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1 Hesapb 1 3a1a4M OCBOEHHUS TUCHHUILIMHBI.

[IporpaMma JuCHMIUIMHBI cocTaBieHa Ha ocHoBe TpeboBanuii @®I'OC BIIO mno
HarnpasiieHuto noarotoBku 04.03.01 Xumus. Ilpennasnadena st 0akaiaBpoB, 0Oy4YarOIIUXCS
1o nporpamMmmam «Heopranuueckast XUMHsI 1 XUMUSI KOOPAWHALMOHHBIX COEUHEHUID, «XUMUs
OKpYKAIOIEH Cpe/ibl, XUMUYECKast SKCIIEPTH3a U IKOJIOTHIECKasi 0e30MacHOCThY (TIEPBBIN T0JT)

Lean ocBoeHUsT AUCHUTUIMHBL:  [{ehi0 0CBOCHUS TUCIUTIIIUHBI SIBIISIETCS TEOPETUYECKAS
U IpaKTHYecKas MOJAr0TOBKA CTYJEHTOB 110 OCHOBHBIM ((yHIaMEHTAIbHBIM) pa3zenaM oOiei u
HEOPraHMYeCKOM XMMHUHU C YIETOM COBPEMEHHBIX TCHACHIIMI pa3BUTH XUMUYECKON HAYKH, YTO
obecrieunBaeT perieHue 3aaad oyaymieit mpopecCHoOHAIbHON IS TEIHbHOCTH.

3apaum: 3a1a4aMu HEOPTraHUYECKON XUMUH SIBIISIIOTCS U3yUYCHUE:

- COBPEMEHHBIX MPEJICTABIICHUN O CTPOECHUH BEIIECTBA, O 3AaBUCUMOCTH CTPOCHUS U CBOWCTB
BEIIIECTB OT TMOJIOKEHUSI COCTABJISIIOIIUX UX 3JIEMEHTOB B [leproanueckoii cucreme u
XapakTepa XUMHYECKOW CBS3H;
- IPUPOABl XUMHUYECKUX PEAKIINH, HCTIOIB3YEMBIX B MPOU3BOJICTBE XUMUYECKUX BEIIECTB U
MaTepuaioB, KHHETHYECKOTO U TEPMOIMHAMUYECKOTO TTOIX0/I0B K OTTUCAHUIO XUMUYECKUX
MIPOIIECCOB C IEJIbI0 ONITUMM3AINN YCIOBUN WX MTPAKTUUECKON peasin3alinu;
-BOKHEHIINX CBOMCTB HEOPTraHUYECKUX COCAMHEHUI U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCHMOCTH OT TIOJIOKEHHSI COCTABISAIOMMX HMX JyeMeHToB B [lepmoanueckoii cucreme.
[ToArOTOBKAa  CHENMANNMCTa  YAOBJETBOPSAIOMEro  TpeboBanusiM  MPOGECCHOHATBHOTO
crangapra «llemaror (memaroruueckasi NESITEIBHOCTh B cdepe IOMIKOJIBHOTO,
HAa4YaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero oOmero oOpa3oBaHMS)

(BociuTaTe b, YUYUTENh)» YTBEPKACHHBIM mpukazom MuHTpyna Poccum ot 18
okTsa0pst 2013 1. N 544n

2 Mectro nucunmiunbl B ctpykrype OOII BITO

JlucuumiimHa OTHOCUTCS K 00s13aTenbHOM YacT yueOHoro nukia — b1.0.06.01 moxyns
«XUMHS» 1 OCHOBBIBAETCS HA 3HAHUSIX, HABBIKAX M YMEHHUSX, IPUOOPETECHHBIX B PE3YJIbTATE
OCBOCHHS XUMHUH, GU3UKH U MATEMATUKH B CPEHEN IIKOJIE. Y CIIEIITHOMY OCBOEHHIO
JUCIUIUTMHBI COMYTCTBYET MapajuieibHOE U3y4eHHe (PU3UKU U MAaTEeMAaTUKH KaK 0a30BBIX
€CTECTBEHHOHAYYHBIX TUCIUILINH.

N3yuenue pucuumnnnabl «Heopranudeckas XuMus» Kak Mpe/IIeCTBYIONIEH cOCTaBIsSET

OCHOBY JTAJIbHEUIIIEr0 OCBOCHUS CIEAYIOIUX TUCIUIUINH: « «Du3ndeckast U KOJIOUAHAS
XUMUS», K AHATTUTAYECKAST XUMUS.

N3ydeHne naHHON MAMCUUIUIMHBI HANpaBICHO HAa OCBOEHHE OOOOIIEHHBIX
TPYIOBBIX ()YHKIIHIA
IIC «Ilemaror (memaroruueckas AEATEIBHOCTh B cdepe ITOIIKOIBLHOTO,
Ha4aJbHOTO OOIIEro, OCHOBHOTO OOINEro, CpPEJHEro O0OIIero oOpa3oBaHMS)
(BocnuTaTENb, YUYUTENb)» YTBEPXKACHHBIN mMpukazomM Muntpyna Poccum ot 18
okTsiops 2013 1. N 5445 OT® - Tlemarormueckas AESITEIBHOCTh TIO
MPOEKTUPOBAHUIO U peain3aliui 00pa30BaTENbLHOTO MPoIecca B 00pa3oBaTeIbHbIX
OpraHu3anusaX AOILIKOJBHOT0, HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIET0, CPEIHETO
ob11ero oOpa3zoBaHus



3 TpeOoBaHus K pe3yJibTATAM OCBOCHUS COAEP:KAHUS AUCIHUIIIUHBI
3.1.971emMeHThI 00111eKyIbTYPHO-NIPO(eccnonHaIbHbIX KoMmneTenunii (OIIK),
¢dopmMupyeMbIX JTAHHOM IUCHHUILIHHOM
OIIK-1. CnocoGeH aHanu3upoOBaTh U HHTEPIPETHPOBATH PE3YIILTATHl XUMHUYECKUX
HKCTIEPUMEHTOB, HAOIIOACHUN 1 H3MEPEHHUI

OIIK-2. Cioco6eH mpoBOAMUTH C COOFOICHUEM HOPM TEXHUKU OC30IMaCHOCTH
XAUMUYECKAN IKCIIEPHIMEHT, BKIIFOUAsi CHHTE3, aHAJIN3, U3YYCHHE CTPYKTYPHI H CBOICTB BEIIECTB
¥ MaTepHajoB, UCCIEIOBAHHUE MPOIIECCOB C UX YIaCTHEM

OIIK-3. CnocoGeH NMpUMEeHSTh paCUeTHO-TEOPETUUECKUE METOIBI ISl U3yUCHUS
CBOWCTB BEIIECTB U IIPOIIECCOB C UX YIACTHEM C HUCTIOJIH30BAHUEM COBPEMEHHOM
BBIUMCIIATEIBHOW TEXHUKU

OIIK-4. Cnoco0eH miaHupoBaTh padOThl XUMUUYECKOHN HANPaBICHHOCTH, 00pabaThIBaTh
Y MHTEPIIPETUPOBATH MOYYSHHBIE PE3YIbTATHI C UCTIOIB30BAHNEM TEOPETHUECKUX 3HAHUHA U
MPAKTUYECKUX HABBIKOB PEIICHUS MaTEMATUIECKUX U QU3NIECKUX 33124

OIIK-6. Cioco6eH npecTaBsATh Pe3yIbTaThl CBOEH pabOThI B YCTHOM M MUChMEHHOM
(dopMe B COOTBETCTBHY C HOpMaMH U TIPAaBUIIAMH, TPUHATHIMHU B PO(PECCHOHATBHOM
cooOmiecTse

3.2.Pe3yabTaThl 00pazoBaHusi, GopMHUpPyeMOro JaHHOH AMCUMILINHON
3.2.1.B pe3yabTaTe 0CBOCHUS JUCHUNIMHBI 00YUAIOIIUICS T0JI2KEH 3HATD:

-OCHOBBI COBPEMEHHBIX TEOPHUIl B 00JIaCTH HEOPTaHWMYECKONW XUMHH M CIIOCOOBI MX MPHUMEHEHUS
IUTSL PEIICHUST TEOPETUYECKUX M MTPAKTUYCCKHX 32/1a4 B JTFOOBIX 00JIACTSIX XUMUH,

-OCHOBHBIC TTOHATHUS ¥ 3aKOHBI XUMUH, TEPMUHOJIOTHIO U HOMEHKJIATYPY BaKHEHIIINX
XAMUYECKUAX COCTUHECHHIA;

- COBPEMEHHBIE MPEIICTABIICHHS O CTPOSHHH aTOMOB, MOJIEKYJI M BEIIECTB B Pa3IHIHBIX
arperaTHbIX COCTOSIHUSX;

- IPUPOJTY ¥ THUITBI XUMHYECKOU CBSI3H;

- METOJIOJIOTHIO MPUMEHEHHSI TEPMOIMHAMHYECKOTO U KHHETUIECKOTO IOIX0JI0B K ONHCAHHIO
XUMHUYECKHX IPOIIECCOB;

- crienU(UKY CTPOCHUS ¥ CBOMCTBA KOOPIUHAIIMOHHBIX COCAMHCHUIA,

-XapaKTEPUCTHKY DJIEMEHTOB U X BOKHEHIITUX COCTNHEHHIA,

- 3aKOHOMEPHOCTH U3MEHEHHSI (PU3MKO-XUMHUYECKUX CBOMCTB MIPOCTHIX M CIIOKHBIX BEIIECTB B
3aBHCHUMOCTH OT ITOJIOKEHHSI COCTABIISIOIINX WX JIeMEHTOB B [lepuoiueckoii cucreme;

- OCHOBHBIC TPaBUJIa OXPaHbI TPYJa U TEXHUKU 0E€30MaCHOCTH MPU PadOTE B XUMHYECKOU
J1abopaTopum

3.2.2.B pe3yabTaTe OCBOCHUS JUCHUILIMHBI 00YYAKOLIUIICS J0JIKEH YMETh:
-CaMOCTOSITENIbHO CTaBUTh 3a/1a4y MCCIIEJOBAHUS B XUMHUECKUX CHCTEMaxX, BBIOMpATh
ONTUMAJIbHBIE TIYTH U METO/bI peIlIeH!s 0J00HBIX 33]Ja4 KaK HKCIIEPUMEHTAIbHBIX, TaK U
TEOPETUYECKUX;
-00Cy)KJaTh pe3ynbTaThl UCCIEI0BAHUM, OPUEHTUPOBATHCS B COBPEMEHHOI! IUTEeparype 1o
HEOPraHMYeCKON XMMUH, BECTH HAyYHYIO TUCKYCCHUIO IO BOIIPOCAM HEOPTaHUYECKOW XUMUH.
paboTaTh ¢ XMMUYECKMMH PEAKTHBAMU, PACTBOPUTENAMH, Ta00PATOPHBIM XUMHUYECKHM
obopynoBaHueMm;
- IPOU3BOJIUTH PACUETHI, CBSA3aHHBIE: C IPUTOTOBICHUEM PAaCTBOPOB 3aJaHHON KOHIIEHTPALUH,
OTPEJEIIEHUEM TEPMOJINHAMUYECKUX U KNHETUYECKUX XapaKTEPUCTUK XMMHUYECKHUX IPOLIECCOB,
OTIpeIeIeHNEM CTeXHOMETPUU XUMUYECKUX PEAKIIMiA, OllpeiefieHHeM YCIOBUIA 00pa30BaHUs
0CaJIKOB TPYZIHOPACTBOPUMBIX BEILECTB U JIp.;
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- HCTIOJIB30BATh MPUHIIHUI IEPUOANYHOCTH U [leproauyueckyro cucteMy i peAcKa3anus
CBOMCTBA MPOCTBIX U CIOKHBIX XUMHUYECKUX COSAMHEHUI 1 3aKOHOMEPHOCTEH B X H3MEHEHUH;
- IPOBOJIUTH MPOCTON y4eOHO-HUCCIIEI0BATENILCKUIN SKCIIEPUMEHT Ha OCHOBE BJIa/ICHHS
OCHOBHBIMH NIPHEMaMU TEXHUKU paboT B J1abopaTopuu;

- MPOU3BOJAUTH OLEHKY TOTPEUIHOCTEN PE3yIbTaTOB (PU3UKO-XUMUYECKOTO IKCIIEPUMEHTA,

- 0OpMIIATE Pe3yIbTATHI SKCIIEPUMEHTATIBHBIX U TEOPETHUECKUX PadboT, POpMYyTHpPOBATH
BBIBO/IBI.

3.2.3.B pe3yjabTaTe 0CBOCHUS JUCHUIIMHBI 00Yy4AIOUIUIICS T10JIKEH BJIAAETh:
-OCHOBHBIMH IIPUEMaMH MTPOBEACHUS (PU3NKO-XUMHUYECKIX H3MEPEHHIA;
-METOJIaMH KOPPEKTHOM OLICHKU MOTPEIIHOCTEN NP IMTPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;
- TCOPCTUICCKMMU MCTOJaMH OITMCAHU A CBOMCTB IMPOCTBIX M CJIOKHBIX BCUHICCTB HA OCHOBC
QJICKTPOHHOTI'O CTPOCHHA UX aTOMOB U ITIOJIOKCHUA B HepHOHquCKOﬁ CUCTEMC XUMHNYCCKUX
AIIEMEHTOB;
- OKCIICPUMCHTAJIBbHBIMH MCTOAaMHU OIIPEACTICHUSA XUMHWYCCKUX CBOMNCTB U XapaKTCPUCTUK
HCOPraHNM4CCKUuX COCI[I/IHeHPlﬁ.

B cootserctBuM ¢ npodeccuonansHeiM - ctangaprom  «Ilemaror (memarormueckas
JEATENBHOCTh B c(epe JOMKOIBHOT0, Ha4yaabHOrO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero oOmero oOpa3oBaHusA) (BOCIUTATENb, YYHUTENb)» YTBEP>KICHHBIM
npukazoM Muntpyna Poccum ot 18 oktsiops 2013 r. N 544u TO - A/01.6
O6menenarornueckas ¢pynkuus, A/02.6 BocnurarenbHas aestenbHOCTb, A/03.6
Pa3zBuBaromniass  gestenbHocTh, B/03.6 Ilemarormueckass OesATEIBHOCTH IO
peanu3aiy IporpaMM OCHOBHOTO M CpEJIHETo 0011ero oopa3oBaHus

4 CopepxaHue U CTPYKTypa DUCHUILIMHBI «HeopraHudeckas XUMUS» HepeueHb OUeHOUHbIX
cpeocme u konmpoaupyemvix komnemenyuii: OIIK-1; OIIK-2; OIIK-3 OIIK-4 OIIK-6.

4.1 Conepxxanue pa3aejoB IMCUUIINHBI (Jlexkums)

Taoauua 1. TeMbl JeKIIMOHHLIX 3aHATHH

Ne Haumenos Conepxanue pasnena Kon Haumeno
pas- aHue KOHTPOJIHPY BaHHe
nena paszena eMoii OLIECHOYHO

(Momyns) ro
KOMIICTEHIH | cpexcra
u (nm ee
YaCTH)
1 2 3 4
1. Ipeamer u 3agauu xumun. MecTo XUMHHU B cUCTeMe 0]]](.];
«Xumus ecTecTBeHHbIX HayK. [Ipeamer u 3amaun xumun. OCHOBHEBIE OIIK-2: Komnok-

1 KaK HayKa. | 3aJa4d COBPEMEHHOH HeopraHmdeckoi xumuu. CoBpeMeH-HbIE OITK- 3’. BUYM,
CrpocHre | HampaBIICHHS Pa3BUTHA XUMHUYECKOW HAyKH. XuMmudeckas hopma ) KOMIIBIO-
BEIIECTBa» | ABIDKEHHS MATEpUH. XUMUS KaK CHCTeMa 3HAHHUI O BEIIECTBAaX — OIIK-4; TEpHOE
CoBpeMeH | MX COCTaBe, CTPOGHMH M XHMUYECKOH CBSA3M. OIIK-6 TECTHPO-
HBIC 2. ATOMHO-MOJIEKYJIApPHOe yueHne. OCHOBHBIC XUMUICCKIE BaHUE
MpOoOJIEMBI | TIOHSATHS: aTOM, MOJIEKYJIa, IPOCTOE BEIIECTBO, XUMUUECKOE
HEOpTaHWY | COCAMHEHHE. XUMHUYECKHHA deMeHT. M30Tormbl. ATOMHAS 1
ec-Kou MonekynspHas Macca. Moinb, MOJISIpHAst Macca, MOJISIpHAsI
XUMHU. KOHLIEHTpallMs BELIECTBA.

OcHOBHBIE 3aKOHBI AaTOMHO-MOJIEKYJISIPHOT'O y4€HHS. 3aKOHBI:
COXpPaHEHUs1, KPaTHBIX OTHOLIEHHM, IOCTOSIHCTBA COCTaBa,
00BEMHBIX OTHOIICHHUH. 3aKoH ABOraapo. 3aKoH 3KBUBAJICHTOB.
CoennHEHNS TOCTOSTHHOTO U TIEPEMEHHOT0 COCTaBa.

I"a3oBble cucteMbl. ['a30Bble 3aKoHbl. MieanbHblil ras.
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VYpasuenune MenaeneeBa — Knaneiipona. IlapiuansHoe naBneHue
ra3a B CMECH, OTHOCUTEJIbHAs IUIOTHOCTH I'a30B.

3. CtpoeHue aTOMA M JICKTPOHHBIX 000J10YEK aTOMA.
OKcneprMeHTaIbHBIE OCHOBBI COBPEMEHHON TEOPHU CTPOCHUS
aToma. SInpo u snektpoHHas oboouka. [lmanerap-Has Moaesb
aToMa U noctynarsl bopa, mpoTUBOpednst MOZIENH.

Jyanu3m B oBeIeHUN MUKpoYacTHll. BoiHoBas npupona
3JIEMEHTapHBIX YacTull. Y paBHEHUE e bpoiind, npuHmmn
HeonpeneneHHocTH [ eiizendepra. KBantoBomexannueckas
MOJIeNIb aToMa Bojioposa. BonHoBoe ypasHenue lllpenunrepa.
BonHoBast pyHKIMS U 3JI€KTPOHHASI TUIOTHOCTD 3JIEKTPOHOB B
aToMme. PaguanbHoe U yriioBoe paclpeeneHue 3JIeKTPOHHON
TUIOTHOCTH B aTOME.

KBaHTOBBIE 4nClla. ATOMHBIE OpOHTaIN. DHEPreTHYECKUE
YPOBHH AJIEKTPOHA B aToMax. Bun s-, p-, d-, - aToMHBIX
opOuraneit. [Tpunnun [Maynu. [IpaBuno XyHna u nopsiiok
3aroJIHeHUs1 aTOMHBIX opOuTaiei. [IpuHuMn HanMeHbIIeH
sHepruu. [IpaBuia Kieukosckoro. [Tonsitue 06 3¢ dpexTnBHOM
3apsze aapa aToMa. DKpaHUpPOBaHUE 3apsiia sIpa AIEKTPOHAMH.
4.1lepuonnyeckuii 3axon u [lepuognyeckas cucrema
XHMUYECKHUX )JIEMEHTOB € TOYKH 3PeHUs TEOPHH CTPOEHMUSI
aroma. [lepuoanyHOCTD CBOICTB 3JIEMEHTOB.

Oco0OeHHOCTH 3aIoJIHEHHS 3JIEKTPOHAMH aTOMHBIX OpOHTalIel U
(bopMupoBaHue NEPHOMIOB. $-, -, d-, f~3IEMEHTHI U UX
pacronoxxeHue B nepuoandeckoi cucreme. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AIEMEHTOB M UX NEPHOJUYHOCTb.
I'naBHbIe ¥ 0O6OYHBIE OArPYIIILL. Pa3nuunbie GopMbl TabmuIL
NIEPUOANYECKOM cucTeMbl. IIepnoauuHOCTh CBOWCTB aTOMOB.
Paanycel atoMoB 1 MOHOB. OpOuTabHbIC U APPEKTUBHBIC
panuycsl. Vi3aMeHeHHe aTOMHBIX ¥ HOHHBIX paJinyCcoB IO NEpUoaaM
u rpynnaM. Dpdekts d- u f-cxxatust. IoHN3alMOHHbII MOTEHIIAT
U €r0 U3MEHEHHE 110 NepuojaM u rpynmnam. dakTopsl,
OIpeAENAOIINE BEIUINHY HOHU3ALMOHHOTO IIOTEHIUAIA.
CpoZICTBO K 3JIEKTPOHY M €r0 U3MEHEHHE 10 [IEpUOJaM U IpyIam.
@DaKTopBbI, ONPEACIIAIONINE BETUIUHY CPOCTBA K SJIEKTPOHY.
[onsiTHe 006 3mMeKTpoOTpHULIATENTB-HOCTH AileMeHTOoB. [lIkana
ITonuura. MI3MeHeHne BEIUYMH 3JIEKTPOOTPULIATENBHOCTH
3JIEMEHTOB T10 [IEPHO/IaM U TPYIIIIaM.

[leprouuHOCTE XUMHYECKUX CBOMCTB 3JIEMEHTOB, IIPOCTHIX
BEIIIECTB M XMMHUYECKUX COEAUHEHUI. BropruiHas nepuoauaHocTh
U ee IPOsIBJIIEHUE B CBOMCTBax 3neMeHToB IV u VI nepuonos.
M3meHeHne BaJEHTHOCTH 110 iepuoaM U rpymmnaM. Vizmenenue
CBOICTB 3JIEMEHTOB IO TIEPUOJAM U TPYIIIaM B 3aBHCUMOCTH OT
CTPYKTYPBI BHELTHUX U NMPEIBHEIIHUX JIEKTPOHHBIX 000JIOUEK U
panuycoB aToMOB. M3MeHeHNEe XMMHUYECKOH aKTHBHOCTH METAJIJIOB
1 HEMETAJIJIOB 10 IEpHOaM | rpynmaM. M3MeHeHne KucioTHO-
OCHOBHBIX CBOMCTB OKCHOB ¥ THIPOKCH/IOB IO TIEpHOJaM U
rpymIam.

5. Xumnyeckasi CBSI3b U CTPOEHHUE MOJIEKYJI, BAJIEHTHOCTb.
BzaumopneiictBue atomMoB. [IpnanHBr 00pa30BaHIS XMMHYIECKOM
cBsa3u. [Ipupoaa xumuueckon csizu. Mosnekyna Bonopoaa u
METO/IBI €€ OIHCAHMS.
KBanTOBOMEXaHNYECKAsI TPAKTOBKA MEXAHMU3Ma 00pa30BaHMs
CBSI3M B MOJIEKYJIe BoJOpoia. OCHOBHBIE THITBI XUMHYECKON CBSI3H:
KOBaJICHTHAs! (HETIONSIpHAs U TIOJSIPHAS), NOHHAS, METaJUTNIECKasl.
MexaHn3MBI 00pa30BaHUS KOBAJICHTHOM cBs3n. OOrme
0COOEHHOCTH MEXaHM3Ma 00pa30BaHUsI KOBAJICHTHBIX W HOHHBIX
cBsizell. OCHOBHBIE TIONIOKEHUS TEOPUH BalleHTHBIX cBsi3eit (BC).
OcobeHHOCTH 00pa30BaHUS CBS3EH MO TOHOPHO-AKLETITOPHOMY
MexaHn3My. HacplimaemMocTh 1 HalpaBiIeHHOCTh XUMHIECKON
CBsI3U. MHOTOIIEHTPOBAS CBA3b.

BaneHTHOCTD XMMHYECKHX 3JIeMeHTOB. Vicropus pa3BuTHs




TIOHSTHS BaJICHTHOCTH. Pa3indHbIe TPAaKTOBKY TOHATHUS
BaJICHTHOCTH B COBPEMEHHOM XMMUH. BaJleHTHOCTD ¢ rmo3uIuii
teopun BC. BanentHocTs s-, p-, d-, f-onementos. [locrossHHas n
repeMeHHast BJIGCHTHOCTH. BaJeHTHOCTD U CTEIeHb OKUCICHUS
aTOMOB JIEMEHTOB B UX coequHeHUAX. KoopauHannonHoe 4ucio
XUMMYECKU CBSI3aHHOT'O aTOMa KaK XapaKTepUCTHKA,
JIONIOJTHSIIOIAsl BaJIEHTHOCTb.

OnvHOYHBIE U KPAaTHBIE CBSI3U. G- U M-Pa3HOBUAHOCTH
KOBQJICHTHBIX CBs3¢il. OTHOCUTEIbHAS YCTOWYUBOCTD (p—p)n- U
(p—d)n-cBsizeii. KonnuecTBeHHBIE XapaKTEPUCTUKH XUMHYECKHX
cszeil. [Topsanok csi3u. JHeprust cBs3u. JjiMHa CBS3H.
Banentnsiii yron. DddexTuBHbIC 3apsabl XUMHUUECKH CBSI3aHHBIX
aTOMOB U CTEII€Hb HOHHOCTH CBS3H. J{MIIOJIBHBIN MOMEHT CBSI3H.

CrerneHb NOHHOCTH CBSI3U KaK (pyHKIHS pa3HOCTH
3JIEKTPOOTPULIATEILHOCTEH B3aMMOICHCTBYIOIIUX aTOMOB.
JImonbHBIN MOMEHT MHOT0aTOMHOM MOJIEKYJbl. DaKTOpBI,
OIpeIeIAIONINE BENMUIMHY TUTIOIBHOIO0 MOMEHTa MHOT0OaTOMHOM
MOJIEKYIBI.

Konnernmust rubpuau3anny aTOMHBIX OpOuTaiei u
NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY] U HOHOB. OcOOEHHOCTH
pacnpeneneHus JIeKTPOHHON
IUIOTHOCTH TUOPUIHBIX opOuTaneii. [Ipocreiimye TrIbl
rUOpUIM3aLUY: sp, sp°, sp°, sp°d, sp>d?. Tubpuanzamus c
y4acTHeM HEMNOJEJIEHHBIX MIEKTPOHHBIX nap. IIpocTpancTBeHHast
KOH(Urypaius MOJeKys 1 HoHOB THra AX>, AX3, AX4, AXs, AXs,
AX7. Teopus OTTaTKUBaHUS 3JIEKTPOHHBIX AP BaJEHTHOMN
000JI0YKHU U IPOCTPAHCTBEH-HAs CTPYKTYpa MOJIEKYL.

Konnenuus nonspuzanuu HoHOB. TpakToBKa NOJISIPHBIX CBsI3EH
COIIaCHO KOHIIETIIUH ITONSIPU3aui HOHOB. JIoKaau30BaHHbIE U
JIeTI0KaJIN30BaHHbIE CBSI3U. TpeX- 1 MHOTOLIEHTPOBBIE CBA3H.
Jenokanu3zaius m-3JeKTPOHHOM IUIOTHOCTH B MOJIEKYJie OeH3oJ1a,
rpadure, HOHAX KUCIOPOACOACPIKAIINX HEOPTaHNIECKHUX KUCIIOT.
ONeKTPOHHOAC(PULIUTHEIE U HJIEKTPOHHOU30BITOYHBIC MOJIEKYIIBL.
IpocTpancTBeHHass KOHGUTYpALMA MOJIEKYI U HOHOB
KHCIIOPOCOAEPKAIINX HEOPTAaHMIECKUX KUCIIOT.

Teopust mosekynsipubix opouraneii (MO JIKAO). OcHoBHbIe
nonoxenus Teopud MO. DHepreTudeckue IuarpamMmel.
Ces3pIBarolye U paspeixisiomue MO. DHepreTuyeckue
JuarpaMMbl MO 1ByXaTOMHBIX MOJIEKYIT 3JIEMEHTOB BTOPOT'O
MepHOJa. G- U T-MOJIEKYIIsIpHbIe opOnuTann. OTHOCHTEbHAS
YCTOHYMBOCTD ABYXaTOMHBIX MOJIEKYJI M COOTBETCTBYIOIINX
noHoB. CpaBrenne Teopuu BC 1 MO. XumMmudeckas CBS3b B
vactrnax Ho, Hy" u Hy™ ¢ mosummii metonos MO u BC.

Honnas cBs3b u ee coiictBa. [lonspuzanys nona B
3JIeKTpUYECKOM 1oj1e. Iomspu3yeMocTs 1 MOSIpU3yIoIee
JIeiiCTBUE NOHOB. I3MEHEeHHE B IEPUOAAX U TPYIIIaX.
BsanmMopeiicTBre MOHOB B KPHUCTAJUTMIECKON peIIeTKe. JHEPTHs
HMOHHOU KPUCTAJUIMYECKOHN PELIETKH, BIUSAHUE Pa3MEPOB U
3apsii0B MOHOB.

Merannndeckast CBsA3b. DIEKTPOHHOE CTPOCHNE METAJIIOB C
nmo3unuu MO JIKAQO. BajeHTHBIE 371€KTPOHBI, JJIEKTPOHHBIN Ta3.
OcHoBbI 30HHOI Teopuu. CBsI3b B METANIAX, HOMYMPOBOIHUKAX 1
JIMJIEKTPHUKAX.

XuMUYecKas CBS3b M THITHI KpUCTAILIOB. JledheKkTs
KpUCTAJNIMYECKON peleTKu. TBepable pacTBOPBHL.

6. MexmonekyJisipuoe B3aumopeiicrsue. Crutel Ban-nep-
Baanbca. OpueHTaoHHOe, HHAYKIHOHHOE U INCIIEPCHOH-HOE
B3auMoeiCcTBHsA. DAKTOPEI, OMPEAEISAIONINE SHEPTUIO
MEXMOJIEKYSIPHOTO B3aMMOICHCTBHSI.

Bonopoanas cBs3b. [Ipupona BogopoaHo# cBsizy, ee
KOJIMYECTBEHHBIE XapPAKTEPUCTHKHA. MeX- 1 BHYTPH-
MOJICKYJIsIpHasi BOIOPOHAs CBsi3b. BoymopoaHast cBsA3b MEXKIY
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MoJIeKyJIaMH (TOPOBOIOPOAA, BOABL, aMMHUAaKa U CIIPTOB.

BrmsiHre BogopogHO# cBsI3M HA (PU3UYECKHE CBOHCTBA
BEIIECTB C MOJICKYJISIPHOM CTPYKTYpoil. O0IIue 0cCoO0eHHOCTH
(hU3UIECKUX CBOWCTB MOJICKYJISIPHBIX KPUCTAJUIOB B CPABHEHUH C
MOHHBIMU ¥ aTOMHBIMH KPHCTAJJIAMH.

CoennHenus BrItoueHHs. KitaTpatHble coeiMHEHNS!.
Kpucrannudeckoe coctosHue BeniecTsa. Jlenenue KpucTamIoB 1Mo
THITY CBSI3U: aTOMHbIE (KOBAJICHTHBIE), HOHHBIE, METAJUTHYECKHUE,
MOJIEKYJISIPHBIE.

@dakTOopHkI, ONpeNeNsIoIINe TEMIIEPATYPY IUIaBICHNS HOHHBIX,
ATOMHBIX U MOJIEKYJISIPHBIX KPHCTAJUIOB. 3aBUCUMOCTh
(pM3MYECKHX CBOMCTB BEIIECTB C MOJIEKYJISP-HOH CTPYKTYPOH OT
XapaxkTepa MeXMOJIEKYJISIPHOT0 B3aUMoieHcTBHs. Temmeparypsl
TUTABJICHHS ¥ KUTIEHHS B PSJax BELIECTB CXOJHOTO COCTaBa,
00pa30BaHHBIX 3JEMEHTAaMH OHOMN MOATrPYHITbL. TeroTsl
(ha30BBIX MEPEXOJIOB.

7.CoBpeMeHHBbIE NP00JIeMbl HEOPTAaHUYECKO XUMMU.
Meraoopranuyeckast U CynpaMoNeKysipHas XUMUS-XHUMUS
MOJIEKYJISIPHBIX aHCaMOJIeH 1 MOJIEKYIISIPHBIX CBSI3EH.
HOJ'II/IMOJ'ICKyJ'IHprIC CUCTEMBI U UX NOJIYICHUE. CenekTuBHOE
CBSI3BIBAHHE MOJIEKYII B CYTIEPMOJICKYJIBL.

XUMHs HECTEXHOMEPUYECKUX coenuHeHuil. Heopranuuec-kue
MaTepuralibl. HaHOMaTepI/IaHbI N HAHOTCXHOJIOT'UHU.
buoneoprannueckas Xxumusl.

OCHOBHEIE
3aKOHOMEp
-HOCTH
po-
TEKAHUS
XUMHYECK
HX
MIPOLIECCOB
»

8. Ocroebl xumuueckoit mepmoounamurku. JHCPrETHUCCKUE
XapaKTePUCTUKH XUMUUECKHX PEaKIIHH.

IIepBoe Hauyaslo TepMOAMHAMUKY. BHYTpeHH:s 3HEpPTUs
BeniecTa. [IpeBpamienns sHeprun U padoThl B XUMHYECKHX
nporeccax. 3aKOH coxpaHeHus dHepruu. Tepmoxumust. [lonstue
00 SHTANBIMK. DHI0-HU IK30TEPMHUYECKUE peakiny. 3akoH ['ecca u
crencTeue U3 Hero. CTaHIapTHOE COCTOSIHUE U CTaHapTHAS
SHTANBIHS 00pa3oBaHus BelecTBa. Pacuersl TeruioBbIX 3(dexToB
peaxuuii. DHTaNbIUs AaTOMU3ALUY BELIECTB U SHEPTUS CBA3U B
MHOT0aTOMHBIX MoJieKyinax. Llukin bopHa - I'abepa. [Tpuniwm
Beptno - Tomncona.

Bropoe nauano tepmoannamuku. Ilonsitue suTponuu.
VYpaHenue bonbimana. Mi3MeHeHre SHTPOITUH pU (a30BbIX U
XMMUYECKUX MpeBparieHusX. CTpeMiIeHue K MaKCUMYMY
SHTPOINHUU B U30JMPOBAHHBIX CUCTEMAX KaK XapaKTEePUCTHKA
BO3MO)KHOCTH CaMOIIPOM3BOJILHOTO NMPOTEKaHus peakiuu. OreHka
3HaKa U3MEHEHUsI SHTPONUH B XMMUUECKHUX PEAKIIHAX.

Oneprus [ m66ca. YMmensmenne sueprun [ m66ca kak
TEPMOJMHAMUYECKUI KPUTEPUI BO3MOXKHOCTH CaMO-
MIPOMU3BOJILHOTO MPOTEKAHNUS MPOLIECCA B 3aKPBITHIX CUCTEMAX.
CranpmapTtHOe M3MeHeHue sHeprun [ mbOca B peakium.
3aBHCHMOCTh U3MEHEHHS YHepruu [ mboca ot TeMIepaTypel,
JIaBJICHUS ¥ KOHIIEHTPALUK PEarnpyronux semects. OcoOeHHOCTH
npoTeKaHus ra3o(as3HbIX, XKUAKO-(Da3HbIX, TBEPAO(PA3HBIX
peaxmwii. Poib SHTaNBIHIHOTO U SHTPOIIUUHOTO (haKTOPOB B
OTpe/ICIICHNN HaIPaBJICHH Ipoliecca.

9. OcHogbl xumuueckoit Kunemuxu. ' OMOreHHBIE U
rereporeHHble peakiun. CKOpOCTh XUMHUYECKON PEaKkny 1
(hakTOpHI ee OTpeeNsroNe. 3aBUCUMOCT CKOPOCTH PEAKIINH OT
KOHLICHTPAIINK peareHToB. KnaeTnieckoe ypaBHEHNE PEAKITUH.
MHorocranuiiabie peakuuu. I1opsiiok 1 MOIEKyJIIpHOCTh
peaxnum.

[Nonsitne o mexann3me peakuun. [lepexonHoe cocTosHue, WITH
AKTMBHPOBAHHBIA KOMIUIEKC. DHEPrus akTuBanuy. MakTopsl,
OTPEACIAIOINE BEJIUINHY SHEPTUN aKTUBAIMH. DHEPreTHYecKas
JuarpamMma peaknun. KoopauHaTa peakimn.

BrimsiHre Temnepatypbl Ha CKOPOCTh XMMUYECKOH PEaKIUH.
[IpaBuio Bant-T'odda. TemnepaTypHsiii KO3QPHUIIEHT CKOPOCTH.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6

Komnok-
BUYM,
KOMIIBIO-
TepHOE
TECTHPO-
BaHUE
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VYpaBHeHHne AppeHuyca. Y paBHE-HUE 3aBUCUMOCTH CKOPOCTH
PEaKIuy OT TEMIIEPATypPbl, SHEPIHU aKTUBAIMU U SHTPOITHH
aktuBauuu. Pacnpenenenue Maxkcsena - bonpimana.

Karanus n xaranm3aropsl. THTrHOUTOPH! 1 MHTHOMPOBA-HHE.
Karanutnueckue siipl. Biusiane KaTaan3aTopoB Ha CKOPOCTh
XUMHUYECKOH peakin. OcOOCHHOCTH KHHETHKH ra30(a3HbIX,
XKHUIKO(pa3HBIX ¥ TBepAO(]a3HbIX peakiuii. MexaHu3Mbl
TOMOT'€HHOTI'0 U TeTepOreHHOro Katanus3a. [ 'oMoreHHsle 1
reTeporeHHble KaTaluTHdeckue peakuuu. [IpomexxyTouHsle
CTaJM¥ B TOMOTE€HHBIX M T€TEPOreHHBIX KaTaINTHIECKUX
peakuusix. AncopOuus ¢pusuueckas 1 xumuueckas. [Ipupona
a7ICOPOIIMOHHBIX CHIL.

doroxuMuuecKkue 1 HerHble peakiuu. [[pupoaa akTHBHBIX
yactuil. OCHOBHBIE CTAJMH MMPOTEKAHUS LETTHBIX PeaKini.
HepasBeTBneHHbIe U pa3BeTBICHHBIE LIETTHBIE PEaKIMK Ha
npuMepe o0pa3oBaHMs XJIOPOBOIOPO/IA M BOJIBI.

10. Xumuueckoe pasnosecue. O6paTMbIc U1 HEOOPATHUMEBIC
xuMuueckre peakiy. CocTosHIE paBHOBECHS M IPUHITHIT
MHUKPOCKOITUYECKOI 00paTUMOCTH peakiuu. Kunernueckuit u
TEpMOJAMHAMUYECKHI TIOIXO/IbI K OMHCAHHIO XUMUUECKOTO
paBHoBecHs. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI U Pa3JINYHbIC
crocoObl ee BbIpakeHusl. CBs3b KOHCTAHTBI XUMHYECKOTO
paBHOBECHS CO CTaHJIAPTHBIM U3MEHeHHeM Heprun [ nboca.
CMernieHne XMMUYECKOTO paBHOBECHUS TIPH U3MEHEHUH YCIOBHH.
ITpunnun Jle Ilarense.

OCHOBBI
XUMHH
pacTBOpOB.
Peakunu B
BOJIHBIX
cpenax.

p-
DJeMEHTHI
VIIA-IVA

TpymL.
Bop.

11.06wue ceoiicmea pacmeopos. Pacmeopul neanekmpo-
aumos. Teopuu pactBopoB. PacTBopenue kak hpu3uko-
XUMUYECKUH ITpouecc. MI3MeHeHre SHTaIbIIMY U S3HTPOIIUMHU IIPU
pactBopenuu BetecTB. ConbBaTaius. ConbBathl. OcoObie
CBOMCTBA BOJBI KaK pacTBOpUTeNs. ['uaparsl u
KPUCTAJJIOTUPATBI.

OOmme cBoiicTBa pacTBOpoB — AU GY3ust U 0OCMOC.
OcMoTtHueckoe JaBlIeHUE U ero 3HaueHue. MeTo/ibl onpeieeHust
MOJIEKYJISIPHBIX MacC PaCTBOPEHHBIX BEILECTB.

XKunkue pactBopsl. PacTBopuTens U pacTBOpSEMOE BEIIECTBO.
PactBopumMocTs. HackllieHHbIE, HEHACHILIIEHHBIE, IEPECHIIICHHBIE,
pa30aBieHHBIE ¥ KOHLEHTPHUPOBAHHBIE PAaCTBOPHI.
B3aumozneiicTBue pacTBOPEHHOI'O BEILIECTBA U PACTBOPUTEILS.
CocTostHHE BEIIECTBA B PACTBOPE.

KoHneHTpanus pacTBOpOB U CIIOCOOBI €€ BHIPaXKEHHS:
MaccoBas A0, MOJSIPHOCTh, HOPMAJIbHOCTh, MOJISUTBHOCTB,
MOJIbHAS JIOJISL, TUTP.

3aKOHOMEPHOCTH PaCTBOPUMOCTH I'a30B B JKHIKOCTAX, ABYX
KHUJKOCTEH, TBEPABIX BELIECTB B KHUIAKOCTAX. 3aK0H [ eHpu.
BrmsiHMe Ha pacTBOPUMOCTH IPUPOABI KOMIIOHEHTOB,
TeMIIepaTypsl U JaBieHus. [lepexpucramim3aiiy 1 SKCTPAKIHSL.

JlaBiieHrie u cocTaB mapa HaJ pacTBOPOM. 3aKoH Payis.
Kpucrannuzauus u kunenue pactsopa. Kpuockonus u
s0ynrockonws. MaeanbHble U peaabHbBIE PACTBOPBI.

12.PacTBOpHI 271eKTPOaNTOB. V30TOHMIECKMiA KOI(D(DHUITHEHT.
BornHbIe pacTBOPEI AJIEKTPOINTOB.

ONeKTpoNUTHYEeCKas AUCCONNAINS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOPUH TEKTPONUTHIECKOH AUCCOM-ai. MexaHn3m
JVICCOIMAINY. BIustHue pupo/Ib! BEIecTBa HA €T0 CIIOCOOHOCTh
K JJIEKTPOIINTHYECKOH ANCCOIMAIMN B BOHOM PacTBOPE.
I'mppararnms MOHOB B pacTBOpE.

KucnoTHo-ocHOBHBIE B3aMOJEHCTBHUS B pacTBopax. Poib
pacTBOPUTENSI B KNCIIOTHO-OCHOBHOM B3aWMOJICHCTBHH.

PactBops! cnabbix anmekTponuToB. KoHcTaHTa 1 cTeneHb
JIMCCOIMAINHN c11a00T0 3JIEKTPOIUTa. 3aKOH pa3daBiIeHHs
OcrBaibaa.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6

Komnmok-
BUYM,
KOMITBIO-
TepHOE
TECTHPO-
BaHMe
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PacTBOpBI CHIBHBIX ANIEKTPOIUTOB. Kaxyiascs cTeneHs
JUCCOLIMAINH CHIIBHOTO IEKTPOJINTa. AKTUBHOCTD U
k03¢ ¢uIMeHT akTUBHOCTU. MloHHas cuia pactBopa. OCHOBHBIE
TIPE/ICTAaBIICHUS TEOPUH CHIIBHBIX 3JIEKTPO-JIUTOB (TEOpHUU
Bpencrena u Jloypu, JIbtonca u np.). [lpoToHHas TEOpHst KUCTIOT U
OCHOBaHUH, IPOTONIN3 U NPOTOIUTHUYECKHE peakuil. [IpoToauThl
U anpoToIUThL. Ponbk pacTBOpUTENA B KUCIOTHO- OCHOBHOM
B3auMozeiictBuu. Cuiia KUCIIOPOA-COAEpKAIINX KUCIOT U ee
3aBHUCUMOCTh OT UX COCTaBa U CTPOEHUS.

Bona xak HOHM3UPYIOMUI pacTBOPUTEND. DIEKTPOHHOE
CTPOEHHE U CTPYKTYpa MOJIEKYJBI BOJIbI. CaMOMOHM3AIMS JKUKOM
Boabl. [lucconmanus Boasl. FloHHOE pon3BeeHHE BOJIBI.
BonoponHslit 1 THAPOKCUIIBHBINA MTOKa3aTenu cpesl. Mon
runpokconus. Muaukatopel. Merons! onpenenenus pH.
Bydepusie pactBopsl. KHCIIOTHO-OCHOBHBIN XapakTep
JUCCOLMAIINY THAPOKCUIOB B 3aBUCUMOCTH OT MOJIOKEHUS
3JIEMEHTOB B MEPHOINYECKOH cucteMe. Jluccoruanus cpenHux,
KHCIIBIX ¥ OCHOBHBIX COJIEH.

Peaxuyu koMriekcooOpa3oBaHusl B BOJHBIX pacTBOPAX.
[Tpuuunbl 00pa30BaHuUsI KOMIUIEKCHBIX YacTHIl B paCTBOPaXx.
PaBHOBecHsI B pacTBOpaX KOMIUICKCHBIX coeauHeHud. OOmme n
CTYINICHYATBIC KOHCTAHTBI yCTOIZ‘IHBOCTPI U1 HECTOMKOCTH.
OcHOBHBIE (PaKTOPBI, OMPEIEIIONINE YCTOMYHMBOCTh
KOMIIJICKCHBIX COCHHHCHHﬁ, OHTAJIBIIUIO U SHTPOIIHIO
KOMIUIEKC0o00pa3zoBanus. JKecTkue U MsIrKUe JOHOPHI U
akuenTopsl. XenatHelid a3gdekr. [TpaBuno mukioB Uyraesa.

TpyanopacTBopuMbI€ IEKTpOaUThL. PaBHOBECHE MEX Y
0CaJIKOM U HaCBIILEHHBIM pacTBopoM. IIponsBenenue
pacTBOPUMOCTH. BiusiHuEe 0THOMMEHHBIX HOHOB Ha
pacTBOPUMOCTD BelllecTB. [lepeBo TpyIHOPaCTBOPUMBIX OCAJIKOB
B pacTBOpUMOE cocrosiHue. Binusinue pH pactsopa Ha
o0pa3oBaHue TPYJHOPACTBOPHMOI'O BEILIECTBA.

Hesonnsie pactBopsl. XKuakue amMmMmuak, GropoBogopoa u
Jpyrue pacTBOpUTend. PacTBOPMMOCTD BEIIECTB B HEBOJHBIX
pacTBOpUTEISIX. BO3MOXHOCTD MCCOIMAIIMN BELIECTB B
HEBOJHBIX PAacTBOpax.

13.Peaknnu B HeOPraHM4ecKoi XMMHUH.

Kraccudukanus xumuaeckux peakuuid. OOMeHHbIE peakuH B
pactBopax. Peakinu Helrpanuzanuu. KucioTHo-ocCHOBHEBIE
B3aMMOAEHCTBUS KaK peakiuu IepeHoca MpoToHa. MHAuKaTopsl
KHCIIOTHO-OCHOBHOT'O PAaBHOBECHS B BOAHBIX PacTBOpax.
CwMerieHue paBHOBECHS HEUTPAIN3UIIMH B 3aBUCHMOCTH OT CHUJIBI
pEarupyromux 3JIEKTPOIUTOB.

I'uaposn3 codieid. [lpencrasnenus Appennyca u Bepaepa o
MexaHn3Me ruaponmsa. [lorsarue 06 akBakucnorax. MoHHbIe
ypaBHeHHs Tuaponn3a. KoHcTaHTa 1 cTeneHb THApOoIn3a.
BrmsiHre npupopl, 3apsiga U paanyca HOHOB Ha X CKIIOHHOCTH K
TUApONK3Yy. BiusHIe KOHIEHTpAIMy pacTBOpa, Temiepatypsl, pH
CpeIbl Ha CTENEHb THAPONN3a. BinusHIEe KOHCTAHTHI JUCCOHAIINN
KHCITOTBI(OCHOBAHUS ), KUCTIOTHI M OCHOBAHUS HA KOHCTaHTY
runponuza. CnoxHble crydau ruaponnsza. OOpaTUMBIA 1
HeoOpaTuMbIil runponus. ['maponu3 kucieix coneit. ['maponms
TPYAHOPACTBOPHUMEIX conell. COBMECTHBIHN THAPOIN3 COMNEH.
YcnoBust mogasneHus ruapoan3a. OOmue MPUHIHUITET TOTYdeHHS
JIETKOTHPOIM3YIOIINXCSI COJIEH, NX OYMCTKH 1 CYIIKH.

OKucnumensno-60ccmano6umenbHle peaKkyui 6 600HbIX
pacmeopax. OKUCINTETHHO-BOCCTAHOBUTEIBHBIE TPOIIECCH KaK
peaxkyy nepeHoca 3IEKTPOHA. YYacTHe BOABI B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuusix. OKUCIUTENN 1 BOCCTAHOBUTEIH.
CocTaBneHue ypaBHEHHI OKHUCIIHTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii. MeToa HOHHO-MOJIEKYJISIPHBIX Moaypeakuuid. Metoa
MIPOTOHHO-KHCIopoHoro 6ananca. Knaccnpukanms
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OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peakimid. HoBBIN moaxos K
knaccupu-karmu OBP. THITBI OKHCITHTENEHO-BOCCTAHOBHTEIBHBIX
peakuuu.

KonmuecTBeHHBIE XapaKTEPUCTUKN OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX NIEPEX0A0B. PaBHOBECHE Ha IpaHUIIE METAILT
- pacTBOp. DIEKTPOAHBIE IOTEHINAIBI METAIIIOB.
lanpBannueckuii anement (I'9). Pabora I'D Axobu-/lannams.
ONEeKTPOABIKYILAS CHUJIA FaIbBAHMUECKOTO 2JIEMEHTA.
AKKyMYJISTOPBI M Cyxue OaTape.

BonopoaHslii 3JIeKTPOA U BOIOPOIHBIN HYJIb OTCUETA
noreHnuanoB. CTaH#apTHBIE YCIOBUS U CTAaHAAPTHBIM MOTEHIMAT
noypeakuuu. TaOnuIpl cTaHIaPTHBIX BOCCTAHOBUTEIBHBIX
NOTeHIHaIoB. Vcronap3oBaHue TaOIMYHBIX TAaHHBIX VISl OLIEHKU
BO3MOXHOCTH IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuu.

OKUCITUTETbHO-BOCCTAHOBUTENbHbIE PABHOBECHS B PACTBOpaXx.
OKHUCITUTENBHO-BOCCTAHOBUTEIbHBIE TOTEHIHAIIBI U X
3aBUCHMOCTh OT KOHIIGHTpAllUN peareHToB. Y paBHeHue HepHcra.
Bnusaue pH Ha BeIMUMHY BOCCTaHOBUTENBHOIO MOTEHIIHANIA.
OKHUCIIUTENHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOJBI. Pe;101<c-
MOTCHUHAJIBI U OICHKA HAIIPaBJICHUA W TTOJTHOTBI IIPOTCKAHU A
KHUCJIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKum‘/’I. 3aBUCHMOCTh MEXIY
BECJIMYMHAMU PEAOKC-TIOTCHIIUATIOB CUCTEM U USMEHCHHUEM
sHepruu ['nboca. [Tondop oxucnuTenei 1 BOCCTaHOBUTENEH C
YYETOM CTaHAAPTHBIX PEAOKC-TIOTEHIIHAIOB.

JIEKTPOJIN3 PACTBOPOB M PACIIABOB. DJIEKTPOIU3
pacIu1aBoB U BOIHBIX PACTBOPOB 3JIEKTpoNnTOB. KaTtoaHsle u
aHoIHbIe npoueccsl. [loreHuman pasnoxenus. SIBnenue
nepeHanpspkeHus. [IpakTuueckoe 3HaUeHHE 3JIEKTPOIN3a.
ONeKTPOIUTHYECKUE CIIOCOOBI OIy4eHHsI METAIJIOB U3 PacIIaBoOB
U pacTBOpoB. 3akoHbl Dapajes.

ONeKTpoXUMHUYECKas KOPPO3Us METAJUIOB- Pe3ynbTaT paboThI
I'3. IponyKThl XUMHYECKON U 3JIEKTPOXUMUYECKON KOPPO3HU 1
OCHOBHBIE METO/IbI 3AILUThI OT KOPPO3UHU.

14. Tucnepcusbie cuctembl. Komnonanl. Knaccudukarms
JucnepcHsix cucreM. CycneH3uu u aMynbeun. Kosmounnsie
PpacTBOpHI. Y CTOMYUBOCTH KOJUTOMIHBIX pacTBOpoB. CTpoeHue
KOJUIOMJIHOM YaCTULIBI M MULIEILIBL. JInodunbHbIe U THOPOOHBIE
Koutou bl 3o U renu. [lentusanus, Koarymsius,
ceMMeHTaIMs Komtonnos. KomtonaHele pacTBOpHI B IPUPOJIE U
texHuke. CopOLus U COPOLIMOHHBIE MPOLIECCHI.
15.KoMniekcHbIe coeJUHeHUsI. DKCIIEPHIMEHTAIbHBIC OCHOBBI
KOOpAMHALMOHHOW Teopun BepHepa. Tunsl nuranaos,
JIeHTaTHOCTh. XenaTsl. M3omepus n Homenkatypa. Onucanne
3JIEKTPOHHOTO CTPOEHHS KOMIUIEKCHBIX COCIHMHEHHUH.
HUcnonp3oBanue merona BC. [loraTre o Teopuu moist INTaHI0B.
Pacuierienue sueprun d-3J€KTPOHOB B MOJSX PA3IMIHON
CHMMETPHH: OKTa3APHIECKOM, TETPAIIPUIECKOM,
TeTparoHallbHOM, kBaapaTHoM. [Tpminoxkenune meroga MO st
OIMMCaHNUA KOMIUIEKCHBIX COCMHEHHH. DHEprus CTaOMIN3anu
rorneM JUraaoB. CIeKTpOXUMHUYECKUH PSAZ TUTAHIOB.
Kommiekcrsl cmaboro u CHIIBHOTO TIOJIEH, X dJIEKTPOHHBIC
KOH(Urypanuy ¥ MarHUTHBIE cBoiicTBa. [Iprupona cBs3eit meTait -
surany. KoopanHannmoHHOE YHCIIO U CTPYKTYpPa KOMITIIEKCHBIX
COEIMHEHU C MO3UIUI TEOpUH NOJIS JIUTAHIOB.
16.CoBpemMeHHBIE METOABI CHHTE3A M AaHAJIN32
HEOPraHM4ecKHX BellecTB. DJICMEHTHBIN aHAIU3.
Xpomatorpadus. Pu3nKo-xuMUUECKni aHanu3. JlnarpaMmsl
TUTAaBKOCTH OMHApHBIX cUCTeM. PeHTreHorpadusi.
Cnexrpockonmyeckne MeTobsl. OnTrdeckast ClieKTPOCKOIHS:
3JIEKTPOHHBIE, KOeOaTebHbIE U BpaIlaTENbHBIE CIIEKTPEI.
Pagnocnektpo-ckomus: criekrpsl IMP u OI1P. Kanopumerpus,
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TCH3UMCTPUSL, MACC-CICKTPOMCETPUSI.

17. p-OnemenTts! VII A rpynmbl. O01mias xapakTepucTHKa
aneMeHToB. CTpoeHue aToMoB. VI3MeHeHHe aTOMHBIX PauyCOB,
HMOHU3AIMOHHBIX TIOTEHINAIOB, CPOACTBA K JIEKTPOHY,
3IEKTPOOTPULIATEILHOCTH 3JIEMEHTOB. BaleHTHOCTE U cTeNeHn
OKHCJIEHHUs aTOMOB. M3MeHeHue 1o rpymie ycToOH4HBOCTU
COEZMHEHUM B BBICIICH CTEIIEHN OKUCIIEHUS aTOMOB. XapakTep
XMMHUYECKUX CBSI3€H B COCTMHEHHMSX.

OKHUCITUTENBHO-BOCCTAHOBUTENBHBIE CBOWCTBA MPOCTHIX
BelIEeCTB. VI3MeHeHne sHepTuil CBsI3U B MOJIEKYyJIaX TaJIOTE€HOB U HX
peakIMOHHas clIocOOHOCTh. XJIOpHas, OpoMHas U HoaHas BOJA.
OOmmit MpUHIKT MTOTy9IEeHHsT CBOOOIHBIX T'aJIOTCHOB.
TOKCHYHOCTB TaJIOre€HOB. Mephl MPEI0CTOPOKHOCTH TIPH padoTe ¢
raJloreHaMu.

Wnrepranorenuzpl - MexranoreHHbIe COeTUHEHHS,
COETMHEHUsI MEXTaJIOreHHBIX aHHOHOB. dTopusl xiopa (I, 111,
V), 6poma (I, 111, V), #ioxa (I, 111, V, VII). Xnopuzas! 6poma (1),
tiona (I, IIT). CpaBHUTENBHAST YCTOWYUBOCTD (DTOPHUIOB U
XJIopuaoB. PeakimonHast ciocoOHOCTh. OKHCIUTENBEHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA U CHOCO6I)I IIOJTy4YCHUS.
DTOPUPYIOIIKUE AreHTHI.

I'anorenoBonopoAbl. Y CTONYMBOCTE MOJIEKYJI. XapaKTep
XUMHMYECKHX CBA3EH B MoleKynax. duzndyeckue CBOMCTBA.
W3MmeHeHue TeMiepaTyp IUIaBJICHUS U KUIIEHUS] B Py
(TOPOBOLOPOA—MOAOBOROPOL. ACCOLMALNSI MOIEKYT
¢dropoBonopoaa. BoccraHoBUTENBHBIE U KHCIIOTHBIE CBOWCTBA.
OcobenHoct GTOPOBOAOPOAHOM KUCIOTHI. OOIIME TPHHIHIIBI
nonyuyeHus. [IpoMblluieHHOE OTydeHne
COJISIHOM KUCIOTHI. IIprMeHeHne CoNsIHOM, TNIABUKOBOM KUCIIOT.
AHanuTHYECKHUE PEaKLUH FaJIOr€HUI-HOHOB.

Oxcuapl dropa, xiopa (I, IV, VII), 6poma (1), fiona (V).
OKHCIUTENTHHO-BOCCTAHOBUTEIBHBIE 1 KUCIIOTHBIE CBONCTBA.

OKCOKHCIIOTHI - KHCTIOPOACOAEPKALINE KUCIOTHI XJI0pa, Opoma,
fiona. Ctpoenue Mosekys. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE U
KHUCJIOTHBIE CBOMCTBA. CPABHUTENbHASI YCTOWYUBOCTD COJIEH U
KHCIOT. [IpuMeHeHne THIIOXIOPUTOB, XJIOPATOB, IEPXIIOPATOB.
OxkwucnsAromye, roprodre U B3pbIBUATHIE CMECH HA OCHOBE XJIOpaTa
U TIepXxJioparta KaJus.

XIopHasi WM OeJIMIIbHAs M3BECTh (XJIOpKa).

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6.

18. p-Daementsl VIA rpynnbl. OO0mmas xapakTepucTHKa
anemMeHToB. CTpoeHue aToMOB. VI3MeHeHNe aTOMHBIX PaiyCcoB,
HMOHHU3AIMOHHBIX MOTEHIINAJIOB, CPOJCTBA K 3JIEK-
TPOHY, 3JIEKTPOOTPUIIATEIIEHOCTH METAITMIECKOTO U
HEMETAJUINYECKOT 0 XapaKTepa 3JIEMEHTOB II0 TPYTIIIE.
BanieHTHOCTB U CTENEHU OKUCIIEHUSI AaTOMOB. XapaKTep
XMMHUYECKUX CBsI3eH B coequHEHNAX. OCOOCHHOCTH KHUCIOPOAA.
[pocrteie BemecTBa. AJUTOTPOIHBIE MOAU(DUKALINY.
XuMHUYEeCKas CBSI3b B MOJIEKYJIe KHCIOpoaa ¢ mo3utiuii Teopuiit BC
1 MO. Ctpoenue Monekyisl o30Ha. [TomumopdHbIe MOTUpUKAIIH
1 CTPOCHHSI MOJIEKYJIBI CEPBI. Y CIIOBHSI CYIIIECTBOBAHNUS
JIBYXaTOMHBIX MOJIEKYJl. OKHCIUTETbHO-BOCCTAHOBUTEHHBIC
cBoiictBa. OTHOIIEHUE MPOCTHIX BEIIECTB K META/IaM 1
HEeMeTaJu1aM, BOJIe, KUCIIOTaM | Iienodam. [IpiHIMITE oy deHuns
KHCIopoaa U 030Ha. OCHOBHBIE CIIOCOOBI TTOTYYEHHUS TIPOCTHIX
BEIIIECTB.

Tunpuner Tuma Hy3. Ctpoenne monexyn. TepMudeckas
ycroitunBocTs. dusndeckue cBoicTBa. Mi3MeHeHne TeMnepaTyp
TUTABJICHHS U KUIICHUS B PSIIY BOA—TEILTYPO-BOJOPO/L.
XuMH4eckue cBoiicTBa. BoccTaHOBUTENbHBIE M KUCIIOTHBIE
CBOICTBa B psiy Bopa—TeuTypoBoaopoa. CepoBomopo.
CaoiictBa. O0IIME TPUHIUITH TOIYYCHHUS XIBKOT€HOBOIOPO/IOB.

XanpkoreHusl. CpeHue, OCHOBHBIE M KHCTIBIE

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;

OIIK-6
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xanpKoreHu b1, [ uaponns. OOmue NpUHIKUITE TOTYdeHHS.
[Ipumenenne. AHaTUTHYECKHE PEAKIIUH XaJIbKOT'€HHU-HOHOB.

I'uapunst cepst HoS, -ITomucynsdunsl. CTpoeHne MONeKyl.
YcroitunBocTh. KHCIOTHBIE M OKHCIUTETLHO-BOCCTAHOBHUTENHEIC
cBoiictBa. CpaBHUTEIbHAS YCTOHYMBOCTD NONUCYNB(OUIOB U
COOTBETCTBYIOIIUX MM KHUCIIOT.

Oxcuapl. Oxeunpl anementoB (IV, VI). Ocobennocru
crpoerusi. OTHOIIIEHHE OKCHUIOB K BOJIE, KHCIIOTaM U IIEJIOYaM.
OKHCIUTENTHLHO-BOCCTAHOBUTENBHEIE CBOMCTBA. [IprHIMIIBI
TIOTYYEHHSI.

CepHucras, ceneHucTas ¥ TeJurypucrasi Kuciorsl. CTpoeHne
MOJIEKYJ U aHHOHOB KUCJIOT. KHCIIOTHBIE M OKUCIUTENBHO-
BOCCT@HOBUTENbHBIE CBOWCTBA B PSAY CEPHHUCTASI—TEILTYyPHUCTAs
kucnotsl. Comu. CynabduTsl cpenHue u kucible. ['naponus coneit.
OKuCIUTENEHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [lonmydeHue.
Paznoxenne cynb(QUTOB. AHAINTHYECKHE PEAKIMH CYIbPHT-
WOHOB.

CepHasi, ceneHoBast U TeJTypoBast KUCIOTEL. CTpoeHue
MOJIEKYJI 1 aHHOHOB KUCIIOT. KHCIIOTHBIE M OKHCITUTENbHBIE
CBOICTBA B Psily CepHas—TeTypoBas Kuciotsl. CBOMCTBA
pa30aBJICHHBIX U KOHIICHTPUPOBAHHBIX KHCIOT. CrIOCOOBI
nonydeHusi. [IpoMblluIeHHBIE CIOCOOBI TOMYYEHUsI CEPHOM
kucnotsl. [lomucepnsie kucaotel. Oneym. TepMoanHamMuyec-Kast
XapaKTepUCTHUKA PEaKIUH OKHCIIEHHsI CEPHUCTOTO Ta3a.
Cynbdartsl. ['uapocynbgatel. Aucynbdarsl (mUpocynbharsr).
Cenenartsl. Tenmypatsl.

Tuokucnorsl u ux conu. Tuocynbgarel. CTpoeHue
THOCYNb(aT-uoHa. BoccTaHOBUTENIBHEIE CBOHCTBA THOCYIb(aTa
Hatpus. [Ipumenenue THocyab(paTa HATPUSL.

ITonuTrOHOBBIE KUCTIOTHI M UX conu. [ uapocepHUCTas KUCIOTA.
Crpoenune ux Moiekyn. OTHOCHTENbHAS YCTOHYUBOCTD U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA KUCIIOT U UX COJIEH.

Ilepokcokucnotsl cepsl 1 UX coiu. IlepokcoMoHOCEpHas U
HepoKcoarcepHast KUCIOThl. CTPOEHUE UX MOJIEKYIL.
[epokcocynbdatsl. DIEKTPOCUHTE3 MEPOKCOKUCIIOT U coned. Mx
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA.

I"amorenuast cepol. CpaBHUTEIbHAS yCTOWYNBOCTh. CBOMCTBA.

Oxcoxiopus! cepbl. OKCOXJIOpUA cephl. JIHOKCOXITOPHUT CEPHI.
Crpoenue moneky. I'maponus. CpaBHUTEIbHAS YCTOWYHBOCTh
Pa3NUYHBIX OKCOraJIOT€HUOB CEpbI, CEIIEHa, TEIUTypa.

19. p-Dnementsl VA rpynnbl. O0mias xapakTepuCTHKa
anemenToB. CTpoeHue aToMOB. VI3MeHeHNe B MOATPYIIIE aTOMHBIX
panuycoB, HOHM3AIMOHHBIX TOTEHINAJIOB, CPOJCTBA K 3JIEKTPOHY
1 3JIEKTPOOTPHLIATETHHOCTH JIEMEHTOB. BaJeHTHOCTh U CTEIIEHH
OKHCJIEHUSI aTOMOB. M3MeHEeHNE YCTOWIMBOCTH COETMHEHUI B
BBICHICH CTETICHU OKHCIIEHHS aTOMOB. XapakTep XUMHUYECKUX
cBsi3el B coequHeHMAX. OCOOEHHOCTH a30Ta.

[Ipocteie BemecTBa. OcoberHoCcTH cTpoeHusl. CKIIOHHOCTD K
00pa3oBaHUIO MOIUMEPHBIX (hopM poctopa, MBIIIBSIKA U CYyPHMBL.
XuMHUUecKas CBSI3b B MOJIEKYJIe a30Ta ¢ mo3uiwii Teopuit BC u
MO. Annorponssie MomuduKamn ¢hochopa, MBIIIBIKA U CYPEMEL.
XHUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB. PeakiroHHast
CTIIOCOOHOCTH MOJIEKYJISIPHOTO U aTOMAapHOT0 a30Ta, 0eIoro u
KkpacHoro ocdopa. OKHCIUTETFHO-BOCCTAHOBUTEIBHEIE CBOMCTBA
MIPOCTHIX BemecTB. OTHOMIEHNE MMPOCTHIX BEIIECTB K METAIIAM,
BOJI€, KUCTIOTaM U mesodam. [IprHInIbI moxydeHns u
TIPUMEHEHHMS POCTHIX BelecTB. PUKcanys a3oTa u3 BO3ayxa.
O6me npuHIWG Pukcanun. HoBeie MeTopI
HHU3KOTEMITepaTypHO# (rkcanmu azora.

I'mapunst OHs. Ctpoenne monekyn. Mi3amenenne remnepartyp
TUTABJICHUS U KHUIICHUS B STy aMMHaK—BUCMYTHH. M3MeHeHne
TEPMHYECKON YCTONYMBOCTH, PEaKIIMOHHON CIIOCOOHOCTH,

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;

OIIK-6
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BOCCTAHOBUTEJBHBIX CBOWCTB, CKIIOHHOCTH K PEaKIUsIM
TIPUCOETMHEHHS B ALY aMMHak—BUCcMYyTHH. OOpa3oBaHue 1
YCTOWYMBOCTH MOHOB aMMOHUSI U pochonust. [TprHIMTIBL
nony4yeHus ruapuaos OHs.

Ammmnak. [Tomyuenune. TepmonnHaMuyueckas XapakTepHCTHKA
peakuuu CHHTe3a aMMuaka. PacTBopenre aMmmuaka B BOJIE.
Peaxuymy nprucoenuHeHus: aMMuaka. AMMHHOKOMILTEKCHI. Conu
aMMOHHUSI U X TEPMHUUECKOE pasiiokeHne. Peakiyuy 3amerieHus
BOJIOPOZIAa B aMMHaKe. AMU[IbI, IMH[BI, HUTpHUIBL. Peakimun
OKHCIIeHHs1 aMMHuaKa. [I[puMeHeHre aMmMuaka. AHaITUTHIECKUE
peaKnuy noHa aMMOHHSI.

I'mppaszun. Ctpoenue Monekyssl. OCHOBHBIE U OKHCITHTEIEHO-
BOCCT@HOBUTENBHBIE CBOWCTBA. OKHCIUTEIBHO-
BOCCT@HOBUTENbHAs TBOHCTBEHHOCTh. COJM THApPa30HMS.
I'mapasus kak TormBo. OCHOBHBIE METOJIBI TIOYYEHHUS] — METOABI
Baiiepa n Pamura .

I'mapoxcunamun. Ctpoenne Monekysasl. OCHOBHbIE U
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. OKHCINTENBHO-
BOCCTaHOBHUTENbHAs TBOHCTBEHHOCTh. COJM T'MAPOKCHIAMMOHHUSL.
[Tonyaenue— metonsr Tadens u Pamura .

A30THCTOBOIOpOIHAS KHCIOTA U ee coiau. CTpoeHHE MOJIEKYIIbI
A30THUCTOBOIOPOJAHON KUCIOTHI U a3ui-noHa. KuciaoTHbie U
OKHCIIMTEILHO-BOCCTAHOBHUTENbHEIE CBOMCTBA. OKHUCIUTEILHO-
BOCCTAHOBHUTCJIbHAA ﬂBOﬁCTBeHHOCTb. ASI/I}:[I)I. BSprBOOHaCHOCTB
KUCJIOTBI M a3UJI0B.

Oxcuner azota (I, 11, IIT, IV, V). CtpoeHue Mosexy.
Oco0OeHHOCTH CTpOeHHS MOJIEKYT okcoHuTpuaa azora (V) —-N2O u
JIpyrux okcuoB. OTHOLIEHUE K BOJE, IEI0YaM U KHCIOTaM.
OKHCIUTENTBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [IpHHINIIBI
nosydeHus. TepMoanHaMu4ecKas XapakTepUCTHKA PEaKIU
cuHTe3a okcuaa azoTa (II) u3 mpocTeix BemecTB. TOKCHUHOCTD
OKCHJIOB a30Ta. BiusiHNE Ha OKPYKaIOIIYIO CpEny.

Azotuctas xkucnota. CTpoeHHEe MOJIEKYNIbl 1 HUTPUT-UOHA.
Hutpursl. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA KUCIIOTHI
1 HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

Bo3MoxxHBIE ITyTH NOTy4eHHUs. AHAINTHIECKUE PEAKIIUU HUTPUT-
HIOHOB.

AzotHas kucnora. CTpoeHHe MOJIEKYJIbl a30THON KUCIOTHI U
HUTpaT-noHa. OKUCTUTENBHBIE CBOMCTBA pa30aBIeHHON U
KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI B pEaKLUsX C
MeTaJJIJaMU, HEMETaJIJIaMH U CJIOKHBIMH BEIECTBAMH.

JlabopaTopHbIE U IPOMBIIUICHHBIE METO/BI TTOTYIECHHS.
Crmoco0s1 OcTBanpaa u I'maybepa. Llapckas Boaka. [Ipumenenue
a30THOM KucnoThl. Conu a30THOW KUCIOTHI, MPOLYKTHI UX
TEPMHUUYECKOT0 PA3JIOKEHHS U OKHCIUTEIbHbIE CBOICTBA.
TOKCHYHOCTH HUTPATOB. AHATUTUYECKUE PEaKIIMU HUTPAT-HOHOB.

Asotabie ynoopenus. [lopoxa u B3peIBUaTHIC BEIIECTBA.
®DaxTophl, 00YCIOBINBAIOIIIE B3PhIBUATHIC CBOICTBA U
B3PBIBOONACHOCTH BEIIECTB. [ [pHHIIMITBI COCTABIICHUS TOPIOYHX U
B3pBIBUATBIX CMECEH.

®octun. ITomryyeHne n OKUCIUTENTFHO-BOCCTAHOBHUTEIb-HbIE
CBONCTBA.

Oxcunet hocdopa, Mpimbska, cypbMel 1 Bucmyta (I u V).
Ocob6enHocty crpoeHust. OTHOMIEHHE K BOJIE, KUCTIOTaM H
menoyaMm. [IpuHOMIET momydeHus.

Kucnoponaconepxammue KuciaoTsl pochopa 1 X COIH.
dochoproBarucras kucnora u rumopochursl. Pocdopucras
kucnora u ¢pochutsl. PocdopHoBaTast KHCIOTA, THHOPOCHATHL
Mera-, au- (mupo-) u nonudochopHbIE KUCIOTHI U UX COJIH.
Oprodocdopras kucnora u ee conu. CTpoeHHE MOJIEKYI KHCIOT
¢ocdopa, X OCHOBHOCTD U OKHCIUTETLHO-BOCCTAHOBHUTEIHHbIC
cBoiictBa. [loxydenne oprodochOpHOH KUCTOTHI.
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®docdopusie ynodpenus. [Ipoctoii cynepdocdart. JIBoriHoi
cynepdocdar. Ipermmurar. @ocoputHas myka. CMemIaHHBIC
ymoopenus. AMModoc. Azodocka.

I'mapokcunst Mpimbsika, cypeMsl (I, V) n Bucmyra (I10).
Mera- u opTo-popmbl. KHCIIOTHO-OCHOBHBIE M OKHCIIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. MBIIIBSIKOBAs U CypbMsHAas
kucinoTel. O0mmume npuHIUIB nonyueHus. Apcenatsl (111, V).
Crubartsr (111, V). Bucmyrats! (V). OkcocoemHEeHHS BUCMYTa U
cypbMbl. OcCOOEHHOCTH THIPOJIU3a COJel CYypbMbI U BUCMYTa.

I'mapuns! Melbsika, cypsMbl 1 Bucmyta (111).ITonyuenne u
CBOICTBA.

lanorenuaet snementos (111, V). Mx cpaBHuTENTBHAS
ycTOWUMBOCTb. Tumbl rasoreHu108. OCOOCHHOCTH MX THIIPOJTU3a.
Tamorenup azora. Xnopuast docdopa (111, V).

Oxcoxnopunsl. Okcoxiopua azora. Okcorpuxiopua pocdopa.
Ux ruapomus. ®ochonurpunxiopua. OcodeH-HOCTH ero
CTPOCHHUSI.

Cynbduasl MBIIIBSKA, CypbMBI U BUCMYyTa. OOIIe TIPHHIUITBI
UX TONy4eHHs. THOCOIM MBIIbSKA U CYPbMBI.

Coenunenus ¢ meraiuiamu- Hutpunsl, @ochuasl, ApceHuIb! 1
Crubunpl. Tunbsl HUTpHIOB. OCOOEHHOCTH XMMUYECKHX CBS3EH B
HuX. CIUTaBbl MBIIIBSKA, CYPbMBI U BUCMYTA. TOKCHYHOCTh
¢docdopa, cyppbMbl, BACMYTa U HX coeAnHeHni. KpyroBopotsl
aszora u ¢ochopa B MPUPOJIE.

20. p-Danementsl IVA rpynnbl. O01mas xapakTepucTuka
aneMeHToB. CTpoeHue aToMoB. VI3MeHeHne aTOMHBIX PaInyCOB,
MOHM3AaLMOHHBIX ITOTEHLIUANIOB U 3JIEKTPO-OTPULIATEILHOCTH
3JIEMEHTOB. BalleHTHOCTb U CTENIEHU OKHUCIIEHHS aTOMOB.
M3meHeHne ycTOMYMBOCTY COEAMHEHNUH B BBICIIEH CTEIICHU
OKMCJICHHUSI aTOMOB. XapaKTep XUMHUYECKUX CBA3EH B
coenuHeHussx. OCOOEHHOCTH XUMHYECKUX CBsI3el, 00pa3yeMbIxX
aTomamu yriepoza (IV).

INpoctrie BemecTBa. AJIIOTPONHbIE MOIU(UKALIMH YIIIEpOa.
Hanomatepuainsl Ha ocHOBe yriepona. OysuiepeHsl: METObI
NoNTy4eHus1, cepbl PUMEHEHHs. YTIIepoaHble HAHOTPYOKN:
MoJTy4eHHe U CBOWCTBA. OCOOEHHOCTH UX CTPOCHHUSL.
[TonynpoBOAHUKOBBIE CBOWCTBA KPEMHUS U T€PMAHMSL.
Xumuueckue cBoicTa. Mx peaknoH-Hast CIOCOOHOCTD.
OKHCIUTENHHO-BOCCTAHOBUTENBHBIE CBOMCTBA. OTHOIIEHHUE K
KHCIIOpPOAY, METalljiaM, Bojie, KUCIoTaM U menodam. CoennHeHus
BKJIIOUeHHS rpaduta. PopMBI HAXOXKICHUS IEMEHTOB B IIPUPOJIE.
[IprHOMTIBI TOTyYEeHUs POCTHIX BemecTB. [IpuMenenne mpocTeIx
BEIIIECTB.

Tuopuner Tuma OHs. Ctpoenne monekyn. M3menenne
TeMIIepaTyp IUIaBJICHNS M KATIIEHUS B PSTy METaH-THAPU CBHHIA.
XuMH4eckue cBoicTBa. PeaknnoHHast CIOCOOHOCTh METaHa U
Opyrux ruapuno. OOIue NPUHIUIIBI TOTY9eHHs THAPHIOB.
CuitaHbl, NONYYEHUE U BOCCTAHOBHUTEIIBHBIE CBONCTBA.

Oxcun yraepona (II). XumMudeckast CBSA3b B MOJIEKYIIE C
o3t Teopuit BC u MO. Ilomyuenne. BoccraHoBUTENB-HEIE
cBoicTBa. Peakuun npucoenmaeHns. KapOOHIITBI METaIOB.
®ocren. TokcnarocTh okcuaa yraepona (II).

Oxcun yranepona (IV). Ctpoerne monekynsl. OTHOIIEHUE K
Boze, wenouaM. [lomyuenue. Ilpumenenue. BiusiHue yriiekucioro
ra3a Ha OKpY)KalOIIyIo Cpely. YTONbHast KHCIIOTa U €€ COIH.
CrpoeHne MONEKyYJIbl YTOIbHOW KUCIOTHl M KapOOHAT-HOHA.
CaoiictBa kucioTel. KapOoHaThI, THIPOKapOOHATHI, OCHOBHBIC
kapOoHaTel. OCOOEHHOCTH OCaXKAECHHS TPYIHOPACTBOPUMBIX
KapOOHaToB
13 BOJHBIX pacTBOPOB. TepMuueckasi ycTOHUYHMBOCTD KapOOHATOB.
IIpumenenue.

Oxcunel KpeMHMs, TepManust, onoBa u ceuHMa (11, IV). Jnokcun

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;

OIIK-6
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KpEeMHHSI, 0COOCHHOCTH €T0 CTPOCHUS, aMop(Has 1
kpuctauuaeckas ¢popmsl. Kapir. Ksapriepoe crekino. OTHomeHne
JMOKCHUIa KPEMHUS K BOJIE, KHCIIOTaM, IienodaM. [lepeBox B
PACTBOPUMBIC COCTUHEHUS.

Kpemnunessie kucnotel. MerakpemuaneBas, OpTOKpeMHUEBAS H
[MomukpeMHueBbie KUCIOTH. OCOOCHHOCTH UX CTPOCHUS.
[Tonydyenue. 3011 U TeIH KPEMHHUEBBIX KUCTOT. CHIIMKATreh Kak
ancopoent. Conu KpeMHUEBBIX KUCI0T. OpTO-, METa-,
TTOJTMCHIIMKATEI. AJTFOMOCHIIHKATHL. ICKYCCTBEHHBIE CHITMKATEI.

Crekina. @axTopbl, ONPEAESISIONINE YCTOHUHMBOCTh
CTEKIJIO00Pa3HOr0 COCTOSHUSI CHUIMKATOB. COCTaB U METOIIBI
TOJTy4eHus pocToro crekia. Kpucrammmzanus crekon. CUTaibl.
CTeKJIOBOJIOKHA U CTEKIOTKaHU. [[eonuThI.
emenT. Bsxymiue BemectBa. TyrominaBkue KepaMUKH Ha OCHOBE
KPEMHHUS M IPYTUX 3JIeMeHTOB. KpeMHMii- opraHmdeckue
coeauneHUst. OJOBSIHHBIC KUCIOTHI.

CunukoHbl ¥ cuiokcanbl. [Ipocreiinme u3 3TUX COeAMHEHUH.
Ocobennocty ux crpoeHus. CBorictBa. OKCHIBI TepMaHUs, OJIOBA,
ceunna (11, IV). Nx cpaBuuTenbHas ycroiunBocts. KnucimorHo-
OCHOBHBIE U OKMCJIMTEIBbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
okcuaoB. /X OTHOIIICHHE K BOJE, KUCIOTaM, IeiaodaM. OOorme
MPUHOMUIIBI TTOTYUCHUA.

I'mapokcumps! repManus, onosa, ceuana (11, IV).
CpaBHHUTENbHAS] YCTOWYUBOCTh, KUCIIOTHO-OCHOBHBIE H
OKHCIIUTEIIbHO-BOCCTAHOBUTEIJILHBIE CBOMCTBA. CO.]'II/I TUAPOKCUIOB
anemenToB (11, IV) B kaTHOHHO# 1 aHMOHHO# (hopMax.
OTHOCHTENbHAs YCTOWYUBOCTD, CKIIOHHOCTh K THAPOIIU3Y.

CoenuHenus ¢ cepoit. Mono- u nucynbduapl. Cepoyriepo.
TuocoequHeHus (KUCIOTH M CONM). THOYronbHas KUCIOTa U
THOKapOoHaThl. THOCOETUHEHHS KPEMHHs1, TEPMaHUs, OJIOBA.

T"anorenmapt anementoB (11, IV). Ux cpaBuuTensHas
YCTOHYMBOCTb. Tunbl rajjoreHunos. ['naponus.

lanorenokomiuiekcel. ['excadropokpemHueBast
KHCJIOTA U €€ CONHU. | 'eKcaxIopOooIoBIHHAS KUCIOTa U €€ COJU.

CoenuHeHus yraepoa U KpeMHHSA ¢ a30ToM. HuTtpuabr.
Huan(quuuman), cBoicTBa 1 nonydeHue. Llmanosogopon.
nanoBonoponnas kucnora. L{uanuasl. Llnanua-uoHb! Kak
nuraspl. OCOOEHHOCTH MOTYYEHHS [UaHUIOB TSDKEIBIX
MeTaiioB. ['unponus nuaauaoB. TOKCHYHOCTS IIMaHOBOAOPOAA U
nuaHuoB. l{naHoBas KUCIO0Ta, IHAHATHL, TIOJIYYCHHE U CBOICTBA.

PopanucroBonoponnas kucnora. Tuounanatsl. [lonyduenue u
CBOIICTBA.

Coequaenus ¢ metauiaMu. Kap6uast meramnos. Turisr
kapbunoB. OTHOIIEHNE KapOUI0B pa3INIHBIX TUIIOB K BOJIE,
kucinotam. Kapbopys.

Cwmnuast. [Ipupoga XUMHUYIECKOH CBA3H, TIONTYIECHUE U
cBoiictBa. KpyroBopot yriepoaa B mpupoze.

21. Bop. Ocobrie croiicTBa 60opa. OTHOIIEHHE K KHCIOPOLY, BOAE,
KHCIIOTaM | mienodaM. ['unpusr 6opa. Mx cocras. [{ubopaH,
0COOEHHOCTH XMMUYECKHX CBA3EH B MOJIEKYIe TUOOpaHa.
Y CTOHYHUBOCTE M pEAKIIMOHHAS CTIOCOOHOCTH THIPHUIOB Oopa.
T'anpunobopatsr.

Oxcun 6opa. OcobennocTu ctpoenus. CorictBa. OTHOIIEHHE
K Bojie, menogaM. OpTo-, MeTa-, MoInOopHBIe KUCITOTHL. UX
coctaB u ctpoeHue. Cria kucioT. OpTo-,MeTa-, MoIudopaThL.
Bypa.

lamorenuapt 6opa. Ctpoenue monekyn. Peaknnu
TprucoeTuHeHus. [ unpomnms.

Terpadropobophast kucimora. PTopobopaTsl.

Hurpun 6opa. [lommmopdasie Mmomudukarmm HuTprAa 6opa.
Hx cBoiicTBa. bopas3oH.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;

OIIK-6
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OO6mue
CBOICTBa
S-2JIEMEH-
TOB.
Bonopon.
Tlon-
rpynmna
AITFOMHUHUS

22. s -OnemenThl 1A rpynnsl. O0mas XxapakTeprcTHKa
anemMenToB. CTpoeHue aToMoB. VI3MeHeHHe 110 TpyIIe aTOMHBIX
paznycoB M MOHM3AIOHHBIX ITOTEHIINAJIOB. XapaKTep
XMMHYECKHX CBS3€H B COEMMHEHHAX. XMMUYECKast aKTHBHOCTh
MeTtasuioB. Ee u3Menenue B psy auTuii—1e3unid. OTHOLIEHHE
LIETOYHBIX METAJUIOB K HEMEeTajulaM, BoJe, Kuciaoram. CriocoObl
MOTy4YEHHUSI.

I'uppunst. [Npupona ces3u. CrotictBa. CriocoObl MOTyYEHHUS.

Oxcunpl. Iepokeuasl. Haanepokcuasl. O30Huab1. CTpoeHueE.
CpaBHutenbHast ycToHUMBOCTh. OTHOIIEHHE K BOJIE, KUCIIOTaM U
mienogaM. OKUCINTETbHO-BOCCTAHOBUTENBHEIE CBOMCTBA.
CrniocoObI moTy4eHwsI.

I'mapokcunpl. CBOMCTBAa-OTHOILIEHHE K KHCIIOTAaM, OKCHIaM |
colsiM. VI3MeHeHHe Crilbl OCHOBaHHUS B PSIAY THAPOKCHIOB JTUTHSI—
ne3ust. [I[pUHIMIB TPOMBIIIUIEHHOTO OTYYEeHHs THAPOKCHIOB
HaTpHs ¥ KaJusl, UX NpUMEHEHHe. Mepbl PeI0CTOPOKHOCTH NIPU
pabore ¢ menoyamu.

Conu: ranoreHubl, Cyab(arTsl, KaApOOHATHI, HUTPATHI,
HUTPUTBHI, CyNb(UABL, HUTPpUABL. Bo3MoxxHOCTH 00pa3oBaHus
JBOMHBIX coJieil U KpucTamtoruapatos. KansmHupoBaHHas,
KpUCTaJUIMYECKasl, nuTheBas cona. Ilomyuyenue conpl. [loram.
I'nmaydeposa conb. [IpuMeHeHne coseil. AHATUTHYSCKIE PEaKIIN
KAaTHUOHOB IICJIOYHBIX METAJIJIOB.

23. Bomopoa. O61as xapakTepucTrka Bogopoaa. [lonoxkeHue ero
B nepuoanyeckoit cucreme. CTpoeHue atoma. BaneHTHOCTD U
CTENEeHb OKUCIICHUS! aTOMOB BOJIOPO/Ia. XapakTep XUMHUUECKHUX
CBSI3€H B €ro COCJIMHEHHSIX. Y CJIOBHS 00pa3oBaHus U
cymiectBoBanus wonos H', H™, H;O". ®usnueckne 1 XuMHIeCKre
CBOICTBa BoAOpoaa. Bonopon kak BOCCTaHOBUTEIb.
BoccranoBuTenbs-Has CIOCOOHOCTh aTOMapHOTO M MOJICKYJLIPHOTO
BOZOpOAa. BzanumoneicTeue Bogopoaa ¢ MeTajlllaMu U
HEMeTaJIaMH.

CriocoObI MosTy4eHus CBOOOIHOTO BOIOPOAA.

I'uapunsl. Tunsl rUAPUIOB: HOHHBIE, KOBAJICHTHBIE,
MONMMEpHBIE, HecTexrnoMeTpuueckue. Ilepokecna Bogopona.
Crpoenune monekynsl. [lomydenne. OKHCIUTENHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA B PA3JIMYHBIX Cpeax.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6

Komok-
BI/IyM &
KOMITBIO-
TEpHOE
TECTHPO-
BaHUeE

24.s-DnemenTsl BTOpOIi rpynnsl. [loarpynna 6epunius u
maraus. Ioarpynna kaaenus. OOImast XapakTepucTHKa
aneMeHToB. CTpoeHue aToMOB. V3MeHeHue 110 IpyIe aTOMHBIX
pazuycoB M HOHMW3AIMOHHBIX [TOTEHIINATIOB. XapaKTep
XUMHYECKHX CBs3el B coeanHeHnIX.OcoOeHHOCTH OepUILIHsL.
@duznvecKre U XMMUYECKHE CBOMcTBA MeTaiuoB. OTHOMIEHNE K
HEMeTaJllaM, BoJie, KUCTIOTaM u mierodaM. CrocoOB! OTyqIeHuUs.
IIpumenenue.

Tuapuner. OcoGeHHOCTH CTPYKTYPHI THAPUA0B. CBOMCTBA.
[IpuHUMIIBI TOTYYEHUSL.

Coemmnaenus ¢ kucnopogom. Okcuabl. [lepokcumer. Mx
cTpykTypa. CpaBHHUTENbHAS YCTOWINBOCTH. OTHOIIEHHUE K BOAE,
KHCIoTaMm, menodam. OKHCIUTENbHO-BOCCTAHOBUTENbHBIC
cBoticTBa. OKcH KambIws (HEeTameHas N3BeCTb).

I'mnpokcunsl. Ux crpykrypa. KucioTHo-0CHOBHBIE CBOICTBA.
AwmdotepHOCTh THAPOKCHAA OeprimTus. OKCOSIMS U OJISIIHSL.
[TprHOMIE! momydeHus. I'uapokcna Kaapust (TaeHas N3BECTb).

Comu. "amorennpl, kKapOOHATHI, Cynb(aThl, HUTPATEHI,
cynb¢uasl, HUTpUIBL, Gochuasl. Kpucramnornaparsr. Conn
Oepriiys B KaTHOHHOHM M aHMOHHOM (hopmax. KommiekcHbie
coemHeHust Oeprius. I unponus conel Oepuiuns 1 MarHus.
OKCOXJIOpH]T MarHHSI.

AHanUTHYECKNE PEaKIH KaTHOHOB METaJIJIOB.

JKecTkocTh BOJBI M METOJIBI €€ yCTpaHeHus. TOKCHIHOCTh

Komnmok-
BUYM,
KOMIIBIO-
TepHOE
TECTHPO-
BaHMe
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COeTMHEHNH Oeprivs U Gapust.
[lemMeHT, Ta30CHIIMKATHBIE MAaTEPHAJIbIL.

25. Hoarpynna amomunus. dusznueckue 1 XUMUYECKHE
CBOICTBa METAJIJIOB psja altoMUHUI-Tanuil. Vi3MeHeHne
TeMIIepaTyp IUIABJICHUS U KUIIEHUS B PsTy aTFOMUHUN—TaJIIHH.
XuMuueckasi akTUBHOCTh MeTajIoB. OTHOIIEHHE K KUCIIOPOLY,
BOJIE,

KHCIOTaM, 1ieno4aM. [IpuHInns! oTydeHus] METaIIOB.
[Tony4yenue u npuMeHEHUE aTIOMHUHUSL.

I'uapunst snementoB (111) psina anromuHMi-TammMi.
OcobenHocty ctpoeHns. CBOHCTBA U MOIYYEHUE.

lanorenunsr snementos (111) psina anmoMuHMA-TaIAI.
OcobenHoctH ctpoeHus. CBOMCTBA U MOIYYEHUE.

Hurpuaet snementos (111) psina anromMuami-Tammii.
OcobenHoctH cTpoeHus. CBOMCTBA U MOIYYEHUE.

Oxcuapt anemenToB(111) psna anromunnit-rammit. Mx
CpaBHUTEIbHAs YCTOMYMBOCTh. XUMHUECKHe cBocTBa. KucinorHo-
OocHOBHBIE cBoMcTBA. [Ipuniuns! nomyuenust. Oxcua tamus (I).

I'mapokcunp! anementos (I11) pspa anromuauii-rammmii. Cocras
U 0COOEHHOCTH CTpoeHHs. KICIIOTHO-OCHOBHBIE CBOWCTBA B Py
THIPOKCUIOB aTIOMUHUA—TaUINSA. OTHOIIEHHE K KHCIOTaM U
menoyam. ['mapokena tayumms (1).

Comnu. Conu anmoMyHHsI B KATHOHHOW U aHUOHHOW (opMax.
Kpucrannoruapatsl. KommiexkcHsle coequaeHus. [[BoiiHble conu.
CpaBHuTenbHas xapakTepuctuka conei anementoB (I11).
I'mpponus coneit. OcobeHHOCTH CTpOeHus amtoMuHaToB. Comnu
tamums (I). OkucIuTeIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA
coenunenunit Tayums (1) u Tammus (IIT). TokcuaHOCTH COSAMHEHMIA
TaJUIHS.

O6mas
Xapakre-
pHCTHKA
d- ame-
MEHTOB

26. d-Dnements! B rpynnsl. PenkosemebHbIe 31eMeHTBI.
OOmas xapakTepucTuka 3j1eMeHToB. CTpOeHHE aTOMOB.
V3MeHeHue 110 rpymne aTOMHBIX 1 HOHU3ALMOHHBIX [TOTCHIIHAIOB
pany Sc-Y-La-Ac. BaneHTHOCTD U CTEIICHb OKHCIICHHS aTOMOB.
XapakTep XUMHUYECKHUX CBsI3eH B coeanHeHnAX. CKIOHHOCTD K
KOMILIEKCO00pa3oBaHui0. XUMUYECKHE CBOMCTBA MPOCTBIX
BeLLECTB. MI3MeHeHMe 10 rpyIne XUMHYECKOW aKTUBHOCTH.
OTHomeHue K KUCIOPOLy, BoAe, KHcaoTaM. Crioco0b! MOTydeHuUs
Sc,Y,La,Ac.

T'uapuaer. OcobeHHOCTH CTPYKTYpHI THApUAOB. CBOICTBA.
[IpuHIUTBI TOTydEHUsL.

Oxcunsl u ruapokcus! (1), Mi3sMeneHre KuCIOTHO-OCHOBHBIX
CBOMCTB I'MAPOKCUIOB B psAAYy CKaHAUM-akTUHUN. [lonyuenue u
CBOWCTBA.

Conu: ranoreHunpl, Cynb(aTel, KApOOHATHI, HATPATBI, HUTPHABI
u cynbhuapl. CKIOHHOCTD K 00pa30BaHUIO COJIEH B KATHOHHOU 1
AHMOHHOM (popMax, KOMIUIEKCHBIX coerHeHHH. [IBOIHbIC COIH.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6

Kommok-
BUYM,
KOMITBIO-
TepHOE
TECTHPO-
BaHMe

27. d-DaemenTtsl IVB rpynnsi. O0mias xapakTepucTuka
3JIEMEHTOB MOATrpyHIsl THTaHa. CTpoeHne atomoB. M3MeHeHne 1o
TpyMIIE aTOMHBIX PaJyCcOB H HOHN3AIIMOH-HBIX TIOTEHINAIOB.
BaneHTHOCTB U CTENIEHU OKUCIIEHHS aTOMOB. XapaKkTep
XMMHYECKUX CBsI3€H B coequHEHHAX. CKIOHHOCTD K
KOMIUTEKcooOpa3oBaHuio. VI3MeHeHne XMMUYECKUX CBOHCTB MO
rpynme. ®u3ngeckre 1 XUMUYECKHE CBOHCTBA MPOCTHIX BELIECTB.
XuMU4YeCcKasi aKTUBHOCTB TIPH OOBIYHOM U BBICOKOI
TemriepaTtypax. OTHOIIEHNE K KHCIIOPOAY, BOJE, KUCIOTaM U
menoyaM. Koppo3noHnHast ycTOHUMBOCTE. MeXaHU3M pacTBOPEHUS
METaJJIOB B CMECH a30THOH M INIAaBUKOBOH KHCIOT. CriocoOsl
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TIOTYYCHHUSI.
Oxcuapl TuTaHa, upkonus, radguus (IV). Ocobernoctu

CTpPOCHMU. CsoiictBa. VX oTHOIICHUE K BOJEC, KMCJIOTaM, IICJI0YaM.

[lepeBox B pacTBOpHMBIE COEMHEHHMS. [IpHHIMIIBI TOTyIEeHUSL.
Oxcunpt tutana (11, IIT). Ceotictsa.

I'mapokcunsl TnTana, nupkonus, radpuus (IV). OcodenHoctn
ctpoenusi. Kucnorno-ocHoBHbIE cBOiicTBa. OTHOIIEHUE K BOJE,
KHciotam, menodam. [lomydenue.

[epokucaHbie coeTMHEHUS U TIEPOKCOKUCITOTHL. TUTAaHATHI.
Hupkonatel. ['mapokcuast Tutana (11, 111). CoiicTaa.

lanorennpet snementos (IV). I'anorennast turana (11,
[I).I'maponus ranorernnoB. OkcoranoreHuabl. ['anoreno-
komiuiekchl. Cynbdater u Hurpatsl (I1V)/

28.d-Inementsl VB rpynmbl. O01ast XapakTeprCTHKA Kommnok-
aneMeHToB. CTpoeHue aToMoB. MI3MeHeHne 1o rpymme aTOMHBIX BUYM,
paauycoB U MOHU3AIIMOHHBIX MOTEHIIMANIOB. BaneHTHOCTh 1 KOMITBIO-
CTENeHb OKUCIIEHUS aTOMOB. XapaKTep XUMUYECKHUX CBSI3Ei B TEpHOE
coeauHeHUsIX. CKIIOHHOCTh K KOMILICKCOOOPa30BaHUIO. TECTHPO-
M3meHeHne XUMUYECKUX CBOMCTB Mo rpymnmne. dusndeckue u BaHUe
XMMHMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB. XUMHUECKAs
AKTHBHOCTbH MPY OOBIYHOM U BBICOKOH TemriepaTypax. OTHoIIeHHe
K KHCIIOPOJY, BOJIE, KUCIIOTaM, IenouaM. OTHOIIIEHHE K IapCKOM
BOJIKE, CMECH a30THOI
Y TJIABUKOBOM KHUCJIOT. CHOCO6I)I HOquCHI/Iﬂ IMPOCTBIX BEIIECTB.

Oxcuapl Banaaust, Huoowusi, ranraia (V). KnucnorHo-ocHoBHbIE
CBOMCTBA OKHUCJOB U ruApokcuaoB. Bananatel. [lonmuBananatsl.
Coenunenns okcoBaHaqus. Huobarel. Tantanatel. OKcHIpbI 1
rugpokcunsl Banaaua (11, 111, IV). INanorenuast anemenToB (V).
Tanorennap! Banaaus (1L 1, IV). I'maponus ranoreHnaos.
Okxcoranoreaupl. ['anorenokommekcsl. [lepokcuabt -cBoiicTBa 1
MOTYyYEHUE.
29. d-IdnemenTtsl VIB rpynnbl. O0mias xapakTeprucTHKa OIIK-1; Kommok-
aneMeHToB. CTpoeHue aToMoB. VI3MeHEeHHe 0 TPYIIe aTOMHBIX OIIK-2; BUYM,
paanycoB M HOHU3AIIMOHHBIX MTOTEHIMAIOB. BaleHTHOCTD U OIIK-3: KOMITBIO-
cTereHH oKucieHHs. OKUCTUTETFHO-BOCCTAHOBUTEIbHbIE ) TEpHOE
CBOHCTBA COETUHEHUH B PAa3HBIX CTEIICHAX OKHCICHHS aTOMOB. OIIK-4; TECTUPO-
XapakTep XUMHUYECKHUX CBsI3eH B coeanHeHnaX. CKIOHHOCTD K OIIK-6 BaHUE

KOMILIeKcooOpa3o-Banmio. KiactepHslie coenuuenus. M3Menenue
XMMHUYECKHUX CBOMCTB MO rpymie. PU3HdecKue 1 XUMHIECKHE
CBOICTBA MPOCTHIX BEIIECTB. XUMHUUECKasi aKTUBHOCTh MPH
OOBIYHOM U BBICOKOU TemriepaTypax. OTHOIIEHHE K KUCIOPOY,
rajoreHam, Boje, Kuciaoram, meaouaMm. OCHOBHBIE CITIOCOOBI
TIOTYYeHHS.

Oxcuner xpoma (11, ITI, VI). Ux cpaBHUTENRHAS YCTOWIHBOCTD.
KucnoTHO-0CHOBHBIE M OKHCIINTETHHO-BOCCTAHOBUTEIBHBIC
cBoiictBa. OTHOILIEHHUE K BOZE, KHCIOTaM, menodam. [IpuaIume!
TIOTYYeHHS.

Oxcuner MonubaeHa u Bonbdpama (VI). OTHOmEHHE K BOJE,
KucnoTaMm, menodam. [Tpunuunel nonydenus. U3menenue
YCTOWYIHMBOCTH, OKHCIUTENBHON CITOCOOHOCTH M KUCTIOTHOTO
xXapakrepa B psay OKCHI0B XpoMa—Boibdpama (VI).

Tanpoxcunst xpoma (11, I, VI). CocraB 1 ocobeHHOCTH
crpoenus ruapokcuaa xpoma (I1I). XpoMoBeIe KUCTOTHL.
W3onmonukncnors! xpoma. KncnoTHO-OCHOBHBIE M OKHCITUTEIBHO-
BOCCTAHOBUTEIIBbHBIE CBOMCTBA. [IpHHIUIIBI
norydeHust. Monnb1eHoBast 1 BOJIb(pamMoBasi KHCIIOTHI.

Y cTOHYHMBOCTD, KUCIIOTHBIE U OKUCIIUTENBHbBIE CBOMCTBA B PSIILy
XpOMOBas-BOJIb(PaMOBas KHCIIOTHI. V30MOMUKHUCIOTH 1
TEeTepOIOIMKHCIIOTH MONMNOICHA 1 BOJIb(pama.

Comu xpoma (IT). Caotictsa. [Tpuanuns! norydenus. Conu xpoma
(I1T) B katnonHoOM 1 aHMOHHOH (hopmax. Kpucrayutoruapatsl.
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Kommnekcusie coenunenus. JBoinbie conu. 'maponusz. Conu
xpoma (VI). XpomaTsl, monmmxpoma-

TBl. OKHCITUTENIFHBIE CBOWCTBA XPOMATOB U TMXPOMATOB.
IIpuHIun neicTBUS XpOMOBOIM CMECH.

Comu monu6ena u Bonbdpama (VI). Moaubnatst n
Bonb(pamartsl. [lonuMonndaaThl U MOIUBONB(PaMATEL
OKHcnIUTENHHBIE CBOMCTBA B PSILy XPOMAThI—BONIb(pPaMaThL.
lanorennzapt xpoma (11, I11). Fanorenunsr MonubaeHa 1
Bonb(dpama (VI). KimacrepHsie rajoreHuap MOIMOICHA U
Bonb(pama. JInokcoranorennapl. ColictBa. ['uapomnms.
[epokcocoenunenus xpoma. [Tepokcun xpoma. Ilepokco-
XPOMOBBIE KHCIIOTHI. Y CTOHYMBOCTD U OKUCIIUTEbHBIE CBOHCTBA
NIEPOKCOCOEIMHEHUH XpoMa.

30. d-2nements1 VIIB rpynnbl. O0mias xapakTeprcTHKa
anemeHToB. CTpoeHue aToMOB. VI3MeHeHHe 110 IpyIe aTOMHBIX
pazMycoB ¥ MOHU3ALMOHHBIX [TOTEHIINAJIOB. BajneHTHOCTD 1
CTEINEeHHU OKHMCIICHUS aTOMOB. V3MeHeHue 1o rpyre
YCTOWYMBOCTH COETUHEHHH B BBICILIEH CTEIICHH OKHCICHHS
aTOMOB. XapaKkTep XMMUYECKOH CBSI3H B COSTUHEHHSIX.
CKJIOHHOCTh K KOMILIeKcooOpa3zoBanuto. KiacrepHbie
coequHeHus. M3MeHeHre XUMUYECKUX CBOMCTB 110 IPYIIIIE.
dusnueckre 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEILECTB.
OTHolIeHUE K KUCIOPOLY, BOJE, KHCIOTaM, meiaodam. CrocoOs
TIOJTy4YeHUSI.

Oxcunet Mapranna (11, IT1, IV, VII). YcToituuBocTsh, KHCIOTHO-
OCHOBHBIE U OKMCJIMTEIBbHO-BOCCTAHOBUTEIBbHBIE CBOMCTBA.
OrtHoleHue K BoZE, KUCIOTaM, menodam. [IpuHIune! nonydeHus.
Oxcunel Texuerus u penus (VII). KuciaoTtHo-ocHOBHBIE CBOMCTBA.

T'uapoxcunst mapranna (I, 111, IV, VII). YeroitunBocTs,
KHCIJIOTHO-OCHOBHBIE 1 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. [IpuHiune! nonydeHust. 'uapokcuapl TeXHELMS U
penus (VII).

Comnu mapranma (II). Kpucranmoruapatsl. KomiiekcHsie
coeaunenus. CpoiictBa. Conu maprauma (111, IV). Conu mapranna
(VD). Manranartsl. ['maponus. OKUCIUTETFHO-BOCCTaHOBUTENIEHBIE
cBoiicTBa. [IpuHIMIIBI IOTY4YEHMSL.

Comnu mapranma (VII). [lepmanranatel. OKucIuTeIbHBIE CBOHCTBA
MIEpMaHIraHaTa B KUCIIOH, IEIOYHON U HEUTPAJILHOU cpenax.
[IpuHUUTBI TOTydEHUsL.

Comnu texuenus u peaus (VII). Ileptexnatsr. [leppeHaTsr.

Komnok-
BI/IyM &
KOMIIBIO-
TEpHOE
TECTUPO-
BaHHE

31.d-Inementnl VIIIB rpynnbl. CemelicTBO KeJie3a.
CeMeiicTBO INIATHHOBBIX METAJLIOB.

CemeiicTBo :keje3a. OOmas XxapaKTepUCTHKA SIIEMEHTOB
cemeticTBa xene3a. CTpoeHne aToMOB. V3MeHeHe aTOMHBIX
paznycoB M MOHU3AILMOHHBIX ITOTCHIIMAIIOB B PAiaX JKENe30—
HUKETb U JKeNe30—0CMuil. BaleHTHOCTD U CTETIEHH OKUCIICHHS
aTOMOB. XapaKTep XUMHUYECKUX CBS3€H B COEINHEHUSX.
CKIIOHHOCTB JIEMEHTOB K 00pa30BaHUIO KATHOHHOW M aHHOHHOM
(dhopm, KomIuTekcooOpa3oBaHutio. KitactepHble CoeTMHEHMUS.
dusnvecKre U XMMUYECKHE CBOMCTBA Kele3a, KoOaabTa, HUKEIS.
®deppomarHeTu3M. XUMH4IecKass aKTUBHOCTD TP OOBIYHON U
BBICOKOH TeMIiepaTypax. OTHOIEHNE K KHCIIOPOAY, BOJE,
kucinoTaM u menodaM. Kopposus xenesa. [TupodopHoe xeme3o.
Haxoxnenue xenesza B npupoze. [IpoMBIIITIEHHBIE METOABI
mony4yeHus xenesa. [Ipumenenne xeneza. Yyryn. Cramb.
CrnenmanbHBIE CTaIH.

Oxcuper xenesa, kodansta, HuKeNs (11, III). CocTas u
ocobeHnHocTn ctpoerust ruapoxcnaa xxenesa (II). Kuciorno-
OCHOBHBIE U OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIE CBOWCTBA
runpokcunos (11, II). OTHOmEeHME K BOE, KUCIOTaM, IIETOYaM.
[TpyrHOMTBI TOTyYEHUsL.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;

OIIK-6

Kommok-
BUYM,
KOMIIBIO-
TepHOE
TECTHPO-
BaHMNe
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Comnu xene3a, kobanbsra, HuKens (II). Kpucrammoruapater.
JBoitHBIE 1 OCHOBHBIE cOH. KauecTBEeHHbIE peaKIMK Ha KaTHOHBI

MetasuioB (+2). Conu xenesa, kobanbra, HuKess (I11) B kaTnonHOM

¥ aHWOHHOI (hopMax. KauecTBeHHBIC peaKIny Ha KaTHOHBI
MetaiioB (+3). Kpucrammoruaparer. CTpykTypa 6€3BOIHBIX
XJI0puzi0B. J[BoiiHbIe 1 OCHOBHBIE CONU.

®eppurts (I11) 1 MX OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE U
KHCJIOTHO-OCHOBHBIE CBOMCTBA. CIIOCOOBI MOTyUeHHUS.

®epparts (IV). OxucnutensHbIe cBOicTBA. [IpUHITHITEI
TOJTY4EHUS.

KommutekcHbIe COeTUHEHUS JKee3a, KoOaIbTa, HUKEIIS.
OTHOCcHUTENbHAS] YCTOWYMBOCTD MPOCTHIX U KOMILIEKCHBIX COJIeH
kenesa, kooanbTa, Hukens (ILIIT). Aka-, aMMUH-, THAPOKCO-,
[IMaHO-, OKCAJIATOKOMIUIEKCHI. KapOoHMIIBI.
®DepporieH. XapakTep XUMHUECKHUX CBSI3€H B MOJIEKyIIe
(depporieHa. MHOTOsIIepHBIC KOMILICKCHI.

CeMeiicTBO IIIATUHOBBIX MeTANI0B. DU3nUecKue U
XUMHYECKHE CBOMCTBA IJIATHHOBBIX METAUIOB (PYTCHUH, POIHH,
naJIaanuil, OCMUM, UPUIUIA U TUIATHHA). XUMHUYECKask aKTHBHOCTh
npu OOBIYHOW M BBICOKO# TeMIiepaTypax. OTHOIIEHHE K
KHCIJIOPOZY, BOIOPOY, BOJIE, KUCIIOTaM, IIIel04aM, [IapCKoif
Bojike. Cxema repepaboTKy caMOpOIHOMH IaTHHBL J{pyrue
METO/IbI TTOJTYUEHUST METAIITIOB.

Oxcuapl 1 ruapatsl okcuaoB. Oxeunsl pyrenus (1V,VI).
Pyrenarbl. Oxcuapl ocmust (VI, VII). Ocmatsl. Oxeuabl 1
ruapokcuasl poaus u upuaus (111). Oxcumpl ¥ rHIPOKCHT
naaaus (II). KomruiekcHble coequHenns miaTuHbl. KaTHOHHBIE,
aHHOHHBIEC U HeWTpasbHbIe KoMIutekesl iaTtussl (11, IV). AMMun-
U IIMAaHOKOMIUIEKCHI. | eKcaxIoporiaTHHOBAs KHCIO0Ta U ee
COJIH.

32.d-InemenTtnl IB rpynmmbl. O011as XxapakTepucTUKa SJIEMEHTOB.

Crpoenue atoMoB. Mi3MeHeHue 110 IpyIIe aTOMHBIX PaJycoB U
MOHM3AaLMOHHBIX NTOTEHIIMANIOB. BaleHTHOCTD U CTENIEHU
OKMCJICHHUSI aTOMOB. XapaKTep XUMHUYECKOU CBSI3U B COCAUHECHMSIX.
CKJIOHHOCTh K KOMILIEKCOOOpa30BaHUI0. XMMUYECKHE CBOMCTBA
MIPOCTHIX BemecTB. OTHOLIEHUE K KUCIOPOY, BOJIE, IIEI0YaM,
kucnotaMm. PactBopenue 30mota B apckoii Bonke. Crioco0s

Jno0braH MenH, cepeboa u 3010Ta. OCHOBHBIE CITOCOOBI MOMYYEHHS.

[IpumeHeHne MeTaslIoB.

Oxcuapt Menu (1, 1), cepedpa (1, I1), 3010ta (I, IIT). CBoiicTaa.
OrtHoleHNe K Bozie, KUCIOTaM, menodaM. [IpuHIuUIb! nomydeHus.
T'uppoxcunst menu (II), cepedpa (1) u 30m101a (I11). Kucnorro-
OCHOBHbIE cBONCTBA. OTHOIICHNE K BOJE, KUCIOTAM, IEJIOYAM.
[IpuHUMIIBI OTYYEHUS.

Comu memu, cepebdpa, 3omora (I). OxucaurensHo-
BOCCTaHOBHUTEJIBHBIE CBOMCTBA.

lanorenokomiuiekcsl. dororpaduyeckue Mpouecchl Ha OCHOBE
raJloreHuI0B cepedpa. AMMHH- U IMAHOKOMIIIEK-
cel. Comn memum (I1). Kpucrammorunpater. KomrekcHeie
coenHeHMs. ['anoreno-, nnaHo- 1 aMMHHOKOMIUTEKCHI. Comu
3onota (III). Comu B kKaTHOHHOM ¥ aHUOHHOHN (opMax. AKBa-,
LIHAHO-, TAJIOT€HOKOMIUIEKCHI. TeTpaxiopo30oTas KUCIoTa U ee
COJIH.

OITK-1;
OITK-2;
OIIK-3;
OITK-4;

OIIK-6

Komnmok-
BUYM,
KOMITBIO-
TepHOE
TECTHPO-
BaHNe

33.d-Onementsi IIB rpynnel. O0mias xapakTeprucTHKa
sneMeHToB. CTpoeHne aTOMOB. VI3MeHeHue 110 TPpyIIe aTOMHBIX
panycoB ¥ MOHU3aLMOHHBIX IIOTEHIHAIOB. BaneHTHOCTD
CTETEeHHU OKHMCIICHUS aTOMOB. XapakTep XUMUIECKOH CBS3H B
coenHeHUsIX. CKIOHHOCTh K KOMIUIEKCOOOPa30BaHUIO.
@du3nvecKre ¥ XMMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB.
OtHoIIEHNE K KUCTIOPOLY, BOAE, KHCIOTaM, IIETI0YaM.
Awmainbsramsl. MepbI ITPEeA0CTOPOXKHOCTH TP padoTe C PTYTHIO.
Crioco0sI morydenus MetayioB. [IpuMeHeHne MeTasioB.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6

Komnok-
BUYM,
KOMITBIO-
TEpHOE
TECTHPO-
BaHHE
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Oxcuapt nuaka 1 kagmust (11). Oxcunst pryru (I, IT). CBoiicTBa.
OrtHolIeHNe K BOZE, KMCIOTaM, mejodaM. [IpuHIuIITE nomydeHus.

Tunpoxcuns! uaka u kaamus (11). KucnotHo-ocHOBHEBIE
cBoiictBa. OTHOLIEHHUE K BOJIE, KMCIIOTaM, miejodam. [Ipuaums!
MOTy4YEHUSI.

Comu. Kpucramioruapatsl. Colv HUHKA B KATHOHHOM U
annonHo# Qopmax. Comu pryru (I, II). OxucnurensHoO-
BOCCTaHOBUTEJbHBIE cBoMicTBa conelt pryTH (I, II). T'uaponus
coJiell IMHKa, KaaAMUsl, pTyTH. L{HHKaTHI
KomnnekcHsle coenuHeHns. AMMUH-, IMAHO-, FAJIOTEHO-
KOMIUTEKCHI. MIX yCTOHYMBOCTD B PSIAY UMHK — PTYTh. [IpOmyKThI
B3aUMOJICICTBHUS CONEN PTYTU C aMMHUAKOM.

Ienwii u p-
2JIEMEHTHI
BOCBMO
TP YIIIBL
f-anemen-
THIL.

34. I'enii 1 p-37eMeHTbI BocbMOii rpynmnbl. O0rmas
XapaKTepuCTHUKa 1eMeHToB. CTpoeHne aToMoB. Bo3moxHbIe
BAJICHTHOCTH U CTEIICHU OKUCIIEHHs aTOMOB 3JIEMEHTOB.
W3MmeHeHue no rpymie aTOMHBIX paAlyCcOB U HOHU3AIMOH-HBIX
noTeHHanoB. [IpuunHsl XuMudecko nHepTHoCcTU. DU3nyeckue
cBoMcCTBa. XapakTep MEeKMOJIEKYIIPHOr0 B3aUMO/IeiiCTBUSI.
W3MmeHeHne TeMIiepaTyp KUIEHUs U IUIaBJIE€HUS B PsLy Tenuid —
panoH. Xumuueckue coequHeHus. @Topuabl KCEHOHA U KPUIITOHA.
[TpuHIWMITEl X TOAy4YeHUs. [ uaponus GTopuIoR.
Kucnoponconep:xaniie coeqnHeHUs! KceHoHa. KnaTtpaTHeie
COEZIMHEHHs aproHa U ero aHajoroB. OKCHJ KCEHOHA U
KceHOHOBbIE KHCIIOTHI.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6

Konnoksny
M, KOMITBFO-
TepHOE
TECTHPO-
BaHUE

35. f-Dnementsl. O0Ias XapaKTEPUCTHKA DIIEMEHTOB.
ITonoxenue B nepuonnveckoil cucteme. CTpoeHHE aTOMOB. 4f- I
5f-anementsl. I3MeHeHNE aTOMHBIX PaJHyCOB U

MOHU3AIIMOHHBIX MTOTEHIIMAJIOB 0 Ieproay. BanentHocts 4f- u 5f-
3JIEMEHTOB. BHYTpEHHSIS1 IEPUOANYHOCTL CBOWCTB. XapakTep
XMMHUYECKUX CBs3el B coeMHEeHUAX. CKIIOHHOCTD K
KOMIUIEKCc000pa3oBanuio. CXO/ICTBA U Pa3INuKs B CBOMCTBAX 4f- 1
5f-3neMeHTOB.

Janmanuow (4f->nemenTsl). BaneHTHOCTD, XapakTep XUMHYECKUX
cBsi3eii U popMbl coeiMHEeHMT. XMMHUYECKHe CBOMCTBA METAJLIOB.
OTHomIeHne K KUCIOpOoay, Boze, Kuciaoram. OKCHUIbI.
I'mapokcunel. U3MeHeHnE KUCI0THO-OCHOBHBIX CBOWCTB 10
nepuony. Comu. [IBoiiusie conmu. Coenunenust nepus (IV):
OKCHJIBI, TUAPOKCH]IBI, LIEPAThI.

Axmunuowt (S5f-31eMeHTHl). BaneHTHOCTh 37IeMEHTOB, XapakTep
XUMHYECKHX CBsI3ei U POpMBI COSIMHEHUH B psiiaX TOPUH—KIOpUI
u 6eprinii—IoypeHcuit. XuMHU4ecKrue CBOHCTBa METAJIIOB.
Coenunenns topus (IV): okcun, ruapokcua, TaaoreHAIB.
Coenunenns ypana (VI): okcun, THAPOKCHA, TaIOTCHUIEI,
ypaHaThl, COEANHEHUS] THOKCO-ypaHa.

4.2 CTpyKTypa IMCIHIIJIMHBI

Tab6aunua 2. O0mas TpyA0eMKOCTb JUCIUIIHHBI cocTaBasieT 18 3aueTHbix exunnn (648

4acoB)
Bun paboTst TpynoemMKoCTh, 4acoB
1 2 Bcero
CEMECTpa | ceMecTpa
OO0mas Tpy10€eMKOCTh 324 324 648
AyauTopHas padora: 252 224 476
Jlexyuu (J1) 90 64 154




Bun paboTst TpynoeMKoCTh, 4acoB
1 2 Bcero
ceMecTpa | cemecTpa
Ilpakmuuecxue 3auamus (113) 90 64 154
Jlabopamopuwvie pabomut (JIP) 72 96 136
CamocrosiTesibHas padoTa: 45 73 118
Kypcosoii npoexrt (KIT), kypcosas pa6ota (KP)' 23 23
PacuerHo-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
CaMOCTOSATEBbHOE N3YUEHHUE Pa3/IeoB 25 25 50
KonTposnbHas padora (K)>
CamononaroroBka (mpopaboTka U MOBTOPEHHE 20 25 45
JIEKIIMOHHOTO MaTepuaja U MaTepuaia yueOHUKOB U
y4eOHBIX TOCOOMIA, TOATOTOBKA K 1a00OPATOPHBIM U
MPAKTUYECKUM 3aHSTHIM, KOJUIOKBUYMaM, pPyOeKHOMY
KOHTPOJTIO | T.11.),
[ToAroTOBKA M caya dK3aMeHa’ 27 27 54
JK3aMeH | IK3aMeH IK3aMeHa-
Buo umoz06020 konmpons
4.2.1. Paznenabl TUCUMILUINHBI, U3y4YaeMble B IEPBOM ceMecTpe
Tabnuma 3. Paznensl TUCHUTIIINHBL, U3y4aeMbIe B TIEPBOM CEMECTPE
KonuuectBo yacos
Ne A
pas- HaumMenoBanue paznenos YAUTOpHAA Bneayn.
nena Bceero pabora pabora
JI 113 JIP Cp

1 2 3 4 5 6 7
1 «XHUMHA KaK HayKa. CTpOCHI/IC BCIICCTBA. 40 12 12 4 12

3aKOHBI XUMHH.
> OCHOBHBIC 3aKOHOMEPHOCTH ITPOTCKAHUS 33 10 10 6 12

XUMHNYECKUX ITPOIECCOB»
3 OCHOBBI XUMHHU PacTBOPOB. Peakinu B 144 44 44 44 12

BOJHBIX Cpeaax.
4 O6mme cBoiictBa p-anemeHToB VIIA-IVA 75 24 24 18 9

rpymi.

KonTpons (3x3ameH) 27

Hmoeco: 324 90 90 72 45

4.2.2. Pa3zgesbl AUCHUIIMHBI, H3y4YaeMble BO BTOPOM cemMecTpe
Tabauua 4. Pa3gensl 1McUNIIMHBI, H3y4YaeMble BO BTOPOM ceMecTpe

! Ha kypcoBoit IpoekT (paboTy) BBIIENSETCS HE MEHEE O/IHOM 3a4ETHON €IMHUIBI TPYA0eMKOCTH (36 4acoB)
2 TonbKO 1151 32049HOM (OPMBI 00 yUeHHUS
3 [pu HANIMYMK SK3aMEHA TIO JIUCIUTUINHE
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pas-
Jena

KonndgecTBo yacoB

AynutopHas

HavMeHoBaHue pa3aenos
B Pabora

Bue-ayn.
pabora

Ja | m | Jp cp

Ccero

2 3 4 5 6 7

OOmmas xapaKkTepHuCcTHKa s-3JIeMeHTOB. Bonopoz.
IMoarpynna anoMuHuS

110 26 | 32 28 24

Oo01mas xapakTepucTuka d-37JeMeHTOB 88 24 | 32 8 24

Oomras xapakrepuctuka f-anemenToB. [enuii u p-
3JIEMEHTBbI BOCHMO# IPYIIIBI 99 14 |32 |28 |25

KonTporns (3K3aMeH) 7

Uroro: 324 64 96 64 73

Bcero: 648 154 | 154 136 118

4.3. JEKIUOHHBIE 3AHATUHSIL.
4.3.1. JEKIIMOHHBIE 3AHATHUA. 1 CEMECTP

TABJIAIA 5. Tembl JIeKIMOHHBIX 3aAHATHIA

TEMA

1. l'[pez[MeT U 33124 XMMHUHU. MecTo XUMHM B CUCTEME eCTECTBEHHBIX HaYK.

2. ATOMHO-MOJIEKYJISIPHOE YYeHHe.

3. CtpoeHue aToMa M JIEKTPOHHBIX 000J104eK aTOMA.

4.1'[epn0)_‘m'{ec1<m71 3aKOH U Hepnozmllecmm CHUCTEMA XUMHYECKHUX IJIEMEHTOB C TOYKHA 3pCHUSA
TEOPUM CTPOCHUA aTOMA. HepHOI[I/l‘lHOCTL CBOIICTB 3J1eMEHTOB.

5. Xumuueckasi cBI3b U CTPOEHHE MOJIEKYJI, BAJJEHTHOCTb. KoHIenuus ruOpuan3ayui aTOMHBIX
opOuTajeil u MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJI M HOHOB. KOHIeNIus MONsSpU3ai HOHOB.
Teopust Mmosiekyasipubix opouraneit (MO JIKAO).

6. MexMmonekysipHoe B3aumoaeiicrsue. Crnel Ban-nep-Baansca. OpueHTaMOHHOE, MHIYKIIOHHOE U
JVCIIEPCHOH-HOE B3anMoAeicTBU. DaKTOpPbI, ONPEAEIAIONINE SHEPTUIO MEXMOJIEKYIIIPHOTO
B3auMoJeicTBus. BogoponHas CBs3b.

7.CoBpeMeHHBIE TPOO/IeMBbI HEOPraHMYEeCKOH XMMHUH. MeTaioopraHudecKas 1 CyIpaMoeKyispHas
XUMHS-XHUMUSI MOJISKYJLSIPHBIX aHcaMOJIel 1 MOJIEKYJISIPHBIX CBSI3eH.

8. Ocnogwt xumuueckoit mepmoounamurky. IHEPTETUICCKUE XAPAKTEPUCTUKN XUMHUUECKUX PEAKIIUM.
IIepBoe HayaJI0 TEPMOJMHAMUKH.

9. Ocnogwl xumuueckoit Kunemuxu. ' OMOT€HHBIE U TeTEpOreHHbIe peakuui. CKOPOCTh XUMHIUYECKOH
peakuun U pakTopsl ee onpenenstonye. [lopsamnok u MonekyasipHOCTs peakunu. Katamms.

10

10. Xumuueckoe pasnosecue. CBI3b KOHCTAaHTBl XUMHUYECKOT'O PABHOBECHS CO CTaHIAPTHBIM
n3MeHeHneM >Heprun [ mobca.

11

11.06wue ceoiicmea pacmeopog. Pacmeopul neanekmponumos.

12

12.PacTBOpPHI 21€KTPOIUTOB.

13

13.Peakuuu B Heopranuueckoii xumuu. I'mapoaus coneil. Oxkucnumensno-eéoccmanogumensole
Peaxyuu 6 60OHBIX pacmeopax. JNeKTPOJU3 PACTBOPOB H PACILIABOB.

14

14. NucnepcHbie cuctemsl. Konaouapl.

15

15.KoMmIu1eKCcHbBIE COeINHEHMUS] .
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16 16.CoBpeMeHHbIe MeTObl CHHTE32 U AHATHN32 HEOPraHUYeCKUX BelleCTB.

17 17. p-OnemenTts1 VII A rpynmsl.

18 18. p-OQnementsl VIA rpynmsl.

19 19. p-dnementsl VA rpynmsi.

20 20. p-dnements IVA rpynnel.

4.3.2. JEKIIMOHHBIE 3AHATUS. 2 CEMECTP
TABJIUIA 6. TeMbl J1eKIMOHHBIX 3aHATHI

Ne TEMA

1 22. s -OneMeHTHI 1A rpynnsl.

2 23. Bonopoa.

3 24.s-JdnemenTsl BTOpOIii rpynnsl. [loarpynna 6epuinnus n maraus. [Hoarpynna kansums.

4 25. Iloarpynna aJioMHHHS.

5 26. d-dnemenTtsl LLIB rpynnsl. PeqkozeMesibHbIE 3JIEMEHTBHI.

6 27. d-dnementsl IVB rpynnsl.

7 28.d-2nementsl VB rpynnbl.

8 29. d-dnemenTtsl VIB rpynnbl.

9 30. d-2dnements1 VIIB rpynnsl.

10 31.d-Daementsi VIIIB rpynnsl. CemeiicTBo kese3a. CeMeiicTBO JIATHHOBBIX METAJLIOB.
CemeiicTBO Kkene3a.

11 32.d-Inementsl IB rpynnsi.

12 33.d-Inementsl 1IB rpynmnsi.

13 34. T'esqinii u p-371eMeHTbl BOCBMOIi TPyNMbI.

14 35. f-Onementsl. CTpoeHue aToMOB. 4f- u Sf-anemeHTol. Jlanmanuowt (4f-anementsr). Axkmunuodwt (Sf-
SJIEMEHTHI).

4.4.. IPAKTUYECKUE 3AHATHSIL.
4.4.1. IPAKTUYECKHUE 3AHSATHS. 1 CEMECTP
TABJIMIA 7. TeMbl NPaKTUYECKUX 3aHATHI

Ne TEMA

1 1. IIpeamet u 3aga4uu XuMuH. MecTo XMMHH B CHICTeMe eCTeCTBEHHbBIX HayK.

2 2. ATOMHO-MOJIEKYJISIPHOE YUeHHe.

3 3. CtpoeHue aToMa M IEKTPOHHBIX 000J10YEK aTOMA.

4 4.Tlepuoguyeckuii 3akon u [lepuonuyeckasi cucTeMa XHMHYECKUX YI€MEHTOB € TOYKH 3peHUs
TeopuH cTpoeHus aTtoma. [lepuoaMYHOCTH CBOMCTB 3J1€MEHTOB.

5 5. XumMuyeckasi CBfI3b M CTPOeHUE MOJIEKYJI, BAJTEHTHOCTb. KOHIENIHS THOpUAM3AIIMN aTOMHBIX
opOHTaneil 1 MpOCTPaHCTBEHHOE CTPOESHUE MOJIEKYJT M HOHOB. KOHIIeNmus mosipu3aii HOHOB.
Teopust Monekynsipubix opouraneit (MO JIKAO).

6 6. Me:xxkmoutekyasipHoe B3aumoaeiicteue. Cisl Ban-nep-Baanbca. OpueHTanoHHOe, HHAYKIIMOHHOE
JMCIIEPCHOH-HOE B3anMoAeicTBU. DaKTOpPbI, ONPEAEIIONINE SHEPTHUI0 MEXMOJIECKYIIIPHOTO
B3amMogaeiicTBus. BomopoaHas cBsi3b.

7 7.CoBpeMeHHbIe MPO0/IeMbl HEOPTraHUYeCKOH XUMHH. MeTamioopraHndecKast M CylnpaMoseKyispHast

XUMUS-XUMHUA MOJICKYIIAPHBIX aHcamoOmei u MOJICKYJISPHBIX CBsI3CH.
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8 8. Ocnogwt xumuueckoit mepmoounamuxu. IHEPTETHICCKIE XAPAKTEPUCTUKH XUMUUECKUX PEAKIIH.
[lepBoe HAYaJI0 TEPMOAVHAMHUKHY.

9 9. Ocnogwl xumuueckoit Kunemuxu. ' OMOT€HHBIE U reTeporeHHbIe peakiui. CKOpOCTb XUMHYECKOH
peakuun U GakTopsl ee onpeenstontye. [lopsgok u MonekysipHOCTs peakuuy. Karanms.

10 10. Xumuueckoe pasnogecue. CBsi3b KOHCTAaHTBI XUMHUUECKOI'0 PABHOBECUS CO CTAaHAAPTHBIM
n3MeHeHueM 3Heprun [ mooca.

11 11.06uyue ceoiicmea pacmeopos. Pacmeopvt Heanekmponumoe.

12 12.PacTBOPBI 2J1€KTPOJINTOB.

13 13.Peaxnuu B Heopranm4eckoil xumun. I'maponus coneil. OkuciumensbHo-60ccmanogumenbHule
Peaxyuu 6 60OHBIX pacmeopax. IAeKTPOJIU3 PACTBOPOB H PACILIABOB.

14 14. IucnepcHbie cucTeMbl. Komnonapl.

15 15.KomIuieKkcHbIe COeIMHeHUS .

16 16.CoBpeMeHHBIEC METOABI CHHTE3a H AHATU3a HEOPraHNYeCKUX BeleCTB.

17 17. p-OnemenTts1 VII A rpynmsl.

18 18. p-Dnementst VIA rpynmsl.

19 19. p-Daementsl VA rpynnsl.

20 20. p-OnemenTs! IVA rpynmnsl.

4.4.2. TIPAKTUYECKHE 3AHATHUS. 2 CEMECTP
TABJINILIA 8. TeMbl NpaKTHYECKUX 3aHATHI

Ne TEMA

1 22. s -DnemMeHTHI 1A rpynnsl.

2 23. Bonopon.

3 24.s-Ddnementsl BTOpoii rpynnsl. [loarpynna 6epusiinusa u maraus. [loarpynna kajasuus.

4 25. Iloarpynna aaiOMHHUS.

5 26. d-dnemenTsl LLIB rpynnsl. PeqkozeMesibHbIE 3JIEMEHTBI.

6 27. d-2nementsl IVB rpynmbi.

7 28.d-2nementsl VB rpynnbl.

8 29. d-Inements VIB rpynnbl.

9 30. d-Jnementsl VIIB rpynnbl.

10 31.d-InemenTtsl VIIIB rpynnsl. CemelicTBo keJie3a. CeMeliCTBO NJIATHHOBBIX MeTAJVIOB.
CeMeiicTBO kKeJie3a.

11 32.d-Onements! IB rpynnbl

12 33.d-Dnementsi IIB rpynmsbl.

13 34. T'esqinii u p-371eMeHTbI BOCBMOIi TPyNINbI.

14 35. f-Dnementsl. CTpoeHre aTOMOB. 4f- u Sf-anementol. Jlanmanuowt (4f-anementsr). Axkmunuowt (Sf-

SJIEMEHTHI).

4.5. JIabopaTopHbIe 3aHATHS
TABJIMIIA 9. Tembl 1a00paTOPHBIX PA6OT
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No No Komn-Bo
JIp pasncna HanmenoBanune 1abopaTopHBIX paboT Jacos
1 2 3 4

Onpenesnenne OTHOCUTEILHON MOJIEKYJISAPHOI Macchbl OKCHA yTIJiepoaa
1 1 av) 2
1 OIIPEJIEJIEHUE MOJISIPHOM MACCBI DKBUBAJIEHTA IIMHKA 2
3 ) CKOpOCTh XUMHUUECKUX peaKInid. 3aBUCUMOCTh CKOPOCTH PEAKITUH OT )
TEMIIEPATyphl U KOHLIEHTPAIIUU
4 5 XuMuueckoe paBHOBecHe. BiusiHue TeMnepaTypbl U KOHIIGHTpAIMK Ha P
XUMHWYECKOEC DABHOBECHUE
5 2 Karanus. 'oMoreHHsli 1 reTeporeHHbIN KaTanu3 2
6 3 OuuncTka TBEpPABIX BEIIECTB OT IpUMecen 6
7 3 PactBopsl. PactBopumMocTs coneit, [IponsBeneHre pacTBOpUMOCTH 4
8 3 IIpuroroBneHue pacTBOPOB 3aJaHHON KOHIIEHTPAIH 6
9 3 DNEKTPOIUTHYECKAS JUCCOUAIHS (TIPOTOIH?3) 6
10 3 I'uapomuz (Ilporonus) coneit 4
11 3 OKHCIUTENHEHO-BOCCTAHOBUTENBHBIC PEAKITIH 6
12 3 DIEKTPOXUMHUECKHUE CBOMCTBA METAJIIIOB, DJIEKTPOJIN3 PACTBOPOB COJIEH 4
13 3 Kopposus metanios 4
14 3 IlonmyueHue u cBOMCTBA KACIOPOAA 5
15 3 CBoiicTBa BOIOpO/Ia U MEPOKCUIA BOIOPOIa 5
16 3 I"ajoreHsl 1 UX cCoeTMHEHUS 10
17 3 Cepa. CBoiicTBa cepsl U €e CoeTMHEHU I 10
18 3 ABOT ¥ ero coeIMHeHus, TOTYYEHUE U CBOHUCTBA 10
19 3 Docthop ¥ ero coenuHeHust 6
20 3 VYriepon U KpeMHHUH, COEAUHEHUS YIIIEPOAA U KPEMHUS 6
21 3 bop u ero coenunenus. Ilonyuenue u cBoiicrsa 6
20 4 CBo¥icTBa MIETOYHBIX METAIIJIOB U UX COSTUHEHUI 10
23 4 Bepunii, Marauii, KaJbIui, CTPOHLIUN, GapHii ¥ UX COSTMHEHHS 10
24 4 AJIOMHUHUH ¥ €T0 COeTUHEHUS 10
55 5 PenkozemenbHblie aneMenThl: TuTaH, HUpKOHUA U radHuit. OKCHIbI 6
TUAPOKCHUIIBI U CONU
26 5 Bananuii, HuoOuii, TaHTAI U UX COETUHEHMS 6
27 5 Xpom, MmonubieH, BOIb(ppaM U UX COSTUHCHUS 6
28 5 Maprasnen, coelMHEHNs1 Mapraiua 6
29 5 Keneso, k00T, HUKEIh U UX COSIUHEHMS 6
30 5 Menp, cepedpo, 30J0TO 1 UX COCIMHEHUS 6
31 5 IluHK, KaAMUI 1 UX COETMHEHUS 6
32 5 OJ10BO, CBHHEI M HX COEIUHEHUS 6
33 5 MEBIIBSK, CypbMa, BUCMYT U UX COCTMHCHHSA 6
34 5 KauectBeHHOE OIIpEICIICHHNE HOHOB d-3meMenTOB 6
35 6 CuHTE3 HeOPraHUIECKUX BEIIECTB 6
36 6 IlonydeHnue u cBOKCTBAa KOMIUIEKCHBIX COEAMHEHUMN 6

4.6. CamocTosiTeIbHOEC H3YYCHHE PA3/1eJI0OB AU CHHIIIMHbBI

TABJIMIA 10. Tembl caMOCTOSATEIbHBIX 3aHSATHI
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Ne Koi-Bo
Bomnpocsl, BBIHOCUMBIE HA CAMOCTOSITEILHOE U3yUEHUE
pasnena 4acoB
1 2 3
Mpeamer u 3axaun xumMuu. MecTo XUMHH B CHCTEME €CTECTBEHHBIX
1 Hayk. [Ipenmert u 3agaun xumun. OCHOBHBIE 33]1a4l COBPEMEHHOU 4

Heoprannueckol XxuMuu. COBpeMEHHbIE HAIIPABJICHUS PA3BUTHUS

Hounnast cBsA3b U €€ cBOMCTBA. [losipu3anus noHa B 3JIEKTPUIECKOM
nose. [lonsapu3yemMocTs U NOJSAPU3YIOLIEE 1EHCTBUE HOHOB.
N3meHeHne 3TuX CBOMCTB B Iepuoax U rpymnmnax. Monnas cBsA3b-
MpEJETbHbBINA CITydail KOBAJICHTHOM MOJISIPHOM CBS3H.

10

Jucnepcubie cucremsl. Kosutonasl. /ucnepcHeie CHCTEMBI.
3 Knaccudukanus aucnepcHsix cucreM. CyclieH3UH U SMYJIbCHH. 6
Kosmnonnssie pacTBOphl. Y CTONYMBOCTh KOJUIOMAHBIX PACTBOPOB.

Boaopona. Obmas xapakrepuctuka Bogopoaa. [lonoxxenue Bogopoa B
nepuoandeckoit cucreme. CTpoeHre atoma. BaleHTHOCTh U CTETIEeHb
OKHCJICHUS aTOMOB BOJOpOJa. XapaKTep XUMHUYECKUX CBSI3€H B €ro
COEMHEHHAX. Y CII0BUS 00pa3oBaHus U cyliecTBoBanus nonos H', H,
H3;0". ®usnueckne 1 XMMUYECKHE CBOWCTBA BOAOPoAa. Bomopo kak
BOCCTaHOBUTENb. BoccTaHOBUTEMB-HASI CITOCOOHOCTH aTOMApHOTO U

10

d-Jnementsl IIB rpynnbl.O0miast XapakTepuCTHKA 3JIEMEHTOB.
Crpoenue aToMoB. MI3MeHeHHe 1o rpymnmne aTOMHBIX paJiycoB U
MOHHU3AIIMOHHBIX MOTEHIIMATIOB. BaJeHTHOCTh U CTENEHU OKHUCIEHUS
5 aTOMOB. XapakTep XMMUUYECKOH CBS3U B COeAMHEHUIX. DU3NUYECKUe U 10
XMUMHUYECKHE CBOMCTBA MPOCTHIX BeulecTB. OTHOIIEHUE K KUCIOPOLY,
BOJIE, KHCIIOTaM, IiesiouaM. AManbramsl. [IpuMeHeHne MeTanios.

anf‘TIWLT ITAOA A WLATINMIAG nV{‘T/TT[LT NTYVTIA (T TI\ (“Df\ﬁf"T‘DQ

Jlanmanuowvi (4f-3neMeHThl). BaneHTHOCTD, XapaKTep XUMUYECKUX
2

6 cBs3eit 1 opMBI coeqMHEHNH. XMMHUYECKHUE CBOMCTBA METAJIJIOB. 10

OTHolIeHUE K KUCIOPOIy, Boje, kuciaotaM. Okcunbl. 'uapokcuab.

o
IAnr 1011011110 YFIIATIATIIA ACITADIIT IV AnATIATD 11N TTantuanayr CArrex

Axmunouowt (5f->1eMeHThI). BaleHTHOCTB AJIEMEHTOB, XapaKTep
XUMUYECKUX CBs3eH U GOPMBI COSAMHEHUH B PsiIax TOPUH—KIOPUH U
OepKIMii—10ypeHCHil. XUMHUUYECKHE CBOMCTBA MeTa/I0B. CoeiMHEHUS
topus (IV): okeun, runpokcun, ragorenuasl. Coenmunenus ypana (VI):

10

5. OUEHOYHBIE MATEPHUAJIbI JJIsI TEKYIIEI'O U PYBEXHOI'O KOHTPOJIA
nepeuenv oyeHOUHbIX cpeocme u Konmpoaupyemoix komnemenyuii: OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6

5.1. BAJAHUA JJIsd TEKYHIETI'O KOHTPOJISA (KOJIVIOKBUYM). 1 CEMECTP.

IHEPBASA KOHTPOJIBHASA TOYKA

3.OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO YU€HHS. 3aKOHBI: COXPAHEHNUs, KPATHBIX
OTHOILIEHHH, ITOCTOSHCTBA COCTaBa, 0ObEMHBIX OTHOLICHUH. 3aKOH ABOTapo. 3aKOH
JKBUBAJICHTOB.

7.KBanTtoBble uncia. CMbICII KBAHTOBBIX Yncell. ATOMHbIE OpOUTAIN. DHEPreTUYeCKHe YPOBHU
JJIEKTPOHA B OJJTHOBJIEKTPOHHOM MHOTOIEKTPOHHOM aTtomax. IIpunnun Iaymu.

8.IlpaBuio XyHza v MOPSJIOK 3ar0JHEHHS aTOMHBIX opOuTaneil. [IpuHimn HauMeHpIIen
sHepru. [IpaBuno Kneukosckoro.

9.Ilepuoanyeckuii 3akoH. [lepuonnueckas cucrema. OCOOEHHOCTH 3alIOJTHEHHUS DJIEKTPOHAMHU
aTOMHBIX opOHTanel u GopMHUPOBaHUE NTEPUOJOB. S-, P-, d-, f~3TIEMEHTHI U UX PACIIOJI0KEHHUE B
NIEPUOANYECKON CUCTEME.
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10. CtpoeHue 31IeKTPOHHBIX 000JI04€EK IeMEHTOB. [leproMuHOCTh CTPOSHHS AIIEKTPOHHBIX
o0omnoyek. MI3MeHeHne aTOMHBIX ¥ HOHHBIX PaInyCcOB 10 MeproaaM U rpynnam. ddexTsl d- u
Jf-cxaTusi.

11. MoHn3auroHHbIe MOTEHLIHANBI, CPOACTBO K AJIEKTPOHY, SIEKTPOOTPULIATEIILHOCTD
251eMeHTOB. DaKTOPBI, ONPEAEIAIONINE 3TH BEJIUUMHBI U UX U3MEHEHUE 110 NIEPUoiaM U
rpymmnam.

12.I1eproJMYHOCTh XUMHUYECKUX CBOMCTB 3JIEMEHTOB, IPOCTHIX BELIECTB U XUMHUYECKUX
coenuHeHul. MI3MeHeHne CBOICTB 3JIEMEHTOB IO MEPUOJIaM U IPYIIIaM B 3aBUCUMOCTHU OT
CTPYKTYPBI BHEUTHHX H MPEIBHEIIHIX 3JIEKTPOHHBIX 000JI0YEK U PaIniyCcOB aTOMOB. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHI0OB U THJIPOKCHUIOB MO NEPUOAAM U IPYIIIaM.

13. OCHOBHBIE THUIIBI XUMUYECKON CBSA3H: KOBaJICHTHAs! (HEMOJIIpHAs! U MOJISIpHAs ), HOHHAs,
Metamnudeckas. OOmrie 0cOOEHHOCTH MEXaHU3Ma 00pa30BaHuUsl KOBAJIEHTHBIX M HOHHBIX
CBS3EH.

14.0OcHoBHbIEe TOJI0kEHUS TeopuH BasleHTHBIX cBsi3ell (BC). Ocobennocti 00pa3oBaHust CBsI3ei
10 JIOHOPHO-aKIIEITOPHOMY MeXaHu3My. HacblaeMocTh 1 HallpaBJI€HHOCTh XUMHUYECKOU
CBs3U. MHOTOIIEHTpOBas! CBS3b.

15.BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB. BasieHTHOCTH ¢ mo3uiuit Teopun BC. BaieHTHOCTS $-,
p-, d-, f->nemenToB. [locTosiHHas 1 TepeMeHHast BaJICHTHOCTH. BaJleHTHOCTD U CTeNeHb
OKHCJICHHS aTOMOB 3JIEMEHTOB B UX COCTUHEHUSX.

16.01MHOYHBIE U KPATHBIE CBS3H. G- U T-PA3HOBUIHOCTH KOBAJICHTHBIX CBsi3ed. OTHOCUTEIbHAS
YCTOMYHMBOCTH (p—p)n- 1 (p—d)n-cBsizeir. KomndecTBeHHBIE XapaKTEPUCTUKN XUMHYECKIX
ceszeil. [lopsaok cBsi3u. DHeprus cBs3u. [[nuHa cBs3u. BanenTHsiid yroi. CTeneHb HOHHOCTH
CBs3U. DPPEKTUBHBIE 3aps/Ibl XUMHUUECKU CBSI3aHHBIX aTOMOB M CTENIEHb HOHHOCTHU CBS3H.
JMmoabHBIH MOMEHT CBSI3H.

17. Konnenmwmsi ruOpuan3aniu aTOMHBIX OpOUTaJIeH ¥ MPOCTPAaHCTBEHHOE CTPOSHUE MOJICKYI U
noHOB. OCOOCHHOCTH paclpeieICHHUs AEKTPOHHOHN TIOTHOCTH THOPUIHBIX OpOUTAIICH.
[IpocTeitmme Turbl THOpUIU3ALKA: P, Sp2, sp3, sp3d, sp3d2. 'ubpuan3zanus ¢ yaacTueM
HEMO/IeJICHHBIX 3JIEKTPOHHBIX Map. BiusiHie OTTaIKuBaHUs ANEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO MOJIEKYI.

18.KoHuenius noysipuzanviv HOHOB. TpakTOBKa MOISAPHBIX CBA3EH COINIACHO KOHLIECTIUH
MOJISIPU3allK MOHOB. JIoKanu30BaHHbIE U JIEIOKATN30BaHHbIE CBA3U. TPexX- 1 MHOTOLIEHTPOBBIE
cBs3u. Jlenokanuszamus n-31eKTPOHHOMN TUIOTHOCTH B MOJIEKyJie OeH301a,rpaduTe, HOHAX
KHCIIOPOICOACPKAIIUX HEOPraHMUYECKUX KUCIIOT.

19.Teopus monekynsapabix opoutaneit (MO). OcHOBHBIE TIOJIOKCHUS, JHEPTETHICCKUE
JrarpamMmmbl, CBs3bIBatolue U paspoixisomne MO. DHepretuueckue auarpaMmmsl MO
JIBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOT'O MEPUOJA. G- U T-MOJIEKYJISIPHBIE OPOUTAIIH.
CpaBuenue teopuu BC u MO.

20.KomruekcHsie coenquHeHus. CTpoeHNEe KOMITJIEKCHBIX COSAMHEHUI, TEOPHS
KPUCTAIJIMYECKOTO MOJIsA. XUMUYecKas CBS3b B KOMIUIEKCHBIX COSIMHEHUAX U 0COOEHHOCTH UX
cTpoeHus. [ ubpuansaius aToMHBIX OpOUTaIel KOMIUIEKCOOOpa3oBaTers.

21. MexxmonexynsipHoe B3aumozenicteue. Cunsl Ban-nep-Baansca. OpreHTalMOHHOE,
MHIYKIIHOHHOE U AUCIIEPCUOH-HOE B3auMOJIENCTBUS. DaKTOPbI, ONPENEISIIOIINE SHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.

22.BonoponHas cBsa3b. [Iprpona BogopoaHON CBA3H, €€ KOJINYECTBEHHBIE XapaKTEPUCTUKH.
Me:x- 1 BHyTpU-MOJIEKYIISIPHAsE BOJOPOAHAS CBA3b. BoopoaHas CBA3b MEXKIY MOJIEKYJIaMU
¢dTOpOBOAOPOIA, BOBI, aMMHUAKa M COUPTOB. BiMsHue BoJOPOAHON CBS3HM Ha pU3UUECKUE
CBOICTBA BEILIECTB C MOJIEKYJIAPHOU CTPYKTYpoil. Ob1Ire 0cOOeHHOCTH (PU3NUECKUX CBOMCTB
MOJIEKYJIIPHBIX KPUCTAJUIOB B CPABHEHUU C MOHHBIMU U @TOMHBIMH KPUCTAJLJIAMHU.

23. DHepreTHUYECKHE XapaKTepUCTUKU XUMUYECKUX peakiuii. [lepBoe Havano TepMoIMHAMUKH.
[IpeBpartiieHus SHEPrUH U pabOTHl B XUMUUECKUX MpoIeccax.

24 . Tepmoxumus. [TonsiTre 00 3HTANBIUN. DHIIO- U IK30TEPMUUECKUE PEaKIH. 3aKOH
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I'ecca u cneacrtBue u3 Hero. CTaHIapTHOE COCTOSIHUE M CTaHJApTHAs SHTAJIbINA 00pa30BaHUs
BeniecTBa. Pacyersl TeruioBbIX 3()(EKTOB peaKIHii.

25.Bropoe Hauano tepmoauHamMuKu. [lonarue sHTponu. OLieHKa 3HaKa U3MEHEHUS SHTPOIIMHU B
XUMHYECKUX peaknusx. JHeprus ['m66ca. Ponb SHTaNBMUHAHOTO W SHTPONMUHHOTO (HaKTOPOB B
OTpE/IeJICHUH HAIpaBJIEHMs IIpoLiecca.

26. 'omoreHHble U TETEpPOreHHbIE peakuuu U cucrteMbl. CKOpPOCTh XUMHUYECKOW PEAKLUHU U
(baxTOpBl €e OmpeneNsonIie. 3aBUCUMOCTh CKOPOCTH PEAaKLIUU OT KOHIICHTPAIUW PEareHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsiok U MOJIEKYISIPHOCTh PEAKIIUH.

27 Ilonstue o mexanuszMme peakiuu. IlepexoaHoe cocTosiHUe, WIM aKTUBUPOBAHHBINA KOMILIEKC.
OHeprus aktuBauuu. GakTopsl, ONPEAEAIONINE BETUYUHY SJHEPTUH AKTUBAIUHU.

28.BnusitHue TeMmepartypbl Ha CKOpPOCTh Xumuueckoil peakuuu. I[IpaBuno Bant-TI'odda.
TemnepatypHblil KO3GGUIUEHT CKOPOCTU. YpaBHEHNHE AppeHunyca.

29 Karanu3z wu karamuzatopbl. MHrubutopsl u uHruOupoBanue. Karamutuueckue sizibl.
['oMOreHHble U TeTEepOreHHbIE KATATUTUYECKHE pEaKIUH. AKTUBHBIE LIEHTPbl TBEPHAbIX
KaTaJau3aTopoB.

30. OGpaTumble 1 HEOOpaTUMBIE XUMHUUECKHE peakiini. COCTOSHNE PABHOBECUS U ITPUHITHIT
oOparumocTu peakuuu. Knnernueckuit 1 TepMOAMHAMUYECKUHN TIOJIXObI K OTIMCAHUIO
XMMHYECKOTO paBHOBecHs. KOHCTaHTa XMMHUECKOTO PaBHOBECHUS U €€ CBSI3b CO CTaHJApTHBIM
n3MeHeHueM sHepruu ['u60ca. CmenieHne XMuMUYECKOTO paBHOBECHS PY U3MEHEHUH YCIIOBUH.
[Ipunnun Jle HlaTense.

BTOPASI KOHTPOJIbHASI TOUKA

31.Teopuu pacTBOpoB. PacTBopeHune kak (PU3UKO-XUMHUUYECKHH Tporiecc. VI3MeHeHne SHTAIbITHH
Y DHTPOIUHU Tpu pacTBopeHnu BemiecTB. ConbBartarus. ConbpBaTel. OcoObIe CBOMCTBA BOJBI KaK
pactBoputens. 'maparel. Kpucrammoruaparsl.

32.00mme cBoiicTBa pactBopoB — muddy3ms m ocmoc. OCMOTHYECKOE MABJICHHE M €r0
3HaueHue. MeToibl OnpeIesIeHrs MOJIEKYJIIPHBIX MAacC PaCTBOPEHHBIX BEIIECTB.
33.PacTBOpuTENb U pacTBOpsieMoe BeliecTBO. PactBopuMocTs. HackilieHHbIE, HEHACHIILIEHHBIE,
MIEpEChIICHHbIE, pa30aBlieHHblE W  KOHUEHTPUPOBAHHBIE pPAacTBOPHL.  B3ammoneiicTBue
pacTBOpEHHOro BellecTBa U pactBoputens. COCTOsHUE BEIIECTBA B pacTBOPE.

34 KoHIleHTpanusi pacTBOPOB U CIOCOOBI €€ BBIPAKEHHS: MaccoBasi [0Jis, MOJIAPHOCTb,
HOPMaJIbHOCTb, MOJISUIBHOCTh, MOJIbHASI JIOJIS, TUTP.

35.3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B JKHUAKOCTSX, IBYX >KUJKOCTEH, TBEPAbIX BEIIECTB B
KUAKOCTAX. 3akoH ['enpu. BrnusHue Ha pacTBOPUMOCTb NMPHUPOABI KOMIIOHEHTOB, TEMIIEPATYPHI
u gasieHus. [lepekpucrannu3anuy U SKCTPaKIus.

36./laBnenne u coctaB mapa Haja pactBopoM. 3akoH Paymsa. Kpucrammmzamuss u KumneHue
pactBopa. Kprockonus 1 30ya10CKONHS.

37. U3oToHnueckuit kKoahUIueHT. DISKTPOIUTHIECKAs AUCCOIUAINS PACTBOPCHHBIX BEILIECTB.
OCHOBBI TEOpUU DIEKTPOJUTUYECKONW Jucconuanuu. MexaHusMm aucconuanuu. BrusHue
MPUPOJABI BEUIECTBA HA €ro CHOCOOHOCTh K 3JIEKTPOIMTHYECKON AUCCOIHMAIMM B BOJHOM
pactBope. KHUCIOTHO-OCHOBHBIM XapakTep IMCCOLMALUU TUAPOKCHIOB B 3aBUCHUMOCTH OT
MOJIOKEHUS DJEMEHTOB B IMEpUOAMYECKON cucteMe. Jlucconumanusi CpeaHHX, KHCIBIX U
OCHOBHBIX COJIEH.

38.PacTBOpHI craObIX AMEKTPOIUTOB. KOHCTaHTa U CTENEHb JUCCOLUAIIUU CIa00TO IEKTPOIIUTA.
3akoH pa3basnenus OcTBaibaa.

39.PactBopbl  CHUJIBHBIX 3NEKTPOJUTOB. Kaxkymiasics creneHb JUCCOIMAIlMU  CHUJIBHOTO
ANEKTPOJIUTA. AKTHBHOCTH U KOA((UIIMEHT aKTUBHOCTU. MOHHas cuia pacTBopa.

40.0OcHOBHBIE TPEJICTABICHUS TEOPUU CUJIBHBIX 3JEKTpoHuTOB (Teopuu bpencrena u Jloypwu,
JIptouca u ap.). IlpoToHHas Teopwst KUCIOT M OCHOBAHWM, MPOTOJIU3 U TMPOTOIUTUYECKUE
peaxiuii. [IpOTOTUTHI U aIPOTONUTHI.
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41.duccoumanus Boabl. MoHHOe mpousBeacHHE BOAbl. BomOpoAHBIH U THIPOKCUIBHBIN
nokazatenu cpensl. Mon ruapokconns. Muanukatopsl. Metoasl onpenenenus pH. Bydepnsie
pacTBOpBHI.

42 . TpynHOpPAacTBOpUMBIE 3JIEKTPOJIUTHL. PaBHOBecMe MeXAy OCaJKOM U  HAaCBILICHHBIM
pactBopoM. IIponsBenenue pacTBOpUMOCTH. BiusiHiEe 0JHOMMEHHBIX HOHOB Ha PacCTBOPUMOCTD
BelecTB. Biusuue pH pactBopa Ha 00pazoBaHue TPyJHOPACTBOPUMOTO BEIIECTBA.

43.I'udpoau3z coneu. Vionnwsle ypaBHeHus ruaposinza. Koncranra u crenens ruaponausa. Biausaue
IIPUPO/IbI, 3apsiia U pajuyca MOHOB Ha MX CKIOHHOCTb K TWAPOJM3y. BiusHue KOHLEHTpauuu
pactBopa, Temieparypsl, pH cpenpl Ha creneHb ruaposin3a. BiusHue KOHCTaHThI AUCCOLMALUN
KHUCTIOTBI(OCHOBAHMSI ), KUCJIOTHI U OCHOBAHUS HA KOHCTAHTY FUAPOJIN3A.

44.CnoxHple ciydau ruaposusa. OOpaTuMblii 1 HEOOpaTUMBIA TUAPOIM3. ['MAPONIHU3 KUCIBIX
coseir. ['mapomu3 TpyaHOPACTBOPUMBIX coJieil. COBMECTHBIM THAPOJIHM3 COJIH. Y CIOBHS
nojaaByieHuss Tujpoausza. OOnMe NPUHIUIBI MOJYYEHHS JIETKOTHIPOIU3YIOIIUXCS COJeH, X
OYMCTKH U CYIIKH.

45.T'uaponu3 ¢ TOUKH 3PEHUS TPOTOJIUTHUECKOU TEOPUH KUCIOT U OCHOBAHUH.

46. OKuCIUTETHHO-BOCCTAHOBUTENIbHBIE MPOLIECCHl KAK pEeaklUuu IepeHoca AIIEKTPOHA.
Oxucnurenu u BocctaHoBUTENH. Kiaccudukaiysi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Hogerit noaxon k knaccudukamuu OBP. TUIbl OKUCIHTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
47.CocraBieHue YpaBHEHHI OKHCIUTEIIbHO-BOCCTAHOBHUTENBHBIX peakiuid. MeTol HOHHO-
MOJIEKYJISIPHBIX TIoJTypeakuuidi. MeTo 1 MpOTOHHO-KUCIOPOAHOTO OaaHca.

48 KonnuecTBEHHbIE  XapaKTEPUCTHUKU  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  TEPEXOJIOB.
OKHCIINTENPHO-BOCCTAHOBUTENBHBIE CHCTEMBL. YpaBHeHHe HepHcrta. CraHmapTHble peloKc-
MOTEHIIMAJIBI U CIIOCOOBI X OIPE/IEICHHUS.

49. Penokc-moTeHUMAIbl W OLIEHKA HAIpaBJICHUS M IIOJHOTHI NPOTEKAHHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKUUi. 3aBUCUMOCTh MEXKY BEIMUYMHAMH PEAOKC-IIOTEHIINAJIOB CUCTEM
u u3MeHeHueM HHeprun [mb6ca. I[lombop oxucauTENne W BOCCTAHOBUTENEH C YYETOM
CTaHIAPTHBIX PEJOKC-IOTEHIMAIOB.

50. PaBHOBecMe Ha TrpaHHIE METALT - PACTBOP. OJEKTPOIHBIN MOTEeHIMaNA. BomopoaHslii
ANIEKTPOJ CpaBHEHUS. Psii cTaHIapTHBIX JMEKTPOAHBIX MOTEHIIUAIOB, (DAaKTOPbI, ONPEACIISIONIe
noJjioxkeHue Metayuia B psiay COII.

60.XUMHYECKHE UCTOYHHUKH AICKTPUUECKOTO TOKa- TrajibBaHu4ueckue aeMeHTsl (I'9). Pabora ['D
Axo6u-Jlaamdis. DNeKTPOABIKYINAS CHIa TalbBAaHUYECKOTO 3ieMeHTa. [IpuHiun padotsl ['D:
AKKYMYJISATOPBI U Cyxue OaTapeu.

61.0O51eKTpoaM3 paciuiaBOB U BOAHBIX PAacTBOPOB 3JEKTpOdUTOB. KaronHele u aHOAHBIE
npoueccol. IloTeHmman pasznoxenus. SBiaeHue nepeHanpsbkeHusd. IIpakTuuyeckoe 3HaueHue
ANIEKTPOJIN3a. DJNEKTPOIUTHUECKHE CIIOCOOBI MOIyUYeHUs METAIOB U3 PacIlsIaBOB U PACTBOPOB.
3akonbl Dapajes.

62.D7eKTpOXUMHYECKass KOPPO3Hsl METaIOB- Kak pe3ynbraT pabotel ['D.  [IpoaykTs
XUMHUYECKOH U 3JIEKTPOXUMHUYECKON KOPPO3UU U OCHOBHBIE METObI 3aLLUTHI OT KOPPO3HH.

TPETHbA KOHTPOJIbHAA TOYKA

63. Tucniepcubie cuctemsl. Knaccugukarus nucnepcHbsix cucreM. CyCeH3uH U SMYJIbCHH.
64.Komnonnel. KosmongHele pacTBOpPBL. YCTOWYMBOCTh KOJUIOMIHBIX pacTBOpoB. CTpoeHME
KOJUIOUJHOM 4YacTHIbl W Mute/uibl. JlmoduiabHble ¥ 11MoQOOHBIE KOJUIOUABL. 307M M TelH.
IlenTuzanus, koaryasuus, CEAUMEHTALUs KOJJIOUIOB.

65. O6mas xapaktepuctuka snemMeHToB VII A rpynmnbl. CtpoeHue atomMoB. OKHMCIMTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA INPOCTBIX BEIIECTB. XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OO1Mii MPUHIUT MOJTy4eHHUs CBOOOIHBIX TaJOT€HOB.

66.PacTBOpUMOCTB B BOJI€ ITPOCTHIX BEIIECTB I'aJOreHOB. XJIOpHas, OpoMHast U HoHast BOJa.
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67. TamoreHoBonopoabl. BoccTaHoBUTENbHBIE M KHUCIOTHBIE cBoMcTBa. OOIIME NPUHIMIIBI
nonydeHus. IIpOMBIIUIEHHOE TOJydeHUE COJSHOM KUCIOTHL. [IpuMeHeHue COJISHOM,
MJIABUKOBOM KUCIIOT. AHAIMTHUYECKUE PEAKIIUU TaJIOT€HH/I-HOHOB.

68.0Oxcunsl dropa, xmopa (I, IV, VII), 6poma (1), iiona (V).OxuciureabHO-BOCCTAHOBUTEILHBIC
Y KUCJIOTHBIE CBOMCTBA.

69. OKCOKHUCIIOTHI - KUCIOPOICOAEPIKaIUe KUCIOTHI XJIopa, Opoma, Hoaa. CTpoeHrue MOJICKYJI.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE M KHCIIOTHBIE CBOMCTBA. CPAaBHHUTENIbHAS YCTOWYMBOCTH
cose u KHCIOT. lIpuMeHeHue TIunoXJIOpUTOB, XJIOPATOB, MEPXJIOPATOB. XJOpHAas WU
OenmuITbHASI H3BECTh (XJIOPKA).

70. OOmas xapakrtepuctuka smeMeHTOB VIA  rpymmel. [IpocTeie BemecTBa. AJIOTpPOITHBIC
Moaupukamuu. OcoOeHHOCTH Kuciaopoaa. CTtpoeHue MOJEKyn 030Ha H cepbl. OCHOBHBIC
CHOCOOBI OJYYEHHS MPOCTHIX BEIIECTB.

71. I'mppunel Tuna H>3. Ctpoenune Monekyn. BoccraHOBUTENBHBIE U KHCIOTHBIE CBOWCTBA B
pany Boaa-temnypoBogopoa. Cepoomopon. CpoiictBa. OOIMe NPUHIUINBI MOTYyYCHUS
XaJIbKOT€HOBOJIOPOJIOB.

72.Xanpkorenuapl. CpenHue, OCHOBHBIE M KHCIBbIE XallbKOreHHnbl. [uaponus. OOmime
MPUHIUIIEI TIofTydeHus. [I[puMenerne. AHaTUTHYECKHE PEAKIIUH XaIbKOTEHU I-HOHOB.

73. T'uapuner cepel HS, -Ilomcynbduasl. CTpoeHre MONEKy. Y CTOWYMBOCTh. KucioTHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA. CpaBHHUTENIbHAS YCTOWYMBOCTH MOJIUCYIb(GUIOB
¥ COOTBETCTBYIOIINX UM KHUCIIOT.

74. Oxcunpl. Oxcuasl snemeHToB (IV, VI). Ocobennoctu crpoeHus. OTHOIIEHHE OKCHIOB K
BoJe, KuciotamM u menodyaM. OKHCINUTENbHO-BOCCTAHOBUTENbHBIE CBoicTBa. [IpuHIUIBI
MOJTy4EHUSI.

75. CepHHCTasl, CENEHUCTAsI U TEJUIYPUCTass KUCIOTHI U UX COJU. KHCIOTHBIE U OKUCIUTENBHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA. [lomyuenue. Paznoxkenue cynbOUTOB. AHATUTHYECKUE PEAKIIUNA
CyIb(HUT-HOHOB.

76. CepHasi, celeHOBas U TEJUIypOBask KHUCIOTBI M HMX COJIM. KUCIOTHBIE M OKHCIUTENIbHbBIE
cBoiictBa. (CBoiicTBa pa30aBICHHBIX M KOHIIEHTPUPOBAHHBIX KHUCIOT. CHOCOOBI TMOJYdCHHS.
[IpombInuieHHbIE CIOCOOBI OTYYEHUSI CEPHOM KUCIOTHI.

77. Oneym. [Tomucepnsie kucioThl. {ucynbdartsl (mupocynbdarsl).

78. TuoxucaoTel U uX conu. Tuocynbdarel. CtpoeHue THOCYIb(ar-uoHa. BocctaHoBUTEIbHBIC
cBOIicTBa THOCYNb(ara HaTpus. [Ipumenenne Tnocynbdara HaTpUS.

79. IlonuTHOHOBBIE KUCIOTHI U UX coau. ['uapocepuucras kuciaora. CTpoeHHE UX MOJIEKYJI.
OTtHOocuTeNbHAS] YCTOWYMBOCTD U OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA KUCIIOT U UX
COJIEN.

80.ITepokcoKucnOThI cepbl U ux coiu. [lepokcoMoHOCEpHAas U TEPOKCOANCEPHAs KUCIOTHI.
Crpoenue ux moiiekyi. [lepokcocynbhaThl. DNEKTPOCUHTE3 TEPOKCOKUCIOT U coleit. Mx
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA.

81.0kcoxnopusl cepsl. Okcoxnopun cepbl. Jnokcoxnopun cepbl. CTpoeHHE MOJIEKYIL.
I'unponusz. CpaBHUTENbHAS YCTONYUBOCTD PA3IMYHBIX OKCOTAJIOTEHUIOB CEPHI, CeJIeHa, TeJTypa.
82. OOm1as xapakTepUCTHKA JIEMEHTOB VA rpynmnbl. XUMHYECKHE CBONCTBA MPOCTHIX BEIIECTB.
PeakunonHas ciocoOHOCTh MOJIEKYIISIPHOTO U aTOMapHOTO a30Ta, 0esoro u kpacHoro docdopa.
[IpuHUHMIIBI IOJTy4YE€HUS U MPUMEHEHHS POCTHIX BelecTB. DuKcalus a30Ta U3 BO31yXa.

83. I'mapunst OHs. Ctpoenue Monekyn. MI3MeHeHre TepMUYECKONH YyCTOMUNBOCTH, pEAaKLIMOHHON
CIOCOOHOCTH, BOCCTAHOBUTEIBHBIX CBOWCTB, CKJIOHHOCTH K PEAKIUSAM MPUCOESAUHEHUS B PSILy
amMmMuak—BUcMyTHH. OOpa3oBaHue U YCTOWYMBOCTH HOHOB aMMOHHUS U poconus. [TpuHIIUTIBI
noxy4yeHus ruapuaoB OHs.

84. AmMmuak. Cpoiictea u [lonydyenue. TepmoaunaMmuueckast XapaKTepUCTUKA PEAKIIMU CUHTE3a
amMuaka. Co aMMOHHUSI M UX TEPMHUUECKOE paziiokeHue. Peakiiuu 3amenienus BOJA0po/ia B
aMMHaKke. AMUbI, UMUJIbI, HUTPUbl. AHAJTUTUYECKUE PEAKIIUU MOHA aMMOHHUSI.
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85. I'mppazun. CtpoeHue MoJsieKkyibl. Peakiiuu npucoeIMHeHHsI U OKUCIUTEIbHO-
BoccTaHoBUTebHBIC. Cosn Tuapa3onus. ['uapa3un kak TOrmmuBo. OCHOBHBIC METOIbI
MOJTyYCHUS.

86. I'mapoxcmnamun. CTpoeHUE MOJIEKY/bl. Peakinu npucoenHeHHsI, OKUCITUTEIHHO -
BoccTtaHoButenbHble. Comu ruapokcmiaMmonust. [lomydyenue.

87. A3oTrcTOBOIOpOIHAS KHUCIO0TA U €€ cosik. CTpoeHHEe MOJIEKY/Ibl U a3uji-uoHa. KuciaoTHele u
OKHCJIUTEITLHO-BOCCTAHOBUTENIBHBIE CBOMCTBA. A3UbI. B3phIBOOTIACHOCTH KUCIIOTHI U a3UI0B.
88. Oxcuael azota (I, 11, 111, IV, V). Ctpoenne mosnekyn. OCOOEHHOCTH CTPOSHUS MOJICKYJTbI
okconuTpuaa azora (V) — NoO. OKuciIuTenbHO-BOCCTAaHOBUTEIbHBIE CBOKCTBA. [IpUHIIUTIBI
nosrydeHus1. TepMoquHaMu4ecKast XapaKTeprCcTHKa peaklinu cuaTe3a okcuaa azora (1) u3
MIPOCTHIX BEICCTB.

89. Asortucras kucnora. CTpoeHue ee MOJIEKYIJIbl 1 HUTPUT-HoHa. Hutputsl. OKucIuTen»Ho-
BOCCTaHOBHTEJIHLHBIC CBOMCTBA KHCIOTH M HUTPUTOB. TOKCHYHOCTh HUTPHUTOB.

90. AzotHas kucnorta. CtpoeHue MoJieKyinbl OKUCITUTENbHBIC CBOMCTBA pa30aBIeHHON U
KOHIIEHTPUPOBAHHOHN a30THOM KUCIOTHI. JIabopaTopHBIC U IPOMBIIIICHHBIE METO/IbI TIOTYICHHUS
a30THOM kucHoTHL. [lapckast Boaka. [TpoayKTsl TEpMUYECKOTO Pa3I0KEHUS M OKHACITUTEIbHBIC
CBOWMCTBa HAUTPATOB. AHATUTHYIECCKHIE PEaKIIMU HUTPAT-UOHOB.

91.A30THBIE YIOOpEHUS.

92. ®ocdun. [loydeHne u OKUCIUTETHHO-BOCCTAHOBUTEILHBIC CBOMCTBA.

93. Oxkcuapl hocdopa, Mplbsika, cypbMbl 1 BucMyTa (111 1 V). OcobeHHocTH cTpoeHus.
OTHoIIIEHUE K BOJIE, KUCJIOTaM | meovyam. [IprHINITE TOTydeHuS.

94. Kucnopoacoaepxarue KuciaoTsl pochopa u ux conu. PochopHoBaTUCTAS KUCIOTA U
runiopocdute. Dochopucras kucnora u pochursl. DochopHoBaTas kucmoTa, runmodochaTsl.
95.Mera-, nu- (upo-) u noaudochopHbIe KUCIOTHI U UX cosii. OpTodochopHas KUCIOTa U €€
conu. CTpoeHue MOJIEKYJ, UX OCHOBHOCTb U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
[Tonmyuenue.

96. ®ocdopurie ynoopenus. [Ipoctoit cynepdocdar. JBorinoi cynepdocdar. [Iperunurar.
dochopurtHas myka. Cmemanabie ynoopenus. Ammodoc. Azodocka.

97. I'mapoxcusl Mblbsika, cypbmsl (111, V) u Bucmyta (I11). Merta- u opto-dpopmser. KucnotHo-
OCHOBHbBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. MBIIIBSKOBAs U CYpbMsIHAS
kucioTel. O6mue npuHiune! noxydeHus. Apcerarsl (111, V). Ctubatsr (I11,V). Bucmytats (V).
98. 'mapuael MblIbsKa, cypbMbl B BUcMyTa (II1). [Toryuenue u cBoiicTBa.

99. l'asorenn bl aemerToB (111, V) VA rpynmnsl. IX cpaBHUTEIbHAS YCTOWYUBOCTD. THUIIBI
rajoreHu0B. OcoOeHHOCTH MX TUAponn3a. ['amorenu sl azoTta. Xmopuasl hocdopa (111, V).
100. Okcoxmopunsl. Oxcoxopun azota. Oxcorpuxiopun gochopa. Ux ruaponus.
®ochonutpunxiaopua. OcOOEHHOCTH €ro CTPOCHHUS.

5.2. 3AJIAHMS JUIS TEKYIIETO KOHTPOJIS (KOJJIOKBUYM). 2 CEMECTP.
MEPBASI KOHTPOJILHASI TOYKA

1. I'uapuns s3nementos (II) psna amomunmii-rammid. OcobenHoctu crpoenus. CBoicTBa U
MIOJTy4YCHHUE.

2. T'anorenunst 1 Hutpuast snementos (II1) psaa amomunanii-tammmit. OcCOOEHHOCTH CTPOCHUS.
CBolicTBa U MOJTYYEHNUE.

3. Oxcunpl anemenToB (I11) psana anromuHuii-Taumi. VIX cpaBHUTENbHAs YyCTOWYUBOCTD.
[Tpuntuns! noxydenus. Okenp tamaus (I). KucioTHo-oCHOBHBIE M OKUCIUTEIBHO-
BOCCTAaHOBUTEIILHBIE CBOMCTBA.

4. Tunpoxcuasl anemenToB (I11) psaa amomunuii-tammii. CoctaB 1 0COOEHHOCTH CTPOSHUSL.
KucnotHo-ocHOBHBIE cBoiicTBa. OTHOLIEHHE K KUCIOTaM U mienodaM. ['uapokena tammus (I).

5. O0mas xapakTepuctuka ['enust u p-3neMeHToB BocbMO# rpynmbl. CTpoeHHE aTOMOB.

IIpyrynHBl XUMHUYECKON HHEPTHOCTH. XUMHUUYECKUE COCIUHEHHUS.
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6.00m1ast xapakrepuctruka 31eMeHToB 1 A rpymmbl. Ctpoenue aromoB. CBOWCTBa, 0COOCHHOCTH
oKucieHus TUTHsL. CriocoOBbl MOJIy4eHUs.

7.0xcupst. [lepokcunsl. Hannepoxcuasl. O3ouuapl. Ctpoenue. OKUCINTEIBHO-
BOCCTAHOBHTEJIbHBIE CBOWCTBA M CLIOCOOBI MOTYUYCHHUS.

8.I'uipokcu bl ¥ TUAPUABI IIETOYHBIX METAJUIOB. [ [pUHIKITBI TPOMBIIIITIEHHOTO MOJIy4EHUSs, UX
npuMeHeHne. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..

9.Conu mEeN0YHBIX METAIIOB: XJIOPH I, KapOOHATHI, Cylb(haTsl, HUTpAThl. CIIocOOBI
IIOJIyYEHUS COJIbl U UX NpuMeHeHHe. KucI0THO-OCHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE
cBoricTtBa. KauecTBeHHbIE peakiMy KaTHOHOB.

10. Bomopoa. Obmas xapakrepuctrka Bojopoaa. [lonoxkenue Boopoaa B IEPHOTUIECKON
cucreme. Crpoenue atoma. Bogopos kak BocctaHoBUTENb. BoccTaHOBHUTENBHAS CTIOCOOHOCTD
aTOMAapHOTO U MOJIEKYJIIPHOTO BOJIopojaa. B3anmopelicTBre Boopoia ¢ MeTallaMU U
HeMetaiamu. CriocoObl OJIydeHUst CBOOOTHOTO BOJAOPO/IA.

11.I1epokcun Bogopoaa u nepokcupl. Ctpoenue Mosekyisl. [Tonyuenue. OKuciuTenbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B PA3JIMYHBIX Cpeax.

12.06mas xapakrepuctuka 3neMeHToB [IArpynnel. Ctpoenne atomoB. OcoOeHHOCTH OepUILTHSL.
KucnoTrHo-ocHOBHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.

13.'unpoxcusl v ruapuabl snemMeHToB [IArpymnmnel. OcO6eHHOCTH CTPYKTYpPbI THAPUIOB, UX
BOCCTAaHOBHTEIIbHBIE CBOMCTBA. KNCIOTHO-OCHOBHBIE cBOMCTBA. [IprHIMIBI OJTydeHHUS.

14. Oxcuppl, mepoKCUABI U HaanepokcuIbl aneMeHToB [IArpynmnsl. KuciaoTHo-0oCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyYEHUSI.

15.Conu Gepusunst 1 MarHusi B KAaTHOHHOM M aHMOHHOM Gopmax. OKCOALUs U OJISIUS.
Kommuiekcubie coequnenus oepuinus. [ uaponus coseit Oepruiumist 1 MarHus.

16.Conu 371eMEHTOB MOATPYIIIbI KaNbIMs: TaTOTe€HU/IbI, Cyab(haThl, KAPOOHATHI, HUTPATHI,
cynbuasl. KuciaotHo-ocHOBHBIE cBOMCTBA. JKECTKOCTh BOABI M METOIbI €€ YCTPAHEHUSI.
KauecTBeHHbBIE peakiiMi KaTHOHOB.

17.0xcuapt repmanus, ojosa, ceuana (I, IV). Ix cpaBauTensHas ycroiunBocTh. KucmoTHo-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA OKCHIOB. MIX OTHOIIEHHE K BOJE,
KucaoTam, mmenoyam. OOmre NpuHIUIbI TOTyYeHUS.

18. I'mapokcuel repmanus, osioBa, ceunia (II, IV). CpaBHuTensHas yCTOMYHMBOCTD, KMCJIOTHO -
OCHOBHbBIE U OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. Conu ruapokcu1oB snemeHToB (11,
IV) B xarnoHHO# ¥ aHMOHHOHK (hopmax. OTHOCUTENIbHAS YCTOMYHBOCTh, CKIIOHHOCTD K
TUAPOIIN3Y.

19. O6mas xapakrepuctuka d-OnemenTsl LB rpynmsr (peako3eMenbHbie JieMeHThI-Sc-Y -La-
Ac). CtpoeHne aToMOB. XUMUYECKHE CBOWCTBA MPOCTHIX BemlecTB. CrocoObl MOTyYeHHUS.
20.0Oxcuapl U TUAPOKCUIBI PEIKO3EMETIbHBIE 3JIEMEHTHI B PSAY CKaHIMK-akTUHUN. KucinoTHo-
OCHOBHBIE U OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. CIIOCOOBI MOTyYSHHUS.

19.Conu d-OnemenTos I1IB rpymnmsl (peako3emenbHble 3jeMeHThI-Sc-Y -La-Ac): ruapusl,
HUTPATHI, cynb(haTel, kKapOoHaThl, hochaThl. KHCIOTHO-OCHOBHBIE M OKUCTUTENHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUS.

BTOPASA KOHTPOJIBHASA TOYKA

20.006mmas xapaktepuctuka d-Onementsl [VB rpynnsl. Ctpoenue atomoB. M3menenune
XUMUYECKHUX CBOMCTB MPOCTHIX BElIECTB MO rpymme. CriocoObl MOTydeHHs.

21.0xcunpl ¥ TUAPOKCH Bl TUTAHA, IUPKOHUS, radHus. [lepokcuaHbie coeTMHeHus,
NEePOKCOKUCIOTEL. OcobeHHOCTH cTpoeHHs. KHCIOTHO-OCHOBHbIE U OKHCIUTEIHHO-
BOCCTaHOBMTENIbHBIE CBOMCTBA. CIOCOOBI OTY4EHUSI.

22. Conu TUTaHa, IUPKOHUS, TaHUSL: TAIOTEHH b, OKCOTAJIOT €HUIbI, TaIOT€HOKOMILIEKCHI,
KapOOHATHI, Cyb(aThl, THTAHATHI, HUPKOHATHI. KHCIOTHO-OCHOBHBIE 1 OKUCITUTENBHO-
BOCCTaHOBMTENbHBIE CBOMCTBA. CIOCOOBI MOTYUEHUSI.
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23. O6mas xapakrepuctuka d-Onementsl VB rpymnmel. CTpoeHre aTOMOB. XUMHUYECKHE
CBOMCTBa NMPOCTHIX BenlecTB. OTHOILIEHUE K LIAPCKON BOJIKE U CMECH a30THOM

Y TUIAaBUKOBOH KUCIOT. CrIOCOOBI MOTy4YeHusI.

24.0Oxcupl ¥ IEPOKCH Bl BaHAAMSA, HIOOUS, TaHTasa. KHCIOTHO-OCHOBHBIE M OKUCITUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

25. I'mapokcuibl M conu BaHaausi, Huoous, Tantana. Bananatel. [lonuBananatel. CoeMHEeHUS
okcoBaHaus. Huob6arel. TanTanarel. OkcorasoreHu ibl. [ ajoreHoKOMITIIEKCHI.
KucnoTHO-0CHOBHBIE M OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.
26. O6mas xapakrepuctuka d-Onementsl VIB rpynnel. Crpoenne aToMoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI TIOJTYUYEHUSI.

27. Oxcupast xpoMma (11, I, VI). Ux cpaBauTenbHAS YCTOMUYUBOCTH. KUCIOTHO-OCHOBHBIE 1
OKHUCJIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIINIIBI TOTydeHNS.

28. Okcuapl MosnbaeHa u Boabdpama (VI). [IpuHuuns! nonydenus. 3meHnenne yctoiiunBocTy,
OKHUCJIUTEIBHON CIOCOOHOCTH U KHCIIOTHOTO XapaKkTepa B psAYy OKCHIOB XpoMa—BoJb(ppama
(VD).

29. I'mppokeuasl xpoma (11, 11, VI). CoctaB u ocobennoctu crpoenus ruapokcuaa xpoma (I11).
XpoMoBbIe KUCIOTHI. M30M0auKuCIOTH XpoMa. KucaoTHO-OCHOBHBIE U OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [IpUHIMIIBI TOTy4YeHHUS.

30. MoimbneHoBast 1 BOJIb(pamMoBasi KUCIOTHIL. Y CTOWYHBOCTH, KUCIIOTHBIE M OKHUCIIUTEIIbHbBIE
CBOICTBa B Py XpOMOBasi—BOJIb(paMoBasi KUCIOThI. VI30MOIMKHUCIOTHI U FE€TEPOTIOIUKUCIOTH
MoJrb/IeHa U BoJb(pama.

31. Comu xpoma (1T, I1I, VI) B katrnonHO# 1 aHMOHHON (hopmax. OKUCITUTEIbHBIE CBONCTBA
XpOMaTOB U AUXpomaToB. [IpuHIIMI AEHCTBUS XPOMOBOM CMECH.

32.Monubnatel u Bodbppamatsl. [lomumonnbaaTer u moauBosibdpamarsl. OKHCIUTEIbHbBIE
CBOICTBa B psAY XpOMAaTbl—BOJIb()pamarsl.

34 I'anorenuapt xpoma (11, IIT). 'anorennasr MmonubdaeHa u Boshpama (VI). Knacrepasie
raJloreHu 1l MoJin6ieHa u BoJibppama. OKcoranoreHu sl U AUoKcoranoreHuasl. CBOMCTBa..
35.ITepokcocoenuuenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KHCIOTHL. OCOOCHHOCTH
CTPOEHHUS. Y CTOMYMBOCTh U OKUCIIMTENIbHBIE CBOMCTBA IEPOKCOCOETMHEHNUN XpOMa.

36. O6mas xapakrepuctuka d-OnementoB VIIB rpymnmbel. CTpoeHne aTOMOB.

CpoiicTBa mpocThiX BemecTB. CriocoObl MOJydeHUs U IPUMEHEHHE.

37. Okcuapl 1 ruapokeuasl Mapranua (11, 11, IV, VII). KucioTHo-0CHOBHBIE 1 OKHCIUTEILHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.

38. Okcuapl ¥ THAPOKCUIBI TeXHEIUs U peHusi. CBOKWCTBA M CIIOCOOBI TTOTYICHHS.

39. Conu mapranua (II, II1, IV). KucinoTHO-0OCHOBHBIE 1 OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. CriocoObl MoTy4eHusl.

40. Mapranmosas u mapranioBuctas kucinotsl. Conu mapranna (VI u VII). Manranatsl u
[lepmanranatel. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOM, ILIETIOUYHON U
HEUTpaJIbHOM cpenax. [IpuHIuUIbI oydeHus.

41.Comu texnaerus u peaus (VII). [leprexnatsl. [leppenarsl. KucioTHo-0CHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CITOCOOBI MOTyUEHUSI.

42. ColicTBa xene3a, ko0aabTa, HUKENsi- BOCCTAaHOBUTENbHBIE U KHUCIOTHO-OCHOBHBIE.
Crpoenue atoMoB. [IpoMBbIIIIIEHHBIE METO/IbI TIOTYYECHHUS JKee3a, KoOalbTa, HUKEIS.

43. Okcuapl ¥ TUAPOKCUIBI Kene3a, kobanbTta, Hukens (I, I1). KucnotHo-ocHOBHBIE 1
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pMHIUIIBI OTyYEeHUSI.

44. Comm xene3a, kobanbsta, Hukens (II u II). Kpucrannoruaparsl. [iBoiinsie conn. CTpyKTypa
6e3BOIHBIX XJI0pUA0B. OcHOBHBIE cosiu. CBOMCTBA U MOTyYEHHE.

45.@epputst (I11) 1 ux peppomarautHeie cBoiicTBa. CBOHCTBA U CIOCOOBI OTYUEHHUS.

46. @epparts! (IV). OxkucnurensHble cBoiCTBA. [IpUHIIUTIBI TOTyUEHHUS.

47. CpoticTBa TiatuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIEHNE K KUCIOPOY, BOJIOPOAY,
BOJIe, KUCIIOTaM, Iesiouam, Hapckoit Bojxke. [IpuMeHenne u crnocoObl MorydeHusl.
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48. Oxcuabl U THAPOKCUJIBI PYTEHUS, OCMUS , pOJIUsl, UpUausi, nauiaaus. KucioTHO-0CHOBHBIE
Y OKUCJIUTEIBbHO-BOCCTAHOBUTEbHBIE CBOMCTBA. [IpUHITUIIBI TOTyUEHUS.

TPETbA KOHTPOJIbHAS TOYKA

49.KomIuiekcHble coeTMHEHUS IIaTUHbI. KaTHOHHbIE, aHHOHHBIE M HEUTPaJIbHbIE KOMITJIEKCHI
matussl (I, IV). AMMUH- 1 TMaHOKOMILIEKCHI. [ ekcaxIopoIuiaTHHOBAs KUCIOTA U €€ COJIH.
50. Obwas xapakrepuctuka d-2nemenToB IB rpynnel. Crpoenne atoMmoB. OTHOIIEHHE K
KHUCIIOpOY, BOJE, LIIesI0o4aM, KuciaoTtaM. PacTBopeHue 30510Ta B Hapckoi Boake. CrocoObl
no0bIYM Meu, cepedpa u 30i0ta. [IpuMeHeHue u crocoOb! TIOTY4IEeHUS! METAJIIOB.

51. Oxcunpl meau u cepedpa (I, 1), 3osota (I, II1). KucaoTHo-0oCHOBHBIE M OKUCTUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. OTHOLIEHHUE K BOJIE, KUCIOTaM, 1ienodaM. [IpuHuumel
MOJTyYEHUSI.

52.I'mppoxcunst menu (I, I1), cepedpa (1, 1), 3omora (III). KucnoTHo-0cHOBHBIE 1
OKHUCJIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHHE K BOJE, KMUCIOTaM, I1IE€JI0YaM.
[IpuHIAIIBI TOJTyYEHNS.

53. Conu memu, cepedpa, 30510t1a (I) u conu 3omota (III). OxkuCIUTETEHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa. ["anorenoxommiexkcbl. AMMUH- U ITHaHoOKoMIuIekchl. Conu meau (11).
Kpucramnoruapatel. KommuiekcHsie coequHeHus. TeTpaxyiopo3010Tas KUCIOTa U €€ COJIN.

54. O0mas xapakrepuctika d-OnemenTos [IB rpynnsl. Ctpoenue atomoB. KucnoTHO-0CHOBHBIE
1 BOCCTAHOBUTEJIbHBIE CBOMCTBA IPOCTHIX BellecTB. AManbrambl. CiocoObl OTydEeHHUS.

55. Okcnnpl ¥ THAPOKCUABI IMHKA, KaAMUs U pTyTU. CBolicTBa. [[puHIMIBI TOTydYeHHUS.
KucnoTHo-0CHOBHBIE U OKHCIUTENBHO-BOCCTAHOBUTENIbHbBIE CBOMCTBRA.

56. Conm nHKa, KagMust U pTyTd. ['uapuasl. KHCIOTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. KomIuiekcHble coequHenust. KauecTBeHHbIE peaKkIMi KaTHOHOB.
57. O6m1ast XapaKTepUCTHKA f- 37IeMEHTOB(JITAHTAHUIBI M aKTUHUBI). [TostokeHue B
nepuonueckoit cucreme. CTpoeHrne aToMOB. BajieHTHOCTh, CXOACTBA U Pa3IMYMs B CBOMCTBAX
4f- u 5f-snemeHTOB. BHYTpeHHSSI NEPUOANMYHOCTH CBOUCTB. CKIOHHOCTH K KOMILJIEKCO-
00pazoBaHMIO.

58. Jlaumanuowt (4f->neMenThl). BaneHTHOCTD, XapaKTep XUMUYECKUX CBS3eH U (hOPMBI
coeuHeHU. XUMHUYeCKue cBoicTBa MeTaioB. CriocoObl MOTydeHusl.

59.0kcuapl ¥ THAPOKCUIBI TaHmanudos (4f-snemenTsl). KuCIoTHO-OCHOBHBIE CBOMCTBA, X
n3MeHeHue 1o nepuoay. CrocoObl mosydeHusl.

60.Conu naumanudos (4f->1eMeHThI): TaJOTeHUIbI, CYIbPUIbI, Cyab(aThl, HUTPAThI, HUTPUIBI,
Kapouel 1 0opubl. KHCI0THO-OCHOBHBIE I OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC
ceoiictBa.llonyuenue.

61. Akmunuowt (5f-3nemMeHTBl). BaaeHTHOCTD, XapaKTep XUMHUYECKHUX CBsI3el U (hOPMBI
coenuHeHU. XUMHUYECKUE CBOMCTBAa MeTaioB. CriocoObl MOTydeHus.

62.0Kkcuapl U TUIPOKCUBI akmuHudos (Sf-anementsl). KUCIOTHO-OCHOBHBIE CBOMCTBA, UX
u3MeHeHue 1o nepuoay. CrocoObl moTydeHusl.

63.Conu akmunudos (Sf-371€MeHTBhI): TaJIOTeHH 1B, CYNIb(UBI, CYIb(aThl, HUTPATbI, HUTPUBI,
KapOuabl 1 60publ. KHCIOTHO-OCHOBHBIE M OKUCIIUTENIbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA.
[Tomyuenue.

64. CoBpeMeHHbIE TPOOIeMbl HEOPraHUYECKOM XUMHUU. MeTallloopranndeckas u
CYIpaMOJNeKyIsIpHas XUMUS-XUMHUS MOJIEKYJISIPHBIX aHCaMOIIel U MOJIEKYISPHBIX CBSI3EH.
[TonuMoneKyIsIpHbIE CUCTEMBI U U UX MoJIydeHUE. CEIEKTUBHOE CBA3BIBAHNUE MOJIEKYII B
CYIIEPMOJIEKYJIBL.

65. Hanoxumus. Hanomarepuasbl 1 HAHOTEXHOJIOTHS. YTIepoiHble HAaHOTPYOKH. CBOWCTBA U
CTOCOOBI TIOTY4EHHUS.

5.3. 3BAJAHMS JJIS1 MIPOMEXKYTOYHOM ATTECTAIIAM . DK3AMEH.
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nepeueny oUeHOUHbIX cpedcme u Konmpoaupyemvix komnemenyuii: OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6. 11epBblii ceMmecTp.

5.3. 1. Dk3aMeHALMOHHBbIE BONPOCHI
1. Ilpenmer u 3a1auu XUMUKU. MeCTO XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
2.OCHOBHBIC XUMHUUYECKHE TMOHATHS: aTOM, MOJIEKYJIa, IPOCTOE BEIIECTBO, XUMHUECKOE
coeuHeHne. XUMUYeCcKuil anemMeHT. AToMHast U1 MosnekynspHas macca. MoJib, MOJIsIpHast Macca,
MOJISIpHAsi KOHIIEHTpAIs BEIIECTRA.
3.OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO y4eHUs. 3aKOHBI: COXPAHECHHS, KPaTHBIX
OTHOIIIEHUM, IOCTOSIHCTBA COCTaBa, 00bEMHBIX OTHOIICHUH. 3aKOH ABOTraipo. 3aKoH
SKBUBAJICHTOB.
4. Ta3oBbie 3akoHbI. M neanbHblil ra3. Ypasuenue Menneneesa — Knaneiipona. [Tapiuansaoe
JaBJICHUE ra3a B CMECH, OTHOCUTEIbHAS TUIOTHOCTh T'a30B.
5. DKCcriepuMEeHTaIbHbIE OCHOBBI COBPEMEHHON TEOPHUH CTPOCHUS aToMa. [lyann3M B OBEACHUHN
MUKpoYacTull. BoiHOBas mpupoaa s1eMeHTapHBIX YaCTHII.
6.YpaBuenue jae bpoiins, npunnun HeonpeaeneHHocTH [ elizenoepra. KBantoBoMexaHu4ecKkas
MO/JIeNIb aToMa Bojgopoaa. BonHoBoe ypaBHenue Ipeaunrepa.
7.KBanTOBbIE uncia. CMbICT KBAaHTOBBIX YKcell. ATOMHBIE OpOUTANIN. DHEPreTHUYeCKUe YPOBHU
JJIEKTPOHA B OJTHOJIEKTPOHHOM MHOTOIEKTPOHHOM aTtomax. [Ipuniun [aynu.
8.IIpaBmiio XyH/a ¥ IOPSIIOK 3aMOJTHEHUS aTOMHBIX opOuTaneit. [IpuHImn HanMeHbIei
sHeprud. [IpaBmiio KieukoBckoro.
9.Ilepuoanyeckuii 3akoH. [lepuognueckas cucrema. OCOOCHHOCTH 3aMOTHEHUS MIEKTPOHAM U
ATOMHBIX OpOuTaNe U GopMUpPOBAHUE TIEPHOJIOB. S-, P-, d-, f-2TIEMEHTHI U UX PACIIOJTIOKEHNE B
MEePUOIUYECKOIN CUCTEME.
10. CTpoeHue 3MeKTPOHHBIX 000JI0YEK 2JIEMEHTOB. [IeprnoMIHOCTh CTPOEHUS AIMEKTPOHHBIX
00010uek. VI3MeHeHne aTOMHBIX U HOHHBIX PaIMyCOB 10 IepruoaaM u rpymnmnam. IhdexTsr d- u
Jf-cxarusi.
11. MoHu3amoHHbIE TOTEHIIUAJIBI, CPOJICTBO K ANEKTPOHY, JIEKTPOOTPULIATETLHOCTD
aneMeHTOB. DaKTOpbI, ONPENEIISAIONINE 3TH BEJIMUYMHBI U X U3MEHEHUE M0 NEPUOIaM U
rpynmnam.
12.1lepnoAMYHOCTD XMMUYECKUX CBOMCTB JIEMEHTOB, MPOCTHIX BEUIECTB U XUMHYECKUX
coeMHeHUI. MI3MeHeHne CBOMCTB 3JIEMEHTOB 110 EpUOJaM U rpyIIiaM B 3aBUCUMOCTH OT
CTPYKTYpPBI BHEIIHUX U MIPEIBHEUTHUX 3JIEKTPOHHBIX 000JI0UEK U panycoB aToMOB. M3MeHeHune
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHUIOB 10 IEPUOJIAM U I'PyIIIaM.
13. OcHOBHBIE TUIIBI XUMUYECKOM CBSI3U: KOBAJICHTHAS (HETIOJISIpHAS U MOJIsIpHast ), HOHHAs,
MeTtandeckas. O0rrie 0cOOEHHOCTH MeXaHU3Ma 00pa30BaHUsl KOBAJIEHTHBIX M HOHHBIX
CBsI3€EH.
14.0OcHoBHbIE MOJ0XKEHUS Teopun BajeHTHbIX cBsa3eil (BC). Ocobennoct 06pazoBaHus CBs3EM
10 JOHOPHO-aKIENTOPHOMY MeXaHnu3My. HachlaeMoCcTh 1 HapaBJIEHHOCTh XUMUYECKON
CBsI3U. MHOTOLIEHTpOBas! CBA3b.
15.BaneHTHOCT XMMUYECKUX 3J1eEMEHTOB. BasienTHOCTE ¢ mo3unuii Teopun BC. BaneHTHOCTS s-,
p-, d-, f->neMenToB. IlocTosiHHAs U IepeMeHHasi BAIEHTHOCTU. BalleHTHOCTh U CTENEeHb
OKHCJIEHUS aTOMOB 3JIEMEHTOB B UX COECIUHEHMSIX.
16.01MHOYHBIE U KPATHBIE CBSA3U. G- U M-PA3HOBUIHOCTH KOBAJICHTHBIX CBsi3el. OTHOCHUTENbHAS
yCTOHYHUBOCTD (p—p)n- U (p—d)n-cBsizeit. KonndyecTBeHHbIE XapaKTEPUCTUKU XUMHUECKUX
cBssell. [lopsinok cBsi3u. DHeprus cBs3u. JnuHa cBsa3u. BanenTHsbli yron. CreneHb HOHHOCTH
cBs3U. DPPEKTUBHBIC 3aps/Ibl XUMHUUECKH CBSI3aHHBIX aTOMOB M CTENIEHb HOHHOCTHU CBSI3H.
JIMTOJIbHBI MOMEHT CBSI3H.
17. Konnenmust ruOpuan3aIiii aTOMHBIX OpOUTaIel U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYT U
1noHOB. OCcOOEHHOCTHU pacnpeaeneHus YEKTPOHHOMN MIIOTHOCTH THOPUIHBIX OpOUTATICH.
[Ipocreiimue TUNBI THOPUAU3ALUN: Sp, sp2, sp3, sp3d, sp3d2. I'nbpuau3anus c yaactTueM
HETIO/ICJICHHBIX 3JIEKTPOHHBIX Map. BiusHue oTTalKUBaHUs 3IEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO MOJIEKY.
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18.Konueniust mojispu3zaiiii HOHOB. TpakTOBKa MOJSIPHBIX CBA3EH COrJIacCHO KOHIICTIIMU
MOJISIpU3alMK MOHOB. JIoKaIn30BaHHbBIC U JAEJIOKATU30BaHHbIE CBSI3U. TpeX- 1 MHOTOLIEHTPOBBIE
cBsi3u. Jlenokanuzanus T-3JIeKTPOHHOM MIIOTHOCTH B MOJIEKy e OeH301a,rpadure, HoHaX
KHCIIOPOACOAEp KAILMX HEOPraHUUYECKUX KUCIIOT.

19.Teopus monekymnsipabix opoutaneit (MO). OcHOBHBIE TIOJIOKEHUS, IHEPTETHIECKUE
JTUarpaMMBbl, CBsI3bIBaroIMe U pazpoixisitoniue MO. Duepretudeckue auarpammsl MO
JIBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOT'O MEPUOJIA. G- U T-MOJIEKYJISIPHbIE OpOUTAIIH.
Cpasnenue teopun BC u MO.

20.KomruiexkcHsie coenuHeHusl. CTpoeHNEe KOMITJIEKCHBIX COSMHEHUN, TEOPHUS
KPUCTAJUTMYECKOTO TOJIA. XUMHYECKasi CBSI3b B KOMILJIEKCHBIX COCIMHEHUSIX U OCOOEHHOCTH MX
cTpoeHus. [ mbpuansaius aToMHbIX OpOUTaIe KOMIIIIeKCooOpa3oBaTess.

21. MexxmonexymnsipHoe Bzaumozeiicreue. Cuibl Ban-aep-Baanbca. OpueHTallnoHHOE,
WHIYKITMOHHOE U IUCTIEPCUOH-HOE B3aUMOJCHCTBUSA. DaKTOPHI, OTIPEIEIIIONINE SHEPTUIO
MEXKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS.

22.Bopopoanas cBs3b. [Ipupoaa BoAOpOIHOM CBS3H, €€ KOJMYECTBEHHBIE XapaKTEPUCTUKH.
Mex- 1 BHYTPU-MOJIEKYJIIpHAsE BOJIOPOIHAS CBSI3b. BoopoaHast CBA3b MEX Iy MOJICKYIaMU
(dbTopoBOIOPOIA, BOJIBI, aMMHUAKA U CITUPTOB. BiustHUE BOAOPOIHOM CBS3M Ha GU3HUECKUE
CBOMCTBA BEIIECTB C MOJIEKYIAPHON CTPYKTYpoit. OO1ue 0coOeHHOCTH (HU3HUIECKIX CBOWCTB
MOJIEKYJIIPHBIX KPUCTAJIJIOB B CPAaBHEHUN C MOHHBIMHA M @aTOMHBIMU KPUCTAJJIAMHU.

23. DHepreTHYecKre XapakTepUCTUKH XUMAYECKUX peakiuid. [lepBoe Havamo TepMoIMHAMHUKH.
[IpeBparienust sHEPTUN U PaOOTHI B XUMHYECKHUX MTPOIIECCax.

24. Tepmoxumusi. [lorsiTre 00 SHTAIBIHIH. DHAO- U AK30TEPMUYECKUE PEAKIINH. 3aKOH

I'ecca u cnencreue u3 Hero. CTaHIapTHOE COCTOSIHUE U CTaHAAPTHASI SHTANBIINA 00pa30BaHUs
BemecTBa. PacueTsl TerioBhIX 3PPEKTOB peaKIuii.

25.Btopoe Havano tepMmoauHamMuku. [lonsitue suTponuu. OrieHKa 3HaKa U3MEHEHHS SHTPOTIUU B
XUMHUYECKUX peakiusix. JHeprus [ mdoca. Posb SHTAIBNIUITHOTO ¥ SHTPOTUITHOTO (aKTOPOB B
oTpe/ieNIeHUH HalpaBJIeHUs Mpoliecca.

26. ['oMoreHHbI€ U T€TEPOreHHbIE peaklnuU U cucTeMbl. CKOPOCTh XUMUYECKOUN peakiiuu 1
(bakTopbl ee onpeaeNgonre. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUU PEareHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsiiok u MOJIEKYISIPHOCTh PEAKIIHH.

27.1lonarue o Mmexanu3Me peakuuu. Ilepexonnoe cocrosiHue, NI aKTUBUPOBAHHBIN KOMILIEKC.
OHeprus aktuBauuu. OakTopsl, ONPEAETAIONINE BETUYNHY YJHEPTUH aKTUBAIUH.

28.BnusHue TemmnepaTypbl Ha CKOPOCTh XUMHYecKo# peaknuu. [Ipasuno Bant-I'odda.
TemmnepaTypHbiii KOAhGUIIMEHT CKOPOCTH. YpaBHEHHE AppeHunyca.

29.Karanu3 u katanuzaropsl. UTHruOUTOps! 1 uHruOupoBanue. Karanutuueckue sbl.
['oMoreHHbIe U reTeporeHHbIe KATATUTUYECKUE PeaKIIUU. AKTUBHBIE LIEHTPBI TBEPIBIX
KaTajanu3aTopoB.

30. O6paTtumbie U HEOOpaTUMBIE XUMHUYECKHUEe peakiu. COCTOSTHIE PAaBHOBECHS U MPUHIIHIT
obparumocTu peakuuu. Kunetnueckuii 1 TepMOAMHAMUYECKUH TIOIXObI K OTIHCAHUIO
XMMHUYECKOTO paBHOBecHs. KOHCTaHTa XMMHUECKOTO PABHOBECHUS U €€ CBSI3b CO CTaHJAPTHBIM
n3MeHenueM >Hepruu ['uo6oca. CmenieHne XuMUYecKOoro paBHOBECHS PYU U3MEHEHUU YCIOBHIA.
[Tpunnun Jle larense.

31.Teopuu pacTBopoB. PacTBOpeHne Kak PU3NKO-XUMHUUECKH mpoiiecc. Mi3MeHeHue sHTaIbnuu
Y DHTPOTHH NIpH pacTBopeHun BemiecTB. ConbBaraius. ConbBatbl. OcoOble CBOWCTBA BOJIBI KaK
pactBoputens. ['uaparel. Kpucrammoruaparsl.

32.06mue cBoiicTBa pacTBOopoB — auddy3us u ocmoc. OCMOTUYECKOE JTABJICHHUE U €ro
3HaueHne. MeTobl onpeieIeHUsI MOJIEKYISIPHBIX MacC PAaCTBOPEHHBIX BELIECTB.
33.PactBoputens U pacTBOpsieMoe BeliecTBo. PactBopumocts. HackllieHHbIe, HEHACHIIECHHbIE,
MIepECHIICHHbIE, pa30aBIeHHbIE U KOHIIEHTPUPOBAaHHbBIE PacTBOPLI. B3aumoneiicTue
pacTBOpPEHHOro BellecTBa U pactBoputeis. COCTOsIHUE BEIIECTBAa B PACTBOPE.

34 KoHIleHTpaIusi paCTBOPOB U CIIOCOOBI €€ BRIPKESHHsI: MacCOBast OIS, MOJISIPHOCTD,
HOPMAaJIbHOCTb, MOJISUIBHOCTb, MOJIbHAS A0JISI, TUTP.



40

35.3aKOHOMEPHOCTU PACTBOPUMOCTH I'a30B B JKUJIKOCTSX, IBYX JKUJIKOCTEH, TBEP/IbIX BEILECTB B
KUIKOCTAX. 3akoH ['enpu. BiusiHue Ha pacTBOPUMOCTH PUPOIBI KOMIIOHEHTOB, TEMIIEPATYPHI
u naBieHus. [lepexkpucraminzanuu U SKCTPaAKIus.

36./laBnenue u cocTaB napa HaJl pacTBopoM. 3akoH Payns. Kpucramnusanus u KuneHue
pactBopa. Kpuockonus u 30yIu0oCKOmus.

37. NU30ToHn4eckuii K03(hHUIIUEHT. DICKTPOTUTHICCKAS TUCCOIMAIIHS PACTBOPEHHBIX BEIICCTB.
OCHOBBI TEOPUH AMEKTPOTUTHIYECKON Arcconnannu. MexaHu3m aucconuanuu. Brnusaue
IIPUPO/IbI BEIIECTBA HA €0 CIIOCOOHOCTD K IEKTPOIMTUYECKON IUCCOLMALIUY B BOJHOM
pactBope. KucioTHO-OCHOBHBIN XapakTep AUCCOLMALMY THAPOKCHIOB B 3aBUCUMOCTH OT
TMTOJIOXKEHUS PJIEMEHTOB B IEPHOIMYECKOM cucTemMe. Jlucconuanus CpeTHruX, KUCIBIX U
OCHOBHBIX COJIEH.

38.PactBopbI ci1albIX AeKTpOauTOB. KOHCTAaHTa M CTETIEHB AUCCOIUAINH CJIA00TO DJIEKTPOIUTA.
3akoH pazbaBieHust OcTBanbpaa.

39.PacTBOpBI CUIIBHBIX JEKTPOIUTOB. Kaxymiascs cTeneHb JucCoUralii CUIIbHOTO
ANEKTPOJIUTA. AKTUBHOCTH M KOO(PPUIIMEHT aKTUBHOCTH. MlOHHas cuiia pacTBopa.

40.0OcHOBHBIE IIPEJICTaBICHUS TEOPUHU CHIIbHBIX AJIEKTPOJIUTOB (Teopun bpencrena u Jloypu,
JIstouca u nip.). IlpoToHHas TEOPHS KUCIOT U OCHOBAHUMN, IPOTOJIN3 U MPOTOJIUTUYECKUE
peakuuid. [IpoToaUTEI 1 aTPOTOIUTEI.

41.Iuccommanus Boasl. IoHHOE npou3BeieHre BOAbl. BoAOPOHBIN U THAPOKCUIBHBIN
nokasaresnu cpeabl. Mon ruapokconus. Muaukaropel. Meronsl onpenenenus pH. Bydepnsie
PacTBOPBHI.

42.TpyaHopaCTBOpHUMBIE 3JIEKTPOJIUTHI. PaBHOBECHE MEXIY OCAJIKOM M HACHIIIEHHBIM
pactBopoM. [IponsBeneHre pacTBOPUMOCTH. BinsiHME OTHOMMEHHBIX HOHOB HA PACTBOPUMOCTh
BemecTB. Bnusuue pH pacTBopa Ha 00pazoBaHue TPYyIHOPACTBOPHUMOIO BELIECTBA.
43.I'uopoaus coneu. Nonusle ypaBHeHUs ruapoan3a. KoHcranTa u cteneHb ruaposnsa. Biusaue
MIPUPO/IBL, 3apsiia U paaryca HOHOB Ha MX CKIIOHHOCTh K TMAPOJIN3Y. BiusHMe KOHIIEHTpau
pacTBopa, Temneparypsl, pH cpenpl Ha crenenb rupoau3a. BiausHue KOHCTaHThI IUCCOMALUN
KHUCTIOTBI(OCHOBAHMSI ), KUCJIOTHI U OCHOBAHUS HA KOHCTAHTY FUAPOJIN3A.

44.CnoxHble cirydand ruapomsa. OOpaTuMbIii 1 HEOOPAaTUMBIN THAPOIN3. [ MAPOIN3 KUCITBIX
conelt. ['uaponau3 TpyaIHOPacTBOPUMBIX coJieid. COBMECTHBIN THAPOJIN3 COJICH. Y CIIOBUS
nojaBJieHus Tuaposn3a. OOIIKe NPUHIIMIIBI OTYYeHUS JIETKOTHAPOJIN3YIOIINXCS CONIeH, UX
OYMCTKHU U CYLIKH.

45.1'uapoaun3 ¢ TOYKHU 3PEHUS MPOTOTUTUYECKON TEOPUH KUCIOT U OCHOBAHHUM.

46. OKUCANTENBHO-BOCCTAHOBUTEIBHBIE MIPOLECCH KAK PEAKLIUU IIEPEHOCA SJIEKTPOHA.
Oxucnutenu u BocctaHoButenu. Kiaccuukanus OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM.
Hogerit noaxon k knaccudukanu OBP. THUITBI OKUCITHTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
47.CocTaBieHle YpaBHEHUN OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. MeTo1 HOHHO-
MOJIEKYJISIPHBIX TOJIypeakuuid. MeTo 1 MpOTOHHO-KUCIOPOAHOTO OanaHca.

48.KonnuecTBeHHbIE XapaKTEPUCTUKHN OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX I1EPEX0/I0B.
OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE cUCTEMBI. Y paBHeHUE HepHcTa. CTanaapTHbBIE peloKe-
MOTEHIIMATIBI U CIIOCOOBI X OTPEICICHHUSL.

49. Penokc-noTeHUMAbl U OLEHKA HAMPABJICHUS U MTOJHOTHI MPOTEKAHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEIBbHBIX PEAKIUA. 3aBUCUMOCTb MEK/y BEIMUMHAMHU PEJOKC-TIOTEHIIMATIOB CUCTEM
1 u3MeHenueM >Heprun [ m66ca. [lonbop okucnureneit U BOCCTaHOBUTENEH C yIeTOM
CTaHIAPTHBIX PEJOKC-MOTEHIMAIOB.

50. PaBHOBeCHE Ha rpaHMIle METAJLI - PACTBOP. DJNEKTPOAHBIN NOTeHIMAl. BotopoaHbli
ANIEKTPOJI CpaBHEHUS. Psii cTaHAapTHBIX SIEKTPOIHBIX MTOTEHIIMATIOB, (PAKTOPHI, ONIPEACISIONIIE
noJjoxeHue meramia B paay COIL.

60.XuMu4ecKkre HCTOYHUKHU IEKTPUIECKOTO TOKa- ranbBanndeckue snemMenTsl (I'9). Pabota I'D
Sxo6u-/lanmdms. DNeKTPoABIKYIIAS CHIIa TallbBaHWYECKOTo deMenTa. [Ipunnumn padoter ['D:
AKKYMyJSTOPBI U CyXue OaTapeu.
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61.2J51eKTpOoaN3 pacIiaBoOB M BOJHBIX PACTBOPOB 3EKTPOIUTOB. KaTtoiHbie 1 aHOTHBIC
npoueccsl. [loTeHuunan paznoxxenus. SIBnenue nepeHanpsixenus. [Ipakrunyeckoe 3HaueHuE
IIEKTPOJIN3A. DIEKTPOJUTHUECKHUE CIOCOOBI OJyUYEHUSI METAJJIOB U3 PacIyIaBOB U paCTBOPOB.
3axonsl Dapanes.

62.2O1eKTpoXUMHUECKas KOPPO3usi METAJJIOB- Kak pe3ynbraT padotsl ['D. ITpoaykTel
XUMHMUYECKOH U 3JIEKTPOXUMHUECKON KOPPO3UH U OCHOBHBIE METO/bI 3aIIUTHI OT KOPPO3HH.
63. Tucniepcubie cucrembl. Knaccuukarus nucnepcHbix cucreM. CyCeH3UH U SMYJIbCHH.
64.Komnounel. Komonnnele pacTBOphL. Y CTOMYMBOCTH KOJUIOMIHBIX pacTBOpoB. CTpoeHue
KOJUIOUJHOHM YaCTULIBI U MHULIEIUIBL. JInouiabHbIe 1 TMO(GOOHBIE KOJUTOHUIBL. 301U H T eJIH.
[lenTu3anus, Kkoaryasuus, CeIMMEHTAUs KOJJIOUIOB.

65. Obmas xapakrepuctuka neMeHToB VII A rpynmnbl. CtpoeHune atoMoB. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB. XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OOt TPUHLKII TOJTYyYEHHsI CBOOOIHBIX TaJIOTEHOB.

66.PacTBOpUMOCTb B BOJIE MPOCTHIX BEUIECTB rajloreHoB. XJIOpHas, OpoMHas U HoaHas BOAA.
67. I'anorenoBoopoisl. BoccTaHOBUTENbHBIE M KUCIIOTHBIE CBOMCTBA. O0IIME TPUHLIUIIBI
noJiydeHus. [I[poMBIIIEHHOE TOJIYYEHUE COJITHON KUCTOThI. [[puMeHenune costHoM,
IJIaBUKOBOM KUCIIOT. AHAIUTUYECKUE PEAKIIMU TaJIOT€HU/I-HOHOB.

68.0xcuanl propa, xiopa (I, IV, VII), 6poma (1), itona (V).OxkucauTepHO-BOCCTAHOBUTEIHHBIC
Y KUCJIOTHBIE CBOMCTBA.

69. OKCOKHUCIIOTHI - KUCIOPOJICOACPIKaIie KUCIOTHI XJIopa, Opoma, Hoaa. CTpoeHrne MOJICKYI.
OKHCAUTENBEHO-BOCCTAHOBUTEbHBIE U KUCIOTHBIE CBOMCTBA. CPaBHUTENbHASL YCTONYHNBOCTh
coJiel ¥ KUCIOT. [IpMeHeHne runoxyiopuToB, XJI0PaTOB, MEPXJIOPATOB. XJIOPHAS WIH
OenuibHas U3BECTh (XJIOPKaA).

70. O6mas xapakrtepuctuka 3aemMeHToB VIA rpynmsl. [IpocThie BemecTBa. AIOTPOTIHBIE

Mo upukaruu. OcobeHHoctr kuciopoaa. CTpoeHrne MoJIeKysl 030Ha U cepbl. OCHOBHBIE
CHOCOOBI OJTYYEHHS MPOCTHIX BEIECTB.

71. I'mppuael Tuna Hy9. Ctpoenne Monekyin. BoccraHoBUTENbHBIE I KUCTIOTHBIE CBOMCTBA B

psany Bona—temtypoBoiopoa. Cepoomopos. Croricta. OOIIME MPUHIIMAIBI TTOJTYICHHS
XaJIbKOT€HOBOJOPOJIOB.

72.Xanpkorenupl. CpeqHue, OCHOBHBIC U KHCIIbIC XaIbKOTeHUABL. [ naponus. O0mue
MPUHIUIEI ToTydeHus. [I[pumenenne. AHaATUTHYECKHE PEaKIIUU XalbKOT€HU -HOHOB.

73. T'mapunasr cepsl HaS, -Ilonmucynbduasr. CTpoeHne MoaeKys. Y cToManBoCcTh. KucinoTHeie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBAa. CpaBHUTENIbHAS YCTONYUBOCTD HOJTUCYIIb(PHUIOB
U COOTBETCTBYIOLIUX UM KHUCIIOT.

74. Oxcuapl. Oxcugpl meMenToB (IV, VI). Ocobennoctu crpoeruss. OTHOIIEHUE OKCHUIIOB K
BOJIe, KHCIOTaM U 1enoyaM. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [[pUHIIUIIBI
MOJTy4EHUSI.

75. CepHucTas, CeIeHUCTas ¥ TeJUTYPUCTast KUCJIOTHI U UX COJU. KHUCITOTHBIE M OKUCIIUTENBHO -
BOCCTaHOBUTEJbHBIE CBOMCTBA. [lomyuenue. Pa3noxenue cynb(huToB. AHATUTHYECKHUE PEAKIUil
CyIb(MUT-HOHOB.

76. CepHas, ceieHOBasi U TEJUTypOBast KUCIOTHI U UX COJIU. KUCIIOTHBIE U OKUCIUTENbHbBIE
cBoiicTBa. CBolicTBa pa30aBIEHHBIX U KOHIIEHTPUPOBAHHBIX KUCIOT. CIIOCOOBI MOTy4eHUSI.
[TpombllIeHHBIE CTTOCOOBI MOJTYYEHUS CEPHOM KHCIOTHI.

77. Oneym. ITonucepusie kucnotsl. Jlucynbgarsl (MUpocynb(atsl).

78. TuoxkucnoTsl U ux conu. Tuocynbsdatsl. CTpoenue Tnocynbdar-nona. BoccranoBurenbHble
cBO¥icTBa THOCYNb(aTa HaTpus. [IpumeHeHne Tnocynbdara HATPUS.

79. IlonuTHOHOBBIE KUCIOTHI U UX cONU. I napocepHucras kuciaora. CTpoeHUE UX MOJIEKYII.
OTHOCHUTENbHAS YCTOMYMBOCTh U OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KUCIIOT U UX
COJIEH.

80.IIepoxcokucnoTsl cepbl U UX coiu. [lepokcoMOHOCEpHAs ¥ TEPOKCOANCEPHAsT KUCIIOTHI.
Crpoenue ux mosuekyin. I[lepokcocynbgarsl. DIeKTPOCUHTE3 MEPOKCOKUCIOT U coleil. Mx
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE CBONCTBA.
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81.0kcoxnopusl cepsl. Okcoxiopui cepbl. Jnokcoxnopu cepbl. CTpoeHUE MOJIEKYII.
I'uaponus. CpaBHUTENBHAS YCTOWYMBOCTD PA3IMYHBIX OKCOTAJIOT€HUIOB CEPBI, CelieHa, TeJLTypa.
82. O0mas xapakTepUCTHKa 31eMEHTOB VA Tpynnbl. XUMUYECKHAE CBOWCTBA MPOCTHIX BELIECTB.
PeaknmnoHHas ciocOOHOCTH MOJICKYJISIPHOTO ¥ aTOMApHOTO a30Ta, 0eJIoro U KpacHoro docdopa.
[TpuHIMTIBI TIOTYYEHHS U TPUMEHEHHS TPOCTHIX BemecTB. DUKcaus a30Ta u3 Bo3ayxa.

83. I'mapunst OHi. Ctpoenue Monekyn. MI3MeHeHre TepMUUECKON YCTOMUNBOCTH, PEAKIIUOHHOMN
CIIOCOOHOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB, CKIIOHHOCTH K PEAKIMSIM MPUCOCTHHEHUS B PSILY
aMMHaKk—BUCMYTHH. OOpa3oBaHKe M YCTOMYMBOCTH HOHOB aMMOHUS U (poconus. [TpuHIuIBI
nostyueHus rupuios JHs.

84. Ammuak. CpoiictBa u [lonyuenue. TepmoauHaMuueckas XapaKTepUCTHKA PEaKLIUK CUHTE3a
ammuaka. Colli aMMOHHS U IX TEPMHUECKOE Pa3yio’KeHHne. Peaknu 3amenieHns BoI0po/ia B
aMM#aKe. AMHJIBI, IMHJIBI, HUTPHJIBL. AHATUTHYECKHE PEAKIIMU HOHA aMMOHHUSI.

85. I'mnpazun. CTpoeHue MoJIeKysbl. Peakiiuu npucoeIMHeHsI 1 OKUCIUTEIBHO-
BoccTaHoBHTENbHBIE. Cosi ruipa3onus. [ uapasus kak TormuBo. OCHOBHBIE METOIBI
MOJTyYCHUSI.

86. 'mnpokcunamun. CTpoeHHE MOJIEKYIIbI. Peakiinu mpucoeImHeHnsl, OKUCIUTETHHO -
BocctaHoBHTeNbHBIE. Cosi ruipokcuIaMMoHust. [lomydenue.

87. A30TUCTOBOIOPOIHAS KACIIOTA U €€ coiu. CTpoeHHE MOJIEKYbl U a3uj-uoHa. KuciotHsie u
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIE CBOMCTBA. A3U/IbI. B3phIBOOTIACHOCTD KUCIIOTHI M a3UI0B.
88. Okcuupr azota (I, 11, II1, IV, V). Ctpoenune mosekyn. OCOOEHHOCTH CTPOCHUSI MOJIEKYJIIbI
okcornuTpuaa azora (V) — NoO. OKHCIUTETbHO-BOCCTAHOBUTENbHBIE CBOKCTBA. [IpUHIIATIBI
nosrydeHus1. TepMoqiHaMIuYecKast XapaKTepHCTHKa peakiui cuHTe3a okcuaa azota (1) u3
MPOCTHIX BEIIECTB.

89. Azotucras kucinota. CTpoeHHe €€ MOJIEKYJIbl U HUTPUT-uoHa. HUTpUThl. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KUCIOTHI M1 HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas kucnorta. CtpoeHue MoJieKyinbl OKHUCIUTENbHBIC CBONCTBA pa30aBIeHHON U
KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI. JIabopaTopHbIe U IPOMBILIICHHBIE METO/IbI TIOJTYYESHHUS
azoTHOM kucaoThl. [apckas Boaka. [IpoayKThl TEpMUYECKOTO Pa3NioKEHUSI U OKUCIUTENIbHbIE
CBOMCTBa HUTPATOB. AHAIMTUYECKHE PEaKIIUU HUTPAT-UOHOB.

91.A30THBIC yIOOpEHHUS.

92. ®ocdun. [ToydeHne 1 OKUCIUTEIHHO-BOCCTAHOBUTEILHBIC CBOMCTBA.

93. Okcuapl hocdopa, Mpibska, cypbMbl U BucmyTa (III 1 V). OcobeHHOCTH CTpOCHHS.
OTHoleHue K BOJIe, KUCIOTaM U miesiodaM. [IpuHIune! nonydeHus.

94. Kucnopoaconepsxaiiue KUciaoTsl pocdopa u ux conu. PochopHoBaTucTas Kuciaora u
runiopocdutel. Dochopucras kuciaora u pochursl. DochopHoBaTas kucioTa, TUMOGOCHATHI.
95.Mera-, au- (upo-) u nonudochopHbie KUCIOTH U X conu. OpTodochopHas KUcIOTa U €€
conu. CTpoeHHe MOJIEKYJ, UX OCHOBHOCTb U OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIE CBOWCTBA.
[Tomyuenue.

96. ®ocdopusie ynodbpenus. [Ipoctoii cynepdocdar. [Boiinoit cynepdocdar. [Ipernunurar.
®ochoputHas myka. Cmemannbie ynoopenus. AMmodoc. Azodocka.

97. T'unpokcuapl Mblbska, cypbMsl (111, V) u Bucmyra (II). Merta- u opro-dopmsl. KucnoTtho-
OCHOBHBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. MBIIIBSIKOBAS U CYypbMsIHAS
kucnotel. O0mme npuHune! noaydenus. Apcenats! (111, V). Ctubatsr (111, V). Bucmyratsr (V).
98. T'unpus! Mblbska, cypbMbl 1 BucMyTa (I11). I[Tonmydenue u cBoiicTaa.

99. T'anorenn bl snemenToB (111, V) VA rpynmnsl. X cpaBHUTENbHAS YCTOHYUBOCTD. THITBI
ranorenusioB. OcobeHHocTH ux ruAponusa. ['anorenuas azota. Xnopuasl ¢pochopa (111, V).
100. Oxcoxmnopunst. Okcoxmopun azora. Oxcorpuxiopun ¢ochopa. Ux ruaponus.
Dochonutpunxiaopua. OcOOEHHOCTH €ro CTPOESHHUS.

101. O6mias xapakrepuctrka neMmeHToB [VA rpynmsl. [IpocTsie BemecTBa. OKUCTUTENBHO-
BOCCTaHOBMTENbHBIE cBoMicTBa U [IpuHiune! nonyuenus. OynnepeHsl: METOIbI OTY4EHUS.
VYraepoaHble HAHOTPYOKH.
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102.T'uapuast Tuna OHa. Ctpoenue moiiekyn. XUMU4ECKHE CBOMCTBA. PeakiimonHas
ciocoOHOCTh. O0IIMe NPUHIHUITEI ToSy4eHus. CHIIaHbl, TOTy4Ye€HHEe U BOCCTAHOBUTEIIbHBIC
CBOMCTBA.

103. Okcun yraepona (I11). Xumuueckas cBsizb B MoJiekyiie ¢ no3uimii reopuit BC u MO.
[Tonyuenue. BoccranoBuTenbHble cBolicTBa. Peakiiuu npucoenunenus. KapOoHuibl MeTamios.
®ocren. TokcuuHocTh okcuaa yraepona (1I).

104.0kcun yraepona (IV). Ctpoenne monekynsl. OTHOIIEHHE K Boje, Iiesnodam. [lomyuenue.
[Tpumenenue. YronpHast KUCI0Ta U €€ cosid. OCOOEHHOCTH OCAXKACHUS TPYIHOPACTBOPUMBIX
KapOOHATOB M3 BOJHBIX pacTBOPOB. TepMudeckast yCTOMUYUBOCTh KapOOHATOB. [IpuMeHeHMe.
105. Oxcunpl KpeMHuUs, repManus, oiosa u ceunua (1L, I'V). Inoxcun kpemuus, ocoOeHHOCTH
ero crpoenusi, amopdHas u kpucrasmudeckas Gopmel. KBapir. KeaprieBoe crekio. OTHomeHue
JMOKCHIa KpEMHUS K BOJIE, KUCIOTaM, 1enodam. [lepeBoa B pacTBOpUMbIE COEAMHEHNUS.

106. KpemuueBblie kucnotsl. Merakpemuuenas, OprokpemuueBas u [lonrkpeMHUEBbIE KUCTOTHI.
Ocob6ennoctu ux crpoenus. [lomydenue. 3011 U rey KPEMHUEBBIX KUCIOT. CHIIMKareb KaK
aacop6enT. Coyin KpeMHHUEBBIX KHCIOT. OpTO-, METa-, OJIUCHIIUKATHI.

107. Crexia. @akTOphbl, ONPEIEIAIONINE YCTOUUNBOCTh CTEKIIO00PA3HOTO COCTOSTHUS CUITUKATOB.
CocTtaB 1 MeTOABI MOJTY4YEeHUS MpocToro crekia. Kpucrammmsanus crekon. CUTamibl.
CTekI0BOJIOKHA U CTEKJIOTKaHH. [{e0nThI.

108. LlemenT. Bspxymue BenjectBa. TyromiaBkne KepaMUKH Ha OCHOBE KPEMHHUS U APYTUX
27eMeHTOB. KpeMHUHOPraHnYeCKHe COCTMHEHNS.

109. Cunukonsl u cuinokcanbl. [Ipocreiinme u3 3tux coenuHeHuil. OCOOEHHOCTH UX CTPOCHUSL.
CaoiicTBa.

112. Coequnenus anemeHToB VA Tpynmsl ¢ cepoil. MoHo- u mucynabduabl. Cepoyriiepo.
Tuocoennnenus (KUCIOTHI U coau). THOYronbHAsI KUCIOTa U THOKApOOHATHI. THOCOEAMHEHUS
KpEMHHMS, TEPMaHUs, OJIOBA.

113.T"amorernap anemenToB (11, [V) VA rpynmnsl. Ux cpaBHUTENBHAS YCTOWYUBOCTD. THUIIBI
rajoreHuaoB. ['uaponus.

114. Coequnenus yriaepoaa u kpeMuus ¢ azotom. Hutpuner. lnan(auumuan), cBoiicTBa
MOJTy4YEeHHE.

115. lnanoBonopon. [{luanoBogopoanas kuciorta. [luanuael. [{luaHua-unoHBI KaK JIMTaHbI.
Oco6ennoctu nonydeHust. ['uaposms. TOKCHUHOCTB.

116.11lnanoBast KMCIOTA, [IUAHATHI, [TOJIyYEHHE U CBOMCTBA. POIaHNCTOBOAOPOAHAS KUCIIOTA.
Tuouunanatsel. [losyyeHue u cBoiicTBa.

117.Coenunenus snemenToB VA rpynmsl ¢ Metaiiamu. Kapouapl MmetamioB. TUrel kapOuoB.
OTtHoleHue KapOUA0B pa3IMYHBIX THIOB K Boje, kuciaoraMm. Kapbopyna. Cununuast. [Ipupona
XUMUYECKOH CBSI3U, OJYYEHUE U CBOMCTBA.

118. O6mas xapakrepuctuka 31emMeHToB LA rpynmnel.. Ctpoenue atomoB. CBOMCTBa MPOCTHIX
BEIIECTB U CIIOCOOBI MOTyYEHUSI.

119. 'unpunet 6opa. Mx cocras. JlubopaH, 0COOEHHOCTH XUMHUYECKUX CBSI3€i B MOJIEKYJIE
nubopana. YCTOWYMBOCTD U peaKIIMOHHAs CIIOCOOHOCTH THAPUAOB Oopa. ['uapunobopartsl.

120. Okcua 60pa. Ocobennoctu crpoenus. Coiictea. Opro-, MeTa-, OJUO0pHBIE KUCIOTHI. MX
coctaB u ctpoeHue. Opro-, MeTa-, monubopatsl. bypa.

5.3.2. BAUETHBIE BOITPOCBHI. BTOPOM CEMECTP nepeuens ouenounvix cpedcme u
koumponupyemwvix komnemenyuii: OlIIK-1; OIIK-2; OIIK-3 OIIK-4 OIIK-6.

1. T'uppunas s3nementos (II) psna amomunmii-ramii. Ocobennoctu crpoenus. CBoicTBa U
IIOJTy4YCHHE.

2. T'anorenunst 1 Hutpuast snementos (II1) psina amromunamii-rammmii. OcCOOEHHOCTH CTPOCHUS.
CBolicTBa U NOJTY4YEHHUE.
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3. Okcuppl anementoB (III) psina anmromunmii-Taumii. X cpaBHUTENbHAS YCTOMYUBOCTb.
[Tpunuuns! noaydenus. Oxcun tamnus (1). KucinoTHo-oCHOBHbBIE M OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

4. Tunpoxcunabl snemenToB (I11) psaa amomunuii-tammii. CoctaB 1 0COOCHHOCTH CTPOSHUSL.
KucnorHo-ocHoBHbIE cBOMicTBa. OTHOILIEHUE K KUCIOTaM U menodyaM. ['mapokenn tamus (I).

5. O6mwas xapakrepuctuka ['enus u p-3neMeHToB BOCbMOM rpynibl. CTpoeHHE aTOMOB.
[IpyrunHBl XUMHYECKON HHEPTHOCTH. XUMHUYECKUE COCIUHEHHUSL.
6.00m1ast xapaktepucTrka 31eMeHTOB 1 A rpymbl. Ctpoenue aromoB. CBOWMCTBA, 0COOCHHOCTH
okucieHus IUThst. CiocoObl MOJIy4eHUsl.
7.0xcupst. [lepoxcunsl. Hannepoxcupsl. O30HuAb1. CTpoeHue. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI TOJTYUYEHUSI.
8.I'upokcuapl ¥ TUAPUABI MIETOYHBIX METAJUIOB. [ [pUHIUITBI TPOMBIIIITIEHHOTO MOJIy4EHUSs, UX
npuMeHeHne. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..
9.Conu 1meI0YHBIX METAUIOB: XJIOPH/ b, KApOOHATHI, CyIb(aTsl, HUTPaThl. CrIOCOOBI
MOJIyYEHUS COJIbl U UX MpuMeHeHHe. KHcI0THO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE
cBolicTBa. KauecTBeHHBIE peakllMi KaTHOHOB.

10. Bomopoa. Obmas xapakTepucTuka Boopoaa. [lonoxkenrne Boopoaa B MEpUoOIAIECKON
cucreme. Ctpoenue atoma. Bogopos kak BocctanoBuTeNb. BoccTanoBUTEIbHAS CTOCOOHOCTH
aTOMAapHOTO U MOJIEKYJIIPHOTO BOJIopoja. B3anmopelicTBue BoJopoia ¢ METalIaMU U
HeMetaiamu. CriocoObl OJTydeHUst CBOOOTHOTO BOJAOPO/IA.
11.ITepoxcun Bogopoaa u nepokcusl. Ctpoenne Monekyisl. [lomydenne. OKUCIUTENTBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B PA3JIMUHBIX Cpeax.
12.006mas xapakrepuctuka 3eMeHToB [IArpynmbel. Ctpoerne atoMoB. OCOOCHHOCTH OSpUILITHSI.
KucnotHo-ocHOBHBIE U BOCCTaHOBUTENbHBIE CBONCTBA. CIIOCOOBI MOTY4YEeHHUS.
13.I'mapokcuabl 1 runpuabl dnemMeHToB [IArpynmbl. OcOOEHHOCTH CTPYKTYPHI THAPUIOB, UX
BOCCTAHOBHTEIIbHBIE CBOMCTBA. KNCIOTHO-O0CHOBHBIE cBOMCTBA. [IprHIMIBI OJTydeHHUS.

14. Okcuapl, EepOKCHABI U HAANEPOKCUIbI 351IeMeHTOB [IArpynmbl. KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. CIIOCOOBI MOTy4EHUSI.
15.Conu 6GepusiIust 1 MarHusl B KATHOHHOM M aHMOHHOM (hopmax. OKCOSAINS U OJISIIIHS.
Kommnekcueie coennnenus 6epmus. ['uaponus conel Oepuiinsg U MarHusl.
16.Conu 371eMEHTOB HOATPYIIIbI KANbIMs: TaTOTeHU/IbI, Cyab(haThl, KAPOOHATHI, HUTPATHI,
cynbduasl. KucnotHo-ocHoBHbIE CBOMCTBA. XKECTKOCTD BOJIBI M METO/IbI €€ YCTPAHEHUSI.
KauecTBeHHbBIE peakIi KATHOHOB.
17.0xcuapl repmanus, ojosa, ceunna (I, IV). MIx cpaBauTenpHas ycrounBocTh. KucmoTHo-
OCHOBHBIE U OKUCIIUTEIHFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUIOB. X OTHOIIIEHHE K BOJIE,
KucnoTam, 1menoyam. OOIue NpUHIUIBI TOTyYEHUS.

18. I'mapokcuasl repmanus, onosa, ceunna (11, I'V). CpaBuutenbHas ycToi4MBOCTb, KUCIOTHO-
OCHOBHBIE U OKUCIIUTEIBHO-BOCCTAaHOBUTEIbHBIE CBOMCcTBA. Conu ruapokcu1oB snemeHToB (11,
IV) B kaTHOHHOI U aHUOHHOH Popmax. OTHOCUTENbHAS YCTONYUBOCTh, CKIIOHHOCTD K
TUAPOIIU3Y.

19. O6mas xapakrepuctuka d-OnemenTsl LB rpymnmel (peako3emenbHble 371eMeHThI-Sc-Y-La-
Ac). CtpoeHne aToMOB. XUMHUYECKHE CBOICTBA MPOCTHIX BemecTB. CrocoObl MOTy4eHHUS.
18.0kcuapl ¥ THIAPOKCHIBI PEAKO3EMENBHBIE DJIEMEHTHI B PsIly CKaHAUN-akTUHUN. KucnotHo-
OCHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE CBOMCTBA. CIIOCOOBI MOJTydEeHUSI.
19.Conu d-Dnementos 11IB rpynmns! (peako3eMenbHble aneMeHThI-Sc-Y-La-Ac): ruapuipl,
HUTPATHI, CyabdaTsl, kKapooHaThl, pocdaTsl. KHCIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBHTENbHBIE CBOMCTBA. CIOCOOBI OTY4EHUSI.
20.006mmas xapakrepuctuka d-Onementsl [VB rpynmnsl. Ctpoenue atomoB. M3menenue
XUMUYECKHUX CBOMCTB MPOCTHIX BEHIECTB MO Tpymme. CriocoObl MOTydeHHs.
21.0Oxcunpl ¥ TUAPOKCHIBI TUTAHA, LIUPKOHUS, ragHus. [lepokcuanbie coequHeHus,
NEePOKCOKUCIOTHL. OcobeHHOCTH cTpoeHHsl. KHCIOTHO-OCHOBHbIE U OKHCIUTEIBHO-
BOCCTaHOBHTENbHBIE CBOMCTBA. CIOCOOBI NOTYUEHUSI.
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22. Conu TUTaHA, TUPKOHUS, TA(QHUS: TAITOTCHU B, OKCOTATIOT€HU/IbI, TaIOTEHOKOMILIIEKCHI,
KapOOHATHI, CyNb(aThl, THTAHATHI, IUPKOHATHI. KMCIOTHO-OCHOBHBIE Y OKUCIIUTEIIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI MOJIyYEHUS.

23. O6mas xapakrepuctuka d-Onementsl VB rpymnmel. CTpoeHre aTOMOB. XUMHUYECKHE

CBOICTBa NMPOCTHIX BenlecTB. OTHOILIEHUE K [IAPCKON BOJIKE U CMECH a30THOM
Y TJIaBUKOBOM KUCIOT. CrIoCcOOBI OJTydeHUS.
24.0Oxcuapl U IEPOKCUIBI BaHAAMS, HUOOUS, TaHTana. KMCIO0THO-OCHOBHBIEC U OKUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.

25. I'mapokcuibl M conu BaHaaus, Huoous, Tantana. Bananatel. [lonuBananatel. CoeuHeHUS
okcoBaHaus. Huob6arel. Tantanarel. OxkcoranioreHubl. ['anoreHOKOMIUIEKCHI.

KucnoTHO-0CHOBHBIE 1 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.
26. O6mas xapakrepuctuka d-Onementsl VIB rpynnel. Crpoenne aToMoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI TIOJTYUYEHUS.

27. Oxcupast xpoMma (11, 111, VI). x cpaBHUTENBHAS YCTOWUMBOCTh. KHCIOTHO-OCHOBHBIE 1
OKHUCJIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIINIIBI TOTydeHNS.

28. Okcuapl MosnbaeHa u Boabdpama (VI). [IpuHuuns! nonydyenus. i3MeHeHne ycToiiunBocTH,
OKHUCJIUTEIBbHON CIOCOOHOCTH U KHCIIOTHOTO XapakTepa B psAy OKCUAOB XpoMa—BoJbhpama
(VD).

29. I'mppokeusl xpoma (11, I, VI). CoctaB u ocobennoctu crpoenus ruapokcuaa xpoma (I11).
XpoMoBbIe KUCIOTHI. M30m0auKuciIoTsl XxpoMa. KuciaoTHO-OCHOBHBIE U OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [IpHHIMIIBI TOTy4YeHHUS.

30. MommbneHoBas 1 Bob(pamMoBasi KUCIOTHL. Y CTOWYMBOCTD, KUCIIOTHBIE M OKHCIIUTEIbHBIE
CBOICTBa B pAY XpOMOBasi—BOJIb(GpaMoBasi KUCIOThL. VI30MOIMKUCIOTHI U TE€TEPOTIOIUKUCIOTHI
MoJ01eHa U BoJb(dpama.

31. Comu xpoma (11, I1I, VI) B karroHHO# 1 aHMOHHON (popmax. OKUCITUTENbHBIE CBOMCTBA
XpOMaTOB U JUXpOoMaTOB. [[puHIIMN AEHCTBHUS XPOMOBOW CMECH.

32.Monubnatel u Bodbdpamatsl. [lomumonnbaaTer u monuBoibdpamarsl. OKHCIUTETbLHBIE
CBOJCTBa B Ay XpOMAaTbI—BOJIb()paMarsl.

34 TI"anorenuapt xpoma (11, IIT). I'anorennasr MoubaeHa u Bosbdpama (VI). Knacrepasie
raJloreHu il MosinOieHa u BoJsib(ppama. OxcoranoreHu sl U AUOoKcoranoreHuasl. CBOMCTBA..
35.ITepokcocoenunenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KHCIOTHL. OCOOCHHOCTH
CTpPOEHHUS. Y CTOMYMBOCTh U OKUCIIMTENIbHBIE CBOMCTBA IEPOKCOCOETUHEHNN XpOMa.

36. O6mas xapakrepuctuka d-OnemenToB VIIB rpymnmbel. CTpoeHne aTOMOB.

CpoiicTBa mpocThiX BemecTB. CrocoObl MOJydyeHUs! U IPUMEHEHHE.

37. Okcuapl 1 ruapokeuasl Mapranua (11, 11, IV, VII). KuciaoTHo-0oCHOBHBIE H OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOITyUEHUS.

38. Oxcuapl U THAPOKCUIBI TeXHEUs U peHrs. CBOMCTBA U CIIOCOOBI MOTy4EHUSI.

39. Conu mapranua (II, II1, IV). KucinoTHO-0OCHOBHBIE M OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. CriocoObl MOTy4eHusl.

40. Maprannosas u mapranioBuctas kucinotsl. Conu mapranna (VI u VII). Manranats! u
[lepmanranatel. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOM, IIETIOUYHON 1
HEUTpanbHOU cpefax. IIpuHIUIIBI MOTyYeHus.

41.Conu texnenus u peaus (VII). Ileprexnatsl. [leppenarsl. KucinoTHo-0CHOBHBIE U
OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTyYeHHUS.

42. CpoiicTBa xene3a, K00anbTa, HUKEJs- BOCCTAHOBUTENIbHBIE U KHCIOTHO-OCHOBHBIE.
Crpoenue aToMoB. [IpoMBIIIIIEHHBIE METO/IbI TIOTY4YECHHUS JKene3a, KoOalbTa, HUKEIS.

43. Okcupapl ¥ TUAPOKCUIBI Kene3a, kobanbTta, Hukens (I, IIT). KucnotHo-ocHOBHBIE 1
OKUCITUTEIBHO-BOCCTAHOBUTEINbHBIE CBOMCTBA. [[pUHITUTIBI TOTyUYEHUSI.

44. Comm xene3a, kobanbta, Hukens (II u III). Kpucrannoruaparsl. [iBoiinsie conun. CTpyKTypa
6e3BoIHBIX XJI0puA0B. OcHOBHBIE cosiu. CBOMCTBA U TOTyYEHHE.

45.@epputsl (I11) 1 ux peppomarautHeie cBolicTBa. CBONCTBA U CIIOCOOBI OTYUEHHUS.
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46. @epparsl (IV). Oxucnutenbubie cBOUCTBA. [IpUHIIUIIBI TOTYyYEHUS.

47. CpoticTBa TuiatiHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOLIEHNE K KUCIOPOY, BOJIOPOAY,
BOJIe, KHCIIOTaM, IIeJiouam, apckoit Bojke. [IpuMeHeHne u crnocoObl MOTydeHUs.

48. OKkcuabl U TUIPOKCHIIBI PYTEHUS, OCMUS , POJIUS, UpUIUsi, Naymaaus. KucioTHo-0CHOBHBIE
Y OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA. [I[pUHITUTIBI ITOJTydeHUSI.

49 KoMIUIeKCHBIC COCTUHEHUS TUIaTUHBIL. KaTHOHHBIC, aHNOHHBIC M HSUTPATbHBIC KOMITJICKCHI
matussl (11, IV). AMMUH- 1 TMaHOKOMILIEKCHI. | ekcaxmoporuiaTHHOBAs! KUCIOTa U €€ COJIH.

50. O6mas xapakrepuctuka d-OnementoB IB rpynmel. Ctpoenne atoMoB. OTHOIIEHHE K
KHCIJIOPOJy, BOJIe, IIesioyam, KuciaotraMm. PactBopenue 30101a B mapckoit Bojike. CriocoOsbl
noObIaM Meu, cepedpa 1 30510Ta. [IpuMeHeHre U CriocoObI TIOTYYCHHSI METAJUIOB.

5.3.3. DK3AMEHAIIMOHHBIE BOITPOCHL. BTOPOI CEMECTP

1. T'unpuas! snementos (I11) psaa amomunnii-tammii. Oco6ennocTtu crpoenus. CBoicTBa U
MOJIyYEHHUeE.

2. T'anorennas! 1 Hutpuast anementos (I11) psina antomunnii-rammii. OCOOEHHOCTH CTPOEHHUSL.
CBoiiCTBa M MOJTyYEHUE.

3. Oxcunpl anemenToB (I1I) psaga amroMmunmii-tammmii. IX cpaBHUTEIBHAS YCTOWYHUBOCTb.
[punnune! nonydenust. Oxeun Tamnus (1). KuciorHo-ocHOBHbBIE M OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

4. T'unpoxcuas! snemenToB (I11) psana amomunuii-tamiuii. CoctaB 1 0COOEHHOCTH CTPOEHUSI.
Kucnorno-ocHoBHbIe cBoiicTBa. OTHOIIEHUE K KHUCiIoTaM U menodam. ['uapokeun tammus (I).

5. O0mas xapakrepucTuka ['enust u p-371eMeHTOB BOCEMOU Tpymimbl. CTpoeHHE aTOMOB.
[TpuurHBI XUMUYECKONW UHEPTHOCTH. XUMUUYECKUE COCTMHEHUS.
6.00mas xapakTepucTuka 3yieMeHToB 1A rpymnmbl. CTpoeHue atToMoB. CBOMCTBA, 0COOCHHOCTH
okucieHus auTus. CnocoObl MOTy4eHusl.
7.0kcuppl. [lepokcuapl. Hagnepokcuapl. O30Huab1. CTpoeHre. OKUCIUTETBHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI TIOTYUYEHUSI.
8.I'mapokcuapl M ruIPpUABI MIEIOYHBIX METALIOB. [ [pUHIUITEI IPOMBIIIIIEHHOTO MOJIYYEHHUS, NX
npuMeHeHne. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOMCTBA..
9.Conu 1mea0YHbIX METaIOB: XJIOPU/IbI, KApOOHATHI, CyIb(aThl, HUTPaThl. CIIOCOOBI
MOJIY4YEHUS COJbl U UX MpUMeHeHHE. KICIIOTHO-OCHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
cBoricTBa. KauecTBeHHbIE peaklii KATUOHOB.

10. Bomopona. Obmas xapakrepuctrka Bojopoaa. [Tomoxxenne Boopoaa B IEPHOIUICCKON
cucreme. Ctpoenue atoma. Bogopos kak BocctaHOBUTENb. BoccTanoBUTEIbHAS CITIOCOOHOCTH
aTOMapHOI0 U MOJIEKYJIIPHOTO BoJopoAa. B3aumozeiicTBue BOJOpoaa ¢ METaJlJIaMu U
HeMmetaimamu. CrnocoObl MOJTy4eHHsi CBOOOIHOTO BOJIOPO/a.
11.Ilepokcun Bogopoaa u nepokcuabl. Ctpoenue moiiekyinsl. [lonydenune. OKuCIUTENbHO -
BOCCTAHOBUTEJIbHBIE CBOMCTBA B Pa3JMYHbIX CpEaXx.
12.06mas xapaktepuctuka sneMeHToB [IArpynmnsl. Ctpoenne atoMoB. OcOOEHHOCTH OepHILIHSL.
KucnoTHO-0CHOBHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTydeHHUS.
13.I'mapoxcu bl U ruApu bl 3neMeHToB [IArpymnmnel. OCOGEHHOCTH CTPYKTYPBI THIPUIIOB, UX
BOCCTaHOBUTEJIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA. [IpMHIIMIIBI TOTydYEHHUS.

14. Oxcuppl, NEpOKCUABI U HaANEPOKCUIbI A1eMEHTOB [IArpynmnsl. KnciaoTHO-0CHOBHBIE U
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTyYeHHUS.
15.Conu Oepuiiust U MarHus B KAaTHOHHOM M aHMOHHOHM opmax. OKCOSALUS U OJISALHSL.
Kommuiekchble coequnenust Oepuius. ['unponus coneit Gepuiius U MarHusl.
16.Conu 371€MEHTOB MOATPYIIBI KaldbIMs: TaIOTeHU b, CYIb(paThl, KapOOHATHI, HUTPATHI,
cynbdusl. KucinoTHo-ocHOBHBIE CBOMCTBA. JKECTKOCTh BOJIBI M METO/IbI €€ YCTPaHEHHUS.
KauecTBeHHBIE pEaKIIM KaTHOHOB.
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17.0kcnpapl repmanus, onosa, ceunua (11, I'V). x cpaBHuTensHas ycroitunBocts. KnuciaotHo-
OCHOBHBIE U OKUCIIMTEIBHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA OKCUAOB. 1IX OTHOLIEHNE K BOJE,
KHCIoTaMm, menodaM. OOIIre MPUHIUITH TTOTyYSHHS.

18. I'mapokcu sl repmanus, oaosa, ceunua (II, IV). CpaBHuTenbHast ycTOWYMBOCTD, KUCIOTHO-
OCHOBHBIE U OKUCIIMTEIBbHO-BOCCTAaHOBUTEIbHBIE CBOMCcTBA. Conu ruapokcuioB aieMeHToB (11,
IV) B katnonHOW ¥ annoHHOW (hopmax. OTHOCHUTENBHAS YCTOHYNBOCTD, CKIIOHHOCTD K
TUAPOJIU3Y.

19. O6mas xapakrepuctuka d-Onementsl 11IB rpynmnsl (peako3emenbHble 31eMeHThI-Sc-Y -La-
Ac). CtpoeHue aToMOB. XMMUYECKHE CBOMCTBA MPOCTHIX BelecTB. CrIOCOOBI MOJIy4eHUs!.
20.0kcupl ¥ THAPOKCHUIBI PEAKO3EMENbHBIE 3JIEMEHTHI B Psily CKaHAuN-akTuHUN. KucnoTHo-
OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. CIIOCOOBI MOTyYEHHUSI.
19.Conu d-3nementoB 1B rpynme! (penko3emenbHbie deMeHThI-Sc-Y -La-Ac): ruapusl,
HUTPATHI, cynbdaTel, KapOoHaThI, pocaTel. KNCI0THO-OCHOBHBIE U OKUCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI MOTy4EHUS.
20.06mas xapakrepuctuka d-OnemenTtsl [VB rpynmnsl. Ctpoenue aromoB. V3mMeHnenune
XUMHUYECKHUX CBOMCTB MPOCTHIX BEHIECTB 10 rpymie. CrocoObl MoTydeHusI.
21.0kcupl ¥ THAPOKCHIBI TUTAHA, IUPKOHUS, radHus. [lepokcuHbie coeTuHeHu s,
MEePOKCOKUCTOTHI. OCOOEHHOCTH CTpOeHHUs. KHCI0THO-0CHOBHBIE U OKHCIUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.

22. Conu TUTaHa, TUPKOHUS, Ta(HUS: TAIOTEHU/IbI, OKCOTAJIOT€HU/IbI, TaJIOT€HOKO MILIEKCHI,
KapOOHaThI, CyIb(haThl, THTAHATHI, HIUPKOHATHI. KUCIIOTHO-OCHOBHBIE Y OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI MOTy4EHUS.

23. Obmas xapaktepuctuka d-2OnemeHTsl VB rpynmnel. CTpoeHrne aToMoB. XUMUYECKHE

CBOMCTBA MPOCTHIX BenlecTB. OTHOIIEHUE K [IAPCKON BOJIKE U CMECH a30THOMU
Y TJIAaBUKOBOM KUCIOT. CrIOCOOBI TIOJTydeHHUS.
24.0Oxcupl U IEpOKCUIBI BaHAAMS, HUOOWS, TaHTaa. KMCIOTHO-OCHOBHBIC U OKUCIUTENHHO-
BOCCTaHOBHTEJIbHBIE CBOMCTBA. CIIOCOOBI TOJTydCHHS.

25. I'mapokcuibl M COM BaHaaus, HHoOus, TaHTana. Bananatel. [TonuBananatel. CoeqMHEHUS
okcoBaHaaus. Huobatsl. TanTtanatel. OkcoranoreHuapl. ['aoreHOKOMIIEKCHI.

KucnoTHO-0CHOBHBIE M OKUCIMTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA. CIOCOOBI MOTy4EHUS.
26. Obmas xapakrepuctuka d-2nemeHTsl VIB rpymnmel. Ctpoerune atoMoB. OKHCIUTEIBEHO-
BOCCTAHOBMTENIbHbIE CBOMCTBA U CIIOCOOBI MOJTYyYEHMS.

27. Oxcupast xpoma (11, I, VI). X cpaBHUTEIBHAS YCTOWYNBOCTh. KHCIIOTHO-OCHOBHBIE U

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA. [IpHHIMIIBI OTyYeHHUS.

28. Oxcupl MoaubaeHa u Bosibdpama (VI). [IpuHuumnel nonydyenus. MsMeHeHne ycTOH4MBOCTH,

OKHCIIUTEIBHON CIIOCOOHOCTH M KUCIIOTHOTO XapakTepa B psAdy OKCHUIOB XpoMa—BoJib(hpama
(VD).

29. I'unpokeust xpoma (11, I, VI). CoctaB u ocobennoctu crpoenus ruapokcuaa xpoma (I11).
XpoMmoBbIe KUCIO0ThL. M30m0snknucinoTs! Xpoma. KucioTHO-OCHOBHbBIE U OKHCIUTEIbHO-
BOCCTAHOBMTENbHbIE CBOMCTBA. [IpMHIIMIIBI HOTYYEHUS.

30. MonubaeHoBast 1 BoJib(ppamMoBasi KUCIOTHL. Y CTOHYMBOCTb, KUCIIOTHBIE U OKUCIIUTENbHBIE
CBOICTBA B psAYy XpOMOBas—BOJIb(hpaMoBast KUCIOTHI. MI30MOJIMKUCIOTHI ¥ F€TePONOIMKHCIOTHI
MoJIMOIeHa U BoJb(pama.

31. Conu xpoma (I, ITI, VI) B kaTnoHHOHN 1 aHMOHHOU (opmax. OKHCIUTEIbHbBIE CBOMCTBA
XpoOMaToB U AUXpoMatoB. [IpuHIUN 1EeHCTBUSA XPOMOBOI CMECH.
32.Monu6nats! 1 Bosbppamatel. [Toaumonn6aaTs! u noimBoabppaMaTsl. OKUCIUTEIbHBIE
CBOICTBA B psAy XpOMaTbl—BOJIb(pamarsl.
34.T'anorenuast xpoma (11, I1I). T'anorenn st Mmonubaena u Bonbdpama (VI). Knacrepusie
rajJloreHu il MoJnbieHa U Bojbppama. OKcoraaoreHuabl U JUoKcoraioreHuapl. CBOHCTBA. .
35.Ilepokcocoenuuenus xpoma. [lepokcua xpoma. [lepokcoxpomoBsie KUCTOTEL. OCOOEHHOCTH
CTpo€HUs. Y CTOMUNBOCTD U OKUCIIMTEIbHBIE CBOMCTBA IEPOKCOCOEANHEHUIN XPOMA.

36. O6mas xapakrepuctuka d-OnementoB VIIB rpymnmel. CTpoeHre aTOMOB.
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CpoiicTBa pocThIX BemecTB. CrocoOb! MOTydeHUs U IPUMEHEHHE.

37. Oxcuabl u ruapokcuasl Mapranua (11, I, IV, VII). KucioTHo-ocHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIC CBOMCTBA. CIIOCOOBI MOTydICHHUS.

38. Oxcuapl U rHAPOKCHIBI TeXHENUs U peHnus. CBOMCTBA M CIIOCOOBI MOJTyYESHHUS.

39. Comu mapraunna (11, II1, IV). KucnoTHo-0CHOBHBIE U OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
cBoiicTBa. CriocoObl MOTy4EHUsI.

40. Mapranmoas u mapranioBuctas kuciaotsl. Conu mapranina (VI u VII). Manranate! u
[Tepmanranatel. OKUCIUTENBHO-BOCCTAHOBUTEILHBIE CBOMCTBA B KUCIIOM, IIETIOUYHON 1
HEWUTpanbHOU cpenax. [IpuHIuMIIBI nOIyYeHus.

41.Comu texueuus u penus (VII). Ileprexnatsl. [leppenatsi. KucinoTHo-ocHOBHBIE U
OKHCITUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI TTOJTYUCHHUS.

42. CBoicTBa Kee3a, KobaabTa, HUKEJIsI- BOCCTAHOBUTEILHBIE U KUCIOTHO-OCHOBHLIE.
Crtpoenue atomoB. [IpombIlITIEHHBIE METOIBI TIOTYUYCHUS Keme3a, KoOabTa, HUKEI.

43. Oxcuapl U THAPOKCUIBI JKeme3a, kobanbTa, Hukens (11, I11). KucinoTHo-ocHOBHBIE 1
OKUCITUTEIHLHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. [[pHHITUTIBI TOTyUYEHUSI.

44. Conu xene3a, kobanbra, HuKens (II u III). Kpucrannoruaparst. J[Boiinsie conu. CTpykTypa
0e3BoTHBIX XJIOpUA0B. OCHOBHBIE coyin. CBOMCTBA M TIOJyUYEHHE.

45.®epputsl (I1I) n ux peppomarautHbie cBoiicTBa. CBONCTBA U CIIOCOOBI MOJTyYESHHUSI.

46. @eppartsl (1V). Oxucnurensable cBoiicTBa. [IpruHLIKIIEI TOTydeHUS.

47. CpoiicTBa mnaTuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOMIEHHE K KHUCTIOPOTY, BOJIOPOLY,
BOJIe, KHCTIOTaM, IejiouaM, Iapckoit Bojke. [IpuMenenne u crocoOb! oTydeHUsI.

48. Okcuabl U THAPOKCHIBI PYTEHUS, OCMHUS , POAUS, UpUIUd, nayaaua. KucioTHO-0CHOBHBIE
Y OKHUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBONUCTBA. [IpUHIIUIIBI TOJTydEHUSI.

49.KommuiekcHble coequHEHNs MIaTuHbl. KaTHOHHBIE, aHNOHHBIE U HEUTPAJIbHBIE KOMILIEKCHI
matussl (11, IV). AMMHH- 1 TMaHOKOMITIEKCHI. | ekcaxmoporuiaTHHOBAst KUCIOTa U €€ COJIH.
50. O6mras xapakrepuctuka d-2OnemenToB IB rpynmel. Ctpoenne atoMoB. OTHOIICHHE K
KHCJIOPOJTy, BOJIe, IIeJioYam, KuciaotaM. PactBopenue 300Ta B mapckoi Bojike. CriocoOsbr
noObIYM MeH, cepedpa u 3o070T1a. [I[puMeHeHune u crocoOb! OTYICHHS METAJIOB.

51. Okcunpbl meau u cepedpa (I, 1), 3omoTta (I, III). KucinoTHo-0CHOBHBIE M OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. OTHOLIEHHUE K BOJIE, KUCIOTaM, mienovaM. [IpuHuumel
MOJTy4EHUSI.

52.I'mppoxcunsl menu (1, II), cepedpa (1, 1), 3omoTa (III). Kucnorno-ocHoBHBIE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCcTBA. OTHOIIEHHE K BOJE, KHUCIOTaM, I1IeJI0YaMm.
[IpyHIMIBI TOTYYESHHUS.

53. Conu menu, cepebpa, 30510Ta (I) u conu 30m01a (III). OkucIUTENIBHO-BOCCTAHOBUTEIBHBIE
cBolicTBa. ["asloreHOKOMIUTIEKChl. AMMUH- 1 IiHaHOKOMIUTIeKChl. Cou meau (11).
Kpucramnoruapatsl. Kommuiekcubie coequHenus. TeTpaxiiopo3010Tas KUCIOTa U €€ COJIH.

54. O6mas xapakrepuctika d-2nementos [IB rpynmsl. Ctpoenue aromoB. KucnoTHo-0CHOBHBIE
Y BOCCTAHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BemiecTB. AManbrambl. CriocoObl MOTy4eHuUs.

55. Oxcuabl ¥ THAPOKCUABI IIMHKA, KaaMus U pTyTH. CBolicTBa. [[pUHIMIIBI TOTydeHUS!.
KucinotHo-0CHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

56. Conu uuHkKa, kagMus v prytd. ['uapunael. KucaioTHO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. KoMIekcHble coennHenns. KauecTBeHHbIE peakIuu KaTHOHOB.
57. O011as xapakTepuCTHKA f- SIeMEHTOB(JTaHTaHU bl U akTUHUBI). [looxkeHue B
nepuoanydeckon cucreme. CTpoeHrue aTOMOB. BaneHTHOCTh, CXOJICTBA U Pa3anuyusl B CBOMCTBAX
4f- n 5f-3nemeHTOB. BHYTpeHHsIs1 NepHOIUYHOCTh CBOMCTB. CKIIOHHOCTh K KOMILIIEKCO-
00pa3oBaHUIO.

58. Jlanmanuowl (4f->nemMeHTHl). BalleHTHOCTD, XapakTep XUMHYECKUX CBS3EH U (hOPMBI
coenuHeHU. XUMUYECKUE CBOMCTBAa MeTaoB. CrocoObI MOTydeHusI.

59.0xcuapl ¥ TUAPOKCUIBI Taumanudos (4f->nementsl). KucnoTHO-0CHOBHBIE CBOMCTBA, UX
U3MeHeHue 1o nepuoay. CrocoObl moTydeHusl.
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60.Conu nanmarnuoos (4f-31eMeHTHI): TaJIOTeHU b, CYIbGUIBI, CYyab(PaThl, HUTPATHI, HUTPHUIBL,
KapOuabl 1 60puabl. KHCIOTHO-OCHOBHBIE M OKUCIUTEIBHO-BOCCTAHOBUTEIIbHbIC
cpoiictBa.llonyuenue.

61. Akmunuowi (5f-3nemMenTsI). BaneHTHOCTD, XapaKTep XUMHUYECKHX CBsI3eH M (POPMBI
coeMHEeHNH. XUMHUYECKUE CBOMCTBA MeTa/uIOB. CIIOCOOBI MTOTydeHHS.

62.0Kcuapl ¥ THAPOKCUIBI akmunudos (Sf-3nemenTsl). KucioTHO-0CHOBHBIE CBOMCTBA, UX
n3MeHeHue 1o nepuoay. CriocoObl MOJTydeHHS.

63.Conu akmunudos (Sf-31€MeHTBI): TAIOTEHHUIBI, CYIIb(UIBI, CYTb(aThl, HUTPATHI, HUTPUIHI,
KapOuapl 1 6opuabl. KHCIOTHO-OCHOBHBIE M OKUCIIUTEIIEHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
[Tonyuenue.

64. CoBpeMeHHbIe MTPO0IeMbl HEOPraHUYECKOW XUMHUH. MeTasoopranndeckas 1
CyIpaMoOJIEKyJISIpHAsT XUMUS-XUMUST MOJICKYIISIPHBIX aHCAMOJIEH M MOJICKYJISIPHBIX CBSI3EH.
[TomumoneKynspHbIe CHCTEMBI M M UX TIoydeHue. CeeKTHBHOE CBSI3bIBAHUE MOJICKYIT B
CYIIEPMOJIEKYJIBI.

65. Hanoxumusi. Hanomatepuanbsl 1 HAaHOTEXHOJIOTUS. YTJepoiHble HaHOTpyOku. CBolicTBa 1
CIOCOOBI OJTyYESHHUSI.

5.3.4. TEMbBI KYPCOBBIX PABOT

1. IIpon3BoacTBO M XuMus Bojgopoaa. 2. [IponsBoacTBo u xumus kuciaopoaa 3. [Ipous3BoacTBo
u xumus gropa. 4. IlpouszBoactso u xumus xyopa. 5. [IpousBoacTBO U XUMUsS Opoma.
6.1IponsBoacTBo 1 xumus noxa. 7. Ilpons3BoacTBo u xumus cepbl. 8. 1Ipon3BoACTBO M XMMUS
azora. 9. [IpousBoacTBo u xumus okcuaoB azota. 10. [IpousBoacTBo u xumus ammuaka 11.
[TpounsBocTBO M XUMHS a30THOU KUCIOT. 12. [IpousBoacTBo u xumus docdopa. 13.
[IpousBoacTBO 1 xuMus Mbibsaka. 14. [IponsBoacTBo U xumus yriaepoaa. 15. [IpouszBoacTBo u
xuMus kpemHus. 16. [IpousBoactBo u xumus ososa. 17. [Ipon3BoaAcTBO U XUMUA CBUHIIA. 18.
[TpousBoacTBO M XUMHs amtoMuHus. 19. [Ipon3BOACTBO U XUMUS MIEIOYHBIX MeTaIOB. 20.
[TpousBoacTBo u xumus 6epusutus. 21. [IpousBoacTBo u xumus maraus. 22. [IponsBoacTBo u
xuMus nuHKa. 23. [Ipou3BoacTBO M xumus xenesa . 24. [Ipou3BoacTBO U XUMHS Med. 25.
[TpousBocTBO M XuMus cepedpa. 26. [IponsBoacTBo u Xxumus 30j0T1a. 27. XnopHas
TEXHOJIOTHSI OUMCTKH BOABL 28. [Ipon3BOICTBO M XUMHS cepHOM KUCIOTHL. 29 Kopposus
MetaiuioB. 30. OCHOBHBIE KJIaCChl HEOpraHM4Yeckux coequuenuit. 31. Ctpoenue atoma u
KBaHTOBBIC yKCIa.. 32. JKeCTKOCTh BObI.

33. IIpou3BOACTBO U XUMHMS IIEIOYHO3EMENbHBIX MeTallIoB. 34. BomopoaHas cBs3b. 35.
CBOJiCTBa BOJBI.

Kpumepuu chopmuposanus oyenox (oyenusanus) ycmuozo onpoca
YCTHBIN Ompoc SBISETCS OJHUM W3 OCHOBHBIX CHOCOOOB Y4€Ta 3HAHWH OOydJaromerocs mo
mucuuiuinHe «O01mas 1 HeopraHudeckasi XUMus». Pa3BEpHYTHIN OTBET CTyIEHTa AOJKEH HPENCTaBIATH
co00M CBSI3HOE, JTJOTMYECKU IOCIIEI0BATENbHOE COOOIIEHNE Ha 3aIaHHYI0 TEMY, [TOKa3bIBaTh €ro yMeHUE
MIPUMEHSTD OIPEACICHUSI.
B pesynbmame ycmmnozo onpoca 3nanus, 00yuarouiezocsi OWEHUSAIOMCA NO cledylouieil
wiKane:
3 6anna, craBuTCA, €IV O0OYyJArOITUICS:
1) mosnHO M3NaraeT U3y4eHHBIH MaTepHuall, JaéT NPaBUILHOE ONPeIeIEHHOE OCHOBHBIX
TOHSATHUH;
2) obOHapyXHBaeT IOHHMaHHE MaTepuana, MOKeT 000CHOBATH CBOM CY>KACHUS, TPUMEHUTh
3HaHUS Ha MPAKTHUKE, IPUBECTH HEOOXOANMBIE IPUMEPHI HE TOIBKO 10 Y4eOHHKY, HO U
CaMOCTOATENBHO COCTaBJIEHHBIE;
3) wu3saraer MaTepHual MocjaefoBaTENbHO U MIPABUIIBHO C TOYKHU 3PEHUS] HOPM JIUTEPATYPHOTO
SI3BIKA.
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2 fanna, craBuTCS, €cy 00y4aromuiics 1aéT OTBET, YAOBIETBOPAIOLINNA TEM Ke TpeOOBaHMUsIM,
41O ¥ JUIs Oaa «3», HO ormyckaer 1-2 ommoOKu, KOTOPBIC CaM K€ HCIIPaBIIsIET, U 1-2 HemouéTa B
MOCTIEIOBATEILHOCTH U SI3bIKOBOM O(hOPMIICHUHU U3J1araeMoro.
1 6ann, ctaBUTCS, €Ciiu 00yJaroIuUics 00HAPYKUBAET 3HAHUE M TOHUMaHUE OCHOBHBIX
MOJIOKEHHUIM TaHHOM TEMBI, HO:
1) wu3;maraer Matepual HEMOJHO U J0MYCKAaeT HETOYHOCTH B ONPEICICHUN TTOHITUN;
2) He yMeeT I0CTaTOYHO ITyOOKO U JOKa3aTeIbHO 00OCHOBATH CBOM CY)KIICHHS M IPUBECTH
CBOU IIPUMEPHI;
3) wu3jIaraeT MaTtepuall HEMOCISAOBATEIILHO U JOMYCKAET OIUOKH B SI3LIKOBOM O(OPMIICHUU
H37IaraeMoro.
0 6annos, craBuTCs, eciii 00yJaroIuiics 0OHapy)KUBaeT He3HAHUE OONBIIEH YacTH
COOTBETCTBYIOIIIETO pa3jiela U3y4yaeMoro MaTepuaa, J0MycKaeT OIMOK: B (POPMYIUPOBKE.
bamist «3», «2», «1» MOTYT CTaBUThCA HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO H 3a
paCCpe)IOTO‘IeHHLIﬁ BO BpEMCHHU, T.C. 3@ CYMMY OTBCTOB, JaHHLIX CTYACHTOM Ha NPOTAKCHUU 3aHATUA

Kpumepuu opmuposanus oyenok no 3aoanuam 0asa camocmoamenabHoll padbomot cyoeHma
(munoente 3a0auu):

«omauynoy (3 Oamna) - oOyJaromuics MoKa3an TITyOOKHe 3HAHUS MaTepraja IO MOCTaBJICHHBIM
BOIPOCaM, TPAaMOTHO, JIOTHYHO €r0 W3Jaraer, CTpPYKTYPHPOBAI U Jie-TaIM3UpOoBall HH(popMaInio, n3berast
MPOCTOr0 TMOBTOPeHUsT MH(GOPMAaMK M3 TeKCTa, MH(MOpPMAIMS NpPE/I-CTaBlIeHa B NepepaboTaHHOM BHJIE.
CB000IHO UCTIONB3YET HEOOXOMMBIC (POPMYJTBI IIPU PELICHUH 337124,

«xopouwtoy (2 Oamma) - oOy4arOmMHCS TBEPAO 3HAST MaTephal, TPAMOTHO €ro u3jaraer, He
JIOIYCKAeT CyIIeCTBEHHBIX HETOUHOCTEH B TIpOIecce PEICHHS 3a/1aY;

«yoosnemsopumenvroy (l6amn) - oOy-darommiics WMeeT 3HaHUS OCHOBHOTO MarepHuajia TIIo
MOCTABJICHHBIM BOIPOCAaM, HO HE YCBOHJI €r0 JIETANICH, JIOMYCKAeT OTAENbHbIE HETOYHOCTH TPH PEUICHUN
3ajay;

«Heyoosiemeopumenvhoy (MeHee 1 0auioB) — OOYJAIONMIACS OMyCKaeT TPyObIe OMMOKH B
OTBETE Ha IMOCTABIICHHBIE BOIIPOCHI U ITPU PEIICHUH 33]1a4

Kpumepuu ouenku évtnonnenus 1a6opamopHvix pabom:

«omauunoy ( 4 6amna) CTaBUTCS, €CIHM BBHITIOJHEHBI BCE TPEOOBAHWS K HAIMCAHHUIO W 3aIINTE
pedepara: obo3HaueHa mpobiemMa u 000CHOBaHA €€ aKTyallbHOCTh, CAeTaH KPATKWA aHaIH3 Pa3IMIHbIX
TOYEK 3pEHUS Ha paccMaTpUBAEMyl0 TMPOONEMY W JIOTHYHO H3II0XKEHA COOCTBEHHAs TO3HUITHS,
chopMyIHpPOBaHBI BBIBOJBI, TEMA PACKPHITA MOJTHOCTHIO, BBIEPKAH 00BEM, COOIIOEHBI TpeOOBaHUS K
BHEITHEMY OQOpPMIICHUIO, TaHbl MPaBUIIbHBIC OTBETHI HA JIOMONHHUTENIbHBIC BONpockl. OOydaromuiics
MPOSIBHJT MHHUIMATHBY, TBOPYECKUH TOAXOJ, CIHOCOOHOCTh K BBIMONHCHHUIO CIOXKHBIX —3aJIaHHM,
OpraHU3alMOHHbIE  CHOCOOHOCTH. (OTMevaeTcs CIOCOOHOCTh K MyONMYHOH  KOMMYHHUKAIWH.
JlokyMeHTaIus peNcTaBlieHa B CpoK. [10HOCThIO 0OpMIICHA B COOTBETCTBHH C TPEOOBAHUSAMU

«xopouwioy (30anna) — BHITTOTHEHBI OCHOBHEIE TPEOOBAHMS K pedepaTy U ero 3ailnuTe BHITOTHEHEI,
HO TP 3TOM JIOMYIICHBI HEJOYETHI. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3IIOKCHUU MaTepuana;
OTCYTCTBYET JIOTMYecKas TOCIIENOBATEIBHOCTh B CY)KJCHUSAX; HE BBIZCpPKaH 00BbEM pedepaTta; HMEOTCS
yhyiieHus: B OpOpPMIICHUH; Ha JOMOJHUTEIBHBIC BOMPOCHI MpPU 3alUTE JAHBI HEMOJHBIC OTBETHI
OOyuJaromuiicss TOCTaTOYHO TOMHO, HO 0€3 WHHIMATUBBI W TBOPYECKUX HAXOJOK BBITIOIHILI
BO3JIOKCHHbIE Ha HEro 3ajadyd. J(OKyMeHTalus MpeicTaBieHa JOCTATOYHO TMOJHO U B CPOK, HO C
HEKOTOPBIMH HEIOpaObOTKaMHU

«yoosnemgopumenvHoy (2 Oaina) — UMEIOTCS CYLIECTBEHHbIE OTCTYIJICHHS OT TPeOOBaHWM K
pedepupoBanuio. B yacTHOCTH, TeMa OCBEIICHA JIUIL YACTUYHO, JOMYIIEHbI (DAKTUYESCKHE ONIMOKU B
cojiepkaHuM pedpepata WM MPH OTBETE HA JIOMOTHUTEIBHBIC BOIMPOCHI;, BO BPEMs 3allUThl OTCYTCTBYET
BBIBOZI. OOydJaromuiicss BBHITOMHWI OOJNBIIYID YacTh BO3JOXKEHHOH Ha Hero paboTel. JlomymieHb
CYIIECTBEHHBIE OTCTYyIUIEHHUS. JIOKyMEHTalusl ciaHa cO 3HAYMTEIbHBIM OIo3JlaHueM (Oojee HeIenu).
OTcyTCTBYIOT OTAENIBHBIE ()PArMEHTHI.

«HeyoosnemsopumenvHoy (MeHee 2 OaoB) — Tema pedepara He pacKpbiTa, OOHAPYKUBACTCS
CYIIECTBEHHOE HENOHMMaHue mpoOsiembl. OOydaromMics He BBINOIHWI CBOM 3aJayd MJIM BBITOJIHUI
JIMILB OTHENbHBIE HECYLIECTBEHHbIE Topy4eHus. [JlokyMeHTanus He caaHa.
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5.2. Oyenounsvie mamepuanst 015 pydescrnozo KOHmpos. Pyoedichvlil KoHmpoib OCYIIECTBISIETCS
no Oojee WIM MEHEEe CaMOCTOATEIbHBIM paslenaM — y4eOHBIM MOIYJSIM Kypca M TPOBOAUTCS IO
OKOHUaHMHM HW3y4YeHHsS MaTepuaja MOAYJS B 3apaHec yCTaHOBJIECHHOE BpeMsi. PyOeKHBIH KOHTpOIb
MIPOBOAMTCS C IIENBIO ONMPE/ETICHUsI KauecTBa YCBOCHHS MaTeprana y4eOHOro MOAyJIs B 11eioM. B Teuenue
ceMecTpa MPOBOANUTCS. MPU MAKUX KOHMPOAbHBIX MEPONPUAMUA RO ZPAPUKY.

B kauectBe popm pyOEKHOrO KOHTPOJISI MOXKHO HCIOJNB30BATh TECTHPOBaHUE (MMCHbMEHHOE MU
KOMITBIOTEpHOE), TPOBEACHIE KOJUIOKBUYMa MJIM KOHTPOJBHBIX Pa0oT. BeimonHsieMbie paOOTHI JOJHKHBI
XpaHUThCS Ha Kadeape TEUeHWH Y4eOHOro roja W Mo TPeOOBAHUIO MPENOCTABIATHCS B YTIpaBJCHHE
KOHTpOJIT KadecTBa. Ha pyOeKHBIE KOHTPOJIBHBIE MEPONpPUSTHS PEKOMEHAYETCS BBIHOCUTH BECh
MPOTrpaMMHEI MaTepuall (Bce pas3zielibl) 1o AUCIUITIHHE.

Kpumepuu cpopmuposanusn ouenox no KOHmMpoIbHLIM MOYKAM (KOHMPOIbHbBIE PAOOMbL; KOJUIOKGUYM)

(7 OGamtoB) - craBuTcs 3a paOOTy, BBINOJHEHHYIO TMOJHOCTHIO 0€3 OMMOOK ¥ HEIOYETOB;
OOydaronmiicsi JIEMOHCTPUPYET 3HAHHE TEOPETUUECKOr0 M TPAKTHYECKOrO0 MaTephana Mo TeMme
MpakTHYeckoi padotsl, pemeno 100% 3anay;

(5 Gayuia) — craBuTCs 3a PadOTy, BHINOJHEHHYIO MOJTHOCTBIO, HO MPH HAJMYUKM B HEH HE Oolee
OJIHOH HerpyOo# OmMOKHM U OHOTO Helouera, He Oonee Tpex HenoueroB. OOydarommiicsi JEMOHCTPUPYET
3HAaHWE TEOPETUYECKOro M MPaKTHYSCKOrO Marephana MO TeMe IPAKTHUeCKOW padoThl, JOIycKas
HE3HAUNTENTbHBIC HETOYHOCTH MPH PEIIeHUH 3a1a4, pemreHo 70% 3amay;

(3 Gasa) — cTaBUTCS 3a padoOTYy, eciu OakajaBp MPAaBUJIBHO BBIIOIHUI HE MeHee 2/3 Bcel paboThl
WK JIOMYCTHI He Ooliee OomHON TpyOOH OmmMOKHM W JIBYX HEIOYETOB, HE 0Oojiee OMHOW TpyOOi W OmHOU
HerpyOoli ommOky, He 0ojice TpeX HErpyObIX OIIMOOK, OmHON HerpyOoi. OOydarommiics 3aTpyaHsIeTCs ¢
TIPaBUIIbHOM OIEHKOW MPEIOKEHHOM 33/1a4H, TaeT HEMOIHbIA OTBET, pemieHo 55% 3amaqd

(mMeHee 3 OaIOB) — CTaBUTCS 3a PabOTY, €CIIM YKMCIIO OMIMOOK W HEIO0YETOB MPEBBICKIO HOPMY ISt
OLICHKK 3 WJIM TPAaBWILHO BBITOJIHEHO MeHee 2/3 Bcel paboThl. OOyUaroIIMICS TaeT HEBEPHYIO OLICHKY
cuTyaru, perreno meHee 50 % 3amaq.

Kpumepuu gpopmuposanus ouenok no mecmosvim 3a0aHUAM:

(3 Gamma) — momy4aroT oOydaromuecs C TMPaBWIHLHBIM KOJIMYECCTBOM OTBETOB Ha TECTOBBIC
Bonpockl. Bemonmaero 100 % mpemiokeHHBIX TECTOBBIX BOITPOCOB;

(26amma) — momydaroT OOydYaromIuMecss C TPABHIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — 80 —99 % ot obrmiero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamma) — momydaroT oOydJaromruecss ¢ MPaBHIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 60 —79% ot obmiero o6remMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amm) — momry4atoT oOydaronrecs: MPABIIIFHBIM KOJHYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
—menee 40-59 % ot obmiero o6semMa 3aJaHHBIX TECTOBBIX BOITPOCOB.

1.1. Ouyenounvie mamepuanvl 0151 RPOMENCYMOYHOU ammecmayuu. Llenvio npomedrncymounsix
ammecmayuii 0 TUCUMIUIMHE SIBIISIETCS OL[EHKA KayeCTBa OCBOCHHUS AUCLUILIMHBI 00yJYarOIMMUCS.

[IpomexyTodynas arrectanys NpeaHa3HaueHa Uil OObEKTUBHOIO MOATBEPKACHHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3YJIbTATOB OOYYEHHs IOCIE 3aBEPIUCHHS W3YyYEHHS OUCUUILTUHBL OCYIIECTBIsETCS B
KOHILIE CEeMECTpa U MPEACTABISIET cO00M UTOrOBYIO OLEHKY 3HAHWH MO IUCLHUIUIMHE B BHUIE IIPOBEICHUS
9K3aMeHa.

[IpomexyTodHas arrectanysi MOXKET IMPOBOAUTHCS B YCTHOH, MMCbMEHHOU ¢opme, U B opme
TectupoBanua. Ha npoMexyTouHyto aTTectanuio orBogurcs 10 30 6asos.

Kpumepuu popmuposanus ouenok no npomexcymouHoii ammecmayuu:

«omauyno» (23 06amwioB) — MOMy4aroT OOydarolwecs, KOTOphie CBOOOTHO OPHEHTHUPYIOTCS B
MaTepuaje U 0OTBe4aroT 0e3 3arpyaHeHnid. OOydaromuiicst crioco0eH K BBITOTHEHHUIO CIOXKHBIX 3aJaHuH,
MOCTaHOBKE Leed u BbIOOpe myTell mx peanuzanmu. PaboTa BbIMOMHEHA MONMHOCTHIO 0€3 OMMOOK,
pemteno 100% 3anay;

«xopowo» (17 0ammoB) — TONYYarOT OOydYaromUecs, KOTOPbIE OTHOCHTEIHHO TIOJTHO
OpPHEHTHPYIOTCSI B MaTepuaje, OTBEUAIOT 0e3 3aTpyAHEHHH, JOMYCKAIOT HE3HAYMTENLHOE KOIUYECTBO
omrbok. OOyyvaronmiicss crmocodeH K BBHIIOIHEHHIO CIOKHBIX 3alaHuil. PaboTa BBINOMHEHA MOMHOCTBIO,
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HO WMeroTcs He Oojee OmHOM HerpyOol omMOKM W OJHOrO HelodeTa, He OoJjee TpeX HEIOYETOB.
JlomyckaroTcsi He3HAUUTEIbHBIC HETOYHOCTH MTPU PeLICHUH 3a/1a4, perreHo 70% 3amad;

«yooeremeopumenvno» (12 0amioB) — monydaroT oOydarommecs, y KOTOPBIX HEIOCTATOYHO
BBICOK YPOBCHBb BIIQJICHUS MaTepuasioM. B mporecce oTBera Ha 3K3aMEHE JONYCKAIOTCS OUIMOKH U
3aTpyIHEHUs MPH HM3JI0KEHWU Marepuana. OOydaromuiics MpaBUIBHO BBIONHUI HE MeHee 2/3 Bcei
paboThl WK JAOMYCTHII He Oojiee OJHOM rpy0oii ommMOKY M JBYX HENOYETOB, HE Oojiee OHOM Ipy0oit
omHOW HerpyOoit omuOku, He Oojee TpeX HerpyObIX OMMOOK, OmHOW HerpyOoi. OOyuaronuics
3aTpyaHsercs C MPaBWIBHOW OLEHKOW MNpesIoKEHHOW 3a7jayd, JaeT HEMOJHBIH OTBeT, pemeHo 55%
3am1ad;

«Heyooesiemeopumensro» (MeHee 12 0aioB) — MONyYarOT 00yJYarOIMecs, KOTOPBIC TOMYCKAIOT
3HAYUTENbHBIC OMMOKU. OOyUJaroLIUIiCs UMEET JUIIb HAYaJbHYI0 CTEIICHb OPUCHTAIlMU B Matepuaie. B
paboTe 4ncIiio OMMOOK U HEOYETOB MPEBBICHIIO HOPMY JUISL OLEHKH 3 WM TPaBUIIBHO BBIIIOJIHEHO MEHEe
2/3 Bceit paboThl. OOy4arONIUICs TaeT HEBEPHYIO OIEHKY CUTYalluu, perieHo meHee 50% 3amay.

Lenvio npomesrcymounvix ammecmayuii N0 TUCHUIUIMHE SBIIAETCA OLIEHKA KAYECTBA OCBOEHUS
JUCIMILTAHBI 00YYarOIIUMUCS.

Kpumepuu oyenku kauecmea 0ceoeHus OUCYURIUHbBL

Oyenka «omauunon— om 91 oo 100 6annoe — Teoperndeckoe conepkaHue Kypca 0CBOSHO
MOJIHOCTBIO, 0€3 MPo0esyIoB, HEOOXOAMMbIE MPAKTUYECKHE HABBIKK Pa0OThI C OCBOCHHBIM MaTEPUAIOM
chopmupoBaHbl. Bee mpexycMOTpeHHbBIE TPOrpaMMOoil 00ydeHns yaeOHbIe 3aJaHUS BHITOTHEHEI,
KauyecTBO MX BBITIOJIHEHHUS OLIEHEHO YHCIOM 0aJIIoB, OJM3KUM K MakCHMallbHOMY. Ha sx3ameHe crymeHT
JIEMOHCTPUPYET ITyOOKHE 3HAHUS IPEAyCMOTPEHHOTO MPOrPaMMOii MaTepraia, yMeeT YeTKo,
JJAKOHUYHO 1 JIOTUYCCKHU IMOCICAOBATCIBHO OTBECYATh HA IMTOCTABJICHHBIC BOIIPOCHI.

Oyenka «xopoutoy —om 81 0o 90 6annoe — TeopeTUIEcKOe copepkaHne Kypca OCBOCHO,
HEOOXOJIMMBIE MTPAKTUICSCKUE HABBIKA PabOTH CHOPMUPOBAHEI, BHITOTHEHHBIC YUSOHbIE 3aJaHNs
COJIepIKaT He3HAUYHTENTbHBIE OMMOKK. Ha sx3aMeHe cTyIeHT JEMOHCTPHPYET TBEPI0€ 3HAHUST OCHOBHOT'O
(TIporpaMMHOr0) MaTepraja, yMeeT 9eTKO, TPaMOTHO, O€3 CYIEeCTBEHHBIX HETOUHOCTEH OTBEUATh Ha
MOCTABJICHHBIE BOITPOCHI.

Oyenka «yoosnemeopumenvHo» — om 61 0o 80 6annoe — TeopeTHIECKOE COMEpKaHME Kypca
OCBOCHO HE IOJHOCTHIO, HEOOXOJWMBIC IMPAKTHUECKUE HABBIKM pabOThl CHOPMUPOBAHBI YAaCTHYHO,
BBITIOJTHEHHBIC YUeOHBbIC 3a/IaHUsI cojiepKaT TpyOble ommOKku. Ha sk3aMeHe CTYACHT JEMOHCTPUpPYET
3HaHUE TOJILKO OCHOBHOTO MaTepuaia, OTBETHl COJEpXKAT HETOYHOCTH, CJIad0 apryMEHTHPOBAaHBHI,
HapYIIeHa TOCIIEIOBATENBHOCTh U3JIOKCHHS MaTepraa

Ouyenka «neyoosnemeopumensvhoy — om 36 0o 60 6annoe — TeopeTndecKoe coaepKaHue Kypca
HE OCBOCHO, HEOOXOIMMbIE MMPAKTUYECKHE HABBIKA PaObOTHl He C(hOPMHUPOBAHEI, BEITIOJTHEHHbIE yueOHbIE
3aJlaHus COJIePKAaT TPyOble ONIMOKH, JOMOIHUTENIbHAS CAMOCTOSITEeIbHAS paboTa HaJl MATEpPUAIOM Kypca
HE MPHBEACT K CYNICCTBCHHOMY ITOBBIIICHUIO Ka4eCTBAa BBIMONHEHUs YU4EOHBIX 3amanuil. Ha sk3amene
CTYJICHT JIEMOHCTPHPYET HE3HaHWE 3HAYUTEIBHOW YacTH MPOrPAMMHOr0 MaTepuala, CyNICCTBCHHBIC
ONIMOKKH B OTBETAX HAa BOMPOCHI, HEYMEHHE OPHCHTUPOBATHCS B MaTepHalie, HE3HAHHUE OCHOBHBIX
TOHSATHH UCIUTLTAHBL.

Takum 00pa3om, BBITIOJTHEHWE THUIIOBBIX 33JaHUM, MPEACTaBIEHHBIX B paszene 5 «OreHovHbIe
MaTepHuaibl Uil TEKYILEro M pPyOeKHOro KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOUHOH aTTeCTaLUN
MO3BOJINT 00ECHEYUTh CIIOCOOHOCTh KPUTUYECKU OLEHMBAThH MpeUlaraeMble BAPHAHTHI YIPABICHYECKUX
pemieHHid W pas3pabaThiBaTh M OOOCHOBBIBATH NPEUIOKEHHUS MO HX COBEPIIEHCTBOBAHHUIO C YYETOM
KPUTEPUEB  COLUATBHO-I)KOHOMUYECKOH 3(PQEKTUBHOCTH, PHUCKOB M BO3MOXHBIX COLHMAJIBHO-
SKOHOMUYECKUX MTOCIECTBUI 1 HApaBiIeHO Ha (POPMUPOBAHHE KOMIIETECHIIUH.

Tunosele 3ananus, obecneunBatonre hopmupoBanue kommnereniuii OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6 npexcraBieHsl B Tabauie 7

Koo u naumenoeanue Buo ouenounozo
Pe3ynomamol 00yuenus UHOUKAMOPO8 OcHogHble noKazamenu OueHKu Mmamepuana,
(komnemenuuu) oocmudicenusn pe3yiomamoe 00yuenusn obecneuusarouiue
KOMnemeHyuu dopmuposanue
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OIIK-1 Cnocoben
aHAJIM3UPOBATh U
HHTEPIPETUPOBATH
pe3yIbTaThI
XUMHYECKUX
IKCIIEPUMECHTOB,
HaOJIIOIEHUH U
U3MEpPEHUN

KomnemeHyui
OIIK-1.1. 3HaTh: METOBI BBISBIICHUS | THIOBBLIE OLEHOYHBIE
CucremaTusupyer u 51 dopmynupoBanus | MaTepHaILL il
YCTHOI'O ompoca
aHaJIM3upyeT AKTYAJIbHBIX Hay4YHBbIX (P azoen 5.1.
Pe3ybTaTHI Ipo0JIEM B 00JACTU XUMHUH | 1y10BBIC TECTOBBIC
XUMIIECKIX Ymertb: BoinonHenue paboT | samanus  (pasoen
SKCIICPUMEHTOB, 10 HOMCKY DKOHOMUYHBIX U | 3.1.);
HAGTIOICHHIA, 3 PEeKTUBHBIX METOJIOB gg(iMepHHe TeMBI
u3MepeHHuii, a Takke | POM3BOACTBA (pazden 5.2);
Pe3yIbTaThI HaHOCTPYKTYPHUPOBAHHBIX THUIIOBBIE OLICHOYHbIE
pvaeTOB CBOI\/JICTB KOMITO3UITUOHHBIX MaTcpuaJibl K
BeIIECTS H MATEpHanoB ¢ 3aTAHHBIMH | K3avery (p_cwdeﬂ
CBOMNCTRAMIL 53.1;53.2;533)
MaTepHaJoB
Baaners: Ornpenenenue
COOTBETCTBUS
HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UITHOHHBIX
MaTepuajoB C  HOBBIMH
CBOHCTBAMHU TEXHHUYECKOMY
3aJlaHn0; AHAIW3 TPUYUH
HECOOTBETCTBUS
HAHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UITMOHHBIX
MaTepuajioB  TPeOOBAHUSM
noTpeburenss u pazpaboTka
MPEI0KEHUN o ux
NpeaYIPEX ICHUIO u
YCTPaHEHUIO
OIIK-1.2. 3natb: CTangapTsl, Tunosele OLEHOYHBIE
IIpennaraer MOJIOXKCHHMSI, MHCTPYKIMK 1 | MaTCPHaIIbl ULt
YCTHOTI'O OIpoca
HMHTEPIIPETALNIO ApYrue pyKoBOAAIINE (pasoen 5.1.
pe3yIabTaTOB Matepuaib o - THITOBBIE TECTOBBIE
COGCTBEHHBIX TEXHOJIOTMYECKOU 3a1aHus  (pasoen
MOJTOTOBKE IMPOM3BOJICTBA 5.1);
KCHICPUMCHTOB 1 YMeThb: aHAIM3UPOBATh TIPHUMEPHBIC TCMEI
IT)ZS%THO' HIOJTyYEeHHBIC PE3YJIbTaThl U 32:;3 den 5.2);
PETHICCKUX OTPENIENATh ONTUMAIBHBIE | 1ymophie oLeHOYHbIE
pabor ¢ TEXHOJIOTUYECKHUE MaTepUaIbl K
HCIIOJIb30BaHHUEM apaMmeTpsl mmpoiecca dK3aMeHy (pasoen
TEOPETUYECCKHUX npou3BoACTBa Biagern: 5.3.1;5.3.2;5.3.3)
OCHOB HaBBIKAMHU TIPOBEICHUS

TPAAULIUOHHBIX U
HOBBIX pa3acjioB

OKCIICPUMCHTA 110 3aJJaHHOM
MCETOOUKE

XUMUU
OIIK-1.3. 3HaTh: TurnoBsle OIlEHOYHBIE
dopmynupyet YmMmerb: CocTaBisaTh e

3aK/IIIOYCHHUA U
BBIBOJEI 11O

pe3yibTaTaM aHaJIn3a

JUTEPATYPHBIX

OIMCAHUS ITPOBOAUMBIX
HUCCIICIOBAHUN U
AQHAJIM3UPOBATH UX
pe3yJabTaThI

YCTHOTO OTpoca
(pazoen 5.1.
THIIOBBIE TECTOBBIE
3amaHusg  (pazoen
5.1.);
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JaHHBIX, Binaners: HaBbIKaMH IPUMEPHBIC TEMbI
COOCTBEHHBIX odopMIICHHS JTOKATbHOM 3;]’)";366/1 5.2);
OKCHEPHMEHTANbHBIX | NOKYMEHTALUH 110 MOA60PY | .o - OLCHOUHBIE
U pac4eTHo- TEXHOJIOTUIECKHUX MaTepHATH K
TEOPETUICCKUX PabOT | MapaMeTpoB 3K3aMeHy (pazoen
XUMHYECKOH 5.3.1;532,;533)
HAIPaBICHHOCTH
OIIK-2 Cnocoben | OIIK-2.1. Paboraer ¢ | 3HaTh: M NOHUMATb POJIb | THIIOBbIE OLEHOYHBIE
IIPOBOJIUTH C XUMHYECKIMU XMMHYECKUX  CHCTeM B | MaTCpHalbl I
coOMIoIeHrEM COBPEMEHHBIX YCTHOTO Ompoca
BEIIECTBAMU C (pazoen 5.1.
HOPM TEXHUKH COBITIOTEHIEM HOpM UCCIICJIOBAHUSX KaK | 1prioBbIC TECTOBBIC
0€30MacHOCTH MOBBIICHHBIX HMCTOYHUKOB | 3amanus (pazoen
XHUMHYECKHI TCXHHUKH KPAaTKOBPEMEHHBIX 5.1.);
SKCIIEPHMEHT, 0€30macHOCTH aBapuitHbIX 1 | TIPHMEpHEIE TeMbI
BKJTIOYAst CHHTE3, JIOJITOBPEMEHHBIX a;ce N .
(pazoen 5.2),
aHaan’ Hque- CUCTEMAaTHICCKUX TUIIOBBIC OLICHOYHbIC
HUE CTPYKTYPBI BO3/ICHICTBUI HA YEIOBEKA M | MaTepHalbl K
CBONCTB OKPYXKaloIYIO Cpeny; 3K3aMeHy (pasoe
BEIIECTB U OCHOBHBIE HOPMBI TeXHHKH | °-3-179-3.2.75.3.3.)
MaTepHasoB, 0e301acHOCTH TIpH paboTe B
HCCIIeIOBAaHUE 1a00PaTOPHBIX YCIOBUSAX;
MIPOIIECCOB C UX CIOCOOBI 3aIIUTHI
y4acTHEeM nepcoHana OT BO3MOMKHBIX

MOCNIEACTBUIA  XMMHUUYECKHX
aBapuii B J1abOpaTOPHBIX
YCIIOBHSIX

YMeTh: OIICHMBATHL
MOCJIEACTBUSA  BO3JEHCTBUSA

Ha  YeJOBEKa  BPEJHBIX,
OMACHBIX U TOPAKAIOIINX
dbakTopoB

Buaaners: HaBBIKAMU
paboTBl ¢ XUMHYECKUMHU
pEeaKTUBaMU u

(GU3NYECKUMU yCTAaHOBKAMHU
¢  coOiroleHMeM  HOPM
texHuku 6ezomacHoctu (Th)
U TpeOOBaHWMU  OXpPaHBI
Tpyaa (OT) B
71a00PaTOPHBIX YCIOBUAX

OIIK-2.2. [TpoBoaut
CHUHTE3 BEIIECTB U
MaTepuajoB pa3HOI
TIPUPOJIBI C
HCIIOJIb30BaHUEM
HMMEIOIINXCI METOIUK

3HaTh: MCTOJbI NIOJTYYCHH,

UICHTU(HUKAIIT u
UCCIIeI0BaHMS CBOWCTB
BEILIECTB (Matepuaion),
CTaH/JapTHBIC METOIbI
00paboTku pe3ynbTaToB
IKCIIEPUMEHTa

YMmerb: TUIAaHUPOBATh

TunoBble OLIEHOYHBIE
MaTepHabl I
YCTHOI'O Ompoca
(pazoen 5.1.
THUIIOBBIE TECTOBLIE
3amaHusg  (pazoen
5.1.);

TIPUMEPHBIC TEMBI
acce

(pazoen 5.2);
THIIOBBIE OIIEHOYHEIE
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OKCIIEPUMEHT Ha OCHOBE
aHaJM3a JUTEPATYPHBIX
JIAHHBIX, aHAJTM3UPOBATh U
0000maTe pe3ynbTaThl
IKCIICPUMEHTA,
(GOopMyITUPOBATH BBIBOIBI

MaTepHaIbl K
9K3aMeHy (pazodern
5.3.1;5.3.2.;533.)

Baaners: HaBbIKaMH

IUTAHUPOBAHMS, aHAM3a W

000011eHUsT  pe3yJabTaTOB

IKCIIEPUMEHTA
OIIK-2.3. [IpoBoaut | 3HATH: Tunosble oLeHOUHbIE
CTaHJapTHHIC YMeTh: BEIIOIHATE MaTCpraIbl 11

YCTHOI'O ompoca

orepaLuu ISt AKCIIEPUMEHTAILHBIC (pasoen 5.1
oTpe/eNeHus pabOTBI 110 OTIPE/ICIICHHIO TUIIOBBIE TECTOBBIE

XUMHUYECKOTO 1
(hazoBoro cocrara
BEIIECTB U
MaTepHaIOB Ha UX

(U3UKO-XUMHIECKUX
XapaKTEPHUCTHK BEIIECTB U
MaTepuaioB

Baaners:
WHCTPYMEHTAJILHBIMU

3aJaHus  (pasoei
5.1);

MPUMEPHBIE TEMBI
acce

(pazoen 5.2);
THUIIOBBIE OLIEHOYHBIE

OCHOBEC MCTOOaMH aHaJIn3a COCTaBa MaTtepualbl K
Y CTPYKTYPHI BELIECTB U dK3aMeHy (pasoes
MaTEPHATOB 53.1;532;533)
OIIK-3 Cnocoben OIIK-3.1. 3HaTh: METOMBI | THIOBBIC OLCHOYHBIC
MIPUMEHSATH [Tpumensier MAaTeMaTUYECKOrO aHajau3a | MaTepyaibl A
YCTHOTI'O OIpoca
pacyeTHO- TEOPETUUECKUE U u MOJCINPOBaHNA, (pazoen 5.1.
TEOpETHYECKHE noxyaMupuyeckue | TCOPCTUEECKOTO Y | tunossle TecToBbIE
METOBI TS MOJIeIH TIpH petneruy | YKCIICPHMCHTAIEHOTO 3az(afnxm (pasoen
M3YHEHHS CBOACTR | 3AA1 XHMHHECKOH ;‘;‘;ﬁii’BaHHﬂ UCIIOJIb30BATh igﬁf"“epm’le TCMbI
BEIICCTB U HaIpaBJICHHOCTH scce
IPOIECCOB ¢ KX OCHOBHBIC 3AKOHBL | 0 her 5.2);
YYaCTHEM ¢ CCTCCTBCHHOHAYIHBIX THIIOBBIE OIIEHOYHBIE
HCIONB30BAHIEM JUCHUITIINH 5 B | MaTepHaibl K
COBpeMeHHO poeCCUOHATBHOU §K3331M65H§' gv.azdsefg )
- NESTeIbHOCTH, MPHUMEHATH | 2717 2-7-r 2.2
TOXHIKI METOJbl MATeMaTHYECKOTO
aHaliM3a W MOJICIMPOBaHUS,
TEOPETHYECKOTO u
AKCIIEPUMEHTAIBHOTO
uccienoBaHus; paboTath C
KOMITBIOTEPOM KaK
CPEICTBOM YIPaBIICHHUS
uHpopmanuein
Baagers:  cniocoOHOCTHIO
UCIIOJIb30BATh
UH(POPMAIMOHHBIC

TCXHOJIOTHUU [JId PpCHICHUA
TCXHOJIOTHYCCKHUX 3adad II0
N3YUYCHHUIO CBOICTB BEILIECTB
HMAaTCPUaJIOB
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OIIK-3.2.
Hcnonb3yet
CTaHJIaPTHOC
MIPOrpaMMHOE
obecrieueHue npu
pElICHUH 3a]1a9
XHMHUYECKOU
HAIPABIICHHOCTH

3HaTh: OCHOBHBLIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JHUCLHUILIMH B
npodeccnoHanIbHO M
JIeITEIbHOCTH
YMmeThb:
MaTeMaTUIEeCKOro
MOJEIIMPOBAHUS W JPYTUX
CTaHJAPTHBIX MPOTPAMMHBIX
MPOJYKTOB TMPU  aHAJIHU3E
CBOIICTB BEIIECTB

Baagerb: cTaTHCTHUYECKUMH
METOaMU 00paboTku
AKCTIEPUMEHTAIBHBIX
JaHHBIX JUIS aHanu3a
TEXHOJIOTHYECKUX
MPOIIECCOB TIPU  PEIICHUHN
3a/1a4 XUMHAYECKOU
HaIPaBJIECHHOCTH

METOAbI

THIOBbIE OI[CHOYHBIE
MaTepHabl JJIs
YCTHOTO OMpoca
(pazoen 5.1.
THUITOBBIE TECTOBBIE
3aaHus  (paszoen
5.1);

MPUMEPHBIE TEMBI
acce

(pazoen 5.2);
THUITOBBIE OLIEHOYHBIE
MaTepHaIbl K
9K3aMeHy (pazoder
5.3.1;532.,;5.33.)

OIIK-3.3. IIpoBoaut
HCCICI0BaHUS
CBOMCTB BENICCTB U
MaTepuasoB C

3HaTh: OCHOBHBIE
METOIUKHU aHaJIN3a CBOMCTB
BEIIECTB, 00JIaCTH
MPUMEHEHUS Pa3InIHBIX

Tumnosbie OLICHOYHBIE
MaTepuabl s
YCTHOI'O OIpoca
(pazoen 5.1.
THUIIOBBIE TECTOBBIC

UCIIOJIb30BAHUEM METO/IOB. 3amaHus  (pazoden
Hay4HOTO Ymetn: [logoupats B 5.1);
000pyIOBaHUS 3aBHCHMOCTH OT TIPUMCPHBIC TCMBI
0COOCHHOCTEH pelraeMbIX 3;;;3 den 5.2);
3a/laq MCTOABL THIIOBBIE OLIEHOYHbIE
HCCIICIOBAaHMS CBOKCTB MaTepHabl K
BELLIECTB 9K3aMeHy (pazoern
BuiafieTh: HaBBIKAMHU 5.3.1; 5.3.2.; 5.3.3.)
IIPOBEJICHUS MCCIICA0BaHUI
HAyYHOM 00OPYIOBAHHH IO
W3BECTHON METOMKE
OIIK-4 Cniocoben OIIK-4.1. 3HaTh: MaTeMaTUYECKHUii | THIIOBBIC OLICHOYHBIC
IUIAHUPOBATH Hcnonw3yer 6a3oBbIC | ammapar, HEOOXOIUMBIHN Jyis | MaTepHalIbl Ui
paboOThl XUMUYECKOM | 3HAHMSI B OO0JIACTH | peIIeHUs ?’C;fserﬂo 50 l;poca
HAIPABJIICHHOCTH, U | MAaTEMaTHKH U | mpodeccHoHalbHBIX 3a/1a4 B TZHOBHe TECTOBBIE
o0OpabaThIBaTh U (10737041 npu | obactu XUMUU U | 3ananus (pasoen
HHTEPIPETUPOBATh | IUTAHUPOBAHMH PAOOT | MaTepUATIOBEICHMS, 5.1);
HOJTyYCHHBIC XUMHYECKON OCHOBHBIC  TEOPETUYECKHE ggfeMepHHe TeMBI
pe3yIbTaThI C HaINpaBJICHHOCTH TONOKEHUA  CMEKHBIX €| ", s o).
HCII0JIb30BaHUEM XHUMHEH THIIOBHIE OLEHOTHES
TEOPETHUECKUX €CTeCTBEHHOHAYYHBIX MaTepHaIbl K
3HAHUU U JIUCLIUIUINH 9K3aMeHy (paszoen
IPAKTHTECKIX 5.3.1;53.2;:5.33)
HABBIKOB PEIICHHUS YMeTb: peliath THUIIOBbBIE
MaTeMaTHYECKHUX H yueOHbIC 3a/1auM 1o
bu3nvecKux 3aaau OCHOBHBIM paszzaenam
MaTEeMaTHKH u

CCTCCTBCHHOHAYYHBIX
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JUACIUTLINH
Baangern: HaBbIKAMU
HCIIOJIb30BaHUSI
TEOPETUYECKUX OCHOB
0a30BBIX pasznenos
MaTeMaTUuKU u
€CTECTBEHHOHAYYHBIX

JUCHUIUIMH TIpU  PCUHICHUHN
KOHKPCETHBIX XMMHUUYCCKUX U
MaTCprUAJIOBCIYCCKUX 3a1a4

OIIK-4.2.
O6pabateiBaet
JaHHBIC C
HCIIOJIE30BAHUEM
CTaH)IapTHBIX
CII0Co00B
aHHpOKCI/IMaHI/II/I
YUCJIICHHBIX
XapaKTEepUCTUK

3HATh: TEOpETHUYECKUE U
METOI0OJOTUYECKHUE OCHOBBI
CMEKHBIX C XUMHEH
MaTeMaTUYECKUX "
€CTECTBCHHOHAYIHBIX
JUCHMIUIMH U CIIOCOOBI HX
HCIIOJIE30BAHUS pH
pelIcHuH KOHKPETHBIX
XUMHYECKUX u
MaTepHUaIOBETICCKIX 3a/1a9
YMeTh: OIpPENEATh
HE00X0IMMOCTb
MIPUBJICYCHUS
JIOTIOJIHUTEIbHBIX 3HAHUH U3
CIIeIAATbHBIX pasnuenoB
MaTeMaTUIECKHUX H
€CTECTBCHHOHAYYHBIX
JTUCIUTIIMH TSI PEIICHUS
npoeCCHOHANIBHBIX  3aj1ay,
MIPUMEHSTH MOJTY4CHHBIC
TEOPETHUYECKUE 3HAHUSI U
MaTeMaTUYeCKHi  ammapar
IS CaMOCTOSTEILHOIO
OCBOEHHUS CIIeIUAIbHBIX
pa3leloB  MaTEeMaTUKH U
€CTECTBEHHOHAYYHBIX
IUCIUIUIMH, HEO00XO0IUMBIX
B npodeccuoHaIbHON
NEeSITeIbHOCTH, TMPUMEHSTh
3HaHUYg  MaTeMaTHKH |
€CTECTBEHHOHAYYHBIX
JUCHMIUIMH JJIs8 aHajau3a |
00paboTku pe3y/bTaTOB
XUMHYECKUX
IKCIIEPUMEHTOB

Baagern:
HUCIIOJIL30BaHUA
TEOPETUYECKUX

HaBbIKaMH

OCHOB

THIOBBIE OIICHOYHBIC
MaTepHaIbl JjIst
YCTHOTO OMpoca
(pazoen 5.1.
THITOBBIC TECTOBBIC
3aJaHus  (pasoei
5.1);

MPUMEPHBIE TEMBI
acce

(pazoen 5.2);
THITOBBIC OIICHOYHBIC
MaTepHabl K
dK3aMeHy (paszoei
5.3.1;532.;5.33.)
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0a30BBIX pasznenos
MaTEeMaTHKU u
€CTECTBEHHOHAYYHBIX
JUCIUIUIMH TIpu 00paboTke
JTAHHBIX XUMHUYECKUX
IKCIICPUMEHTOB
OIIK-4.3. 3HaTh: OCHOBHBIE | THIIOBbIC OLCHOYHBIC
Wurepnperupyer TEOPETUYCCKHE MOJI0KeHHs | MATCPHalbl i
pe3yIbTaThI u TUTIOBBIC METOJIBI | o Horo onpoca
(pazoen 5.1.
XUMUYECKUAX pelIeHUS 3ama4 U3 | TuroBBIC TECTORBIE
HaOJTI0ICHHH C OTACNILHBIX  CHEHNHMANBHBIX | 3amanus (pazden
HCIIOJIb30BaHUEM pa3nenoB mareMaTukd U | 1)
(U3HUECKUX 3aKOHOB | €CTECTBEHHOHAYYHBIX TIPHMCPHBIC TCMBI
Y TIPEJICTaBICHHIA JUCTIUTUTAH 3(;0;3 den 5.2);
Ymern: HPOBOJUTD | 1yiopkie oreHOUHbBIE
KOPPEKTHYIO MOJIU(MUKAINIO | MaTepHanbl K
Mojenen u METOJIUK | 9K3aMeHY (pasder
06paGoTKN JAHHBIX 5.3.1; 5.3.2.; 5.3.3.)
IKCIIEPUMEHTa, IPABUIBHO
OTIpeNIeTsATh oOiacts
MPUMEHUMOCTH
UCTIOJIb3YEMBIX METOIUK
Baagern: HaBBIKaMH
UCTIOJIb30BaHUS
B3aMMOCBSI3U
TEOPETHYECKUX u
METOJIOJIOTHYECKHX  OCHOB
CMEKHBIX c XUMUEH
MaTeMaTUIECKUX u
€CTeCTBEHHOHAYYHBIX
JMCLUUTUTMH, TIPH PEHICHUU
KOHKPETHOM  XMMHUYECKOMN
WIA  MaTepHajJoBeIUECKOM
3aJauu
OIIK-5 Cnocoben OIIK-5.1. 3HATh: OCHOBHBI¢ | THIIOBBIC OLICHOYHEIE
HCIIOJb30BATh Vcronb3yer UCTOYHUKKM  HWH(popMaruy | MaTCPHaIIb! UL
CYIIECTBYOIIUE VTSt peLIeHHsI amay | Johoro onpoca
coBpeMeHHbIe [T- . (pasden 5.1.
MPOrpaMMHBIC TeXHONOrUH TpH npoQecCHOHATBHON  CHEPHI | Tpropbie TeCTOBLIE
MPOIYKTHI U NEeSITeIIbHOCTH, OCHOBBI | 3amanus (paszden
MH(pOpPMAaIMOHHbIE cbope, anamse, UH(POPMAaLMOHHBIX 5.1);
0asbl JaHHBIX IS 00paboTKe 1 TEXHOJIOTHH, OCHOBHBIE | TPUMEPHBIE TEMBI

pCUICHUA 3a1a4

npodeccruoHaIbHON

JeATeIbHOCTH C
Y4ETOM OCHOBHBIX
TpeOoBaHU
MH(pOPMAIIMOHHOM
0€301acHOCTH

npeCcTaBIeHUN
UHpOpMaun
XUMHUYECKOTO
npoduis

BO3MOJKHOCTM U MpaBHIIa
paboThl CcO CTaHAAPTHBIMHU
MPOrPaMMHBIMH
OPOAYKTaMU TPH PElIeHUN
npodeccnoHanbHBIX 3a71a4

Ymers: IIPOBOJIUTH
NEPBUYHBII MIOMCK
UHGOpMALUU JUIsl pelieHHs

acce
(pazoen 5.2);
THUITOBBIC OLICHOYHBIC
MaTepHabl K
9K3aMeHy (pazoein
5.3.1;532.;5.33.)
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npoeCCHOHANBHBIX 3a/1ad,
MNPUMCHATH CTaHAapTHOC
nporpaMMHOe obOecreueHue
IIpU PELICHUU XUMUYECKUX
n MaTCpraJIOBCIYCCKUX
3aja4, TpPU  TOJTOTOBKE
HAay4HBIX MYOJMKAMd U
JIOKJIa/I0B

Baaners: HaBBbIKAMH
paboTel ¢ HayyHbIMH U
00pa3zoBaTeIbHBIMU
opTajgaMu, 0a30BBIMU
HaBBIKaMU MIPUMCHCHHUS
CTaH/IaPTHOTO
MPOrPAMMHOTO
o0ecrieyeHus ittt
00paboTku pe3yabTaToB
HCCIIET0BaHUN u
IPEJICTABICHHUS ux

HAay4YHOMY COOOIIECTBY

OIIK-5.2.
ColmrogaeT HOpMBI
WH(POPMAITUOHHOMN
0€301acHOCTH B
npohecCuoHATBHOU
TS TEeITbHOCTH

3HATE: METOI0JIOTHIO
MOUCKa HAy4YHOU u
TEXHUYECKON HH(pOpMaINU

B cetu  HHrepHer wu
CTECTINATM3UPOBAHHBIX
Oa3ax [aHHBIX OCHOBHBIE
IPUEMBI paboThI co
CHEIUATM3UPOBAHHBIM
POTPaMMHBIM
obecrieueHreM npu
NPOBEICHUN TEOPETUICCKUX
pacueToB W  00paboTke
IKCIIEPUMEHTAIBHBIX
JTAHHBIX

YMeTh: TPOBOAUTH MOUCK
HAay4HOM M TEXHUYECKOH
uHpopmaruu c
UCIOJIb30BaHUEM OOIUX HU
CIEIMATM3UPOBAHHBIX  0a3
JTAHHBIX

MPUMEHSITh
CHeMaIU3UPOBAHHOE
nporpaMMHOe obecreueHue
npu IPOBEICHUH
TEOPETHUYECKHX PACUETOB U
obpaboTke
AKCIIEPUMEHTATbHBIX

JaHHBIX

Tunosbie OLIEHOYHBIE
MaTepHabl s
YCTHOTO orpoca
(pasoen 5.1.
THUIIOBBIE€ TECTOBBIC
3amanus  (pasoen
5.1.);

MIPUMEpPHBIE TEMBI
acce

(pazoen 5.2);
THUIIOBBIE OIIEHOYHEIE
MaTepHaIbl K
9K3aMeHy (pazoern
5.3.1;53.2,;533)
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UCII0JIb30BATh
CIICIUATM3UPOBAHHOC
nporpaMMHOe obOecreueHue
npu [IPEACTaBICHUU
pe3yJIbTaTOB paboTsl
npodeccnoHaTEHOMY
coo0111eCTBY

Baagern:
HpI/IMCHCHI/Iﬂ
CHEIMATN3HPOBAHHOTO
HIpOrpaMMHOI0
oOecneucHus U 0a3 JAaHHBIX
npu pelIeHIH 3a7a4
npodeccuoHanbHON  cdepbl
JIEATEIBHOCTH

HaBbIKaMH

Twumnosblie OLICHOYHBIE
MaTepHabI IS
YCTHOT'O Orpoca
(pazoen 5.1.
THTIOBBIE TECTOBEIE
3aJaHus  (pasoei
5.1.);

MPUMEPHBIE TEMbI
acce

(pasoen 5.2);
THIIOBBIE OLIEHOYHEIE
MaTepualibl K
dK3aMeHy (paszoei
5.3.1;5.3.2.;533.)

OIIK-6 Cnocoben
MIPEJICTABIIATh
pe3yJbTaThl CBOCH
paboThI B YCTHOM |
MMCbMEHHOM (opme
B COOTBETCTBHH C
HOpPMaMH U
[IpaBUIIAMH,
MPUHATHIMHU B
mpodeccuoHaIbHOM
cooOI1ecTBe

OIIK-6.1.
[Ipencrasnser
pe3ynbTaThl pabOTHl B
BHJIC
cTaHAapTHOU hopme

OT4YEeTa 110

3HaTh:
COBPEMEHHOTO
JUTEPATypPHOTO A3BIKA,
OCHOBHBIE HIOJIOKEHUS
(GYHKITMOHATBHOM
CTWJINCTHUKH,
HOJATOTOBKH peyun
Ymers: aHaAJIN3UPOBATh
peub B HOPMAaTHUBHOM
acCIIeKTe, II0JIb30BaThCs
nH(pOpPMAaTHBHO-
CIIPAaBOYHOU  JIUTEPATYPOH,
OpraHu30BbIBATH CBOIO
pedeByro JeATENbHOCTD
aJIcKBaTHO CUTYyaLUsIM
OOIIeHNsI B COOTBETCTBUU C
JUTEPATYPHOU HOPMOM

HOPMBI
PYCCKOTO

IIpaBuJia

Baaners: HaBbIKAMU
IIPOAYLIUPOBAHUS B
COOTBETCTBUU c
JIUTEPATypHOI HOPMOU
TOYHOMH, JIOTUYHOM,

Tunosble OoLIEHOYHBIE
MaTepHabl s
YCTHOTO orpoca
(pazoen 5.1.
THUIIOBBIE€ TECTOBBIE
3aaHus  (pazoen
5.1.);

MIPUMEPHBIEC TEMBI
acce

(pazoen 5.2);
THIIOBBIE OIIEHOYHEIE
MaTepHaIIbl K
dK3aMeHy (pazoer
5.3.1;53.2,;53.3)
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BBIPA3UTEIILHOMN
YCTHOW W  NUCbMEHHOM
dopmax npu
CaMOCTOSITEJIBHOM PELIECHUU
KOHKPETHOU
KOMMYHUKATUBHOM 3a/1a41

peun B

OIIK-6-2.
[Ipencrasnser
UHPOPMALIUIO
XUMHYECKOTO
COJIep’KaHus ¢
y4eToM TpeOoBaHUM
oubnuorpaduueckoi
KYJIBTYPBI

3HaTh: 001IyI0
XapaKTepUCTHUKY IpoIliecca
cOopa, nepenayu,
00pabOTKM ¥ HAKOTLJICHUS
WH(GOPMAITNH; - TEXHOJIOTUU
00pabOTKU TEKCTOBOU U
rpaduueckoit HHPpopMaIy;
- OCHOBBI HH(OPMALIMOHHON
0€30MacHOCTH.

¥Ymern: pabotath B
Ka4eCTBE T0JIH30BATEIS
NIEPCOHAIBHOTO
KOMIIBIOTEPA, UCTIOIb30BaTh
BHEITHUE HOCUTEITN
uH(popmauu a1 oOMeHa
JTAHHBIMHA MEXTY
MalIMHaMHU, CO3/1aBaTh
pe3epBHBIE KON, apXUBBI
JAHHBIX U IPOTPAMM,
paboTaTh C MPOTPaMMHBIMU
cpencTBamMu 00IIero
Ha3HAYCHHUS; - paboTaTh B
JIOKQJIbHBIX U TJI00aIbHBIX
cerax OBM. - npuMeHsITh
CTaHJapTHbIC IPOTPAMMHBIE
CpEeICTBA MOJTyYCHHUS,
XpaHeHus U nepepaboTKu
nHpopMaIuu.

Bananers: HaBbIKAMH
MPUMEHEHUS CTaHAAPTHBIX
MPOrPaMMHBIX CPECTB B
obnacty nHGOPMAITMOHHOM
0e30MacHOCTH

THIOBBIE OIICHOYHBIC
MaTepHaIbl st
YCTHOTO OMpoca
(pazoen 5.1.
THITOBBIC TECTOBBIC
3alaHus  (paszoen
5.1);

MPUMEPHBIE TEMBI
acce

(pazoen 5.2);
THITOBBIC OLICHOYHBIC
MaTepHabl K
dK3aMeHy (pazoei
5.3.1;532.,;5.33.)

OIIK-6.3.
IIpencrasnser
pe3ynbTaThl paboThI B
BU/JIE TE3UCOB
JIOKJIaJja Ha PyCCKOM
Y aHTJIMMCKOM S3BIKE
B COOTBETCTBUHU C
HOPMaMH U
IIpaBUJIAMH,
MIPUHATHIMU B
XHUMHUYECKOM
cooOriecTBe

3HaTh: KYJIbTYpOil
MBILUIEHUS; - [pUEMaMH
BEJICHUS KOHCTPYKTUBHOTO
auaigora; - MeToJaMu
0000menuss  uHpopMau;
BUJBI JIEJIOBOTO  OOILIEHUS
(myOnuyHBIE BBICTYIUICHUS,
IEperoBOphl,  IPOBE/ICHUE
COBELIaHMH, JienoBast
nepenucka,  3JIEKTPOHHbIE
KOMMYHUKAIlMM) H  HUX
0COOEHHOCTH

TunoBble OLIEHOYHEBIE
MaTepHAITbI 15
YCTHOTO oTpoca
(pazoen 5.1.
THIIOBBIE TECTOBBIE
3amaHug  (pazoen
5.1.);

TIPUMEPHBIC TEMBI
3cce

(pazoen 5.2);
THIIOBBIE OLICHOYHEIC
MaTepHAaIbl K
9K3aMeHy (pazoei
5.3.1;53.2,;53.3)
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Ymers: OCYLIECTBIIATh
IIOCTAHOBKY LEJIEH; - BECTH
KOHCTPYKTUBHBIM MOl U
OTCTamBaTb  COOCTBEHHOE
MHEHHUE; OIpPENeNiATh BUJ
JIEJI0BOTO oOlmeHuss B
YIPABJIEHYECKOW CUTyalluu
Baaners: KYJIBTYpOil
MBIILIJICHHUS; -
COBPEMEHHBIMU
KOMMYHUKaIIMOHHBIMHU
TEXHOJIOTHSIMHU, CII0OCO0aMU
BbIOOpa BHAA  JIEIOBOTO
OOIIEHNS B YIIPABJIEHYECKOM
CUTYaIluu

THIOBBIE OIIEHOYHbIC
MaTepHabl st
YCTHOTO OMpoca
(pazoen 5.1.
THITOBBIE TECTOBBIC
3aJaHus  (pasoei
5.1);

TPUMEPHbIE TEMBI
acce

(pasoen 5.2);
THITOBBIC OIICHOYHBIC
MaTepHabl K
dK3aMeHy (paszoei
5.3.1;532.,;533.,)

Taxum 06pa30M, BBITIOJIHCHHUEC THIIOBBIX SaﬂaHHﬁ, INpCACTAaBJICHHBIX B pPa3acic 5
«OHGHO‘IHBIC Mar€puajabl g TEKYIIECro H py6e>I<Horo KOHTpPOJIA YCII€EBAEMOCTH H
HpOMe}I(YTO‘IHOﬁ arrecraguu»  1IO3BOJIMT o0ecIeuYnTh CIIOCOOHOCTH MCIIOJIL30BaTh CUCTEMY
(bYHI[aMCHTaJ'II)HI)IX XAMHYSCKUX ITOHATHH IIpru MOPOBEACHHH XHUMHUUYCCKOT'O OJOKCIIEPUMEHTA C
HCIIOJIb30BAHHUECM OCHOBHBIX AaHAaJIUTHYCCKHUX MCETOJ0B C CO6J'IIOI[CHI/IGM HOPM TCXHHUKHU
0e30I1acHOCTH M 0€30I1acHOro O6paH_IeHI/I${ C XUMHWYCCKUMH MaTCpHaJlaMH, a TAKXKC aHaJIUu3y
TMOJIYYCHHBIX pE3YJIbTATOB

7 YueOHO-MeTOANYECKOE O00ecnedeHne JMCUNILINHBI (MOIYJIsT).
7.1. OcHOBHas JquUTEpaTypa

1. Pocun U.B., Tomuna JI.J]. OGmiast u Heopranuueckas xumusi. CoBpeMeHHBIN Kypc. Yueo.
noco6ue a1 6akanaBpoB u cneruanuctoB.M.: KHOPYC. -2012. 1338c.
2. Tpetbsaxos FO./. Heopranuueckas xumusi. B 3-x T. M.: «Akanemusi», 2004. T. 1- 240c, T.2. -
368c.
3. AxmeroB H.C. O6mas u Heopranudeckast xumusi. M.: BIII, 2004. 743c.
4.KopxykoB M.H. O6mas u Heoprauuueckast xumus.-M.: THOPA.2004.-512c.
S.1paiisep /., Otkune I1. Heoprannueckas xumust. B 2-x T. 2004. T.1.-679c, T.2.-486c..
6.Kouxapos XK. A. Heoprannueckast Xumusi B ypaBHEHHUSIX peakiuii. YuebHoe nocodue
«Jomymeno YMO mo K1accu4ecKoMy YHUBEPCUTETCKOMY 00pa30BaHUIO» IS CTYEHTOB.
N3n-Bo « ®EHUKCy», PoctoB —Ha Jlony, 2017 r. 350c.
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7.2. lonotHUTEJIBHAS JIUTEPATypa

7. Tmanka H.JI. O6uiast xumus. YaeGuuk st 6axanaspos.—M.: FOPAUT, 2012. —898c.

7.3. llepuoauyeckue u3IaHus
8. XKypHan HeopraHuuecKoil XuMuu
9.Kypnan Xumus. Metoauka npenogaBaHusi XUMUU
10.Xypnan Xumus B mKoJe
11. KoukapoB K. A. [IpoOTOHHO-MOHHBII METO/I COCTABJIEHUS YPaBHEHUI OKUCIUTENIBHO-
BOCCTaHOBHTENBHBIX peakiuil. XKXypH. Xumust/ Meroauka npenonaBanus . 2005. Ne7. C.48-50
12. KoukapoB XX.A. YpaBHEHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMNA:
MeTtoa mpoTOHHO-KHUCIIOPOHOTO Oantanca u kinaccudukanus OBP// Hayu-metona. KypH.
«Xumus B Ikoien, 2007, Ne9. C.44-47.
13.KoukapoB X.A. @opMupoBaHre 3HaHUHN O peaklsIX HOHHOTO 0OMEHa B BOJIHBIX pacTBOPAx
// Kypu.Xumus B lIkomne. 2005, Nel10. C.16-22.
14.KoukapoB XK.A. Peakiiuu noHHoro oOMeHa B BOJAHBIX pacTBopax // Hayd.-MeTo. )KypH.
«Xumus B mkone» 2007 r. Ne2. C. 35-37.
15. Koukapos XK. A. Knaccudukarusi OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIINil B
HEOpraHu4ecKoi XuMuu. Marepualibl MeXIyHapOAHOW Hay4-Tipak. KoH(. « IHOBallMOHHbIE
TEXHOJIOTUU B MPOU3BOJICTBE, HAyKe U 0O0pazoBanum» I'po3usiii, 2010 1. c. 35-40

7.4. UnTepHeT-pecypchl

1. KoMmiekT OMOpHBIX CXEM-KOHCIIEKTOB MO TeEMaM: AJIEKTPOJIMTHYECKAs TUCCOLMALINS;
KHUCJIOTBI, OCHOBaHUsI, aM(pOTepHbIE THAPOKCUABI, COTH KaK DJEKTPOIUTHI; PEAKIITH HOHHOTO
obmena http://dissociation.nm.ru/
2.Kputepun npoTekaHusi OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI: METOJUecKas
paspaboTka /i nmpenoaaBateneit xumun http://som.fio.ru/item.aspid=10004859
3.Anumanuu no xumuu http://som. fio.ru/items.aspid=10001380
4.IlonynsipHasi 0u0JIMOTEKA XUMHYECKHUX 3JIeMeHTOB .VIcTopust OTKpeITHSI, Pr3nyueckue
cBOMcCTBa 37eMeHTOB . http://www.n-t.org/ri/ps
5.00yuaromasi SHUMKJIONeAUsi: XuMusi . TeopeTruueckre OCHOBBI 00IIeH, HEOPraHUYECKON 1
OpPraHU4eCcKO XMMHHU, TECTHI, CIIPAaBOYHbIE MAaTEPUAJIBI.
http://www.informika.ru/text/database/chemy/START.html
6.becniaTHBII Kypce XUMHM . DJIEKTPOHHBIA YIeOHHK 110 OOIICH 1 HEOPTraHNYECKON XUMUH:
TEOPETHUUYECKHE OCHOBBI, OOJIBIIOE KOJUYECTBO 33Ja4 C PELICHUSMH, CIIPABOYHbIE MaTepHUaIbl,
JIOMAIIIHUE 33/1aHUsl, PEKOMEHJALUH K SK3aMEHaM.
http://www.anriintern.com/chemistry/intro.shtml
7.0TKpbITasA XUMHA.YyeOHOE IOCOOUE 110 XMMHH, COAEprKalliee 6a30Bbli U TOMOIHUTENbHBIN
MaTepuall, WJUIIOCTPALMK, CIIPAaBOYHbIE TaOIMIIbI, pPa300p peLIeHni TUIIOBBIX 3aa4, 3aaHus JUIs
caMoCTOSTENbHOM paboThL. http://www.college.ru/chemistry/course/design/index.htm
8.001mas u Heoprannyeckasi Xumusi: yactb 1 .Matepuansl o 001Iell XUMUU : OCHOBHBIE
MOHATHUS XUMHUM, CTPOCHUE aTOMa, XUMUYECKas! CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
9.00mast 1 HeOpraHm4yecKass XMHMHUs: 4acTh 2 .MaTepuansl 10 HEOPraHMIECKONH XUMUN
OCHOBHBIE KJIACCHl HEOPraHMYECKUX COEANHEHHH, X CBOMCTBA U CIIOCOOBI TIOTY4EHHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
10.MHTepecHble ONBITHI N0 XUMHHU .METOIMKH POBEIEHUS] HEKOTOPBIX APPEKTHBIX
JI€MOHCTpAIMOHHBIX OMbITOB. http://kvaziplazmoid.narod.ru/praktika/
11.IIporpammHoOe oGecniedeHHe M0 XMMHH . AHHOTHPOBAHHbIE CCHUIKM HA CYLIECTBYIOIINE
porpamMMHble pecypcsl o xumuu. http://chemicsoft.chat.ru/
12.XumMus XaJabKoreHoB.Y4yeOHOe NOCOOUE 10 HEOPraHUYECKON XUMUU.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html



http://dissociation.nm.ru/
http://som.fio.ru/item.aspid=10004859
http://som.fio.ru/items.aspid=10001380
http://www.n-t.org/ri/ps
http://www.informika.ru/text/database/chemy/START.html
http://www.anriintern.com/chemistry/intro.shtml
http://www.college.ru/chemistry/course/design/index.htm
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
http://kvaziplazmoid.narod.ru/praktika/
http://chemicsoft.chat.ru/
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
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13.XuMuyecKkuii 1eMOHCTPALMOHHBIN IKCNIePUMEHT: 0aHK JaHHBIX. TemaTndeckas
KOJUIEKIUS CChUIOK HAa OPUTUHAIIBHBIC )KypHAJIbHBIE CTaThU U KHHUTH.
http://www.urc.ac.ru:8002/Universities/ CSPI/chem/Home.html

14. Heoprannyeckas xumusi. Buneoonsitel B Ennnoit komutekuuu LIOP  http://school-
collection.edu.ru/collection/chemistry/

15. OCHOBBI XUMHUU: AIIEKTPOHHBIN yaeOHUK .http:/ www.hemi.nsu.ru

16. DnexTpoHHas OnbIMOTEKA y4eOHBIX MAaTEPUAJIOB 10 XUMUHU Ha noptaine Chemnet
http://www.chem.msu.su/ras/elibrary/

17. WebElements: onnaiiH-cripaBOYHUK XUMHUYECKHUX 1eMeHTOB .http://webelements.narod.ru
19. Knaccudurkarms xumudeckux peakmuii. http://classchem.narod.ru

20. Kypc xumun Ha cepBepe 0ecriaTHOro AUCTAaHIIMOHHOTO 00pa30BaHus
http://www.anriintern.com/chemistry/

21. llepuoanueckuii 3akon J[.1. MenneneeBa u crpoerue aroma. http://mendeleev.jino-net.ru
22. [lonynsapHas OubnIMOTEKa XUMUYECKUX 3IEMEHTOB .http://n-t.ru/ri/ps/

23. UnTepHer pecypesl: http://www. xumuk. ru/

24. CoBpemMeHHbIe TpodeccuoHaIbHbIe 0a3bl JAHHBIX (B TOM YHCIIE MEXTyHApPOIHbIE
pedepatuBHbIe 06a3bl JAHHBIX HAYYHBIX U3AAHUN) U HTHPOPMAIIIOHHBIE CIIPABOYHbBIE CHCTEMBbI

1 OmuH u3 CaMBbIX CTapbIX "
ABTOPUTETHBIX OOIIEHAYYHBIX  YKYPHAJIOB.
[IyGnukyer wuccienoBanus, MOCBSIIEHHBIC
LIHPOKOM K BOIIPOCOB B
P y pyry pu > www.nature.
Nature OCHOBHOM €CTE€CTBEHHO-HAYIHOHM TEMaTUKHA. —
- com
C 2005 roma xypHayi MyOJUKYeT MOJIKACTBI, ~
r7€ BKparime OOCYXIAITCS JOCTHIKEHUS
HayKd ® TyOJUKAaIMK 3a TOCJIEIHIO0
HEJIeNIo — JIBE.

Hoctyn
CBOOOIHBIN

archive.neico
n.ru

2 . . Pecypc
Springer Materials — 3To camast moyiHas 6a3a P
JOCTYTICH

JAHHBIX,  OINHKCHIBAIOMIAs  CBOWCTBA U
XapaKTePUCTHKH MaTepHaJIOB. Oma 0 IP-

SpringerMaterials akkymynaupyer HWHGOpPMAIMIO U3 TaKUX f}lgl;é(;?ya
JIMCUUIUIMH,  KaKk  MaTepHajoBeJCHUE,
¢usnka, ¢Qusnyeckas W HEOpraHHYECKas
XUMUS1, MAITUHOCTPOCHHUE H JIP.

materials.spri
nger.com

3 SABnsiercs HEKOMMEPUYECKUM
aKaJIeMHYeCKUM U3/1aTEIbCTBOM,
nevararonum okosio 40 cepuil (3kypHaJIOB,
€XKEroJIHUKOB), MyONHUKYIOIUX KPYIHbIE

KypHanbt 0030pHBIE CTaTbU O JOCTHKEHHUSIX B
M3/1aTeIbCTBA 007acT  eCTeCTBEHHBIX M  COIMAIbHBIX
Annual Reviews  Hayk. boiee MOJOBHHBI U3 ATHX >KypHAJlIOB
UMEIOT BBICOYANIINN YPOBEHb IUTHPOBAHUS
no MmmakT-daxTop (Science Citation
Index), 3aHuMMas mepBbIE MecTa B CBOMX

KaTeropusix Hayk.

archive.neico
n.ru

4 JKypHansr DT0  IOJHOTEKCTOBAaA 0asa  JaHHBIX
M3/1aTeNbCTBA XKypHalioB u3natenbetBa  Okcdopackoro archive.neico
Oxford University yHuBepcutera. Pecypc  aHIJIOA3BIYHBIN, n.ru
Press COJICP’KUT MaTepUANTBI IO OOIIECTBEHHBIM U



http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html
https://lib.tusur.ru/ru/resursy/bazy-dannyh/nature
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B3
https://www.nature.com/
https://www.nature.com/
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
http://materials.springer.com/
http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
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T'yMaHUTapHbBIM, €CTECTBEHHBIM u
TEXHUYECKUM  HaykaMm,  HWH(OpMATHKE,
MEJMLHHE, 31PaBOOXPAHEHUIO U JIp.

5 XKypuanst Royal Society of Chemistry —
AaBTOPUTETHBIC HAYYHbIC W3JAaHUS, YTO
HOJITBEPIKIAeTCS ux BBICOKHMH
nokasaresimu B Journal Citation Reports. B
KaTeropun «Xumus.
MynbTUAMCUUIUIMHAPHBIE  UCCIEIOBAaHM pubs.rsc.org
cpeau mepBbIX No panry 20 >xypHayioB 6
m3narotcst Royal Society of Chemistry. Bee
Ipyrue  W3aTelbCcTBa  TPEACTABJICHBI
MEHBIIIUM KOJMYECTBOM JKypPHAJIOB B TOII-

20.

6 Ot 06a3pl JaHHBIX MpeJHa3HAYeHbl IS
WCIOJIb30BaHUS IIUPOKON myonmukoi. U3-3a
OTpaHHYEHUN 000PYIOBaHUS U MPOMYCKHON
CIIOCOOHOCTH OHHU HE MpeJHa3HAauYeHbl s

Iudposoii apxus
KYpPHAIIOB
n3narenscrsa Royal
Society of Chemistry

Harentnas 6asa MaccOBOTI'O CKa4YMBaHUA JTAHHBIX patft.uspto.g
USPTO oV

USPTO. [lniss mosy4eHusi JOMOJTHUTEIbHOM
nHpopmanuu 00 OOBEMHBIX  JIaHHBIX
USPTO, nocerute cTpaHuily DJICKTPOHHBIE
IPOJIYKTHI IAHHBIX.

7.5.Meroauyeckue yKa3aHus K Ja0OPaTOPHBIM 3aHATHAM
1.Koukapos XK.A. , Ksapos A.A.JlabopaTopHbie pabOTHI 10 00IIEH U HEOPTraHUIECKON XUMUH. —
KBI'Y, Hanmpuuk, 2010 1, 124c¢
2.Ksapos A.A.,Koukapos JXK.A. JJabopatopHslii mpakTukyM 1o oomen xumuu. M3, KBI'Y,
Hanpuuk, 2008 r. 70c.
3.Koukapos XK.A. JIabopaTophnsiii mpakTukyMm. Yacte 1. O6mwmit kypc xumuu. Hanpumk, 2004r.
33c.
4.KouxkapoB JK.A. JIaboparopuslii mpaktukyM. Yacts 2. Heopran. Xumus. Hansuuk, 2004, 36¢.
5.Koukapos XK.A. JlabopaTopHubiii mpaktukym. O6mas xumust . Hampuuk, 2002r. 50c.
6. Koukapos XK.A., UepkecoB b.X. P-anementsl VIA-rpynmnsl [lepuoanueckoil cuctemsl
H.M.Mennenees, KbI'Y, Hanpuuk, 2005 r ,46¢.
7. Koukapos XK.A., UepkecoB b.X. P-anementsl VIIA-rpynmns! [lepuoanueckoi cucteMsl
H.M.Menneneea KbI'Y, Hanpunk, 2006 r, 35c.
8. Koukapos X.A.Peakuuu nonHoro oomMeHna B BoaHbIX pactBopax. Hampuuk, KBI'Y, 2005, 60c.
9. KoukapoB XK. A.Peakiuu KuciIoT 1 OCHOBaHUN B HEOPTaHUUYECKON XUMUU C MO3ULIUU TEOPHU
bpencrena —Jloypu. KBI'Y, Hanpuuk, 2006, .50c.
10. Koukapos JK.A. DnexkTpoaun3 pacTBOPOB U PACIUIABOB COJIEW U OKHCIUTEIBHO -
BocctaHoButenbHble peakiuu. KBI'Y, Hanpunk, 2010 r. 46¢.
11. Koukapos XK.A., Kapos JK.A. MeTtoanueckne ykazaHus 10 COCTaBJIeHUIO ypaBHeHuit OBP
Hanpuuk,1998, 50c.
12. Kapos A.A. , Koukapos XK.A. O0mias u Heopranudeckas xuMus. Met. ykazanus. 13z.
KbI'Y, Hanmpuuk, 2011 . 55¢.


https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://pubs.rsc.org/en/journals
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
http://www.uspto.gov/products/catalog/index.jsp
http://www.uspto.gov/products/catalog/index.jsp
http://patft.uspto.gov/
http://patft.uspto.gov/
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Memoouueckue pekomenoayuu no uzyuenuio oucyuniaunvl «Qouian u Heopzanuieckas
XUMU) 0N 00YUaArOUUXCA

Henp kypca «OOmass u HeOpraHuyeckas XUMHS» - TOJATOTOBKA OOYy4arouIuxcs,
o0JaiaromuX 3HAaHUSIMU B 00JIACTH OIICHKH PUCKA, YIIPABICHUS PUCKaMHU (DMHAHCOBBIX aKTHBOB,
BbIOOpa 3((EKTUBHBIX YNPABICHYECKHX PpEIICHWH, KPUTHYECKOW OIEHKA BapUaHTOB
YIPaBICHYCCKUX PEIICHUH, pacyeTa PUCKOB M BOBMOYKHBIX ITOCIICICTBUI

[Ipuctynas Kk M3y4eHUIO MUCIUILUIMHBI, 00OydJaromeMycs HEOOXOJIMMO O3HAKOMHUTBCS C
TEMaTUYCCKUM IUIAHOM 3aHSATHH, CIIMCKOM PEKOMEHJIOBAHHOW ydeOHOU ymrepatypsl. Criemyer
VSICHUTH IIOCJICIOBATEIILHOCTh BBITIOJIHEHUS WHIWBHIYyaTbHBIX YYCOHBIX 3aTaHWM, 3aHECTH B
CBOIO pabodYyr0 TEeTpajghb TEMBI M CPOKH TPOBEACHUS CEMHUHAPOB, HAIMMCAHUS YYCOHBIX H
TBOpYECKUX paboT. [lpu wW3ydeHUM AUCHUIUIMHBI OOYYarOIIMecs BBITIOJTHSIOT CJEAYIONINe
3a/IaHMsI: U3Y4al0T PEKOMEH/I0BAHHYIO YU€OHYIO U HAYYHYIO JIUTEPATYPY; MUIIYT KOHTPOJIHHBIC
paboOThl, TOTOBAT JIOKIAJbI W COOOMICHWUS K TPAKTHYCSCKUM 3aHATHUSM; BBITIOJHSIOT
CaMOCTOSITEIIBHBIC TBOPYECKHE PAa0OThI, YYaCTBYIOT B BBIMOJIHCHUW MPAKTHYCCKUX 3aTaHUI.
YpoBeHb W ITyOMHA YCBOCHHUS JAMCIHILIAHBI 3aBUCAT OT aKTUBHON M CHCTEMATHYCCKOM pabOTHI
Ha JICKIMSX, W3YYCHHS PEKOMCH/JIOBAHHOW JIMTEPATyphl, BBIOJHECHUS KOHTPOJBHBIX
MUCHEMEHHBIX 3aJIaHuH

Kypc wm3yuaercs Ha JIEKIMSAX, CEMUHApax, MPH CaAMOCTOSTSIIBHON W HWHIUBUIYATbHON
pabore oOyuarommxcsi. OOydJaromuMiicss UIsi TOJTHOTO OCBOCHHS Marepuana JOJDKeH He
MPOMYCKAaTh 3aHATUS M aKTHBHO y4YacTBOBAaTh B Y4eOHOM Iporiecce. JIEKIMU BKITIOYAIOT BCE
TEMbl U OCHOBHBIE BOMPOCHl TEOPHUH U TPAKTUKH cTpaxoBaHus. [lnsg MakcuManbHOU
3¢ ()EeKTUBHOCTH U3YYEeHHs] HEOOXOIMMO TIOCTOSSHHO BECTH KOHCHEKT JICKIMH, 3HATh
PEKOMEHAYEMYIO TpernoaBaTesieM JIMTEPATypy, MO3BOJIAIONIYIO JOMOJIHUTh 3HAHUS W JIydlle
MOATOTOBUTHCS K CEMUHAPCKUM 3aHSITUSM.

B cootBerctBUM ¢ y4eOHBIM IIJJAHOM Ha KaXAYyl0 TEMY BBIIEICHO HEoOXOoauMoe
KOJIMYECTBO YaCOB MPAKTUYECKUX 3aHATHII, KOTOPbHIE MTPOBOSATCS B COOTBETCTBUH C BOIIPOCAMH,
PEKOMEHJIOBAaHHBIMM K U3YYEHHUIO 110 OmpefefeHHbIM TeMaM. OOydaromuecss JOJIKHBI
PErYISpHO TOTOBUTHCA K CEMHUHAPCKUM 3aHSITHUSIM U Y4acTBOBATh B 00CYXJIeHUHU Bompocos. [Ipu
MOATOTOBKE K 3aHATHSM CJIEyeT PYKOBOJCTBOBATHCS KOHCIEKTOM JIEKIIMM 1 PEKOMEHJOBaHHON
nutepatypoil. Temarnueckuil MmjaaH AUCHUIIIMHBI, y4€OHO-METOINYECKUE MaTepHalbl, a TaKXKe
CIHUCOK PEKOMEHJ0BAHHOM TUTepaTypbl MPUBEACHBI B paboueii mporpamme

B xome wu3yyeHMs NUCHUIUIMHBI OOyYarOMIMiiCsT MMeEeT BO3MOKHOCTh IOATOTOBUTH
pedepar no BeIOpaHHOI U3 NpeanoxkeHHoro B Paboyeil mporpamme cniucka teMe. BoicTyruienue
C JOKIaIoM mo pedepaTy B Ipymime TpOBOAUTCA B GopMe Mpe3eHTALUU C HCIOJIb30BAaHUEM
MYJIBTUMEIUNHON TEXHUKHU.

Memoouueckue pekomenoayuu npu padome HA0 KOHCHEKMOM 60 6peMs NPOBEOCHUA JIEKUUU

B nmpouecce JEKIMOHHBIX 3aHATHI 11€71ecO00pa3HO KOHCIEKTHPOBATh  yueOHBIN
Matepuan. Jljig 3Toro CHoIb3yIOTCsS 001Me U YTBEPIUBLINECS B MPAKTUKE MpaBUia, U MPUEMbI
KOHCIIEKTHPOBAHUS JICKITUH:

KoHcrniektupoBanue JeKIHMil BeleTCs B CHENHATbHO OTBEACHHOM ISl 3TOTO TETpaju,
KOKIBIA JIUCT KOTOPOM JOJDKEH WMETh TMOJs, Ha KOTOPBIX [IENalTCsd TIOMETKH U3
PEKOMEHI0BAHHOM JUTEpaTyphl, JOMOJHSIONINE MaTepuan MPOCIyIIaHHOW JEKIWH, a TaKke
MOAYEPKUBAIONINE 0COOYI0O BAXKHOCTh TE€X HIIM MHBIX TEOPETUUYECKUX MOJIOKESHUIA.

[lenecooOpa3HO 3amuCchIBaTh TEMY U IJIaH JICKIHM, pEKOMEHAYEMYIO JIUTEPATYpPY K TEMeE.
3amucu pa3fenoB JEKIUU JOJDKHBI UMETh 3aroJIOBKH, IMOJA3aroJIOBKH, KPAacHbIE CTPOKH. Jlms
BBIZICTICHUS Pa3JIENIOB, BBIBOJOB, ONPEAETICHNI, OCHOBHBIX HJIei MOYKHO HCIOJIL30BATh IIBETHHIE
KapaHaay 1 GIoMacTepsl.

HazBaHHbIe B NEKIIUU CCHIIKM HA IEPBOMCTOYHUKHU HAJ0 MMOMETUTDH HA MOJISX, YTOOBI TIPH
CaMOCTOSITENIbHOM paboTe HaWTH W BOUCAaTh WX. B KOHCHEKTE JJOCIOBHO 3aMUCHIBAIOTCS
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OTIpesieNieHus] TOHATHH, KaTeropuid W 3akoHOB. OcTajabHOE JOKHO OBITH 3alCAHO CBOMMH
CJIOBaMH.
Kaxnomy cryneHty HeoOXoAuMoO BbIpabOTaTh M MCIOJB30BaTh  JOMYCTHMBIE
COKpaIeHusi Hanbosee pacpoCTPaHEHHBIX TEPMHHOB U TOHSTHH.
Memoouueckue pekomenoayuu no nOO20mMoeKe K NPAKMUYECKUM 3AHAMUAM

[IpakTueckue (ceMUHApCKHE) 3aHATHS — COCTaBHas dYacTb Y4eOHOro Ipolecca,
rpynmnoBas ¢opMmMa 3aHATUH IpPU AKTUBHOM Y4YacTUM CTyAeHTOB. [IpakTuueckue 3aHsTUS
CIIOCOOCTBYIOT YIiyOJ€HHOMY H3y4eHUIO HamboJiee CIOXKHBIX MpoOJIeM HAyKH W CIyXKar
OCHOBHOH (hOpMOH TIOJBENEHHS] HMTOTOB CAMOCTOSITENBHOM paboThl oOywaromuxcs. Llembio
MPaKTUYECKUX 3aHATHM sBIsAETCS YIrIyOJeHHEe U 3aKpeIUIeHHE TEOPETUYECKUX 3HaHUM,
MOJTy4EHHBIX 00yJarOIUMUCS Ha JISKIUSIX U B MIPOIIECCE CAMOCTOSATEIILHOTO N3YUSHHS YIeOHOTO
Marepuana, a, CJIeJ0BaTelbHO, GOPMHUPOBAHNE Y HUX OTIPE/ICTICHHBIX YMEHUN U HABBIKOB.

B X0A€ IMOATOTOBKHM K CEMHHAPCKOMY 3aHATUIO HGO6XOI[I/IMO MMpOYNTAaTb KOHCIICKT
JICKOWH, HU3YYUTH OCHOBHYIO JIMTCPATYPY, O3HAKOMHUTHCA C I[OHOHHI/ITCHBHOﬁ J'II/ITepaTypOI\/JI,
BBIIIOJTHUTE  BBIJAHHBIC TIPCHOJAABATCIIEM  IMPAKTHYCCKUC  3aJlaHUA. HpI/I 9TOM  Y4YCCTb
PEeKOMEHIallMKM TIpernojaBaTess U TpeOboBaHUs Tporpammbl. JlopabaThiBaTh CBOM KOHCHEKT
JICKIIMH, JieTIasi B HEM COOTBETCTBYIOIINE 3AIIMCH U3 JINTEPATYPHI.

KemarenbpHo npu IIOATOTOBKE K MPAKTUYICCKUM 3aHATUAM 110 JUCILIUIIIINHE
OJHOBPEMEHHO MCIIOJB30BATh HECCKOJIBKO HCTOYHHUKOB, PACKPBIBAIOIIUX 3a1aHHBIC BOITPOCHI.

Ha mnpaktndecknx 3aHATHAX OOydYaloOUIMecs ydaTcsl TPaAaMOTHO H3Jarath IMpOoOJIEMBl,
CBO6OHHO BBICKA3bIBATh CBOU MBICJIM U CYXKJICHUA, paCCMaTPUBAIOT CUTyalluu, CHOCO6CTBy}OHH/Ie
pa3BUTHIO TIpodecCHOHaNbHON KoMmeTeHTHOCTH. CleayeT MMETh B BUIY, YTO IMOJATOTOBKA K
MPaKTUYECKOMY 3aHSITHIO 3aBUCUT OT (POpPMBI, MecTa MPOBEICHUS CEMHHApa, KOHKPETHBIX
3a/IaHUK ¥ TIOPYYECHHUA. ITO MOKET ObITh HalMCaHue MoKIaaa, 3cce, pedepara (¢ mocaeayomum
UX 00CYKJIEHUEM ), KOJUIOKBHUYM.

Memoouueckue peKomeHOAUUU RO OPZAHU3AUUU CAMOCHM OAMENbHOU PAOOmbl

CamocrostensHas paborta (mo B.U. Jlamio «camMOCTOATENbHBIN — YEIOBEK, MMEIOIIHI
CBOU TBEpbIC YOCKICHUS») OCYIIECTBIISIETCS IPH BceX (hopMax 00ydeHHUs: OUHON M 3a0UHOM.

CamocrosarenbHas paboTa 00ydaroIIUXCsl - CHOCOO AaKTHUBHOTO, LeJeHANpaBICHHOIO
MPUOOpPETEHUsI CTYIEHTOM HOBBIX JUISl HETO 3HAHUN M yMEHUM 0e3 HemoCpeICTBEHHOTO y4acTUs
B 3TOM IIpolecca npenoaasareneil. [loBbieHne posin caMOCTOSATENbHON paboThl 00yJarOLUXCsI
[IPH MPOBEICHUU PA3NIMYHBIX BUIOB YUEOHBIX 3aHITHUI MPEANOIaraeT:

— ONTUMHU3ALMIO METOJIOB OOYy4YeHHs, BHEJpEeHHWE B Y4eOHBIM MPOLECC HOBBIX
TEXHOJIOTUH O0Yy4eHHs, MOBBIIIAIONINX MPOU3BOAUTEIBHOCTh TpPy/Ja MpEnoaaBareisi, akTUBHOE
MCIO0JIb30BaHNE MH(POPMAIIMOHHBIX TEXHOJOTHH, MO3BOJISIOMUX O0yJaronemMycs B yaIo0Hoe AJis
HEro BpeMs 0CBauBaTh y4eOHBIN MaTepuan,

—  IIHUPOKOE BHEIPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJUKH MPOBEACHUS MPAKTUK U HAYYHO-HCCIEA0BATEIbCKOM
paboTel 00y4arOUINXCs, MOCKOJIbKY MMEHHO 3TH BHUJbI y4eOHOH paboOThl B MEPBYIO OuYepelb
TOTOBAT O0YYAIOIIMXCS K CAMOCTOSTEIbHOMY BBITIOJIHEHUIO TPO(ECCHOHATBHBIX 3a/1a4;

—  MOJICPHM3AIMIO CUCTEMBl KYPCOBOTO U JUIUIOMHOTO MPOEKTUPOBAHUS, KOTOpas
JIOJI’KHA MOBBINIATH POJIb CTYJCHTA B MOA00PE MaTepuana, MOUCKe MyTel perieHus 3a1ay.

CamoctosaTenbHass paboTa MPUBOAMT CTYIACHTa K TMIOJYYEHHIO HOBOTO 3HAHMI,
VIOPSAOYEHUIO U YIIIyOJICHUI0  HMMEKOIIUXCS — 3HaHWM, (OPMUPOBAHUIO Y  HETO
npodeccHoHaAbHBIX HABBIKOB U YMEeHUN. CaMOCTOsATeIbHAsI pab0oTa BBIMOIHSET P QYHKITHI:

—  pa3BUBAIOLIYIO;

—  H“H(pOPMAIIMOHHO-00Yy4aIOIIyI0;

—  OpPHUEHTHPYIOIIYIO U CTUMYIHUPYIOIIYIO;

—  BOCTHTHIBAIOIIYIO;

—  HCCIIEZ0BATENbCKYIO.

B pamkax Kypca BBIIIOJHSIOTCS CIEAYIOIINE BHIBI CAMOCTOATEIHHON PabOTHI:
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1. TlpopaboTrka ydeOHOro Marepuasna (MO KOHCIIEKTaM, Yy4eOHOW U HaydyHOU
JIuTeparype);

2. BrolnonHeHnue pa3HOYpPOBHEBBIX 3a/1a4 U 3a/IaHU;

3. Pabota c TecTamu 1 BOIpocamu JIjisi CaMOIIPOBEPKU;

4. BrlnogHeHHE UTOTOBOM KOHTPOJIHHOM PaObOTHI.

CrynmeHTaM peKOMEH]IyeTCsl C CaMOT0 HaJyalla OCBOSHUS Kypca padoTaTh ¢ JIUTepaTypoi u
npeiaraeMbIMH 33IaHUSIMA B ()OpMeE TIOJITOTOBKH K OYEPEIHOMY ayJAUTOPHOMY 3aHATHIO. [Ipn
3TOM AaKTYAJM3UPYIOTCS MMCIOIIMECS 3HAHMS, a TakKe co3haercs 0as3a /il yCBOSHHUS HOBOTO
MaTepuasa, BOSHHKAIOT BOMPOCH], OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B ayJUTOPHH.

Heob6xomuMo OTMETUTB, YTO HEKOTOPBIC 3aJ@HUsl IS CAMOCTOSITEIILHOW pPadOThI TI0
KypCy HMCIOT OIpeeieHHyI0 cienuduky. [Ipy 0cCBOGHHU Kypca CTYACHT MOYKET IOJIb30BaThCS
OMOMMOTEKOM By3a, KOTOpas B IOJHOW Mepe oOecrieyeHa COOTBETCTBYIOIIEH JIMTEPATYpPOH.
3HAYUTENBHYIO ITOMOIIb B MOATOTOBKE K OYEPEIHOMY 3aHSITHIO MOKET OKa3aTh WMEIONIHICS B
y4e0HO-METOAMYECKOM KOMILUIEKCE KPATKUH KOHCIEKT JIeKIuid. OH e MOXKET HCII0JIb30BaThCs U
JUTSL 3aKPETJICHHS ITOJYYCHHOTO B ayqUTOPUHU Marepuaiia. CaMocTosiTebHas padoTa CTYJACHTOB
MpeIycCMOTpeHa YYeOHBIM ITUTAHOM W BBITIONHICTCS B OOSI3aTCILHOM TOPSIAKE. 3aTaHus
MIPEIOKEHBI TI0 KAXKJIOW U3ydaeMOU TeMe M MOTYT TOTOBUTHCS MHIUBUIYAITBHO WIH B TPYIIIIE.
[To HEOOXOAMMOCTH CTYIACHT MOXET OOpamaThCsl 3a KOHCYIbTAIMEW K IPEIoaBaTelIio.
BrImostHeHMe 3ajaHIA KOHTPOJIMPYETCS ¥ OIIEHUBACTCS TIPETIoIaBaTelieM.

JIJIs  yCHENIHOTO CaMOCTOSITENIbHOTO HW3YYCHHUs MaTepuaiga CETOJHS HCIOJb3YIOTCS
pasIuYHbBIE CpeACTBA OOYUEHHs, CpPEeIu KOTOPBIX 0c000€ MECTO 3aHUMAIOT MH(POPMAIMOHHBIE
TEXHOJIOTHU PA3HOTO YPOBHS M HANPaBIECHHOCTH: JJICKTPOHHBIC YUECOHHKH W KYPCHI JICKITWH,
0a3bl TECTOBBIX 3aJlaHWN M 3a7ad. DJICKTPOHHBIA YYEOHHMK MPEICTaBIsSET COOON MporpaMMHOE
CPEICTBO, MO3BOJISIONIEEe MPEICTABUTh JJISl U3y4eHUs TEOPETUUYEeCKHil MaTepual, OpraHu3oBaTh
anpoOHpoBaHUe, TPEHAXK M CAMOCTOATEIBHYIO TBOPUECKYIO paboTy, MOMOrarouiee CTyJeHTaM U
MIPErnoJaBaTeNi0 OLEHUTh YPOBEHb 3HAHMN B OMpEENIEHHON TeMaThKe, a TakkKe cojepialiee
HEOOXOUMYIO CIPAaBOYHYIO MH(OpMANHIO. DJIEKTPOHHBIN y4eOHUK MOXKET HHTETPUPOBATH B
cebe BO3MOKHOCTH Pa3IMYHBIX [EJAarorMYecKuX MPOTrPaMMHBIX CPEJICTB: 0Oy4arommx
MIPOrpaMM, CIIPABOYHHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOLIUX IPOTPaAMM.

Jljis ycremiHoi opraHu3aliil CaMOCTOSITENbHONM pabOThl BCe aKTUBHEE MPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTelibHbIE pecypchl B ceTh VIHTepHEeT: CHCTeMbl TECTUPOBAaHUS IO
pa3IMYHBIM  O0JIaCTSAM, BUPTyaJlbHbIE JIEKIUHU, JAOOpaTOpUH, MPH STOM IOJIb30BATEIIO
JOCTaTOYHO MMETh KOMIBIOTEp W MOJKIIOYeHHe K VHTepHeTy Iuisi TOro, 4yToObl CBSI3aThCS C
MpernoaBaTesieM, peliaTh BRIUMCIUTEIbHbIC 331a4d U NOJIydaTh 3HaHUs. Vcrosb30BaHue cetei
YCUITUBAET POJIb CaMOCTOSATEIBHON pPa0OThI CTyAEHTa M IO3BOJSET KapAUHAIBHBIM 00pa3oM
W3MEHHUTh METOJIMKY MPENOIaBaHuUs.

CTyneHT MOKeT MoJy4aTh BCE 3aJaHUsl U METOJMYECKHE YKa3aHUs 4yepe3 cepBep, UYTO
JlaeT eMy BO3MOXHOCTb MPUBECTH B COOTBETCTBUE JTUYHBIE BO3MOKHOCTH C HEOOXOAUMBIMU ISt
BBITIOJIHEHUST paboT Tpynos3arpatamu. CTYIEHT UMEET BO3MOXHOCTH BBINOIHATH PaboTy 1oma
WM B ayaIUTOpuu. bolbiioe BocnuTaTebHOE U 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSITEIbHOM
y4eOHOM TpyJe CTYAEHTa UMEeT CaMOKOHTPOJb. CaMOKOHTPOJb BO30YK/IAeT U MOAIEPKUBACT
BHMMAaHHE M HWHTEPEC, MOBBINIAET AKTHUBHOCTh MaMATH M MBIIIJICHUS, TO3BOJIAET CTYACHTY
CBOEBPEMEHHO OOHApYXHUTh W YCTPAHUTH JOMYIICHHbIE OIIMOKU M HEIOCTATKH, OOBHEKTUBHO
OTIpeJIeIUTh YPOBEHb CBOMUX 3HAHWH, MpakTHdecknx yMeHud. Camoe TOCTYyNMHOE W TpPOCTOe
CPEICTBO CAaMOKOHTPOJIS C IpUMEHEHUEM MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH -
3TO psifl TECTOB «On-line», KOTOpBIE MO3BOISIOT B PEXKUME PEATbHOTO BPEMEHH OIPENICTUTh CBOM
YpOBEHb BJAJICHUS TPEIMETHBIM MAaTepuajoM, BBISIBUTH CBOM OIIMOKM H TOJIYYUTh
PEKOMEHAINN TI0 CAaMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no paoome c 1umepamypoi

Bcro nureparypy MOKHO pa3fenuTh Ha YYEOHHKH U y4eOHbIE TOCOOMS, OpUTHHATHHBIE

Hay4yHble MOHOTpadUYeCKue MCTOYHUKHU, HAydyHbIe MyOIMKAIMKU B MEepUOIUYecKor meuyaTtu. M3
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HUX MOXHO BBIICIUTh JIMTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), IOINOJHUTEIbHYIO MU
JTUTEpaTypy JUisl yriIyOJICHHOTO U3Y4eHUs TUCIIUILIIMHEI.

W3yueHne IUCHMIUIMHBI CIEAYeT HAaYMHATh C y4eOHUKA, TMOCKOJIbKY Y4YeOHHUK — 3TO
KHHUra, B KOTOPOW H3JI0KEHbl OCHOBBI HAy4YHBIX 3HAHUU IO ONPEIEICHHOMY IpPEAMETY B
COOTBETCTBUHU C LIETSAMH U 3a/1la4aMU 00y4€HHUsl, yCTaHOBJICHHBIMU POTPAMMOM.

[Ipu pabote ¢ muTeparypoil HEOOXOAUMO YYUTHIBATH, YTO MMEIOTCS PA3IUYHBIC BUIBI
YTEHUSI, U KaXIbI U3 HUX UCIIOJIB3YETCs Ha ONPEEIEHHBIX 3TallaX OCBOCHUS MaTepHraa.

IIpeosapumenbroe YTE€HNE HANIPABIICEHO HA BBISBJICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U IIOMCK HUX 3HA4eHUs B CIPABOYHOM JMTepaType. B 4YacTHOCTH, IpU YTEHUM YKA3aHHOU
JTUTEpaTyphl HEOOXOIMMO TOIPOOHEUITM 00pa30M aHAIU3UPOBATH MMOHATHUS.

Cke03H0e umeHue TpeanoaaraeT NPoYTEeHUE MaTepuaia OT Hadaia /10 KoHua. CKBO3HOE
YTEHHUE JIMUTEpPaTypbl M3 IPUBEIECHHOTO CIHCKA JA€T BO3MOXKHOCTh CTYAEHTY c(opMHpOBaTh
CBOJI OCHOBHBIX MOHATUH U3 M3y4aeMOM 001acTu U CBOOOIHO BJIAJETh UMH.

Buvibopounoe — Ha060pOT, UMEET LIENbI0 OUCK U 0TOOp MaTepuana. B pamkax naHHOTO
Kypca BBIOOpPOYHOE YTEHHE, KaK CIIOCOO OCBOEHUS COJAEpKaHUs Kypca, TOJKHO MCIOJIb30BaThCS
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM MO COOTBETCTBYIOLIUM pa3jesaMm.

Ananumuyeckoe umeHue — 3TO KPUTUYECKUI pa300p TeKcTa € MOCIEAYIOUIUM €ro
KOHcIekThpoBaHueM. OCBOEHHUE yKa3aHHBIX MOHATUN Oyner Hambosee >PGEKTUBHBIM B TOM
cllydae, eci MpHU YTEHUHU TEKCTOB CTYJEHT OYJeT 3aJaBaTh K 3TUM TEKCTaM BOMpOCHL. YacTp U3
3THX BompocoB chopmynupoBana B POC B nepeune BonmpocoB ais codecenoBanus. [lepeuenn
3THX BOIMPOCOB OTPaHUYEH, IOATOMY Ba)KHO HE TOJIBKO COJAEp KaHHE BOIIPOCOB, HO CaM IMPHUHIIUII
OCBOEHHUS JIUTEPATYpPhI C IOMOIIIBIO BOIIPOCOB K TEKCTAM.

enbto uzyuaroweco ureHus sABISETCS INyOOKOE M BCECTOPOHHEE NMOHMMAaHHE Y4eOHOH
nHpopmanuu. EcTh HECKOJIBKO IPUEMOB U3y4aOLEro YTEHHS:

1. Utenue mo ajaropuTMmy mpesmnosaraeT pazouenne nHpopmanuy Ha OJOKHA: Ha3BaHHE,
aBTOp; MCTOYHMK; OCHOBHas MJesl TeKCTa, (PaKTUYECKUH MaTepual; aHalu3 TEKCTa IyTeM
COIOCTABJICHUSI UMEIOLUXCS TOYEK 3pEHHs [0 pacCMaTpUBAEMBbIM BOIIPOCaM; HOBU3HA.

2. IlpueM nocTaHOBKHM BOIIPOCOB K TEKCTY UMEET CJICYIOIIHI alrOPUTM:

—  MEJICHHO IPOYUTATh TEKCT, CTAPasiCh MOHATh CMbICI U3JI0)KEHHOI'0;
—  BBLAEJIMTH KIIFOYEBHIE CII0BA B TEKCTE;
—  IIOCTapaTbCs MOHATh OCHOBHBIE MJIEeH, TOATEKCT U OOIINI 3aMbICell aBTOPA.

3. Ilpuem Te3upoBaHUs 3aKIIOYaeTCs B (POPMYIUPOBAHUM TE3UCOB B BHJIE MOJIOXKEHUH,
YTBEP)KJIEHUH, BBIBOJOB.

K »romy MOXHO [00aBUTh M MHbIE MpUEMBbl: INpUeM pedepupoBaHus, IpUEM
KOMMEHTUPOBAHMSL.

BaxHolf cocTaBisitoriel JitoOOro COJIMIHOIO HAYYHOTO W3JaHMS SIBISIETCS CIIHMCOK
JUTEpaTyphl, Ha KOTOPYK ccbuiaeTcs aBTop. [Ipy BO3HMKHOBEHMM HMHTEpeca K Kakoil-To
oOcyxnaeMoil B TeKcTe IMpobiemMe Bcerza ecTb BO3MOXKHOCTb OOpaTUThCS K  CHHCKY
OTHOCsIIeHcs K Hel aureparypbl. B 3ToM ciyuae Bcsi mpoOsiema kak Obl pa3OuBaeTcs Ha
COCTaBJISIOIIME YACTH, KaX/Jas U3 KOTOPbIX MOXET M3ydaThCsl OTAEIbHO OT Apyrux. Ilpu stom
BaXXHO HE TEPSTh U3 BUJA OOIIMI KOHTEKCT ¥ HE MOTPYXaThCsl Ype3MEPHO B JIETaIM, TOTOMY YTO
TaKUM 00pa3oM MOKHO He YBUJETh TJIaBHOTO.

IloaroroBka K 5K3aMeHY JOJDKHA MPOBOAMTHCS HA OCHOBE JIEKIIMOHHOIO Marepuala,
MaTepHualia IpPaKTUYEeCKUX 3aHATUH ¢ 00s13aTeNbHBIM OOpaIlleHneM K OCHOBHBIM Y4eOHHMKaM 110
Kypcy. OTO TO3BOJIUT HCKIIOYMUTh OIIMOKM B TIOHUMAaHWM Marepuana, OOJerdur ero
OCMBICJIEHHE, IPOKOMMEHTUPYET MaTepUal MHOTOYMCIEHHBIMH IPUMEPAMHU.

Memoouueckue pekomenoayuu 011 NOO20MOGKU K IK3AMEHY:

Ok3ameH B VIII-m cemecTpe siBisieTcsi (OpMO UTOTOBOIO KOHTPOJISl 3HAHUA U yMEHHH
oOyyaromuxcs Mo JaHHON JUCHUIUIMHE, TOJYYEHHBIX Ha JIKIHIX, MPAKTUYECKUX 3aHATHSAX U B
npolecce camMoCTOATeNbHOW paboThl. OCHOBOHM [Jsl ONpENeNeHUs] OLIEHKU CIYXHUT YPOBEHb
yCBOEHHsI 0Oy4aroIMMUCS MaTepuana, MpeayCMOTPEHHOro JaHHOW pabouelt mporpammoin K
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9K3aMEHY JOMYCKAlOTCS CTYICHTHI, HaOpaBmme 36 u Oosiee OaiOB MO WUTOraM TEKYIIETO U
MIPOMEKYTOYHOTO KOHTpoJisl. Ha sx3amene cTyaeHT Moxet Habpath ot 15 no 30 6amos.

B mepuoa moAroTOBKM K 3K3aMeHY OOydYaromuecss BHOBb OOpamiaroTcs K y4eOHO-
METOJMYECKOMY MaTepHally U 3aKpeIISIOT POMEXYTOUHBIC 3HAHUS.

[MoaroroBka oOyyaromerocs K 3K3aMeHy BKJIIOYAEeT TPH dTara:

—  camocTosTeIbHas padoTa B TEYCHUE CEMECTpa;

—  HENOCPEJICTBEHHAs MOJArOTOBKA B JHH, MNPEIIICCTBYIOIIHE JK3aMEHY IO TeMam
Kypca;

— MOATOTOBKA K OTBETY HA 3K3aMEHAI[MOHHBIE BOTIPOCHI.

[Ipn moaroroBke K 3k3aMeHy 00ydaroIMMCs 1e1eco00pa3HO HCI0JIb30BATh MaTEpHAaIb
JEKIUH, y4eOHO-METOJMYECKUE KOMIUICKChI, HOPMATHUBHBIC JIOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JTUTEPATYPY.

Ha sk3amen BbIHOCHTCS MaTepuai B 00beMe, IPeIyCMOTPEHHOM padouell mporpaMmoi
y4eOHOM TMCUUIUIMHBI 33 CEMECTpP. DK3aMeH MPOBOJAUTCS B MMCbMEHHOMN / yCTHOU opMme.

[Ipu mpoBeneHnn sK3amMeHa B MUCHhMEHHOU (YCTHOM) dopme, Bemylmuil mperojgaBaTeilb
COCTaBJIIET 3K3aMEHAI[MOHHbIE OWJIEThI, KOTOpbIE BKJIIOYAIOT B Ce€Os: TECTOBBIE 3aJaHUS;
TEOPETUYECKUE 3a/laHusl; 3aJayd uiau cutyauuu. DopmynupoBka TEOPETHUYECKHUX 3a/aHus
COBHA/aeT ¢ (POPMYIHPOBKOM MEPEUHS dK3aMEHAIIMOHHBIX BOIIPOCOB, JIOBEJCHHBIX JI0 CBEACHUS
oOyuaroniuxcs HakaHyHE SK3aMeHallMOHHOU ceccun. CojepxaHHe BOIMPOCOB OJHOTO Ouiera
OTHOCHUTCS K Pa3IMYHbIM pa3jiesiaM MporpamMmbl ¢ TeM, 4TOObI 00Jiee TIOJHO OXBAaTUTh MaTepuall
y4eOHOU TUCITUTIITNHBL.

B aynuTopum, rie mpoBOIUTCS YCTHBIA 9K3aMEH, JTOJDKHO OJTHOBPEMEHHO HAXOUTHCS HE
0oJiee MECTH CTYIEHTOB Ha OJHOTO MperoaaBaress, MpUHUMAIoIIero 3k3ameH. Ha moarorosky
OTBETa Ha OWJIET Ha dK3aMeHe OTBoUTCS 40 MUHYT.

[pu mpoBeeHM MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAMTHCS 60 MHUHYT.

Pe3ymnbTar ycTHOrO (IIMCHMEHHOT0) 9K3aMeHa BBIPKACTCSI OIICHKAMHU:

Ouenxa «omauunon—om 91 oo 100 6ann06 — TeopeTHIECKOE COZIPKAHNE Kypca OCBOSHO
TIOJTHOCTBIO, 6€3 TIPOOETIOB, HEOOXOIMMBIE MPAKTHYECKHE HABBIKK pAa0OThI C OCBOEGHHBIM MATEPHATIOM
copmupoBansl. Bee nperycMoTpeHHbIe porpaMMoit 00ydeHus! yaeOHbIe 3aJaHus BITIOJHEHBI, KAYeCTBO
VX BBITIOJTHEHUS OLIEHEHO YMCIIOM OaslioB, OIIM3KUM K MakcCHManbHOMY. Ha sk3ameHe cTyzieHT
JIEMOHCTPHUPYET ITyOOKHE 3HaHKS MPEeTyCMOTPEHHOTO IPOrpaMMOii MaTepHasa, yMeeT YETKO, JJAKOHMYHO 1
JIOTMYECKH TIOCIIEIOBATENBHO OTBEYATh HA MIOCTABIICHHBIE BOIPOCHI.

Ouenka «xopoutoy — om 81 00 90 6an106 — TEOPETUUECKOE COZIEPKAHUE Kypca OCBOEHO,
HEOOXOAMMbIE MPAKTUUECKUE HABBIKKA Pa0OThI CPOPMUPOBAHBL, BBINOIHEHHbIE yUeOHbIE 3a/IaHMS COEPKAT
He3HAuMTeIbHbIE OIMOKY. Ha sK3aMeHe CTy/IeHT IEMOHCTPUPYET TBEPAOE 3HAHKSI OCHOBHOTO
(mporpamMMHOro) MaTepuaia, yMeeT YeTKO, IPaMOTHO, 0e3 CYITIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TIOCTABJICHHBIE BOIIPOCHL

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOPETUUECKOE COAECPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOIUMBbIE MPAKTUYECKUE HABBIKA PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIE y4eOHbIE 3aJaHusl coJiepKaT rpyobie omulOku. Ha sk3amene cTyaeHT
JEMOHCTPHUPYET 3HAHHWE TOJIHKO OCHOBHOTO MaTepuaia, OTBEThI COJAEPKAaT HETOYHOCTH, clabo
apryMeHTHPOBAHbI, HAPYIIEHA MOCIEeI0BATEILHOCTh U3JI0KEHUS MaTepHana

Ouenka «neyooenemeopumenvno» — om 36 0o 60 6annoe — TeopeTnyecKoe
coJiepKaHue Kypca HE OCBOCHO, HE00X0IMMbIe MPAKTHUECKUE HAaBbIKM pabOTHI HE
chopMUPOBaHbI, BHITIOJIHEHHBIE Y4eOHbIE 3aJaHUS COAEPKAT TPyOble OMMOKH, TOTIOTHUTENbHAS
camocTosITeNbHAg paboTa HaJl MaTepUaIoM Kypca He MMPUBEIET K CYIIECTBEHHOMY MOBBIIICHUIO
KauecTBa BBIMOJTHEHUS YUeOHBIX 3a1aHuii. Ha sk3aMeHe CTyIeHT JeMOHCTPHUpYeT He3HAHHE
3HAYUTENBHON YaCTH MPOrPpaMMHOTO MaTepuana, CyllleCTBEHHbIE OIMOKHA B OTBETaX Ha
BOIPOCHI, HEYMEHUE OPUEHTHPOBATHCS B MaTepualie, He3HAHHE OCHOBHBIX MOHSATHIA
JUCIUTLTAHBI

PexoMeHnanmy no HamMCaHui0 KYPCOBOM PaOOTHI
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IIpy moaroroBkKe KypcoBOil pabOThl CTYJEHT NPHOOPETAET HaBBIKK cOOpa,

00pabOTKH, aHANIM3a U U3JIOKEHHUS MaTEpHalia Mo U3y4aeMOMY IIPEIMETY.

N —

—

W N

WD

[loAroToBKa KypcoBOW pabOThI
CtyzneHT BbIOMpAET TEMY U COTJIaCOBBIBAET €€ C PyKOBOJIUTEIIEM.
3areM CTyAeHT MpucTymaeTr kK coopy uHdopmauuu. IlepBoHauanpHOe
NpeCTaBICHHE O TeME€ M CTPYKType paboThl MOXHO COCTaBUThH II0
yuyeOHHMKaM, CITPaBOYHUKAM, MOHOTpaHsiM, CTaThsIM B HAYYHBIX KypHAJIaX.
Ha »ToM sTame cocTaBisieTCs U COTJIACOBBIBACTCS C MPEIMOoaaBaTeieM IUIaH
KypCOBOM paboTHI.
CobOpannblii MaTepual (BBIMUCKUA TAaOJHIL, TpaduKU) CUCTEMATUZUPYIOTCS B
COOTBETCTBHH C TUTAHOM. [I11aH MOXKET yTOUHSTHCS.
[locne »atoro mwumercs paborta, oOpamaercs ocoboe BHHMaHWUE Ha
o0paboTky wuHpoOpmanuu, €€ aHajdu3 Ha OCHOBE TOCICIHUX JaHHBIX,
UCTIONB3YsI TAOIHIIBI, TPAapUKH, a TAK)KE MATEMATHUECKHUN anmapar, €Clid 3TO
11eJ1eco00pasHo.
CocrasinsieTcst 6u6uorpadust (CIIMCOK UCIOIB30BAaHHBIX HCTOUHUKOB).

PEKOMEHAYEMAS CTPYKTYPA PABOThI
TUTYJIBHBIN JIUCT
Conepxanue (11aH paboThI)
BBenenne (mpenmer uccienoBaHus, 1eidb U €€ pa30MBKa MO 3ajadaM, Kak
TEMa OCBEIllEHa B UCCIIEIOBATEILCKON JIUTepaType, Hanubosee akTyalbHbIe
W/WTU CTIOPHBIC aCTICKTHI)
2-3 rnaBbl ¥ naparpadsr (ecau pa3douBka Ha maparpadsl 1iejecoodbpasna). B
HUX PAaCKpbIBA€TCSI CYTh pacKphiBaeMoil TeMbl. Marepuan wu3naraercs
JIOTUYHO, TOCNeqoBaTeNbHO. JlaHHBIE MPHUBEACHHBIX TaOMuUI, TpaduKoB
3aTeM aHAJIM3UPYIOTCS B TEKCTOBOM (hopme
3akmroueHune (1esrecooopa3Ho HamrMcarh B (hopMe BBIBOJIOB)
Cnucok UCToNb30BaHHOM JIUTEPATYPhI M HCTOYHUKOB (OnbImnorpadmst)

OdopmiieHre ¥ HayYHBIN anmapar
PaGoTta OTKpBIBa€TCS TUTYJIBHBIM JIMUCTOM. THUTYIBHBIA JIUCT CONEPIKHUT

uHdopmarmio o0 ydeOHOM 3aBeAeHUM, THe BhImoiaHeHa paborta (Kabapamno-
bankackuit rocynuBepcuteT uMm. X.M.bepOekoBa), ero moapasaeneHun, KOTOpoe
OCYIIECTBIISIET PYKOBOJACTBO (Kadempa HEOpraHWYeCKON W (PU3NYECKON XUMUM),
TOYHYIO (OpPMYITHUPOBKY TeMBbI, cBeneHus o0 aBtope (damwmmusi, u. oO.,
aKajgeMu4ecKas Tpyra), Kypc, HHCTHTYT. Kpome TOro, MOKHBI OBITH YKa3aHBI
JOJKHOCTh, y4Y€HAsl CTETICHb WJIM yYE€HOE 3BAaHUE HAYYHOTO PYKOBOIUTENS, €ro
dbamunus, u.0., Mecto (r. Hanpuuk) u rog Hanucanus pedepara.

Hayunbiii anmapat kypcoBoil paOOThl JOJKEH OTBEYaTh TPEOOBaHMSIM,

MIPUHATHIM B pab0Tax HAYYHOT'O COJIEPKAHUS.
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Hcnonw3oBanue B TEKCTE KypcOBOM pabOThl LMTAT, HAWOOJiEe Ba)KHBIX
(aKTOB U CTATUCTUUYECKUX IMOKa3aTejed, 0COOEHHO TalIuIl, a TakkKe TI'pa(uKOB
JOJKHO OBITh MOAKPEIJICHO CChUIKOM Ha MCTOYHUK JTMOO BHU3Y CTPAHUIIBI, JTUOO B
KOHIIe paboThl B crnenuanbHoM pazzaene. I[lpumepsr: CumopoB M.H. Cdepa
mnatHeiX yenyr B PO. M., Crynent, 2009, C.34; Banoa .M., ykas. cou., c. 45
(ecnmu  cchUIKa JaBasiach  panee). JlJIs  MHOCTPaHHBIX HMCTOYHUKOB  TIPH
HEOJHOKPATHBIX CChUIKaX yKasbiBaeTcsa: Op. cit u ctpanuna. Ilpu ccpiikax Ha
CTaThbU B TEPUOJAMYECKUX H3JAHUSX BHAYAJle YKa3bIBAE€TCS aBTOP M Ha3BaHHE
CTaThH, a 3aT€M B CKOOKaX — BBIXOJIHbIC JJaHHBbIE COOCTBEHHO WM3JIaHUS /*KypHaa,
raszerTbl, COOpHHKA/.

Cnucok nurepatrypbl U ICTOUHUKOB MPUBOJAUTCS B KOHIIE KypCOBOM pabOTHI
U cocrtapisieTcs: 0o B aipaBUTHOM TOpsiAKe, MO0 C pa3OMBKOW MO XapakTepy
U3IaHui /oQuIManbHbIe JOKYMEHTHI, MOHOTpaduu, CTaThbH, CTAaTUCTUYECKUE
UCTOYHUKHU, TIepuouKka, MHTEpHET.

OO0BEM paboThl U CPOKHU €€ crauu

O6BeM KypcoBoit paboThl — 25-30 cTaHAAPTHBIX CTPAHUIL (B KaXKI0H OKOJIO
30 cTpok no npumepHo 60 3HakoB). Beryrienue, 3akiroueHre — 1o 2-3 CTpaHUIIBI.

Cpok cimaum B OCEHHEM cemecTpe — 70 1 jnekabpsi, B BECCHHEM CEMECTpe —
1o 1 mas. OdopmienHas paboTa caaeTcs penoaaBaTeio.

Jlo Haydana 3a4eTHOM CEeCCHMU HAay4YHBIH PYKOBOJIUTEIHh MPOBEPSAET paboTy U
BBICTABIISIET OLIEHKY B (hopme 3adeta. [JopaboTka 4MCTOBOrO BapuaHTa C IIEJBIO
yCTpaHEHHUs UMEIOIINXCS HEJIOCTATKOB B MPUHITUIIE BO3MOXHA, €CJIM padoTa cliaHa
B YCTaHOBJICHHBIE JIEKAaHATOM CPOKH.

8. Mamepuaﬂbno-mexuuuec'xoe obecneuenue 0ucuummubt

1.1. TpeOoBaHHusI K MATEPUAIBHO-TEXHUYECKOMY O0ecIe4YeHUIo

Jns peanuzanuu paboueil mporpamMmbl JUCLUIUIMHBI UMEIOTCS CIIELUAIbHbIE TOMEIEHHs IS
IIPOBEACHUS 3aHATUH JIEKLIMOHHOTO M CEMHMHAPCKOIO THIIA, TPYNIOBBIX M WHIAMBUIYAJIbHBIX
KOHCYJIbTAllMi, TEKYLEro KOHTPOJIsI M MPOMEXYTOYHON aTTeCTalluy, a TaKKe MOMEIIEeHUs A
CaMOCTOSATEJIbHOW pabOThl U OMEIEHUS JUIsl XpaHEHUs U MPOPHUIAKTHUECKOTo 00CITyKUBaHUS
oOopynoBanus. CrienualibHble MOMEIICHNs YKOMITJIEKTOBAHbI CTICUATN3UPOBAaHHON MeOenbio U
TEXHUUECKUMH CpeJICTBA OO0YYEHUs, CIYXKallUMH Ul IpeACcTaBieHUus MHPopMaluu O0JIbLION
ayJUTOPHUU.

I[J'IH IIpOBCACHUA 3aHATHH  JIGKIIMOHHOTO THIIA HMEITCS ACMOHCTPAIMOHHOC
O60py,[[OBaHI/Ie u y‘Ie6H0—Hal"J'I$II[HLIe nocoous. Ilo aucuuiinHe «Heoranudeckas XuMHSD
HMCIOTCA NPC3CHTALUU IO OTACIIbHBIM TEMaM KypcCa, IMO3BOJIAIOIINC HanOoJee B(I)(I)CKTI/IBHO
OCBOHTH HpeHCTaBHGHHBIf/'I y‘-Ie6HBII>i MaTcpurall.

HpI/I IMPpOBCACHNUN 3aHATHH JIEKITUOHHOT o/ CCMHUHAPCKOTO TUIIA 3aHATUH HCIOJIB3YHOTCS:
JUUECH3UOHHOE NPOZPAMMHOE 00ecneyeHue:

IlepeyeHb JTUIEH3NOHHOTO NPOrpaMMHoOro odecnedenuss KbI'y 2022
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HaumenoBanue nporpammsl, nmpaBo
HCIIOJIb30BaHUS KOTOpOﬁ
NMpeaoCTaBJasAACTCA

Crpana
MPOUCXO0XK-
AeHust

Cpok
JeHcTBUA
nporpam-

MHOI'0

odecreyeHus

Koa-Bo

JInueH3us Ha IpOrpaMMHOE
o0ecrieyeHne CpeaCTB aHTUBUPYCHOM
3aIIUTHI

Kaspersky Endpoint Security s
6usneca - CrangapTablii Russian
Edition. 1000-1500 Node 1 year
Educational Renewal License
(KL4863RAVFQ)

Poccniickas
®Denepauus

12 mecsies

1300

Jlunien3ust Ha 0PrICHOE TPOTPaMMHOE
obecrnieueHue
MoitOduc CrannapTHbIit

Poccuiickas
®denepanus

06eccpovHO

1300

JInueH3us Ha IpPOrpaMMHOE
obecrnieueHue i MoucKa
3aMMCTBOBAHUH B TEKCTOBBIX
JOKYMEHTaX pacrpoCTpaHEHHBIX
¢dbopmaroB

Antumnaruat BY3 (2000 mpoBepok)

Poccuiickas
®denepanus

12 Mmecsien

JlunieH3us Ha y4eOHYIO CHCTEMY
aBTOMaTU3UPOBAHHOTO
npoektupoBanus (CAIIP)
«"panusi»

Poccuiickas
®denepanus

12 MecsiieB

CRM-cucrema

[Iporpamma mns 9BM "1C-butpukc:
VYnpasnenue caiitom". JluieHsus
Crapt

Poccniickas
®denepanus

12 MecsiieB

19

[IpaBa Ha nmporpamMmMHOe oOecreueHue
YHUBEpCaJIbHasi CUCTEMA JIst
BCECTOPOHHETO CTATUCTHYECKOTO
aHaJM3a U BU3yaJIM3alliy JaHHBIX Ha
500 mosp30BaTeneH.

Statistica Ultimate Academic for
Windows 10 Russian/13 English na
500 nmonw3oBateneit JlokanbHas Bepcust
(Named User) ['omoBast nmutieH3ust

CIIA

12 MecsiieB

[IpaBa Ha mporpaMMHOe oOecrieueHIE
CPEICTBO pa3pabOTKU

Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License

CIIA

12 MecsiieB

34

IIpaBa Ha mporpamMMHOE obecrieueHue
s pabotel ¢ PDF-nokymenTamu.
ABBYY FineReader 15 Business

Poccuiickas
Denepauus

12 MecsmeB

15

[IpaBa Ha mporpamMMHOE obecrieueHue
JUIsL BeIGHUS! OyXTajaTepcKoro u
HaJIOrOBOI'0 y4yeTa

1C:byxrantepus rocyjapcTBEHHOTO
yupexxaenus 8 [[PO®. DnexTpoHHas

Poccuiickas
Denepauus

12 MecsiieB

16
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MOCTaBKa
JIuueH3us Ha MPOrpaMMHOE CPEACTBO-
BUIEOPEIAKTO Poccuiickas
10. Fleoped P 06eccpovHO 70
Movavi Buneopenakrop 15 SE denepanus
Academic Edition
JIuueH3us Ha MPOrpaMMHOE CPEICTBO
JIs1 3aIIMCH (3aXBaTa) BUAEO C dKpaHa Poccuiickas
11. A . ( ) B patt 06eccpovHO 70
Movavi Screen Capture Pro (Movavi denepanus
Screen Recorder)
[Lnargopma st mpoBeaeHUst .
(popma a1 poBeA Poccuiickas
12. BeOMHAPOB Derenais 12 mecsieB 1
Vuebinar yiepatt
HToro oduuii pazmep JMLEH3HOHHOT0 BO3ZHATPAXK/IEHUS:

8.2 OcobenHocTH peaqu3auMud JAUCHHUIUIMHBI ISl HWHBAJIUWAOB H JHMI C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI

JIJI CTYIEHTOB C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI CO3JIaHBI CICIHAIBLHBIC
YCIIOBUS JUIS TIONydeHUs 0Opa3oBaHWsA. B IensX JOCTYMHOCTH TIOJIYYCHHS BBICIIETO
oOpa3oBaHus MO 00pa30BaTEIILHBIM IMPOrpaMMaM HWHBAIUIAMH U JIUIIAMH C OTPaHUYCHHBIMHU
BO3MOHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM 00ECIIeUnBaETC:

1. AnbprepHaTuBHas Bepcus odunmMambHOTO caWta B cetw «UMHTepHeT» IS
c71a00BUIAIINX;

2. JIns vHBAIMIOB C HAPYIICHUSAMU 3peHus (C1ab0BHUIAIINE, CICTIHIC)

- IPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIEr0 O0ydaromeMycss HEOOXOAUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON HMH(OPMALUKU O PACIUCAHUU Y4EOHBIX 3aHSTUN; HaIU4He
CPEINCTB JUISl YCUJICHHS OCTaTOYHOTO 3peHHs, OpaljeBCKOMl KOMIIBIOTEPHON TEXHHKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBU3YaJbHOTO JOCTylna K HH(OpPMAalUH, MPOrpaMM-
CHUHTE3aTOPOB PEUH U JAPYrUX TEXHUUYECKUX CPEJICTB MpueMa-nepenaun yueOHoil nuadpopmMaiuu B
JOCTYIHBIX (popMax i CTYJEHTOB C HAPYIICHUSIMH 3PECHUS;

- 33/1aHUA JUISI BHITIOJTHEHUS HA SK3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- THCbMEHHbIE 3aJaHUs BBINOJHAIOTCA Ha Oymare, HAJUKTOBBIBAIOTCS ACCHUCTEHTY
oOyuaroumcs;

3.Ins WHBANMIOB W JHIl C OrPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI IO CIYXY
(cmabocaplmaniue, rayxue):

- HA DJK3aMEHE IMPHUCYTCTBYET ACCHCTEHT, OKAa3bIBAIOUIUN CTYICHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOIIb C Y4YeTOM HWHAMBHUAYaJIbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh
paboyee MecTo, epeBUTAThCS, MPOUYUTATh U 0OPMUTH 33/laHHE, B TOM YHCIIE 3aMUCHIBAsI MO/
JTMKTOBKY);

- 9K3aMeH MPOBOJIUTCS B MUCHBMEHHOH (opMme;

4. Jlns MHBAIMIOB M JIMIl C OTPAHMUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBBS, HUMEIOIINX
HapyIIEeHUsT OMOPHO-JIBUraTeNIbHOTO ammapaTa, CO3JaHbl MaTepHaTbHO-TEXHUUYECKUE YCIOBUS
ofecreunBaronIfe BO3MOXKHOCTh OECHpPENATCTBEHHOTO JOCTyNa oOOydarouuxcs B ydeOHbIE
MOMEIIeHUs], 00OBEKTy TUTaHUs, TyaleTHbIE W JpYrue TMOMEUICHUS YHHMBEPCUTETa, a TaKkKe
npeObIBaHUS B YKA3aHHBIX MOMEUIEHHSIX (HATMYNE PACIIMPEHHBIX TBEPHBIX IPOEMOB, IOPYJIHEH
U IPYTUX NPUCTIOCOOICHUI).

- THChbMEHHBIE 3aJ[aHUSl BBHIMOJHSIIOTCS HAa KOMIBIOTEPE CO CIEIUATH3UPOBAHHBIM
MIPOrPaMMHBIM 00eCTIeYeHUEM HIIM HAJIUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 >KEeNIaHUIO CTYACHTa YK3aMEH MPOBOIUTCS B YCTHOU (hopMme.
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OOyuaromuecs: U3 YUCIIa JUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI 00ECIICUEHBI
AIIEKTPOHHBIMU 00pa30BaTENBbHBIMU pecypcaMu B (hopMax, aJanTUPOBAHHBIX K OTPaHHMYCHHSIM
UX 3/10POBbSL.
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IIpuioxenue 1

JUCT UBMEHEHU (JIONNOJIHEHU)

B pabouyro Imporpammy o JucturuirHe «HeopraHudeckas XuMush» 1o HalpaBIICHUTO
noarotoBku 04.03.01 — Xumus; [Ipoduns Heoprannyeckass XuMust 1 XUMHSI KOOPIUHAITMOHHBIX
coeuHeHui; @uznueckast xumust Ha 2022-2023 y4ueOHbIN ro1

Hepeqenb BHOCHMBIX

Nen/n Jaement (nynxr) P H3MeHeHui (10noJTHeHui)

IIpumeyanue

OOcyxaeHa U peKOMEHI0BaHa Ha 3aceqaHuu Kadeapbl HEOPTaHUUYECKON U
buznueckor XUMMUHU TPOTOKOIT No or" " 2022r.

3aBemyromuii Kapeapoi /Kymxos X.b./




Pacnipenesienne 6a/1710B TeKYIero U py6e;xHoro KOHTPOJIst

Non Buo xonmponn Cymma bannos
/n Oowan cymma | 1-a mouxa 2-1 mouxka | 3-1 mouka
Iocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4e.
Texywuii Konmposn: 00 30 6annos 00 10 6. 00 106. 00 106.
Omeem Ha HPAKMUYECKUX om 0 009 6. om0 0036.| omOoo36.| om0odo 3 6.
3aHAmMUAX
Buvinonnenue aabopamopubix | 10 12 6amioB 40. 40. 40.
pabom
Boinonnenue  camocmosmenvhwix
3a0anuil (pewenue 3adau,
Hanucanue peghepamos, 00K1ao, om () 0096. om00036. |om00oo36 |om0Ooo3o
acce )
Pybescrvlit KoHmpoJib 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBAHHNE ot 0- 1o 96. ot 0- 10 36. | ot 0- 7o 36. | ot 0- g0 30.
KOJJIOKBUYM ot 0 mo 216. or0mo076.| or0mo76.| or0mo76.
Hmozo cymma mexkywezo u
PyberscHoz0 KOHmMpoa 0o 70bannos 00 230. 00 230 00 246
OIIEHKA «Y/IOBJIETBOPUTEIbHO»
He meHee 36 0. He meHee 12 | He meHee 12 HE MeHee
0. 0 126
OIIeHKA «XOPOIIO0» menee 70 6.
(51-69 6.) MeHee 23 6 | meHee 23 6 | MeHee 240
OIIeHKA «OTJIHYHO»
He menee 70 0. He MeHee 23 | He MeHee 23 HE MEHee

0.

0

246

[pnaoxenue 2
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KpnTepml OIICHKH Ka4vYeCTBa OCBOCHUA JUCHUIIIMHBI

bannbr
(periTUHTOBOM Pesynerar TpeboBanust ypoBHIO cHOPMHUPOBAHHOCTH KOMITETECHIIHHA
oreHKH) OCBOEHUS
OOyJaroImuiicss OCBOMJI 3HAHUS, YMEHHUS M HABBIKM BXO/IAIINE B COCTAB
KOMITETEHITHH:
-CITOCOOHOCTBIO aHAIIM3UPOBATh u HMHTEPIPETUPOBATH
pe3yiabTaThl XUMHUYECKUX IKCIIEPUMEHTOB, HAOMIOACHUN U U3MEPEHUI
(OIIK-1);
- CIMOCOOHOCTBIO TIPOBOJUTH C COOJIIOJIGHUEM HOPM TEXHHKHU
0€30MacCHOCTH XUMUYECKHH SKCTIICPUMEHT, BKJIIOYAasl CHHTE3, aHAJIM3,
W3y4YECHHE CTPYKTYphl W CBOWCTB BEIIECTB M  MaTepHaJoB,
33(?;‘*0 YCClleI0BaHKe MpolieccoB ¢ ux ydactueM (OIIK-2);
62-70 Hporenypet - CIIOCOOHOCTBIO TIPUMEHSATh PACYETHO-TEOPETHUECKUE METOIBI
32121[11‘;2) JUIS. U3Yy4EHHS] CBOMCTB BEILECTB U npoueccols C UX Yy4YacTHEM C
WCIT0JIb30BaHUEM COBpEMEHHOH BhrunucauTeabHoM Texauku (OI1K-3);
-CIIOCOOHOCTBIO IJIAHUPOBATH paboThI XUMHUYECKON
HaIlpaBJIEHHOCTH, 00pabaThIBaTh M HHTEPIIPETUPOBATH IMOJTYYCHHBIC
pe3ynbTaTbl €  MCIHOJIb30BAHUEM  TEOPETUYECKUX 3HAHUW U
MPaKTUYECKUX HABBIKOB PEIICHUS MaTeMAaTHUYECKHX U (U3HYECKHX
3amau (I1K-4);
-CIIOCOOHOCTBIO TPEACTABIATh PEe3yNbTaThl CBOEH pabOTHl B
YCTHOH M THUCHBMEHHOW (oOpMe B COOTBETCTBHM C HOpPMamMu U
IpaBUJIaMHU, IPUHATHIMU B IpodeccnoHanbHoM coobiectse (1TK-6);
3aureno (¢ | O6yuaronmiicst nposiisier kommerennuu OIIK-1; OIIK-2; OIIK-3
36-61 npouenypoil | OIIK-4 OIIK-6, 5o He B TOTHOM 00beMe BXOJSIINX B MX COCTAB
caayu JericTBrii. OOyJaroUiicss MOXKET IOMYCTUTh HEKOTOPHIE HETOYHOCTH,

IIpuioxenne 3
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3a4era) HerpyObIe OLIMOKH, 3aTPYIHATHCS B M3JI0KSHUHA MaTepUaa, HO MPaBUIbHO
OTBEYaTh HA 33J]JaBaEMbIC €My BOITPOCHI.
Mmenee 36
6aiia He 3auTeHo | KommereHuun He copMUpOBaHEI

«3aumeno» BbICTaBIsETCS O0O0ydJaromeMmycs,

MNpOACMOHCTPUPOBABIIEMY IIOJHOC, BCCCTOPOHHCEC, OCO3HAHHOC IIPABUJIBHOC 3HAHHC

MPOrpaMMHOTO MaTepHalla M M3JI0XKHMBIIEMY OTBET JIOTMYHO, TPaMOTHO, YOEIUTEIbHO, TOTOBOTO K JajbHEiIIeMy mpodeccnoHalbHOMY

COBCPIICHCTBOBAHMUIO.

HpI/I OTBETC O6y‘-IaIOHII/II\/'IC$I MOKET OOIMYCTUTb HEKOTOPBIC HCTOYHOCTH, H€FI)Y6I)I€ OHII/I6KI/I, 3aTPYAHATHECA B CaMOCTOATCIIBHOM M3JIOKCHUHN
Marcpuraia, HO MPaBUJIbHO OTBCYATHL HaA 3aJaBAC€MbIC €MY BOIIPOCHI, B PE3YyJIbTAaTC HABOJAIIMWX BOIIPOCOB C NOMOIIBLIO MPCIOAABATCIIA UCIPABIATH

JOMYIICHHBIC OIIMOKU ¥ HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABICHO oOOyyaroumieMycs, OOHapyKHBIIEMY HEMOJHOE, HEOCO3HAHHOE 3HAaHHE Y4eOHO-IPOrpPaMMHOTO
Marepuana, JOMyCKaloleMy rpyoble OmMOKH, HECTIOCOOHOMY CaMOCTOSATEIbHO H3JIOKUTH OTBET HAa BOMNPOC, OTBEYAIOIIEMY HENpPAaBUIBHO WM HE
JAIONIEMY OTBET Ha 3aJaHHBIE BOMPOCHL. [[eMOHCTpUpyeMBIii ypOBEHb 3HAHUN HE MOXKET OBITh MPU3HAH TOCTATOYHBIM Ui MPOdeCcCHOHATHLHOM

JACATCIBbHOCTH.
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IIpuioxenue 4
Kpurtepuu onieHKkn KadecTBa 0CBOCHHS AMCUMILIMHBI «O01Iasi M HeOPraHU4YecKass XMMHsD)
Onucanue nokasareeil H KpUTepreB OLCHUBAHUS KOMIIETEHUMI HA Pa3JIMYHbIX 3TANAX UX ()OPMHPOBAHUS
OcHOBHBIMU 3Tanamu (OPMUPOBAHHS KOMIIETEHIIMHA NPU M3YYCHUH CTYAEHTAMU AMCHUILUIMHBI SBIISIOTCS TOCIEIOBaTENIbHOE (HOPMHUPOBAHUE
pe3yabTaToOB OOyUeHHs MO TUCHUIUIMHE. Pe3ynbTar arrecTanuu oOydYaromIMXCsl HA Pa3iiMyHBIX ATanax (GOPMUPOBAHHS KOMIIETECHIIMH TOKa3bIBAcT
YPOBEHb OCBOEHHUSI KOMIIETEHIIMIM 00Yy4atOIUMHUCH.

Kon PE3VJIbTAT KPUTEPUU U TTIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUSA
KOMIIeTeHIIUH OBYYEHUA CooTBeTcTBHE YPOBHEHl OCBOCHHE KOMIIETCHIMM IUIAHHUPYEMbIM pe3yJbTaTaM O0yYeHHMsl M KPUTEpHAM HX
mo JUCHUIIJIMHE OLCHKH
(MozmyJr0) KOMIIETCHIIUS TOPOTOBBI 0a30BbIH NMPOABUHYTHIN
He copMupoBaHa
IIKAJIA N0 TPAAMIHOHHOMH NATHOANJILHOM cucTeMe
HEAOMYCK I HEYOBJICTBOPUTEIBHO | YIOBJIETBOPHTEIHHO I XO0pOoIIo OTJINYHO
mKaJa 1mo 6aﬂﬂbH0-peﬁTHHFOB0ﬁ CUCTEME
0-35 36 — 60 61 — 80 81-90 91 -100
OIIK-1. 3HaTh: He 3naer 3Haer u cMoCOO€H | 3Haer u crocoOeH | 3maer u  cnocoOeH | 3maer u  crocoOeH
Cnocoben -METO/bI aHAIM3UPOBATH W | aHAIM3UPOBATh W | aHAJTU3UPOBATh U | aHaJIU3UpPOBaTh u
aHaM3upoBaTh | WIAHHPOBAHHA MHTEPNPETUPOBATH MHTEPIPETUPOBATh | UHTEPHPETUPOBATH MHTEPIPETUPOBATH
u OKCIICpUMCHTA, 5 pE3yIbTaTEhI, HO | pe3ylIbTaThl pEe3yIAbTaThI PE3yAbTATEI
uHTepnpeTupo | TOCTPOCHIE MOLCIeH JOITyCKAET HETOYHOCTH | SKCIIEPUMEHTA,  HO | DKCIIEPUMEHTA.  3HAeT | XUMUYECKUX
M3y4aeMBIX 00HEKTOB
BaTh 1pu IJIaHUPOBAHUH | NOMYCKAET 3aKOHOMCPHOCTH SKCIICPUMECHTOB,
pe3ynabTaThl ~MCETOZBI 9KCIICPUMCHTA, HETOYHOCTH B | IPOTEKAaHUsI XUMHYECKUX | HaOJIFOACHUN u
XUMHYeckux | cAeTeMatusaiun - u OmMOKK MPH AHATM3E | pacyerax — CBOMCTB | MPOLECCOB C YHACTHEM | y3mepeHHuii.
SKCIEPUMEHTO anaimsa 1 CHCTCMATH3ALMH | BCIICCTB. BEIIECTB PasIMMHON | 3paer  3akoHOMEpHOCTH
B, HAOJIFOICHHIA pe3ylbTaToB pe3yIbTaToB [IPUPOJILL, HO JMOIYCKACT | nporekaHust XUMHUYECKUX
—— XUMHUYECKOTO IKCIIEPHMEHTA. OTIEIbHBIE  HETOYHOCTH | ppopeccoB, CHOCOOBI HX
DKCIIEpUMEHTA, npu UX GOPMYIUPOBKE H HPUMEHEHUS npu
HaOr0/1eHu, OLICHKC ycIoBHii pEIIEHUH  NPAKTUYECKHX
W3MEPEHUH, a TaKxKe TPUMCHUMOCTH ~ — STHX | 3352 B obnactu
pe3yabTaToB 3aKOHOMCPHOCTEH  IIPH | dyyyameHTaIBHOM u
pacuera CBONCTR PEIICHHH  KOHKPETHBIX | noyycnanHoi XMMUH
XMMHUYECKUX 3a/1a4.
BEILECTB u
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MaTepUAIIOB.

YMers: He ymeer | He ymeer Ymeer pewats | YMeer 00OCHOBBIBAThH | YMeeT KpUTHYECKU
-IJIAHUPOBATH HHTEPIPETUPOBATD yueOHBIe 3aJlauu, | BEIOOpP CPENCTB pELIeHUs | aHATM3HUPOBAThH
OKCIICPUMEHT Ha PEIYIBTATHI HMUTUPYIOIHEC KOHKPCTHBIX 3a1a4 | pE€3yJIbTAaThl OTACIIbHBIX
OCHOBE aHaJI3a OTHOCHUTEIHHO peanbHBIE  cUTyaluu | MpodeccuoHamTbHON 9TAIoB HaYYHBIX u
JIMTCPATYyPHBIX IMPOCTBIX XUMHUYCCKUX N3 IMPaKTUKU HUP ACATCIIBHOCTH HAa OCHOBE | HAYYHO-TCXHOJIOTHUYCCKUX
TAHHBIX, MIPOIIECCOB C TEOPETHUECKUX WCCIIEZIOBAaHUN Ha
aHaJIN3UPOBATH U MCIIOJIH30BAHUEM TIpecTaBIeHU I MpeaMEeT UX COOTBETCTBUS
000011aTh 00IIUX TPECTaBICHUIA TPaIUIMOHHBIX U HOBBIX | TEOPETUYECKUM
pe3yabTaThl Y 3aKOHOMEPHOCTEH, pazaenoB XUMUHU MPEJCTaBIEHUIM
OKCIIEPUMCEHTA, HN3y4acMBbIX B paMKax XUMHYECKOH HAYKU,
hopmynrpoBaTh 0a30BBIX XUMHIECKHX YMEET MPOBOJAUTH IIOUCK B
BBIBObI JUCHUILINH, YMECT MMATEHTHBIX 0a3ax JaHHBIX
-HHTEPIPETUPOBATH peuaTs TUIIOBLIE

pe3yabTaThl 3a1a4um U3 0a30BBIX

COOCTBEHHBIX KypCOB XHUMHUH

9KCIIEPUMEHTOB U

pacuerHo-

TEOPETUUYECKUX paboT

C MCII0JIb30BaHUEM

TEOPETUYECKUX OCHOB

TPaJULHUOHHBIX U

HOBBIX Pa3IeoB

XUMUHI

Bnaners: He He Bnageer HaBbikamu | Bnajmeer HaBbIkamMu Bnaneer HaBbikaMu CniocoOeH poBeCTH
-HaBBIKAMH BJIazieerT BOCITPOM3BEICHUS aHaIM3a Hay4qHO- aHalu3a Hay4HO- aHaJlu3 Hay4HO-
IJTAHUPOBAHMS, OCBOEHHOT'O y4eOHOTO | TEXHHUYECKOH TEXHUYECKOU TEXHUYECKOU

00001IeHHS Martepuaa 1o nH(OpMAITHH 110 uH(bopMaIuu 1Mo o0muM | “HHOPMAITUH O OOIIIM
pe3ynbTaToB OCHOBHBIM 001MM pazaenam pas3zenaM XUuMHUH, HO pas3zenaM XuMHUH U
aHanm3a XUMHUYECKUM XUMUH, HO JOIYCKAeT HETOUHOCTH TPaMOTHO

JIUTEPaTyPHBIX JUCLUTUIMHAM UCTIBITHIBAET Y UHTEPIPETALNT WHTEPIIPETUPOBATD
JaHHBIX, 3aTpyAHEHUS IPU UX | OTHENBHBIX PE3YJIBTATOB | PE3yJbTaThl OTACIBHBIX
COOCTBEHHBIX PUMEHEHUH K pabort B 3TanoB padorT c
9KCIEPUMEHTAIIBHBIX PELIEHUIO peabHBIX npodeccruoHaNbHON MPUBJICICHUEM CBEICHUM
U PacyueTHo- 3a1a4 cdepe nesTenbHOCTH U3 TPaAULUOHHBIX U

TCOPCTUYCCKUX pa60T

HOBBIX Pa3JIcjI0B XUMUHN
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XUMHYECKOU
HaTPaBICHHOCTH
OIIK-2. 3HaThb: He3naer | He3naer oGmiue 3Haer 0 Merojax | 3Haer CTaHJapTHBIC | 3HACT HECTaHIAPTHBIC
CrnocobeHn -OCHOBHBIC  MpaBHJA npaBuia 0e30MacHOr0 | TIAHUPOBAHMS METOAbl  IJIAHUPOBAHUS | METOJBI TUIAHUPOBAHMSI
IIPOBOJIHUTS C MIPOBEICHHS oOparieHus ¢ JKCIIEPUMEHTA, 0 | DKCIIEpUMEHTA, HUMEET | IKCIIEpUMEHTa
cobmoneHmer | XMMHIECKOro peakTuBaMu U CYIIECTBYIOIINX obmiee mpeacraBieHue o | Mimeer mpencraBieHue o
HOPM TEXHUKH JKCIIEepUMEHTA c CIOCOOBI MeToax CYIIECTBYIOUMX METOAAX (DCHOMEHOJIOTHYECKUX |
6630 14CHOCTH COOJIOZICHUEM ~ HOPM IPE/ICTaBIICHUS MOJIETTUPOBAHUS MOJICTTMPOBAHHUSI CBOWCTB | MaTEMaTHYECKHX MOJIEIISIX
N TEXHUKHU pe3ynbTaToB CBOWCTB (sABJIEHUI) M | (SBJIEHUI) u ux | B XUMUHU u
XUMHIICCKIH 0e30macHoCTH, JKCIIEPUMEHTA. UX  WCIIONB30BAHWH | UCIOIB30BAHUH MIpH | MaTepUaIOBE/ICHHH,
OKCICPUMEHT, | pryrouas CHIHTE3, 3HaeT OCHOBHEIC OpU  HMHTEPHpPETAlUuN | HHTEPIpETaIiH MPEICTaBIISAET
BKIIIO9asd aHaJm3, U3y4eHHE HPUEMBI H METOJIbI IKCIIEPUMEHTAJIBHBIX | SKCIIEPUMEHTAIbHBIX BO3MOYKHOCTb ux
CHHTE3, CTPYKTYpPBl U CBOMCTB MIPOBEICHUS JIaHHBIX. JIaHHBIX HCIIOJIb30BAHUS IpH
aHanus, BEIIIECTB u JKCTIIEPUMEHTA. WHTEpIIpeTaIu
H3yYECHUE MaTepHaJoB, 9KCIIEPUMEHTAJIbHBIX
CTPYKTYpPEI U HCCIICIOBAHUC JaHHBIX
CBOICTB IPOLIECCOB  C  HUX
BEILECTB U yqacTnem
MaTepHaIoB, YmMerb: He ymeer | He ymeeT mpoBOIuTH YMeer miaHupoBaTh YMeeT niaHupoBaTh YMeer  caMOoCTOSATENbHO
uccnenopame | “CHHTE3MPOBATH omgo-u OTZAENbHBIE ITAIIBI OCHOBHBIE 3TaIIbI IUTAaHUPOBAaTh  OCHOBHBIE
IIPOLECCOB ¢ BelllecTBa U JIBYXCTaAUNHHBIN IKCHEPUMEHTAIBHBIX | SKCHEPUMEHTAIbHBIX 3Tansbl
MaTepuabl PasHoi CHHTE3 10 pabor ¢ yuerom pabor ¢ yuerom SKCHEPUMEHTAILHBIX
HUX y4acTHEM TIPHPOIBI C npejyiaraeMon pEeKOMEeH AaIuin pEeKOMEeH AaIui paboT Ha OCHOBE aHAIHM3a
HCHOTE30BAHIEM METOZMKE C BLIXOIOM | CHIIHaHCTa Oomnee crieLuanera Oonee JUTEPAaTYPHBIX NaHHBIX O
B — LIEJIEBOr0 IPOAYKTA BBICOKOI BBICOKOH KBanu(UKaluy, | pe3yibTaTax  M3Yy4eHHS
menee 50% ot KBaJM(PUKALUK, yMEET | YMEET BBISBIIATH YACTHBIE | aHAJOTMYHBIX OOBEKTOB,
METOZIUK, 3asIBICHHOTO B CaMOCTOSITENbHO 3aKOHOMEPHOCTH Ha YMEET CTPOUTH THUIIOBBIE
~POrHO3NPOBATH METOAMKE; aHaJIU3 pac@poBbIBATH OCHOBE aHaJn3a MOIEIH Ui ONHCaHUs
PasBUTHC 1 OLCHKY MTOJy4EHHOI0 NOJTydaeMble COBOKYITHOCTH 9KCIIEPUMEHTAIIBHBIX
aBAPHIHBIX CHTyallnH BEILIECTBA OJHUM M3 IKCIIEPUMEHTAJIbHBIE | MOJTYYEHHBIX JaHHBIX u
C HOSHIMH CTaHJApTHBIX JaHHBIE U 9KCIIEPUMEHTAJIbHBIX MPOTHO3UPOBAHUS
MCTOZIOOrH prCKa. METO/I0B, JOIYCKaeT COIIOCTABJISATh UX C JaHHBIX U SABIICHUH W CBOICTB,
OTZAENbHbIE OINOKU JUTEPATYPHBIMU (bopMyTUpOBaTh YaCTHBIE | JIENaTh 000CHOBaHHbBIE
npu opOpMIICHUN JaHHBIMU BBIBOJIBI BBIBOZBI O MPUMEHUMOCTH

IIPOTOKOJIA

MOACIIN K IIOCTaBIICHHOMN
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OKCIICPUMCEHTA 3aJa4uec
Baaners: He He Bnaneer 6azoBeiMu | Bnageer 0a30BbIMH Bnaneer Bianeer nHaBblkamu
-METOJaMH BJIaJCCT HaBbIKaMH CUHTC34, HaBbIKaMU OrpaHU4CHHBIMU IJIaHUPOBAHUSA TUIIOBOI'O
HpOBeI[eHI/Iﬂ I/IILCHTI/I(bI/IKaHI/II/I u IJIAaHUPOBAHUSA U HaBbIKaMH OKCIICPUMCEHTA, aHaJI1M3a U
CTAaHJAPTHBIX U3Y4EHUS CBOWCTB aHaliu3a pe3yybTaToB | IUIAHWPOBAHUS, aHAIM3a | 00OOIIEHHUs ero
OHepaHI/H/I TUTS HECJIOXHBIX BECHICCTB THUIIOBOI'O 1 pE3yJIbTaTOB TUIIOBOI'O PE3YJILTATOB
OHpeI[eJ'IeHI/Iﬂ OKCIICPUMEHTA OKCIICPpUMEHTA
XUMHUYECKOTO "
(dazoBoro  cocrama
BEIIIECTB u
MaTepuajoB Ha HX
OCHOBE.
OI1K-3. 3HaTh: Hesnaer | He 3maer ocHoBHBIE | 3HaET OCHOBHEIC | 3HaeT OCHOBHBIC | 3HAET OCHOBHEBIE
Criocoben - TEOPETUYECKUE U c1oCco0bI c11ocoObI crnocoObl MPUMEHEHHS | clTOCOObl  IPUMEHEHUs
NPUMEHSATH MOJTYIMIINPUYECKUE IIPUMEHEHUS IIPUMEHEHNUS pacyeTHo- pacyeTHo-
pacueTHO- MOJIENH NPH pacyeTHo- pacyeTHo- TEOPETUYECKUX TEOPETUYECKUX
TEOPETHYECKHE | PEIICHUH 3a/1a4 TEOPETUYECKUX TEOPETUYECKUX METOJOB JJI1 U3y4EHUsl | METOJOB JUIsl U3y4YEHUs
METOIbl  JJisi | XUMHUYECKOU METOJIOB JUISL | METOJIOB JUISL | CBOMCTB  BEIIECTB M | CBOWCTB  BELIECTB U
U3y4EeHHs HaIlpaBJIEHHOCTH U3Y4EHUs  CBOMCTB | U3yYEHHUsI CBOICTB | POIIECCOB c UX | IPOLIECCOB c ux
CBOICTB BEILIECTB. BEILIECTB. Y4aCTHEM. Y4acCTHEM c
BEILIECTB u HCII0JIb30BAHUEM
MPOIECCOB  C COBPEMEHHOM
X y4acTHUEM C BBIYUCIIUTEIIBHON
HCIOJIb30BAHKUE TEXHUKH.
M
COBpPEMEHHOH | YMeThb: He ymeer | Ymeer B 00uem YMeeT npuMeHATh VMeer IPUMEHSITh VYmeer B mo.1HO# Mepe
BBIYMCIUTENIbH | ~MCHOIb30BaTh UCII0JIb30BATh pacyeTHo- pacyeTHo- UCII0JIb30BATh
Ol TEXHUKU CTaHIapTHOC CTaHIapTHOE TEOPETUYCCKHUEC TEOPETHYCCKHE METObI | CTAHAAPTHOC
MIPOrpaMMHOE IIPOTPaAMMHOE METOJIBI IS JUISL N3y9YEHHs CBOMCTB | MPOrPaMMHOE
obecrnievueHue mpu obecrieyeHue npu U3YYEHHs CBOMCTB BEIIECTB U IPOLIECCOB ¢ | OOECIIEUeHHE IpH
PCHICHUH 3a1a4 peuiCHUN BEIIECTB. HX Y4aCTHUEM. peUICHUHN 3a4a4
XUMUYECKON OTPaHUYEHHOTO XUMHUYECKOUN
HaIpaBJIE€HHOCTH Kpyra 3ajay HaIpaBJIEHHOCTH
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XUMHUYECKON
HaIIPaBJICHHOCTH
Baanern: He He Bnageer B monnHoi | Bnaneer nekoropeiMu | Brnaneer xopouio | Brnaneer B monHoi Mepe
-OCHOBHBIMH BJIaJiceT mepe HaBbIKAMU | METOJAMU PELICHUS | METOLAMHU pelIeHus | METOJaMu pemenus
METOJIAMU PELICHUS paboThl C | 3aa4 XMMHUYECKOW | 3a1a4 XUMHYECKOH | 3a/1a4 XUMHYECKON
3a/1a4 XUMHYECKOMN IIpOrpaMMHBIM HaIIPaBJICHHOCTU C | HAIIPABJICHHOCTH C | HAIIPaBJIECHHOCTH c
HAIIPABJICHHOCTH C o0ecreuCHHeM  IIPH | ycIoIb30BaHAEM UCII0JIb30BAHUEM HCII0JIb30BAHUEM
HCIIOJIb30BAHUEM PasJIMIHBIX pacu€Tax | cnenuanu3upoBaHH | CHEHUAIM3UPOBAHHOTO | CHELUAIM3UPOBAHHOTO
CIIEUAITM3UPOBAHH XUMHYECKOH Oro IpPOrpaMMHOIO | IIPOrPaMMHOIO MIpOrpaMMHOTO
OTO TIPOTPAMMHOTO HaIpaBJICHHOCTH obecrieueHus obecrieueHus obecrieueHust
obecrneyeHus
OIIK-4. 3HaTh: He 3naer | He 3HaeT oCHOBHBIX 3HaeT He B MOJIHOM 3Haer XopoIo MPUEMBbl | 3HAET B MOJIHOK Mepe
Crniocoben -CIIOCOOBI [PUEMOB Mepe CIIOCOOBI TUTAHUPOBaHKE PabOTHl | PUEMBI INITAHUPOBAHUS
IUTAHUPOBATh HHTCPIIpECTAlINHN HHTEPIIPpCTAINN HHTCPIIpETalluHu XUMHAYECKOU SKCIIEpUMEHTA
paboThI pe3ynbpTaToB pPE3ynbTaTOB pe3ynabpTaToB HAIPaBICHHOCTH, XUMHYECKON
XUMHAYECKOUI XUMHUYECKUX XUMHYCCKHUX XUMHUYECKUX crocoOb1 00paboTKM 1 | HAIIPaBJICHHOCTH,
HAITPaBJIEHHOCT | HAOMIOAEHUH C HaOIOACHNH HaOJII0ICHU UHTEPIIPETALINT crocoObl 00paboOTKH 1
1, 00pabaThI- HUCIIOJIE30BaHUEM MOTYYCHHBIX HHTEpIIpETAlNU
BaTh U usnyeckux pe3yIbTaTOB. ITOJTy4YE€HHBIX
WHTEPIPETUPO | 3aKOHOB U pe3yabTaTOB C
BaTh MPEACTABICHUI HCII0JIb30BAHUEM
I1OJIy4ECHHBIE TEOPETUYECKUX 3HAHUI
pe3yJbTaThI C U MPAKTUYECKUX
HCII0JIb30BAHNUE HAaBBIKOB PELICHHUS
M MAaTeMaTUYECKUX U
TEOPETUUECKUX buznyeckux 3aaad.
3HAHUM U Ymern: He ymeer | YMeer nump 4acTU9HO | YMEET IpH MTOMOIIN YMeeT caMOCTOATENBHO ‘YMeeT B IOIHON Mepe
NpakTHYecKnux | -00pabarbiBaTh 00pabaThIBaTh KOJLIer o0OpabartbIBaTh CaMOCTOATENLHO
HaBBIKOB JKCIIEPUMEHTAJIbHBI SKCIIEpPHMEHTabHBIE | 00padaThIBaTh DKCIEPUMEHTAIbHBIE 00pabarbIBaTh
peleHus € JaHHbIE JAHHbIE XUMHUUECKOM | DKCIIEPUMEHTAIBHBI | TaHHBIE XUMHUYECKOMN AKCHEPUMEHTAIbHBIE
MareMaruueck | XUMHUYECKOM HampaBJICHHOCTH C € JaHHbIE HampaBJICHHOCTH C JAHHBIE XMMHYECKOU
UX U HAINPABJIEHHOCTH C UCIIOJIb30BAHUEM XUMUYECKOU HCII0JIb30BAHUEM HAIpPAaBJICHHOCTH C
HCIIOJIb30BAHUEM CTaHJIapTHBIX HaIIpaBJICHHOCTH C CTaHJIapTHBIX WCII0JIb30BAHNEM
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bu3nIecKux CTaHJIapPTHBIX croco6oB HCII0JIb30BAHUEM croco6oB CTaH/IapTHBIX CIIOCOOOB
3aja4 croco0oB armnpoKCUMaIuu CTaHIapTHBIX armnpoKCUMaIuu arnmpoOKCUMALIMHU
armpoOKCUMAaILUU YHCJIICHHBIX CII0CO00B YHUCJICHHBIX YHCJICHHBIX
YHCJICHHBIX XapaKTEPUCTHK. armnpoKCUMaIuu XapaKTEPHUCTHK. XapaKTEPUCTHK.
XapaKTEPUCTHK. YHUCJICHHBIX
XapaKTePHUCTHK.
Baagers: He He Bnageer 6azoBeiMu | Brnajeer wactuano Biageer xoporio Bianeer B nonHoit mepe
-0a30BBIMU BJIJIEET 3HAHUSAMH B 001acTH | 6a30BBIMH 0a30BBIMU 3HAHUSMHU B | 0a30BBIMU 3HAHUSIMU B
3HAHUSAMU B MaTeMaTHUKU 3HAHUSIMHU B 00IacTH MaTeMaTUKH U | 00JaCTH MaTeMaTUKH 1
obnactu obnactu buzukK npu ¢buzuky npu
MaTeMaTHUKU u MaTeMaTHUKU 1 MJIaHUPOBAHUH paboT MJIAaHUPOBAHUH padOT
buzuku pu bu3uku npu XUMHUYECKON XUMUYECKON
IJTAHUPOBAHUHU MJIAHUPOBAHUU HaIpPaBJIECHHOCTH HAaIpPaBJIECHHOCTH;
paboT XUMHUYECKOH paboT XUMHUUYECKOU
HAIpPaBJIECHHOCTH HAIPaBICHHOCTH
OIIK-6. 3HaTh: Hesnaer | He 3naer 3Haer ¢ oMOUIBIO 3Haer XopoIo CIIOCOObI | 3HAET B MOJNHOK Mepe
Cnocoben -CII0COOBI CTaHJapTHBIE (POPMBI | KOJIIEr CITOCOOBI peICTaBICHUS CITOCOOBI
MPEACTaBISITh IpCACTaBICHUA MMpEaACTaBICHUA MNpEaACTaBJICHUA pe3ynbTaToB pa60T],1 B MMpEaACTaBICHUA
PE3yIIbTAThI pe3ynbTaToB pe3ynbTaToB pabOThl | pe3yJabTAaTOB BUJIE OTYETA 110 pe3yNbTaTOB PabOTHI B
CcBOEH pa60T1,1 pa6OTBI B BUJIC B BUJIC OTUCTA. pa6OTBI B BUJIC CTaH;[apTﬁoﬁ (bopMe B BUJIC OTUYECTA I10
B YCTHOU U OTYeTa MO oT4eTa 1o COOTBETCTBHMH C HOPMaMu | CTaHJApTHOU popme B
MUCEMEHHOH cTaHAapTHOU hopme CTaHJApTHOU (hopMe | U IIpaBHJIAMH, COOTBETCTBHH C HOPMAMHU
dbopme B B COOTBETCTBHH C B COOTBETCTBHUHU C HNPUHSATHIMH B Y TIpaBUJIAMH, TIPUHSITHIMA
COOTBETCTBHMM | HOPMaMmu u HOPMaMH npohecCHOHATBHOM B IpO(eCCHOHATBHOM
¢ HOPMaMH 1 IIpaBHIIaMH, TIpaBUIIAMH, coobuiecTBe coobuiecTe
NPABIITAMH, MPHHATHIMH B NPUHSATHIMH B
[IPHMHATEIMH B npoeccroHaTFHOM pod)eCCHOHATHPHOM
Cco0011IeCTBE Cco0011IeECTBE
npogeccuoHan YMerb: He ymeer | Ymeer nuiib YMeer ¢ NoMOoIIbI YMeeT caMOCTOSITENBHO YMeeT B oJHOM Mepe
bHOM -IIPEACTABIIATH YaCTUYHO, KoJuTer MPEACTABISATh CaMOCTOSITEIIBHO
coo01ecTse Pe3yabTaThl paboOTHI HUCIIBITBIBAET MIPEACTABIIATH pe3ynabTaThl paboThI B MpeACTaBIIAITh

B BUJC TC3UCOB
JOKJIaga Ha

3aTpyAHEHUs IpU
MPEACTABICHUHN

pe3ynapTaThl paboThI
B BHJIE TE3UCOB

BUJAC TC3UCOB JOKJIaaa
Ha PYCCKOM S3BIKC B

pe3ynbTaThl paboThl B
BHJIE T€3UCOB JIOKJIaa
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PYCCKOM $I3BIKE B

pe3yNIbTaToB PabOTHI

JOKJIaga Ha

COOTBCTCTBHU C

Ha PYCCKOM SI3BIKE B

COOTBETCTBUH C B BUJIE TE3UCOB PYCCKOM SI3BIKE B HOpMaMH U COOTBETCTBHH C
HOpPMaMH U JIOKJIaJa HA PYCCKOM | COOTBETCTBUH C MpaBUJIAMHU, HOPMaMH U IIPaBUJIaMHU,
MPABUIIAMHU, SI3BIKE B HOpMaMH 1 NPUHATHIMU B NPUHATHIMU B
MIPUHATHIMU B COOTBETCTBUH C MPABUIIAMU, XUMHUYECKOM XUMHUYECKOM
XUMHUYECKOM HOpMaMu 1 NPUHATHIMU B cool1iecTBe cool1ecTse
coo01ecTse IIpaBUJIaMH, XUMHYECKOM

OPUHSITHIMU B cooliiecTse

XUMUYECKOM

coo01IecTse
Baaners: He He Bnaneer maBbikamu | Biameer B obmem Bnaneer xopoiio Bnaneer B nonHoi mepe
-HaBBIKAMHU BJIaJICET IIpE3CHTAllMH I10 HaBbBIKaAMHA HaBbIKaMM ITPE3CHTAIMN | HaBbIKaMH IIPE3CHTAIUU

MPE3ECHTALNH T10
TeMe paboThI B
YCTHOH U
MMUCBMEHHOM (hopMe B
COOTBETCTBHU C
HOPMAaMH H
MpaBUJIaMH,
MPHHSATHIME B
npodeccuoHaTbHOM
coo01ecTBe

TeMe paboThI B
YCTHOH.

MPE3CHTAINH 110
TeMe paboThI B
YCTHOM U
MUCBMEHHOM (popMe B
COOTBETCTBHH C
HOpPMaMH U
MpaBUJIaMH,
NPUHSTHIMH B
npodeccnoHaIEHOM
coo01ecTBe

1o TeMe paldoThI B
YCTHOM Y MUCbMEHHOMN
(dhopMe B COOTBETCTBHUH C
HOpPMAaMH ¥ TIPaBUJIAMH,
MPUHSTHIMH B
mpodeCCHOHATBHOM
coodmrecTBe

1o TeMe padoThI B
YCTHOM U MUCHbMEHHOMN
(hopMe B COOTBETCTBHH C
HOpMaMHU | MIPaBUIIAMH,
MIPUHSTHIMH B
npodeccrnoHaIEHOM
coobmrecTBe
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