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1. OBJIACTh, OFLEKTBHI, BUJI (BUJIbI) MTPO®ECCUOHAJIBHOM JESATEJIBHOCTHU
ObsacTh NpoecCHOHANILHOM AesTeJbHOCTH — 00pa30BaHue, coluanbHas cdepa, KynbTypa.

O0beKkThl MpogecCHOHATBHON /1eSITeIbHOCTH — 00y4eHHe, BOCIMUTAHHUE, Pa3BUTHE, NMPOCBEIICHUE,
00pa3oBaTebHBIC CHCTEMBI.

Buj (Buabl) npogeccuoHaIbHOM 1eATeJIbHOCTH — [1eJarOrnuecKas.

Ilepeyenb mnpodeccHoOHANBHBIX 3a/a4, pellleHHe KOTOPBHIX MpeaycMaTPpHBAaeTCsi B Ipollecce
NpenoaaBaHusl TUCIUINIHHBI:

- o0y4eHHe U BOCIUTaHue B cepe 0Opa3oBaHUs B COOTBETCTBUHU C TPEOOBaHUSIMU OO0pa30BaTEIbHBIX
CTaH/IapTOB;

- WCHOJBb30BAHHWE TEXHOJOTHH, COOTBETCTBYIOIIMX BO3PACTHBIM OCOOCHHOCTSIM OOydYaromuxcs u
OTpaXKAIOIINUX CHEIU(PHUKY MTPEIMETHBIX 00IacTel.

2. HEJIb OCBOEHUA JTUCHUIIJIMHBI

Leas ocBoeHUs] AUCHUIIUHBI — (OPMHUPOBAHUE y CTYIEHTOB YIIYOJICHHBIX MPO(HEeCCHOHAIBHBIX
3HAHUU B 00JACTH XUMHH.

3. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM NPOI'PAMMBI

JuctmrumHa «XWMHS» OTHOCUTCS K 00s3aTeNIbHBIM JHCHIUIUIMHAM BapHaTUBHOW dYacTH bioka 1
Jucuumunsl (moaynu) (b1.B.OJ1.2).

Huctummmna «Xumus» (b1.B.O/1.2) onupaercs Ha 3HaHUSA, YMEHUS, HABBIKH, MTOJIYYEHHBIE B MPOIECcCe
o0yueHus B 00111e00pa30BaTEIbHON HIKOJIE.

ConepxaHue IUCHUIUIMHBI «XHMUS» BBICTYIA€T OMOPOW MJIsi OCBOCHHUSI COAEp)KAaHUS IUCIHUILIHH
«Oprannueckast xumusi» (b1.B.O/1.3), «buonoruueckas xumusi» (b1.B.OJ1.11).
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4. IEPEYEHbDb INTAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 110 JUCHUITVIMHE

IInanupyemble pe3yJbTaThl 0CBOEHHUS
0o0pa3oBaTe/IbHOM NPOTrPaMMBbI
Kon HaumenoBanue Pe3ynbTaThl 00y4eHUs1 110 JMCHUILIMHE
KOMIIeT KOMIIeTeHI[UH
eHLIMH
IMK-1 | roTOBHOCTH peanu30BBIBATD | 3HAMD:
00pa3oBaTebHbIE IIPOTPaMMBI 0 | - TEOPETHUYECKYI0 OCHOBY OOlIeH XUMMHU B Ipejenax
yuyeOHOMY NpeAMETYy B COOTBETCTBUHU C | TpeOOBAaHUMN benepanbHbIX rocyJapCTBEHHbIX
TpeOOBaHUAMU 00pa3oBaTeNbHBIX | 00pa30BaTENbHBIX ~ CTAHAAPTOB M OCHOBHBIX
CTaHIapTOB 00pa30BaTeNbHBIX IPOrPaMM;
- BUJIbl XUMUYECKUX CBA3CH;
- OKUCIIUTENIFHO-BOCCTAHOBUTENbHBIC PEaKIiH;
- KOOPAMHAIIMOHHYIO TEOPUIO;
ymemv:
- IUIAHUPOBATh M OCYILECTBIIATh Y4EOHBIH Ipolecc B
COOTBETCTBUM C  OCHOBHOM  0Opa3oBaTelbHON
IpOrpaMMoi;
enadems.
- HaBBIKAaMH IUIAHUPOBAHMS M MIPOBEIEHUS y4eOHBIX
3aHATUI
5. OFBbEM JNCHHUIIJIMHBI
Bujbl yueOHolM neATEJIBLHOCTH Bcero Cemectp
4yacos/3.e. 3 4
OO0mas Tpy10eMKOCTh 144/4 7212 7212
KonraktHas pabota 14 8 6
Jlexnun 6 4 2
CemuHapbl 8 4 4
[TpakTHyeckue 3aHATHS - - -
PykoB0oACTBO ITpakTUKOM - - -
IIpomexyTodHas aTTecTanys, B TOM YUCIIE 4 . 4
KypcoBasi paboTa (KypcoBOM IPOEKT) - - -
KOHTpOJIbHas paboTa . KOHTP. .
pabota
3ayer ) -
3a4eT C OLICHKOU - - 3a4erT C
OLICHKOM
9K3aMeH - - -
CamocrosTenbpHas padoTa 126 64 62
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6. COJEP)KAHUE JTUCIUITJIMHBI

6.1. PA3JIEJIbI JTUCHUIIJIMHBI

Ne KonTakTHas padora Cam
3 Conepskanue pas3ejioB Cemuna | Ilpaxr. )
n/n Jleknun pabora
pbl 3aHATHSA
3 cemecTp
1 | OcHOBHBIE XMMHYECKHE TIIOHATHS H  3aKOHBL. i 16
Ctpoenue aToma 5 5
2 | [lepmommueckass cucrema snementoB JI. W i 16
Menpeneena
3 | Xumuueckasi CBsI3b - 16
4 | DHepreTKa XUMHUYECKHX IPOIECCOB. XHUMHUYECKas 2 2 i 16
KUHETHKA
4 4 - 64
4 cemecTp
5 | PacTBOpHI M KOJJIOMTHOE COCTOSTHUE - - 8
6 | Teopus AJIEKTPOIUTHICCKON JUCCOITUAITIH - 2 - 8
7 | OKUCIUTENHHO-BOCCTAHOBUTEIILHBIC IMPOIIECCHI 2 - 8
8 | KoMmmekcHble cCOeTMHEHNUS - 2 - 8
[ToaroroBka K 3a4eTy ¢ OLIEHKON = ) n 32
2 4 - 62
4 8 - 126

6.2. COAEP XAHUE PA3JIEJIOB JUCIIUIIJIMHBbI

Tema 1. OcHOBHBbIE XUMHYECKHUE MOHATHS U 3aKOHbI. CTpoeHHe aTomMa

OCHOBHbBIE XUMHUYECKHUE MOHATHUS: aTOM, MOJIEKYJIa, SJIEMEHT, IPOCTOE BEIIECTBO, CII0AKHOE BELIECTBO.

3aKOHBI CTEXHOMETpPUH. 3aKOH COXPAHEHHsS MacChl U €ro 3HaueHHE B XMMHUHU. 3aKOH IOCTOSHCTBA
coctaa JK. Ilpycra. 3akoH kpatHeix oTHomeHui JIk. JlanpToHa. 3akoH OSKBHBAJICHTOB. 3HaueHUE
CTEXUOMETPUYECKUX 3aKOHOB B PA3BUTHUH XUMUH, TPAHULIBI UX IPUMEHUMOCTH.

3aKOH OOBEMHBIX OTHOIICHUIH pearupyrounmx U oO0pa3yIoIIMXCs B peaklUH Ia3000pa3HbIX BEIIECTB
(I'e#i-JIroccaka). 3akoH ABOrapo U CIeACTBUS U3 HETO.

®duznueckoe COCTOsSHME BellecTBa. ['a3oBble 3akoHbI. CBoMcTBa KuAKocTel. CBOWMCTBAa TBEPJBIX
BemiecTB. CTpoeHue KpUCTaIoB.

Ucropus pa3BuTus npeacraBieHuil o pa3BuTuu aroma. OTKpbITHE 31eKTpoHa. PaTnoakTHBHOCTS.

[lepsoie monenu aroma (/x.Tomcon, O.Pesepdopn). Teopus aroma Bonopona no H. bopy. KanTsl.
VpaBuenne M.Ilnanka. OObsicHeHue crHekTpa aTroMma Bojaopoda. TeopeTHueckue M SKCIEPUMEHTaJIbHbIE
IPEANOChUIKM pa3pellieHuss BHYTPEHHHMX IPOTUBOpPEYMH IUIaHETapHOM Mozenu aroma. KopryckynspHo-
MeXaHH4YecKass Mojeidb aToMa Boaopoaa. KBaHTOBbIe umciia Kak IMapaMeTpbl, OINpPEIeSIONINe COCTOSHUE
anekTpoHa B atome. ['maBHoe (N), opoutanshoe (), MarauTHOE (M) KBaHTOBBIE yuclia. PUINUECKUN CMBICIT
KBaHTOBBIX uyHcell. [lonsaTHe 00 3eKTPOHHOM ObJIaKe.

Atomubie opoutanu (AO). OcHoBHOe u B030yKAeHHbIe cocTosiHusi. Popma aroMHBIX S-, p-, d- u f-
op6uTtaneii. CoOCTBEHHBIE YITIOBOW M MarHUTHBINA MOMeHTHI 31ekTpoHa (CIIMH). CnuHoBOE KBaHTOBOE YHUCIIO
mMS. EMKOCTB 3JI€KTPOHHBIX CIIOEB.

MHOr03/1eKTpOHHBIE aTOMBI. 3apsibl saep aToMOB. TpH MpUHIMIIA 3allOJHEHUs OpOHTanel B aToMax:
NPUHUMIT HauMeHblled sHepruu, npuHuun [laynu, npaBuno ['ynpa. Ilopsnok 3amoiaHEHUs 3JIEKTpOHAMHU
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aTOMHBIX opOuTasneit (mpaBuina KiiedkoBckoro). DneKTpoHHbIE (POPMYITBI aTOMOB 3JIEKTPOHOB.

Tema 2. Ilepuoaunyeckasn cucrema 31emMenToB . . MenaeneeBa

Ku3sp 1 HayyHO-nIegarornyeckas aesarensHocts .M. Menneneesa.

OtkpeiTHe nepuoguueckoro 3akoHa JI.M. MengeneeBsiM. [lepuonnyeckas cucreMa XHMHYECKUX
anemenToB J[.M1. MenneneeBa. CoBpemeHHast popMyIupoBKa NEPUOJUUECKOrO 3aKOHA.

[lepmoauueckass cucTeMa Kak €CTECTBEHHas CUCTeMa »3JeMeHTOB. JlimHHas U KOpoTKas (hopMbl
nepuonudeckux tabmuu. Ilepuonsi, rpynnel noarpynmnbl. CBs3p IOJIOKEHHSI 3JEMEHTa B INEPUOANYECKON
cHCcTeMe C KOH(HTypalyeld aTOMOB 3JIEMEHTOB TJIABHBIX M MOOOYHBIX MOATPYII. DIEMEHTH S-, p-, d- u f-
cemelcTB. CBfA3b CBOWMCTB JJIEMEHTOB C TIOJOXKEHUEM B Iepuoaudeckoi cucreme. Ilepuonndecku wu
HENEPUOANYECKH U3MEHSIOINECS] CBOWCTBA 3JIEMEHTOB. V3MEHEHNEe BEIMUYUH PaguyCoB, SJHEPTUi NOHU3ALNH,
SHEPruil CPOJCTBA K IJIEKTPOHY U JIEKTPOOTPULIATEIBHOCTEN aTOMOB 3JIEMEHTOB C POCTOM 3apsI0B UX sEp.
ITepnoM4YHOCTE U3MEHEHUS! CBOMCTB 3JIEMEHTOB KakK MPOSBICHHUE NMEPUOAUYHOCTH U3MEHEHHUs 3JIEKTPOHHBIX
KOHUrypauuii aToMoB. BropruHas nepuoanyHOCTb.

Tema 3. Xumnueckasi CBf3b

Tunsr cBs3eit. Tpu GopMBbI CyIIECTBOBaHUS aTOMOB B BEHIECTBE: MOJIEKYJBI, HOHBI, CBOOOJHBIC
paaukanbl. OCHOBHbIE XapaKTEPUCTUKU XMMUYECKOW CBSI3M: JUIMHA, SHEPrusi, BaJIEHTHBIA yroj. OCHOBHbIE
TUIIBl XUMUYECKOU CBSI3H.

KoBanentnast cBsi3b. MoHHast cBsizb. BomopoHas CBsi3b, € BIUSHUE Ha (PU3NYCCKHE M XUMHUYCCKHC
CBOMCTBAa BemecTB. Poib BHYTPUMOJCKYJSIPHOW BOJOPOJHOW CBS3M B OHMOJOTHYECKHUX IIpOIleccax.
Meramueckass CBsI3b. MEXMONEKYISIpHbIE B3aUMOACHCTBUA. JIUMONMb-AUNONb, AUNOIb-UHIYLIMPOBAHHBIN
JIUTIOJIb, IUCIIEPCUOHHBIE B3aUMOACHCTBHUSL.

Tema 4. JHepreTuka XMMHYECKHX NPOLECCOB. XMMHYECKasi KHHETHKA

TennoBbie 3hHEKTH XUMUYECKON peakiuu. TernoTel 00pa3oBaHUs XUMUYECKUX COCIWHEHUU. 3aKOH
I'ecca. VI3MeHeHue BHYTpEHHEH >Heprum cucrteMbl. JHTanpnus. TepMmoxumuueckue ypaBHeHus. V3o00apHO-
U30TEepMUYECKU ToTeHIan (3Heprus [ uo6oca).

CkopocTh xumMuueckoil peakuuu. E€ xonnuecTBeHHOE BbIpakeHHe. DaKTOphI, BIUSIONIME HA CKOPOCTh
XUMHMUYECKUX peakUuil. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT KOHLEHTPALMU Pearupyrouux BEIIECTB. 3aKOH
nerictBust macc K. I'ynnbepra u [1.Baare nns snemeHTapHOW CTaauu XMMHYECKOW peakinuu. Ero mpumenenue
JUIsl TOMOTEHHBIX M TeTeporeHHbIX cucteM. KoHnctanTta ckopoctu peakuuu. Bausiaue akropa moBepxHocTH Ha
CKOPOCTh p€aklMu B TE€TEPOreHHONM cHucTeMe. 3aBUCHUMOCTh CKOPOCTH peakIMM OT TeMIIeparypsl,
TeMIepaTypHbIi K03 PUIIHEHT.

Karanu3s. BnusiHue katanu3atopoB Ha CKOPOCTh PeaKkIUMK. Buasl karaan3a: FOMOTE€HHBIH, FeTepOreHHbIH
U MHUKPOTETepOTE€HHBIM KaTajiu3, aBTOKAaTallu3, MOJIO)KUTEIbHBIM M OTPHULATEIbHBIA KaTaau3, UHTUOUTOPBI.
OcoOenHocty (hepMEHTOB KaK KaTalu3aToOpPOB.

Xumuueckoe paBHOBecue. OJHeprus [uOOca B COCTOSHHMM XMMHUYECKOro paBHOBecus. KoHcraHTa
xumuueckoro paBHoBecus. [lpunuun Jle Hlatense. CMmerieHne XMMHUYECKOTO PaBHOBECHUS IPU U3MEHEHUU
KOHIIEHTpPALMH pearupyrolnx BEIIeCTB, TaBIeHUs 1 Temneparypbl. Katannzatopsl B 00paTUMBIX Ipolieccax.

Tema 5. PacTBopbI U KOJJIOHIHOE COCTOSIHUE

Bopga. ®u3nyeckue 1 XUMUYECKHE CBOMCTBA BOJIHI.

Kparkas xapakTepucThKa TUCIIEPCHBIX CUCTEM M MX KJIacCH(pUKAIHA: B3BECH (CYCIICH3UU, SMYJIbCHH),
KOJUTOM/IHbIE CHUCTEMBI, WCTUHHBIC pacTBOphl. KoJmuratuBHBIE CBOMCTBa pacTBOpOB: Au(dy3Husi, 0CMOC,
Kpuockomus, d0ymuockonus. KommouwaHo-aucnepcHble  CHCTeMBbl.  PacTBOpPBI  BBHICOKOMOJIEKYIJISIPHBIX
COEIMHEHUIA.

Mexanusm mpouecca pactBopenus. CosbBaranus (ruapaTtanys) Npu pacTBOpeHUH. TepMonnHaMuka
rpolecca pacTBopeHusi. PacTBOpUMOCTh TBEPABIX BEUIECTB B Bojie. HachIlIEHHBIN pacTBOp KaK AUHAMUYECKAsS
pPaBHOBECHAs CHCTEMA.
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Kpucranmnusanus TBepApIX BeIECTB M3 pacTBOpoB. Kpucrtammoruaparel. OuucTKa BEIIECTB
NEePEeKpUCTAIIN3AEN U3 PaCTBOPOB.

CriocoOb! BeIpaKEHMsI KOJMUECTBEHHOTO COCTaBa pacTBOPOB. MaccoBasi J0JIs1 paCTBOPEHHOI'O BEILIECTBA
B IIpoLeHTax. MosipHas KOHIIEHTpaLus, HOpMajabHas KOHIEHTpaIus (MOJsipHas KOHIIEHTPALUs SKBUBAJICHTA),
MOJISIPHOCTB, MOJISIpHAs 10J1s1, TUTP. KOHIIEHTpalus pacTBOPOB U UX IUIOTHOCTh. PacyeTsl A MpUroTOBIIEHUS
pacTBOPOB pa3IMYHON KOHLEHTpAIlMU. MeTouKa MPUTrOTOBJIEHUS PacTBOPOB. Mepbl MPea0CTOPOKHOCTU TIPU
paboTe ¢ KOHIICHTPHUPOBAHHBIMU PACTBOPAMHU KUCIIOT U IIET0YEH.

Tema 6. Teopust 3J1eKTPOJIUTHYECKON JUCCOLUALMHU

Teopust 3ME€KTPOTUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEIEKTPOIUTHl. OCHOBHBIE IMOJIOKEHUS
TEOPHUH JIEKTPUYECKON JUCCOLIMALIIH.

CremneHb AMEKTPONIMTHYECKON qucconuanuu. CuibHbIE U ClIa0bie AJIEKTPOIUThI. DaKTOPHI, BIUSIONIHE
Ha cTeneHb jauccouuanuu. [IpumeHeHue 3akoHa JEHCTBUSL Macc K MPOLIECCY JIUCCOLMALUU  CIAa0BIX
AIEKTPOJIUTOB.

Kucnotsl. OcHoBanusi. Kuciaorel, OCHOBaHUS, COJIM B CBETE TEOPUU DJIEKTPOIUTUUYECKOMN JUCCOLUAIIH.
Crynenuatas auccouuanus. Teopun KUCIOT U OCHOBaHMM. [IpoTonuTuyeckas Teopus KHCIOT U OCHOBAHHM.
DNeKTpOHHAas TEOpHsl.

DneKTpoiauTHUYecKas Aucconuanus BoAbsl. MoHHOe mpousBeneHHe BOAbl. BiMsHHe Temmeparypbl Ha
mpouecc aucconuanuu BoAbpl. KOHIEHTpanus HOHOB BOJOpPOJA B pacTBOpax. BomoponHslil IMOKa3areib.
Bopopoaubiii mokazatenb OHOJIOTUYECKUX Cpefl. 3HAYCHHE TOCTOSHCTBA BENMYMHBI PH B XUMHUYECKHX U
OMOJIOTUYECKHX TPOIIeccax.

PaBHOBecMe B  HACBIIIEHHBIX PACTBOpPaX  MaJOPAaCTBOPUMBIX  ANEeKTpoauToB. [IpousBenenue
pacTBOPUMOCTH. Y CIIOBUSI 00Opa30BaHUS U PACTBOPEHUSI OCA/IKOB.

IMupponus coneit. Paznuunsie cinydan runponusa. bydepusie pactBopsl. bydepHbie cucTeMbl B )KUBBIX
opranm3Max. Ponb ruaponusza B OHOJIOTMYECKUX, XMMHUYECKHX NPOIECCaxX M TPOIECCaxX BBIBETPUBAHUS
MUHEPAJIOB U TOPHBIX MOPOJI.

Tema 7. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE TPOLECCHI

Peakuuu Cc wu3MeHeHHWEM CTENEeHEeW OKHCIeHUs dJeMeHTOB. Kiaccudukanus OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX  peakuuid. BoccranoButenu, okuciaurenu. [lpaBuia cocraBieHHs  ypaBHEHHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklnuid. MeTo bl 3JIEKTPOHHOTO U MOHHO-3JIEKTPOHHOTO Oananca. Poib
cpenbl B MPOTEKAHWHM OKHUCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUMA. DKBUBAJIEHT BEUIECTB B OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuusix. [IoHsATHE O raTbBaHUYECKOM DJIEMEHTE.

Cra"papTHble AJIEKTPOAHBIE MOTEHUHUAIbL. DJIEKTPOXUMUYECKUA psi HAOpPSDKEHWM  METaslioB.
CraHmapTHble  OKHCIHMTEIbHO-BOCCTAHOBUTENbHBIE  MOTEHUMANbl.  HampaBleHHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUH.

XUMHYECKME HCTOYHUKHA TOKa. Onektponn3. Koppo3us MeramioB. buokopposus. 3HaueHHe
OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIX PEAKIIMI B )KMBOW M HEKUBOU MPUPO/IE.

Tema 8. KoMmiuiekcHbIe COeTMHEHHS

Koopaunammonnast teopusi. CocTaB KOMIUIEKCHBIX COCIWHEHUN: LEHTPAJIbHBIA aToM, JIUTaHbI,
BHemIHSAST ¥ BHyTpeHHsst cdeprl. KommuekcooOpazoBarenmn. Kiacchl  KOMITJIEKCHBIX — COCTUHEHHIA.
Homenkinarypa u nuzomepus. {uccornmanus KOMIJIEKCHBIX COEIMHEHUN. 3HAU€HUE KOMIUIEKCHBIX COSAMHEHUH.
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7. METOAUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

cemecTp Tema 3ansaTHs

OO0pa3zoBaTe/ibHbIC TEXHOJIOTMH, MEeTOALI H GOPMBbI 00y4eHUs!

3-4 cemecTpbl

Tema 1-8

Tema 1-8

Jlekuum  —  TEXHONOTUS  WUTFOCTPATUBHO-HATIATHOTO  OOydeHUs
(oObscHeHME, Oecena, MyIbpTUMEIUA TPE3eHTAINs), TPOOIEMHO-TIOMCKOBbIE
AKTUBHBIC TEXHOJIOTHH (ITPOOIEMHAs JICKIIHS ).

CeMuHapbl ¥ NPaKTHYECKHE 3AHATUS — TEXHOJIOTUS WJUTIOCTPATHBHO-
HarJsiAHOTO 00ydeHus (0OBsICHEHHE, Oecena), y4eOHO-HCCIIeI0BATEIbCKIEC
aKTUBHBIE TEXHOJOTHMU (IMOATOTOBKA COOOLIEHHs, CaMOCTOsTEIbHAs
paboTa);  TecToBas  TEXHOJOTHWs;  TEXHOJOTMH  MPOCKTUPOBAHHUSI
(uccienoBaTenbCKHUE, pacueTHbIC PaOOTHI).

8. MIEPEYEHb YYEBHO-METOJNYECKOI'O OBECIIEYEHMSI )11 CAMOCTOSATEJIBHOM

PABOTbBI OBYYAIOIIUXCSA
Buabi Tema Oo0beMm DopMbI CAMOCTOATEIBbHON PadOTHI
CaMOCTOATEILHOMI CaMOCTOATEIbLHOMI
padoThI padoThI
AynuropHas Tembl - KOHCIIEKTUPOBAHUE  M3JIaraéMoro marepuaia
1-8 JIEKIIUU B COOTBETCTBHH C TUIAHOM,
- BBITIOJTHEHHE J1a00paTOpHOI paboTHI;
- BBIMIOJIHEHHE  33/JaHUH,  MPEIyCMOTPEHHBIX
MJJAHOM TMPAKTHYECKOro 3aHATUs (MpEICTaBIEHbI B
YMK/)
BueaynuropHas Tembl 126 - popabOoTKa KOHCIIEKTA JIEKLUY;
1-8 - yrayOJIeHHbIN aHaTN3 HAYYHOU JIUTEPaTyphl;

— MOATOTOBKA K JIAOOpaTOPHBIM paboTaM;
— MOJTrOTOBKA OTYETa MO0 JIAOOpaTOPHBIM paboTam;
— HOJTrOTOBKA COOOIICHNUS;

- BBIIIOJIHEHWE  3aJlaHUl,  NPEIyCMOTPEHHBIX
IUIAHOM [PaKTUYECKOro 3aHATUS (IIPEe/CTaBIECHbl B
YMK);

- MMOoATOTOBKA K 3a4YCTy C OLICHKOM.

CooNO WM E

e
= o

IIpumepHbIe TeMBbI 11l OO0 IEH Uit

Kuznup n gesrensHocTh .M. Mennaeneena.

Kussb n gesrenpHocTs Mapun Kropu-CxiiagoBckoi.
Pounb xeHIIMH B XUMUH.

[lepuoanueckuii 3aKOH U CTPOCHHUE aTOMA.

Kusznp u gesarenbHocth M.B. JIoMmoHOCOBA.

XUMHS «TOPSAYUX» ATOMOB.

XHUMHS BBICOKHUX CKOPOCTEH.

BricokoTeMmmiepaTypHas XuMus.

Y npTpaMuUKpOXUMHUSL.
HoBoe yuenue o koppo3umu.

OCHOBHBIE TIPEJICTABIICHUS] KBAHTOBON MEXaHHKHU.
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12.  Koopnunammonnas teopusi Anbdpena Bepuepa.

13.  KowmriekcHbIe COEUHEHHUS B HAYKE U TEXHUKE.

14. 3Ha4YeHHE €CTECTBEHHOM PAaJMOAKTUBHOCTH B KU3HHU PACTEHUN U KUBOTHBIX.

15.  buonoruveckas pojib MUKPOIJIEMEHTOB U UX TPUMEHEHHUE B CEITLCKOM XO31CTBE U MEIULIMHE.
16.  Hcropus pa3BUTHS DJICKTPOIUTHICCKON Auccoruanu Appennyca (1887).

IIpumepHBbIii IepevyeHb JTUTEPATYPHI AJIS NOATOTOBKH COO0IEHHU I

1. Axwmetos, H.C. O6mas u neopranundeckast xumusi [Tekcr] : yueb. mis By30B. — 4-e usa., ucnp. — M. :
Bricmas mxoma, 2001. — 743 c.

2. Bonkos, H.U. Xumus [Tekct] : yaeOH. mocobue s By30B. - M. : Akagemusi, 2007. - 336 c.

3. I'munka, HJL. O6mas xumus [Tekcr] : yuebHoe mocobue st By3oB / nmox pea. A.U. Epmakosa.- uzn.
29-e, ucnp. - M. : Unarerpan-Ilpecc, 2002. - 728 c.

4, O6mras xumus [Tekct] : yue0. mocobue Ajig CTyIEHTOB HEXUM. crieruanbHocTeit By3oB / H.JI. ['nunka ;

pen.: B. A. Tlonkos, A. B. babkos. - 16-e u3a. nepepad. u gom. - M. : Beicur. o6pazoBanue, 2010. - 886 c. :
puc., Tabi. - (OcHOBBI HayK). - bubnuorp.: c. 886 .

IIpuMepHbIi NepedyeHb 3aaHUi, IPeIYyCMOTPEHHBIX INIAHOM NPAKTHYECKOI0 3aHATHSA 1JIsl Ay IMTOPHOI
CaMOCTOAITe/ILHOM padoThI

Cmpoenue amoma. Paduoakmugnocme.

DJIEKTpOHHAsA CTPYKTYpa aTOMOB. 3aBUCUMOCTb CBOMCTB AJIEMEHTOB OT CTPOEHUS UX aToMOB. CTpoeHue
aTOMHBIX s1ep. PaninoakTHBHOCTD.

Ilpocmeiiwue cmexuomempuueckue pacuemal.

3akoH »KBHUBaJeHTOB. OCHOBHbIE ra3oBble 3aKOHbl. Moib. 3akoH ABorajapo. BpIBojg XuMHYecKux
dbopmyi. PacueTsl o XuMU4ecKuM GopMyiiaM B YpaBHEHUSIM.

Xumuueckas cés3b.

Tunsl xumuyeckoi cBs3u. [lonsgpHocTh Monekyn. ['eomeTpudeckas CTpykTypa MoJiekyil. MoHHas cBS3b.
BopnopoaHas cBsa3b. MexXMONEKyIsIpHOE B3aUMOIECHCTBHE.

Xumuueckas mepmoOuHamuxa.

DHepreTuka XMMUYECKUX Peakuuid. XUMUKO-TEPMOJAMHAMUYECKUE PACUETHI.

Xumuueckas Kunemuxa.

CKopocTh XUMUYECKON peakiuu. BiusHue pa3znuyHbiX (PakTOPOB Ha CKOPOCTh XMMHUUYECKUX MPOIECCOB.
Karanus. Tunsl karanuzatopos.

Xumuueckoe pagrogecue.

3akoH neicTBytomux Macc. Koncranrta paBHoBecusi. CmeleHne paBHOBECHS.

Pacmesopur.

CriocoObl  BbIpaK€HUS KOHIIGHTPAllMH pPAacTBOPOB. OJHeprerudeckue 3¢ ¢dexTsl mpu  o0pa3oBaHUH
pactBopoB. PacTBopsI anekTponuToB. Ciradble ¥ CHIIbHBIC AJIEKTPOIUThI. MoHHOE mpon3BeaeHue Boapl. pH. I1P.

OcnosHble K1accvl HeOP2aHU4eCcKUX CoeOUHeHUll.

Oxkcunpl. 'mppokcunpl. Comu. Kucnortel. Pacdersi mo xumudeckum QopmyiaaM ¥ XUMHYECKUM
YPaBHEHUSM.

Peaxyuu 6e3 usmenenus cmenenu oKucieHus 31eMeHMO8.

I'upponus. bydepusie pactBopbl. CocTaBieHne ypaBHEHUN THAPOIU3A.

OKucaumenbHo-60CCMAaHOBUMENbHBIE PEaAKYUU.

Crenenb okucineHHocTH. OKHcIeHue U BoccTaHoBieHne. OKucauTenu U BoccranoBuTenu. CocTaBieHue
YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA. DKBUBAJICHTHl OKHCIUTENIEH U BOCCTAHOBHUTEJIECH.
XHUMHUYECKHE UCTOYHUKH TOKA. DIEKTPOIH3.

Komnnexcnvie coeounenus.

Koopaunauronnas treopus. [IpumMeHeHnE KOMITJIEKCHBIX COSUHEHUH.
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IIpakTHyeckue 3a1aHus

1. Pacmeopur.

OmnpezneneHue MaccoBOM JOJIM PAacTBOPEHHOIO BEIECTBA IO OTHOCUTENBHOW IJIOTHOCTH pPacTBOpa
3aJJaHHOM KOHIIeHTpauuu. [IpurorosieHe pacTBOPOB ¢ Pa3IUYHBIMU CIIOCOOAMH BBIPAXKEHUS KOHLIEHTPALIUH.

2. Duepeemuka Xumuyeckux npoyeccos.

OnpeneneHue TEIUIOTHI HEUTpaNIM3alMM CUJIBHOIO OCHOBAaHUS CHJIBHOM KHCIOTOH. OmpeneneHue
TEIUIOTHI PaCTBOPEHUS TUAPOKCHUIA HATPus (1I[aBeJICBON KUCIIOTHI).

3. Xumuueckoe pasrnosecue. Hanpaenenue peaxyuii.

OO6pa3oBaHue U TEPMUUECKOE PA3I0KEHUE XJIOPUIa AaMMOHUS.

BnusiHue KOHLIEHTpalMK pearupyronX BEIeCTB Ha KOHCTAHTY paBHOBecus. CpaBHEHHE TEPMUUYECKOU
YCTOMUMBOCTH KapOOHATOB. BinsHuE OJHOMMEHHBIX HOHOB Ha JMCCOLMAIMIO CJIA00ro 3JIEKTPOJIUTA.
[Tpubnuxennoe onpenenenue pH ¢ moMoup0 yHUBEpcaIbHOM HHANKAaTOpHOU Oymaru u pH-meTpa.

4, Peaxyuu 6e3 usmenenus cmenenu okucnenus.

HounHble peakiuu, MpoTeKaolye NpakTHUYeCKu HeoOpaTuMo U 10 KoHLa. CpaBHEHHE pacTBOPUMOCTHU
cynbparoB S-anmementoB Il rpymmel. ['maponu3. CpaBhHenue ruaponu3a NazP0s, NapHPOs u NaH2P04.
CpaBHeHue rugposnsa cyiabgara HaTpus U (ocdara Harpus. CpaBHEHHE THAPOIM3a XJIOpUIAa HATPUS U
XJIOpH/ia aJloMHHMA. PacTBopeHHe IIMHKAa B MPOAYKTE THAPOJIM3a XJIOpHAa LIMHKA. BiusHue HarpeBaHUs Ha
THJIPOJIU3 alleraTa HaTpus. BiusiHue HarpeBanusi U paz0aBieHMs Ha TUIPOJIM3 XJIOPUIA ATIOMUHUS U XJIOpUaa
xene3za (Ill). Cwmemenne paBHOBecHs THAPOJIHM3a XJOPUAA CYpbMbl. [HIpONM3 COEOUHEHHH B3aWMHO
YCUJIMBAIOIIUX THIIPOJIU3 APYT IPYTa.

S. Peaxyuu ¢ usmenenuem cmenenu oxucienus s1emMeHmos.

CpaBHEHHE XUMUYECKOM aKTUBHOCTH KeJle3a U Meau. B3anMoeiicTBue pacTBOPOB COeIMHEHUH Kere3a
(111 u omosa (). Boccranosnenue oxcomanranat (VII)-woHa B pasinuuHbIX cpemax. DIEKTPOXHMHUYECKOE
OKHCIICHHE-BOCCTAaHOBJICHHUE.

6. Konnouono-oucnepcuoie cucmemoi.

[Tonyuenue 3055 ruapokcuna xxenesa (1), [Tomyuenue 3oma kanudonu. Koarynsmus 30515 ruapokcuia
xene3a (111) mentuzanus koarynsara. [lonydenue smynbcuil.

9. ®OHJ] OHEHOYHBIX CPEACTB JUIA ITPOBEJEHUA TEKYIIEI'O KOHTPOJISI
YCIHHEBAEMOCTH, MIPOMEXYTOYHOU ATTECTAIIUHA 110 U'TOT'AM OCBOEHUA

JUCHUIIJIMHBI
Pe3yabTaT 00y4eHHs MO TUCHUTLIMHE Bun koHTpOJIS M HaumeHoBaHuUe 0LIEHOYHOTO
aTTecTalnuu Cpe/cTBa

3HaMb: Texkymuii KOHTPOJIb | - TECT;
- TEOPETUUYECKYIO OCHOBY OOIIEH XMMHUHU B TIpeienax - KOHTpOJIbHAs paboTa;
TpeOoBaHUN  (QenepalibHbIX  TOCYJIAPCTBEHHBIX - KOJUIOKBHYM
o0pa3oBaTeNbHBIX ~ CTAHJApPTOB M OCHOBHHIX | [IpoMeRkyTOUYHAN - BOIIPOCHI K 3a4YETYy C OLIEHKOM
00pa3oBaTeNbHBIX TPOrPaMM, arrecranus

- BUJIbI XMMHUYECKHUX CBS3€Hi;

- OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH;

- KOOPAMHAIMOHHYIO TEOPHIO;

ymems.

- IUNTAHUPOBATH U OCYIIECTBIATH Y4eOHBII mpoIiece B
COOTBETCTBMM C OCHOBHOM  0Opa3oBaTeiIbHOM
MPOTrpaMmoit;

enademo.:

- HAaBBIKAMU IJIAHUPOBAHUS M MIPOBEICHUS YICOHBIX
3aHATHH
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10. IEPEYEHb OCHOBHOM U JJONTOJIHUTEJbHOM YYEBHOU JINTEPATYPbBI

10.1. OcHoBHas yueOHasi JIuTEepaTrypa
1. AxwmetoB H.C. OOmiast u Heopranuveckass xumus [Tekct] : y4e0. ans By30B. — 4-¢ u3f., uchp. — M. :
Bricmas mkoma, 2001. — 743 c.
2. Bonkos H.U. Xumus [Tekcr] : yueOH. mocoOue aist By30B. - M. : Akagemus, 2007. - 336 c.
3. I'muuka H.JI. O6mas xumus [Tekcr] : yueOHOe mocobue i1t By3oB / mof pen. AWM. Epmakosa.- uzn. 29-
e, ucnp. - M. : Uuarerpan-Ilpecc, 2002. - 728 c.
4, I'muuka, H. JI. O6mas xumust B 2 T. Tom 1 : yuyeOHHMK ais akagemudeckoro OakanaBpuata / H. JI.
I'muaka ; monm pen. B. A. IlonkoBa, A. B. babkoBa. — 20-e uzn., mepepab. u mon. — M. : M3naTensCcTBO
FOpaiir, 2017. — 353 c. https://www.biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674AS5.
5. I'muaka, H. JI. O6mas xumust B 2 T. Tom 2 : yuyeOHUK a1 akajgemMudeckoro OakanaBpuata / H. JI.
I'munka ; mon pen. B. A. Ilomkosa, A. B. babkoBa. — 20-e u3a., mepepad. u gorn. — M. : U3narenbcTBO
FOpaiit, 2017. — 379 c. https://www.biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9.
6. O6mas xumus [Tekcer] : yae0. mocobue i1 CTyACHTOB HEXMM. crieruanbHocTel By3oB / H. JI. ['munka ;
pen.: B. A. Ilonkos, A. B. babkos. - 16-¢ u3a. nepepad. u gom. - M. : Beicur. o6pazosanue, 2010. - 886 c. :
puc., Tabm. - (OcHOBBI HayK). - bubauorp.: c. 886 .
7. OO6mas u Heopranuveckas xumus : yaeonoe nocodue / B.B. Jlenucos, B.M. Tananos, U.A. Jlenucona,
T.W. dposoBo3osa ; moxa pen. B.B. Jlenucora, B.M. Tanaunosa. - PocroB-u/]l : ®enukc, 2013. - 576 c. : un.,
cxeM., Tabun. - (Beiciiee oOpa3zoBanue). - bubmmorp. B kH. - ISBN 978-5-222-20674-4 ; To xe [DneKTpOHHBIN
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=271598.
8. [IpakTukym 1o o0IIeH XUMHUH : yueOHOE MOCoOue sl akajgeMudeckoro OakanaBpuata / H. JI. I'munka ;
nmox pen. B. A. Tlonkoa, A. B. babkosa, O. B. HectepoBoii. — M. : U3marensctBo FOpaiit, 2016. — 248 c.
https://www.biblio-online.ru/book/9E48793E-65AE-4916-807D-B6D1681DC34A.
9. CyBopoB A.B. O6mas xumus [Tekcr] : yue6HOe nmocobue nist By30B / A.B. CyBopoBs, A.b. Hukonbckuid.
— CII6. : Xumus, 1995. — 624 c.

10.2. JonostHUTeILHAS y4eOHAas IUTEpaTypa

1. AxmeroB H C. JlabopaTopHble U ceMHUHApCKUe 3aHATHS MO 001ei u Heoprauuyeckoi xumuu [Tekct] /
H. C. Axmeros, M. K. A3uzosa, JI. M. bagsiruna. - M. : Axkagemus, 1999.- 368 c.

2. Koposun H.B. Jlabopatophsle paboTsl no xumuu [Tekcr] : yueb. mocoOue sl TeXH. HaNpaB. U CIIEL.
By30B / Ilog pen. H.B. KopoBuna. — 3-e u3a., ucrnp. — M.: Beicmas mkona, 2001. — 256 c.: ui.

3. Koposun, H. B. O6mas xumus [Tekcr] : yueO. anst ctyneHToB Boicil. yueb. 3aBenenuii / H. B. Koposus.
- 2-e u3A., HcIp. u J1o1. - Mocksa : Beiciias mxona, 2000. - 558 c.

4, OO6mas u Heoprannyeckas xumus [Tekct] : yueOnuk / A. 5. Vrai. - 2-e usz., ucnp. - M. : Beicil. 1k.,
2000. - 527 c.

5. OOmass xuMusi: (OCHOBHBIC TOHSTHS, MPUMEPHI W 3aJa4yd) I BeuepHero ¢akyibrera : ydeOHOe

nocoo6ue / T.B. XKykoBa, M.A. I'maronesa, H.B. Jlunanosa u np. - M. : MU®U, 2008. - 141 c. - ISBN 978-5-
7262-0888-6 ; To ke [Dnekrponnsiit pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=231495.

6. Oo6mas xumus [Tekcr] : nonymeno YMO B kadectBe yueO. jiis ctyaeHToB By30B / I'. I1. XKmypko [u
ap.] ; mox pen. C. ®@. /lynaesa. - Mocksa : Akanemus, 2011. - 505 c.
1. [TaBnos, H. H. O6miast u Heopranudeckas xumus [Tekcr] : yueb. misa crynentoB By3oB / H. H. TlaBnos. -

2-e u31., nepepad. u goim. - Mockaa : Jlpoda, 2002. - 447 c.
8. [Ipecc, N.A. OcHoBel 00m1eii xumuu : yaeOHnoe nocodue / M.A. Ilpecc. - CII6. : Xumuznar, 2006. - 352

c. - ISBN 5-93808-116-5 ; To xKe [DnexTpoHHBIH pecypc]. - URL:
/biblioclub.ru/index.php?page=book&id=98339.
9. Vraii, A. 1. O0mas u Heopranmueckas xumust [ TekcT] : yueb. UIsl CTyJIeHTOB BBICHI. y4eO. 3aBeIeHU /

A. Sl Vraii. - 2-e uzn., uctp. - Mocksa : Beiciras mikosa, 2000. - 527 c.
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10.  Yuxwun, E.B. Xumus : yuebHoe mocobue / E.B. Uukun. - Tomck : Tomckuil rocynapCTBEHHBIH
YHHBEPCUTET CHUCTEM YIpaBicHHs U paauodsiekrponuku, 2012. - 170 c. - ISBN 978-5-4332-0034-0 ; To xe
[Onexrponnsii pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=208956.

11. HEPEYEHbBb PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHON CETH « MHTEPHET», IEPEUEHD
MMPOPECCHUOHAJIBHBIX BA3 JAHHBIX

11.1. Pecypcbl nHGOPMALIMOHHO-KOMMYHUKAIIMOHHOM ceTn UHTepHeT
1. OmnunaiiH-cipaBOYHUK XUMUYeckux 31eMeHToB WebElements [OnexTponHsiit pecype]. — Pexxum gocrymna
> http://webelements.narod.ru
2. [Momynspaast 6MOIMOTEKAa XUMHUECKUX JIEMEHTOB [ DIIeKTpOHHBIN pecypc]. — Pexxum mocrtyma : http://n-
t.ru/ri/ps
3. [Mopran ¢ynnamentanbHoro xmmudeckoro obpasoBanusi ChemNet. Xumuueckas MHPOpPMALMOHHAS
cethb: Hayka, oOpa3oBaHue, TEXHOIOTHH [ DNEKTPOHHBIN pecypc]. — Pexxum noctyna : http://www.chem.msu.su
4. VYuebHble MaTepuaibl 10 Heopranuyeckod xumuu. CalT xumuueckoro Qakynprera MIY
[DnexTponHbIit pecypc]. — Pexxum goctyma : http://www.chem.msu.su/rus/teaching/inorg.html
5. Xumnueckuii cepsep HimHelp.ru: yuebuble u crpaBouHble MaTepuaibl [DJIEKTPOHHBIA pecypc]. —
Pexxum noctyma : http://www himhelp.ru
6. XuMus U1 BCEX: WILTIOCTPUPOBAHHBIE MaTEPUAIIbI TIO OOIIECH, OPraHMYEeCKOW U HEOPTAaHMYECKOW XUMHUH
[DnekTponHbIil pecypc]. — Pexum noctyna : http://school-sector.relarn.ru/nsm
7. DNEKTPOHHBIC y4eOHbIC MaTepHalibl Ha cTpaHuie kKadeapbl xumuu caiita JITTTY [DnexkTpoHHBIH
pecypc]. — Pexxum moctyma : https://mipt.ru/education/chair/chemistry/upload/646/praktikum-arpgsrlgywq.pdf

11.2. IIpodeccnonaibHbIE 0a3bI JTAHHBIX

1. Amnanutnueckas pedepaTuBHas 6a3a JaHHBIX )KypHaIbHbIX cTateil - bl MAPC.

2. Hayunas snexkrponnas 6udmuorexka eLIBRARY.RU http://elibrary.ru — noasoTtekcroBas, pedepaTruBHast
0a3a TaHHBIX.

3. OnekTpoHHass OubiaMoTeka mauccepranuii Poccuiickoit rocymapcrBennoit 6ubmmorexku (OB PI'B) —
MOJTHOTEKCTOBAs 0a3a JuccepTalluii.

4. Polpred.com O630p CMU http://www.polpred.com — ITonHOTEKCTOBAsI, MHOTOOTpacieBas 0a3a JaHHBIX
(BID)

12. METOAUYECKHUE YKA3AHUA J1JIAA OBYYAIOIIUXCA
11O OCBOEHUIO JTUCHUIIJIMHBI

JlekiMoHHBIE 3aHATHUSI JOJDKHBI OBITh HAINpaBJICHBl HAa O3HAKOMJICHHE CTYACHTOB C COBPEMEHHBIM
COCTOSIHMEM XMMHYECKOW HAYKH U €€ 3HAUCHUEM JIJISl U3YUEHUS IPYruX JTUCLUUTLIINH.

Oco0oe BHUMaHHE CIEAYeT YICIUTh NMPUMEHCHHIO TCOPETHUECKHUX IOJOKEHUH Kypca B IPAKTHUKE
npernofaBanus. Bo BpeMs mnpakTudeckux paboT oTpabaThIBAIOTCS W MPOBEPSIOTCS HABBIKM PabOTHI C
XUMOOOPYIOBAaHHEM U PEAKTHBAMHU, ITpaBUIa pabOThl U COOJIIOICHUS TEXHUKH 0€30MaCHOCTH.

Ha 3adere c omeHkoil paspemiaercs moib3oBarthes Tabnuuen .M. MenneneeBa, cripaBOYHUKAMH,
COJIEPIKAIIMH 3HAYCHHS (PU3UKO-XMMHYECKUX KOHCTAHT aTOMOB U MOHOB, MOJICKYJISIPHBIX MOHOB M BEIIIECTBA!
pagnycoB aTOMOB, JHEPruM HWOHU3ALMM, BEIWYUHBI DSJIEKTPOOTPUIIATEILHOCTH, UIOJIBHBIX MOMEHTOB,
tabmumamu  AG°298, AH°298, S°298, craHmapTHBIX SJEKTPOAHBIX TMOTeHIMamoB E°298, Benmnumnamu
pPacTBOPMMOCTEH BEIIECTBA TPH PA3JIUYHBIX TeMIeparypax, MPOU3BEACHUI pPACTBOPUMOCTH, KOHCTAHT
YCTOWYMBOCTHU (HECTOMKOCTH), TEMIIEPATYp IJIaBJICHHUS, KUTICHUS, CyOTMMAaINK U APYTUX KOHCTAHT.
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00pa3zoBaTeIbHOE YIPESIKICHUE BHICIIETO
Mpo¢eCCHOHATHLHOTO 00pa30BaHUS
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PaGouas
JUCIHUITIINHBIL

mporpamma

13. NEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTI' M, UCTOJIb3YEMBIX ITPU
OCYUECTBJIIEHUU OBPA30OBATEJIBHOI'O NPOLECCA 11O JMCIHUIIJIMHE, IEPEYEHb
INPOI'PAMMHOI'O OBECIIEYHEHUA U THOOPMALIMOHHDLIX CITPABOYHBIX CUCTEM

cmaitn-moy Microsoft Power
Point

Nudopmanuonnsie | IIporpammuoe odecneyeHue Nudopmanuonnbie cipaBoYHble CHCTEMBI
TEXHOJIOTUH
TexHonoruu MS Office 2007
BHU3yaJIU3aluu nporpamma st pabotsl ¢ pdf
MynsTUMeHMa- ¢darimamu  Adobe  Acrobat
TEXHOJIOTUU Professional
oporpamMma Uil CO3JaHUs

Texnonoruu coopa,
XpaHEHHS,
CUCTEeMaTH3aIuU
uHpOpMaITUU

nporpamma st pabotsl ¢ pdf
¢daiimamu  Adobe  Acrobat
Professional

apxuBatop WinRAR

WNudopmannoHHsle banku Cucremsl
Koncynprantllitoc  —  crpaBoyHO-TIpaBOBast
cuctema. http://www.consultant.ru/
VYHuBepcuterckass HH(OpMAIMOHHAs CHUCTEMa
POCCHUA (Yuc POCCHA)
http://uisrussia.msu.ru/ - TeMaTH4ecKast
JJIEKTpOHHAs OmOMMoTeka W 0aza MaHHBIX IS
UCCIIeIOBaHUH U Y4eOHBIX KypcOB B 00JacTu
TyMaHUTApHbBIX HAYK.

DNeKTpOoHHBIA cnpaBoyHUK “UHPOpMuUO” s
BBICIINX y4eOHBIX 3aBeCHU I
http://www.informio.ru/

YHHUBEPCATbHBIN CTIPABOYHHK-IHIIUKIIONCUS
sci.aha.ru
OHJIalH-3HIIMKIIoNeIus encyclopedia.ru
YHUBEpCAIbHBI  cloBapb (IO  OTpacysiM)
slovar.plib.ru
BCD bse.sci-lib.com
WHPOPMALIMOHHO-TIpaBOBasi  cucreMa [ apaHt
http://ivo.garant.ru/#/startpage:0
TexHosoruu noucka Opay3ep MozillaFirefox Nudopmanmronnsie banku Cucremsl
uH(popMauu 6paysep Chrome Koncynprantllntoc —  crnpaBoyHO-IIpaBOBas

cuctema. http://www.consultant.ru/
YHuBepcurerckas HHMOPMAIMOHHAs CHUCTEMa
POCCHUA (YUcC POCCHA)
http://uisrussia.msu.ru/ - TeMaTH4ecKast
JJICKTpOHHAs OmOMMoTeKa W 0aza JaHHBIX IS
UCCIICJIOBaHUA W Y4eOHBIX KypCOB B 001acTu
T'YMaHUTAPHBIX HAYK.

DONeKTpOoHHBIA cnpaBoyHUK “UHPOopMHO” mis
BBICIITHX YUEOHBIX 3aBEACHMI
http://www.informio.ru/

YHUBEPCAJIbHBIN
sci.aha.ru

CIIPaBOYHUK-9HIUKIIOIICAUS




e | DenepansHOE roCy1apCTBEHHOE OI0KETHOE

J rocvuucmzmtu}l‘[

00pa3zoBaTeIbHOE YIPESIKICHUE BHICIIETO
Mpo¢eCCHOHATHLHOTO 00pa30BaHUS
«lagpuHCKUl rocy1apcTBEHHbII
HeJarorudyeckuii HHCTUTYT»

Paboyast mporpamma
JUCIHUIIIINHBI

OHJIaltH-3HIIMKIIoNeus encyclopedia.ru
YHUBEpCAIbHBIA  cloBaph (IO OTpacisim)
slovar.plib.ru

BCD bse.sci-lib.com

nH(GOPMAITMOHHO-TIpaBOBas cucteMa ['apaHT
http://ivo.garant.ru/#/startpage:0

TexHosmornu
o0paboTku
uHpOpMaITUU
Pa3INYHBIX BUIOB

MS Office 2007

nporpamma st pabotsl ¢ pdf
¢darinamu  Adobe  Acrobat
Professional

nporpamMMa  JUis  CO3JaHUs
cmaiin-moy Microsoft Power
Point

KOMMYHI/IKaIII/IOHHI)Ie
TCXHOJOI'NHU

Opaysep MozillaFirefox
opaysep Chrome

14. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

Jns peanu3anuu IMCHHUILTHHB 000pyI0BaHa

- yueOHasi ayIuTOpHWsl IJsl TPOBEICHHUs 3aHATUN CEMHUHAPCKOTO THIA, OCHAIICHHAS MOCAIOYHBIMH
MECTaMU T10 YUCITy CTYACHTOB (28), pabounM MeCTOM TpenojaBarelis, B HATHYHH MOJABOJKA XOJOTHOW BOJBI U
KaHAIM3alUU, MPUHYIUTEIbHAs BEHTWISLHNS, BBITSDKHOW mKad, mkadsl AN XpaHEHUS 000pyIOBaHHS,
MaTepUajIoB, TEKYIIETO 3araca XUMUIECKON MOCYbl, PEaKTUBOB ISl IPOBEICHUS Ta00PaTOPHOTO MPAKTHKYMa,
nepuonudeckas tabnuna J[.M. MenneneeBa, mkadbl 115 XpaHEeHHUs PEaKTHBOB UM MaTepHUanoB, XHUMHUYECKHE
PEaKTUBBI, IOCY/a, MPUOOPHI IS MOTYYSHHUS U XpaHeHus ra3oB (ammapatsl Kumma); MmepHast mocyza (0ropeTkw,
MTUTIETKH, MEPHBIC KOJIOBI, IWJIMHIPHI, MEPHBIC MPOOUPKH), XUMUYECKHE MPOOUPKHU; ITATHBBl XMMHUYECKUE,
3KUMBI, TTPOOUPKH JJIsi CXKUTAHMS, BOJSHBICE OaHM, SKCHKATOPHI, KPUCTAIIM3ATOPHI, (apdopoBas mocyaa
(TMrNM, YAk, CTYNKH, TECTHKH CYIIWIBHBIA MiKad, HaOOp TEXHHYECKUX BECOB W JIp., 000pyAOBaHUE
COTJIACHO TMEPEYHIO OMBITOB AJISl MPAKTUYECKUX PadOT U UMEIoIIeMycsl Ha Kadeape CIucKy pacxojia peakTHBOB
u MatepuaioB; HoyTOyk Dell, kommbroTep, MynbTuMenuiiHbIi poexTop Mitsubishi, sxpaH.



