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Ipenuciaosue

1. Ha3znauenne - Tekymuii KoHTponb 1o jgucuuiuindHe «Komouwgnas xumus» -  BUJ
CUCTEMATUYECKOU ITPOBEPKU 3HAHUI, YMEHUM, HABBIKOB CTYJIEHTOB. 3a/1a4a TEKYILEro KOHTPOJIS

- TOJIyYUTh NEPBUYHYI0 MH(OPMAIMIO O XOJ€ U KAaueCTBE YCBOEHMs yuyeOHOro MaTepuaa, a TakKe
CTUMYJIMPOBATh PETyJSIPHYIO IEJEHANpaBICHHYI0 paboTy CTYAEHTOB. 3ajaua IPOMEXYTOUHOMN
aTTeCTalU! - TIOJIyYUTh JOCTOBEPHYIO HH(OPMALIUIO O CTENIEHH OCBOSHHS AUCLIMILUINHBI.

2. @DOHJ OIIEHOYHBIX CPEIICTB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM

aTTectanMu pas3paboTaH Ha OCHOBEe paboueld mporpamMmbl aucuuiuiiHel Kommownmnas Xumus B
COOTBETCTBUH C 00pa30BaTENbHON MPOTPAaMMOM BBICIIETO O0Opa30BaHUs MO HAMPABICHHUIO MOJITOTOBKU
18.03.01 Xumuueckasi TEXHOJIOTHS, YTBEp)KIEHHOW Ha 3acemannu YdeHoro coera HTU (dumman)

CK®Y mporokon Ne 0T « » r.

3. Pazpaborunk(n): Mockanenko JI.B., nouent kadenpsiXTMuAXII
Bepuuroposa E.B., accucrent kadenpsr XTMuAXII;

4. DPOC paccMmoTpeH U YTBEp:KJIEH Ha 3aceaHny Kadeapsl XUMUIECKOH TEXHOIOTHH
MalIVH U alnapaToB XUMUUYECKHUX MPOU3BOACTB, IIpoTokon Ne OT « » T.

S. ®OC cornacoBan C BhINMyCKarouleil kageapoit XuMU4eCKor TEXHOJIOTUU MAIlliH 1
anmnapaToB XUMUYECKUX IPOU3BOACTB, [IpoTokoi Ne OT « » L.

6. ITpoBenena oskcnepruza OOC. YUneHbl SKCIEPTHON TIpyNIbl, POBOAMBIINE BHYTPEHHIOKO
JKCIEPTU3Y:

[Ipeacenarens Kazaxos /[.B., n.0. 3aB. kadpenpoit X TMuAXII

Mockaienko JI.B., nonient kadenpsr XTMuAXII



[Tpockypuun A.JI., nouent kadeapsl X TMuAXII

OkcneptHoe 3akmoueHue: POC coorBercTBYeT TpeboBanusamM ®I'OC BO no HanpaBlIeHUIO MOATOTOBKH
18.03.01 Xumuueckas TeXHOJIOTHs. PEeKOMEH10BaTh K MCIOJIb30BAHUIO B YI€OHOM IpOLIecce.

« » E.H. ITaBnenko
(monmucsk)

7. Cpoxk netictust @OC



[Tactiopt oHAA OLIEHOYHBIX CPENICTB JUIsl MPOBEACHUS TEKYIIErO KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTAllUH

ITo gucuunnnHe KOJ'IJ'IOI/I,I[Ha}I XHUMHA

Hampasnenue noxrorosku 18.03.01 XumMuyeckasi TEXHOJIOTHS

HpO(i)I/IJ'IB XuMHYeCcKas TEXHOJOTUS CHHTETUYECKUX OMOJOTMYECKH aKTUBHBIX BCIICCTB, XUMHKO-
d)aDMaI_IeBTI/I‘-IeCKI/IX openapaTroB U KOCMECTHYCCKUX CPEACTB

KBanu¢ukanus BeimyckHrka 6akanaBp @opma o0ydyenus 3aounas ['on Hauana oOyuenust 2021
Nzyuaercs B 4 cemecTpe

Kon Monyb, Tun Bun Komnonenr | KonuuectBo 3aganuii
OLICHUBAEMOIi| pa3Jiell, TemMa (B | KOHTPOJIS KOHTPOJIS dbouma IUTSL KQJKIOTO YPOBHSL,
KOMITETEHIIHH| COOTBETCTBUH C OLICHOYHBIX IIIT.

(mm e€ | IIporpammoii) CPe/CTB Ba3oBblii [[I0BBIICHHBII
YacTH)
VK-1; 123456789 ycrasrit MPOMEXYTOU | dK3aMEH 31 17
OIK-1; 1011 HBIH
OIIK-2,
VK-1; 123456789 ycrusiid TEKYIIHHA BOINPOCHI [yisi| 28 17
OIK-1; (1011 cobece0BaH
OIIK-2, st
VK-1; 123456789 nucbMeHHBIH | TEKyLIHHA KOMILIEKT 90
OIK-1; 1011 3aMaHuil s
OIIK-2, KOHTPOJILHO
i paboThI
CocraBurenb JI.B. MockaneHko
[GI )

«»

(moanuce)

2021 r.

E.B. Bepauroposa




MUHHCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMS POCCUNCKOM ®EJEPALINA
®eniepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00Pa30BaATENbHOE YIPEKIECHUE
Beiciiero oopasosanust KCEBEPO-KABKA3CKWUN ®EJNEPAJIBHBIM YHUBEPCUTET»

YTBEPXIAIO:
WN.o. 3aB. kadenpoit XTMuAXII
E.H. [TaBnenko
«_» 2021 r.

Bomnpocsl K 3K3aMeHy

no puctuminHe Kommonanast xumust
Bomnpocsl k sx3ameny (6 cemectp)
Bomnpocs! (3ana4a, 3aganue) 1)1 IPOBEPKU YPOBHS
oOyuenHnoctu 3Hath ba3oBblit
1. MeToauku caMOOpraHU3aluKl U CaMOOOPa30BaHUs TIPU U3YUECHUHT
mucuutuinHbl KommonHas Xumus.
2. MeTo1bI UCTIOB30BaHMSI OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX
JUCLUIUIMH B TPOGECCHOHATIBHOM e TETbHOCTH.
3. Meroabl mpuMeHeHUs1 3HAaHUK O CTPOCHUH BELIECTBA, IPUPOJIC XUMUIECKOM
CBSI3U B Pa3IMYHBIX KJACCAX XMMUYECKUX COCTUHEHUH Il MOHUMAaHUS
CBOICTB MaTepHaIoB U MEXaHW3Ma XMMHUYECKUX MPOLIECCOB, MPOTEKAIONINX B
OKpY’KaroIeM MUpe.
4. MeToabl NCIOIB30BAaHKS 3HAHWH CBOMCTB XUMUYECKHAX DJIEMEHTOB,
COEIMHEHHI U MaTepUaoB Ha MX OCHOBE JIJISl PEIICHHUS 3314
npohecCHOHATBLHON ACSITETLHOCTH
XapakTepucTuKa KOJIJIOUJHBIX PACTBOPOB.
Knaccudukanus KoamouJHbIX pPacTBOPOB.
MeToap! nosry4eHHs: KOJUIOUIHBIX PAaCTBOPOB.
[ToBepXxHOCTHOE HATSKEHUE.
Ancop6rus. OOmias XapakTeprcTHKa.
0. AncopOrust ra30B Ha TBEPBIX ajcopOeHTaX.
11. MonekynIpHO-KHHETUYECKHE CBOWCTBA KOJJIOUIHBIX CHCTEM.
12. BpoyHOBCKO€ ABMKEHHE B KOJUIOMIHBIX CUCTEMAX.
13. lucddy3us B KOMITOUIHBIX CUCTEMAX.
14. OcMmoTHYecKOe TaBleHNE B KOJUIOMIHBIX CUCTEMAX.
15. CenuMeHTaIIMOHHOE PaBHOBECHE.
16. CenmMMeHTaITMOHHBIN aHAJIN3.
17. Onrudeckue cBOWCTBA KOJUIOUIHBIX CHCTEM.
18. PaccesiHue cBeTa B KOJUIOUAHBIX CHCTEMAX.
19. TMornomeHre cBETa KOJUIOUIHBIMU PACTBOPAMHU.
20. MUKpOCKONUYECKU aHaIU3 KOJUIOUHBIX CHCTEM.
21. DNEeKTPOKUHETUYECKHUE SIBIICHHS B KOJUIOUIHBIX CUCTEMaX.
22. CtpoeHue JBOWHOTO CIIOSI HA MOBEPXHOCTU KOJUIOMTHBIX YaCTHII.
23. MuteisipHasi TEOpUsi CTPOSHUS KOJUTOUIHBIX YaCTHII.
24. MeToap! onpeaeneHns YIeKTPOKHHETHIECKOT0 MOTEHIIHANA.
25. YCcTONYNBOCTH KOJUTOUIHBIX CUCTEM.
26. DNEeKTpOIUTHAS KOATYJISIIHS.
27. KuHeTrnka KoaryJssii.
28. Crabunu3anus KOJJIOUTHBIX CHCTEM.
29. MUKpOTETEpPOTCHHBIC CHCTEMBI.

B0~ o



30. Cycniensun.
31. Dmynbcun.
[ToBbIIeHHBIH
1. Crpoenue BemecTBa, NpUpoJa XUMUYECKOH CBSI3M B PA3JIMYHBIX KJIACCaX XUMHUYECKUX
COCIUHEHUM.
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JTUCLMIUIMH.
Teopust MOHOMONEKYISIpHOI ancopOimu Jlanrmiopa.
Teopwust monmuMoneKysipHO# ancopoumu bpynayspa-Ommera-Temtepa.
[IpakTryeckoe npuMeHeHne aIcopOLUK ra30B Ha TBEPBIX aCOPOEHTaX.
[IpakTrdeckoe npuMeHeHre aIcopOLUK ra30B Ha TBEPBIX aCOPOEHTAaX.
KanwmisipHast konaeHcanusi. AncopOius Ha TpaHuUIle pas3ziesa pacTBoOp-ra3. Y paBHEHHUE
['n66ca
IToBepXHOCTHO-aKTHUBHBIE BellecTBa. Y paBHeHUE [IIHIIKOBCKOTO
[IpaBusno Tpaybe-/lroko.
10. CmaunBaHue TBEpOTO TEJNA KHUIKOCTHIO.
11. MonekynspHasi ancopOIus Ha TPaHUIIE pa3iena TBEPAOE TEJO - pacTBOP.
12. AncopOuust 37€KTPOIUTOB U3 PACTBOPOB HA IIOBEPXHOCTH TBEPBIX aACOPOCHTOB.
13. JInorponnsle psasl. [Ipasuna [leckoa - DasHca.
14. ®axTopsl, BAUSIONLUE HA 3TEKTPOKMHETHYECKUH MOTEHIIHAI.
15. MeTobl onpenesieHus 3eKTPOKMHETUYECKOTO MOTEHLIMAA.
16. DIeKTPOKMHETUYCCKUH TOTCHITHAI.
17. @daxTOopsl, BAUSIIOMINE Ha 3JEKTPOKUHETUYECKHI TOTEHLUA
YMeTh ], PaccuMTHIBaTh OBEPXHOCTHOE HATSKEHUE
2. PaccuuThIBaTh yaenbHYIO MOBEPXHOCTh YACTHIL IUCIIEPCHOH (a3l

Nooakown

©

3. Ctpoutb rpaduuecKyro 3aBUCUMOCTH MOBEPXHOCTHOTO HATSYKEHHUS )KUIKOCTH OT TEMIIepaTyphl
G=f (T)
OmnpenensTs TeMrnepaTypHbIi KOA(QGHUIUEHT MOBEPXHOCTHOTO HATSIKEHUS
PaccunthiBaTh paBHOBECHOE /aBJICHUE MTAPOB HAJ| KAIUIIMU UCCIIEAYEMOM KUAKOCTU
OmnpenensiTb KOHCTAaHTHI ypaBHeHH PpeitHnxa rpaduuecKuM crocooom
[TocTpouTts N30TEPMy MOHOMOJIEKYJIISIPHOM aICOPOIMH B TMHEWHBIX KOOPAMHATAX
Onpenensats rpadUIecKuM METOAOM KOHCTAHTHI ypaBHeHUs JIaHTMIopa
PaccunteiBaTh yAenbpHyO TOBEPXHOCTD az[cop6eHTa

10 [Toctpouts nzotepmy ancopoumu bOT B MMHEHHBIX KOOpAHMHATAX

11.Omnpenenuts rpaduyeckuM METOI0M KOHCTAaHTHI ypaBHeHUst BOT

12.TTocTpouTs 30TEpPMy KaMLISIPHON KOHJIEHCAIINH

13.TTocTpouTh HHTETPATLHYIO KPUBYIO pactpeAesIeHus TIop MO paguycam

14 Tloctpouts nuddepeHraIbHy0 KPUBYIO paclpeIeeHus 1mop Mo paanycam

15.PaccunteiBaTh cyMMapHbiii 00beM MUKPOTIOp ajcopOeHTa meToioM JlyonHuHa

16. PaccunraTh BeIMUUHY TpeaesbHo# ancopoumu Iy, u ancopOiuio ITAB Ha rpaHuIie ¢ BO31yXom

17.BbraucasiTh OCMOTUYECKOE JaBIE€HUE TUIAPO30JIs

18.Ompenensars ko3 dunpent nupdy3un 4acTuil

19.YmeTs 3anuchBaTh GOPMYITHI MUTIECIIT

20.PaccuutbiBath TOMMUHY 11U (HY3HOHHOTO HOHHOTO CI0s

21. PaccunthiBaTh OOBEMHYIO TUIOTHOCTH 3apsizia Ha rpanuiie n1uddy3noHHOTO CIIos

JIUCIIEPCUOHHOU CPeabI
22. PaccunThIBaTh COOTHONICHUE TIOPOTOB KOATYJISIIIMH JJIsl HOHOB PA3IMYHOTO 3apsaa v
COIIOCTABUTH €T0 C BeIpaxeHueM I apau-1llynsne
23. Paccuntath MOJIEKYJISIPHYIO MacCy 00pasiia BBICOKOMOJIEKYISIPHOTO COSAMHEHHS B
pacTBOpUTEIE @ OCHOBAHUU JAHHBIX, MOJIYYEHHBIX BUCKO3UMETPHUUECKUM METOJIOM

Brnagets 1, Meronamu oIpeieaeHNs IOBEPXHOCTHOIO HATKEHUS

2. Meronamu Moyry4eHus: KOJUIOUIHBIX paCTBOPOB

3. Mertoaamu onpeaeneHus IO ONEPEYHOT0 CEUECHUsI MOJICKYJIIbI BEIIECTBA

4. T'paduueckuMm METOIOM OCTpoeHus: u30Tepmbl [ nb6ca

5. Metoaamu onpeaeneHus IIONMaa1 IONePEeYHOro CeYeHHUsI MOJICKYIIbI BEIIECTBA B

MOHOMOJIEKYJIIPHOM CJI0€

LOoNO A



6. [loHnMaHWEeM CYIITHOCTH OPOYHOBCKOTO JBIKEHUE, MU dy3un, ocmoca

7. MeTtogamu cpaBHEHHS MHTEHCUBHOCTH CBETOPACCESIHUS BBICOKOMCIIEPCHOTO 307151
8. HaBbixamu noctpoeHus KamOpoBouHOM KpuBoii ['enepa

9. OnTHYECKUMH METOJaMHU OIPEICIICHHS Pa3MEPOB YaCTHII JUCTIEPCHOM a3kl

10. Metonamu pacueTa MOJEKYJISPHOM Macchl 0oOpasia BbICOKOMOJEKYJISPHOTO
COEIMHEHUS

B pacTBOpHTEIIE

11. Pacuerom MonekynsapHoit maccel JC monb3ysach 3IKCIEPUMEHTAIbHBIMU
JAaHHBIMU

METO/a yIbTPaleHTPUPyTrUPOBAHUS
1. Kputepun onieHnBaHUS KOMIETEHIMN

OneHka «OTIMYHO» BBICTABISETCS CTYIEHTY, MOJIHOCTBIO OCBOUBIIEMY BCE KOMIIETEHIMH
MOKa3aBIIEMY BCECTOPOHHME, CHUCTEMAaTH3UpPOBAHHBbIE, INIyOOKHME 3HAHUSA Y4eOHOM mporpaMmsl
JUCLUIUIMHBI 1 YMEHUE YBEPEHHO NPHMEHATh UX HA MPAKTUKE IIPU PEIICHUH KOHKPETHBIX 3ajad,
CBOOO/IHOE U NPaBHIbHOE 00OCHOBaHUE NMPUHSATHIX PELICHU;

O1meHKa «XOpOIIO» BBICTABIIAETCS CTYIEHTY, €CIIM OH B JIOCTaTOYHOH Mepe OCBOMI BCE
KOMIIETEHIIUH, HO JIOIyCKaeT OMIMOKH, TBEPAO 3HAET MaTepual, IPaMOTHO U 10 CYLECTBY M3JIaraer
€ro, yMeeT IIPUMEHATh NOJTY4YECHHbIEC 3HAHHs Ha MIPAKTHUKE, HO JIOIyCKAeT B OTBETE WIU B PELICHUU
3aJa4 HEKOTOPbIE HETOYHOCTH;

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIIAETCS CTYJEHTY YaCTUYHO M IOBEPXHOCTHO
OCBOMBILEMY KOMIIETEHIIMM II0Ka3aBIIeMy (QparMeHTapHbI, Pa3pO3HEHHBIH XapakTep 3HaHUM,
HE/JIOCTaTOYHO MpaBWIbHBbIE (QOPMYIUPOBKM 0a30BBIX MOHATHM, HApYLIEHUS JIOTHYECKOM
MOCJIEZIOBATEIBHOCTH B H3JIOKEHUU IPOrpaMMHOIO MaTepuajla, HO IpU 3TOM OH BJaaeerT
OCHOBHBIMM pa3zfielaMM y4eOHOIl IporpaMMmbl, HEOOXOAWMBIMHU Ui JallbHEHIIero oOydyeHus u
MOJKET ITPUMEHSTH [OJydeHHbIE 3HAHHs 110 00pa3ily B CTaHIAPTHOW CUTYyalluy;

O1eHKa «HEYAO0BIETBOPUTEILHO» BBICTABIISICTCS CTYAEHTY, KOTOPBIl HE OCBOMJI KOMIETEHIMU
U He 3HaeT 0OJblIeH YacTH OCHOBHOTO COJIEPKaHHs Y4eOHON MPpOrpaMMbl AUCIMUILUIMHBI, JOMYCKaeT
rpyoble omMOKM B (OPMYIHPOBKAX OCHOBHBIX MOHATHH TUCLUIUIMHBI U HE YMEET HCIOJIb30BaTh
MOJIyYEHHBIC 3HAHUS NIPU PELIECHUU TUIIOBBIX MPAKTUYECKUX 33/a4.

2. Omucanue mIKaibl OLICHHMBAHMA

[Ipomexxyrounast arrectauusi B (opMe 5SK3aMEeHa MpeoyCMaTpUBAaeT MPOBEICHUE
o0s13aTeNTbHON  DK3aMEHAIIMOHHOW mporenypbl u oueHuBaercs 40 Oamramu w3 100.
MuHnManbHOE KOJMYECTBO OaiioB, HEOOXOIMMOE JJIsi JIOMyCKa K JK3aMEHy, COCTaBisieT 33
6asuta. I1on0XXHUTEeNBHBIN OTBET CTY/IEHTA HA HK3aMEHE OLICHUBACTCS PEUTUHIOBBHIMH OayljlaMy B
muanazone ot 20 gmo 40 (20<b,;<40), omenka Menpme 20 OaJJIOB CcUHMTaeTCA
HEYAOBIIETBOPUTEIIBHOM.

[Ikama cOOTBETCTBUS PEUTUHTOBOTO Oajia dK3aMeHa S-0aJTbHOU CUCTeMe

PeliTHHroBbIi Ol M0 AUCLHUILIHHE OrieHKa 110 5-0aJUIbHOU CUCTEME
35-40 OTInYHO
28-34 Xoporo
20 - 27 Y 10BIETBOPUTETHLHO
3. Meroanueckue MaTepuanbl, OMPEAeNsomre MNPOUEAYPhl OLCHUBAHUS 3HAHUU,

YMEHUH, HaBBIKOB U (WJIM) ONBITa JAESITEIbHOCTH, XapaKTEPU3YIOIIMX I3Tambl (POPMUPOBAHUS

KOMIICTCHIIUI

[Ipouenypa npoBeaeHUs SK3aMEHA OCYIIECTBISIETCS B COOTBETCTBUHM C [losi0)KEeHHeM O TPOBENCHUN
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXKYTOUHON aTTECTAIIUU O0YJarOIINXCS 110
00pazoBaTebHBIM IPOTPaMMaM BBICIIIETO0 00pa30BaHus - MporpaMMaM OakajiaBpuaTa, IporpaMMam



CHeIMATUTETa, IporpaMmmaM Maructpatypsl - B CKOY. B sx3aMeHaMOHHBINA OMIIET BKITFOYAIOTCS 3
Bompoca. /s noaroroBku no 6uery orBoautcs 1 gac. [Ipu moAroToBke Kk OTBETY CTYICHTY
IpeAOCTABIIAICTCA IMMPABO IMOJb30BAHHA KAJIbKYJIATOPOM, CIIpaBOYHBIMHU Ta6J'II/IL[aMI/I.

IIpu npoBepke NPaKTUUECKOIro 3aJaHHsI, OLEHUBAKOTCSI:
nocCjaea0BaTCIIbHOCTh U pallMOHAJIbHOCTD BBITIOJTHCHHA
- TOYHOCTb Pacy€eTOB.

CocraBuTeinb JI.B. MockaieHko
(ToamnMch)

E.B. Bepuuropona

(TonMch)

«» 2021 r.



MUHMCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHNS POCCUCKOMN ®EJEPALIUA

®denepanbHOE roCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHHUE
Beiciiero oopazoBanus «CEBEPO-KABKA3CKUU ®EJJEPAJIBHBIM YHUBEPCUTET»

YTBEPX/IAIO:
N.o. 3aB. kadenpoit XTMuAXII
E.H. [TaBnenko
«_» 2021 r.

Bonipocs! 14151 codecenoBaHust

no pucuuminHe Komnonanas xumus
[ToBepxHOCTHOE HaTsIKEHUE
ba30Bblil ypOBEHb

4. TepmonnHamMHuyecKre 0COOCHHOCTH OBEPXHOCTH pa3ziesa «KUIKOCTb - Ta3y.
[ToBEpXHOCTHOE HATSXKEHUE: CYLTHOCTD SIBIICHHUS, ONPEACICHUE, €UHHULIBI U3MEPEHUSL.
BHyTpeHHee aBiIeHNE B KUIKOCTSX.

Onpenenenre NOBEPXHOCTHOIO HATSKEHUS: 1BA BAPUAHTA.

OcHOBHOE ypaBHEHHE TEPMOJIMHAMUKH IOBEPXHOCTHOTO ciosi ' mb0ca-I"enpmromnpia.
@DakTOpBl, BAUSIOIINE HA TOBEPXHOCTHOE HATSKEHHE.

10 BrusiHne KpUBU3HBI TOBEPXHOCTH paszena (a3 Ha MOBEPXHOCTHOE HATSDKEHHE.

11. BiusiHue TemnepaTypbl Ha IOBEPXHOCTHOE HATSKEHHUE.

12. BausiHue pacTBOPEHHBIX BELIECTB HAa NOBEPXHOCTHOE HATSKECHUE.

©oNo O

[loBbIIEHHBIN YPOBEHB

MeTtoap! onpeiesieHus] TOBEPXHOCTHOTO HATSKCHHUSI.

CralarMOMeTpUUYECKH METO/I ONIPEACIICHHS IOBEPXHOCTHOTO HATSKEHUSI.

MeTo KanWIISIpHOTO TOAHSITHS KUIAKOCTH.

MeTon onpenenenns MakKCUMaIbHOTO JAaBJICHUS TIPOCKOKA BO3YIIHOTO My3bIpbKa Yepe3 TPaHuIly

paznena «okuakocTb-ra3y (meton [1.A.Pebunnepa).

5. JlabGopaTopHasi ycTaHOBKA I M3MEPEHHSI MAKCHMAJIbHOTO JJABJICHUS MMPOCKOKA BO3YIITHOTO
Iy3bIpbKa Yepe3 IPaHully pasjelna «kuakocTb-ra3» (metox [1.A.Pebunnepa).

DNEeKTPOKUHETUYECKHE CBOMCTBA TUCTIEPCHBIX CUCTEM

bazoBrlil ypoBeHb

Kaxwue siBlneHus B AUCIIEPCHBIX CUCTEMaX OTHOCSTCS K 3JIEKTPOKMHETUYECKUM?

[IpuyunHBI FNEKTPOKUHETUUECKUX SIBJICHUN B IUCIIEPCHBIX CUCTEMAX.

JBotinoit anextpudeckuii cnoit (J19C).

Teopuu cTpoeHust IBOMHOTO 3ekTpudeckoro ciod: ['emronsua-Ileppena; I'yu-Henmena;

IrepHa.

5. TloTeHmmamonpeaensonue HOHbI.

6. IIpoTHBOMOHEI.

7. AncopOuuonHbIi 1 auddy3nonHsIi ciaoit B J[DC.

8

9

PwbhpE
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N3menenne notennuana B 1uddysnonnoit yactu JJI3C.
Tonmunaa quddy3uoHHOTO CIIOSL.
10. Muremisipaast TeOpHsi CTPOSHHS KOJUTOMIHBIX YaCTHIL.
11. Uz0upatenbHas aacopOIys HOHOB Ha MOBEPXHOCTH arperara KOJUIOWTHOW YaCTHIbI.
12. TInockocTh MaKCUMAIBHOTO MPUOINKCHHUS;, IFIOCKOCTh CKOJIbKCHHS.
13. DyIeKTPOKUHETHYESCKUI TIOTEHITHAIT.
14. Posib 37€KTPOKHHETHIECKOTO TIOTCHIINAJIA B YCTOWYMBOCTH JIUCTIEPCHBIX CHCTEM.



[ToBBIIIIEHHBIN YPOBEHB
@DakTOpHl, BAUAIOIINE HA BEJINYUHY 3JIEKTPOKMHETHYECKOTO MOTEHIINAA.
MeToasl n3MepeHHs AEKTPOKUHETHYECKOTO MOTEHIIHAIA.
N3mepenne 31eKTpOKMHETHYECKOT O TOTEHIMAIa METOOM CMEIIEHUS «LIBETHOM IPaHULIBI.
[IpyHUMIIHANBbHAS CXeMa YCTAaHOBKHU JJI M3MEPEHMSI AJIEKTPOKUHETHUECKOT 0 ITOTEHIHAIa
METOJOM CMEILEHUS «LIBETHOM rPaHULIbD».
5. Pacuer BenWYHHBI JIEKTPOKUHETUYECKOTO MOTEHIMAIA IO CMEIICHUIO LIBETHOM I'PaHUIIbI
HCCJIETyeMblil TUAPO30JIb - OOKOBAs KUIKOCTD
Y CTOWYNBOCTH AUCTIEPCHBIX CUCTEM
bazoBslii ypoBEHB
XapakTepHUCTUKa KOJJIOUTHOTO COCTOSIHUS BEILECTBA.
MeToap! oTydeHHs IUCIEPCHBIX CUCTEM: JUCIIEprallMOHHbIE, KOHJIEHCAIIHOHHBIE.
Onrudeckue CBONCTBA TUCTIEPCHBIX CUCTEM.
Paccesinue cBeTa B KOJUIOUAHBIX CUCTEMAX.
[TornoieHue cBeTa IUCIEPCHBIMU CUCTEMAMMU.
Hcnonp30BaHue ONTHYECKUX METOAOB IS ONPEAETICHHS pa3Mepa KOJUIOMIHbBIX YaCcTULL.
CtpoeHue ABOMHOIO 3MEKTPUYECKOrO €05 HAa MOBEPXHOCTH KOJUIOMIHBIX YaCTHLL.
Y cTOMYMBOCTD KOJUTOMIHBIX YaCTHULL.
IToBBILIEHHBIN YPOBEHD

N =

N~ WNE

OnexrponutHas koaryisauus. [lpasuno [lynsue-I"apau. [Topor koarynsuuu.

Kuneruka nponecca KoaryJssiiyy.

B3aumuast Koaryisiiys TuApo30JIeH.

JInodunbpHBIE AUCTIEPCHBIE CHCTEMBI.

Ornpenenenne cpeiHer MOJIEKYJISIPHON Macchl MOJIMMEPOB BUCKO3U-METPUUECKUM METOIOM.
MukporeTeporeHHble CUCTEMBI: CYCIIEH3UH, SMYJILCUH, TIEHBI, a9PO30JIH.

MeTop! TosTydeHus 1 00paIIeHns YMYITbCHA.

. Kpurepuu oueHuBaHusi KOMIeTeHIUN

OneHka «OTJIMYHO» BBICTABISAETCS CTYJAEHTY, IIOJHOCTBIO OCBOMBIIEMY BCE€ KOMIIETEHIIMU
MOKa3aBIIEMY BCECTOPOHHME, CHCTEMAaTH3MpPOBaHHBIE, TJIYOOKHE 3HaHUs y4eOHOW MpOorpamMMbl
JUCHUIUIMHBL U yYMEHHUE YBEPEHHO NPUMEHSATh MX HA NPAKTHKE MpPU PEIIEHUM KOHKPETHBIX 3ajady,
cBOOOHOE U NMPaBUWIBHOE 0OOCHOBAHHME MPUHATHIX PELLCHUI;

OneHka «XOpoIl0» BBICTABISIETCS CTYACHTY, €CJIM OH B JOCTaTOYHOM Mepe OCBOMJI BCE KOMIIETEHIUH,
HO JIOMYCKaeT OIIMOKM, TBEPAO 3HAET MaTepuai, rpaMOTHO M IO CYLIECTBY H3JIaraeT ero, yMeeT
MPUMEHATH TIOJyYeHHbIE 3HAHUS Ha MPAKTHKE, HO JOMYCKAET B OTBETE WJIM B PEIICHUH 3a/1a4 HEKOTOPHIE
HETOYHOCTH;

OneHka «yHIOBIETBOPUTEILHO» BBICTABIACTCS CTYAEHTY YaCTHMYHO M TOBEPXHOCTHO OCBOWBIIEMY
KOMIIETCHIINM TIOKa3aBIIeMy (parMeHTapHbI, pa3pO3HEHHBI XapakTep 3HAHHWMA, HEIO0CTaTOYHO
NpaBWIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSATHH, HAPYIICHHUsS JIOTMYECKOH TOCIEI0BAaTEIbHOCTH B
W3JIOKEHUH TPOTPAMMHOTO MaTepuana, HO TpPH ATOM OH BIAJEeT OCHOBHBIMH pa3JellaMu y4eOHOM
pOrpaMMbl, HEOOXOUMBIMU ISl AaJbHEHNIIEro 00y4eHUs: U MOXKET NMPUMEHSTh MOJIYYEHHbIE 3HAHUS IO
oOpa3ily B CTaHIapTHOM CUTYyallUH;

OneHka «HEYyJOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPbIH HE OCBOMJI KOMIIETEHIIUU U HE
3HaeT OOJIbIIEH YaCTH OCHOBHOIO COJAEp)KaHUSA y4eOHOM MporpamMmbl JTUCHMILIMHBI, JAOMYCKaeT rpyobie
OlMOKK B (OPMYIUPOBKAX OCHOBHBIX MOHSATUN JUCIHMILUIMHBI U HE YMEET MCIOJIb30BATh MOIYYECHHbIE
3HAHWS TPU PEIICHUH TUTTOBBIX MPAKTUYECKUX 3a]1a4.

PNoOOR~WNE

2. OmnwmcaHne MKkl ONCHUBAHHS
MaxkcuManbHO BO3MOKHBIM Oall 3a BeCh TEKYIIUH KOHTPOJbh YCTAaHABIMBAETCS PaBHBIM 55.
Tekymiee KOHTPOJIbHOE MEPOTIPUATHE CUUTAETCS CAAHHBIM, €CIIA CTYACHT MOJYYHII 32 Hero He meHee 60%
OT YCTaHOBJICHHOTO JIJISl 3TOTO KOHTPOJISI MAKCUMAIILHOTO Oaiia. PeHTHHTOBBII



0au1, BBICTABISIEMBIN CTYICHTY 3a TEKyllee KOHTPOJIbHOE MEpPONPHUSITHE, CHAHHOE CTYACHTOM B
YCTaHOBJICHHBIE TPAQHUKOM KOHTPOJIBHBIX MEPOIPUSATHIA CPOKH, OTIPEIEIISIETCS CIeIyIONIM 00pa3oM:

ypOBCHB BBITIOJIHCHUA KOHTPOJIBHOI'O

Peiitunrossiii 6amt (B % 0T MaKCUMaJIbHOTO

3aJaHus 0aju1a 3a KOHTPOJILHOE 3a/IaHKE)
OTIUYHEBIH 100
Xopommii 80
Y 10BIIETBOPUTEIBHBII 60
HeynosneTrBopuTenbHbIM 0

3. Meroauveckre MaTepHaibl, ONPEACISAIONINe TPOIEIypPhl OICHUBAHHUS 3HAHWHA, YMCHHIA,
HAaBBIKOB U (WJIN) OIBITA ACITEILHOCTH, XapaKTEPU3YIOIIUX 3Tarbl (POPMHUPOBAHHUS KOMITETEHIIHIA

[Tpouenypa npoBeAeHUs JAHHOTO OLIEHOYHOI'O MEPOIIPUATHUS BKIIOUAET B cedsl: codeceioBaHNe

no TteMatuke jabopaTopHbIx pabor. Ilpemmaraembie CTyOeHTY 3aJaHUsl TO3BOJSIOT TPOBEPHUTH

KOMIICTCHIINH .

VK-1, OIIK-1, OIIK-2, . IlpuHiunuansHble OTINYUS 3aJaHUI

6a3oBoro YPOBHA OT HNOBBIIICHHOT'O 3aK/IFOYATCA B TOM, YTO OHU PACKPLIBAIOT TBOp‘leCKI/Iﬁ IoTeHIaJl
CTyACHTA Ooitee SAPKO. I[J'IH IOATOTOBKH HCO6XOI[I/IMO HU3YYUTh JIUTCPATYPY, COCTABUTH KOHCIICKT H

IJIaH OTBECTA.

HpI/I MOATOTOBKE K OTBETY CTYACHTY MPCAOCTABIIACTCA IIPABO IMOJIb30BaHUA IIJIAHOM OTBCTA.

HpI/I IMPOBCPKE 3alaHNA, OUCHUBAIOTCA
- IOCJICAOBATCIIbHOCTD U PAlIMOHAJIBHOCTD U3JIOKCHUA MAaTCpHaAJIa,

- MOJIHOTA U JOCTAaTOYHBIN 00BEM OTBCTA,

- UCIIOJIb3OBAHUEC U U3YUYCHUC JOIMOJIHUTCIIbHBIX JIUTCPATY

PHBIX UCTOYHUKOB. OLIEHOUHBIH JIUCT

MPUPOJIE€ XUMUYECKON CBSI3U B
pa3IMYHBIX Kjlaccax
XUMHUYECKUX COETUHEHUN I
OHUMAaHUS CBOICTB

MaT€puajioB U MEXaHHU3Ma

Haumenosan [HukaTopbl 2 3 6amia | 4 6ama | 5 6amna | I[Ipumeuanue

bl Oana

e

VK-1 3HATh: OCHOBBI
caMOOpraHu3aIuu u
caM000pa3oBaHUs;
YMeTh: CaMOCTOSITEeIILHO
CTPOUTH TPOIICCC  OBJIAJICHUS
uHdopmalei, 0oTOOpaHHON U
CTPYKTYPUPOBAHHOU IS
BBITIOJTHCHHUS
poheCCUOHANIBHOM
nestensHOCTH. Brnaners:

OIIK-1 3HATh: OCHOBHBIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX
ITUCTIUILITAH B
poheCCUOHAIBHOM
eATeTLHOCTH YmeTs:
MCTI0JIb30BaTh OCHOBHBIE 3aKOHBI
©CTECTBEHHOHAYYHBIX
TTACIUATIIAH B
poheCCUOHANBHOM
e TEIIEHOCTH

Brnaners: crmocoOHOCTBIO 1
TOTOBHOCTBIO MCTIOJb30BaTh
OIIK-2 3HaTh: O CTPOEHHUH BEILECTBA,




CocTaBuTenb

MPOTEKAIOIINX B OKPYKAIOIIEM
MHpE

VYMeTh: UCII0JIB30BaTh 3HAHHUS O
CTPOCHHUH BEIIECTBA, IPUPOIC
XHMHYECKON CBS3U B PA3IMYHBIX
KJIacCcax XMMHUYECKHUX
COEIMHEHUH I TOHUMaHUSs
CBOMCTB MaTepHaIoB U
MeEXaHHU3Ma XUMHUYECKUX
MIPOIIECCOB, MPOTEKAIOIINX B
OKPYIKaIoImeM MHpPE

BiazeTsb: BiageTh TOTOBHOCTBIO
HCIIOJb30BaTh 3HAHUS O
CTPOCHHUH BEIIECTBA, IPUPOIC
XUMHYECKON CBS3U B PA3IMYHBIX
KJIacCcax XMMHUYECKHUX
COEIMHEHUH 111 TOHUMAaHUS
CBOMCTB MaTE€pUAJIOB U
MeXaHHU3Ma XUMHYECKUX
MIPOIIECCOB, MPOTEKAIOIINX B
OKPY>KaIoIleM MHUPE

JI.B. Mockaieuko

(Toxmnmce)

(moxmnmce)

« »

E.B. Bepuuroposa

2021 r.




MUHHCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHIS POCCUNCKOM ®EJEPALINA
DenepanbHOE rOCYIapCTBEHHOE ABTOHOMHOE 00Pa30BATENLHOE YUPEIKIECHHUE
Beicirero oopazoanus «KCEBEPO-KABKA3CKUU ®EJIEPAJIbHBIM YHUBEPCUTET»

YTBEPXJIALO:
3aB. kadenpoit XTMuAXII
E.H. [TaBnenko
«_» 2019 .

KomiuiekT 3agaHuii 111 KOHTPOJIbHOU PadOTHI
[Mo mucuunune «KommonaHast XUMuUs)
3amava 1. [Ipu npobGienun BemectBa A, ykazaHHoro B Tabmume 1.1, MoryT oOpa3oBBIBaTBHCS YACTHIIBI
cdepuyeckoil ninu Kkyoudeckoit popmsl. Onpenennts:
a) KOJIMYECTBO YAaCTHLI, COJCPIKAIUXCS B 33JaHHOM Macce M, KT BEIIECTBA;
0)  yIeIbHYIO IOBEPXHOCTD S y;.;

B) OO0IIYIO MOBEPXHOCTD S 1711 chepruecKrX U KyOU4eCKHX YacTHILI.

3anaua 2. [Ipu ompeneneHur MOBEPXHOCTHOTO HATSKEHUS METOAOM KAaNMUIIPHOTO TMOAHATHUS >KUIKOCTH
noJiydeHbl JaHHble (Tabymna 1.2). PaccuMraTh BeMYMHBI, OTMEYCHHBIC B TaOiuie 3HaAKOM «?». Jlis

BAapHUaHTOB 1-4 paccHruTaTh OTHOICHNEC IMOBEPXHOCTHBIX HaTSHKCHUU )I(H,HKOCTCﬁ 01/ 02 .
33.[[3_‘{3. 3. HpI/I OMMPCACJICHNU ITOBCPXHOCTHOTO HATSKCHUSA CTAIIAIrMO-METPUICCKHUM METOJ0M IOJTYHYCHDbI

nanHble (Tabmuia 1.3). PaccuntaTh BEITHYHUHY MOBEPXHOCTHOTO HATSHKEHUS d (X)
293 3

uccnenyeMbIx xuakocteit. Ilosepxuoctnoe Harskenne Boasl a (H,0) = 72.75-10" H/M; miotHOCTS
p**(H,0) = 1,1 -10° kr/m®.

3amaua 4. Ha ocHoBanuy nanHbIx Tadauin 1.4 u 1.5:

a) TOCTPOUTH U30TEPMY MOHOMOJICKYJIIPHOU aJicOpOIMK B THHEHHBIX KOOPAUHATAX;

0) ompeaenuTh rpaUIECKUM METOIOM KOHCTAaHThI ypaBHeHUs JIaHTMIODA;

B) paccuuTaTh yJEIbHYIO TOBEPXHOCTh aJICOPOCHTA;

T) paccuMTaTh BEJIMYMHY aICOPOITMH BemecTBa B ipu paBHOBECHOM JaBiieHnn Py vin paBHOBECHOU

KoH1eHTpanuu Cy.

4. Kpurepuu O1eHUBAaHUS KOMIETEHIHHA

OneHKa «OTJIUYHO» BBICTABIAETCA CTYAEHTY, IIOJIHOCTBIO OCBOMBIIEMY BCE KOMIIETEHIIMU
MOKA3aBIIEMY BCECTOPOHHME, CHCTEMAaTH3MpPOBaHHBIE, TJIyOOKHE 3HAHUS y4eOHOM mporpamMmbl
JUCLUIUIMHBL U yYMEHHE YBEPEHHO NPUMEHATh MX HA IPAKTHKE IPU PEIICHUM KOHKPETHBIX 3ajady,
cBOOOHOE U MTPAaBUIbHOE 00OCHOBaHHUE MPUHSTHIX PEIICHUI;



OmeHKa «XOpOUIO» BBICTABISIETCS CTYICHTY, €CIH OH B JOCTaTOYHOM Mepe OCBOWI BCe
KOMITETEHIIMH, HO JOITyCKaeT OMIMOKH, TBEPO 3HACT MaTepUaj, IPAMOTHO U I10 CYNIECTBY H3JIaraet ero,
yMeeT NMPHUMEHSTh MOJTyYeHHbIC 3HAHHS Ha MPAKTHKE, HO JIOMYCKaeT B OTBETE WJIM B PELICHUH 3a]ad
HEKOTOpbIe HETOYHOCTH;

OreHKa «yIOBICTBOPUTEIEHO)» BBICTABISIETCS CTYICHTY YaCTHYHO Y MOBEPXHOCTHO OCBOHBIIEMY
KOMIICTCHIIMM IIOKa3aBImIeMy (parMeHTapHBIA, pa3pOo3HEHHBI XapakTep 3HAHHH, HEIOCTATOYHO
MpaBuiIbHBIE (OPMYIUPOBKH Oa30BBIX IOHSATHN, HAPYIICHHWS JIOTHYECKON I10CIIEeI0BATEILHOCTH B
U3JI0)KEHUH TPOTrPaMMHOIO MaTepuaya, HO MPH ITOM OH BIIAJCET OCHOBHBIMHU pa3/ieliaMH Y4eOHOUH
IIporpamMmel, HCOGXOI[I/IMLIMI/I JJI I[aﬂbHefIIHeFO O6y‘ICHI/IH 1 MOXET IIPUMCHATH IMOJTYYCHHBIC 3HAHUA 110
oOpa3ily B CTaHIapTHON CUTYyallHH;

OL[CHKa CHECYOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, KOTOpLIfI HE OCBOMJI KOMIICTCHIIUU U
HE 3HAaeT OOJBIICH YacTH OCHOBHOTO COAEp)KaHUS Y4eOHOHW NpPOTrpaMMbl TUCIHUIUIMHBI, JOMYCKAET
rpyOble OmMOKH B (DOPMYIMPOBKAX OCHOBHBIX IMOHSATHH IHCHHUIUIMHBI U HE YMEET HCIOJIb30BaTh
IMOJYUYCHHBIC 3HAHUS ITPU PCIICHUU THIIOBBIX NPAKTUYCCKHUX 3a1a4.

5. Onucanue MKajIbl OIECHUBAHUS

MaxkcuManbHO BO3MOXHBIA Oaiy 3a BEChb TEKYIIMH KOHTPOJb YCTAaHABIUBAETCS paBHBIM S5.
Tekyliee KOHTPOJbHOE MEPONPUATHE CUUTAETCA CHAHHBIM, €CIM CTYAEHT IOJYy4YWs 3a HEro He MeHee
60% OT YCTaHOBIEHHOTO JJsi O3TOTO KOHTPOJs MaKcHMajdbHOro Oamma. PeituHroBeiii Oai,
BBICTaBJISIEMbII  CTYIGHTY 32 TEKyllee KOHTPOJIbHOE MEpPONpPUSITHE, CHAHHOE CTYIEHTOM B
YCTaHOBJICHHBIE TPAQHUKOM KOHTPOJIBHBIX MEPOIPUSTHIA CPOKH, OTIPEIEIISIETCS CIeIyIONIM 00pa3oM:

YPOBEHB BHITIOJTHEHHS KOHTPOJIBHOTO PetiTuarossrii 6aimi (B % oT MaKCHMaIbHOTO
3aJaHus OaJi1a 32 KOHTPOJIBHOE 3a1aHHE)
OTInYHBIH 100
Xopomumii 80
VY 10BAETBOPUTETHHBIN 60
HeynosnerBoputenbHbIi 0
6. Mertonuveckue MaTepHabl, ONPEACISIIONUE MPOIEAYPhl OLICHUBAHUS 3HAHWH, YMCHHIA,

HABBIKOB M (MJIN) OTBITA ACITEILHOCTH, XapaKTEPU3YIOIINUX 3TAIbl (POPMHUPOBAHHUS KOMITETEHITHIA

[Ipouieaypa mpoBeneHnst JAHHOTO OLIEHOYHOTO MEPONPHUATHS BKIIOUAeT B ce0si: cobeceoBanme 1o
TEMaTHUKE TMPAKTHYCCKUX 3aHATUH. [lpemmaraemple CTYISHTY 3alaHusl IO3BOJISIOT TPOBEPHUTH
KOMIIETCHIIUH YK-1, OIIK-1, OITK-2. J]yist moAroTOBKH HEOOXOIUMO U3YYUTh
JUTEpaTypy, COCTABUTh KOHCIICKT U TUTaH OTBETA.

JIJis IOTOTOBKM K JAHHOMY OIICHOYHOMY MEpONpHUATHIO HeoOXxoaumo: 10 u. [y moAroToBKU
HEOO0XOJMMO U3YUHUTh JINTEPATYPY, PEIIUTh Npe/IaracMble 3aauu, COrJIaCHO BapHaHTA.

[Ipu moaroTroBke K OTBETY CTYASHTY NPEAOCTaBISETCS TMPaBO TOJL30BAHMS TETPAJIbIO, C
PEIICHHBIMA 33 JaHHUSIMH.

[Tpu mpoBepke 3amaHus, OIICHUBAIOTCS

* CTENeHb COOTBETCTBHUS 00BbEMA U COJIEPKAaHUS KOHTPOJIBHOU pabOTHI TEMe,

MPaBIIILHOCTH U TOYHOCTH B PEIICHUN 33]1aY;

*  CaMOCTOSITEIbHOCTh MBINUICHHUS U TBOPUYECKHH MOAX0/] K PEIICHHUIO 33/1a4;

* JIOTHKY Y Y€TKOCTh M3JI0KCHHS MaTepHaa;

*  00OCHOBaHHOCTh OCHOBHBIX TIOJIO)KEHUN KOHTPOJIBHON PabOTHI;

* 3HAHUE JUTEPATYyPHI MO pa3paboTaHHOH TeMe;

*  KauyecTBO OopMIIEHUS pabOTHI;

*  MPaBWILHOCTH U TIOJHOTY OTBETOB Ha BOMPOCHI B X0JI€ 3aIUTHI KOHTPOJILHOU PabOTHI.

OLIEHOYHBIH JUCT
Haumenosanpl MHauKaTopst 2 bayuta 3 6ayuia 4 6amna 5 6asuia [IpuMmeyanue
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KOMIIETEHIIN
VYK-1 3HATh: OCHOBBI
caMOOpraHu3alun u
caM000pa30BaHus,
'YMETh: CAaMOCTOSITENIEHO CTPOUTH|
[poriecc OBJIQJICHUS
nHpOpMalel, OTOOpaHHOH H
CTPYKTYPUPOBAaHHOMN TS
BBITOJTHEHHS
pohecCuoHaNBHOMI
eATEeIbHOCTH.
Brnaners:
r‘nnr‘nﬁunr\'rnm h 7l
OIIK-1 3HATh: OCHOBHBIC 3aKOHBI
©CTCCTBEHHOHAYYHBIX
TACIUATLINH B
podeCcCUOHAIBHON
eI TeJIbHOCTHU VYMeTh:
HCITONIh30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
TTACITATIIHH B
podeccuoHATBHON
NeATeIbHOCTH

BJ'IaI[eTLZ CITOCOOHOCTRIO U
T'OTOBHOCTBIO UCIIOJIB30BATh
OCHOBHBIC 3aKOHBI
CCTeCTREHHOHAVYUHRIX

OIIK-2 3HaTb: O CTPOCHHUH BEIIECTBA,
MIPHUPOJIE XUMUUECKOMN CBSI3H B
pPa3IMYHBIX KJIaccax
XUMHWYECKUX COEIUHEHUN IS
NOHUMAaHUS CBOMCTB
MaTEepHAIOB U MEXaHHU3Ma
XUMHYECKUX MPOLIECCOB,
MPOTEKAIOIINX B OKPYKAIOIIEM
Mupe

VYMeTh: UCII0JIB30BaTh 3HAHUS O
CTPOCHHUH BEIIECTBA, IIPHPOIC
XUMHUYECKOH CBSA3H B
Pa3TUYHBIX KJIaccax
XUMHUYECKUX COEIUHEHUIN IS
HOHMMAaHUS CBOWCTB
MaTEepHAIOB U MEXaHHU3Ma
XUMHYECKUX MPOLIECCOB,
MPOTEKAIOIINX B OKPYKAIOIIEM
MHpe

BitageTs: B1ajieTh TOTOBHOCTBIO
HMCIOIb30BaTh 3HAHUS O
CTPOCHHUU BEIIECTBA, IIPUPOIC
XUMHYECKOH CBSI3H B
Pa3TUYHBIX KJIaccax
XUMHUUYECKUX COEIMHEHUN IS
NOHUMAHUS CBOWMCTB
MaTePHAIOB M MEXaHHU3Ma
XHUMHYECKHUX MPOLIECCOB,
MPOTEKAIOIINX B OKPYKAIOIIEM
MHpE

CocTaBuUTENb JI.B. MockajieHKo

(moamucs)

E.B. Bepauroposa

(momucs)
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