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1. He.]'ll/l H 3a1a4YH1 OCBOCHHUA JUCHHUIIJIMHbI

[enbto ocBoeHust yueOHoM nucruruinabl « Hanoxumus» siBisiercs GopMupoBaHue
y CTYJIEHTOB KOMIIETEHIIMM B OOJIACTH BBISIBJICHUSI B3aMMOCBSI3U BCEX HM3yUYEHHBIX
paHee AUCUMILIMH, O3HAaKOMIICHME C COBPEMEHHBIMM METOJAMHM CHHTE3a
HEOPTraHWYECKUX COCIMHEHUH, a TAKKE€ METOJAMH UX UACHTU(PUKALIMH

2. Mecto aucuuiinHbl B cTpykrype OIIOII BO

Cormacio PVII mpoduns VYTC guctiunmua «Hanoxumusy — siBIIseTCS
(bakynbTaTUBHON U U3y4yaeTcs Ha 2 Kypce B 4 cemecTpe.

3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHMS

Conep:xanue IMCUMILTHHBI

[Ipomecc u3ydeHUs: TUCIUIUIMHBI HANPaBJICH Ha ()OPMUPOBAHHE DJIEMEHTOB CJICTYFOIIHX
komrereHmii B cooTBeTrcTBUU ¢ DPI'OC BO um OIIOII BO no panHOMy HampaBiICHHUIO
MOJTOTOBKHU:

OIIK-2.3. IIpoBoaMT CTaHIAPTHBIC ONIEPALIUH [T OTIPEIEICHUS XUMUIECKOTO U (ha30BOTO
COCTaBa BEUIECTB U MaTEpPHAJIOB Ha X OCHOBE. B pe3ynbTare 0CBOCHUS JUCUMILIUHBI CTYIEHT
JIOJKEH:
3Hath:
- OCHOBHBIE METO/bl UCCIIEJOBAHUSI HEOPTaHUYECKUX COCTUHEHU;
Ymersn:
- BbIOMpATh HanboJiee MPOCTYIO M HA/JEKHYI0 METOJUKY U3 CYIIECTBYIOUIMX U OOOCHOBaHHE
CBOETO BBIOOpA.
Baaners:
- HaBBIKAMU PabOoThI ¢ TaOOPaTOPHBIM 000PYAOBaHUEM
4. Conep:kanme M CTPYKTYpPa IMCHUIIIHHBI

Tabauya 1. Codeparcanue oucyuniurvl

Ne | HammenoBanwue pa3znena Copnep:xanue paszaena PopMBbI
TEKYILETro
KOHTPOJIA
1 | OcHOBHBIE ITOHSTHSL. [TonsiTue xumMuueckoro ananu3a. OCHOBBI YO,
Knaccuduxanus AHATUTUYECKON XMMHUH, Ka4€CTBEHHBIMN, TECTUPOBAHHE,
MeTo10B. TpeGoBanus K KOIIMECTBEHHBIH, CTPYKTYPHBbIH aHamus, KOJLTOKBHYM,
METOIAM aHATH3a pacrpenenuTenbHbIN, TPOU3BOICTBEHHBIN 3

ananus. [lonstre npoOwI-obpasia.
[TpunIMII, METOT 1 METOJIMKA aHAJIM3A.
Oranel aHanu3a (0T60p MpookI,

po0 MOATOTOBKA, U3MEPEHUE U TIP.).
Xumnueckue, puzndeckre u GU3UKo-
XUMHUYECKHE METO bl aHan3a.OCHOBHBIE
TpeOOBaHUS K METOJIaM OIPEICTICHHUS.
TpebGoBaHUs K METO/IaM aHAIIM3a —
9yBCTBUTEIHHOCTbh, U30UPATEIHHOCTD U TIP.)




3akon ['ecca. TemmoeMKOCTb DHTPOMHS
YerpoiictBo kanmopumerpa. ['papuueckuil u
aQHATMTHYECKUH c1tocod 00paboTKu
PesynbraToB OnpeneneHue TemioT
IUTaBJICHUST W (Pa30BOTO TPEBPAILICHHS I10
KPUBBIM HarpeBaHHe-OXJIaXKIeHHE. MeToabl
Tr'A, ATA u JICK.

Cymuocts  MeTon0B. [IpuHIMI  paboThI
npubopa, aHAJIU3 PE3yJIbTaTOB

CrnekTpockonuueckue OCHOBBI CIEKTPOCKONINHU. ATOMHAsI YO,
METObI aHAIN3a CIEKTPOCKOMHUS (AaTOMHO-a0COpOIIMOHHAS. TECTHPOBAHHE,
ATOMHO-3MHUCCHUOHHAsA, PEHTT€HOBCKAas KOJUIOKBHYM,
Y AJICKTPOHHAS CTICKTPOCKOTIHS ); 3
ONTHYECKasi MOJICKYJIIpHAas
cniekTpockonus (nHppakpacHas,
yneTpaduoneToBas, (GpayopecieHTHas
cnektpockonuu). CyIHoCTh METO/IOB.
[Tpunuun paboTs! mpubdopa, aHanus
pe3yIbTaTOB
TepMuueckue MEeTO bl Metonanl HUCCIIEIOBAHMS U nx | YO,
aHamm3a KJIacCHpUKanus. TECTUPOBAHUE,
[TonsTHE KamOpuMeTpuH. 3aKOH COXpaHEHUS KOJLTOKBHYM,
SHEPTUH.
13

Tabauya 2. Obwas mpyooemkocms OUCYUNIUHBL cocmasisiem 3 3auemHvle eOUHUYbL

(108 uacos )
Bun paGotst Komn-Bo
4acoB
(S5cemecTp)
OO61mast TpyA0eMKOCTh 108
KonTaxTHas pabora 28
Jlexuuu (JI) 14
JlabGopaTtopusie 3ansatus (J13)
[Ipaktuueckue 3ansatus (I13) 14
CamocrosrenbHas padora: 71
CaMocToATEIbHOE N3YUEHHE PA3ACIIOB
CamononroroBka (mpopaboTka ¥ MOBTOPEHHE JEKIIMOHHOTO MarepHaia u
MaTepuana yaeOHUKOB M y4eOHBIX TOCOOWH, MOATOTOBKA K JTaOOPAaTOPHBIM
3aHATUSAM, KOJJIOKBUYMaM, pyOeKHOMY KOHTPOJIIO U T.1.)
[loaroroBka u cgaya 3K3aMeHa 9
®dopma oTueTa 3a4eT

Tabnuya 3. Jlekyuonnvle 3ausamusi




No Tema

OCHOBHBIC TTIOHATHS HAHOXUMHUH U HAHOTEXHOJIOTHH.

I/ICTOpI/IH Pa3BUTHUA HAHOXUMUU

NHcTpyMeHTapuii HAHOTEXHOJIOTA.

CynpaMoneKynﬂpHaﬂ XUMHA U caMoc6op1<a OCHOBHBIC TCPMHHBI U ITOHATHA

DN B[ W —

Bynyiiee HAaHOTEXHOJIOTUI: TIPOOIEMbI U IEPCIEKTHBHI.

Tabauya 4. JlabopamopHvie pabomwl He npedycmMompeHul

Tabauya 5. Ilpakmuueckue 3ansamus

Ne Tembl MPaKTUYECKUX 3aHATUH

| CriocoObI cTabMIIM3alUY U YIIPABJICHUS pa3MepaMy HAHOKJIACTEPOB

HI/IaFHOCTI/IKa U MCTOJbI U3YUYCHHUS HAHOMATCPHUAJIOB
3 HpI/IMeHeHI/Ie HaHOMAaTCpHaJIOB B HAYKC U TCXHHUKE

5. OueHo4Hble MaTepHaJibl VISl TEKYLIero U py0e:KHOro KOHTPOJIS yCeBaeMOCTH U
NPOMEKYTOYHOM aTTecTAMHU

Tekymmii KOHTPOJb YCIIEBAEMOCTH CTYACHTOB OCYIIECTBISICTCS B COOTBETCTBHH C
OalIbHO-PEUTUHIOBOM cucTeMoi artTectauuu oOyuarouxces no OIIOIT BO KBIY.
Caenenus 00 opranu3aiiy paboThI IO 3TOHM cUcTeMe MPUBECHBI B TAOIUIIE.

Makc. 6amn
Ne KoHTponbHBIE MEPOTTPUSATHS
(pacmpen.)
1 | Ilocemenune 3anaTnii 10 (3+3+4)
2 | KomnokBuym 18 (6+6+6)
3 | TectupoBanue 18 (6+6+6)
4 3amuTa 1ab0paTopHbIX paOOT U BBIMOJIHEHHE PACYCTHOM 24(8+8+8)
paboThI
Uroro 70

3agaHus 1J1s1 CAMOCTOAATEJIbHOM padoThl
33}13‘11/1 PEAOTCA IMPU BBIIIOJJHCHHUU JOMAIIHETO 3aJaHWsA W KOHTPOJBbHBIX pa60T B
pamKax OalsIbHO-PEHTHHIOBBIX MEPONPUATUN. B paMKax TeKyIlIero KOHTPOJIs CTyAEHT MOKET
HaOpaTh 27 6amioB 3a pemieHue 3aaa4 (18 GannoB 3a TpU KOHTPOIBHBIE PabOTHI B paMKax
0aITbHO-PEUTUHTOBBIX MEPONPHUITHI U 1O 3 Oayia B KaxAblil pyOeKHBIH MPOMEKYTOK Ha
MPaKTUYECKUX 3aHATHUAX). bajibl IpOCTaBISAIOTCS B 3aBUCUMOCTH OT MPOLEHTA BHIIOJHEHUS
3ala4uu. Tunoseie 3aaHus 110 peﬁTI/IHFOBBIM TOYKaM IMPUBOJAATCA HUIKC.



Bonpocbl no memam oucuyunyiunnl

Hcropus  pa3BUTHA  HAHOTEXHOJOTMH.  3apyOekHble M  OTEUECTBEHHbIE  Hay4yHble
mkoibl. Kitaccudukarmst HanomarepuanoB. KBaHToBbeie ToukH, 1-, 2- U 3-MepHbIE HAHOCUCTEMBI.
[Tpumepsl npumeHeHus.Ponb HaHOTEXHOJIOTMH B COBPEMEHHOM OOLIECTBE U OKUAAEMBIE
nepcnekTuBbl pazButusi. HanoOym u HanodoOwus.IlpenmymiectBa ¥ pUCKH HAaHOTEXHOJOTHA.
@DakTopbl MOTEHLUAIBHOM TOKCHMYHOCTH HaHOYacTULl. IlyTH NpPOHUMKHOBEHMS HAHOYACTUI] B
opranusM. BsammopeiicTBue HaHOYacTUI[ C KieTKamu. [IpoGieMbl AETEKIMHM HAHOYACTHUIL
B Ouosiornyeckux cucremax.lIpumepsl BpeaHOro BO3AECHCTBUS HAaHOMAaTEPHAJIOB HAa OPraHU3M
yenoBeka. AcOect, mnpuonsl. IIpobrnembr ceprudukanun HaHoMaTepuanoB.OcoOEHHOCTH
¢u3MUecKoro M XMMHUYECKOTO B3aUMOJCWCTBUS B HaHoMaciuTabax. [paBuTanmoHHOE U
JJIEKTPOMAarHuTHOe  B3auMmoJjeictBue, cunbl Ban-nep-Baanbca. KsanToBble 3¢ deKThl.
Oco0eHHOCTH IPOXOXKIECHUS 3JEKTPOHOB B HaHONpOoBoJaxX. OnTHyecKkrue cBOWCTBa HAHOYACTHULL.
MarunuroynpasisieMble HaHOYacTUIbl.OCHOBHBIE I'PYMIIBI METOAOB CHHTE3a HAHOMATEPUAJIOB:
«CBEpXY BHU3» U «CHU3Y BBepx». lluponns, MexaHo-, 3JEKTPO - U KpUOAMUCIEPTUPOBAHUE,
XMMHYECKasi TOMOTeHHU3alus, CyOJIMMalMOHHAs CyIIKa, HaHoJIuTOrpadus. XUMHUECKHUE H
du3nUecKue METO bl OcakaeHus HaHouacTull. CamocOOpKa U caMOOpraHU3aIusl HAHOOOBEKTOB.
M3MeHeHHe pa3Mepa HAHOKJIACTEPOB METAUIOB BApbUPOBAHMEM IPUPOJBI BOCCTAHOBMTEIIS.
Hcnonp30BaHne MOJKMMEPHBIX MAaTPULl MMO3BOJSIOUIMX YIPABIATH pa3MepamMH HaHOKJIACTEPOB.
dusnueckue METO/Ibl  YIPABICHUS pa3MepaMi HaHOKJIAcTepoB: 00paboTKa yJIbTPa3ByKOM,
00JyyeHHe PEHTICHOBCKUM H3JIyYEHHWEM U MHCIOJIb30BAHME TOKOB BBICOKOM YHCTOTHI.
dopMHUpOBaHUE aKTUBHOI'O KOMIIOHEHTA B BUJIE HAHOKJIACTEpa, UMMOOMIN30BaHHOTO B MUKPO -
U Me30 I0opax HeopraHuueckux Hocutened. CynepKpUTHYECKHME TEXHOJOIMM B CHUHTE3€
HaHOPa3MEpHbIX CUCTeM.ONTUYECKHE U HEIMHEHHO-ONTHYECKUE METOJbl HCCIIEI0BaHMUS.
KodokanpHas Mukpockonus. OJEKTpOHHbIE M HOHHbIE Iydykd. llpocBeunBaromas u
CKaHUPYIOILas JIEKTPOHHAsE MUKPOCKOMHUA. DIEKTpOHOrpadusi. ATOMHO-CHIIOBasi MUKPOCKOIIHSL.
Konctpykuus 3ou108 ACM. TyHHenbHas 3JIeKTpOHHAs criekTpockonusd. [Ipumeps! npuMeHeHus
Pa3IMYHBIX METO/I0B MCCIIE0BaHUS. YIIIEPOAHbIE U HEYTJIepOJHbIe HAHOTPYOKHU, UX CBOICTBA U
npuMmeHenue. @ymnepenbl. OnTUYecKWe CBOWCTBA HAHOKIACTEPOB, HUX IPUMEHEHHE.
Hanomotopsl 1 HaHOpoOOTH. Hanokomnosutel. [lonumepusle HaHoMaTepuansl. Hanonposoaa,
HaHOBHCKepbl. HaHomarepuanbl B anekTpoHuke. KaranuzaToppl Ha OCHOBE HaHOYACTHII.
BeicokouyBcTBUTENBbHBIE OMOMapkepbl M OMOceHCOpbl. Busyanmuzamus naTagormyeckux
npoueccoB B opranusme. [loBblllieHne 4yBCTBUTEILHOCTH MarHUTO-PE30HAHCHOW ToMorpaduu,
SMP u np. MeTof0B JUarHOCTUKU. Pa3paboTka cucTeM aJpecHOl JO0CTaBKH JIEKapCTBEHHBIX
BeulectB. Hanorpancmoptel.  Pa3paboTka HAHOPOOOTOB JIIsi  KOPPEKIMH  KIETOYHBIX U
MOJIEKYJIIpHBIX ~ JeeKkToB B  opraHuzMe. JlekapcTBeHHblE Ipemaparbl Ha  OCHOBE
HAaHOMAaTEpHaJIOB B BETEPUHAPUU U MeIULIMHE. bakTepuianas u npoTUBOBUPYCHAsE aKTUBHOCTh
HaHOKJIacTepoB cepeOpa. [IpenapaTsl Ha OCHOBE HAHOYACTUII MU, LINHKA, JKeJe3a, MarHusl.

5.1.0uenounvie mamepuanvi: Tunogvie mecnogvle 3a0anus

Tecm — cuctemMa CTaHAAPTU3UPOBAHHBIX 3aJaHUI, MO3BOJIAIONIAS ABTOMATHU3HPOBATH
MPOIIEAYPY U3MEPEHUS YPOBHSI 3HAHUH W YMEHHU CTY/ICHTA.

Bomnpoc

CriekTpajabHBIC METOIBI aHAJIM3a — 3TO METOIbI, OCHOBAaHHBIC Ha

Ne 1

B3aUMO/ICHCTBUH BEIIECTBA C U3ITYYCHUEM:

OtBeT A

A) DIEKTPUYECKUM

OtBetr b

b) MarauTHBIM


https://pandia.ru/text/category/nanochastitca/
https://pandia.ru/text/category/nanochastitca/
https://pandia.ru/text/category/biologiya_sistem/
https://pandia.ru/text/category/nanoobtzekt/
https://pandia.ru/text/category/tehnologii_upravleniya/
https://pandia.ru/text/category/spektroskopiya/
https://pandia.ru/text/category/nanotrubka/
https://pandia.ru/text/category/nanorobot/
https://pandia.ru/text/category/nanorobot/
https://pandia.ru/text/category/veterinariya/

OTtser B

B) paguanmonasiM

Otser I

') anexTpoMarHUTHHIM

Bomnpoc

OTpunaTeabHbIA 1eCATUYHBIN JIorapu(M KOHIIEHTPAIIMH HOHOB BOJIOPOJIA —
Ne 2

9TO MOKAa3aTeb

OTtBet A

pH

Otser b

pK

OTtsetr B

MIPEJIOMIICHUS

Otser I

U3JIyYCHUS

Bompoc

MomnsipHasi KOHIIEHTpAIHs TTOKa3bIBAET
Ne 3

OTtBer A

CKOJIBKO MOJIb BEIIIECTBA PACTBOPEHO B 1 JI pacTBOpa
Otsetr b

Kpumepuu ghopmuposanun oyenox no mecmosvbim 3a0aHUAM:

( ©Oamna) — momydaroT OOydYaroluecs ¢ TPaBHIbHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbI€ BoNpockl. Brimonueno 100 % npennokeHHBIX TECTOBBIX BOIPOCOB;

(_ Gamma) — mosyyaroT oOydaromuecss ¢ MNpPaBUJIbHBIM KOJMYECTBOM OTBETOB Ha
TecToBble BONpockl — 80 —99 % oT 0611ero 0obeMa 3aJJaHHBIX TECTOBBIX BOIPOCOB;

(_ Oama) — momy4aroT oOyyaromuecss C MPaBUIbHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BONPOCchl — 60 —79% ot o011ero o0beMa 3a/laHHbIX TECTOBBIX BOIIPOCOB;

(_ Gamn) — noiy4aroT o0yvaroIuecs MpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — MeHee 40-59 % oT o6miero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.2.0ueHo4yHbIe MaTePUAJIBI IJI TPOMEKYTOUHOM aATTECTAIlUM.

Llenvio npomesicymounvix ammecmayuti 1O JHACLHUILUIMHE SIBISETCA OILIEHKAa KayecTBa
OCBOCHUA OTUCIIUITJIINHBI O6y‘~IaIOHII/IMI/IC$I.

[IpomexyTouHas arrecTalusi TpeaHa3HadeHa Al OOBEKTHBHOTO TOATBEPKACHUS H
OIICHHUBAHUA )IOCTI/IFHYTI)IX pCSYJ'II)TaTOB O6yquI/I$[ I10CJIC SaBepIHeHI/ISI I/I3y‘IeHI/I$I JUCHUIIIINHBI.
OcymecTBisieTcss B KOHIIE CeMecTpa U MPEJCTaBIsieT cOOOW WTOTOBYIO OIICHKY 3HAHHMA T10
nucturuHe « Teopus 2IeKTPOIUTOBY B BUIE MPOBECHUS dK3aMeHa

[IpomexyTouHass aTTecTalMsi MOXKET TIPOBOAUTHCA B THUChbMEHHOW ¢opme. Ha
MIPOMEKYTOUHYIO aTTeCTAINIO OTBOIUTCS 710 30 6amioB.

BOIIPOCHI, BBIHOCHUMABIE HA 3auem

OcHOBHBIE TIEPCIEKTUBBI U PUCKH HAHOTEXHOJIOTWH.DU3HUECKHE METOIBI NMOIY4YECHHUS
HAHOYACTHI]: TEXHOJOTHSI «CBEpXY BHHU3». XHUMHUYECKHE METOJbl MOJy4Y€HHUsS HAHOYACTHII:
TEXHOJIOTUSl «CHHM3Y BBEpX». CHHTE3 HAaHOKATaJN3aTOPOB HAa HEOPraHWYECKUX HOCHTEISX.
«Metoapl cuHTe3a U cTaOUIM3aluu HAaHOOOBEKTOBY. CpaBHUTENbHBIN aHATN3 CKaHUPYIOIEH U
IPOCBEUUBAIOIIECH  JJIEKTPOHHOM  MHKPOCKONMHU  JUI  MCCIEJOBAHUS  HAHOOOBEKTOB.
[lepcriekTUBBI METO/Ia TYHHEJIBHOM 3JIEKTPOHHOM MHKpockonuu. Meron Y d-cnekrpockonuu
UCCJIEIOBaHMsI HAHOYACTUIl METAUIOB B KOJUIOMAHBIX PacTBOpPax M Ha TBEPABIX HOCHUTEISAX
(TUTa3MOHHBIM PE30HAHC).

Kpumepuu ¢hopmuposanusn oyenoxk no npomexcymounou ammecmayuu:



«omauyno» (_ OamwioB) — TmoNydaoT oOydaromuecsi, KOTOpbie CBOOOJHO
OPHUEHTHPYIOTCS B MaTepuaje M OTBe4aroT Oe3 3arpyaHeHmit. OOydaromuiics CrocoOeH K
BBITIOJTHEHHUIO CJIOKHBIX 3a/IaHUM, TIOCTAHOBKE IEJIel U BBIOOpE myTel ux peanusanuu. Pabora
BBITIOJIHEHA MTOJTHOCTHIO O€3 omuook, pemeno 100% 3amay;

«xopowo» (_ Oamia) — moiy4yaroT oOydYarouiuecs, KOTOpble OTHOCHTEIIBHO MOJIHO
OpUEHTHUPYIOTCS B Marepualie, OTBEYAalOT O0e3 3aTpyJHEHHH, [OMyCKalOT HE3HAUYUTEIbHOE
KOJIN4eCcTBO OmMO0K. OOyyarommiicsi crocoOCH K BBIMOJHEHHIO CIOXKHBIX 3amaHuid. Pabora
BBITNIOJIHEHA MOJIHOCTBIO, HO UMEIOTCSI He OoJiee 0JIHOIM Herpy0oil ommOKM U OAHOTO HEAO0YeTa,
He Oosee Tpex HemouderoB. [lomyckaroTcs He3HAYMTENbHbIE HETOUHOCTHU MPH PEIleHUH 3ajad,
pemero 70% 3anay;

«yoosnemeopumenvruo» ( 0auioB) — TMOJy4YaroT OOydYaroIIuecs, y KOTOPBIX
HEJOCTAaTOYHO BBICOK YPOBEHb BIIAJICHUS MaTepwalioM. B rmpoiecce OTBeTa Ha SK3aMCHE
JOIIYCKAlOTCs OMMUOKU U 3aTPpyAHEHHs MPU U3I0kKEeHUH Marepuana. OO0ydarouuiicss IpaBUIbLHO
BBITIOJIHWIJI HE MeHee 2/3 Bcell paboThl WK JIOMYCTHI HEe Oosiee OAHOM rpy0oil ommOKN U ABYX
HEJI0YeTOB, He Ooyiee OHON TIpyOOi M OJHOW HerpyOoil ommOku, HE Oojiee TpeX HETrpyObIX
ommOOK, onxHOW HerpyOoil. OOyd4aromuiicst 3aTpyAHSETCS C TPAaBWIBHOM  OLIEHKOM
peJIOKEHHON 3a1auu, JaeT HEMOJIHBIH OTBET, pemeHo 55% 3anay;

«Heyoosenemeopumensvno» ( 0auioB) — TMONy4YarOT OOydarommecs, KOTOpBIE
JOMYCKAlOT 3Ha4yuTeNnbHble OMMUOKKA. OOydaromuiicss HMMeeT JIMIIb HayallbHYI CTEleHb
OpUEHTAlMK B MaTepuaie. B pabore 4uciio OmMUOOK W HEIOYETOB MPEBBICHIIO HOPMY JUIS
OILICHKH 3 WJIU MPaBUJIBHO BBINOJIHEHO MeHee 2/3 Bceil paboThl. OO0yyaromuiicss 1aeT HEBEPHYIO
OIICHKY CUTYyaIuu, pemeHo menee 50% 3amay.

1. Memoouueckue mamepuansl, onpeoenawujue npPoueodypvl OUCHUBAHUA 3HAHUIL,
YMeHUIl, HA8blK06 U (Uu) onvima 0eamenbHOCmu

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJJ€HTOM IO AUCHUILIIMHE BKIIOYAET
JIB€ COCTaBJISIOLIHE:

— nepeas cocmasnAowas — OLEHKA PEryJsSpHOCTH, CBOEBPEMEHHOCTH U KadyecTBa
BBITIOJTHEHHS CTYJCHTOM y4eOHOW paboThl MO M3YYEHHUIO NUCHUIUIMHBI B TEYEHHE IMepHoja
W3Yy4YeHUs TUCIUTIINHBI (CeMecTpa, WIH HECKOIBKUX CeMECTpoB) (cymMa — He Oosiee 70 OasioB).
bamnnbl, xapakTepusymolme ycrneBaeMoCTh CTYJEHTA M0 UCIUILTUHE, HAOUPAIOTCSI UM B TEUCHUE
BCETO Mepuoja 00ydeHUsl 3a U3yUeHUE OT/ICTbHBIX TEM U BBITIOJHEHHUE OTACIbHBIX BUIOB padoT.

— 8mopas cocmasnAwas — OUeHKa 3HAHUW CTYyJIEHTa 10 pe3yJibTaTaM IPOMEKYTOUHOM
attecrauuu (He 6onee 30 —6ansoB).

Kpurepuem oueHku ypoBHS CPOPMUPOBAHHOCTH KOMIETEHLUMH B paMKaxX YydeOHOM
TUCIUIIMHBL «O0111as U Heopranudeckas XxuMus» Bo Il ceMecTpe sBIsieTCs IK3aMeH.

Ilenvto npomesrcymounvix ammecmayuil 10 AUCUUIIIMHE SIBISIETCS OLEHKAa KauecTBa
OCBOCHUS JUCIHUILTUHBI 00yJaIOIIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHUs OUCUUNTIUHDL

Ouyenka «omauunon— om 91 oo 100 6annoe — TeopeTHUECKOe COACPKAHHUE Kypca
OCBOCHO IIOJIHOCTBIO, 0€3 Mpo0enoB, HEOOXOAUMbIE MPAKTUYECKHE HAaBBIKU paboThl C
OCBOEHHBIM MarepuaioM chopmupoBaHbl. Bce mnpeaycMOTpeHHbIE NporpaMMoil oOyudeHus
yueOHbIe 3aJaHUs BBIIIOJIHEHbI, KAU€CTBO MX BBITIOJHEHHS OLEHEHO YHCIOM OansioB, OJIM3KUM K
MakcuMaibHOMY. Ha nsK3aMeHe CTYJeHT NEeMOHCTPHUPYET TIyOOKHEe 3HAHUS MPETyCMOTPEHHOTO
porpaMMoil MaTepHaia, yMeeT 4eTKO, JJAKOHUYHO M JIOTMYECKH IOCIIEJ0BATEIbHO OTBEYATh Ha
MMOCTaBJICHHBIC BOIIPOCHI.

Ouenka «xopowo» — om 81 0o 90 6annoe — TEOpEeTUUECKOE COAEp)KAaHUE Kypca
OCBOEHO, HEOOXOJMMbIe TPAKTUYECKHE HAaBBIKU paboThl C(HOPMUPOBAHBI, BBHITIOJHEHHBIE
ydeOHBIC 3a/IaHus COJAEPKAT He3HAUUTENbHBIE OMUOKU. Ha 3K3aMeHe CTYJIeHT AEMOHCTPUPYET
TBEpJIO€ 3HAHUS OCHOBHOTO (IIPOrpaMMHOTO) MaTepHhayia, yMeeT YeTKO, TIpaMOTHO, 0e3
CYHICCTBCHHBIX HETOYHOCTEH OTBEYaTh Ha OCTaBJICHHLIEC BOITPOCHI.



Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TeOpPEeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTbIO, HEOOXOAUMBbIE MPAKTUYECKUE HABBIKM pabOThl chOpMUPOBAHBI
YaCTUYHO, BBIMOJIHEHHBIC Y4eOHBIC 3aJjaHus coJiepKaT rpyoObie omunOku. Ha sx3ameHe cTyaeHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOI'O MaTepualla, OTBEThI COJEpXaT HETOYHOCTH, ciaaldo
apryMEHTHPOBAHBI, HApYyIIEHA MTOCIIEI0BATEIBHOCTD U3JIOKEHHS MaTepraa

Ouenka «neyooenremeopumebhoy — om 36 00 60 o6annoe — TEOPETUUYECKOE
colepKaHWE Kypca HE OCBOCHO, HEOOXOIUMbIE NPAKTUYECKHE HABBIKM pabOThl He
c(hOpMHPOBAHBI, BHIIIOJHEHHbIE YUeOHBIE 3aJaHUsl COAEP)KAT I'pyOble OMMOKHU, JONOIHUTENbHAS
caMmocCTosiTeNIbHas padoTa HaJ MaTepUaIoM Kypca He NMPUBEAET K CYLIECTBEHHOMY MOBBIIIEHUIO
KadyecTBa BBINOJHEHHUsS y4eOHbIX 3agaHuid. Ha sK3aMeHe CTyIeHT NEeMOHCTPUpPYET HEe3HaHHe
3HAYUTEIBHOM YacTH IPOrpaMMHOIO MaTepuaja, CyIIEeCTBEHHblE OIIMOKM B OTBETax Ha
BOMPOCHI, HEYMEHUE OpPHEHTUPOBAThCS B Marepuaje, HE3HaHWE OCHOBHBIX MOHATUH
JUCLUIUIMHBL.

KOMHGTGHHI/II/I, (1)OpMI/IpOBaHI/Ie KOTOPBIX 00ecrneynBarOT TUIIOBEIE 3adaHusd,
MMpEaACTaBJICHLI B IPUJIOKCHUN 1.

6. YuyeOHO-MeTOAMUYECKOE 0O0eclieYeHHe TUCHMILINHBI (MO1YJIs1)
OcHOBHas JuTeparypa:

1 H. KobGasicu. Beenenne B HaHoTexHosoruwo : nep. ¢ sn. — M. : BUHOM. JlaGopatopus
3Hanui, 2005. — 134 c.
2 JI. ®ocrep. Hanorexnonoruu. Hayka, nHHOBallMM U BO3MOXHOCTH :@ Hep. ¢ aHrl. — M. :

Texnocdepa, 2008. — 352 c.

JlononHuTenpHas IUTEPATYpA:

Handbook of Nanostructured Biomaterials and Their Applications in Nanobiotechnology / edited
by H. S. Nalwa. — Stevenson Ranch : American Scientific Publishers, 2005.

BBenenue B HanoTexHUKY — M. : MammnaocTtpoenue, 2007. — 496 c..

6.3 Ilepuoagnueckue U3IaHUA

Kypnan «PacrnaBen

XKypHan «neKTpoXumMus»

XKypHan «nepcrneKTUBHbIE MaTepUaIb)

Marepuainbl eXerofHoil HayuyHo-npakTH4Yeckoi koHpepenuun «IlepcnexTrna»

6.4 UnTepHeT-pecypchbl

http://www.xumuk.ru

http://www.chemport.ru
http://analchemi.narod.ru/menul/electrolit.htm
http://www.physchem.chimfak.rsu.ru
http://onx.distant.ru/tests-tox/1.26/1.26.htm
http://www.chem.msu.ru/rus/books/robinson/welcome.html
http://www.anchem.ru/forum/read.asp?id=7854 u np.

7 MaTepuajibHO-TeXHUYeCKOe o0ecrnedeHne JUCHUNINHBI

B yueOHOM mporecce A OCBOCHHS JUCHUIUIMHBI HUCTIOJB3YIOTCS  CIEIYIOIIHe
TEXHUYECKHE CPECTBA:

1. xuMuveckas 1abopaTropusi, XHMHUECKUE PEaKTHBHI;

2. KOMIOBIOTEPHOE U MYJIbTHMEIMIHOE 000pyAOBaHHEe (Ha JIEKIUAX, UII CAMOKOHTPOJIS
3HAHUU CTYACHTOB, MJIA OGGCHG‘{GHI/IH CTYACHTOB MCTOAWYCCKUMU PCKOMCHAALUAMHU B
AJIEKTPOHHOU (hopme);
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http://www.xumuk.ru/
http://www.chemport.ru/
http://analchemi.narod.ru/menu1/electrolit.htm
http://www.physchem.chimfak.rsu.ru/
http://onx.distant.ru/tests-tox/1.26/1.26.htm
http://www.chem.msu.ru/rus/books/robinson/welcome.html
http://www.anchem.ru/forum/read.asp?id=7854

3. mpubopsl U 000pyAOBaHHE Y4eOHOrO Ha3HAUYEHHUs (IIPU BBHIMOJIHEHUH JIAOOPATOPHBIX
pabor);

4. maker TPUKIAAHBIX OOydarommx mnporpamMm (A7 CaMOIOATOTOBKH U
CaMOTECTHPOBAHHA);

5. BHIEO- ayaUOBHM3yallbHBIE CpeICTBa  OOy4deHHs  (MHTEPaKTHBHBIE JOCKH,
BU/ICOIIPOCKTOPHI);

6. anexTpoHHas 6udimoTteka kypcea (B cucteme KOCMOC- 31eKTpoHHBIE JIEKIIUU, TECTHI
JUISL CAMOIIPOBEPKH, TECTHI IS CAAYH 3a4ETa).

[Tpu npoBeieHNY 3aHATH JIEKIIMOHHOTO THITA, CEMUHAPCKUX 3aHITUN HCIIOIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecnedenue:

— IIpoxykrer Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);

— AwnTtuBupycHOe mporpammHoe obOecrieduenune Kaspersky Endpoint  Security
Cranmaptabiii Russian Edition;

— AltLinux (AnsT OGpa3zoBanue 8);

€80000HO pacnpocmpamsemvle npocPamMMbL:

— Academic MarthCAD License - MareMaTH4eckoe NporpaMMHOe oOOecIieUeHHeE,
KOTOPOE I03BOJISICT BBIMOJHATh, AHAIM3UPOBATh BAKHEHUIINE WHIKCHEPHBIC pPAacyeThl U
0OMEHUBATHCS MU,

—  WinZip ms Windows - mporpaMM AJist C)KaTHs U PACIIaKOBKU (ailyioB;

— Adobe Reader g Windows — nporpamma juist urenust PDF ¢daiinos;

— Far Manager - KOHCONBHBIA (DaiJIOBBI MEHEDKEp IJIsi ONEepPAllOHHBIX CHCTEM
cemeirictBa Microsoft Windows.

Jl1s cTy/IeHTOB C OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3[J0POBBSI CO3/IaHbl CIIELIUAJIbHBIE YCIOBUS
JUId TIOJIy4eHHus: oOpa3oBaHus. B 1ensx MOCTYHMHOCTH MOJYy4eHHUs BbICIIEro 0Opa3oBaHUS IO
0o0pa3oBaTeNbHbIM IPOrpaMMaM HHBAIWJIAMU U JIMLIAMU C OTPAHMYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI YHUBEPCUTETOM obOecrieunBaercs: 1. AnbTepHaTUBHON Bepcuel oduuuanbHOro caifta
B cetu «MurepHer» mns cmaboBumsammx; 2. [IpucyTcTBHE acCHUCTEHTa, OKAa3bIBAIOIIETO
oOyuyaromiemycss HeOOXOAMMYIO MoMoIlb; 3.J[nd HHBaIMIOB M JHUI C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 3/I0pOBbsl IO CIIyXy — JyOJUpOBaHUE BCIyX CIPaBOYHON HH(pOpMaLuUu O
pacnucaHuM y4eOHBIX 3aHATUH; oOO0ecreueHue HaAJeKAIMMU 3BYKOBBIMH CpEICTBaMU
BOCIIpou3BeeHUs nHpopmanuu; 4. J7s1 UHBAIUJIOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3JI0pOBbSI, UMEIONINX HapYIIEHHUs ONOPHO-JIBUTaTEJLHOTO armapaTa, CO3[JaHbl MaTepHUaIbHO-
TEXHUYECKHE YCJIOBUS OOECIEeYMBAIOIIME BO3MOXKHOCTH OECHpPENSTCTBEHHOTO  JIOCTYIa
oOydaromuxcsi B yueOHble MOMEILEHUs, OOBEKTY MHUTAaHUS, TyaJleTHble U APyTHUe MOMEIEeHUs
YHMBEpPCHUTETa, a TakKe MNpeObIBaHHA B YKAa3aHHBIX MOMEIIEHHUSIX (HaIM4YUe pPaCHIMpEHHBIX
JBEPHBIX IPOEMOB, MOPYYHEHN U IPYTUX MPUCIIOCOOJICHUI).
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IMPUJIO’)KEHUE 1

JINCT UBMEHEHUI (IONNOJIHEHU)

B pabouyro nmporpammy no auciuimHe «Hanoxumuspy o npodmmo Pusnyeckas XUMus Ha
22/23 y4eOHblii To1

HepequL BHOCHMBbIX

Nen/m iaemeHt (myHkT) PII . .
(nynier) PI1]T U3MeHeHHH (JI0MOJTHEeHMIT)

IMpumeuanue

OOcykeHa 1 PEeKOMEHI0BaHa Ha 3acelaHuy Kadeapbl HEOPraHMYeCKOW U (pU3nYecKon
XUMHH NTPOTOKOI Ne or" " 20 T

3aBemyromuit kadenpoit / /
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IMPUJIO’)KEHUE 2

KOMIIETEHILIUA: CIIOCOOHOCTH HCII0JIb30BaTh OCHOBHBIE 3aKOHBI

€CTECTBCHHOHAYYHBIX TUCIUIUIMH B NPOPECCHOHATBHON IEATEILHOCTH MPOPECCHOHATHHON

JACATCIIbHOCTH

COOTBETCTBHE 3TAIOB (YPOBHEI) OCBOEHMSI KOMIIETEHIIUA
INVIAHUPYEMBIM PE3YJIbTATAM OBYUYEHMUSA U KPUTEPUAM UX
OINEHUBAHMUA

Oran I[Inanupyembie Kputepuu onieHuBaHus pe3yabTaToOB 00y4eHUsl
(ypoBeHb) pe3yJbTaThl
OCBOCHUA o0y4eHus 3 4 5
KOMIIeTEeHI[HHU
OIIK-6 Baanern: Cnocoben Bnaneer Brnaneer
Cnocoben HaBBIKAMH MPEIOKUTh HaBBIKAMH HaBbIKAMH
MIPEJICTABIATh | MCIIOJIb30BAHMS MIPUMEPHI IPUMCHCHUS MIPUMCHCHHUS
pEe3yNbTaThl | TEOPETHYECKHUX HCIIOJIb30BaHMS TEOPETUYECKHUX TEOPETHYCCKUX
cBOE paboOThl | OCHOB 0a30BbIX TEOPETUUECKHUX MoJienen npu Mojienen npu
B YCTHOH U pasnenoB MpeACTaBICHUI UHTEPIPETALNH IJITAaHUPOBAHUHU
MMUCbMEHHOM | MATEMaTHUKH U OTACIbHBIX pe3yJIbTaTOB B pabot B
dbopme B €CTECTBEHHOHAYUYHBIX | pa3/eJioB OTJICTILHO B3ATOW | MpodeccCuoHaIbH
COOTBETCTBUU | TUCIUIUIHH IIPH MaTeMaTUKU U 00J1aCTH XUMUH oit chepe
C HOpMaMH M | pEIICHUH €CTECTBEHHOHAYY | W/WJIM HAyK O JNEATCIbHOCTH U
MpaBWJIaMH, | KOHKPETHBIX HBIX JUCHHIUIMH | MaTepuaiax, HO IpaMOTHOM
MPUHATHIMU B | XUMHYECKHUX U JUTSL peILICHUS JIOTTyCKaeT WHTEpIpETALIT
npodeccroHan | MaTepUaAIOBEAYECKHUX | 3a/1a4 OT/ENbHEIE MTOJTy9ICHHBIX
BHOM 3a71a4 npodeccuoHanbH | HETOYHOCTH pE3yJIbTaTOB
COOOIIECTBE OH JIEeSITEIBHOCTHA
YMeTh:
peliaTh TUIOBbBIE Ymeer pemarts YmMeer pematb Ymeer  pemaTh
y4eOHBIC 33]]a4H 110 TUTIOBBIC 33JIa4d | KOMOMHHPOBAHH | 3aJla4d
OCHOBHBIM pazfienaM | U3 6a30BBIX bIC 33J1aYU U3 MTOBBIIICHHOM
MaTeMaTUKU U KypCoB 0a30BBIX KypCOB | CIIOKHOCTH u3
€CTECTBEHHOHAYUYHBIX | €CTECTBEHHOHAYY | €CTECTBEHHOHay4 | 0a30BBIX KYpCOB
JUACIUILINH HBIX JUCIHIUIMH | HBIX JUCHUIUINH | €CTCCTBCHHOHAYY
HBIX JTUCIUTLINH
3HaTh:
MaTeMaTHYeCKUU HNmeer Nmeer HNmeer 4eTKOE,
amnmapar, MPEJICTABICHUE O | IPEJICTABICHHUE O | IIEJIOCTHOE
HEOOXOAUMBII IS crocobax croco0ax MIPEACTABICHUE O
perreHus HCIIOJIb30BaHMS HCIIOJIE30BAHMS criocobax
npo(ecCHOHANBHBIX | MATEMAaTUYECKOTO | MATEMaTHYECKOTO | HCIIOTh30BAHMS
3a/1a4 B 00JacTH amnmapara pu amnmapara pu MaTeMaTHYECKOTO
XUMHH U pEIlIeHnH 3a7a4 B | PEIIeHUH 3a]a4 B | ammapara npu
MaTepHUaIOBEICHUS, 00JacTH XUMUHU B | 00JJaCTH XUMHUH H | PEIICHUH 33134 B
OCHOBHEIE MaTepuajoBe/eH | MaTepuaioBeleH | 00JacTu XUMUU U
TEOPETHUCCKHIE Ws, HO JIOITyCKaeT | us, O MaTepHuaIoBeICH
MTOJI0KEHUS CMEKHBIX | HETOYHOCTH B CoJlep>KaHuHU usg, 00 oOmux
C XUMHEH (bOpMyITUPOBKAxX, | OCHOBHBIX 3aKOHOMEPHOCTSIX
€CTECTBEHHOHAYYHBIX | O COJIEPIKaHUU pazaenos CMEKHBIX c
JUACITUILIAH OTACITBHBIX CMEKHBIX C XUMHCH
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pa3aenon
CMEXHBIX C
XUMUEH
€CTECTBEHHOHAYY
HBIX JUCIUTLINH,
HO JIOMYCKaeT
HETOYHOCTH B
bopMyIUpOBKax

XAMUEH
€CTECTBEHHOHAYY
HBIX JUCIHILINH,
3HaeT
TEPMHUHOJIOTHIO,
OCHOBHBIE
3aKOHBI U
MOHUMAET
CYIITHOCTH OOIIUX
3aKOHOMEPHOCTEM
3TUX 00JacTel
3HAHUSI

€CTECTBCHHOHAYY
HBIX  JHACIUILINH
u crnocobax X
HCIIOJIb30BaHMS

npu pelieHuu
npo¢eCCHOHAIIbH
BIX  3a7a4 B
00J1aCTH XUMHH H
MaTepuaIoBeIeH
ust
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IMPUJIO’)KEHUE 3
Pacnpenesienue 60a/10B TeKyLero  pyoe;kHoro KOHTPOJIA

Cymma 6annos

Non/n Buo konmponsa Oowan 3-a
1-a mouka 2-1 mouka
cymma mouka
1- | Ilocewenue 3anamuil 00 10 bannos 00 3 0. 00 30. 00 46.
2- | Tekywuii Konmponw: 00 30 6annoe oo 10 6. 00 10 6. oo 10
0.
Omeem na 5 eonpocos om0 00156. | om000356.|om0oo56.| omlOoo
So.
[TosHBIN MpaBUIIBHBIA OTBET 10 15 Ganos 5 0. 50. 50.
Henonublil mpaBUIBHBINA OTBET or3 n0l56.| orlno56.|orlno56.| orl mo
50.
OTtBer, coaepKauMii HETOYHOCTH, 06. 06. 06. 06.
OLIMOKHU
Boinonnenue camocmoamensvHbix
3a0anuil (pewienue 3aoau,
Hanucanue pegepamos, 0oknad, | om 0 00l56. | om00056. | om 00056 |om0oaoo
Icce ) 50
1. | Pybesxcnoliit KoHmpob 00 30 6annoe oo 10 6. 00 10 6. oo 10
0.
TECTUPOBaHUE ot 0- 1o 126. | ot 0- 1o 40. ot 0- 10 ot 0-
40. 1o 40.
KOJIJIOKBUYM or010180.| 0or0m066.|0r0m060.| or 0 O
6 0.
Hmozo cymma mexkywiezo u
Py0excnoz0 KOHmpos 0o 70bannos 00 230. 00230 | 0o 240
IlepBroI1it 3Tan (0a30BbIH)yPOBEHbD)
— OIIEHKA «Y/I0BJIE€TBOPUTEIbHO» He MeHee 36 | He meHee 12 HE MEHee HE
O. 0. 126 | wmeHee
126
Bropoii yran | MmeHee 70 6.
(NpOaABMHYTHIN)ypPOBEHb) — OLIEeHKA (51-696.) | wmenee 23 6 | menee 23 6 | MeHee
«X0pouIo» 246
Tpernii 3Tan (BbICOKMI YPOBEHB) -
OLICHKA «OTJIUYHO» He meHee 70 | He MeHee 23 HE MEHEe HE
0. 0. 236 | wMeHee
246
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