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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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[porpammy muctmIuiHbl paspadotai(a)(n): npodeccop, a.H. Jesaros ®@.B. (Kadenpa HeopraHndeckon XUMIK, XMMUYECKUIA
nHCeTUTyT M. A.M. Bytneposa), Fedor.Devyatov@kpfu.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
KOMIIeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH aHAIM3UPOBATh 331a4U MPOpECCHOHAIIBHON JIESITEIbHOCTH HA OCHOBE MOJIOKEHHH,

[3aKOHOB 1 METOJOB B obacti MaT€MaTHUKU, ECTECTBEHHBIX U TEXHUYECKUX HAYK

OIIK-2 CriocobeH (hopMyJIpoBaTh 3a1a41 MPOoheCCHOHAIBHON JIESITEbHOCTHA Ha OCHOBE 3HAHUH
MpOIIBHBIX Pa3JeioB MaTEMAaTHUECKNX, TEXHUUECKHX M €CTECTBEHHO-HAYYHBIX JUCIUTUINH
(Mopyien)

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
HoyokeH 3HATh:

JlaHHast mporpaMma BBOAUT B KPYT' XUMHUYECKHX MOHATUH. OOyJalonuiAcs JOJKEH 3HaTh OCHOBBI OOIIer XUMUU 1 XUMHH
3JIEMEHTOB B 00beMe Kypca cpeiHei 1mKkosbl. OCBOeHUE JaHHOTO Kypca HEOOXOIMMO /ISl YCBOSHUSI TTOCTIEIYIOINX
JTUCLIUTUIAH, CBSI3aHHBIX C XUMUEn

JloKeH yMeTh:

- IOHUMATbh, YTO XUMHUS [IPeICTaBIsAET COOON OUCLMIUIMHY, HHTETPUPYIOLIYI0 OCHOBHBIE IOCTHKEHUS XUMUYECKUX HayK,,
KOTOpas SIBJISIETCS COCTABHOM YaCThI0 €CTECTBO3HAHUS U CILY’KUT HEOOXOOUMOM CTYNEHBIO AJIs YIIyOJIeHHOrO IOHUMAaHHUS
CIIEIMAIbHBIX XMMUUYECKUX JTUCIUILINH.

-O6J'[aﬂaTI) TCOPETUICCKUMU 3HAHUAMU 00 OCHOBHBIX 3aKOHAX XWMHHU, 3HATb obacT MNPUMEHEHHNA 3TUX 3aKOHOB U
NOHUMATh UX NPUHIUIINATIBHBIC BO3MOKHOCTH .

- OpPHEHTUPOBATLCS B Y4eOHOM, MOHOrpauuecKOoii, CIPaBOYHON U KYPHATIBHOM IUTEpaType B 001aCTH 00IIeld XUMHH.
- IPUOOPECTH HABBIKY BHITIOJTHEHUS TPOCTEHIINX XUMHYECKUX PACYETOB M OCHOBHBIX TIPHEMOB paOOTHI C Pa3IMYHBIMUA
KJIaccaM¥l HEOPraHNYECKHX BELIECTB

JlomxeH BIafeTh:

pa60TaTI) C XUMHUYCCKUMU PEAKTUBAMU, PACTBOPUTEIIAMMU, Ha60paTOpHI>IM XUMHUYECCKUM 060py,HOBaHI/IeM;

MPOU3BOJUTH PACUETHI, CBSI3aHHbBIE C IPUTOTOBJIEHUEM PACTBOPOB 3aJaHHOIN KOHILIEHTPAINHU, OIIpe/leIeHUeEM
TEPMOAUHAMUYECKUX U KMHETHUECKUX XapaKTEPUCTUK XUMUYECKUX MTPOLECCOB, ONpPEAEeHUEM CTEXUOMETPUN XUMUUECKUX
peaKImii; onpeesieHueM YCIOBHIA 00Opa30BaHUs OCAJKOB TPYJHO PACTBOPHIMBIX BEINECTB U JIp.;

HCIOJIb30BATh NPUHIUIT IEPUOANYHOCTU 1 HepI/IOHI/I‘{CCKyIO CUCTEMY Ui NIPpEACKAa3aHUA CBOMCTBa ITPOCTBHIX U CJIOKHBIX
XUMHUYECCKHUX COCIII/IHCHI/Iﬁ n 3aKOHOMepHOCTCﬁ B UX UBMCHCHUMU;

MPOBOJMTDH MPOCTON YUeOHO-UCCIIEOBATEILCKUI SKCIIEPUMEHT HAa OCHOBE BJIaJIeHHsI OCHOBHBIMU MIPHEMAMH TEXHUKH PaboT
B JIaGOpaTOpUH;

IMPON3BOAUTDL OLIEHKY HOFpeLHHOCTeﬁ PE3YILTATOB (bl/lSI/IKO—XI/IMPI‘leCKOFO IKCIICPUMEHTA;

oopMIISATH Pe3yJIbTaThl SIKCIIEPUMEHTAIBHBIX U TEOPETUYECKUX padboT, hOPMYIMpPOBATh BHIBOJIBIL.

JloJkeH IeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

IPOBEJECHUS XUMUUYECKOTO SKCIIEPUMEHTA;

- BBISIBJICHUS B3aIMOCBSI3U MEXKy CTPYKTYPOH, CBOMCTBAMY 1 PEAKIIMOHHON CIIOCOOHOCTHIO XUMUYECKHUX COeJUHEHUH;

- KOHTPOJISl IPaBUJIbHOCTY IOJTyYEHHBIX PE3yJIbTaTOB;

- aHaJIM3a XMMHUYECKUX TPOLIECCOB, MPOUCXOASIIMX PH B3aUMOJCHCTBIN BELIECTB, paciyeTa BOZMOKHOCTH UX ITPOTEKaHUST;
- IPOBE/ICHUs] KAUECTBEHHOTO ¥ KOJIMYECTBEHHOIO aHAJIN3a;
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- IOATOTOBKH! U BBICTYIIJICHUS C IPE3CHTAUAMU HA 3aJAHHBIE TEMBbI;

2. Mecro guctuminasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruiHa (MOAyJb) BKModeHa B paszfen "B1.0.12 [ucnurumast (Mogym)" OCHOBHOH MPOoecCHOHANBHOMN
obpazoBatenbHol nporpammsl 27.03.05 "MuuoBatuka (Y paBieHe MHHOBAIMOHHBIMY [TPOEKTAMU B chepe BBICOKUX
TEXHOJIOTHI)" 1 OTHOCUTCA K 00s3arenpHoi yactu OITOIT BO.

OcBauBaercs Ha | kypce B 1 cemectpe.

3. O0beM gquCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX eIHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BblIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4awIuxcs ¢ npemnogasareieM (10 BHAaAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcsa

OO011ast TPyIOEMKOCTh JUCIMILUIMHBI COCTaBIsAET 4 3a4eTHhIX(bie) enuHuIl(bl) Ha 144 vaca(oB).

KonraktHast pabota - 51 4aca(oB), B TOM umcrie Jekuun - 34 yaca(oB), npaktuueckue 3ausartus - 0 yaca(oB), 1abopaTtopHbie
paboTsl - 16 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM paboThl - 1 yaca(oB).

CamocTosTenbHast padoTa - 57 yaca(oB).
Kontposns (3auér / 3x3amen) - 36 daca(oB).
dopma MpoMeKyTOUHOT'O KOHTPOJIsI AMCLIMIUTMHBL: 9K3aMeH B 1 cemectpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jiesaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJIHY€CTBA aKaJeMHYeCKHX YaCcOB U BH/IOB y4eOHbIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IVIaH KOHTAKTHOH H CaMOCTOSITeJbHOM Pa6oThI 0 JUCHHILINHE (MOIYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYAOEMKOCThb (B Yacax) cTod-

N Paznennl qucuuniuaub / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| TeJab-
Mo ayJas MECTP| Bcero | B 3JI. | YeCKHe | YecKHe |TOpHbIE |TOpHbIe | Hasd
¢dopme BaHsTHA,| B 3J. [padoThL| B3I pa-

Bcero | copme | Bcero | popme | OoTa

Tema 1. OcHOBHBIE IOHATHSA U 3aKOHbBI XUMHH.
1. |OcHOBHBIE KJIACCHl HEOPTAaHUYECKUX BEIECTB 1 2 0 0 0 2 0 6

Tema 2. CtpoeHue aToma.
KoprmyckyJsipHO-BOJTHOBBIE CBOCTBA
MUKPOYACTUL. 3aMOJHEHHE JIEKTPOHAMU
SHEPreTHYEeCKUX YPOBHEHN 1

2. (momyposHeiil.Knaccuguxanus snemenros. [Iposaner| 1 4 0 0 0 0 0 6
21ekTpoHOoB. [IpaBuia Kieukosckoro. CBoiicTBa
aTOMOB (pa3Mepbl, MOTEHINAN HOHU3AIINH,
CPOJICTBO K 3JIEKTPOHY).

Tema 3. Xummnueckas cBA3b. MeTO BAJIEHTHBIX
3. |cBs3eit. MeTon MOJIEKYJISIPHBIX OpOUTAIEH. 1 5 0 0 0 0 0 7

Tema 4. TepmoanHaMuKa XUMHUYECKUX MTPOLIECCOB.
3akoH ['ecca. Pacuer Temnosbix a¢ppexTon

4. |peakuuil. IlepBslii 3akoH TepMoauHamMuKu. Bropoii | 1 5 0 0 0 2 0 6
3aKOH TEPMOJUHAMUKH.

Tema 5. XuMmuueckass KHUHETHKA. 3aKOH JEHCTBUSA
Macc. MoJIeKyJIIpHOCTD 1 TMOPSIOK PEAKLIH.

5. |Karanus. DHeprus aktuBauuu. O6paTumbie 1 2 0 0 0 0 0 6
peakuuu. [Tpunuun Jle Ilarense - BpayHa.

Tema 6. PactBopsl. CriocoObI BEIpaKeHusI

KOHLIEHTpanuii pactBopoB. KosmmraTreHbie
6. |cBoiicTBa. PacTBOpPHI HEANEKTPOIUTOB. 3aKOHBI 1 2 0 0 0 2 0 6
Paynsa, Bant-I'odda (ocmoTudeckoe gaBieHue).
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
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
Tema 7. PactBopel 21€KTpouTOB. CUilbHBIE U
cnabble aneKTposuThl. CTeneHb AUCCOLUAlNY,
- |KOHCTaHTa MCCOLMAIIMY. 3akoH pa3baBieHus 1 4 0 0 0 3 0 6
" |octBanbpa. PacTBOpBI CUIIBHBIX JIEKTPOJIMTOB.
Teopus [lebasn-Xokkens
Tema 8. OKMCIUTENILHO-BOCCTAHOBUTE IHHBIE
TIporiecchl. Petokc moTeHmasl. Y papHeHre
HepHncra. 'asibBaHUUeCKUI 371€MEHT. DIIEKTPOIIU3.
8. [P P I 6 0 0 0 3 0 6
Koppo3zust MeTasios.
Tema 9. KomruiekcHele coenuaeHus. Teopus
Bepnepa. Tunbsl KOMILIEKCHBIX
coeauHeHui.[Ipuposa XUMHUYECKOil CBs3U B
9, [cOA PHPOA 1 4 0 0 0 4 0 8
KOMIUIEKCHBIX COeIMHEeHUsIX. PaBHOBecus B
pacTBOpax KOMIUIEKCHBIX COETUHEHH.
MToro 34 0 0 0 16 0 57

4.2 Cogep:xkanne qUCIHUAILIHHBI (MO TyJIs1)
Tema 1. OcHOBHbIE MOHATHSA U 3aKOHBI XUMHH. O CHOBHBIE KJIACCHI HEOPTaHHYECKHX BeIIeCTB

OcHOBHbBIE NOHATUSL XUMUU. ATOM. MoJjiekyJia. XuMU4eCcKUi 3j1ieMeHT. I30TONHbIA COCTaB XMMUUYECKUX 371eMeHTOB. [Ipoctoe u
CIIOKHOE BeIecTBO. XVUMUIECKUI SKBUBAICHT. ATperaTHOEe COCTOSTHHE BEIlecTBa. XapaKTepHble OCOOCHHOCTH pa3IMIHBIX
arperaTHbIX COCTOSIHMIA BellecTBa. TeMrnepaTypHble YCIOBUs UX CyllecTBOBaHUs. [IoHsITHE O CTAHAAPTHBIX YCJIOBUSIX.

Tema 2. CTpoenue aToma. KopnyckyJsipHO-BOJHOBBIE CBOIICTBA MUKPOYACTHIl. 3aM0JIHEHHE JJIEKTPOHAMU
9HepreTUYeCKUX ypoBHel u moaypoBHeil. Knaccudgukanus saemenToB. IlpoBansbl ajekTponos. IlpaBuia
KuaeukoBckoro. CBoiicTBa aToMOB (pa3Mepsl, NOTEHIHAJT HOHI3 AN, CPOJACTBO K JIEKTPOHY).

Baxneiinue nonatusa. Mcropus pa3sBuTus NpeacTaBlIeHU o cTpoeHnu atoma. Teopus bopa. BonHoBas Teopus ctpoeHus
aroma. JIBoiicTBeHHast mprpoa 31ekTpoHa. [IpuHimn HeonpeaeneHHocTH. KBaHTOBBIE Yncia (TJ1aBHOE, OpOUTANIBHOE,
MarHUTHOE, CIIMHOBOE), UX (pr3Hueckas cymHocTb. IIopa1ok 3anoHeHus 3JeKTPOHHBIX IOy pOBHEH, IpaBuia KieukoBckoro.

Tema 3. Xumuuyeckasi cBA3b. MeTo/I BAJIEHTHBIX CBsA3eil. MeTo1 MOJIEKYJIAPHBIX OpOHuTAaJIeil.

Baxkuenime nmoasatus. OCHOBHbIE OCOOEHHOCTH XUMUUYECKOI'0 B3ar-MOAEUCTBUS (XUMUUECKON CBSA3M) U MEXAHU3M
00pa30BaHUsI XUMUUECKON CBsI3U. HachlmaeMocTh U HalpaBJIeHHOCTh XMMUYeCKOH CBsi3u. KBaHTOBO-MeXaHUYecKast TPAaKTOBKA
MeXaHH3Ma 00pa30BaHUS CBSI3U B MOJICKYJIe BO-I0pO/Ia.

OCHOBHbIE TUITBI XUMHUECKOW CBSI3M: KOBAJICHTHAs (HETIONSIpHAs U MOJISIPHAs), MOHHasA, MeTamndeckas. OCHOBHbIE
TIOJIOXKEHUS] TeOpUH Ba-JeHTHbIX cBsi3ell (BC). OcobeHHOCTH 00pa3oBaHus CBS3eH 0 JOHOPHO-aKIENTOPHOMY MEXaHU3MY.

BaneHTHOCTh XMMHUUYECKUX 2J1IEMEHTOB. BaneHTHoCTh ¢ no3uiiuu Teo-pur BC. BanentHocts s-, p-, d-, f -a51eMeHTOB.
IToctrosiHHast M epeMeHHast BaJIleHTHOCTU. BaJIeHTHOCTh M CTeNeHb OKUCIIEHUS] aTOMOB JIEMEHTOB B UX COEIMHEHUSIX.

Teopust monekyisipubix opoutaneit (MO). OcHoBHble nonoxeHust Teopun MO. DHeprerudeckas quarpamma. CBsI3bIBAIOLINE U
paspsxistiomue MO. Duepretndeckue quarpamMmmbl MO IBYXaTOMHBIX MOJIEKYJT 9JIEMEHTOB 2-TO neproaa. curma- 1 mu-MO.

Tema 4. Tepmoannamnka xumudecknx npomeccos. 3akon 'ecca. PacueT TennoBbix 3¢ pekToB peakuuii.
IlepBblii 3aK0H TEPMOAUHAMUKH. BTOP 011 3aKOH TepMOAMHAMUKH.

Baxneiinme nousatus. TepmoanHamudeckas cucrema. [lapamerpsl cocrosiansA. PyHKINH COCTOSHUS, TIOHATHE O TTIOJTHOM
b depernmane. KomnoneHT u ¢aza. Padora u terora. IloHsTHEe BHYTpeHHEH SHepruym cucteMsl. [lepBoe Havano
tepmoanHamuku. [TorsaTre sHTaNBMIN. COOTHOIIEHNS MEXIy SHTATIBINEH, TEIUIOTON U BHyTpeHHel sHeprueil. 3akoH ['ecca.
CrangaprHoe coctosiHie. CTaHAapTHAsI SHTANBINS 00pa30BaHMUs BEIECTBA. BrIUMCIeHHe SHTABIMI peaklii U3 BeJUYHH
CTaH/APTHBIX SHTAJIBIHMI 00pa30BaHMUs MM CTOPAHKS UCXOAHBIX 1 KOHEUHBIX BELIECTB.

Btopoe Hauano TepmoarHamuku. [Torstue snTponuu. CTaTucTHye-cKasi MHTepIpeTanus sHTponuu. CTaHgapTHast SHTPONUS
BelecTsa. BimsiHue Temriepatypbl Ha BenuuHy sHTpord. [Tonstue sHeprum ['m66ca. CooTHomenue Mexay sHepruit [ mooca,
SHTAJIBITUEN U SHTponuei cucteMbl. CtanaapTHast 9Heprusi [ m606ca oOpazoBanus BelecTBa. BimsiHue Temrieparypbl Ha
BeJIMUMHY 3Hepruu [ n60ca. Viamenenune snepruu [ mb6ca v HarpaiieHHue NMPOTeKaHus peakuuii. Poib sHTaIbIUHOTO,
SHTPONUIHOTO (haKTOPOB U TEMIIEPATYPHI B OLIEHKE HAIIPABJIECHUS U MOJTHOTH MPOTEKAHUS PeaKLHi.
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Tema 5. Xumnueckasi KHHeTHKA. 3aK0H JeiicTBHs Macc. MoJIeKyJIsIpHOCTh M MOPSA0K peaknuu. Karauans.
Aueprus aktupamun. O6parumsie peaknuu. Ilpuamun Jle laTtease - Bpayna.

Basxneiinme nouaTus. 'omoreHHble u rereporeHHsle peakimu. [IoHsATHE O CKOPOCTH XMMUYECKOH peakivu. 3aKOH JeHCTBUS
Macc. PakTopsl, OMpeiesAIINe CKOPOCTh XUMUYECKOH peakiy. KoHCTaHTa CKOPOCTH XU-MHYECKON PEaKLIiH.

MHOFOCTa}IHﬁHHC peaknuuu. HOpH}lOK 1 MOJICKYJIAPHOCTDb pCaKHHﬁ. MHOFOCTaHHﬁHBIC MMPONLECCHI 1 3aKOH HeﬁCTBHH Macc.

BimsiHMe TemMmepaTyphl Ha CKOPOCTh XUMHYECKOH peakuuu. TeMrepaTypHbIid KO3(P(PUIMEHT CKOPOCTH. DHEPrusl aKTUBAIHH.
®axTOpHI, OIpe/esA0IINe BEIMUNHY SHEPTHN aKTUBALIMY. DHEPrusl akKTHBALMU U CKOPOCTh peakny. [lepexopHoe cocTostHIe
WM aKTUBMPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHnyca.

Bausinue katanu3aTopoB Ha CKOPOCTh XUMUYECKOW peakiiuv. [ OMOreHHble U reTepOreHHble KaTAUTUTUUECKUE PeaKIlnu.
Karanurtuyeckue siipl. THTHOUTOPHI.

CmMeleHre XMMIYECKOro pPaBHOBECHS IO/l BO3AEHCTBHEM Pa3iny-HbIX (PaKTOPOB (M3MEHEHHE TEMITepaTyphl, JaBJICHHS,
KOHLIEHTPA-1[1 Pearupyonyx BEIecTB).

KonrposbHas padora

Tema 6. PacTBopbl. Cioco0bI BhIpaKeHusi KOHIleHTpanuil pactBopoB. Kosummrarusuelie cBoiictBa. PactBopsl
HedJeKTpoanToB. 3akonbl Payas, Bant-I'o¢a (ocMoTHueckoe naBieHne).

Baxueiinme noustus. PactBopenune kak (pM3NKO-XMMHUYECKUH MTpoliecc. MI3MeHeHre SHTAIBIMY U SHTPOIUY NIPH PacTBOPEHUN
BemecTB. ConpBaranusi. Conbathl. OcoOble CBOMCTBA BOAIBI Kak pacTBoputedis. ['ma-parsl. Kpucramiornaparsl.

PaCTBOpI/IMOCTI) BCHICCTB. PaCTBOpCHI/Ie TBEPAbIX, KUIKUX U F33006-p213HI)IX BCIICCTB. Bmusaue TEMIICPATypbl, JaBJICHUS U
IpUPpOabl BEHIECTB HA UX B3AUMHYIO PAaCTBOPUMOCTb.

Croco0b! BEIpaKeHUs COCTaBa PaCTBOPOB: MaccoBasi J0Jis, MOJIP-HOCTb, HOPMaJIbHOCTb, MOJISIIBHOCTb, MOJIIpHAs AOJISL.
3akonam Paynsa u Bant-T'oda.

Tema 7. PacTBOpHI 3J1eKTP0nTOB. CHIbHBIE U cJadble 3JeKTPoauThl. CTeneHnb qUCcCOouaiui, KOHCTaHTa
aucconuanuu. 3aKoH pa3faBJjeHns 0cTBaIbaa. PacTBopsl cHIbHBIX 3JeKTpoanuToB. Teopus [dedas-Xwkkeas

CuibHbIE U ClTa0Ble SJICKTPOJIUTHI. CrenieHb ArUCCOLMalluM SJIEKTPOJIMTOB. q)aKTOpI)I, orpenerdrmue CTereHb AMCCoOlalm.
OCHOBHBIE Npea-CTaBJICHUA TECOPUUN CUJIbHBIX 3JIEKTPOJIMTOB. HctuaHas u Kaxymaacd CTe-reHu AUCCOAlr B paCTBOpax
CWJIbHBIX 9JIEKTPOJIMTOB. KOHHCHTpaHI/IH HMOHOB B paCTBOPE U AKTUBHOCTDb. PaBHOBecue B pacTBOpax CadbIxX IJIEK-TPOJIMTOB.
Koncranra JUucconualuun. q)aKTOpI)I, BJIMAIOMINE HA BEJIMYUHY KOHCTAHTbI AUCCOLIMALINU. CBs13b KOHCTAHTHI Jucconmruanuu co
CTCIICHBIO JUCCOMaIn. 3akoH pa36aBJI€HI/IH.

Huccormanus Boasl. KoHcranra aucconmariyu. MoHHoe npousBesieHre. Bivisinue TeMnepaTypbl Ha AUCCOLMAIIMIO BOJIBL.
BonopoaHslii mokasarens.

INousitre o 6ydepHbIx pacTBopax. TpyaHOPaCTBOPUMBIE JEKTPOJITH. PaBHOBECHE MEX/Ty OCaIKOM M HaCHIILICHHBIM
pactBopoMm. [IponsBenienne pacTBOpUMOCTH. BimsiHue 0OJHOMMEHHBIX HOHOB Ha PACTBOPUMOCTD BEIIECTB.

OOMeHHbIe peakliy MexAy MOHaMH B pacTBope. OOLiue ycIoBuUs MTPOTEKaHUs peaklii OOMeHa B PACTBOPAX JIEKTPOJIUTOB.
Honnble ypaBHEeHuUS.

I'mpponus cosei. I'naposms coseid Mo KaTMOHY M 1O aHWOHY. Mexa-Hu3M ruposm3a. MosekyJisipHble M MOHHBIE YpaBHEHHSI
ruposn3a coseil. YeTsipe THIa cosiei B 3aBUCHMOCTH OT THPOJIN3YEMOCTH COCTABIISIOIIMX MX NOHOB. BimsiHue nprpompl,
3apsiga ¥ paardyca MOHOB Ha MX ruposn-3yeMocts. Ctenens ruziposnsa. Koncranra rugponusa. BivsiHue KoHIEH-Tpayn
pacTBopa, Temriepatypsl, pH cpeibl Ha CTeneHb rHIposn3a.

Tema 8. OkucJuTeIbHO-BOCCTAHOBHTEJbHBIE Nponecchl. Penokc norennunasnsl. Ypasnenne Hepucra.
l'ansBannveckuii 3jaemMeHT. DaekTpon3. Koppo3usa meraxios.

Baxueiime nouatus. OKUCINTENIBHO-BOCCTAHOBUTEIBHBIE Peakny. TUIIbI OKUCIUTETbHO-BOCCTAHOBUTEBHBIX PEaKIIUIL.
CocraBiieHre ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. [Tog6op ko3 dUIMeHTOB: METO] 3IEKTPOHHOTO
OaslaHca, MOHHO-3JIEKTPOHHBIA MeTo1. OKHCIIMTETbHO-BOCCTAHOBUTEIIbHBIE CUCTEMBL. V1300paxenue
OKHC-JIUTEIbHO-BOCCTAHOBUTENBHBIX (PEIOKC-) CHCTEM METOJOM IOy PEaKIUi (JACTHBIX PEaKIInil).
OKHCINTETbHO-BOCCTAHOBUTEIBHBIN (PEIOKC-) MOTEHIMAT KaK KOJMYECTBEHHAs XapaKTEPHCTUKA PEJOKC-CHCTEMBL. Y paBHEHHUE
Hepacra. CranzapTHble peioKC-IOTEHIMAIIBL M CIIOCOOBI X ONpeAeieHusl. BooopoaHbIil 31eKTpoa. DIeKTPOXUMIYECKHUH psif
HanpspKEHUH METaUIOB. 3aBUCUMOCTD BEJIMUMHBI PEAOKC-TIOTEHIMAIA CUCTEMBI OT KOHIIEHTPALMM HOHOB, TeMreparypsl, pH,
KOMILUIEKCOOOpa30BaHus B pacTBope. Pelokc-noTeHMabl ¥ OLleHKa HAIIPaBJIeHHs U HOJHOTH IPOTEKaHHS
OKMCJIUTENIbHO-BOCCTAHOBHUTEJIBHBIX PEaKIMid. 3aBUCUMOCTb MEXK/y BEIMUMHAMU PEIOKC-TIOTEHIIUATIOB CUCTEM U N3MEHEHUEM
sHepruu ['m66ca.

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ITPOLECCHI C YHYACTHUEM JICKTPHU-YECKOI'O TOKA. SHCKTpI/I‘ICCKI/Iﬁ TOK KaK CHJIbHEHIITUIA
OKI/ICHHIOIHI/Iﬁ M BOC-CTaHABJIMBAIOIINI areHr. I/IHCPTHLIC 1 AKTUBHBIC JICKTPO/bI. Cxembl MMPOLECCOB Ha JICKTPOAAX IpU
QJICKTPOJIN3E PACIUIABOB U BOAHBIX PaCTBOPOB.
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OKHUCITUTETEHO-BOCCTAHOBUTEIbHBIE CUCTEMBI. MI300pakeHre OKHUC-JTNTEIbHO-BOCCTAHOBHUTEITBHBIX (PEIOKC-) CUCTEM METOIOM
NoJTypeakuil (4acTHbIX peakiyil). OKUCIUTETbHO-BOCCTAHOBUTENBHBIN (PEIOKC-) MOTEHIIMAT KaK KOJIMYeCTBEHHAs
XapaKTeprCTUKa peJoKC-chcTeMbl. Y paBHenre HepHera. CTaHnapTHBIE peloKC-TIOTEHIMANBI U CIOCOOBI MX ONpeeIeHHs.
BopnoponHsiil 37eKTpoa. DAEKTPOXUMUUECKUN Psijl HANPSDKEHU METAJIOB. 3aBUCUMOCTDb BEJTMUUHBI PeIOKC-TIOTeHIIuaIa
CHCTEMBI OT KOHIIEHTpAIIUX HOHOB, TeMIlepaTypsl, pH, KoMITIekcooOpa3oBaHus B pacTBope. PeTokc-TIOTeHIMAB ¥ OIIEHKA
HaIpaBJIEHUs! U MOJHOTHI MPOTEKAHUSI OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX peakiuil. 3aBUCUMOCTh MEX/1y BeJIMUMHAMU
PEIOKC-TIOTEHIMATIOB CUCTEM U M3MeHeHueM 3Hepruu ['mooca.

OKHUCITUTETbHO-BOCCTAHOBHUTEIFHBIE TIPOIIECCH C YIACTHUEM JIEKTPU-YECKOrO TOKA. DJIEKTPHUESCKUNA TOK KaK CHITbHEHIIIIA
OKHUCJISIOLIMI ¥ BOC-CTaHABJIMBAIOIIMI areHT. VIHepTHbIe 1 aKTHBHBIE JIEKTPOAbl. CXeMbI IPOLIECCOB Ha 3JEKTPOAAX MPH
3JIEKTPOJIM3e PACIUIABOB M BOAHBIX PACTBOPOB.

Tema 9. Kommuiexkcuole coeaqunenns. Teopust Bepauepa. Tunsl komniaekcHsix coequaenni.IIpupoaa xumuye ckom
CBSI3H B KOMILUIEKCHBIX cOe/IMHeHusIX. PaBHOBecHsI B pacTBOPax KOMILJIEKCHBIX CO€/IiHEeHHI.

Baxneiinme nousaTtus. [lonoxenus teopun Bepraepa. LieHTpasbHbIi aTOM, BHEIIHSSA M BHYTPEHHsIS c(hepbl, KOOPAWHALIIOHHOE
YHCII0, PO KOMILIEKCa, ero 3apsijl, IIaBHas U oO0YHas BaJleHTHOCTH. HOMEHKJIaTypa KOOpAMHALIMOHHBIX COSANHEHMI.

Tunuynasie KOMHHGKCOO6pa3OBaTeJ'II/I. (DaKTOpr, ornpeaeadmmue CIOCOOHOCTh ATOMOB M IOHOB BBICTYIIATh B KaU€CTBE
KOMHﬂ6K0006pa3OBaTCHH.

Tunmrunasie JIMTaHabl. cDElKTOpIJI, onpeneIAnmuuc CIOCOOHOCTD MOJIEKYJ 1 MOHOB BBICTYIIATh B KAYECTBE JIMTAHOB. HGHTaTHOCTb
JIMTaHO0B. XemaTHble KOMIUICKCHI.

HOJ’[I/IHIIeprIC KOMIIJICKCHI.

COBpCMeHHaH TEOpUA CTPOCHUA KOMINIEKCHBIX COCHHHGHHﬁ. KoBa-nenTtHble (C HOHOpHO-aKHCHTOpHOﬁ u Z[aTHBHOfI CBH3BIO) n
HMOHHBIC KOMIIJICKCBI. FI/I6pI/I,I[I/IBaLII/IH ATOMHBIX Op6HTaJ1€I>,I npu KOMHHCKCOO6pa3OBaHI/II/I 1 reOMETpUs KOBAJICHTHBIX
KOMIIJICKCOB. BHyTpI/I- n BHCH.IHCOP6I/ITEUIBHHC KOMILJICKCHI.

TeOpI/IH KPUCTAJUTUYECKOT'O ITOJIA U TEOpUA 1OJIA JIMTaH10B. CHeKTpO—XI/IMI/I‘{CCKI/Iﬁ pAaa. Huzko- 1 BHICOKOCITMHOBBIE
KOMIIJICKCBI.

[NoBeneHne KOOPAMHAIIMOHHBIX COSTMHEHNIA B PACTBOPAX: JUCCOIMAIINS, TAOMIHHOCTD, MHEPTHOCTH. [1oNHASI M cTyneHJaThie
KOHCTAaHTHI YC-TOMUMBOCTH (HECTOMKOCTH).

5. IlepevyeHb Y4e€OHO-METOJUUECKOT0 00eCIeYeHHsI JJIsi CAMOCTOATEJbHON Pa00Thl 00yYalOIUXCS M0
JUCHUILINHE (MOLYJII0)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHIIOIHSETCS MO 33IaHUI0 U IPH METOOMYECKOM PYKOBOJCTBE MperofaBaTes, HO 6e3
€ro HeMoCPeACTBeHHOro yyactust. CamocTtosiTeNbHast padoTa MOAPa3IeNseTCs] Ha CAMOCTOSITEIbHYI0 paboTy Ha ayAUTOPHbIX
3aHATHUSIX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAS padoTa 00YYAIOIIMXCS BKIIOYACT KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (pa3/esioB) JUCHMIUINHB, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITENIbHOM paboThl 00yJaIOIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPABOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHKUs1, HATIPABJICHHbIC Ha 3aKpEeIlIeHUe 3HAHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 10 JUCIUIUIMHE.

OpraHu3anys caMOCTOSTEbHONH padoThl 00YYAIOIIMXCS perJlaMEeHTHPYeTCs HOPMaTHUBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOAMYECKOI INTepaTypoil ¥ SJEKTPOHHBIMI 00Pa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiiok opraHu3aliM 1 OCYIIECTBICHHS 00pa30BaTEIbHOM AeSATEIbHOCTH IO 00pa30BaTEIbHBIM ITPOrPaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMmaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunucTepcTBa HayKu 1 Bhiciero oopasosanus Poccuiickoit @eneparyu ot 6 anpenst 2021 roga Ne245)

IMucemo MunuctepcrBa odpaszoBanust Poccuiickoit ®enepanu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHbBIX 3aBe/leHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHoro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbi yHUBEpPCUTET"

[paBuna BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00pa30BaTeNIbHOTO YUPEKJEHHs BBICLIIETO
npogeccuoHambHOro oopazoanus "Kazanckuit (IpuBoskckuil) (eaepaibHblil yHUBEpCUTET"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpusomkckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB O AUCHUIIMHE (MOI[yJ'IIO) BKJTIOYACT OLICHOYHBIC MaTEPpUaAJIbl, HAIIPABJICHHLIC HA IPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HAaBBIKOB. ®OH/I OLIECHOUYHBIX CpE€ACTB BKIIIOYAET OUEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbBIE CPEACTBA HpOMe)KyTO‘IHOfI aTTeCTalluu.

B ¢oHzIe OLIEHOYHBIX CPEACTB COAEPKUTCA CIeAyommas HHQOpMaLus:

- COOTBETCTBME KOMIETEHLIUI IIaHUPYEMbIM pe3yJibTaTaM 00y4eHuUs 10 JUCLUIUIUHE (MOLYJIO);
- KpUTEPUH OLICHUBAaHUsI C(DOPMUPOBAHHOCTH KOMITETECHIINIA;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH M0 JUCLUUILIUHE (MOAYJIO);
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- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEGHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYad TpeGOBaHI/IH, MPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10un/1x0ﬂ, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

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

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe TUCITUILIMHBL (MOJYJIsl) TIpEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOKeT OBITh IOCTYITHA 0OYJAOIUMCS B OJTHOM U3 JIBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHWH 3aKTI0YeHHBIX KPY 10roBopos ¢
MpaBoodIaaTe MM,

- B meyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaroIuecs mojyvyanT yIeOHyIo JUTepaTypy Ha
abOHEMEHTE [0 YUTATEILCKUM OMJIETaM B COOTBETCTBHMH C MPaBUIaMU 110JIb30BaHKst HayuHoi GUOIHOTEKOM.

DJIeKTPOHHBIE U3JAHUS IOCTYIHBI AUCTAHIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYaIOIIUMCS CBOETO JIOTUHA U MApOoJIsl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCMONb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 U3/IaHWI OCHOBHOM JITepaTypsl 1 He MeHee 0,25 9K3eMIuIsipa JOTIOJHUTEILHON JINTEpaTyphl Ha
Kak10r0 00y4Jalomerocsi U3 4ucia Jil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhl, HEOOXOMMOM JIJIs1 OCBOSHMSI JUCIMIUIMHBI (MOYJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyelt mporpaMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU JIEKTPOHHBIX M3/IaHWI U IPU U3MEHEeHUH KOMIUTeKToBaHus (hoHnoB HayuHoi 6ubmmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAUMOHHOI ceTH ""IHTepHeT'', HE0OX0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)

Kapanetpsann M.X., Jpakua C.1. O6mas 1 HeopraHn4ecKas XUMHUS -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

Heoprannyeckas xumus. JIeKIuu U1 CTYIEHTOB TiepBoro kypca. MI'Y -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html

O06pa3zoBaTenbHBII MOPTaT MO XUMHAH - http://www.xumuk.ru/encyklopedia/2123.html
O06pa3oBaTebHBII MOPTA MO XUMHU - http://www.chemiemania.ru/chemie-99.html
ObpasoBatenbHBI pecype - http://media.ls.urfu.ru/chemistry/

9. MeToandecKne yKa3aHHSA VIS 00yUAIOMMXCS M0 0CBOEHUIO JUCIUIIAHBI (MO/TyJIsT)

Buj pador MeTtoanuyeckue peKOMeHIaliu

JIEKLINH Heo6xoqumo mpocMaTpuBaTh KOHCHIEKT Cpasy Mocie 3aHSITHI, OTMEThTE MaTeprall KOHCIIEKTa JIEKLIUHA, KOTOPBIH
BBI3BIBAET 3aTPYAHEHUS [Is1 IOHUMaHMs1. [lombITaiitech HATH OTBETH HA 3aTPYJHUTEIbHBIE BOIIPOCHI, MCIIONB3Y S
peKoMeHIyeMylo uTepaTypy. Ecim camocTrosTesbHO He yaanock pa3oOpaThesi B MaTepuaie, chopMyIupynTe
BOIPOCH! ¥ 0OPATHTECH 32 TIOMOLIBIO K ITPETIOAaBaTeIT0 HA KOHCYIbTAIIM MM OJIVKadIIel JieKImu. Perynspro
OTBOAWTE BpeMsI AJIs TIOBTOPEHHMSI IIPOMIEHHOTO MaTeprasa, IpoBepsisi CBOM 3HaHMS1, yMEHHsI M HABBIKH 110
KOHTPOJIbHBIM BOITPOCAM.

3AE
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Bujg paéor

MeToanuyeckue peKOMeHIalu

J1ab0paToOpHbIE
padoThI

JlabGoparopHsle 3aHATHS TIpeJHA3HAYEHBI 1151 YIIIyOJIEHHOTO N3yUYeHHs TEOPETUUECKUX BOIIPOCOB JVCIMILIMHBI 1
OBJIA/IEHNs] COBPEMEHHBIMH KCIIEPUMEHTAJIbHBIMA METOJJaMH HAyKH, YMEHUEM pellaTh paKTUYECKUe 3a1a4n
MyTeM MOCTaHOBKHM OIBITAa. DKCIEPUMEHT IPEAIOosIaraeT yCBOEHHEe HOBOTO 3HAHUs Yepe3 Tall MaTepUalbHOro
nectusl. JIab. 3aHATHS POBOJATCS B CIELMAILHO 000PYA0BaHHBIX JIAOOPATOPHSX, OHU MTPOBOJATCS B
MOATPYIIIax, NpernojaBaTenemM, BeyIMM CEMUHAPCKUE 1 JIaObopaTOpHble 3aHATHA. [IpoBeeHre XMMIIECKOro
IKCIIEPUMEHTA CBA3aHO C MOBBIIIEHHOH OIACHOCTH, I03TOMY paboTaTh B 1a00OPATOPUU MOKHO TOJIBKO I10CIIE
OCHOBATEJIbHON Mpe/IBapUTENIbHOMN MTOATOTOBKY. [1pH MOArOTOBKY K JIaOOPaTOPHBIM padOTaM CTYIEHT MCIOJIb3YeT
PEKOMEH/I0BaHHBIE TIperoiaBaresieM YIYeOHUKH U y4eOHble TOCOOHsI, PyKOBOJICTBA IO BHIITOJHEHHMIO J1al. pador,
M3y4aeT MpH HEOOXOAMMOCTH MHCTPYKIIMH IO MCHOJIb30BaHMIO TpubopoB. Ha 11ab. 3aHATHS CTyaeHT 00s13aH
MIPUXOAUTh TEOPETUIECKH MOArOTOBIEHHBIM. CTYJEHT HOJDKEH 3HATh IPaBMla TEXHUKU O€30MacHOCTH,
YCBOGHHBII TEOPETUYECKUI MaTepuall, OTHOCSIIMICS K JaHHOM J1al. paboTe; U3yUUTh COAEpKaHHUe U TMOPSIOK
BBITIOJIHEHYSI J1a0. paOOThI; 3HATh IIPUHIIMIIBI ISHCTBUS U TIPaBUIIa pabOTHl C I3MEPUTEILHBIMUA IPHOOPAMH;
MOJATOTOBUTH OTBETHI HA IIPUBEIEHHBIE B METOJUYECKOM PYKOBOJCTBE KOHTPOJIbHBIE BOIPOCH!; BBIIIOJIHUTh
HEOOXOUMBII 0OBEM MPeaBaPUTEIBHBIX PACYETOB M IIPUTOTOBUTD TAOJIUIIBI JI/Isi BHECEHUS SKCIIEPUMEHTAIBHBIX
3HAYEHUH; YETKO 3HATh ¥ MPEJCTaBIIATh, KaKasi XUMUYEcKas Mocy/ia U KaKue peakTHBbl HEOOXOIMUMBI IS
BBITIOJIHEHHSI KQXKI0TO OIBITA; YMETh 3aITUChIBATh YPAaBHEHHsI BCEX BCTPEYAIOIIMXCS B J1a0. paboTe XMMHUECKUX
peakius.

CaMOCTOsI-
TenbHas paboTa

CamocrosTesbHas padoTa NPOBOAUTCS C LENbI0 YIiTyOJIeH!s 3HAHWH 110 AUCLMIUIMHE U ITpelycMaTpHBacT:

- YTEHUE CTyJEHTaMH PEKOMEHIOBAHHOM JINTEPATypPhl M YCBOCHHE TEOPETHUYECKOr0 MaTeprasa AUCHUILUINHBL;

- TIOJITOTOBKY K MPaKTHYECKHUM 3aHSATHSM, JTAOOPATOPHBIM padoTaMm;

- paboty ¢ HTepHeT-UCTOUYHUKAMH;

- TIOJTOTOBKY K Claue MPaKTHYECKUX pabOT, BHIIOJHEHHIO TECTOBBIX 3aJaHUH U cllaue K3aMeHa.
[TnannpoBaHre BpeMEHU Ha CaMOCTOATENbHYIO paboTy, HEOOXOAMMOr0 Ha M3y4YeHHe HACTOSIIIEeH JUCLUTUINHBI,
CTyZIEHTaM JIydIlle BCEro OCYIIECTBIIATh HAa BECh CEMECTP, IIPelyCMaTprBasi MpX 3TOM PETyJIsipHOE TOBTOPEHNE
MIPOMEHHOTr0 MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUAX, HEOOXOOUMO PeryJIsipHO JIOTOJIHATD
CBE/IEHUSIMU U3 JIMTEPATYPHBIX NCTOYHMKOB, IIPEACTABIEHHBIX B paboueil mporpamMMe AMcUMIUIMHEL [1o kaxmon
U3 TeM JUIs1 CAMOCTOSITEIbHOIO N3YUeHHs], IPUBEACHHBIX B pabouell mporpamMMe AMCLMIUIMHBI CIIelyeT CHavasa
MIPOYUTATh PEKOMEHIOBAHHYIO JINTEPATypy ¥ NPH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TIOJIOXKEHWUI, TEPMHUHOB, CBE/IEHUH, TPEOYIOIINX 3aTIOMUHAHUA U SIBJISIIOIIMXCS. OCHOBOIIOJIATAIOIMMH B 9TOH TeMe
1 [U1s OCBOEHUS MOC/IEIYIOINX Pa3aesioB Kypca.

9K3aMCH

YcnemHas moaroToBka kK 3a4Y€Ty WIN IK3aMEHY BO3MOJKHA JIUIIb B ClTydae CHCTEMATUYECKOU CaMOCTOSATETbHOU
pa6OTI)I B XOI€ BCEro ceEMeCTpa. HCHOCPCHCTBCHHO nepea 3a4€ToM HCO6XOHI/IMO MpOYUTAaTh KOHCIEKTHI J'ICKHI/II;'I,
OCBCXUTH B ITaMATH na6opaToprIe OIIBITHI U PEHICHUA TUIIOBBIX 3aa4. HpI/I pemeHnmn 3a/IaHUN B ounete JiA
PalilOHAJILHOI'O UCIIOJIb30BAHUSA OTBEJIEHHOTO BPEMCHU JIyUllI€ BHAYAJIEC OTBETUTH Ha BOIIPOCHI, KOTOPLIC
BLI3BIBAIOT MEHBIIC BCETO 3anyHHeHI/IfI, PpeIInThL paC‘{éTHLIC 3aJa4u, a NOCJIC BEPHYTHCA K 3aJaHUAM
TTOBBIIIEHHOW CJIO)KHOCTH.

10. IIepeyens HH( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€eCTBJEHHHA 00Pa30BaTeJbHOr0 NMpoecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst 1 uH( OPMAIUOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX ITPH OCYLIECTBICHHN 00pa30BaTEILHOTO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecrieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /IJIsI 0CYI[EeCTBJIEHUSI 00Pa30BaTEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IaﬂbHO-TCXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuuIuIinHe (MOJIy)'[IO) BKJIIOYAET B ce0s cileaymomue

KOMIIOHCHTHI:

[NomereHust 4151 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BO3ZMOKHOCTBIO MOAKIIIOUeHus1 K ceTd "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VuebHsie ayJuTOpUun IJIsd KOHTaKTHOM pa6OTI>I C mpenogaBareyieM, YKOMIUIEKTOBAHHBIC CHCHI/IaIII/BI/IpOBaHHOﬁ MeOebo (CTOJII)I

U CTYJIbS1).

Komnborep 1 npuHTeEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.

MynbTUMeaniiHas ayAUTOPHS.

KommnbloTepHBIit KJtacc.

Crenuanu3upoBaHHast 1abopaTopusl.
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12. Cpe,IlCTBa ajantanvm npemnoaaBaHud JUCHUIIIMHBI K HOTpeﬁllOCTHM Oﬁy‘lalO].[.ll/lXCﬂ HHBAJUA0B MU JIUII C
OrpaHU4Y€HHBIMHA BO3MOKHOCTAMMU 310POBbsA

le/l HeO6XOI[I/IMOCTI/I B O6pa3OBaTeIIbHOM pouecce MNpUuMEHAITCA CIEAYIOINE METOAbI U TEXHOJIOTUH, 06)161"‘{3.]0]_[11/16
BOCIIpUATUE I/IHq)OpMaL[I/II/I o6yqa10ummnc;1 WUHBAJIMAAMU U JIMIaMU C OIrpaHUYE€HHBIMU BO3MOXKHOCTSAMM 3JO0POBbA:

- CO3/IaHMe TeKCTOBOW BEPCHH JII0OOr0 HETEKCTOBOIO KOHTEHTA JUIsI €0 BOZMOXHOTO IPe0Opa3oBaHusI B AJIbTEePHATHBHbIE
(opMBl, yIOOHBIE ISl Pa3INYHBIX MOJTb30BaTENEH;

- CO3/laHNe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPEAYyCMOTPETD
BO3MOKHOCTh MacIITaOMPOBaHUs TEKCTa M U300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIs 00y4aloMXCcsl BOCIPUHUMATH OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JIMLIA C HAPYIICHUSAMH CJIyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAIIbHBIX JAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT6HLHBIX TEXHOJIOTUI IUIA Tiepeiavun I/IHCl)OpMaLII/II/I, OpraHu3ali pa3jInvHbIX (bOpM
I/IHTCpElKTPIBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C IpernojgaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d TPOBEACHUA BUPTYAJIbHbLIX J'[eKI_II/Iﬁ C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIIMOHHOT'O
06y‘-16HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTI>I;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOIUH sl OpraHnu3aiy (OpM TEKYILEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKHUTEIIbHOCTU CIaYn 06yqa10m1/1Mc;1 HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MMPOAOJIKUTECIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- TIPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOIMIMOM B YCTHOH (opMe, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIUICHUS 00YYaloIIerocst py 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBuM ¢ TpedoBanussMu PI'OC BO u yueOHbIM 1u1anoM 1o Harpasienuio 27.03.05
"MHHOBaTHKa" 1 MpoWITio MOArOTOBKY " YpaBjieHNe NHHOBALIMOHHBIMU ITPOEKTaMHU B cepe BHICOKMX TEXHOJIOTHH".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.12 Xumus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noaroroku: 27.03.05 - MuHOBaTHKA

HpO(l)I/IJ'H; MOJATOTOBKU:_Y IIpaBJieHNe NHHOBAIIMOHHBIMU IPOEKTAMU B cepe BRICOKMX TEXHOJIOTUIA

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. AxmetoB, H.C. O6mas n Heopranudeckast Xumusi [ DnekTpoHHbIH pecypc]: yueonuk / H.C. AXMeTOB.-D1eKTpOoH. AaH. -
Cankr-IletepOypr: Jlans, 2018. - 744 c. - Pexxum poctyma: https://e.Janbook.com/book/107904

2. AxmeroB, H.C. JlabopaTopHbie ¥ ceMUHAPCKUE 3aHATHUs 110 001l 1 HEOPraHUUECKOH XUMUK [DNIeKTPOHHBIH pecypc]:
yue6noe nocodue / H.C. AxmeroB, M.K. Azuzosa, JL.U. bBagpiruHa. - SnektpoH. aaH. - Cankt-IletepOypr: Jlans, 2014. - 368 c.
- Pesxum mocryna: https://e.lanbook.com/book/50685

JomnoJiHUTEILHAS JJUTEpaTypa:
1. Kopoeun H.B. u nip. O6mmiast xumusi. Teopust 1 3aa4u [DIeKTpoHHbIH pecypc]: yueoHoe mocoodue - CII6.:J1anb, 2014. - 496 c.
Pexum mocryma: https://e.lanbook.com/book/51723

2. OcHOBBI XuMHH [eKTpoHHBIA pecypc]: Yuebnuk / B. I'. Banos, O. H. T'eBa. - M.: KYPC: HUL] UH®PA-M, 2014. - 560
c. - Pexxum pocryna: http://znanium.com/bookread.php?book=421658
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.12 Xumus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 27.03.05 - MuHOBaTHKA

HpO(l)I/IJ'H; MOJATrOTOBKU:_Y IIpaBJieHNe NHHOBAIIMOHHBIMU IPOEKTaMH B cepe BRICOKMX TEXHOJIOTHIA

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

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 ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.

3AE
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