MHNHOBLPHAYKHN POCCHUA

DenepallbHOE rOCYAAPCTBEHHOE OI0)KETHOE
00pa30BaTEIbHOE YUPEXKIECHUE BBICILIETO O0OPA30BaAHMS
«Tynpckuii rocy1TapCTBEHHBIN YHUBEPCUTET

NuctutyT ECcTECTBEHHOHAYYHBIN

Kadenpa Xumus

YTBepxkAeHO Ha 3acelanuu Kadeapbl XuMUu
30 staBaps 2023 r., npotokoa Ne 6

3aBenyromuii kadenpoit

B.A. Andepon

= y
®OH/I OUEHOYHBIX CPEJICTB (OLIEHOYHBIE MATEPHAJIBI) JIJISI
[POBEJEHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOLIUXCS 11O
JUCLUIIJIMHE (MOYJIIO)

HNonoodOmennasi xpomarorpadus

OCHOBHOI nMpo(eccHoHANBLHON 00pa30BaTEIbHOM POrPaAMMBbI
BbICIIEr0 00pa30BaHMsl — MPOrPaAMMbI MATUCTPATYPHI

10 HAMPABJICHUIO TTOJTOTOBKH
18.04.01 Xumu4yeckass TeXHOJIOTUsI

C HaIPaBJICHHOCTHIO (MTpoduIem)

TexHoJiorus OPraHM4YeCKoro CHHTe3a

®dopma 00ydeHUs: OUHAS

N nentudukanmonusiii Homep oopazoBatenbHol mporpammel: 180401-01-23

Tyna 2023 roa



JIMCT COI'JTACOBAHUA
(poHa OLIEHOYHBIX CPEeICTB (OLEHOYHBIX MATEPHAJIOB)

Vd

JImutpueBa E. JI. moneHT, K.X.H., JOIEHT ; g

(DUO, donscrocmy, yueHas cmeneHs, yYueHoe 36anue) (noonucyw)




1. Onucanue GoHIa OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHAJIOB)

@DOH/J| OLIEHOYHBIX CPEJICTB (OLIEHOYHbIE MaTepHalIbl) BKIIIOUAET B ce0sl KOHTPOJIbHBIE 3a/IaHuUs
U (WIK) BOMIPOCHI, KOTOPBIE MOTYT OBITh TIPEIOKEHBI 00yYaIOIEMyCcs B paMKax TEKYIIEro KOHTPOJIS
yCIEeBaeMOCTH U MPOMEXKYTOUHOM aTTeCTalluy MO IUCHUIUIMHE (MOAYII0). YKa3aHHbIE KOHTPOJIbHBIE
3a1aHus ¥ (UJIK) BOMPOCHI MO3BOJISIIOT OLICHUTH JIOCTHKEHUE O0YYAIOIIMMCS TUIAHUPYEMBIX PE3YIib-
TaTOB OOy4YeHUs IO AMCLUUIUIMHE (MOAYJI0), YCTAaHOBIEHHBIX B COOTBETCTBYIOLICH paboueil mpo-
rpaMMe JUCIHIUIMHBI (MOMIYJIS), a TaKkke cHOPMHUPOBAHHOCTh KOMIIETCHIIMM, YCTAHOBICHHBIX B CO-
OTBETCTBYIOIIEH OOIIEH XapaKTEpPUCTHKE OCHOBHOM MPOQeCcCHOHATBLHOM 00pa30BaTEIbHOM IPO-
rPaMMBI.

[TosnHbIe HaMMEHOBAaHMSI KOMIETEHIIMM U MHIUKATOPOB MX JIOCTHKEHUSI MPEJCTaBICHbI B 00-
I XapaKTePUCTHKE OCHOBHOM MPo(dhecCHOHATEHOM 00pa30BaTEIbHON MPOTPaMMBL.

2. OueHo4YHbIE cpeacTBa (OLeHOYHbIE MATEPHAJIbI) ISl IPOBEIEeHHsI TEKYLEro
KOHTPOJISl YCIIEBA€MOCTH 00y4AKIIUXCH M0 JUCHUILINHE (MOLYJIIO)

IlepeyeHb KOHTPOJIBHBIX 3aIaHUH U (MJIM) BOIPOCOB /ISl OLIEHKH C()OPMUPOBAH-
Hoctu kommnereHnuu IK-1 (koHTpo/MpyeMblii MHAMKATOP JOCTHKEHHUSI KOMIIe-
tennuu IK-1.1)

3ananue 1. YcraHoBHTE COOTBETCTBHS MEK1Y 00beKTAMM U UX XapPaAKTePUCTHKAMM.
VYcranosure coorBercTBUE. COIIACHO 3aKOHOIATENILCTBY PD:

OOBEKTHI:

A. IlatrenT Ha u300peTeHHE.

b. IlateHT Ha noaE3HY0 MOJEND

B. [laTenT Ha mpoMbIIITIEHHBIH 00pa3er]

XapakTepucTUKu 0ObEKTOB:

1. Briaercst Ha TEXHUYECKH CIIOKHBIE YCTPOMCTBA, BEIMIECTBA, CIOCOOb. CpOK MeHCTBUSI MATEHTA —
20 51eT ¢ gaThl MOJAaYH 3asiBKU

2. Brinaercs Ha HecnoxkHbIe ycTpoiicTBa. Cpok neiicTBus nmarenta — 10 JeT ¢ JaThl MoJauu 3asBKU
3. Ilo Hemy oxpansieTcst Au3aiiH n3aenusa. Cpok JeHCTBUS MATEHTa — 5 JIET C 1aThl 0/1aYy 3asiBKH.
Cpok MOXxeT OBITh TTPOJIJICH HA 5 JIET MO X0/IaTalCTBY MaTeHTOOO aAaTeNs, HO He Oosee ueM Ha 25
JIeT.

OTtBer:

A b B

IIpaBuasnbiii oTBeT: A-1 B-2 B-3
YpoBeHnb ciaoxknHocTH 3aaanusi: 2 (1 — MUHMMAaIbHAsL CI0KHOCTH, 3 — MaKCUMAJIbHAS CJIOK-
HOCTB).

3ananue 2. YCTaHOBHTE COOTBETCTBHS MEK1Y TEPMHUHAMM U UX ONpede/IeHUIMH.

TepMuHBI:

A. N3o0petenue

b. Ilone3nas moaens

B. [IpoMmbinieHHbI 00paselr

Onpenenenus:

1. IIpencrapisieT co00M TEXHUYECKOE PEIICHHUE B JIF0OOH 00J1aCTH, OTHOCAIIEECS K MPOAYKTY
(YyCTpOHCTBY, BEILIECTBY, IITAMMY MUKPOOPraHU3Ma, KyJIbType KJIETOK paCTeHUH WM KUBOTHBIX U T.
1.) WK criocoQy (ITPOLECcCy OCYIIECTBIEHUS AEMCTBUI HaJl MaTepHAIbHBIM 0OBbEKTOM C ITOMOIIIBIO
MaTepUaIbHBIX CPEACTB)

2. DTO TEXHUYECKOE pelIeHNE, OTHOCAIIEECS K YCTPOUCTBY
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3. DTO XyI0KECTBEHHO-KOHCTPYKTOPCKOE PEIICHHUE U3CIIHSI IIPOMBIIIIEHHOTO MM KyCTapHO-
PEMECIIEHHOTO IPOU3BO/ICTBA, ONIPEAECIISIONIEE €r0 BHEITHUN BUT
OTBer:

A b B

IIpaBuabHblii oTBeT: A-1 b-2 B-3
YpoBeHb cjiokHOCTH 3aganus: 2 (1 — MUHMMAJIbHAs CJIOKHOCTh, 3 — MaKCMMAaJIbHasI CJI0K-
HOCTb).

IlepeyeHb KOHTPOJIbHBIX 3aJaHU U (MJIM) BOIPOCOB /ISl OLIEHKH ¢OpMUPOBaH-

Hoctu KomnereHnuu ITK-1 (KoHTpoMpyeMblii HHIHKATOP AOCTHKEHHSI KOMIIe-
tennun I1K-1.2)

3ananmue 1. BoiOepuTe u 3anumuTe OUH NPABUJILHBIN OTBET.

Ecnu komnanus pa3paborana HOBYIO TEXHOJIOTHIO, TO3BOJIMBIIYIO YIYUIIUTh €€ OCHOBHOM MPOIYKT,
KaKOW BHJI HHTEJUICKTYaIbHOW COOCTBEHHOCTH OHA MOKET UCIIOJIb30BaTh, YTOOBI HE JOITYCTHTH KO-
MUPOBAHUSA €€ N300pPETeHUS JPYTUMH KOMITaHUSIMU ?

A. ABTOpCKOE npaBo

b. 'eorpaduyeckue ykazaHus

B. IlaTenTsl

I'. 3apeructpupoBaHHbIe 00pa3IIbI

Otser: .

IIpaBuiabHblii oTBeT: B

YpoBeHnb ciiokHocTH 3aganus: 1 (1 — MEUHMMAJIbHAs CJIOKHOCTh, 3 — MaKCMMAaJIbHasI CJI0K-
HOCTH).

3aganue 2. 3anumuTe NPONMyLIEHHOE CI0BO.

— 3TO OXpPaHHBIA JOKYMEHT, KOTOPBIN BBIJAETCSI OT UMEHU rOCyAapCTBa JIUILY, TOAaBILIEMY
3asBKY B YCTAHOBJIEHHOM 3aKOHOM MOpsKe, B OATBEPXKICHHUE €r0 MpaB Ha N300peTeHue, MOoJIe3HYI0
MO/J1€J1b, IPOMBIIIJIEHHBINH 00pa3el.

OtBer:

IpaBuiabHblii oTBeT: IlaTeHT

YpoBennb cioxHocTH 3agaHus: 2 (1 — MUHUMAJIBHASL CJOKHOCTb, 3 — MAKCHUMAJIBHASL CJIOXK-
HOCTB).

IlepeyeHb KOHTPOJIBHBIX 3aJaHUH U (MJIM) BOIPOCOB ISl OLIEHKU ¢OPMUPOBAH-
Hoctu KommnereHuuu ITK-1 (KoHTpo/IMpyeMblid MHAMKATOP AOCTHUKEHHUSI KOMIIe-
tennun ITK-1.3)

3ananue 1. BoiOepuTe u 3anuuTe OAUH NPAaBUIbHBIN OTBET.

ITone3Hoi MoaeH NPeaOCTaBISETCS PABOBAst OXPaHa, €CIIU:

A. OHa SABJISIETCS HOBOM M IMEET CYIIECTBEHHBIC OTINYUS;

b. ona sBnseTCS HOBOIA;

B. oHa umeeT cyniecTBEeHHBIE OTJIMYHS, HOBU3HY M MPOMBIIIJIEHHYIO TPUMEHUMOCTH;

I'. oHa sBIsIETCSI HOBOM M ITPOMBIIUIEHHO IPUMEHUMOM.

OTtger:

IIpaBuabHbIi oTBeT: I,

YpoBenb ciokHocTH 3aganus: 1 (1 — MEUHMMAJIbHAS CJIOKHOCTh, 3 — MaKCMMAaJIbHasI CJI0K-
HOCTB).

3ananue 2. 3anuimmTe NPoNymeHHoe CJI0BO.
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— 9TO TEXHHYECKOE PEIICHUE B JIFOOOW 00J1aCTH, OTHOCAIIEECS K MPOAYKTY (B YaCTHOCTH,
YCTPOMCTBY, BELIECTBY, IITAMMY MUKPOOPraHU3Ma, KyJIbType KJIETOK PACTEHUN WM KUBOTHBIX) WU
crocoOy (mpoiieccy OCyIIecTBICHHS IeHCTBUI Ha/l MaTEpUATIbHBIM OOBEKTOM).

OtBeTt:

IpaBuiabHblil oTBeT: U300peTeHue

YpoBeHb cj10:KHOCTH 3agaHusi: 2 (1 — MUHHUMAJIbHAS CJIO0KHOCTH, 3 — MAKCHMAJIbHAS CJI0K-
HOCTb).

IlepeyeHb KOHTPOJIbHBIX 3aJJaHU U (MJIM) BOIPOCOB /ISl OLIEHKH ¢OpMUPOBaH-
HocTH kommneTreHunu IK-2 (koHTposMpyeMblii MHAUKATOP JOCTUKEHUS] KOMIIe-
tennuu [1K-2.1)

3ananue 1. BoiOepuTe u 3anumuTe OMH NPABWIbHBIN OTBET.

B xpomarorpadun ans uneHTrrKanum BemecTs (Ka4eCTBEHHBIN aHAIN3) UCIIONIB3YIOT:

A. Bpems yaepxxuBaHue

b. Yuciio TeopeTHYeCKUX TapesoK

B. BbICOTY 3KBUBAJICHTHYIO TEOPETUYECKOU TAPEIIKU

I'. Ynciio TeoOpeTHYECKHUX TapesIOK WU BBICOTY SKBUBAIEHTHYIO TEOPETUYECKON TapEIKH

OrtBer:

IIpaBuabHBIH 0TBET: A

YpoBensb cioxnHocTd 3aganus: 1 (1 — MUHUMAIBHASL CJOKHOCTb, 3 — MAKCHUMAJIBHASL CJIOXK-
HOCTh).

3ananue 2. BoiOepuTe 1 3anuIIMTe OMH NPABUJIbHBIA OTBET.

OKCKIII03MOHHAs XpoMaTorpagusi OCHOBaHA Ha:

A. Paznuuuu B pacCTBOPUMOCTH BEIIECTB

b. O0Gpa3oBaHuM OTINYAIOLIMXCS 110 MOHHOH CUJIEe BEIIECTB

B. Paznuunu B pazmepax u popmax MOJEKyJ BEIIECTB

I'. Bce BrILIENIEpEYUCIIEHHOE

Otsert: .

IIpaBuabHbIH oTBET: B

YpoBenb cioxkHOCTH 3agaHusi: 1 (1 — MMHHMAJIbHASA CJIO0KHOCTh, 3 — MAKCUMAJIbHAS CJI0K-
HOCTB).

3aganue 3. BoiOepuTe 1 3anMIINTE OAMH NPABUJIbHBINA OTBET.

CHayasia B KOJIOHKY BBOJSIT HEOOJIBIIIOE KOJMYECTBO PACTBOpA pa3JIesieMbIX BEIIECTB. 3aTeM depes
KOJIOHKY HENpPEpBIBHO MPOITYyCKAaIOT pacTBOP BelecTBa, 00nagaromiero 0osbiueii copoupyemMocTbo,
yeMm Jiro0oe 13 pasaenseMbix BemecTB. O KakoM BHUIe XpoMmaTtorpaduu UaeT peyb.

A. DnoeHTHas

b. BeitecHurenbHas

B. ®ponranbHas

I'. He oguH 13 nepedncieHHbIX

OrtBer: .

IIpaBuabHbIi oTBeT: B

YpoBenb cioxHocTd 3aganmus: 1 (1 — MUHUMAJIBHASL CJOKHOCTb, 3 — MAKCHUMAJIBLHASL CJIO0XK-
HOCTB).

3ananue 4. 3anuyTe NPoNyeHHbIE CJI0BA.

Bpewmst oT MoMeHTa BBOa aHATM3UPYEMOi MPOOBI 10 MOMEHTA PErUCTPallid MaKCUMyMa XpoMaTo-
rpaduyeckoro nuKa Ha3bIBaeTCs
Ortser: .
IIpaBu/IBLHBIH OTBET: BpeMs ylep:KUBaHUS.




6

YpoBenb cj0:kHOCTH 3aaHus: 2 (1 — MUHMMaJIbHASA CJI0KHOCTh, 3 — MAKCMMAJILHAS CJIOK-
HOCTD).

IlepeyeHb KOHTPOJIBLHBIX 3aJaHMH U (WJIK) BOIPOCOB IS OLeHKHU ¢OPpMHUPOBaH-
HocTH KoMneTeHumMu IK-2 (koHTpo/MpyeMblil HHAUKATOP JOCTHKEHUSI KOMIIe-
tennun I1K-2.2)

3ananue 1. BoioepuTe 1 3anuIKTe OMH NPABUJIbHBIA OTBET.

D¢ hekTUBHOCTh XpoMaTorpaduuecKol KOJOHKH — 3TO:

A. XapakTepuCTHKa KauecTBa KOJIOHKH, ONpeesieMas YHCIOM TeopeTuIeckux Tapenok (N) u BbICo-
TOM TeopeTnyeckoi Tapenku (H).

b. Bpems oT MOMeHTa BBOJIa aHAIM3UPYEMOW MPOOBI 10 MOMEHTA PETUCTPAIlMA MaKCUMyMa XpoMa-
TO-rpadruecKoro nuka.

B. CriocoOHOCTh KOJIOHKH yJIIEpKUBATh 00paTUMO B3aUMOJICHCTBOBATh C aHAIM3HPYEMBIMU BeIlle-
CTBaMH.

I'. CiocoGHOCTh KOJIOHKH yJIEep>KUBATh HEOOPATHMO B3aMMOJICHCTBOBATh C aHAIM3HPYEMBbIMU Bellle-
CTBaMH.

Otsert: .

IIpaBujabHBIH 0TBET: A

YpoBeHnb cjio:xkHocTH 3aganus: 1 (1 — MUHMMAJIBHASA CJI0KHOCTh, 3 — MAKCUMAJIbHASI CJI0K-
HOCTB).

3ananue 2. BoiOepuTe 1 3anMIINTE OUH NMPAaBUJILHbIN OTBET.

[Tpouecc xpomarorpaguu sBiIsieTCA:

A. CTaTU4ecKuM.

b. Jlunamuueckuii.

B. Hu tem u He npyrum.

I'. OGa BapuaHTa MOAXOISIT.

OtBeT: .

IIpaBuabHbIi oTBeT: b

YpoBensb cioxnHocTd 3aganus: 1 (1 — MUHUMAJIBHASL CJOKHOCTb, 3 — MAKCHMAJIBHAS CJIO0XK-
HOCTB).

3aganue 3. YcraHoBHMTEe COOTBETCTBHE MEK1Y BUAAMHU XpoMaTorpaguu M X XapaKTepuCTH-
KaMH.

Bunpr xpomatorpaduu:

A. DKCKIII03MOHHAs XpoMmarorpadus.

b. PacnpenenurensHas xpoMarorpadusi.

B. Addunnas (buocnermduueckas) xpomarorpadus.

XapaKTepUCTHKMU:

1. HenoasuxHOM (ha3oit CIIy>KUT KUJIKUAN WK TBEPJBIA COPOCHT U pa3/ielIeHne CMECH BEILECTB MPO-
UCXOAMT B pe3yjbTaTe pa3jinuvs B KOHCTAHTaX pPacHpeesIeHUs BEIECTB MEX]y MOJBUKHOU U He-
NOJBMXHOM (pazamu.

2. Paznenenue cmecu OMOJIOTMYECKH aKTHBHBIX BELIECTB IMPOMCXOAMT 3a CUET pa3jivyus B UX OHO-
cnenu(ruyeckoM B3aUMOACHCTBUU ¢ KOMIIJIEMEHTApHBIMU COPOILIMOHHBIMU LIEHTPAaMH HEMOIBH)KHOM
¢bazbl.

3. Pa3nenenue cMecu HeyAep KMBAaEeMbIX HEMOABIKHOW (a3oi BELIECTB MPOUCXOAMT B pe3yibTaTe
pa3ianuurs B pa3Mepax MOJIEKYJ 3TUX BEUIeCTB U/UIU UX (hopMme.

OrtBer:

A b B

IIpaBuabHbIii oTBeT: A-2 B-1 B-3
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YpoBenb cii0:kHOCTH 3aMaHus: 2 (1 — MUHMMaJIbHASA CJI0KHOCTh, 3 — MAKCMMAJILHAS CJIOK-
HOCTD).

IlepeyeHb KOHTPOJIBLHBIX 3aJaHUH U (MJIM) BOIIPOCOB AJIs1 OLCHKH C(pOpPMUPOBAH-
HocTH koMmneTeHuuu IK-2 (koHTpoaupyeMblii MHAUKATOP JOCTHKEHHUS KOMIIe-
tennuu [1K-2.3)

3ananue 1. [IpousBeauTe pacyer v 3aNMIINTE OTBET.

Paccuuraiite 4ncio TEOPETUYECKUX TAPENIOK I KOJOHKHU AMMHON 20 cM IIpU BPEMEHU YJIEp’KHBa-
aus (tr) = 5,1 muH 1 nonymmprae muka (Wi2) = 5,2 ¢. OTBeT 3amucarh B IITyKaX, OKPYIJIUB 0 Iie-
JBIX TIO MPaBUJIAM MaTEMaTHYEeCKOro OKpyriieHus. s BBIONHEHUs 3alaHusl o0ydaromemMycs Tpe-
OyroTCs: TUCT OyMaru, mapuKoBasi pydka (KapaHzar), KaJbKyJIsaTop.

OtBeT:

IIpaBuabHBIH 0TBET: 692

YpoBenb cioxkuHocTd 3agannus: 3 (1 — MUHUMAJIBLHAS CJOKHOCTH, 3 — MAKCHUMAJILHAS CJIOK-
HOCTB).

3ananue 2. [Ipon3Beaure pacyer v 3alIMIINTE OTBET.

Jlns AByX coceHMX NMHMKOB BpEMEHa ynep:KuBaHMsl paBHbL: t1 = 14,6 MuH (Bpems [Js IEPBOTO KOM-
noHeHTa) U t2 = 14,9 MuH (Bpems Juisi BTOPOro KOMIIOHEHTA), IIMPHUHA [TUKOB, U3MEPEHHAas y UX oc-
HOBaHus, W1 = 15 ¢ (mepBoro nmka) u W2 = 20 ¢ (Broporo nuka). Haiitu paspemenue (Rs). OTBeT
3amucarb, OKPYIJIMB 10 AECATHIX MO MpaBHJIaM MaTeMaTHUECKOro OKpyIJieHus. J{j1s BbIIOJTHEHUS 3a-
naHus o0ydaroneMycs TpeOyIoTes: IMCT OyMard, IMapruKoBasi pydka (KapaHaail), KaTbKyJsTop.
IIpaBuiabHblii oTBeT: 0,5

YpoBenb cioxuHocTd 3aaannus: 3 (1 — MUHUMAJIBHAS CJOKHOCTh, 3 — MAKCHUMAJILHASL CJIOK-
HOCTB).

3aganue 3. BoiOepuTe 1 3aNMIIUTE OUH NPABUJIbHBINH OTBET.

Bribepute popmyny nnst pacyera mapamerpa RS (paspemenue), riae t1 u t2 BpeMeHa yaepKuUBaHUS
aHAM3UPYEMBIX KoMmoHeHToB, W1 n W> mprHa MMKOB y OCHOBaHHUS.

A.Rs=2" (t1—1t2) [ (W1 + W>)

B.Rs=2" (t1 +t2) / (W1 + W)

B.Rs=(t1—t2) / (W1 + W)

[ Rs=(t1 +t2) / (W1 +W>)

OTtser:

IIpaBuiabHBIH OTBET: A

YpoBenb coxkHOCTH 3agaHusi: 1 (1 — MUHHUMAJIbHAS CJIOKHOCTH, 3 — MAKCHMAJIbHAS CJI0K-
HOCTD).

3aganue 4. 3anumuTe onpeaeieHue.

Xpomarorpadus — 310 ...

OtBeT: .
IIpaBuabHbIH 0TBeT: QU3HKO-XMMHUUECKUA METOJ pa3/elieHHs BElIecTB, OCHOBaHHBIA Ha pacrpe-
JIEJICHUH KOMIIOHEHTOB MEKIYy IBYMsI (pa3aMu — MOABIMKHOM U HETOIBHXKHOM.

YpoBenb cioxkHOCTH 3aMaHusA: 3 (1 — MUHMMaJIbHAsA CJI0KHOCTh, 3 — MAKCMMAJILHAS CJIOK-
HOCTD).

3. OnleHOYHBIE CPeACTBA (OLIEHOYHbIE MaTePHUAJIbI) /JIs1 IPOBEIEHUS MPOMEKY-
TOYHOM aTTECTALMH 00YYAIIIMXCS M0 JUCHUILTIMHE (MOTYJII0)



IlepeyeHb KOHTPOJIbHBIX 3aJaHU U (MJIM) BOIPOCOB /ISl OLIEHKH ¢OpMUPOBaH-
Hoctu KommnereHuuu IIK-1 (KoHTpo/MpyeMblid MHAMKATOP AOCTUKEHHUS KOMIIe-
tennuu [MK-1.1)

3ananue 1. YcTaHOBHTE COOTBETCTBUS MEKIY 00bEeKTAMM M UX XapaKTePUCTHKAMH.
VYcranosure coorBercTBUE. COIIACHO 3aKOHOIATENBCTBY PD:

OOBeKTHI:

A. TlateHT Ha N300peTCHHE.

b. [IareHT Ha MONE3HYI0 MOAEIIb

B. [lateHT Ha IPOMBIIIJICHHBIH 00paser

XapakTepUCTUKH 0OBEKTOB:

1. Beigaercss Ha TEXHUYECKH CIIOKHBIE YCTPOMCTBA, BEUIECTBa, ClTOCOOBl. CPOK JeWCTBUS MAaTECHTA —
20 neT ¢ gaTel IOJa4YH 3asIBKU

2. Brinaercs Ha HecnoxkHbIe ycTpoiicTBa. Cpok neiicTBus nmarenta — 10 JeT ¢ JaThl Mojauu 3asBKU
3. ITo Hemy oxpansiercs au3aitd uzaenus. Cpok JecTBUs MaTeHTa — 5 JeT ¢ JaThl M0Ja41 3asiBKU.
Cpok MOXxeT ObITh TPOJIJTIEH HA 5 JIET MO X0/IaTaliCTBY MaTeHTOOOIaAaTelNs, HO He Oosee ueM Ha 25
JIeT.

OTtBer:

A b B

IIpaBuabHblii oTBeT: A-1 B-2 B-3
YpoBeHb ¢J10:KHOCTH 3agaHusi: 2 (1 — MUHHMAJIbHAS CJIOKHOCTH, 3 — MAKCHMAJIbHAS CJI0K-
HOCTH).

3aganue 2. YcTaHOBHTE COOTBETCTBHA MKy TEPMHHAMHU M MX ONpeAeIeHUAMH.

Tepmunsr:

A. N306petenue

b. Ilone3nas Mmozeinb

B. IlpomblnuieHHbIH o0paser

Ornpenenenus:

1. IIpencraBnsier cob6oil TeXHUYECKOE pelIeHue B 000 00J1aCTH, OTHOCSAIIEECS K MPOIYKTY
(YCTpOMCTBY, BELIECTBY, IITAMMY MUKPOOpPraHU3Ma, KyJbType KJIETOK PACTEHUH WU )KUBOTHBIX U T.
1.) WK crioco0y (Tpoleccy OCyIeCTBISCHHs JeHCTBUI HAal MaTepUaIbHBIM OOBEKTOM C IIOMOIIBIO
MaTepuaIbHBIX CPEICTB)

2. DTO TEXHUUYECKOE PELIeHNE, OTHOCSIIEECs K YCTPOUCTBY

3. DTO XyH0KEeCTBEHHO-KOHCTPYKTOPCKOE PELICHHUE M3AEIHsI MPOMBIIUIEHHOTO WU KyCTapHO-
PEMECIIEHHOTO NPOU3BOJICTBA, ONPEAECIAIONIEE €r0 BHEIIHUI BUJ

OTtBer:

A b B

IIpaBuasnbiii oTBet: A-1 B-2 B-3
YpoBenb cioxkHOCTH 3agaHus: 2 (1 — MUHUMAJIBHASL CJOKHOCTb, 3 — MAKCHUMAJIBLHAS CJIO0XK-
HOCTB).

IlepeyeHb KOHTPOJIbHBIX 3aIaHUI U (MJIM) BOIPOCOB ISl OLIEHKH ¢OpMUPOBAH-
Hoctu KommnereHuuu ITK-1 (KoHTpo/MpyeMblid MHAMKATOP AOCTHUKEHHSI KOMIIe-
tennun ITK-1.2)

3aganue 1. BoiOepurte u 3anMIINTe OAVH NPABUJIbHBINA OTBET.
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Ecnu komnanus paspaborana HOBYIO TEXHOJOTHIO, TO3BOJIMBIIYIO YIYUIIUTh €€ OCHOBHOM MPOIYKT,
KaKOW BUJ] HHTEJUICKTYaIbHOU COOCTBEHHOCTH OHA MOKET UCTIOJIb30BaTh, YTOOBI HE JOMYCTHTH KO-
MUPOBAHUSA €€ N300pPETeHUs IPYTUMHU KOMITaHUSIMU ?

A. ABTOpCKOE npaBo

b. I'eorpaduyeckue ykazanus

B. IlaTenTsl

I'. 3apeructpupoBaHHbIE 00PA3ITHI

OrtBer:

IIpaBuiabHblil oTBeT: B

YpoBenb cioxnHocTd 3agannus: 1 (1 — MUHUMAJIBHASL CJOKHOCTh, 3 — MAKCHUMAJILHASL CJI0K-
HOCTb).

3ananue 2. 3anuimmTe NPONyHieHHOE CJI0OBO.

— 9TO OXPaHHBIN JTOKYMEHT, KOTOPBIH BBIIAETCS OT UMEHHU IrOCyJapCTBa JIUILY, MOAABIIEMY
3asBKYy B YCTAHOBJICHHOM 3aKOHOM TOPSAKE, B MOATBEPKACHUE €0 MpaB Ha U300peTeHHE, MOJIE3HYIO
MO/1€]1b, IPOMBIIIJIEHHBIN 00pa3ew.

Otser:

IpaBuiabHblii oTBeT: IlaTeHT

YpoBenb cioxHOCTH 3agaHusA: 2 (1 — MUHUMAJIBHASL CJOKHOCTb, 3 — MAKCHUMAJIBHAS CJIOXK-
HOCTBD).

IlepeyeHb KOHTPOJIBHBIX 3aJaHUH U (MJIM) BOIPOCOB ISl OLIEHKU ¢)OpPMUPOBAH-
HocTu kommnereHunu IIK-1 (koHTpoO/IMpyeMblii MHAMKATOP AOCTHKEHHUS] KOMIIe-
Tennun ITK-1.3)

3aganue 1. BoiOepuTte u 3anMIIMTe OAVH NPABUJIbHBINA OTBET.

ITone3Hoi MoaenH NPeaOCTaABISETCS PABOBAast OXpPaHa, €CIIu:

A. OHa SABJISIETCS HOBOM M UMEET CYIIECTBEHHbBIE OTINYUS;

b. ona sBnseTCs HOBOM;

B. ona uMmeer cymecTBeHHbIE OTJIMYUS, HOBU3HY U TPOMBIIICHHYIO TPUMEHUMOCTB;

I'. oHa sBIsIETCSI HOBOM M ITPOMBIIUIEHHO IIPUMEHUMOM.

OTtBerT:

IIpaBuabHbIi oTBeT: I,

YpoBenb cioxknoctu 3aganus: 1 (1 — MUHUMAJIBLHAS CJIOKHOCTH, 3 — MAKCHUMAJILHASL CJI0K-
HOCTB).

3aganue 2. 3anumuTe NPONMyLIEHHOE CI0BO.

— 3TO TEXHMYECKOE pelleHue B J1I000i 00sacTu, oTHOCAIIEeCs K MPOAYKTY (B 4aCTHOCTH,
YCTPOMCTBY, BELLIECTBY, IITAMMY MUKPOOPraHU3Ma, KYJbTYpe KJIETOK PACTEHUMN WJIN )KUBOTHBIX) WIH
crocoOy (MpoIeccy OCyIIECTBICHHS ICUCTBUIN HAJl MaTepUATLHBIM O0BEKTOM).

OrtBer:

IIpaBuabHbIi oTBeT: U300peTenue

YpoBenb cioxkHOCTH 3aaaHus: 2 (1 — MUHUMAJIBHASL CJOKHOCTh, 3 — MAKCHUMAJIBLHAS CJIO0XK-
HOCTB).

IlepeyeHb KOHTPOJIbHBIX 3aIaHUI U (MJIM) BONPOCOB /ISl OLlEHKH ¢OpMUPOBAH-
Hoctu KommnereHuuu ITK-2 (KOHTpo/MpyeMblid MHAMKATOP AOCTHUKEHHSI KOMIIe-
tennun ITK-2.1)

3aganue 1. BoiOepuTte u 3anMIINTe OAVH NPABUIbHBINA OTBET.
B xpomarorpaduu aiis uaeHTHGHUKay BemecTB (KaueCTBEHHBIM aHAIN3) UCTIONIB3YIOT:
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A. Bpewms ynepxuBaHue

b. Uuciio TeopeTHYeCKUX TapeoK

B. BbIcOTY 3KBUBaJICHTHYIO TEOPETUYECKOM TAPEIIKU

I'. Ynciio TeoOpeTHYECKUX TapeIOK WU BBICOTY SKBUBAJICHTHYIO TEOPETUYECKOM TapeIKU

Otser:

IIpaBuabHBIH 0TBET: A

YpoBenb cio:xkHocTH 3aaaHus: 1 (1 — MUHMMaJbHAsA CJI0KHOCTh, 3 — MAKCMMAJILHAS CJIOK-
HOCTD).

3ananmue 2. BoiOepuTe u 3anumuTe OUH NPABUILHBIN OTBET.

DKCKIIIO3MOHHAs XpoMaTorpadusi OCHOBaHA Ha:

A. Paznuuuu B paCTBOPUMOCTH BEIIECTB

b. OGpa3oBaHnM OTIMYAOIIMXCS 10 MOHHOW CHJIE BEIICCTB

B. Pazimunn B pazmepax u ¢popMax MOJICKYJI BEIIECTB

I'. Bce BhllienepevncieHHoe

OTtBerT: .

IIpaBuiabHblii oTBeT: B

YpoBenb cioxnoctd 3aganns: 1 (1 — MUHUMAJIBHAS CJIOKHOCTH, 3 — MAKCHUMAJILHAS CJI0K-
HOCTB).

3ananue 3. BoiOepuTe U 3anMIuTe OMH NPABWIbHBIN OTBET.

CHauana B KOJIOHKY BBOJST HEOOJBIIOE KOJUYECTBO PACTBOPA pa3/eisieMbIX BEIIECTB. 3aTeM 4Yepe3
KOJIOHKY HEIpPEepBhIBHO MPOITYCKalOT PACTBOP BEIECTBA, 00IANAIOIIET0 OOMbIIei copOUupyeMOoCThlo,
4eM JIr000e U3 pasaensieMbiX BemecTB. O KakoM BHJIe XpoMaTrorpaduu UaeT pedb.

A. DntoeHTHas

b. BeitecHurenbHas

B. ®ponranbHas

I'. He oguH 13 nepedncieHHbIX

OtBer: .

IIpaBuabHbIi oTBeT: B

YpoBennb cioxnHocTd 3aganmus: 1 (1 — MUHUMAJIBHASL CJOKHOCTb, 3 — MAKCHUMAJIBHASL CJIO0XK-
HOCTB).

3ananue 4. 3anumnTe NPoNnyuieHHbIE CI0BA.

Bpemst oT MOMeHTa BBO/Ia aHAIU3UPYEMOI TTPOOBI 10 MOMEHTa PErrucTpaluid MakKCUMyMa XpOMaTo-
rpauyeckoro nuka Ha3blBaeTCs
OtBeT: .

IIpaBu/IbHBIH OTBET: BpeMsl yepKUBAHUS.

YpoBenb cioxkHOCTH 3agaHus: 2 (1 — MUHUMAJIBHASL CJOKHOCTb, 3 — MAKCHUMAJIBLHASL CJIO0XK-
HOCTB).

IlepeyeHb KOHTPOJILHBIX 3aIaHUI M (MJIM) BONPOCOB /I OLEHKH C(POPMUPOBAH-
HocTu KomneTeHuu [IK-2 (koHTpoIMpyemMblil HHAUKATOP A0CTHKEHHSI KOMIIe-
Tennun IK-2.2)

3ananue 1. BoiOepure u 3anuuTe OAUH NPAaBUIbHBIN OTBET.

O dexTrBHOCTH XpOMaTOrpahuuecKoil KOJOHKU — ATO:

A. XapakTepucTrKa KauyecTBa KOJIOHKH, OIIpeIeliieMast YUCIOM TeopeTHIecKux Tapesiok (N) u BbICO-
TOl TeopeTnueckoi Tapenku (H).

b. Bpemst oT MOMeHTa BBO/Ia aHATM3UPYEMOM MPOOKI JO MOMEHTA PErUCTpali MakCUMyMa Xpoma-
TO-TpaUueCcKOro MuKa.
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B. CiocoGHOCTh KOJIOHKH YIEp>KUBATh OOpaTUMO B3aWMOJICHCTBOBATh C aHAIM3UPYEMBIMH BEIIle-
CTBaMH.

I'. CtocoOHOCTh KOJIOHKH YIEepP>KHBATh HEOOPATUMO B3aMMOJICMCTBOBATh C aHAJTM3UPYEMBIMH Bellle-
CTBaMH.

OTtBerT: .

IIpaBuabHBIH 0TBET: A

YpoBenb cio:xkHocTH 3aaaHus: 1 (1 — MUHMMaJbHAsA CJI0KHOCTh, 3 — MAKCMMAJILHAS CJIOK-
HOCTD).

3ananmue 2. BoiOepuTe u 3anumuTe OUH NPABUILHBIN OTBET.

[Tpouecc xpomarorpaduu sIBISIETCA:

A. Cratnueckum.

b. Jlunamuueckuii.

B. Hu tem u HEe apyrum.

I'. O6a BapuaHTa MOAXOAT.

Otser: .

IpaBuiabHblii oTBeT: b

YpoBeHnb ciiokHocTH 3aganus: 1 (1 — MEUHMMAJIbHAs CJIOKHOCTh, 3 — MaKCMMAaJIbHasl CJI0K-
HOCTB).

3aganue 3. YcTaHOBHTE COOTBETCTBHE MEK1Y BUAAMHU XPOMATOrpaguy M X XapaKTepHCTH-
KaMH.

Bunsl xpomaTorpaguu:

A. DKCKITIO3MOHHAs XpOMaToTpaQusi.

b. PacnipenenurenbHas Xxpomarorpagus.

B. Adbdunnas (onocnermmdudeckas) xpomatorpadus.

XapaKTepUCTUKHU:

1. HenoaBmxHo#M (ha30ii Cy UT KUAKUM I TBEPAbIA COPOSHT U pa3/ielIeHue CMECH BEIIECTB Mpo-
UCXOOMT B PE3yJbTaTe pa3ivuus B KOHCTAHTaX PacIpEeesICHUs BEIECTB MEXy MOJBUKHONW U He-
MOJABUKHOM (pazaMu.

2. Paznienenne cMecu OMOJIOTMYECKH aKTUBHBIX BEILIECTB MPOMCXOJAUT 3a CUET pa3iuyus B UX OHO-
crenupuIecKkoM B3aUMOAEHCTBUM ¢ KOMIUIEMEHTAPHBIMU COPOIIMOHHBIMH LIEHTPAMH HEIOJIBUKHOU
Gba3sbl.

3. Paznenenue cMecu HeyAep:KMBaeMbBIX HETIOABIKHOW (Pa30i BEHIECTB MPOUCXOAUT B PE3yJbTaTe
pas3nyMs B pa3Mepax MOJIEKYJ 3TUX BEIIeCTB U/UIH UxX (popme.

Otser:

A b B

IIpaBuabhbiii oTBeT: A-2 B-1 B-3
YpoBenb cioxkHOCTH 3agaHus: 2 (1 — MUHUMAJIBHASL CJOKHOCTb, 3 — MAKCHUMAJIBLHASL CJIO0XK-
HOCTB).

IlepeyeHb KOHTPOJILHBIX 3aJaHUH U (MJIH) BONPOCOB /JIsl OLIEHKH C(hOPMUPOBAH-
HocTu KommneTreHuu ITK-2 (KOHTpPO/MpyeMblii MHAMKATOP JOCTHXKEHHUSI KOMIIe-
tenuun ITK-2.3)

3ananmue 1. [Ipoussenure pacyer ¥ 3aNMIINTE OTBET.

Paccunraiite 4nci0 TEOPETUUYECKUX TApENIOK I KOJOHKHM JIMHON 20 ¢cM IIpU BPEMEHH YJIEpIKHBa-
aust (tr) = 5,1 MuH U nonymupuHe nuka (Wi2) = 5,2 ¢. OTBeT 3amucaTth B MITyKax, OKPYTJIUB JI0 Iie-
JBIX 110 TMpaBWJIaM MaTeMaTHUECKOTo OKpyrieHHs. i BBIMOJHEHHS 3a/aHUs 00ydaromemMycs: Tpe-
OyroTcsi: TUCT OyMaru, mapuKkoBasi pydka (KapaHaarl), KaJbKyJsTop.

Ortser: .
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IIpaBuiabHbI oTBET: 692
YpoBenb cioxnHocTd 3aaanus: 3 (1 — MUHUMAJIBHASL CJOKHOCTh, 3 — MAKCHUMAJILHAS CJIOK-
HOCTb).

3ananue 2. [IponsBeaure pacyer v 3alMIINTE OTBET.

Jlis AByX coceHMX NMMKOB BpEMEHA ynep)KuBaHMs paBHbL: t1 = 14,6 MuH (BpeMms [J1s IEPBOTO KOM-
noHeHTa) U t2 = 14,9 MuH (Bpems Juisi BTOPOro KOMIIOHEHTA), IIMPHUHA [THKOB, U3MEPEHHAas y UX Oc-
HOBaHus, W1 = 15 ¢ (nmepBoro nuka) u Wz = 20 ¢ (Broporo nuka). Haiitu paspemenue (Rs). OtBer
3anucarb, OKpPYIJIMB A0 AECATHIX IO MpaBHjIaM MaTeMaTHUECKOro OKpyIJieHus. J{i1s BBIIIOJHEHUS 3a-
naHus oOydaromeMycs TpeOyroTes: JIMCT OyMard, IMapuKoBas pydka (KapaHiail), KaabKyJIsaTop.
IIpaBuiabHblii oTBeT: 0,5

YpoBeHb c10KHOCTH 3agaHusi: 3 (1 — MUHHMAJIbHASA CJIO0KHOCTB, 3 — MAKCUMAJIbHAS CJI0K-
HOCTb).

3ananue 3. BoiOepuTe U 3anMmuTe OAMH NPABWIbHBIN OTBET.

Bri6epure popmyny mns pacuera mapamerpa RS (paspemienwme), riae ti u to BpemMeHa yaep:KuBaHUs
aHATM3UPYEeMbIX KoMroHeHToB, W1 u W> mMpuHa NMKoB y OCHOBaHHUSI.

A.Rs=2" (t1—1t2) / (W1 + W>)

B.Rs=2 - (t1 +t2) / (W1 + W)

B.Rs=(t1—t2) / (W1 + W)

[ Rs = (t1 +t2) / (W1 + W>)

OTtBer:

IpaBuibHbI 0TBET: A

YpoBenb cioxnoctd 3aganns: 1 (1 — MUHUMAJIBHAS CJOKHOCTH, 3 — MAKCHUMAJILHASL CJIOK-
HOCTH).

3ananue 4. 3anumnTe onpeeaeHne.

Xpomarorpadus — 310 ...

OTtBerT: .
I[IpaBuabHbBIH 0TBeT: QU3UKO-XUMHUYECKUN METOJ| pa3JiejieHUs] BEIIECTB, OCHOBAHHBIM Ha pacrmpe-
JIEJICHUY KOMIIOHEHTOB MEKIy ABYMsI (pa3aMu — MOABHMKHOM U HETMOIBHXKHOM.

YpoBenb ciiokHocTH 3aganus: 3 (1 — MEUHMMAJIbHAs CJIOKHOCTh, 3 — MaKCMMAaJIbHasl CJI0K-
HOCTB).




