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

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,
Xumudeckuit UHCTUTYT uM. A.M. ByTieposa), Marianna.Kutyreva@kpfu.ru ; crapiiuii Hay4Hblil COTPYAHUK, K.H.
Myxamaraunos U.J1. (HWUJI metonoB yennvenus Hedpreornaun, Hayunsiil neHTp MupoBoro yposHs PairioHanbHOe ocBoeHMe
3aMacoB KUJKUX YIJIeBOAOPOAOB IUIaHeTHl (roJoBHOM 1ieHTp)), [IMuhamatdinov@kpfu.ru ; nouenr, k.H. (gouent) [Topdpupbesa
A.B. (Kadenpa aHamuriueckoil Xumuu, XuMuueckuil MTHCTUTYT UM. A.M. Bytneposa), Anna.Porfireva@kpfu.ru ; foueHr, K.H.
Cynranosa 3.11. (kadeapa opraHMUeCcKON U MEJULIMHCKON XUMUM, XUMU4YecKUuil THCTUTYT uM. A.M. ByTieposa),
elsultanoval23@gmail.com ; Mananosa Jlaypa 3akueBHa

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 pasaen "b1.0.07 ducuuriuabl (Moay/u)" OCHOBHOM MpoecCHOHATbHON
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).

KonrtaktHas padora - 127 yaca(oB), B TOM 4uciie JeKiuu - 46 yaca(oB), mpaktudeckue 3ausATus - 0 yaca(oB), JabopaTopHbIe
padoTthl - 78 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoTHI - 3 yaca(oB).

CamocrositesibHast pabota - 35 daca(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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IIporpamma auctmruians "Xumus'; 21.03.01 "HedrerazoBoe geno".

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 Pa3zjennl iucuunumns: / Ce- Ulexkuun, Texmun{IIpakTu-[[ipakru-Jlagopa-Iadopa- 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 TOHATHSI U 3aKOHBI XUMHH.
1. |OcHOBHBIE KJ1acChl HEOPTAaHUYECKUX COEAUHEHUA. 1 2 0 0 0 4 0 2
Tema 2. KBaHTOBO-XMMUYECKOE OITMCAHHE
2. |crpoenus atoma. CTpoeHHE IeKTPOHHBIX 1 2 0 0 0 4 0 3
000104eK
Tema 3. Tlepnoauueckuit 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.
5 Tema 5. DHepreTrka XUMHUECKUX MTPOIIECCOB. 1 2 0 0 0 4 0 2
6. Tema 6. XuMuveckass KHHETHKA U PaBHOBECHE. 1 2 0 0 0 4 0 2
Tema 7. Tucnepcuele cuctemsl. KongeHcupoBanHoe
7 |cocrosiHue BemecTsa. PacTBopHbI 1 peakiuu B 1 0 0 0 0 4 0 >
BOJIHBIX PacTBOpaXx.
Tema 8. OKUCIUTEIPHO-BOCCTAHOBUTEIBHBIE
8. |mporeccer. 1 2 0 0 0 4 0 3
9. [Tema 9. KomriekcHble cOeJMHEHUSI. 1 2 0 0 0 2 0 3
Tema 10. OO1pe cBOWCTBA JIEMEHTOB IJIABHBIX
10, [moArpynm Ilepuoanueckoit cucremst .M. 2 1 0 0 0 0 0 0
Menpzeneesa. Bogopoa v ero coeqJuHeHusl.
Tema 11. O61me CBOMCTBA METAJUIOB. DJIEMEHTHI
A rpynnbl: JIMTHIA, HATPUH, KU, pyOUIuH,
11. [ne3uit. Snements! IIA rpynmel: 6epuiuiii, Maruui, | 2 3 0 0 0 0 0 0
KaJIbLIAH, CTPOHIIAM, OapHid.
12. Tema 12. ?HGMGH"ELI A TIOATPYTITIBL: 60p, 2 2 0 0 0 0 0 0
ATIOMUHWH, TAJUTAN, UHIWHA, TaJUTIN.
Tema 13. O61wie CBOMCTBA HEMETAJIOB. DJIEMEHTHI
13.|IVA rpynmnel: yraepon, KpeMHUI, FepMaHuii, oJoBo,[ 2 2 0 0 0 0 0 0
CBUHEI]
14. Tewma 14. Dnementsl VA rpynmnsl: a3ot , ¢pocdop, 2 2 0 0 0 0 0 0
TIOATPYTINa MBIIIbSKA.
15. Tema 15. Dnementsl VIA rpymisl: KUCIOpPO, cepa, 2 2 0 0 0 0 0 0
MOJrpyIIa CeJiCHa.
16. Tema 16. Dnementsr VIIA rpynmesr: ¢ptop, XJI0p, 2 2 0 0 0 0 0 0
oArpyIma Opoma.
Tema 17. Peakuuu B pactBopax. [Tonstue o
MeTo[ax pas3ziesieHus, OOHAPYKEHUS U
17, [onpenenenns. TutprMeTprUIecKrue METOIbI > 0 0 0 0 4 0 >
aHay3a. OKUCITUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuu. KOMHHGKCHI)IC COCIUHEHUA.
SAEKTPOHHBIH
Crpannua 4 u3 18. 11 YHHBEPC . TET
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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 18. KnucnoTHO-OCHOBHOE TUTPOBaHUE.

CranpapTtuzanus pacTBopoB. KHcI0THO-OCHOBHOE
18. |TuTpoBaHME CHIIBHBIX M CJIA0BIX KUCIIOT U 2 0 0 0 0 4 0 1
OCHOBaHHUIA.

Tema 19. OxucaUTEIFHO-BOCCTAHOBUTEILHOE
TUTPOBaHKE: ITepMaHTaHATOMETPHIECKOE
19. |onpepenenyie BOCCTAHOBUTENEH W OKVICIIUTENICH. 2 0 0 0 0 2 0 2

Tema 20. O611as XapakKTepUCTHKa METALIOB.
KoMIIeKCOHOMETPHUECKOe TUTPOBAHHUE:
20. P P 2 0 0 0 0 4 0 2
olpefesieHre OTAEIbHBIX HOHOB METAJIIOB U
JKECTKOCTH BOJpL.

21.|Tema 21. XumMmnyeckass KHHETHKA 2 0 0 0 0 4 0 2
Tema 22. DneKTPOABIAKYILASA CUJIA U JIEKTPOIHBINA
MOTEHLHAJT. DJIEKTPOIIPOBOAHOCTh PACTBOPOB
22. — 2 0 0 0 0 6 0 1
23 Tema 23. [lonydeHue, ycTOMYUBOCTb U KOATYJIALMSA 2 0 0 0 0 4 0 1

KOJUIOUIHBIX CUCTEM

Tema 24. HSB(I)TCXI/IMI/IH, KakK 00JIaCTh COBPEMEHHOMN 3 > 0 0 0 > 0 1
XUMUYECKON HayKH.

Tema 25. Knaccudukanus Hedrei.

24.

25. |TexHonornyeckas v ToBapHas Kjiaccudukanus 3 4 0 0 0 4 0 0
HedTei

26. Tema 26. XuMHUYECKHI COCTaB U CBOMCTBA HE(PTH. 3 4 0 0 0 4 0 1

27 Tema 27. B3aumHble npeBpalleHus yriieBoAOPOIOB 3 4 0 0 0 4 0 1
He(PTH

28 Tema 28. OcHOBHBIE KOHIETILINN MTPOUCXOKICHUS 3 2 0 0 0 2 0

"|HedTH U raza

1Toro 46 0 0 0 78 0 35

4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. OcHOBHbBIE MOHATHSA M 3aKOHbI XUMHH. O CHOBHBIE KJIACChI HEOPraHMYeCKUX COeHHEeHUI.

OcHOBHBIE TOHATUA XUMUU. ATOM. Mosiekyiia. XUMUYeCKuil 3eMeHT. VI30TOnHBII cocTaB XUMHUYECKHX 31eMeHToB. [IpocTtoe u
CJIOKHOE BeIleCTBO. XMMUYECKUIl 9KBUBAJIEHT, 3aKOH SKBUBAJIIEHTOB. ArperaTHOe COCTOSTHUE BellecTBa. XapaKTepHble
0COOEHHOCTH pa3/IMYHbIX arperaTHbIX COCTOSIHUM BelllecTBa. TemrnepaTrypHble YCJIOBUS UX cyliecTBoBaHus1. [IoHsTHE O
CTaHJapTHHIX ycnoBUAX. ['a30Bble 3aKkOHBl. OCHOBHBIE KJ1aCChl HEOPraHUUYECKUX COEANHEHUIT; OKCUABI, THIPOKCUIbI, KUCIOTHI,
conu. Knaccudpukanus, nosydyeHue, XUMAYECKHe peaklvy, MOJIEKYIspHbIEe U rpadudeckue (hopMyIsl.

Tema 2. KBaHTOBO-XHMHYECKO€ ONMCAHHE CTpOoeHMUs aToOMaA. CTpOCHﬂe JEKTPOHHbIX 000.J049eK

HNcropus pa3BuTHs npejcraBieHuil o crpoeHnn atoma. Teopus Bopa. BonHoBast Teopus crpoenust atoma. [IBoiicTBeHHas
npupona 1ekTpona. IlpuHuun HeonpeaeneHHocT. [ToHATHE 00 31€KTPOHHOM 00JaKe. DIIeKTPOHHAS IUIOTHOCTb. PagnanpHoe
pacripejiesieHye 3JeKTPOHHOM INIOTHOCTH OKOJIO spa aTOMa BOJOPO/ia B OCHOBHOM U BO30YKJEHHOM cocTosiHusAX. [Tonsarue o
panuyce atoMma. KBaHTOBBIE UHCiIa KaK XapaKTEPUCTUKH COCTOSTHUS JIEKTPOHA B aTOME. s-, p-, d-, f- anmexTpoHsl. [Tonarus:
9HEpreTHYECKUil ypOoBeHb, MOyPOBEHb, IEKTPOHHBII CJIOH, JIeKTPOHHAs 00010uKa, arToMHasi opoutans (AO). [TpuHimn
[Naynu 1 eMKOCTb 3J1eKTPOHHBIX 06osouek. [IpaBuiio XyHza 1 MopsiIoK 3aroIHeHUsT aTOMHBIX opouTasei. [1paBuna
Kieukosckoro. CTpoeHue 3IeKTPOHHBIX 000JI0YeK aTOMOB JIEMEHTOB. DKpaHUPOBAaHUE 3apsAaa IeKTpoHaMu. DpheKT
MIPOHUKHOBEHUS JIEKTPOHOB K SIpY.

Tema 3. Ilepuoguueckuii 3akoH, Ilepuoanueckas cucrema JI.A. MenaesieeBa.
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Iepuoanueckuii 3akoH. [Tepromndeckas cucrema. OCOOEHHOCTH 3aIOJTHEHUS 3JIEKTPOHAMYU aTOMHBIX OpOUTaNIeH U
(popmupoBaHUs IEPUOAOB. s-,p-,d-,f-DIeMeHTHl U UX pacroyiokeHue B epuoandeckoi cucreme. I'pynmsl. [lepuonsl. I'naBHble
¥ TIOOOYHBIE TIOATPYIIITHL.

INeproanaHOCT CBOMCTB aTOMOB. Pasiycsl aToMOB 1 MOHOB. OpOuTabHble U 3dekTHBHbIE paanychl. KoBaneHTHbIE, BaH-Iep
BaaJIbCOBBIE, METAJUIMYECKHE U MOHHbIE pafuychl. VI3MeHeHHe aTOMHBIX ¥ HOHHBIX PauycOB I10 IIEPUOaM U IpyIIaM.
S¢ddexTs d- u f- cxarus.

HonuzarmonHbie noteHImabl. ®akTopbl, onpenesione BeIMYuHy HOHU3AIMOHHOT O MoTeHMana. MisMeHeHre BeJInIuH
HMOHMU3AIIMOHHBIX MOTEHIUAJIOB U PaJUyCOB MO nepuoam U rpymmam. CpoacTBO K 3JeKTpoHy. PakTopsl, OnpeAessione
BEJIMUYKMHY CPOJICTBA K JIEKTPOHY. VI3MeHeHne BeTMIrH CPOJICTBA K JIEKTPOHY M0 TieprosaM u rpyrmam. [TousTtie 06
3JIeKTPOOTpULaTeIbHOCTH 371eMeHTOB. [1Ikaina [TomuHra. MI3sMeHeHne BeIMUrH JIeKTPOOTPULIATEIbHOCTH JIEMEHTOB 110
MeproiaM U rpymram.

IeprogyHOCTh XUMUYECKUX CBOMCTB 3JIEMEHTOB, ITPOCTHIX BEIIECTB M1 XUMUYECKUX COEIMHEHNH. VI3MeHeHre BaJIEeHTHOCTH 110
reprojiaM 1 rpynmnam. Vi3aMeHeHre CBOMCTB JIEMEHTOB TI0 NEPHO/IaM ¥ IPYIIaM B 3aBUCHMOCTH OT CTPYKTYPBI BHELITHUX U
MIPEJBHENTHHUX JIEKTPOHHBIX 000JI0YEK U PayCcOB aTOMOB. VI3MeHeHre XUMIUYECKON aKTUBHOCTH METAJIIOB 1 HEMETAJIIOB 110
nepriojiaM ¥ rpymnmnam. Vi3aMeHeHre KHCIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHUIOB MO MEPUOAAM U IPYIIaM.

Tema 4. BBenenue B COBpPEMECHHbIC TEOPHUH XHMHYECKOI CBSI3H. Me)KMOJIeKyJIHpHLIe B3al/lM0}leﬁCTBl/lﬂ.

BaneHTHOCTh XMMHUUYECKUX JIEMEHTOB. I/ICTOpI/IH PasBUTHA MOHATUA BAJICHTHOCTU. Paznuuneie TPAKTOBKH IMOHATUA
BAJICHTHOCTU B COBpeMeHHOfI XUMUHU. BaJ€HTHOCTh C MO3ULIK TE€Opun BC. BajienTHOCTD S-,p-,d-,f -3JIeMeHTOB. IlocTosiHHASA U
NnepeMeHHada BaJICHTHOCTU. BaneHTHOCTh U cTeleHb OKUCJICHUSI aTOMOB 3JIEMEHTOB B MX COEIMHEHUSIX.

OCHOBHBIE OCOOEHHOCTH XUMHUYIECKOTO BSaHMO,I[efICTBI/IH (XI/IMH‘IGCKOﬁ CBH3I/I) 1 MEXaHU3M O6pa3OBaHI/IH XUMUYECKOHN CBSA3U.
HaCLIH.[aGMOCTb 1 HaAIIpaBJIEHHOCTb XUMUYECKON CBsA3U. KBaHTOBOMEXaHUYECKAS TPAKTOBKa MEXaHU3Ma 06p330BaHI/IH CBA3U B
MOJIEKYJIE BOJOPOAA.

OCHOBHBIE TUITBI XUMUYECKOM CBSI3H: KOBAJIEHTHas (HEMOJISIpHASA U MOJISIpHAs), MOHHasA, MeTaindeckass. OCHOBHbIE
NOJIOKeHUsI Teopur BateHTHBIX cBsi3elt (BC). OcobGeHHOCTH 00pa30BaHHsi CBsi3el MO JOHOPHO-AKIENTOPHOMY MEXaHU3MY.
MHOTOIIEHTPOBAS CBS3b.

KommyecrBeHnnnie XapPaKTCPpUCTUKHU XUMUICCKUX CBSI3EH. HOpH,HOK CBA3H. 9HCpFI/Iﬂ CBA3MU. HIII/IHa cBs3U. BanieHTHbII yroJ.
9(1)(1)CKTI/IBHI)IG 3apAabl XUMHUYCCKU CBA3dHHBIX ATOMOB U CTCIICHb NOHHOCTU CBA3U. CreneHb HOHHOCTH CBSI3H KaK (pyHKHI/IH
Pa3HOCTHU JICKTPOOTPULATEIIbLHOCTU B3&HMOH€ﬁCTByIOIHHX aTOMOB.

JMIIOJIbHBII MOMEHT CBsI3U. [JUNOIbHBIA MOMEHT MHOTOATOMHOUN MOJIEKYJIbl. PaKTOPEI, ONpeaesione BETUYUHY TUMOIbHOTO
MOMEHTa MHOTOQTOMHOU MOJIEKYIBI.

KoHuenmust ruépuan3aiy aTOMHBIX OpOUTAIEH U IPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ U HOHOB. OcOOeHHOCTH
pacripeieieHus JIeKTPOHHOM IUIOTHOCTH THOpUIHBIX opOuTaseil. [IpocTeiiiie THITb THOpHIM3AUH: Sp, Sp2, sp3, sp3d2.
I'mbpuanzanms ¢ yyactieM HemoJeIeHHBIX JeKTPOHHbBIX nap. I[IpocTpaHcTBeHHAss KOHMUTYpalyst MOJIEKYJT M HOHOB Thna AX,
AX2 ,AX3 ,AX4, AXS, AX6

BriusHue oTTaNKMBaHMS JEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYI0 KOH(DUTYPALMIO MOJIEKYJT.

Teopus monekynsipubix opoutaneit (MO). OcroBHble nostoxeHns Teopun MO. DHepreTrdeckas quarpamma. CBs3pIBaloNIve U
paspseixstiome MO. Duepretudeckue quarpammvbl MO IByXaTOMHBIX MOJIEKYJI 9JieMeHTOB 2-ro nepuozpa. [ - u @-MO.
OtHocHTENbHAS yCTOWYNBOCTh JBYXaTOMHBIX MOJIEKYJI 1 COOTBETCTBYIOIMX MOJIEKYJISIpHBIX HOHOB. CpaBHeHue Teopuit BC n
MO.

BoznopoaHas cs3b. [Ipupoa BoIOpoAHON CBA3H, €€ KOJIMUECTBEHHbIE XapaKTEPUCTUKU. MeX- U BHYTPUMOJIEKYJIIpHAs
BOJOPO/HAs CBsA3b. BogopoaHas cBs3b Mexk Iy MojeKyaMu (pTOpoBOAOPOAa, BOIbI, AMMHUAKA.

MG)KMOJ'IGKyI[HpHI)IG B3aPIMO}1€ﬁCTBHH.

Tema 5. DHepreTuka XuMn4ye CKHX MPOIECCOB.

OcHOBHbIE 3aJa4l XUMUYECKOH TepMoarHaMuKu. OnpezeneHre MpUHLIUNNIAIbHON BO3MOKHOCTY U TIOJIHOTBI TPOTEKaHUS
XMMHUYECKON peakluy. Bo3MOKHOCTH MPAKTUYECKOTO OCYILIECTBIEHUSI XUMUYECKON peaKIyu.

Xumrdeckas cuctemMa. BHyTpeHHsIsI 9HEprusl CUCTeMBL. 3MeHeHre BHYTPeHHEH SHEPTUH B X0JIe XUMHIUECKUX ITPEBPAICHUI.
[ousitue 06 sHTaNBPIUK. COOTHOIICHUE SHTAIBIINY W BHYTPEHHEH SHEPrUM CUCTeMBL. VI3MeHeH e SHTAJBITNH B X0/
XMMUYECKOro rpeBpaiieHus. CTaHIapTHAs SHTATBIN 00pa30BaHUs BelllecTB. 3akoH [ ecca. BimsHue TeMmepatypsl Ha
BEJIMYMHY U3MCHEHW S SHTAJBITNN peakiun. VI3MeHeHre SHTABIAN U HallpaBJIeHNe IPOTEKAHWS peaKIii. DHTPOIHS. DHeprus
T'u606ca.

Tema 6. XumMu4yeckasi KHHETHKA H PaBHOBecCHe.

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

BiusHue Temnepatypbl Ha CKOPOCTb XUMUYECKOH peakuuu. TeMmnepaTypHblid KO3(h(DULHEHT CKOPOCTU. DHEPrusl aKTUBALWU.
®dakTophl, oNpeaeAlre BeIMUYNHY SHEPriy aKTHBALUK. DHEeprus akTUBallK U CKOPOCTh peakluu. IlepexonHoe coctosiHue
VIV aKTMBUPOBaHHBIN KoMIuleKc. OOpaTuMble 1 HeoOpaTHMble XMMUYECKHe peakni. XumMudeckoe paBHoBecue. KoHcranTa
XMMU4ecKoro paBHoBecus. Caur xumudeckoro paBHoBecus. [Tpunnun Jle larense.
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Tema 7. IncniepcHbie cucrembl. Kon1eHCHpoOBaHHOE COCTOSTHHE BelecTBA. PacTBOPHI M peakiuu B BOJHBIX
pacTBopax.

Hucnepchsle cucremsl. Mctuanble pactBopsl. TBepabie pactBopsl. I'pyboaucnepctsle cuctemsl. CycrieH3ul. DMYIbCHH.
Kosutongelie pactBopsl.

PactBopenue kak ¢pusnKo-xummdeckuii nporecc. OcoOble CBOMCTBA BOABI KaK pacTBOpUTENsl. PaCTBOPMMOCTD BEIIECTB.
PactBopeHnue TBepABIX, KUAKUX M ra3000pa3HbIX BEIECTB. BinsiHue TemrepaTypbl, JaBJIeHHs U IPUPOJIBI BEIIECTB Ha UX
B3alIMHYIO pacTBOPUMOCTb. CIIOCOOBI BBIPaKEHUS COCTaBa PACTBOPOB: MACCOBas 1011, MOJISIPHOCTb, SKBUBAJICHTHAS
KOHIIETpalyis, MOJISATIBHOCTb, MOJIIpHAs JOJIS.

DJIeKTpoIUTHYECKasi UCCOUALIN. BIisiHuEe MPUPO/IBI BEIIECTBA HA €ro CIOCOOHOCTh K SJIEKTPOIUTUYUECKOM AUCCOIMAIINH B
BOJIHOM pacTBope. MexaHu3Mm auccoumanyy. [ naparanys noHOB B pacTBope. OCHOBaHUS M KHUCJIOTHI C TOYKHU 3PEHHS TEOPUU
3JEKTPOIUTHYECKOH quccormarmy. CriibHBIE U cla0ble 3IeKTPOIUTHL. CTEeNeHb TUCCOIMAIINN IEKTPOIUTOB. DaKkTOpHI,
oTpeeNsIoNre CTerneHb aucconyarnyy. OCHOBHbIE TIPE/ICTABICHIS TEOPUU CUIbHBIX 3JIEKTPOIUTOB. VICTHHHAS 1 KaXyIIasics
CTEIeH! TUCCOIMAIINN B PACTBOPAX CHJIBHBIX JIEKTPOIUTOB. KOHIIEHTpaIysi MOHOB B PacTBOpPE W aKTHBHOCTh. PaBHOBecHe B
pacTBopax cnadbix 71eKTponToB. KoHeranTa mucconmanun. ®akTophl, BIUSIONIME HA BETMYUHY KOHCTAHTbI AUCCOIMALINH.
CBsI3b KOHCTaHTbI AMCCOLMAIIMH CO CTETICHBIO UCCOLIMAIMU. 3aKOH pa30aB/IeHUSI.

Huccounanus Boasl. KoncranTa aucconnanmu. lonHoe npousBeaeHye. BausaHue temneparypbl Ha AUCCOLMALIMIO BOJBL.
Boznopoansiii nokazareins. [Tonsrue o OydepHbix pactBopax. TpyrHOpacTBOpUMBIE /IEKTPOJINTHL. PaBHOBECHE MexkIy OcaKoM
Y HaChILIIEHHBIM pacTBOpoM. IIpousBeneHue ( KOHCTaHTa) paCTBOPUMOCTH.

I'mpponus coneit. I'maposms cosneld o KaTHOHY M MO aHUOHY. MexaHn3M rugposmsa. MonekyIsipHble 1 MIOHHbIE ypaBHEHUS
ruaponusa coseir. CreneHp rugposnsa. Koncranra rugponmsa.

Tema 8. OKuCIANTETHLHO-BOCCTAHOBUTEJIbHbBIE NIPOIECCHI.

CrerneHb OKHMCIeHYs. TUMMYHBIE OKUCTUTEN U BOCCTAHOBUTENN. OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIMH, UX THIIBI,
cocTaBiieHre ypaBHeHuUil. [lon6op koaduimeHToB: MeTo 37eKTpoHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEbHBIH
NOTEHIMAJ, KaK KOJIMYECTBEHHAs XapaKTePUCTUKA OKUCIIUTEIbHO-BOCCTAHOBUTEILHOW CUCTEMBI (OLIEHKa HATpaBJICHUS U
TMIOJIHOTHI MPOTEKAHMUsI OKUCIHUTEbHO-BOCCTAHOBUTEIIbHBIX PEAKIMi). 3aBUCHMOCTh MEXKTY
OKUCIIUTETbHO-BOCCTAaHOBUTEILHBIMU NTOTEHLIATIAMU CUCTEM U U3MeHeHueM sHeprun ['nooca. PaBHoBecue Ha rpaHuIie
MeTaJlj1/pacTBOp, TBOMHOH JeKTpUUECKUi CJI0H. DIeKTpoAHsIil moTeHuna. Y paBHeHue HepHera. CtanmapTHBIN 3J€KTPOAHBII
NoTeHNnMas. BolopoIHbIN 3J1eKTPO, 3JIEKTPOIbl CPaBHEHUSI. DIEKTPOXUMHUYUECKUI Psijl HATIPSIKEHUST METAJIJIOB.
layibBaHUYECKUI 9IEMEHT, ero 3.1.C. DIeKTpou3. HepTHbIe 1 aKTUBHBIE 3J1eKTPoAbL. CXeMbl IIPOLIECCOB Ha 3JIEKTPOaX NpH
3JIEKTPOJIM3€ PACIUIABOB Y BOAHBIX PACTBOPOB.

Tema 9. KoMmmiekcHbIe cOeMHEHNS.

XuMu4ecKast CBsI3b B KOMIUIEKCHBIX COSIMHEHHUSIX 1 OCOOEHHOCTH MX CTpoeHusl. KoopauHalMoHHasI HEHACHIIIEHHOCTh aTOMOB
Y BO3MOXHOCTb 00pa30BaHMsI KOMIUIEKCHBIX (KOOPAMHAIIMOHHBIX cOeIMHeHuI1). COCTaB KOMIUIEKCHBIX COeIMHEHHH. BHenH s
Y BHYTPEHHSIs1 KOOpAMHAIMOHHBIE chepbl. KaTHOHHBIE, aHMOHHBIE U HEWTpabHbIe KOMIUIEKCh. HOMEHKIaTypa KOMITIEKCHBIX
coequHeHNH. THUMIYHBIE KOMITIEKcooOpa3oBaresi. KoopaAnHAIMOHHOE YMCII0 KOMITIeKcooOpa3oBatesis. THITHYHbIE JIUTaH/IbL.
dakTopsl, ONpeesIIoe CIOCOOHOCTh MOJIEKYJT M MIOHOB BBICTYIIATh B KAUECTBE JIMTAHIOB. MOHO U MOJUICHTATHBIE JIUTaH bl
[IpocrpaHcTBeHHAs KOH(PUTYpaLvs KOMIUIEKCHBIX MOHOB. [ MOpUAN3alMst aTOMHBIX OPOHTANIeH KOMILIEKCOOOpa3oBaTes 1
MIPOCTPAHCTBEHHAS! KOH(HUT'YpaLis KOMIIEKCHOTO HOHA.

Jucconuanysi KOMIUIEKCHBIX MOHOB B pacTBope. KoHcTaHTa HecToiKocTH. PakTOPhI, ONpeesIomue yCTOHUYUBOCTD
KOMILJIEKCHBIX HOHOB B pacTBOpE.

Tema 10. O6mmue cBocTBA 3J1eMeHTOB IJIaBHBIX moarpynn Ilepuoanueckoii cucrems! .M. MeHaeaeeBa.
Bogopoa u ero coeqnHeHus.

3aKOHOMEPHOCTU B U3MEHEHUU JIEKTPOHHOU KOH(UTYpalliy, BEJIMUUH PAJUyCOB, SHEPIUY NOHU3ALUH aTOMOB 3JIEMEHTOB
riaBHbeIX noarpymnn Iepuoguueckont cucremsl .M. MenpeneeeBa, ekt BTOPUUHON NEPUOJMYHOCTU U €T0 BIASHUE Ha
XUMHUUECKUE U (PU3MYECKHE CBOMCTBA MPOCThIX BellecTB 3eMeHToB [ITA-VIIA noarpynn u ux coeiMHeHUN.

OO01mas xapakTepucTuka Bogopojaa. Popmbl HaxokJeHHs Bogopoaa B npupoje. CrocoObl noyvyeHust CBOOOHOTO BOJOPOA.
[Monoxenue Bogopoaa B nepuoaudeckon cucreme. CTpoeHue aroMa. BajleHTHOCTb U CTeTieHb OKUCIIEHUST aTOMOB. XapakTep
XMMHYECKHUX CBs3e B COSJMHEHUSX. Y CIIOBHsI 00pa3oBaHus u cyliectBoBaHus nonos H+ ,H- ;H30+.

dusnyeckre 1 XUMUYECKHE CBOMICTBA BOAOpPOAA. BO)_IOpOﬂ KaK BOCCTaHOBHTE b, BoccTaHOBUTEIBHASL CLIOCOOHOCTD aTOMapHOIro
1 MOJICKYJIAPHOI0 BOAOPOAA. BSaHMOHeﬁCTBHe BOJOpOa C ME€TA/UIaMU U HEMETA/UIAMU.

IIpumenenue Bogopoaa. Booopo kKak NepCreKTMBHOE IOproyee.

Iepokcup Bopopoaa. Ctpoenue mosekyisl. [Tomydenue. YcroitunBocTs. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B
pasnuuHbIX cpenax. [IpumeHenue.

T'uapunel. TUIsl TRAPUAOB: MOHHBIE, KOBAJICHTHBIE, ITOJIMMEPHBIE, HECTEXHOMETPUIECKHE.
Bona. MaccooOMeH Boopo/a B Ipupo/Ie.

Tema 11. O61ue cBolicTBa METAIOB. DJIeMeHTHI 1A rpynnsl: TuTHH, HATPUH, Kaaui, pyonaui, ne3ui. JaeMeHTbI
IIA rpynmnbl: 6epuiuInii, MAarHui, KajJabui, CTPOHIMIi, 6apuil.
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Merasutbl B niepuoanveckon cucreme. Kiaccuukariyst MetayuioB mo ux (pU3MUECKUM U XUMUUYECKUM CBOICTBaM. Biusinue
SHEPruy KPUCTAJUIMYECKON CTPYKTYPHI Ha (pusnueckue (TeMIepaTypa IUIaBJIeHUs U KUTIEHHUs1, 3IEKTPOITPOBOJHOCTD) U
XUMHUYECKHUE (B3aUMOJIENCTBUE C BOJIOM, KUCIOTAMH, [I€JI0YaMHU, HEMETAJIAMK) CBOMCTBA MeTa/U10B. Koppo3us MeTaios.

DnemeHTsl [A rpynnsl: TMTUN, HATPUINA, KAJIUH, pyOuauni, 1ie3uil. 3aKOHOMEPHOCTU B N3MEHEHUH SJIEKTPOHHON KOH(UTYypaluH,
BEJIMYMH PAJIyCOB, SHEPTMU MOHM3ALMN ATOMOB, XapaKTEPHBIX CTENIeHel OKUCIeHUs aToMOB. Oco00e MOI0KEHUE JIUTHS.
HaxoskaeHue B pupozie 1 NMOJyYeHHe METOYHBIX METATIOB U3 NPUPOJHBIX coequHeHni. Pru3nuecKkre 1 XMMUYECKHe CBOCTBA
pocThiX BemecTB. OCOOEHHOCTH B3aUMOJIEHCTBUS IIEJOUHBIX METAJUIOB C BOJIOH B sy JIMTHI - 1Ie3uid. 3aKOHOMEPHOCTH B
CTPOEHHH M CBOMCTBAX (TEpMHUYECKasi yCTOMIMBOCTh, KHCJIOTHO - OCHOBHBIE CBOMCTBA ) OCHOBHBIX THUIIOB COCIMHEHUI:
OKCHJOB, IEPOKCHIOB, KApOOHATOB, TUAPOKCHIOB M rajloreHnaoB. [IpuMeHeHune meIoYHbIX MeTaUIoB U UX COeIMHEHUI.

Snements! [IA rpymmsl: 6epuimi, Maruii, KaJIbLUHA, CTPOHLIMIA, Oapuii. VI3MeHeHne 371eKTPOHHON KOH(UTYparuy, BeJTMINH
pamrycoB, SHEPTUil MOHM3AIUU aTOMOB, XapaKTePHBIX CTereHel okucieHust aTomoB. Ocoboe mosoxkeHue (aMooTepHOCTb)
6epwns. HaxoxaeHne B IpHpo/ie U TOJTyYeHre MPOCTHIX BEIECTB M3 MPUPOIHBIX coeiMHeHNH. Pu3iueckue U XUMITYeCcKue
CBOJCTBA NMPOCTHIX BemecTB. OKCUAbl M TMAPOKCUABL: CTPOEHUE U KUCIIOTHO-OCHOBHBIE cBoiicTBa. Conu neMeHToB [IA rpynmsr.
[Ipumenenue GepuiLIusl, Maraus ¥ 3JIEMEHTOB TTOJTPYIIIIBI KaJIbLIHS.

Tema 12. dnementn! IIIA noarpynmnei: 60p, aTIOMUHMI, FAJINIA, HHIAH, TAJJIAMH,

Dnements! [ITA noarpynmsr: 60p, aJUTIOMWHU, TAJUTANA, UHAWHN, TAJUTHH. 3aKOHOMEPHOCTH B U3MEHEHUH SJICKTPOHHOU
KOH(pUTrypalvu, pauycoB, SHEPIUil MOHU3AIIMHU, XapaKTEPHBIX CTeleHel OKKUCIIeHrs aToMOB. HaxoxieHue B mpupo/e,
nojiyyeHue, (pu3nueckue U XMMUYeCKUe CBOMCTBA MPOCTHIX BElIeCTB. 3aKOHOMEPHOCTU B CTPOEHUM Y CBOMCTBAX (TepMUYecKasi
YCTOMYUBOCTb, KUCJIOTHO-OCHOBHBIE I OKUCIUTEILHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA) COEIMHEHUI B CTETIEHU OKUCICHUS +3:
OKCHJIbI, TUIPOKCHIBI, TAJIOTCHUIBI. BOOpOIHbIE coeIMHEeHUsT O0pa: OCHOBHBIE JIEMEHTHI CTPYKTYPBI, CTPOCHUE,
3aKOHOMEPHOCTH B CBOMCTBAxX. Y CTOMYMBOCTh, OCOOCHHOCTU CTPOCHUS, (PM3NIECKUE U XUMHUECKHE CBOMCTBA KHUCIIOT Oopa.
IIpumveHeHue 60pa, ATUTIOMUHUS, TAJUTHSI, UHIWS, TAJUTUSA U UX COCTUHEHHH.

Tema 13. O61ue cBoiicTBa HeMeTAWLI0B. JiaeMeHThI I[VA rpynmnsl: yriepos, KpeMHuil, repMaHHii, 0J10B0, CBUHEI]
O6m1ue (pu3nYecKue U XUMHYECKHE CBOMCTBA HEMETAJUIOB.

DnemenTsl IVA rpynmsl: yriepoa, KpeMHHUH, repMaHui, 0J10BO M cBUHell. O0Imas XapaKTeprCTUKa JIEMEHTOB!
3aKOHOMEPHOCTH B MI3MEHEHHH JIEKTPOHHOH KOH(pUTYpaly, paanycoB, SHEPTUI MOHU3AIMY, XapaKTEPHBIX CTEIeHen
OKHCJICHUS] aTOMOB, CPOJCTBO K JIEKTPOHY, JIEKTPOOTpHLIaTeIbHOCTh. OcobeHHOCTH KaTeHaunu B psany C-Si-Ge-Sn-Pb.
Ocobennoctu yriuepona. [Ipuponusie coemuaenus C, Si, Ge, Sn, Pb, mpUHIUIIBI TOTyYeHNs MPOCTHIX BEIIECTB. THITBI CTPYKTYP
1 0COOCHHOCTH XMMHYECKOM CBS3U B TBEPABIX POCTHIX BEIIECTBaX.

AsnoTtporHbie Mo UKaIMU yIyiepoa: ainMas, rpadur, kapous, ¢ymiepenst (C60, C70 u T.1.) - noumMopdHbie POpPMBI
yriiepona, rpacdeH, yriepoaHbsle HAHOTPYOKH. 3aKOHOMEPHOCTH U3MEHEHUs (PUBMIECKUX U XMMUIECKUX CBOICTB MPOCTHIX
BEIIIECTB: B3aMOJICICTBIE C pa30aBIEHHBIMU U KOHIIeHTprupoBaHHbIME pacTBopamu HCI, HNO3, H2S04, NaOH, meTtayuiamu
u HeMeTataMu. CoenuHenus BkmodeHus. Okcunsl yraepoga CO u CO2 : nosyveHue, CTpoeHue, (pu3nyeckue 1 XuMHUEeCcKre
(B3aumopeiicteue ¢ H20, MetaiiaMu, OKUCIMTEIbHO-BOCCTAHOBUTE/IBHBIC CBOVICTBA) CBOWCTBA. YTOJIbHAS KUCIIOTA U
kapOoHaThl. OKCOXJIOPU/IBI YIJIepO/a.

erMHI/Iﬁl 0COOEHHOCTH 9JICKTPOHHOI'O CTPOCHUA, (I)I/I3I/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA KpEeMHMUA. HaXO)K,HCHI/IG KpEeMHHA B
npUupoac, OCHOBHBIE TUIIBI CTPYKTYP CUJIMKATOB. OKCI/IJII)I KpEeMHHA, KPEMHHECBAs KUCJIOTA U €€ COJIN.

duznueckre 1 XMMUUECKUE CBOMCTBA TepMaHusi, 0JIOBa U CBUHIIA. KpeMHUI 1 repMaHuil - MOTyIpOBOJHUKHN. 3aKOHOMEPHOCTH
B U3MEHEHHUHU CTPOCHUS M XMMUYECKUX CBOICTB OKCHIOB U ruapokcuaoB Ge-Sn-Pb (TepMudeckas yCTOIYMBOCTS,
KHCJIOTHO-OCHOBHBIE M OKHCIIUTEIbHO-BOCCTAHOBUTE IbHBIE CBOMCTBA).

HpI/IMCHCHI/I€ MPOCTBIX BEHIECTB 1 OCHOBHbIX XUMUYECKUX COGHHHCHHﬁZ OKCHUIOB, TUAPOKCHUIOB, THAPUAOB, XaJIbKOI'€HUOB,
Kap6I/IJIOB U CUJIIMIIMOO0B, Kap60HaTOB 1 CUJIMKATOB.

MurpaiioHHBIN LUK yriiepoja.

Tema 14. Dnementsl VA rpynnbli: a3ot , poccop, noarpynna Mbimbska.

DnemenTsl VA rpynmsl: a30T, pocdop, MBIIbSIK, CypbMa, BUCMYT. O0Iast XapaKTepUCTHKA SIEMEHTOB: 3aKOHOMEPHOCTH B
W3MEHEHNH JIEKTPOHHON KOH(UTYpaluy, paiycoB, SHEPTUH NOHU3ALNN, XapaKTEPHBIX CTETIEHEH OKMCIICHHUS aTOMOB,
CPOZICTBO K 3JIEKTPOHY, JIEKTPOOTPULIATENIBHOCT. XapaKTep XMMHUUECKHX CBSI3el B COE/IMHEHUsIX. VI3MeHeHne
METAJUIMIECKOTO M HEMETAUIMIECKOTO XapaKTepa 3JIeMEHTOB 1o rpynre. PopmMbl HAX0kKJSHHS JIEMEHTOB B IIPUPOJIE.
[IpuHLMIIB! TOJTyYEeHUS ¥ IPUMEHEHUSI TIPOCTHIX BEIECTB.

A30T: 0COOEHHOCTU CTPOEHHUsI, XMMHUUECKasl CBSI3b B MOJIeKyJie a3oTa ¢ nosuimi teopurt BC u MO. dusmnueckue cBoiicTa
a30Ta, peaklMOHHAs1 CIOCOOHOCTh MOJIEKYJISIPHOTO M atoMapHoro a3ota. Okcuppt azora (1,2,3,4,5). CrpoeHue MOJIeKyII.
OTHoleHue K BOJE, KMCIOTaM U IesioyaM. TOKCMYHOCTb OKCHIOB a30Ta. BillsiHME Ha OKpYy:Xalollyio cpely. A30THCTas
kucioTa. CTpoeHHe ee MOJIEKYJIbl M HUTpUT-MoHA. HUTpuThl. OKUCIHUTETbHO-BOCCTAHOBUTE IbHBIE CBOMCTBA KUCIIOTHL U
HUTPUTOB. TOKCHYHOCHUTH HUTPUTOB. A30THasA KucaoTa. CTpoeHHe MOJIEKYJIbl @30THON KUCIOTH U HUTPAT-UOHA.
OKucuTebHbIE CBOMCTBA KOHIIGHTPUPOBAHHOM U pa30aBJIeHHOM a30THOM KUCJIOTHL. B3anmoeiicTBue ¢ MetajuiaMu 1
Hemetauiamu. Llapckas Boaxa. IlpiumeneHne a30THO#N KucaoTel. COlM Q30THOM KUCIIOTBL. POAYKTHl UX TEPMUUECKOTO
paznoxenusi. [Ipumenenue coueid. TOKCMYHOCTh HUTPATOB. A30THbIE ynoOpeHus. [lopoxa u B3pbiBUYaThie BellecTBa. PaKkTOphI,
00yCJIOB/IMBAIOLIME B3PbIBUAThIE CBOIICTBA U B3PHIBOOIIACHOCTD BELIECTB. MUrpallMOHHBIH UK a30Ta. PUKcalus a3ota U3
Bo3ayxa. Ooiue npuHimbl pukcaiyu. HoBble MeTo/ibl HU3KOTEMIIepaTypHOH (pUKcalny a30Ta.
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Docdop: 0cOOCHHOCTH CTPOCHUS ¥ 00Pa30BaHUS XUMUIECKOW CBSI3U B coeinHEHUAX. CKIIOHHOCTh K 00pa30BaHUI0
noymMopdHBIX hopm hocdopa. AitorponHbie Moaudukaru (hocdopa 1 0COOEHHOCTH UX CTpoeHUs. Pusndeckue u
XMMHYECKHe CBOicTBa (hocdopa: OTHOIIEHNE K HEMeTallaM, MeTajllaM, BoJie, KuciaoTam u menodam. Okeunsl pocopa:
(pu3mueckue cBOiiCTBa, OCOOCHHOCTH CTPOCHUS, IIPHUHITHUITHI TIOJTyYSHHUsI OTHOIIIEHHE K BOJIE, KUCJIOTaM U MIEeJI0YaM.
Kucnopoacoaep:xaiue kucnotsl pocopa u ux conu. docopHoparucras kuciiora v runopocutsl. Pochopucrast KUCI0Ta U
dochutel. Meta-, qu(nupo-)- v noaudochopHbie KUCIOTH U UxX cond. OprodocdopHas kucnoTa u ee coau. CtpoeHue
MOJIEKYJT KHCIIOT pocopa, NX OCHOBHOCTb U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOKCTBA.

AJnoTtpornHbie MOAU(HUKAIIMN MBIIIbSKA U CyphMbL. XMUMHYECKIE CBOMCTBA IMPOCTHIX BEIIECTB: OTHOIIEHHE K HEMeTaJlIaM,
MeTajulaM, Boje, KACIoTaM U menodaM. OKCHIpI, THAPOKCUIIB MBIIIbsIKA, CYpbMSI (3,5) u BucMyTa (3). MeTa- 1 opTohopMBI.
KuCnoTHO-OCHOBHBIE ¥ OKHUCITUTENIbHO-BOCCTAHOBHUTENbHBIE cBOWCTBA. OOIue npuHimnb nonyueHus. Conu. Apcenars (3,5).
Crubarst (3,5). Bucmyratsi(5).

BOHOpOHHbIC COCOMHEHUA DJICMECHTOB VA I'PpYIIIbL: CTPOCHUE, Cl)I/I3I/ILICCKI/Ie ¥ XMMHMYECKHE CBOUCTBA.

Tema 15. DaemenTsl VIA rpynnel: KHcJIOpos, cepa, mOArpynmna cejeHa.

DnemenThl VIA rpynmsl: KUCJIOPOZ, cepa, Noarpyma ceneHa. Oomas XxapakTepuCcTHKA JIEMEHTOB: 3aKOHOMEPHOCTH B
M3MEHEHNH JIEKTPOHHON KOH(UTYpaluy, paJiyCcoB, SHEPTUi NOHU3ALNN, XapaKTEPHBIX CTETIEHEH OKHUCIIEHUS aTOMOB,
CPOZCTBO K 3JIEKTPOHY, JEKTPOOTPHULIATENIBHOCTD. VI3MEeHeHne 1o IpyIre yCTOMYMBOCTY COEAMHEHNH B BBICIIEH CTETIeHN
OKHCJICHUS aTOMOB. XapaKTep XUMUUECKHX CBsI3el B coetHeHUsIX. CKIOHHOCTb K 0Opa30BaHMIO KATHOHHOW M aHHOHHOW
¢opm 11 06pa30OBAHMUIO TOMO-LIETTHBIX MOJTMMEPHBIX COeUHEHHH. VI3MeHeHe MeTaJUIMYeCKOro 1 HeMEeTAJUIMYECKOro XapakTepa
3J1eMeHTOB NO rpynmne. PopMbl HAXOKJEHHS IEMEHTOB B IIPUPO/IE.

Kucnopon: ¢puznyeckue cBoMCTBa, OCOOEHHOCTH CTPOEHHU S, JUIOTPOITHbIE MOAU(UKaIMK. XUMHUUeCKask CBSI3b B MOJIEKYJIe
kuciopoaa ¢ nozutiuii Teopur BC u MO. CtpoeHne MOJIeKyJIbl 030Ha. XUMUYECKHUe CBOMCTBA KUCI0poa. MurpaivoHHbIH
LIMKJI KKCJIOPOJIa U 030Ha.

Cepa: (puznveckne cBONCTBA, MOJMMOpPQHbIE MOIU(pHUKAIMN cepbl. XUMHUYECKHE CBOICTBA cephl (OTHOLIEHHE METaIaM 1
HeMeTaJllaM, BOJie, KHCJIOTaM U Iesiodam). OKCHIBI cepbl: 0COOSHHOCTH CTPOESHH S, OTHOIIEHHE K BOJIE, KUCIIOTAM U HIEJIOYaM.
[IpumeHeHne CepHICTOTO ra3a M BIMsHIE €r0 Ha OKpYKaollylo cpeay. KucimoTsl cepsl: cepHucTas, cepHasi, MOIMCEpHbIE
KucsoTel. CTpOeHNE MOJIEKYJT 1 aHHOHOB KHCJIOT, KUCJIOTHBIE ¥ OKHCIIUTENIbHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA. CBOWCTBA
pa30aBiIeHHOM 1 KOHIEHTPUPOBAHHOU cepHoit KUCIOThL. Oneym. Cyinbdatsl. I'ugpocynbdatst. Jucynbgarst (mupocyibdaTer).
Tuokucnotel ¥ ux coyu. Tuocyabdatsl. CTpoeHue ThocyJibpar-uoHa. [10JIUTHOHOBBIE KUCIOTH U UX COJIM.

T'unpunst H23. CtpoeHrie MoJIEKyl, yCTOMUMBOCTD, (PU3UUYECKUE CBOCTBA, U3MEHEHUE TEMIIEPATYP IJIABJICHUS U KUTICHUS B
pALy BoJa-TeLUTypoBOA0po. BoccTraHOBUTEIbHBIE Y KUCJIOTHBIE CBOMCTBA B psijly Bojia- TeutypoBoaopoa. CepoBoaopo/l.
CaoiicTBa. TOKCMYHOCTD XaJIbKOT€HOBOIOPOJIOB.

HpI/IMCHCHI/IG MPOCTbIX BEHIECTB 1 OCHOBHbIX COG}IHHCHHIZ.

Tema 16. duementsi VIIA rpynnsi: prop, XJa0p, moarpynmna 6poma.

Snementsl VIIA rpynmst: ¢prop, xsop, noarpymmna 6poma. O01ias XxapaKTepuCcTHKa JIEMEHTOB: 3aKOHOMEPHOCTH B U3MEHEHUH
3JIeKTPOHHOM KOH(UTYpaLliK, PAANYCOB, SHEPIUI NOHU3AIMHY, XapaKTepHbIX CTETIeHe! OKUCIIeHNsI aTOMOB, CPOJICTBO K
3JIEKTPOHY, IEKTPOOTPULIATEBHOCTb. MI3MeHeHre Mo rpyIine yCTONYUBOCTY COeJUHEHHI B BBICILIEH CTETIeHN OKHUCIIEHUS
aToOMOB. XapaKTep XUMHYECKUX CBsi3el B coeauHeHusx. [Ipu3Haku MetammmyHocty y uozaa. OcodenHoctu propa. Popmbl
HaXOKJIeHUsI raJIoreHoB B npupojie. OOIIHiA MPUHIMIT NOTy4YeHHsI CBOOOJHBIX raJIOreHOB.

dusnueckre CBONCTBA MPOCTBIX BEUIECTB. H3menenue TEMIICPATYyp IIABJICHUA U KUIICHUA B PALY CI)TOp-aCTaT. XuMuaeckue
CBOICTBa MPOCTBIX BEUIECTB. H3menenue 9HEPIrUMr CBA3U B MOJIEKYJIAX T'AJIOT'E€HOB I10 I'PyMIEe U peaKIIMOHHAsL CITOCOOHOCTh
rajoreHoB. OTHOIIIEHHE K BOJE, IC/I04YaM, METaJlylaM 1 HEMETAJIJIaM. TOKCHYHOCTDH rajJoreHoOB. MepI)I IpeaoCTOPOIKHOCTU TTPU
pa60Te C rajlorcHaMmu.

I'anoreHoBoAOpOABl. Y CTOMYMBOCTh MOJIEKYJI. XapaKTep XUMUUYECKUX CBA3EH B MOJIEKYJ1aX. ACCOLMALMS MOJIEKYJT
¢ropoBopoposa. Puznueckue cBOICTBA rajloreHOBOI0PO10B. MI3MeHeH e TeMIiepatyp IUIaBAEHUs U KUIIEHUS B sy
¢propoBosOpOA-1ON0BOIOPOA. XUMHUYECKHE CBOWCTBA I'aJIOreHOBOJOPOJOB. OCOOEHHOCTH (PTOPOBOAOPOAHOM KUCIOTHI.
[IpumMeHeHue COISHOM U IJIABUKOBOW KUCJIOT. ["anoreHuasl.

Oxcuapl dropa, xiopa (1, 4, 7), 6poma(l), iona(5). CeoiictBa. Kucnoponconepskariye KUCJIOTH Xj1opa 6poma, ona. CtpoeHne
MoJiekyJ1. CpaBHUTENbHAS yCTOWINBOCTh. OKUCINTEBHbIE U KUCIOTHBIE cBoMcTBa. OO1me npuHIuie! noayderus. Conun
KHCJIOPOJICOJIEpKAIUX KUCIIOT rasioreHoB. OKucnuTenbHble cBokcTBa. CpaBHUTENbHAS YCTOMUMBOCTD COJIEN M KUCTIOT.
[IpumeHeHe THITOXJIOPUTOB, XJIOPATOB, MepXJI0paToB. OKUCIAIOIIIE, TOPI0YHE U B3PbIBUYATHIE CMECH Ha OCHOBE XJIOpaTa
repxJjiopara Kausl.

[IpumeHeHue MPOCTHIX BEIIECTB U OCHOBHBIX COSJUHEHUI.
Tema 17. Peaknuu B pactBopax. Ilonsitue o metoax pazjaelieHnsi, 0OHaAPYy>KeHHS U OMpe/1eJIeHHs.

Tl/lTpI/lMETpl/l‘IECKI/le MeToAbl aHaan3a. OKHCIANTEIbHO-BOCCTAHOBUTEJIbHBIE peaKknmn. KommiekcHbie
COeINHECHMUA.
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PoJib aHATUTUYECKON XUMUU B Pa3BUTHH Te0ioruu. [IOHATHE O CUIIBHBIX U CIIA0BIX JIEKTPOIUTAX (KUCIOTHI U
ocHoBauus)OcoGeHHOCTH BoiuuciieHust pH. VIcosib30BaHKe pa3iMuHbIX PEAKIUil B METO/IaX pa3/ieieH s, OOHAPYKEHUS U
ompenienenunsi. TpeGOBaHUsA K peaKIUsAM, UCIIONIL3YEMBIM B TUTpUMETpHU. [lepBUdHbIE U BTOpUYHbIE cTaHaapThl. [ToHsATHE 06
SKBUBAJIEHTE U (DAKTOPE IKBUBAIEHTHOCTHU. VICIIOIb30BaHKHE METOA JIEKTPOHHO-MOHHBIX YPABHEHUI [Ist
OKHCITUTENTbHO-BOCCTAHOBUTEIIbHBIX peakiil. TUITHUYHbIE KOMILIEKCOOOPA30BATENN U JIUTaHbl. JIeHTaTHOCTh
JIMTaHJOB. Y CTAHOBJIEHHE COOTHOIIIEHHU ST MEX/Iy PACTBOPAMH COJISTHON KHMCIIOTH M TUipokcuaa Hatpust. CTaHgapTu3anus
paboUKX pacTBOPOB.

Tema 18. KuciorHo-ocHoBHOe TuTpoBanune. Ctanaaptuzanus pactBopoB. KucioTHO-0CHOBHOE THTpOBaHHe
CHJILHBIX M CJA0BIX KHCJOT H 0CHOBAHMI.

Juccormanus Bofibl, KOHCTAHTa AUCCOIMAIIMU U MOHHOE Mpou3BeieHre. Bomopousiil mokasatens (pH). TTonsitie o GydepHbIx
pactBopax. IToHsiTHe 06 OCHOBHBIX KHCIOTHO-OCHOBHBIX MHAMKaTopax. CTaHmapTusanus pactBOpoB. [ToTeHIMOMETpHUYECKHE
MeTobl u3Mepenust pH .Y cTpoiicTBO U pabGoTa BOOPOJHOTO, XUHIMAPOHHOTO U CTEKJITHHOTO 3JIEKTPOA0B. VIHIMKaTOpHbIE
MeTo/IbI ofpenesieHns: pH pacTBopoB. Y cTpoicTBO U paboTa 31eKTPOIOB cpaBHeHus. OnpeneneHne coaepkaHus yKCYCHOM
KHCJIOTHI 1 aMMHaKa B IIpoOax.

Tema 19. OKHCANTEJHLHO-BOCCTAHOBHUTEJbHOE TUTPOBaHUE: MePMaHTaHATOMETPUYeCKOe onpe/ieieHue
BOCCTAaHOBHTEJIEH M OKHCJIHNTEJIEH.

Peaknuy, exariye B OCHOBE OKHUCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBaHUs. Kiaccudukanus Mmetonos
OKHCIIUTEJIbHO-BOCCTAHOBUTENILHOTO TUTpoBaHus1. Bimsuue pH cpenbl. IlepmManranaromerpusi, 0COOEHHOCTH METO/A.
[Ipumenenue Merosa nepmanranaromerpun. CTaHAapTU3aLKsl pacTBOpa NIepMaHraHarta Kajusl 110 pacTBOpY LIaBeJIeBOM
kucnotsl. Onpenenenne cogepsxanus Fe(Il) B pactBope.

Tema 20. Oﬁll.laﬂ XapaKTepuCcTuKa METaJLJIOB. KOMHﬂeKCOHOMETpl/l‘leCKOC TUTPOBAHHUE: oNIpeacJIeHUE
OTA€JbHbBIX HOHOB ME€TAJIJIOB H )KECTKOCTH BOAbl.

KomruiekcoHoMeTprueckoe TUTpOBaHue, 0COOeHHOCTH MeTozia. KoMruiekcoHs! Kak uranasl. OCOOEHHOCTH peaKkiuu
KOMILJIEKCOHOB ¢ MeTaiaMu. Biusaue pH cpeapl Ha npoTekaHre KOMITIEKCOHOMETpUYecKoro Tutposanus. [IpuMeHenue
MeTojla KOMIUIEKCOHOMETpHUecKoro TuTpoBanus. CTaHgapTU3aLus pacTBopa KoMIulekcoHa. OnpeieneHne sKeCTKOCTH BOJIBL.
Tema 21. Xumuueckas KHHeTHKA

. CkopocTb XuMHUYecKOil peakliui. OCHOBHOM NOCTYJIaT XUMUYECKOI KMHETHKU. KoHCcTaHTa CKOpOCTH, MOJIEKYJIIPHOCTh U
MOPSAAOK XUMUUYECKOH peakuuu. KnHeTnueckue ypaBHEHHs peaklyil HyJIeBOro, IIepBOro ¥ BTOPOro NopsakoB. PasmepHocTh
KOHCTaHTHI ckopocTH. [lepuron nomynpeparieHus. MeTo/s! onpeneneHns nopsaka peakuu BiansHue temnepaTtypsl Ha
CKOPOCTb XUMHMUECKOH peakuuu. Y paBHeHue Bant-I'odda. Ypasaenne Appennyca. ['padudeckuil 1 aHaATUTUYECKUNA METOMBI
BBIYUCJICHUS SKCIIEPUMEHTAIbHON SHEPTUY aKTUBALIMU.

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

lNanpBanu-noTeHuman. diaekrpoasrmxkyiias cuia (S C), rarbBaHUYECKUil 31eMeHT. Y paBHeHue HepHcTa, cTaHaapTHbIHA
3J1eKTpoAHBIN noTeHman. KomneHcarmonssiil Metoa msmepenus DC. DnaekTpoasl cpaHeHus. OnpeaeneHe U pacyer
3J1eKTpoAHOro noreHnuana. [Torenumomerpuyeckoe TurpoBanue. Msmepenue pH pactBopor. HAMKATOPHbBIE JIEKTPOIBIL.

[IpoBogHMKY TIEPBOTO U BTOPOTO pojia. DIEKTPOIPOBOAHOCT. CKOPOCTh ABMKEHHS HOHOB U (DAKTOPHI, BIHSIOIINE Ha Hee.
V ienibHAs 3JIEKTPOIIPOBOIHOCTD, 3aBUCUMOCTh €€ OT KOHIIEHTPAIMH JIEKTPOJIUTA. DKBUBATIEHTHAS JIEKTPOIPOBOJAHOCTS,
SKBUBAJIEHTHAS JIEKTPOIIPOBOJHOCTD Py OECKOHEYHOM pa3baByieHnu. [T0BUKHOCT MOHOB TMPOKCOHMSI U THAPOKCHIIA.
MocroBasi cxema U3MepeHHsl JIeKTPOIPOBOIHOCTH, OCTOSIHHASI COCY/a U ee orpejiesieHue. [IpruMeHeHrne MeToa OlleHK!
3JIEKTPOIPOBOJHOCTH ISl pacueTa KOHCTAHTHI Auccolranuu. KoHgaykromerpusi.

Tema 23. [ToaydyeHne, yCTOMYMBOCTh U KOATYJISIHUS KOJJIOHJIHBIX CHCTEM

KosnonaHble cHCTEMBI, MX OTJIMYUE OT UCTUHHBIX PacTBOPOoB. OCHOBHBIE OCOOEHHOCTH KOJUIOUJHOTO COCTOSIHUS.
Knaccudukauus gucnepcHbsix cucreM. TepMoarHaMUUeCKUE OCHOBBI YCTOYMBOCTH KOJUIOUAHBIX PacTBOPOB. MeTossl
THOJIyYeHHs ¥ OYUCTKH KOJUIOMAHBIX cucteM. CTpoeHue muLesuisl. Posb crabuimsaropa. 3aKkOHOMEPHOCTH, IPUYMHBL, OPOT
koaryJsiuy. Koarynsuus nos aeficTBUEM 3JIEKTPOJIUTOB. SIBJIEHNS HENIPABIIIbHBIX PAAOB. 3allUTa OT KAOTyJIALMN.

Tema 24. Heprexumusi, Kak 06J1aCTh COBpeMeHHONH XUMHYeCKOIl HAYKH.

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

TIepCIIEKTHBBI Pa3BUTHA. 3HaUeHHe HehTH B HAPOJAHOM XO3sIHicTBe. Pecypes n

pa3Mepsl J0OBIUM 1 TIepepadoTKu HepTH ¥ mprpogHoro rasa B Poccun u 3a

py6esxxom. HedrenepepabarsiBatoniast 1 HepTeXMMHUIECKast TPOMBIIIUIEHHOCTh

U ee Belyllasl pojib B 9KOHOMHKE Pa3BUTHIX CTPaH.

Tema 25. Knaccndukanus nedreii. Texnoaornueckast 1 TopapHas kjaaccugukanus nedrei

D pakimoHHBIH cocTaB HepTH. XUMUYecKmid coctaB He(ptu. Kitaccudpukanms HedTei, onpeaensomas HapaBieHne ux
repepaboTKHU: 1O IUIOTHOCTH, M0 XMMUYECKOMY COCTaBY, TexHosornveckas kinaccudukarms. [ludp Hedru. IMacnopr HedTu.
Xumrdecknii coctaB He(pTu 1 He(pTsHBIX crcTteM. CocTaB U cBOWCTBa HepTel. PU3NKO-XUMHUYECKHE CBOMCTBA He(pTer 1
He(TEPOIYKTOB.

Tema 26. XumMuueckuii cocTaB u cBoiicTBa HepTH.
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HedrsHbie yrieBogopoas! psiga arkaHoB. AnkaHbl B HepTsx. ['a3oo00pasHble ankansl. JKuakue u TBepple akaHbl. [TapachuHbr
U 1iepe3uHsbl. Pacnipesiesienre n3oMepoB yriieBo0poIoB psja ankaHoB. Lukioankansl HedTi. CoaepraHue HUKIJIOATKAHOB B
HedTsaX. MOHOLIMKIIMYECKUe, MOTUIUKINYECK e

LUKJI0AJIKaHbL. MeTtoapl nonydenus. HapTeHOBbIE yriieBOJOPO/ B BRICOKOKHITAIIMX (PPaKIIUiA.

Apomatuyeckue yrieBoaopo sl HedTH. TUIbl apoMaTHYECKUX YIIeBOJOPOAOB HE(PTH U UX coJepKaHNue B He(PTAX U He(PTSIHBIX
(paxumsix. Hanpapienusi npuMeHeHNs apoOMaTHYeCKHX YIJIEBOAOPOAOB B HerenepepaboTKe N HehTEXUMHUHU.

CepHucTsle coefHeHUs He(pTH. XapaKTEPUCTUKA CEPHUCTHIX COSTUHEHNH U
UX ornpezesieHue B Heprsx. [lepcrekTHBh MX NPaKTUYECKOro UCIOJIb30BaHUSI.
CozepxaHue cepbl B pa3M4HbIX HEPTIX U He(PTePOAYKTaX.

ABOTHUCTBIE ¥ KUCTOPOHbIe coeqrHeHus1 HepTu. CMoarcTo-achabTeHOBbIE BEllleCTBA. XapakTepUCTUKA U OIpeieieHUe B
HeTX.

Hedrsausie kucnorsl. CmonucTo-acaibTeHOBbIe BelllecTBa. Pasienenue u
XapaKTepHCTHKA.
Tema 27. B3aumHble npeBpanieHusi yriaeBoa0poaoB HepTH

Tepmudeckuie npeBparieHus yrieBogopoaoB Hedtu. TeopeTrueckue OCHOBbI TEPMUUECKHX MPOLIECCcOB. PaqukanbHO-LEHOM
MEXaHH3M KpeKHMHra yrieBoJopojoB. Tepmuueckuit kpekuHr. [Iponecc nuponusa. KokcoBanue. BucOpekuHr.

Karanmtrdeckue npeBpalieHus yrieBogopoaos Heptu. TeopeTrnueckrne OCHOBBI KaTaIMTUIECKHX IporieccoB. Karanusaropsl,
WX COCTaB U IIPUPOJA KATAJIUTUYECKON aKTUBHOCTH. KapOKaTHOHHBIA MeXaHU3M KPEKHMHIa YIJIEBOJOPOIOB Pa3IMYHbIX TUIIOB.
KarannTrdaeckuii KpeKkuHr.

Karanutudeckuil pucdpopmuHr. ['uapokpekuHr u rugporeHesanys. Mzomepusanus. AJTKIIMpOBaHKE.

Tema 28. OcHOBHbIE KOHIIENIINH MPOUCX0KAeHNs He(DTH U raza

OCHOBHbIE KOHIIEIIIMH POUCXOKICHHUS HedTH 1 raza U 0Opa30BaHKsi OCHOBHBIX KJIACCOB coenHeHui Hedtu. Teopus o
OGUOreHHOM MpoKCXoXkaeHnn HedTr. Pa3BuTre MpecTaBieHnii 00 OpraHuueckoM NpoucxoxaeHnn Hepti. OTKphiTHE B

HeTsIXx GUOMOJIEKYI-NMOP(PUPUHOB, N30MTPEHOUHBIX YTIIIEBOIOPOIOB, HOPMAIbHBIX ajkaHoB oT C17 u Bblile,
HOJIMLMKJIMYECKUX YIIIeBOAopoJoB. Heopranuueckas KOHLEILMS IPOMCXOXKASHU He(pTH U rasa.

5. IlepeyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaloMUXCs Mo
JUCHUNIIHE (MOLYJII0)

CamocrosTesbHas padoTa 00y4aIOIIMXCs BEIIOIHAESTCS MO 33AaHUI0 U IPH METOOUYECKOM PYKOBOACTBE MperofaBaTesis, Ho 6e3
€ro HeloCpPeACTBeHHOro yyactust. CamocTosiTesbHas paboTa MOAPa3AeNseTcsl Ha CaMOCTOSITEbHYI0 Pa0oTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTebHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIBbHBIX TeM (pa3zielioB) JUCHUILIMHEL, TaK U IPOPadOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HaTIpaBJIeHHbIE Ha 3aKpeTieHNe 3HaHNI 1 OTPaOOTKY YMEHHI M HAaBBIKOB,
FOTOBATCS K TEKYLLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzanyst CaMOCTOSITENILHON padoThl 0OYYaIOIINXCS perJIaMeHTPYETCsl HOPMaTUBHBIMU JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JIMTEPaTypOl 1 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsmok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

[Mucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 Hosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuiT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHoro yupesxaenus "Kazanckuii (ITpuBomkckmi)
(penepaspubIil yHUBEpCUTET"

INpaBuna BHyTpeHHEro pacrnopsjka esepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOT'O 00Pa30BaTe/IbHOTO YUPEkKJEHH BBICLIIETO
nipodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akTHI KazaHckoro (ITpuBosskckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/ OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

q)OH,Z[ OLCHOYHBIX CPEACTB M0 JUCHUILJIMHE (MOIIyJHO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUCHOYHBIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMe)KyTO‘IHOfI aTTeCTalluu.

B choHJie OIIEHOYHBIX CPENICTB COAEPKUTCS CleyoInas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 UCHUILINHE (MOYJI0);
- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

SAEKTPOHHBH
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- OIMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeypbl OLIEHUBAHUS /151 KaXKJI0TO OLIEGHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJOTr0 OIIEHOYHOTO CPEJICTBA;

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

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

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

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

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

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

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

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

Bonpocs! ¥ TeCT-KOHTPOJIb IJIs1 CAMOCTOSITENIBHOIM 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%EI]

3apanus no kypey xumud - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Kypc neximii o (pu3nveckor M KoUIouaHou xumMud - http://kpfu.ru/docs/F2047204685/chem0014.pdf

[pakTyeckoe pyKOBOJCTBO K JIAOOPATOPHBIM padoTaM 1o (PU3NUECKOM M KOJUIOUAHON XUMHUH. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf

IporpamMma 1 BOIPOCHI Jjist CAMOCTOSITENIbHON padoThi 110 Kypcey "OOras xumust'" -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

TecroBsle 3aaanus o xumu - http://kpfu.ru/docs/F560311606/chem0033.pdf

9. MeToauuecKne YKa3aHUA JIA 00yUaIOMMXCS M0 0CBOEHUIO JUCIHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanueckue peKoMeH amuu

JICKIMY KoHcniekTpoBaHue JIEKIUH - CJIOKHBII BUJ] By30BCKOH ayIMTOPHON paOOThl, IPEAINOIATaoNMA MHTEHCUBHYIO
YMCTBEHHYIO JesATeIbHOCTb CTyileHTa. KOHCIIeKT sIBJIsieTcsl OJIe3HBIM TOT 1A, KOT/a 3alMCaHo camoe
CYLIECTBEHHOE U CIeJIaHO 9TO caMuM oOy4vatommmcs. He Hamo cTpeMuThbes 3ammcarh JOCJIOBHO BCIO JIEKLMIO.
Takoe "KOHCHIEKTUpOBaHUE"' IPUHOCUT GOJIbIIIE Bpea, YeM Nouib3bl. Llenecoobpa3Ho BHavase MOHATh OCHOBHYIO
MBIC/Ib, H3/1araeMylo JIEKTOPOM, a 3aTeM 3anucath ee. JKenateabHo 3aluch OCYIECTBIATh Ha OJHON CTpaHuLe
JIMCTA WJIM OCTaBIIAAA MOJIs], HA KOTOPBIX MO3HEE, IPH CAMOCTOATENIbHOR padoTe ¢ KOHCTIEKTOM, MOXKHO CAENaTh
JOTIOTHUTEbHBIE 3aIIICH, OTMETUTD HEIIOHATHBIE MECTa.

KoHcnekT jekuuy JIydiie NoApa3AeaaTh Ha MyHKThI, COOM0AAsA KPaCHYIO CTPOKY. TOMY B OOJIBILOH CTeNeH:
OymyT CocoOCTBOBATH BONPOCH IIJTaHA JIEKLMH, TIPeAJIokKeHHble penogaBatessM. Ciefyer odpaaTh BHUMAaHUE
Ha aKLEHTBI, BBIBOJBI, KOTOPBIE JIeJIaeT JIEKTOP, OTMeYas HanboJjiee BaKHbIe MOMEHTHI B JICKLIMIOHHOM MaTepuae
3aMeYaHUsAMH "BaXHO', "XOPOIIIO 3aOMHUTB" U T.I. MOXKHO /Ie1aTh 3TO U C IOMOIIBI0 Pa3HOIBETHBIX MapPKEPOB
WM py4YeK, OJUepKBasi TEPMUHBI U ONIpeJieIeHHUs.

LenecoobpazHo pa3padoTaTh COOCTBEHHYIO CUCTEMY COKpallleHHii, abOpeBuaTyp u CMMBOJIOB. OJIHAKO Mpu
JabpHenen paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIy4llle 3aMEHUTh OOBIYHBIMH CJIOBAMH JU1s1 OBICTPOTO 3pUTEIBHOTO
BOCIIPUATHS TEKCTA.

PaboTas Ha/l KOHCIIEKTOM JIEKLIMH, Bceria He0OX0OMMO HUCIIOJIb30BaTh He TOJIbKO Y4eOHHUK, HO U Ty JIUTEpaTypy,
KOTOPYIO JOIMOJHUTEIbHO PEKOMEH/I0BAJ JIEKTOp. VIMEHHO Takas cepbe3Hasi, KpOnoTauBasi paboTa C JIEKLMOHHBIM
MaTepuajIoM IO3BOJUT ITyOOKO OBJIAETh TEOPETUUECKUM MATEPHAIOM.
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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;
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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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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenne moaroropku: 21.03.01 - Hedrerazoroe neno
ITpocuib nogroroBkyu: PaszpaboTka MecTOpoXIeHNH YIIeBOLIOPOIOB

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus1 Mo odpa3oBatesibHON nporpamme: 2021

OcHoBHas JuTepaTypa:
1. AxmeroB, H. C. O6mias 1 HeopraHudyeckasi Xumus : yueOHuK 11st By3oB / H. C. Axmeros. - 12-e u3p., crep. -
Cankr-IletepOypr : Jlanp, 2021. - 744 c. - ISBN 978-5-8114-6983-3. - Tekct : anekTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/153910 (nara o6pamenus: 11.02.2021). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.
2. OcHoBbl (puznveckoit xumun. B 2 4 : yueOnuk / B. B. Epemun, C. U. Kapros, . A. Ycnenckas [u ap.]. - 5-e uzg., nepepad.
¥ po1. - Mockga : Jlabopatopus 3Hanuii, 2019. - 625 c. - ISBN 978-5-00101-633-5. - Tekcr : anexTponHslii // JlaHs :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/116100 (garta obpamenus: 11.02.2021). - Pexum
JIOCTYIIA: IJIs1 aBTOPU3. TTOJIb30BaTEIEH.
3. I'enbpman, M. . Heopranndeckas xumusi : yaeoHoe nocodue / M. U. I'enbdpman, B. I1. FOctparos. - 2-e uzg,., crep. -
Cankr-IletepOypr : Jlanb, 2021. - 528 c. - ISBN 978-5-8114-0730-9. - TekcT : aneKTpoHHSI // JIaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/167909 (nata o6pamenus: 11.02.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.
4. CeepmiioBa, H. JI. O61asi u HeopraHu4eckasi XMMUsi: 9KCIIepUMEHTaIbHbIE 3a/Ia4M U yIIpaxHeHus : yuedHoe nocodue / H. [1.
CeepaiioBa. - Cankr-IlerepOypr : Jlanb, 2021. - 352 c. - ISBN 978-5-8114-1482-6. - Tekcr : anekTpoHHbIii // JlaHb :
aJIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/168558 (narta obpamienus: 11.02.2021). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. N0JIb30BaTeNeN.
5. Adpanacspes, b. H. ®dusmueckas xumus : yuebHoe rocooue / b. H. Adanacees, 1O. I1. Akynosa. - Cankr-IlerepOypr : Jlans,
2021. - 416 c. - ISBN 978-5-8114-1402-4. - Texcr : 3neKTpoHHbIH // JIaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/168461 (mata o6pamenus: 11.02.2021). - Pexxum mocTyna : 1Mo MOIKCKeE.
6. Psi60B, B. [I. Xumus Hedr 1 raza : yuedHoe nocodue / B.J1. Psi6oB. - 3-e u3a., uctp. u jgor. - Mocksa : UTHOPA-M, 2021. -
311 c. - (Bsiciiee oopazoBanue: bakanaBpuar). - DOI 10.12737/1017513. - ISBN 978-5-16-015106-9. - Tekcr : 971eKTPOHHBIN.
- URL: https://znanium.com/catalog/product/1017513
(mata oopamenus: 11.02.2021). - Pexxum mocTyma : o HOAIICKE.
7. Kypc nekuuii 1o (pu3nIecko U KOJUIOMJHON XUMHUM: YU4eOHO-METOMIECKOe MOCOOUe AJIs CTYJEHTOB Ie0JIOrMYeCKOro
(akynbrera; / M.A. 3uranmmH, B.B. 'opbauyk . - Kazanb: Kazanckuii yuuepcuret, 2014. - 65 c. - TeKCT : 3JIeKTPOHHBIH.
URL: http://libweb.kpfu.ru/ebooks/publicat/0-763597.pdf (nara obpamenus: 11.02.2021). - Pexxum 0cTyna: OTKPBITHIM.

JonmoJHUTeIbHAS JUTEpaTypa:
1.001mas 1 HeopraHMuUyecKast XUMUsI: y4eOHOe IocoOue Il CaMOCTOATENbHON padoThl cTyneHToB / Kazan. denep. yH-T; [Hayd.
pen.: A.X.H., ipod. ®. B. [leBsros, a.x.H., mpod. H. A. Yiaxosuu].- Y.1. O6mas xumus / [coct.: P. P. Amupos u ap.].- Kazaus:
Kazanckuiil yausepeurer, 2011. - 142 c. Tekcr : anekTponHslid. - URL:
https://kpfu.ru/docs/F355537540/neorg].pdf
(mata obpamenus: 11.02.2021). - Pesxxum gocTyna: OTKpPBITBIH.
2. O61mas 1 HeopraHMYecKast XMMHsI: Y4eOHOe MocoOHe 1JIs1 CAMOCTOSTENIbHOM paboThl cTyaeHToB. Yacts IL.

Xumus anemenTos / I'.A.Booc, T.W.Brrukora, ®.B.[leBsaros, }0.1.3saBkuna, H.JI. Ky3smuna, M.IL.KyteipeBa, H.A.YnaxoBuy,
P.I".®urneBa, B.B.Yesena. - Kazans: Kazanckuii yausepcuret, 2011. - 140 c. Tekcr : anekrpoHHsIid. - URL:

https://kpfu.ru//staff_files/F1474925045/Rukovodstvo.po.obschej.himii_chast.II_2011end.pdf (nara o6pamenus: 11.02.2021).
- Pexxum poctyna: OTKpBITHIH.

3. TlonoBa, A. A. dusnueckas xumusi : ydeObHoe rocodue / A. A. Tlorosa, T. B. ITonosa. - Cankt-IlerepOypr : Jlanb, 2021. -
496 c. - ISBN 978-5-8114-1796-4. - Tekct : anekTpoHHsIi // JlaHp : 31eKTpOHHO-OubIMoTeyHas cucrema. - URL:
https://e.lanbook.com/book/168801 (nara obpamenus: 11.02.2021). - Pexxum jroctyna: Juist aBTOpU3. TOJIb30BATEIICH.
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4. TurmoBble pacyeThl IO (PU3NIECKOU U KOJUTOMIHON XUMHUM : yaeOHoe ocooue / A. H. Baciokosa, O. I1. 3agaunna, H. B.
Haconoga, JI. U. [Tepenénkuna. - Cankt-IlerepOypr : Jlanp, 2021. - 144 c. - ISBN 978-5-8114-1605-9. - TekcrT : 9)1eKTPOHHBII
// Jlans : anexTpoHHO-OMOMMOTEeYHas crcteMa. - URL: https://e.lanbook.com/book/168647 (mara odpamenus: 11.02.2021). -
PexuM moctyna: Iist aBTOpH3. MOJIb30BaTeNeH.

5. Badkuna C.C., Booc I'.A., Briukosa T.W., [lepsatoB @.B., Ky3smuna H.JI., Kyteipesa MLII., Canbhukos F0.1., CanpsikoBa
3.A., Tumomienko F0.M. Mertoanueckoe nocodue 1o odIiei XUMUK J1JIs1 CAMOCTOSITEIbHOM paboThl CTYIeHTOB. - Ka3aHb:
Kazanckuii yausepeurert, 2009. - 131 c. Tekcr : anekrponHsiii. URL:
http://kpfu.ru//staff_files/F1033235134/Rukovodstvo.po.obschej.himii.dlya.smezhnikov_2009.pdf (naTa oOpamuieHus:
11.02.2021). - Pexxum mocTyna: OTKPBITHIHA.

6. ConomoHOB, b. H. MeTonueckne pa3paboTKH K PAKTUKYMY IO (PU3UUECKOH XUMUH IJIs1 CTYJEHTOB XUMHYECKOTO
(hakynpTera: yue6HO-MeTonMIeckoe nocodue / b. H. Conomonos, B. B. Hoeukos, M. A. Bapgonomees]; Kazanb : Kazanckuii
yHuBepcuret, 2015). Y. 2: Xumnueckast KUHETUKA - BeIx. faH. opur. nieu. usf.: Kazans, 2012. - 36 c. - TeKcT : 31eKTpOHHBII

URL:http://libweb.kpfu.ru/ebooks/publicat/0-799136.pdf
(mara obpamenus: 11.02.2021). - Pexum goctymna: OTKPBITBIH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenne moaroropku: 21.03.01 - Hedrerazoroe neno

ITpocuis nogroroBkyu: PaszpaboTka MecTOpoXIeHNI YIIeBOIOPOIOB

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana oOyueHus Mo oOpa3oBatesibHON 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.

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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