIS B aTTecTauu, popMbI OL[EHOYHBIX CPEACTB
Ounas gopma 00yUeHHS

No Kol mHAMKATOPOB Bupl KOHTpOIIA HaumeHoranmue QOI11eHOYHBIE
CEMECTPa | JOCTIKEHHS H pazfena y4yeGHOM CpelcTBa
KOMITETEHITHH aTTeCTallHH JHCITHTUTHHBI Dopma KOTRetiiD KO0
(BK, Tar, (MoTyTI)
[IpAT*) Bor[pocog He3aBHCHMBIX
H 3aJ[aHHI BapHaHTOB
1 2 3 4 5 6 7
2 OIIK 2.3 BK OCHOBHBIE TIOHSTHS H TeCTUPOBaHHE 10 8
3aKOHBI XHMHH
2 QOIIK 2.3 Tar. XUMHYECKHE * (ColecenoBaHHe IO
CHCTEMEI pe3yiIbTaTaM
H BBITIOTTHEHH A
XHMHYECKAs CBSI3b. 71a00paTOPHBIX
pabor
* KoHrponsHas 8 8
pabora No 1
*  Komroxkeuym Ne | 3 20
2 OIIK 2.3 Tar. 2. PeakimioHHas * (CoOlecenoBaHHe IO
CITOCOOHOCTD BEIIECTB H pe3yiIbTaTaM
XHMIYecKas BBITIOTTHEHH A
HJIeHTH(HKAIHSL, 71a00paTOPHBIX
3JIEKTPOXUMHYECKHE pabor
TIPOIECCHI, KOPPO3HS H * KonrpomsHas 8 8
3allHTa MeTalllIOB H pabora No 2

CILJIABOB. *  Komrokeuym No 2 3 20
2 ITpArT. 3auer YcTHO [ 3 20
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3aounas Gpopma 0OyUeHH A

Kompl
Ne | nHAMKATOPOB | BHIBI KOHTpOIS H HammnveHoBame OI11eHOYHbBIE
CeM | IOCTHKeHHSI aTTeCTalIlHH MOZYTS yueOHOI CpelcTBa
ecE;rp ;omne’remu[ (II_PI’KATST’ U CIITIHHBT ®opma KomuecTBo BOIIpocoB Komr-Bo
PAT®) H 3aJaHHi He3aBHCHMBIX
BapHaHTOB
1 Tar. Monyns 1. Xumirdeckue *  VYcTHBI
CHCTEMEBI H XHMHYECKas OITpoC
CBSI3b.
QOIIK-2.3 Tar. Mopyis 2. PeakioHHas *  3ammra
CITOCOOHOCTH BEITECTB H smabopar
XHMHYeCKas OPHBIX
HASHTH(HKAITH, paGot
3IIEKTPOXHUMHYECKHE *  KoHTpon 5 6
MIPOIIECCHI, KOPPO3MI H BbHAas
3allHTa MeTALIOB H paGota
CIUIABOB.
[IpAT. 3auer Y CTHBII OITPOC 3 18
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4.2. IlpumepHbIe TeMbl KYPCOBBIX POEKTOB (Pador)
He mperycMOTpeHEL.

4.3. IIpumepHble TeMbl pedepaTos (JA0KJIAA0B)
OCHOBHBIE HaIpaBIIeHH Pa3sBUTHI XUMHH B XXI Beke
CoBpeMeHHbIE METOBI CHHTE3a H aHAIH3a HEOPTraHHYECKHUX BEIIECTB
Heopranmieckie 6noMaTepHalb
HanomarepHasl Ha OCHOBE yIilepojia
DyIIepeHbl: METOABI TTOTYYEHH S, OYHCTKA, Chephbl TPHMEHEHH
YTiepoaHble HAHOTPYOKH: TIOYYEeHHE H CBOHCTBA
HoGenepckue maypeaTsl H BaXKHEHIINE OTKPHITHS B 00IACTH XHMHH 3a ITOCIIETHIE
JIECSTHIIE THSL
8. HoBele mpolieccrl XHUMHYECKOTO H 3IIEKTPOXHMHYECKOIO OCAKAESHHS ITOKPBITHI HAa OCHOBE
METAJJIOB, CIDIABOB H KOMITO3HTOB.
9. CrpoeHHE H XUMHYECKHH COCTaB 3eMIIH.
10. Boma. CTpoeHHe U CTPYKTypa BelllecTBa. XUMHYECKHE CBOHCTBRA.
11. Banauit, ero cIaBel B HHCTPYMEHTAIIBHOM ITPOM3BOACTBE, MAIIIMHOCTPOSHHIH..
12. AHTHKOPPO3HOHHBIE JOOABKH K CMa3bIBAIOIIIM MaTepHalIaM.
13. XuMHS U 3KOJIOTHS CPEJCTB 3alllUTHl PacTeHHIL.
14. IIpeBparteHis cOeJMHEHUIT a30Ta B BO3AYXE, ITOYBE, BOJE. .
15. Mororrue cpeicTBa B C.X. H B IiepepabaThIBAIOIINX IIPOH3BOACTBAX.
16. JKuakmne KpucTasuibl.
17. KoMITO3HITHOHHBIE MATEPHAIIBI B CEIIh CKOXO3SIICTBEHHOM IIPOH3BOICTBE.
18. MHAMKATOPBI SKOIOrHYECKOr O HeOIIarOIOIIyYH ST OKPYKAIOIIEH CPeJIbl.
19. [IpeBpattieHIsa MUHEPAIIBHBIX YZI0OpPEHHI B TIOYBE H BOJIE.
20. CpeacTBa 3alllUTH METAJIOB OT KOPPO3HH.
21. KucnorHsle JOXIH, UX BIMSHIE Ha II0YBY H BOLY.
22. CrtocoObI JOKHTaHHS oTpadoTaBImX ra3os J[BC.
23. MeTaIuibl IUTaTHHOBOIO Psjia.
24. KoMIUIEKCHBIE COEJMHEHHS B MAIIIMHOCTPOESHHH H B CEIIBCKOM XO3SHICTBE.
25. MakpoMOJIEKYIIBI B IIPHPOJE U TEXHUKE.
26. CocTtaB He(TH.
27. XUMHYECKHE BEIECTBA IIPEAYIIPEAKIAIOT KOPPO3HIO.
28. XUMHS CMa30YHBIX MaTEPHAIIOB.
29. DNeKTpOXUMHYECKAs 3allHTa C.X. TEXHHKH H 000PYI0BAHH S OT KOPPO3HH.
30. XumrdecKHe IpoIecchl ITPH TepMOAH((Y3HOHHOI MeTallTH3aIHH.
31. DneKTpOXHMHYECKHE METOIBI BOCCTAHOBIIEHN I PEMOHTHPYEMBIX JIeTANIEH.
32. KoHcepBaHTH B IepepadaThIBAIOIIIX ITIPOH3BOCTBAX.
33. XuMHYECKHE ITPOIECCH B ANEKTPOTEXHONOIHSIX C.X. IIPOU3BOJICTB.
34. DNeKTPOXUMHYECKHE JATUYHMKH.
35. XUMHYECKHE IIPOLECCHI ITPH BOIOIIOAT OTOBKE.

NN A WD

4.4.TecThbI TEKYIIEr0 KOHTPO.JISA

1. AToMHAS eIHHIIIA MAcCHI - 3TO
1) Macca caMoro JIETKOTo 3JIeMeHTa
2) Macca, 6mskast K 10727 kT

12

1
3) B Macchl H30ToMa yriepoga C

=

4) macca, papHas 0,0001r
4 - 2
2. Macca soHa Pbh"" 1o CpaBHEHHIO C Maccoii HOHa Ph~"



21

1) Gomb1e B 2 pasa

2) MeHBITE B 2 pasa

3) HECYII[eCTBEHHO OOJIbIIE

4) HECYIT[ECTBEHHO MEHbIIIE

3. UHcio 311eMEHTOB BO 2-M U 3-M Itepuozgax Tadmuiel /. M. MeHjieneeBa paBHO 8 IIOTOMY, YTO
1) mpu Ka)kJI0M 3HaU€HHH ITTaBHOTO KBAHTOBOT'O UM CIIa HMEETCS BCETO OffHA § -OpOHTAIb U TPH
p -opOUTaIn
2) TaKoe YHCIO AMEKTPOHOB HMEIOT Ha BEPXHHUX SHEPreTHYECKHX YPOBHSIX OIaropoIHbIE Tasbl
3) Takoe paclpejielieHHe 3IIeMeHTOB IT0 ITepHoaM peanoxii /. . MeHpaenee
4. CreneHb okHcIIeHHA yriepoaa B CO, paBHa
1)-4
2) 0
3)+2
4 +4
5. YcraHOBHTE COOTBETCTBHE
1) CH,COOH A. CuipHasg KHCIIOTa

2) HNO, b. JIByXOCHOBHas KHCJIOTa

3) H,SO, B. CuibHOE OCHOBaHHE

4) Ca(OH) 2 I'. Cmnabas KicinoTa
6. Crtoco0, cmernaroriii paBHoBecHe peakIMH COary+2SO3r) ~ —CSary+4 02w — Q BIparo (—), -
3TO
1) yBemryeHHe KOHI[eHTpaIH CSy
2) yBemueHHe KoHI[eHTpaIpH CO;
3) MOBBOIIEHHE TEMIIEPATyPh
4) TIOBBIIIEHHE JABIECHHUS
7. B BomHOM pacTBOpe Ha Kaxkable 100 Momekyn o6pasyercst 100 H s Bermectra
1) H>CO:s. 3) HNO3 5) HBr
2) HNO: 4) H3POg4
8.PacTBOpHMOCTB BeIecTBa B JAHHBIX YCIIOBHSX
1) onpexenseTcs Yepes KOHIIEHTPAIHMIO HACBIT[EHHOTO PacTBOpa
2) COOTBETCTBYET MaKCHMAJIBbHOM, JOCTHTHYTOI B OIBITaX C PAaCTBOPAMH KOHIIEHTPAIHH
3) sBisgeTcs Manoit, ecn B 100 T BOJBI pacTBOpseTCSA MeHee 1T
4) cunraeTcs xopotueit, ecm B 100r BOBI pacTBOpsieTcs Golee 1T BelllecTBa
9. HeitTpanpHblil BOJHBIH PacTBOP — 3TO TAaKOH PacTBOP, IS KOTOPOT'O

1) CYMMAapHBIH 3IeKTPHYECKHI 3apsif COAEPKAINXCS B HEM HOHOB PaBeH HYIIO
2) CITpaBEINBO paBeHCTBO pH =7

3) BBITOIHSETCS paBeHCTBO pH = 0

4) MOJKHO 3aIucarh paBeHcTBO [H'] =[OH ™ |

10. TemmiepaTypa KUIIEHHS pacTBOPA ITOBHIIIAETCS
1) mpu yBemYeHHH KOHI[EHTPAI[HH PacTBOPEHHOr O BellleCTRa
2) CcHIbHee B pacTBOpax AIIEKTPOIMTOB, YEM B PacTBOPAX HE3IEKTPOIHTOB TOH ke
KOHIIEHT paIlHH
3) B COOTBETCTBHH C BEIMYHHOI 30YIINIHOCKOIIMYECKO#T ITOCTOSTHHOFt
11. I'mrokxo3a OTHOCHTCSA K

1)anpao3am 2)rekcosam
2)eHTO03aM 3)yriaeBojaM
12. EquHoe T-371eKTPOHHOE 00IIaKo, COCTOSIIEE M3 6 3JIEKTPOHOB, HMEIOT YITIEBOIOPOIBI
1)aTHIIEH 3)6eH30m
2)areTwieH 4yromyon

13. Peaxtms xkapOOHOBOH KHCIIOTBI M CIIHPTa B IIPUCYTCTBHH HEOONBIMMX KOIMYECTB CHIIbHOM
KHUCIIOTHI,
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MIPHBOJISINAS K 0GPa30BaHUIO CIIOKHOIO 3Hpa
1)o6paTtnma
2)IpaKTHYeCKH HeoOpaTHMa
3)MokKeT ObITh ITPOBEieHA IMPAKTHYECKH 0 KOHI[A
4)yarie BCero MPOBOAUTCS ¢ OTTOHKOI BOJIBI ITO Mepe €& 00pa3oBaHHsI
14. Tlocne pacTBOpeHHS B BOJle aMHHOYKCYCHOH KHCIIOTHI, CPefla CTAHET:
D)mrenouHoit
2)KHCIIOH
3)HeitTpanbHOI
15. TlepBelit 3aKOH TEPMOIMHAMHKH — 3TO 3aKOH COXPaHEHH I
1) BemecTBa
2) TeTIIOTHI
3) sHepruu
4) paboThI
16. CKOpOCTh XHMHYECKOI PEeaKIHH IIPH MOCTOSHHOM O0BEME CHCTEMBI H3MEPSIETCS B CIIEMYIOIIIX
eIHHHIIAX
1) xm/ yac
2) 1/ MHH
3) MOMIB/ THTP
4)MOTB/ 1T - ¢
17. ITpocToe BemiecTBO (B OTIIHYHE OT CIOXKHBIX)- 3TO
1) rpagut
2) MeJIHBIIT KYTIOpOoC
3) coma
4) o30H
18. Bo3HHKHOBEHHE AIEKTPOIHBIX TTOTEHIHATIOB CBS3aHO C
1) OKHCIHTEIHHO-BOCCTAHOBHTEIbHBIMH PEaKIIH MU
2) MMepeHOCOM 3apsDKEHHBIX YaCTHI[ Yepes TPaHHITy pasfaena dasz
3) MPHCYTCTBHEM B CHCTEME OKHCITHTENS
4) IPUCYTCTBHEM B CHCTEME BOCCTAHOBHTEILS
19. Byzer nmpoTekarh peakimsa MeXAY a30THOH KHCIIOTOH H:
1) KpeMHHEM
2) MeJIbI0
3) okcupoM KpemHHS (IV)
4) okcuzpoM azota (IV)
20. ]I OIMHOr o TepeBo/ia B pacTBOp CIUIaBa JaTyHb ( Melb + IIHHK), CTIeAYeT B3STh
1) COTSHYIO KHCIIOTY
2) pacTBOp MIETIOYH
3) a30THYIO KHCTIOTY (pa30aBlIeHHYO)
4) cepHyIO KHCIOTY (pa30aBIeHHYIO)
4.5 TecTbl IPOMEKYTOYHOTO KOHTPOJISA
He mperycMOTpeHEI.

4.6. BapuaHTbI KOHTPOJIBHBIX 32aHHI1 (padoT)

B-1

1. BpIumciInTe OTHOCHTETBHBIE MONEKYIISIPHBIE MACCHI BEIECTB, (POPMYIIBI KOTOPHIX ITPHBEICHEI
Hioke: HaS; CaO;

Briuncimre Maccy a30Ta, COAepKaIlerocs B 1 KT KamuiHoH cenmuTpbl- KNOs3.

Brruricrmrte Maccy ocd opHOIT KHCITOTH KOIMYECTBOM BeITlecTBa 1,5 MOJIb.

Briuricimrte 06heM YITIEKHCIOro ra3a Maccoit 88 1 (H.y.)

Kakoit 06beM Bojiopoia (H.y.) IoTpedyeTcs s ITOMHOro BoccTaHOBIeHHI 0.2 MOMIb OKCHIa
mequ (11).

oA
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6. W3 npeasioskeHHOT O psifla BEIeCTB BRIOEPUTE OKCHIBI, KHCIIOTHI, OCHOBAHHA H colli: CuO;
HNOs; NHyq CI; CHas; SO2 ; KCI;, Oz ; H3 PO4 ; P2Os 5 (NHs )2 SOs .
7. CocTaBbTe YpaBHEHHS PeaKIHil MOTyYeHIS XIIOPHIa MarHHS: a) JefiCTBHEM KHCIIOTH Ha
MeTaIL,
0) meficTBHEM KHCIIOTHI Ha OCHOBAHHE; B) JIEHCTBHEM COIH Ha COMb.
8. CocTaBbTe SIIEKTPOHHYIO () OPMYITY C ITOPSIKOBEIM HoMepoM 34. [TokakiTe pacipe/ienieHHe
3IIeKTPOHOB 110 KBAHTOBBIM SEIKaM.
. CocTaBbTe TaOIHILy 3HAaUeHHIT 4-X KBaHTOBBIX YHCET IS AMEKTPOHOB B COCTOSHHH: 55%5p*
10. YkaxuTe HeBO3MOXKHBIe KoHpHTyparmm: 2s',3p®,3d"2 4112 2f! 453 5p* 6d'°,6p’,15%,3f°,5s*
B-2
1. BRIYHCTHTE OTHOCHTENbHbIE MOJIEKYIIIPHBIE MACChI BEINECTB, ()OPMYIIbI KOTOPBIX MTPHBEAEHBI
HIKe: NaxS; NHs.
2. Beruucimre Maccy a3oTta, cojiepkarierocs B 1 kKr ammMiayHou cemiTpel —NHa NOs .
3. Beruncimre Maccy okcuia azota N2Os KomrdecTBoM BerectBa .02 MOIIb.
4. Beruncmmrte o6beM aMMHaKa Maccoit 85T (H.y.).
5. Kakas Macca ocajika IOIyYUTCS IIPH B3auMOIeHcTBHH (0,2 MOIIb XIIOpHAA KalHs ¢ H30BITKOM
pacTBOpa HUTpaTa cepedpa?
6. W3 nipeimoKeHHOr 0 psifia BEMIeCTB BRIOEPHTE OKCHBL, KMCIOTHI, OCHOBaHHA H coi . KOH,
(NH4)2S04 ; Mg(OH)2:C3Hs.;H20; Cla;S10;;Na20; HBr;
7. CocTaBbTe YpaBHEHHS PEaKI[HIl MKy KHCIIOTOH U OCHOBAaHUEM, ITPHBOISIIHX K
obpazopanuio coneit: NaNO3z ; NaHSOy ; Fez (SO4) 3
8. CocTaBbTe MEeKTPOHHYIO POPMYITY 3lIeMeHTa ¢ MOPSAKOBEIM HoMepoM S50. ITokaxuTe
pacIipeieTieHHe 31eKTPOHOB 10 KBAHTOBBIM SUEHKAM.
9. CocTaBbTe TaONMHIy 3HAYEHHH 4-X KBAHTOBBIX YHCEII AJIS 3JIEKTPOHOB B COCTOSIHHM: 5d”
10. Vkasure HeBo3MokHBIe KoHpuTyparmm: 2d°, 2p’ 41° 352 25!, 5d'% 757, 2p° 31" 4sh.
B-3
1. BprumcimmTe OTHOCHTEbHBIE MOMEKYIISIPHBIE MAaCCHI BEIECTB, (POPMYIIBI KOTOPHIX IIPHBEAECHBI
Hixe: KOH, (NHg ) 2 SO4
Berumcmite Maccy a3oTa, cofiepskarerocs B 1 kv ammodoca- (NHy )2 HPOa.
Berumcrmre Macey SOz , 3aHHMAIOITET o ITPH (H.y.) 00beM 32 1.
Kakoii 06seM 3aHHMarOT TIpH (H.y.) 27-102! momnekyn rasza?
Kaxkoit 06BeM KHCIIOpOoa PacXoLyeTcs IpH cropaHuH 1.5 M * MetaHa?
W3 npenokeHHOTO psifia BEMECTB BRIOEPHTE OKCHBI, KHCIIOTHI, OCHOBAHH A U comm: Ha
:KClO3 ; CO;
H; BOs 5 B1 OCI; CLI(OH) 2. H> WO4 5 H 4P> O7 ;Vzo 5,
7. CocTaBbTe YpaBHeHH peakifuii momyueHHus: Ba(NOs )2 B pe3ynbTare B3aHMOJICIICTBHS a)
OCHOBHOT'O M KHCJIOTHOTO OKCH/Ia;, 0) OCHOBAHMS H KHCIOTHOTO OKCHJIA, B) OCHOBAHHSI H
KHCIIOTHI.
8. CocTaBbTe AIEKTPOHHYIO (GOPMYITY 3IIeMeHTa ¢ TOPSAKOBEIM HoMepoM 14. ITokaxuTe
pacIipeieTieHHe 3IeKTPOHOB 10 KBAHTOBBIM SUEHKAM.
9. CocTaBbTe TaOIIMITy 3HAUEeHHIT 4-X KBAHTOBBIX UHCEN J7I 3NIEKTPOHOB B COCTOSHMH: 3523p*
10. VkaxuTe HeBO3MOXHBIE KoH(Hryparmm: 4p*,3d!% 5s!,2d1° 314 5d"° 653,6d° 3p?,4p*.

kW
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4.7. Bonpochbl K 3a4eTy

No Komnr
Borpocst
BOITpOCa HHJUKAaTOPOB
JOCTHKEHH S
KOMIIETEHIHIT

1 2 3

1 OCHOBHBIE TTOHATHS XHUMHH: aTOM, MOJIEKYJIa, HOH, MOJIb. OTHOCHTEIbHAS OIIK-3.3
aTOMHAsI MU MOJIEKYIIIpHas Macchl. MorspHasa macca. MomsdpHbeiii 00beM
ra3oB.

2 @opMyra BelllecTBa. Y PaBHEHHE XHMHYECKOH peakiuu. PacyeThl 110 OIIK-3.3
XHUMHYeCKUM (HOopMYyTIaM H ypaBHeHHSIM. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH
TIOCTOSIHCTBA COCTABA, 3aKOH ABOTaJpo H CIEJICTBHA U3 HETO.

3 OCHOBHBIE KIIaCChl HEOPTraHHYECKHX COeAMHeHHil. CBOHCTBAa OCHOBHBIX QOIIK-3.3
KITACCOB HEOPraHHMYECKUX COEIHHEHHIT

4 [leppopmieckiii  3aKOH W IEPHOAUYECKAs CHCTEMA  XHMHYECKHX QOIIK-3.3
sneMeHTOB J[.M. MeHzieneena.

5 CoBpeMeHHBIE TIPEJCTABIEHHS O CTPOEHHH AaTOMOB XHMHYECKHX OIIK-3.3
anneMeHTOB. CIOKHOCTD  IBIDKEHHS BIEKTPOHOB.  KopITycKyms[pHO-

BOJIHOBAS JBOMCTBEHHOCTh 3JIEKTPOHA.

6 [ToHsTHE 00 OKHMCIMTENLHO-BOCCTAHOBUTEIBHBIX PEAKIIAX, IIPoIeccax QOIIK-3.3
OKHCIIEHHS H BOCCTAHOBIIEHNUS. CTEIeHbh OKHCIIEHHS.

7 CocTapieHHE YPaBHEHHI OKHCIIMTEILHO-BOCCTAHOBHTEIBbHBIX PEAKIIHIA. OIIK-3.3

8 ['naponms comneit. [IpuMepsl THAPOII3a CONeit OIIK-3.3

9 ITonstHe pacTBopa. KiaccugHKalis pacTBOPOB IIO arperaTHOMY OIIK-3.3
COCTOSIHUIO M  CTENeHH JucliepcHocTH. CriocoObl  BRIpaKeHHS
KOHI[EHTPAI[MH PpacTBOPOB: IIPOIEHTHAs KOHI[EHTPAIMHSL, MOSPHOCTS,
HOPMAaIbHOCTB, THTP, MOIISUIBHOCTB.

10 CpoiicTBa pa30aBIEHHBIX PACTBOPOB HEAIEKTPOJIMTOB: JaBIIEHHE OIIK-.3
HACHIIIEHHOr O TTapa, KHITEHHe, 3aMep3aHne. 3aKOHbI Payisa. AHTH(PH3bL.

OcMoc H ocMOTHYeCKOe JarieHHe. 3akoH BaHT-TI'odda. [Tpimepsr
SIBTIEHUIT OCMOCa B IIPHPOJIE

11 Teopusa »NEeKTPOIMTHYECKOH TUCCOLMAIMH AppeHHyca, €€ OCHOBHBIE OIIK-2.3
TIOJIO’KEHH .

12 [IoHsSTHE KHCIIOT, OCHOBAHMII M COJel C TOYKHM 3pPEeHHS TEeOPHH OIIK-3.3
SIEKTPOIMTHYECKOH JHCCOIHAIIH.

13 CuimbHble M crna0ble  BNIEKTPONHTHL.  CTeleHb  AIEeKTPOITHTHYECKOH OIIK-2.3
miccoruaiui. (DakTOphl, BIMSIONIME Ha €€ BelMYHHY: IIPHPOAA
SIIEKTPONNTA, IIPHPOJAa PacTBOPHUTENS, TeMIIepaTypa, KOHI[EHTPAIHL,

BBEJIEHHE OJHONMEHHOTO HOHA.

14 BogopoHeiii rmokasarens pH. Ilkama pH. OIIK-3.3

15 [IoHstHe 00 5IeKTpole M 3IEKTPOJHOM IIOTEHIMHAIE. Y paBHEHHE QOIIK-3.3
HepHera. CraHaapTHBIA BOJOPOIHBIN SIEKTPOA M PSA  HAIPSDKEHHI
METaJIJIOB.

16 ["asmbBaHHYECKIE AIIEMEHTHL, TIPHHIMIT HX PaOOThI. DIEKTPOABIKYINAS OIIK-3.3
CHJIa TalbBAHHYECKHX AJIEMEHTOB

17 OnekTpoims. [ToTeHIan n HarpspkeHHe pasiioKeH s OIIK-3.3

18 Koppo3us MeTaiios H cruiaBoB. OCHOBHBIE BUJIBI KOPPO3HH — OIIK-3.3

XHMHYCCKasA H 3JIICKTPOXIIMHYCCKaAsA. MeTOoABI 3alHTH METAIIJIOB H
CIDIaBOB OT KOPPO3HH
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5. YHEBHO-METOJUYECKOE I HH®OPMAIIHOHHOE OBECIIEYEHUE
YUEBHOHU JJUCIIUII/INHBI
5.1. OcHoBHAsI JIATEpPATYPA

Ne | HammeHoBaHMe ABTOpHI ['ox Hcniomb3yercs
I H TIpH
MECTO H3Y4YeHHH
H3IaHHS pa3menoB
1 2 3 4 5
1 XHUMHI M.H. Canxrt-IletepOypr, Mockaa, | 1,2
Ienbdpman KpacHomap
B.II. IOctparoB | «JlaHb»-2008T.
2 | Heopranmieck
asg Eropos B.B., Canxr-IleTepOypr, «JIaHby, 1.2
aHamTH4Yeckas | BopoGses H.HU 2014
XUMHS CusBecTpoBa
Ur.
3 XUMHS H.H. CemeHOB, Canxr-IletepOypr: Xummzaar, 2020. — 656 c.: wi. — Pexum I
n.JI. IO ITOATTHCKE. —
[Tepdmmora URL: https://biblioclub.rw/index. php?page=book &1d=599172
S.2. JlonoJIHHTEIbHANA JIUTEPATYPA
No
I HammeHnoBaHue ABTOPHI o Hcrionp3yercs
H MECTO TIpH
H3JTaHUS H3Y4YeHHU
PasIenoB
1 2 3 4 5
| KommonaHas xumus M.HU. e pman, CIIo6.: Jlanb, 1,2
M .H., Kopanernu, B. 2010
I1. FOcTpaToB
2 Heopranmieckas M. H. l'ensman, B. I1. | CII6.: JlaHb, 1.2
XUMHS Octparos. 2009
3 XUMHS TIPAKTHKYM H.C. TatpHYEHKO, 3epHorpam: 1,2
C.B. Ilocoxora, JI.A. OI'BEOY BO
Kymemosa, C.1O. JIoHCKOI
MaiiGopona, AV, 2020. -
105 ¢

5.3 IIpogeccHonaIbHBIE 0351 JAHHBIX, HH(POPMAIHOHHbIE CIIPABOYHbIE CHCTEMbI H

M HTepHeT-pecypchbl

a) DIeKTPOHHBIE yueOHBIE PeCYPCHI:

OIEeKTPOHHO-OMOIIHOTEYHAS

https//biblioclub.1v.

CHCTCMA

«YHHBEpCHTETCKasl OHOIHOTEKA

OHJIAMH»
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DOIeKTPOHHO-OHOMHOTeYHAsI CHCTeMa H3laTelbeTRa «JlaHp ».https//e.lanbook.com/

B) 0asel JaHHLBIX, I]Hq) OPMAITHOHHO-CIIPABOYHEIC H ITOHCKOBBIC CHCTCMBI.

KaTaJIor o0pa3oBaTelIbHBIXHHTEePHET -pecypcoBhttp:/www.edu.1u

XuMHYeCcKHIT KaTallor: XHMHYecKHe pecypchl PyHera http://www.ximicat.com

[Topran ¢yHAaMeHTaIbHOIO XHMHYECKOro odpa3oBanus Poccun http://www.chemnet.ru
XuMuK: cafiT o Xy I XUMHKOB http://www.xumuk.1tu

Xumnueckuit cepsep http://www.Himhelp.ru.

OJeKTpoHHasA HHGpOpMaI[HOHHAasI oOpasoBaTellbHas cpefla HHCTHTYTa https://aurm.pd/

. Baza paHmmrIX m3maTtenscTBa Springer Nature «Poccmiickmit ¢oHA ¢GyHIaMeHTaIbHBIX
Hccle moBarrit http://www.rfbr.au

. HupopMarinoHHast CIipaBOYHasl cHcTeMa: Karalmor HayyHBIX M HaydHO-
TTONMYJIIPHEIX caitToB PyHeTa http:/elementy.ru

. HMHpopMaImoHHast ~ CIpaBOYHAs  CHCTEMA: XumHyeckuil  IIopran -
http://chemport.1u/

NudgopmannonHbie TEXHOIOTHH

OnekTpoHHasl HH(QOpPMaIlHOHHAsI 00pa3oBaTelbHAsA cpefla HHCTHUTYTa OOecleYHBaeT JOCTYI K
yueOHbIM IUIaHaM, paboyHM IporpaMMaM JHCIHIUIMH (MOmyneit), IporpaMmamM ITPaKTHK,
3IIeKTPOHHBIM YYEOHBIM H3TaHUSM H 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PecypcaM, YKa3aHHBIM B
pabounx TMporpaMMax ITHUCHHIUIMH (MOMyJeil), IporpaMMax IpPaKTHK, (OpMIpPOBaHHE
3JIEKTPOHHOTO MOPT(HOIHO 00YYAIOIMIEr OCs, B TOM YHCIIe COXpaHEeHHe ero paboT H OIEHOK 3a ATH
padorsl. IlpemycMoTpeHa BO3MOXHOCTh B3aHUMOAEHCTBHS CTYAEHTOB H IIpeNofaBaTreleit
TIOCPEJICTBOM TEXHOIOTHIT TI0 TIEPECHIIKE U TTOTYYEHHUIO AIIEKTPOHHBIX COOOIIEHHIA.

5.4. TpeOoBaHusA K MPOrpaMMHOMY 00eCIeUeHHI0 Y1eOHOr 0 Ipolecca
1. LibreOffice

5.5. IlepeteHb Y1€0HO-MET 0JUIECKOT0 ODecTeIeHH s 1A CAMOCT OATE/IbHOM
PadoTbI 00YUAOIIIIXCH

Ne Ne Bug Toom

H\;I CeMecTp | caMOCTOATENBHO ABTOpH HanmeHopaHTe MeCTO
a it paboTEr H3TaHHT

3epHOTpaz:
1 2(1) IIpakTHueckue Hﬁ}ﬁi:&f' Xunvu g OI'BEOY
3AHITHT COopHIIK 3a7Tau BITO AYHMH,
O.B.
2014
CaMocCTOATENEHO
e H3yUeHHe OO1as XHMHS: yueOHHK - M.:
2 2(1) MaTepHana, Kopormr HB. | GakamaBpuart (c rpudom Axajiemmus,
TIOJIT OTOBKA K YMO) 2011

3aueTy
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6. MaTepHaJILHO-TEXHHIECKOE o0ecnedeHHe YIeOHOI THCIHIIIHAbI (MOXYJI5)

HammneHoBaHME CITEITHATBHBIX ITOMEIIEHHI H
TIOMEIIEHHH A1 CAMOCTOSATEIbHOM paboThI

OCHAIIEHHOCTD CITEI[HAIBHBIX ITOMEIEHHIT H
TIOMEIIEHHI VI CAMOCTOSTEIIbHON PabOoThHI

YueOHasa ayauropusa Ne2-467 — II xopiryca
AyIUTOPHS 1A TEKIHOHHBIX, CEMHHAPCKIX,
MPaKTHYeCKNX 3aHSITHI H KOHCYIIbTaI[HIi.
AymuaTopHsS JANMA TEKYIIEro KOHTPOIIA
MIPOMEXKYTOYHOH aTTECTAIHH.

347740, PocToBckas 0011, 3epHOIpajCKIit
paiioH, T. 3epHorpa, yi. CoBeTcKas, 10M
Ne28/30.

H

[ImakaTHOE X03sHCcTBO. . [IepeHOCHOI
KOMIDIEKT MYJIbTHMEIHITHOTO 000Dy OBAHHS:
MIPOEKTOP MYJIbTHMEIMITHBIH, SKPaH HA TPEHOTE
(urm HacTeHHBIT), HoyTOyK.

[TocamgouHrIx MecT 60.

YueOHasa ayauropusa Ne 2-470 — II xoprryca.
AyIUTOPHS 1S IEKIHOHHBIX, CEMHHAPCKHUX,
MPaKTHYeCKUX 3aHSITHI H KOHCYIIbTaI[HIi.
JlaGoparopus OHMOTEXHOIIOTHH
MHKPOGHOIIOTHH.

347740, PocroBckas 00I., 3epHOrpajCcKHii
paiioH, r. 3epHorpai, yi. CoBeTckas, AOM
Ne28/30.

H

XonommbHUK «CapaToBy, BRITSDKHbIE KA,
BOJISTHAA OaHs IUPKYIISI{HOHHAS, OaHs BOISHAS
BKKJI-M c 311w, , KonOoHarpesaTens 1-2 i1,
tepMmoctat TC-1/180, TepmocraT XT-3/40-

1 .dporoxomoprmeTp KOK-2; poTomerp KDK-3-
01; amexTporneus nmadopaTopHass SNOL
8.2/1100; xum. mocya; CTHPTOBKH. .
[IepeHOCHOH KOMIUTIEKT MYJIbTHMEIMITHOTO
000PYZIOBAHU S TIPOEKTOP MYIIb TUMEHIHBII,
5KpaH Ha TpeHore (HJIM HacTeHHEIH), HoyTOyK.
[TocamoyHpIX MecT 18.

YueOHasa ayauropusa Ne 2-469 — II xoprryca.
AyIUTOPHS 1A IEKIHOHHBIX, CEMHHAPCKIX,
NIPaKTHYEeCKHX 3aHSTHH ¥ KOHCYJIbTAIIHIL.
JlabopaTopuss  (QH3HOIOTHH,  OHOXHMIH
PACTEHHI, XHMHH ITOYB.

347740, Pocropckas 00J., 3epHOrpajcKHii
paiioH, r. 3epHorpai, yi. CoBeTckas, AOM
No28/30.

BrITsDkHBIE Kadbl, Tabmmia MeHgeneena,
TUIAKaTHOE XO3CTBO. [IepeHOCHON KOMILIEKT
MYJIbTHMEIHITHOTO 000PYAOBaHIS: IIPOEKTOP
MYTIBTHMeIHITHBII, 5KpaH Ha TpeHore (HITH
HacTeHHBIT), HoyTOyK.

[TocamoyHbIX MecT 32.

UuraabHbli 3aJ. Ayautopus Ne 2-252 -I1
KOpITyca JUI CaMOCTOSITEIBHOH paGoTHI.
347740, PocroBckas o00I., 3epHOrpajCcKHi
paiioH, r. 3epHorpai, yi. CoBeTckas, AOM
Ne28/30.

[TocaloYHBIX MeCT S5 ST CAaMOCTOSIT elIbHOI
PpaboThI, 00beIHHEHHBIX B JIOKATBHYIO CETh C
BBIXOJIOM B ceTh Internet.

CucreMupni 6mok Corei3 3,06 I'rar , 2Gb,
250GbHDD - 5 mmr.

monHutop Phillips 2205- 5 1t

npunTep Epsonl.X-1170

DJIEKTPOHHbIII YHTAJbHbII 3aJL.
Aymutopus Ne 2-1706 — II xopmyca s
CaMOCTOSTENBHOH  PaboTHL 347740,
PocToBckas o01n., 3epHOIrpajcKuii paiioH, T.
SepHorpa, yin. CoeTckast, oM Ne28/30.

[TocagouHrIx MecT 10 11 caMOCTOSITEIILHOH
paboTel, OObEAMHEHHBIX B JTOKAJIBHYIO CETH C
BBIXOJIOM B ceTh Internet.

Cucremuspni 6ok C2.81'ri, 1 GB, 80 GBHDD
— 1 mir.

Cucremuspni 6mox C2,81'rr, 512 ME, 80
GBHDD - 9 1.

Monutop Samsung 920NW — 10 1irT.
Kommyratop Dlink — 1 1mT.

Cxanep EPSON — 1 miT.

Aymutopus Ne  2-349a
TIOMEIIIEHHE JULS
MPO(HITAKTHIECKOTO
y4eOHOTO  OOOpPYIOBaHHA.

II xopmyca
XpaHEeHH 3
00CITyKHBaHU S

347740,

CrieruanusupoBaHHas MeOelb U 000PYyA0BaHHE
U XpaHEeHHs W TMPOQHIaKTHYECKOrO
00CITyKHMBaHHS Y4eOHOr0 000pyIOBaHH
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PoctoBckas o0, 3epHOrpaZicKuil panoH, T.
3epHorpa, yin. CopeTckast, oM Ne28/30.

7. METOHYECKHE YKA3AHWA V1 OBYYAIOIUXCA 11O
OCBOEHMHIO YYEBHOM JHUCIIMITIJIMHBI (MO Y JIA)

Buj yyeOHBIX
. OpraHu3zars AeaTelIbHOCTH CTYIAeHTa
3aHATHI

HarmicaHue KOHCIIEKTa JIEKI[Hit: KPaTKO, CXEMaTHYHO, ITOCTIeA0BATEIhHO
(bHKCHPOBaTh OCHOBHBIE TTONIOKEHHS, BBIBOBL, (POPMYIIHPOBKH, 000OIIEHHST,
ITOMeYaTh Ba)kKHbIe MBICITH, BBIJIETISITEH KITFOUEBHIE CTIOBA, TEPMHHBI. [IpoBepka
Te PMHHOB, TIOHSATHIL ¢ TTOMOITIBIO SHITHKITOE A, CTIOBApEil, CIIPaBOYHHKOB.
Jlexaiim OG03HAYUTH BOIMPOCHL, TEPMHHBI, MaTepHAIl, KOTOPBIH BBI3HIBAET TPYAHOCTH,
TTOMETHTD U TIOTBITAThCSI HAIITH OTBET B peKOMeHyeMoit Tureparype. Ecmi
CaMOCTOSITETIHHO He yIaeTcsI pa300paThCs B MaTepHalle, HEOOXOAHMO
cpopMymIpoBaTh BOITPOC U 33aTh IIPEMOaBaTeNI0 Ha KOHCYIIbTAIHH, Ha
MTPAKTHIECKOM 3aHSITHH.

[IpopaboTka pabovei IporpaMMel, YIEIISI 0co00e BHUMaHHE IIETSIM H
ITpaxTieckie [3@AaTaM, CTPYKTYPE H COJEPKAHHIO AHCIHILIHHEL KOHCIIEKTHPOBAHHE
HCTOYHHKOB. PaGoTa ¢ KOHCITEKTOM JIEKI[HIT, TOATOTOBKA OTBETOB K

SAHATIIL koM TPOIBEHEIM BOIIPOCAM, IIPOCMOTP PEKOMEHTYEMOIT IHTepaTyphl. Pererne
PacUETHO-TIPAKTHYECKHX 3aJaHHil, PELIeHHE 3a1ay 10 alTOPHTMY.

JlaGoparopHble [MeTomnuecKie yKa3aHHsI IO BBITTOIMHEHHIO 1a00paTOPHBIX PalboT, BhIIaBacMble
paboTHl MTpernoaBaTeIeM

[ToHcK MHTepaTypHl H cOcTaRIeHHe OHOMIOrpadH, HCITOIb30BaHHE OT 3 JI0 5
HAYYHBIX Pa0OT, H3TI0KEHHE MHEHH S 2aBTOPOB M CBOETO CYXKAEHHS 110
BEIOpPAaHHOMY BOITPOCY;, H3T0KEHHE OCHOBHBIX ACIIEKTOB ITIPOOIIEMBL.
O3HAKOMHTBCS CO CTPYKTYpPOit H odopmiieHHeM pedepara.

Pedepat

IoaroroBka K [[Ipn IOATroTOBKE K 3a4eTy HEOOXOAHMO OPHEHTHPOBATHCS HAa KOHCIIEKTHI
3aueTy ITEKIIHIT, PeKOMEHAYEMYIO JTHTEPATYPy
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JINCT mepeyTBep:KIeHHA padoueil mporpaMmMbl yIeOHOM JHCIHMIIIHHBI (MOTYJ151)

PaGoyas rmporpamma:

ompoOpeHa Ha 20.......... 20.......... yueOHbIi rof. IIporokom Ne ............ 3acelaHNs KadeIprl
oT «...... S 20....T

BeAYIIHHI TIPETIOMABATEIID . . . ... o\ oottt et e et e e e e e e et e et e e e e e

BaB. KA eMPOI . .. ..o

oxoOpeHa Ha 20...

oxoOpeHa Ha 20......... 200.......... yueOHbIi rof. IIporokom Ne ........... 3aceJaHHs Kad eJIpbl
OT «...... D 200 yueOHbli rof. ITporokom Ne .......... 3acelaHHsI

Kadeapsl
oT «...... B e e e e 20....T

BERYIIHMI TIPETIOMABATEIID . . . .. o\ oottt et et e e e et e e et e e e e e et e e

BaB. KA eMPOI . .. ..o
opoOpeHa Ha 20......... 200.......... yueOHbIi rof. IIporokom Ne ........... 3aceJaHHs Kad eIphl
oT «...... ) U 20....T

BERYIIHMI TIPETTOMABATEIID . . . .. o\ e eet e et e e et e et e et e e e e e et e e e e

BaB. KA OMPOI . .. ..
opoOpeHa Ha 20......... 20........... yueOHbI rof. IIporokom Ne ........... 3aceJaHH s Kad eJIphl
oT «...... ) S 20....T

BERYIIHMI TIPETIOMABATEIID . . . .. o\ v ottt et et e e e et e et e e e e e et e e e

BaB. KA eMPOI . .. ..o



