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COCTABUTE/JIN:

W.B. boruek, noueHT kadeapbl 3JIEKTPOHHOW TEXHUKH W TEXHOJIOTHM YUYPEKICHHS
oOpa3zoBaHust «beJopyCcCKUW TOCYIapCTBEHHbIM YHUBEPCUTET HH(POPMATUKU U
PAINO3TIEKTPOHUKIY, KAHIUAAT TEXHUYECKUX HAYK;

A.A. Tlo3HsK, TOUIEHT Kadeapbl dJIEKTPOHHOM TEXHUKUA M TEXHOJOTUU YUPEKICHUS
oOpa3zoBaHusi «beJopycCKUi TOCYNapCTBEHHbIM YHUBEPCUTET HHPOPMATUKU U
PAINO3TIEKTPOHUKIY, KAHIUAAT PU3UKO-MAaTEMAaTUYECKUX HAYK, JOLEHT.

PEIIEH3EHTBI:

Kadenpa xumum, TEXHOJOTHUU 3JIEKTPOXUMHUYECKHX MPOU3BOJICTB W MaTepuajoB
AIIEKTPOHHON TEXHUKH YUpEexJAeHUsS oOpazoBaHusi «beropycckuii rocyaapCcTBEHHBIN
TEXHOJIOTUIECKU yHUBepcuTeT» (mpotokona Ne 9 ot 19.04.2023);

K.B. JloOpero, 3aBeayroniuii oTpaciieBO Hay4yHO-UCCIEA0OBATEIBCKOU JabopaTopuu
«/HHOBAIIMOHHAsI 3HEPreTHKa» HAyYHO-UCCIEI0BATEIbCKOIO IOJIUTEXHUYECKOIO
MHCTUTYTa bemopyccKoro HalMOHAJIBHOIO TEXHUYECKOIO YHHUBEPCHUTETA, JIOKTOP
($u3MKO-MaTEMaTUYECKUX HAYK, Ipodeccop

PEKOMEHJOBAHA K YTBEPXKJIEHHWIO B KAUECTBE IPUMEPHOM:
Kadenpoii 31eKTpOHHOW TEXHUKM U TEXHOJOTMH YUYPEXKICHHUS OOpa3oBaHUs
«benopycckuit rocyJapCTBEHHBIN YHUBEPCUTET UH(OPMaTUKU 17}
pannossieKTpoHuK» (poTokoi Ne 16 ot 10.04.2023);

Hay4dHOo-MeTOIMYECKHMM  COBETOM  YUpekJeHus oOpa3oBaHusi «benopycckuid
rOCYJapCTBEHHBII  yHUBEpCUTET  MHPOPMATUKA U PAJAUOIIEKTPOHUKI
(mpotokoit Ne oT ):

Hay4HO-MeTOAMYECKHMM COBETOM IO 3JEKTPOHHBIM CHUCTEMaM W TEXHOJOTHAM
VY4eOHO-MeTOINYECKOro 00bEeIMHEHUS IO 00pa30BaHUIO B 00JIaCTH UHPOPMATUKH U
pPazvodIEKTPOHUKH (ITPOTOKOJT Ne oT );

HaydHOo-Me€TOAMYECKHM COBETOM IO MHUKPO- M HAHOJJIEKTPOHHOM TEXHHKE,
HaHOMaTepuajlaM M HAHOTEXHOJOTHSM Y4eOHO-METOAMUYECKOro OOBEAWHEHHS IO

00pa3oBaHUIO B obnacTu UH(GOPMATUKH U PaaNO3TIEKTPOHUKHU
(mpoTtokon Ne 16 ot 17.04.2023).

OtBerctBeHHbIN 3a penakuuto: C.C. IummapoHok
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MNOACHUTEJIBHASA 3AIIMCKA

XAPAKTEPUCTHUKA YUYEBHOHN JJUCLIUITJIMHBI

[IpumepHass ydeOHass TmporpaMmMa IO YyYEOHOM JTUCHUIUIMHE «XHMHS»
paspaboTaHa /I CTYJICHTOB YYPEKICHUH BBICIIIET0 00pa30BaHMs, 00YJaIONIUXCS 110
criennasibHOCTSIM 6-05-0713-02 DnekTpoHHBIE CUCTEMBI M TeXHOJOTHH, 6-05-0717-01
HanoTexHonmornu ©  HaHOMATepuajdbl B  COOTBETCTBUH C  TPeOOBAHUSAMH
o0pa30oBaTeNbHBIX CTAHIAPTOB OOIIEro BBICIIETO OOpa30BaHUA € TPUMEPHBIX
y4eOHBIX IJIAHOB BHINICYKAa3aHHBIX CIIEIUATLHOCTEH.

Xumus  SBASETCS OMHOM w3  (QyHIAMEHTAIBHBIX €CTECTBEHHOHAYYHBIX
TUCIUTIINH, 3HAHUE  KOTOPOM  WrpaeT BaXHYK pOJb B  IOJATOTOBKE
BBICOKOKBATM(DHIIMPOBAHHBIX CIEIIUATUCTOB TEXHUYECKOTO MPOQHIIsi, 00Iagar0nux
IITUPOKUM CIEKTPOM 3HAHHMH W YMEHHM, CTIOCOOHBIX PeliaTh CIOXKHBIE MPAKTUICCKHE
3a1a4u.

NHTeHCMBHOE pa3BUTHE COBPEMEHHOM TEXHHMKH, HOBEHIIHUX TEXHOJIOTHH,
BBICOKOTEXHOJIOTUYHBIX W HAyKOEMKHX IPOM3BOJACTB, CO3JlaHHEC MAaTEpPHUAJIOB C
0COOBIMH 33/TAHHBIMH CBOMCTBAMH, PEIICHUE YKOJIOTHYECKUX MPOOJIEM HEBO3MOXKHO
0e3 rayOOKMX 3HAaHMM O CTPOCHHHM M CBOMCTBAX BEIIECTB, HMX B3aHMMHBIX
MpEeBpaIIEHUsIX, OOIIUX 3aKOHOMEPHOCTAX (PU3HKO-XMMHUYECKHX IPOIIECCOB, YTO
SIBJISICTCSI TIPEIMETOM M3YUICHHS] XUMHH.

IEJIN, 3AZTAYH, POJIb YUYEEHOU JUCLIUTIJIMHBI

Henn yuyeOHON AMCUMIUIMHBL (OPMUPOBAHUE HAYYHOTO MHUPOBO33PEHUS
Y Pa3BUTHE XUMHUYECKOTO MBIIUIEHUS OyQyIIMX  CHEIHUANKMCTOB;  CO3/JaHHE
TEOPETUUECKON 0a3bl AJIsl peUIeHMs MPaKTUUYECKUX 3ajad, CBSA3aHHBIX C CO3JaHHEM
HOBBIX MaTEPHAJIOB U COBPEMEHHBIX TEXHOJIOTUH.

3anaun yueOHOM TUCITUIINHBL:

(opMupOBaHUE LEIOCTHOrO MPEACTABICHUS O XUMHHM KaK HayKe, OCHOBHBIX
HaIIpaBJICHUAX €€ PA3BUTHUS U HOBEMIINX JOCTHKEHUSX;

(opMupoBaHue 3HaHUM OO0 OCHOBHBIX 3aKOHaX M 3aKOHOMEPHOCTSIX XHUMHUH,
CTPOEHUU BEILIECTBA U MPUPOJIE XUMUUYECKON CBSI3U, O 3aKOHOMEPHOCTSIX MPOTEKAHUS
Pa3IMYHBIX XMMUYECKUX MPOIIECCOB,;

oOy4eHre NPUMEHEHHUIO METO/I0B XUMUYECKUX PACUETOB,;

(dbopMHpOBaHUE IKCTIEPUMEHTATIBHBIX HABBIKOB CTY/IC€HTOB.

VYyeOHast nuciuminHa «XuMmus» 0a3upyeTcsl Ha 3HAHMSX MO XUMUU B 00ObeMe
Kypca o0miero cpemHero ooOpaszoBaHus. B cBowo odepenr ydeOHas JUCITUIUIMHA
«Xumus» sBIsieTcs: 0a30M I TakuX Y4eOHBIX IUCLMIUIMH, Kak «be3omnacHocTb
KU3HENEATEIIbHOCTH ~ YeNIOBeKa», «DPU3MKO-XMMUYECKHE OCHOBBI  MHKpPO- U
HAHOBJIEKTPOHUKN», «Marepualibl HIEKTPOHHOM TEXHUKIY, TAKKE YIEOHBIX JUCIUTLTIH
KOMITIOHEHTa yupexJIeHHs o0pazoBaHus «Pusnueckas Xumus», «KosmonaHas XumMus»,
«Opranuyeckas XUMUs M XUMUSI TOJIMMEPOBY , «Heopranuueckas XUMus».
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TPEBOBAHNMA K YPOBHIO OCBOEHUS]
COLEPKAHMA YUEBHOU JUCLUIIJIMHBI

B pesynbrare wu3ydeHuss y4eOHOM IUCHUIUIUHBI «XuUMHUS» (HopMUpyeTcs
cienytomas 6azoBasi nmpodeccruoHaabHas KOMIETEHIUS: aHATM3UPOBATh BEIECTBA,
UX CBOMCTBA, CTPOCHHUE M MPEBPAIICHUS, TPOUCXOASIINE B PE3yIbTaTe XUMHUECKUX
peaKkiMii, pacCYUTHIBATh PE3yJIbTaThl XUMHUYECKMX PEAKIHA B COOTBETCTBHH C
3aKOHAMH XUMUHU.

B pe3ynbraTte nzydeHus yuyeOHON AUCIUILIIMHBI 00YyYaIOIIHICs JOJIKEH:

3HaMb:

0a30ByI0 XMMHYECKYI0 TEPMHUHOJOTHIO, OCHOBHBIC TMOHSTHUS WU 3aKOHBI, HX
MaTEMaTUYECKOE BbIPAKEHUE;

OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PEAKIMM, pEaKHOHHYIO
CHOCOOHOCTh BEIIECTB Ha OCHOBAHWU 3HAHMWA O CTPOEHHMM aToMa, MEPUOJUYECKON
CUCTEME JIEMEHTOB U XMMHUYECKOU CBS3H;

OCHOBBI XMMUHU KOHCTPYKIIMOHHBIX MaTEpHAJIOB;

yMemy:

IPUMEHATH OCHOBHBIE XUMUYECKHE 3aKOHBI MPU PELICHUM KOHKPETHBIX 3a/1a4
B [IPAKTUYECKOM JAESATEIBHOCTH;

UCIIOJIb30BaTh TEOPETHUECKHE TOJIOKEHUS Y4YeOHOM JUCHUIUIMHBI —[pU
U3YYEHUU CHEIUATbHBIX JUCIMILINH;

UCIIOJIb30BaTh ~ HAYYHBIE  METOJMKM TMpPU  MPOBEACHUM  XUMHUYECKUX
HKCIIEPUMEHTOB;

enadems:

METOJMKOM pacyueTra Mo ypaBHEHUIO XUMAYECKON pEaKLINH;

HaBBIKAMHM XMMHUYECKOI'O 3KCIIEPUMEHTA U UCCIIEIOBAHMS,

HaBbIKaMH HCII0JIb30BaHMSI METO10B 00PaOOTKY MOJYyUYEHHBIX PE3yIbTaTOB.

B pamkax o0pa3oBarenbHOrO Mmporecca Mo y4eOHON JUCIUIUIMHE «XUMUSD)
CTYACHT JOJDKEH MPUOOPECTH HE TOJBKO TEOPETHUYECKHUE M MPAKTUYECKUE 3HaHU,
YMEHHs ¥ HaBBIKM I10 CIELUAIBHOCTH, HO U Pa3BUTh CBOW LICHHOCTHO-JIMYHOCTHBIN,
JyXOBHBIN MOTEHIMAN, CPOPMUPOBATh KayecTBa MAaTPUOTa U TPaKJaHUHA, TOTOBOTO
K AaKTMBHOMY Y4YacCTHIO B DJKOHOMHUYECKOW, MPOU3BOJCTBEHHOM, COLMAJIbHO-
KyJIbTYPHOI ¥ OOIIECTBEHHOM KU3HU CTPAHBI.

Jns cneuuanbHocTH 6-05-0713-02 DneKTpoHHBIE CHUCTEMBI M TEXHOJIOTHMU
npuMmepHas yueOHast mporpamma paccuutanHa Ha 108 yueOnbix yacoB, u3 Hux — 50
aynuTopHBIX. [IpuMepHOe pacmpezeneHue ayJuTOPHBIX YacOB MO BUIAM 3aHSATHI:
nexuuu — 18 yacoB, mabopaTopHbie 3aHATUS — 16 "yacoB, mpakTuyeckue 3aHaTusi — 16
YacoB.

Jlna  cnemumansHocTd  6-05-0717-01 HanoTexHOMOTMM M HaHOMAaTEpHUAJIbI
npuMepHasi yaeOHas mporpamma paccuuTana Ha 198 ydeOHbIX "acoB, u3 HuX — /4
aynuTopHbIX. IIpuMepHOe pacnpezieneHue ayIUTOPHBIX YacOB IO BUJAM 3aHSATHH:
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aexuuu — 34 daca, nmabopatopHblie 3aHATUS — 24 yaca, MpakTHYeCKHe 3aHATHS — 16

qacCoOB.

INPUMEPHBIA TEMATUUYECKHUM ILIAH

ons cneyuanvrocmu 6-05-0713-02 Dnexmponnvie cucmemvt u mexronocuu |
ons cneyuanviocmu 6-05-0717-01 Hanomexnonoauu u nanHomamepuaivl

L o)
x = =
3 (=9 3
an < Q
HaumeHoBaHMe pasnena, TeMbl & | s & = T =
O = o = (e} E ) E
E N 4d4 49 QS = 2R
8 X33 Sz | &Z
A F 5 =8 | =8
Paznen 1. OOmereopernueckne Bompockl |44 /68| 16/32 | 12/20 | 16/ 16
XUMHH
Tema 1. Bsenenme. OcHoBHble moHstus u | 4/10 | 2/4 -14 212
3aKOHBI XUMHUH
Tewma 2. CTpoeHne aToMa ¥ XUMHAYECKasl CBSI3h 4/12 | 21/8 -/ - 214
Tema 3. 3akoHOMepHOCTH mpoTekanust Gusuko- |12/12| 4/6 414 4]2
XMMHYCECKHX IPOIIECCOB
Tema 4. PactBopnl. Peakiuum B pactBopax | 8/34 | 2/14 | 4/12 | 2/8
9JICKTPOJIMTOB
Tema 5. Dnexrpoxumuueckue rmporeccel | 16/- | 6/- 4] - 6/-
SIBJICHHS
Paznen 2. OcHOBBI xumuu | 6/6 212 414 -/ -
KOHCTPYKIHOHHBIX MATEPHAJIOB
Tema 6. MeTasutbl ¥ OJTYTTPOBOTHUKH 6/6 212 4]4 -/ -
Hroro: 50/74|18/34|16/24 | 16/16
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COJEPXKXAHUE YYEBHOI'O MATEPUAJIA

Pazpnen 1. OBIHETEOPETUYECKHUE BOITPOCBHI XUMHNHA

Tema 1. BBEAEHUE. OCHOBHBLIE ITOHATHUSA 1 3AKOHbBI XM

XUMHSI KaK paszell eCTeCTBO3HAHUA. 3HAYCHUE XMMUU B U3YYEHUM IPHUPOJBI,
B Pa3BUTHM TEXHHUKU U NPOMBIIMIIEHHOCTH. OCHOBHBIE NOHATHS U 3aKOHBl XMMHH.
OKBUBAJIGHTBI W DKBUBAJIEHTHBIE MAacChl MPOCTBIX M CIOXHBIX  BEIIECTB,
HKBUBAJICHTHBIE 00BEMBI. 3aKOH YKBUBAJICHTOB.

Tema 2. CTPOEHUE ATOMA U XUMHNYECKAA CBA3b

2.1. Cmpoenue amoma. CTpoeHHe aToMHOTO sapa. J[BoWCTBeHHas mpupoaa
aneMeHTapHbIX vacTull. [IpuHuun HeompenenenHocrel ['elizenOepra. KBaHTOBBIE
yuciaa. ATOMHbBIE  opOuTand. XapakTep  paclpeiesieHuss JIIEKTPOHOB B
MHOTO3JIEKTPOHHBIX aToMmax. KBaHTOBO-MexaHWYeCKHE 3aKOHbl: npuHuun Ilaymnm,
npaswio XyHaa, npasuiia KineukoBckoro. DneKTpoHHbIE POPMYJIIbl AaTOMOB.

2.2. [lepuoouueckuii  3axkoH U  NepuoOOUHecKas Ccucmema  3I1eMeHmO8.
CoBpemeHHas (HopMyIHpOBKa MEPUOANUECKOTO 3akoHa. CTpyKTypa NEpHOANYECKON
cucreMsl. [1eprognYHOCTh CBOMCTB 3JIEMEHTOB.

2.3. Xumuueckas ceaszw. TUIbl XUMHUYECKON cBs13U. KoBanieHTHAdA CBI3b. MeTox
BAJICHTHBIX CBs3eld. MexaHu3Mbl 0Opa3OBaHMS KOBAJEHTHOW CBs3M. OCHOBHbBIE
CBOMCTBA KOBaJEHTHOU CBA3U. G- U T-CBA3U. [ mOpuam3amus. Meroa MONEKyJIApHBIX
opOutaneit. MowuHas, MeTauiMyeckas, BOJIOPOJHAS CBs3b. MEXMOIEKYIIpHOE
B3aMMO/ICHCTBHUE. ArperarHoe COCTOSIHUE BEILIECTB. OcobenHoctu
KOHJICHCUPOBAHHOT'O COCTOSIHHUS.

Tema 3. 3BAKOHOMEPHOCTHU IMTPOTEKAHUA ®U3UKO-XUMHNYECKUX
[TPOLECCOB

3.1. Kunemuxa  ¢pusuxo-xumuueckux  npoyeccog. CKOpPOCTb  (HHU3UKO-
XUMUYECKUX TIporieccoB. DakTOPhI, BIUSAIOMIAE HA CKOPOCTh MPOTEKaHUS (HHU3UKO-
XUMHUYECKUX TMpOIECCOB. 3akoH aeiicTBusi macc. [IpaBuno Baut-I'odda. Dueprus
aKTUBAallMA. YpaBHEHHE AppeHuyca. OHepreruueckas auarpamma. BrusHue
KaTajgn3aTopa Ha CKOPOCTh MPOTEKAHUS PEAKITHH.

3.2. Xumuuecxoe pagnogecue. OOpaTUMOCTb (PU3UKO-XUMUYECKUX MPOLECCOB.
Xumuueckoe paBHoBecue. KunHernueckoe ycmoBue paBHOBecus. Dakrtopesl,
BIIMSIFOIIME HA cocTostHME paBHOBecus. [Ipunuun Jle-Ilarense.

3.3. Tepmoounamuka duzuKo-xumueckux npoyeccos. OcCHOBHBIC
TEPMOJIMHAMUYECKUE TIOHSTHS. 3aKOHBl TEPMOJMHAMHUKHU. TeruioBod »dhdexT
(GU3UKO-XMMHUYECKUX TIPOIECCOB. 3akoHbl TepMoxumuu. CBoOOOIHAs dHEPrus
['u66ca. Omnpenenenne TEPMOIUHAMUYECKON BO3MOXKHOCTH TMPOTEKAHUS TMpOIlecca.
TepMmoauHaMHUUeCKOE yCIOBUE PAaBHOBECHSI.

Tema 4. PACTBOPHI. PEAKIIMM B PACTBOPAX BJIEKTPOJIMTOB
4.1. Pacmeopwi, ux ocHosuvle xapakmepucmuxu. OOIIHUE TMNpeaCTaBICHUS
0 pacTBoOpax, ux kinaccudukaius. CrrocoOsl BEIpaXEHUSI KOHIICHTPAIMH PACTBOPOB.
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4.2. Teopuu wxucrom u ochosanuti. Pa3zBuTHe B3IVISIIOB HA KUCIOTHI U
ocHOBaHMs. [IpoTOHHas Teopusi KHUCIOT MW OCHOBaHMW  bpencrena-Jloypu.
DJNIEKTpOHHAs TEOPHsI KUCIIOT U OCHOBaHUM JIprouca.

4.3. Dnexkmpoaumsl. Peaxyuu 6 pacmeopax 31eKkmpoaumos. INEKTPOIUTHI, UX
KJ1accuukanus. DIEKTPOIUTHYECKAS TVCCOLIAALINS. KonnuectBeHHbIe
XapaKTepUCTUKU  TMPOLECCOB  auccouuann. FoHHOE mNpou3BeNEeHHUE  BOJIBI.
Bomopoaneii  mokazarelb. Peaxkmun MOHHOTO oOMeHa. [IpousBenenue
pactBopuMOCTH. ['maponus conerd. KonmuecTBEeHHbIE XapaKTEPUCTUKU THUIPOJIU3A.
dakTOophI, BIUSIONINE HA TTTyOUHY MPOTEKaHUs TUAPOJIN3a.

4.4. Komnnekcuvle coedunenusi. CTPYKTypa ¢ CBOWCTBA KOMIUIEKCHBIX
coenuHeHnid. Knaccupukanuss W HOMEHKIATypa KOMIUIEKCHBIX COEIUHEHUH.
KommiekcoobpazoBarenu, muranabl. KoopanHanuonHoe yucio. XMMUYECKas CBSI3b B
KOMIUIEKCHBIX COEIUHEHUSX. M30Mepus KOMIUIEKCHBIX coenHeHul. PaBHOBecue B
pacTBOpax KOMILUIEKCHBIX COECIMHEHUN, €ro KOJMYECTBEHHbBIE XapaKTEPUCTHKHU.
[IpuMeHeHUE U POJIb KOMIUIEKCHBIX COEAUHEHHUI.

4.5. OkucnrumenvHo-6occmanogumenvhvie peaxyuu. IIpolieccbl OKUCICHUS U
BOCCTAHOBJICHUS.  BakHedlIue  OKHCIWTEIM W  BOCCTAHOBHUTENH. MeToabl
COCTaBJICHUS YPABHEHUN OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHA.

Tewma 5. DJIEKTPOXUMHUYECKHUE TTPOLHECCHI U SABJIEHU A

5.1. Onekmpoonvie nomenyuanel. I anveanuueckue snemenmsi. llpenmer u
COJICp’)KaHUE DICKTPOXUMHUU. JIEKTPOAbl, HX Kiaccuukauus. IJIEKTPOIHBIC
MOTEHUHANIBI. DJIEKTPOXMMHWYECKAW PpsIi  HANPSOKEHWM METauloB. Y PaBHEHHUE
Hepucra. T'anmbBaHMYECKHE SIEMEHTHI, MX OCHOBHBIC XapaKTEPUCTHUKHU. SIBIEHUE
MOJISIPU3ALNM B FaJIbBAHUYECKHUX JIEMEHTAX. XUMHUUYECKHE UCTOUYHUKHU TOKA.

5.2. Dnekmponu3z. INEKTPOIN3 BOJHBIX PACTBOPOB IJICKTPOJIUTOB HA MHEPTHBIX
Y aKTUBHBIX JJIEKTpoAax. KaroiHble M aHOAHBIE MPOLIECCHI. SBIIEHUS NOJISpU3ALNAN
Y TIEPEHAIPSKEHUST TIPU DJIEKTPOJIU3E. DJIEKTPOJIM3 paciuiaBoB. 3akoHbl Papajes.
[IprmeHeHune mpoueccoB AIEKTPOIIN3a B TEXHUKE.

5.3. Kopposuss  memannoe u  memoovl  3awumvl. XAMHYECKas U
AIEKTPOXUMUYECKAsT KOPPO3US. OIJIEKTPOAHBIE TMPOLECCHl, MPOTEKAIIINE MpHU
AIEKTPOXUMHUYECKON KOPPO3uU. MeToIbl 3alUThl OT KOPPO3HH.

Paznen 2. OCHOBbBI XMMHWHU KOHCTPYKIMOHHBIX MATEPUAJIOB

Tema 6. METAJIJIBI U TTOJIVITPOBOJHMKHU
6.1. Memannwi. OO1ias xapakTepUCTHKA METAJUIOB, HaXOXJACHHE B MPUPO/IE.
CrniocoObl osTy4eHus. Pusnveckue U XMMUYSCKHE CBOMCTBA MeTauioB. CoeTMHCHHUS
¥ cIUiaBbl. [[puMEHEHNE METaJIOB U CIUIABOB B KOHCTPYKITMOHHOW TEXHUKE.
6.2. Ilonynposoonuxu. TlomynpoBoguuku, ux kinaccudukamms. [lomyuenue,
¢usnveckne W XUMHUYECKHME  CBOWCTBA  IOJYNPOBOAHUKOB.  IIpumMeHeHwme
HOJTYTIPOBOIHUKOB B TEXHHKE.
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NHOPOPMALNOHHO-METOANYECKASA YACTD

JINTEPATYPA

OCHOBHA#A

1. Axmetos, H. C. O6mast u HeopraHuveckass XUMHs : YYeOHHUK JJisi BYy30B /
H. C. AxmetoB. — Mocksa : Jlans, 2021. — 744 c.

2. Kapanetpsta, M. X. OOmiass ¥ HeopraHuyeckass XUMHS : Y4eOHUK IS
By30B / M. X. Kapanerssun, C. U. [Ipakun. — Mocksa : Jlenann, 2018. — 600 c.

3. 'munaka, H.JI. O6mas xumus. B 2 tomax. T.1 : ydeOHuK mis By30B /
H. JI. 'nunka; non penakuueit B. A. TlonkoBa, A. B. babkoBa. — Mockga : IOpaiir,
2023. - 353 c.

4. KopoBun, H. B. OOmas xumus : y4eOHHMK JUIsl CTY. YYPEKJICHHUM BBICII.
npod. obpazoranus / H. B. KopoBun. — Mocksa : Akagemus, 2013. — 496 c.

5. Vraii, S. A. O6mas u Heopranuueckass xumus : yueOnuk / 5. A. Yrai. —
Mocksa : Beicmias mkoia, 2007. — 526 c.

JOITOJIHUTEJIBHASA

1. O6mas xumusa. Teopus u 3amaum: ydeOHOe mocobOue / moxa pen.
H. B. Koposuna, H. B. Kynemosa. — Cankr-IletepOypr : Jlans, 2014. — 496 c.

2. I'munka, H. JI. 3agaun u ynpakxHeHHs MO 00IIel XuMuH : yaeOHoe ocooue
st By30B / H. JI. I'munka ; nox pen. B. A. PabunoBuua, X. M. PyOunoii. — Mocksa :
Nurerpan-IIpecc, 2005. — 240 c.

3. 'munxka, H. JI. OGmiast xumus : yuebnuk nms By3oB / H. JI. 'munka. — CaHKT-
[lerepOypr : Xumus, 2003. — 728 c.

4. Ipobamesa, T. H. O0mas xumus : yueonuk / T. H. J[pobamesa. — PocToB
Ha [lony : ®enukc, 2004. — 447 c.

5. Bonkos, A. W. bonbmoi xumudeckuit cnpaBounuk / A. W. Bonkos,
N. M. XKapckuii. — Munck : CoBpeMmennas mkona, 2005. — 608 c.

METOIUYECKHE PEKOMEHJIAIINN I10 OPI AHU3ALIN
1 BBITIOJIHEHNIO CAMOCTOATEJIBHOU PABOTBI CTYJIEHTOB

[Ipu wu3ydyeHun y4yeOHOW JUCHUIUIMHBI PEKOMEHIYETCS HCIOJb30BaTh
cienyromue (opMbl CAMOCTOATEIbLHON PaOOTHI:

caMOCTOsATeNIbHAsg padoTa B BUJE PEIICHUS] MHAUBUAYAJIbHBIX 3aJaHUI, B TOM
YHCJie Pa3HOYPOBHEBBIX;

BBITIOJIHEHUE JJOMAIIIHETO 3aJaHus pa3HOTO YPOBHS CIOXKHOCTH;

o(opMJIEHUE OTYETOB MO BBHIIIOJIHEHHBIM JJA00OPATOPHBIM padoTam;

M3y4YE€HHE BBIHECEHHOTO Ha CaMOCTOSITENBbHYIO MPOpPabOTKY TEOpPETHUYECKOIrO
MaTtepuana.
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HEPEYEHb PEKOMEHAYEMbBIX CPEACTB JUATHOCTHUKH
KOMIIETEHIIMN CTYJIEHTA

[IpumepHbpIMM  yuyeOHBIMU IUIaHAMU 110  crenualibHocTsIM  6-05-0713-02
OnexkTpoHHbIEe cuUcCTeMbl ©  TexHosnoruu, 6-05-0717-01 HanorexHomorun u
HaHOMAaTepHalibl B KauecTBe (OPMBbI NPOMEKYTOYHOM arTecTallid MO0 y4eOHOM
TUCHUIUIMHE «XUMHUSD pEeKOMeHayeTcss 3k3ameH. OlleHKa YYEOHBIX JTOCTHXKEHHM
CTYZCHTA MPOU3BOIUTCS MO ACCITHOAIILHOM 1IKaJe.

JIns  TeKyllero KOHTPOJS 1O Y4eOHOW JUCHUIUIMHE W JUAarHOCTUKHU
KOMIETEHIIMI CTY/IEHTOB MOT'YT HCIOJIb30BaThCS CIEAYIONUE (POPMBI:

YCTHBIM OIIPOC;

TECTHI;

KOHTPOJIbHBIE pa0OTHI;

MUCHbMEHHBIE OTYETHI IO BHITIOJIHEHHBIM JIA0OPAaTOPHBIM paboTaM ¢ UX YCTHOMU
WM MTUCbMEHHOM 3aIIUTON.

PEKOMEHAYEMBIE METO/IbI (TEXHOJIOI'MN) OBYYEHUW A

OcCHOBHBIE PEKOMEHJIyeMbI€ METOJbl (TEXHOJOTHUH) OOy4YeHHsI, OTBEYAIOIIUE
HEJSM U 3371a4aM Y4eOHOM TUCIIUTIITUHBI:

00BSICHUTEITLHO-UJUTFOCTPATUBHBIA METO/;

XUMUYECKUN IKCTIEPUMEHT;

MH(POPMAITMOHHO-KOMMYHHUKAIIMOHHASI TEXHOJIOTHS,

TEXHOJIOTUSI MOJIYJIbHOTO O0yUYEHHS;

TEXHOJIOTHS YPOBHEBOU nuddepeHunam.

ITPUMEPHBII ITEPEYEHL TEM JIABOPATOPHBIX 3AHSATUI

Jns cneyuanvnocmu 6-05-0713-02 Dnexmponnvie cucmemol u mexHoI02UU.

1. Kunetuka GU3HKO-XUMUYECKHUX MTPOILIECCOB. XMMUYECKOE PAaBHOBECHE.

2. DNeKTpouThl. Peakiinu B pacTBOpax 3J1€KTPOJIUTOB.

3. DIEKTPOXUMHUYECKUE TIPOLIECCHI U SIBJICHUSI.

4. Pa3pyiieHre METaJJIOB TOJA JCHCTBHUEM OKpYXKalomeh cpeiabl U METOb
3aIUTHI OT KOPPO3HH.

Jlns cneyuanvnocmu 6-05-0717-01 Hanomexnono2uu u Hanomamepuaio.
1. XuMu4eckue 3KBUBAJICHTHI MPOCTHIX U CJIOKHBIX BEIIECTB.

2. Kunetnka (pU3MKO-XUMHUYECKHUX MPOILIECCOB. XUMHUECKOE PAaBHOBECHE.
3. DnekTponuThl. Peakuuu B pacTBOpax 3JE€KTPOJTUTOB.

4. KoMIIeKCHbIE COSTUHEHUS.

5. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

6. [lomyueHue 1 XuMHYECKHE CBOMCTBA METAJLIOB.
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[TPUMEPHBII ITEPEYEHb TEM ITPAKTUUYECKHNX 3AHATUN

Jns cneyuanvnocmu 6-05-0713-02 Dnexmponnvie cucmemol U mexHOIOUU:

LONoakrwdE

KonmuecTBeHHBIC 3aKOHBI XUMUH.

Kunernka pU3MKO-XUMHUYECKHIX TPOIECCOB. XUMUIECKOE PAaBHOBECHE.
OneHka TepMOJAMHAMUYECKON BEPOSATHOCTH MPOTEKAHUS PEAKIUY.
DneKkTponuThl. Peakiinu B pacTBOpax 31€KTPOIUTOB.

["anbBaHWYECKUE DIIEMEHTHI.

DNEKTPOIU3 COJIEH.

MeTamibl. DAEKTPOXUMHUYECKass KOPPO3HUs METAILIOB.

CtpoeHne aToMa U XUMHUYECKas CBSI3b.

s cneyuanvnocmu 6-05-0717-01 Hanomexuonoeuu u Hanomamepuaiol .

NN E

DOKBHUBAJIEHThI POCTHIX U CIIOKHBIX BEIIECTB. 3AKOH SKBUBAJICHTOB.
DIEKTPOHHOE CTPOEHUE aTOMa.

XUMUYECKas CBSI3b U CTPOECHUE MOJIEKY.

Kunernka GpuU3MKO-XUMHUECKHX MPOIIECCOB. XUMHUECKOE PaBHOBECHE.
BoJiHbIE pacTBOPHI 3JEKTPOTUTOB.

I'maponus conen.

KoMmruiekcHble COETUHEHHUS.

OKUCIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKITUU.



