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Crp. 4

1. HACIIOPT ®OHIA OIIEHOYHBIX CPEACTB

CrnenuanbHoctb: 06.05.01 buonnxenepus u buonHdopmaTuka.
Cnenuanuzanusi: buonnxenepus u OuonHdopmaTka.
HNucuunimna: MonekymspHas 6nodusuka.

Cemectp u3yuenus: 6.

®opma NPOMeKYTOYHOM aTTeCTALMM: 3a4eT.

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIINA

Konpr Conepxanus Konbl [Iepeyenp mIaHupyeMbIxX
KOMIETEHIIUN KOMIETEHUINM COJIEpKaHUS pe3ynbTaTOB 00yUEHUS 110
(1o dI'OC) cornmacHo ®I'OC WHJIUKATOPOB JTUCITUILIAHE

K-1 Cnocoben nK-1.1 Jasa nocrtmxenus IIK-1.1
IIPUMEHATH Hcnonb3yer 3HATh: [IpaBUia
COBPEMEHHBIE 0a30BbIC MPUHIIUIBI | OpTaHU3AIIH
METObI MJIAHUPOBAHUS CaMOCTOSTENIbHON pabOThI
00paboTKH, HAy4HBIX 10 JUCIUILIINHE.

aHajJu3a U CUHTE3a
MOJICBOM,

1 1abopaTopHO
OMoIOoTNYeCKOn
uH(bOopMaIH,
IpaBwJIa
COCTaBJICHHS
HAy4YHO-
TEXHHUUCCKHUX
IPOCKTOB U
OTUYETOB B 00JIaCTH
OMOUWH)XEHEPUU U
OnonH(pOpPMaTHUKH

MTPOU3BOJICTBEHHOM

HUCCJIEIOBAHUN U
npaBuiia TEXHUKH
0€30MacHOCTH MpU
paboTe ¢
UCCIIE0BATEIIbCKON
arnmnapaTypou B
oOnactu
OMOUH)KEHEPUU H
OMOMH(POPMATUKH
IIK-1.2
AHanu3upyet
HOPMATHBHbIE
JTOKYMEHTBHI,
perlaMeHTHUPYIOIINE
OpraHu3aluIo U
METOAUKY
IPOBENICHUS

Jas nocruoxenust IIK-1.2
3HATh: CUJIBI,
CTAOMIU3HUPYIOIINE
CTPYKTYpPY ABOMHOU
crnupanu JIHK; ¢azoBsie
NepeXo bl B HYKJIEMHOBBIX
KHUCIIOTaX; BIMUSIHUE
(U3UKO-XUMUUECKUX
(aKkTOpOB Ha CTPYKTYpPY
HYKJICUHOBBIX KHCJIOT.
MexaHu3Mbl CBOOOHO-
PaANKaIBLHOTO OKUCIICHHUS;
OCHOBHBIE TTPOOJIEMBI U
3aJlauu perraeMble B
paMKax MOJIEKYJISIPHOU
OMO(PU3UKH; MOJIEKYISIPHO-
O0Mo(pU3NIECKIEe OCHOBBI
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Hay4YHO-
u

TEXHOJIOTUYECKHUX
paboT B obJyactu
OMOUH)KEHEPUU
OMOMH(POPMATUKH
IIK-1.3
[Imannpyer
OpraHU3AIHI0 U
IPOBE/ICHHE
HAyYHBIX
VICCIIEIOBAHUM 110
aKTyaJTbHBIM
OMOMEIUIIMHCKAM
npoOJsiemMam
IK-1.4
Hcnonp3yer

MOJITOTOBKE
HAyYHBIX OTYETOB,
0030pOB,
myOJIUKaIUM,
MIATEHTOB,
OpraHu3aIuu
KOH(pepeHITH

HCCICOAOBATCIIBCKHUX

IMPOU3BOACTBCHHO-

npodeccruoHanbHbIe
YMCHHS U HABBIKU B

CTpOCHHSI OMOTIOINMEPOB,
KUHETUKY MOJIEKYJISIPHBIX
MEXaHHU3MOB; CUJIbI,
CTAOMIN3HUPYIOIINE
CTPYKTYPY ABOWHOM
cniupanu JIHK, dazoBbie
MepEX0/ibl B HYKJIEMHOBBIX
KHUCJIOTaX,
KOH(OpMamoOHHbIE
nepexo/ibl B OenKax.

Jas nocrmkenus IK-1.4
3HATh: IPUHIIUIIBI PAOOTHI
B AJICKTPOHHBIX 0a3ax
JTAHHBIX HYKJIEUHOBBIX
KHUCJIOT U OEJIKOB.

Jas noctmkenus IK-1.1
YMeTh: ONpeaeisiTh
(U3UKO-XUMUYECKHE
CBOMCTBA BOIbI (TIJIOTHOCT,
TEIJIOEMKOCTb, BI3KOCTb,
JRJIEKTpUYECKas
MPOHUIIAEMOCTh, HIOHHOE
MPOU3BEACHUE, TEIJI0Ta
TIJIaBJICHUS ), OOBSCHSITh
MEXaHU3MbI
B3aUMOJEHUCTBUE BOJIBI C
OMOMOJIEKYJIaMH - OeJIKaMu,
HYKJIEUHOBBIMU
KUCJIOTaMH, JINTIHIaMHU.
Jas nocrukenus IK-1.2
YMeTh: aHAIU3UPOBATh U
o0pabaThIBaTh
UH()OPMAITHIO TIO TEME

Kypca.
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s nocrmkenus IK-1.3
yMeTh: HaBbIKAMHU
BBIJICJICHUS HYKJIEMHOBBIX
KHCJIOT, HAaBBIKAMH
OTIpeIeJICHUS] CBOOOTHBIX
pauKalioB.

Jas nocrmkenus I11K-1.4
yMeTh: Ka4ECTBEHHO
BBITIOJTHSTH KOHTPOJIHbHBIC
3aJlaHu,
MIPETYyCMOTPECHHBIE
JUCHMIIIINHOM,
MIPECTABIIATh PE3YJIbTAThI
COOCTBEHHOM JIESITEIIHbHOCTH
B Pa3IUYHbIX (OpMaX;
o0pabaThIBaTh
JIOCTATOYHBIE 00BEMBI
uH(popMauu, KpUTUIHO
OTHOCHTBCS K MOJIYYCHHBIM
MCTOYHUKAM UHGOpPMAIIIH,
aHaJIM3UPOBATh U BHIJCIATH
HanOosee 3HAYMMbIC
npoOJIEMBI,
apryMEHTHUPOBATh CBOH
MO3UIIAU, CTPOUTH
JIOTUYECKH 00OCHOBAHHBIC
BBIBOJIBI, BECTH JUAJIOT C
OTIOHEHTAMHU B paMKax
ne0aToB.

3. COAEPKAHUE ONEHOYHbBIX CPEJACTB 11O JUCHUIIJIMHE

3.1 Buabl OleHOYHBIX CPEACTB

Kon

KonTpomupyembie | HaumenoBanue HaumenoBanue
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KOMITCTCHIINH/TUTAHUPYE pazjesbl OIIEHOYHOTO OIIEHOYHOTO
MBIE Pe3yIbTaThI CpeacTBa JIst CpeAcTBa JIst
o0yueHus TEKYIIETO MIPOMEKYTOUHOMN
KOHTPOJIS aTTeCTaINH
Jusa nocruxenns K- 1. CTpykTypa KoHntpoibHas Hrorosoe
1.1 3HaTh: IpaBHIA U (PU3HKO- paboTa (TecT, TECTUPOBAHUE
Nel-27
OpraHM3AIHY XUMHYECKHE OTBET Ha
. CBOICTBa BOTIPOCHI),
CaMOCTOSITETIbHOM .
5 OHOIIOIUMEPO (pOHTAITLHBIIA
a0OTHI IO JTUCITUTITNHE.
P A B. orpoc,
Aas noctuennst TIK- 2. B3aumogeii pedepar
1.2 3HaTB: CUJIBI, CTBHE
CTaOMIIU3UPYIOIIHE OMOTIOINMEPO
CTPYKTYpY ABOMHOM B C BOZIOH.
cnupanu [IHK; ¢azoBbie 3. Criexrpan
bHBIE
MePEXOIbI B .
CBOICTBa
HYKJICHHOBBIX KHCIIOTAX; | o oo oo
BIMSHHAE (QU3UKO- POB.
XUMHUYECKUX (haKTOPOB 4. Monekyn
Ha CTPYKTYPY sIpHast
HYKJIEMHOBBIX KUCJIOT. penenmnns.
MexaHu3MBbI CBOOOIHO- 5. Monekyuis
pHBIE
paguKaIbHOTO
MEXaHU3MBbI
OKHCJICHHS; OCHOBHBIE HpPOBEIEHHs!
poOJIeMBbI U 3a/1a4n W YCHIICHHS
perraemMbie B paMKax PEEnTOPHO
MOJICKYJISIPHOU I'0 CurHajia
6HODH3HKY; 6. CBoOoaHOpAT
UKAJIbHBIC
MOJIEKYJISIPHO-
MPOLIECCHI
O6no¢u3nIECKre OCHOBBI
CTPOCHUS
OMOMOJIUMEPOB,
KHHETHKY
MOJIEKYJIIPHBIX
MEXaHU3MOB; CHJIbI,
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Crp. 8

CTAaOMIIN3UPYIOILIKE
CTPYKTYpPY ABOMHOMU
cnupanu JJHK, da3zoBbie
Mepexo/ibl B
HYKJIEMHOBBIX KHCJIOTaX,
KOH(OpMAaIMOHHbIE
nepexo/bl B OeIKax.
s nocrmkenus ITK-
1.4 3HaTB: IPUHLINIIBI
pabOThI B JIEKTPOHHBIX
0a3zax JaHHBIX
HYKJIEUHOBBIX KUCJIOT U
OEJIKOB.

Jas nocTmxenus ITK-
1.1 ymerb: onpenenarsb
(hU3UKO-XUMHUUYECKHUE
CBOWCTBA BOJBI
(TIJIOTHOCTB,
TEIJIOEMKOCTb, BSI3KOCTb,
TUBJIEKTpUYECcKas
MIPOHUIIAEMOCTh, HOHHOE
MIPOU3BEAECHUE, TEIJIOTA
TIJIaBJICHHUS ), OOBSACHSTh
MEXaHU3MBbI
B3aHMMOJICCTBUE BOJIBI C
OMOMOJIEKYJIaMH -
Oenkamu,
HYKJICUHOBBIMU
KUCJIOTaMHU, JINIUAaMHU.
Jas nocrmkenus ITK-
1.2 ymersn:
aHaJIM3UPOBaTh U
00pabaThIBaTh
UH(}OPMAITHIO IO TEME
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Kypca.
Jlna nocrmkenus IK-

1.3 ymeTh: HaBbIKAaMU
BBIJICIICHHUSI
HYKJIEMHOBBIX KHCJIOT,
HaBBIKAMU OTNIpECICHUS
CBOOOJTHBIX PaJIMKAJIOB.
s nocrmkenus ITK-
1.4 yMeTh: Kau€CTBEHHO
BBITIOJTHSTh
KOHTPOJIbHBIC 3aIaHus,
MPETYyCMOTPEHHbBIC
JTUCIUATIIIMHOM,
MIPEICTABIISTh
PE3yNbTATHI
COOCTBEHHOM
NESATETLHOCTH B
pazIuYHbIX GopMax;
00pabaThIBaTh
JI0CTaTOYHBIE 0OBEMBI
uH(bOopMaIuu, KPUTHIHO
OTHOCHUTBCSA K
MOJTYYCHHBIM
HMCTOYHHKAM
uH(popmanuu,
aHaJM3UPOBATh U
BBIJICTISATh HanboJee
3HAYMMBIE TIPOOJIEMBI,
apryMEHTHUPOBATh CBOU
MTO3UIIUH, CTPOUTD
JIOTHYECKH
00OCHOBAHHBIC BBIBO/IBI,
BECTH JTUAJIOT C
OTIOHEHTAaMH B paMKax
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11e0aToB.

Tumnosbie 3alaHusA, KPUTCPUHU MW II0KA3aTCliM ONCHHBAHHA B pPaMKaX TCKYHICTO
KOHTpOJIsI MPEACTABJICHBI B pa6oqeﬁ nmporpamMme 110 AUCIHUIIINHC. [lonHBIE KOMILIEKTHI
OOCHOYHLBIX CPCACTB KOHTPOJIbBHO-U3MCPUTCIIBHBIX MATCPHUAJIOB XpPAHATCS Ha Ka(bezlpe u
SABJIAIOTCA y‘le6HO-MeTOI[I/I‘ICCKI/IMI/I MaTepuajlaMu OI'PAHUYCHHOI'O (KOH(l)I/II[GHHI/IaJII)HOFO)
IIOJIB30BaHUA.

3.2 Coaep:xaHue OLEHOYHBIX CPEICTB AJIA MPOMEKYTOYHOMN aTTeCTAlMU

OHGHO‘JHBIG cpcacCTBa HpOMC)KYTO‘iHOﬁ aTTeCTaiuu 110 JUCIUIIIINHC «MOJ’IGKYJ'I}IpHa}I
6I/IO(1)I/I3HK3» IMpCaACTaBJICHBI OTYCTOM IIO J1a60paT0pHoﬁ pa60Te " IICPCUYHCM BOIIPOCOB IJIA
HTOIOBOI'0 TCCTUPOBAHMA: BOIIPOCHI C OJHHUM BAPHUAHTOM OTBCTA, BOIIPOCHI C HCCKOJBbKUMH
IIpaBUJIBHBIMHA OTBCTaAMHU, BOIIPOCHI Ha COIMOCTABJICHUC, BOIIPOCHI C OTKPBLITBIM OTBCTOM.

3.1.1 CTpyKTrypa oT4eTa 10 J1alopaTopHOi padoTe

Pabora Ne Ha3Banue

[enb: o60cHOBaHME MTPOBEIEHUS Pa0OTHI, MPEAMET UCCIETOBAHMUS.

Martepuansl ¥ MeTOIbl: OOBEKTHl HCCIENOBaHUS, OOOPYAOBAHME, PEareHTHI,
IIPOTrpaMMHBIE KOMIUIEKCHI.

Xom paboThl: OMUCHIBACTCS MOIMIATOBBIN aITOPUTM MPOBEACHUS paboT. Pe3ynbraThi:

1. omnuckiBaroTCs pe3ynbTarhl padoThl (M3MeHeHwe KoHueHTpauuu JIHK, n3zMmenenue
arperaTHOro COCTOSIHUS, MOJICYET KOJIMYECTBA KJIETOK U T.1.),

2. mpu paboTe C SICKTPOHHBIMU Oa3aMy JAHHBIX OMHCHIBAIOTCS PE3yJbTaThl MOUCKA.
BriBogpr:

OOBACHAIOTCS pe3yNbTaThl padOThI C UCIIOIB30BAHUEM TEOPETUUECKOI0 MaTepuara, a
TaK)Ke IMPUBOJATCA CXEMBbl IMpoliecca (HalpuUMep IMepexoia 3JEeKTPOHAa B BO30YXKIACHHOE
coctosinue) (usmyeckue QGopmynbl (Hampumep mpasmio Ctokca mpu (QIIyOPECICHIINH),
XUMUYECKUE PEaKUu ISl OOBbSICHEHUS TPOTEKAHUSI XMMUYECKUX MPOIECCOB (Hampumep

© ®re0yY BO «YenlY»
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mpoliecchbl 00pa30BaHUs PAIUKAIIOB).
OTBeThI Ha TONOJHUTEIBHBIE BOIPOCHI (M3 KOHTPOJIBHBIX BOIIPOCOB 10 PA3IEIAM).
KoHTponbHbBIE BOMPOCHI MO 1a00paTOPHBIM paboTaMm U pa3fiesiaM:
[TpyuHIMIIBI METOJOB ONPEAEIICHHS] MOJIEKYIISIPHOW MacChI.
[Tonsitue o (U3MYECKUX METOJIaX, KOTOPbIE HCIOJB3YIOTCS ISl OIpeaesieHus
pa3mepa u (OpMbI YACTHII.
3. OCHOBHbIC TOHATHUSI OMOPHEPTETUKHU: CUCTEMBI U O0BEKTHI, CUJIa, paboTa, SHEPTHSL.
OcmoTHyeckoe JaBJIeHHE U OCMOTHYECKas paboTa.

o

DNeKTpuYecKasl 3HEpIrusl HOHA B pacTBOpE. DJEKTpHUecKas padoTa mpu MepeHoce
HMOHOB Yepe3 MEMOpaHy.

DJEKTPOXUMHUYECKUI MOTEHIIMAII HOHOB.

CBsi3b KOHCTAHTHI PABHOBECHS C I3BMEHEHUEM CBOOOHON SHEPTHUU.

[Tpu KakuX yCIIOBUSX MOJIMMEPHBIE IIEMH CYIIECTBYIOT B BUJIE KITyOKa?

Pa3zmep kiryoOka.

10. Yipyrue cBOMCTBa KIIyOKa.

© o N o

11. YcnoBus oOpa3oBaHus I100YIIbI.

12. Pa3zmep rinoOyibl.

13. 3aBUCHUMOCTb PHEPTUU KITyOKa U rJI00yJbl OT INIOTHOCTH 3BEHBEB.

14. ®a3oBbIe IEPEXO/IbI TII00YIIa KITYyOOK.

15. Bokpyr Kakux cBsi3€il B MOJIUNENTUIHON LENH MPOUCXOIUT BpalieHue?
3.1.2 Utorosoe TrecTupoBaHUe

(MpaBUJIbHBIE OTBETHI OTMEYECHBI 3HAKOM )

1. OrmetbTe MPHU3HAKH XaPAKTCPHBIC AJIA KaK10TO BUAA JABUKCHHUSI.

[Tpusnaku Kopniyckymnsipaoe BomnxoBoe
TIBUKECHUE NBH>KCHUE

OmnpeneneHHas TpaeKTOpHs +

DHeprus + +

JInvuHa BOJIHBI +
Jenoxkanuzanus B +

MPOCTPAHCTBE
Nmmnynse +
Yacrora +
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2. Hamummre cooTHomieHne HeomnpeaeneHHocTted [eiizenOepra. OtBeT: AxAp«=h,
AyApy>h, AzAp.>h.,
3. Jlns onwmcaHus pacrpefesieHus BEpOSTHOCTH HAaXOXKICHHS YaCTUIbl B JIaHHBIN
MOMEHT BPEMEHHU B HEKOTOPOI 001aCTH MPOCTPAHCTBA UCTIOTIB3YETCS:
A. CootHotienue HeonpeneneHHocrei [eiizendepra b. Bonnoas @yukius (+)
B. BepoATHOCTb HaXOXKI€HUS
4. Kakue 13 nmepeyucaeHHbIX 2JIEMEHTapHBIX YaCTHUIl HE BXOJIAT B COCTAaB sijjpa aToma?

A. B. Jlentonsl .
AnpoHBI (+) D7eKTpOHBI (+)

b. I'. Me3oHnsl E.
bapuonsl IIpoTonsl

5. Hanwmmmure KJ'IaCCI/I(l)I/IKaL[I/IIO QJICMCHTAPHBIX 9aCTULl B 3aBUCUMOCTDb OT UX BPEMCHU
KHU3HU.
OrTBeT: CT3,6I/IJ'IBHBIC, KBaSI/ICTa6HI/IJ'IBHBI€, PE30HAaHCHBIC

6. CooTHecHuTe YaCTHIIBI U CHUJTBI B3aUMOCHCTBHS:
A. r100HBI 1. TpaBUTAIIMOHHOE B3aMMO/ICHCTBUE
b. kanuOpoBouHbIe 0030HBI 2. AIEKTPOMATHUTHOE
B. potonsl 3. cuiibHOE B3aMMOICHCTBHE
I'. rpaBUTOHBI 4. cmaboe B3anmopenicteue OteeT: A3, b4, B2, I'l

/. Sapo aToma COCTOMT U3:
A. 1enToHOB B. HeuTpoHoB
b. mpotonoB (+) I anekTpoHoB (+)

8. Hanummre npunmun 3anpera [laymnu.
OTBeT: 1B€ TOXKAECTBEHHBIE YACTUILIBI C MOIYLEIbIMU CIUHAMU HE MOTYT HaXOJUThCS
B OJHOM COCTOSIHWHU, T.€. HE MOTYT 00JaJaTh OJUHAKOBBIMU 3HAUYEHUSIMH BCEX YETHIPEX
KBaHTOBBIX YM- ceJl (T1aBHOTO, OPOUTAIIBHOTO, MArHUTHOTO U CIIMHOBOTO).

9. Kakum KBaHTOBBIM YHCIIOM XapaKTEPU3YETCSI MOMEHT UMITYJIbCa JIEKTPOHA?
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A. I'nmaBHOe KBaHTOBO€E uucio B. MarautHoe kBaHTOBOE 4uCIoO (+)
b. OpoutanbHOe kBaHTOBOE YMCiIO  ['. MarHUTHO-CIMHOBOE KBAHTOBOE YUCIIO

10.Kak Ha3bIBaeTCsl BEMMYMHA, Ha KOTOPYIO YMEHBIIAETCS COBOKYITHAsh Macca BCEX
HYKJIOHOB IIpH 00pa30BaHUU U3 HUX aTOMHOIO siipa’?
OtBeT: nedekT Macchl apa

11.Bribepute BEPHBIE yTBepsk/ieHUs «4eM OOJIbIIe SHEPTUS CBSI3U sJIpa, TEM ...» A.
0oJIbIlIe SHEPTrUu I pa3pbiBa sapa (+)

b. ycroituusee siapo (+) I'. HeycToituusee siapo 1. Oombliie HEUTPOHOB

12.Bribepere  BEPHBIE yTBepkieHusi XxapakTepusyrolliee siIepHble CHIBL  A.
SIIEPHBIE CUJIbI - CUJIbI OTTAJIKUBAHUS

b. snepHbIM cHJlaM CBOMCTBEHHO HACHILIEHUE (1)

B. simepHbie cuiIbl SBISIOTCS KOPOTKOJeHCTBYIomUMHU (+) [, simepHble CHIIbI UMEIOT
ANEKTPUUECKYIO PUPOTY

13.1Ipu moryomeHny KBaHTa CBETa MEPEX0]T AJICKTPOHA C OJHOTO YPOBHS Ha JIPYTOM
BO3MOYKEH €CJIM KBAHTOBOE YHCIIO U3MEHSETCS Ha:

A. Enuauny (+) B. Ha naBa 3HaueHus
b. He m3mensiercs I'. Bo3aMOXKHBI 1100bIE TIEPEXOIbI

14 TlopnuiuTte 3HEPreTUYECKUEe YPOBHU MEPEX0/1a AIEKTPOHA.
OtBet: SO — CUHTJIETHBIA OCHOBHOM, T- TPUILIETHBIN, S - BO30YKIC€HHBIN
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15. [loanuimuTe SHEPTeTUYECKUE YPOBHU MOJIEKYJ U OXapaKTEPU3yUTE UX.

’.

S e o

[\
1

OTtBeT: A — 31IeHKTpOHHBIN, b — KonedaTenbHbId, B- BpamarenbHbIi

16.TIpu mepekpbIBaHUH S ¥ P aTOMHBIX OpOMTAICH Ha OCH Z BO3HUKAIOT A. T-OpOUTaIH
(+) b. c-opOutanu

17.bnaronapsi KakuM 3JEKTPOHAM BO3MO>XHA MUTpPALMSl 3HEPTHMH B OMOJIOIMYECKUX
MOJIEKynax?
A. m-anektponaM (+)  b. o-anmekTponam
B. Bce anektponsl criocoOHbI MUTpupoBaTh B. Onexktponam Haxongmumcs Ha SO-

ypOBHE

18.Kak Ha3bIBalOTCS CHCTEMbI B KOTOPBIX MMEIOTCS HECKOJBKO KpPAaTHBIX CBsI3eH, B
KOTOPBIX YYaCTBYIOT COCETHHE aTOMBI?
A. Conpsixennsie cuctembl (+) B. YacTHUHO conpsiKeHHbIE CUCTEMBI
b. HeconpsixkeHHble cucTeMbl T'. PaBHBIE CUCTEMBI

19.Kakue BO3MOXHBI COOBITHSI TIPH TMEPEXO0Jie MOJEKYJbl U3 CHHIJIETHOTO
BO30YXAEHHOTO COCTOSIHUS B TPUILIETHOE?
A. Boinenenue termnotsl (+)
b. ®nyopecueHnus
B. ®ochopecuenius (+)
I'. be3usny4darenbHOE BbIICIICHUE SHEPTUN

20.Kakoii BuJ1 CBeUCHHS SBIIIETCS 00JIee JITUTEIbHBIM?
A. ®nyopecueHIus B. CononroMuHHCIIEHIIUS
b. ®ochopecuenmus (+) I'. JlromuHHCTICHITHS
© ®re0yY BO «Yenly»
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21.TlpuBeanTe MpUMEPHI )KUBBIX OPTaHU3MOB CIIOCOOHBIX K OMOXEMUITIOMUHECIICHITHH.
OTBeT: CcBepukH, IpuOBI, OJHOKJIETOYHBIC BOAPACIH, HEKTOPOBIC TIIOOKOBOJIHBIC
pBIOBI

22.Kakue BUIbI UCCIIEIOBAHUS OCHOBBIBAIOTCA Ha (piryopecueHuun?
A. Ilporounas rutomerpus (+)[. DiekTpoHHAS MUKPOCKOIIHUS
b. ITupocekBenupoBanue . Pentrenorpaduss B. CexBuHHMpOBaHHWE METOJOM
Conrepa (+) E. Kanopumerpus

23.BcTaBbTe BEepHOE CIIOBO B IpomymeHHon ¢pasze: CormacHo mpaBuiny CTokca IiuHa
BOJIHBI (DITyOPECIICHITUN YeM JIJIMHA BOJTHBIBO30YKI€HHOTO CBETA.
OTBeT: MEHbIIIE

24.01MeThTe NPU3HAKU XapaKTEPHbIE I KIIyOKa U TII00YIIbI.
[TpuszHaku Kiy6oxk ['moGyna
[Ipu oOpa3oBaHWM B3aMMOJCHUCTBYIOT TOJBKO +

COCCIHMC 3BCHBA LICIIN

[Ipu oOpa3oBaHWM B3aMMOJICUCTBYIOT JajeKo+
OTCTOSIIIAE APYT OT APYra aTOMBI

MeeTr  omnpenenéHHyl0  NPOCTPAHCTBEHHYIO +
CTPYKTYpY
He o6manaer onpenenéHHON MPOCTPaHCTBEHHOM+

CTPYKTYpOH
O6pa3zyeTrcst py MOBBIIICHUH TEMITEPATYPhI +

MMeeT IIIOTHYIO CEPALIEBUHY +

25.11pu Kakux 3HAYEHUSX I B COOTBETCTBUU C TpaUKOM MOJIeKyJia Oy/ieT cTaOuiIbHA.
A.r>10
b.r<r0
B.r=r0(+)

LSt
N
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26.Mozexyna v ee 4acTh, UMEIOIas HECIAPEHHBIN AJIEKTPOH Ha MOJIEKYJISIPHON WU
BHEIII- HEIl aTOMHOM OpOUTAIM HAa3bIBAETCS
A. Non
b. Pagukan (+)
B. Bo30yxaeHHas Mojekyia

27.Kakue MOJIEKYyJbI OTHOCSTCS K aKTHUBHBIM (opmam kuciopona A. Ilepekuch
Bojopona (+)  I'. Okcuaasa

b. Okcup azora  J[. Cynepokcua-paaukan

B. I'mnpokcun-pagukan (+)  E. Cynepokcuaaucmyrasza

Ilpumeuanue: Iipu TECTUPOBAHUU OJMH BEPHBINA OTBET COOTBETCTBYET 1 Oasty.

1. HOPAJOK NPOBEJIAEHUSA U KPUTEPUU ONEHUBAHUSA
MMPOMEXYTOUYHOM ATTECTALIMA
1.1. llopsAOK NpOBeAeHUS MPOMEKYTOYHOM aTTeCTAlMU

B paMkax Tekymero KOHTPOJISI B TCUCHHE CEMECTpa MJid OLICHKU 3HAHWM, YMECHUH,
HaBBIKOB, IMOJIYYa€MbIX B XOA€ W3YyYEHHs] HUCLMIUIMHBI, YYWUTHIBAETCA BBIIOJIHEHHUE
71a00paToOpHBIX PadboT, (POpMyIUMPOBKA BBIBOJOB U OTBETHl Ha KOHTPOJIbHBIE BOIPOCHI,
OTBETHI ITPU GPOHTATILHOM OIpoce, pedepaTUBHBIE COOOIICHHUS.

KputepueM ycnenHocTd OCBOEHHsI yueOHOro Marepuasa mo OKOHYAHUI0 Y4eOHOro
ceMecTpa (IIPOMEXKYTOYHAsl aTTECTALMs) SBISETCA SKCIEpPTHAs OLIEHKAa MpernoaaBaTes,
YUHUTBHIBAIOIIAS: TEKYIIYI0 YCIIEBAEMOCTh B T€UEHUE ceMecTpa (KOHTpOJIbHAs padoTta (TecT,
OTBET Ha BOIpPOCHI), (POHTAIBHBIA oOmpoc, pedepaT), BBHINOIHEHHWE W 3allUTa IO
KOHTPOJIbHBIM ~BOIIpOCcaM J1a0OpaTOPHBIX pabOT B TEYEHHE CEMECTpa, BBIOJIHEHHE
UTOTOBOTO TECTUPOBAHMS HA 3aYETHOM 3aHITHH.

Kpome ToOro, nskcrepTHas OLEHKA MPENoAaBaTelsi MOXXET OCHOBBIBATbCA Ha
PETYJISIPHOCTU TMOCEIIEHUSI 00s3aTEeNbHBIX YUYEOHBIX 3aHSITHH, YCIEIIHOCTH BBIIOJHEHUS
YCTaHOBJICHHBIX Ha JaHHBIN ceMecTp 00bEMOB pabouell mpOrpaMMBl.

1.2. Kputepun OLlCHMBAHUA NMPOMEKYTOYHOM aTTecTalun no

BH/aM OLICHOYHBIX CPEICTB
1.2.1. Kpurepum OueHUBAHUA TeCTA
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Ouenka HeynosnerBopu- |Y noBietBopu- [Xopomo |OTINYHO
TeIbHO TETbHO

Habpannass cymma OamioBMenee 60 60-75 76-85 86-100

(%

BBITTOJIHEHHBIX 3aJJaHUN)

(max — 100)

Onenka Hesaurteno 3a4TEHO

HabOpannass cymma OamtoBMenee 60 60-100

(%0BBIIOJTHEHHBIX ~ 3aJIAHUI )

(max — 100)

1.2.2. Kpurepum oueHHUBaHHSA JA00PATOPHOH padoThI

TpeboBanus (KpUTepHaIbHBIC MOKA3aTENM) K OTUYETAM 110 JIA0OpaTOPHBIM paboTam

OI.[GHKI/I Hey,Z[OBHGTBopI/ITGJI YILOBJIGTBOpI/ITCJIL XOpOIHO OTau4HO
bHO HO

HecoOmronenue Breimmonsenne He |BeinosiHenue — BrIimosiHeHUe

Mep 0€30MacHOCTH; [BCEria OTJINYAETCS OTJINYAETCS
HapylIeHUE OTJINYAETCS AKKYpPAaTHOCTBIO,[AKKYPaTHOCTHIO,
[TOIIarOBOTO AKKYpAaTHOCTBIO, TOYHOCTBIO, TOYHOCTBIO,
Xon QIropuT™Ma padOoThl.[HACTUYHO MOXKET [CAMOCTOSITEIbBHOCAMOCTOSATEIBLHOC
paboThI HapyLIaTbCA CTBIO, HE BCErJa Th 10,
[IOLIarOBBIN [IPUCYTCTBYET [HAIVISAHOCTH
QJIITOPUTM. HAarJIsJHOCTb  [OJIyYEHHBIX

MMOJYYEHHBIX  [pE3YJIbTATOB.
PE3yIbTaTOB.

1. Bxoxge JlanHbIE JlanHbIE JlanHbIE
n1a00paTopHOI COOTBETCTBYIOT  [COOTBETCTBYIOT [COOTBETCTBYIOT
pabOThI OTYUYEHBI TEOPETHIECCKU TEOPETUYECKU (COBPEMEHHBIM

HEINPaBUJIBHBIE  |0KUAAEMBIM OKUJAEMBIM,  [IPEACTABJICHUSIM,

Pe3ynbpTat| JaHHBIE, OTMEYaeTCs OTMEYAETCS

bl 2. JlaHHbIe TOYHOCTH B TOYHOCTH B
COOTBETCTBYIOT opopmieHuu  |0OpMIICHUH,
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TCOPCTUICCKU HarJs1iAHOCTDb,
OXXHMAaCMBbIM. AKKYPAaTHOCTb
1.  Her Henpasunsnoe  [IpaBunbHoe  [[IpaBHmiibHOE
00OCHOBaHUS U3- [N HENOJHOE  [0OOCHOBAaHHE  |0OOCHOBAHME C
34 MMOJYUYCHUA 000CHOBaHHE KM CIIOJIb30BaHHUECM
TeopeTHq HCTIPAaBUJIbHBIX Ha6JIIOI[aeMBIX pa3JINIHbIX
CC KOC JaHHBIX JaHHBIX (I)aKTOB,
00OCHOBA | 2. HeraBHHBH IMPAKTHYCCKUX
HUC o¢ 000CHOBaHHE IMpUMCPOB,
IMOJYYCHH Ha6J'IIOI[aeMBIX JIOTHYHOC
bIX PE3YJIbTATOB, COIIOCTAaBJICHUC
pesynbTat| 3.  Her COOCTBEHHBIX
OB 000CHOBaHUS PE3YyJbTATOB C
Ha6J'IIO,Z[aeMI>IX TCOPCTUICCKUMH
PE3YJIbTAaTOB. JTAHHBIMU
Her Her, nunu He Bcerna He 3aTtpyausercs
HCIIOJIHBINA OTBET |OTBETHI HA C OTBCTOM IIpHU
JTOITIOJIHUTCIBbHBI BUAON3MECHCHN
OTBETHI C BOITPOCKHI 3aJaHuA, OTBCThI
Ha OTJIINYAOTCA Ha
JOITOJIHHUT HOJ'IHOTOfI, JTOITOJIHUTCJIIBHBIC
CJIbHBIC CTPYKTYPHUPOBaA BOIIPOCEHL
BOIIPOCHI HHOCTBIO XapPaKTCPU3YHOTCS
MOJIHOTOM,
CTPYKTYPHUPOBAHH
OCTBIO
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1.3. Pe3yabTarsl MPOMEKYTOYHOMI aTTrecTauuu U YPOBHH

¢pOopMHUPOBAHHOCTH KOMIIETCHIIUI

HpI/I MMOABCACHUHN UTOTOB YUYUTBIBAIOTCA PC3YJIbTAThBI TeKymeﬁ aTTcCTaluu.

Oco0eHHOCTH MPOBEICHUS TPOLIEYPHI OLIEHUBAHUS PE3YIbTATOB 00YUYEHUS

HHBAJIMAOB W JIUI € OI'PaHUYCHHBIMU BO3MOKHOCTSIMH 310POBbs 0003HaYECHBI B

paboueil mporpaMMe JUCHUTUIUHBL (MOIYJIA).
«1 ypoBeHb» - 03HaKOMJICHUE (MMETh 00I1Iee MpeICTaBICHUE, Y3HABATD);

«2 ypoBEHb» - IOHMMaHHE y4eOHOIro MaTepHalia, U3JaraéMoro B yueOHUKe,

MGTOI[I/I‘-IGCKOﬁ pa3pa60TI<e HJIN IIPCIIOAaBaATCIICM;

«3 YPOBCHB» - YMCHHUC JIOTHYHO, ITIOCJICOAOBATCIIBHO, JOCTATOYHO IIOJIHO H

TOYHO H3JIaraTrb HSYHGHHBIﬁ MaTCpuail;

«4 YPOBCHB» - TBOPUCCKHU UCIIOJIb30BATh ITOJTYYCHHBIC 3HAHMA.

Jist yoosnemseopumenvroti (MONOKUTENBHOW) OLUEHKH 3HAHUM Tpedyercs

MUHUMYM 3-1i YPO8eHb YCBOCHUS yUeOHOTO MaTepHana.

TpeGoBanus (KpuTepualbHBIE T[IOKa3aTeld) K YPOBHIO  OCBOCHHUSA

JUCITHUITIIMHBI

Pe3ynbrat 3auera

TpeboBaHus K 3HAHUSIM

3adTeHo

CryneHT r1y0OKO W TOJIHO BIIaJIE€T COAEpKaHUEM
y4eOHOTO Matepualia U MOHSITUNUHBIM anmapaToM; YMEeET
CBSI3bIBATH TEOPUIO C TMPAKTUKOM, WILTFOCTPUPOBATH
MpUMEPaMHU, (dhaxTamu, JIAaHHBIMU HAY4YHBIX
MCCJIEIOBAHUM; OCYIIECTBIIAET MEKIPEIAMETHBIC CBA3H,
MpEIOKEHUS. [leaeT BBIBOABI; JIOTUYHO, YETKO. SICHO U
KpPaTKO M3JIara€T OTBEThl HAa ITOCTABJICHHBIE BOIIPOCHI;
yMeEeT 000CHOBBIBATH CBOM CYXKJICHUS u
po¢heCCUOHATBHO-TUYHOCTHYIO TMO3HUITHIO I10
M3j1araeMoMy Bompocy. OTBET HOCUT CaMOCTOATEIbHBIN
xapaktep. JlonmymieHHble  OMMOKH  HCTIPABIISIIOTCS]
CTYZAEHTOM 1ocJjie JIOTIOJIHUTEIIbHBIX BOIIPOCOB
BK3aMeHaTopa.

YuuteiBaeTcs y4acTHC B JUCKYCCHAX Ha|
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MPaKTUUYECKUX W CEMHHAPCKUX 3aHATHSIX, YPOBEHb
OTBETOB Ha KOHTPOJIbHBIC BOIPOCHI, HAIKMCAHUS
TECTOBBIX  3aJaHUN 51 3allyTa JOKJIAI0B.

He 3auTeno

CTYICHT OOHapy>XMBAaeT 3HAHUE W TIOHUMAHHE
OCHOBHBIX TOJIO)KEHHWH ydyeOHOro Marepuana, HO
M3J1araeT €ro HENOJHO, HEMOCIEe0BATEeNbHO, JOMYCKaeT
HETOYHOCTH W CYIIECCTBCHHBIC OMIMOKUA B ONpEICIICHUH
MOHATHH, (OPMYIHPOBKE MOJOXKCHHUN, HE TMPHUBIEKAET]
111 apryMEHTaluu oTBeTa OCHOBHBIE

TIOJIOKEHHS UCCIIEOBATENILCKUX, KOHIIETITYaTbHBIX
M HOPMATHBHBIX JIOKyMEHTOB, HE YMEeT OOOCHOBATH
CBOM CYXICHHUS; HaONI0JaeTcsl HapylleHHe JOTUKHU
m3noxeHus. OTBET OTIMYAETCS HHU3KAM  ypPOBHEM
CaMOCTOSITEIBHOCTH, HE  COJACPKUT  COOCTBEHHOM
MpoQeCcCHOHATHLHO-INYHOCTHOM MO3UIIHH.

150078 CTYACHT uMeeT pa3pO3HEHHEIE,
OeccUCTeMHBbIC 3HAHUS: HE yYMEEeT BBIACISATH TJIABHOE U

BTOPOCTEIIEHHOE; AOMYCKAET OMIMNOKHU B
onpeaeIeHun MOHSTHI, (HOPMYIUPOBKE
TEOPETHUECKUX MOJIOKEHUH, UCKAKAIOIINE — HX
CMBICIT; HE OPUEHTUPYETCS B
HOpPMaTHUBHO-KOHIENTYaIbHbIX, IPOrpPaMMHO-
METOJUYECKUX,  HCCIEeI0BATEIbCKUX MaTepuanax,
OecropsI0uHO u HEYBEPEHHO

W3JIaraeT MaTepuai; He YMEET COCUHATh TEOPETUUECKUE
MOJIOKEHHSI C TIENArOrM4ecKOM IPAaKTUKOW;, HE YMeEeT
OPUMEHSATh 3HAHUA JJi1 OOOCHOBaHUS M OOBSCHEHUS
(akTOB, HE YCTAHABIMBAET MEXKIPEIMETHBIE CBS3H.

YuuteiBaeTcss  ydyacTME B JUCKYCCUSAX  HQ
[IPAKTUYECKUX W CEMUHApPCKUX 3aHATHUAX, YPOBEHb
OTBETOB HA KOHTPOJBHBIE BOIPOCHI W HANMUCAHUSA
TECTOBBIX 3aIAHUMN.
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06.05.01 bBuoun:xkenepuss u OuouHpopMaTHKa, crnenuagu3anuss buouH:keHepusi u
onouHpopmaTuka, ¢(OHI OLEHOYHBIX CPEACTB /I MPOMEKYTOYHOH aTTecTallMU IO
aucuumuinie «Mogekyasipaass Ouopusuka», roa Habopa 2026, ounas d¢opma
o0yueHus

[TpopexTop o yuebHoit padore yrBepxaeHo 03.03.2026 A.A. CanamatoB
Y4eHBIM COBETOM OHOJIOTHYECKOTO (haKyIbTeTa
[TpoTtoxon 3acemanus Ne 8 ot 27.02.2026

IIpencenarens YueHoro cosera
OHOJI0THUeCcKOro aKyabTeTa COriacoOBaHO I.C. CramkeBuu

3acenanneM Kaeapbl paAuaANMOHHONH OHOJIOTHH

[Tporokon 3aceqanus Ne 7 ot 20.02.2026
3aBenytrouuii kadgeapoii COIJIacoBaHO A.B. AxiieeB

ABTOp (COCTaBHTEIIb) E.A. bniuHoBa

Crpykrypa ¢oHIa OLEHOUYHBIX CPEACTB COOTBeTCTBYeT npukasy pekropa ®I'bOY BO or
27.09.2022 Ne 573-1 «O06 yrBep:xkaenun mnojoxenuss ®OC nmo OII BO B ®I'BOY BO
Yeal'V»
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