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1. Ilesin ocBOEHUS AUCHMUILIMHBI

[lenpro OCBOGHUS MUCHMILIMHBI XUMHUS SBISETCS obOecredeHne (PyHIaMEHTAIBLHOW MOATOTOBKHU
OakanaBpoB HampasieHHs moarotoBku 28.03.01 «HaHOTeXHOIOTMM MU MHUKPOCHCTEMHAss TEXHUKa» IO
TEOPETHUUECKUM BOIIPOCAM XMMHHU HAa OCHOBE YCBOCHHUSI OCHOBHBIX 3aKOHOB XMMHHU, CBOMCTB BEIIECTB,
3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUUECKHUX PEaKIIHUi, SKCIIEPUMEHTAIbHBIX POLIECCOB HAYKH.

2. MecTo nucuumianibl B cTpyktype OIT

Juctummaa « XUMUsD» SIBISIETCS 00s13aTebHOM U oTHOCHUTCS K B1.0.12 dactu o0pa3oBaTenbHOU
nporpaMmel «MaTepuanbl MUKPO- U HAHOCUCTEMHOM TeXHUKWY. M3yueHne TuCIUIUIMHBL « XUMUS» UIET
napajuieIbHO ¢ aucuurimimHaMu «Marematuka» u «Pu3nkKa», COBMECTHO ¢ KOTOPHIMH OHA BBICTYIAECT
Kak (¢yHIaMEHTalbHAasg OCHOBAa TMOCTI)KEHUSA IUCHUIUIMH «Du3ndeckas xumus», «OpraHnuyeckas
xuMus», «MarepuarioBeieHHe HAHO CTPYKTYPUPOBAHHBIX MaTEpHUAJIOB». YCICIIHOE OCBOCHHE
TUCIUIUIMHBL «XUMHsD OylIeT CIOCOOCTBOBAaTh T'OTOBHOCTH CTYACHTOB JIEMOHCTPHPOBATH 0Oa30BBIC
3HAaHUST B 00JIACTU €CTECTBEHHO-HAYYHBIX JUCIUIUIMH, TPUMEHSST WX [UIS peIIeHUus 3a7ad
9KCIIEPUMEHTAILHOTO UCCIIeI0OBAHUS.

CTyAeHT, IPUCTYMAIMINNA K U3YYCHHUIO TUCIUIUIMHEI, TOJDKCH 00J1aaTh CICIyIONIMMH BXOJIHBIM
3HAHUSAM U YMEHUSM:

3HaTh: OCHOBHBIC TIOJIO)KCHHSI, METOJBl U 3aKOHBI XHUMHH, 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUYECKHX PEaKIIHii; 3JIeMeHTapHbIe IPaBHIIa TEXHUKH 0€30IaCHOCTH;

YMeTh: MPUMEHSITh OCHOBHBIE 3aKOHBI XUMUU TIPH 0O0CYKJIEHUHU TTOJTYYEHHBIX PE3YyJIbTATOB,

HmeTh: oOmMe MpeAcTaBleHUs O MNpPeaMEeTe; HAaBBIKM pPELICHUS XUMHUYECKHX 3ajay; HaBBIKU
paboThl B XUMUYECKON JTAOOPATOPUM C MCIIOIB30BAHHEM HEOOXOJAMMOT0 O0OPYIOBAHUS U CTEKJISTHHOU
MOCYbI.

3. Ill1anupyemMble pe3yJbTaThl 00yUeHHUsI 10 THCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPHIX CMIOCOOCTBYET AMCIUIIINHA

ITpu ocBOEHUU TUCHMITIIMHBI (POPMUPYIOTCS ClEAyIOUIMe KoMreTeHIun B cooTBeTcTBUU ¢ PI'OC
BO no nanHOMY HarpaBlIeHHIO TIOATOTOBKH:

a) yauBepcanbHbie (YK): HeT.
0) obmenpodeccuonanpubie (OIIK):

OIIK-1. CnocobeH pemarh 3a1aun MpoecCUOHATBLHON JEsTeIbHOCTH HAa OCHOBE NPUMEHEHUS
€CTeCTBEHHOHAYYHBIX M OOIIECHMH)KEHEPHBIX 3HAHWH, METOJOB MAaTEeMaTW4YeCKOro aHalu3a H
MOJIEIIUPOBAHMS.

OIIK-3. Cnoco0OeH npoBOAWTH U3MEPEHHs U HaOMOJeHus, oOpadaTbiBaTh U INPEACTABIATH
HKCHIEpUMEHTANIbHbIE JJaHHBIE.
B) npodeccuonanbubie (I1K): Her.

3.2. llepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
HHIUKATOPAMU JOCTHKeHUsI GopMHUPYeMBbIX KOMIeTeHIH i

B pesynbTare 0CBOCHUS IUCHUILTUHBI 00YYaIOUUICs JOKEH:

3namp: TEeopeTHUECKHE OCHOBBI HEOPTaHMYECKOW XHMHH; CYINTHOCTh XUMHUYECKHX PEaKInud |
IPOIIECCOB, CTPOCHHE aTOMa W TEOPHI0 XMMHYECKOH CBsSI3M, OCHOBHBIE KJIACCHI HEOPIaHUYECKUX
BEIICCTB, WX IIOJNlydYeHHE, XMUMHYECKHE CBOWCTBA; OCHOBHBIC TIOJIOKEHUS W TOHATUS DHEPIETHKU
XUMHUYECKHX MPOIECCOB, XMMUYECKOH KUHETUKH, METO/bI pacueTa XUMHUECKOTr0 PaBHOBECHS], TEOPHUIO
KOMIUIEKCHBIX XUMHUYECKHX COCAMHEHUH, HOMEHKIIATYPY XUMHYECKUX COCTUHEHNH, OCHOBHBIE KIIACCHI
XUMHUYECKHX COEJIMHEHHH, TEOPHUIO PACTBOPOB, TEOPUU KOJUIOMJIHOTO COCTOSIHUS BEIECTBA, MPUHIUIIBI
paboThl y4eOHO-HAyYHOW ammapaTypbl, HWCHOJIB3YeMOW Ui TPOBENEHHUS (PH3UKO-XHMHYECKHX
HKCIEPUMEHTOB, NpaBmia O€30MacHOCTH MpH pPaboTe € PTYThIO, JErKO BOCIIAMEHSIONIMMUCT WU
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B3PBIBOOIIACHBIMM ~ BEILIECTBAMM, KHUCJIOTaMHU U IIEJ0YaMH, XHMHYECKON MOCYJO0H, NPHUHLHUIIBI
COOJTIOICHHSI AIIEKTPOOE30MaCHOCTH IpH paboTe Ha mpubopax u ycranoBkax (YK-1).

Ymems: wucnonbp3zoBaTh TEOpETUYECKHWE 3HAHUS W IPAKTUUYECKUE HABBIKU, IOJYYEHHBIE IPHU
W3YYEHUU JIUCUUIUIMHBI, BBIIOJHATH XUMUYECKUUA SKCHEPUMEHT, MPOBOJIUTH CTEXHMOMETPUUYECKUE
pacueTbl XMMHUYECKHUX IMPOIIECCOB, OKa3aTh IMEPBYIO MOMOIIb JIHIIAM, MOCTPaJaBIIMM Mpu paboTe B
xumuueckor naboparopuu (OIIK-3); wHTEpnpeTHpoBaTh pPe3yabTaThl XHUMHUYECKOTO SKCIHEPUMEHTA,
COCTABJISITh YPAaBHEHHsS XHMHUYECKUX PEaKlMil, B TOM YHCIE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakmii (OITK-1).

Hmemsv npaxmuueckuii onvim/HUmemsv HagvlKu. TPOBEACHUS XWMHUYECKOIO SKCIEPUMEHTA,
pacueToB 1o XumuueckuM Qopmyinam, (OIIK-3); pabOThI CO CHpaBOYHOl JUTEPATYpOH, B TOM YHCIE C
npuBlicyeHHeM HH(GOPMAIMOHHBIX 0a3 JaHHBIX, CAMOCTOSTEIBHOIO NPUOOpPETEHHS HOBBIX 3HAHUN U
YMEHUH C TIOMOLIbI0 HH(MOPMALMOHHBIX TEXHOJOTHH, C TOCIEAYIONIMM HX HWCIOJIb30BAHUEM B
MpakTU4YecKou nestenbHocTu (OITK-1).

4. O0beM U coiepKaHue TN CHUTITTHHBI
O0beM AUCHUTUTMHBI COCTABIISAET 4 3aueTHbIe eAMHUIBI (144 akageMHUecKuX yaca).

4.1. Conep:xaHue JAUCHUIVIMHBI 1O pa3genam (TeMaM), COOTHECEHHOe C BHJIAMU U
TPYA0EMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 THIIA

OO0beM MHOW KOHTAaKTHOH pabOThI M CaMOCTOSATEIBHOW pabOThl 00yYaromierocs 1Mo TUCIHILIHHE
yKa3aH B y4eOHOM IuTaHe 00pa3oBaTeIbHON IPOTPaMMB.

Ne Bunpl 3anartuii, ux @opMBbI TEKYIIETO
/1 Paznenst (TeMsbr) 00BEM (B ak.uacax, Mo KOHTPOJISL yCIIEBAEMOCTH (1o
JIACIIATUTHBI % OYHOI/3a049HO#T hopme OYHOI/3a049HO# (hopMe 00yICHUsI)
% o0yuJeHHs)
3 Sansus Sausrus MDOopMBI TIPOMEKYTOUHO
JICKIIUOH- CEMUHap- aTTeCTaI[UH
HOro TUuIia CKOro tuima
1. | Bgeoenue. Tema 1. 2 2 4 nabop. | mpoBepKa OMOPHBIX
OcHoBHbIE NONONCEHUs AMOMHO- sanAamue | CUrHaJIOB K pa3geily, OTYET
MONEKVIAPHO20 YYEHUSL. 2 npakm. | 1o 1abopaTopHOil paboTe
Cmexuomempuueckue  3aKOHbL sanamue
XUMUU.
2. | Tema2. Cmpoenue amoma. 2 4 4 npaxm. | mpoBepKa OTIOPHBIX
Ilepuoouueckuti 3akon u 3aumAmue | CUTHaJIOB K pa3aciy

nepuooudecKas cucmema
anemenmos J[.U. Menoeneesa.

3 Tema 3. Xumuueckas cea3v. 2 4 4npaxm. | IpoBepKa OMOPHBIX
OcnosHule 8U0bl XUMUYECKOT 3anamue | CUTHAJIOB K pas3jieiny
ceazu. Cmpoenue u ceoticmea
seuecms.

4 | Tema 4. Dnepeemurxa xumuuecKux 2 6 4 nabop. | mpoBepKa OTIOPHBIX
peaxyuii. CKopocmb XuMu4eckou 3anamue | CUTHaJIOB K pas3Jieiny, OTYeT
peaxyuu. Xumuueckoe pasHosecue. 2 npaxm. | 110 1abopaTOpHOil paboTe

3anamue

S Tema 5. Konnueamusnvie 2 6 4 npakm. | mpoBepKa OMOPHBIX
ceoticmea pacmeopos. Pacmeopui 3aHAmue | CUrHaJIOB K pa3Jeiy

HEINEKmMpOIUnos.
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6 | Tema 6,7. Oxucaumenvro — 2 6 4 nabop. | mpoBepKa OMOPHBIX
80CCMAHOBUMENIbHbBLE NPOYECCHL. 3anAmue | CUrHajloB K pa3Jeny, OT4ET
OcnosHnbie knaccol 2 npakm. | o 1abopaToOpHOl
Heop2anu4eckux CoOeOUHEeHU. sanamue

7. | Tema 8. Koopounayuonnvie 2 6 4 nabop. | mpoBepKa OMOPHBIX
coeounenus. IIpoyeccol 3anAmue | CUrHaJIoB K pa3zeny, OT4ET
KOMNIEKCO00pa308aHUSL. 110 J1abopaTopHoii padote

UTOTO: 34 34 3ader ¢ OLEHKOMI

4.2. Pa3BepHyTO€ ONUCAHME COJePKAHUA TUCUHUILIMHBI M0 pa3iesam (TeMmam)

Beéeoenue. Xumus u matepus. Onpenenenne u Meroasl xumuu. OCHOBHasi mpoOsiemMa U 3Tarbl
pPa3BUTHUS XUMHHU.

Tema 1: AtomHO-MoJieKyJsipHOE YyueHUE. OCHOBHBIE TOJOXKEHUS ATOMHO-MOJEKYJISIPHOTO
yueHusi. OCHOBHBIE 3aKOHbI XUMHH. CTEXMOMETPUUYECKNE 3aKOHbI XUMHUH.

Tema 2: CtpoeHue aToMa, KBAHTOBO — MEXaHUYECKUE MPECTABICHUS B XUMUU. J|BONCTBEHHAs
pHUpo/Ia IEKTPoHA. BeposSTHOCTHBINM XapakTep 3aKOHOB MUKpoMHpa. AToMHBIe opOutanu. KBaHToBbIe
yucna. [lepponnunocTts cBOMCTB 3neMeHToB. [lepuoanyeckuii 3akon . . Menaeneera. CoBpeMeHHOE
CoJIepKaHUE NEPUOINYECKOTO 3aKOHA.

Tema 3: XuMuueckas CBsI3b U CTPOEHHE MOJIEKyJl. Meraminyeckas cBa3b. KoBaneHTHast CBA3b €
nozuunu mMetooB BC n MO. XapakTepuCTHKH KOBaJEHTHOW cBsi3U. HampaBlieHHOCTh KOBaJIEHTHOM
cBs3u. Merton MonekyysipHbIX opOuTaneil. IlonsipHOCTH MOJIEKYJ, Te€OMETpUYEecKas CTPYKTypa.
BonopoaHas cBs3b. MeXMOIEKYIIPHOE B3aUMOJEICTBHE.

Tema 4. Dnepretnka XUMHUYeCKMX peakuud. CKOpOCTb XUMHUYECKOM peakuuu. XUMHYECKOe
paBHOBecre. CKOPOCTb XMMUUYECKOH peakmi. XUMHYECKOE PAaBHOBECHE.

Tema 5. Konnurarusaeie CBOMCTBA  PAaCTBOPOB. PactBops! HEDJIEKTPOJIUTOB.
TepmoanHamuueckue (GakTopbl mpouecca pacTBopeHus. MpeanbHble pacTBOpbl. PacTBOPUMOCTS.
BnusHne Ha pacTBOpUMOCTh BHEIIHUX yciaoBUM. Pa30aBieHHbIE pacTBOPH HEIIEKTPOJIUTOB.
TemnepaTypsl KUIIEHHs U 3aMep3aHus pacTBOpoB. OCMOTHYECKOE NaBiIeHUE. PacTBOPHI 2JIEKTPOJIUTOB.
Peakuuu B BOAHBIX pacTBOpax. DJIEKTPONPOBOAHOCTh pacTBOPOB OCHOBBI TEOPUU ANEKTPOIUTHUECKON
nucconuanuu. loHHbIe paBHOBECHs 1 OOMEHHBIE PEaKIIMU B pacTBOPAX JIEKTPOJUTOB. [ uaposus.

Tema 6. OKUCINTENBHO — BOCCTAHOBMTEJbHBIE MpouLecchl. OKHUCIUTENN U BOCCTAHOBHUTEIU.
Knaccudpukanus u mnpumepbl peakuuid OKHUCIEHUS — BoccTaHOBIeHUs. OIlEHKa OKHUCIUTEIbHO-
BOCCTAHOBUTEJILHOM CITOCOOHOCTH BEIIECTB. YPaBHEHMsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKLUM.
OnexTpoau3 BeuiecTs. Koppo3us meTanios.

Tema 7. OcHOBHBIE KJIACChl HEOPraHUYECKUX COEAUHEHMH. CTENEHU OKUCIEHMsS DJIEMEHTOB B
coenuHeHusx. HomeHknatypa HeopraHmdyeckux coequHeHuid. OKHUCIUTETd U BOCCTAHOBUTEIH.
Kucnorsl n ocHoBanus. OcaguTenn U pacCTBOPUTEIN.

Tema 8. KoopaunanmoHnHsie coequaenus. [Ipomecch koMmiekcooopa3oBanus. XapaKTepUCTUKA
KOMIUIEKCHBIX 4acTul. Panmyc kommiekca. KoopaunaumonHoe umciio. Homenknatypa. fBienue
U30MEPHH.

5. O6pa3zoBare/ibHbIE TEXHOJIOTHHI

Hcnonp3yeTcs TpaJulIMOHHAsl TEXHOJIOTHUS MTPOBEAEHUS 1a00paTOpHBIX paboT no obmel xumuu. [1o
Kax/10i1 paboTe opopmisieTcss MMCbMEHHBIN OTYeT, colepKalluii onucaHue padoThl, ee pe3yibTaThl, a
TakKe MX KpaTkuil aHanu3. CTy€HT JOJDKEH 3amucaTh ypaBHEHUS peakluid, 00BbsICHUTHh HaOJt01aeMble
SBJICHUS C TIO3UIMIA M3BECTHBIX €My 3aKOHOMEPHOCTeH XMMHMU W (DHU3HMKH, PAacCUUTATh OIIMOKH B
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OIpesieNIIEMBIX B X0/1€ paObOThl BEJIMUMHAX, [TONBITATHCS BBIIBUTh HCTOYHMKHM OLIMOOK U OTKJIOHEHHWH B
XOJI€ 9KCIIEPUMEHTA.

Bce comepxaHue cOCTOMT M3 CEeMU MOJYJEH, KaXAblii M3 KOTOPBIX BKJIIOYAET B ce0sl JICKLMH,
CEeMUHaphl, 1a00PATOPHbIE 3aHATUS, 3alaHUS AJIS1 CAMOCTOSITEIbHON pabOTBhI.

OCHOBOI CaMOCTOSATENILHOW AEATENbHOCTU SIBJISETCS CAMOCTOATEIBHOE PACCMOTPEHUE PaA3/IeioB
TEOPHH U U3yYSHHE METO/I0B MPH MOATOTOBKE K JIAOOPAaTOPHBIM paboTaM.

6. YueOHO-MeTOIHYECKOE 0DecrieyeHre CaMOCTOSITeJIbHOI padoThl 00y4YaoUIUXCst
CamocTtosTenbHas paboTa CTyJeHTa MPEeanojiaraeT caMOCTOATEIbHYIO MOJATOTOBKY TEOPETUYECKUX
pas3ienoB M HW3y4YeHHE METOAMYECKMX MAaTepHajoB IpU IOATOTOBKE K Ja0OpaTOpHBIM paboTam,
O(OpPMIICHUH OTYETOB IO MPOAEIAHHBIM JabOPaTOpPHBIM paboTaM, TEOPETHUECKYIO MOATOTOBKY K
KOHTPOJILHBIM pa0doTaM M KOJUIOKBHyMax B (popme coOecenoBaHHs, KOMIBIOTEPHOTO WIH OJIaHKOBOTO
TECTUPOBAHUSL.

Y4eOHO-MeTOINYECKOE 00ECIIEYeHHE CaMOCTOSATENbHOW pPAa0OThl CTYAEHTOB IpPU H3YUEHHUH
TUCIUIUIMHBL «XUMHS» TPEICTaBICHO METOAMYECKUMHU pa3paboTkamu KadeApbl HEOpPraHMYeCKOH H
AHATUTHYECKOM XMMHUH MIBaHOBCKOTO rOCYHUBEPCUTETA.

JInst TeKy1ero KOHTpOJs 3HAHUM MCMOJb3YyeTCs 2 JOMAllHUX KOHTPOJBHBIX 3a/IaHUs M0 TeMaM
«OCHOBHbIE TOHATHUS M 3aKOHbI XMMHMU. OCHOBHBIE IOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO YYEHHUS» U
«MHOTOKOMITOHEHTHBIE CUCTEMBI, PACTBOPBI», 2 MUCHbMEHHBIE KOHTPOJIbHBIE PaOOTHI U 4 KOJIOKBUYMA,
OXBaTBHIBAKOIIME BCE paszeiibl Kypca «llepnoanyHOCTh CBOWMCTB 31€MEHTOB. [leproanyeckuil 3aKOH»,
«OKHCIUTENPHO-BOCCTAHOBUTEIIbHBIE TTpoLecchl. KOOpIMHAMOHHBIE COEOUHEHUS», «XUMUYECKUE
AJIEMEHTHl U UX COEIMHEHUS», «DJIEMEHThl XMMUYECKONH TEPMOJMHAMUKA U XUMHUYECKOW KHUHETHUKNY,
«PaBHOBecHsI B pacTBOpax 3JEKTPOIUTOBY.

7. XapaKkTepUCTHKA OLICHOYHBIX CPeACTB /UIA TeKyLero KOHTPOJISI YCIeBaeMOCTH M
NPOMEKYTOYHOH aTTecTalMH 00y4aroIuXCcs M0 JMCIUIITIHHE

Cucrema KOHTpOJIA IO KypCy BKJIIOYAeT: BXOJHOM KOHTpOJb (TECT Ha HayajgbHOE 3HaHUE
CTYJE€HTOM OCHOB XMMHH); TEKYIINHA KOHTPOJIb U UTOTOBBIA KOHTPOJIb 10 KYpCY — 3a4eT C OLIEHKOM.

KauecTBO OCBOEHMS CTyIEHTOM MaTepuana AMCLMIIIMHBI OLICHMBAECTCS Ha 3adere, KOTOPBIN
MPOXOJUT 10 CMEIIaHHOW YCTHO-IMChbMEHHOHU (opMe.

Texkymmii KOHTPOJb MpeanojaraeT IMpOBEACHHE MPOBEPOUYHBIX KOHTPOJBHBIX paboT, caady
KOJJIOKBUYMOB, BBINOJHEHHE AOMAIIHUX 33JaHUN, a TAKXKe€ pe3yJbTaThl BHIIOIHEHHS J1a00OpaTOPHOIO
npaktukyma. Ilepen xaxaoi nabopaTopHoil paboToil BeneTcst onpoc-I0IycK K J1abopaTopHOi pabore.
CryneHT o00s13aH TOKa3aThb 3HaHHA HEOOXOJMMOrO TEOPETHMUECKOro MaTepuaja U METOJIUK
uccnenoBanuid. [locne kaxoil 1aboparopHOi pabOTHI CTYACHT MUIIET OTUET U 3alIMIIAET €ro Mepes
IIpenoaaBaTeieM.

B xadyecTBE HTOrOBOTO KOHTPOJIS UCIIONB3YETCS TPAAULIMOHHAS CUCTEMA IIPOBEICHU 3a4€Ta C
OLICHKOM 0 OMJIeTy MpU YCTHO-MMCbMEHHOM MHIMBUYabHOM OMPOCE, KOTOpask BKIIIOUAET BOMPOCHI
pa3zenoB Kypca U 3a1a4u.

Kpumepuu OYEeHKU 3auema.

L4 OICHKA «OTJIHWYHO» BBICTABIACTCA CTYACHTY, C€CJIIM IIOJHOCTBIO PACKPBITO COACPKAHUC
BOIIPOCOB ouiera u IIpaBHUJIBHO PCIICHA 3aJ1a4a,

L4 OIICHKA «XOpOUIO» BBICTABJIACTCA CTYACHTY, CCJIIM OJJUH U3 BOIIPOCOB PACKPLIT YaCTUYHO,

L4 OIICHKA «YOOBJICTBOPUTCIBHO» BLICTABJIACTCA CTYACHTY, CCJIM JaH MOJHEIA OTBET TOJBKO Ha
OIWH U3 NPCHJIOKCHHBIX BOIPOCOB HIIM HUMCHOTCA CYHICCTBCHHBIC HCETOYHOCTH B OTBCTAX Ha 00a
BOIIpOCa, a TAKXKE HE IMMOJIHOCTHIO PEIICHA 3a4a4a,

L OLICHKA «HCYAOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYACHTY, C€CJIM OTBE€TbBI Ha BOIIPOCHI
OTCYTCTBYIOT HUJIU €CJIN OAHBI OIIMOOYHBIC OTBETHI HA KaXXIbIH BOIIPOC U HC PCIICHA 3a/1a4a.
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8. YueOHO-MeTOAMYeCKOe M MH(pOpPManMOHHOE o0ecreyeHne TUCIUIIIHHbI
Pexomenayemas iureparypa (OCHOBHast)

1. Heopranuueckas xumus: B 3 1. /yue6nx/ Ilog pea. FO.J1. TpetbsixoBa — M.: M3garenbckuii HeHTp
Axanemus, 2007. — 352¢. ISBN 5-7695-2532-0.

2. Epémun B.B., bopmesckuii A.Sl. Xumust nns ¢pusukoB — M: Maremnekt, 2012. — 848c. ISBN
978-5-91559-092-1.

3. O6mas xumus : B 2 T. T. 1 : yueOHUK a5 akanemudeckoro O6akanaBpuata / H. JI. ['uuka ; mox
pen. B. A. IlonkoBa, A. B. babkoBa. — 19-e¢ u3a., nepepad. u mon. — M. : M3gaTenbCcTBO
FOpaiit, 2015. — 359 c. — Cepus : bakanaBp. Akanemudeckuit kypc. ISBN 978-5-9916-5847-8
ISBN 978-5-9916-5971-0 (t. 1)

4. AxmeroB H.C. O6mas u Heopranudeckas xumus. — M.: Beicmas mkoma, 2005. ISBN 5-06-
003363-5.

5. Kysemenko H.E., Epemun B.B., [lonkos B.A. Hayana xumuu.: yueOuuk — M.:2007.-383c. ISBN:
5-472-02772-1

Pexomenayemas imreparypa (10NM0JHUTEIbHAS)

1. P.A. Jlunun u ap. XuUMHYECKHE CBOMCTBA HEOPraHMYECKUX BemlecTB. /yueOHux/M.: Xumus,
2000. 480 c. ISBN: 5-7245-1163-0.

2. 3ajmauu W ynpaxHeHus 1o obmen xumun: Yueb. nocooue/b.M. Anamcon, O.H. I'onuapyxk, B.H.
Kampimosa u np.; Iox pea. H.B. Koposuna.— 3-e u3z., ucrip.— M.: Beicmr. mk., 2006.— 255 c.
ISBN 5-06-004140-9

3. Vraii S.J1. O6mas xumust — M: Beicmas mkosa, 2000. 527¢. ISBN: 5-06-003751-7

4. YuebHoe mocobue st XuM.-TexHoil. By3oB / Ilog pen. P.A. Jluguna. — M.: Beicmias mikona,
1990. — 319 c. — ISBN 5-06-000664-6.

Meroanyeckue yKa3aHus

1. Xumnueckass cBs3b B Heopranumdeckux coenuHeHusx. Cocrasutenu: [.I.Maiigauenko,
C.A.Crip0Oy. U3a-Bo «/IBaHOBCKHMI TOCYapCTBEHHBIN YHUBEpCcUTETY», 2008.

2. CKopocTh XMMHUYECKON peakuuu U xumudyeckoe paBHoBecue. Coctasurens: . D.I1eipay. U3n-Bo
«/BaHOBCKMI rocyapcTBEHHBIN yHUBEpcUTeT», 2006.

3. MonHoe paBHOBecue B pacTBopax nsnekTponutoB. CocraBurens: [.I.Maiinauenko.. U3n-Bo
«/BaHOBCKMI rocyiapcTBEHHBIN yHUBEpcUTeT», 2007.

4. CpoiicTBa OuOTreHHBIX 3yeMeHTOB M ux coeauHeHuid. Cocrasurens: C.A. CeipOy. U3n-Bo
«/IBaHOBCKMI TOCYIApCTBEHHBIA yHUBEpCUTET», 2007.

5. DHeprerrka u HarpaBJIeHHOCTh xuMuueckux nporeccos. Cocrasurens C.A. Coip0Oy, Jopodeena FO.C.
N3n-Bo «VIBaHOBCKMI TOCYIapCTBEHHBIN yHUBEpCUTET», 2009.

6. COopHUK 1a00paTOPHBIX PadOT MO MPAKTUKYMY 10 HEOPraHWYECKOW XMMHUHU IO TEMaM: «KOMIUIEKCHbIE
COCIUHCHUS, «THUAPOJIU3 coneﬁ», «OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN). CocraButenp: C.A.
Crip0y, Hopodeesa FO.C. Uzn-Bo «BaHOBCKHII rocyjapcTBEHHBINH YHUBEpCHTET», 2007.

Pecypchl HHpOPMALIMOHHO-TEJIEKOMMYHHUKAUMOHHOM ceTH « MHTEpHET»:
Cuctema D3JIGKTPOHHOM TIOJJIEPKKHA 0Opa3oBaTeNbHOrO mporecca «Moil  YHHBEPCHTET)
https://uni.ivanovo.ac.ru

[Tpodeccnonanbuble 0a3bl JaHHBIX U MH(OOPMAIIHOHHO-CIIPABOYHBIE CUCTEMBI:


https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/

OcHoBHas npodeccuoHanbHas oOpazoBaTebHas MporpaMmma
28.03.01 HaHOTeXHOJIOTUH U MUKPOCHCTEMHAs TEXHUKA
(Marepuaiibl MEKPO- ¥ HAHOCUCTEMHON TEXHUKH)

OBbC «YuuBepcuTeTckas oubanoreka ommain» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DnexTponnas oubnuoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

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

[Tporpammuoe oOecriedueHue: omepanuonHas cucremMa Microsoft Windows, makeT o¢uCHBIX
nporpamm Microsoft Office u(umm) LibreOffice, unrepuer-6paysep Microsoft Edge m(mmm) Yandex
Browser.

JlonoJTHUTeIbHBIE PecypChl

http://www.alhimikov.net
http://www.himhelp.ru
http://www.xumuk.ru
http://www.alhimik.ru
http://chem.msu.su/rus/teaching/thermo
www.biblioclub.ru
http://lib.ivanovo.ac.ru
. http://lib.ivanovo.ac.ru/index.php/ek
http //lib.ivanovo.ac.ru/cgi-bin/zgate

LN~ WNE

9. MatepuajibHO-TeXHHYeCKoe o0ecneyeHue T CIUIITHHBI

Y4eOHble ayIUTOPUU:

— JUTSI TIPOBENICHHSI 3aHATHI JICKIIMOHHOTO THUIA C KOMILIEKTOM CHEIHaIH3UPOBAHHON y4eOHOU
MeOenM M TEXHHYECKUMH CpEACTBAaMH OOY4YeHHMs, CIyKallUMU [ TPeAOCTaBICHHUsS y4eOHOH
uH(popMaluu O0IbIION ayAUTOPUH;

— JUIsl TIPOBENEHHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMA, TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOW  aTTECTAllMH, BBIOJHEHHUS KYPCOBBIX pabOT  (IPOEKTOB) C  KOMIUIEKTOM
CHeMaTU3UPOBAHHON yueOHOM MeOeIn U TEXHUUYECKUMH CpeJICTBAMU 00yUeHHs.

JlaGopaTopuu, ocHallieHHbIE JaOOPaTOPHBIM 000PYI0BaHHEM, KOMILJIEKTOM CIIEIMAIU3UPOBAHHON
yueOHOI Mebenu U TEXHUYECKUMU CPEICTBAaMH 00y4eHUsl.

[Tomemienue asi CaMOCTOSATENBHOW pabOTHI, OCHAIEHHOE KOMIUIEKTOM CIHEIHaTN3UPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOM TEeXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHHsS K ceTu «MHTepHeT» u
obecnieuenuem noctymna B UOC.

JleMoHCcTpanoHHOe 000pYy/I0BaHHE W y4eOHO-HAIIAJHBIE MOCOOUs JUIs 3aHATHH JIEKIIMOHHOTO
TUTa, 00ECTICYMBAIOIINE TEMATHUECKUE WILTIOCTPAITUH: TIEPCOHAEHBIA KOMITBIOTED, TIPOEKTOP, IKPaH.

ABTOp(bI) paboueil nporpaMMbl AUCHMILUIMHBI. JOUEHT Kadeapbl (QyHIaMEHTAIbHOM U
NPUKJIAJAHON XUMHUH, KaHTUAAT XuMudeckux Hayk Jlopogeena 10.C.

[Iporpamma paccMoTpeHa W yTBep:KJIeHa Ha 3acelaHuM Kadeapsl (QyHIaMEHTaIbHOM U
npukiagHo xumun 28 aBrycra 2024 r., mpotokon Ne 1

Ipunoxenne 1. Meroauueckue ykazaHus sl 00y4alOMUXCs 110 OCBOEHUIO U CIUNIHHBI

Ipunoxkenne 2. @oH OLEHOYHBIX CPEACTB /IS MPOBEIEHUsI MPOMEKYTOUYHOM aTTeCTAIMHI
00y4YarIIMXCS M0 TUCHUIINHE.


http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
http://www.alhimikov.net/
http://www.himhelp.ru/
http://www.хиmиk.ru/
http://www.alhimik.ru/
http://chem.msu.su/rus/teaching/thermo
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/

