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1. Ilesiu OCBOEHUSA TMCHUNIUHBI

OCHOBHOU 11€JIbI0 OCBOCHMS TUCIUIUIMHBI SIBJISIETCS MMOJYYCHUE MPEACTABICHU O COBPEMEHHBIX
METOJIaX WCCIEAOBaHUS ME30MOP(HBIX COCAMHEHWA K CHCTEM, O TEOPETHYECKUX acHeKTax HX
MPUMEHEHUS W TIOJYYCHHsI MPAKTHUYECKHMX HAaBBIKOB B 00pabOTKE pe3yJabTaTOB HCCIICIOBAHMS IS
JadbHEHIIEro  WCIOJL30BAaHUSA B HAay4YHO-UCCJIEAOBATEIBCKOM M HAyYHO-IEJArOru4eCcKou
poeCCHOHAIBHON JCSATEIBHOCTH.

2. MecTo nucuuninibl B cTpykType OIT

JlucuuiuiiHa OTHOCUTCA K 4YacTH 00pa30BaTEIbHOM MpPOTrpaMMbl, (OPMHUPYEMOH y4aCTHUKAMU
00pa30oBaTeNbHbIX OTHOIIECHUH.

CryneHT, NpUCTYyNAKOUN K U3yYEHUIO JHUCLUUIUIMHBI, JOJDKEH 00JaAaTh 3HAHUSMHU, YMEHUSIMH,
HaBBIKaMU, NTOJIyUEHHBIMH paHee B X0/1€ U3y4eHUs Oa30BbIX Pa3/IeIOB XUMHH.

Jl1s ocBOE€HUS JaHHOW JUCLMILIMHBI 00y4atoLUICS JOKEH:

3HaTh:

- HOMEHKJIaTypy OPraHUYECKUX COEANHEHUI;

- OCHOBHbIE TMOHATHS M 3aKOHBI (PU3NYECKON U OPraHUYeCcKOi XUMUM (XUMHUYECKUE CBSI3H, (ha30BbIe
NIEPEX0/Ibl, arpPEraTHbIE COCTOSIHUS, 3aKOHBI TEPMOJIMHAMUKY U T.[1.);

- 0COOEHHOCTHU CTPOEHUS APOMATHUECKUX COECMHEHUH; KOHIEIIIMIO ME30MEPHH;

YMers:

- aHAJIM3UPOBATH MOJYYEHHYIO0 HH(POPMALIMIO U JIeaTh 0000IA0INe BEIBODI;

- OCYIIECTBIIATH [IPOEKTHO-UCCIIEA0BATENbCKYIO I€ATEIbHOCTD B PAMKaX N3Y4aeMOM JUCLUIIINHBL

- XapaKTepu30BaTh U OLIEHUBATh PE3YJIbTAThl, I0JIyY€HHbIE CAMUM COOOM U JPYTUMH CTYIEHTAMHU.

Nwmers:

- HaBBIKM BBINOJIHEHUS JJAOOPAaTOPHOIO KCIEPUMEHTA 110 XUMHH;

- IPAKTUYECKUH OIBIT BBIIOJHEHUS POEKTHO-UCCIIE0BATEIbCKUX 3aaHHI;

- HaBBIKM MTOKCKA U MepepaboTKU MpeaAMETHON HH(OpMaIUK 110 H3ydaeMoi mpobieme.

VYcnenHoe OCBOGHHE NAaHHOW AHUCHHUIUIMHBI OyJIeT CHocoOCTBOBAaTH TOTOBHOCTH CTYAEHTOB K
OCBOEHHIO JucIMIUIMH: «HaHomarepuanbl Ha OCHOBE IKHAKOKPHUCTANIMYECKHX KOMIIO3ULUII,
«JInotpomnHsbIit Me30Mophu3M», «OCHOBBI TEPMOJNHAMUKHU KUIKUX KPHUCTAJIJIOBY,
«CymnpamMonekyisipHasl XUMHUS B CO3JAHMM JKUJIKOKPUCTAJUIMYECKUX MaTepUaoBy, «JlUCKOTHUYECKHE
ME30T€HbI», «XHUMHS HAaHOMATEPHAJIOB)» MTPOXO0KICHUIO Y4eOHON U MPOU3BOICTBEHHBIX PAKTHK.

3. [InanupyemMsble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE

3.1. Komnerenuuu, popMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET TUCIHUIINHA

[Tpu ocBOEHMH AMCUHUILIMHBI (POPMUPYIOTCS CIEAYIOLIME KOMIIETEHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMY HampaBIeHUIO OATOTOBKHU:

npodeccrnonanpuble (11K):

IMK-1 crocobeH MCHOIB30BaTh COBPEMEHHBIE MOIXObl K CO3JAHUI0 HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepI/IaJ'IOB C 3aJaHHBIMH CBOI\/JICTBaMI/I, a TaAKXKEC UXxX MO}II/I(i)I/IKaIII/II/I;

ITK-2 criocoOeH BBIOMHATH PACUETHBIE M IKCIIEPUMEHTAIBHBIE HCCIEI0BaHNS HAHOMATEPHAJIOB,
IIPOBOJIUTh MOJIEJIMPOBAHUE CBOWCTB HAHOCTPYKTYPUPOBAHHBIX KOMITO3MIIMOHHBIX MAaTE€pHAIOB C
HCIIOJIb30BAaHUEM COBPEMEHHBIX METOIOB.

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
(hopMupyeMbIMH KOMIIETEHIIUSIMHU
B pesynbrare 0CBOGHUS IUCIUILTUHBI 00YYaIOLIHICs JOIKEH:

3HaTh:
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- OCHOBHbBIE TIOHSATHS U OCHOBHBIC HAIIPABJICHUS HCCIEJOBAHNN B COBPEMEHHOM TEOPETHUECKON U
9KCIIEPUMEHTAILHOM XUMHH, B YACTHOCTU B CUHTETHYECKON M HaHOCTPYKTypHOU TexHoiorusx (I1K-1,
I1K-2);

- nomenkiaarypy KK coequnenuii (ITK-1,I1K-2);

- TEOpETHYECKUE OCHOBBI MeTOI0B rccienoBanus KK marepuanos (I1K-1);

- 0COOCHHOCTH PabOThI HA MOISIPU3ANMOHHOM MUKpOCKoIie ¢ TepmoctoiikoM (ITK-2).

Ymers:

- IPUMEHSTH CJIOXHUBIIMECS MHPOBO33PEHUYECKHE €CTECTBEHHOHAYUYHBIE MPEJCTABICHUS B CBOECH
npodeccuonanbHoi nestenbHocTH (ITK-2);

- aHAIM3UpPOBaTh HAYYHYIO JIMTEpaTypy C Ielbl0 MpUMEHEHHUs e€ TMpu OOCYKICHUU
sKcriepuMeHTabHbIX pe3ynabTaroB ([1IK-1, TTK-2);

- XapaKTepu30BaTh M OIEHUBATh pPE3YNbTaThl OSKCIEPUMEHTAIBHBIX M TEOPETUYECKUX
uccienoBanuii Mmesomopdusix cBoiicts (I1K-1, ITK-2).

Hmers:

- IPaKTUYECKUN OMBIT MCIOJIb30BaHUS NOHATHUMHO-TEPMUHOJIOTHYECKOTO s3blka Haykun o JKK
cocrostauu (ITK-1);

- IPAaKTUYECKUN OIBIT HCIIOJIb30BAHMSI OCHOBHBIX METOOB IKCIIEPUMEHTAILHBIX HCCIICIOBAHUI
xumuyeckux mpoueccos (ITK-2);

- HaBBIKM aHAJIM3a ¥ MaTeMaTUYeCKOH 00paOOTKU MOTYYSHHBIX PE3YJIbTATOB SKCIIEPUMEHTAIBHBIX
U TeopeTrueckux ucciaenoBanmii (ITK-2);

- HaBBIKAMHU TIOWCKA U mepepaboTKu mpeaMeTHoi nHpopMmamu mo uzydaemoit mpoodneme (I1K-1,
[1K-2)

4. O0beM U coiepKaHHe TN CHUTITTHHBI

OO0BbeM TUCIMIUIMHBI COCTABISICT 4 3aueTHBIX eauHuUIlbl (144 akameMudyeckux Jaca).

4.1. Conep:kanue AUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYI0EMKOCTbI0 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 THUIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSTENBHON pabOThl 00YYAIOUIErocs MO TUCIUILUINHE
yKa3aH B yueOHOM TUIaHe 00pa30BaTEIHLHOM MPOTPaMMBEI.

Ne Bunsl 3anaTHN, HX @OpMBI TEKYILETO
1/ Paznensl (Tembl) = 00BEM (B ak.qacax, 1o KOHTPOJISI YCTIEBAEMOCTH (110
JIACIIATUTHBI 3 OYHOI1 opme 00yUeHNsT) OYHOI opMe 00yUeHHs)
O-E) 3ansTus aHsaTus
© JeKIHOH- ceMuHap- DOpMBI TIPOMEKYTOUHOM
HOT'O TUIIa CKOI'O THUIIa aTTecranuu
1. BBOIHEBIH. Bgenenue B 1 2 2 mpakT.3. | BXomHas nuarsHocTuika: TecT
po0JIeMaTUKy JUCTIATLITNHEI, MTOCIIEAYIONUM  00CYKIeHHEM
npecTaBieHue paboueii pe3yIbTATOB.
MIPOrPaMMBbI, OCMBICJICHUE
TpeboBaHUit K OpraHU3aINN
npouecca oOy4JeHwms,
CaMOCTOSITeIbHOM paboThl U popm
aTTecTalun
2. | Tepmuueckue METO/IbI 1 4 2 npakt.3. | Konrposnbnas pabora 1.
HCCIIEIOBAHNSI. Omnpenenenue OTrdyer 1O  MPAKTUYECKOH
Temreparyp (asoBbIX IEPEXOIOB. pabore
Metox JCK (muddepenHunanbHom
CKaHUPYIOUIeH KaJIOpUMETPHUH).
3. | Meron TIOJISIPU3AIIIOHHOM 1 2 2 mpakT.3. | KonrposbHas pabota 2
TEPMOMHUKPOCKOITHH. TekcTypsl
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Pa3NUYHBIX THIIOB Me30(as.

4, | IlpumMeHEeHHE CHEKTPOCKOIMMISCKIX 1 4 2 mpakT.3. | KonrposasHas padota 3
metonioB. HK-cnexkrpockonuu mnpu Oryer 1O  MPaKTHYECKOH
HCCIEAOBAHUIX KK. pabore

Xapakrepuctuueckue 4actorsl B UK
CIIEKTpax HEKOTOPBIX KJIACCOB
opranndeckux kanamMuTHbIX JKK.

5. | Meroap!l uccienoBaHue (HU3NISCKUX 1 2 2 mpakT.3. | KonrposabHas pabota 4
ceoiictB KK  marepuano.O0630p
COBPEMEHHBIX  BO3MOXKHOCTEH  TO

MIPUMEHCHUIO MaTeMaTu4ecKoro
MOJICITUPOBAHUS u KBaHTOBO-
XUMHYECKUX pacyeroB npu
nporuosupoBanuu cBoicTB JKK.
6. | SawmounrtenbHbidd. [lomBeneHue u 1 2 mpakT.3. | Konrponbhas padora 5
aHam3 MPOMEKYTOUHBIX
pe3yJIbTATOB OCBOCHUS TUCIIATUIAHBI
Hroro 3a cemecTp: 14 12 OK3amMeH

4.2. Pa3BepHyTOe ONMCAHUE COAEPKAHMSA JUCHMILUIUHBI 110 pa3jienaM (TeMam)

1. JXunkokpucramanueckue marepuanbsl (TepMoTporHbsle U juorponHsie KK, tumsl mezodas,
¢dazoBbie mnpeBpanieHusi, HomeHkiatypa KK, B3ammocBszp cBoiicTB BemectB KK ¢ xuMuueckum
CTPOCHHEM).

2. Tepmuyeckue MeToabl uccienoBanus. Onpenenenne TeMnepaTyp (HazoBbIX MEpexo0B. MeTosl
TEPMHUUYECKOT0 aHAJIM3a U NPEAMET MCCIeN0BaHus. BuszyallbHbII METO TEPMUYECKOrO aHanu3a. Meron
MIOCTPOCHHUS KPUBBIX «BpeMs — TeMmmeparypa». Meron auddepeHnnanbHO-TePMUYECKOTO aHaln3a
(ATA). TepmorpaBumerpuueckuii anamus (TT'A). Iepusarorpadus. Meron JICK - nuddepenunanbroit
CKaHUPYIOILIEH KaJlopuMeTpUH (YCTPOMCTBO M MPUHLHUIT pabOThl KalOpUMETpa, MOATrOTOBKAa 00paslioB,
PEKUMBI PETHCTPALIUH JaHHBIX, HHTEPIIPETALUI U 00pabOTKa IKCIIEPHUMEHTATIBHBIX PE3yJIbTaTOB).

3. TexkcTyphl pa3nu4HBIX TUIIOB Me30(ha3. MeToa mosspu3aloOHHON TePMOMHUKPOCKONUH. J[BoiiHOE
JTy4YenpeaoMIIeHHE. Y CTPOMCTBO MOJSIPU3ALMOHHOTO MHKPOCKOIIA ¢ TEPMOCTOJIMKOM, NPUHIMIBI €ro
pab6otel. IlonspuzaTtop u aHamu3aTop. AHM3OTPONHBIE M W30TPOIHBIE MaTepuajbl, MOHOTPOIHBIE M
SHAHTUOTPOIHBIE (PA30BbIE MEPEXObI, B MOJIAPU3ALNOHHOM MUKPOCKOIIE.

4. Tlpumenenune MK-cnextpockonuu npu uccinenopanusx KK. Xapakrepucruueckue yactorsl B UK
CHEKTpe JJIS pa3HbIX KJIACCOB OPraHMYECKMX KaJJaMUTHBIX ME30T€HOB (KapOOHOBBIE KUCIIOTHI, CIOKHBIE
3¢upbl, UaHOOM(EHWIbI, a30- U a30KCHOEH30bl, a30MEeTHHbI). VccrnenoBaHne MeXMOJEKYISIPHBIX
B3aUMOJICHCTBUMN.

6. O030p COBpPEMEHHBIX BO3MOKHOCTEH 0 NMPUMEHEHHI0O MAaTEMaTH4YECKOTO0 MOJEIIMPOBAHUS U
KBaHTOBO-XMMHUYECKMX pacueToB npu mporHosupoBanuun csoiicts JKK. Meroasl uccienosanue
¢usnueckux cBorictB KK wmarepuanoB. OObeMHBIE W JIUAJIECKTPUUYECKHE CBOMCTBA, JUIOJIBHBIC
MOMEHTHI.

5. O6pa3oBaTre/ibHBIE TEXHOJIOTHHU

[IpakTHkyeTcst yTeHHe JIEKUMH, B TOM YHUCIIE C MCHOJb30BaHUEM IJIEKTPOHHBIX Ipe3eHTauui. [Ipu
NPOBEICHUH 3aHATUN UCIIOJIB3YIOTCSI 00pa3oBaTeIbHbIE TEXHOJOTUU MPOOIEMHOr0 0OyUeHHs, a TaKxKe
IIPOEKTHAsI, PEUTHHIOBAasl, TEXHOJIOTMSI Pa3BUTUS KPUTHYECKOTO MBINUICHUS; METOJABl JUCKYCCHH,
IpyNIIOBON pabOThI U PEIIEHUS CUTYAIIMOHHBIX 3a]1a4.

TexHonorus pasBUTHS KPUTHYECKOTO MBIIUICHHS IPEINojaraeT caMOCTOSTEIbHYI MpPOpaboTKy
CTyJE€HTaMH BbIOpaHHOW TEMBI C MOCJIEAYIOIIMM BBIITOJIHEHHEM NMPOOJIEMHOI0 TEOPETUYECKOTO 3aJaHUs
B BHJE JIOKJIaJa Ha 3aJaHHyl0 TeMmy. PaboTa Haja JOKIaJOM NpU3BaHA pa3BUTh KOHCTPYKTHBHO-
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TBOPYECKHE CIIOCOOHOCTH CTYICHTOB, C(POPMUPOBATH yMEHHE pPadOTaTh C HAYYHOH IEPUOIUKOH,
CHCTEMaTH3HPOBaTh U 0000IIATh HAMICHHYI0 WHPOPMALIUIO U YCTHO IMPEJCTABISATh €€ Ha CEMHHApE C
MOCTEIYIONUM 00CYKICHUEM ayAUTOPHUEH.

Jlnist TOCTHIKEHHSI TTOCTABJICHHBIX IIEJICH MPEToIaBaHusl TUCIIMILIMHBI PEalU3yIOTCs CIICAYIOIINE
CpPEJ/ICTBA, CIIOCOOBI M OPraHU3aIMOHHBIC MEPOIIPUSTHS:

— HM3YYCHHUE TCOPETHYECKOr0 MaTepualia JUCIUILIUHBI Ha JICKIUAX C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
TEXHOJIOTHIA ¥ MH(POPMALMOHHBIX OMOIMOTEYHBIX PECYPCOB;

—  CaMOCTOSITEIbHOE M3yYCHHE TCOPETUYECKOr0 MaTepualia AUCIUILUIMHBI C HCIoib3oBaHueM Internet-
pecypcoB, MH(POPMAIMOHHBIX 0a3, METOJMYECKHX pPa3pabOTOK, CIEIHAIbHOH Y4YeOHOH W HaydyHOH
JUTEPATypPHI;

— 3aKpeIUICHHE TEOPETHYECKOro MaTephaja IpH MPOBEJACHUN HHIUBHIYaJIbHBIX pabOT MyTeMm
BBINOJIHEHUS TPOOJIEMHO-OPHUECHTUPOBAHHBIX, ITOUCKOBBIX, TBOPUCCKUX 33JaHHH.

IIpn nmpoBeneHun JIEKUUMH M NPAKTHYECKUX 3aHATHM HCIIOJIB3YETCS Pa3IMYHOE IPUKIIATHOE
nporpaMmHOe obecnieueHne u HHTepHET-pecypesl (OBC «YHuBepcutTerckas Oubmmuoreka online»
http://biblioclub.ru/, CHCTEMBI MIOKCKa HAYYHOM uHpOpPMAITUH: http://elibrary.ru/;
http://www.sciencedirect.com/ u ap.; calT HaydHOTO X)ypHaia «KuaKue KpUCTAIUIBI M UX MPAKTHYECKOE
ucnoss3oBanue» http://nano.ivanovo.ac.ru/journal/).

6. YueOHO-MeTOANYeCKOe 00ecIedeHHe CaMOCTOSITeJIbHOI PadoThl 00ydaloIuxcst

ITpu camoctostensHoi pabore (CPC) crymeHTam mpeiuiaraeTcss HCIOIb30BAaTh MaTepHasbl
JCKIHA, JINTEpaTypy U3 JOCTYIHBIX JIEKTPOHHO-OMOIMOTEYHBIX CHCTEM W Pa3IMYHBIX 3JIEKTPOHHBIX
pecypcoB. Tekymas u onepexatomas CPC, HanpaBieHHas Ha YriayOJieHUE U 3aKpeIUIeHUe 3HaHWM, a
TaK)Ke pa3BUTUE IPAKTUYECKUX YMEHMM 3aKIII0YAETCA B:

- paloTe CTYIEHTOB C JICKIMOHHBIM MAaTe€pHajOM, IIOMCKE U aHajau3e JIUTepaTypbl H
AIIEKTPOHHBIX HCTOYHUKOB MH(OPMAIIUH 110 3aJaHHON Tpo0IeMe 1 BEIOPAHHOM TeMe JTOKIIafa;

- IOArOTOBKE K KOHTPOJBHBIM TECTUPOBAHUAM, K TEKYIIEMY U UTOTOBOMY KOHTPOJIIO;

- IOATOTOBKE K DK3aMEHY.

Metoanyeckuii MaTepuall Mo 00eCeUueHNI0 CaMOCTOSTENIbHOM paboThI CTYIEHTOB IPUBOAUTCS B
npunoxenun 1 k PIL

7. XapakTepHMCTHKA OLICHOYHBIX CPeICTB J/UIS TeKyllero KOHTPOJISi YyCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTANMU 00yYAIOIMXCS 110 JMCHUILJIMHE
B kadecTBe OLIEHOYHBIX CPEICTB I MPOBEACHUS TEKYIIErOo KOHTPOJS BBICTYNAIOT KOHTPOJIbHBIE
TECTUPOBaHUS (TECTOBbIEC 3aJaHMsl) U 3aJjaHus Ui Ja0opaTOpHbIX paboT. J{1s mpoBeneHUs UTOTOBOTO
KOHTPOJIS — 3K3aMeH (3K3aMEHAIMOHHBIC 3a[aHNUS).
Pe3ynbTaThl KOHTPOJIBHBIX PaOOT OLEHUBAIOTCS CIEAYIOIIUM 00pa3oM:
- 65% u 607ee MPaBUIHHBIX OTBETOB - 3aUYTEHO;
- MeHee 65% NpaBUIBHBIX OTBETOB — HE 3aYTECHO;
DK3aMeH MpOBOAUTCS B BUJE SK3aMEHAIIMOHHOTO MPaKTUKO-OPUEHTUPOBAHHOIO 3aJaHMs.
Pe3ynbTaThl OLIEHUBAIOTCA CIEAYIONIMM 00pa3oM:
HEYJIOBJIETBOPUTEIIHLHO — JIaHbl BEpHBIE OTBETHI MeHee yeM Ha 50% BOIpoCcoB;
YZIOBJIETBOPUTEIBHO — AaHbI BEpHbIE 0TBETHI HA 50-70% BOMpOCOB;
XOPOIIIO — TaHBI BepHBIE 0TBETHI Ha 70-85% BOMPOCOB;
OTJIMYHO — JJaHbI BEpHBIE OTBETHI OoJiee yeM Ha 85% BOIPOCOB.
TunoBele BapuaHTHI 3aJaHUK HaxonATcs B npuioxkeHuu 2 k PII B pasgene «DoHA ONEHOYHBIX
CPELICTBY.

8. YueOHO-MeTOAMUYeCKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI
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OcHoBHasi iUTEpaTypa:

1. Boznecenckuir, 2.®. MeTonpl CTPYKTYPHBIX HCCJICIOBAaHMK MarepuaioB. MeTosl
MUKpockoruu : ydueOHoe mocobue / D.D. Bosnecenckuii, @.C. Mapudymmu, W.II. AOxymmuH ;
MunucrepctBo o0pazoBanuss u Hayku Poccum, @enepanbHOe TOCYJapCTBEHHOE OOJKETHOE
oOpa3oBaTenbHOE  yUpeKIeHUEe  Bbicmiero  mnpodeccnoHambHOTO  oOpa3zoBanus  «KazaHckuit
HAI[MOHAJILHBIA HCCIIENOBATENIbCKUIM TEXHOJOTHYeCKHil yHuBepcuteT». - Kazanp : W3marenbctBo
KHUTY, 2014. - 184 c. : Ttabm., wi. - bubmmorp. B kH. - ISBN 978-5-7882-1545-7 ; To xe
[DnexTponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428294

2. Kanpirmaa, O.H. ®usunueckne Meronabl wucciemoBanus Bemiects / O.H. Kanbiruna, AT
YerepukoBa, B.JI. bepaunckuii ; MunHHCTepcTBO 00pa3oBaHusi W Hayku Poccuiickoit deneparum,
Kadenpa obmieii ¢pusuku. - Opendypr : OI'Y, 2014. - 141 c. : cxem., Tab:x., ui. - bubnuorp. B kH. ; To
xe [DnekTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=330539

3. I'azenayp, E.I'. Metonb! nccienoBanusi MmarepuasioB : yaeoHoe mocodue / E.I'. T'azenayp, JI.B.
Ky3pmuna, B.1. Kpamennnun. - KemepoBo : KemepoBckuii rocynapctBeHssiii yHuepcurer, 2013. -
336 c. - ISBN 978-5-8353-1578-9 ; To xe [Omekrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232447

JlonoJiHUTeILHASA JINTEpPaTypa:

1. Nmenko, E.®. Ilonspuszanuonnas ontuka : yuebnoe nocooue / E.d. Umenko, A.JI. Cokomnos. -
2-e u3M., ucrp. u jnom. - Mocksa : @usmatiur, 2012. - 456 c. : wi., cxem., Tabn. - bubmuorp. B KH. -
ISBN 978-5-9221-1351-9 ; To xKe [DneKTpOHHBIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=457438

2. ®enopoB M.C. Xunkokpucrainuueckue maTepuansl : yuebHoe mocobdue / M.C. ®@enopoB. —
WBanoo : MWBan. roc. yH-T, 2018. — 120 c. [Onekrponssii pecypc]. - URL:
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/fedorov_2018.htm/view

Pecypcbl nH(OpMaIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»:

Cucrema »5SIEKTPOHHOM TMOAJEPKKH 00pa3oBaTeNbHOTO Tmporecca «MoH — YHUBEPCHUTET»
https://uni.ivanovo.ac.ru

ITpodeccuonanbHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBC «YHuBepcuteTckas OnbnIMoTeKa onaaitH» Www.biblioclub.ru

DnexTponnas oubnmoreka MBI'Y _http://lib.ivanovo.ac.ru

Onextponnsiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

ba3a cnekTpaibHBIX JaHHBIX I OpraHudeckux coenumuenwi https://sdbs.db.aist.go.jp/sdbs/cqgi-
bin/direct_frame_top.cqi

baza mannsix NIST Chemistry webbook https://webbook.nist.gov/chemistry/

Cucrembl oricka HayuHo# uHpopmaruu: http://elibrary.ru/; http://www.sciencedirect.com/

Caiit HaywyHoro ’kypHanma <«OKWIKWe KpUCTAJUIBI M WX TPAKTHYECKOE HCIIOIE30BAHUE)
http://nano.ivanovo.ac.ru/journal/

[TporpamMuoe obOecriedeHue: omnepaionHas cucrema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office 365 u LibreOffice, untepuer-6payzep Microsoft Edge u Yandex Browser,
0aHK CTPYKTYpPHBIX JaHHBIX OpraHudeckux coenunenuit «Kemopumxckas baza Kpucramnorpapuueckux
Januabix CCDCy.

9. MatepunajibHO-TeXHHYeCKoOe o0ecneyeHue T CIHUTIIHHBI

VY4eOHble ayIUTOPUU:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUINA C KOMILJIEKTOM CIELHaIU3UPOBAHHONW yueOHOM
MeOenM W TEXHUYECKUMH CpEICTBAMH OOYYCHHs, CIYXAIUMH JUIsI TIPEIOCTaBICHUS y4eOHOM
uHpopMaluu O0JIBIION ayIUTOPHH;


http://biblioclub.ru/index.php?page=book&id=428294
http://biblioclub.ru/index.php?page=book&id=330539
http://biblioclub.ru/index.php?page=book&id=232447
http://biblioclub.ru/index.php?page=book&id=457438
http://lib.ivanovo.ac.ru:81/elib/dl/biology/ucheb/fedorov_2018.htm/view
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi
https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi
https://webbook.nist.gov/chemistry/
http://elibrary.ru/
http://www.sciencedirect.com/
http://nano.ivanovo.ac.ru/journal/
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(Puzmueckas XuMHsi HAHOMATEPUAIIOB)

- JUIsl TPOBEJCHUS 3aHATUH CEMUHAPCKOrO THUIA, KOHCYJIbTAallUM, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTallMi C KOMIUIEKTOM CIEIHaTU3UpPOBAHHON yuyeOHOW MeOeld U TeXHUYECKUMU
CpeAcTBaMu O0YUEHHS;

- JUId TPOBEICHHS 3aHATHH CEMHUHAPCKOrO THIMA, KOHCYJIbTAlMM, TEKYIIEro KOHTPOIS H
MPOMEKYTOYHOM aTTECTAIlMH, BBIMOJIHCHUS MPOCKTOB C KOMIUIEKTOM CHEIHATM3UPOBAHHON y4eOHOU
MeOeNu U TEXHUYECKHUMHU CPeICTBaMU O0yUEHUSI.

Jlaboparopus, ocHaIeHHas JIA0OpaTOPHBIM 000PYAOBaHHEM, KOMIUIEKTOM CHEIHAIN3HPOBAHHON
y4eOHOH MeOenu M TeXHHYSCKHMMH CpeAcTBaMH oOydueHHs (MOJSPU3AIMOHHBIA MHKPOCKOI C
TEPMOCTOJIMKOM U KOMILICKTHI IIPEHapaToB C KUJAKHMH KPHUCTAIAMH).

[Tomemienue mJjis CaMOCTOSITENILHOM pabOThI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTM3UpPOBAHHON
yueOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUEHUs K cetu «HTepHeT» n
obecnieuenueM goctymna B DUOC.

JemMoHCcTpanoHHOe 000pyAoBaHue (HOYTOYK, MPOEKTOP U KpaH) U yueOHO-HArJIsIHbIE TOCOOUs
JUISL 3aHSTUHA JIEKIIMOHHOTO THIIA, OOECIEeYUBAIOIIUNE TEMaTHYEeCKHE WJUIIOCTpAuK (Tpe3eHTalllH,
BHJIEOMAaTEPHAIIbI ).
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ABTOp paboueii mnporpaMMbl JHCHHIUIMHBI: OQOYeHm Kageopvl HeOp2aHuyeckou u
AHATUMUYECKOU XUMUY, KAHOUOam Xumuyeckux Hayk Pedopoe M.C.

[TporpaMma paccMOTpeHa U yTBep)XKIeHa Ha 3acefaHuM Kadeapbl HEOpraHWYecKoW U
aHAIUTHYECKOH XUMHUH
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