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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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IIporpaMmy AUCIUTUTHHEL pa3padoTaii(a)(u): goreHT, K.H. (momeHTt) KyToipesa MLII. (Kadenpa HeopraHndeckoi XuMuH,
Xumnueckuid THCTUTYT uM. A.M. Bytneposa), Marianna. Kutyreva@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
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIIK-1 CriocoGeH IpUMEeHATh Ga30Bble 3HAHUS B 00J1aCTH MaTEMAaTHUECKUX U €CTECTBEHHBIX HayK MPH
peleHun 3a7a4 NpopecCUOHANBHON JesITeIbHOCTA

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

- o0IIre 3aKOHOMEPHOCTH IPOTEKAHHSI XMMUIECKUX PEakIfid B pacTBOpax W TBepIon (pasze; OCHOBBI XUMUIECKON
TEPMOJMHAMUKY ¥ KHHETHKH; OCHOBBI XMIMUH JIEMEHTOB TJIABHBIX TIOATPyH [leproamyeckoil CHCTeMBI.

HoKkeH yMeTh:

- IPUMEHSTh TEOPETUUECKHE 3HAHKSI O CTPOSHUH, U3MEHEHUH COCTaBa M PEAKIIMOHHON CIIOCOOHOCTH PEarrpyolyx BemecTs
JUTS1 TIpeJICKa3aHusl OCOOEHHOCTEH MPOTEKAaHMsI PeaKIMii, COCTaBa, CTPOSHUS M CBOKCTB MPOJIyKTOB; MOJIb30BATHCS
[Nepuoamueckoit cucTeMOiA.

JlomxeH Bl1afeTh:

- HaBBIKAMH XUMHYECKOT0 SKCIIEPUMEHTA C YUETOM MPABWJI TEXHUKU OE30MACHOCTH MIPU MCIOIE30BAHNN XUMUIECKUX
PEaKTHUBOB, aHAIM3a PE3YJIbTATOB OMBITOB U (hOPMYJIMPOBAHUS OOOCHOBAHHBIX BHIBOJIOB.

JloJkeH TeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTH:

BJ'Ia,HeTL OCHOBHBIMH KOMIIETCHUIUAMA

2. MecTto nucuumjauHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuumimHa (MoayJib) BKJoueHa B pasaen "b1.0.11 ducuumiunsl (Moaysu)" OCHOBHOM MpohecCHOHATbHON
obpazoBarebHOI porpammbl 05.03.04 "T'uapomereoposnorus (MHpOpMaIoHHAST METEOPOJIOTHS: aHATU3 M IIPOTHO3 OMACHBIX
ABJIEHUI)" ¥ OTHOCHUTCS K 00si3aTesibHOM yactu OITOIT BO.

OcBauBaercs Ha 1 kypce B 1 cemectpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ Npeno/jaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJLHYIO
padoTy o0ydamuxcst

OO01as TpyJOeMKOCTh AUCHUILINHBL COCTABIIsIET 3 3a4yeTHbIX (bie) enunuil(bl) Ha 108 yaca(oB).

KonrtaktHas padora - 55 yaca(oB), B TOM Y¥cIIe JIEKIIUM - 36 Jaca(OB), MpakTHUYeCcKue 3aHATUs - 18 yaca(oB), tTabopaTopHbIe
padorhI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast paGota - 17 daca(oB).
KonTposns (3auét / x3ameH) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIMIUTIHBL: SK3aMeH B 1 cemecTpe.

4. Conep:xaHue AVCHHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpyKkTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pa00ThI O JUCHHUILIHHE (MO/IYJIIO)

Buab! 1 yackl KOHTAKTHOI pa6oThl, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[lIpaktu-JIadopa-Iaopa-| TeJIb-
MOy ISt MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. OcHOBHBIE HOHATHUS M 3aKOHBI XMMHU.
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OCHOBHBIE KJIACCHI HEOPraHN1ICCKHX COCHHHCHHﬁ.

1 2 0 2 0 0 0 1

QAEKTPOHHLBIH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) 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 2. KBaHTOBO-XUMHUUYECKOE OIMKUCAHNE

2. |ctpoenus atoma. CTpoeHHUE 3JIEKTPOHHBIX 1 2 0 2 0 0 0 1
000JI04YEK
Tema 3. Tlepnoauueckuit 3akoH, [leproanueckas

3. |cucrema JI.M. MenneneeBa 1 2 0 2 0 0 0 1
Tema 4. BeeneHue B COBpeMEHHbIE TEOPUU

4. [xumugeckoit cBsa3u. MeXMONEKyJIIpHbIE 1 2 0 2 0 0 0 1
B3aMMOJIEHCTBUSI

5 Tema 5. OCHOBBI SHEPTETUKN XUMHUYECKUX 1 2 0 2 0 0 0 |
MIPOIIECCOB.

6. Tema 6. OCHOBBI XUMUYECKON KMHETUKU U 1 > 0 > 0 0 0 1
paBHOBECHS

Tewma 7. JucniepcHble cucteMbl. KoHeHCUpOBaHHOE
COCTOSIHME BellecTBa. PacTBOpHI 1 peakiyy B
o Pl peartt 1 4 0 2 0 0 0

7. 1
BOJIHBIX PACTBOPAX
Tema 8. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE
8. |mporiecch 1 2 0 2 0 0 0 1
9. |[Tema 9. KoMmuiekcHbIE COeTMHEHNS 1 2 0 2 0 0 0 1

Tema 10. OO1pe cBOMCTBA JIEMEHTOB IJIABHBIX
10, [moArpynm ITepuoanueckoit cucremst .M. 1 2 0 0 0 0 0 1
Menpzeneesa. Bogopos u ero coeJuHeHusl.

Tema 11. OO1Me CBOMCTBA METAJIOB. DJIEMEHTHI
11. |IA rpyrnmsl: TMTHIA, HATPUH, KaJIUA, pyOuIuH, 1 2 0 0 0 0 0 1
LIE3UH.

Tema 12. Dnementst ITA rpynnbt: GepruIHid,
12. [Maramii, KaJubluid, CTPOHIIMI, Oapuii 1 2 0 0 0 0 0 1

Tema 13. Dnementsi IIIA noarpymmst: 60p,

13. N o . . 1 2 0 0 0 0 0 1
QTIOMUHUM, TaJUTMNA, UTHIWH, TaJUTRA
Tema 14. OO1mue cBOMCTBA HEMETAJUIOB. DJIEMEHTHI

14.|IVA rpynmsr: yriepoa, KpeMHUA, TepMaHuii, ooBo,| 1 2 0 0 0 0 0 1
CBHHEII.

15. Tema 15. Dnementsl VA rpymnmsl: a3ot , ¢pocdop, 1 2 0 0 0 0 0 1
MOATPYIIIIA MBIIIbSIKA

16. Tema 16. DnemenTsr VIA rpymmsl: KHCIOpO, cepa, 1 2 0 0 0 0 0 1
MOATPYIIIa CeIeHa.

17. Tema 17. nemenTtsl VIIA rpynmsi: ¢ptop, XJ0p, 1 2 0 0 0 0 0 1
MorpyIa 6poma
MToro 36 0 18 0 0 0 17

4.2 Cogep:skanne qUCIUATLUIHHBI (MO TyJIs1)
Tema 1. OcHOBHbIE MOHATHS M 3aKOHBI XUMHH. O CHOBHBIE KJIACChl HEOPraHNyeCKUX €O e IHHeHHuil.
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OcHOBHbIE NOHATUSL XUMUU. AToM. MoJiekyJia. XuMU4ecKuid sjieMeHT. I30TONHbIA COCTaB XMMUUYECKUX 371eMeHTOB. [Ipoctoe u
CJIOKHOE BelleCcTBO. XMMUUECKUI SKBUBAICHT, 3aKOH SKBUBAIEHTOB. ArperaTHOe COCTOSIHUE BEIIECTBA. XapaKTepHbIe
0COOCHHOCTH Pa3IMYHBIX arperaTHhIX COCTOSHUM BelllecTBa. TeMIiepaTypHble YCJIOBHS UX cymectBoBaHus. [ToHsATHE O
CTaHJAPTHBIX YCJIOBUSX. ['a30Bble 3aKOHBI. OCHOBHBIE KJIACCHl HEOPraHUYECKUX COEAMHEHUIT; OKCUIIbI, TUIPOKCU/IbI, KUCIIOTBI,
comu. Knaccudukanus, nonydyeHue, XuMAYeCKUe peakiiuu, MOJIEKYJISIpHbIE U rpaduueckue opMyJibl.

Tema 2. KBaHTOBO-XHMHY€eCKO€ ONMCAHHE CTpoeHus aToMa. CTpOCHI/le JEKTPOHHbIX 000.J04YeK

HNcropus pa3BuTus NnpejcraBieHnil o crpoeHnn atoma. Teopus Bopa. BonHoBas Teopus crpoeHus atoma. [IBoiicTBeHHas
npupona snekrpona. [Ipuniun neonpeneneHHocty. [IoHsATHE 00 3JIEKTPOHHOM O6JIake. DIEKTPOHHAS IIOTHOCTh. PanuansHoe
pacnpeneseHre 3J1eKTPOHHOM TVIOTHOCTH OKOJIO sipa aToMa BOIOPO/ia B OCHOBHOM M BO30Y:K/IeHHOM cocTosiHusIX. [oHsiTHE O
panuyce atoMma. KBaHTOBBIE UHC/Ia KaK XapaKTEPUCTUKU COCTOSTHUS JIEKTPOHA B aTOME. S-, p-, d-, f- anexTponsl. [TonaTus:
SHEpPreTHYEeCKUN YPOBEHb, IOy POBEHb, JJICKTPOHHBIN CIIOM, 3JIEKTPOHHAs 000JI0UKa, aToMHast opoutans (AO). [TpuHIMn
[Naysnu 1 eMKOCTb 371eKTpOHHBIX 06osouek. [IpaBmiio XyHza 1 MopsiIoK 3aroHeHUsT aTOMHBIX opouTaiel. [1pasuna
Kneukosckoro. CTpoeHne 3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB. DKpaHUPOBAaHHE 3apsia JeKTpOHaMU. DPheKT
MIPOHUKHOBEHUS JIEKTPOHOB K SAAPY.

Tema 3. Ilepuoguueckuii 3akoH, Ilepuoanueckas cucrema JI.A. MenaeseeBa

[epronmueckuii 3akoH. [lepronnueckas cucrema. OCOOEHHOCTH 3aIIOHEHUS IEKTPOHAMY aTOMHBIX OpOUTaNeil u
(popmupoBaHus IepUOAOB. S-,p-,d-,f-DIeMeHTH U UX pacroyiokeHue B epuoandeckoi cucreme. I'pynmsl. [lepuonsl. ['naBHble
Y IOOOYHBIE TIOATPYIIITHL.

[NeproanaHOCT CBOMCTB aTOMOB. Pamiycsl aToMOB 1 MOHOB. OpOuTtanbHble 1 ek THBHbIe paanychl. KoBaneHTHbIE, BaH-Iep
BaaJIbCOBBIEC, METAJUIMYECKHE U MOHHbIE panychl. VI3MeHeHHe aTOMHBIX M HOHHBIX PaJnycOB I10 TIEPUOJaM U IPyIIIaM.
S¢ddexTs d- u f- cxartus.

VonuzanioHHble noTeHImabl. PakTophl, Onpeaessoiye BeIMINHy HOHU3AIIMOHHOTO MOTeHuaa. V3MeHeHne BeTMYiH
MOHU3AIMOHHBIX MOTEHIIMAIOB U PaJUyCOB IO TepuoaaM u rpymmam. CpoACTBO K 371eKTpoHy. DaKTOphl, ONpeessiolime
BEJIMYMHY CPOJCTBA K SJIEKTPOHY. VI3MeHeHNe BEMMUKMH CPOJICTBA K JIEKTPOHY T10 TiepruoaM u rpymnmam. [ToHsaTtue 06
3MeKTpooTpULiaTebHOCTH neMeHToB. [llkana [Monuara. Mi3MeHeHre BeMUMH 3IEKTPOOTPUIIATEILHOCTH SJIEMEHTOB 110
NepUOIaM U TPYIINaM.

HCPI/IO,I[I/I‘IHOCTB XUMHUYECKUX CBOMCTB 9JIEMEHTOB, IMTPOCTbIX BEMIECTB U XUMHUYCCKUX COC,I[HHGHI/If/i. M3meHeHne BaJICHTHOCTH 110
nepuoam u rpymram. N3meHeHne CBOMCTB 3JIEMEHTOB I10 NnepuojamM U rpymmam B 3aBUCUMOCTHU OT CTPYKTYPbI BHCIITHUX U
NMPEABHCITHUX SJICKTPOHHBIX 000JI0UeK U paanycoB aTOMOB. M3MeHeHne XUMHUYECKON aKTUBHOCTH METAJIJIOB M HEMETAJLIOB 110
nepuoam u rpymram. M3mMeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB U TUAPOKCHUIOB IO IEpUOJaM U I'pyIiam.

Tema 4. BBe/leHH€e B COBpE€MEHHbIE TEOPUU XUMHAYECKON CBsI3H. MeKMOJIeKyJIsAPHbIE B3aNMO1eHCTBHS

BaneHTHOCTD XMMHUUYECKHUX JIEMEHTOB. I/ICTOpI/IH Ppa3BUTHA IIOHATUA BAJICHTHOCTU. Pazmmanrie TPAKTOBKH IMOHATUA
BaJICHTHOCTHU B COBpCMCHHOﬁ XUMHH. BaneHTHOCTD ¢ TTO3UIIn Teopumn BC. BanentHocth S-,p-,d-,f -aneMeHTOoB. [locTossHHAST M
nepemMeHHast BaJICHTHOCTH. BaneHTHOCTD 1 CcTeIleHb OKMCIICHHS aTOMOB 3JIEMEHTOB B UX COCIMHCHHUAX.

OCHOBHBIE OCOOEHHOCTH XMMUYECKOTO B3aUMOJICHCTBIS (XUMHUYECKON CBSI3M) U MEXaHU3M 00pa30BaHUsI XUMUYECKOW CBSI3H.
HacpiiiiaeMocThb ¥ HanpaBJICHHOCTh XUMUUYECKOH CBs13u. KBaHTOBOMEXaHWYeCKast TPAaKTOBKAa MEXaHU3Ma 0Opa30BaHUs CBSI3U B
MOJIEKYJIE BOJOPOJA.

OCHOBHBIE TUITBI XUMHUUECKOH CBSI3M: KOBAJICHTHAsI (HETIOsIpHAs U MOJISIpHAsl), MOHHasI, MeTandeckas. OCHOBHbIE
TIOJIO’KEHHsI TeopuH BaJieHTHBIX cBsizell (BC). OcobeHHOCTH 00pa30BaHusI CBSI3el 110 JOHOPHO-AKIENTOPHOMY MEXaHU3MY.
MHoroneHTpoBasi CBsI3b.

KonnvecTBeHHbIe XapaKTEPUCTUKU XMMUYeCKUX cBsizel. [Topsamok cesa3u. DHeprus cBsas3u. [InuHa cBsa3u. BaneHTHsIN yrom.
S dexTUBHBIE 3aPsIbl XUMUYECKH CBSI3AHHBIX aTOMOB U CTENIEHb HOHHOCTHU CBsI3U. CTeNeHb NOHHOCTHU CBSI3U KaK (DyHKIUS
Pa3sHOCTH 3JIEKTPOOTPULIATENFHOCTH B3aMMO/IEHCTBYIOIIMX aTOMOB.

III/IHOII])HI)Iﬁ MOMCHT CBA3U. ,HI/IHOIII)HI)Iﬁ MOMEHT MHOTOaTOMHOM MOJIEKYJIbI. q)aKTOpI)I, orpeneArmue BEJIMYNHY AUITOJIbHOTO
MOMEHTa MHOTOaTOMHOM MOJICKYJIbI.

Konuenuus rudpuan3aniy aTOMHBIX OpOUTaeil i IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl U HOHOB. OcoOeHHOCTH
pacrpeneseH st 3JIeKTPOHHOM IIOTHOCTH TMOpuaHbIX opOuTtainei. [Tpocreiiye Turnsl rubpuausanuu: sp, sp2, sp3, sp3d2.
I'mGpugu3anus ¢ yyacTieM HeloJeIeHHbIX 3JeKTPOHHBIX Hap. [IpocTpaHcTBeHHass KOH(DUIYpalys MOJIEKY/ U MOHOB THma AX,
AX2 ,AX3 ,AX4, AXS5, AX6

Bnmsnue orrankuBaHus DJICKTPOHHBIX IIap Ha NPOCTPAHCTBEHHYIO KOHdI')I/IpraL[I/IIO MOJICKYJI.

Teopust monekynsipubix opdurtaneit (MO). OcHoBHble nosioxeHust Teopun MO. DHepreTudeckas quarpamma. CBsi3pBaloNIME U
paspbixisonme MO. DHepretryeckue auarpaMmmbl MO IByXaTOMHBIX MOJIEKYJT 3jieMeHTOB 2-10 nepuoia. [ - u -MO.
OTHOCUTENbHASL YCTOWYMBOCTh JBYXaTOMHBIX MOJIEKYJ I COOTBETCTBYIOIIMX MOJIEKYJISIpHbIX HOHOB. CpaBHeHue Teoprii BC u
MO.

Bonopoanas cs3b. [Ipupona BoTOpoaHON CBsI3H, €€ KOJIMUECTBEHHBIE XapaKTEPUCTUKU. MeX- 1 BHYTPHUMOJIEKYJIsIpHast
BOJOPOJHAsI CBsI3b. BooponHas cBsizb MeX/ly MOJIEKyJIaMi (PTOPOBOAOPOAA, BOJbI, aMMHAKA.

MexMoJIeKy I pHbIE B3aUMOIEHCTBHSL.

Tema 5. OcHOBBI IHEPreTUKU XUMHNYIECKHUX MMPOIEeCCOB.

SAEKTPOHHBH
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OCHOBHbBIE 3aJa4yn XUMHYECKOI TEPMOJUHAMUKH. OHpC}IeHeHI/IC HpHHHHl’[HEU'[LHOf/i BO3MOKHOCTHU U MOJHOTBI TPOTEKAHUA
XUMHYECKOH pe€akuuu. Bo3moxHOCTH MPAKTUYECCKOI'0 OCYIIECTBICHUA XAMUYECKON peakuuu.

Xumudeckast cucreMa. BHyTpeHHSIs1 SHEprus cucteMsl. VI3aMeHeHHe BHYTPEHHEH SHEPIUM B XO/I€ XMMUYECKHX TPEBPAICHHUIN.
Mownsitrie 06 sHTATBINM. COOTHOIIEHNE SHTAIBITNN W BHYTPEHHEH SHEPIUM CUCTEMBL. VI3MeHeHre SHTAIBINN B XO/Ie
XAMAYECKOT0 TipeBpaitenust. CTaHaapTHAst SHTABITHS 00pa30BaHuMs BemecTB. 3akoH [ecca. Bivsiaue Temmeparyps Ha
BEJIMUMHY W3MEHEHNS SHTAJIBINY Peakii. VI3MeHeH!ne SHTAIBIMI 1 HAllpaBJIeHUe IPOTEKAHUS PEaKIIUK. JHTPOIHsL. DHEPrHst
I'u66ca.

Tema 6. OcHOBBI XUMHUY€CKOI KHHETUKH 1 PABHOB € CHSI

T'omoreHnHsble 1 reTCPOreHHbIC PCaKIIUU. IlonsiTue o CKOpPOCTH XUMHYECKOI peakuuu. 3akoH ﬂeﬁCTBHH Macc. qDaKTOpI)I,
onpeaeaArmnue CKOpoCcTb XUMUYECKON peaknuu. Kosncranra CKOpPOCTH XUMHYECKOH peakuuu.

BimsiHre TemriepaTypel Ha CKOPOCTh XMMHUYECKON peakuud. TemriepaTypHblid K03 (PHUIIEHT CKOPOCTH. DHEPrisl aKTHBALAN.
daxTOpHI, OIpesiesIAIoIMe BEIMUNHY SHEPTHX aKTUBALIMM. DHEPrusl akTHBALMN U CKOPOCTh peakiyu. [lepexopHoe cocTostHIe
WM aKTUBUPOBAHHBIN KOMILIEKC.

OG6paTrmble 1 HeOOpaTUMBble XMMHYECKUE peakivi. Xumudeckoe paBHoBecre. KoHcTaHTa XuMuieckoro paBHoBecust. CaBur
xumuueckoro papHosecus. [Ipunnun Jle Hlarenbe.

Tema 7. Iucnepcubie cucrembl. KonieHcUpoBaHHoOe coCTOsIHNE BemecTBa. PacTBOpHI U peakiuu B BOJHbIX
pacTBopax

Hucnepchbie cucremsl. Mctunable pactBopsl. TBepabie pactBopsl. I'pyboaucniepcHbie cuctemMbl. CycrieH3UH. DMYIIbCHH.
KostonnHbie pacTBOpHI.

PactBopenue kak ¢pu3rko-xumuueckuii npouecc. OcoOble CBOMNCTBA BOBI KaK pacTBOpuUTeist. PACTBOPMMOCTD BEIIECTB.
PactBopeHuie TBepAbIX, KUAKUX U ra3000pa3HbIX BEIECTB. BinsHue TemMrepaTypbl, JaBJISHHS U PUPO/IbI BEIIECTB Ha UX
B3aMMHYIO pacTBOPUMOCTb. CIIOCOOBI BBIPaKEHHUS COCTaBa PACTBOPOB: MaccoBasi JOJIS, MOJIAPHOCTb, SKBUBAJICHTHAS
KOHILETpalYsl, MOJISIbHOCTb, MOJISIPHAST JOJIS.

9II€KTp0III/ITI/I‘[CCKaH Jqucconuanuys. Bmusaue MIpUpOJbl BEHIECTBA HA €TI0 CITOCOOHOCTH K BHGKTPOHHTHQCCKOIZ Jucconuyali B
BOJHOM pacTBOpE. MexaHn3m Jucconuvalum. rI/IIlpaTaHI/IH HMOHOB B pacTBOpPE. OCHOBaHUS ¥ KUCJIOTBI C TOUKH 3pE€H1A TECOPUUN
SHCKTPOHHTH‘{CCKOﬁ JUucconualnyun. CuuibHbIE U ClTaOble DJICKTPOJIUTHI. CrerreHb AUccolralu JIEKTPOJIMTOB. (I)ElKTOpI)I,
onpeneIArmue CTEICHb JUCCONUAIUN. OCHOBHBIE MMPEACTABJICHUSA TEOPUHN CUJIbHBIX JIEKTPOJIMTOB. UctnaHasa n Kaxymadacs
CTEIICHU JUCCOLMANU B PACTBOPAX CUIbHBIX JIEKTPOJIMTOB. KOHH@HTpaHI/IH HMOHOB B PaCTBOPE U dKTUBHOCTD. PaBnoBecue B
pacTBOpaAx CadbIxX DJICKTPOJIUTOB. Koncranra JUCConuralyu. q)aKTopI)I, BJIMAOMINE HA BEJIMYUHY KOHCTAHTBI AUCCOLIMALINU.
CBs13b KOHCTAHTHI JUucconranuu CO CTEIICHbIO TUCCOMAIIUM. 3akoH p336aBHCHI/IH.

Huccoumanms Bogsl. KoncranTa guccounanyu. MonHoe npousseneHue. BiausHue temnepaTypbl Ha JUCCOLIMALIMIO BOJIBL.
Boaopoansiii nokazareins. [Tonsrue o OydepHbix pactBopax. TpyaIHOpacTBOpUMBIE JIEKTPOIUTHL. PaBHOBECHE MeX1y 0Ca KoM
Y HaChIIIEHHBIM pacTBopoM. IIpousBeneHue ( KOHCTaHTa) paCTBOPUMOCTH.

I'mpponus coneit. 'maposms coseld Mo KaTHOHY M MO aHWOHY. MexaHu3M rugposmsa. MoneKyIsipHble 1 HOHHbIE ypaBHEHUS
ruaposn3a cosieit. CreneHp rugposnsa. Koncranra rugponmsa.

Tema 8. OkucJauTETbHO-BOCCTAHOBHTEJIbHbIE NPOIIECChI

XuMHr4ecKast CBsI3b B KOMIUIEKCHBIX COSMHEHUAX U OCOOEHHOCTH MX CTpoeHus. KoopauHalMoHHasi HEHACHIIIEHHOCTh aTOMOB
¥ BOBMOXHOCTb 00pa30BaHMsI KOMILIEKCHBIX (KOOPAMHALMOHHBIX coefiHeHHi ). COCTaB KOMIUIEKCHBIX coeqUHeHUI. BHemHssa
Y BHYTPEHH:IS1 KOOpIMHALMOHHBIE chepbl. KaTHOHHBIE, aHOHHBIE U HENTpasIbHbIe KOMILIeKCH. HoMeHK1aTypa KOMIUIEKCHBIX
coeauHeHui. TunnyHble KoMIuiekcooOpaszoBares. KooparHaloHHoe YKo KOMILIEKcooOpa3oBaTess. TUIIMYHbIe JIMTaHabL.
dakTopsl, ONpeessIoe CIOCOOHOCTh MOJIEKYJT M MIOHOB BHICTYIATh B KAUECTBE JIMTAHIOB. MOHO U NMOJTMIESHTATHBIE JTUTaH bl
ITpocrpaHcTBeHHAs! KOH(PUTYpanysa KOMIUIEKCHBIX MOHOB. [ mOpuan3ays aTOMHBIX OpOUTaNIel KOMILIEKCO00pa3oBaTens 1
MPOCTPAHCTBEHHAsI KOH(UTypalysi KOMILUIEKCHOTO HOHA.

III/ICCOHI/IEIHI/IH KOMIUIEKCHBIX MOHOB B paCTBOpPE. KoncranTa HECTOMKOCTH. q)aKTOpLI, ornpeaeadonmue yCTOfI‘IHBOCTb
KOMIUIEKCHBIX MOHOB B paCTBOpE.

Tema 9. KoMIieKcHBIE CO€IMHEHUST

XuMmuyecKast CBSI3b B KOMIUIEKCHBIX COSMHEHUSAX U OCOOEHHOCTH MX CTpoeHus1. KoopauHalMoHHasi HEHACHIIIEHHOCTh ATOMOB
Y BO3MOXKHOCTb 00pa30BaHMsI KOMIUIEKCHBIX (KOOPAMHAIIMOHHBIX coeiMHeHuH ). COCTaB KOMIUIEKCHBIX COeIMHEHUH. BHenH s
Y BHYTPEHHSIs KOOpAMHAIIMOHHbIE chepbl. KaTnoHHBIE, aHMOHHBIE 1 HEUTpabHbIE KOMIUIEKCh. HOMEHKIaTypa KOMITIEKCHBIX
coeauHeHui. TunnuHble KoMIuiekcooOpaszoBates. KooparHaloHHOe YKo KOMILIEKCooOpa3oBaTesis. THUIIMYHbIE JITaH/abL.
dakTopsl, oNpeesIoe CHOCOOHOCTh MOJIEKYJT M HIOHOB BBICTYIIATh B KAUECTBE JIMTAHIOB. MOHO U MOJTMICHTATHBIE JIUTaH bl
ITpocrpaHcTBeHHAs! KOH(UTYpanys KOMIUIEKCHBIX MOHOB. [ MOprUaN3ayst aTOMHBIX OpOUTANIeH KOMILIEKCO00pa3oBaTes 1
IIPOCTPAHCTBEHHAS! KOH(UT'YpalLisl KOMIIEKCHOTO HOHA.

Jucconunanys KOMIUIEKCHBIX MOHOB B pacTBope. KoHcTaHTa HecToiikocTH. PakTOpPHI, ONpeesIomue yCTOHUYNBOCT
KOMIUIEKCHBIX HOHOB B PacTBOpE.

Tema 10. O6mue cBoiicTBa 3J1eMeHTOB riaaBHbIx noarpynmn Ilepuoanmyeckoii cucrems! [I.1. Menaeaeesa.
Boaopoa u ero coequHeHus.
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3aKOHOMEPHOCTH B U3MEHEHUU JIEKTPOHHON KOH(PUTYpAIMU, BEIUYUH PaIUyCOB, SHEPIUM MOHU3AIMKU ATOMOB JIEMEHTOB
rnaBHbIX noarpynn [epuoanueckoii cucremsl I.1. MenneneeeBa, D dexT BTOPUUHON NEPUOJUUHOCTH U €0 BIMSHUE HA
XMMUYecKue U (pu3NYecKue CBOMCTBA MPOCThIX BellecTs seMeHToB IIIA-VIIA noarpynm u ux coeJUHEHUI.

OO01as xapakTepucTika Bogopojaa. PopMbl HaX0kJeHHs Bogopoaa B nipupoje. CrocoObl monydeHust CBOOOIHOTO BOJOPOA.
[Nonoxenne Bogopoaa B epuogundeckoil cucreme. CTpoeHne atoMa. BaneHTHOCTD U CTETIeHb OKHUCIIEHHS] aTOMOB. XapakTep
XMMHUYECKHUX CBs3ed B COSJMHEHUSX. Y CIIOBHsI 00pa3oBaHus u cyiectBoBaHus nonos H+ ,H- ;H30+.

dusnueckre U XMMHUYECKHE CBOMCTBA BOAOpOaA. BO)JOpOJl KaK BOCCTaHOBUTEJIb. BoccTaHOBUTEIbHAS CITOCOOHOCTh aTOMapHOro
1 MOJICKYJIAPHOI0 BOAOPOAA. Bzaumonericteue BOJOpOa C ME€Ta/UIaMU U HEMETA/UIAaMU.

IIpumenenue Bogopoaa. Bonopo kak nepcreKTMBHOE roproyee.

ITepokcun Bogopoaa. CtpoeHue MosiekyJibl. [lonydenue. ¥V croitunBocTs. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA B
pasnuuHbIX cpenax. [Ipumenenue.

T'uapuasl. Tyl TUPUIOB: MOHHBIE, KOBAJICHTHbIE, TOJUMEPHBIE, HECTEXHOMETPHUYECKHE.
Bopa. MaccooOMeH BOOpoa B IPUPOE.

Tema 11. O61ue cBolicTBa METANIOB. JieMeHTHI IA rpynnbl: IuTHii, HATPUil, KaJauii, pyonauii, ne3uii.

Merasutsl B nepuoandeckoi cucreme. Kitaccudurkarms metayuio no nx (Gpu3MYecKuM U XMMHYECKUM CBOicTBaM. BimsiHne
SHEPruy KpUCTAJUIMYECKON CTPYKTYPHI Ha (pr3nveckue (TeMrepaTypa IUIaBJIeHUs U KUMEHNsI, 3J1eKTPOIIPOBOJHOCTD) U
XMMHUYECKHUe (B3aMMO/EICTBIE ¢ BOJIOH, KUCIOTAMH, LIIeJI0UaMy, HeMEeTaJlllaMH) CBOMCTBa MeTa/uloB. Kopposus MeTanios.

DnemeHTsl [A rpynmnsl: TMTU, HATPUIN, KaJUi, pyOuani, 11e3uil. 3aKOHOMEPHOCTU B N3MEHEHUH JIEKTPOHHON KOH(UTYpaluH,
BEJIMYMH PaJiyCOB, SHEPIrMY MOHU3ALIMHA aTOMOB, XapaKTEPHBIX CTeNeHel OKHUCIIeHus1 aToMoB. Ocoboe MOJI0KEeHUE JIUTHSI.
Haxoxenve B pupoe U NodydeHHe MEeJOYHbIX METaUIOB U3 PUPOJHBIX COeIMHEeHUH. PU3nUecKue U XMMUYeCKHe CBOMCTBA
npocThiX BelecTB. OCOOEHHOCTH B3aUMOJICHCTBUS LIEJIOUHBIX METAJUIOB C BOAOW B Psi/ly JIUTHIL - 1Ie3Uid. 3aKOHOMEPHOCTH B
CTPOEHHUU U CBOMCTBAX (TepMHUUECKasi yCTOMUYMBOCTh, KMCJIOTHO - OCHOBHBIE CBOMCTBA ) OCHOBHBIX TUIIOB COETUHEHUI:
OKCHJIOB, IIEPOKCU/IOB, KAPOOHATOB, I'MAPOKCHUIOB U rajoreHu1o0B. [IpuMeHeHre MEeJ0uHbIX METAJUIOB ¥ UX COEIMHEHHUI.

Tema 12. DnemenTs! ITA rpynnsl: 6epruniil, Marauii, KaJbIWi, CTP OHINA, Oapui

Dnementsl [IA rpyrmbl: OepuIuUTdA, MarHHH, Kablyi, CTPOHIMH, Oapuil. I3MeHeHe 3IeKTPOHHOM KOH(DUTYPaIiK, BETMYHH
PaanycoB, SHEPIUi NOHU3AIMM aTOMOB, XapaKTEPHBIX cTeNeHel oKucieHns aToMoB. Ocoboe nonoxkeHne (aMohOTepHOCTD)
6epwns. HaxoxaeHre B IpHposie 1 TMOydeHne MPOCTHIX BEHIECTB U3 MPUPOAHBIX COeTMHEHNH. PI3NYecKre 1 XUMUIECKHe
CBO¥cTBa MpOCThIX BerecTB. OKCU/IBI M THAPOKCHIBL: CTPOSHNE U KUCIOTHO-OCHOBHBIE cBOMcTBa. Coutnt aemeHToB 1A rpynmsl.
[Ipumenenne 6epuiLTust, Maraus ¥ JIEMEHTOB TTOJTPYIITH KaJIbLIH.

Tema 13. Daements! IIIA noarpynmnei: 60p, aTIOMIHMIA, TAJIHIA, WHIAH, TAJJIAR

Snements! [ITA moarpynrist: 60p, aJUTIOMUHUM, FAJUTMNA, MHAWHA, TAIANA. 3aKOHOMEPHOCTH B U3MEHEHNH 3JIEKTPOHHON
KOH(UT'ypaluy, paguycoB, SHEPIUi NOHU3ALMY, XapaKTEPHBIX CTETIeHel OKuciieHus: atoMoB. Haxoxienue B mpupoje,
NoJIy4eHue, (PU3NYEeCKUe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIECTB. 3aKOHOMEPHOCTU B CTPOEHHUHU U CBOMCTBAX (TepMUYEcKas
YCTOMYUBOCTb, KUCJIOTHO-OCHOBHBIE U OKHUCIIUTEIbHO-BOCCTAHOBUTEIBbHBIE CBOIICTBA) COEIUHEHUNA B CTENIEHN OKUCIEHUSA +3:
OKCH/JIbI, TUIPOKCHUIBI, TJIOreHnIbl. BoioposiHbie coeinHeHnst 60pa: OCHOBHBIE 3JIEMEHTBI CTPYKTYPbI, CTPOEHHE,
3aKOHOMEPHOCTHU B CBOMCTBAX. Y CTOMYMBOCTb, OCOOCHHOCTH CTPOCHHUsI, (PU3NUECKUE U XUMUYECKHE CBOMCTBA KUCIIOT Oopa.
[IpumeHenue 6opa, AUTIOMUHUS, TAJUTUS, UHAWS, TAJUTUS U MX COEJMHEHUH

Tema 14. O0mue cBolicTBa HEMETAJLIOB. JjeMeHThI IVA rpynnel: yriaepoa, KpeMHuUii, repMaHuii, 0JIOBO, CBHHEII.
O6miue (pu3nYecKre U XUMHIECKHE CBOMCTBA HEMETAJUIOB.

DnemenTsl IVA rpymnmsl: yriiepoj, KpeMHUIA, repMaHui, 0JI0BO U cBUHel. OO0Ias XapakTepUCTUKa SJIEMEHTOB:
3aKOHOMEPHOCTH B MI3MEHEHHH JIEKTPOHHON KOH(UTYpaLvH, paJlyCcoB, SHEPIUil HOHU3AIINH, XapaKTePHBIX CTereHen
OKHCJICHUSI ATOMOB, CPOJICTBO K JIEKTPOHY, JIEKTPOOTpHULIATEIbHOCTh. OcobeHHOCTH KaTeHauuu B psiny C-Si-Ge-Sn-Pb.
Ocob6enHoctr yriepona. [lpupomnsie coepunenus C, Si, Ge, Sn, Pb, nNpyHIMIIBI OTyYeHHsT POCTBIX BEIIECTB. THITBI CTPYKTYP
¥ 0COOEHHOCTH XMMUYECKOM CBSI3U B TBEPIBIX IPOCTHIX BEIIECTBAX.

AunorpornHble MOIM(UKALMK YIilepoa: anMas, rpagur, kapous, ¢pysuepenst (C60, C70 u 1.1.) - nommmopdHbie (hopMbI
yriepona, rpadeH, yriaepoaHbsle HAHOTPYOKH. 3aKOHOMEPHOCTH U3MEHEHU ST (PU3MIECKUX U XMMUIECKUX CBOMCTB IMPOCTHIX
BEIIECTB: B3aMMO/IEHCTBIE C pa30aBIeHHBIMU 1 KOHIIeHTprpoBaHHbIMH pactBopamu HCl, HNO3, H2SO4, NaOH, metauiamu
u Hemetasutamu. Coeaunenus BrioueHus. Okcunsl yraepona CO u CO2 : nojydeHue, CTpoeHue, (pU3NIecKue U XUMUYeCKIe
(B3aumogerictere ¢ H20, MeTamiamMu, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) CBOMCTBA. YTOJbHASA KUCIOTA K
kapOoHaThl. OKCOXJIOPUIBI YTIIepOa.

KpemHuuii: 0cOOEHHOCTH IEKTPOHHOTO CTPOEHHs, (pU3NUECKre U XMMUYECKHe CBOMCTBA KpeMHHsl. HaxoxneHue KpeMHus B
MIPUPOJE, OCHOBHBIE TUIBI CTPYKTYP CHIIMKAaTOB. OKCHIbl KPEMHHSI, KPEMHHUEBasl KUCIIOTA U €€ COJIHU.

dusznyeckrue 1 XMMUUYECKUE CBOICTBA repMaHusi, 0JI0Ba U CBUHIIA. KpeMHUIl ¥ repMaHuil - NOTyIpOBOJHUKHU. 3aKOHOMEPHOCTH
B U3MEHEHUM CTPOEHUSI U XMMUYECKUX CBOMCTB OKCUAOB U ruIpokcuaoB Ge-Sn-Pb (TepMuyeckast ycToiluuBOCTb,
KHCJIOTHO-OCHOBHBIE M OKUCIUTEIbHO-BOCCTAHOBHTEIILHEIE CBOMCTBA).

IprMeHeHNe MPOCTHIX BEMECTB M OCHOBHBIX XUMHUUYECKUX COENHEHMIA: OKCUIOB, THAPOKCH/IOB, THAPHIOB, XaJIbKOTEHU/IOB,
KapOMJOB U CUIIUIIU/IOB, KAPOOHATOB M CUJINKATOB.

MurpaliMOHHbIN UK yIIepoja.
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Tema 15. duementsl VA rpymmsi: a3oT , pocop, mnoArpynna MpImbsKa

DnemenTsl VA rpymnrst: a30t, (pocdop, MBIIIbSIK, CypbMa, BUCMYT. OO0Iasi XapaKTepUCTUKA 3JIEMEHTOB: 3aKOHOMEPHOCTH B
W3MEHEHMH 3JIEKTPOHHON KOH(UrypaLyy, paJidyCcoB, SHEPIUil MOHU3ALMH, XapAKTEPHBIX CTETIEHEH OKHUCIICHHST aTOMOB,
CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPULIATEILHOCTD. XapaKTep XUMUYECKUX CBS3eH B COeIMHEHUAX. I3MeHenue
METAJUIMYECKOr0 U HEMETaJUIMIECKOr0 XapakTepa 3JIEeMEHTOB 110 Tpynne. PopMbl HAXOXKIEHHS 3JIEMEHTOB B IPHPOJIE.
ITpyHIMITEL IOJTyYeHUs U TPUMEHEHH S IPOCTHIX BELIECTB.

A30T: 0COOEHHOCTH CTPOEHUSI, XUMUIECKasi CBsI3b B MOJIEKYJie a3oTa ¢ nosurwii Teopunt BC 1 MO. dusndeckre CBOWCTBA
a30Ta, peaKIMOHHAS CITIOCOOHOCTh MOJIEKYJISIPHOTO U aToMapHOro a3orta. Okcumsl azota (1,2,3,4,5). CTpoeHre MOJIeKyII.
OTHoIIIEHKE K BOJIE, KMCIIOTaM | IiesioyaM. TOKCMYHOCTb OKCHIOB a30Ta. BilisiHMe Ha OKpyXalolyio cpey. A30THCTas
kuciora. CTpoeHue ee MOJIEKYJIbl 1 HUTpUT-noHA. Hutputhl. OKHUCIIMTETHO-BOCCTAHOBHUTEbHBIE CBOMCTBA KUCIIOTH 1
HUTPUTOB. TOKCHYHOCHTH HUTPUTOB. A30THasI KUCJIOTa. CTpOEHME MOJIEKYJIBI @30THOM KUCJIOTH U HUTPAT-UOHA.
OKucuTeIbHbIE CBOMCTBA KOHIIGHTPUPOBAHHOM M pa30aBJIeHHON a30THOW KUCJIOTHL. B3anmoeiicTBue ¢ MetajuiaMu 1
Hemetatamu. Lapckas Bogxa. [Ipumenenue a30THO#N KUCAOTHL. CoM @30THOM KUCIIOTHL. MPOAYKTHI UX TEPMUUYECKOTO
paznoxenust. [Ipumenenue coneid. TOkcMUHOCTh HUTPATOB. A30THBIE ynoOpeHus. [lopoxa u B3pbiBUYaThIe BelecTBa. PaKkTophl,
00YCJIOBNIMBAIOIIME B3PbIBYATHIE CBOMCTBA Y B3PHIBOOIIACHOCTD BeleCTB. MUIpallioHHbIN UK a30Ta. Pukcanus a3ora u3
Bo3xyxa. O6mmue nprHIMIb (prkcanuy. HoBble MeToIbl HU3KOTEMITEpATypHO (DUKCAIMK a30Ta.

docdop: 0cobeHHOCTH CTPOSHHS 1 0OPa30BaHU XUMUYECKON CBSI3H B coeqHEeHHsX. CKIOHHOCTD K 00pa30BaAHHIO
nosmmopdusIx dopm docdopa. AmtorpornHslie Moaudukaimu pocdopa u 0COOEHHOCTH UX cTpoeHust. Pusndeckue u
XMMUYECKHe CBOMCTBa (pocpopa: OTHOIIEHNE K HEMETallIaM, MeTaJlIaM, BOJie, KICIoTaM 1 mmenodam. Okcunsl ocopa:
(usMyecKre CBOICTBA, 0COOEHHOCTH CTPOSHU S, TIPUHLIMIIB TIOJyYeHHsI OTHOIIEHHE K BOJE, KUCIIOTaM U LIeI0YaM.
Kucnoponconepxammmue kuciots pocopa u ux com. PocopHoBaTHCTas KHCioTa U runogocdutel. Pochopucras Kuciora u
(ocuter. Meta-, qu(tmpo-)- u nomugochopHbie KUCIOTH U uX conr. OprodocdopHas kucioTa u ee com. CtpoeHue
MOJIEKYJ KHCIIOT (hocopa, X OCHOBHOCTb U OKHCIIMTEIbHO-BOCCTAHOBUTEIbHbIE CBOWCTBA.

AsorporiHbele MOAU(UKAIIMN MBIIIbSKA U CypbMbl. XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: OTHOIIIEHUE K HEMEeTaJlJIaMm,
MeTajjiaM, BofAe, KUCJI0TaM U 1iesgodaM. OKcuabl, THAPOKCHBI MBIIIbSAKA, CypbMHl (3,5) 1 BucMyTa (3). Meta- u opTohopMBl.
KuCTOTHO-OCHOBHBIE ¥ OKUCIIMTEILHO-BOCCTAHOBUTENIbHBIE CBOVCTBA. OO0Iue mpuHIuMIb moiydenus. Comu. ApceHarts (3,5).
Crubartsi (3,5). Bucmyratsi(5).

BOHOpO,IIHbIC COCIMHEHUA IJICMCHTOB VA r'pyIIibl: CTpOCHUE, q)I/IBI/I‘ICCKI/IC 1 XUMHUYECKUE CBOMCTBA.

Tema 16. daementsl VIA rpynnei: KucJopon, cepa, NoArpymnina cejeHa.

SnemenTsl VIA rpymnmbl: KHCIOpOJ, cepa, oArpyma cenena. O01as XxapaKTepucTHKa 3JIEMEHTOB: 3aKOHOMEPHOCTH B
U3MEHEHUH JICKTPOHHOW KOH(UIYypaIvu, paTuycoB, SHEPTUi MOHU3AIIMH, XapaKTEPHBIX CTENeHEel OKUCIICHUST aTOMOB,
CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPHUIIATESIBHOCTD. MI3MEeHeHHe 110 rpyIine YCTONYUBOCTY COSIMHEHHUI B BBICIIICH CTETICHU
OKHCJICHHUST aTOMOB. XapaKTep XUMUYECKUX CBs3ed B coeuHeHUsAX. CKIOHHOCTh K 0Opa30BaHUI0 KATHOHHON W aHUOHHOMN
¢opm 1 06pazoBaHMIO TOMO-IIENHBIX TOJMMEPHBIX COSMHEHHH. V3MeHeHne MeTaJUTMYECKOro 1 HEMETAJUTMUECKOTO XapaKkTepa
3J1IeMEHTOB N0 rpynrne. PopMbl HaXOKJEHHS IEMEHTOB B IIPUPO/IE.

Kucnopon: ¢pusmyeckue CBOMCTBA, 0COOSHHOCTH CTPOSHU S, aJUIOTPOITHBIE MOIM(UKAINHA. XUMUYECKast CBSI3b B MOJICKYJIE
kuciopona ¢ nmosuruii Teopur BC u MO. CtpoeHne MoJeKyIisl 030Ha. XUMHUYECKIe CBORCTBA KUCIOpoaa. MUrparimoHHBIH
LIMKJI KUCIIOPO/A U O30Ha.

Cepa: ¢usnyeckue CBOUCTBA, MoauMopdHbie MoauduKamu cepbl. XUMUUYECKHE CBOMCTBA cepbl (OTHOIIEHUE METAIIIaM U
HeMeTaJllaM, BOjIe, KMCJIOTaM H 1iesodam). OKCUIIbI cepbl: 0COOSHHOCTH CTPOEHMSI, OTHOLIIEHHE K BOJIE, KUCIOTaM U LIEJI0YaM.
[IpumeHeHue CepHUCTOrO ra3a U BJMsHKE ero Ha OKPYXKaloIylo cpeay. Kuciorsl cepbl: cepHUCTast, CepHasi, OJUCEPHBIE
KUCAOTHL. CTpOoeHHE MOJIEKYJI M aHUOHOB KHCIIOT, KUCJIOTHBIE ¥ OKUCIITENIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. CBOWCTBA
pa30aBieHHO 1 KOHLIEHTPUPOBAHHO cepHol KUCIOTh. Oneym. Cynbdarsl. I'ugpocynbdarsl. Jucynbdarst (mupocysibdatst).
Tuokucnots! 1 ux conu. Tuocysbdartel. CTpoeHre Tuocynbdar-noHa. [10JUTHOHOBBIE KUCIOTHI M UX COJH.

I'mppupet H23. CtpoeHne MoneKy:1, yCTOHUMBOCTD, (PM3MYECKHE CBOMCTBA, N3MEHEHHE TEMIIEPATyp IUIABJICHUS ¥ KUTIEHUS B
psify BOA-TeJULypoBOIopol. BoccTaHOBUTEIbHBIE M KMCIIOTHBIE CBOKCTBA B psily BOAA- TeJLTypoBogopo. CepoBogopo.
CgoticTBa. TOKCHYHOCTb XaJIbKOT€HOBOAOPOIOB.

HpI/IMeHeHI/IC ITPOCTBHIX BEIIECTB 1 OCHOBHBIX COCHHHCHHﬁ.

Tema 17. dnementnl VIIA rpynnei: pTop, XJ0op, moArpynmna dpoma

Dnementsl VIIA rpynmst: ¢Top, Xjop, noarpyima opoma. O0Imas XapaKTeprCTHKA SJIEMEHTOB: 3aKOHOMEPHOCTH B M3MEHEHUH
3JIEKTPOHHOW KOH(UTY ALK, PJINYyCOB, SHEPTUI HOHM3AIINY, XapaKTEPHbBIX CTETNIEHEe! OKUCIEHNsI aTOMOB, CPOJICTBO K
3JIEKTPOHY, JIEKTPOOTPHLIATEILHOCTD. VI3MEeHeHne 1o rpynie YCTOMYMBOCTH COSAMHEHHUH B BBICIIEH CTEIIEHH OKHCIICHMS
aToMOB. XapaKTep XUMHYECKHUX CBsI3el B coequHeHusx. [IpusHakn MetammmaHocty y uozaa. OcodenHoctr propa. Popmel
HaXOX/ICHUs TAJIOTEHOB B nprpozie. OOIIMiA TPUHIMI MOTy4YeH!s] CBOOOJHBIX TaJIOreHOB.

dusnyeckre CBOICTBA MPOCTHIX BEIIECTB. MI3MeHeHue TemrepaTyp IUIaBJICHHUs U KUIIeHUs B psany (prop-actar. Xumudyeckue
CBOFICTBA TPOCTHIX BEIIECTB. VI3MEHEHHEe SHEPTHy CBSA3M B MOJIEKYJIaX [JIOTEHOB I10 IPYIIIE U PEaKMOHHAsI CIIOCOOHOCTh
rajioreHoB. OTHOIICHHE K BOJE, IIEI0YaM, MEeTaliaM U HeMeTauiaM. TOKCHYHOCTh rajloreHoB. Mephl PeI0CTOPOXHOCTH MPH
paboTe ¢ rajoreHamu.
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TanoreHoBoIOpOJBI. Y CTOMYUBOCTD MOJIEKYJI. XapakTep XUMUYECKUX CBsI3el B MOJIeKyJlaxX. Accolralys MOJIeKYJI
¢ropoBonopona. Puznyeckre CBOWCTBA raJIoreHOBOIOPO/I0B. VI3MeHeHue TeMrepaTyp I1aBJIeHNs U KUTEHUs B PSILY
(propoBoOpOA-NOIOBONOPOI. XUMHUUECKIE CBOMCTBA raJIoreHOBOJOPOAOB. OCOOEHHOCTH (PTOPOBOAOPOTHON KUCIIOTHI.
[IpumeHeHue coNSIHON U TIABUKOBOM KUCIIOT. ["aioreHupl.

Oxkcuapl dropa, xjopa (1, 4, 7), 6poma(1), opa(5). Ceoiicta. Kucnoponconepskaiiuye KUCIOTH Xj10pa 6poma, iofa. CtpoeHue
MoJiekyJ1. CpaBHUTENbHAS yCTOWYUBOCTh. OKUCIUTEbHbIE U KUCTOTHBIE cBoMcTBa. OO1pe npuHIuIb! noaydenus. Conu
KHCJIOPOJCOIEPKAIINX KUCIIOT TasioreHoB. OKUCIuTeNbHbIe CBOIicTBA. CpaBHUTENbHAS YCTOMIMBOCTD COJIEN M KHCIIOT.
ITprMeHeHre rMIOoXJIOPUTOB, XJIOPATOB, IIEpXJI0paToB. OKUCIISIOIME, TOPIOYKE U B3pbIBYATHIE CMECH Ha OCHOBE XJIOpaTa U
nepxJopara Kausl.

HpI/IMeHCHI/Ie ITPOCTBHIX BEIIECTB 1 OCHOBHBIX COCHHHCHI/IITI.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCceYeHHsI JJIsi CAMOCTOATEJbHON PAa60ThI 00yJaIOIUXCS M0
U CIHILTIHE (MOIYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIOIHSETCS MO 331aHUI0 U IPH METOOUYECKOM PYKOBOJACTBE NperofiapaTeis, HO 6e3
€ro HeMoCpPeACTBeHHOro yyactust. CamocTosiTesbHast padoTa MoApa3AeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 padoTy. CaMocTosTebHAs padoTa 00yUaIOIIMXCS BKIIOYALT KaK MOJIHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3aesioB) AUCHMIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHON padoThl. Bo BpeMst caMOCTOsTeNbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIOIHSIOT 3a1aHUs1, HANIpaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3zalys caMOCTOSITENIbHOW padoThl 00YYaIOIMXCs perJiaMeHTHPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl JINTepaTypoil 1 JIEKTPOHHBIMU 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOYASL:

IMopsimok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajlaBpraTa, MporpaMMaM ClielIHITETa, IPOrpaMMaM MarkCTpaTyphl (YTBEpXK/ICH IPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoit ®eneparvu ot 6 anpesst 2021 roga Ne245)

ITucemo MuHuctepcrBa oopasopanusi Poccurickort ®eneparmu Nel14-55-996un/15 ot 27 Host6pst 2002 r. "O0 akTUBU3AIMH
CaMOCTOSITEJIbHON padOThI CTYICHTOB BBICIIHX YUeOHbBIX 3aBeICHUN"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomKCK i)
(penepanbubIil yHUBEpCUTET"

IpaBuia BHyTpeHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEskKJEHHs BBICLIIETO
npogeccuoHaabHOro oopazoanus "Kazanckuit (IprBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HOpMaTHBHbIE aKkThl Kazanckoro (IIpuBosskckoro) enepaibHOrO yHUBEPCUTETA
Poccuiickuii XUMHUKO-aHAIUTHYECKUH opTal - http://www.anchem.ru/

Xumnueckuid noprai - http://www.chemport.ru/

Xummueckuit pakynsrer MI'Y - http://www.chem.msu.ru/

6. ®OH/] OLIEHOYHBIX CPEICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB M0 AUCHUIUIMHE (MOJIYJTI0) BKIIIOYAET OLIEHOYHbIE MaTepHasIbl, HAITPAaBJIEHHBIE Ha TPOBEPKY OCBOECHUS
KOMIIETEeHIIHI, B TOM YHCJIe 3HAHUH, YMEHUI 1 HABBIKOB. POH/I OIIEHOUHBIX CPEICTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTalllH.

B (oHzae o11eHOUHBIX CPEACTB COAEPKUTCS ClleAyoliasi MHpOopMaIus:

- COOTBETCTBHME KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCLIUILIMHE (MOYJI0);

- KpUTepUU olieHUBaHUs1 c(hOPMUPOBAHHOCTU KOMIIETEHIIUIA;

- MexaHu3M (POPMHUPOBAHHMS OIIEHKH MO JUCHUILTAHE (MOIYJIO);

- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeyPbl OLIEHUBAHUS JIJ1s1 KaXKJI0TO OLIEHOUHOTO CPECTBA;
- KpUTepHH OLIEHUBAHUS [JTs1 KaXXJOT0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHME OLUECHOYHBIX CPEACTB, BKJIIOYada Tpe60BaHI/IH, MPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}omnxc;1, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUINHE HaxoauTcs B [Ipunoxkenun 1 K mporpaMme JUCHUILTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEO0X0JUMOM JJIsI 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe TUCITUILIMHBL (MOyJIsl) TIPEoaracT u3y4eHne OCHOBHOM U JOMOIHUTEILHON yueOHO! TuTepaTypsl. JlutepaTypa
MOJKeT OBITh IOCTYITHA 0OYYAIIUMCS B OJHOM U3 JBYX BAPHUAHTOB (JIOO B OOOMX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUYHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY noroBopos ¢
MIPaBOOOIAJATEISIMU;

SAEKTPOHHBH
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

AJIXUMUK - http://www.alhimik.ru/
Poccuiicknii XUMMKO-aHAIMTUYECKUH opTal - http://www.anchem.ru/

XuMuK - http://www.xumuk.ru/

Xumnueckas HH(pOpMaLMOHHAsA ceTb - http://www.chem.msu.ru/

Xumus BO BcexX HanpapieHusx - http://www.chemport.ru/

9. MeToanuyecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor

MeToauuecKue peKoOMeHIanun

JIEKLIANA

Jlexuus siBisieTcs1 OCHOBHOM (hOpMOI 00yUYeHHMsI B BBICIIEM YUeOHOM 3aBeJeHUH. B X0zie JIeKIMOHHOro Kypca
MIPOBOJUTCS CHCTEMATHUYECKOE U3JIOKEHIE COBPEMEHHBIX HAyYHBIX MATEPHAJIOB, OCBEIICHHE OCHOBHBIX POOJIEM.
B xope JIeKIMOHHBIX 3aHATHI HEOOX0MMO BECTH KOHCIIEKTUPOBaHKe yuyeOHoro Matepuana. Ooparats BHUMaHHe
Ha KaTeropuu, (popMyInpoBKH, PAaCKPHIBAIOIIIE COACPKaHNE TE€X WM MHBIX SIBICHUH 1 IPOLIECCOB, HAYIHBIE
BBIBOZIBI M TIPAKTUYECKHUE PEKOMEH/IAINH, TTOJIOKUTEIBHBIHA OMBIT B OPATOPCKOM MCKyccTBe. B TeTpagm amnst
KOHCIIEKTUPOBAHUS JIEKIIMI HEOOXOAUMO UMETh NOJIs, TAIE M0 X0y KOHCTIEKTUPOBAHUS CTYJICHT JieJIaeT
HEOOXOIMMbIe TOMETKH JOTIOJIHSIOIIME MaTepUal MPOCITYIIAHHON JEKLHH, a TaKXKe MOoTYepKUBAIOIIHe 0CO0YI0
BaXHOCTb TE€X MJIM UHBIX TEOPETUYECKUX MOTOKEHMUI.. 3aiCH A0KHBI ObITh N30MPATEIbHBIMHE, TOJTHOCTHIO
CJIeqyeT 3aIliChIBATh TOJIBKO ONpenesieHNs. B KOHCMEeKTax peKOMEH/LyeTCs! IPUMEHATh COKPAILEHHS CJIOB, YTO
YCKOpSIeT 3aImich. B xozie n3ydenus Kypca ocodoe 3HaYeHUEe UMEIOT PUCYHKH, CXEMBI M TIO9TOMY B KOHCIIEKTE
JIEKLIMM PEKOMEHyEeTCs IeaTh BCE PUCYHKH, CAEIaHHbBIE PEToiaBaTesieM Ha JIOCKE, M YKa3aHHbBIC B
HarJasiqHOM rocoduu. Borpockl, Bo3HUKIIME y Bac B x0/e JIeKLIMHM, peKOMEH/yeTcs 3aIiChBaTh Ha MOJIAX U MOcye
OKOHYAHUS JIGKLIMM 00PAaTHTHCS 3a pa3bsICHEHHEM K IperoaBareso. [Ipuctynas Kk HoaroToBKe 1o Teme,
cooTHecuTe (hOPMYJIMPOBKY TEMBI C ONIPEJIEIAEMOH 1IENIbI0, 3aMaCUTECh HY)KHOM JINTEPATypOil N3 CIIHCKA
OCHOBHBIX M JIOTIOJIHUTEJBHBIX HCTOYHUKOB, HEOOXOAUMBIMY 151 TaOOPAaTOPHOTO 3aHATHS. BHUMaTenbHO
npountaite CoaepxkaHue TeMbl, KOTOPOE BKJIIOYAET OCHOBHBIE TEOPETUIECKHE TIOHSTH S, OCO3HAHUE 1
MOHMMaHHe KOTOPBIX HEOOXOOMMO B XOJie 3aHSTHSI, BCE JIU CJIOBA BaM MOHATHBI, KaKMe TPEOYIOT JOTOJHUTENIbHBIX
pa3bscHeHHI 1 KomMeHTapus. Ecim Takue nmeloTes, o0paTUTech K IMPENoaBaTesIio B Hauale 3aHATHS.

IMMPaKTUYCCKHUE
3aHATUA

JI7151 MOATOTOBKM K MPAKTUYECKUM 3aHSATHSIM PEKOMEHIYeTCs BBIIEATh B MaTepuasie podIeMHbIe BOIIPOCH,
3aTparrBaeMble MperoaBaTesieM B JIEKI|Y, U IPYNNUpoBaTh MH(GopMaluio BOKpyr Hux. Cieayer odpaarh
0coboe BHUMaHHe Ha JIMTepaTypy ¥ UCTOYHHKH, KOTOPbIE PEKOMEH/YET MpenojaBaTtesib BO BpeMsl 3aHsTHH, a
TaKXke 1 Ha JIEKIUU NpenojaBaresis.

Crpanyna 11 u3 15.
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Bujg paéor MeToanuyeckue peKOMeHIalu

CaMoCTOsI- Bueaynuropnas CPC npoBoauTcst 6€3 HENOCPEACTBEHHOTO KOHTPOJISI CO CTOPOHBI TIPEToiaBates 1,
TenabHas padoTa | ciiefoBaTesibHO, TpebyeT TimarteabHol noaroroBku. Opranmsanysi CPC o puciuruimae oTpaxaercsi B y4eOHOR
MporpaMMe; KOHKPETHbIE BUIIBI paOOTh 0003HAYEHBI B TEMATHUECKOM IIAHUPOBAHUH.
BrinoniHeHne caMOCTOSTENBHOM pabOTHI TOMOXKET CTYIEHTaM B YCBOSHHH IIPOrPaMMHOTO MaTepuaia v B
YCIIEITHOM TIPOBEJICHUH KOHTPOJIBHBIX MEPOIPUSITHIA.
3anucy IMeT epBOCTENIEHHOE 3HAUYSHUE U1l CAMOCTOSITEIbHOM paboTh! cTyjeHToB. OHU MOMOTAOT HOHSTh
TIOCTPOEHHE M3y4aeMOoro MaTepHalla, BbIIEIUTh OCHOBHBIE MOJIOKEHM S, TIPOCJIEUTD MX JIOTHKY U TEM CaMbIM
MIPOHUKHYTh B TBOPYECKYIO JIJAOOpaTopHIo aBTopa. BesieHne 3anmceli cnocoOCTBYET NMPeBPaIeHNI0 YTEHHS B
AKTHBHBIN NpoIIecC, MOOMIIM3YET, HapsIoy CO 3PUTENBLHON, U MOTOPHYIO MaMsiTh. ClielyeT IOMHUTD: y CTy/EHTa,
CHCTEeMATHUYECKH BEJIyIIero 3alicCh, CO3/IaeTCsI CBOM MHIANBUTYAILHBIN (DOH] TOJCOOHBIX MATePHAJIOB JUTS
OBICTPOTO MMOBTOPEHUSI MTPOYUTAHHOTO, JIJIsT MOOWIN3AIIMY HAKOTUICHHBIX 3HAHUH. OCOOEHHO BaXKHBI M TIOJIE3HBI
3aIMCH TOT/IA, KOT/la B HUX HaXOJST OTPaKeHHE MBICIIH, BO3HHUKILKE IIPU CaMOCTOSATENIHON padoTe.
B conepxanue CPC npeacrasiiensl cienyionue sugs CPC
- [ToaroroBka K mpakTUYECKUM 3aHATUSM 1O TeMe, BoinoaHenue CPC
- [IpopaboTKa KOHCIIEKTa JIEKIUH 10 TeMe
- [IpopaboTka crienuaibHOH METOTMYECKON JINTEPATY PBL.

9K3aMeH NTorosoit hopMoit KOHTPOJIS U3yUeHUs Kypca sIBJsieTcs 9k3aMeH. [Ipu MoAroToBke K caaye sK3aMeHa CTYAEHTY
PEKOMEHIyeTCsI HOBTOPUTH BOIPOCH K 9K3aMeHy. C 3TO Liesblo 00paTUThCs K KOHCTIEKTaM, JIEKLIHOHHOMY
Marepuaity, MaTepranam MpaKTUIEeCKUX 3aHATUH, 1 ydeOHo# imurteparype. [Ipy moAroroBke K 3K3aMeHy
HEOOXOIMMO ONUPATHCS MPEekIe BCEro Ha JIEKINH, a TaKKe HAa HCTOYHMKH, KOTOpble pa30MpaslicCh HA CEMUHApaX.

10. ITepeyens HH(p OPMALHOHHBIX TE€XHOJIOTHI, HCIOJIb3yEeMbIX IIPH OCYIIeCTBJEHHH 00pa30BaTeJbHOr0 Nponecca
10 AUCIHILINHE (MOAYJI0), BKJIOYas IlepedeHb POrpaMMHOro odecnedenus: 1 HH(popManuoHHBIX CIIPAaBOYHBIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHne 06pa30BaTe.III)HOFO mpouecca 1no AIMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 3JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTelbHyIo cpery KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM paOoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KomrbioTep 1 prHTEp AJIS pacnedyaTKy pa3JaToYHbIX MaTeprasioB.
MynpTUMeaniiHas ayAUTOpPUSL.

KomrbloTepHBIi Kitacc.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacTBa aganramuy NpenoaaBaHusl JUCIHILIMHBI K MOTPEOHOCTAM 00yUalomuXcsa HHBAJINI0B U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

[Tpu HEOOXOUMOCTH B 00pa30BaTEILHOM IPOLIECCe IPUMEHSIIOTCS CIIeYIOIIe METO/Ibl U TEXHOJIOTUH, O0JIerJyaroiime
BOCIpHSITHE MH(DOPMALIMK 00YYAIOIIMMKCS MHBAIMAAMHU U JIMI[AMH C OTPAaHUYEHHBIMUA BO3MOKXHOCTSIMH 37I0POBbSI:

- CO3J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOTO KOHTEHTA JIJIsl €70 BO3MOKHOTO NPe00pa3oBaHusl B albTepPHATHBHBIE
bopmbl, y10OHBIE TS Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHNe KOHTEHTA, KOTOPBI MOXHO NPEJCTABUTh B PA3IMYHBIX BUAX O€3 MOTEpU JaHHBIX WM CTPYKTYpBI, IPELyCMOTPETh
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHunii 6e3 MOTepH KauyecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUaTYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIs 00y4aloIMXCsl BOCIPUHUMATD OJHY M TY %€ MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJTyXa MOJTy4Yaad MH(OPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHKe ITPOrPaMMHBIX CPECTB, 00eCIIeUNBAIOIINX BO3MOKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTEPHATHBHBIX CLIOCOOOB, B TOM YKCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

SAEKTPOHHBH
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBanusmMu PI'OC BO u y4ye6HbIM 1u1aHoM 1o Harpasienuio 05.03.04
"T'ugpomereoposiorus” 1 npoduo NoArotoBku "MupopmalinoHHasi METEOPOJIOTHSI: aHAJIU3 U TIPOTHO3 OMACHBIX SIBJIEHUI".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.11 Xumus

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

Hanpagsnenue noarorosku:_05.03.04 - 'mapomereopoiorus

HpO(l)I/IIH) IOATrOTOBKM: HHQ)OQM&QHOHH&H METEOPOJIOIrUA: aHAIN3 U MPOTHO3 ONACHBIX SABJICHUI

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepartypa:

1. ITaBno H.H. O6mias n Heoprannveckast xumust: yaeOHuk a1 By3oB / H.H. I1aBinos. - 4-e u3n., crep. - Cankt-IlerepOypr:
Jlanb, 2021. - 496 c. - ISBN 978-5-8114-8579-6. - Tekcr: anekTpoHHbIi // JlaHb: 351eKTpoHHO-OMOMMoTeYHas ciuctema. - URL:
https://e.lanbook.com/book/177840 (nata obpamenus: 10.11.2020). - Pexxuim jrocTymna: uist aBTOpH3. TOJIb30BATEIIEH.

2. IIpecc U.A. OcHoBbl o6uieil xumuu: yyeOHoe nocodue / U.A. Ilpecc. - 2-e u3g., nepepad. - Cankt-IlerepOypr: Jlans, 2021. -
496 c. - ISBN 978-5-8114-1203-7. - Tekcr: anektponHbii // JlaHb: anekTpoHHO-0MOIMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/168436 (narta oopamienus:: 10.11.2020). - Peskxum gocryna: 1uisi aBTOpU3. MOJIb30BaTENEH.

3. O61as 1 HeopraHu4yecKast XMMHsL: yaeOHoe rocodue: B 2 Tomax / E.B. CaBunkuna, B.A. Muxaiinos, 10.M. Kucenés [u np.].
- Mockga: JlabopaTtopust 3uanui, [6. r.]. - Tom 1: 3akonst u koHuermu - 2018. - 494 c. - ISBN 978-5-00101-602-1. - Tekcr:
371eKTpOoHHBIH // JlaHb: a1eKTpoHHO-OnOmMoTeuHast cucrema. - URL: https://e.Janbook.com/book/107884 (nara obpateHus:
10.11.2020). - Pexxum goctymna: ajist aBTOpHU3. IOJIb30BaTeNeH.

lonosHATE ILHAS JUTEpPATYpa:

1. Cracp H.®. 3agauun, ynpaxHeHUs: ¥ BOIPOCH 10 o01eit xumun: yuedHoe nocodue / H.®. Cracsh, B.H. Jlucerkuii. - 5-e usp.,
crep. - Cankt-IlerepOypr: Jlanp, 2021. - 108 c. - ISBN 978-5-8114-2282-1. - Tekcr: anekrpoHHsbIi // JlaHb:
3JIeKTPOHHO-OubmoTeunas cucrema. - URL: https://e.lanbook.com/book/167350 (nata obparenust: 10.11.2020). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2. Crach H.®. Pemenue 3amad no odmiei xumuu: yaedHoe mocodue / H.®. Crace, A.B. KopriiryHos. - 3-e u3g., crep. -
Cankr-IlerepOypr: Jlanb, 2021. - 168 c. - ISBN 978-5-8114-2274-6. - Tekcr: anekTpoHHblii // JlaHsb:
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/168941 (nata obpammenus:: 10.11.2020). - Pexum
JOCTyIa: 1J1s1 aBTOPU3. NOJIb30BaTEIEH.

3. Ceepmiosa H.JI. O6mas n Heopranuwdeckast XMMUS: SKCIIepUMEHTAJIbHBIE 3aJaUl U yIpakHeHus: yaebHoe mocodue / H.II.
CeepmioBa. - Cankt-IletepOypr: Jlanp, 2021. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr: 31eKTpoHHbIH // JlaHb:
3NIeKTPOHHO-OubMoTeunas cucrtema. - URL: https://e.lanbook.com/book/168558 (nata obparenust: 10.11.2020). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.11 Xumus

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

Hanpagsnenue noarorosku:_05.03.04 - 'mapomereopoiorus

HpO(l)I/IJ'H) IOATrOTOBKM: HHQ)OQM&QHOHH&H METEOPOJIOIrUA: aHAJIN3 Y MPOTHO3 ONACHBIX SABJICHUI

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havasa 00yueHus1 mo oOpa3oBaTesibHOMN nporpamme: 2021

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.

3AE
Crpanuna 15 u3 15. IEl YHH



http://www.tcpdf.org

