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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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Crpanunna 2 u3 11. Bl YHH




ITporpamma muciuruiuHel "MosekyispHoe pacno3HaBaHue opranndeckux coeaunenui”; 04.04.01 "Xumus".

IIporpamMmy AUCIMTUTMHEL pa3padoTaii(a)(u): 3aBeayomuil kKadenpoi, 1.H. (mpodeccop) Croiikor U.U. (kadenpa opraHmIecKoit
U MEJUIUHCKON XUMUU, XUMUYeCKUid UHCTUTYT uM. A.M. ByTtieposa), Ivan.Stoikov@mail.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

[K-3 CriocoOeH aHAIM3MPOBATh HOBYIO HAYYHYIO TPOOIEMaTHKY, IPIMEHSTh METOIbI ¥ CPEeJCTBA
M1aHMPOBAHMSI, OPraHU3ALMU U IPOBEJEHIS HAYUHBIX MCCIEJOBaHMIA B BLIOPaHHOH 00J1acTh
XMMHY M CMEXHBIX HayK

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:

3HaTh OCHOBHBIE ITPUHILIUIIBI, 3aKOHBI XMMHH MPU PEILIEHUH 3a/1a4 NMPOdeCCHOHAIBHON ESITEIbHOCTH B BBIOPaHHOMW 00J1acTH
XUMUU

HokeH yMeTh:

VMeTs 000CHOBAaHHO NPUMEHATH OCHOBHBIC ITPUHIMUIIBI, 3dKOHbI XUMWU IIPpU PEHICHUU 3aJa4 HpOCI)CCCPIOHaIIbHOfI
JEATCIIBHOCTHU B B])I6paHHOI71 00J1aCTH XUMUH

IloJoKeH BIIafieTh:

BriazieTs 3HaHUAME TEOPETUUECKUX OCHOB COBPEMEHHOM XMMUH IPU PEIIEHUH PO(EeCCHOHANBHBIX 3a/1a4

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

MPUMEHATD IMOJIYYEHHBIE 3HAHUA Ha ITPAKTHUKE

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (Moayib) BKodeHa B pazgen "B1.B.JIB.01.01 Jucturuimast (MOmysH)" OCHOBHOM NMPOecCHOHATFHON
obpazosarenbHol nporpammsl 04.04.01 "Xumust (Opranuueckasi, 3JIeMEHTOOPraHUYecKasi U MEIMIIMHCKAsl XUMUs)" U
OTHOCHUTCS K UCIMIUTMHAM 110 BeiGopy yactu OITOIT BO, ¢opmupyemoii ydacTHUKaMu 00pa30BaTe/IbHBIX OTHOIIEHUH.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CaMOCTOSITENbHYIO
paéoTy obyuarommxcs

O0611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) HA 72 Jaca(oB).

KonraktHast pabota - 26 yaca(oB), B TOM umcIie JeKiuu - 12 yaca(oB), mpakTudyeckue 3aHstus - 14 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHON paboTh - O yaca(oB).

CamocrositenbHast padoTa - 46 yaca(oB).
Kontposns (3auér / 3x3amen) - 0 yaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIST TUCIUILIMHEL: 3a4eT B 1 ceMecTpe.

4. Copep:xanne qQUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl INIaH KOHTAKTHOW U CAMOCTOSTEJbHON PAa6OThI 0 AV CHHUIINHE (MO/IYJIIO)

Bujasl 1 yachl KOHTaAaKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazeant qucuumiamnnb / Ce- Texmun,Texmmu|lIpakTu-[Iipaktn-/Iadopa-/Iadopa-| Teab-
Mo ayJst MECTP| Bcero | B 3JI. | YeCKHe | yecKHe |TOpHbIE |TOpHbIe| Has
¢dopme BansaTus,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
1. [Tema 1. MonekynspHoe pacrio3HaBaHHE 1 2 0 0 0 0 0
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
7 Tema 2. KpayH-3¢bupsb! 1 UX KOMIUIEKCHI C 1 2 0 > 0 0 0
KaTHOHAMU
3 Tema 3. Kpunranasl 1 ©X KOMILIEKCHI ¢ KATHOHAMU 1 2 0 2 0 0 0 23
?
4. Tema 4. Cpepannpl. Tpunuun ?mpegopraHu3anun 1 2 0 2 0 0 0
5. (Tema 5. KaBuranapl 1 kaprepaHbl 1 2 0 2 0 0 0
? - ?
6. Tema 6. KoMrutekcsl Tuma 7rocTb-X03suH? ¢ 1 2 0 2 0 0 0 23
AQHHMOHAMU
7 Tema 7. KoMIuiekcsl ¢ HEUTpaibHBIMU MOJIEKYJIAMHU 1 0 0 4 0 0 0
Toro 12 0 14 0 0 0 46

4.2 Cogep:xkanne qUCIHUATLIHHBI (MO TyJIs1)
Tema 1. MoJaekyJisipHoe pacno3HaBaHue

PacnozHaBanue, nH(GopMaIs ¥ KOMIUIEMEHTapHOCTh. MOJIeKyJIIpHOE paclio3HABaHUE U CeJIEKTUBHOCTh B3aUMO ieiicTBHS. [[Ba
YPOBHSI COOTBETCTBHS CyOCTpaTa perienTopy: TeOMeTpus U JIEKTPOHHOE CTpoeHue yacTHil. CaMoopraHu3alis Mak pOMOJIEKYJI.
VY CTOHUYMBOCTD M CEJIEKTUBHOCTD CBSI3bIBaHMS. [IpUHIMTT TBOWHOI KOMIUIEeMEeHTapHOCTH. HeKkoBaIeHTHBIE MEKMOJICKYIIsIpHbIC
B3aMMO/JICHCTBUSI. BroJIOrnUeckoe MOJIeKyJIIpHOE pacrio3HaBaHUe. X paHeHUE U CUNThIBAaHUE HH(OPMAIMY Ha
CYIPaMOJIEKYJIIPHOM ypoBHe. CynpaMoJIeKyIsipHask XUMHUSI TPOrPaMMHPYEMbIX CYITPaMOJIEKYJISIPHBIX cucTeM. [TpuHIATIB
JW3aiiHa MOJIEKYJISIPHBIX perienTopoB. [Iporecchl oOMeHa u peryaupoBaHus. [TpuHIMI npenopraHu3arvu.

Tema 2. KpayH-3upbl 1 HX KOMILUTEKCHI ¢ KATHOHAMHA

INonyuenne Y.Ilenepconom nepBrix KpayH-3(pUPOB M X KOMIUIEKCOB ¢ KaTnoHaMu. HomeHK1aTypa KpayH-3(pupos.
KoponanTsl. Kprcraninieckre KOMIUIEKCH KpayH-3(DHPOB ¢ KATUOHAMH IIEJIOYHBIX MeTalIoB. COOTBETCTBHE AMAMETPOB
KaTHOHA MeTaJlla M TI0JIOCTH KpayH-3¢upa. Knaccndukanms Tunos komiiekcoB ?roctb-xo3suH? o Kpamy. Kommiekcs! tamna
THacect? (perching complex). Kommekce Tumna ?rue3no? (resting complex). Karcynpapie kommiekcs (capsular complex).

Y CTOMYMBOCTS KOMIUTEKCOB B pacTBOpax. KoHIemnms nepeMeHHoro ToHOpHOro IieHTpa (rpuHmui [Tupcona). IlogaTer.
CeneKTUBHOCTh CBSI3BIBAHMS KATHOHOB METAJUIOB M YCTOWYNBOCTh KOMITIEKCOB.

Tema 3. Kpl/IIlTal-u[l)l H UX KOMILIEKCBI ¢ KATHOHAMH

Cozpnanue K.-M.JleHOM cpeprueckix aHaJIOroB KpayH-3¢pupoB. Kpunrtanas! ? TpexMepHble aMHUHONIOIN(DUPHL.
Howmenknarypa kpuntanaoB. PopMa KpUNTaHaoB: chepudeckas, JIUINCOUIHAS U IrHAprdeckas. Kpunratel. KoMruiekchr
KPUITaHJOB C KATHOHAMU IIEJIOYHBIX U MEJIOYHO3EMEJIbHBIX METAJIOB. Y CTOMYMBOCTH KOMIUIEKCOB M COOTBETCTBHE
JIMaMeTPOB KaTHMOHA MeTaJlla ¥ MOJIOCTH KpunTaHaa. CeJeKTUBHOCTh CBSI3bIBaHUsI KaTHOHOB. CTepeon3oMepHbie (DOPMBI
KPUMNTAHJOB: 79K30-3K307, 79HA0-3K307 U 79HI0-3HAO?. DKCKIIIO3UBHBIE Y UHKJTIO3UBHBIE KOMILIEKCHI.

Tema 4. Cpepananl. [IpuHun ?mpegopranu3anun

CpaBHEHHE CTPYKTYpP CBOOOIHBIX U CBSI3aHHBIX B KOMILIEKC 7X0351€B?: KOPOHAH/IOB ¥ KPUNTAHJOB. Peopranusariuiss CTpyKTyphl
7x03siMHA? TOJ, CTPYKTYPY rocTsi? Npy KOMILUIEKCOOOpa30BaHUH. THITBI peOpraHn3aluy pelenTopoB. 3aroIHeHHas! OIOCTh
7xo3sinHa?. 7YemocTi? WM mapHUpHas peoprannzanys. OT BHyTPUMOJIEKYJIIPHON K MEKMOJIEKYJISIPHON peopraHn3arym.
[puanumn ?mpenoprannzammu’? I.Kpama. T'emucdepann ? 4acTHIHO OpraHU30BaHHBINA 7X035UH? 11 KOMJIEKCOOOpa30BaHMS.
[penenpHBIN ciTyyaii IpeopraHu3aluy ?Xo3saruHa? K KOMILIEKcooOpa3oBaHmio ¢ rocteM?. ChepaHa-mpoTOTHII ? KECTKO
opranu3oBaHHbIi penentop. CcepaTsl. Y CTONYMBOCTh KOMIUIEKCOB 1 BHICOKAsI CEIEKTUBHOCTD CBSI3BIBAHUS KATHOHOB
METaJIJIOB.

Tema 5. KaBuTanasl 1 Kapuepasbl

CoenuHeHHs, cofiepxaliye MoJeKyJIsIpHble ToJocTy. KaBuTaHap! ? CMHTETHYECKHE MOJIEKYJIsIpHBIE cocyapl. MeTa-LuKIIo(haHsl.
KannkcapeHsl 1 KaIMKCpe30pLMHAPEHbl: HOMEHKJIATypa, IoJlydeHue, KOH(pOpMaloHHas TOJBUKHOCTb, 00pa30BaHue
KOMILIEKCOB. Kpucrammmueckue KoMIuleKchl KaBUTaHI0B. KommiekcooOpa3oBaHue B pacTBopax. Kapuepanas! ?
CHHTETUYECKHE MOJIEKYJISIPHBIE KJIeTKH. V3yueHune cBOMCTB 1MKI00yTauena. [lepcrieKTuBbI NpUMEHEeH!sI KapLiepaHIoB.

Tema 6. Kommiekchl THIIA ?TOCTH-X03AMH? ¢ aHHOHAMH
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Koopauiinonnast xumusi aHuoHOB. ?7Xo3sieBa? [1s1 aHUOHHBIX ?rocteit?. [IpoToHUpOBaHHbIE LIUKJINYECKHE MOJUAMUHBIL.
7®y160bHBIA Ms4?. Monekynbl-kietku. Kpunrannsl. Conu ryanuayaus. Komiiekcoo6pasoBanue thna: 2mrasy ?
LIEHTPAJIbHBIN KaTHOH MeTasuia - rocTb?. ?KackamgHoe koMruiekcoobpasosanue?. MetaiorneHsl. Pelientopbl aHHOHOB Ha
OCHOBe (hparMeHTOB MOYEBUHBI U THOMOYEBUHBI.

Tema 7. KoMIuieKkchbl ¢ HEHTPaJIbLHBIMA MOJIEKYJIaMU

Heiirpanbhbie Troctu?, cogepxkarime N-H u O-H rpynmsl. HefirpanbHbie cyoctpatst ¢ nonsipasivu C-H cBsi3simu.
IMHoropykue? nopanasl. Mosekyisl-?ocsmuHOrH?. Perientops! ¢ munogunbHeME noocTssMu. [lapa-nmknodanst.
KomMruiekchl BHEAPEHNS M CTIKMHI-KOMIUIEKCHl B KPHCTAJUIMYECKOM COCTOSIHMM U B pacTBopax. KoMIuiekcsl KaJMKkcapeHoB ¢
HEeUTpaIbHBIMU MOJIEKyJIaMU. BivsiHue TpeT-OyTHIIbHOM TPYIITB B ITapa-ToJI0KEeHNH KaJIMKCAPEHOB Ha
KoMIuiekcooOpaszoBanue. LInknoaekcTprHbl. CynepKOMITIEKCHI [J-IIMKI0/IEKCTPUHOB.

5. IlepedyeHb y4eOHO-METOAUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXxcs mo
JUCHUNINHE (MO/IYJII0)

CamocrosiTenbHas padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosiTenpHas paboTa MojpasensieTcs Ha CaMOCTOATENbHYIO0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosiTeNibHAs paboTa 00yYaIoMXCsl BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOGHHE OT/IEJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TAK U MPOPadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsl ayJUTOPHOU paboTHL. Bo BpeMs1 caMOCTOATEIbHOM PaOOThl 00YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIIIOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIe Ha 3aKperUICHUE 3HAHUIA U OTPaOOTKY YMEHUIN U HABHIKOB,
TOTOBSTCS K TEKYIIEMY Y IIPOMEKYTOUHOMY KOHTPOJIIO MO JUCHUIUIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00y YAIOIIMXCS perilaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00Pa30BaTEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anyy U OCyIIECTBIEHNA 00pa30BaTEIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICILIETO
o0pa3oBaHus - porpaMmam OakajgaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkucTpaTyphl (YTBEpKIEH IIPUKa30M
MuHuCcTEpCTBA HAYKH U BhIcIero oopasosanus Poccuiickoii ®enepanuu ot 6 anpenst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickonn enepanmu Nel4-55-996un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITEJILHOI PabOTHI CTYAEHTOB BBICIIUX y4eOHBIX 3aBe/ICHII"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuna BHyTpeHHETO pacnopsiaka (eaepaibHOro rocyJapcTBEHHOTO aBTOHOMHOTIO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
npopeccroHanbHOrO 00pazoBanus "Kazanckuii (IIpuBomkckuii) eepanbHbId YHUBEPCUTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIpuBomkckoro) denepaisHOro yHUBEpCUTETA

6. ®OH/] OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBbIE MaTepHaJIbl, HAIIPABJIEHHBIE Ha TPOBEPKY OCBOCHUS
KOMIIETEHIIHI, B TOM YHCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTalllH.

B (oHe O1IEeHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHs:

- COOTBETCTBHE KOMIIETEHIIMH TIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 UCLUILTUHE (MOJYJI0);

- KpUTEpUHU OLIEHUBaHUs C(hOPMUPOBAHHOCTA KOMIIETEHIIHIA;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH M0 JUCHUILTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeyPbl OLIEHUBAHUS /151 KaXKJI0TO OLIEHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM O6y‘-laIOIJII/IXC${, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTcs B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIO).

7. IlepedeHnb JUATEPATYPbI, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe IUCIUIUTMHBL (MOJLYJIs) MPEAIoJiaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH nTepatypsl. Jlutepartypa
MOXeT OBbITh JOCTYITHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapHaHTOB (JIMOO B 000MX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY noroopos ¢
MIPaBOOOIAATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaromuecs mojiy4yanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE IO YUTATEIbCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIAMU 10JIb30BaHKst HayuHoi GUOIHOTEKOM.

SAEKTPOHHBH
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

www.nanometer.ru - www.nanometer.ru

www.nanotech.ru - www.nanotech.ru

Bukunenus - https://ru.wikipedia.org/wiki/MonekynspHoe_pacro3HaBaHHe

Jlen - http://www.twirpx.com/file/63581/

CynpamonnekyiisipHast xumus - http://www.pereplet.ru/nauka/Soros/pdf/9709_032.pdf

9. MeToandecKne yKa3aHHSA VI 00yJaIomIXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeH alu

JIEKLINHU B xope JeKIIMOHHBIX 3aHATUN BECTH KOHCIIEKTAPOBaHUe yaeOHoro Matepuaina. OOpaiiath BHUMaHUE Ha
Kareropuu, (bOpMyJIMPOBKU, PACKPHIBAIOIINE COJIEPKAHNE TeX UM UHBIX SIBJIEHUI U MPOLIECCOB, HAYYHbIE
BBIBOJIb U MPAKTUYECKKE PEKOMEHAIINH, TTOJIOKUTEbHBIN OIBIT B OPATOPCKOM UCKyccTBe. JKenatenbHo
OCTaBUTh B Pa0OYMX KOHCIIEKTAX MOJIs, HA KOTOPBIX JeJIaTh IOMETKU U3 PEKOMEHIOBAHHOM JIUTEPaTyPhI,
JIOTIOJTHSIIONINE MAaTepUaT TIPOCTYIIAHHON JICKIIMH, a TAKXKE MOJUESPKUBAIOIIIE OCOOYIO BaXKHOCTh TEX WA MHBIX
TEOPETUUECKUX MOJIOKEeHUI. 3a/1aBaTh MPEnoiaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJIbI0 YSICHEHUSI TEOPETUUECKUX
TMOJIOKEHUM, pa3pellieH s CIIOPHBIX CUTYAaIIUM.

3AE
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Bujg paéor MeToanuyeckue peKOMeHIalu
IMPaKTUYCCKHUE IIJ'IH MPOXOXKAECHUA TEMbL HCO6XOJII/IMO BBIITOJIHUTH IMMPAKTUYECKOEC 3a/laHUEC. KpaTKI/Iﬁ OTYEeT, conepxcaumﬁ OTBET
3aHATUA Ha MOCTaBJICHHLIC B 3a/IaHUN BOITPOCHI. TeMa 2. KpayH—9q)I/Ipr 1 UX KOMIIJICKCBI C KATUOHAMU

Bonpocst: 1.ITonydenue Y.IlenepcoHom nepeuix KpayH-3(hUpOB U UX KOMILIEKCOB ¢ KaThoHamu. 2.HomenknaTypa
KpayH-3¢pupos. 3. KopoHaHTHI.

4 Kpucraniyeckre KOMIUIEKCH KpayH-3(pHpOB ¢ KATUOHAMU ILEJIOYHBIX MeTa/UIoB. 5.COOTBETCTBUE JUaMETPOB
KaTHOHa MeTaJlla U MOJIOCTH KpayH-3dupa. 6. Knaccudurkanus THIIOB KOMITIEKCOB FOCTh-X0351MH 10 Kpamy.
7.Kommnexcsl Tvna HacecT (perching complex). 8. Kommiexcsl Tvna rue3fo (resting complex). 9.KancynpHble
KoMIuIeKcHI (capsular complex).

10.YcToitunBOCTb KOMILIEKCOB B pacTBopax. 11.KoHuenmys nepeMeHHOro JOHOPHOTO IeHTpa (IPUHLIUI
ITupcona). 12.ITogats.

13.CenexTUBHOCTb CBA3bIBAHUS KATHOHOB METAJUIOB M YCTOMUMBOCTb KOMILIeKcoB. Tema 3. Kpunranas! u ux
KOMILIEKCH ¢ katnoHamu Bonpocst:1.Co3nanue JK.-M.JIeHoM cpeprudeckrx aHajIoroB KpayH-3(pupoB.
2.Kpunrangpl TpexmepHsle amuHonoanagupsl. 3. Homenkiatypa kpunranios. 4.Popma KpunTaHioB:
cepuyeckas, UINCOUAHASA U WINHIPUYECKas.

5.Kpunratel. 6. KoMmiekcsl KpUNTaHAOB C KATUOHAMU ILEJIOYHBIX U IEJIOYHO3EMEIbHBIX METANJIOB.

7.Y CTOMUYMBOCTh KOMIUIEKCOB M COOTBETCTBHE AUAMETPOB KaTHOHA METaJUla U TOJIOCTH KPUNTaHa.
8.CeNeKTUBHOCTh CBS3BIBAHUSA KATHOHOB.

9.CrepeonsomepHble (hOPMBI KPUNTAHIOB: 9K30-3K30 , IHI0-3K30 U 3HJ0-3HAO. 10.DKCKIIO3UBHBIE U
MHKo3uBHbIe KoMILtekchl. Tema 4. Cepanasl. ITpunnun npenopranuzaimu Bonpocst: 1.CpaBHeHue CTpyKTyp
CBOOOJIHBIX U CBSI3aHHBIX B KOMILIEKC X035I€B : KOPOHAH/IOB M KPUNTAaH/IO0B. 2.Peoprann3anus CTpyKTypbl X03sMHa
IO/ CTPYKTYPY TOCTS ITPU KOMILIEKcooOpa3oBaHuy. 3. THITH peopraHu3anuy perentopos. 4. 3arnogHeHHas
0JIOCTh X0351MHA.5. YemocTy Wi mapHupHas peopranuszanys. 6.0T BHyTpUMOIEKYJIIPHON K MEXMOJIEKYISIPHON
peopranuzaiyu. 7.I1punuun npepopranusanuu 1. Kpama. 8.'emucdepans 4acTHUHO OpraHU30BaHHbINA XO35IMH
U151 KoMuleKcooOpaszoBanus. 9.I1penenbHbli ciTyyail peaopraHn3alyy X03ssMHa K KOMITIEKCOOOpa30BaHUIo ¢
rocteM. 10.Cepana-nmporotun xkecTko oprannzoBanHslii petenrop. 11.Cdepartsl. 12.Y croitunBocTsb
KOMIUIEKCOB U BBICOKAsI CEJIEKTUBHOCTb CBA3bIBAHMS KAaTHOHOB METAaJIJIOB.

Tema 5. KaButanas! u kapuepanasl Bonpocst:1.CoenuHenus, cogep:xalie MoJeKyIsipHble IOJIOCTH.
2.KaBuTaHapl CUHTETHUYECKHE MOJIeKyJIspHble cocyasl. 3.MeTa-nukiodansl. 4. KamukcapeHs u
KaJIMKCpe30pLIMHapeHbl: HOMEHKJIATypa, NoTy4YeHrne, KOH(pOpMalMoHHas TOJBHKHOCTb, 00pa30BaHue
KoMIUTeKcoB. 5. Kpucranmyeckre KOMIUIEKCH KaBUTaH10B. KomruiekcooOpa3oBaHue B pacTBOpax.
6.Kapuepan/ipl CHHTETHYECKUE MOJIEKYJISIpHBIE KIIeTKH. 7.M3ydeHne cBoMcTB ukioOyTagueHa. 8.IlepcrekTrBbl
npuMeHeHus Kapuepanaos.Tema 6. KoMmuiekcsl THa rocTb-Xo351H ¢ aHUOHAMU

Bonpocsi: 1. KoopaunnonHas xuMus aHMOHOB. 2.Xo035ieBa U1 aHUOHHBIX rocteil.3.IIpotoHrpoBaHHbIe
LUKJINYECKUE NMoTMaMuHbL. 4. PyTOonbHBIN Ms4. 5. Monekynbl-kiaeTku. 6. Kpunranast. 7.Conv ryaHuiuHUSI.

8. KommiekcooOpazoBaHue THIIA: JIMraH/ HEHTPAIbHBINA KaTHOH MeTasua - roctb. 9.KackanHoe
KoMmIutekcooOpasoBanue. 10.Meramonens. 11.Penentopsl aHMOHOB Ha OCHOBE (hparMeHTOB MOUYEBUHBI 1
tuomoueBuHbl. Tema 7. KoMmuiekchl ¢ HeWTpaIbHBIMU MOJIEKYJIaMU

Bomnpocsi: 1. HefitpanbHbie roctu , cogepsxkarue N-H u O-H rpymmst. 2. HefirpanbHble cyocTpaThl C HOJISPHBIMA
C-H cBazamu.

3.MHuoropykue nogasjpl. 4.MonekyJisl- OCbMUHOTH. 5.PernienTops! ¢ TUno(uIbHEIMUI HOJOCTSMU.
6.ITapa-nukiaodans.

7.Komriekchl BHEPEHNS U CTIKUHT-KOMIUIEKCHI B KPUCTAJUIMYECKOM COCTOSIHMU U B pacTBopax. 8. Komruiekcst
KaJIMKCApEeHOB C HEUTPaJIbHBIMU MOJIeKyJIaMu. 9.BimsiHue TpeT-OyTHIIbHOM I'PYIITHI B TIapa-TI0JI0KEeHUH
KaJIMKcapeHoB Ha omIuiekcooOpasoBanue. 10. Hukinonekcrpunsl. 11.Cynepkomiuiekesl D-IMKIIOAEKCTPUHOB.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

Paboueii mporpamMmoit AuciiIuHb 'MOJIeKyJIsIpHOE pacrio3HaBaHWe OPraHUIECKUX COEMHEHUI' TpelyCMOTpeHa
caMocCTosITeNIbHas padoTa CTYIeHTOB B o0beMe 44 dyacoB. CaMocTosITebHast paboTa MPOBOAUTCS C IIEJIBIO
yIIIyOJICHUsI 3HAHWUH 110 UCIWIUIAHE U TPEeTyCMaTPUBACT:

- UTEHHE CTyJIeHTaMU PEKOMEHJOBAaHHOH JIMTepaTyphbl U YCBOEHUE TEOPETUUECKOTO MaTepralia IUCIUILIMHBL;

- MOJITOTOBKY K KOHTPOJILHOM padoTe;

- padoty ¢ IHTepHEeT-UCTOYHUKAMU;

- MMOAITOTOBKY K C/laue 3ayeTa.

[T1aHMpoBaHMe BpeMeHH Ha CAaMOCTOSITEIbHYI0 paboTy, HEOOXOMMOro Ha N3yYeHUE HACTOSIIEH AUCIATUTAHBL,
CTy[IEHTaM JIy4llle BCero OCYIIECTBIATh HA BECh CEMECTP, IPeAyCMaTpUBasi PU 3TOM PETyJIsipHOe OBTOPEHUE
MIPOIICHHOTO MaTepuaiia. Martepual, 3aKOHCIICK THPOBAaHHBIN Ha JIEKITUSX, HEOOXOIMIMO PETYJISIPHO JIOTIOTHSATh
CBEJICHUSIMU W3 JINTEPATYPHBIX HCTOYHUKOB, MPEJICTABICHHBIX B pabovel nmporpaMmMe JUCITUILTHHBL 'OCHOBBI
KBaHTOBOU xumuH'. [10 KaxI0i U3 TeM JIIs CaMOCTOSITEJIbHOTO M3YYeHHs], IPUBE/ICHHBIX B paboueil mporpamme
JWICIIWITLTAHBI, CJIeJTyeT CHavYasia MpovMTaTh PEKOMEHIOBAHHYIO JINTEPATypPy U MPU HEOOXOIUMOCTH COCTABUTH
KPaTKUI KOHCIIEKT OCHOBHBIX TTOJIOKEHUI, TEPMHUHOB, CBEJICHUM, TPEOYIONUX 3aIOMUHAHUS U SIBJISIONIIXCS
OCHOBOIIOJIATAIOLIVUMHU B 3TOM TeMe U JUIsl OCBOSHUsI MOCTIeYIOIIUX Pa3ieioB Kypca.

PaboTa ¢ KOHCIIEKTOM JIEKLIMIA

ITpocMoTpUTe KOHCIIEKT Cpa3y MOCIIe 3aHATUIl, OTMEThTE MaTeprall KOHCIIEKTA JIEKIIUIA, KOTOPbIA BhI3bIBAET
3aTpyAHEHUs 1)1l MoHUMaHus1. [lonbITaliTech HAMTU OTBETHI HA 3aTPYIHUTEIbHBIE BOIIPOCH, UCMIOJb3Y I
PEKOMEHTyeMYIo JIUTepatypy. Ecii caMoCTOATENIFHO He YIAIOoCh pa300paThes B MaTepuaie, chopMyIupynTe
BOIIPOCH! ¥ OOPATUTECH 32 TIOMOIIIBIO K MPENOIaBaTeNi0 Ha KOHCYJIbTAIIUH WU OJIVDKAMIIeH JIEKITUN.
PerynsipHo oTBOIMTE BpeMs1 AJis1 MOBTOPEHUSI IPOMIEHHOTO MaTepuaa, MpoBepsisi CBOU 3HAHUs, YMEHUs U
HAaBBIKU 10 KOHTPOJIbHBIM BOIIPOCAM.

3a4€T

Ha 3a4ete onpe/ensiercsi KauecTBO U 0OBbEM YCBOSHHBIX CTYJEHTAMU 3HAHUI, CIIOCOOHOCTh K 0O00IIEHHIO,
aHAJIM3Y, BOCIPUATHIO MH(GOPMAIMH, TOCTAHOBKH 1IEJIM U BHIOOPY IyTel ee TOCTUKEHHS], a TAK)Ke yMEHHUEe
paboTaTh ¢ HOPMATHBHBIMU JOKYMEHTAMH B PaMKax JUCHUILIMHBL. OH MOKET ITPOBOIUTHCS B YCTHOW MU
rmucbMeHHou hopmax. Popmy mpoBeneHus orpenesser kKadenpa. [ToqroroBka k 3auery - mporecc
WHIVBUyalbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE MPABUIIA, 3HAHUSI KOTOPBIX MOTYT OBITh MOJIE3HbI IJIs
BceX. 3aJI0roM YCTIEIHOW CIavH 3a4eTa sIBJISIETCs] CUcTeMaTruyeckast pabora HaJl y4eOHOW JUCIUTUIMHON B
TeueHue cemecTpa. [IoAroTOBKY KeaaTeJbHO BECTH, UCXO/S U3 TPeOOBaHMI IPOrpaMmbl Y4eOHOH AUCIUILIAHBL.
[enecooOpa3HoO MOIIATOBOE OCBOCHHE MaTepUalia, BHINOJIHEHUE PA3IMYHBIX 3aJaHUI 110 Mepe U3y4eHHUs
COOTBETCTBYIOIMX CO/IEPKATENBHBIX Pa3/Ie/iOB TUCHUILUIUHBL. EC/u, roTOBSICh K 3a4€Ty, Bbl UCIIHITHIBAETE
3aTpy/AHEHUs1, 00paIalTEeCh 32 COBETOM K MPETOIaBaTellio, TeM 0oJiee YTO IPH CUCTEMATHYECKON MOJTOTOBKE y
BaC €CTh TaKasi BO3MOXKHOCTh. ['OTOBSCH K 3a4eTy, JIyUllle BCEro COUeTaTh MOBTOPEHUE TEOPETUUECKUX BOIPOCOB C
BBITMIOJIHEHUEM ITPAKTHYECKUX 3aaHuil. TpeOoBaHMs K 3HAHUSIM CTY/IEHTOB OIfpe/iesieHbl (bejiepabHbIM
rocyapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM M padouelt nmporpaMMoi guciuIuinae. Llesp 3avera ?
MPOBEPKA U OLIEHKA YPOBHsI MOJIyYE€HHBIX CTYJEHTOM CIIENUAIbHBIX TO3HAHUI 10 YUeOHOW TUCIUIUIUHE U
COOTBETCTBYIOIIX UM YMEHUIA 1 HABBIKOB, & TAK)KE YMEHHsI JIOTHUECKU MBICIUTh, APrYMEHTUPOBATh U30PAHHYIO
HAYYHYIO MO3HUIIMIO, pearupoBaTh Ha JOTOJHUTEbHbIE BOIPOCHI, OPUEHTUPOBATLCS B MACCUBE MH(POPMALIUH,
JIe(pUHUIIN 1 KaTeropuid pasa. OrieHKe MOoAIekaT MPABUIbHOCTh ¥ TPAMOTHOCTD PEYH CTYIEHTA, a TAKKe ero
JOCTIKEHHSI B TeUeHre ceMecTpa. [JonoNMHUTeTbHON LeNbIo 3aUeTa sIBJIsgeTCs: (GPOPMUPOBAHKE Y CTYJEHTOB TAKUX
Ka4yecTB, Kak OpPraHU30BaHHOCTb, OTBETCTBEHHOCTh, TPYA0JI00KE, IPUHIIUIUATIBHOCTh, CAMOCTOSITENIbHOCTb.
Takum 06pa3oM, MPOBEPSIETCS CIOKUBINASCS y CTYIEHTA CUCTEMAa 3HAHUIA 110 AUCLUILUIMHE, YTO UTPAeT OOJIbIIYI0
POJIb B TIOAATOTOBKE OY/AYIIIEro CIeNUaIucTa, ClIoCOOCTBYET MOTYYeHHIO UM (DYHIAMEHTAIBHOW U1
1podheCCUOHANTLHOM MOATOTOBKH. [1py MOArOTOBKE K 3a4eTy BaXKHO MPABUIIBHO M PAIIMOHAJIBHO PACTUIAHUPOBATh
CBOE BpeMsi, YTOObI YCIIETh Ha KAYECTBEHHO BHICOKOM YPOBHE MOJrOTOBUTHCS K OTBETaM IO BCeM Borpocam Bo
BpeMsI TIOJI'OTOBKH K 3a4eTy CTYJCHThI TAKXKe CUCTEMATU3UPYIOT 3HAHUSI, KOTOPbIE OHU MPUOOPEITH NIPH U3YUEeHUN
OCHOBHBIX TEM Kypca B TeUEHHE CEMeCTpa. DTO MO3BOJISET UM YSICHUTh JIOTHYECKYIO CTPYKTYPY AUCHUILIUHBI,
OOBEIMHUTH OT/IENIbHBIE TEMBI EIMHYIO CUCTEMY, YBUIETh MIEPCIIEKTUBHI ee pa3BuTusi. CamocTosTeNbHas padoTa
IO TMOJrOTOBKE K 3a4YeTy BO BpeMsl CECCUHM JIOJIKHA IUIAHUPOBATHCS CTYICHTOM, UCXO/Is U3 00IIero oobema
BOIPOCOB, BHIHECEHHBIX HA 3a4eT, TaK, YTOOBI 32 MPeJOCTABICHHBIN /IS TOJrOTOBKH CPOK OH CMOT' PABHOMEPHO
pacrpenenuTb NpUOIU3UTEIbHO PABHOE KOJIMYECTBO BOMPOCOB [IJIs1 €KEJAHEBHOTO N3y4eHHus (TIOBTOPEHHS).
BasxHo, 4TOOBI OJIMH MOCIEAHUI JeHb (JIM00 YacTh ero) ObUT BbIAEJIEH 15 IOMOJIHUTEIHHOTO IOBTOPEHUS BCETO
00beMa BOIPOCOB B 1I€JIOM. DTO MO3BOJISIET CTYJEHTY CAMOCTOSITENILHO TIePEeNPOBEPUTh YCBOSHUE MaTepuaa

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)
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[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KowmmnbioTep 1 puHTEp AT paclieyaTKy pa3gaTOuHBIX MATePHAIOB.

MynbTuMeuiiHas ayAUTOPUSI.

12. Cpe,IlCTBa ajantanvm npemnoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTﬂM Oﬁy'-lalO].[.ll/lXCﬂ HHBAJUA0B MU JIMII C
OrpaHu4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbA

le/l HeO6XOIlI/lMOCTI/l B O6pa3OBaTeHbHOM Iponecce NpuMEHAITCA CIECAYIOMNE METOAbI 1 TEXHOJIOI'MH, 06)161"‘{3.]01_[11/16
BOCITPUATHE I/lHq)OpMaL[I/lI/I O6y‘{aIOLHI/IMI/ICH WHBAJIMJAMU U JIMIIaMHX C OTPaHUYC€HHBIMH BO3MOKHOCTAMM 310POBbA:

- CO3/IaHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHUBHBIE
(bopmbl, yIOOHBIE /TSI PA3IMYHBIX MTOJIb30BATEEH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAHHBIX WU CTPYKTYPHI, IPEyCMOTPETh
BO3MOJKHOCTb MaclITaOMpOBaHMUs TEKCTa U M300paeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPAaBJIeHHSI
KOHTEHTOM C KJIAaBUATYPBbI;

- CO31aHueC BO3MOKHOCTEH JJIA O6y‘lalOIHI/IXCH BOCIIpUHUMATDb OAHY U Ty KE I/IHCI)OpMaHI/HO M3 Ppa3HbIX UICTOYHHUKOB - HAIIpUMEDP,
Tak, YTOOBI JiMga ¢ HapymIeHUAMM ClIyXa ITOJIy4yain HHq)OpMaHHIO BU3YAJIbHO, C HAPYIICHUAMU 3PEHUA - ayJUAJIBHO;

- IPMMEHEHMe ITPOrPaMMHBIX CPEACTB, 00ECIeUNBAIOIIMX BO3MOXKHOCTb OCBOSHH S HABBIKOB 1 YMEHUH, (DOPMUPYEMBIX
JUCLMIUIMHOM, 3a CYET aJIbTePHATUBHBIX CLIOCOOOB, B TOM YKCIIE BUPTYaJbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTHI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX 06pa3OBaT€HLHLIX TEXHOJIOTUI UL Tiepeiavun I/IHq)OpMaLII/II/I, OpraHu3ali pa3jInvHbIX (I)OPM
I/IHTCpElKTPIBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpernojgaBarejieM, B TOM 4UCJIE BC6I/IHap0B, KOTOPbIC MOT'YT OBITH
HCIOJIb30BAHbI JId IPOBEACHUA BUPTYAJIbHbIX J'[CKHI/II71 C BOBMOJKXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
06y‘-I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHusanuun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIUH AJIs OpraHu3aiy (JopM TEKYIIEero U MPOMekKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOLKUTEIIbHOCTU CIaYn 06yqa10m1/1Mc;[ HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3JO0POBbA
Cl)OpM HpOMe)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAa4HM 3a4€Ta WM 9K3aMeHa, POBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJIOJKUTENIFHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, TPOBOAMMOM B YCTHOU (opme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00YYaloIerocst Ipy 3aliuTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoaHussMu PI'OC BO u yue6HsIM tutanoM o Harpasienuo 04.04.01 "Xumus" n
MarmcTepckoi mporpamme "OpraHndeckasi, 3JIeMEHTOOPraHMYecKas U MEANIIMHCKAsT XUMHUS .

SAEKTPOHHBH
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocpuis noaroroBku: OpraHnveckas, SJeMEHTOOPraHNYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1. OcHoBbl HaHOTeXHOJOrHY : y4eOHuK / H. T. Ky3snenos, B. M. HoBotopues, B. A. Ka6pes, B. 1. Mapromus ; xynoxuuk U. E.

Mapes. - 3-e uzq. - Mocksa : Jlaboparopus 3nanmid, 2021. - 400 c. - ISBN 978-5-906828-26-2. - Tekcr : 31neKTpoHHsI // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/176415 (nata o6pamenus: 09.02.2024). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

2. EprioruH, I'. A. DnekrpoxuMuyueckue (6M0)CeHCOphl HA OCHOBE CyNpaMoieKyJisipHbIx cTpykTyp / I'. A. Etiorun, U. Y.
CroiikoB - Kazanb : KOV, 2016. - 298 c. - ISBN 978-5-00019-722-6. - Tekct : anektponHbii // SBC 'KoHcynbTaHT cTyaeHTa' :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785000197226.html (nata obpamenusi: 09.02.2024). - Pexum
JOCTYIIA : 1O MOAIHNCKE.

lonosHATE ILHAS JUTEpPATYpa:

1. BBenenue B HaHOTeXHOJIOTHIO : yueOHuk / B. V. Mapromun, B. A. XKa6pes, I'. H. Jlykbsinos, B. A. Tynuk. -
Cankr-IlerepOypr : Jlanp, 2022. - 464 c. - ISBN 978-5-8114-1318-8. - Tekcr : anekTpoHHslii // Jlanb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/211034 (nata o6pamenus: 09.02.2024). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. T'onosun, 10. N. OcHoBwl HanoTexHosorui / YO. Y. T'onoBuH. - Mocksa : Mammnoctpoenue, 2012. - 656 c. - ISBN
978-5-94275-662-8. - Tekcr : a5eKTpoHHbIH // JIaHb : 31eKTpoHHO-OMbMoTeYHas cucteMa. - URL:
https://e.lanbook.com/book/5793 (narta ooparmienus: 09.02.2024). - Pexxvim gocTyna: Ijisl aBTOPU3. MOJIb30BaTEeH.
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F1.B./]B.01.01 MosexyaspHoe pacno3naganue opeaHu4eckux
coeoureHuli

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus
IIpocuis noaroroBku: OpraHnveckas, SJeMEHTOOPraHUYecKas U MeIUIMHCKAs XUMHS

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzparensctBa "JlaHp" , JOCTYI K KOTOpOH mpefoctanieH obydaomumMces. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeyINX N3AaTebCTB YUeOHOM IMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NNEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecreunBaeT JOCTYI K HayYHOH, y4eOHO! JIMTepaType U HayYHbIM EePUOINIECKIM M3IaHUSIM 10 MaKCUMAILHOMY KOJIMYECTBY
PO HIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKMX U CMEKHBIX ITPaB.
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