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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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IIporpamma auctmruians "Xumus'; 21.03.01 "HedrerazoBoe geno".

[IporpamMmy aucHMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. Bpycaunp [1.B. (Kadgenpa anamutinueckoit xumur, XUMAIECKUI
uHCTUTYT UM. A.M. Bytneposa), dbrusnic@int.kpfu.ru ; nouenr, k.H. (qoueHt) Kyreipesa M.I1. (Kadenpa Heopranuueckoin
XUMHU, XUMUUYeCKUI UHCTUTYT UM. A.M. ByTtnepoBa), Marianna.Kutyreva@kpfu.ru ; crapimmii Hay4Hblid COTPYIHUK, K.H.
MyxamatauHoB ML.U. (kacenpa pa3pabOTKy U SKCIUTyaTallMi MECTOPOXKIEHHUI TPy JHOU3BIIEKAEMBIX YIJIEBOA0OPOA0B, HayuHbIii
LIEHTP MUPOBOI'0 ypOBH# PalrioHaIbHOE OCBOEHUE 3aI1acoB KUAKUX YIIIEBOAOPOJOB IUIAHETHI (TOJIOBHOM LIEHTP)),
[IMuhamatdinov@kpfu.ru ; nouent, k.H. CyntanoBa D.J1. (kadeapa opraHUuecKoil U MEIUIIMHCKON XUMUU, XUMUUECKUN
nHCeTUTYT UM. A.M. ByTriepoga), elsultanoval23@gmail.com ; MyxamarauHoB WUpek M3annosuy

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINI QUCIWILTAHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMITeTeHIH npuoopeTaeMoii KOMIETEHIINN
OIIK-1 CriocoOeH pelnarh 3aa4u, OTHOCSIIHECS K MPO(eCCUOHATIBHOM AeATeIbHOCTH, TIPUMEHSIS

METO/IbI MOJIEJIMPOBAHUS, MATEMATUIECKOTO AHAITN3a, ECTECTBEHHOHAYYHbIE
OOIIENHKEHEPHBIE 3HAHU S

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

O6IIII/IC 3aKOHOMCPHOCTH IMPOTEKAHNUA XUMUIECKUX pGaKHI/Iﬁ B ra3ax, paCtBopax 1 TBGpHOfI (1)2136, OCHOBBI XUMUYECKOR
TCPMOJUHAMUKHN, KUHETUKU U DJICKTPOXUMHUN

HokeH yMeTh:

MPUMEHSTh TEOPETUIECKHE 3HAHUSI O CTPOSHUHU, N3MEHEHNH COCTaBA M PEAKIIMOHHON CIIOCOOHOCTH PEarrpyonyx BemecTB
JUTS1 TIpeJICKa3aHusl OCOOEHHOCTEH MPOTEKaHMsI PeaKIMii, COCTaBa, CTPOSHUS M CBOKCTB MPOJIyKTOB; MOJIb30BATHCS
[epuoamueckoit cucTeMOil.

JlomxeH Bl1aaeTh:

HaBbIKaMH XUMUYECKOI'O IKCIIEPUMEHTA C YUECTOM IMPABUJT TEXHUKHU 0e30IacHOCTH Py UCTTIOJIb30BAHUU XUMHUYCCKUX
PEAKTHUBOB, aHAJIN3a PE3YJIbTATOB OIILITOB U Cl)OpMyJ'[I/IPOBaHI/IH 000CHOBaHHBIX BBIBOJIOB, TPOBOJAUTL AHAJIMTUIECKUE
onepanunu, CBA3aHHbIE C TUTPUMETPUICCKUMU METOJAMU aHAJIU3a.

IIOJI)KCH AEMOHCTPUPOBATH CIOCOOHOCTh ¥ TOTOBHOCTD:

BHaHeHI/Ie OCHOBHBIMH 3aKOHaAMU 06meﬁ XUMHH, TOTOBHOCTb MHTEPIPETUPOBATL 3dKOHOMEPHOCTU B UBMEHCHUN CBOICTB
9JIEMEHTOB B CBA3U C UX IJICKTPOHHBLIM CTPOCHUEM (HOJ'[O)KCHI/ICM B nepnomzmecxoﬁ CI/ICTeMe), MPOTrHO3UPOBATH CBOMCTBa
BELICCTB Ha IMpUMEPE OAHOTUITHBIX COCHHHCHHﬁ, HMMETh CLIOCOOHOCTD AHAJIU3UPOBATH PE3YJIbTAThI IKCIIEPUMEHTA U ICJIaTh
000CHOBAaHHbIE IMPOrHOCTUYECKUE BbIBO/IbI.

2. MecTo nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuumuimHa (MoyJib) BKJoueHa B paszaen "b1.0.08 ducuumiuabl (Moaysu)" OCHOBHOM MpoghecCHOHATbHON
obpazoBarenpHOH porpammbl 21.03.01 "Hedrerazoroe neino (Pa3zpaboTka MecTOpOXICHUH YIIIEBOAOPOIOB)" M OTHOCUTCS K
obs3arensHOl yactu OITOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydaImuxcst

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIISIET 7 3a4eTHbIX (bie) euHuIl(bl) Ha 252 yaca(oB).

KonraktHas padora - 123 yaca(oB), B TOM uuciie JeKiuu - 44 gaca(oB), mpaktudeckue 3auATus - 0 yaca(oB), JabopaTopHbIe
padoThI - 76 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoTHI - 3 yaca(oB).

CamocrositenibHast paGota - 39 vaca(oB).
KouTposns (3auét / ax3amen) - 90 vaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI IUCLIMILTMHBL: 9K3aMeH B 1 cemecTpe; 9K3aMeH BO 2 ceMecTpe; 9K3aMeH B 3 ceMecTpe.
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst 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 U 3aKOHBI XMMHU.
1. 1 1 0 0 0 4 0 2
Tema 2. KBaHTOBO-XMMHUYECKOE ONMUCAHUE
2. |crpoenus atoma. CTpoeHHE IeKTPOHHBIX 1 2 0 0 0 4 0 3
000JI0YEK
Tema 3. Tlepnoauueckuii 3akoH, [leproanyeckas
3. |cucrema JI.. MenpeineeBa. 1 2 0 0 0 4 0 2
Tema 4. BeeneHue B COBpeMeHHbIE TEOPUU
4. [xumuaeckoit cBsa3u. MeXMONEKyJIIpHbIE 1 2 0 0 0 4 0 2
B3aMOJIENCTBHA.
Tema 5. 3akOHOMEpPHOCTH NPOTEKAHUSA
XAUMHYECKHUX peakuid. OCHOBBI XMMHUYECKON
5. Peaktl 1 2 0 0 0 4 0 2
TEPMOJJMHAMUKY, SHEPTeTUKA XUMHIIECKUX
TIPOIIECCOB.
Tema 6. OCHOBBI XUMUYECKON KMHETUKH.
6. 1 2 0 0 0 4 0 2
XHUMUYECKOE PABHOBECHE.
Tema 7. . ArperaTHOe COCTOSIHME BELIECTBA.
HucniepcHblie cucteMsl. KoHneHcnpoBaHHOE
7. |cocTosiHUE BeleCTBa: XKHUIKOE COCTOSIHIE 1 1 0 0 0 4 0 2
(pacTBOpBHI).
Tema 8. 3aKOHOMEPHOCTH MTPOTEKAHUS
8. |XMMHUYeCKHX peaKlLil B BOJHBIX PaCTBOpPax. 1 2 0 0 0 4 0 3
Tema 9. KongeHCcHpOBaHHOE COCTOSIHUE BEllleCTBa:
9, FICHCHD B 1 2 0 0 0 2 0 3
TBEPOE COCTOSIHUE BEIeCTBa
Tema 10. Bemenrie B HEOPraHMYECKYI0 XUMUIO:
MPOCTHIE BEILIECTBA U CJIOXKHBIE HEOPraHUYECKIE
10.["P ”1 p 2 1 0 0 0 2 0 2
coeauHeHus. [IpocThie BemecTBa: MeTaLTbL.
11.|Tema 11. ITpocTele BellecTBa: HEMETALIbI 2 1 0 0 0 2 0 1
Tema 12. BBenenne B XMMHIO OCHOBHBIX KJIACCOB
CJIOJKHBIX HEOPraHUYECKUX COENMHEHUI: OKCHIBI
12. P . AIbL, 2 1 0 0 0 2 0 2
OCHOBAHHSI, KUCJIOTHI, COJIH.
Tewma 13. Benenue B (pU3NUECKYI0 XUMMUIO:
13. |oKMCAUTENHHO -BOCCTAHOBUTEILHBIE TPOLIECCHI 2 1 0 0 0 2 0 1
Tema 14. Beemenvie B (pM3NIECKYI0 XUMUIO
14. [nucnepcHbix cucrem. KosutonaHble cuctemsl. 2 1 0 0 0 2 0 1
Tema 16. BBeneHre B aHATMTUYECKYIO XUMUIO.
OCHOBHBIE IOHATHUS KQYeCTBEHHOIO U
16. 2 1 0 0 0 2 0 1
KOJIMYECTBEHHOIO aHAJIA3a.
SAEKTPOHHBH
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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 17. Peaxkiuu B pactBopax. [IonsTre o
MEeTO/IaX pasjiesieHus, OOHapYKEeHHs U
onpeneieHus. TUTpUMETprUUecKre METO/IbI
17.|°1PeA PUMETP A 2 1 0 0 0 2 0 1
aHay3a. OKUCITUTEIbHO-BOCCTAHOBUTEIbHbIC
peaxkuuu. KOMIUIEKCHBIE COEIMHEHMUS.
Tema 18. KucioTHO-OCHOBHOE TUTPOBaHUE.
CrargapTuzanms pacTBOpoB. KMCIOTHO-OCHOBHOE
18. |[TUTpOBaHWE CHIIbHBIX U CTAOBIX KUCIIOT U 2 1 0 0 0 2 0 1
OCHOBaHHMH.
Tema 19. OkuCIUTEIHHO-BOCCTAHOBUTEIBHOE
TUTPOBaHME: IEPMaHTaHATOMETPUYECKOE
19. JonpeneneHre BOCCTAHOBUTENEH U OKHUCIUTENEH. 2 1 0 0 0 2 0 1
Tema 20. O61mas xapakTepucTHKa METaJLIOB.
KomriekcoHoMeTprieckoe TUTPOBAHUE:
20. P P 2 1 0 0 0 2 0 1
orpe/eNieHre OTIEIbHBIX HOHOB METAJIOB U
KECTKOCTH BOJIBIL.
21.|Tema 21. Xumuueckasi KHHETHKA 2 0 0 0 0 2 0 1
Tema 22. DeKTpOABIKYIIAS CUJIA U JIEKTPOAHBIN
MTOTEHIIHAJT. DIIEKTPOIIPOBOIHOCTh PACTBOPOB
22. ! POTPOBOA PacTBop 2 1 0 0 0 2 0 1
SJIEKTPOJIUTOB
Tema 23. [TonydeHne, yCTOWIUBOCTD U KOATYJIALMS
23. YeHme, ¥ YA 2 1 0 0 0 2 0 1
KOJUIOMIHBIX CUCTEM
Tema 24. Hedprexumust, Kak 001aCTh COBPEMEHHON
24, e ’ P 3 2 0 0 0 2 0 1
XUMUIECKOU HayKH.
Tema 25. Knaccudpuxarms Hedreit.
25. |TexHOIOrMYECKas ¥ TOBapHAas KJaccupuKanus 3 4 0 0 0 4 0 0
HedTei
Tema 26. XvMu4ecKuid COCTaB U CBOWCTBA HE(PTH.
26. ¢ 3| 4 0 0 0 4 0 1
Tema 27. B3aumHbIe peBpaIieHAs] yIIIEBOIOPOIOB
27. PEBPAMIEHIA YIIICBOAOPONOB | - 3 4 0 0 0 4 0 1
HepTH
Tema 28. OCHOBHBIC KOHIIETIIIUY MTPOUCXOKICHUSI
28. HerH ip A 3 2 0 0 0 2 0
He(TH U rasa
I Toro 44 0 0 0 76 0 39

4.2 Coaep:kaHue QUCHUIIMHBI (MOIYJIs1)

Tema 1. OcHOBHDIE MOHATHS M 3AKOHBI XHMHUM.

OcHoBHbIe TOHATHS XUMHUU. AToM. Mostekyna. XMMHUYecKHi 31eMeHT. MI30TOIHBIN COCTaB XMMHYECKHUX 1eMeHTOB. [Ipoctoe n
CJIO)KHOE BEIeCTBO. XUMHUYECKNI S5KBUBAIEHT, 3aKOH 9KBHBAJICHTOB. ATPEraTHOE COCTOSIHME BEIECTBA. XapaKTepHbIe
0COOEHHOCTH Pa3JIMYHbIX arperaTHbIX COCTOSIHUI BelecTBa. TeMreparypHble yCJIOBH MX cyliecTBoBaHusl. [ToHsTHE O
CTAaHJAPTHHIX YCJIOBHAX. ['a30Bble 3aKOHBI. OCHOBHBIE KJIACCHI HEOPTaHNYECKHX COSAMHEHNI; OKCH/IBI, TUIPOKCHU/IBI, KUCIIOTHI,
commu. Knaccudukarius, nosydeHne, XkMAIeCKHe Peakny, MOJIEKYJIIpHbIe U rpadrdeckue (popMyisl.

Tema 2. KBaHTOBO-XHMHY€ECKO€E ONMCAHUE CTpoeHusda aToMa. CTpOBHI/Ie JEKTPOHHBIX 000J09eK
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Hcropus pa3Butus npejcraBieHnil o crpoeHnn atoma. Teopus Bopa. BonHoBas Teopus crpoeHus atoma. JIBoiicTBeHHas
nipupoja snekrpona. [Ipuniun neonpeneneHHocty. [ToHsATHE 00 3JEKTPOHHOM OOJIake. DIEKTPOHHAS IJIOTHOCTh. PanuansHoe
pacnpeneseHre 3J1eKTPOHHOM TVIOTHOCTH OKOJIO sijpa aToMa BOIOPO/ia B OCHOBHOM U BO30Y:K/IeHHOM cocTosiHusIX. [oHsiTHE O
paguyce atoMa. KBaHTOBBIE UHC/Ia KaK XapaKTEPUCTUKH COCTOSTHUS JIEKTPOHA B aTOME. S-, p-, d-, f- asexTpoHsl. [Tonarus:
SHEepPreTHYEeCKUN YPOBEHb, IOy POBEHb, JJICKTPOHHBIN CIION, 3JIEKTPOHHAs 000JI0UKa, aToMHas1 opoutans (AO). [TpuHIMI
[Maysnu 1 eMKOCTb 371eKTpOHHBIX 06osouek. [IpaBmiio XyHza 1 MopsiIoK 3aroIHeHUsT aTOMHBIX opouTaseil. [1pasuna
Kneukosckoro. CTpoeHue 3JIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB. DKPaHUPOBaHHUE 3apsia JeKTpOHaAMU. DPheKT
NIPOHUKHOBEHUS JIEKTPOHOB K SAAPY.

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

[eprommuecknii 3akoH. [lepronnueckas cucrema. OCOOEHHOCTH 3aOHEHUS IEKTPOHAMY aTOMHBIX OpOUTaneil u
(popmupoBaHus IEpUOAOB. S-,p-,d-,f-DIeMEHTH U UX pacroyiokeHue B nepuoandeckoi cucreme. I'pynmsl. [lepuosl. ['1aBHble
¥ TIOOOYHBIE TIOATPYIIITHL.

INeproanaHOCT CBOMCTB aTOMOB. Pasiycsl aToMOB 1 MOHOB. OpOuTanbHble 1 ek THBHbIE paanychl. KoBaneHTHbIE, BaH-Iep
BaaJIbCOBBIE, METAJUIMYECKHE U MOHHbIE pauychl. VI3MeHeHHe aTOMHBIX ¥ HOHHBIX PanycOB I10 IIEPUOaM U IPyIIIaM.
S¢ddexTr d- u f- cxatus.

HonuzanroHHbie noteHImabl. akTopbl, onpenesione BeIMYuHy HOHU3AIMOHHOTO MoTeHMana. MisMeHeHve BeJIMIuH
MOHM3ALIMOHHBIX MTOTEHIMAJIOB U PAANYCOB MO nepuojam u rpynmnam. CpoJICTBO K 31eKTpoHy. DaKTOPbI, ONpeaesionpe
BEJIMYMHY CPOJICTBA K JIEKTPOHY. VI3MeHeHne BeIMYMH CPOJICTBA K JIEKTPOHY IO HeproiaM u rpymmam. [Tousartue o6
3JIeKTpoOTpULaTeIbHOCTH 1eMeHToB. [1Ikaina [TonuHra. MI3sMeHeHre BeTMUrH JIeKTPOOTPULIATEIbHOCTH JIEMEHTOB 110
MIEPUOJIaM U IPYIIIaM.

HCPI/IO,I[I/I‘{HOCTI) XUMHUYECKUX CBOMCTB 9JIEMEHTOB, IMTPOCTbIX BEMIECTB U XUMHUYCCKUX COCHHHCHI/Iﬁ. M3meHeHne BaJICHTHOCTH 110
nepuoam u rpymram. H3MeHeHre CBOMCTB 3JIEMEHTOB I10 nepuoamM U rpymmam B 3aBUCUMOCTHU OT CTPYKTYPbl BHCIIIHUX U
NPEABHCIITHUX JICKTPOHHBIX 000JI104eK U paanycoB aTOMOB. M3MeHeHne XUMHUYECKOM aKTUBHOCTH METAJIJIOB U HEMETAJLIOB 110
nepuojam u rpymram. M3MeHeHre KMCIOTHO-OCHOBHBIX CBOMCTB OKCHUIOB U TUAPOKCHUIOB IO NEpUOJaM U I'pyIiam.

Tema 4. BBe1eHne B COBpeMeHHbIE T€OPUU XUMHUYECKO cBsI3H. Me:KMOIeKyJIsApHbIe B3aUMO el CTBHSI.

BaneHTHOCTh XMMHUUECKUX JIEMEHTOB. I/ICTOpI/IH PasBUTHA MOHATUA BAJICHTHOCTHU. Paznuuneie TPAKTOBKH IMOHATHUA
BAJICHTHOCTU B COBpeMeHHOﬁ XUMUHU. BaJeHTHOCTh C MO3UIIK TE€Oopun BC. BajileHTHOCTD S—,p—,d—,f -3JieMeHTOB. IlocTosiHHAsA U
NnepeMeHHada BaJICHTHOCTU. BaneHTHOCTD U CTENEeHb OKUCJIEHUSI aTOMOB 3JIEMEHTOB B UX COEJUHEHUSIX.

OCHOBHBIE OCOOEHHOCTH XUMHUYIECKOTO B3aHMOHCﬁCTBHH (XHMH‘IGCKOﬁ CBH3I/I) 1 MEXAaHU3M O6pa3OBaHI/I${ XUMUYECKOHN CBSA3U.
HaCLIHIaeMOCTI) 1 HaIlipaBJICHHOCTb XUMHUYECKON CBsA3U. KBaHTOBOMEXaHUYECKAS TPAKTOBKAa MEXaHU3Ma 06pa3OBaHI/IH CBA3U B
MOJIEKYJIE BOJOPOAA.

OCHOBHBIE TUITBI XMMUYECKOH CBSI3U: KOBAJIEHTHAs! (HEMOJISIPHASI U TIOJIApHAs), MOHHAsA, MeTajuindeckas. OCHOBHbIE
TOJIOKEHHUsI TeOpUH BajieHTHBIX cBsizedt (BC). OcobGeHHOCTH 00pa30BaHKsl CBSI3CH 10 TOHOPHO-AKIIEITOPHOMY MEXaHU3MY.
MHoroueHTpoBas CBA3b.

KommyecrBeHnnbie XAPAKTEPUCTUKU XUMUIECKUX CBSI3EM. HOpH,HOK CBA3H. SHCpFI/IH CBA3U. HIII/IHEI cBs13U. BanieHTHBII yroJi.
9(1)(1)6KTI/IBHI>IG 3apAabl XUMHUYCCKU CBA3AHHBIX ATOMOB U CTCIICHb NOHHOCTU CBA3U. CreneHb HOHHOCTH CBSI3H KaK (I)yHKHI/IH
Pa3HOCTHU JICKTPOOTPULATEIIbLHOCTU B3aHMOJ1€ﬁCTByIOIHPIX aTOMOB.

JMnOnbHBIA MOMEHT CBSI3U. [IUNONBHBII MOMEHT MHOTOATOMHOUN MOJIEKYJIbl. PaKTOPHI, ONpeIesIoNe BeTUYUHY TUITOJIBHOTO
MOMEHTa MHOTOATOMHOU MOJIEKYIBI.

KoHuenmust ruOpran3aniy aTOMHBIX OpOUTAIed U MTPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ U HOHOB. OcoOeHHOCTH
pacripeieIeHUs JIeKTPOHHOM IIOTHOCTH THOpUIHBIX opOuTaseil. [IpocTeiiie THITB THOpHIM3AUH: Sp, Sp2, sp3, sp3d2.

I'mbpuanzanms ¢ yqactieM HeroJeIeHHbIX JeKTPOHHBIX nap. [IpocTpaHcTBeHHAst KOHMUTYpayst MOJIEKYJT M MOHOB THna AX,
AX2 ,AX3 ,AX4, AXS5, AX6

BiusiHue oTTaIKMBaHMS 3JIEKTPOHHBIX [ap Ha IIPOCTPAHCTBEHHYI0 KOH(UTYPaLIUIO MOJIEKYJI.

Teopus monekynsipabix opoutaneit (MO). OcroBHble nostoxeHns Teopun MO. DHeprerudeckas quarpamma. CBsi3pBalonIye u
paspsixstione MO. Dueprerudeckue quarpammvbl MO ByXaTOMHBIX MOJIEKYJI 9JieMeHTOB 2-ro nepuoza. [ - u @-MO.

OTHOCUTENbHAS YCTOWYMBOCTD ABYXaTOMHBIX MOJIEKYJI M COOTBETCTBYIOIIMX MOJIEKYJIApHbIX HOHOB. CpaBHenue Teopuii BC u
MO.

BonopoaHas cBsa3b. [Ipupoa BOIOpOAHOM CBA3H, €€ KOJIMUECTBEHHbIE XaPaKTEPUCTUKU. MexX- U BHYTPHUMOJIEKYJIIpHAs
BOJOPOJHAs CBsA3b. BogopoaHas cBs3b Mexk Iy MojeKy1aMu (pToOpoBOAOpOaa, BOIbI, aMMHUAKA.

MEH(MOJ'IGKYJ'[HPHI)I@ B3aPIMOIlefICTBHH.
Tema 5. 3aK0HOMEPHOCTH NPOTEKAHNSI XUMHYeCKHX peakiuil. O CHOBBI XHMIYeCKOIl TePMOINHAMUKH,
SHEpPreTHKAa XNMHYeCKHX NP OIEeCCOB.

OcHOBHbIE 3224 XUMUYECKOH TepMoarHaMuKy. OnpeneneHye MpUHIUNNIAIbHON BO3MOKHOCTY U TIOJIHOTBI TPOTEKaHMUA
XMMHUYECKON peakly. Bo3MOKHOCTH MPAKTUYECKOTO OCYLIECTBICHUSI XUMUYECKON PEaKIyu.
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Xumudeckast cucreMa. BHYTpeHHsIs1 SHEprus CUCTeMbl. MI3MeHeHve BHY TPEHHEN SHEPTUU B XOJI€ XUMHUYECKUX MTPEBPAILCHUI.
Toustre 06 sHTaNbnUU. COOTHOIIEHNE SHTAIBIIUN U BHYTPEHHEN SHEPTUU CUCTEMBI. MI3MeHeHe SHTANBIUU B XO/Ie
XUMHUECKOro npespaitenusi. CTaHaapTHas: SHTAIbIMS 00pa3oBaHus BellecTB. 3akoH ['ecca. BiunsiHue Temiiepatypsl Ha
BEJIMYUHY U3MEHEHUS SHTAIBIIUK Peakiuu. VI3MeHeH e SHTAIbIINY U HAMPABJIEHNUE TPOTEKAHUS PEAKIIUK. DHTPONHSL. DHEPrus
T'u606ca.

Tema 6. OcHOBBI XHUMIU€eCKOI KHHETHKHA. XNMHY€ECKO€ PABHOBECHE.

I'omoreHHbIe 1 reTeporeHHsle peakiyu. IIoHATHE 0 CKOPOCTH XMMHUYECKOH peakiuy. 3aKoH JeicTBrs Macc. PakTopsl,
OITpeiesIAIoIINe CKOPOCTh XUMUIECKOH peakiy. KoHCTaHTa CKOPOCTH XMMUYECKOH peaKIuu.

BriusHue Temnepatypbl Ha CKOPOCTb XUMUYECKOH peakuuu. TeMmnepaTypHblid K03(h(DULIHEHT CKOPOCTU. DHEPrusl aKTUBALU.
DakTophl, oNpeaeAolre BeIMUYNHY SHEPruM akTUBALMK. DHEeprus akTUBalMU U CKOPOCTh peakluu. IlepexoaHoe coctosiHue
WIM aKTUBUPOBAHHBIA KoMIuiekc. OOpaTuMble M HeOOpaTUMble XUMUYECKHME peakliii. XUMU4ecKoe paBHoBecue. KoHcraHTa
XUMU4ecKoro paBHoBecus. Capur xumudeckoro pasHoBecus. [Tpunnun Jle larense.

Tema 7. . ArperatHoe cocTossHHe BemecTBa. /Ilucnepcarie cucrembl. KoHleHCHpoBaHHOE COCTOSTHHE BENECTBA:
JKHJIKOE COCTOsIHUE (PAcTBOPHI).

HucnepcHble cucrembl. MctuaHble pactBOpbl. TBepabie pactBopsl. I'pyboaucnepcHsie cuctembl. CycrlieH3uH. DMYIIbCHH.
KosonnHbie pacTBOpHI.

PactBopenue kak ¢pu3nKo-xumMmueckuii nporecc. OcoOble CBONCTBA BOABI KaK pacTBOpUTeEist. PACTBOPMMOCTD BEIIECTB.
PactBopeHnuie TBepAbIX, KUAKUX U ra3000pa3HbIX BEleCTB. BiusiHue TemrepaTypbl, TaBJIeHHUs U PUPOJIBI BEIIECTB Ha UX
B3aMMHYIO pacTBOPUMOCTb. CIIOCOOBI BBIPakKEHHUS COCTaBA PACTBOPOB: MaccoBasi JOJIS, MOJIAPHOCTDb, SKBUBAJICHTHAS
KOHILIETpalysl, MOJISUIBHOCTb, MOJISIPHAST JOJIS.

SHGKTPOHI/ITI/I‘[CCKEIH Jucconyanys. Bmusaue IpUPpOJbl BEHIECTBA HA €TI0 CITOCOOHOCTH K SHGKTPOHHTH‘ICCKOIZ Jucconyal B
BOJHOM pacTBOpeE. MexaHn3m Jucconyalnum. rI/IJIpaTaHI/IH HMOHOB B pacTBOpPE. OCHOBaHUS ¥ KUCIIOTBI C TOUYKH 3pE€H1A TECOPpUUN
SHCKTpOHHTH‘{CCKOﬁ JUucconuanyun. CuubHbIE U ClTaOble DJICKTPOJIATHI. CrelieHb Aucconraiu JEKTPOJIMTOB. (I)ElKTOpI)I,
onpeneIArmue CTEICHb JUCCONUAIUN. OCHOBHBIE MMPEACTABJICHUSA TEOPUN CUJIbHBIX 3JIEKTPOJIMTOB. UctnaHasa n Kaxymadacs
CTCIICHU JUCCOLMANU B PACTBOPAX CUJIbHbBIX JIEKTPOJIMTOB. KOHHGHTpaHI/IH HMOHOB B PaCTBOPEC U AKTUBHOCTD. PaBnoBecue B
pacTBOpaAx CmadbIX IJICKTPOJIUTOB. Koncranra JUcCCoralyu. q)aKTOpI)I, BJIMAOMINE HA BEJIMYUHY KOHCTAHTBI AUCCOLIMALINU.
CBs13b KOHCTAHTHI JUucconranuu CO CTECIICHbIO TUCCOMAlIM. 3akoH p336aBHCHI/IH.

III/ICCOL[I/IaLII/IH BOJBI. Komncranra JUucconualun. Honnoe ITPOU3BECICHUE. Bnusaue TEMIIEPATypbl HA JUCCOLUALINIO BOLI.
Boaopoansiii nokazareins. [Tonsrue o OydepHbix pactBopax. TpyrHOpacTBOpUMBIE JIEKTPOJINTHL. PaBHOBECHE Mexk 1y OcagKkoM
Y HaChIIIEHHBIM pacTBOpoM. IIpousBeneHue ( KOHCTaHTa) paCTBOPUMOCTH.

I'mpponus coneit. I'maposms coseld o KaTHOHY M MO aHUOHY. MexaHu3M rugposnsa. MonekyIsipHble 1 MIOHHbIE ypaBHEHUS
ruaposusa cosieit. Crenenp rugposnsa. Koncranra rugponmsa.

Tema 8. 3akoHOMepPHOCTH NPOTEKAHNSI XUMHYECKHX PeaKIUil B BOJHBIX pacTBOpPax.

Crenenb okucieHus. THUITMYHbIE OKUCIUTEIN U BOCCTAHOBUTEN. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIM, UX THIIHL,
cocraiieHue ypaBueHui. [Ton6op ko3¢ PUIMEHTOB: METO] JIeKTPOHHOTO OataHca. OKUCIUTEIbHO-BOCCTAHOBUTE IbHBIN
HOTEeHIMAN, KaK KOJIMYECTBEHHAs XapaKTePUCTUKA OKUCIIUTEIbHO-BOCCTAHOBUTEIbHON CHCTEMBI (OLIEHKA HAIlpaBJICHUs U
TIOJIHOTBI IIPOTEKAHUST OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEaKLINi). 3aBUCUMOCTb MEXIY
OKMCIIMTEbHO-BOCCTAaHOBUTEIBHBIMU MTOTEHIIMANIAMU CHCTEM M M3MeHeHueM dHepruu [ nodca. PaBHoBecue Ha rpaHuIe
MeTaJl1/pacTBOp, TBOWHON JIEKTPUUECKUI CTIOH. DIeKTPOAHBIH MmoTeHuuan. Y paBHenue HepHcra. CtaHIapTHBIN SJEKTPOAHBII
noTeHIMan. BooopoaHbIil 3/1eKTPOA, 91EKTPOIbl CPaBHEHNUS. DNEKTPOXUMHUYECKUI psill HAIPSDKEHUS METAIOB.
l'ayibBaHNYECKUI 9I€MEHT, ero 3.1.C. DIeKTpoan3. HepTHbIe 1 aKTUBHBIE 3JeKTPoAbl. CXeMbl IPOLIECCOB Ha JIEKTPOAaX NpH
3JIEKTPOJIM3€ PACIUIABOB M BOAHBIX PACTBOPOB.

Tema 9. KOHHGHCHPOBaHHOC COCTOAHHE BEIIECTBA: TBEP/10€ COCTOAHUE BEIlECTBA

XMMudeckast CBsI3b B KOMIUIEKCHBIX COEIMHEHUSIX M OCOOEHHOCTH MX CTpoeHusl. Koop/imHaIMOHHAsT HEHACHIIIIEHHOCTh aTOMOB
1 BO3MOXHOCTh 00pa30BaHMs1 KOMIUIEKCHBIX (KOOPIMHAIIMOHHBIX coeinHeHni). CocTaB KOMITIEKCHBIX COeIMHEHNH. BHemH 51
Y BHYTPEHHSIs1 KOOpAMHAIMOHHbIE cbepbl. KaTHOHHBIE, aHNOHHBIE M HEWTpasIbHbIe KOMIUIEKCh. HOMEHKIaTypa KOMITIEKCHBIX
coequHeHnH. TUMIYHBIE KOMITIeKcooOpa3oBaresi. KoopnHAIMOHHOE YMCII0 KOMITIEKCcooOpa3oBatesis. THITHYHbIE JIUTaH/IbL.
daxTOpHI, OIpesessIore CIIOCOOHOCTh MOJIEKYJ ¥ HIOHOB BBICTYNATh B Ka4eCTBE JIMTaHJOB. MOHO M MOJIMAEHTATHbIE JIMTaH/IbI.
IIpocTpaHcTBeHHas! KOH(PUTIYpalis KOMIIEKCHBIX MOHOB. [ MOpHIM3aIiiisi aTOMHBIX OpOUTaneil KoMIuIeKcooopa3oBares 1
MIPOCTPaHCTBEHHAS! KOH(PHUT'Ypalisl KOMIUIEKCHOTO HOHA.

Jucconnanysi KOMIUIEKCHBIX MOHOB B pacTBope. KoHcTaHTa HecTolKocTH. PaKTOPHI, ONpeIesIone yCTOHUYUBOCTD
KOMILJIEKCHBIX HOHOB B pacTBOpeE.

Tema 10. BBe,E[(’:HI/Ie B HEOPraHN4eCKYI0 XMMHIO: MIPOCTHIC BeI€CTBA U CJIOKHbIC HEOPraHn4eCKue CoeIMHeHuA.
HpOCTble Belecrsa: MeTaJJjbl.

3aKOHOMEPHOCTU B U3MEHEHUH JIEKTPOHHOU KOH(UTYpalliK, BEJIMUUH PaJUyCOB, SHEPIUY NOHU3ALUK aTOMOB JIEMEHTOB
rinaBHbIX noarpymnn Ilepuoguueckoit cucremsl [1.M1. MenpeneeeBa, ekt BTOpUUHON NEPUOJUYHOCTU U €r0 BIMSHUE Ha
XMMUYecKUe U (pU3NYecKue CBOMCTBA MPOCThIX BellecTs eMeHToB IIIA-VIIA noarpynmn u ux coeJUHEHUI.
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O6m1as xapakTeprcTiKa Bogopoaa. PopMbl HaX0KAeHUS BOAOpoa B pupojie. CriocoOs! MoyYeH s CBOOOJHOTO BOJOPO/IA.
[TonoxeHue Bogopoaa B nepuoguueckoit cucreme. CTpoeHue aroma. BaleHTHOCTb U cTeleHb OKUCIEHUsI aTOMOB. XapaKTep
XMMUYECKUX CBSI3el B COeIMHEHUX. Y CIOBHs 00pa3oBaHus U cymecTBoBaHus nonos H+ ,H- . H30+.

dusnueckre U XMMHUYECKUE CBOICTBA Boioposa. Bogopos kak BoccTaHOBHTENb. BoccTaHOBUTE bHASI CTIOCOOHOCTH ATOMAPHOTO
¥ MOJIEKYJISIPHOTO Bojopoaa. BanmozeiicTBre Boiopoaa ¢ MeTaulaMU 1 HEeMeTaJUIaMH.

[pumMeHenue Bogopojaa. Bonopoa kak nepcrekTHBHOE roproyee.

INepokcnn Bonopona. Crpoenune moneky:el. I[Toxyuyenue. Y croitunBocTs. OKHCINTEIBHO-BOCCTAHOBUTENIBHBIE CBOICTBA B
pasmuHbIX cpenax. [IpumeHenue.

T'uppunpl. Tunbl rUAPUIOB: MOHHBIE, KOBAJIEHTHbBIE, TOJUMEPHbBIE, HECTEXUOMETPUYECKUE.
Bojaa. MaccooOmeH Boioposia B IIPHPOIE.

Tema 11. [IpocTbie BelecTBa: HeMeTaJLJIbI

Meransl B HepI/IOIIPI‘{eCKOﬁ CUCTEME. Knaccnquaunﬂ MECTaJIJIOB IO UX (I)I/I3I/I‘{CCKI/IM Y XMMHYECKUM CBOMCTBaM. BiusiHue
QHEPIrun KpPICTaJ'IJ'[PI‘leCKOﬁ CTPYKTYPHI Ha (I)I/BI/I‘{CCKI/IC (TeMnepaTypa IJIaBJICHUA U KUIICHUA, SHCKTpOHpOBO)]HOCTb) n
XUMHUYECKHUE (B3aHMOI{eI>iCTBPIC C BOJIOIL/'I, KHCJIOTaMH, LICJI0OYaMHU, HeMCTaJ'IJ'IaMI/I) CBOICTBa METAJIJIOB. KOppO3I/IH METaJIJIOB.

DnemenTsl [A rpynnsl: TMTUN, HATPUIA, KAJIUA, pyOuani, 1ie3uil. 3aKOHOMEPHOCTU B U3MEHEHUH SJIEKTPOHHON KOH(UTYypalnH,
BEJIMYMH PAJIIyCOB, SHEPIHU MOHM3ALMM aTOMOB, XapaKTEPHBIX CTEIeHel OKUCIIeHUs] aToMOB. Oco00e MOJI0KEHUE JIUTHSI.
HaxoskaeHue B Ipupozie U NMOJyYeHUE METOYHBIX METAIOB U3 NPHPOJHBIX coequHeHni. PU3nuecKie 1 XUMUIECKHe CBOWCTBA
npocThIX BeniecTB. OcOOEHHOCTH B3aUMOCHCTBUS IIEJIOUHBIX METAIUIOB C BOJOH B PsJLy JIUTHUIA - 1Ie3Uid. 3aKOHOMEPHOCTH B
CTPOSHUH U CBOMCTBaX (TepMHYECKasl YCTOMYUBOCTD, KUCJIOTHO - OCHOBHBIE CBOMCTBA ) OCHOBHBIX THUIIOB COSJMHECHHIA:
OKCHJIOB, IEPOKCH/IOB, KAPOOHATOB, TUIPOKCHIOB U rajioreHuaoB. [IpuMeHeHne Me0YHbIX METaUIOB U UX COSIMHEHUI.

SnemenTsl 1IA rpymmbl: 6epusmi, MarHuii, KaJibLUKA, CTPOHLIMIA, Oapuii. VI3MeHeHue 3JIeKTPOHHOW KOH(UTYypaluy, BeJIUIrH
pamuycoB, SHEPrUil MOHU3AIMU ATOMOB, XapaKTEPHbBIX CTereHel okucieHust atomoB. Ocoboe mnosioxkeHue (aMooTepHOCTD)
6epwins. HaxoxaeHue B IpUpo/Ie U TOJTyYeHUe MPOCTHIX BELIECTB U3 MPUPOIHBIX coeiMHEeHNI. Pu3rueckue U XUMIYecKue
CBOWMCTBA MPOCTHIX BelecTB. OKCUIB U TUJPOKCU/IBI: CTPOEHUE U KUCIOTHO-OCHOBHBIE cBOIcTBA. Couu anemeHToB [IA rpymniisbl.
[IpumeHeHnue GepuILIUsl, MarHus ¥ 3JIEMEHTOB TTOJTPYIIIIb KaJIbLIUS.

Tema 12. BBe/leHre B XUMHIO 0CHOBHBIX KJIACCOB CJOKHBIX HEOPraHNYeCKUX cOeJMHEeHHI: OKCHIbI, 0 CHOBAHUS,
KHCJOTbI, COJIN.

Snements! [IIA noarpynrist: 60p, aJUTIOMUHUM, TN, UHAWHA, TAUTMA. 3aKOHOMEPHOCTH B U3MEHEHUH JIeKTPOHHON
KOH(UTYpaLliK, PAANYCOB, SHEPTUI NOHM3AIMY, XapaKTepHBIX CTeNeHel OKUCIeHus aToMoB. HaxoxaeHue B mpupose,
nojiyyeHue, (pu3nueckue U XUMUYeCKre CBOMCTBA MPOCTHIX BEIIeCTB. 3aKOHOMEPHOCTH B CTPOEHUM Y CBOMCTBAX (TepMUYecKast
YCTOMYMBOCTb, KUCJIOTHO-OCHOBHBIE M OKUCIIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOIICTBA) COETMHEHUI B CTETIEHN OKUCIEHUS +3:
OKCH/IbI, TUIPOKCHUIIBI, TAJIOreHUIbl. BogopoiHbie coeinHeHns Gopa: OCHOBHBIE 3JIEMEHTbI CTPYKTYpPbI, CTPOEHHE,
3aKOHOMEPHOCTH B CBOMCTBaX. Y CTONYMBOCTb, OCOOEHHOCTH CTPOCHHU S, (PU3NYECKHE U XUMUYECKHE CBOMCTBA KUCIOT Oopa.
IIpumMeHeHue 60pa, AJUTIOMUHUS, TAJLTHSI, UHIWS, TAJUTASA U UX COSTUHEHHH.

Tema 13. BBeienue B (pn3uuecKyo XUMHIO: OKHCIUTEIHHO -BOCCTAHOBUTEJIbHbBIE MPOI[€CCHI
Oo1iue (pu3nYecKre U XUMHYECKHIE CBOMCTBA HEMETAJLIOB.

SnemenTs! IVA rpymnnsl: yriiepos, KpeMHUA, repMaHui, 0J0BO U cBuHel. O0Ias XxapakTeprucTUKa 3JIEMEHTOB:
3aKOHOMEPHOCTH B M3MEHEHHH 3JIEKTPOHHOM KOH(MUTYpaluy, painycoB, SHEPTUil MOHN3AIMH, XapaKTEPHBIX CTEIeHen
OKMHCJICHUS aTOMOB, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTpHLIATEIbHOCTE. OcobeHHOCTH KaTeHauuu B psiny C-Si-Ge-Sn-Pb.
Ocob6enHoctr yriepona. [Ipuponnsie coepunenus C, Si, Ge, Sn, Pb, nprHIMIBI OIy4YeHNsT IPOCTBIX BEIIECTB. THIIBI CTPYKTYpP
Y 0COOCHHOCTH XMMHYECKOM CBS3U B TBEPABIX MPOCTHIX BEIIECTBAX.

AunorpornHbie MoIUGUKALMK Yriiepoja: anmas, rpadur, kapous, ¢pysuepenst (C60, C70 u 1.1.) - nonumopdHbie (opMbl
yriepoa, rpadeH, yriaepoaHble HAHOTPYOKH. 3aKOHOMEPHOCTH U3MeHeHU sl (PU3NUECKUX M XUMUYECKUX CBOUCTB MPOCTHIX
BEILIECTB: B3aMMO/IEICTBYE ¢ pa30aBlieHHBIMU U KOHLIeHTpUpoBaHHbIMU pactBopamu HCl, HNO3, H2SO4, NaOH, meraiiamu
u HemetataMu. Coenuaenns BrmodeHus. Okcunsl yriaepoga CO u CO2 : momyveHue, CTpoeHue, (pu3ndeckrue 1 XMMHUECKIe
(B3ammogpeiictere ¢ H20, meTaiiaMmu, OKMCIIMTEIbHO-BOCCTAHOBUTEJIbHBIC CBOMCTBA) CBOMCTBA. YTOJIbHAS KUCIIOTA U
KapOoHaThl. OKCOXJIOPUIBI YTIIepo/a.

erMHHﬁI 0COOEHHOCTH 9JICKTPOHHOI'O CTPOCHUA, (1)I/I3I/I‘-IECKI/IC ¥ XMMHYeCKHe CBOMCTBA KpEeMHMUA. HaXO)KIleHI/Ie KpEeMHHA B
IpUupoac, OCHOBHBIE TUIIBI CTPYKTYP CUJIMKATOB. OKCI/IJII)I KpEMHHA, KPEMHHEBAs KUCJIOTA U €€ COJIN.

dusnueckre U XMMHUYECKUE CBOICTBA repMaHusl, 0JI0Ba ¥ CBUHIIA. KpeMHUI 1 repMaHuii - MOIyNpPOBOAHUKHA. 3aKOHOMEPHOCTH
B U3MEHEHNHU CTPOCHHUS M XMMUYECKMX CBOICTB OKCHIOB U ruapokcuaoB Ge-Sn-Pb (TepMmudeckast yCTOIYMBOCTS,
KHMCJIOTHO-OCHOBHBIE M OKHC/IUTEILHO-BOCCTAHOBUTETLHBIE CBOMCTRA).

HpI/IMEHEHI/Ie MPOCTBIX BEHIECTB U OCHOBHbIX XUMUYECKUX COCHHHCHHﬁI OKCHUIOB, TMAPOKCUIOB, TUAPUIAOB, XaJIbKOI€HUIOB,
Kap6I/I)10B U CUJIMIUO0B, KapéOHaTOB 1 CUJIMKATOB.

MurpaloHHBIH UK yreposa.

Tema 14. BBe1enue B puzuveckyo XuMuio gucnepcHbix cucteM. KoJuionanbie cucTeMbl.
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SnemenTsl VA rpynmst: a3ort, (pocop, MBIIbSIK, CypbMa, BUCMYT. O0Ias XapaKkTepUCTHKA 3JIEMEHTOB: 3aKOHOMEPHOCTH B
W3MEHEHUH 3JIeKTPOHHOU KOH(UTYpaLiy, paJilyCOB, SHEPTUIl HOHU3AIMHU, XapAKTEPHBIX CTENEHEI OKUCIIEHUS aTOMOB,
CPOJICTBO K 3JIEKTPOHY, JIEKTPOOTPULIATEILHOCTb. XapaKTep XMMUYECKUX CBsI3el B COeIMHEHUsAX. I3meHneHue
METAJUIMYECKOTO M HEMETAIUIMYECKOTO XapaKTepa 9J1eMEHTOB Mo rpymmne. PopMbl HAX0KICHHS JIEMEHTOB B IIPUPOJIE.
[IpuHLMIIB TTOJTyYEeHUS ¥ IPUMEHEHUST TIPOCTHIX BEIECTB.

A30T: 0COOEHHOCTU CTPOEHUs, XMMHUUECKasl CBSI3b B MOJIeKYyJie a30Ta ¢ no3uimii Teopurt BC u MO. ®usmnueckue cBoiicTa
a30Ta, peaklMOHHAs CIOCOOHOCTh MOJIEKYJISIPHOTO M aToMapHoro a3ota. Okcuppt azora (1,2,3,4,5). CrpoeHue MOJIeKyII.
OrTHoleHne K BOJE, KMCIOTaM | IesoyaM. TOKCMYHOCTb OKCHIOB a30Ta. BilisiHME Ha OKpY:Xalolyio cpefy. A30THCTas
kuciora. CTpoeHne ee MOJIEKYJIBl 1 HUTPUT-HOHA. Hutputhl. OKHUCIIUTETBHO-BOCCTAHOBHUTEIbHBIE CBOWCTBA KUCJIOTHI
HUTPUTOB. TOKCUYHOCUTH HUTPUTOB. A30THAsI KUCJIOTa. CTPOEHHE MOJIEKYJIBI @30THOM KMCIIOTB U HUTPAT-UOHA.
OKucyuTebHbIE CBOMCTBA KOHIIGHTPUPOBAHHON U pa30aBIeHHOM a30THOM KUCJIOTHL. B3anmoieiicTBre ¢ MeTaJuiaMu 1
HemeTatamu. [lapckas Bozka. [TpumeHenue a30THO#M KucaoThl. Comm a30THOM KHCIOTHL. IMTPOLYKTHI MX TEPMUYECKOTO
paznoxenusi. [Ipumenenue coseid. TOKCMYHOCTh HUTPATOB. A30THBIE ynoOpeHus. [lopoxa u B3pbiBUYaThie BelecTBa. PakTophl,
00yCJIOBJIMBAIOIIME B3PhIBUATHIE CBOICTBA U B3PHIBOOIIACHOCTD BELIECTB. MUrpallMOHHBIA HUKJI a30Ta. PUKcalys a30Ta U3
Bo3zyxa. Obrue npuHIMIbl pukcanuu. HoBble MeTO bl HU3KOTEMITEpATypHOU (DUKCAIMHU a30Ta.

®ocop: 0cOOEHHOCTH CTPOEHHUSI M 00pa30BaHMsI XMMUUECKOH CBSI3M B coelMHeHUsIX. CKJIOHHOCTh K 00pa30BaHUIO
nioyMopdHBIX hopm ocdopa. AitorponHbie Moaudukaru (hocdopa 1 0COOEHHOCTH UX CTpoeHUs. Pusndeckue u
XMMMYECKHe CBOicTBa (hocdopa: OTHOIIEHNE K HEMeTallaM, MeTajllaM, BoJie, KuciaoTam u mesnodaM. Okeunsl pocopa:
(pusmueckue cBoiicTBa, 0OCOOCHHOCTH CTPOCHUS, IPHUHITHUITI TIOJTyYSHHUsI OTHOIIIEHHE K BOJIE, KUCJIOTAM U MIEeJI0YaM.
Kucnoponconepskamme kucinotsl ¢occopa u ux comn. PocopHoBarucras kuciiora u runiodpocutsl. Pocopricras Kuciaora u
ochutel. Meta-, qu(nupo-)- v noaudochopHbie KUCIOTH U UX conu. OprodocdopHas kucnoTa u ee coau. CtpoeHue
MOJIEKYJT KHCIIOT pocopa, NX OCHOBHOCTb U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOKCTBA.

AJnoTpornHbie MOAU(UKAIIMN MBIIIbSKA U CypbMbL. XUMHYECKIE CBOMCTBA MPOCTHIX BEIIECTB: OTHOIIEHHE K HEMeTaJlIaMm,
MeTajulaM, BoJe, KACIoTaM U mesnodaM. OKCHIbI, TUAPOKCHIIB MBIIIbsIKA, CYpbMEI (3,5) 1 BucMyTa (3). MeTa- 1 opTohopMBI.
KuCIoTHO-OCHOBHBIE ¥ OKHUCITUTENHHO-BOCCTAHOBHUTENbHBIE cBOWCTBA. O0Iue npuHimnb nonydeHus. Conu. Apcenars (3,5).
Crubartsi (3,5). Bucmyratsi(5).

Bouoponﬂme COCOMHECHUA DJICMECHTOB VA I'PpYyIIIbL: CTPOCHUE, (l)I/I3PI‘{eCKI/Ie 1 XMMHYECKUe CBOMCTBA.

Tema 16. BBCIIBHI/IC B AaHAJIUTHYECCKYI0 XUMHIO. OcHOBHbBIE MOHATHS KAUeCTBEHHOT0 1 KOJNYECTBEHHOT0 aHAJIH3A.

Snementsl VIIA rpynmsr: ¢Top, xjop, noarpyrma 6poma. O0mmas XapakKTeprCTHKA SJIEMEHTOB: 3aKOHOMEPHOCTH B MI3MEHEHUH
3JIEKTPOHHOW KOH(UTY ALK, PAANYCOB, SHEPTUHA HOHM3AINH, XapaKTEPHbBIX CTETIEHel OKUCIEHNST aTOMOB, CPOJICTBO K
3JIEKTPOHY, JIEKTPOOTPHLIATEILHOCTD. VI3MEeHeHne 1o rpymie yCTOMYMBOCTH COSANHEHNH B BBICIIEH CTEIEHW OKHCIICHHS
aToMOB. XapaKkTep XMMHYECKUX CBsI3el B coeuHeHusX. [Ipu3Haku MeTaJutmyHOCTH Y Moaa. OcobeHHocTH dropa. PopMbl
HaxOX/ICHUs TAJIOTeHOB B mpupoze. OOImuiA MPUHIMI MOTy4YeHHs] CBOOOJHBIX TaJIOTeHOB.

dusnyecKkue CBONCTBA MPOCTBIX BEHIECTB. H3menenue TEMIIEPATYp IJIaBJICHUA U KUIICHUA B PALY q)TOp—aCTaT. XumMuueckue
CBONCTBa MPOCTBIX BEIIECTB. H3menenue 9HEPIUM CBA3U B MOJIEKYJIaX TAJIOI€HOB I10 I'pyMIE U peaKIMOHHas CIIOCOOHOCTD
rajjoreHoB. OTHOIIIEHUE K BO/Ie, ITIeJIouaM, MeTaJJlaM U HemeTasuiaM. TOKCUYHOCTh raJIoTeHOB. Mepbl MMpeaOCTOPOKHOCTHU ITPU
pa60Te C raJlorcHaMu.

lanoreHOBOJOPOMABL. Y CTOMYMBOCTS MOJIEKYJI. XapakTep XMMUIECKUX CBSI3eH B MOJICKYJIaX. ACCOIMAIS MOJICKYJT
(propoBomopona. Pu3nUEcKe CBOKNCTBA raJloreHOBOIOPOAOB. VI3MeHeHne TeMIiepaTyp IUIABJICHUS U KUTIEHUS B PSIAY
(propoBomOpOa-MOIOBONOPOA. XUMHIUECKIE CBOMCTBA rajIoreHOBOJOPOAOB. OCOOEHHOCTH (PTOPOBOAOPOTHON KUCIOTHI.
[IpumMeHeHue COISTHOM U ITABUKOBOW KUCIIOT. ["aioreHubL.

Oxcupel ropa, xyopa (1, 4, 7), 6poma(1), ioga(5). Ceoiictea. Kucnopoaconep:xaiue KMCIOTHI Xjiopa Opoma, iona. CTpoeHue
MoJiekys1. CpaBHUTEIbHAS YCTOMYMBOCTh. OKUCIMTENIbHBIC M KUCIOTHBIE CBOMCTBA. OOIMe MPUHIUILL onydeHus. Cou
KHCJIOPOJCOePKAIIUX KUCIOT rajoreHoB. OKucauTeNbHble CBOMCTBA. CpaBHUTENbHAST YCTOMYMBOCTD CONEN U KUCIIOT.
[IpumMeHeHue TUMOXJIOPUTOB, XJIOPATOB, NiepxJiopaToB. OKUCSIONIME, TOPIOYKE U B3phIBUAThIe CMECH Ha OCHOBE XJIOpaTa u
nepxJopaTa Kajus.

HpI/IMCHCHI/I€ MIPOCTbIX BEHIECTB 1 OCHOBHbIX COGHHHCHHﬁ.

Tema 17. Peakuun B pacrBopax. [loHsTHEe 0 MeTOAaX pa3/ejieHusi, 00HAPYKEHHS U ONpeaeJIeHusI.
TurpumeTpuyeckue MeToabl aHaMN3a. OKHCINTENLHO-BOCCTAHOBUTEIbHBIE peaknui. KoMmiiekcHbie
coeJUHEeHHsI.

PoJib aHAJIMTHYECKON XUMHH B Pa3BUTHH Te0JI0ruu. IIOHSTHE O CUIBHBIX U CJI1a0bIX IEKTPOIUTAX (KUCIOTHI 1
ocHoBauus1)OcobeHHocTr Berarciaenus pH. Vcnonb3oBanue pa3iMyHbIX peaklyil B METOOax pasfieieHus1, OOHAPYKEHUS 1
onpezeseHusi. TpeOoBaHusI K PeakL¥sIM, HCIONb3yeMbIM B TUTpUMeTprr. [IepBidHble U BTopuyHbie cTanaapthl. [ToHsaTue 06
9KBUBAJICHTE U (DAKTOPE SKBUBAICHTHOCTH. VICHIOIB30BAHME METO/IA SJIEKTPOHHO-MOHHBIX YPABHEHHI Is1
OKHCITUTEIbHO-BOCCTAHOBUTEbHBIX peakiuil. TUINYHBIE KOMILIEKCOOOPA30BaTEIH 1 IMraH/pl. JJeHTaTHOCTh
JIMraHaoB. Y CTAHOBJICHHE COOTHOLUCHHSI MEX/y PACTBOPAMHE COJISIHOW KUCIOTHI M TUApOKcHaa HaTpusi. CTaHaapTh3aList
pabounx pacTBOpOB.

Tema 18. KuciotHo-ocHoBHOe THTPpOBaHne. CTanxapTusamnus pactsopoB. KucioTHo-ocHOBHOe THTPOBaHHE
CIJIBHBIX H CJAa0bIX KHCJIOT H 0CHOBaHUIL.
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Jucconmanyst BOJIbI, KOHCTaHTA JUCCOIMAIIMY ¥ MOHHOE Mpou3BeieHrne. Bomopoansiii mokaszarens (pH). [TorsiTue o 0ydhepHsIX
pactBopax. [ToHsATHE 00 OCHOBHBIX KHUCJIOTHO-OCHOBHBIX MHMKaTopax. CTaHmapTH3anus pactBopoB. [loTeHImoMeTpudyeckue
MeTob! m3Mepenus pH . YcTpolicTBo 1 paboTa BOAOPOIHOTrO, XUHTHIPOHHOTO M CTEKJITHHOTO 3JIeKTpo1oB. THIMKaTOpHbIe
MeTo/Ib! onpesiesieHns pH pacTBopoB. YCTporcTBO U paboTa 3JeKTpoAoB cpaBHeHHs . OnpeieieHre ColepKaHus YKCYCHOM
KHCJIOTHL M1 aMMHaKa B IIpo0ax.

Tema 19. OKHCJIUTEJIbHO-BOCCTAHOBUTEJIbHOE TUTPOBAHUE: IEPMAHTAHATOMETPHYECKOE ONpeeeHne
BOCCTAaHOBHTEJEH N OKHCJIHNTEJIEH.

Peaknuy, nexarniye B OCHOBE OKHUCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBaHUs. Kitaccudukanus metonos
OKHCJIUTEIbHO-BOCCTAHOBUTEJIFHOTO TUTpoBaHus. Bimstaue pH cpeapl. [lepMaHraHaToMeTpusi, 0COOCHHOCTH METOJIA.
IIpumeHeHue MeTona epMaHranaTomerpud. CTaHIapTH3aNUs PACTBOPA IIEPMaHTaHaTa KaJIHsl [0 PacTBOPY IIaBeIeBON
kuciotel. Onpenenenue cogepxanus Fe(Il) B pactBope.

Tema 20. Oﬁll.laﬂ XapaKTepuCcTuKa MeTaJJI0OB. KOMHJ’IQKCOHOMETpI/l‘leCKOC TUTPOBAHUE: oNIpeacIeHuE
OTA€JbHbBIX HOHOB ME€TAJIVIOB U )KECTKOCTH BObl.

KoMIt1eKCOHOMeTpHUYECKOe TUTPOBAHKE, OCOOEHHOCTH MeTo1a. KOMIUIEKCOHBI Kak JiuraH/ipl. OCOOEHHOCTH peaKIuu
KOMILIEKCOHOB ¢ MeTajiamu. BiusHue pH cpejibl Ha NpoTeKaHie KOMILUIEKCOHOMETPUYECKOro TUTpoBanusi. [IpumeHeHue
METO/Ia KOMILIEKCOHOMETPHUYECKOro TUTpoBanusi. CTaHIapTU3aIMs PACTBOpa KOMIUIEKCOHa. OmnpeiesieHre KeCTKOCTH BOIbL.

Tema 21. Xumnueckass KHHETHKA

. CkopocTk XuMHYecKOil peaklii. OCHOBHOM NOCTYJIaT XUMUYECKOI KMHETHKU. KoHcTaHTa CKOpPOCTH, MOJIEKYJIIPHOCTh U
MOPSAOK XUMUYECKOH peakuuu. KnHeTnyeckue ypaBHEHHs peaklyil HyJIeBOro, IepBOro ¥ BTOPOro NopsakoB. PasmepHocTh
KOHCTaHTHI ckopocTH. [lepuon nonynpesparieHus. MeToas! onpeneneHus nopsaka peakuu BiansHue temnepaTtypsl Ha
CKOPOCTb XUMHMUECKOH peakuuu. Y paBHeHue Bant-I'ogda. Ypasuenue Appenuyca. ['padydeckuil 1 aHaATUTUYECKUNA METOMBI
BBIYUCJICHUS] SKCIIEPUMEHTAIbHON SHEPIUU aKTUBALIMY.

Tema 22. DIeKTPOABHKYIIASI CHJIA U 3JEKTPOJHbINA MOTEHIHA. DJIEKTPONPOBOIHOCTH PACTBOPOB
3JIEKTPOJUTOB

TanpBaHM-noTeHIMAN. DiekTpoasrkyIas cuia (DC), raJpBaHnYecKUil 31eMeHT. Y paBHeHue HepHcra, cTaHmapTHBIA
3J1eKTpOoAHBIN noTeHman. KomneHcaimonssiil Metoa m3mepenus DJIC. DnaekTpoasl cpaBHeHus. OnpeaeneHe U pacyer
3JIeKTpoAHOrO NoTeHImana. [loreHimomerpudeckoe TutpoBanue. Mamepenue pH pactBopoB. MTHAWKATOPHBIE SJIEKTPOIBL.

ITpoBOHUKY MIEPBOTO U BTOPOTO poja. DIEKTPONPOBOAHOCTh. CKOPOCTh JBUKEHHUSI HOHOB U (PAKTOPBI, BAMSIONIME Ha Hee.
V ienbHAs 3JEKTPOIIPOBOIHOCTD, 3aBUCMMOCTh €€ OT KOHIIEHTPAIMH JIEKTPOJIUTA. DKBUBATIECHTHAS JIEKTPOIPOBOJAHOCTb,
SKBUBAJICHTHAS 3JIEKTPOIIPOBOJHOCTD Py OECKOHEYHOM pa3baByieHnu. [T0ABHKHOCT MOHOB TMPOKCOHHMSI U THAPOKCHIIA.
MocroBasi cxema U3MepeHHsl SJIeKTPOIPOBOIHOCTH, IOCTOSIHHASI COCYIa U ee orpeiesieHue. [IpuMeHeHrne MeTo1a OlleHKU
3JIEKTPOIPOBOJHOCTH ISl pacyeTa KOHCTAHThI Auccolanuu. KoHgaykromerpusi.

Tema 23. [TosyyeHnne, ycTONYUBOCTH U KOATYJISIHHSA KOJJIOUIHBIX CHCTEM

KouutoniHbie cucTeMBl, UX OTJIIMYME OT UCTUHHBIX pacTBOPOB. OCHOBHbBIE OCOOSHHOCTH KOJUIOUJHOTO COCTOSTHUSL.
Kuaccudukarms qucnepcHsix cucteM. TepMoJuHaMIYecKre OCHOBBI YCTONUMBOCTH KOJUIOMIHBIX PAacTBOPOB. MeTo bl
HOJTyYEeHHsI ¥ OUUCTKH KOJUIOUHBIX cucteM. CTpoeHne MuLiesutsl. Posib craduimsaTopa. 3akOHOMEPHOCTH, IPUYKHBL, TIOPOT
Koarynsuuu. Koarynsuus noa AeficTBUEM 3JIEKTPOJIUTOB. SIBIeHNS HEMPAaBUIIBHBIX PAAOB. 3aIlUTa OT KAOTYJISALIUN.

Tema 24. Heprexumusi, Kak 06J1aCTh COBPEeMEeHHOH XUMHY€CKOIl HAYKH.

Hedrexumus, ee ucTopus, COBpeMEHHOE COCTOSIHME, Hay4HbIE 331a4K 1

TIepCIIEKTHBBI Pa3BUTHs. 3HaUeHHe HehTH B HAPOJAHOM XO3sIicTBe. Pecypesl n

pa3Mepsl JOObIYM U NepepabdoTKH HebTH U IPUPOAHOro ra3a B Poccuu u 3a

pyoexom. HedrenepepabarpiBaomnias 1 HeTeXMMIYeCcKast HPOMBIIUICHHOCTh

¥ ee Bedyluasi pojib B 9KOHOMHUKE Pa3BUTHIX CTPaH.

Tema 25. Knaccndukanus nedreil. Texnoaornueckasi 1 TopapHas kjaaccugukanusa Hedrei

D pakimoHHbIH cocTaB HepTH. XuMUYecKmid coctaB He(ptu. Kitaccudpukanms HedTeit, onpeaensomas HalpaBjieHne ux
nepepadoTKU: 1O IUIOTHOCTH, [0 XMMUYECKOMY COCTaBY, TexHosornveckas kiuaccudukarms. [lludp Hedru. Iacnopt HedTu.
Xumrdecknid coctaB He(pTu U He(pTsIHBIX crcteM. CocTaB U cBOWCTBa HepTel. PU3NKO-XUMHUYECKHE CBOMCTBA He(pTer 1
HE(PTETPOIYKTOB.

Tema 26. XumMnueckuii cocTaB u cBoiicTBa HePTH.

HedrsHble yriaeBogopo/pl psiaa ankaHoB. AJikaHsl B He(pTsax. ['a3000pa3ubie ankanbl. JKujikue u TBepbie ankaHbl. [TapaduHst
1 1epe3uHsl. Pacripesenenre n3oMepoB yriieBOoAOPOAOB psifa ayikaHoB. Lluknoankans! Hedtr. CozpepxaHue HUKJIOAIKAHOB B
HedTsaxX. MOHOLMK/INYECKHE, NOIUIUKINIECKHe

LUKJI0aTKaHbl. MeToapl MoJIy4yeHus. HaCI)TCHOBI)IC YIJ1€eBOAOPOAbl BBICOKOKUIIAIIUX (bpakunﬁ.

ApomMaTndeckue yriieBoiopoisl HedpTu. THITBI apOMaTHUECKHX YIIEBOAOPOAOB HE(PTH 1 UX CofiepkaHue B HE(PTAX U HEPTAHBIX
¢pakumsx. HarmpapneHus npruMeHeHHsl apOMaTHYECKHX YIJIEBOJOPOAOB B He(prerepepaboTKe 1 He(hTEXUMUH.

CepHucTsle coeiHeHUs He(pTU. XapaKTePUCTUKA CEPHUCTBIX COETMHEHUN 1
nx onpenesneHue B HedTsx. [lepcneKTuBbl MX MPAKTHYECKOTO UCTIOIb30BAHMS.
CopnepxaHue cepsl B pa3IMUHbIX HE(PTAX U HEPTENPOTyKTaX.
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ABOTHUCTBIE Y KUCJIOPOHbIe coequHeHus1 HeTu. CMocTo-achabTeHOBbIE BElleCTBA. XapaKTepUCTHUKA U OIpeleieHUe B
HePTAX.

Hedrsnsie kucnotel. CMonucTo-acanbTeHOBBIE BelllecTBa. Pa3nenenue u
XapaKTepHCTHKA.
Tema 27. B3aumHble npeBpanieHusi yriaeBoja0poaoB HepTH

TepMuueckue mpeBpallieHus yrieBoJopoaoB HedpTu. TeopeTuyeckre OCHOBBI TEPMUUECKHX MPOLecCoB. PagukaibHO-LETHON
MEXaHM3M KpEeKHMHra yrieBoJopojoB. Tepmuueckuit kpekuHr. [Iponece nuponmsa. KokcoBanue. BucOpekunr.

Katanmmtryeckue npeBparieHrs yrieBogopoaos Hedtu. TeopeTrnueckre OCHOBBI KaTaIMTUIECKHX IporieccoB. Katanmusaropsl,
UX COCTaB U MIPUPOJA KaTATUTUYECKON aKTUBHOCTH. KapOKaTHOHHBIA MEXaHU3M KPEKHMHIa YIJIEBOJOPOIOB Pa3IMYHbIX TUIIOB.
KatamnTriaeckunii KpeKkuHr.

Karanuruyeckuii prucpopMuHr. ['MIpoKpeKuHT ¥ ruaporeHe3anys. M3oMepusaius. AJTKIWIMpPOBaHIE.
Tema 28. OcHOBHbIE KOHIIENINU NP OHUCXOKIeHHs He(pTH U ra3a

OCHOBHbBIE KOHIECTIHUHA IMTPOUCXOKICHUA He(bTI/I urasau O6pa30BaHI/I$[ OCHOBHBIX KJIaCCOB COCIII/IHGHI/Iﬁ HC(bTI/I. Teopm{ o
OHOreHHOM ITPOUCXOKIECHNUN Heq)TI/I. PazButue HpCHCTaBHeHHf/i 00 OpraHu4€CKOM IPOUCXOKICHUN HCq)TI/I. OTKprTI/IC B
HCq)THX 6I/IOMOIIeKyI[—l'I0p(bI/IpI/IHOB, H30IPEHOUHBIX YITIEBOJAOPOJ0B, HOPMAJIbHBIX AJIKAHOB OT Cl7mn BBHILIIC,
TMOJIMIUKJIMYECKUX YIJIIE€EBOAOPOIOB. HeOpFaHI/I‘{CCKaH KOHIICTIIHA IPOUCXOKICHUSA Heq)TI/I u rasa.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00eCIeYeHHA UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNIIHE (MO/LYJII0)

CamocrosiTenbHasi paboTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U [P METOIMUYECKOM PYKOBOJICTBE IperoiaBaresisi, Ho 0e3
€ro HermocpeAcTBeHHOro yuactust. CamocrosiTenpHas padoTa MoIpasensieTcs Ha CaMOCTOATENbHYI0 pad0Ty Ha ayIUTOPHBIX
3aHSTHUSX U HA BHEAYAUTOPHYIO CAMOCTOSTENbHYIO paboTy. CamocTosiTeNibHAsl padoTa 00yYaIoIMXCsl BKIIOYAET KaK IMOJHOCTHIO
CaMOCTOSITEJIbHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHB, TAK U MPOPadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsl ayJJUTOPHOM paboThL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIMECS YUTAIOT U KOHCIIEKTUPYIOT yueOHY0, HAYYHYIO
Y CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aIaHKsI, HAlIPaBJIeHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUH U HABBIKOB,
TOTOBSITCSI K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO TI0 TUCITUILIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYeTCsl HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOMYECKOH JIMTepaTypoil ¥ SJEKTPOHHBIMU 00PAa30BATEIbHBIMK PECypCaMu, BKIIOYASL:

IMopsnok opraHU3aIuy U OCYLIECTBICHH 00pa30BaTebHON AeSATEIbHOCTH 10 00pa30BaTeIbHBIM ITPOrPAMMAM BBICILIETO
00pa3oBaHus - MporpaMMaM OakagaBpHara, porpaMMam CIelralIiTeTa, TporpaMMaM MarucTpaTyphl (yTBEpKIEH MPUKa30M
MunucTtepcTBa HayKu U BhIcIIero odpasoBaHus Poccuiickoit ®epeparmu ot 6 anpens 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHniT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepaspHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOIO aBTOHOMHOTI'O 00pa30BaTeIbHOTO YUPEKAECHUS BBICIIETO
npoheccroHanbHOTrO 00pazoBanus "Kazaunckuiil (ITpuBomkckuii) heiepaibHbIA YHUBEPCUTET"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEpCUTETa
NudopmarronHo-cripapodHas npasosas cucreMa "Koncynprant [Imoc” - www.consultant.ru
Poccuiickuii rocyjapcTBeHHbIN yHUBepcuTeT HedTr 1 raza um. .M I'yOkuHa - www.gubkin.ru/
denepanbHble 1ieJeBble porpaMmel - https://scifinder.cas.org/downtime.html

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

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

B ¢oHze OLEHOUYHBIX CPEACTB COAEPKUTCA CIeAyomas HHQOpMaLus:

- COOTBETCTBME KOMIETEHLIUI IIaHUPYEMbIM pe3yJibTaTaM 00y4eHuUs 10 JUCLUIUIMHE (MOLYJIO);

- KpUTEPUH OLICHUBAaHUsI C(DOPMUPOBAHHOCTH KOMITETECHIINIA;

- MeXaHu3M (hOPMHUPOBAHUS OLIEHKH MO JUCLUILIUHE (MOAYJIO);

- ONIMCaHKe NIOPsIIKA TPUMEHEHHS U ITPOLeAyPhl OLICHUBAHMUS U151 KaXI0r0 OLEHOYHOTO CpelCTBa;
- KpUTEPHH OLIEHUBAHMUS /ISl K&XKI0TO OIIEHOYHOT'O CPeJICTBa;

- COACPIKAHMC OLCHOYHbIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeABbABIIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHusA pa3IMYHbIX TUIIOB.

DOH/1 OIIEHOYHBIX CPEACTB MO AUCHUILIMHE HaxoauTcs B [IpunokeHnn 1 kK mporpaMMe AUCHUILIMHBL (MOIYJIO).

SAEKTPOHHBH
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7. IlepedeHb JUTEPATYPbI, HEO0X0AUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)
OcBoeHMe UCIMIUTMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOoM nTeparypsl. Jluteparypa
MOJKET OBITh JOCTYITHA OOYUYaIOIIMMCS B OHOM M3 ABYX BapUaHTOB (MO0 B 0OOMX U3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 JIEKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBaHHH 3aKTI0YeHHbIX KPY 1oroBopos ¢
paBoOOIaATEeISIMHE;

- B leyaTHOM BuJe - B Hayunoi 6ubmunoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 110J1b30BaHKs HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUM 00YYalOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DyeKTPOHHBIH yHUBepcuTeT . [Ipn nCronb30BaHNM ITeYaTHBIX N3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJKEeH OBITh YKOMILIEKTOBAH MMHU U3 pacuera He MeHee 0,5 sk3emruisipa (st odydatonmxcs mo ®I'OC 3++ - He menee 0,25
9K3EMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIApa JOMOIHUTENIBbHON TUTEPaTypsl Ha
KaXJ0ro 00y4alomierocst U3 4nciia Jull, OAHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCHUIIINHY.

INepedyeHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS AMCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k padoueii mporpaMme JUCUMIUTAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHUH YCJIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENAMU TEKTPOHHBIX U3aHMI ¥ IPY U3MEHEeHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubmmorexu KOY.

8. IIepeuens pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn '"UHTEepHET'', HE00X0IMMBIX JIsI
OCBOEHHS TN CIHUILINHBI (MOTyJIs1)

Bonpock! ¥ TeCT-KOHTPOJIb IJIs1 CAMOCTOSITENILHOM PabOTHI 10 KYpey 00IIast XUMUSI -
http://kpfu.ru/docs/F1546424983/%C2%EE%EF%F0%EE%F1%FB%20%E8 %20%F2%ES5 % F1%F2-%EA%EE%ED %F2%F0%EE%E]

3aganus no Kypey xumud - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Kypc nexnmii o ¢pmsndeckoii 1 kosutonaHo# xumun - http://kpfu.ru/docs/F2047204685/chem0014.pdf

[pakTyeckoe pyKOBOJCTBO K JIAOOPATOPHBIM padoTaM 1o (PU3UYECKOI M KOJUIOUAHON XUMHUHU. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf

[IporpamMma 1 BOIIPOCH! ISl CAMOCTOSITENILHON padoTh 110 Kypey "Oobmmas xumust'” -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

TecrtoBble 3amanus o xumuu - http://kpfu.ru/docs/F560311606/chem0033.pdf

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOESHHIO JUCIHHUILIHHBI (MOXyJIsI)

Buj paéot MeToanueckne peKoMeHIamun

JIEKIIH KoHcriekTMpoBaHue JIEKIUH - CJIOKHBII BUJI By30BCKOH ayIMTOPHON paOOThl, MPEAINOIATAONINA MHTEHCUBHYIO
YMCTBEHHYIO JesTeIbHOCTb CTyileHTa. KOHCIIEKT sIBJIsieTCs OJIe3HBIM TOT/1a, KOT/la 3alMCaHo camMoe
CYLIECTBEHHOE U ClIeJIaHO 3TO caMUM oOy4varommMmcs. He Hamo cTpeMuThbes 3ammcathb JOCJIOBHO BCIO JIEKLHIO.
Takoe "KOHCHIEKTUpOBaHUE" PUHOCUT OOJIbIIIE Bpea, YeM Mosib3bl. Llesecoobpa3Ho BHaYase MOHATh OCHOBHYIO
MBICJIb, M3JIaTAEMYIO JIEKTOPOM, a 3aTeM 3anucaTh ee. JKenaTesbHO 3aIKCh OCYIIEeCTBIIATh Ha OJHON CTpaHuIe
JIMCTA WJIM OCTABIISAA IOJIs], HA KOTOPBIX MO3HEE, IPH CAMOCTOATENIBHOR paboTe ¢ KOHCTIEKTOM, MOXKHO CIENaTh
JOTIOJTHUTEbHBIE 3AITICH, OTMETUTDH HEIIOHATHBIE MECTa.

KoHcnekT jekuuy Jrydiiie MoApasaesiTh Ha MyHKThI, COOMI0AAsA KPACHYIO0 CTPOKY. DTOMY B OOJIBILIOH CTeNIeHH
OymyT CrIOCOOCTBOBATH BOIPOCH IIJTaHa JIEKLMH, TIPEAJIOKEHHbIe IpernogaBatessaM. Ciefyer odpamaTh BHUMAaHHE
Ha aKLEeHTHI, BBIBOJbI, KOTOPBIE AEJIAET JIEKTOP, OTMeYast HauOoJiee BaKHble MOMEHTHI B JIEKIIMOHHOM MaTepuae
3aMeYaHUsAMH "BaXHO', "XOPOIIO 3aIOMHUTD" U T.I. MOXKHO JIeIaTh 3TO U C TOMOIIBI0 Pa3HOIBETHBIX MAPKEPOB
WM py4eK, NOJUYepKUBasi TEPMUHBI U ONpe/ieIeHNUsI.

[enecoobpa3Ho pa3padoTaTh COOCTBEHHYIO CHCTEMY COKpallieHui, abopeBuaryp 1 cuMBoJIOB. OJHAKO NpU
JajbHenIen paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4llle 3aMEHUTh OOBIYHBIMH CJIOBaMH JUIs1 OBICTPOTO 3pUTEIBHOTO
BOCIIPUSATHUS TEKCTA.

Pa6oTas Ha/t KOHCTIEKTOM JIEKLIMH, Bceria He0OX0OMMO HUCIIOJIb30BaTh He TOJIbKO Y4eOHUK, HO U Ty JIUTEpaTypy,
KOTOPYIO JIOIIOJIHUTEIBHO PEKOMEHI0Ba JIeKTOp. IMEeHHO Takasi cepbe3Hasi, KpOIoT/IiBasi padoTa C JIEeKIMOHHBIM
MaTepHraioM HO3BOJIMT ITTyOOKO OBJIAZAETh TEOPETUIECKUM MaTEPUaJIOM.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

J1ab0paToOpHbIE
padoThI

BrinoHeHue 1a00paTOPHBIX U MPAKTHYECKUX PadOT OCYIIECTBIISCTCS Ha JJAOOPATOPHBIX U MPAKTHIECKUX
3aHSTUSAX B COOTBETCTBUM C TpaprKOM YIeOHOTO Tporiecca. [ obecrieyeHus: caMOCTOSATEeIBHON pabOThI
TIPEeToIaBaTelISIMU pa3padaTHIBAIOTCS METOJMUECKIE YKAa3aHUS 110 BHITOJHEHHIO JIJA00PATOPHOMN/TIPaK THUECKOI
padoTHL.

Pabora ¢ mutepaTypoi, IpyriMy KCTOYHUKAME WH(OPMAIIUH, B T.4. SJICKTPOHHBIMHA MOXKET peali30BbIBATHCS Ha
CEMUHAPCKUX W MPAKTHUECKUX 3aHATUSX. [JaHHbIe UCTOUYHUKY UH(OPMAITUKM MOTYT OBITh TIPE/ICTABJICHBI HA
OYMaXXHOM /WU JIEKTPOHHOM HOCHUTEJISIX, B TOM uucie, B cetr Internet. [IpernogaBatens popmyupyeT 1eib
padoTHI C TAHHBIM UCTOYHUKOM MH(OPMAITUH, OIpe/iesisieT BpeMs Ha TpopaboTKy JOKyMEHTa U (popmy
OTYETHOCTH.

CaMo 1 B3aMMOIPOBEPKAa BHIIOTHEHHBIX 33/IaHUI Yallle FCIOIb3YeTCs] Ha CEMUHAPCKOM, TPAKTUIECKOM 3aHATHU
U IMEET CBOEH IeJIbI0 MPHOOpEeTeHNE TAKUX HABBHIKOB KaK HAOMIOJICHNE, aHAJIM3 OTBETOB COKYPCHUKOB, CBEpKa
COOCTBEHHBIX PE3yJIbTATOB C ITAIOHAMH.

PemeHue mpo01eMHBIX U CUTYaIMOHHBIX 3a]a4 MCIIOJIb3YeTCs Ha JIEKITMOHHOM, CEMUHAPCKOM, MTPAKTUIECKOM U
Jpyrux Bujax 3aHsaTui. [IpobiaeMHass/cUTyalioHHas 3a/1a4a JIOJKHA UMETh YeTKYI0 (DOpMYJTMPOBKY, K HEH
JIOJIKHBI OBITh TIOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPBIE HEOOXOAMMO HalTH U 000CHOBaTh. KpuTepru oleHKu
MIPAaBWILHOCTH pPellleHHs] MPOOIeMHON/CUTYAIIMOHHO! 3a/1a9y JTOJDKHBI OBITh U3BECTHBI BCEM 00YJaIONIIMCS.

CaMOCTOsI-
TenbHas paboTa

CamocrosiTenbHasi paboTa CTYJICHTOB BKJIIOYAET B CeOsl:

BbinonHeHre NpaKkTHYEeCKHUX 3aJaHHH;

ITpy BBINOITHEHUH NPAKTMYECKHX 3aJaHUI CTYIEHT PyKOBOJCTBYETCS NPABUIIAMH, M3JI0KEHHBIMU B OITHCAHUU
paboTsl (orucanue paboTHI MPEIOCTABISIETCS TperoaBaresieM MO0 B 3JIEKTPOHHOM BUJIe, JIMOO Ha TBEPAOM
HocuTese, MO0 B yCTHOM opme). CaMOCTOATENBHO aHAIM3UPYET MOJTyYeHHbIEe pe3y IbTaThl U JeaeT
COOTBETCTBYIOLIME BHIBOIBI.

CamocrosTesbHas padoTa NPOBOAATCS, 1J1s GoJiee ITyOOKOro YCBOSHHS AUCLMIUIMHBL, NPHOOPETeHNsI HABBIKOB
PaboTHI C IUTEPATYPOid, JOKYMEHTaMH, IEPBOMCTOYHMUKAMH U T.1II.

Pexomennyemasi muteparypa cooOIaeTcs mpernojaBaTeieM Ha BBOJHBIX 3aHATHSX

CamocrosTenbHas paboTa BKJIIOYAeT 2 ITarna:

1-# - opraHM3aIVIOHHBIN;

2-11 - 3aKpervieHne U yriiyOJIeHne TeOPETUIeCKUX 3HAHUH.

Ha nepBoMm 3Tare CTyieHT INIaHUPYyeT CBOI0 CAMOCTOSITENbHYIO padoTy,

KOTOpasi BKJIIOYAeT:

- ysCHEeHHe 3aJJaHNsI HA CAMOCTOSITENIbHYIO padoTy;

- Io100p PEKOMEHOBAHHOM JINTEPaTyPh;

- COCTaBJIeHHE IIaHa paboThl, B KOTOPOM OIPeesIIOTCSI OCHOBHBIE ITYHKTHI IPECTOSIIEN TOArOTOBKH.
CocrapJiieHre TUIaHa JUCHUILTMHUPYET U MOBBIIAET OPraHM30BaHHOCTh B padoTe.

Bropoii 3Tan BKIII0OYaeT HEMOCPEICTBEHHYIO IOATOTOBKY CTYIEHTA K 3aHATHIO. HaunHaTh Hago ¢ n3yveHus
PEKOMEH/I0BaHHOM JiuTepaTyphl. CTyJeHTaM peKOMEHIyeTCs MONY4uTh B BuOamoTeuHo-nH(pOPMaMIOHHOM
LEHTPEe MHCTUTYTA YYeOHYIO JIUTEpaTypy Mo JUCHUILIMHE, He0OX0AUMYIO It 3(pPeKTMBHOMI paboOThl Ha Bcex
BUJIAX ayJUTOPHBIX 3aHATHH, a TAKXKE JJIs1 CAMOCTOSTEILHOM pabOTHI 10 U3YyUYEHHIO JUCLUIUIMHBL. Y CIIeHIHOe
OCBOEHHE Kypca IpearonaraeT akTHBHOE, TBOPYECKOe YJacThe CTyJeHTa yTeM IIAHOMEPHOH, TIOBCEAHEBHOM
padoTel. Borpockl TeM HEOOXOMMO U3YUHUTh 110 XPECTOMATUIHBIM UCTOUHUKAM (y4eOHUKH, YueOHbIe T0COOUs 1
Tp.), T MaTeprall u3jaraercsi B Hanbosiee JOCTyHON (hopMe, a 3aTeM NepexoauTh K 0ojee IITy0oKoMy
YCBOEHHMIO BOIIPOCOB BRIOPAHHOM TEMBI, UCIIOJIB3YsI PEKOMEHIOBAHHYIO M MHYIO JIUTepatypy. B mponecce
HCCIIeIOBaHNUS JIMTEPATYPHBIX ICTOYHUKOB PEKOMEH/IYETCSI COCTABIISATh KOHCIIEKT, Jejas BBIIUCKU C yYeTOM
TEMbI 1 METOOUYECKHX YKa3aHUII.

B mporniecce 9T0# pabOTH CTYOEHT JOJDKEH CTPEMUTHCS TIOHATh M 3aIIOMHUTh OCHOBHBIE TIOJIOKESHHS
paccMaTpHBaeMOro MaTepyalia, IpuMepsl, MOSICHSIOIME €0, a TAKXKe pa300paThCsl B WLTIOCTPATUBHOM
Marepuare.

B mporiecce MOATOTOBKHM K 3aHATUSAM PeKOMEHIyeTcsl B3aMMHOe 00CYKIeHHEe MaTepralia, BO BpeMsi KOTOPOro
3aKPEIUIAIOTCS 3HAHUS, a TAKXe PUOOPETaeTCs IPAKTHKA B U3JIOKEHUU 1 Pa3bsICHEHUH MOJIyYeHHBIX 3HAHUI,
pa3BUBAETCS peyb.
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Bujg paéor MeToanuyeckue peKOMeHIalu

9K3aMeH INoxaroroBka cTyeHTa K 9K3aMeHy BKJIOYaeT B ce0s1 TpH 3Tama:

- caMocCTOsATeNIbHASA PaboTa B TEUEHUE CEMECTPA;

- HENIOCPEICTBEHHAS [IOATOTOBKA B [JHY, NIPEIIECTBYIOIIME 3a4eTy/9K3aMeHy 110 TeMaM Kypca;

- IOATOTOBKA K OTBETY Ha BOIIPOCHI, COJIepKaIliecs B OueTax.

Jluteparypa Aj15 HOATOTOBKHU K 9K3aMeHy peKOMeH[yeTcs IpenojaBaresieM U ykazaHa B DOPe. [j1s1 HOIHOTHI
yueO6HOI MH(pOpPMaIMKY U ee CpaBHEeHHU I JIydllle UCIIOIb30BaTh He MeHee JBYX yueOHUKOB. CTyJeHT BIpaBe cam
TIPU/IEPKUBATHCS JII0OOW M3 MIPEJICTABJICHHBIX B YUeOHUKaX TOUEK 3PEHUs 110 CIIOPHOM 1pobiieMe (B TOM unciie
OTJINYHOM OT IpernojaBaTesisi), HO IpH YCJIOBUM JIOCTATOYHON HayYHOW apryMeHTalnH.

OCHOBHBIM MCTOYHHMKOM TIOJITOTOBKH K 9K3aMeHY SIBJISIETCS] KOHCIIEKT JIEKLIUH, Ilie yIeOHBI MaTepra JlaeTcs B
CHCTEMaTH3UPOBAHHOM BH/JI€, OCHOBHBIE ITOJIOKEHUS €r0 AETATN3UPYIOTCS, TIOJKPEIUISIOTCS COBPEMEHHBIMU
(baktamu 1 nH(pOpPMaIHEl, KOTOPBIE B CHITy HOBU3HBI HE BOLIUIA B OITyOJIMKOBaHHbIE ITeYaTHbIE ICTOUYHUKY. B
XO0Jle IOATOTOBKHM K 9K3aMeHY CTyAeHTaM HeoOX0AMMO oOpallaTh BHIMaHUE HE TOJILKO Ha YPOBEHb
3alOMMHAHUS, HO M Ha CTETIeHb TOHMMAHUSI M3JIaraeMbIX pooJieM.

SK3aMeH NPOBOAUTCS 110 OMJIETaM, OXBATHIBAIOIINM BeCh MTPOIeHHbIA MaTepuai. [Io okoHYaHUM oTBeTa
9K3aMEHATOp MOXKET 33/1aTh CTYJCHTY JOMOJHUTENIbHBIE U YTOYHSIONIHE BOpockl. Ha morotoBKy K OTBETY 110
BOIIpOCcaM Ousieta CTyeHTy JaeTcs 30 MUHYT C MOMEHTA [IOJIyYeHUs UM Ouera.

10. TlepeyeHnpr nH(OPMAMOHHBLIX TEXHOJIOTHIl, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00pa30BaTEILHOTO IIPOLiecca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS ITepeyeHb MPOrpaMMHOr0 oOecieueHus 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxennu 3 k pabovert mporpaMme TUCIUTUIAHBL (MOIYJIS).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHUAILIHHE (MOYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nmponecca 1no AMCuuIuinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomertieHus UIst CAMOCTOSITEILHON pabOThl 00YYaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecriedeHueM JOCTyIa
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTesbHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.

MynbTUMeaniiHas ayAUTOPHSL.

Crenuanu3upoBaHHas J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOABl ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGMOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHMe KOHTEHTA, KOTOPBIA MOXHO NPECTaBUTh B PA3/IMYHBIX BUJAaX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPETD
BO3MOXHOCTb MacIITaOMPOBaHUs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4alonMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 pa3HbIX KCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSIMH CJTyXa MOTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTePHATUBHBIX CIIOCOOOB, B TOM YHMCJIE BUPTYAJIbHBIX TAOOPATOPHIA M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C nIpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d NPOBEACHUA BUPTYAJIbHbLIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITTIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH AJIsi OpraHu3aiy (POpM TEKYIIEro U MPOMEKyTOUHOrO
KOHTPOJIS;

SAEKTPOHHBH
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- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIa4n 06y'-IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'PaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluM 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

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

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

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00Y4aloIIerocst pH 3aliyTe KypcoBoi paboTHl - He OoJiee yeM Ha 15 MHHYT.

IIporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yueOHbIM 1utanoM 1o Harpasienuio 21.03.01
"Hedrerazosoe aeno" u mpodhutio NOAroToBKY "Pa3padoTka MecTOpOKIeHH! YTIeBOIOPOIOB".
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Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
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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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