=Y

ul\ymcm nmoArvican IIPULIUVI JIICI\I'JUI'H'lUVI MTUATTVILDIU

MHMNHOBPHAVYK

LAoINI2 NQ.70
U7.ZUZU U

1 POCCHN

cynapctBeHHbI yHUBepcuTe™ (PI'BOY BO «Uenl'Yy)

HdopmaL, bLe: P 6 6
CACPATIBHOC I'OCly IaPCTBECHHOC OIOKETHOC 00Pa30BATCIIBHOC
Mo: T Banepbesuy Aeh ap A P
YUpeKAeHHE BBICIIEro 0Opa3oBaHms
0/XHO 1«1“1eJIsIGI/IHCKI/II‘/'I Id

2 4L
oo Tonrvrcanvia, LJ. JO.LZ

1 9ed Sr BRSO BOA0A B0 BRE {EN9BAaTEHOC

HVKaN b BOHTD O EHOMIHIKICP@ICTB 11 IPOMEXKYTOUHOI aTTecTaluy 0o AUcHuILIHe (Moay o) "Kpucrannoxumus"

ri) "Xumus" HanpasieHHOCTH (podmmio) Xumus ®I'BOY BO
«Henl'Y»

ctp. 1

(I)OHI[ OLCHOYHBIX CPEACTB AJdA HpOMe)KyTO‘IHOﬁ arTreCranmumn

10 JTUCHUTUIUHE (MOJTYJIIO)

K.M.03.06. Kpuctaanoxumus

Hanpasiienne noaroToBku (CHEUalbHOCTb )

04.03.01 Xumus

HamnpasnenHocts (mpoguiib)

XUMUS

[TpucBanBaemas kBamuQUKaIus (CTENCHb)

S Pre0y BO «Uenl'Yy»

bakanagp

ogyHai

Yemssounack 2026 1.




MHNHOBPHAYKHU POCCUI
\” denepanbHOE rOCyIapCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE
@ yUYpeXKICHUE BBICIIETO 00pa3oBaHUs

«Yensbuuckuii rocynapctBeHHblid yauBepeute (PI'BOY BO «Uenl V)

®DOoH/T OLIEHOYHBIX CPECTB sl MPOMEKYTOUHOU aTTECTAIMH 110 TUCHUTLTHHE (Moxyio) "Kpucramnoxumus"
T10 HAaNpaBJICHUIO OATOTOBKH (crenuansHoctH) "Xumus" HanpasieHHoCTH (Tpodmto) Xumus GT'BOY BO crp. 1
«Yenl'Yy»

Conepxanue
1. IMacmopt ¢oHIA OIIEHOYHBIX CPENICTB
2. Ilepedensb hopMUpPYEMbIX KOMIETEHIIHIMA
2.1. KomrmereHuu, 3aKkperieHHbIE 32 TUCIATUIMHON
3. CoxnepkaHue OLIEHOYHBIX CPEJICTB
3.1. Bwuabl OIIEHOYHBIX CPEJCTB
3.2. CoaepxaHue OLIECHOYHBIX CPEJICTB
4. Ilopsnox npoBeneHMsI U KPUTEPUHN OLICHUBAHUS IIPOMEKYTOYHON aTTECTALUN
4.1. Ilopsamox mpoBeneHHs IPOMEKYTOUYHOM aTTECTALIUN
4.2. Kpurepun oLiIcHUBAHUS ITPOMEKYTOUHOW ATTECTALIMU 10 BUJIAM OLICHOYHBIX CPEJICTB
4.3. Pe3ynbTaThl NPOMEKYTOYHOM aTTECTAI[MN U YPOBHH CPOPMUPOBAHHOCTH
KOMIIETCHIINN

< OI'BOY BO «Uenl'V»



Y

MHMWHOBPHAYKHN POCCUHN
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Hanpagsnenune noarorosku: 04.03.01 «Xumus»

HanpasneHHOCTh: «XUMHS»

Jucuunnuaa: Kpucramioxumus

Cemectp usyueHnus: 6

dopMa MpOMEKYTOUHOMN aTTECTALMU: SK3aMEH

1. HACHIOPT ®OHJIA OHEHOYHbLIX CPEIACTB

2. IEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIUHI Y DTAIIBI KX

OOPMUPOBAHUA

2.1. KomnereHum, 3aKpeni¢HHbIE 32 TUCUUIIIMHON

I/ISY‘ICHI/IC AUCHUITIINHBI <<KpI/ICTaJ'IJIOXI/IMI/IH» HaIIpaBJICHO Ha
dbopmMupoBaHUe CIEIYIOMNUX KOMIICTEHITUN:
Kong 1 HaumenoBanue WNunukaTopel Tepeucks

KOMIIETEHIIUNA IOCTIKEHUS MTAHUDYEMBIX

cornacio TOC KOMITCTCHLIMH PE3yJIBTaTOB 00YyYCHUS
cornacuo OIIOIT
0 JUCIUILINHE
1 2 3

YK-4. CriocobeH npuMeHsITh

COBPCMCHHBIC KOMMYHUKATUBHBIC

TEXHOJIOTHH, B TOM YHUCJIE Ha
MHOCTpaHHOM (BIX) sA3BIKE (aX),
IUI aKaJIEMUYECKOTro U
po¢eCCUOHATBHOTO
B3aUMOJICCTBHS

YK-4.2. JleMmoHCTpUpYET
YMEHHE TIPUMEHSTh
COBpPEMEHHBIE
KOMMYHHKATHBHBIC
TEXHOJIOTUH ISt
AKaJIeMUYECKOTO H
npoheccHoHaNBEHOTO
B3aNMOJICHCTBHS B
CUTYyallMM yCTHOW U
MUCbMEHHOU
KOMMYHHKAIIH, B TOM
YHMCIIe HA HHOCTPAHHOM(BIX)
sI3BIKE(axX)

3uath; OCHOBHBIE 3aKOHEI 1
TEPMUHBI KPUCTAIOXUMUN
YMeTs npaBuiIbHO
HCTIOTB30BaTh XUMHUYECKYIO
TEPMUHOJIOTUIO B MUCbMEHHOM
Y YCTHOM peuw;

Brianers: HaBbIKaMU M3710)KCHS B
MUCHMEHHOU U

ycTHOM (popme ¢
HCIIONB30BaHMEM XUMHYECKOM
TEPMHUHOJIOTHIH.

OIIK-3. CnocobeH npuMeHsITh
pacyYETHO-TEOPETUUECKUE
METO/IbI JUIsl U3YUYEHHS CBOMCTB
BEIIECTB U MPOLECCOB C UX
Y4aCTHEM C UCIIOIb30BaHUEM
COBPEMEHHOM BBIUHCIUTEIBHON
TEXHUKHU

OIIK-3-1. 3uaet 6a30BbIE
OCHOBBI XUMHUYECKOI'O U
MATEMATHUYCCKOI'O
MO/JICITUPOBAHHUSI;

3HaTh: OCHOBHBIE TPUHIIMIIBI
Y 3aKOHOMEPHOCTH
KPUCTAJUIMYECKOT O

CTPOEHHUS BEILECTBA.

YMeTb IpaBuIbHO IPUMEHSATh
TEOPETUYECKUE MOJEIIU
CTPOEHHUSI KPUCTAININYECKUX
TBEPBIX TEJ U OMCAHUSA UX
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CBOICTB;
Bnanets aneMeHTapHBIMU
HaBBIKAMH PACUYETOB
OCHOBHBIX ITaPAMETPOB
KPUCTAJIOB C
HCITOJIb30BAHUEM
COBPEMEHHOM
BBEIUUCIIUTEIBHON TEXHUKU.

3. OIEHOYHBIE CPEJICTBA JJISI TIPOBEJIEHMS

NMPOMEXYTOUYHOM ATTECTAIINN
3.1 Buabl OeHOYHBIX CPEACTB

Kon, Ilepedyens niaanupyemsbix | Kontposmpyemsr | Cemectp Homep HaunmenoBan
HaUMeHOBaHUe pe3yJbTaToOB 00y4eHusl e 3a/IaHuA ue
KOMIIETEHIIH U Mo AUCHHUILIHHE TeMbl/ OI[€HOYHOT'0

coriacio ®roC pasaebl cpeacTBa
YK-4 1.1 3naTs Toueunas 6 1 3aganus
Criocoben OCHOBHBIC 3aKOHBI 1 CHMMETpHsL OTKPBITOrO
HNPUMEHATD TEPMHHBL MOJIEKY I 51 THIA c
COBpPEMEHHBIE KpUCTAINIOXUMHUHU KPHUCTaIIOB Ppa3BEPHYTHIM
KOMMYHHUKAaTHBH OTBETOM
bI€ TEXHOJIOTUHU Cummerpust 6 2 3ananus
4 3
B TOM YHCIE HA KPUCTaINTMYECKOM OTKPBITOTO
Pemerkn THUIIA C
HHOCTPAHHOM .
(b1X) (ax) pa3BEPHYTHIM
BIX) A3BIKE (aX), OTBETOM
JIst
a1 Kpucrannmnyecku | 6 3 3aganust
aKaJEMUYECKOT
A e CTPYKTYPHI OTKPBITOT'O
0 u
METAIJIOB Tama c
npodeccuoHalb DPa3BEPHYTHIM
HOT'O OTBETOM
B3aumoneicrtesu | 1.2 Ymern Toueynas 6 11-12 3ananus
q MIpaBHUJIBHO CHUMMETPHUS OTKPBITOTO
HCIIOJIL30BaTh MOJIEKYTT u THIIA 3a/1a4a
XUMHYECKYIO KpPUCTAJLIIOB
TEPMHHOJIOTHIO B Cummerpus 6 15 3ananus
06HICHI/H/I KPUCTAJUIMYECKOU OTKPBITOT'O
Pemetku THIIA 3a/1a4a
Kpucrammuuecku | 6 16 3ananus
e CTPYKTYPBI OTKPEBITOT'O
1.3 Baanetrb Toueunas 6 13 3amanus
HABBIKAMU U3JI0KCHUS B | CUMMETpPHS OTKPBITOTO
MUCbMEHHOU U YCTHOU MOJICKY T 1 THIIA 33/1a4a
KPUCTAJLIOB
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MHNHOBPHAYKHU POCCUI
DenepanbHOE rocy1apcTBEHHOE O0/KETHOE 00pa3oBaTeIbHOE
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«Yenl'V»
dbopme ¢ Cummetpus 14 3anaHus
KUCIIOb30BAHUEM KpUCTaNINYECKOM OTKPBITOTO
XUMUYECKOM peleTkn THIA 3a/1a4a
TEPMHUHOJIOTUH.
Kpucrannmuecku 10 3ananus
e CTPYKTYPHI OTKPBITOT'O
METAaJJIOB Tama ¢
Pa3BEPHYTHIM
OTBETOM
OIIK-3 1.1 3nare Kpucrammuecku 4 3ananus
Crniocoben OCHOBHBIC ~IPHUHIMUIbEI U | ¢ CTPYKTYpBHI OTKPBITOTO
MIPUMEHSTh 3aKOHOMEPHOCTHU HeMeTaTHIeCKI THIA c
pacyeTHO- KPUCTaNIMYECKOTO X IPOCTBIX Pa3BEPHYTHIM
T THYECKU TPOEHUS B TBA,; TBETOM
€OpPETUUECKHE cTpoe €IIEeCTBa; BEIIECTB OTBETO
METO/IbI JUIsl | TEOPETUUECKUE OCHOBBI
W3YUYCHUS KPUCTaJUIOXHMHUH; K 5 3
CBOICTB BCIIECTB | HCTOYHHKH M MerTompl | PUCTANIHECCKH a/laHMA
¥ TIPOLIECCOB C MX | moucka wuHpopmaruu o | € CTPYKTYPRI OTKPBITOTO
y9acTHEeM C | KpUCTAIUIaX.H OOIINX OMHApHBIX U ana ¢
o - Pa3BEPHYTHIM
WCIIOJIb30BAaHUEM | 3aKOHOMEPHOCTEH, pemath | TPOUHBIX
N o TBETOM
COBPEMEHHOMU TUTIOBBIE y4eOHBbIC 3ajaud | COCOUHCHHI OTBETO
BBIYMCIIUTEIBLHOMN | M0 KPUCTAIIIOXUMHUHU
TEXHUKH 1.2 Ymern Kpucrammuecku 15 3anmaHus
MPaBUILHO MIPUMEHSITH € CTPYKTYpBI OTKPBITOTO
TEOPETUYECKUE MOZIEIH | geMmeTa IHUCeCKH THUMA C 3aja4a
CTPOCHHA X TIPOCTBIX
KPUCTaJUIMYECKUX TBEPABIX
P pa BEILIECTB
Ted s ONUCAaHUA UX
. Crpoenue 6 3amanus
CBOHCTB, OTKPBITOTO
OIIHCLIBATE KPHUCTAJIIOB CO THHI; .
KPUCTAJUTHYECKHE CMCHIaHHbIM ASBEDHVIEIM
CTPYKTYpBL; THUIIOM CBSI3H pasBepHy
OTBETOM
BBITIOJIHATE ~ CTaHJAApPTHBIC
NEUCTBUSA Crpykrypa 7 3aganus
(xmaccumkanus MOJIEKYISPHBIX OTKPBITOTO
KPUCTALNTHYECKUX KPHCTAIIIOB THIA 3a/1a4ua
CTPYKTYD.) c YYETOM
OCHOBHBIX TTOHSTUH;
’ Pentrenorpadus 8 3amaHus
HCIIOJIb30BaTh
aBHEHHE Bynsda KpHCTaIIIoB OTKPBITOTO
yp Y THIA 3a/1a4ua
bpoarra, Ypasuenus Jlays
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1.3. Biagers Kpucrammugecku | 6 11 3amanus
OJICMCHTAPHBIMU e CTPYKTYPHI OTKPBITOI'O
HaBBbIKaMH PacUY€TOB | HEeMETAIJINYECKU THIIa 3a7a49a
OCHOBHBIX MnapamMeTpoB | X IIPOCTHIX
KpHUCTAJIJIOB C | BEILIECTB
HUCIIOJIb30BaAHUEM
COBPEMEHHOI
BBIUMCIINTEIbHON
TCXHUKH.

3.2. Conep:xaHue OLICHOYHBIX CPEICTB

Yacrs 1. ba3za 3aianuii OTKPBITOr0 THINA ¢ PAa3BéPHYTHIM OTBETOM H IIAH 0TBETA

3aganue 1. Toueuynast cummerpust Mosekya U kpucramioB (YK-4, OIIK-3).

[Inan orBera: ToueuyHas CUMMETPHsS MOJIEKYJ] M KPUCTAJUIOB. 3aKpbITHIE ONEPALMH U BJIEMEHTHl CHUMMETPUHU.
BzanmopeiictBre onepanuii CMMMETpUU. [ pyIia orepaiuii CHMMETPHUH, TTOPSAIOK TPYIIIbI, TOATPYIIIA.

Cuctemsl Hlendmnuca u ['epmana-MoreHa, B3auMOCBSI3b IMOPSIKOB 36pKAIbHO-TIOBOPOTHBIX M MHBEPCUOHHBIX OCEH.
Kateropun u cemeiictBa Toueunsix rpymi o LHlendmucy u I'epmany-Moreny. TodedHbIe rpyIinbl reOMETPHYECKUX
¢buryp u monekyn. OpOuta Toue€UHON TPYMITbI, KPATHOCTh OPOUTHI U JIOKAJIbHAS CHMMETPHUS €€ TOYEK.

[Ipenenprbie Tpymmbel OeckoHewHoro mopsaka. [Ipunmmmer Kropun n Heiimana. Tlepeuncnure m3BecTHbie Bam
npezaenbHble Tpynmnsl (rpynmsl Kiopu). Jlate Ha3BaHue 1 0603HaUeHUE 110 JH000 U3 CUCTEM.

3apanne 2. Cummerpus kpucramumueckoi pemetku (YK-4, OITK-3).

IInan orBera: TpaHCaAMOHHAA CUMMETPUS U KPUCTAJUIMUECKAs PELIETKA, TapaMeTphl dJIEMEHTAPHOU SYEHKH.
Kpucramnorpagpuueckue u HekpucTaiorpauyeckue 3akpbITble 3J€MEHThl cuMMeTpuu. CHHroHuw,
TOJIOR/IPHUYECKUE TPYMIbI, KpUcTamiorpadguyeckue Kiaacchl. IIpUMUTHBHBIE M LIEHTPUPOBAHHBIC PEIIETKH;
kmaccel  (pemeTtkn) bpaBe.  MHaekchl  HampaBieHMH M IUIOCKOCTeW B pemieTke.  OTKpBITHIC
KpHucTaiorpaduyeckue >JIeMEHThl CUMMETpHH, MX obOo3HaueHue mo ['epmany-Moreny. BzaumoneiictBue
OTKPBITBIX JIEMEHTOB C 3aKPBITBIMU U MeXAy co00il. IIpocTpaHcTBEHHbBIE IPYMIIBI, X CUMBOJIBI O ['epmaHy-
Moreny, cBsi3b ¢ KpuctamiorpadpudeckuMm kinaccoM. Cummopduble U HecUMMOpQHBIE Tpymnbl. CHCTEMBI
9KBUBAJIECHTHBIX NMO3ULMHA (OPOUTHI) MPOCTPAHCTBEHHBIX IPYII, KPATHOCTh OOLIEH NO3ULINY.

3apanne 3. Kpucrammuueckue ctpyktypbl metaiuioB (YK-4, OIIK-3).

[Inan orBera: MexxaToMHbIE B3aUMOJCHCTBUS B KPUCTAIUIMYECKUX MeTaiiaX. CTPYKTYphl METAJJIOB: IJIOTHBIE
Y TUIOTHEWIIIME MapoBble yIaKOBKHU Ha Tuiockoctu U B mpoctpanctee (11K, I1T7, OLIK, I'TTY, I'lIK) ¢ npumepamu
METAJIJIOB; BUBI U pa3MEpPBI IyCTOT B 3TUX ynakoBkax. [lomumopdusie mogudukanuu (Fe).

3aganue 4. Kpucrannuueckue cTpyKTypbl HeMeTauIMueckux npoctbix BemecTs (YK-4, OIIK-3).
[Inan oreera: IIpMHLMIBI CTPOEHMS MPOCTBIX BELIECTB - HEMETAJUIOB: KOBAJIEHTHbIE M BaH-JEp-
BaaJIbCOBBI B3aUMOJICHCTBHUS, MOTHBBI PACIOJIOKEHUSI aTOMOB B KpUCTallIe (OCTPOBHOM, IETIOYEYHBIH,
TpyOUaThIi, CIIOMCTHIM, KapKacHBIN). AJutoTponus, MOMMMOpGU3M H H30MOPHHU3M, TOJUTHUIIEI B
Hemetayuax. CTpyKTypbl anMasa, JOHCAEWINTa, a- U b-rpaduta, QymiepeHoB, HaHOTPYOOK; Si, Ge, ,
KPUCTAJUINYECKUX UHEPTHBIX ra30B.
3apanme 5. Kpucrammmueckue cTpyKTypbl OMHApHBIX U TpoiHBIX coenuHenuit (YK-4, OIIK-3).
IInan orBera: buHapHbIe cOeMHEHNUS, IOCTPOEHHBIE IO IPUHIIHUITY IJIOTHOW YIIAKOBKY AHHOHOB C KATHOHAMU B
nycrorax. Monusle kpucrammoxumuueckue paauycsl. Ctpykrypubie Tunsl AX CsCl, NaCl, ZnS (cdanepur,

BriopuT), NiAs, CtpykrypHbie TUIIBI AX2: (atoopuT u aHTUGII00PUT, pyTHia, aByxciaoasid CdI2, CACI2 u
< OIBOY BO «Uenl'Y»
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Cs20. "KopyHoBbIi" MOTHB M3 KaTHOHOB W ymakoBka aHMOHOB B | -A203 u FeCl3. 5.5 ITonmumopdHsie
moaudukarmu BN, H20, SiO2. Ilpunnunsl nmoctpoeHusi TpolHbIX coeauHeHui: CuFeS2 (xampkomupwr),
(mumunaenu AB204), (neposckutsl ABO3).

3ananue 6. CTpoeHHEe KpUCTAIIIIOB €O cMellaHHbIM TunoM cBsi3u (YK-4, OIIK-3).

[Tnan orBera: BnusHMe BOAOPOMHBIX CBSI3€H Ha CTPYKTYpPY M CBOWCTBAa KPUCTAIOB. PaBHOMepHOE
pacmpenenieHue  JIMTaHJOB B  KOOPAMHALMOHHOW cdepe MeTaula B KOMIUIGKCHBIX |
METAJUIOOPTaHMYECKUX COCANHEHUSIX.

3ananue 7. Ctpykrypa MosekyisipHbix kpuctaiion (YK-4, OITK-3).

[Inan orBera: KoBaneHTHbIE U BaH-J€p-BaaibCOBBI PaJIUyChl OCHOBHBIX 3JIEMEHTOB-OpraHoreHos: C,
H, O, N, F, Cl, Br. MoTuBBI pacroyio)XeHUsI MOJICKYJI B KPHUCTALINYCCKUX CTPYKTypax MeTaHa,
aJlaMaHTaHa, H- aJIKaHOB, OeH30J1a, HadTanHa, PeppoIICHa.

3ananue 8. Pentrenorpagus kpucramwios(YK-4, OIIK-3).

[Tnan otBera: Audpakius peHTTeHOBCKOTO U3TyUYEHHs Ha KpUCTaLIe.

®opmyna Bynbda-bperra. MeXIIoCKOCTHBIE PACCTOSHHMS W HWHACKCH Mmiiepa, MOHSATHE 00
obOparHoit pemetke. CBsizb MHAEKCOB hkl ¢ MEXIUIOCKOCTHBIMU PACCTOSIHUSMHU JJIsi KPUCTAIUIOB
OPTOPOMOWYECKON, TETpParoHaAIbHOM M KyOWdeckod CHHTOHHMH. PeHTreHodas3oBwlii aHamms.
ATtomHBIH QakTop paccesHus. VHTerpaibHble HHTEHCHBHOCTH pPe(ICKCOB M KOMILICKCHBIE
ctpykTypHble amruuTyasl  Fhkl. Ilomstme o mnpobneme ¢a3 wm  MeTogax pacumdpoBKu
KPUCTAJUTMICCKUX CTPYKTYP.

Yactsb 2. baza BonpocoB OTKPBITOro THUINA: 3aJa4H.

3ananme 9. Kakoii Tvnn KoopAMHAIMOHHOTO oaM3pa y HaTpus B cTpykType NaCl (YK-4, OIIK-3).

3aganue 10. Onpenenure v s;ueiiku bpaBs (CHHIOHUS.  LIEHTPOBKA) B IPOCTPAHCTBEHHOM rpynmne Fmm?2
(YK-4, OIIK-3).

3apanme 11. M306pa3uth crepeorpaduyeckyro MpoeKInio, 1ath 06o3HaueHue no Lllendnucy rpymnmbt
cummMmeTpun Monekynbl okcruna cepol (IV) (YK-4, OIIK-3).

3aganue 12. [lepeBectu u3 cucremaruku LlI€nduuca B cucremaruky I'epmana-Morena Dy (YK-4, OIIK-3).
3aganue 13. Haiitu yacTHbIe MO ocH 2r0 MOpsAKa 3KBUBaJIeHTHbIE mo3uliuu rpynmsl Dg, (VK-4, OI1K-3).
3ananme 14. [IpeacraButh rpaduuecku AecTBUE Cienyomux MaTpuil npeoopazoanus (YK-4, OIIK-3).

{1 0 0 — @ 0
i—1 0] - 0 1 0
(1] 0 —1 A\ 0 0 1

2x mx
3ananme 15. [Ipoekius Kakoro CTpyKTypHOro THmna npuseaeHa? Uro o3HayatoT uudpsl 72, 74? [louemy He Ha
Bcex mapax ecthb mudps? (YK-4, OIIK-3)

3aganme 16. [TnotHOCTS )enesa 7,8 r/em®, a = 2,87A (kybuueckas pemerka). OnpeneuTh YUCIO aTOMOB B
aJIeMEeHTapHOU suelike xenesa (H.y.) (YK-4, OIIK-3).
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4. llopsiiok MpoBeieHNs U KPUTEPUH OLICHNBAHUS MIPOMEKYTOYHOI
arrecTauuu
4.1. Tlopsiaok npoBeaeHUs1 MPOMEKYTOYHON aTTeCTaAlUU
[IpomexxyTouHasi aTTecTalusl MO JaHHOM JUCLUHUIUIMHE IMPEACTaBIseT COOOW 3K3aMEH,
KOTOPBIN MPOBOJAUTCS B TUCbMEHHOMU (hopMe Mo OuieTam.
Kpurtepun oueHku oTBeTa Ha 3a4eTe
DK3aMEH MPOBOJAUTCS B MUCbMEHHOM BuJE. COCTOUT U3 2 YacTew.
1 yacmb — CTyJAEHT OTBEYaeT Ha JBa BOIIPOCA M3 CIHUCKa BOIPOCOB.
[IpopomxuTenbHOCTh — 30 MUHYT.
MakcumanbHOe KOJTUYECTBO 0aJIOB 32 OTBETHI — § OAJIJIOB.
2 uwacmb — CTYJEHT pelaeT TPU 3aJaud W3 3aJaHUN OTKPBITOTO THIIA.
[TponomxurensHOCTh — 30 MUHYT.
MakcumanbHOE KOJTUYECTBO 0aJUIOB 3a BHIMOJHEHUE 3aaHuii — 12 6anios.
MakcumanbHbIi 6amt — 20 6aioB.
Ntorosas oneHKa CTaBUTCS IO CyMME OalioB:
"ornuuHo" - 18- 20 6annos;
"xopomio" - 16- 17 6amios;
"yaoBieTBopUTENbHO" - 12- 15 Gamios;
"HEyOBJIETBOPUTENBHO'" - MeHee 12 OaloB.

JlomoTHUTENbHBIE MaTEPHAIIBI U 000pYAOBaHHE
[Ipyu BBIIONHEHWM 3aaHUKA MPOMEKYTOUHOM aTTECTAUMU SK3aMEHYEMbIM MMEET IPaBo
MTOJIB30BATHCS:

) tabnuiei xumuaeckux 3jementoB JI.J. Mennaeneena,
" TaGIHI[AMY C ATOMHBIMH U HOHHBIMU PaIHyCaMHU 3JIEMEHTOB,
: KaJIbKYJISITOPOM,

Ta0auIEel pacTBOPUMOCTH,
" CIPaBOYHHKAMH (DHU3UKO-XHMUYECKUX BEINUMH.

4.2. Kpurepuu oneHuBaHUs MPOMEKYTOYHOH aTTeCTAIIMM 10 BH/1aM OLIEHOYHBIX CPEJICTB
OtBeT Ha Bompochl | yacTu (3aJaHUil OTKPHITOIO THUIA C Pa3BEPHYTHIM
OTBETOM) OLIEHUBAETCS OT OJJHOTO JI0 YEThIpeX OaIOB:
4 0anJa CTaBUTCA 3a NOJIHBIN, KPATKUI U MPABUJIBHBIN OTBET, MaTepuail U3JI0KEH
XUMUYECKA TPaMOTHBIM  sI3bIKOM. CTyneHT BIAJeeT TEPMUHOJIOTHEH W
HOMEHKJIATYypOil, UMEET MPEACTABICHHE 00 OCOOCHHOCTSAX ONMUCAHUS KPUCTAIIIOB C
NOMOIIBIO 3JIEMEHTOB CHMMETPUHU, YMEET MNPUMEHSTh 3aKOHbl XHUMHUH IS
00BSCHEHUS] KOHKPETHBIX SIBIEHUM, YMEET CPaBHUBATh, COMOCTABIATh U 00001aTh
(bakThl.
3 6asuta. OTBET MONHBIN U NPaBUIbHBIN, HO JAOIMYIEHbl HECYLIECTBEHHbBIE OIIMOKU
B TEPMHUHOJIOTHH.
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2 6anna. CTyleHT OTBETWJI HA BOIPOC, HO MPHU 3TOM JOINYLIEHA CYIIECTBEHHAs
OIKOKa UM OTBET HE MOJHBIN.
1 6amia. CTyAeHT OTBETWIJI HA BONPOC, HO HE BIAJCET XUMUYECKON TEPMUHOJIOTUEN
U HOMEHKJIATypOH, JOIMyCKaeT rpyObie OMMUOKN B UCTOJKOBAHWUU U YIOTPEOJICHUU
XUMUYECKUX TTOHSITHUH.
0 6as10B. CTyIEHT HE OTBETHII HAa BOTIPOC, TUOO OTBET MOTHOCTHIO HEBEPHBII.
OtBer Ha 3a7aHus 2 4acTH (3alaHusl OTKPBITOIO TUIA: 3aJa4M) OL[EHUBAETCA
OT OJHOTO JI0 YEThIpEX OaIIOB:
4 Oaj/uia CTaBUTCA 3a BEPHO pEIICHHYK 3aaady. CTyIEeHT MOKa3al BEPHYIO
IIOCJICIOBATEIILHOCTh JCHCTBUN IPU PELICHUU, YyKa3al €AUHULBI U3MEPEHUU WU
MOJIYYHJT BEPHBIN OTBET.
3 6asna. CTyAeHT BEpHO pelni 3ajladyy, HO MNPONYCTHJI NMPU PEUICHUU YacTh
1aroB, HE yKa3ajl eJIMHUIIbI U3MEPEHUI BEJIMYHUH.
2 o0anua. CTyAeHT HEBEpPHO pEIIMI 3aJady, HO MpPH PEIICHWH BEPHO YyKazal
dbyHIaMEHTAIbHBIE 3aKOHOMEPHOCTH U 3aKOHBI.
1 6ann. CTylneHT HEBEpPHO pEIIWI 33a/Jady, HO MOHUMAET, KAKYI0 BEJIHYHHY
Tpebyercs HaiiTu. He BiaseeT HeOOXOAMMBIMY 3HAHUSIMU TSI PEIICHUS 3a/1a4u.
0 6aaoB. CTyACHT HE eI 3a7a4y, OTBET OJIHOCThIO HEBEPHBII.
Kitroun 1 KpuTepuu K OLIEHUBAHUIO 3aJaHUIl OTKPBITOrO THMA: 3aJa4H

Ne BepHbiii oTBeT Kpurepun
3a/IaHusl
9 OKTasip — THUI KOOPAUHAIIMOHHOTO MOJIUAIpa 4 0 — COBMaJICHUE C BEPHBIM OTBETOM
noHoB Hatpus (Na™) B cTpyKType XJopuaa 3 6 — momyieHbl OIUOKH B
Hatpus (NaCl). Yka3zaHbl IPUYUHBI, IOYEMY rpaduyeckom nzodpaxkennu NaCl.
K4=6. 2 0 — Ipu PEUICHUH JOMYIICHBI

rpyObie OIIMOKH, HApUMEp, HEBEPHO
onpenened KY u KII nonusapa.

1 6 — ommOOYHBIE TIPEACTABICHUS O
crpykrypHoM Triie NaCl.

0 6 — OTBET NOIHOCTHIO HEBEPHBIH

10 Fmm2, tumn neHTpoBku 4 6 — coBnaJeHUE C BEPHBIM OTBETOM
rpaHelCHTPUPOBAHHAS, CHHTOHUS — 3 6 — gomymieHs! OMNOKHU B
0p0T0p0M6I/ILIeCKaﬂ OMnpeaACJICHNU CUHI'OHUHN WUJIU TUIIA

[EHTPOBKHU

2 0 — mpu pemeHnuy JOMYIICHBI
rpyObie OIIMOKY, HAPUMEP, HEBEPHO
OTIpE/ICTICH TUIl CHHTOHUU

1 6 — ommOKu Tpu TpadraecKkoM
n300pakeHun pemerku bpase

(0 © — OTBET MOIHOCTHIO HEBEPHBIH

11 4 © — coBma/ieHNE C BEPHBIM OTBETOM
3 60 — momyIeHs! OMMOKN B HA3BaHUH
TOYCYHOHN IPYIIIBI CHMMETPHH

2 0 — IpU peuICHUH JOMYIIEHBI
rpyOble OMOKHY, HaPpUMep, HEBEPHO
WY HE TOJHOCTBHIO HalJEHBI
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ctp. 1

9JIEMEHTbI CHMMETPHUHU
1 6 — HeBepHO ompe/ieNieHa Toue Has
rpyIma CHMMETPHU

0 6 — OTBET MOJIHOCTHIO HEBEPHBIH

A

—
~ o
rd N\

12 4 © — coBma/ieHNE C BEPHBIM OTBETOM
3 0 — gomyIIeHBI OIIHOKH B
rpadguyeckoM H300pakeHHN TOYCUHOI
TPYIIIBI CAMMETPHU

2 0 — mpH penIeHu  JOMyIICHBI
rpyOsie oIMOKH, HanpuMep, B
0003HaYEHUH TOYEHYHOHN TPYIIIHI
CUMMETPHUH YKa3aH He TOT MOPSIIOK
ocu

1 6 — npu perIeHnn He MoKa3aHa
TOYEYHAs IPYIIa CHMMETPUI

0 6 — OTBET NOJHOCTHIO HEBEPHBIH

4 0 — coBMaJIcHUE C BEPHBIM OTBETOM
3 6 — gomymeHs! omuOKH IO B
rpaduyecKoM H300paskeHuH, TUOO pU
OTIPEICTICHUH KOJIMYESCTBA MO3UITHIA

2 0 — Ipu peuIeHnH AOMYIIEHBI
rpyOBIe OMMOKY, HAIPUMED, YaCTHBIC
MO3UIMKA 0003HAYEHBI HE TIOJTHOCTbIO,
0003HaYEHUS HE TOJIHKO HA OCH 2
MopsiAKa

1 6 — mpu perIeHun ¢ OMIMOKON
MIPEJICTaBIICHA MPOCKIHS TPymIbl Dgy,
(0 © — OTBET MOJHOCTHIO HEBESPHBIHN

13

14

(4

]
—1
0

0 el
0 - 0
=1 0

= 0
0 —1
(1] 0

0

—1

)

4 6 — coBMaicHHUE C BEPHBIM OTBETOM
3 0 — AOMYIIEHBI OTHOKH MTPH
MIEPEMHOXKEHUN MATPHUII

2 0 — Ipu peuIeHn: AOMYIIEHBI
rpyObIe OIMOKY, HATpUMED, He
OTMEUEH LIEHTP UHBEPCUU

1 6 — mpu penieHNH HEe HaIeH
3JIEMEHT CHUMMETPHUU C TIOMOTIIHIO
MaTPUYHOTO MIPEICTABICHUS

(0 © — OTBET MOJTHOCTHIO HEBESPHBIHN
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15 4 6 — coBnaJicHHE C BEPHBIM OTBETOM

3 6 — momyueHs! OIMOKK IpU
ONpEeJEeICHUY 3HAYCHUS 4 U ¥4 HA
MPOCKIINY. .
2 0 — IpH PeLIeHNH TOTYyICHBI
rpyOble OIMOKH, HAIIPUMED, C
MIPOEKIINU YOpaHbI 3HAYCHUS Y4 U V4 C

[Ipoexuus CTpyKTypHOIO THIIA ajMa3a Ifeg OTOPBIX TIO3HIH

02 o ovossEipois s | 6 eyt e vy

IUIOCKOCTBIO YepTerKa Ha BhICOTE Y4, ¥4 mapaMeTpa P

c. Hudpsr He Be3ne, MOTOMY YTO aTOMBI

HaxOJSATCS Ha Pa3HOM BEICOTE.

16 Jlst KyGHaecKoii permeTKu: 4 6 — coBMaicHUE C BEPHBIM OTBETOM
V=a3=(2,87x10-8)3=2,36x10-23 cm3. 3 6 — monymenpt omm6KK npu
Boipasum Z u3 GopMyJIbl IIIOTHOCTH pacterax
Z=p-NA-a3M. 2 0 — IIpH pelIeHHH JIOMYIIEeHBI
7=7,8-6,022x1023-2,36x10-2355,845. rpy6bIc oGk, Hanpumep, dopuysa

_ JUISL HAXOXICHHS Z BBIBE/ICHA HEBEPHO
2~2,0. 1 6 — pu peneHnH He UCIIOIb30BaH
OtBet: Uncio aToOMOB B DJIICMEHTAPHOU sTUeHKe MOHATHS 3JIEMEHTAPHOU STYEHKH
JKeNe3a PaBHo 2. 0 06 — OTBET MONHOCTHIO HEBEPHBIH

4.3. Pe3yabrarbl NPOMEXKYTOYHOH AaTTECTAIMH M YPOBHH C(POPMHPOBAHHOCTH
KOMIIETEeHLMH

YpoBHH ¢(hOPMUPOBAHHOCTH KOMIETEHIINI ONPEAEISIFOTCS CIIETYFOIUM

o0OpazoM:
1. Bsicokuii ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIIMI COOTBETCTBYET OLIEHKE
OMIIUYHO:

- mpeamnonaraetT (GOpMUpPOBAHME KOMIIETEHIIMM Ha BBICOKOM  YPOBHE,
FOTOBHOCTh K  CaMOCTOSITENIbHOM  TMPO(eCCUOHATBLHOW  JeATEebHOCTHU:
bopMUpYIOTCS HaBBIKU cOOpa ¥ 00pabOTKKM WH(OpMAIMU TIO HCCIIETyEeMOn
npo0iemMe, HaBBIKM CUCTEMAaTU3allud JTAHHBIX, HEOOXOAUMBIX NJIsi PEIICHHUS
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npoecCHOHaNbHBIX  3a/Jad, HaBbIKA  TOJy4YeHHUS W 00paboTKu

AKCIIEPUMEHTAJIbHBIX PE3YJIBTATOB;

CTYJIEHT CIOCOOEH apryMEHTHPOBaThb COOCTBEHHYIO TOYKY 3pEHHUS IO
JUCKYCCUOHHBIM BOIIPOCaM JIWCLHIUIMHBI, pElIaTh CUTYallMOHHBIE 3aJayH,
KPUTUYECKHA OLEHUWBATH MH(POPMALMIO O COCTOSIHUU U MPOOJeMax pa3BUTHUSA
COBPEMEHHOW XUMUH, POPMYIUPOBATH COOCTBEHHBIE BHIBO/IBI.

2. Cpennuit ypoBE€Hb COOTBETCTBYET OIICHKE XOPOULO:

npeamnonaraet  (GopMuUpoBaHHE KOMIIETEHIIMHA HA  XOpOIIEeM YPOBHE:
dbopMHpyeTCS  KOMIUIEKCHOE 3HaHUE OCOOCHHOCTEH TPUMCHEHUS U
NOHUMAaHUs TPOOJIEM COBPEMEHHOW XUMHUYECKOW HayKd, yMEHHE cOopa,
aHamM3a ©W  00pabOTKM  JAHHBIX, HEOOXOAMMBIX  JUISI  PCHICHHUS
npoeccCHoHaNbHBIX 3a/1a4;

CTYJICHT CIIOCOOEH J1aBaTh Pa3BEPHYTHIC OTBETHI HA TEOPETHUYECKHUE BOIPOCHI
JTVCIMIUTAHBI HA YPOBHE HE HUKE OIICHKH

«YIOBIETBOPUTEITHHOY.

3. ba30Bblii ypOBEHb COOTBETCTBYET OLICHKE YO081€MBOPUMENLHO:

npeanonaraetT (GpopMUpoBaHUE KOMIIETEHIIMM Ha HAYaJbHOM YPOBHE:
3HAHHE OCHOBHBIX IMOJIOKECHUN U3y4aeMON JUCIUILIVHBIL,

- CTYJIEHT CIIOCOOEH 0TBEYATh Ha BOMPOCHI B ()OPME 3aKPHITOTO TECTA.

KoaunuecTBo npaBuiibHbIX 0TBETOB — HE MeHee 50%.

4. Huzkuil ypoBeHb COOTBETCTBYET OLICHKE HEY0081em80pUmeibHo.
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