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JIMCT PACCMOTPEHUSA U COI'JIACOBAHUS
PabGouass mporpamma cocTaBieHa Ha CHOBaHMU TpeOoBanuii denepaabHOrO
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oOpazoBanus u Hayku Poccutickoit @enepanmu Ne 813 ot 23 aBrycra 2017 r. u ¢ yueToM
30HaJBHBIX 0coOeHHOCTeH Pecrybmukm [larectan.
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eab AMCUUILUIMHBI.

1.1lenn v 3a1a494 AMCHUTLTHHBI.

[ens muctuIIuHBI - GOPMHUPOBAHUE Y CTYACHTOB IIEJIOCTHOTO €CTECTBEHHOTO

HAaYy4YHOI'O B3IJIs1Jda Ha MHUD, ﬂaHLHeﬁmee erIY6JI€HI/Ie COBPCMCHHBIX HpeﬂCTaBHeHI/Iﬁ B

obiacTn XUMUH, TCOPCTUICCKAA ITOATOTOBKA B obmacTn XUMUH, KOTOpas CTAHOBHUTCA BCC

6o1ee HeoOX0IUMOM B TPOPECCHOHAIBHOMN ACSTENHHOCTH SHEPreTHKA.

3aua'm AUCHUIITIMHBI COCTOAT B OCBOCHHNU CTYACHTAMHA TCOPCTHIYCCKUX OCHOB

XUMMHH, B HpI/IO6peTCHI/II/I UMM 3HAHUU CBOMCTB BCIICCTB, KOIMYCCTBCHHBIX

SaKOHOMCpHOCTeﬁ IIpoLccCcoB HpeBpaHleHI/Iﬁ BCIICCTB, B HpI/IO6peT€HI/II/I HAaBBIKOB HUX

MMPAKTNUICCKOI'0 UCITI0JIb30BAHHA.

2. llepevyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHs N0 AUCIHUILIUHE,

COOTHECCHHBIX C IVNIAHUPYEMBIMHU pe3yjabTaTaMHU 0CBOCHUA

00pa3oBaTeIbHOI MPOrpaMMBbI

Hpouecc HU3YUCHUS TUCHUILINH ((XI/IMI/I}I», ((HGOpI‘aHI/ILIGCKaH H aHAJINTHYCCKas1

XVMMSI» HamlpaBieH Ha (OPMUPOBAHUE y CTYACHTOB CIEAYIOLIUX KOMHemeHyuu W

OBJIAJACHUC CIICAYIOIONNMU PC3YyJIbTaTaMU O6y‘lCHI/ISI 10 JUCHUILIINHE.

< R <9 _ =3 B pe3ynbTarte u3y4eHus pasgena GUCLIMNIUHBI,

5 55 = g 2257 obecneunBarowiero ) opMUpPoOBaHUE KOMMETEHLIMK (MNK

E % § z % g % E §_ % ee YacTu) obyyarLLMINCa AONMKEH:

c o2 o © 55, 5 E

é § § § P % § Y g § 3HaTb yMeTh BnageThb
OnK-1. NO-lonk-1. Ob6wwasn xumus. OCHOBHble NPUMEHSTb npoBeaeHust
CnocobeH Wcnonbayet Xumust Knaccudpmkaumm n | obLyme 3aKkoHbl pacyeToB C
pewarb OCHOBHbIE 3aKOHbI | SMIEMEHTOB. HOMEHKNAaTYypbI XM, MCMOMb30BaHMEM
TUNOBbIE ©CTECTBEHHOHayy | AHanuTM4eckas conew, KACMoT, - | NpeAckasblBaTh OCHOBHbIX
3anaun HbIX [VUCLMNANH XMMus obwyme BO3MOXHOCTb W MOHATMIA U
npodeccuoHa QNS peLLeHns 3aKOHOMEPHOCTW | HanpaBneHne 3aKOHOB XUMUU;
NBHO CTaHOapTHBIX npoTekaHus MpoTexaHus MeTOAMK

3ajay B XMMUYECKMX XMMUYECKO NpoBEAEHNSs!
AEATENLHOCT | o rpercramm ¢ npoLeccos peaxuuy. uccrnefoBaHuit
WHa OCHOBE | yanpaenenHoCTb MPUPOLHOTO U KONM4YECTBEHHOrO
3HaHMM 0 MPOV3BOACTBEHHO aHanmaa.
OCHOBHbIX npodeccroHarbH ro xapakrepa
3aKOHOB Oil [1esiTeNbHOCTY (0CHOBbI y4eHMS 0
MaTtemartuyec ckopoctn
KUX U XUMUYeCKoun
€CTeCTBEHHbI peakLm,
X HayK ¢ XMMUYECKOM
paBHOBECHM W
NPUMEHEeHNEM
SHepreTuke

MH(opMaLno XMMUYECKMX
HHO- peakLiui)




kommyHukauu | UO-2onk-1. Obwwas xumus. XUMMYeckme npou3BoaUTbL CamocTosATensHo
OHHbIX Wcnonbayet Xumus CBOWICTBA BbIYMCNEHUS C ro nogxopa K
TeXHONorui 3HaHWS OCHOBHbIX | SMEMEHTOB. OpraHnYeckmx NCMONb30BaHNEM | PELUEHNIO
3aKOHOB AHanuTnyeckas BELLECTB; OCHOBHbIX XUMUYECKNX
MaTeMaTMyeckux | Xumus XMMUYECKYHO MOHATUIA U 3agay, K
W eCTECTBEHHbIX NOeHTUMUKALUMO | 3aKOHOB npoBeaeHMIo
Hayk ans OpraHN4ecKmx CTEXMOMETPWN, BbIBOZOB M
peLueHus BeLLeCTB MOHATUI npeanoXeHW no
CTaHAapTHbIX BOAOPOAHbI 1 pesynbTatam
3ajav B MOPOKCUIbHBIN nabopaTopHbIX
arpovHXeHepum nokasaternb u KOHTPOIbHbIX
MOHHOE pabor.
npon3ssegeHue
BOAb!
UA-3onk-1. ObLwas xumus. CBAI3b XMMIW C NpOBOANTD MeToAamu
MpumeHset Xumus ApyriMmn pacyeTbl Mo obpabotku
MH(OPMALIMOHHO- | ANEMEHTOB. €CTECTBEHHbIMA | XUMUYECKUM MomnyYeHHbIX
KOMMYHUKALMOHH | AHanuTyeckas Haykamu, thopmynam un pesynbTaToB,
ble TEXHOMOMMM B | XUMKS 3HayeHwe eé B YpaBHEHMAM HaBblkamu
peLLeHNm KU3HN peakLum BesonacHoro
TUNOBbLIX 3a4au COBPEMEHHOTO npoBeaeHust
npocheccnoHanbH obuwecrtea XMMUYECKOTO
OVl AESATEeNbHOCTY aKCNepUMEHTa

3. Mecrto aucunniimubl B ctpykrype OIL

Hucrmumnaa b.0.08 «XuMus» oTHOCUTCS K 0a30BOM YacTH JUCHMILUINH 0j0Ka b1

«JlucruruinHEbl (MOYJTH)» MPOrpaMMbl OakKajdaBpuaTa W SBISCTCS 00s3aTCIbHOM IS

N3yUCHUSI. Kpr «XUMHUS» SBJISICTCS OCHOBOIIOJararomuM AJjisd U3y4CHUA CIICAYIOIIUX

IUCLUTUINH.

MartemaTuka,

I'mnpasnuka,

buonorng

C OCHOBaMHu

OKOJIOI'HH.

MarepruasioBelecHUE€ W TEXHOJOTHsS KOHCTPYKLUMOHHBIX MAaTEpHANIOB, TeopeTudeckas

MexXaHuKa, TeopeTHuecKkne OCHOBBI DJIEKTPOTEXHUKH, OIEKTpoHMKa, IIpukiannas

MaT€MaTHuKa, ABTOMaTI/IKa, BHGKTpOTeXHI/I‘IGCKI/Ie HU3MCPCHHAL.

Pa311e.111>1 (MO)Iy.]II/I) AUCHUIVIHMHBI 1 MEKAUCHUILVIMHAPHBIC CBA3HU

C MOCJICAYIOINUMH JUCHUILVINHAMHA

Ne Ne pa3pgenoB AaHHOW AUCLMMINHDI,

HeobXxoauMbIX ans n3y4vyeHus

0
I:‘l/;_l Ha?:::noeﬁszf ;:i::ﬁii’:b'x (nocnepyrowmx) obecneunBaeMbix
ANCLUMNNNH

1 2
1. mapasnuka + +
2. Buonorus ¢ ocHoBaMu 3KOMOTMM +
3 MaTepnanoBegeHne 1 TEXHOMOMMS KOHCTPYKLMOHHbIX N N

MaTepuanos

4. | TeopeTuyeckas MexaHuka + +
5. | TeopeTnyeckne OCHOBbI ANMEKTPOTEXHUKM - +
6. | ONeKTpoHuKa + +
7. | MNpvknagHas matemaTuka - +
8. | AsTomMaTuka +




9. | OneKkTPOTEXHNYECKNE M3MEPEHNS

10. | CeeToTEXHMKA

11. | OneKTpoTEXHUYEeCKMe MaTepuans

12. | MarHuTHble MaTepuansl

13. | BeegeHue B npodeccroHarnbHyr AesiTenbHOCTb

14. | Pa3BuTune aneKTpo3Heprum

+ |+ |+ |+ |+ |+ |+
+ |+ |+ |+ |+ |+ |+

15. | MatemaTtuka

4. O0beM TMCHUIJIMHBI B 32YE€THBIX eIMHUIIAX ¢ YKa3aHUEM KOJINYeCcTBa
aKaJieMUYeCKNX YacoB, BbI/IeJIEHHBIX HA KOHTAKTHYIO Pa0oTy ¢ 00y4alOIIMMHUCH C

npenoaaBateeM (0 BUIaAM YU4eOHBIX 3aHATHIT) M HA CAMOCTOSAITEJILHYIO PadoTy

00y4arIuxcs
Ounas ¢popma 00yueHus
OO0was TpyaoemMKoCTb
Bup y4yebHom paboThl Bcero
4ACOB 1 pasgen | 2 pasgen

Ob6wass mpydoeMKocmb: Yacbl 108 54 54

3a4€THblE enHMLbI 3
AyauTopHble 3aHATUA (BCEro), B T.M.. 50 (12)* 26 (8)* 24 (4)*
neKkumm 16 (6)* 8 (2)* 8 (4)*
npaktuyeckume 3aHsaTus (MN3) 14 (4)* 8 (2)* 6 (2)*
nabopatopHble paboTbl (J1P) 20 (6)* 10 (2)* 10 (4)*
CamocTosaTenbHas paborta (CPC), B T.u.. 22 12 10
NOArOTOBKA K NPaKTUYECKUM 3aHATUAM 6 4 2
CaMOCTOATESIbHOE M3yYeHNe TeM 8 4 4
pedepat 2 5 5
[oknan 2
[MogroToBKa K TEKYLLEMY KOHTPOSHO 4 2 2
Wmozoeas ammecmayus JK3aMeH JK3aMeH

()* - sanamust, nposooumvle 6 uHmepakxmuenvlx popmax

OuHo — 3a04Has popma 00yueHus

O0was Tpya0emMKoCTb
Bug yue6HoM paboThi Bcero 1 cemectp
yacos
O6wass mpydoeMKocmb: Yachbl 108 108
3a4eTHble eaUHULb 3 3
AyauTopHble 3aHATMA (BCEro), B T.4.: 30 30
nekumum 10 10
npakTuyeckume 3anatus (M3) 8 8
nabopatopHble pabotsl (J1IP) 12 12
CamocTosaTenbHas paborta (CPC), B T.u.. 78 78
MOArOTOBKA K MPAKTUYECKUM 3aHATUAM 26 26
CamoCTOATESIbHOE U3YYEHNE TEM 26 26
[ToaroToBka K TEKYLLEMY KOHTPOMHO 26 26
Umozosasi ammecmayus 9K3aMeH | IJK3aMeH




3aounas ¢hopma oOyueHus

OO0was TpyaoemMKocTb

Bup yuebHoi paboThbl Bcero

4ACOB 1 pasgen | 2 pasgen

O6wwasn TpyA0EeMKOCTb: Yachl 108 38 20
3a4eTHble eanHULb 3

AyauTopHble 3aHATMA (BCEro), B T.u.. 14 (4)* 8 (2)* 6 (2)*
nexumm 6 (4)* 4 (1)* 2 (1)*
npaktnyeckue 3aHstus (MN3) 4 (2)* 2 (1)* 2 (1)*
nabopatopHble pabotsl (JIP) 4 2 2
CamocTosaTenbHas paborta (CPC), B T.u.. 58 30 28
NOAroTOBKA K NPAKTU4ECKUM 3aHATUSAM 18 10 8
CaMOCTOATESIbHOE M3yYeHne TeM 20 10 10
pedepat 4 2 2
Joknag 4 2 2
NoAroToBKa K TEKYLLEMY KOHTPOHO 12 6 6
Wmoezosasi ammecmauyus 9K3aMeH 9K3aMeH

()* - 3anamus, npoeooumvle 6 UHMEPAKMUBHBIX (POpMAX

5. Coaep:xanue TUCHUIINHBI.

5.1. Pa3zgesnsl AMCHUMIIMHLI H BUABI 3aHATHI B Yacax.

Ounas gopma oOydeHuUs

Bcero | AyauTopHble 3aHATUSA (Yac)
Ne Pazgenb! aucuuniuHbl (4acos) | Tekumn n3 3 CPC
1. | Obwas xumus 40 8(2)* 8(2)* 12 12
MeTannbl. OnekTpoaHble
2. | noteHuuansl. OpraHuyeckune 32 8 (4)* 6 (2)* 8 10
COeMHEHMS.
Bcero no gucuunnuue: 108 16 (6)* | 14 (4)* 20 22
()* - 3anamust, npoeooumvle 8 UHMEPAKMUBHBIX hopMax
OunHo — 3a0uHas ¢popma oOyUyeHuUs
Bcero | AyauTopHble 3aHATUSA (Yac)
Ne Pazgenb! aucuMnnuHbl (4acos) | Mekumn n3 n3 CPC
1. | Obuwas xumus 54 4 4 6 40
MeTannbl. OnekTpoaHble
2. | noteHumansl. OpraHuyeckue 54 6 4 6 38
COeMHEHMS.
Bcero no aucuunnuue: 108 10 8 12 78
3aounas ¢hopma oOyueHus
Bcero AyauTopHble 3aHsTUsA(4ac)
Ne Pazgenb! aucuMnnnHbl (uacos) | Mekumn na 3 CPC
1. | Obwgas xumus 54 4(2)* 2(1) 2 44
MeTannbl. OnekTpoaHble
2. | noteHumansl. OpraHuyeckue 54 2 2(1)* 2(2)* 44
COeMHEHMS.
JK3ameH 36




| Bcero no avcuunnuHe: | 1086 | 6 | 4(* | 42*| 58 |
()* - sanamus, nposoduMbLe 6 UHMEPAKMUBHBIX POPMAX

5.2. TeMaTH4YeCKHii IJIAH JeKINI

Ounas dopma 00yueHuUs

Ne Kon-Bo
HanmeHoBaHKe TeM nekuum
n/n yacoB

Paspen 1. O6wasn xumus

1. | Tema 1. BBepeHve. OCHOBHbIE NOHATUA M 3aKOHbI XMMUK. CTpoeHne aToma.
Mepuopanyeckuit 3akoH u MNC anemenToB [1. 1. MeHgeneeBa. Xumns - Kak Hayka 1 ee CBSA3b C
APYTUMU Haykamu. 3HaYeHre XUMUM ANs CrEeLnarnmcToB arponHXeHePHbIX CrieynanbHOCTEN.
OCHOBHble CTEXMOMETPUYECKIE 3aKOHBI. ICTOpUS OTKPLITUS CRIOKHOCTY aToMa. OCHOBHbIE
NPUHLMMNbI KBAHTOBOW TEOPUM CTPOEHMS BeLlecTBa. KBaHTOBbIE YMCa U UX XapakTepucTuka.

Tema 2. XuMu4eckasi KNHETUKA U paBHOBECHE B FOMOTeHHbIX W FreTeporeHHbIX CUCTEMaX.
Xumuyeckun katanus. [oHATUS O CKOPOCTU XUMMYECKOW peakumn. [OMOreHHble 1
reTeporeHHble peakuui. GakTopbl, BIMSIOLME HA CKOPOCTb XMMUYECKON peakLin. Xumnieckoe
paBHoBecue. PaKTopbl BMMSIOWME HA COBUM PABHOBECUS XMMUYECKOW peakumn. Xumudeckas 2
TEPMOAMHAMMKA W KMHETUKA. SHEPreTUKa XMMUYECKIX MPOLIECCOB, XMMMYECKasi U ha3oBoe
paBHOBECME, KonebaTenbHble peakuum.

Tema 3. OCHOBHbI€e XapaKTepuCTMKKU PacTBOPOB W APYrUX AUCMEPCHbIX CUCTEMAX.
PactBopbl 1 Ux knaccudukaums. Cnocobbl BblpaeHusi KOHLIEHTpaLWN pacTBOpOB. Teopust
AMNEeKTPONUTUYECKON AnccoLmaLymn. KnenoTbl, Coniu, 0CHOBaHUS C TOUKW 3PEHUS SNEKTPOSUTUYECKON
avccoupaumn. VoHHble peakumu. MoHsTIS 0 NPOU3BEAEHNM PACTBOPUMOCTM.

Tema 4. BogHble pacTBopbl anekTponutoB. Boaa kak cnabbin anektponut. loHHoe
npou3BefeHure. Boabl. BooopoaHbIin 1 ryapoKCUbHbIN NoKasaTenm Boabl.

M'waponus conei. BogopoaHbiin nokasatesns W Wwkana pH. 3HaveHue curbHbIX U crabblx
9NEKTPONNTOB B CENMbCKOXO3ANCTBEHHO 0Tpaciin. OKUCNUTENbHO-BOCCTaHOBUTENbHbIE
peakumnu. CteneHb okucnenus. Okucnutenu n BocctaHosutenu. CocTaBneHne ypaBHeHUs
OKUCNNTENbHO-BOCCTAHOBUTESBHBIX Peakumn. Ponb OKUCAMTENBbHO-BOCCTAHOBUTESbHbIX
NPOLIECCOB B NMPUPOAE U B CENbCKOXO3MCTBEHHOM NPOU3BOACTBE.

Pasgen 2. Metannbl. aneKTPOXVIMVI‘-IeCKVIe npouecchbl. OpraHM‘-IECKVIe coeaAnHeHunA

2. | Tema 5. O6wue cBoncTBa MeTannoB 1 cnnasoB. [MonyyeHune metannos. Kopposus
MeTannoB U 3awuTa ot Koppo3uu. ObLas xapakTepuctuka MeTannos. [onoxeHune
MeTannos B nepuoguyeckoin cucteme [1./. Megeneea. Knaccudmkaums Metansos.
dunanyeckne n xMmyeckue CBOMCTBa MeTanmnoB. Metannuyeckue crnasbl. 2
[MoHsATUE O KOPPO3MOHHOM NpoLecce. Knaccugukaums KOppo3MOHHBIX NMPOLLECCOB. XUMUYECKUIA
npovecc kopposuu metannos. bopsba ¢ kopposweit metanna. MHrmbutopsl kopposun. Bpea,
HaHOCMMbIN KOPPO3We HAPOLHOMY XO3SMCTBY.

3. | Tema 6. AnekTpoAHble NOTEHUMUANbI U XUMUYECKME UCTOYHNKMN INEKTPUYECKON IHEPTUM.
[MoHaTMS 06 aNeKTPOAHbIX NoTEHUManax. YpaBHeHne HeHcra. Psag cTaHgapTHBIX NeKTPOaHbIX
noTeHUWanoB. anbBaHNYeCK1e aNEMEHTbI KaK UCTOMHWKW AN NPEeBPaLLEeHNs SHeprim
NPOTEKaHUs peakLun B 3NEKTPUYECKYIO SHEPrut0. [prMeHeHNe ranbBaHNYecKnX AIEMEHTOB.
AxkymynsTopbl. Buabl akkyMmynsiTopoB (KUCNOTHbIE MW CBUHLIOBLIE aKKYMYNATOPbI,
LenoYHbIe akKyMmynaTopbl). [poLecc pa3psaki U 3apsaku CBUHLOBbIX akKyMYSTOPOB.
[MpuUroToBneHMe pacTBopa CEPHON KUCIOTbI ANS 3apsaky akkyMynstopa 1 Mepbl 6e30nacHOCTH.
[TpUMEHEHNE CBUHLIOBbIX aKKyMynsTopoB. LLienoyHble akkyMynsTopbil.

Tema 7. nektponu3. 3akoHbl Papapes. MoHATUS 06 aneKkTponu3e. SNEKTPONU3 pacniaBoB U
pacTBOPOB 3NeKTpoNuUTOB. ocnenoBaTenbHOCTL paspsaku MOHOB. 3akoHbl Papages. Boixog no 2
TOKY W MPaKTUYECKOE MPUMEHEHNE 3NEKTPONM3a. KayeCTBEHHbIN 1 KONIMYECTBEHHbIA aHanus.

Tema 8. Oprannyeckue coegmHenmns. Xummueckumn coctaB FCM. Ctpoenue,
KnaccudukaLmus 1 CBOACTBA OPraHNYeCcKoro coeanHeHus. NonyyeHne n xummyeckne CBOMCTBa 2
yrnesogopoaa (npegenbHblX, HenpegenbHbiX, apoMaTiieckux). MonumepHble COeANHEHMUS.




CTpoeHue nomymepHbIX coeanHeHuI. [onyMepHble COeAMHEHUS, MPUMEHSIEMbIE B
CENbCKOXO3ANCTBEHHON NPOMBILLNIEHHOCTH

Pa3HoBMAHOCTM TONNMBA (MO NPOUCXOXAEHWUIO M arperaTHOMY COCTOSHUIO). HedpTb kak
WCTOYHUK NOMNYyYeHUs TONNMBa A1 Apurateneit. TepMUYeckuin KDEKUHN U KaTanmTnyeckui
KPEKMHr. Yrnesogopogsl, Bxogsiume B coctas Tonnmea ans [BC.

WUtoro:

16

OuHo — 3a04Has popma 00yueHuUs

Ne
n/n

HanmeHoBaHue Tem nekumm

Kon-Bo
yacoB

Paspen 1. O6wasn xumus

Tema 1. BBepeHue. OCHOBHbIe MOHATUA U 3aKOHbI XMMUKU. CTpOeHKe aToMma.
Mepuopanyeckuit 3akoH u MNC anemenToB [1. 1. MeHaeneeBa. Xumus - Kak Hayka 1 ee CBSA3b C
APYrMMW HaykaMn. 3HaYeHre XUMWK 4115 CneuuanicToB arpoMHXEHEPHbIX CeLmanbHOCTEN.
OCHOBHbI€E CTEXMOMETPUYECKIE 3aKOHbI. /ICTOPWS OTKPLITUS CNOXHOCTK aToMa. OCHOBHbIE
MPUHLMMbI KBAHTOBOW TEOPUM CTPOEHMS BeLecTBa. KBaHTOBbIE YMCIA U UX XapaKTEPUCTUKA.

Tema 2. XuMMn4eckasi KNHETUKA U paBHOBECHE B FOMOTeHHbIX W reTePOreHHbIX CUCTEMAX.
Xumuyeckun katanus. [oHATUS O CKOPOCTU XUMUYECKOW peakUmi. [OMOreHHbIe 1
reTeporeHHble peakumn. GakTopbl, BAMSIOLME HA CKOPOCTb XMMUYECKOM peakLmn. XUMUYECKoe
paBHoBecue. PaKTopbl BMMSIOLWME HA COBUIM PABHOBECUS XMMUYECKOW peakumn. Xummnyeckas
TEPMOAMHAMMKA W KMHETMKA. SHEPreTHUKa XUMUYECKIX NPOLIECCOB, XUMMYECKas U ha3oBoe
paBHOBECMe, KonebaTenbHble peakuum.

Tema 3. OCHOBHbIe XapaKTepUCTUKN PacCTBOPOB U APYrUX ANCNEPCHBLIX CUCTEMAX.
PactBopbl 1 1x Knaccudukaumst. Cnocobbl BbIpaXeHUst KOHLEHTpaLWM pacTBOPOB. Teopus
SNEKTPONUTIYECKON AuccoLmaLym. KucrnoTbl, Conm, OCHOBAHUS C TOUKU 3pEHIS 3MIEKTPOITUTUHECKON
puccoumaumn. MoHHble peakumu. MoHATHS 0 NpOn3BEEHUN PAaCTBOPUMOCTMU.

Tema 4. BogHble pacTBopbl anekTponutoB. Boaa kak cnabbin anektponuT. loHHoe
npon3BeaeHune. Bogbl. BogopoaHbIit 1 rMapOKCUNbHbIN NOKa3aTenu BoAb!.

M'waponus conen. BogopoaHbin nokasatenb W Wwkana pH. 3HaveHne cumbHbIX 1 crabbix
9NEKTPONNTOB B CENMbCKOXO3ANCTBEHHO 0Tpacin. OKUCNUTENbHO-BOCCTaHOBUTENbHbIE
peakuumn. CteneHb okucnenns. Okucnutenu n BocctaHoButenu. CocTaBneHme ypaBHEHUS
OKWCIUTENbHO-BOCCTAHOBUTESbHBIX peakumu. Porb OKUCIIMTENBHO-BOCCTAHOBUTESbHbIX
NPOLIECCOB B NMPUPOAE U B CENbCKOXO3MCTBEHHOM NPOU3BOACTBE.

Pasgen 2. Metannbl. aneKTPOXVIMVI‘-IeCKVIe npoueccobl. OpraHM‘-IECKVIe coeanHeHunA

Tema 5. O6wme cBoncTBa MeTannoB U cnnasoB. MonyyeHue metannos. Kopposus
MeTannoB U 3awuTa ot koppo3uu. ObLas xapakTepuctuka MeTannos. [onoxeHune
MeTannos B nepuoguyeckoin cucteme .M. Megeneesa. Knaccudgukaums metansos.
dunanyeckne n xMMmM4eckue CBONCTBa MeTannoB. Metannuyeckue crnasbl.

[MoHsATUE O KOPPO3MOHHOM NpoLecce. Knaccugukauus KOppo3MOHHBIX MPOLLECCoB. XUMUYECKUI
npouecc kopposun metannos. bopsba ¢ koppoaueit metanna. VHrmbutopsl kopposun. Bpea,
HaHOCMMbI KOPPO3WE HAPOLHOMY XO3SMCTBY.

Tema 6. IneKTpoAHbIe NOTEHUMaNbl U XMMUYECKNE UCTOYHUKM 3NEKTPUYECKOW IHEPrun.
[MoHATMS 06 aNeKTPoAHbIX NoTEHUManax. YpaBHeHne HeHcra. Pag CTaHgapTHBIX NeKTPOAHbIX
noTeHUWanoB. anbBaHNYeCKe aNEMEHTbI KaK UCTOMHWKW AN NPeBPaLLEeHNs SHeprim
NPOTEKaHUs peakLun B ANEKTPUYECKYI0 SHePrut0. [prMeHeHne ranbBaHUYeCKX SNeMeHTOB.
AkkymynsaTopbl. Bugbl akkyMynsiTopoB (KUCNOTHbIE MW CBUHLIOBbLIE aKKYMYNATOPbI,
LenoYHbIe akKyMmynaTopbl). [poLecc pa3psaki 1 3apsaku CBUHLOBBIX akKyMYSTOPOB.
[MpuUroToBneHMe pacTBopa CEPHON KUCIOTbI ANs 3apsaky akkyMynstopa 1 Mepbl 6e30nacHOCTY.
[TpUMEHEHNE CBUHLIOBBIX aKKyMynsTopoB. LLienoyHble akkyMynsTopbl.

Tema 7. Onektponu3. 3akoHbl Papapes. MoHaTUsS 06 anekTponuse. AMEKTPONU3 pacnnasos 1
pacTBOPOB 3NeKTponuToB. MocnenoBaTenbHOCTL paspsiaku MoHoB. 3akoHsl Papages. Bbixog no
TOKY M NPaKTM4eCKoe NpUMeHeHe dnekTponm3a. KayecTBeHHbIN M KONMYECTBEHHbI aHanms.

Tema 8. Oprannyeckue coegmHenmns. Xummueckumn coctaB FCM. Ctpoenue,
Kraccugukaums 1 CBOMCTBA OpPraHNYeckoro coeanHenms. [onyyeHne n Xummyeckme CBOWCTBa




yrnesozopoaa (npefenbHblX, HenpeaenbHbiX, apoMatnyeckux). MonumepHbie coeauHeEHUs.
CTpoeHwe nonyMepHbIX CoeanHeHui. MonyMepHble COEAMHEHNS, MPUMEHSIEMbIE B
CENbCKOXO3ANCTBEHHON NPOMBbILLNIEHHOCTU

4. | PasHoBMAHOCTY TONNMBA (MO MPOUCXOXAEHWIO 1 arperaTHOMy COCTOSIHWIO). HedhTb Kak
WCTOYHUK NOMNYyYeHUs TONNMBa AN ABurateneit. TepMUYeckuin KDEKUHN U KaTanmTnyeckui
KPEKWHT. Yrnesogopoasl, Bxogsiume B coctas Tonnmea ans [ABC.
Uroro: 10
3aoyHas hopma oOydeHus
Ne Tema nekyuu Kon-Bo
n/n Paspen 1. O6was xumus 4yacoB
1. | PacTtBopbl. Teopust anekTpudeckomn guccoupasim 2
2. | Metannbl. Koppo3us MeTansioB 1 3almTa 0 Kopposuu 2
Pazgen 2. Metannbl. dnekTpoaHble noteHumanbl. OpraHuyeckue COeaUHEHMS.
3 OneKTPOAHbIE NoTeHUManbl. [anbBaHUYeCcKue anemMeHTbl. AKKyMYyNSTOPbI. JeKTPonms. 5
" | OpraHnyeckue coeguHeHust. Yrnesogopoab!l Bxoasaue B coctas TCM
UTOrro: 6
5.3. TeMaTHYeCKHUIi IJIaH MPAKTHYECKHUX 3aHATHIA
Ounas gopma oOydeHuUst
Ne
y Kon-Bo
n/n TeMbl NPAKTUYECKUX 3aHATUN
yacoB
Pasgen 1
1 lMpakTuyeckoe 3aHaTne 1. [paBonucaHne XuMmu4eckux hopmys no Knaccam HeopraHU4YeCcKux 9
COEANHEHMN.
MpakTuyeckoe 3aHaTne 2. Ctpoexne atoma. lMeproamyeckuii 3akoH u NC anemextos .M.
2 | MeHgeneesa. KBaHTOBbIE YiCna U UX xapakTepucTuka. Cnocobbl 3anucy aneKTPOHHbLIX PopMyn 2
atoma. CoBpeMeHHas hopMyn1poOBKa NEPUOANYECKOrO 3aKoHa. Tunbl XMMUYECKNX CBSI3EN
3 MpakTtnyeckoe 3aHsATHE 3. CKOPOCTb XMMUYECKMX peakLuuil. PelleHne 3agay Ha onpegdenexve 9
CKOPOCTY peaKLmu.
A lMpakTuyeckoe 3aHaTue 4. PelueHue 3agaq Ha Temy: «PactBopbl». CoctaBneHve 9
OKUCNNTESTbHO-BOCCTAHOBUTESBbHbBIX YPaBHEHNI.
Pasgen 2
6 | MNpaktuyeckoe 3aHaTue 5. 3agauv Ha onpegenexne 3.[.C. ranbBaHNYECKMX SNIEMEHTOB. 2 (2)*
7 | Npaktnyeckoe 3aHaTue 6 PelleHne 3agay Ha 3akoHbl Papages. 2
MpakTuyeckoe 3aHaTHe 7. Biabl 1 CBOMCTBA TONMMBA U CMA304HbIX MaTepuanos. [uckyccus
8 | Ha Temy: ®akTopbIl, BMSAIOLME Ha Ka4yeCcTBO 6eH3nHa». MynbTUMEANAHbIN (UNbM: «YPOKN 2
XUMUN»,
Uroro: 14 (2)*
OuHo — 3a04Has popma 00yueHuUs
Ne
y Kon-Bo
n/n TeMbl NPAKTUYECKNUX 3aHATUN
yacoB
Pasgen 1
1 MpakTuyeckoe 3aHaTue 1. [paBonucaHne XuMU4eckux opmys no Knaccam HeopraHU4YeCcKuxX 9
COEANHEHMI.




MpakTtnyeckoe 3ansATHe 2. CtpoeHne atoma. Meproamyeckui 3akoH u MNC anementos [.U.

2 | MeHpeneesa. KBaHTOBbIE YiCna U UX xapakTepucTuka. Cnocobbl 3anucy aneKTPOHHbIX opMyn
aroma. CoBpeMeHHas (hopMyI1poBKa NeEpUOSNYECKOro 3akoHa. Tumbl XMMUYECKUX CBSA3EN
3 MpakTuyeckoe 3aHaTne 3. CKOPOCTb XMMUYECKNX peakumi. PelleHne 3afay Ha onpegeneHne
CKOPOCTY peakLmu. )
4 MpakTtuyeckoe 3aHsATHe 4. Pelenne 3agay Ha Temy: «Pacteopbi». CocTaBneHue
OKUCNNTENIbHO-BOCCTAHOBUTESBHBIX YPaBHEHNN.
Paspen 2
6 | Mpaktuyeckoe 3aHaTme 5. 3agauv Ha onpegenexve 3.0.C. ranbBaHNYECKMX SEMEHTOB.
7 | Mpaktnyeckoe 3aHaTHe 6 PelleHne 3aday Ha 3akoHbl Papages.
MpakTnyeckoe 3aHATUe 7. Buabl 1 CBOWCTBA TONNMBA U CMA304HbIX MaTepuanos. [uckyccus 4
8 | Ha Temy: DakTOpbI, BAMSIOLME Ha Ka4eCTBO BeHanHay». MynbTUMeaNIHbIN nnbM: «YpOoKH
XUMUN»,
Wroro: 8
3aounas hopma oOydeHus
Ne y Kon-Bo
TeMbl NPAKTUYECKUX 3aHATUN
n/n yacos
Pasgen 1
1 | Mpaktuyeckoe 3aHaTne 1. CtpoeHne atoma. MNepuognyeckuii 3akoH v NC anementos [.M.
MeHzeneesa. KBaHTOBbIE Ymcna 1 Mx xapaktepuctuka. Cnocobbl 3anucy aNeKTPOHHbBIX PopmMyn 9
atoma. CoBpeMeHHas hopMyn1poBKa NEPUOANYECKOrO 3aKoHa. TUMbl XMMUYECKNX CBA3EN.
PelueHue 3agay Ha Temy: «PacTBopbl». CocTaBneHne OKUCIUTENbHO-BOCCTAHOBUTENBHBIX
YPaBHEHW.
Pasgen 2
9 MpakTnyeckoe 3aHsATHe 2. 3agaun Ha onpegenerne. 3.0.C. ranbBaHNYECKUX 3NIEMEHTOB. 9
PelleHune 3aaay Ha 3akoHbl ®apages. Buabl M CBOWCTBA TOMMMBA M CMA304HbIX MaTepuarnos.
Wroro: 4
TemaTuveckuil Mi1aH JadopPaTOPHBIX 3aHATHI
Ounas dopma 00yueHus
Ne y Kon-Bo
TeMbl nabopaTopHbIX 3aHATUK
n/n yacos
Pasgen 1.
JlabopamopHas paboma Ne 1. WHCTpyKTax no TexHuke 6e3onacHocTi npum pabote B
1 XMMnyeckon nabopatopuu. Knaccutukaums v HOMEHKNaTypa HeOPraHUYECKUX COELUHEHN. 5
X1UMUYeCKne CBOMCTBA M NOMNYyYeHNe HeopraHMYeckux coeanHeHunin. flenosas urpa. Tema:
«Peabunurauma XMM1MK Kak HayKu».
5 JlabopamopHasi paboma 2. OCHOBHbIE 3aKOHbI CTexuomeTpun OnpeaeneHne MonspHoOM 5
MacChl 9KBMBASIEHTA MarHus.
JlabopamopHas paboma Ne 3. Xumuyeckasi KUHeTHKa 1 XMMUYECKOE PaBHOBECHE.
3 a) 3aBMCMMOCTb CKOPOCTH PeaKLui OT KOHLEHTPALWW pearvpyioLLyyx BELLECTB U OT 5
Temnepatypbl; 6) CMeLLeHe XMMUYECKOTO PaBHOBECUS MPW U3MEHEHMM KOHLIEHTpaLum
pearvpyrowmx sewects. MynstumeaninHbIn dounbM: «CKOPOCTb XMMUYECKON peakLn».
JlabopamopHas paboma Ne 4. Pacteopbl. BogopoaHbii nokasatens — pH-.
OneKkTpoNuUTUYECKas guccoumaumns u rmaponna conen. a) Okpacka MHAMKATOPOB NOA AENCTBUEM
4 | pacTBOpOB KMCNOT U Wenoven; 6) Onpegenexne peakumm cpeabl Npy rMApONM3e pasnmyHbIX 4
COnen; B) ONeKTPONpPOBOAHOCTb PAaCTBOPOB 3MEKTPOSIUTOB; ) 3aBUCUMOCTb CTEMEHM
anccoumaumm ot pa3basneHus.
5 JlabopamopHas paboma Ne 5. OkucnnTenbHO-BOCCTAHOBUTESbHbIE peakLui. 3aBUCUMOCTb 9

OKMCNMTENbHO-BOCCTAHOBUTESbHbBIX MPOLECCOB OT peakuuu cpegbl.




Pasgen 2.

JlabopamopHasi paboma Ne 6. Koppo3us MeTannos u cnocobbl 3aLLuTbl OT Hee.

a) Koppo3ws OLMHKOBaHHOTO 1 NyxeHoro xenesa; 6) MpotektopHas 3awwuTa; B) MaccusnpoBaHie
METasoB 1 Pofb 3aLLYMTHBIX MIEHOK B MPOLLECCE KOPPO3WK; §) BRusiHWe anekTponnTa Ha npouecc
KOpPPO3nK

JlabopamopHast paboma Ne 7. JnekTpoxummdeckue npoLeccsl. ManbBaHYeckie SNeMeHTbI. a)
MomyyeHne SMEKTPUYECKOTO TOKa C MOMOLLbIO XMMUYECKO! peakumm; 6) B3aumHoe BbITECHEHNE
METanmoB W3 UX PacTBOPOB 3aBUCUMOCTY OT BENMMYMHbI SNEKTPOAHOrO NoTeHuMana

JlabopamopHass paboma Ne 8. JnekTponu3 BOAHbIX PACTBOPOB 3NEKTPONMTOB. [MonyyeHne
METaNMOB C NMOMOLLI0 AMEKTPONN3a.

JlabopamopHasi paboma Ne 9. a) AHanu3 Ha cogepxaHue BOAOPACTBOPUMBIX KUCMOT U
wenoveir B aBTOMOOMNbHOM OeH3uHe; 6) KauyecTBeHHOoe onpedeneHue oneguHOB B
aBTOMOOUMBHOM OEH3MHe.

UTOro

20

OuHo — 3a04Has popma 00yueHuUs

Ne
n/n

TeMbl nabopaTopHbIX 3aHATUK

Kon-Bo
yacoB

Pazgen 1.

JlabopamopHas paboma Ne 1. WHCTpyKTax no TexHuke 6e3onacHocTi npum pabote B
XuMnyeckoi nabopatopuu. Knaccudukaums 1 HOMeHKNaTypa HeOPraHUYECKUX COeaUHEHN.
X1UMUYeCKe CBOMCTBA W NOMNYyYeHNe HeopraHMYeckux coeanHeHunin. [lenosas urpa. Tema:
«Peabunurauma XMM1MKU Kak HayKu».

JlabopamopHasi pa6oma 2. OCHOBHble 3aKOHbI CTexMoMeTpin OnpeaerneHine MonapHoIA
MacChl 3KBMBANEHTa MarHus.

JlabopamopHas paboma Ne 3. Xummnieckas KMHETMKA 1 XMMUYECKOe paBHOBECHE.

a) 3aBMCMMOCTb CKOPOCTM peakLiu OT KOHLIEHTPaLMK pearnpyoLmnx BeLecTs 1 oT
Temnepatypbl; 6) CMeLLeHe XMMUYECKOrO PaBHOBECUS NPW U3MEHEHUMN KOHLIEHTpaLuu
pearvpyrowmx sewects. MynstumeannHbIN ounbM: «CKOPOCTb XMMUYECKON peakLmn».

JlabopamopHas paboma Ne 4. PactBopbl. BogopoaHbiin nokasatens — pH-.
OneKkTpoNuUTUYecKas auccoumaumns u rmaponns conen. a) Okpacka MHAMKATOPOB NOA AeCTBIUEM
PacTBOPOB KMCMOT U Wernoveir; 6) Onpeaenexne peakuyuy cpedsl NPy rMAPONM3e pasnmnyHbIX
Conen; B) ONeKTPOnpOBOAHOCTb PACTBOPOB 3MEKTPOSIUTOB; ) 3aBUCUMOCTb CTEMEHM
auccoumaunm ot pasbasneHus.

JlabopamopHast paboma Ne 5. OKMCNUTENBHO-BOCCTAHOBUTENbHBIE PeaKLMK. 3aBUCUMOCTb
OKUCIINTENBHO-BOCCTAHOBUTENbHBIX MPOLIECCOB OT peakLuu CPebi.

Pazgen 2.

JlabopamopHas paboma Ne 6. Koppoanst MmeTannos v cnocobbl 3awuTbl OT HEE.

a) Koppo3ust OLMHKOBAHHOTO 1 NYXEHOr0 xenesa; 6) MpoTekTopHas 3awuTa; B) MaccusnpoBaqme
MeTaroB 1 porb 3aLLWTHbIX MIEHOK B NpoLecce Koppoauu; r) BrinsHue anekTponuTta Ha npoLecc
KOppo3uu

JlabopamopHasi paboma Ne 7. SnekTpoxummyeckue npoLeccbl. ManbBaHUYecke dNeMeHTbI. a)
lMonyyeHne 3aneKTPUYECKOro TOKa C MOMOLLbIO XMMUYECKON peakuum; 6) BaaumHoe BbITECHEHME
METasrioB U3 UX pacTBOPOB 3aBUCUMOCTM OT BEMWYMHbBI 3IEKTPOAHOTO NOTeHUMUana

JlabopamopHass paboma Ne 8. OrekTponn3 BOAHbIX PacTBOPOB 3MEKTPONMTOB. [Mony4eHue
METasIOB C MOMOLLBIO SEKTPONN3a.

JlabopamopHass paboma Ne 9. a) AHanu3 Ha cogepxaHue BOAOPACTBOPUMBIX KUCAOT W
wenoyen B aBTOMOBUNbHOM 6eH3uHe; 6) KavecTBeHHoe onpegeneHve oneguHoB B
aBTOMOBUINLHOM BeH3MHe.

UToro

12




3aounas ¢hopma oOyueHus

Ne

n/n

Tembl nabopaTopHbIX 3aHATUM

Kon-Bo
Yyacos

Pasgen 1

JlTabopamopHas paboma Ne 1. WHCTpyKTax no TexHuke 6e3onacHocTi npum pabote B
XMMnYeckoi nabopatopuu. Knaccudukaums v HOMEHKNATypa HEOPraHUYECKUX COEAUHEHN.
XUMUYecKme CBOWCTBA U MOMNyYeHe HEOPraHNYeCKNX coeanHeHni. [lenosas urpa. Tema:
«Peabunutauua xumum kak Hayku». JlabopamopHas paboma Ne 2. PacTeopbi.
BogopogaHbin nokasatens — pH-. QnekTponuTnyeckas anccounanms 1 rmaponus conen. a)
Okpacka MHAVMKaTOPOB NOA AEMCTBMEM PACTBOPOB KMCNOT U Lwenoyeit; 6) Onpeaenexmne
peakLuu cpedpl Npu ruaponnae pasnuyHbIX Conen; B) OnNeKTponpoBOAHOCTb PacTBOPOB
9NEKTPONUTOB; ) 3aBUCMMOCTb CTENEHM AMccoumaLmm oT pasbaBneHus.

Pasgen 2

JlabopamopHas paboma Ne 3. OnekTponn3 BOAHbIX pacTBOPOB SNEKTPONUTOB. MonyyeHne
METasoB C MOMOLLbH SNEKTPOnn3. AHanu3 Ha coaepXaHue BoLOpacTBOPUMbIX KUCMOT U
Liernoyeil B aBTOMObUNbHOM BeH3nHe; KauecTBeHHOE onpeaeneHne oneguHos B
aBTOMOOMNbHOM 6eH3unHe. JTabopamopHasi paboma Ne 7. 3neKkTpoxummnieckme npoLEeccsl.
l"anbBaHUYeckue aneMeHTbl. a) MonyyeHne anekTpUYecKoro Toka ¢ MOMOLLbIO XMMUYECKO
peakLuu; 6) BsanmHoe BbITECHEHME METaNMOB W3 UX PaCcTBOPOB 3aBUCUMOCTM OT BENTNYMHbI
9NEKTPOLHOrO NOTeHUMana. AneKTponn3 BOAHbIX pacTBOPOB 3MEKTPOUTOB. [NonyyeHune
MeTansioB C NOMOLLbIO SMIEKTPONM3a.

UToro

5.4. Conep:xaHue pa3aejioB IMCHUINIMHBI.

Ne

n/n pasgena

HaunmeHoBaHue
CopepxaHue pasgena

KomneteHuuu

Pasgen 1.

O6was xumus Tema 1. BBegeHue. Xumus kak pasgesn eCTeCTBO3HaHUS - Hayka O
BELLECTBAX M X NpeBpaLleHmsx. Mecto xumum B CUCTEME HayK.
3HaYeHe XUMUN B U3Y4EHUM NPUPOABI N PA3BUTUN TEXHUKN.
[MpoCTOE 1 CrIOXHOE BELLECTBO. 3aKOH COXPaHEHWsi MaTepun, 3aKOH
NOCTOSIHCTBA COCTaBa BELLECTBA, 3aKOH KpaTHbIX OTHOLLEHMA. Monb.
MocTosiHHast ABoragpo, MonsipHasi Macca, 3akoH COXpaHeHWst Macehbl
BeLLEeCTBa, NOCTOSHCTBA COCTaBa, 3akoH ABOragpo, XMMUYECKNIA
9KBMBAIEHT, (PAKTOP SKBMBANEHTHOCTW, MONSIPHAs Macca
9KBMBaneHTa, 3aKOH 3KkBMBanNeHToB. Cnocobbl pacyeTa ManspHbIX
macc rasa. YpasHeHue KnainepoHa - MeHgeneesa. CtpoeHue
aToma u cucTemaTka XMMMYecKux anemeHToB. CTpoeHue
aToma, nepuogmnyeckuii 3akoH .M. MeHngeneesa v xummyeckas
CBSA3b: OCHOBHbIE MPUHLMMLI KBAHTOBOW TEOPUM CTPOEHNS
BeLUEeCTBa; KBaHTOBbIE YKCNa; rMaBHoe, OpbuUTanbHOE, MarHMTHOE U
CMUHOBOE; SHEPreTUYECKIe YPOBHM 1 NMOAYPOBHW aTOMa B OCHOBHOM
cocTosHu; MpuHumn Maynu, npaBuno XyHAa; 3NeKTPOHHbIE
emKocTn opbuTanen, NoaypoBHEN 1 ypOBHEN aToma; cnocobbl
3anuncy ANeKTPOHHbLIX (hOPMYN aToMa; COBPEMEHHas
bopMynMpoBKa NEPUOSMYECKOrO 3aKoHa ; CTPYKTypa
NeproanYECKoil CUCTEMbI; NEPUOANYHOCTb N3MEHEHMS CBOCTB
9NEMEHTOB: 3HEPrUN NOHM3ALMM, CPOACTBA K 3IIEKTPOHY,
9NEeKTPOOTPULATENBHOCTb; TUMbl XMMUYECKOW CBA3M;
XapaKTEPUCTUKMN CBA3EN; METOA BarEHTHbIX CBS3EMN, MeTOo
MONEKyNApHbIX opbuTtanen. PeakumoHHas cnocobHOCTL BELLECTB.
XUMWS 1 NepUoanYecKasi CUCTemMa dNemMeHTOB.

UAa-Lonk-1
MO-2onk-1
MA-3onk-1




O6was xumus

Tema 2. XuMuyeckas KWHETUKA M XUMUYECKOe paBHOBeCHe.
CKOpOCTb XMMUYECKOW peakuun 1 (hakTopbl, BIUAKOLLME HA HEro;
3aKOH eNCTBYIOLLMX MacC NS 3neMeHTapHON CTaaun XUMUYECKOM
peakLun; KOHCTaHTa CKOPOCTW peakLuu; 3aBUCUMOCTb CKOPOCTM
XMMUYECKOW peakLum oT TemnepaTtypbl, Npasuno BaHT-Iodda;
ypaBHeHue AppeHunyca, S3Heprns akTuBaLum; Katanua, katanusaTop,
(DepMEHT; 3HaHWE Y4eHNst O CKOPOCTU XMMUYECKON peakLmn B
XvMUK, 61OMoruK, B CeNbCKOM XO3ANCTBE; XMMUYECKOE PaBHOBECUE
KaK KOHEYHbIN pesyrbTaT Camonpou3BOSIbHOMO NPOTEKAHNS
obpaTumon peakuun, AMHaMUYECKUIA XapaKkTep XUMUYECKOro
PaBHOBECWS, MPU3HAKN UCTUHHOTO PABHOBECHS, 3aKOH [ENCTBYHOLLMX
Macc Ans XMMUYeCckoro pasHoBecus, npuHuun Jle-lartense, ponb
XUMWUYECKIX paBHOBECUI B Npupoae. XMMUYECKUI KaTanua:
Xumuyeckas TepMognHaMmuKa N KUHETUKA. QHEpreTuka XMMUYECKNX
NpoLECcoB, X1MUYeckas U (hasoBoe paBHOBeCKe, konebaTenbHble
peakuuu.

MO-lonk-1
UA-2onk-1
Na-3onk-1

O6buwasa xumus

Tema 3. PactBopbl. Vx knaccudpmkaums. PactBopbl Kak
AmncnepcHble cucteMbl. PactBopumocTs BelwecTs. Cnocobb
BbIPaXeHMs KOHLEHTPaLW pacTBOPOB: MONSPHAs KOHLIEHTpaLus,
MOSipHas KOHLEHTpaLWs dKBMUBareHTa, MaccoBas AONS.
OneKTponUTUYEeCcKas ANCCOLMaLINS, KOHCTaHTa W CTeNeHb
auccoumaunmn, cunbHble 1 cnabble anekTponuTbl. Knenotsl, conu,
OCHOBAHME C TOYKW 3PEHNS ANEKTPONUTUYECKON auccoLpaLmm.
/oHHble peakuuu. [oHATUE O NPOM3BEeLEHUN PACTBOPUMOCTY.
[lncnepcHble cucTembl. InekTpoxummyeckue cuctemsl. Tema 4.
Teopus aNeKTPONUTUYECKON anccoumaumu. Boga kak cnabein
anekTponuT. MoHHble nponsseaeHns Bogpl. uccoumaums Boabl.
BopopoaHbIn 1 rMapoKCUIbHBIN NoKasaTenu pacTBOPOB; MAPONN3
Ccomewn, Tunbl rMaponu3a coneit. BogopoaHeli nokasatesb U Wkana
PH. Cnocobbl pacyeta PH pacTBopoB CinbHbIX 1 cnabbix
9NEKTPONMTOB. 3HaYEHe PacTBOPOB CUMbHbIX 1 Cabblx
SNEKTPONMTOB B XMW, Gronorum 1 reoxmmmn. OCHOBBI
BOAOMNOATOTOBKM.

UAa-Lonk-1
MA-2onk-1
NA-3onk-1

O6was xummns

OKuUCNUTENbHO-BOCCTAHOBUTENbHbIE PeakLuu: CTeNeHb
OKMCHEHNS!, OKUCIIUTENW N BOCCTAHOBUTENM; COCTABIIEHNE
YPaBHEHUS OKUCITENbHO-BOCCTAHOBUTENbHbIX PEaKLMii; porb
OKMCTUTENbHO-BOCCTAHOBUTESbHbBIX MPOLECCOB B NPUpOLe U
CENbCKOXO3SIMCTBEHHOM NPOK3BOACTBE. KUCNIOTHO-OCHOBHbIE 1
OKMCUTENbHO-BOCCTAHOBUTESbHbIE CBOVCTBA BELLECTB.

MO-lonk-1
UA-2onk-1
MA-3onk-1

Paspen 2

Metannb..
OpraHuyeckue
COEANHEeHMSs.

Tema 5. Metannbl. 3aBUCMMOCTb XMMWUYECKMX CBOWCTB METanNoB
OT VX NOMNOXeHns B nepuogundeckon cucteme .M. Mengeneesa v B
psgy CTaHAAPTHBIX ANEKTPOAHbIX NoTeHumanos. Obuwue cBoicTBa
mMeTannoB. Knaccudukaums Metannos. Gusmyeckme 1 xummyeckmne
ceowcTBa. [onyyeHne meTannos u3 pya. Cnocobbl oboralleHus
pya. MeTannuyeckue cnnasbl. Kopposus metannoB. [MoHATHS O
KOPPO3MOHHOM NpoLecce. XMMUYECKUIA NPOLLECC KOPPO3UK
meTannoB. Knaccudmkaums KopposnoHHbIX npoLeccos. bopbba ¢
Koppo3uen MeTanna. 3alnTHbIE NOKPbITUS. AHTUKOPPO3UOHHOE
nermpoBanue metanna. O6paboTka KOPPO3MOHHOM Cpespbl.
Xumunyeckas kopposus. InekTpoxummyeckas Koppoaus. Cnocobb
3alMTbl METaroB OT KOPPO3UMN: HAHECEHWE METaNNMYECKIX 1
HEMETanIMYecKnX NokpbITHiA, 06paboTka KOPPO3MOHHOW Cpeasl,
ANEKTPOXMMMYECKIE METOAbI 3aLLMTbI OT KOPPO3uK. VIHrMbUTOpLI
Kopposuu. Bpep, HAHOCUMbI KOPPO3NEN HAPOOHOMY XO3SICTBY.

MO-lonk-1
MA-2onk-1
Na-3onk-1




AnekTpoxummuye
CKue npouecchbl.

Tema 6. AneKTpoAHbIe NOTEHLMANbI U XMMUYECKUE UCTOYHUKU
3NeKTPUYECKON 3Hepruu. anbBaHNYeCKNe dNeMeHTbI Kak
UCTOYHWKN NS NPEBPALLEHNS SHEpriv NPOTEKaHUS peakLmm B
ANEKTPUYECKYI0 3HEPTrni0. OKUCAMTENbHO-BOCCTAHOBUTENbHBIE
peakLun 1 aNeKTpuyecknin Tok. MNoHaTMS 06 aNeKTpoaHbIX
noTeHumanax. [JBONHON 3NEKTPUYECKII CROW Ha rpaHuMLe: aneKTpoa-
pacTtBop. YpaBHeHWe HepHcTa. Pag ctaHgapTHbIX SNEKTPOAHbIX
noTeHuuanos. MpUMEHEHNE ranbBaHUYECKUX 3IEMEHTOB.
TonnueHble anemeHTbl. AKKymynaTopbl. Buabl akkymynsitopos
(KNCNOTHbIE MW CBUHLIOBbLIE aKKyMYNATOPbI, WeNoYHble
akkymynartopbl). [pouecc paspsagkv 1 3apsgkv CBUHLOBbIX
akkymynsTopos. [purotoeneHne pacteopa CepHOM KUCMOTbI ANs
3apsiaky akkymynsatopa 1 Mepbl 6e3onacHocTy. MpumeHeHne
CBUMHLIOBbIX aKKyMynsaTopoB. LLlenoyHble akkymynsaTopb!.
[MpUroTOBMEHME SNEKTPONUTA AN 3apSAKM akKyMynsTopa.
MpenmyLLeCcTBa 1 HEAOCTATKM LEMOYHBIX U KUCIOTHBIX
aKKyMynsTopoB. MpUMeHeHe LLeNOYHbIX aKKyMYNSTOPOB.

MO-lonk-1
UA-2onk-1
Na-3onk-1

OpraHuyeckue
COeANHEHUS.

Tema 7. dnektponus. MNoHsaTME 06 anekTponuae. NeKTponu3
pacnnaBoB M PacTBOPOB 3NEKTPONMTOB. [poLecchl Ha anekTpoaax.
MocnenoBaTenbHOCTL pa3psifa MOHOB Ha KaToge U aHoge.
CyLHOCTb NpoLecca anekTponuaa. lNocneaoBatensHOCTb paspsakm
MOHOB. ONEKTPONN3 PAaCTBOPUMBIM 1 HEPACTBOPUMbIM aHOAOM.
3akoHbl ®apages. Bbixog no TOKy M NpakTU4ECKOe NPUMEHEHME
ANeKTponu3a.

Ma-lonk-1
UAa-2onk-1
MA-3onk-1

AnekTpoxummuye
CKune npouecchbl.

Tema 8. OpraHnueckue coegnHeHus. CTpoeHwe, Knaccugukaums
11 CBOWCTBA OPraHNYeckoro CoeanHeHus. MonyyeHne n Xummyeckmne
CBOWCTBA yrnesogopoaa (NpeaenbHblX, HenpeaenbHbIX,
apoMaTUYeCKmX).

MonumepHble coeanHeHns. CTpoeHWe NONyMepPHbIX COEANHEHNI.
[MonymepHble COEANHEHMS, MPUMEHSIEMbIE B CEIbCKOX03NCTBEHHON
NPOMbILLIEHHOCTY.

UAa-Lonk-1
MA-2onk-1
NA-3onk-1

MeTannbl.
OpraHuyeckue
COeAMHEHMUS.

Xumunueckun coctaB FCM. PasHoBuaHocTu Tonnmea (Mo
NPOUCXOXOEHNIO 1 arperaTHOMy COCTOSIHWIO). HedhTb Kak MCTOUHMK
Mnosly4eHns Tonnmea Ans apuratenen. TepMUYECKUN KDEKUHT U
KaTanmTUYeCKUM KPEKUHT. YrneBoaopoab!, BXOASLLME B COCTAB
Tonnmea ans [ABC. BnusHue pasnnyHbix yrnesogopoaos Ha
kayecTBO ToMNnMBa. [onyyeHne apomMaTM3MpoBaHHOrO BeH3nHa.
BnnsiHne npogyKToB CropaHus TONMMBA Ha OKPYXatoLLyHo cpesy.

UAa-Lonk-1
MO-2onk-1
MA-3onk-1

CamocmosimenbHasi paboma (CPC), 8 m.u.. 58 30 28

NnoaroToBKa K NPaKTU4YECKMM 3aHATUAM

18 10 8

CaMOCTOATEIbHOE M3yYeHne TeM 20 10 10

pedepat

4 2

[oknag,

NoAroToBKa K TEKYLLEMY KOHTPOMHO 12

2
4 2 2
6 6

Umozoeas ammecmayusi 3Kk3aMeH 36 36

6. YueOHO-MeTOAMUECKOE 0OeceueHne CaMOCTOSITeIbHOI padoThI

Temamuyueckuil nian camocmosmenbHou pa60mbl

n/n

PeKOMeHAyEMbIe NCTOYHUKHN

TemaTuka caMoCTOATENbHOW PaboThi Kon-Bo yacoB uHdpopmaumm (N2 UCTOYHMKA)




aononHuten (MHTepHeT-
O |03 3 (MZC:%BII;aI'I;J‘J,) bHas (M3 n.8 | pecypchl) (13
' PML) n.9 Prf)
1. | OCHOBHbIE KNacChbl HEOPraHMYECKNX COEANHEHWI 4 4 6 1,2,3 45,6 1-7
2. | OCHOBHbIE CTEXMOMETPUYECKME 3aKOHBI XUMNW 4 4 6 3 45,6 1-7
3. | CtpoeHnue aToma. 2 4 | 6 123 5,6 1-7
4. | Katanus 4 4 6 1,2 45,6, 1-7
5. | XuMnyeckas KMHeTuka 4 4 6 1,2,3 5,6,8 1-7
6. | PactBopsl. 4 4 6 1,2 6 1-7
7. | OkucnnTenbHO-BOCCTAHOBUTENBHbBIE PeaKLm 4 6 6 12 456,78 1-7
8. | buoreHHble S, P- anemeHTbI 4 6 6 1,2 45,6,7,8 1-7
9. | OCHOBHbIE KNacchbl HEOPraHUYECKIX COEANHEHNI 4 6 6 1,2 5,6 1-7
10 OTnunyve anekTponu3aa Ha MHEPTHbIX dNeKTpoaax 4 6 6 12 56 1.7
Ha PacTBOPUMbIX aHOAaX
11. | 3akoHbl Papages. 4 6 6 1,2 456,78 1-7
12. | AGCOMIOTHbIE 1 OTHOCUTENbHBIE NOTEHLMANbI. 4 6 6 1,2 45,6,7,8 1-7
13. | CocTaBneHve cxembl ranbBaHUYECKOrO IEMEHTA. 4 6 6 1,2 5,6 1-7
14. | Pedbeparsbl, [Joknagb! 4 6 8 1,2 56,7 1-7
15. | MMoAroToBKa K TEKYLLEMY KOHTPOMHO 4 6 8 12 5,6,7 1-7
Bcero 58 | 78 | 94

IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecCIeYeHUs
JJI51 CAMOCTOSITEJIbHOM PadoThI

Jlst mpoBeieHUsT CaMOCTOSITEIIBHONH PaOOThI 10 XUMHUYECKUM JTUCIHUIUIMHAM 10
Kadeape XUMUU U3JJaHbl CIETYIOIINE METOJUYECKUE YKA3aHUS:

1. Araena P./l., CranbmakoBa B.I1., UcaeBa H.I'. «KonTposib u camoctosiTenbHas
paboTa 1o XumMuu». Y4eOHO - METOAMYECKOe MOcoOue /ISl CTYIeHTOB 1-T0 Kypca crell.
111801-Berepunapus, 111100-3ootexnus, 111400-Bomnbie  Ouopecypcbl
aKBaKyJIbTYpa, 110400-Arponomus, 110500-CanoBoactBo,110900-TexHomorus
IPOU3BOJICTBA U MepepadboTku c.-x. mpoaykToB, 110800-ToBapoBeneHne u skcnepTusa
ToBapoB. Maxaukana, 2013.

2. Artaesa P.JI., CranpmakoBa B.Il.,, Mcaesa H.I'., AsmuzoBa 3.A. «YueOHO-
METOJIMYECKOe MocoOue 1o Xumuu». [l KOHTPOJIST U CaMOCTOSITEIBHOU pPaldOThI
cTyneHToB 1-kypca no HampasiaeHusiM noaroroBku 19060 - TpancnopTHble CpeicTBa,;
110800- Arpounxenepus. Maxaukana, 2013 r.

3. OcraeBa I'.10. «Xumus. Teopwusi, cpaBoYHbIE MaTepHaIbl, JTAOOPATOPHBIC
paboThI, KOHTPOJILHBIC 3aJIJaHUS ¥ IPUMEPHI PEIICHHUS 3aa4. yueO. mocooue st By30B»/
I'.1O. Ocraena, A.A. [1lanacenko, E.B. [TonsxoBa; mox o6, pex. npod. .M. ITanucosa.
— 3-¢ W31., JIOTIOJIH. U nepepao. — M.: MA/JIN, 2013.
http://ebs.rgazu.ru/index.php?g=node/3078.



http://ebs.rgazu.ru/index.php?q=node/3078

4. Meronuyeckue yka3zaHusi AJI1 CaMOCTOSITENIbHOM paboThl MO JAMCLHUIIIMHE
«Xumus», HampasineHue nonaroroBku  35.03.06  Arpoumkenepusi, npoduiIb
«TexHndyeckne cucteMbl B arpoomsHece»/ monrot. T. A. VBanosa — niepepa0. u jgom. —

Benukue Jlyku: Uzn-so ®I'6OY BO Benukonykckas 'CXA, 2018.

MeToanyeckue peKOMEeHAANUM CTYIEHTY K CAMOCTOAATEJIbHOM padoTe

CamocrosiTesibHAast padoTa CTYJEHTOB, MIPEAYCMOTPEHHAsS YYEOHbIM IJIAHOM B
oobveme 58/94 gacoB, cOOTBETCTBYET OoJiee ITyOOKOMY YCBOSHHUIO M3y4aeMOro Kypca,
dbopMHpyeT HABBIKU MCCIIEIOBATEIBCKON PabOThl M1 OPUEHTUPYET CTYJIEHTOB HA YMEHUE
MPUMEHSITh TEOPETUUCCKUE 3HAHMS Ha TTPAKTHKE.

Pe3ynbpTatel caMOCTOSATENbHON pPabOThl KOHTPOJUPYIOTCSA MPENOoJaBaTeieM H
YUUTBHIBAIOTCS MpU aTTeCTalluu CTyldeHTa.  llpu 3TOM mpoBOASTCS: TECTUPOBAHUE,
HKCIIPECC-OMPOC HA CEMUHAPCKUX M MPAKTUYCCKUX 3aHATHIX, 3aCIyIINBAHUE TOKIIA/I0B,
pedeparoB, NpoBepKa MUCbMEHHBIX PadoT U T.J.

3amaHus JUIsl CaMOCTOSITEIbHOM pabOThl COCTABISIOTCS 0 pa3jiesiaM U TeMam, o
KOTOPBIM HE MPEAyCMOTPEHBI ayJUTOPHBIC 3aHATH, MO0 TpeOyeTcsl AOMOIHUTEIBHO
npopaboTaTh W MPOAHATM3UPOBATH pacCMaTPUBAEMBIN MperojaBaTeIeM MmaTepuan B
o0beMe 3arIaHuPOBAaHHBIX YaCOB.

CamocTosiTenbHast paboTa CTYJAEHTOB MOKET OCYIIECTBISATHCS B BUJIE:

® KOHCIEKTUPOBAaHMS YYEOHOU, HAYYHOU U EPUOJNYECKOM JIUTEPATYPHI,

e MpopaboOTKH yueOHOro MaTepurana (1o KOHCIEKTaM JICKIUH y4eOHOM 1 HayIHOM
JUTEPATyphl);

® TIOJIFOTOBKA JOKIJIAJOB K CEMUHApaM M MPAKTUYECKUM 3aHATHSIM M Y9acCTHIO B
paboTe HAyYHOTO CTYJCHUYECKOTO KPY>KKa ¥ KOH(PEPESHITHUX;

® pabOThl C HOPMATUBHBIMH JIOKyMEHTaMHU U 3aKOHOJATENbHON 0a3oi, ¢
NEPBUYHBIMH JJOKYMEHTAMH,

e moncka W 0030pa HAy4YHBIX MyONWKalMid B DIEKTPOHHBIX MCTOYHHUKAX
uH(OpMaIu, TOArOTOBKH 3aKJIFOYEHUS 110 0030py UH(POpMAITUH;

® pCIICHHE MPAKTHYECKUX U CUTYaIMOHHBIX 3a]1a4;

e HanucaHus pedepaTroB, TE3UCOB JOKIAIOB,;

L pa6OTBI C TCCTaMH U KOHTPOJIbHBIMH BOITPOCAMU IJId CAMOIIPOBEPKHU.



CamocTosiTenbHas padoTa 10 KHA HOCUTh CUCTEMAaTHYECKHUI XapakTep, ObITh
MHTEPECHOU U NPUBJIEKATEIBHOU JUIsl CTYAEHTOB.

Pe3ynbTaThl CcaMOCTOSITENPHOW palbOThl KOHTPOIUPYIOTCS TPETojiaBaTesieM H
YUHTBHIBAIOTCSA IIPH IPOMEKYTOUHOM M HWTOTOBOWM aTTeCTal[Md CTYJICHTOB (3auer,
sk3aMeH). [Ipu 3ToM MokeT ¢dopMa KOHTPOJIS MOXET OBITh Pa3sHOH. TECTHPOBAHWE,
AKCIIPECC-OMPOC HA CEMUHAPCKUX U MPAKTUYECKUX 3aHATHUAX, 3aCIYIIMBAHUE JOKIIA/IOB,
pOBEpPKA MUCbMEHHBIX padoT U T.J. OLIEHKAa CaMOCTOSITEILHON paObOThI MMPOBOIUTCS 11O
KaXJIOMY JUCHUIUIMHAPHOMY MOJIYJII0 B paMKax OOIIEH CHCTEMBbI paHXKUPOBAHUS
OIICHKHU 3HAHUWH T10 KypCy.

Jns TOATOTOBKM K 3aHSITUSM M BBINOJHEHUS CaMOCTOSITEIBHOW pPadoTHI,
CTyJICHTaM PEKOMEHIYIOTCA Y4eOHO-METOAMYECKUE H3JIaHMs, a TaKKEe METOJAUYECKUE
MaTepHalibl, BRIMYIIEHHBIE Kadeapoil CBOUMH CUJIAMU U TIPEIOCTaBIsIEMbIE CTY/IEHTaM
BO BpeMsI 3aHATHH (IPHIIOKEHUS):

» HarsaHbIe mocoOus (mIakatel, repbapuii - Ha Kadeape)

» TJI0CCapHii - CIIOBAPh TEPMHUHOB 10 TEMATHUKE JUCITUTUIAHBI

» TE3UCHI JICKIUH.

CamocrosiTesibHas padoTa ¢ KHUIoil. B Halie BpeMs KHUTa CyIIECTBYET B ABYX
dbopmax: TpaaIUIIMOHHON U JIEKTPOHHOU. B MHTEpHETE CYIIEeCTBYIOT 1esible OMOIMOTEKH,
pacrnojiaralomue JIeCATKaMH ThICAY DJIEKTPOHHBIX TEKCTOB. CerofHss B 0OIeCcTBe
npeo0iiajaeT MHEHHE, YTO TMeYaTHAsl KHUTA U €€ KOMITBIOTEPHBIN TEKCT JOTMOJHSIOT APYT
npyra. criomnb3ys SJeKTPOHHBIN BapUaHT KHUTH 3HAYUTEILHO OBICTpEe MOJATOTOBUTH Ha
ero 0ase pedepaT, KOHTPOJIBHYIO pabOTy, MOJIOTHATH TEKCT CBOCH pabOThI 10T TPEOyEMBIiA
y4eOHbIM 3a1anieM o0beM. [leyaTHple KHUTH ropasio Jierye U yaqo0OHee YnTaTh.

PaboTa ¢ KHUTOM, CTYJIEHThI CTAJIKUBAIOTCS C PSAAOoM ITpobiaem. OiHa U3 HUX — Kakast
kaura Jydme. llenmecooOpasHo B TEpBYIO oOdYepellb OOpaTUTBCS K JIUTEPATypE,
PEKOMEHI0BaHHOM TipenoaaBaTeneM. Llenecoodbpa3Ho NpounTaTh aHHOTALUIO K KHUTE Ha
€€ CTpaHMIlax, B KOTOPOH yKa3aHO, KOMY U I KaKuX IeJIel OHa MOXET OBITH MOJIC3HA.

3aaHus I CAMOCTOSITEJILHON padoThI CTYIEHTOB

1. IlepevyeHb BONPOCOB MO JUCHHUILIHHE 1JI51 CAMOCTOATEIHHOT0 U3Y4YeHHS

1. IIpenmeT 1 METOA XUMHUHU.

2.Yto uzyyaet obuiast Xumusi?

3.Uto u3yyaeT HeOpraHuyeckasi XuMus?



CBA3b.

4. CTpoeHre aTOMHBIX SIIED.

5. [TonsipHOCTH MOJIEKY L.

6. ['eomeTpuyeckast CTpyKTypa MOJIEKYI.

1. KOMHJ’IGKCHEUI, KOOPpANHAIMMOHHO-KOBAJICHTHAA UJIN JOHOPHO-AKICIITOPpHAA

8. TemnoBbie 3(pheKThl pacTBOPEHUS.

9. MoaspHas KOHIOCHTpaluu:A UIN MOJIJIBHOCTD.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25.
26.
217,
28.

Kosnounanbie pacTBOpHI, UX CTPOCHUE.

CBoiicTBa ¥ MPUMEHEHUE KOJJIOUHBIX PACTBOPOB.

3akoH ['ecca.

OHTaNbIUA U SHTPOIIH.

Oueprus ['nb6ca.

I'omorenHast xumuyeckasi peakiusi.

['eTeporenHass XuMu4ecKasi peakimsi.

TemnepatypHblii K03QHUIIUEHT CKOPOCTH PEAKIIHH.
CocTaBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.
OxucnurensHble CBOMCTBA, KOHIIEHTpUupoBaHHON HNO3.
OTauyue 31eKTPoJIN3a Ha UHEPTHBIX AJIEKTPOAaX U Ha paCTBOPUMBIX aHOJIAX.
3akoH Dapazes.

Pa3HocTh OTEHIIMATIOB.

AOCOIIOTHBIE U OTHOCUTEIIbHBIC TTOTEHIIUAIIBI.
CocraBiieHHE CXEMBbI TAJIbBAHUYECKOTO JIEMEHTA.
KoHIiieHTpaIinoHHbIe raibBAaHUYECKUE DJIEMEHTHI.

D.J1.C. TAJIbBAHUYECKOTO AJIEMEHTA. BbhIunciieHu .
CxemMaTnyeckoe n300pakeHre TaIbBAHUYECKOTO JJIEMEHTA.

OTpuniaTenbHbIN U MOJI0KUTEIbHBIN KaTaJINU3.

TeMmsbl pepepaToB

1. IIpoMOTOpBI.

2. NHrubuTopsel peakiuii.

3. OTKpbIBa€MbIi MUHUMYM.

4. IpenenpHOE pazOaBicHUE.



5. Crenrduryeckue peakiui.
6. 36uparenbHbie U CEEKTUBHBIC PEAKITHH.
7. BelpaxxeHue KOHIIEHTPAINMH PACTBOPOB B TATPUMETPHUICCKOM aHAITH3E.
8. MaaukaTopsl METO1a KUCIOTHO-OCHOBHOTO TUTPOBAHMSI.
9. [NonMBUHUIXIIOPH.
10. ITonmucTupo.
11. IIpousBeeHnEe paCTBOPUMOCTH.
12. PacTBOpUMOCTH OCaKOB.
13. BeryucneHuss B TATPUMETPUYECKOM aHAJIH3E.
14. Tutp pactBoOpa.
15. Monnas cuna pactBopa.
16. pH u pOH pactBOpOB.
TeMbl 10KJIA10B
1. BousiHue pa3auvHbIX YIJIEBOJIOPOJIOB HA KAYECTBO TOILIMBA.
2. [Tonyyenue apoMaTU3MPOBAHHOTO OCH3UHA.
3. BriustHre MpoayKTOB CrOpaHmsl TOIIMBA HA OKPYIKAIOIIYIO CPEy.

4, HOHYMepHBIG COCAMHCHUA  IIPUMCHACMBIC B CEIbCKOXO03SMCTBEHHOU

IMPOMBIIIJIICHHOCTH

5. PasHoBHIHOCTH TOILIMBA (10 MPOUCXOKICHUIO U arperaTHOMY COCTOSTHHIO).

7. ®OHBI OLIEHOYHBIX CPEACTB

7.1. Ilepeyenb KoMNeTEeHIUI ¢ yKa3aHMeM 3TanoB UX (POPMUPOBAHUSB Mpolecce

0CBOCHHS 00pa30BaTE/IbHOM IPOrPaMMBbI

Cemectp OucumnnuHbl /anemeHTbl nporpammbl (npaktuku, F’UA), yyacTeytowme B hopM1upoBaHum
(Kypc) KOMMeTeHLUM

OlK-1. CnocobeH pewatb TUNOBbIE 3a4a4n NPpogeCCMOHaNbLHOW AeATeNbHOCTM Ha OCHOBE
3HaHMN OCHOBHbIX 3aKOHOB MaTeMaTU4YeCKUX N eCTECTBEHHbIX HayK C NPUMEHeHneM
MH(OPMALMOHHO-KOMMYHUKALIMOHHbIX TEXHONOTUIA

MO-Lonk-1. MCI'IOHb3yeT OCHOBHbI€ 3aKOHbl €CTeCTBEHHO-Hay4HbIX AUCLUNIIUH ANA pelleHna CTaHAapPTHbIX
3aAay B COOTBETCTBUU C HAMpPaBfI€eHHOCTLH I'Ipoq)eCCVIOHaHbHOVI AeATeNbHOCTU

1. 123(12) | Matematuka

2. 12(12) | dusmka

3. 1(1) Xumust

4. 5(4) TennotexHuka

5. 2,3(1,2) | MaTtepuanoBeaeH1e 1 TEXHOMOMS KOHCTPYKLIMOHHbIX MaTepuanos
6. 7(4) ABToMaTHKa

7. 2,3(12) | MHdopmaTiKa U1 LiPOBbIE TEXHOMOTMM

8. 4(3) TexHuKa 1 TEXHOMOTN B CENbCKOM XO3SIACTBE




[NpuknagHas MexaHuka

10. ONEKTPUYECKNE N3MEPEHMS

11. TeopeTnyecKne OCHOBbI ANEKTPOTEXHIKN
12. OneKTPOHHas TeXHKKa

13. OneKkTpuYeckne MaLlnHbI

14. CeeToTEXHMKA

15. ONEKTPOTEXHOSOTMM

16. ONeKTPOTEXHUYECKEe MaTepuarnsbl

17. OneKkTponpueos

18. OnekTpocHabxeHne

19. dkcnnyaTtaums anekTpoobopyaoBaHms
20. HageXHOCTb TEXHUYECKMX CUCTEM

21. 8(5) BbInonHeHmWe v 3awwmuTa BbiNyCKHOW KBanUgMKaLMoHHO! paboTbl

UA-2onk.1. Ucnonb3yeT 3HaHMsA OCHOBHbIX 3aKOHOB MaTeMaTU4eCKUX U eCTECTBEHHbIX HayK ANs pelueHus
CTaHAAPTHbIX 33434 B arpouHXeHepuu

1. 123(12) | Matematuka

2. 12(12) | dusmka

3. (1) Xumns

4, 4) CmapaBnuka

5. 4) TennoTexHuKa

6. 23(12) | MaTtepuanoBefeH1e 1 TEXHONOMS KOHCTPYKLMOHHbIX MaTepuanos
7. 3) MeTponorus, cTaHaapTM3aLUns 1 cepTudmkaLins

8. 4) ABToMaTHKa

9. lMpuknagHas MexaHuka

10. AneKTprUYeckme n3MepeHus

11 TeopeTnyeckne OCHOBbI SNEKTPOTEXHMKM

12. ONeKTPOHHas TeXHMKa

13. AneKTpryeckie MaLlnHbI

14. @) OneKTpoTEXHMYECKUE MaTepuarbI

15. 4) AnekTponpueog

16. @) AnekTpocHabxeHue

17. 4(3) HameXHOCTb TEXHUYECKUX CUCTEM

18. 8(5) BbInonHeHuWe v 3awwimuTa BbiNyCKHON KBaNUgUKaLMoHHON paboTbl

WAO-3onk.1. NMpumeHseT nHgopMaLMOHHO-KOMMYHUKALUOHHbIE TEXHONOMMU B PELIEHUU TUNOBbLIX 3afay
npodeccUoHanbLHON AeATENLHOCTH

12,3(1,2) | Matematuka
12(1,2) | dusmuka
(1) Xumust
(4) MMapasnuka
(4) TennoTexHuka

(1,2) | MHcbopmaTHKa 1 LUPPOBLIE TEXHOMOMK

© O N W N

2 CHCTEeMbI UCKYCCTBEHHOO UHTENNEKTa
3 TexHuka n TEXHONOrN B CEINbCKOM XO3S1CTBE
OneKkTpuYeckne n3mepeHus
10. OneKTpoHHas TexHuKa
11 AnekTpuyeckie MaLHbI
12. OneKTPOTEXHNYECKME MaTEPHANDI
13. OneKkTponpueoa




14. 7(4) AnekTpocHabxeHue
15. 7(5) AKkcnnyaTauus anekTpoobopynoBaHmus
16. 8(5) Linchposkie TexHomorun B AMK
17. 8(5) BbInonHeHuWe v 3aLiuTa BbiNyCKHON KBanUguKaLMoHHo! paboTbl
7.2. Onucanune noka3artejei 1 KpuTepueB OLlEHNBAHUS KOMIIeTEHIUH
Kputepumn oueHnBaHus
MokazaTenu Likana no TpagMUMOHHOW NATMOGANNLHON CUCTEME
[lo noporoBhblit MoporoBbilit MpoABKHYTLI Bbicokuit
(<HEeYOBNETBOPUTENBHO®) |  («yMOBNETBOPUTENBHOY) («x0poLLO») («OTIMYHON)
UO-Lonk1
3HaHug OparmeHTapHble 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
3HaHWS MO OCHOBHBIM | 3AKOHbI €CTECTBEHHO- | 3aKOHbI ECTECTBEHHO- | 3aKOHbl ECTECTBEHHO-
3aKOHaM eCTECTBEHHO- | HaYYHbIX AUCLUMMAMH | HAYYHbIX AUCLMNINH Hay4HbIX AUCLMNNNH
HaY4HbIX AMCLUMNINH ANs peLueHns ANs peLueHus ANs peLueHus
ANS peLLeHns CTaH4apTHbIX 3a4a4 B | CTaH4APTHbIX 334a4 B | CTaHAAPTHbIX 3a4ady B
CTaHAApPTHbIX 3a4a4B | COOTBETCTBUM C COOTBETCTBUM C COOTBETCTBUM C
COOTBETCTBUM C HanpaBnEHHOCTbIO HanpaBneHHOCTbH HanpaBnNeHHOCTbH
HanpaBneHHOCTLIO npogeccmoHanbHon | NpodeccroHarnbHoM npogeccuoHansHoM
NpocheccnoHanbHoN AESTENbHOCTH ¢ LESATENbHOCTM C LEATENbHOCTU Ha
[EeATENbHOCTM CYWeCmMeeHHbIMU HECYUWeCMBEHHbIMU 8bICOKOM YPOBHE
owubkamu owubkamu
YMeHus OtcyTcTBME YMEHMI, YMeeT ucnons3oeath | YMeeT 1Ucnonb30BaTh YMeeT 1cnonb3osath
NPeayCMOTPEHHbIX OCHOBHbIE 3aKOHbl OCHOBHbI€ 3aKOHb! OCHOBHbIE 3aKOHb!
[aHHOM KOMNETEHLMEN | €CTECTBEHHO- €CTECTBEHHO-HAYYHbIX | €CTECTBEHHO-HAYYHbIX
HayYHbIX AUCLUMNNNH | AUCUMNAKH Ans AVCLMNINH ANs
QNS peLueHns PELLEHNS CTaHLAPTHBIX | PELUEHWs CTaHAAPTHbIX
CTaH4apTHbIX 3a4a4 B | 3agay B COOTBETCTBUM | 3aad B COOTBETCTBUM
COOTBETCTBUM C C HanpaBneHHOCTbH C HanpaBneHHOCTbH
HanpaBneHHOCTbI0 npocheCccMoHansHoM npoheCccMoHansHoM
NPOECCUOHANbHON | AEeATENbHOCTY C [EATENbHOCTH 8
LESATENbHOCTU Ha HECYUWeCMBEHHbIMU nonHoM obbeme
HU3KOM YPOBHE. owubkamu
HaBbiku OrtcyTcTaue unu Bnapeet ocHoBHbIMM | BnageeT 0CHOBHbIMM BnapeeT 0OCHOBHbIMK
Hanuure 3aKoHamm 3aKoHamm 3aKoHamm
(bparmeHTapHbIX €CTECTBEHHO- €CTECTBEHHO-HAYYHbIX | €CTECTBEHHO-HAY4HbIX
HaBbIKOB, HaYYHbIX AUCLUMMIMH | OUCLMNIWH ANs AVCLMNIAWH Anst
NPeayCMOTPEHHbIX ANS peLleHns PELLEHNs CTaHOAPTHBIX | PeLUeHUst CTaHAaPTHbIX
[aHHOW KOMMETEHUMEN | CTaHAAPTHbIX 3a4a4 B | 3afay B COOTBETCTBMM | 3a4ay B COOTBETCTBUM
COOTBETCTBUM C C HanpaBIEHHOCTbI0 C HanpaBIEHHOCTbI0
HanpaBnNEeHHOCTbLHO npodheCcMoHanbHoM npodheCccMoHanbHoM
NPOGECCMOHANBHON | AEeATENbHOCTU 8 [eaTenbHOCTH 8
[eSTENbHOCTU Ha docmamoyHoM obbeme | nonHoM 0bbeme
HU3KOM YpOgHe.
U0-2onk-1
3HaHusA ®parmeHTapHble 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
3HaHWS MO OCHOBHBIM | 3aKOHbI 3aKOHbI 3aKOHbI
3aKoHam MaTeMaTU4ecknx 1 MaTeMaTU4ecknx 1 MaTeMaTU4ecknx 1
MaTeMaTU4eCKuX 1 €CTECTBEHHbIX HAYK | ECTECTBEHHbIX HAYK €CTECTBEHHbIX HayK
€CTECTBEHHbIX HayK QNS peLueHns ANs peLleHus ANs peLeHus
ANS peLleHns CTaHOapTHbIX 3a4a4 B | CTaH4APTHbIX 3a4a4 B | CTaHOAPTHbIX 3a4ady B
CTAHAAPTHbIX 334 B | arpOMHXEHEepUM ¢ arpoMHXeHepum ¢ arpoMHXeHepun Ha
arpovHXeHepum CYUWECMBEeHHbIMU HECYUWeCMBEHHbIMU 8bICOKOM YPOBHE
owubkamu owubkamu
YMeHus OrtcyTcTBME YMEHUA, YMeeT ncnonb3oBatb | YMeeT Ucronb3oBath YMeeT ucnonb308aTh

NPeAYCMOTPEHHbIX
[aHHOW KOMNEeTeHLyei

3HAHWA OCHOBHbIX
3aKOHOB

3HaHWA OCHOBHbIX
3aKOHOB

3HaHWA OCHOBHbIX
3aKOHOB




MaTeMaTU4eCcKnX u MaTemMaTU4ecKux u maTemaTU4eckux u
€CTEeCTBEHHbIX HayK | eCTECTBEHHbIX HayK €CTEeCTBEHHbIX HayK
ANS peLlexns ANS peLleHns ANS peLleHns
CTaHAapTHbIX 3afay B | CTaHOApTHbIX 334a4B | CTaHAAPTHbIX 3aJau B
arpouHXeHepumn Ha arpovHXeHepum ¢ arpouHXeHepum 8
HU3KOM ypoeHe. HeCcyuiecmeeHHbIMU nonHom obbeme
owubkamu
HaBbiku OtcyTcTBUE MK Bnageet 3HaHMAMM Bnapeet 3HaHuaAMM Bnapeet 3HaHuAMM
Hannyue OCHOBHbIX 3aKOHOB OCHOBHbIX 3aKOHOB OCHOBHbIX 3aKOHOB
(bparmeHTapHbIX MaTeMaTn4eckuX 1 MaTeMaTu4eckux 1 MaTeMaTu4eckux 1
HaBbIKOB, €CTECTBEHHbIX HayK | eCTECTBEHHbIX HayK €CTEeCTBEHHbIX HayK
NpeayCMOTPEHHbIX ONs peLleHns AN peLeHns AN peLleHns
[aHHON KOMMETEHUMEN | CTaHAAPTHbIX 3a4ay B | CTaHAAPTHbIX 3a4a4Y B | CTaHAAPTHbIX 3agau B
arpovHXeHepun Ha arpouHxXeHepum 8 arpouHXeHepum 8
HU3KOM ypOBHe. docmamoyHom obbeme | nonHoMm obbeme
WAO-3onk-1
3HaHug OparmeHTapHble 3HaeTt 3HaeTt 3HaeTt
3HaHuMs no UH(OPMALMOHHO- MHDOPMALMOHHO- UHDOPMALMOHHO-
WH(OPMALMOHHO- KOMMYHUKALMOHHbIE | KOMMYHWKALMOHHbIE KOMMYHMKALMOHHbIE
KOMMYHMKALMOHHBIM TEXHONOrN B TEXHOIOTUM B PELUEHUN | TEXHOMOTMM B PELLEHNN
TEXHOMOMMAM B peLLEeHUM TUMOBBIX TMMOBLIX 3a4au TMNOBbIX 3a4ay
peLUEHNN TUNOBbIX 3agay npoheccMoHansHoM npoheCccMoHansHoM
3agay NPOGECCMOHANBHON | AEATENBHOCTU C [EeATENbHOCTU Ha
npogeccroHarnsHoM [eATenbHOCTU ¢ HeCyuieCmeeHHbIMU 8bICOKOM YPOBHE
AEATENBHOCTM CyWecmeeHHbIMU owubkamu
owubkamu
YMmeHus OtcyTcTBIE YMEHMA, YMeET NpUMEHSTb YMeeT npUMeHsITb YMeeT npUMeHsITb
NpeayCMOTPEHHbIX UH(OPMALMOHHO- MHDOPMALMOHHO- UHOPMAaLMOHHO-
[AaHHOM KOMMETEHUMEN | KOMMYHWKALMOHHbIE | KOMMYHMKALIMOHHbIE KOMMYHUKALMOHHbIE
TEXHONOrN B TEXHOIOTUM B PELUEHUN | TEXHOMOTMM B PELLEHNN
peLLEeHWM TUMOBBIX TUMOBLIX 3a4au TMNOBbIX 3a4a4
3agay npocheccMoHansHoM npoheccMoHansHoM
NPOGECCMOHANBHON | AEATENbHOCTU C [eaTenbHOCTH 8
LEATeNbHOCTU Ha HeCyuwieCmeeHHbIMU nonHom obbeme
HU3KOM ypOBHe. owubkamu
HaBbiku OtcyTcTBUe Mnm Bnageet HaBblkamm Bnageet HaBblkamu Bnageet HaBblkamu
Hanuune NPUMEHEHMS NPUMEHEHMS NPUMEHEHMS
(bparmeHTapHbIX UHOPMALMOHHO- MHDOPMALMOHHO- MHOPMAaLMOHHO-
HaBbIKOB, KOMMYHUKALUMOHHbIX | KOMMYHUKALMOHHBIX KOMMYHMKALMOHHbIX
NpeayCMOTPEHHbIX TEXHONOrUiA B TEXHOIOTUA B PELUEHNN | TEXHOMOTUI B PELLEHNN
[AaHHOM KOMNETEHUMEN | pPEeLUEeHUM TUMOBbIX TMMOBLIX 3a4au TMNOBbIX 3a4au
3agay npocheCccMoHansHoM npoheccMoHansHoM
NPOEeCCMOHANbHON | AEeATENbHOCTU 8 [eaTenbHOCTH 8
[eSTENbHOCTU Ha docmamoyHoM obbeme | nonHoM 0bbeme
HU3KOM ypO8He.

7.3. TunoBbIe KOHTPOJIbHbIE 3aIAHUSA

Texywuu KOmmponb OUCHHUBAaHUS KOMIETEHUMHA HA Pa3IUYHBIX JTamax Hux

(GOpMHpPOBAaHUSI MOKET OCYIIECTBISATHCS MO CIEAYIOIMM (OopMaM: YCTHBIH OMpPOC




(cobecenoBaHue), BBHINIOJHEHUE JTOMAIIHUX 3aJaHUN, pacueTHO-TpapUUeCKuX paboThI,
MMMCbMEHHBIC KOHTPOJIbHBIE pa0OThI, TECTUPOBAHUE, TUCKYCCHH U JP.
Ilpomedicymounsiii. KOHmpoib — KOHTPOJb, OCYILIECTBISIEMbIA MOCJE H3YYEHUS
JTMCUHUIUTHHBI (MOJYJIs1) B BUC 3aueTa, AudepeHInpOBaHHOIO 3a4eTa HIIM SK3aMEHa.
[Ipy mpuMeHEHUU B Ka4e€CTBE TEKYIIEr0 KOHTPOJS MUCbMEHHBIX KOHTPOJBHBIX
paboT MOJKHBI OBITH MO pa3zesiaM MPEJCTaBICHbI BOMPOCHl K KOHTPOJIBHBIM padoTaMm.
Yuciio KOHTPOIBHBIX pabOT B cEMECTpe HE JTOJKHO ObITh O0JIee TpeX, U OHU MOT'YT OBITh
MIPUBSI3aHbI K KAJICHJIAPHOMY MOJAYJIIO0, MOTYT BBIIOJIHATHCS B (hOPME TECTUPOBAHUSI.
Ecam B KayecTBe TEKYIIEr0 KOHTPOJS NPUMEHSAETCS TECTUPOBAHUE, TO

00s13aTE€NBbHO JOJIKHBI OBITH KJIIOUHM K TECTAM.

TecThbl Il TEKYIIEr0 KOHTPOJISA 3HAHUH 10 JUCUUILVIHHE «XHUMMA»
Pa3zgea 1.

1. Kakue u3 NMPUBEACHHBIX HUKEC OKCH/I0B ABJIAIOTCH KI/ICJIOTHBIMI/I?
1) Fe, O3 ; 2) Cr,03 ,3) NO.; 4)Mn O3

2. MoO:KHO JI¥ OJYYUTh KHCJIOTHI B3aHMO/IeiiCTBHEM:
1) KUCIIOTHOT'O OKCH/Ia C BOJIOH;

2) THIPOKCHJIA C KUCIIOTOM;

3) coyH ¢ KHCIIOTOH;

4) conu ¢ THAPOKCHIAMU?

3. B kakux coeJMHEHHUSIX CTeNEeHb OKMCJIEHUsI KHCJI0TO-00pa3oBaTeisi paBHA

ceMHu?
1) Ks Mn Oq4 2) KMnQO,4 3) Ks Cr, O 4) K5 Cr Oa.

4. Kakmue u3 coJieii HA3bIBAIOTCA CYJIb(UTAMMN:
1) K,SOy; 2) K,S0Os3; 3) Ca SOq3; 4) K,S,03; 5) Fe SOq;

5. Kakwue u3 coyield OTHOCSATCS K THAPOCOJIAM (KUCITBIM):
1) Naz POg4; 2) KH; POg4; 3) Ca ASPOy; 4) Fe(OH), CI; 5) KH Mn Og;

6. Kakue u3 ykazaHHBIX OKCH/I0B SIBJSIIOTCA aM(OTepHbIMMU:
1.Zn0 2) SiOy, 3) Cr; O3, 4) Mn; Oy,

7. C kakuMM W3 YKa3aHHBIX BellecTB OyJdeT B3aMMOJeCTBOBATH CepHasi

KHCJIOTA:
1) CrOs, 2) Cr (OH)3, 3) SiO,, 4) Mg Cl..

8. Kakue u3 ykazaHHBIX peakiuii IPUBOIAT K 00Pa30BaHUIO COJIei?
1) CaO +CO;—
2) N,Os + CO, —



3) Cu SO, + CO, —
4) Ca (OH); + CO, —

9. HainumneM KakuX coJieil 00yc10B/IeHa BpeMeHHAas KeCTKOCTh BO/bI:
1) Na, CO3 u Mg 804

2) Ca (HCO3)2 u Mg (HC03)2

3) CaSO4u Na; SO,.

4) KzCOg )51 Mg CO3

10. ais1 yeTpaHeHusi H30BITOYHOM KUCJIOTHOCTH MO4YBHI B MIOYBY BHOCST:
1) CaSO, 2) H,0. 2) CaCOg; 3) Ca (OH),; 4) CaSiO:s.

11. B TexHOJIOTMM NMPOM3BOJACTBA caxapa /Jsi HeHTpajau3aluu U OYMCTKH
Au¢Py3n0OHHOT0 COKA OT BLICOKOMOJIEKYJISIPHBIX BElIeCTB HCMOJIb3YIOT:

1) UzBectkoBOE MOJIOKO SOs3.

2) Oxcup cepor SO,

3) UzBectHsak — CaCOs

4) Cepuyro kucioty H,SOs.

12. Il.]'[ﬂ KOHCEPBHUPOBAHUSA IMMHIIEBLIX MPOAYKTOB UCIOJB3YIOTCH B KAYE€CTBE

KOHCEPpBaHTOB COJIM.
1) NaCl; 2) Na SOs; 3) Ca,SOs; K»SOs. 4) MgCl, MgSO..

13. K cJI0%KHBIM MHHEPAJbHBIM Y100PEHHSIM OTHOCSITCSI:
1) K2SO4 — cynbdat kanus

2) NH4 H2 PO4 - aMMO(bOC.

3) CaH PO, 2H,0 - npeuumnurar

4) K NOj3 — kanuiiHas cenurpa.

14. B TeXHOJIOTHH MPOU3BOICTBA MUIEBBIX COKOB JIJIsl 0CBETJIEHHUSI H OYUCTKH
B Ka4ecTBe aIcCOpOeHTa YIOTPeOIAI0T:

1) consnyro kucnory - HCI.

2) yroipHyto Kucioty — HCOs.

3) cepnyio kuciaory Hy SOa.

4) xpemueByto kuciory H; SiOs.

15. Kakoe ra3zoo0pa3Hoe BemecTBO Han0ojiee HMIUPOKO NPUMEHSETCS B
NMPou3BOACTBE 0€32JKOr0JIbHBIX HAIUTKOB!

1) CO; 2) COy; 3) SO; 4) NO,.

16. Kakass kucjora BXOAUT B COCTAB KCJIYJAOYHOI0O COKa MU MIpacTt BAKHYIO

POJIb B MpoIeccax NuieBapeHun:
1) H,COs; 2) H3S; 3) SO,; 4) HCY,

17. YncJio 3J1eKTPOHOB HA BHEIIIHEM YPOBHE € YBeJIMYeHHEM 3apsiia aToMa B
nepuogax:
1) yBenuunBaeTcs;



2) yMEHbIIIACTCS;
3) HEe U3MEHSETCS;
4) moBTOpsIETCS;

18. UTo 006111€er0 B 3JEeKTPOHHBIX KOH(PUTYypALMAX ATOMOB 3J1eMEHTOB OJHOI
rpynnbl NepHOAHUYECKON CHCTEMBbI:

1) Ywucio 31eKTpOHOB Ha BHEITHEM YHEPTeTUIECKOM YPOBHE.

2) Uucno HecapeHHBIX AIIEKTPOHOB.

3) Uucio 2JIeKTPOHOB Ha MPEABHEITHEM YPOBHE.

19. Xumu4eckasi CBsI3b, OCYHIECTBJIsieMasi MeXKIY aTOMaMH HeMeTAJJIOB,
SIBJISIETCS

1) BoopOIHOIM

2) NOHHOM

3) KOBaJICHTHOM

4) MeTaITHICCKOM.

20. B mnepuwomax mnepuoanueckoii Tadiuubl .M. MenaeneeBa mnpu
NepeMelleHNH CIeBa HANIPABO OKMCJIMTEIbHbIC CBOMCTBA ATOMOB 3JICMECHTOB!

1) yBennIuBaroTCS

2) YMEHBIIIAIOTCS

3) MOBTOPSIFOTCHI.

4) HE U3MEHSIOTCS

21. B kakoM U3 yKa3aHHBIX COeIMHEHNH UMeeTC KOBAJeHTHAasl HemoJIApHasi

XUMHYeCcKas CBA3b.
1) Na Br, 2) J,, 3) NHs, 4) Na,O.

22. B coeqHeHHUsIX, COCTOSIIIAX W3 METAJLJIa 1 HEMeTAJJIa, OCYLIeCTBISeTC s
KaKasi XHMHYeCKas CBSI3b.
1) KoBaJICHTHAas
2) BOJOpOIHAS
3) MeTalmIMYecKas
4) noHHas

23. B kxakoM U3 nNpuUBeIeHHbIX COeIMHEHUH CBA3L HanboJIee MmoJIsipHa:
1) NaJ, 2) NaBr, 3)CsJ.

24. YkaxkuTe cOeIlUHEHUS C MOHHOM CBA3BIO!
1) a30T, 2) oKCH cepbl, 3) XJIOPHI HATPHS, 4) CEIeHOBOAOPO/

25. Kakoe 13 npea/ioKeHHbIX BelecTB Hanbosee xopomo pactsopumo B H2O:
1.nmoBapeHas coJib,

2. KUPBI TTUIIEBbIC;

3. TTIULEPUH,

4.aMUTIOBBIN CIIUPT.



26. Ilpouecc pacTBOpeHUs1 — 3TO AABJIEHUE:
1. XuMH4yeckoe;

2. (puzngeckoe;

3. OU3HKO-XHUMHUYECKOC;

4. OMOXUMHYECKOE.

27. B TeXHOJIOTMH MPOU3BOICTBA 0€3aJIKOT0JIbHBIX HAITUTKOB HCIOJIb3YeTCsl
1 mpunuun Jle-1larense

2 3akoH ['enpu

3.3akoH Banrt - 'odda

4.3akoH Paymns

28. Ilpu NMoOBBIIEHUH TeMIEPATYpPbl PACTBOPHMOCTH B BOJ€ Tra3000pa3HbIX
BEIIECTB:

1. yBenmiuBaercs,

2.yMEHBIIIACTCS,

3. HE U3MEHSIETCSL.

29. II1eJI04YHOCTH MOYBbI 00YCJI0BJIEHA HAJTMYHEM B PACTBOPE COJIeii:
l. Na,COs;

2. Cas(PO4)2;

3.MqCl;;

4.KC1

30. KucjioTHOCTDH MOYBBI 00yCJIABJIMBAETCS MPHCYTCTBHEM HOHOB:
1. runpokconust H;O*

2. ruapokcuna OH"

3.Bogopomaa H*

4.ammonus NH*,

31. Kakyio okpacky npuodperaer JaKMyC B COKe JIMMOHA:
1. MaIMHOBY1O;

2. CHHIOIO;

3. KpacHYI0;

4. opaHKEBYIO.

Paznen 2.

32. Y KaKoro MeTajiijia BOCCTAHOBUTEJIbHbIE CBOMCTBA CHJIbHEE:
1) meau 2) kanust 3) TIaTUHBL 4) HUKEIIS?

33. Kakoe coenHeHHe MPOSIBJISIET TOJbKO OKHCIUTEIbHbIE CBOHCTBA?
1) SnO; 2) SnO, 3) H,SNO, 4) Sn(OH), ?

34. B kakoMm cJjiyuyae BO3MOKHO BbITeCHEHHE METAJLJIA U3 PACTBOPA €ro COJIN:
NaCl + Al -

AgNO; + Cu —

Fe(NO3); + Ni —



Cr2(804)3 + Pb—>?

35. Kakue peakuuu BO3MOKHbBI?
Au +HCl -

Fe + H,SO, (pa3zbaBiennas) —

Fe + H,SO,4 (koHnIeHTpHpOBaHHAS) —>
Pb + HNO;3 (koH1mr) — ?

36. Kakue MeTa/lJibl B3aHMO/I€HCTBYIOT C PACTBOPOM IIEJI0YH:
1) HUKEIIb; 2) Kele30

3) cBuHelr;, 4) MarHuii?

37. YkaxuTe NMPAaBHJIbHYI0O CXeMY aHOJHOTO MpoIecca NMPH NIEKTPOJm3e

pacTrBopa xJjiopuaa HMHKAa ¢ IMHKOBBIM aHOJI0M.

1)2H20-4E=4H++02
2)20H -2¢ =0+2H*
3)Cl-¢ =CI°
4)Zn-2e =Zn*

38. B Kkakoii cxeMe TrajJbBAHNYECKHX 3JJEMEHTOB MAapraHen CJAYKHT

OKHUCJ/INTEJIEM.

1) Fe/FeSO,; MnSO4/Mn;
2) Mg/MgSO4 MnSO4/Mn;
3) Cu/CuSO; MnSO4/Mn;

39. IIpu »JjeKTpo/u3e KaKOr0 pacTBOpa Ha KaTole BbIIeJSIOTCS

OTHOBPEMEHHO METAJL]I U BOJIOPO.

1) xj0puaa KaabIus;
2) cyJb(dara xeJie3a;
3) HUTpaTa PTyTH;

4) cynabdar HaTpUs

40. ITo OTHOLIEHHIO K KAKOMY MeTaJL1y (YKa3aHbI HOPMAJIbHbIE MOTEHIIAAIbI)

cepedpo siBasiercst okucaurenem (E5 = +0,80):

1)EY, =+0,23; 2)E%,=+1,70; 3)E%,=-237; 4)E° =+0,88?

41. B kKaKoM rajbBaHHYeCcKOM 3JeMeHTe uiaeT nponece Ag - ¢ = Ag™:
1) cepeOpsSIHO-IIUHKOBOM;

3) cepeOpsIHO-HUKEICBBIN

2) cepeOpsTHO-PTYTHOM;

4) cepeOpssHO-METHOM?

42. KakuM MeTaJlJIoM MOKPOETCH KeJle3Has /IeTajlb MPHU JIEKTPOoJu3e, ecu

OHA, SIBJIASICh KATO/0M, ONYLIIEHA B PACTBOP, coAep:Kaluii cMeCh HOHOB:

1) maruus; 2) onoBa; 3) kaamusi; 4) xpoma?



43. B kakoii cpefie IUHK KOPPOAMPYET MEHbIIIE:
1) MopcKkoii BojE;

2) pe4yHoi BOE;

3) cyxoM BO3IyXe;

4) BIa)KHOM BO3yXe?

44, Kakoii wu3 HWGKEMMEPCUNCIICHHBIX METAVIOB MOYKET, CIHYKUT OJA

HpOTeKTOPHOﬁ 3allUThI 2KkeJjie3a OT KOppOSI/II/I:
1)Sn; 2)Zn; 3)Ni; 4)Cu.

45. TIpu HapyIIEHHUH KaKOTO MOKPBITHS KOPPO3Hs jKejie3a MPOTeKaeT ObICTpee:
1) XpoMOBOT0; 2) KalbIIMEBOI0; 3) 3010TOr0; 4) HUKEIECBOI0?

46. Kakue BeliecTBa UCMOJIb3YIOT KAK HHTHOMTOPBI KOPPO3UM:
1) muruapodocdat KaabIys;

2) XJIOpHU/ KaJIBIIHS,

3) HUTpAT KaJIbIIHS;

4) cynbdar KaabIus?

47. Kakoii MeToa 3¢ deKTHBHEE MPH 3alUTE APOBOIr0 KOTJIA OT KOPPO3UH:
1) mokpeITHE KPACKOH;

2) IPOTEKTOPHBIIHA;

3) 2JeKTPO3aIInTa;

4) UHrUOUTOPHBIN?

48. Kakoii MeTaJlJ1 MPUroeH JJIsl KATOAHOI0 MOKPBITHSI Me/IH:
1) Hukens; 2) 3041010; 3) KaaMuii 4) HUHK?

61. BHemnmii M mnpeaBHemIHWH cJoum y aToMoB d — 3JIeMEHTOB HMMEKT
3JIeKTPOHHOE CTPOEHHE.

1) (n-1) d* ns?;

2) (n-1) d*° ns?;

3) (n-1)d % ns %

4) (n-1) d 10 nst2;

62. d —21eMeHTBI B OpraHu3Me Yailie BCero BCTPEeYaroTcs B BU/Ie COeTNHEHMIA:

1) mpocThIX, 2) OKCHIOB, 3) COJICH,

4) KOMIUIEKCHBIX OMOJIOTUYECKUX COCJNHCHUH.

63. 3HaueHHEe MHUKP03JIEMEHTOB B OPraHU3Me COCTOUT B TOM, YTO OHU BXOJST
B COCTaB:
1) 6enkoB, 2) )kupoB, 3) yriaeBoaoB, 4) GepMEHTOB.

64. Kakoii u3 nmepeuHciieHHbIX d — 3/1eMEHTOB BXOJAUT B COCTaB (pepMeHTA
KapOoaHruaApa3bl, HEOOXOAUMOTO AJs1 AbIXaAHUSI PACTEHH I U JKHBOTHBIX

1) xene30; 2) Xxpom;

3) 1uHK; 4) MOIUOIEH.



65. B nouBe [aHHBIi  3JIeMEHT  TOJABEPraercsi  BO3/1eiCTBUIO
CHEeNUATN3UPOBAHHBIX OAKTEPUil, 1Js1 KOTOPBIX 3TOr0 3JIEMEHTA UIPaeT PoJib B
AbIxaHuu. B mocjieacTBUM TAKOro BO3/eiiCTBUSI 0TMEYAKTCH CKOMJIEHUsSI Oyporo
0CajJKa B pyubsiX, 0010TaX, 00JOTHCTHIX MOYBAX.

O KaKoM 3J1€MEHTE UJET peyb:

1) mapraserr;

2) Keneso;
3) kK00abT;
4) Xpom.
Kuaroun k Tectam
Ne BapuaHta | 1 \ 2 | 3 | 4
Paspen 1
1 + +
2 + +
3 +
4 +
5 + +
6 + +
7 + +
8 + +
9 +
10 + +
11 +
12 +
13 + +
14 +
15 +
16 +
17 +
18 +
19 +
20 +
21 +
22 +
23 +
24 +
25 +
26 +
27 +
28 +
29 +
30 +
31 +
Paspen 2
32 +
33 +
34 +
35 +
36 +




37 +
38 +
39 +
40 +

42 +
43 +
44 +
45 +
46 +
47 + +
48 +
49 +
50 +
51
52
53
54
55 +
56 +
57 +
58 +
59
60
61
62
63
64 +

+ |+ |+ |+

+ |+ |+ |+ |+

Y1Bepx a0
3aB. kadepoit, TOLECHT
Myp3aeBa A.H.
IlepeyeHb BONPOCOB IJIsI MOATOTOBKH K IK3aMeHY
1. TToryuenne I'CM MeTog0oM pasroHKU HEDTH.
2. Kakne Metamibl U3 psijia akTUBHOCTH METAJIOB BBIJEISIOTCS Ha DJIEKTPOJE C
100% BeIXODOM?
3. DnekTponu3. 3akonsl Dapases.
4. Crioco0bI 0OoTraIeHns MeETaJLIOB.
5. OcHOBHBIC XUMUYECKHUE TTIOHSATHS U 3aKOHBI.
6. YTIIeBo10pObI, BXOASIINE B COCTaB He(TH U WX BIMSHUE Ha KadecTBO [ CM.
7. CTpoeHHre aToMa U MePUOTHISCKHUI 3aKOH.
8. PacTBoprl. O011as xapakTepHCTHKA pACTBOPOB. 3HAYCHUE PACTBOPOB B TEXHUKE.

9. Teopust 2NEKTPOIUTUYECKON AUCCOLMALIMN AppeHunyca.



10. DnexTpoau3 pacTBOPOB U PACILIABOB.

11. 'anbBaHWYECKUI IIIEMEHT.

12. Xumuaeckuit coctaB 'CM u ux BIusHAE HA Ka4e€CTBO TOILIMBA.

13. OxapakTepu3yiTe METAILIBI C TOUKH 3PEHUS PACIIONOKEHUS B IEPUOUIECKON
cucteMme ’emeHToB J[.M.Menaeneena.

14. Koppo3ust MeTamuioB. Buibl KOppO3HOHHBIX MTPOLIECCOB.

15. Xumuueckoe paBHoBecue. [Ipunmun Jle-1llarenbe.

16. CriocoOsI oboramieHus: METajIoB.

17. O0mas xapakTepUCTUKA OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKITUH.

18. OTHOIIEHNE KATHOHOB K AJIEKTPOOCAKICHHIO.

19. 3akoH ABOraapo U €ro 3HaYeHHUE, CICACTBUEC U3 3aKOHA.

20. Ckopocth xuMHYECKOW peakiuu. DaxkTopbl, BAMUSIONME HA CKOPOCTH
XUMHUYECKON PEAKIUU.

21.XapakTepucTika psija akTUBHOCTH METaJJIOB.

22. Xumudeckasi Koppo3usi METaslIoB.

23.Teopus PACKTPOTUTHICCKON TUCCOITHAIINH.

24. Koppo3usi METAJIJIOB M METO/IbI 3aIUTHI OT HEE.

25. UeM oTIMUAETCS DJIEKTPOJIU3 PACTBOPA OT DJISKTPOIM3a paciiaBa?

26. DAEKTPOIUTHI U HEINEKTPOIUTHI. [Ipumepsr.

2. DKBUBAJICHT. 3aKOH SKBHUBAJICHTOB.

28. DNeKTpoHbIe TOTEHIINABI METAIOB. Y paBHeHHe HepHcTa.

29. AHOJIHAS 3alTMTa METAJIJIOB OT KOPPO3HH.

30. Bonopoansrit mokazatens pH.

31. Ilepuonnyeckuii 3akoH u nepuoaudeckas cucrema J[.M1.Menzaeneena.

32. XuMU4eCKre UCTOYHUKHA XUMUYECKON SHEPTUH.

33. MeTtannuyeckue CIuIaBhbl.

34. CriocoObl BhIpa)KEHUS KOHIICHTPAIUH.

35. KBaHTOBBIC YHCIIa U UX XaPAKTEPUCTUKH.

36. 3akonbl Dapajes. DIEKTPOIIHU3.

37. bydepubie pacTBOPHI, IpUMEPHI. 3HaueHUE Oy(epHBIX PaCTBOPOB.

38. Koppo3zus metaisioB. Buabsl KOppO3MOHHBIX MPOIECCOB.

39. OcHOBHBIE CBEJICHUS O CTPOSHUU aTOMa.



40. CriocoObl 3alUTh METAIIOB OT KOppo3uH. [IpoTekTopHas 3auura.

41. CiocoObl BRIPKECHUS KOHIICHTPAIIHH.

42. Koppo3sust MeTaJuioB. Busl KOppO3MOHHBIX TIPOIIECCOB.

43. AKKyMYJIATOPBI - XUMUYECKHE UCTOYHUKH DIEKTPUUECKON SHEPTUH.

44. Xumnueckue u (U3nuecKrue CBOMCTBA METAJUIOB.

45. O6mue coiicTBa MeTaJIOB. CrtOCOOBI MOJTYyUYEHUS UX U3 PY/I.

46. OTHOIIIEHHE aHUOHOB K 3JIEKTPOOCAKICHUIO.

47.3aBUCHUMOCTb CKOPOCTH PEAKLIUU OT KOHLIEHTpauuu. Kunetuueckoe ypaBHeHHE
CKOPOCTH, TIPUMED.

48. Axxkymynaropsl. [Iporecc 3apsaku U pa3psaKyd akKyMyJISTOPOB.

49. Xumnueckoe paBHoBecue. [Ipuniun Jle-llatense.

50. Bonia, BojiHBIE pacTBOPHI, COCOOBI BBIPAXKEHUSI KOHLIEHTPALIUU.

51.JIBOIHOM  3JEKTPUYECKUHA  CIOM  HA  TpaHULE  BJIEKTPOA-PacTBOD.
['anpBaHUUYECKHIL IIEMEHT.

52. Ilonyuenne 'CM MeTonoM pa3roHKu HEDTH.

53. Hammucats MoneKyIsipHOE 1 MIOHHOE YpaBHEHUE PEaKIIUU:

1) Pb(NQO3); + KJ —

2) FeCl; + KOH —

54. CocTaBUTh ypaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHON pPEaKIINH:

NazAsO; + Zn + H,SO, — AsH; + Na,SO,4 + ZnSO,4 + H,O7
55. CocTaBUTh ypaBHEHUE OKUCIUTEIIBHO-BOCCTAHOBUTEILHON PEaKIINU:
NazAsO; + Zn + H,SO, — AsH; + Na,SO,4 + ZnSO,4 + H,O7

56. CocrtaBUTh CXeMy TaJbBaHHUYECKOTO 3JIeMEHTa, cocrosimero u3z Al u Sn.
Brrauciauts ».4.c.

57. Onrcath XMMHYECKHUI TIpOIIece IeKTposu3a pactBopa xiopuaa meau (CuCly).

58. Kak u3mensercs ckopocts peakiuu N + 3H, «» 2 NH; ipu yBenuuenun
KOHIICHTpAIlMU Bojiopoa B 3 pa3a?

59.Hamucare rpaduyeckue W IJIEKTPOHHBIE (OPMYJIBI aTOMOB 3JIEMEHTOB C
NOPSAIKOBBIMU HOMEpaMH 12 1 56. Y Kakoro U3 HUX CUJIbHEE BBIPAXKEHBI METAJITNYECKUE

60. CocTaBuUTh ypaBHEHUE OKUCITUTEIILHO-BOCCTAHOBUTEIHHON PEAKIIUN:

KMnO4 + Na,SO3 + H,SO4 — KoSO4+ Nap,SO4 + MnSO4 + H,O



61. KoHneHTpaus HOHOB BOAOpoaa B pacteope pasHa 10° mons/i. YeMy paBeH
BOJIOPOIHBIN Mokazarenab pH?

62. B xakoM ciydae BO3MOKHO BHITECHEHUE METAJlIa U3 PACTBOPA €0 COJIH:

1) NaCl+ Al — 3) AgNOs+ Cu —

2) Fe(NO3)s+ Ni — 4) Cry(SO4)3 + Pb —

63. BeraucauTh 3.4.C. TaThbBaHUYECKOTO 3JIEMEHTa, 00pa30BaHHOTO ITMHKOBBIM
AJIEKTPOJIOM, TOTPYKEHHbBIM B pacTBop ZnSOs © HUKENIEBBIM  3JICKTPOIOM,
norpy>keHHbIM B pacTBop NiSO,.

64. [Togo6path K03 PUITUEHTH B OKUCIUTEIHBHO-BOCCTAHOBUTEIIBLHON PEaKITUU:

Zn + HySO4 — ZnS0,4 + H,S + H,0.

65. CocTaBUTh ypaBHEHNE OKUCIUTEIHLHO-BOCCTAHOBUTEIHHOMN PEaKIINH:

KMnO; + HySO4 + HyS — KySO4 + MNSO4 + S + H,0.

66 CocTaBUTH CXeMy ralbBaHHYECKOTO 3JIEMEHTA, cocTosAmero u3 Zn u Sn. Kakoi
U3 METAJIJIOB SIBJISIETCS] KATOI0M, Kakoil aHoJoM? BeIauciauTs 3.1.C.

67. HanucaTth ypaBHEHUS peakldid, IPU MOMOIIHA KOTOPHIX MOXKHO OCYIIECTBUTD
CJIETYIOIINE TIEPEXOIbI:

Cu — CuO — CuSO4 — Cu(OH); — CuCl; — Cu

68. CocTaBUTh MOJIEKYJISIPHOE M MIOHHOE YPAaBHEHHUE PEaAKIIHH:

1) BaCl, + H,SO4 —

2) Fez(SO4); + NaOH —

69. CocTaBuTh ypaBHECHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHON PEAKITUN:

Zn + HySO4(xon11.) — ZnSO4 + H,S + H,0.

70. CocTaBUTH AJIEKTPOHHBIE YPAaBHEHUS PEAKIINA, MAYIINX IO CXeMaM:

1) P + HNO; + H,O — H3PO4 + NO

2) HCIO,4 + H,SO3 — HCI + H,SO4

71. CkonbKO TPaMMOB MEIM BBIICTUTHCS Ha KaToJAe MPHU MPOIyCKAaHWUHM dYepes
pactBop CuCl; anexrpuaeckoro Toka cuinoit 15A B Treuenne 30 Mun?

72. CocTaBUTh NOHHBIC YPABHEHUS PEAKIIUNA:

1) Ca(Cl); + (NH4).CO3 —

2) CuSO;+ KOH —

73. Kakue MeTtamisl U3 psiga akTUBHOCTH METAJUIOB BBIICIISIOTCS HA DJIEKTPOJIE C

50% BeIXOZIOM?



74. CocTaBUTh MOJIEKYJISIPHOE U MOHHOE YpPaBHEHUE PEaKIUu:
MnCl; + Na2S —
CuSO4+ KOH —

75. HanucaTh ypaBHEHHUE peakIuu 3JIEKTPOJIM3a paciiaBa OpoMuaa Kajiusl.

7.4. MeToauKa olleHUBAHUS 3HAHUI, yMeHM i, HABBIKOB

OrnecHKka 3HAaHWH, YMEHMH W HaBBHIKOB MW (MJIM) OIBITa JICATCIBHOCTH,
XapaKTEPHU3YIONUX 3TAIbl (HOPMUPOBAHUS KOMIETEHITUN TTO TUCIIUIUIMHE MPOBOASTCS B
dbopme TeKylero KOHTPOJS M MPOMEXKYTOYHOM aTTecTalnuu. TeKymuid KOHTPOJb
MPOBOJIUTCA B TEYCHHUE CEMECTpa C MBI OMNpEACIICHUS YpPOBHS YCBOCHUS
oOydJarormuMucs 3HaHWUW, (GOPMHUpPOBAHUS YMEHHA UM HAaBBIKOB, CBOEBPEMEHHOTO
BBISIBJICHHUS TIPEIOJIaBaTelIeM HEJOCTATKOB B IMOJATOTOBKE OOYYAIOMIUXCS W TPUHSATHS
HEOOXOAMMBIX €p IO €€ KOPPEKTHUPOBKE, a TAKXKE JIJISI COBEPIICHCTBOBAHUS METOIUKU
oOyueHHUsI, opraHu3alii y4eOHON paboOThl M OKa3aHUS WHIUBUIYATHHOW ITOMOIIH
00yJarOIIMMHUCH.

KpuTtepun oneHKd 3HAHU MPH NMPOBeEIEeHUN TECTUPOBAHUS

OueHka «OTJIMYHO» BBICTABIISICTCS MPH YCJIOBUH MPABUIBHOTO OTBETA CTYJEHTA
He MeHee ueM 85% TecTOBBIX 3aJaHUN.

OueHka «XOpOII0» BBICTABIISICTCS MPH YCIOBUHU MPABHIIBHOTO OTBETA CTYJEHTA
He MeHee yeM /0% TeCTOBBIX 3aIaHU.

OneHka «yJA0BJIETBOPUTENbHO» BBICTABISICTCS TIPU YCJIOBUH TIPABHIHBHOTO
oTBeTa cTyJeHTa He MeHee yeM 50% TecTOBBIX 3aaHUH.

OneHka «HEYA0BJIETBOPUTEIbHO» BBICTABIACTCS TMPH YCIOBUHU TPABHIBHOTO
oTBeTa cTyneHTa MmeHee yeM 50% TeCcTOBBIX 3aJaHHI.

Kpurtepuu oleHKH 3HAHMUA CTYACHTA NPU HANMUCAHUHU
HHAUBHUAYAJTbHOTO 3aaHUsA

OrneHka «OTJMYHO» - BBICTABISIETCS CTYICHTY, TOKAa3aBIIEeMYy BCECTOPOHHUE
CUCTEMATU3UPOBAHHBIE, TTyOOKHUE 3HAHUS BOIPOCOB M YMEHUE YBEPEHHO MPUMEHSATH UX
Ha TPAKTUKE MMPU PEIICHHN KOHKPETHBIX 3aJ1a4, CBOOOAHOE U MPaBUIILHOE 000CHOBAHUE
MPUHSATHIX PELIEHUN.

OreHKa «XOPOIIO» - BBICTABIIACTCS CTYACHTY, €CJIM OH TBEPJIO 3HAET MaTepHall,

IrpaMOTHO H, IO CYHICCTBY, M3JIaracTt €ro, ymccT IMpHUMCHATH IMOJYYCHHBIC 3HAHUA Ha



npakTuke. Ho gomyckaeT B OTBeTe WM B PEIICHUHM 3a/ad HEKOTOPhIE HETOYHOCTH,
KOTOPBIE MOXKET YCTPAHUTH C IIOMOIIBIO JOTIOTHUTEIHHBIX BOTIPOCOB MPETIOIaBATEIIS.

OreHka «yJAOBJIETBOPUTEJbHO» - BBICTABISETCS CTyIAeHTY. llokazaBmiemy
(dparMeHTapHbIN, pa3pO3HEHHBIA XapakTep 3HAHWHA, HEJOCTATOYHO TPAaBUILHBIC
bopMyTUPOBKH 0a30BBIX TMOHSATHN, HAPYIIEHUS JOTUYECKOW IOCIIEIOBATCILHOCTH B
U3JI0KEHUU TPOTPaMMHOTO Marepuana. Ho mpu 3ToM OH BiajeeT OCHOBHBIMH
NOHATUSMH BBIHOCUMBIX Ha KOHTPOJBHYIO pabOTy TeM, HEOOXOAMMBIMU IS
JTaNTbHEHIIeT0 OOy4YeHUS M MOXET MPUMEHSATH MOJyYCHHBIC 3HAHUS 1O 00pasiyy B
CTaHIaPTHON CUTYaIlUH.

O1ieHKa «HEYH0BJIETBOPUTEIbHO» - BBICTABIISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT
00JbIIIel YaCTH OCHOBHOTO COJIEPYKAHMS BRBIHOCUMBIX Ha KOHTPOJIBHYIO paboTy
BOIPOCOB TEM.

Kpurepun onieHKH OTBETOB Ha 3a4eTe

3a4TeHO - COOTBETCTBYET OTBETY CTY/ICHTA HA OIICHKU OTJIMYHO, XOPOIIIO U
yIOBJIETBOPUTEIBHO.

HezauTeHO — COOTBETCTBYET OTBETY CTy/I€HTA HAa HEYAOBICTBOPUTEIBHYIO
OLICHKY.

Kpurepuu ouieHKHM 0TBETOB HAa JK3aMeHe
OreHKa «OTJIMYHO» BBICTABIISIETCA CTYACHTY, KOTOPBINA:

1) ry00Ko, B IOJTHOM 00beME OCBOMJI MPOTrPaMMHBIN MaTepHal, u3jiaracT ero Ha
BBICOKOM HAy4YHO-TEOPETUYECKOM YPOBHE, M3YUHI OO0SI3aTEIbHYIO U JOTOJHUTEIHHYIO
JTUTEPATYPy, YMEET MPaBWIbHO HCIOIb30BaTh 3BAHUSI NPU PETHOHAIBHOM aHAIIU3E,
OPUEHTUPYETCS B COBPEMEHHBIX IPOOJIeMax HW3y4aeMOH AMCIMILIUHBI (HAYyYHOTO
HaTPaBJICHHUS);

2) yMeIo IPUMEHSIET TEOPETUUECKUE 3HAHUS MTPH PEIICHUH MMPAKTUUECKUX 3a/1ad;

3) BiameeT COBPEMEHHBIMH METOJAMH  HCCIICIOBAHUS, CaMOCTOSTEIBHO
MOTIOJTHSAET U OOHOBIISICT 3HAHUS B X0/ YU4eOHOU paboTHI,

4) TpH OCBCIIEHUH BTOPOCTCIICHHBIX BOMPOCOB BO3MOXHBI OJHA — JIBE
HETOYHOCTH, KOTOPBIE CTYACHT JIETKO UCTIPABIISET MOCIE 3aMeYaHus PermogaBaTes.

O1eHKyY «XOPOII0» MOTyYaeT CTYACHT, KOTOPBIH:

1) packpbll cojepikaHue BOMpoca B 00beMe, MPEAYyCMOTPEHHOM aMHOI'OMOM,

U3YYHIT 0053aTETBHYIO TUTEPATYPY;



2) TPaMOTHO M3JIOKWII MaTepuall, BlajieeT reorpaguyeckoil aMHOTOOTHHUEH;

3) 3)1aKOM C METOJIJaMH UCCIICJIOBAHUS, YMEET YBsI3aTh TEOPHUIO C IPAKTHKOMH,;

4) B WBNOXKEHHS JOMYCTHJ PsAJ HETOYHOCTEH, HE HCKaXAIOIIUX COJCPIKaHUs
OTBETa Ha BOIPOC.

OneHka «y10BJIETBOPUTEJIBbHO» CTABUTCS CTYAEHTY, KOTOPBIN:

1) ocBOWMII IpOrpaMMHBIN MaTepHrai B 00beMe yueOHUKa, 00Ia1aeT TOCTAaTOYHBIMU
IUIA TIPOJOJDKEHUST OOYy4YeHMsT M NPEACTOALEH NpodecCHOHATBHON eATeIbHOCTU
3HAHUSMU, BBINOJHWI TEKYILHE 3a/1aHHUS;

2) TIpU OTBETE JOMYCTHJ HECYIIECCTBEHHBIC OIIMOKH, HETOYHOCTH, HAPYIICHHS
IIOCJICOBATEILHOCTH  W3JIO)KEHHS MaTepuala, HEJOCTaTOYHO AapryMEHTHPOBAHO
M3JI0KWIT TEOPETHUECKHE MOJI0KEHUS.

OneHka «<HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYAEHTY, KOTOPBIN:

1) oOHapywi 3HAYUTEIbHBIC MPOOENBl B 3HAHWH OCHOBHOTO IMPOTPAMMHOTO
MaTepHuana;

2) JONYCTHJ TPWHIMITUAIBHBIC ONIMOKUA B BBIMOJHEHUU MPEIYCMOTPEHHBIX

MpOrpaMMoOi 3aTaHUMN.

8. [lepeyeHb OCHOBHOM M I0TOJTHUTEJIbHON Yy4eOHOMH, HEOOX0TUMO
JJ151 OCBOEHHSI TUCIMTINHBI.
a) Ocnosnasn Jlumepamypa
1. AxmetoB H.C. «OO0r1as u Heopranudeckast xumusi»: yueonuk / H.C. Axmeros.
Canxkr-IlerepOypr: Jlanb, 2018. https://e.lanbook.com/book/107904.
2. 'enspman M.U., B.I1. FOctparoB. «Xumus». 1M3-po Jlans, 2008 T,

3. I'muaka H.JI. «O06mmasa xumus». Mocksa, 2012 r.
4. EropoB B.B. «O06mas xumusi»: yueOnuk / B.B. Eropos. Cankt-IleTepOypr:
Jlans, 2018. https://e.lanbook.com/book/102216.

5. Kyneman A.I'. «O6mas xumusi». M., Konoc, 2004.
0) /lonoanumenvhas 1tumepamypa:
1. Apremenko A.N. «Oprannyeckass XuMus JjIs HEXUMHYECKUX HAMIPaBICHUM

HOJATrOTOBKM»: yueOHoe nocobue / A.1. Apremenko. Cankt-IlerepOypr: Jlans, 2013 1.

https://e.lanbook.com/book/38835.



https://e.lanbook.com/book/107904
https://e.lanbook.com/book/102216
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2. AtaeBa P.JI. UcaeBa H.I', A3uzoBa 3.A. «YueOHO-MeTOANYECKOE TTOCOOHE K
1a60paTOPHO-TIPAKTUICCKUM 3aHATHUSM IO XUMHH JIJIS1 CTYIeHTOB 1-KypcoB (pakynprera
«ABTOMOOUIIM W aBTOMOOMIBLHOE XO3SIMCTBO» U «MHXEHEpHOTO (aKyabTeTa»». T.
Maxaukaina, 2012 r.

3. AtaeBa P.JI., HcaeBa H.I'. «YuebHo - meTommueckoe mocooue misa JIII3 mo
HEOPraHMYeCKOW XUMHUM JJia CcTyJeHToB l-ro kypca crmen. 111201- Berepunapus,
110401 - 3ootexuus». Maxauxkana, 2008 r.

4. AxmetoB H.C. «O6mias u Heopranndeckast xumus». Mocksa, 2000 .

5. Bepmmann B.U. «Ananutudeckas xumus»: yueonuk / B.WU. Bepmmnun, 1.B.
Bnacosa, U.A. Hukudoposa. Cankr-IletepOypr: Jlans, 2017 .
https://e.lanbook.com/book/97670

6. l'enbhman M.U. «Kommoungnas xumus»: yueouuk / M.U. 'easdpman, O.B.
Kosanesuu, B.I1. FOctparos. Cankt-IletepOypr: Jlans, 2017 .
https://e.lanbook.com/book/91307.

7. I'muuka H.JI. «3agauun u ynpaxkaenus rmo O0eit xumun». T. MockBa.
«Murerpan-npecc», 2007 .

8. EropoB B.B. «Teopernueckre OCHOBBI HeOpraHudeckon xumum». CaHKT-
[TerepOypr, Mocksa, Kpacaonap, Jlans, 2005 T.

9. Ucaea H.I'., AraeBa P.JZI, Xapkoa B.A, Asm3oBa 3.A. «YyeOHO-
METOJIMYECKOE IMOCOoOHue i 3aHATUN MO (HU3UYECKONW W KOJUIOMTHOM XHUMHUU». T.
Maxauxkana, 2010 r.

10. KuszeB JI.A., Cmapeirua C.H. «<Heoprannyeckas xumus». Mockga, 2004,

11. KysuemnoB JI.I'. «Opranndeckas xumus»: yueoHoe nocodue / I.I'. Ky3nernos.

Canxkr-IlerepOypr: Jlanb, 2016. https://e.lanbook.com/book/72988

12. JIebyxoB B.U. «Du3nK0-XMMUYECKUE METOIbI UCCIICOBAHUAY. YUSCOHUK/TIO]
pen. A.W. Ockapa. CII6: Jlans 2012 r.

13. Manyiinos A.B., PaguonoB B.W. «OcHoBbI xuimumn». UHTEpHET-YUCOHUK,

2013 r. www.hemi.nsu.ru

14. TTanoB H.H. «O6mas u Heoprannyeckast xumus»: yaeonuk / H.H. TTaBmnos.

Cankr-IlerepOypr: Jlans, 2011. https://e.lanbook.com/book/4034.

15. Tpecc U.A. «OcHoBBI 00m1eH xumum»: yueoHoe niocobue / . A. Tpecc.

Cankr-IlerepOypr: Jlanb, 2012 r. https://e.lanbook.com/book/4035.
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16. CranemakoBa B.I1., Mcaesa H.I'., AtaeBa P.JI., A3u3oBa 3.A. «MeToandyeckue
ykazanus 1 JII3 mo Heoprauudeckoil XMMuM 1JIs CTYyI€HTOB 1-ro Kypca HanpaBiIeHH
nmoarorosku 110400, 110900,110500, 100800». Maxaukana, 2012 r.

17. CranpmakoBa B.I1., Ucaesa H.I'., AtaeBa P./l., AsuzoBa 3.A. CyneiimaHoBa.
«Y4eOHO-METOANUYECKOE TIOCOOHE I 3aHATHUH 110 aHAJIUTUYECKOU XUMUI». Maxaukaia
2013 .

18. lTa6apos 1O.C. «Oprannueckas xumus»: yueonuk / F0.C. [llabapos. CaHKT-
[TeTepOypr: Jlans, 2011 r. https://e.lanbook.com/book/4037

9. IlepeueHb pecypcoB HH(OPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHO CeTH
«HTEepHeT», He0OXOAMMBIX IJIS OCBOCHHS TUCIHUIINHBI.
a) bazwvl 0oannvix, uHGoOpMaAuUOHHO-CHPABOUHbBIE U HOUCKOBbLE CUCHIEMbL
[Ipy M3ydyeHHH NUCHUIUIUHBI «XUMHUS» CTYIAEHTHI MOJIb3YIOTCS 3JIEKTPOHHOU
OMOJMOTEUHONM CHCTEMOM, cojepKallled W3JaHus 1O JaHHOM JUCHUIUIMHE W
c(hOpMHUPOBAHHON IO COTJACOBAHUIO C IMpaBooOJafaTeISIMU Y4yeOHOM H y4eOHO-
METOJIMYECKOU JIUTEPATyphl. IJIEKTPOHHO-OMOIMOTEYHAs] CHCTeMa OO0ECIeYNBACT
BO3MOKHOCTh MHJIMBUYJIBHOTO JOCTYyMAa JJIsl KAKJIOTO CTYICHTA U3 JII0OOM TOUKH, T/1e
UMeeTCs I0CTYI K ceTu IHTepHET.
1. MuHUCTEPCTBO CENbCKOro Xo3siicTa PO, MCX.ru.
Elibrary.ru (PUHLI)- HayuHnas snexTpoHHas oubarnoreka. — Mocksa, 2000.

http://elibrary.ru

2. Muposas uugposas oudimoreka - https://www.wdl.org/ru/country/RU/

3. Hayunas 6ubnurotexka MI'Y umenn M.B. JlomonocoBsa - http://nbmgu.ru/

4. Poccuiickas rocynapcTBeHHas OnoimoTeka - Isl.ru

5. becrnatHas a5ekTpoHHas OuOIMoTeKa - EAMHOE OKHO JIOCTYIA K

00pa3oBaTeIbHBIM pecypcaM - http://window.edu.ru/

6. Pecypc MCX P® - Cucrema qucTaHIIMOHHOTO MOHUTOPUHTA 3€MENb

cenbxo3nasnadenus AITK (CJIM3 AIIK)- http://sdmz.gvc.ru

7. Pecypc MCX P® - ®denepanbhas ['eonrdopmannontas cucrema «ATiac

3eMenb cenbxo3HazHaueHus» (PI'MC A3CH) - http://atlas.msx.ru

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI
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HanmeHoBaHMe aneKTPOHHO- HanmmeHoBaHue opraHusauum-
O6MbnunoTeYHoM cucTeMbl Mpunaane Appec canta BNnagenbLa, peKBu3nTbl 4OroBopa
XHOCTb ’
(3BC) Ha ucnonb3oBaHue
HocTyn K konnekuyusm 000 «M3gaTenbcTBo JlaHb» CaHkT-
«EpgmnHas npogeccuoHanbHas MeTepbypr. JTMLEH3MOHHBIA SOroBOP
©asa 3HaHWN Ans arpapHbIX Ne 105, 106 ot 10.02.2025 .
BY30B - M3gatenbctBo JlaHb hito: ¢ 15.04.2025 1. no 14.04.2026 r.
ttp://e.lanbook.com
«3BC» n «EgunHasn CTOPOHHSAS
npoceccunoHanbHas 6asa
3HaHW n3gaTenbcTaa JlaHb
ans CMNO - UspaTenscTeo
Naxb (CMO» 3B6C NNAHb
ONEKTPOHHO-6MbNMoTeYHas 000 «M3paTenbetBo JlaHb» CaHkT-
cuctema «M3gatenscTeo , Metepbypr Jorosop Ne 55 ot
NlaHb». «OKOHOMMKA CTOPOHHSAS http://e Janbook.com 20.01.2025 .
MEeHEMKMEHT- /13naTenbcTBo € 01.02.2025 . 0o 31.01.2026 r
[awkos n K»
, 000 «[lMonnpep cnpaBoYHUKI
Polpred.com CTOPOHHSAS http://polpred.com Cornawetve ot 05.12.2017 r. 6e3
OrPaHUYEHNS BDEMEHM.
ONeKTPOHHO-OMbNNoTeYHas 000 «M3paTenbcTBo JlaHb» CaHKT-
cuctema «/13gatenscTeo http://e.lanbook.com | MeTepbypr forosop o1 09.07.2013 .
CTOPOHHSAS
Nanb» (KypHanb) Bes orpaHuyeHns BpemeHu
ONEKTPOHHO-6MbNNoTeYHas 000 «M3paTenbetBo JlaHb» CaHkT-
cuctema «/13gatensCcTeo CTOpOHHSS http://e.lanbook.com | MeTepbypr dorosop Ne 17 ot
NlaHb» (KOHCOPLMYM CETEBbIX 11.11.2019 r. 6e3 orpaHu4eHns
ANEKTPOHHbIX BMBNNOTEK) BPEMEHM
00O «HOpawt». [loroop Ne 35 ot
35C «Opaiim CTOPOHHSS http://vv_ww.biblio- 12.12.2017r. k pasgeny
online.ru/ «JlereHOapHble KHUTU»
Be3 orpaHuyeHNs BpEMEHM
http:/wwaw.biblio- OOOV«SJ'IGKTpOHHoe 130aTenbCTBO
OBC «HOpawt» CMNO CTOPOHHSISA online.ru/ Opaim [lorosop Ne 125 ot
I 16.12.2024 r.
¢ 18.02.2025 . no 10.01.2026 .
9BbC OOy BO ®rb0Y BO Kanununrpaackoro I'TY
KanunuHrpagckoro I'TY InueHnsuoHHbIn gorosop Ne 01-308-
«PbiBox0351CTBEHHOE ctopoHHsis | http:/lib.Klgtu.ru/jirbis2 | 2021/06 ot 09.04.2021
obpasoBaHue» C 01.06.2021 Be3 orpaHnyeHus
BPEMEHM.
©Iny. 10-11 kn. N3a-so M3a-Bo «[pocBewieHne» S6C JIAHb
«[poceeLyeHne. croporkssi | http:/fe Janbook.com [orosop Ne 98 ot 18.04.2024 .
Ob6wweobpasoBatenbHble — ' C 01.09.2024 po 31.08.2025 .
npeametsl. — O6C JIAHb

Joctyn 6e3 orpaHUYEHHUs YHCIIa TIOJIb30BATENCH.

10. MeToauyeckne yKazaHus Jis 00y4aIOMIUXCS 10 OCBOCHUIO TUCUMILUINHBI
N3ydyenne [OUCUUIUIMHBI «XUMHS» OCYIIECTBIAETCA C  HCMOJIb30BAaHUEM
KJaccuuecknx (opM  y4eOHBIX 3aHITHIA. JIGKIUH, TPAKTUYECKUX  3aHATHUH,

CaMOCTOSITEJIbHOM paOOThl BO BHEAYJUTOPHON OOCTaHOBKE.
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PexoMeHAanMM MO MOATOTOBKE K JIEKIMOHHBIM 3aHSATHSIM (TeopeTHYecKui
Kypc). Jlekuus siBisieTcs Beayniei GopMoii yueOHbIX 3aHsATHiA. JIeKIus npeaHa3HadeHa
JUISL M3JI0KEHUS MPENo/iaBaTelieM CUCTEMATU3UPOBAHHBIX OCHOB HAYYHBIX 3HAHWM 110
JUCLMIUIMHE, aHAJTUTUYECKON MH(OpMAIMKM O TUCKYCCUOHHBIX IIPO0JIeMax, COCTOSHUU
Y NIEPCIEKTUBAX MOBBIIIEHUS Ka4€CTBA MUIIEBBIX NPOAYKTOB. Ha jekuuu, kak nmpaBuIio,
[OJTHUMAIOTCSl HauboJiee CI0XKHbBIE, Y3JI0BbIE BOIIPOCHl yUeOHOM JUCIUIINHBL.

MaxkcumanbHbli 3G (EKT JeKIus JaeT TOra, Korja CTyAEHT 3apaHee TOTOBUTCS K
JEKIMOHHOMY 3aHSITHIO. 3HAKOMUTCS C MpoOJeMaMH JIEKIWU MO y4YeOHUKY WU TI0
OporpaMme JIHUCHMIUIMHBL. Pexomenayercs IpocMaTpuBaTh 3allMCH  MPEIBLIYLIETO
y4eOHOI0 3aHATHUS, UICXO/ U3 JOTUYECKOTO €UHCTBA TEM YUE€OHOM TUCLIUILIAHBI.

B xone nexkuuu CTyAeHTy 1eaecoo0pa3Ho:

CrtpeMHTbCSI HE K JIOCIIOBHOM 3alMCH H3JIaraéMoro IpernojaBaTesieM yueOHOro
Marepuana, a K OCMBICIICHHIO YCJIBIIIAHHOTO M 3alMCH CBOMMH CJIOBAMH OCHOBHBIX
(akTOB, MBICIIEH JIEKTOPA; BbIpAOAThIBATh HABBIKKA TE3UCHOTO M3JI0XKEHUS U HAMCAHUSA
yueOHOro mMaTepuaia, BECTH 3allUCU «CBOMMHU CIIOBaMU», BMECTE C TEM, HE JOITyCKas
MCKa)XEHUS WM TOAMEHbI CMBICIIA HAyYHbIX BbIpakeHHil. OmnpeaenieHus, Ha KOTOpbIE
oOpalaeT BHMMAaHME IpenojaBareiab JUOO CJIOBaMH, JUOO HHTOHALMEH, CIEAyeT
3anyuCchIBaTh YETKO, AO0CIOBHO. Kak mpaBumio, Takue OmpeaereHus MpenoaaBaTelib
NOBTOPSET HECKOJIBKO pPa3 WM JAET MO/ 3aIHUCh.

1. OcTaBisATh B TETpaiu sl KOHCIEKTa JIEKIMHM HIMPOKHUE MOoJisl, JUOO BECTU
3alMCH Ha OJHOM CTpaHMIle. DTO HYKHO JJISl TOTO, YTOOBI B TAJIbHEHIIIEM MOKHO OBLIO
Obl BHOCUTh HEOOXOJIMMBIE JOIMOJHEHUS B COJEp)KaHUE JIEKUUMU U3 PA3TUYHBIX
MCTOYHHMKOB. MOHOTpaduii, yueOHbIX MOCOOUH, IEPUOIUKH U .

2. Ilucatp Ha3BaHuE TeMbl, yuyeOHbIE BOIPOCHI JIEKIMM HAa HOBOW CTpPAHMIIE
TETpaJu, YTOOBI JIETKO MOKHO ObUIO HAMTH HEOOXOJUMbIE YUEOHbBIN MaTepual.

3. HaumHaTh KaXayr0 HOBYIO MbIC/Ib, HOBBIM (PparMeHT JIEKIIUU C KpacHOM
CTPOKH; 3aroJIOBKH M MOJ[3ar0JIOBKH, BaKHEWIINE TOJOKEHUS, HA KOTOpble o0palaeTt
BHUMaHUE IMpernojaBaTesib, a TaKKe OMNpElIeiIeHHs] BbIICIATh. OyKBaMU OOJBIIETO
pa3Mepa, YepHUJIaMH APYTOro LBeTa, JTU00 MOA4YEPKUBATH.

4. HymepoBaTs BcTpeuatomuecs B neknuu nepeuncienus mudpamu: 1, 2, 3 . . .,
Wi OykBaMu: a, O, B. . . . [lepeuncnenus gyuuie 3anucbiBaTh CTOA0IOM. Takas 3anuch

npuaacT KOHCIICKTY 6OJIBIHYIO HarisiAHOCTb U CHOCO6CTByeT JydquieMy 3aIlIOMUHAaHHUTIO



yueOHOro Marepuana.

5. Breipabotath ynoOHyI0 M MOHSATHYIO Jis ceOsl CHUCTEMYy COKpalleHUuHl u
YCIIOBHBIX OOO3HAYEHHU. DTO HKOHOMHUT BpeMsi, MO3BOJISIET 3alMChIBaTh MaTepHall
Ka)XI01 JIEKLMU MTOYTH JOCIOBHO, AAE€T BO3MOXHOCTh CKOHLIEHTPUPOBATh BHUMAHUE Ha
COJIEp’)KaHWM M3JaraéMoro marepuana, a He Ha MEXaHHYeCKOM IIpoIecce
KOHCIIEKTUPOBAHUS.

[To okOHYaHMIO JIEKIIMM LI€JIECO00pa3HO 10paldaThiBaTh €€ KOHCIEKT BO BPEMs
CaMOCTOSITENIbHOM pabOThI B TOT XK€ JIeHb, B KpaifHEM cllydae, He TI03/IHee, YeM CITyCTS 2-
3 [IHA mocie €€ MPOCIyIIMBaHUA. DTO BaXKHO MOTOMY, YTO €lle He 3a0bIT y4eOHbIi
MaTepuan JIEKIMH, CTYyJACHT HAXOIUTCsS IOJ €€ BIEYaTICHHEM, KaK MPaBHIIO, SICHO
MOMHHT YKa3aHUsl MPEN0/IaBaTelsl, XOPOIIO OCO3HAET, UYTO €My HEMOHITHO U3 MaTepHasa
JEKIUH.

PexomMengauum mo mNMOAroTOBKe K NPaKTHYecKUM 3aHATHAM. CTyneHTam
ClIeyeT NPUHOCUTh C CcOOOH pPEKOMEHJOBAHHYIO IpENoJaBaTeleM JUTEpaTypy K
KOHKpeTHOMY 3aHsTHiO. HambGonee unenecooOpasHas CTpaTerusi CaMOCTOSITEIbHOMN
MOJITOTOBKH CTy/IEHTAa K CEMUHAPY 3aKJII0YaeTCsl B TOM, YTOOBI HA TIEPBOM dTarie YCBOUTh
COJIepaHhe BCEX BOINPOCOB CEMHHapa, oOpallas BHUMaHUsS Ha Y3JI0BbIE IPOOJIEMBI,
BBIJICJICHHBIC TPETO/IaBaTeNieM B XOJ€ JIEKIIUU JINOO KOHCYIbTAlMU K ceMuHapy. s
ATOr0 HEOOXOAMMO, KaK MUHUMYM, MPOYMTATh KOHCIIEKT JIEKIIMA U Y4YEOHHUK, JTMOO
yuebHoe nocobue. Crenyromuii 3Tan NOoArOTOBKH 3aKiIoyaeTcs B BbIOOpEe BoIpoca st
0oJee rIyOOKOro N3YUYEeHHsI C UCTIOJIB30BAHUEM JIOTIOJTHUTENBHOM JIMTEPATYPHI.

CtyzneHTaM, MPOMYCTUBIIMM 3aHATHS (HE3aBUCHMO OT IPUYMH), HE WMEIOIIHE
MUCHPMEHHOTO PEIIeHHUs 3aJad WM HE MOJATOTOBUBIIHMECS K JAHHOMY MPAKTHIECKOMY
3aHATHIO, PEKOMEHIYETCS HE MO3KE YeM B 2-HEJICIbHBIN CPOK SIBUTHCS HAa KOHCYJTHTAIIIO
K TPEnoJiaBaTeIl0 U OTYUTATHCS MO TeMe, u3yuaBlieiicss Ha 3aHATUU. CTyIEHTHI, He
OTUYMTABILIKECS MO KAX0W HEe TPOPaOOTAHHON UMM Ha 3aHATUSX TEME K Hayally 3a4€THON
CECCHM, YIYCKAalOT BO3MOXXHOCTh TIOJYYUTh IIOJIOKEHHbIEe Oamibl 3a paboTy B
COOTBETCTBYIOIIIEM CEMECTPE.

PexomMeHnaanum mo mojAroToBKe K J1a00opaTOpPHBIM 3aHATHAM. JlabopaTtopHbie
3aHATHUA TPOBOJATCA B CHEIHAIM3UpPOBaHHOW nabopatopuu. [Ipexne udem HauyaTh
3aHATHUU B TaOOPATOPHUH CTYACHT 3HAKOMUTCS C TIPaBUJIaMU TEXHUKH Oe3omacHocTy. Ha

pabodeM cTosie JOHKHO HAaXOAUTHCS TOJIBKO HEOOX0IUMOe 00OpYyIOBaHUE U MPUOOPHI



Ui 3anuced U pacuetoB. CTyIE€HT MPUCTYMNAET K BBITOJIHEHUIO JIa0OpAaTOPHOU pabOThI
TOJILKO TOCJIE O3HAKOMJICHUS C ONUCaHHeM paldoThl U MOATOTOBKH K Hel. 3amperaercs
BKJIIOUATh Kakue JMOO0 MpUOOpHl WM CXEeMbl 0€3 MpeaBapUTEIbHOW MPOBEPKU HUX
npernojaasaresneM win jgadbopantom. [locne okoH4aHus pabOThl CTYIEHT AOKEH CIaTh
71a00paHTy BbIIAHHBIE IPUHAICKHOCTH, IPUBECTH B MOPSAIOK paboyee MecTo, MOTYyUUTh
OTMETKY B J)XypHaJle O BBIIOJHEHUM paOOThl, NPEIbSBUB I ITOTO IOJyYECHHBIE
pe3ybTaThI IIPENOIABATEIIIO.

PekomeHmanyu 10O TOJArOTOBKE K BBHINOJHEHHIO paboTel. He HauuHaiiTe
BBITNOJITHEHHE OIbITA [TOKA HE YSCHUTE ce0e MOJIHOCTBIO €T0 1I€J1b, METOJ U HE COCTABUTE
IJIaH MPOBEACHMS ONbITa. Tak Kak BpeMsl MPOBEACHHS ONbITa OrPAHMYEHO Y4eOHBIMU
yacaMH, OTBEJICHHBIMM Ha HEro, TO BCIO MOATOTOBKY HEOOXOJMMO HpPOBECTU
CaMOCTOSITENIBHO 10 3aHITHH.

J171s1 TOATOTOBKY K OMBITY TPOUYTUTE PYKOBOJICTBO K padboTe. BrisicHuTe B Ipoiiecce
YTEHHUS, a B ClIy4ae HEOOXOAMMOCTH — Ha KOHCYJIbTAI[UH C IIPETIOAaBaTeIeM HE TOHITHbBIE
Borpockl. Elie pa3 npodyTute pyKOBOJCTBO, HO TENEpPh B JIAOOPATOpHUH, UMESI TEpeN
rjla3aMy pUOOPHI AJIs IPOBEIeHUs onbITa. Pa3doeputech B TpeOOBaHMSIX, KOTOPBIE HA/10
MpPEAbSBUTh K HACTpPOilKe MpUOOPOB M YCTAaHOBKE B LIEJIOM, YTOOBI 00ECHEYUTH
HaWIy4ylIMe pe3yJibTaThl ombITa. JUId 3amucu pe3ysbTaTOB HM3MEPEHUsS IMOATOTOBBTE
3apaHee TaOJMIbI, BKIIIOYAIOLIME KaK CaMM M3MEpEeHHs, Tak U ux norpemHoctd. K
CJIEIYIOLIEMY 3aHSATHUIO CTYJIEHT TOTOBUT OYEPEIHYI0 paOOTy U MPEIBSABISAET OTYET O
paboTe, BBINIOJIHEHHOW Ha MpeaplaylieM 3aHsaTuu. PaboTa cuuTaercsi OKOHYATEIbHO
CHAHHOM Tociie 3amMThl oT4yeTa. Ecim pe3ynbTrar He corjacyercss ¢ TaOJIUYHbIM
3HAYE€HHUEM, TO HEOOXOUMO OOBSICHUTH MPUUYMHBI pacxoxaeHuil. [Ipu npomycke 3aHsaTus
naHHas 1abopaTopHas paboTa BBHIMOIHIETCS B Yachl CAMOMIOJATOTOBKHU K CIIEIYIOIEMY
3aHSTHIO.

Jokaan — 3To MyOIMYHOE COOOIIEHUE, MPEACTABIAIONIee COOON pa3BEepHYTOE
U3JI0KEHUE Ha ompeaesieHHyro TemMy. OH oTiiM4yaeTcss OT BBICTYIUIEHWH OOJbIINM
oobeMoM Bpemenn — 20-25 MuHYT (BBICTYIUICHHS, KaK MpaBmio, orpannveHbr 10-12
MuHyTamu). JIOKiman Takke MOCBAIIEH OoJiee IMUPOKOMY KPYTYy BOIMPOCOB, YEM
BBICTYIUJICHHE.

Tunmnunast omOKa TOKIaJYMKOB B TOM, YTO OHU M3JIaraloT cojep KaHue mpooiaem

JOKJIa/1a A3bIKOM KHUTH U )KYPHAJIOB, KOTOPBIM TPYAHO BOCIIPUHUMAETCS Ha CIIyX. Y CTHAs



U THUCbMEHHas pedb CTposTca IMo-pasHoMy. Haumbonee ynoOHas ajii CIyXOBOTO
BOCTIpUATHS (hpa3a COAEP>KUT 5-9 CMBICTIOBBIX €IMHUI], TPOU3HOCUMBIX Ha OJHOM B3/10XE.
DT0 COOTBETCTBYET 00BEMY ONEPATUBHON NaMATH YeloBeKa. B nmepBbie 5 ceKyH I JoKIaaa
CJIOBa, NPOU3HECEHHBIE CTYJICHTOM, YAECPKUBAIOTCA B MAMATH €ro ayJIUTOPUH Kak
3Bydanue. llenecoobpa3zHo mosToMy 3a 5 cekyHa cPOpPMHPOBATH 3aBEPIICHHYIO (pasy.
D10 00ecreynBaeT €€ OCMBICICHHE CIyIIaTeIsIMU 10 MOCTYIUIEHUSI HOBOro oObhema
uHpopMmaIuu.

Jpyrass ThnuyHas OIIMOKA JOKIAAYMKOB COCTOUT B TOM, YTO UM HE YJAeTCs
BbIIEpKaTh BpeMsi, OTBEICHHOE Ha JToKJIaa. YToOkl n30exarh 3ToM o1ImOKu, HE00X0IMMO,
HaKaHyHE MPOYUTATh JIOKJIaJ, BBISICHUB, CKOJLKO BPEMEHH MOTPEOYyETCss Ha €ro YTCHHE.
Jlia ynoOcTBa KelnarenbHO NPSMO Ha CTPAHMIAX JTOKJIa/la MPOBECTH pacdyeT BPEMEHH,
OTMeYasl, CKOJIbKO OPUEHTUPOBOYHO YUJET HA YTeHHE 2, 4 CTpaHUI] U T.[.

3aBepiieHre pabOThl HAJl JOKIAAOM IPENIOJaracT BbIJEICHUE B €ro TEKCTe
IJIAaBHBIX MBICIIEH, apryMEHTOB, (akTOB C IOMOIIBIO a03aleB, MOJUYEPKUBAHHEM,
MCIOJIb30BAHUEM PA3IMYHBIX 3HAKOB, YTOOBI CMBICIOBBIE 00pa3bl JOKIIA1a MPUOOPEIH U
3pUTENBbHYIO HATJIIHOCTh, O0JIETYarONIy 0 Pab0OTy C TEKCTOM B XO/I€ BHICTYIUICHUS.

MeTtoanuyeckue peKoMeH/Aaluu 110 OAr0TOBKE K IK3aMeHY

K b9K3aMeHy JONMyCKarTCA CTYyAEHTbl AaTTECTOBAHHBIE II0 BCEM TEMaM
NPAKTUYECKUX 3aHATUNA. Bompockl, BEIHOCHMBbIE Ha SK3aMEH, MPUBEACHBI B padouei
IporpaMMe Kypca.

DK3aMEHaIMOHHBIN OUJIET COAEPKUT TPHU BOIpoca. DK3aMEH MPOXOJUT B YCTHOM
dbopme, HO PK3aMeHATOp BIIpaBe U30paTh U MUCbMEHHYIO (hopMy ompoca.

VYcnemHas caya 5K3aMeHa 3aBHCHUT HE TOJIBKO OT YMCTBEHHBIX CIOCOOHOCTEM,
MaMsATH, TICUXOJIOTUYECKONM YCTOMYMBOCTH, HO, MNpEXIE Bcero, ot crpareruu. Ilo
CYyILIECTBY MOATOTOBKA K 3K3aMEHY HAUYMHACTCS C IEPBOrO IHS JEKIUU U CEMUHAPCKUX
3aHsATUM. UeM OoJibllie 3HaHUM, TEM CTPOMHEE OHU YJIOXKWINCh B CUCTEMY, TEM Jierde
TOTOBUTBCS B IIOCJIETHUE JTHMU.

OO0s13aTeIbHBIM YCIIOBHEM YCIEIIHON MOJIrOTOBKU M CAAaud SK3aMEHOB SIBJIAETCA
KOHCIIEKTUPOBAHUE U YCBOCHUE JIEKIIMOHHOTO MaTepuaa.

B TeueHne cemecTpa HE CIEAyEeT UTHOPUPOBATH TAKME BO3MOXKHOCTH MOIOJHUTD
3amac CBOMX 3HAHUW, KakK KOHCYJbTallMW, HamnucaHue pedepaToB, padotra B

CTYACHYCCKOM HAYyYHOM KPYIKKC. Ha »sk3ameH BBIHOCST BOIIPOCHI, KOTOPBIC OTPAKCHLI B



nporpamme Kypca. [loatoMmy B npoliecce 0cBoeHUs MaTepuaia He0OXOAMMO MOCTOSIHHO
CBEpAThCA C MPOrpaMMOM Kypca, CaMOCTOSITEIbBHO HM3y4daTh BOIPOCHI, KOTOPBIE HE
BBIHOCSTCSL Ha CEMHHApCKUE 3aHATHs, a B Ciy4yae 3aTpyJHEHUU oOpamaTrbcs 3a
KOHCYJIbTALIMSIMU Ha Kadepy.

HenocpencTBeHHO nepes 3K3aMEHOM Ha MOATOTOBKY K HEMY OTBOJIUTCS HE MEHEE
Tpex nHeW. B 3ToT mepuon peKOMEHIyeTCss pPaBHOMEPHO paCIpeAesiUTh BOIMPOCHI
IpOrpaMMbl Kypca U MOBTOPSITh y4eOHBIM MaTepuall, UCMOJIb3ysl YUYEOHUK, KOHCHEKT
JIEKIUH, MIAH-KOHCIIEKT BBICTYIUICHUM HA CEMUHAPCKUX 3aHATUSIX, @ B HEOOXOJIMMBIX
clyyasix W HayyHyr Juteparypy. Ocoboe BHUMaHHE CIEIyeT YyJAEIUTh
PEKOMEHIOBaHHBIM BOIPOCaM JJisl IOBTOPEHUH. PekoMeH1yeTcsl MOBTOPSATh MaTepHal B
MIPUBBIYHOE pabouee BpeMsl, He AOIyCKasi EPEYTOMIIEHHS, YEPElysl yMCTBEHHYIO paboTy
C (usuMyeckUMH YNPaKHEHUSAMH U TICUXOJIOTMYECKOW pasrpy3koil. OctaBiuecs
HESCHBIMU BOIPOCHI CIIEAYyET MPOSCHUTh g ce0d Ha MpeadK3aMeHallMOHHOU

KOHCYJIbTalluH.

11. UndopmManMoHHbIE TEXHOJIOTMH U IPOrPAMMHOE 00ecrievyeHue

[lepeuenp HHPOPMAITMOHHBIX TEXHOJIOTHUH, UCTIONB3YyEMbIX MIPH OCYIIIECTBICHUU
00pa30BaTeNbHOTrO Mpoliecca N0 JUCIUIINHE!

- TEXHUYECKHE CpEACTBA. KOMIMbBIOTEpHAs TEXHHUKA M CPEIACTBA CBS3H
(mepcoHabHBIE KOMITBIOTEPBI, TMPOCKTOP, HWHTEPAKTHBHAS JOCKA, BHUICOKAMEPHI,
aKyCTHYECKast CHCTEMA M T.1.);

-METO/ABl O0ydYeHUs] C WCIOJIb30BaHWEM HWH(GOPMAIMOHHBIX TEXHOJIOTHIA
(memoHCTpaIWst MyJIbTUMEIUHHBIX MATEPUATIOB | T.]1.);

-nepedeHb VHTepHeT-CepBUCOB U DIICKTPOHHBIX PECYpPCOB (ITOUCKOBBIE CHCTEMB,
AJIEKTPOHHAS T0YTa, MpodeccHoHANbHBIE, TEMAaTUYECKUE YaThl U (HOPYMBI, CHCTEMBI
ayJIMo M BUJEO KOH(PEPEHLUH, OHJIalH SHIUKJIONEIUN U CIIPAaBOYHUKHU; DJIECKTPOHHBIC
y4eOHbIC U y4eOHO-METOIUUCCKUC MATCPHAIBI).

IIporpammHoe odecnieueHue
(1MIeH3HOHHOE H CBOOOHO pacpocTpaHsAeMoe),
HCIO0JIb3yeMoe B Y4eOHOM mpouecce

Microsoft Windows 10 PRO OnepaumoHHas cuctema
Microsoft Office (BkrovaeT B cebs
Word, Excel, Power Point)

Visual Studio CrapToBasi NnoLlaaka Ans HanucaHus, oTnagku 1 cbopku koga
Komnac 3D Cuctema TpexmepHOro npoekTUpoBaHMUs

[MakeT oUCHBIX Nporpamm




Adobe Reader [Tporpamma Ans YTeHus 1 peaaktTupoBanus PDF JOKYMEHTOB
Adobe In Design [Mporpamma komnbtoTepHomn BépcTku (DTP)

Angekc Gpaysep Bpaysep

7-Zip ApxvBatop

Kaspersky Free Antivirus AHTUBUPYC

CnpaBounas mpaBoBast cuctema Koncynprant [Imroc. http://www.consultant.ru/

12. Onucanne MaTepuHaJbLHO-TEXHHYECKON 0a3bl, HEOOXOTUMOI /151
OCYLIEeCTBJICHHSI 00PA30BATEIbHOI0 MPOLECCA MO AUCHHUILINHE

MaTepualbHO-TEXHUUECKOE 00ECTICUeHHE TUCHUTIIIMHBI « X UMHUSI» BKJIHOYAET:

1. oubnuoteunsii oy PI'BOY BIIO «/larecranckas rocyaapcTBeHHas
CeIbCKOXO03sICTBeHHAs akagemus uM. M.M. J>xamOynaToBa;

2. KOMIIBIOTEPHBIN KJacc ¢ BbIX00M B HTEpHET;

3. MyJIbTUMEIUIHOE 000PYI0BaHKE SISl UTCHUS JIEKIMH-TIPE3CHTAIIHH;

4. PeaktuBHas 0a3a 15 MPOBEACHUS JJAOOPATOPHBIX 3aHATUN

5. O6opyioBaHNE U XUMHUYECKasl TOCY /1A,

6. [IpubopHnas 6aza: pH-MeTp, 3JIE€KTpPOHHBIE BECHI, BOJIHTAMIIEPOMETPUUYCCKUN
aHaJIM3aTop, CIEKTPO(HOTOMETP.

7. TaOmuuer -16 mT

8. YueOHbIe (PUIBMBI:

- Kanuiinsle, a3oTHbIe U pocopHbIe yAOOPEHUS U1 MUKPO3JIE€ MEHTHI,

- XUMHS DIIEMEHTOB;

- XuMUsl BOKPYT Hac;

- I.11. Mennenees;

- TexHoJIOrUs MPOU3BOJICTBA XJIOPA, KAYCTHYECKOM CObI M BOJOPOIA
ANEKTPUUYECKUM METOI0M;

- CunukaTHas NPOMBIIUIEHHOCTS |

- OU3UKO-XUMHYECKUE METO/IbI aHAIIN3A.

9. MyabTuMeIuiHbIA (PUIABM:

-YPOKH XUMUH

-CKOpOCTh XUMHYECKUX PEAKLINI


http://www.consultant.ru/

13. Oco0eHHOCTH peaTu3anuu I CIUIIMHBI 1JIS UHBAJIMIAOB U JIMI C
OrpaAaHNY€HHBIMHU BO3MOKHOCTAMHU 3/10POBbA

OOyuaromuMcs ¢ OTPAaHNYCHHBIMUA BO3MOXXHOCTSIMH 3I0POBBS TIPETIOCTABIISIOTCS
CriellMaJIbHbIE y4YeOHUMKM W y4yeOHble TMocoOus, wuHasg ydeOHas JuTeparypa,
MPEIOCTABJIICHUE YCIyr acCUCTeHTa (IOMOIIHHMKA), OKAa3BIBAIOMIETO OOyYarOIINMCS
HEOOXOIMMYIO TEXHUYECKYIO TTOMOIIIb.

a) U1 CJIa00BUISIIIUX

- Ha 3adere/sK3aMEHE NPHCYTCTBYET ACCHUCTCHT, OKa3bIBAIOIIUN CTYICHTY
HEOOXOUMYIO IIOMOIIIb C YYETOM HHINBHIYaIbHBIX 0COOCHHOCTEH (OH IIOMOTaeT 3aHSITh
pabodee MecCTO, MEpPEeBUTaThCs, MPOYUTaTh U OPOPMUTH 3aJaHUE, B TOM YHUCIE,
3aIHUChIBas TI0]] TUKTOBKY);

- 3aJlaHis JUISl BBITIOJTHEHHUS, a TaK)Ke HMHCTPYKIUS O TOPSIKE MPOBEACHUS
3ayeTa/>K3aMeHa 3aUUTHIBAIOTCS ACCHCTEHTOM;

- MUChbMEHHBIC 33]JIaHMs BRITIOJIHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCSI aCCUCTCHTY;

- obecrneunBaeTCcs HMHIAMBUIyabHOE paBHOMEpHOe ocereHne He MeHee 300
JIFOKC;

- CTYJIGHTY JUISl BBITIOJHEHHUS 3aJaHus MPU HEOOXOJUMOCTH TPEIOCTABIACTCS
YBEJIMUUBAIOIIIEE YCTPONCTBO.

0) IS TUIyXHX M CJ1a00CTbIIIAIKX

- Ha 3a4yeTe/’K3aMeHe NPHCYTCTBYET ACCHCTEHT , OKAa3bIBAIOIIMHA CTYIEHTY
HEOOXOUMYIO TTOMOIIb C YYETOM HHIUBUIAYaJIbHBIX OCOOCHHOCTEH  (OH Mmomoraet
3aHATH pabodee MeCTO, IePEIBUTaThCs , MPOUYUTATh U O(DOPMUTH 3aJIaHKE, B TOM YHUCIIE,
3aIKChIBas TI0]] TUKTOBKY);

- 3a4eT/3K3aMeH POBOAMTCS B MUCbMEHHOU (hopMme;

- obecreunBaeTCsl HaTW4YUE 3BYKOYCWJIMBAOIICH ammapaTypbl KOJIJIEKTUBHOTO
HCIIOJIL30BaHUA, npu HEOOXOIUMOCTH MOCTYTHAIOIIUM PEeAOCTaBISACTCS
3BYKOYCHJIMBAIOIIIAsI alapaTrypa WHIUBUIYaTbHOTO MOJb30BAHMUS.

- 10 JKCJIAaHWIO CTYJEHTA 3a4eT/PK3aMEH MOJXKET MPOBOJUTHCS B MHUCHMEHHOMN
dopme.

B) JUISA JIMI C HAPYLIEHHUSIMU ONOPHO-IBHIATEJbHOI0 annapara (TsKeJbIMI
HAPYIIEHUSAMH JBUTATEJbHBIX (PYHKIIHI BePXHUX KOHEYHOCTEH WJIM OTCYTCTBHS

BEPXHUX KOHEYHOCTEI):



- IMCbMCHHBIC 3aJlaHM BBIIIOJHAIOTCA Ha KOMIIBIOTEPEC CO CIICTHUATTM3NPOBAHHBIM
IMporpaMMHbIM oOecrneyeHuEM UITH IMPOJUKTOBBIBAOTCS ACCUCTCHTY.

- TI0 JKEJIAHWIO CTY/ICHTA 3a4eT/3K3aMeH MPOBOIUTCS B YCTHOM (hopMme.



Jlono/iHeHUs1 ¥ U3MEHEHNsI B Pa0041yI0 NPOrpaMmMy JUCHUIIHMHBI

Buecennbie n3menenus Ha 20 /20 y4eOHbIN 1o

YTBEPXIAIO
[TepBblit mpOpEKTOP

M.A. Myxkaniios
«  » 20 T

B nporpamMmmMmy AuCUHTUIMHBI

«XUMUA»

110 HarmpaBJieHHuIO MoAroToBku 35.03.06 «ArponHxeHepus»

BHOCATCA CIICAYIOINNEC N3MCHCHUSA

IIporpamMmma nepecMmoTpeHa Ha 3acelaHuu Kadeapbl

[Tpotokon Ne oT T.

3aBeayromuii kadeapoi

/ [ / /

(pammmumst, umst, OTIECTBO) (yuenoe 3Banue) (mommucsk)

OnxobOpeno

[Ipencenarenb METOIUYECKOM KOMUCCHH (paKyJIbTETa

/ I / /

(pamunus, ums, omuecmeso) (vuenoe 3Banue) (moamuce)

« » 20_T.




JINCT PETUCTPALIMM U3MEHEHWIA B PNJ

Homepa pasaenos, aTa
pa pasa [loKyMeHT, B KOTOPOM PacwwuchpoBka A
n/n | rae npousBeAeHbl Moanuchb BBeAeHUs
OTpaXeHbl U3MEHEeHUA noanucu .
N3MEeHeHusA N3MEHEeHUN
1
2
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