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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

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

3AE
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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

IporpamMmy auCIMIUTHHBL pa3padoTaii(a)(u): 3aBeayomui kadenpoi, 1.H. (mpodeccop) Amupor P.P. (Kademnpa
HEOPraHW4ecKo XUMUU, XUMUUYECKUH HHCTUTYT uM. A.M. ByTtnepoBa), Rustem. Amirov@kpfu.ru ; JOIIeHT, K.H. (IOLIEHT)
Kypasnesa I0.11. (Kagenpa Heopranumueckoil XuMuu, XuMudeckuil ”HCTUTYT UM. A.M. Bytieposa), Yulia.Zyavkina@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-8 CriocoOeH MCIOIb30BaTh OCHOBHbIE (PM3UKO-XUMHYECKUE, MaTEMaTHUECKUE U

CCTECTBEHHOHAYYHBIE ITOHATUA U METObI TP PEIIEHUN HpO(l)eCCI/IOHaIIbHLIX 3aga4

TIK-3 "OTOB K TIPOBEACHUIO UCCIIeJOBAHUI B 0OJIACTH METUIIMHBI U OMOJIOTHH

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOJIYJIb):

IoyokeH 3HATh:

3HATD:

TEPMUHBI U IOHSATHS, KOTOPbIE MOT'YT UCIOJIb30BAThCS MpU OCBOeHUH auctuiuivHbl (OITK-8);
METO/IBl, 3371241 1 00beKThl nHpopMaroHHoro noucka (TIK-3).

HoykeH ymeTs:

YMETh:

MPUMEHSTh (PU3UKO-XUMHUYECKUE, MaTeMaTHUeCKe U UHble ecTecTBeHHOHay4Hble MoHATHsA (OIIK-8);
aHAJM3UPOBATh MH(POPMAITHIO, TIPEACTABJICHHYIO B HAYYHOH JIUTEpaType U OleHUBATh 3(h(PeKTUBHOCTh MH(POPMAIIOHHOTO
noucka (ITK-3)

JlomxeH BIafeTh:

BJIAIETD:

(pr3EKO-XUMHYECKMMI, MATEMATUIECKUMH U MHBIMH eCTeCTBeHHOHAYYHbIMH MoHsATHsAME (OITK-8);
HaBBIKamM¥ (popMyJIpoBKY MH(popManmoHHoro 3ampoca (I1K-3).

JloJkeH 1eMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb!

- BBISIBJICHUsI B3AMOCBSI3U MEX/y CTPYKTYPOU, CBOMCTBAMH U PEaKLIMIOHHON CIIOCOOHOCTBIO XMMUYECKUX COSMHEHHI;
- KOHTPOJIS TPaBIJIBHOCTH TTOJTyYEHHBIX PE3yJIbTaTOB;

- aHaJIM3a XMMUYECKUX MPOLIECCOB, IIPOUCXOAAIMX MPH B3aUMOJENUCTBUY BELIECTB, pacyeTa BO3MOKHOCTU UX
MIPOTEKaHuS;

- IPOBE/ICHNSI KAUECTBEHHOTO ¥ KOJIMYECTBEHHOTO aHAJIN3a;

- MOATOTOBKHM ¥ BBICTYIUIEHHS C ITPE3EHTAlMIMU Ha 3a/IJaHHbIC TEMB.

2. MecTo nucuumjiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHast qucrMIuivHa (MOAyJib) BKmoveHa B paszaen "B1.0.17 Jucruriuasl (MOayan)" OCHOBHOM MpogeccoHaIbHON
obpasoBarenbHOl nporpammsbl 31.05.03 "Cromatosnorus (Ctomaronorus)” ¥ OTHOCUTCS K o0s3atesbHoi yactu OITOIT BO.

OcBauBaerca Ha 1 kypce B 1 cemectpe.

3. O0beM qucHUIIIMHBI (MO/IYJIsI) B 3aY€THBIX €IHHHIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ mpenojapareJemM (Mo BHAaM y4eOHbIX 3aHSTHII) 1 HA CAaMOCTOSATENLHYIO
padoTy obyuarommxcs

O06m1ast TPyIOEMKOCTh AUCIMIUTMHBI COCTaBIsAeT 3 3aueTHHIX (bie) enuHuIl(bl) Ha 108 daca(oB).

KonraktHast padota - 60 yaca(oB), B TOM uKcIie JeKIun - 16 yaca(oB), npakTuueckue 3aHsatys - 0 yaca(oB), 1abopaTopHbie
padoTsl - 44 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM padoThl - 0 yaca(oB).

CamocrositenbHast padota - 30 yaca(oB).
Kontpons (3auér / 3x3amen) - 18 gaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJIS IMCIUIUTIHBL: 9K3aMeH B 1 cemectpe.
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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buapl 1 yachl KOHTAKTHOW PadoThI, Camo-

HX TPYJ0EMKOCTb (B 4acax) cTOs-

N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 60Ta

Tema 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHUU.

1. [Kiaccel HeOpraHMYEeCKUX COeANHEHUIT 1 2 0 0 0 2 0 2

2. [Tema 2. CrpoeHue atoma 1 2 0 0 0 4 0 4
Tema 3. . XuMHueckasi CBSI3b U BaJICHTHOCTb.

3. |MexMoNeKyIspHble B3aUMOAEHCTBUSA 1 2 0 0 0 4 0 4

Tema 4. . Xumudeckast TepMoJuHaMUKa. TerioBble

4. [>dexTsl peakuuii. [lepeoe 1 BTopoe Havano 1 2 0 0 0 6 0 3
TEPMOMHAMUAKH

5. |Tema 5. . XumMuueckass KHUHETHKA 1 2 0 0 0 4 0 4

6. Tema 6. PacTBOpHI U peakIVy B BOJHBIX PACTBOPax 1 > 0 0 0 3 0 3
Tema 7. . OKHUCIUTETBLHO-BOCCTAHOBUTEILHBIC

7. [mpouecch 1 2 0 0 0 6 0 2

] Tema 8. . KoopanHanmoHHble (KOMIUIEKCHBIE) 1 2 0 0 0 6 0 4
COeIMHEHUS

9 Tema 9. . OCHOBBI TUTPUMETPUYECKUX METOIOB 1 0 0 0 0 4 0 4
aHaM3a
1Toro 16 0 0 0 44 0 30

4.2 Cogep:kanne qUCIUATLIMHBI (MO TyJIs1)
Tema 1. OcHOBHBIE MOHATHS M 3aK0HbI XuMuH. Ki1acchbl HeOpraHuye CKHX €0 €/ JHHeHHi
OCHOBHbIE MOHATHSI U 3aKOHBI XUMUM. KitacChl HEOPraHMUECKUX COEAUHEHUI

OcHoBHbIe TOHATHS XUMHU. AToM. Mostekyna. XMMUYecKHi 31eMeHT. MI30TOIHBIN COCTaB XMMHYECKHUX 31eMeHTOB. [Ipoctoe n
CJIOJKHOE BeIeCTBO. XMMHYECKHUI SKBHBAJIEHT. ArperaTHoOe COCTOsIHUE BelllecTBa. XapaKTepHble 0COOCHHOCTU Pa3IMIHbIX
arperaTHbIX COCTOSIHHI BelllecTBa. TemrmepaTypHble yCIOBHS UX CylecTBOBaHMs. [IoHATHE O cTaHIapTHBIX ycnoBusx.Kiaccer
HEOpraHWYecKHX CoeJuHEeHu: kiaccudukarws. [lomydyeHne n cBOWCTBA OKCHIOB, THAPOKCHIOB, KUCIOT U COJEH.
I'pacprueckue hopmyJibl 1 X IPUMEHMMOCTD K BELIECTBAM C Pa3JIMYHON CTPYKTYpPOr

Tema 2. CTpoeHnne aToma

HNcropus pa3ButHs npejcraBieHnuil o crpoeHun atoma. Teopus Bopa. BonHoBast Teopus crpoeHust atoma. [IBoiicTBeHHas
npupoza 3iektpoHa. [IpuHimn HeonpeneneHHocTy. [ToHsATHE 00 3/1eKTPOHHOM 00JIaKe. DJIEKTPOHHAS IUIOTHOCTD. [IoHsATHE O
panuyce atoma. KBaHTOBBIE UHCiIa KaK XapaKTEPUCTUKU COCTOSTHUS IEKTPOHA B aTOME. s-, p-, d-, f- anexTponsl. [ToHaTus:
SHEPreTUYECKUH YPOBEHb, MOAYPOBEHb, SJIEKTPOHHBIN CJIOH, 3JIEKTPOHHAsI 000J104Ka, aToMHast opouTaib (AQO). [TpuHimmn
[Naynu 1 eMKOCTb 371eKTpOHHBIX 060J0ueK. [IpaBuio XyH/ia 1 Mopsi/IoK 3anoHEeHUs aTOMHBIX opOuTaneil. CTpoeHue
3JIEKTPOHHBIX 000JIOUEK aTOMOB JIEMEHTOB.

Tema 3. . Xumnueckas cBsi3b U BAJIEHTHOCTb. Me:KMOJIeKYJIsIpHbIE B3aUMOIeilCTBHS

OCHOBHbIE 0OCOOEHHOCTH XUMUYECKOT0 B3aUMOJCHCTBHS (XUMUYECKOH CBSI3N) M MEXaHM3M 00pa30BaHMsI XMMUYECKOM CBSI3H.
HacplniaeMocTs 1 HarpaBJieHHOCTh XMMUUECKOM CBsI3M. KBaHTOBO-MeXaHMYeCcKast TPAKTOBKA MeXaHU3Ma 00pa30BaHMUsI CBSI3U B
MoJieKyie Bogopoa. OCHOBHBIE TUIBI XUMHUYECKON CBSI3U: KOBAJICHTHAS (HETOJIIpHAs U MOJIsIpHasi), MIOHHAs1, MEeTaJUINYecKasl.
OCHOBHbIE MOJIOXEeHUs Teopur BasieHTHBIX cBsazel (BC). OcobeHHocTH 00pa3oBaHusl CBsI3eH 10 JOHOPHO-aKLENTOPHOMY
MeXaHHU3MY. BaJleHTHOCTh XMMUYECKHUX JIeMeHTOB. BaneHTHOCTS ¢ o3uiuu Teopunt BC. BaneHTHOCTS S-, p-, d-, f -371€MEHTOB.
[locTosiHHAs U IepeMeHHasi BaJIeHTHOCTH. BaJIeHTHOCTh U CTeNeHb OKUCIICHHUSI aTOMOB JIEMEHTOB B UX COeJUHEHMsIX. Teopus
MoJieKyJIsipHBIX opoutaieil (MO). OcHoBHble nonoxenus tTeopur MO. DHeprerudeckas auarpamma. CBsA3bIBAIOIINE U
paspeixystone MO. DuepreTudeckue quarpaMMsel MO JIByXaTOMHBIX MOJIEKYJI 9JIEMEHTOB 2-T0 nepuoja. curma- u nu-MO.
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ITporpamma muciuruiunsl "Heopranudeckas u puskosongnas xumus"; 31.05.03 "Cromaronorus”.

Tema 4. . Xumnueckas repmoanaavuka. Temnosslie 3¢ exrn peaknmii. [IlepBoe n BTOpoe HaYaI0
TepMOIMHAMHAKHA

Xumudeckas TepMoarHaMuKa. TerutoBsle acdekTsl peakimii. [leppoe 1 BTopoe Havdaio TepMOJMHAMUKI

Baxueiinme noustus. TepmoanHamudeckas cucrema. [lapamerpsl cocrosiaust. yHKIHM COCTOSTHUS, TIOHATHE O TTOJTHOM
g depeniane. KommoneHt u asza. Padorta u Teruiora. [loHsITHE BHYTpEeHHEH SHEPruu cucTeMbl. [lepBoe Havyaio
tepmoHamMuKu. [ToHsTre sHTaNbMIK. COOTHOIIEHNS MEX/y SHTAIBITNEH, TEIUIOTO U BHYTpeHHel sHeprueil. 3akoH 'ecca.
CranpaprHoe coctosiHue. CTaHIapTHas SHTAIBINS 00pa30BaHMs BelllecTBa. BrrunciieHne sHTaIbMiA peakiyii n3 BeJMIuH
CTaHJAPTHHIX SHTAJLINI 00pa30BaHMsI WIM CTOPAHHUsI ICXOJHBIX M KOHEUHBIX BELeCTB. Bropoe Havano TepMoJMHAMUKHY.
[oustre suTpormu. CraTucTHUecKast MHTepIipeTanys sHTporiy. CTaHaapTHast SHTPONMS BellecTBa. BimsiHue Temrieparypel
Ha BelmunHy aHTponmu. [Tonsrue sueprum ['m66ca. CooTHomeHe Mexay Hepruii [ mooca, sHTaNbIMeN 1 SHTpONEi
cucrembl. CtannaptHast sHeprus [ n66ca o6pasoBanus BelecTBa. BivsiHue Temnieparyphl Ha BeJIMUMHYy SHepruu ['mooca.
Nzmenenne snepruu [ m66ca u HarpaiieHHe MPOTEKaHUs peaklyid. Posib SHTAIBITMIAHOTO, SHTPONUIHOTO (PaKTOPOB U
TeMIIepaTypbl B OLIEHKE HaTpaBJIEHHsI U TTOJHOTHI POTEKAHMS peaKvi

Tema 5. . XuMnueckast KHHETHKA

Xumrdeckasi KHHETHKa. BaxHele noHsATrs. [ OMoreHHsle 1 reTeporeHHsle peakiuu. [IoHSITHe 0 CKOPOCTH XUMITYECKON
peakmuu. 3aKoH gercTBrs Macc. PaKkTOPBI, OIpeessIonie CKOPOCTh XUMHIECKOH peakuui. KoHcTaHTa cKopocTr
XMMUYECKOU peakiun. MHoroctaauiiaele peakimu. [1opsaok M MOJIEKyIApHOCTh peakiinil. MHOroCTaguiHbIE IPOIIECCH U
3aKOH [IeMCTBHS Macc. BrusHre Temmneparypbl Ha CKOPOCTh XUMHIUYECKOHN peakimu. TemrepaTypHblil KO3(h(PHUIMEHT CKOPOCTH.
SHeprus aktuBauun. PakTopsl, ONpeAesAoNIre BeJIMYNHY SHEPTHH aK THBAIINHA. DHEePrusl akTUBAIIMY M CKOPOCTh PEAKIINH.
[epexomHoe coCTOsIHIE WM AKTUBUPOBAHHBIA KOMIUIEKC. Y paBHEeHNe AppeHnyca. BinsHre kaTanu3aTopoB Ha CKOPOCTh
XUMHUYECKOW peakiuu. ['OMOreHHbIe U reTeporeHHble KaTanuTuieckue peakuuu. Karanurudeckue siabl. THIMOUTOPHI.
CMereHre XUMHYECKOTO PABHOBECH S TI0]T BO3ICHCTBHEM Pa3IMIHBIX (PAKTOPOB (M3MEHEHHE TeMIIepaTyphl, JaBJICHUS,
KOHIICHTPAIUN PearnpyoIiyX BEeIecTB).

Tema 6. PacTBOpPHI U peakuu B BOJHBIX pacTBOpax

PacTBOpBI M peakLiy B BOAHBIX pacTBOpax BakHewnue moHATHs. PacTBopeHne Kak (PU3UKO-XMMHYECKUI TPOLIecC.
VI3MeHeHre SHTAIBIIMK M SHTPOITMH NP pacTBopenny BemectB. ComnpBatanms. ConbBatsl. OcoOble CBOMCTBA BOABI KaK
pactBopurens. ['uapatsl. Kpucramioruaparsl. PactBopuMocTs BelecTB. PacTBopeH#e TBepabIX, KUIKUX U ra3000pa3HbIX
BellecTB. BiusiHue TeMneparypsl, JaBJIeHUs M IPUPOIBI BEIIECTB HA UX B3AMMHYIO pacTBOPUMOCTb. CHIOCOOBI BBIpaKEHHUSI
COCTaBa PACTBOPOB: MAcCOBasl HOJIsl, MOJSIPHOCTh, HOPMAaJIbHOCTb, MOJISIIBHOCTB, MOJISIpHAsI 10J1s. 3aKoHb! Payis u
Bant-T'odda.

Tema 7. . OKHCIUTEJIbHO-BOCCTAHOBUTEILHbBIE MPOIECCHI

OKHCINTETbHO-BOCCTAaHOBUTEBHBIE ITpoLiecchl BaxkHewme noHsaTHsA. OKUCIUTETbHO-BOCCTAHOBUTEbHbIE PEaKLINU. THITHI
OKHUCJIUTENIbHO-BOCCTAHOBHUTENbHBIX peakuuid. CocTaBlIeHHEe ypaBHEHNI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid. [Tondop
K03(D(PHUIMEHTOB: METO1 JIEKTPOHHOTO OajlaHca, HOHHO-3JIEKTPOHHBIN MeToa. V306paxeHue
OKHCJIUTEJIbHO-BOCCTAHOBUTEJIBHBIX (PEIOKC-) CUCTEM METOAOM IOJIypeaKiil (JaCTHBIX Peakiui).
OKHCINTETbHO-BOCCTAaHOBUTENBHBIN (PE/IOKC-) MTOTEHIMAT KaK KOJMIECTBEHHAs XapaKTEePHCTUKA PEJOKC-CHCTEMbL. Y paBHEHHE
HepHcra. CranzapTHbIe peIoKC-IOTEHIMAIIBL M CIIOCOOBI X OMpeAeieHusl. BooopoaHbIil 31eKTpoA. DISKTPOXUMIYECKHUH psi
HarnpspKeHUH METaUIOB. 3aBUCUMOCTD BEJIMUHMHBI PEOKC-TIOTEHIMAIa CUCTEMBI OT KOHIIEHTPALMM NOHOB, TeMrneparypsl, pH,
KOMIIIEKCOOOpa30BaHus B pacTBOpe. PeoKc-MoTeHIMalIbl M OLIeHKa HAaIlPaBJIeH!S U TIOJTHOTHI TPOTEKaHMU
OKHCJIUTEJIbHO-BOCCTAHOBHUTEJIbHBIX PEaKIMid. 3aBUCUMOCTb MEK/Iy BEIMUMHAMH PEIOKC-TIOTEHIIAIOB CUCTEM M N3MEHEHNUEM
sneprun ['n66ca. OKUCIUTETHHO-BOCCTAHOBUTEIIBHBIC ITPOLIECCH C yYaCTHEM JIEKTPHUYECKOro Toka. MIHepTHbIE U aKTUBHBIC
371eKTpoabl. CXeMbI IPOLIECCOB Ha JIEKTPOAAX TIPH JIEKTPOJIM3E PACIUIABOB M BOAHBIX PACTBOPOB.

Tema 8. . KoopauHanuoHnbie (KOMIIEKCHbIE) CO€IUHEeHUs

KoopauHaiponHbie (KOMIUIEKCHbIe) coeantenust [Tonoxenus Teopun BepHepa. [leHTpaibHbIil aTOM, BHEIIHSISI U BHY TPEHHSsI
cepbl, KOOPANHAIIMOHHOE YUCIIO, SIIPO KOMIUIEKCa, ero 3apsij, I1aBHas U moOouHast BasieHTHOCTU. HOoMeHKIaTypa
KOOPJMHAIMOHHBIX coe/inHeHnil. TunuuHbie KoMIuiekcoodpaszoBatesu. MakTopsl, OMpPeAeIONIUe CIIOCOOHOCTh ATOMOB U
HOHOB BBICTYIATh B KauecTBe KOMIUIeKcooOpazoBaresisi. CoBpeMeHHas TEOPHs CTPOSHHUST KOMIUIEKCHBIX COeJUHEHUI.
KoBasieHTHbIE (C JOHOPHO-aKIETITOPHOM U JATUBHOM CBSI3bI0) U MOHHBIE KOMIUIEKCHL. [ MOpUaU3aIyst aTOMHBIX OpOUTAJIeH MpH
KOMILIEKCOOOPA30BaHNK U FEOMETPHUsI KOBATIEHTHBIX KOMIUIEKCOB. BHYTpH- 1 BHEIIHEOPOUTAIbHBIE KOMILIEKCHI. [ToBeaeHre
KOOPJMHAIMOHHBIX COEIMHEHUI B pPACTBOPAX: JUCCOLMALMSI, TAOMIBHOCT, MHEPTHOCTD. [10THAS U CTyreHYaThie KOHCTAHTHI
YCTOMYMBOCTH (HECTOUKOCTH).

Tema 9.. OcHOBBI TUTPUMETPHYCCKUX METOJ0B aHAJIN3a

TI/ITpI/IMeTpI/I‘IeCKI/Ie METO/Ibl aHAJIN3A. O6HII/I€ CBCACHUS O TUTPUMETPUIECCKUX METOAAX. Ux KIIaCCI/I(l)I/IKaIII/IH, JOCTOMHCTBA U
NPUMEHCHHNE B aHAJIN3E. TpC6OBaHI/IH, NpeabABIIACMbBIC K PEAKINAM B TATPUMETPUYCCKOM aHAJIU3E. HCpBI/I‘IHI)IC CTaHaPThI,
TpC6OBaHI/IH, MMpeaAbABIACMbIC K HUM. dukcaHabl. BTOpI/I‘IHI)IC CTaHOAapPTHI. Touka 5KkBUBaJICHTHOCTH 1 KOHEYHAsA TOUKA
TUTPOBAHUSA MCTO,HI)I 06Hapy>1<eH1/m KOHEYHOH TOUKHU TUTPOBAHUA. 3aK0H KBUBAJICHTOB. KI/ICJIOTHO-OCHOBHOC,
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIILHOE 1 KOMIUIEKCOHOMETPHUYIECKOC TUTPOBAHUE.

5. lepedeHb y4eOHO-METOAYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa00THI 00yJarommXxcs mo
JUCHUIINHE (MOLYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

Heopranuyeckas xumust. JIekuun 1Jis CTyA€HTOB [IEpBOTo Kypea - -
http://www.chem.msu.ru/rus/teaching/thermo/welcome.html
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O6pazoBatesbHbIN OopTall 1Mo XUMuH - http://www.xumuk.ru/encyklopedia/2123.html

1. Kapanerssiniy M.X., Ipakun C.W. O61iasi 1 HeopraHu4IecKasi XUMHUsI -
http://chemistry-chemists.com/forum/viewtopic.php7f=9&t=18&p=1928#p1928

9. MeToquyecKne yKa3aHus /Iisi 00y4YaOUXCs M0 O0CBOEHUIO JUCIHUILIMHBI (MO TyJis1)

Bujg paéor

MeToauuecKue peKoOMeHIamun

JIEKLIANA

PaboTa ¢ KOHCIIEKTOM JISKLIMIA:

Heo6xoaumo mpocMaTpuBaTh KOHCHEKT Cpasy MOCie 3aHATHH, OTMEThTE MaTepral KOHCIIEKTa JIEKLIUHA, KOTOPBIH
BBI3BIBAET 3aTPYAHEHUS U1 MIOHUMaHUs1. [lonbITaiitech HAWTH OTBETHI HA 3aTPYJHUTENIbHBIE BOIIPOCHI, MCIIONb3Y S
peKoMeHIyeMylo uTepaTypy. Ecim camocTosTebHO He yaanock pa3o0paThesi B MaTepuaie, chopMyIupyiTe
BOIIPOCH U

00paTHTECh 3a IIOMOIIBIO K MPENoJaBaTesio Ha KOHCYJIbTAlMU WK Omvkaiiiieii iekuun. PerynsipHo otBozuTe
BpeMs AT

TIOBTOPEHN S IPOMAEHHOTO MaTepyasia, IpOBePsisi CBOM 3HAHUS, yMEHHUS M HABBIKH 110 KOHTPOJIBHBIM BOITPOCaM

J1ab0paTOpHbIe
padoThI

JIa6. 3aHATUS NipeJHA3HAYCHBI TSI YTITyOJIEHHOTO U3yYeHUsI TEOPETHYECKHUX BOMPOCOB JUCHUILIHHBI U OBJIAICHHSI
COBPEMEHHBIMHU SKCIIEPUMEHTATBHBIMUI METOJAMY HAYKH, YMEHHUEM PEIllaTh MPAKTHIECKUE 3a/1aul TyTeM
MOCTAHOBKH OIBITA. DKCIIEPUMEHT MPEJIoaraeT yCBOSHHE HOBOTO 3HAHMS Yepes3 3Tall MaTepUaIbHOrO JeHCTBUSI.
JIa6. 3aHATHS IPOBOAATCSA B CMENUATBHO 000PYI0BaHHbBIX Ta00OPATOPHUSX, OHH TIPOBOJSTCS B MOArPYIIIaX,
npernojaBaTesieM, BeyIlM CEMUHAPCKHUE U JIa00paTopHbie 3aHsTHs. [IpoBe/ieHIe XMMUIECKOTO IKCIIepUMEHTa
CBSI3aHO C MOBBIIIEHHOH OMACHOCTBHIO, MO3TOMY PaboTaTh B TA0OPATOPUK MOKHO TOJIBKO MOCIIE OCHOBATEIbHOM
Npe/BapUTeIbHOM MOATOTOBKY. [1py MOArOTOBKH K JIAGOPATOPHBIM paboTaM CTYAEHT UCHIONb3YeT
PEKOMEH/I0BaHHBIE TIperoiaBaresieM YIYeOHUKH U y4eOHble TOCOOMsI, PyKOBOJICTBA IO BHITOJHEHHUIO J1al. pador,
u3ydaeT Mpyu HeOOXOAMMOCTH MHCTPYKIMH MO UCTIONB30BaHMI0 MpuOopoB. Ha nab. 3aHsTHsI CTYIeHT 00s13aH
NPUXOUTh TEOPETUIECKU MOATOTOBICHHBIM. CTY/ICHT IOJKEH 3HATh MPaBUIa TEXHUKU 0€30MaCHOCTH,
YCBOEHHBII TEOPETHUYECKHUI MaTepras, OTHOCSIIUICS K JaHHO# J1a0. paboTe; U3yUHTh COJAEpKAHUE U TTOPSIIOK
BBIMOTHEHHU s J1a0. pabOThl; 3HATH MPUHIMIIB ISUCTBUS U MPABIJIA Pa0OTHI C U3MEPUTEIbHBIMU MPUOOPAMHY;
MOJrOTOBUTH OTBETHI HA MPUBEIEHHBIC B METOJANYECKOM PYKOBOJICTBE KOHTPOJIbHBIE BOTIPOCHI; BBHIIIOIHUTh
HEOOXOIUMBIN 00BEM MPEeIBAPUTENBHBIX PACIETOB M IIPUTOTOBUTDH TAOMIIBI IS BHECEHUS SKCIIEPUMEHTAIbHBIX
3HAYEHUH; YETKO 3HATDH U MPEJICTABIISATh, KaKask XUMUYECKast TIOCY/Ia U KaKUe PeakTUBbI HEOOXOIUMBI [UTs1
BBIMOTHEHH I KAKIOTO OIbITA; YMETh 3alUCHIBATh YPABHEHHsI BCEX BCTPEYAIONINXCS B J1a0. pab0oTe XUMUUECKHIX
peaxuuii.

CaMOCTOs1-
TenbHas paboTa

CamocrosiTebHasl padoTa MPOBOAUTCS C LENbI0 YIITyOJIeH!s 3HAHWI 110 JUCLUIUIMHE U IpelycMaTpHBaeT:

- YTEHHE CTyAEHTaMH PEKOMEHIOBAHHOW JINTEPATyphl M YCBOSHHE TEOPETUIECKOTr0 MaTepraa JUCIAIUINHBL,

- TIOJTOTOBKY K IPAKTHYECKUM 3aHSTHSIM, JTJAOOPATOPHBIM padoTaMm;

- paboty c IHTepHEeT-NCTOUHUKAMU;

- TIOJTOTOBKY K Cljaue MPaKTUYECKUX pabOT, BHIIOJHEHHIO TECTOBBIX 3aJaHUH U cllaue K3aMeHa.
[TnannpoBaHKe BpeMEHU Ha CaMOCTOSTENbHYIO paboTy, HEOOXOAMMOTO Ha M3y4YeHHe HACTOSIIIEeH JUCLUTUIIHBI,
CTY/ISHTaM JIyullle BCErO OCYIIECTBIIATh Ha BECh CEMECTP, NIPE/IyCMATPHBAs TIPH 9TOM PETyJIsAPHOE NOBTOPeHUe
MIPOMIEHHOTO MaTepuaia. MaTepual, 3aKOHCIIEKTHPOBAaHHbIN Ha JIEKIUSX, HEOOXOOUMO PeryJIsipHO JIOTOJIHATD
CBEICHHSIMH U3 JINTEPATyPHBIX NCTOYHUKOB, TIPEACTABICHHBIX B pabouell mporpamMMe JUCHUIUIIHEL 1o Kaxaoi
U3 TeM [UIsl CAMOCTOSITEIbHOIO N3YUeHHs], IPUBEACHHBIX B paboyell mporpamMMe AMCLMIUIMHBI CIIelyeT CHaYasa
MIPOYUTATH PEKOMEH/IOBAHHYIO JINTEPATYPy ¥ PH HEOOXOAUMOCTH COCTABUTH KPATKHUI KOHCIIEKT OCHOBHBIX
TIOJIO’KEHHI, TEPMUHOB, CBEEHHH, TPEOYIOIINX 3aIOMUHAHUS U SBIISIIONINXCS OCHOBOIIOJIATAOIIMIMY B 3TOW TeMe
1 [UIs OCBOEGHUS MOCNIEIYIOINX Pa3aesioB Kypca.

9K3aMCH

YcnemHas moaroToBka kK 9K3aMEHY BO3MOKHA JIMIIb B Cl1y4aec CHCTEMATUYECKOW CaMOCTOSATETbHON pa6OTbI B
X0I€ BCEro ceMecTpa. HCHOCPCHCTBCHHO nepea 3Kk3aMEHOM HCO6XOJII/IMO IMPOYNTATh BCE KOHCIIEKThI ﬂeKHHﬁ,
OCBCXKUTH B MIaMATH J'Ia60paTOpHLIC OIIBITHI U PEHICHUA TUITOBBIX 3a1a4. HpI/I pemeHnmn 3aJaHUl B
9K3aMCHAallTUOHHOM ouere JUT palfiOHAJIbHOI'O UCIIOJIb30BaHUSA OTBEJIEHHOTO BPEMCHU JIy4llI€ BHAYAJIE OTBETUTDH
Ha BOITPOCHI, KOTOPLIE BbIZbIBAIOT MEHBLIIIEC BCETO 3any)IHCHI/Iﬁ, PpEIUTHL paC‘{éTHLIC 3a/la4u, a 1OCJI€ BEPHYTLHCA K
3a/IaHUAM TIOBBIIIIEHHOHN CJIOKHOCTH.

10. ITepeyens nH(OPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMBIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
1o JUCHHILUINHE (MOAYJII0), BKJIIOYAs IepevdeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMAaIMOHHBIX CIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

Crpannua 7 u3 10.
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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 06pa30BaT€J'II)HOFO mponecca 1no AMCuuIinHe (MO)Iy.TIIO) 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).

KOMHI)IOTCP W [IPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCs HHBAJIUI0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO}II/IMOCTI/I B O6pa3OBaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMH, 06nerqa10mue
BOCIIpUATUEC I/IH(bopMaLlI/II/I O6y'~IaIOIHI/IMI/ICH HWHBaAJIMAAMU U JIMIAMU C OI'PAHWTYCHHbIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIsl €70 BOZMOXXHOI'O IPe0O0pa30BaHus B aJIbTEPHATHBHbIE
(bopmbl, yIOOHBIE 17151 Pa3IMUYHBIX MOJIb30BATEIEH;

- CO3JaHMU€ KOHTCHTA, KOTOprﬁ MOJKHO PEACTABUTL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTbH MaCIHTa6I/IpOBElHI/IH TEKCTAa U H306pa)l(eHHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTD YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsl 00YUaIoMXCsl BOCIIPUHUMATD OJJHY M TY ke MH(OPMAIHIO U3 pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMIIA C HAPYIIEHUsIMH CJIyXa MOJTy4Yaad MH(OPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHE TPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HaBBIKOB I YMEHHH, (DOPMHUPYEMBIX
JVCHIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJAOOPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00PA30BATEIbHBIX TEXHOJIOIUI 1Sl Hepesau HH(BOPMALUY, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUalolIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BeOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI Ts IPOBEICHMUS BUPTYAIbHBIX JIEKLNIA C BO3MOKHOCTBIO B3aMMO/CHCTBHS BCEX YYaCTHHKOB JUCTAHIIMOHHOTO
00yueHHsl, IPOBEACHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAIAMU M 3aILUTHI BBITOJTHEHHbBIX paboT, TPOBEACHISI TPSHUHIOB,
OpraHu3aluy KOJUIEKTUBHOM paboOTHI;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaT€HLHLIX TEXHOJIOTUI IS OpraHu3altun (1)OpM TEKyHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- yBEJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIMMCsl MHBAIUIOM WM JIMLOM C Or pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI (bopMe, - He Oostee uem Ha 90 MUMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYTUIEHUsT 00yYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoBaHussMu PT'OC BO u yueOHbIM 1u1aHoM 1o crietpanbioctu: 31.05.03
"Cromarosiorus" u cnenuam3anuu "Ctomarosorus’”.

SAEKTPOHHBH
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Tpunoosicernue 2
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

CrenmaibHOCcTh: 31.05.03 - CToMaTtoJiorug

Crenpanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo o0pa3oBaTesibHOM nporpamme: 2022

OcHoBHas JuTepartypa:

1. AxmeroB, H. C. O6mas u Heopranuyeckas xumus : yueOHuk / H. C. AxmeToB. - 9-e uzq., crep. - Cankr-IlerepOypr : Jlans,
2018. - 744 c. - ISBN 978-5-8114-1710-0. - Tekcr : anekTpoHHsIi // JIaHp : 3neKTpOHHO-OMOMOTEeuHast cuctema. - URL:
https://e.lanbook.com/book/107904 (nata obpamenus: 28.06.2019). - Pexxum jrocTyna: Uist aBTOpU3. TOJIb30BATEIIEH.

2. Axmetos, H. C. JlaGopaTopHble 1 CEeMUHAPCKKE 3aHATHUA 10 00IIell 1 HeOpraHM4ecKkoi Xumuu : yue6Hoe nocodue / H. C.
Axwmeros, M. K. Asuzosa, JI. U. Bagpiruna. - 6-e usg., crep. - Cankr-IlerepOypr : Jlans, 2014. - 368 c. - ISBN
978-5-8114-1716-2. - Tekct : anekTpoHHSIH // JlaHb : 351eKTpoHHO-OubIMoTevHas cucrema. - URL:
https://e.lanbook.com/book/50685 (nata obpamenust: 28.06.2019). - Pexxum gocryna: ajst aBTOpU3. MOJIb30BaTENEH.

3. CeepaioBa, H. 1. O61as u HeopraHmyecKast XUMHUsL: SKCIIEpUMEHTAbHBIC 3aJa41 U YIIpaKHeHus : yuyeOHoe nocooue / H. [1.
CgepaioBa. - Cankr-IlerepOypr : Jlanb, 2013. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr : anexTpoHHbI# // JlaHs :
3NIeKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/13007 (nata obpawmenus: 28.06.2019). - Pexxum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

4. Kysneuo, [I. I'. Opranuyeckas xumus : yueoHoe nocodue / JI. I'. Ky3neuos. - Cankr-IlerepOypr : Jlans, 2016. - 556 c. -
ISBN 978-5-8114-1913-5. - Tekcr : anektponHbiii // Jlans : 31ekTpoHHO-OMOMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/72988 (narta obpamienus: 28.06.2019). - Pesxum nocryna: 1uisi aBTOPU3. MOJIb30BATENCH.

5. ¥OpoBckast, M. A. OcHOBBI OpraHn4eckoi Xxumuu : yueoHoe nocodre / M. A. FOposckas, A. B. KypkuH. - 3-e uzz. (3:1.). -
Mockasa : Jlaboparopust 3Hanuit, 2015. - 239 c. - ISBN 978-5-9963-2629-7. - Tekcr : anexkTpoHHsi // Jlans :
3/1eKTpOHHO-OnbmMoTeynas cucrtema. - URL: https://e.Janbook.com/book/66365 (nara o6pamenus: 28.06.2019). - Pexum
JOCTyIa: 1JIsl aBTOPU3. TTOJIb30BaTeNIeH.

JonoHUTEILHAS JUTEPATypa:

1. Eropos, B.B. O6mmas xumusi : yue6nuk / B.B. Eropos. - Cankt-IletepOypr : Jlans, 2018. - 192 c. - ISBN 978-5-8114-3072-7.
- Tekcr : 37eKTPOHHBIH // DNeKTpOHHO-OMOoTeuHast cuctema 'Jlaup' : [caiit]. - URL: https://e.lanbook.com/book/102216
(mara obparenus: 28.06.2019). - Pexxum joctymna: Uuist aBTOPH3. TOJIb30BATEIIEH.

2. Crach, H.®. Beenenue B xumuio : yueOHoe nocodue / H.®. Crack. - Cankr-IletepOypr : Jlanb, 2016. - 140 c. - ISBN
978-5-8114-2273-9. - TekcT : /1eKTPOHHBIH // DeKTpoHHO-O0nbmMoTeuHas cucrema 'Jlanp' : [cait]. - URL:
https://e.lanbook.com/book/75519 (nata obpamienus: 28.06.2019). - Pexxum gocrtyma: ajis aBTOpU3. MMOJIb30BaTEICH.

3. Cracp, H.®. Pemenue 3a1a4 no o6mieit xumuu : yyeOHoe nocodue / H.®. Crach, A.B. KopiuyHoB. - 3-e us., crep. -
Cankr-IletepOypr : Jlanp, 2016. - 168 c. - ISBN 978-5-8114-2274-6. - TekcT : 31eKTpOHHBIH // DNeKTPOHHO-ONOIMOTeYHAs
cucreMa 'Jlanp' : [caiit]. - URL: https://e.lanbook.com/book/75521 (mara obpamenust: 28.06.2019). - Pexum nocryma: 1is
ABTOPU3. TIOJIb30BATEICH.

4. Oprannyeckas xumusi. ba3oBsiii kypc : yaeoHoe nocooue / [I.B. Bepesun, O.B. lllyxto, C.A. Coipby, O.1. Kotichman. - 2-e
u3., ucnp. u jpon. - Cankt-IlerepOypr : Jlanb, 2014. - 240 c. - ISBN 978-5-8114-1604-2. - TekcT : 31€KTpOHHBIH //
DekTpoHHO-0MOMoTeuHas cucrema 'Jlane' : [caiit]. - URL: https://e.lanbook.com/book/44754 (nata oOparieHus:
28.06.2019). - Pexxum moctyna: 11sl aBTOpU3. NOJIb30BaTENEH.

5. IIpecc, N.A. OcHOBBI OpraHNUuecKON XMMUH JJIs1 CAMOCTOSITEILHOTO M3yueHus : yuebHoe rmocodue / M. A. Tpecc. -
Cankr-IletepOypr : Jlanp, 2016. - 432 c. - ISBN 978-5-8114-1931-9. - TekcT : 31eKTpOHHBIH // DNeKTPOHHO-ONOIMOTeYHAS
cucteMa 'Jlaup' : [caiit]. - URL: https://e.lanbook.com/book/71727 (mara obpamenus: 28.06.2019). - Pexxum qocryma: 1is
aBTOPH3. TMOJIb30BATEIIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

CrenmaiibHOCTh: 31.05.03 - CToMaTtoJiorug

Crenumanu3anysg:_CToMaToa0rus
Kpanudukanus BbITyCKHUKA: BPa4 - CTOMATOJIOL

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

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.
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