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1 Hesapb 1 3a1a4M OCBOEHHUS TUCHHUILIMHBI.

[IporpaMma JIuCHMIUIMHBI cocTaBieHa Ha ocHoBe TpedoBanuit ®I'OC BIIO 1o
HarnpasiieHuto noarotoBku 04.03.01 Xumus. Ilpennasnadena nisi 6akanaBpoB, 0OydarOIIUXCS
1o nporpamMmam «Heopranuueckast XUMHsI 1 XUMHUSI KOOPAWHALMOHHBIX COEUHEHUID, «XUMUs
OKpYKArOIIEeH Cpe/ibl, XUMUYeCKast SKCIIEPTH3a M SKOJIOTHYECKasi 0e30MacHOCThY (TIepBBIA TO)

Lean ocBoeHUs AUCHUTUIMHBL:  [{ehi0 0CBOCHUS TUCHUTIIMHBI SIBJSIETCS TEOPETUYECKAS
U IpaKTHYecKas MOArOTOBKA CTYJEHTOB 110 OCHOBHBIM ((yHIaMEHTAIbHBIM) pa3zenaM oO1iei u
HEOPraHMYECKOU XUMHUU C YIETOM COBPEMEHHBIX TCHACHIINI pa3BUTHS XUMUYECKON HAYKH, UTO
obecrieunBaeT perieHue 3aaad oyaymieit mpoecCHoHAIbHON ACSITEIIbHOCTH.

3apaum: 3a1ayaMu HEOPTraHUYECKON XUMUH SIBIISIOTCS U3yUYCHUE:

- COBPEMEHHBIX MPEJICTABIIEHUN O CTPOECHUH BEIIECTBA, O 3aBUCUMOCTH CTPOCHUSI U CBOWCTB
BEILIECTB OT TMOJIOKEHUST COCTABJISIIONIUX UX DJIEMEHTOB B [lepronyeckoit cucteme u
XapakTepa XUMHYECKOW CBSI3H;
- IPUPOABl XUMHUYECKUX PEAKIINH, HCTIOIB3YEMBIX B MPOU3BOJICTBE XUMUUYECKUX BEIIECTB U
MaTepuaioB, KHHETHYECKOTO U TEPMOIMHAMUYECKOTO TTOIX0I0B K OTTMCAHUIO XUMUYECKUX
MIPOIIECCOB C IEJIbI0 ONITUMM3AIINN YCIOBUM WX MIPAKTHIECKOHN pean3aliug;
-BOKHEHUIIUX CBOMCTB HEOPTaHMYECKUX COCTMHEHUN U 3aKOHOMEPHOCTEN UX U3MEHEHUS B
3aBUCHMOCTH OT TIOJIOKEHMSI COCTAaBISIOMMX HMX 3yeMeHToB B Ilepumoamueckoid cucreme.
[ToArOTOBKAa  CHENMANMCTa  YAOBJETBOPSAIOMEro  TpeboBanusiM  MPOGECCHOHATBHOTO
craugapra «llemaror (memaroruueckasi NESTEIBHOCTh B c(epe HOMIKOJIBHOTO,
HAa4YaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero oOmero oOpa3oBaHMS)

(BoctiuTaTe b, YUUTENh)» YTBEPXKACHHBIM Tpukazom MuHTpyna Poccum ot 18
okTsa0pst 2013 1. N 544n

2 Mecro nucuumiunbl B ctpykrype OOII BITO

JlucuumimHa OTHOCUTCS K 00s13aTenbHOM yacT yueOHoro nukia — b1.0.06.01 moxyns
«XUMHS» 1 OCHOBBIBAETCS HA 3HAHUSIX, HABBIKAX M YMEHHUSX, IPUOOPETECHHBIX B PE3YJIbTATE
OCBOCHMS XUMHUH, GU3UKH U MATEMATUKH B CPEHEN IIKOJIE. Y CIIEITHOMY OCBOEHHIO
JTUCHUILTMHBI COMYTCTBYET MapajuieIbHOE U3yYeHHEe (PU3MKU U MAaTEeMaTUKU Kak 0a30BBIX
€CTECTBEHHOHAYYHBIX TUCIUILINH.

Nzyuenue pucuumnnnabl «Heopranudeckas XuMus» Kak Mpe/IIeCTBYIONIEH cOCTaBIsSET

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

N3yueHne naHHOW MAMCUUIUIMHBI HAMpaBICHO HAa OCBOEHHE OOOOUIEHHBIX
TPYJAOBBIX ()YHKIIHIA
IIC «llemaror (memaroruueckas AEATEIBHOCTh B cdepe ITOIIKOIBLHOTO,
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOINEro, CpPEJHEro O0OIIero oOpa3oBaHMS)
(BocnuTaTe b, YUYUTENh)» YTBEPXKACHHBIM mpukazom Muntpyna Poccum ot 18
okTsiops 2013 1. N 5445 OT® - Tlemarormueckas AESITEIBHOCTh TIO
MPOEKTUPOBAHUIO U peain3aliui 00pa3oBaTENIbLHOTO MPoIecca B 00pa30BaTelbHbIX
OpraHu3anusaX AOIIKOJbHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEIHETO
oO1iero oOpazoBaHus



3 TpeOoBaHud K pe3yJibTATAM OCBOCHHS COACPKAHUA TUCHUILIMHBI
3.1.971emMeHThI 00111eKyIbTYPHO-NIPO(eccnonabHbIX KoMmneTenumni (OIIK),
¢dopmMupyeMbIX JTAHHOM TUCHHUILIHHOM
OIIK-1. CnocoGeH aHanu3upOBaTh U HHTEPIPETHPOBATH PE3YIIbTATHl XUMHUYECKUX
9KCIEPUMEHTOB, HAOIIOACHUN U N3MEPEHUI

OIIK-2. Cioco6eH mpoBOAMTH C COOTIOACHHEM HOPM TEXHUKH 0€301aCHOCTH
XAMUYECKHAN IKCTIEPIMEHT, BKJIIOUAsi CHHTE3, aHAJIN3, U3YYEHHE CTPYKTYPhI H CBOICTB BEIIECTB
Y MaTepHajoB, HCCICTOBAHHUE IPOIIECCOB C UX YIaCTHEM

OIIK-3. Cnoco0GeH NpUMEeHSTh paCUeTHO-TEOPETUUECKUE METOIBI ISl U3yICHUS
CBOWCTB BEIIECTB M MPOIIECCOB C UX YYACTHEM C UCIIOJIB30BAHUEM COBPEMEHHON
BBIUMCIIATEIBHON TEXHUKU

OIIK-4. Cnoco0eH miaHupoBaTh pabOThl XUMUUYECKOMN HANpPaBIECHHOCTH, 00padbaThIBaTh
Y MHTEPIIPETUPOBATH MOyYSHHBIE PE3YIbTATHI C UCTIOIB30BaHUEM TEOPETUIECKUX 3HAHUHN H
MPAKTUYECKUX HABBIKOB PEIICHUSI MATEMAaTHYECKUX U (PU3NIECKUX 33129

OIIK-6. Cioco6eH mpecTaBisATh Pe3ylbTaThl CBOEH pabOThI B YCTHOM M MUChMEHHOM
(dbopMe B COOTBETCTBHY C HOpMaMH U TIPAaBUIIAMH, TPUHATHIMHU B TPO(PeCCHOHATBHOM
cooOuiecTse

3.2.Pe3yabTaTsl 00pa3oBanusi, GopMupyeMoro J1aHHOM JMCUMILINHON
3.2.1.B pe3yabTaTe 0CBOECHUS JUCHUNIMHBI 00YUAIOUIUIICS T10JI2KEH 3HATD:

-OCHOBBI COBPEMEHHBIX TEOPHUIl B 00JIaCTH HEOPTraHWYECKONW XUMHH M CIIOCOOBI MX MPHUMEHEHUS
IUTSL PEIICHUST TEOPETUIECKUX U IPAKTUIECKUX 33]1a4 B JIFOOBIX 00JIACTSAX XUMHH;

-OCHOBHBIC TTOHSATHUS ¥ 3aKOHBI XUMHUH, TEPMUHOJIOTHIO 1 HOMEHKJIATYPY BaKHEHIIINX
XAMUYECKUAX COCTUHCHHIA;

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

- IPUPOJTY ¥ THUITBI XUMUYECKOH CBSI3U;

- METOJIOJIOTHIO MPUMEHEHHS TEPMOJINHAMHYECKOTO U KHHETUYECKOTO TIOJXO0JIOB K OTIHCAHUIO
XUMUYECKHX TPOIIECCOB;

- CIieU(HKY CTPOCHUS M CBOMCTBA KOOPIUHAIIMOHHBIX COCAMHEHUIA,

-XapaKTEPUCTHKY DJIEMEHTOB U X BOKHEHIITUX COCTNHEHHI,

- 3aKOHOMEPHOCTH U3MEHEHHMSI (PU3UKO-XUMHUYECKUX CBOMCTB MPOCTHIX M CJIOXHBIX BEIICCTB B
3aBHCHUMOCTH OT ITOJIOKEHHSI COCTABIISIOIINX UX AJIeMEHTOB B [lepuouueckoii cucreme;

- OCHOBHBIC TPaBUJIa OXPaHbI TPYJa U TEXHUKU OE30MaCHOCTH MIPU PadOTE B XUMHYECKOU
J1a00paToOpUH

3.2.2.B pe3yabTaTe OCBOCHUS JUCHUIIIMHBI 00Y4AIOIIUICS T0JI2KEH YMETh:
-CaMOCTOSITENIbHO CTaBUTh 33/1a4y MCCIEIOBAHUSA B XUMHUUECKUX CHCTEMaX, BBIOMPATh
ONTUMAJIbHBIE TIYTH U METO/bI peIlIeH!s M0J00HBIX 33]Jau KaK HKCIIEPUMEHTAIbHBIX, TaK U
TEOPETUYECKUX;
-00Cy)KJaTh pe3yNbTaThl UCCIEI0BAHUM, OPUEHTUPOBATHCSA B COBPEMEHHOMN JIUTEPATypE IO
HEOPraHM4eCKON XMMUH, BECTH HAYUYHYIO JUCKYCCHIO 110 BOIIPOCAM HEOPraHUYECKON XUMUU.
paboTaTh ¢ XMMUYECKMMH PEAKTHBAMU, PACTBOPUTENAMH, 1a00PATOPHBIM XUMHYECKHM
obopynoBaHueMm;
- IPOU3BOJIUTH PACUETHI, CBA3AHHBIE: C IPUTOTOBIECHUEM PAaCTBOPOB 33JaHHOM KOHIIEHTPAIVH,
OTPEJEIICHUEM TEPMOJINHAMUYECKUX U KUHETUYECKUX XapaKTEPUCTUK XUMUYECKUX IIPOLIECCOB,
OTIpeieIeHneM CTeXUOMETPUH XUMUYECKUX PEAKIIMiA, OllpeieNieHHeM YCIOBUNA 00pa30BaHUs
0CAaJIKOB TPYZIHOPACTBOPUMBIX BEILIECTB U 1Ip.;
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- HCTIOJIB30BATh NPUHIIHI IEPUOTUIHOCTU U [leproandeckyro cucteMy AJs peACKa3aHus
CBOMCTBA MPOCTHIX U CIOKHBIX XUMHUECKUX COCIMHEHUI 1 3aKOHOMEPHOCTEH B X U3MEHEHUH;
- IPOBOJIUTH MPOCTON y4eOHO-HUCCIIE0BATENILCKUIN SKCIIEPUMEHT Ha OCHOBE BJIa/ICHHS
OCHOBHBIMH IIPHEMaMU TEXHUKU paboT B 1aOOpaTOpuH;

- POU3BOAUTH OLIEHKY TOTPEUIHOCTEN PE3yIbTaTOB (PU3UKO-XUMUIECKOTO IKCIIEPUMEHTA,

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

3.2.3.B pe3yjabTaTe 0CBOECHUS JUCHUNIMHBI 00y4AIOUIUIICS T10/I2KEH BJIAIETh:

-OCHOBHBIMH IIPUEMaMH MTPOBEACHUS (PU3UKO-XUMUUYECKIX H3MEPEHHIA;

-METOJIaMH KOPPEKTHOW OLIEHKH MOTPEIIHOCTEN IPH NMPOBEACHUN XUMHYECKOTO SKCIIEPUMEHTA;
- TEOPETUYECKUMH METOJaMH OIMCAHUS CBOMCTB IIPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE
AJIEKTPOHHOT'O CTPOEHUS UX aTOMOB U NOJIOKEHUS B [lepnoanueckoi cucreMe XMMUYECKAX
JJIEMEHTOB;

- DKCIIEPUMEHTAIbHBIMU METOIAMH OIIPENIETICHUS XUMUYECKUX CBOMCTB U XapaKTEPUCTUK
HEOPraHUYECKUX COCTUHECHUM.

B cooTBeTcTBMM ¢ HPO(ECCHOHATHHBIM «Ilemaror (memarormueckas
JEATENBHOCTh B c(epe JAOMKOIBLHOT0, HavyaJabHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpeaHero o6miero oOpa3oBaHus) (BOCHHMTATENb, YYHUTENh)» YTBEPKICHHBIN
npukazomM Muntpyna Poccum ot 18 oktsbps 2013 r. N 544u TO - A/01.6
O6menenarornueckas ¢pynkuus, A/02.6 BocnurarenbHas aestenbHOCTb, A/03.6
Pa3zBuBaromniass gestenbHOoCcTh, B/03.6 Ilemarormueckass AesTELHOCTb IO
peanu3aiy IporpaMM OCHOBHOTO M CPEIHETO 00IIero 00pa3oBaHus

CTaH/IapTOM

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

4.1 Coneprkanue pas3aejoB IMCHUIINHBI (Jlekums)

Taoauua 1. TeMbl JeKIIMOHHBIX 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,
CrpoeHne | HampaBIIEHHs pa3BUTHI XUMHUYECKOW HAyKH. XUMmI4deckas Gopma ) KOMIIbIO-
BEIECTBA» | ABIDKEHHS MaTEpUH. XUMUS KaK CHCTeMa 3HAHHUU O BEMIECTBAaX — OIIK-4; TepHOE
CoBpeMeH | MX COCTaBe, CTPOGHHH M XHMUYECKOH CBSA3H. OIIK-6 TECTHPO-
HBIC 2. ATOMHO-MOJIEKYJIApPHOe yueHne. OCHOBHBIC XUMUICCKIE BaHUE
MpOoOJIEMBI | TIOHSATHS: aTOM, MOJIEKYJIa, IPOCTOE BEIIECTBO, XUMUUECKOE
HEOpTaHWY | COCAMHEHHE. XUMHUYECKHHA d1eMeHT. M30Tormbl. ATOMHAS 1
ec-Kou MonekynspHas Macca. Moinb, MOJIsIpHasi Macca, MoJIsipHast
XUMHU. KOHLIEHTpallMs BELIECTBA.

OcHOBHBIE 3aKOHBI AaTOMHO-MOJIEKYJISIPHOT'O y4€HHS. 3aKOHBI:
COXpPaHEHUs1, KPaTHBIX OTHOLIEHHM, IOCTOSIHCTBA COCTaBa,
00BEMHBIX OTHOIICHUH. 3aKoH ABOraapo. 3aKOoH 3KBHBAJICHTOB.
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 H JIEKTPOHHBIX 000J109€EK aTOMa.
OKcneprMeHTabHbIE OCHOBBI COBPEMEHHOM TEOPUHU CTPOSHUS
aToma. SInpo u snexTponHas oboouka. [lmanerap-Hast Mmoaemb
aToMa U roctynarsl bopa, mpoTUBOpednst MOZIEIH.

Jyanu3m B OBeIeHUN MUKpodacTHll. BoiHoBas npupona
3JIEMEHTapHBIX YacTull. Y paBHeHue e bpoiins, npuHnun
HeonpeneneHHocTH [ eiizenOepra. KBantoBomexannueckas
MOJIeNIb aToMa Bojioposa. BonHoBoe ypasHenue lllpenunrepa.
BonHoBast pyHKIMS U 3JI€KTPOHHASI TUIOTHOCTD 3JIEKTPOHOB B
aToMme. PaguanbHoe U yriioBoe paclpeneneHue 3JIeKTPOHHON
TUIOTHOCTH B aTOME.

KBaHTOBBIE 4nciia. ATOMHBIE OpOHTaIIN. DHEPreTHYECKUe
YPOBHH AJIEKTpOHA B aToMax. Bun s-, p-, d-, - aToMHBIX
opOuraneit. [Tpunnun [Maynu. [IpaBuno XyHna u nopsiiok
3aroJHeHUs1 aTOMHBIX opOuTaiei. [IpuHuMn HanMeHbIIeH
sHepruu. [IpaBuia Kieukosckoro. [Tonsitue 06 3¢ dpexTnBHOM
3apse sapa atoMa. DKpaHHUPOBaHHUE 3apsiia sapa AIEeKTPOHAMH.
4.1lepuoanyeckuii 3axon u [lepuognyeckas cucrema
XHMUYECKHUX JIEMEHTOB € TOYKH 3PeHUs TEOPHH CTPOEHHSI
aTtoma. [lepuoanyHOCTD CBOICTB 3JIEMEHTOB.

Oco0OeHHOCTH 3aIoJIHEHHS! 3JIEKTPOHAMH aTOMHBIX OpOHTalIel U
(bopMupoBaHUe EPUONIOB. S-, -, d-, f~3IEMEHTHI U UX
pacronoxxeHue B nepuoandeckoii cucreme. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AIEMEHTOB M UX NEPHOJUYHOCTb.
I'naBHbIe ¥ 0O6OYHBIE OArPYIIILL. Pa3nuunbie GopMbl TabmMIL
NIEPUOANYECKOM cucTeMbl. IIepnoaMuHOCTh CBOWCTB aTOMOB.
Paanycel atoM0B 1 HOHOB. OpOuTanbHbIe 1 3PPEKTHBHBIC
panuycsl. Vi3aMeHeHHe aTOMHBIX U HOHHBIX paJlyCcoB MO NEpHOJaM
u rpynnaM. Dpdekts d- u f-cxxatust. IoHN3alMOHHbII MOTEHIIAT
U €r0 U3MEHEHHE 110 NepuojaM u rpynmnam. dakTopsl,
OMpeAENAOIINE BEIUINHY HOHU3ALMOHHOTO IIOTEHIUAIA.
CpoZICTBO K 3JIEKTPOHY M €r0 H3MEHEHHE 110 IIEPUOJIaM U IpyIam.
@DaKTopBbI, ONPEACIIAIONINE BETUIUHY CPOICTBA K 3JIEKTPOHY.
[lonsiTHe 006 3meKTpooTpHULIATENTB-HOCTH AleMeHTOoB. [llkana
ITonuura. MI3MeHeHne BEIUYMH 3JIEKTPOOTPULIATENBHOCTH
3JIEMEHTOB I10 [IEPHO/IaM U TPYIIIIaM.

[leprouHOCTE XUMUYECKUX CBOICTB 3JIEMEHTOB, IIPOCTHIX
BEIIIECTB M XMMHUYECKHUX COEAUHEHUH. BTopruiHas nepuoaudHocTh
U ee IPOsIBJIIEHUE B CBOMCTBax 3neMeHToB IV u VI nepuonos.
M3meHeHne BaJEHTHOCTH 110 iepuoiaM U rpymmnaM. Vzmenenue
CBOICTB 3JIEMEHTOB IO TIEPUOJAM U TPYIIIaM B 3aBUCHMOCTH OT
CTPYKTYPBI BHELITHUX U MPEIBHEIIHUX 3JIEKTPOHHBIX 000I0YEK U
panuycoB aToMoB. M3MeHeHNEe XMMUYECKOH aKTHBHOCTH METAJIJIOB
1 HEMETAJIJIOB 10 EpHOaM | rpynmnaM. M3MeHeHne KucioTHO-
OCHOBHBIX CBOMCTB OKCHOB ¥ THIPOKCHJIOB I10 TIEPHOJaM U
rpymIam.

5. Xumnyeckasi CBSI3b U CTPOEHUE MOJIEKYJI, BATEHTHOCTb.
BzaumopneiictBue atomoB. [IpranHBI 00pa30BaHUsS XUMHYECKON
cBs3u. [Ipupoaa xumudeckon csizu. Mosnekyna Bonopoaa u
METO/IBI €€ OIHCAHMS.
KBanTOBOMEXaHNYECKAsI TPAKTOBKA MEXAHMU3Ma 00pa30BaHMS
CBSI3M B MOJIEKYJIe BoJOpoia. OCHOBHBIE THIIBI XUMHYIECKOH CBSI3H:
KOBaJICHTHAs! (HETIONSpHAsI U TOJSIPHAS), HOHHAS, METAJUTHIECKasl.
MexaHn3MBI 00pa30BaHUS KOBAJIICHTHOM cBsi3n. OOrme
0COOEHHOCTH MEXaHH3Ma 00pa30BaHUsI KOBAJICHTHBIX M HOHHBIX
cBsizeil. OCHOBHBIE TIONIOKEHUS TEOPUH BalleHTHBIX cBsi3eit (BC).
OcobOeHHOCTH 00pa30BaHUS CBS3EH MO TOHOPHO-AKLETITOPHOMY
MexaHu3My. HacelimaeMocTs 1 HarpaBiIeHHOCTh XUMHYECKOH
CBsI3U. MHOTOIIEHTPOBAS CBA3b.

BaneHTHOCTD XMMHYECKHX 3JIeMeHTOB. Vicropus pa3BuTHs




TIOHSTHS BaJICHTHOCTH. Pa3indHbIe TPAaKTOBKY TOHATHUS
BaJICHTHOCTH B COBPEMEHHOH XMMHUH. BaeHTHOCTH C MO3UIHI
teopun BC. BanentHocTs s-, p-, d-, f-onementos. [locrossHHas 1
repeMeHHast BJICHTHOCTH. BaJeHTHOCTD U CTEIeHb OKUCIEHNUS
aTOMOB JIEMEHTOB B UX coequHeHUAX. KoopauHannoHHoe 9ucio
XUMHMYECKU CBSI3aHHOT'O aTOMa KaK XapaKTepUCTHKA,
JIOTIOJHSIIOIAsl BaJIEHTHOCTb.

OpvHOYHBIE U KPaTHBIE CBSI3U. G- U M-Pa3HOBUAHOCTU
KOBQJICHTHBIX CBsi3¢il. OTHOCUTEIbHAS YCTOWYUBOCTE (p—p)n- U
(p—d)n-cBsizeii. KonnuecTBeHHBIE XapaKTEPUCTUKH XUMHYECKHX
cszeil. [Topsanok cBsi3u. JHeprust cBs3u. JjiMHa CBS3H.
Banentnsiii yron. DddexTuBHbIE 3apsiabl XUMHYECKU CBS3aHHBIX
aTOMOB U CTEIIE€Hb HOHHOCTH CBSI3U. JIUMOIBHBIN MOMEHT CBS3H.

CrerneHb NIOHHOCTH CBSI3U KaK (pyHKIHMS Pa3HOCTH
3JEKTPOOTPULIATEIEHOCTEH B3aMMOICHCTBYIOIIUX aTOMOB.
JIUMonpHBIN MOMEHT MHOT0aTOMHOI MOJIEKYJbl. DaKTOpBI,
OIpeIeIAIONINE BENMUIUHY TUIOJIBHOTO MOMEHTa MHOTOATOMHOM
MOJIEKYIBI.

Konnernmus rubpuau3anyy aTOMHBIX OpOUTalei u
NPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY] U HOHOB. OcOOEHHOCTH
pacnpeneneHus JIeKTPOHHON
IUIOTHOCTH TUOPUIHBIX opOuTaneii. [Ipocreiimye TrIbl
TUOpUIM3ALMY: Sp, sp°, sp°, sp°d, sp>d?. Tubpuanzamus c
y4acTHEM HeTIOJIeNIEHHBIX AMeKTpOHHBIX nap. I[IpocTpancTBeHHas
KOH(Urypamus MoJeKys 1 HoHOB THa AX>, AX3, AX4, AXs, AXs,
AX7. Teopus OTTaTKUBaHUS 3JIEKTPOHHBIX AP BaJEHTHOMN
000JI0YKHU U IPOCTPAHCTBEH-HAs CTPYKTYpa MOJIEKYL.

Konnenuus nonsgpuzanuy HoHOB. TpaKkTOBKa MONSPHBIX CBsI3EH
COTIIaCHO KOHIIETIIUH ITOJISIPU3aIK HOHOB. JIOKaI30BaHHbIE U
JIeTIOKaJIN30BaHHbIE CBsI3U. TpeX- 1 MHOTOLIEHTPOBBIE CBA3H.
Jenokanu3zaius m-3JeKTPOHHOM IUIOTHOCTH B MOJIEKyJie OeH3oI1a,
rpadure, HOHAX KUCIOPOACOACPIKAIINX HEOPTaHUYECKUX KHCIIOT.
ONeKTPOHHOAC(PULIUTHEIE U JIEKTPOHHOU30BITOYHBIC MOJIEKYIIBL.
IpoctpancTBeHHass KOHGUTYpALUsS MOJIEKY U HOHOB
KHCIIOPOACOAEPKAIINX HEOPTAaHMIECKUX KUCIIOT.

Teopust mosekynsipubix opouraneii (MO JIKAO). OcHoBHbIe
nonoxenus Teopun MO. DHepreTudeckue AuarpamMmel.
Ces3piBaronye U paspoxisiomue MO. DHepreTudeckue
JuarpaMMbl MO 1ByXaTOMHBIX MOJIEKYJT 3JIEMEHTOB BTOPOTO
NIepHOJa. G- U T-MOJIEKYIIsIpHbIe opOuTanu. OTHOCHTEIbHAS
YCTOHYUBOCTD ABYXaTOMHBIX MOJIEKYJI M COOTBETCTBYIOIINX
noHoB. CpaBrenne Teopuu BC 1 MO. XumMudeckas CBS3b B
vactunax Ho, Hy" u Hy™ ¢ mosummit metonos MO u BC.

Honnas cBs3b u ee cBoiicTBa. Ilonspusanus nona B
3JIEKTpUUYECKOM Moj1e. [omsIpu3yeMocTs 1 MOSIpU3YIoIee
JIeiicTBUE HOHOB. I3MeHeHnE B IEPUOAAX U TPYIIIAX.
BsanmMopeiicTBre MOHOB B KPUCTAJUTMIECKON peIeTKe. JHEPTHs
HMOHHOU KPUCTAJUIMYECKOM PELIETKH, BIUSHUE Pa3MEPOB U
3apsiI0B MOHOB.

Merannngeckast CBsA3b. DIEKTPOHHOE CTPOCHNE METAIIIOB C
nmo3unuu MO JIKAOQO. BajeHTHBIE 371€KTPOHBI, JJIEKTPOHHBIN Ta3.
OcHoBbI 30HHOI Teopuu. CBsI3b B METANIAX, HOMYMPOBOIHUKAX 1
JMJIEKTPHUKAX.

XuMHUYeCKasi CBA3b U THITHI KpUCTAILIOB. JleheKTs
KPUCTAJJIMYECKON peleTKu. TBepble pacTBOPBI.

6. MexmonekyJisipuoe B3aumopeiicrsue. Crutel Ban-nep-
Baanbsca. OpreHTaioHHOe, HHAYKIHOHHOE U INCIIEPCHOH-HOE
B3auMoeicTBHsA. DAKTOPEI, OMPEAEISAIONINE SHEPTUIO
MEXMOJIEKYISIPHOTO B3aMMOJICHCTBHSL.

Bonoponnas cBs3b. [Ipupona BonopoaHo# cBA3H, €€
KOJIMYECTBEHHBIE XapPAKTEPUCTHKHA. MeX- 1 BHYTPH-
MOJICKYJISIpHasi BOIOPOZIHAs CBsi3b. BoymopoaHast cBsA3b MEXIY
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MoJIeKyJIaMH (TOPOBOIOPOAA, BOABL, aMMHUAaKa U CIIPTOB.

BrmsitHre BomopogHO# cBsI3M HA (U3HYECKHE CBOICTBA
BEIIECTB C MOJICKYJISIPHOM CTPYKTYpOil. O0Iue 0COOCHHOCTH
(hU3UIECKUX CBOWCTB MOJICKYJISIPHBIX KPUCTAJUIOB B CPABHEHUH C
MOHHBIMU ¥ aTOMHBIMH KPHCTAJJIAMH.

CoennHenus BrItoueHHs. KitaTpatHble coeiMHEHNS!.
Kpucrannuueckoe coctosHue BeniecTsa. Jlenenue KpucTamioB Mo
THITY CBSI3U: aTOMHbIE (KOBAJICHTHBIE), HOHHBIE, METAJITHUECKHUE,
MOJIEKYJISIPHBIE.

@dakTOopHkI, ONpeNeNsIoIINe TEMIIEPATYPY IUIaBICHNS HOHHBIX,
ATOMHBIX U MOJIEKYJISIPHBIX KPHCTAJUIOB. 3aBUCUMOCTh
(pM3MYECKHX CBOMCTB BEIIECTB C MOJIEKYJISP-HOH CTPYKTYPOH OT
XapaxkTepa MeXMOJIEKYJISIPHOT0 B3aUMOJIeUCTBHs. TemrepaTypsl
TUTABJICHHS ¥ KUTICHHS B PAJax BELIECTB CXOJHOIO COCTaBa,
00pa30BaHHBIX 3JEMEHTAaMH OAHOMW MOATrPYIITbL. TeroTsl
(ha30BBIX MEPEXOJIOB.

7.CoBpeMeHHBbIE NP00JIeMbl HEOPTAaHUYECKO XUMMU.
Meraioopraniuyeckast ¥ CynpamMoseKysipHas XUMUsI-XUMUS
MOJIEKYJISIPHBIX aHCaMOJIeH 1 MOJIEKYIISIPHBIX CBSI3EH.
HOJ'II/IMOJ'IeKyJ'IﬂprIC CUCTEMBI U UX NOJIYUCHUE. CenekTUBHOE
CBSI3BIBAHHE MOJIEKYII B CYTIEPMOJICKYJIBL.

XUMHs HECTEXHOMEPUYECKUX coenuHeHuil. Heopranuuec-kue
MaTepuralibl. HaHOMaTepI/IaHbI N HAHOTCXHOJIOT'UHU.
buoHeoprannueckas XuMus.

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

8. Ocroevl xumuueckoit mepmoouHamuxku. JHCPrETHUCCKUE
XapaKTePUCTUKH XUMHUUECKHX PEaKIIU.

IIepBoe Hauyaslo TepMOAMHAMUKY. BHYTpeHH:s 3HEpPTUs
BeniecTa. [IpeBpamienns sHeprun U padoThl B XUMHYECKHX
nporeccax. 3aKOH coxpaHeHus dHepruu. Tepmoxumust. [lonstue
00 SHTANBIMU. DHI0-HU IK30TEPMHUYECKUE peakinu. 3akoH ['ecca u
crencTeue U3 Hero. CTaHIapTHOE COCTOSIHUE U CTAHIapTHas
SHTANBIHS 00pa3oBaHus BelecTBa. Pacuersl TeruioBbIxX 3 dexToB
peaxuuii. DHTaNbIUs AaTOMU3ALUY BEILIECTB U SHEPTUS CBA3U B
MHOT0aTOMHBIX MoJieKyinax. Lluxin bopHa - I'abepa. [Tpunim
Beptio - TomncoHa.

Bropoe nauano tepmonrnamuku. [lonsitie suTponum.
VYpasHenue bonbimana. Mi3MeHeHre SHTpOIUH pu (a30BbIX U
XMMUYECKUX MpeBparieHusiX. CTpeMiIeHue K MaKCUMYMY
SHTPOINHUH B U30JHPOBAHHBIX CUCTEMAX KaK XapaKTEePUCTHKA
BO3MO)KHOCTH CaMOIIPOU3BOJIHOTO NIPOTEKaHMs peaknuu. OeHKa
3HaKa U3MEHEHHs YHTPOIIUH B XMMUUECKUX PEAKIHAX.

Oneprus [ m66ca. YMmensmenne sueprun [ m66ca kak
TEPMOJMHAMUYECKUI KPUTEPU BO3MOXKHOCTH CaMO-
TIPOMU3BOJIBHOTO MPOTEKAHNUS MPOIIECCA B 3aKPBITHIX CUCTEMAX.
CranpaptHOe M3MeHeHue sHeprun [ mo0ca B peakimm.
3aBUCHMOCTD U3MEHEHHs dHepruu [ mboca ot Temmeparypsl,
JIaBJICHUS ¥ KOHIIEHTPALMK PEarnpyronux semecTs. OcoOeHHOCTH
npoTeKaHus ra3o(as3HbIX, XKUAKO-(Da3HbIX, TBEPIOPA3HBIX
peaxuwii. Poib SHTaTBIHIHOTO U SHTPOIIUUHOTO (HaKTOPOB B
OTpEeAEICHIN HAIIPaBJICHHS MpoIecca.

9. OcHogwl xumuueckoit KuHemuxu. ' OMOreHHBIE 1
rereporeHHble peakin. CKOpOCTh XUMHUYECKON PEaKkny U
(hakTOPHI ee OTpeeNIoNe. 3aBUCUMOCT CKOPOCTH PEAKIINH OT
KOHLICHTPAIIK peareHToB. KnaeTnieckoe ypaBHEHNE PEAKIIUH.
MHorocranuiiabie peakuuu. I1opsaiok 1 MOJIEKYIIPHOCT
peaxnum.

[MonsiTne o mexann3me peakuun. [lepexonHoe cocTosHue, WITH
AKTHBHPOBAHHBIA KOMIUIEKC. DHEPrus akTuBanuy. GakTopsl,
OTPEACIAIOIINE BEJIUINHY SHEPTUN aKTUBAIMU. DHEPreTHIeCKas
JuarpamMMa peaknun. KoopauHaTa peakiyy.

BrwmsiHre Temneparypbl Ha CKOPOCTh XMMUYECKOH PEaKIUH.
[IpaBuio Bant-T'odpda. TemnepaTypHbiii KOIQPHUIIEHT 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.

Karanms n xaranu3aropsl. THTrHOUTOPB! 1 MHTHOMPOBA-HHE.
Karanutnueckue siipl. Biusiane KaTaan3aTopoB Ha CKOPOCTh
XUMHUYECKOH peakin. OcOOCHHOCTH KHHETHKH ra30(a3HbIX,
XKHUIKO(pa3HBIX ¥ TBepAO(]a3HbIX peakiuii. MexaHu3Mbl
TOMOTI'€HHOT'0 U T€TepOreHHOro Karanausa. [ oMoreHHsle u
reTeporeHHble KaTaluTHdeckue peakuuu. [IpomexxyTouHsle
CTaJIM¥ B TOMOTEHHBIX M T€TEPOreHHBIX KaTAINTHIECKUX
peakuusix. AncopOuus ¢pusuueckas 1 xumuueckas. [Ipupona
a7ICOPOIIMOHHBIX CHIL.

doroxuMuuecKkue 1 HerHble peakiuu. [[pupoaa akTHBHBIX
yactull. OCHOBHBIE CTaMHU MPOTEKAHHS LEMTHBIX PEaKIHH.
HepasBeTBneHHbIe U pa3BeTBICHHBIE IIETIHBIEC PEaKINU Ha
npuMepe o0pa3oBaHMs XJIOPOBOIOPO/IA M BOJIBI.

10. Xumuueckoe pasnosecue. O6paTMbIc U1 HEOOPATHUMEBIC
xuMuueckre peakiy. CocTosHIE paBHOBECHS M IPUHITHIT
MHUKPOCKOITUYECKOI 00paTUMOCTH peakiny. Kinnernueckuii u
TEPMOIMHAMUYECKHUH ITOIXO/IbI K OMHCAHHI0 XUMHYECKOTO
paBHoBecHs. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI U Pa3JINYHbIC
crocoObl ee BbIpakeHusl. CBs3b KOHCTAHTBI XUMHYECKOTO
paBHOBECHS CO CTaHJIAPTHBIM U3MEHeHHeM Heprun [ nboca.
CMernieHne XMMUYECKOTO paBHOBECHS TIPH U3MEHEHUH YCIOBHI.
ITpunnun Jle Ilarense.

OCHOBBI
XUMHH
pacTBOpOB.
Peakunu B
BOJIHBIX
cpenax.

p-
DJeMEHTHI
VIIA-IVA

TpymL.
Bop.

11.06wue ceoiicmea pacmeopos. Pacmeopui 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 OCMOC.
OcMoTHnueckoe JaBJIeHHE U €T0 3HaUeHUue. MeTo/ibl OnpeieeHus
MOJIEKYJISIPHBIX MacC PaCTBOPEHHBIX BEIECTB.

XKunkue pactBopsl. PacTBopuTens U pacTBOpSEMOE BEIIECTBO.
PactBopuMocTh. HackllieHHbIE, HEHACHIIIIEHHBIE, IEPECHIIICHHBIE,
pa30aBieHHBIE M KOHLEHTPHUPOBAHHBIE PaCTBOPHI.
B3auMmoneiicTBue pacTBOPEHHOIO BEILIECTBA U PACTBOPUTEILS.
CocTostHHE BEIIECTBA B PACTBOPE.

KoHneHTpanus pacTBOpOB U CIIOCOOBI €€ BHIPayKEHHS:
MaccoBas A0, MOJSIPHOCTh, HOPMAJIbHOCTh, MOJISUTBHOCTB,
MOJIBHAS JIONS, TUTP.

3aKOHOMEPHOCTH PaCTBOPUMOCTH I'a30B B JKUAKOCTSX, JBYX
KHUJKOCTEH, TBEPABIX BELIECTB B XKHUIAKOCTIX. 3aKoH [ eHpu.
BrmsiHMe Ha pacTBOPUMOCTH IPUPOABI KOMIIOHEHTOB,
TeMIIepaTypsl U JaBieHus. [lepexpucramin3aiiy 1 9KCTPAKIHSL.

JlaBiieHrie u cocTaB mapa HaJl pacTBOpPOM. 3aKkoH Payis.
Kpucrannuzauus u kunenue pactsopa. Kpuockonus u
s0ynrockonwsl. MaeanbHble U peaabHBIE PACTBOPBI.

12.PacTBOpHI 271eKTPOaNTOB. V30TOHMIEeCKMiA KOI(DDHUIIHEHT.
BorHbIe pacTBOPEI AJIEKTPOINTOB.

ONeKTponuTHYEeCKas ANCCONNANNS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOPUH TEKTPOINUTHIECKOH AUCCOM-ai. MexaHn3m
JVICCOIMAINY. BIustHUe pUpOo/IBI BEIecTBa HA €T0 CIIOCOOHOCTh
K JJIEKTPOIINTHYECKOH ANCCOIMAIMN B BOJHOM PacTBOPE.
I'mppartanms MOHOB B pacTBoOpE.

KucnotHo-ocHOBHBIE B3aMOJEHCTBHUS B pacTBOpax. Poib
pPacTBOPUTENSI B KHCIIOTHO-OCHOBHOM B3aMMO/ICHCTBHH.

PactBops! cnabbix anmekTponuToB. KoHCTaHTa 1 cTeneHb
JIMCCOIMAIMHY cT1a00T0 3JIEKTPONIUTa. 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
JUCCOLIMAIUY CHIIBHOTO IEKTPOJIUTa. AKTUBHOCTD U
k03¢ ¢uIMeHT aKTUBHOCTU. MloHHas cua 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 KUCIOPO-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 BOJIBL.
BopoponHslit 1 THAPOKCUIIBHBINA MTOKa3aTenu cpesl. Mon
runpokconus. Muaukatopel. Merons! onpenenenus pH.
Bydepusie pactBopsl. KHCIIOTHO-OCHOBHBIN XapakTep
JUCCOLMAIINY THAPOKCUIOB B 3aBUCUMOCTH OT MOJIOKEHUS
3JIEMEHTOB B NEpHOINYECKOl cucteMe. Jucconmanus 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‘IHBOCTH 1 HECTOMKOCTH.
OcHOBHBIE (PaKTOPBI, OMPEIEIIONINE YCTOMYHMBOCTh
KOMIIJICKCHBIX COCHHHCHHﬁ, OHTAJIBIIUIO U SHTPOIIHIO
KOMIUIEKC0o00pa3zoBanus. JKecTkue U MsIrKUe JOHOPHI U
akuenTopsl. XenatHelid a3gdekr. [TpaBuno mukioB Uyraesa.

TpyanopacTBopuMbIE IEKTPOIUThL. PaBHOBECHE MEKTY
0CaJIKOM U HACBIILEHHBIM pacTBopoM. IIponsBeneHue
pacTBOPUMOCTH. BiusiHuEe 0THOMMEHHBIX HOHOB Ha
pacTBOPUMOCTD BelllecTB. [lepeBoa TpyIHOPaCTBOPHMBIX OCAJIKOB
B pacTBOpUMOE cocrosiHue. Binusinue pH pactBopa Ha
o0pa3oBaHue TPYJHOPACTBOPHMOI'O BEILIECTBA.

Hesonnsie pactBopsl. JXKuakue aMmMuak, GTopoBogopon u
Jpyrue pacTBopurenu. PacTBOpMMOCTb BEIIECTB B HEBOJHBIX
pacTBOpUTEISIX. BO3MOXHOCTD JUCCOIMAIIMN BELIECTB B
HEBOJIHBIX PAacTBOpax.

13.Peaknnu B HeOPraHM4ecKoi XMMHUM.

Kraccudukanus xumuueckux peakuuid. OOMeHHbIEe peakLii B
pactBopax. Peakinu Heirpanuzanuu. KucioTHo-oCHOBHEBIE
B3aMMOAEHCTBUS KaK peakiuu IepeHoca MpoToHa. MHAuKaTopsl
KHCIIOTHO-OCHOBHOT'O PaBHOBECHS B BOAHBIX PacTBOpax.
CwMereHue paBHOBECHS HEUTPAIN3UIIMH B 3aBUCHMOCTH OT CHIIBI
pEarupyroIux 3JIEKTPOIUTOB.

I'uaposn3 cogeid. [lpencrasnenus Appennyca u Bepaepa o
MexaHn3Me ruapoimsa. [lorsarue 06 akBakuciorax. MoHHbIe
ypaBHeHHs Tuaponn3a. KoHcTaHTa 1 cTeneHb THApoIn3a.
Brmsiare npupozpl, 3apsiga U paanyca HOHOB Ha X CKIIOHHOCTH K
rUAponu3y. BiusHue KOHIEHTpaIMy pacTBopa, Temneparypsl, pH
CpeIbl Ha CTENEHb THAPONN3a. BinusHIEe KOHCTAHTHI JUCCOIHALINH
KHCITOTBI(OCHOBAHUS ), KUCTIOTHI 1 OCHOBAHMS HA KOHCTaHTY
runponuza. CnoxHble crydau ruaponnsza. OOpaTUMBIA 1
HeoOpaTuMbIil runponus. ['maponu3 kucieix coneit. ['maponms
TPYAHOPACTBOPUMEIX coneil. COBMECTHBIHN THIPOIIN3 COJICH.
YcnoBust mogasneHus ruaponn3a. OOmue MPUHINIB TOTyIeHHS
JIETKOTHPOIM3YIOIIMXCS COJIEH, NX OYMCTKH 1 CYIIKH.

OKucaumensno-60cCmMano6umenbHvle peaKkyui 6 600HbIX
pacmeopax. OKUCINTETHHO-BOCCTAHOBUTEIBHBIE TPOIIECCH KaK
peaxkyy nepeHoca 3JIeKTPOHa. Y4acTUe BOABI B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuusix. OKUCIUTENN 1 BOCCTAHOBUTEIH.
CocraBneHue ypaBHEHHI OKHUCIIHTEIEHO-BOCCTAHOBUTEIBHBIX
peakuuii. MeToa HOHHO-MOJIEKYJISIPHBIX Moaypeakuuid. Metoa
MIPOTOHHO-KHCIopoaHoro 6ananca. Knaccnpukanms
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OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX peakimid. HoBBIN moaxos K
knaccupu-karmu OBP. THITBI OKHCITHTENEHO-BOCCTAHOBHTEIBHBIX
peakuuu.

KonmuecTBeHHBIE XapaKTEPUCTUKN OKUCIUTENBHO-
BOCCTAHOBUTEIIBHBIX NIEPEX0A0B. PaBHOBECHE Ha IpaHUIIE METAILI
- pacTBOp. DNEKTPOAHBIE IOTEHINAIBI METAIJIOB.
lanpBannueckuii anement (I'9). Pabora I'D Axobu-/lannams.
ONEeKTPOABIIKYILAS CHUJIA FaIbBAHMUECKOTO 3JIEMEHTA.
AKKYyMYJISTOPBI M CyXne OaTape.

BonopoaHslii 3JIeKTPOA U BOIOPOIHBIN HYIb OTCUETa
noreHnuanoB. CTaHIapTHBIE YCIOBUS U CTAaHAAPTHBIM MOTEHIMAT
noypeakuuu. TaOnuIpl CTaHAAPTHBIX BOCCTAHOBUTENBHBIX
NOTeHIMaIoB. Vcronb30oBaHue TAOIMYHBIX TAHHBIX U1l OLEHKH
BO3MOXHOCTH IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuu.

OKUCITUTETbHO-BOCCTAHOBUTENbHBIE PABHOBECHS B PACTBOpaXx.
OKUCITUTENBHO-BOCCTAHOBUTEIbHbIE TOTEHIMAIBI U UX
3aBUCHMOCTh OT KOHIIGHTPAlLlMN peareHToB. Y paBHeHue HepHera.
Bnusaue pH Ha BeIMUMHY BOCCTaHOBUTENBHOIO MOTEHIIHANIA.
OKHUCIIUTENHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOJbI. Pe;101<c-
MOTCHUHAJIbI U OICHKA HAIIPaBJICHUA U TOJTHOTHI IIPOTCKAHU A
KHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ. 3aBHUCHMOCTh MEXAY
BECIIMYMHAMU PEAOKC-TIOTEHIIUATIOB CUCTEM U USMECHCHHUEM
sHepruu ['nboca. [Tondop oxucnuTenei 1 BOCCTaHOBUTENEH C
YYETOM CTaHAAPTHBIX PEAOKC-TIOTEHIIHAIOB.

JIEKTPOJIN3 PACTBOPOB M PACIIABOB. DJIEKTPOIU3
pacIuIaBoB U BOIHBIX PACTBOPOB 3JIEKTPoIuTOB. KaTonHble 1
aHoIHbIe npoueccsl. [loreHnunan pasnoxenus. SIBienue
nepeHanpspkeHus. [IpakTuueckoe 3HaUeHHE 3IEKTPOIN3a.
ONeKTPOIUTHYECKUE CIIOCOOBI Oy4eHHSI METAIJIOB U3 PacIIaBoOB
U pacTBOpoB. 3akoHbl Dapases.

ONEeKTpOoXUMHUYECKas KOPPO3UsI METAJUIOB- Pe3ynbTaT paboThI
I'3. IIpoayKThl XUMHYECKON U 3JIEKTPOXUMUYECKOI KOPPO3HH U
OCHOBHBIE METO/IbI 3AILUTHI OT KOPPO3UHU.

14. Tucnepcusbie cuctembl. Komnouanl. Knaccudukarms
JqucnepcHsix cucreM. CycneHs3uu u aMmynbeun. Kosmounnsie
PpacTBOpBI. Y CTOMYUBOCTH KOJUTOUIHBIX pacTBOpoB. CTpoeHne
KOJUIOMJIHOW YaCTUIIbI 1 MULIEILIBI. JInohuIbHbIE U THOPOOHBIE
KoJutou bl 3oiu U renu. [lentusanms, Koarymsius,
ceMMeHTaIMs Komtonnos. KomtonaHele pacTBOpHI B IPUPOJIE U
texHuke. CopOLus ¥ COPOLIMOHHBIE MPOLIECCHI.
15.KoMmnuiekcHbIe coeJUHeHUsl. DKCIIEPHMEHTAIbHBIE OCHOBBI
KOOpAMHALMOHHOW Teopuu BepHepa. Tunsl nuranaos,
JIeHTaTHOCTh. XenaTsl. M3omepus n Homenknatypa. Ommcanne
3JIEKTPOHHOTO CTPOEHHS KOMIUIEKCHBIX COSIHMHEHHUH.
HUcnomnp3oBanue merona BC. [loraTre o Teopuu moms TNTaHI0B.
Pacuierienue sneprun d-3JeKTPOHOB B MOJSX PA3IMYHOMN
CHUMMETPHHU: OKTa3APHIECKOM, TETPAIIPUIECKOM,
TeTparoHalsHOM, kBaapaTHoM. [Tpuinoxkenue meroga MO mist
OIMCaHNA KOMIUIEKCHBIX COCMHEHHH. DHEpIus CTaOMIN3anu
roneM JUraaoB. CIeKTpOXUMHUYECKUH PSAZ TUTAHIOB.
Kommiekcsl cmaboro u CHIIBHOTO TIOJEH, X dJIEKTPOHHBIC
KOH(Urypanuu ¥ MarHUTHBIE cBoiicTBa. [Iprupona cBs3zeit meTait -
nurany. KoopanHanmoHHOE YHCIIO U CTPYKTYpPa KOMITIIEKCHBIX
COEIMHEHU C MO3UIUI TeOpUH NOJIsl JIUTAaHIOB.
16.CoBpemMeHHBIE METOABI CHHTE32 M AaHAJIN32
HEOPraHM4eCcKHX BellecTB. DJICMEHTHBIN aHAIN3.
Xpomatorpadus. PU3UKO-XMMHUUECKNH aHanu3. JlnarpaMmsl
TUTAaBKOCTH OMHApHBIX CHCTEM. PeHTreHorpadus.
Cnexrpockonmdyeckne MeTosl. OnTrdeckast ClieKTPOCKOIHS:
9JIEKTPOHHBIE, KOIeOaTeNbHbIE U BPaIlaTENbHBIE CIIEKTPBHI.
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. BajleHTHOCTE U cTeneHn
OKHCJIEHUS aTOMOB. M3MeHeHue 1o rpymie ycTOHYUBOCTU
COEJMHEHUI B BBICIICH CTEIIEHH OKUCIIEHUS aTOMOB. XapakKTep
XUMHUYECKUX CBSI3€H B COCTMHEHHSX.

OKHUCITUTENBHO-BOCCTAHOBUTENBHBIE CBOWCTBA MPOCTHIX
BelIeCTB. VI3MeHeHne sHepruil CBsI3U B MOJIEKyJaX TaJIOT€HOB M UX
peakIMOHHas CIOCOOHOCTh. XJIOpHas, OpoMHas U HoqHas BoJa.
OOmmit MpUHIKT MTOTyIEeHHsT CBOOOIHBIX T'aJIOTCHOB.
TOKCUYHOCTB TaJIOre€HOB. Mephl MPE0CTOPOKHOCTHU TIPH padoTe ¢
raJloreHaMu.

Wnrepranorenuspl - MexranoreHHbIe COeTUHEHHS,
COEAMHEHHs MeXTraloreHHbIX aHnoHoB. dTopuas! xnopa (I, I,
V), 6poma (I, 111, V), #ioxa (I, 111, V, VII). Xnopuzas! 6poma (1),
tiona (I, IIT). CpaBHUTENBHAST YCTOWYUBOCTD (DTOPHUIOB U
XJIopuaoB. PeakimonHast ciocoOHOCTh. OKHCIUTENBEHO-
BOCCTaHOBHMTEJIbHBIE CBOMCTBA U CHOCO6I)I TMOJTYUCHUSL.
DTOPUPYIOIIKUE AreHTHI.

I'anorenoBonopoAbl. Y CTONYMBOCTE MOJIEKYJI. XapaKTep
XUMHMYECKHX CBA3EH B MoleKynax. duzndyeckue CBOMCTBA.
W3MmeHeHue TeMiepaTyp IUIaBJICHUS U KUIIEHUS] B Py
(TOPOBOAOPOA—HOTOBOAOPOL. ACCOLHAIMSA MOJIEKYI
¢dropoBonopoaa. BoccraHoBHUTENBHBIE U KHCIOTHBIE CBOWCTBA.
OcobenHoct (GTOPOBOAOPOHOM KUCIOTHI. OOIIIME TPHUHIHIIBI
nosnyuyeHus. [IpoMblluieHHOE OTy4YeHne
COJISIHOM KUCIIOTHI. IIprMeHeHne CoNIHOM, TUIABUKOBOM KUCIIOT.
AHanUTHYECKHUE PEaKLUH FaJIOr€HUI-HOHOB.

Oxkcuapl 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 YCTOWYMBOCTD COJIEH U
KHCIOT. [IpuMeHeHne TUIIOXI0pUTOB, XJIOPATOB, TIEPXJIOPATOB.
Oxwucnsromye, 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 rpynmbl. OO01mmas xapakTepucTHKa
anemMeHToB. CTpoeHue aTOMOB. VI3MeHeHe aTOMHBIX PaJIiyCcoB,
HMOHHU3AIMOHHBIX MOTEHIINAJIOB, CPOJCTBA K 3JIEK-
TPOHY, 3JIEKTPOOTPUIIATEIIEHOCTH METAITMIECKOTO U
HEMETAJUINYECKOT 0 XapaKTepa 3JIEMEHTOB II0 TPYTIIIE.
BanieHTHOCTB U CTENEHN OKUCIIEHUSI aTOMOB. XapakTep
XMMHUYECKHX CBsI3eH B coequHEHHAX. OCOOCHHOCTH KHCIIOpOoa.
[pocrteie BemiecTBa. AJUTOTPOIHBIE MOAU(DUKAIINY.
XuMHUYECKas CBSI3b B MOJIEKYJIe KHCIOpoaa ¢ mo3utiuii Teopuii BC
1 MO. Ctpoenue Monekyinsl o30Ha. [TomumopdHbIe MOTUpUKAIIH
1 CTPOCHHSI MOJIEKYJIBI CEPBI. Y CIIOBUSI CYIIIECTBOBAHMUS
JIBYXaTOMHBIX MOJIEKYIl. OKHCITUTETbHO-BOCCTAHOBUTEHHBIC
cBoiicTBa. OTHOIIEHNE MPOCTHIX BEIIECTB K META/IaM 1
HEMeTaJu1aM, BOJIe, KUCIIOTaM | IienodaM. [IpHHIMITE oy deHuns
KHCIopoaa U 030Ha. OCHOBHEIE CITOCOOBI TTOTYYEHHUS TIPOCTHIX
BEIIIECTB.

Tunpuner Tuma Hy3. Ctpoenne monexyn. TepMudeckas
ycroiunBocTs. dusndeckue cBoicTBa. Mi3MeHeHne TeMnepaTyp
TUTABJICHHS U KUIICHUS B PSIIY BOA—TEILTYPO-BOJOPO/I.
XuMH4eckue cBoiicTBa. BoccTaHOBUTENbHBIE M KUCIIOTHBIE
CBOICTBa B psiy Bopa—TeuTypoBoaopoa. CepoBomopos.
CaoiictBa. OOIIME TPUHIUITH TOIYYSHHS XAIBKOI€HOBOIOPOIOB.

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 Ho S, -ITomucynsdunsl. CTpoeHne MONEKyII.
YcroitunBocTh. KHCIOTHBIE M OKHCIUTETLHO-BOCCTAHOBHUTENILHEIC
cBoiictBa. CpaBHUTEIbHAS YCTOHYMBOCTD NONNCYNBb(OUIOB U
COOTBETCTBYIOIIUX MM KHUCIIOT.

Oxcuapl. Oxcunpl anementoB (IV, VI). Ocobennocru
crpoenusi. OTHOIIIEHHE OKCHIOB K BOJIE, KACIOTaM U IeJI0YaM.
OKHCIUTENTHLHO-BOCCTAHOBUTENIBHEIE CBOMCTBA. [IprHIMIIBI
TIOTYYEHHSI.

CepHucras, celneHucTast U TeJurypucTtasi Kuciorsl. CTpoeHne
MOJIEKYJ ¥ aHHOHOB KUCIIOT. KHCITOTHBIE M OKUCIUTENBHO-
BOCCT@HOBUTENBHBIE CBOWCTBA B PSAY CEPHHUCTASI—TEILTypPHUCTAs
kucnotbl. Conmu. CynabduTel cpeqHre u Kucible. ['naponus conei.
OKuCIUTENHEHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lonyuenue.
Paznoxenne cynb(QUTOB. AHAINTUYECKHE PEAKIMH CYIbPHT-
WOHOB.

CepHasi, ceneHoBast U TeJLTypoBast KUCIOTEL. CTpoeHue
MOJIEKYJI 1 aHHOHOB KUCIIOT. KHCIIOTHBIE M OKHCIIUTENbHBIE
CBOICTBA B Psily CepHas—TeTypoBas Kuciotsl. CBOMCTBa
pa30aBJICHHBIX U KOHIICHTPUPOBAHHBIX KUCIOT. CrocoObI
nonydeHusi. [IpoMblluieHHBIE CIOCOOBI TOMYYEHUsI CEPHOM
kucnotsl. [lomucepnsie kucaoTel. Oneym. TepMoanHamMuyec-Kast
XapaKTepUCTHUKA PEaKIUi OKHUCIIEHHsI CEPHUCTOTO Ta3a.
Cynbdartsl. ['uapocynbgaret. Aucynbdarsl (mUpocynbdarsr).
Cenenatsl. Temmypatsl.

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

ITonuTHOHOBBIE KUCIIOTHI M UX conu. ['napocepHuCTast KUCIOTA.
Crtpoenue ux Moiekyn. OTHOCHTENbHAs yCTOWYUBOCTD U
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA KUCIIOT U UX COJEH.

Ilepokcokucnotsl cepsl 1 UX coiu. IlepokcoMoHOCEpHas U
HepoKkcoaucepHast KUCIOThl. CTPOEHUE UX MOJIEKYIL.
[epokcocyibdatsl. DIEKTPOCUHTE3 MEPOKCOKUCIIOT U coneit. 1x
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA.

I"amorenuast cepol. CpaBHUTEIbHAA yCTOWIUBOCTh. CBOMCTBA.

Oxcoxiopus! cepbl. OKCOXJIOpUA cephl. JIHOKCOXITOPHU CEPHI.
Crpoenue moneky1. I'maponus. CpaBHUTEIbHAS YCTOWYHBOCTh
Pa3NIUYHBIX OKCOraJIOT€HUOB CEpPbI, 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. BaeHTHOCTh U CTETIEHH
OKHCJIEHUS1 aTOMOB. M3MeHEeHNE YyCTONYMBOCTH COETMHEHUH B
BBICIIEH CTETICHU OKHCIIEHHS aTOMOB. XapaKkTep XUMHUYECKUX
cBs3el B coequHeHMAX. OCOOEHHOCTH a30Ta.

[Ipocteie BemecTBa. OcobernocTr cTpoeHust. CKIIOHHOCTD K
00pa3oBaHUIO MOTUMEPHBIX (hopM pocdopa, MBIIIBSIKA 1 CypbMBIL.
XuMHUUYeCKas CBSI3b B MOJIEKYJIe a30Ta ¢ mo3uiwii Teopuii BC u
MO. Annorponssie MomuduKamu ¢hochopa, MBIIIBIKA U CYPEMEL.
XHUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB. PeakioHHast
CIIOCOOHOCTH MOJIEKYJISIPHOTO W aTOMAapHOTO a30Ta, Oexoro u
KpacHoro (ocdopa. OKHCIUTETFHO-BOCCTAHOBUTEIBHEIC CBOMCTBA
MIPOCTHIX BemecTB. OTHOMIEHNE MMPOCTHIX BEIIECTB K METAIIIAM,
BOJI€, KUCTIOTaM U menodam. [IprHINIbI moxydeHns u
TIPUMEHEHHUS POCTHIX BetlecTB. PUKcamnys a30Ta U3 BO3ayxa.
O6me npuHIWIE prukcamun. HoBble MeTOabI
HHU3KOTEMITepaTypHO# (rKkcannu azora.

I'mapunst OHs. Ctpoenne monekyn. M3MeHenne TemmepaTyp
TUTABJICHUS U KUIICHUS B PsITy aMMHaK—BHUCMYTHH. M3MeHeHne
TEPMHYECKOH YCTONUMBOCTH, PEaKIIMOHHON CIIOCOOHOCTH,

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

OIIK-6
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BOCCTAHOBUTEJBHBIX CBOWCTB, CKIIOHHOCTH K PEaKIUsIM
TIPUCOETUHEHHS B DALY aMMHak—BUCcMYyTHH. OOpa3oBaHue U
YCTOWYMBOCTH MOHOB aMMOHUSI U pocorust. [TpuHIMIBI
nony4yeHus ruapuaos OHs.

Ammmnak. [Tomyuenne. TepmonnHaMuyueckast XapakTepHCTHKA
peakuuy CHHTe3a aMMuaka. PacTBopenne aMmMmuaka B BOJIE.
Peaxuyy nprucoennHeHus: aMMuaka. AMMHHOKOMIUTEKCHI. Comu
aMMOHHUS 1 X TEPMHUUECKOE pasiiokeHue. Peakin 3amenieHus
BOJIOPOZIa B aMMHaKe. AMU[IbI, IMH[BI, HUTpHUIBL. Peakimun
OKHCIIeHHs1 aMMHuaKa. [IpuMeHeHre aMmMuaka. AHaITUTHIECKUE
peaKnuy HoHa aMMOHHSI.

I'mppaszun. Ctpoenue Monekyisl. OCHOBHBIE U OKHCIIUTEIBHO-
BOCCT@HOBUTENbHBIE CBOWCTBA. OKHCINTEIBHO-
BOCCT@HOBUTENbHAS TBOHCTBEHHOCTh. COJIM T'Hpa3OHHUSL.
I'mapasus kak TormBo. OCHOBHBIE METOJIBI TIOMYYEHUS — METOABI
Baiiepa n Pamura .

I'uapoxcunamun. Ctpoenne Monekysasl. OCHOBHbIE U
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. OKHCIIUTENBHO-
BOCCT@HOBHUTENbHAs JBOHCTBEHHOCTh. COJM IMIPOKCUIIAMMOHHUSI.
[Tonyaenne— metonsl Taderns u Pamura .

A30THCTOBOIOpOIHAS KHCIOTA U ee coiau. CTpoeHHE MOJICKYIIbI
A30THCTOBOIOPOHON KUCIOTHI U a3ui-noHa. KuciaoTHbie U
OKHCIIMTEILHO-BOCCTAHOBUTENbHEIE CBOMCTBA. OKHUCIUTEILHO-
BOCCTAHOBHUTCJIbHASA ﬂBOﬁCTBeHHOCTB. A3H]1bl. BSprBOOHaCHOCTB
KUCJIOTBI M Q3UJI0B.

Oxcunet azota (I, 11, II1, IV, V). CtpoeHne Mosexy.
Oco0OeHHOCTH CTpOeHHS MOJIEKYT okcoHuTpuaa azora (V) —-N2O u
JIpyrux okcuzioB. OTHOILIEHUE K BOJE, IEI0YaM U KHCIIOTaM.
OKHCIUTETBHO-BOCCTAHOBUTEbHBIE CBOMCTBA. [IpuHIMIBI
nosydeHus. TepMoanHaMu4ecKas XapakTepUCTHKA PEaKIU
cuHTe3a okcuaa azoTa (II) u3 mpocTeix BemecTB. TOKCHYHOCTD
OKCHJIOB a30Ta. BiusiHNE Ha OKPYKaIOIIYIO CpEny.

Azotuctas xkucnota. CTpoeHHEe MOJIEKYJbl U HUTPUT-UOHA.
Hutputsl. OKUCIUTENBbHO-BOCCTAHOBUTENILHBIE CBOWCTBA KUCIIOTHI
1 HUTPUTOB. TOKCUYHOCTH HUTPHUTOB.

BosMmoxxHBIE TyTH NOTy4eHUs. AHAINTHIECKUE PEaKIUU HUTPUT-
HIOHOB.

AzotHas kucnora. CTpoeHHe MOJIEKYJIbl a30THON KUCIOTHI U
HUTpaT-noHA. OKUCITUTENLHBIE CBOMCTBA pa30aBICHHON U
KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI B pEAKLUsIX C
MeTaJJIJaMU, HEMETaJIJIaMH U CJIOKHBIMH BEIECTBAMH.

JlabopaTopHBIE ¥ IPOMBIIUICHHBIE METO/BI TTOTYIECHHS.
Croco0s1 OcTBanpaa u I'maybepa. Llapckas Boaka. [Ipumenenue
a30THOM KucnoThl. Cony a30THON KUCIOTHI, MIPOTYKTHI UX
TEPMHUUECKOTO PA3JIOKEHHS U OKHCIUTEIbHBIE CBOHCTBA.
TOKCHYHOCTH HUTPATOB. AHAUTUYECKUE PEaKIIMU HUTPAT-HOHOB.

Asotabie ynoopenus. [lopoxa u B3peIBYaTHIC BEIIECTBA.
®DaxTOphI, 00YCIOBINBAIOIIIE B3phIBUATHIE CBOMCTBA U
B3PBIBOONIACHOCTH BEIIECTB. [ [pHHITNITEI COCTABIEHUSI TOPIOYHX U
B3pBIBUATHIX CMECEH.

@octun. [TomryyeHne n OKUCIUTENTEHO-BOCCTAHOBHUTEIb-HbIE
CBONCTBA.

Oxcunet hocdopa, MpImbsika, cypbMel 1 Bucmyta (I u V).
Ocob6ennocty crpoeHnst. OTHOMIEHHE K BOIE, KUCTIOTaM H
menoyaMm. [IpuHOUIET momy4deHns.

Kucnoponconepxammue KuciaoTsl pochopa i X COIH.
®ochoproBarucras kucnora u rumopochursr. Pocdopucras
kucnora u ¢pochutsl. PocdopHoBaTast KHCIOTA, THHOPOCHATHL
Mera-, au- (mupo-) u nonudochopHbIE KUCIOTH M UX COJIH.
Oprodocdopras kucnora u ee conu. CTpoeHHE MOJIEKYI KACIOT
¢docdopa, IX OCHOBHOCTD U OKHCIUTEITLHO-BOCCTAHOBHUTEIHHbIC
cBoiictBa. [lonydenne opropochOpHOH KUCTIOTHI.
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®docdopusie ynodpenus. [Ipoctoii cynepdocdart. JIBoriHoi
cynepdocdar. Ipermmurar. @ocoputHas myka. CMemIaHHBIC
ymoopenus. AMModoc. Azodocka.

I'mapokcunst Meimbsika, cypsmsl (111, V) u Bucmyra (111).
Mera- u opTo-popmbl. KHCIIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. MBIIIBSIKOBAs U CypbMsHAas
kucnoTel. O0mmume mpuHIUIB nonyueHus. Apcenatsl (111, V).
Crubartsr (IIL, V). Bucmyrats! (V). OkcocoequHeHns BUCMYTa H
cypbMBbl. OcOOEHHOCTH THIIPOJIN3a COJIel CypbMBbI M 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. Xaopuasl docdopa (111, V).

Oxkcoxnopunsl. Okcoxnopun azora. Oxcorpuxiopua pocdopa.
Ux rugponus. ®ochonurpunxiopua. OcodeH-HOCTH ero
CTpPOCHHUSI.

Cynbduasl MBIIIBSKA, CypbMBI U BUCMYyTa. OOIIIIe TPHHIUITBI
UX TOoNy4eHus. THOCOIH MBIIIBSIKA U CYPbMBI.

Coenunenus ¢ meraiutamu- Hutpunsl, @ochuasl, ApceHup! 1
Crubunpl. Tunbl HUTpHIOB. OCOOEHHOCTH XMMUYECKHX CBS3EH B
HuX. CIUTaBbl MBIIIBSIKA, CYPbMBI U BUCMYTA. TOKCHUYHOCTh
¢docdopa, cyppbMbl, BACMYTa U HX coeAnHeHni. KpyroBopotsl
aszora u ¢ochopa B MPUPOJIE.

20. p-Dnementsl IVA rpynnel. OO01mas xapakTepucTuka
aneMeHToB. CTpoeHue aToMoB. VI3MeHeHne aTOMHBIX PaInyCOB,
MOHM3AaLMOHHBIX ITOTEHLIUANIOB U 3JIEKTPO-OTPULIATEILHOCTH
3JIEMEHTOB. BalleHTHOCTb U CTENIEHU OKHUCIIEHHS aTOMOB.
M3meHeHne ycTOMUYMBOCTH COEAUHEHNH B BBICIIEH CTENCHU
OKMCJICHHUSI aTOMOB. XapaKTep XUMHUYECKUX CBS3€EH B
coenuHeHussx. OCOOEHHOCTH XUMHYECKUX CBsI3el, 00pa3yeMbIxX
aTomamu yriepoza (IV).

INpoctrie BemecTBa. AJIIOTPONHbIE MOIU(UKALIMH YIIIEpOa.
Hanomatepuainsl Ha ocHOBe yriepona. OysuiepeHsl: METObI
nosTy4eHus1, cepbl IPUMEHEHHs. YTIepOaHble HAHOTPYOKH:
NoJTy4eHHe U CBOWCTBA. OCOOEHHOCTH UX CTPOCHHUSL.
[TonynpoBOAHUKOBEIE CBOWCTBA KPEMHUS U T€PMAHMSL.
XuMuueckue cBoicTBa. X peakinoH-Hast CIOCOOHOCTD.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE CBOMCTBA. OTHOLIEHHE K
KHCIIOpPOAY, METalaM, Bojie, KUclIoTaM u menodam. CoeuHeHns
BKJIIOYEHHS rpaduta. DopMBl HAXOXKICHUS IEMEHTOB B IIPUPOJIE.
[IprHOMTIBI TOTyYeHUs POCTHIX BemecTB. [IpuMenenne mpocTeIx
BEIIIECTB.

Tuopuner Tuma OHs. Ctpoenne monekyn. M3menenne
TeMIIepaTyp IUIaBJICHNS ¥ KUTIEHUS B POy METaH-THAPU CBHHIA.
XuMudeckue cBocTBa. PeakiimonHas crrocoOOHOCTh METaHa 1
Opyrux ruapuno. OOIue NPUHIUIIBI TOTY9eHHs THAPHIOB.
CuitaHbl, NONYYEHUE U BOCCTAHOBHUTEIIBHBIE CBONCTBA.

Oxcun yraepona (II). XumMudeckast CBSA3b B MOJIEKYIIE C
no3unuii Teopuit BC u MO. Ilomydenne. BoccraHoBUTENb-HEIE
cBoiicTBa. Peakuun npucoenmHenns. KapOOHIITBI METaLIOB.
®ocren. TokcnarocTh okcuaa yraepona (II).

Oxcun yranepona (IV). Ctpoenne monekynsl. OTHOIIEHUE K
Boze, wenouaM. [lomyuenue. Ilpumenenue. BiusiHue yriekucioro
ra3a Ha OKpY)KalOIIyIo Cpely. YTONbHast KHCIIOTa U €€ COIH.
CrpoeHne MONEKyYJIbl YTOIbHONW KUCIOTHl M KapOOHAT-HOHA.
CaoiictBa kucioTel. KapOoHaThI, THIPOKapOOHATHI, OCHOBHBIC
kapOoHaTel. OCOOEHHOCTH OCaXKACHHS TPYIHOPACTBOPUMBIX
KapOoHaTOB
13 BOJHBIX pacTBOPOB. TepMuuecKast yCTOHYMBOCTD KapOOHATOB.
IIpumenenue.

Oxcuapl KpeMHust, repManus, onosa u ceuaia (11, IV). Anokcun

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
JTMOKCUIa KPEMHHUS K BOJIE, KHCIIOTaM, Iieiodam. [lepeBox B
PACTBOPUMBIC COCTUHEHUS.

Kpemnunessie kucnotel. MetakpemaneBasi, OpTOKpeMHUEBAS U
[MomukpeMHueBbie KUCIOTH. OCOOCHHOCTH UX CTPOCHUS.
[Tonydyenue. 3011 U TeIH KPEMHHUEBBIX KUCTOT. CHIIMKATreh Kak
ancopoent. Conu KpeMHUEBBIX KUCI0T. OpTO-, METa-,
TTOJTMCHIIMKATHI. AJTFOMOCHIHKATHL. VICKYCCTBEHHBIE CUITHKATEI.

Crekina. @axkTopbl, ONMPEEISIONINE YCTOWUHMBOCTh
CTEKIJIO00Pa3HOTO COCTOSHUSI CHUIMKATOB. COCTaB U METOIIBI
TOJIy4€eHUs pocToro crekia. Kpucrammzanus crekon. CUTamibl.
CTeKJIOBOJIOKHA U CTEKIOTKaHH. [[eoNuThI.
emenT. Bsuxyniue BemecTBa. TyromiaBkue KepaMUKH Ha OCHOBE
KPEMHHUS M IPYTUX 3JIEMeHTOB. KpeMHMii- opraHmdeckue
coeauneHUst. OJOBSHHBIC KUCIOTHI.

CunukoHbl ¥ cusiokcanbl. [Ipocreiine U3 3TUX COeAMHEHUH.
OcobenHocty ux crpoeHus. CBorictBa. OKCHIBI TepMaHUs, OJIOBA,
ceunna (11, IV). x cpaBuuTenbHas ycrodunBocTs. KnucinorHo-
OCHOBHBIE U OKMCIIMTEIbHO-BOCCTAHOBUTEIBbHBIE CBOMCTBA
okcuaoB. /X OTHOIIICHHE K BOJE, KUCIOTaM, Ieiaodam. OOorime
TMPUHOMUIIBI TTOTYUCHUA.

I'mapokcums! repManus, onosa, ceuana (11, IV).
CpaBHHUTENbHAS] YCTOWYUBOCTh, KUCIIOTHO-OCHOBHBIE H
OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIE CBOWCTBA. COJM THAPOKCHIOB
anemenToB (11, IV) B kaTHOHHO# 1 aHMOHHO# (hopMax.
OTHOCHTENbHAS YCTOWYUBOCTD, CKIIOHHOCTD K THAPOIIU3Y.

Coenunenus ¢ cepoit. Mono- u nucynbduabl. Cepoyriepo.
TuocoequHeHus (KUCIOTH M conH). THOYronbHas KUCTI0Ta U
THOKapOoHaThl. THOCOETUHEHHST KPEMHHS1, TepMaHusI, OJIOBa.

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

lNanorenokomiuiekcel. ['excadropokpemMHueBast
KHCJIOTA U €€ CONHU. | eKcaxIopOooIOBsSHHAS KHCIOTa U €€ COJH.

CoenuHeHus yriaepoa U KpeMHHA ¢ a30ToM. Hutpuasr.
Huan(quuuan), cBoicTBa 1 nonydeHue. LlmanoBogopon.
nanoBonoponnas kucnora. L{uanuael. Llnanua-moHb! Kak
nuranpl. OCOOEHHOCTH MOTYYEHHS [IMAHUIOB TSDKEIBIX
MeTaiioB. ['unponus nuaauaoB. TOKCHYHOCTh IMAHOBOAOPOAA U
nuaHuoB. l{naHoBas KucCI0Ta, IMAHATHI, IOTY4YEHHE U CBOMCTBA.

PopanucroBonoponsas kucnora. Tuonnanatsl. [lonydyenue u
CBOIICTBA.

Coemuaenus ¢ merauiaMu. Kapouast meramnos. Turisr
kapbunoB. OTHOIIeHNE KapOUIOB Pa3IMIHBIX TUIIOB K BOJIE,
kucinoram. Kapbopys.

Cwmnuast. [Ipupoga XUMUYIECKOH CBS3H, TIOTYIEHUE U
cBoiictBa. KpyroBopot yriepoaa B mpupoze.

21. Bop. Ocobrie croiicTBa 60opa. OTHOIIEHHE K KHCIOPOLY, BOAE,
KHCIIOTaM | mienodaM. ['unpumsr 6opa. Mx cocras. JubopaH,
0COOEHHOCTH XMMHUYECKHX CBA3EH B MOJIEKYJe qHOOpaHa.
Y CTONYHUBOCTE M pEAKIIMOHHASI CIIOCOOHOCTH THIPHUIOB O0pa.
T'anpunobopatsr.

Oxcun 6opa. OcobennocTu ctpoenus. CorictBa. OTHOIIEHHE
K Bojie, menodaM. OpTo-, MeTa-, MoauOopHBIe KUCIOTHL. X
coctaB u ctpoeHue. Crmia kucioT. OpTo-,MeTa-, moIudopaThL.
Bypa.

Iamorennapt 6opa. Ctpoenue monekyn. Peakmmu
TIprucoeTuHeHus. [ unpomnms.

Terpadropobophast kucimora. PTopobopaThl.

Hurpuz 6opa. [lommmopdasie Mmomudukamm HUTpHAa 6opa.
Hx cBoiicTBa. bopasoH.

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
XMMHUYECKHX CBSI3€H B COETMHEHHSAX. XHUMUYECKast aKTHBHOCTD
MetasuioB. Ee u3mMenenue B psiy auTuii—1e3unid. OTHOLIEHHE
LIETOYHBIX METAJUIOB K HEMEeTajulaM, Boje, Kuciaoram. CriocoObl
TIOTYYEHHSI.

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

Okxcunel. Iepoxenasl. Haanepokcuasl. O3ouuabl. CTpoeHuE.
CpaBHutenbHast ycToHuMBOCTh. OTHOIICHHE K BOJIE, KUCIIOTaM U
menoyam. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOICTBA.
CrniocoObI moTy4eHwsI.

I'mapokcunpl. CBOMCTBAa-OTHOILIEHHE K KHCIIOTAaM, OKCH/IaM |
colsiM. VI3MeHeHHe CHITbl OCHOBaHHUS B PSIAY THAPOKCHIOB JIUTHSI—
ne3ust. [I[pUHIMITBI TPOMBIIIIEHHOTO MOTYYEHHS THAPOKCHIO0B
HaTpHs ¥ KaJusl, UX NpUMEHEeHHe. Mepbl PeI0CTOPOKHOCTH NIPU
pabore ¢ menoyamu.

Conu: ranoreHubl, Cyab(arTsl, KApOOHATHI, HUTPATHI,
HUTPUTBHI, CyNb(UABL, HUTPpUAbL. Bo3aMoXXHOCTH 00pa3oBaHus
JBOMHBIX coJiel 1 KpucTamaoruapaTos. KaasuHupoBaHHas,
KpUCTaJUIMYECKasl, uTheBas cona. Ilomydyenue conpl. IloTam.
I'naydeposa conb. [IpuMeHeHne coleil. AHATUTHYSCKIE PEaKIIN
KAaTHUOHOB IIICJIOYHBIX METAJIJIOB.

23. Bonmopoa. O61as xapakTepucTrka Bogopoaa. [lonokeHue ero
B nepuoanyeckoit cucreme. CtpoeHue atoma. BajgeHTHOCTD U
CTEMEeHb OKUCIICHUS! aTOMOB BOJIOPOJIa. XapaKTep XMMHUYECKHX
CBSI3el B €ro COCJIMHEHMSIX. Y CJIOBHS 00pa3oBaHus U
cymiectBoBanus wonoB H', H™, H;O". ®usnueckne 1 XuMHIeCKre
CBOICTBa BoOpoaa. Bonopon kak BOCCTaHOBUTEIb.
BoccranoBuTenb-Hasi CHOCOOHOCTh ATOMAPHOTO U MOJIEKYIISIPHOT'O
BOZOpoAa. BzaumoneiicTeue Bogoposa ¢ METAJLIIAMU U
HeMeTaJJIaMH.

CrniocoObI MosTy4eHus CBOOOIHOTO BOIOPOAA.

T'uapuael. Tuns! TUAPUIOB: HOHHBIE, KOBAJICHTHBIE,
MOJIMMEpPHEIE, HecTexruoMeTpuueckue. [lepokcun Bogopoaa.
Crpoenune monekynsl. [lomydenne. OKuCIUTENHHO-
BOCCTAHOBUTENBFHBIE CBOMCTBA B PA3IMYHBIX 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
anemMeHToB. CTpoeHue aToMOB. V3MeHeHue 1o rpyIie aTOMHbIX
pazuycoB M HOHW3AIMOHHBIX [TOTEHIINATIOB. XapaKTep
XIMHYECKHUX CBs3el B coeanHeHnIX.OcoO0eHHOCTH OepUILIHsL.
@duznvecKre U XMMUYECKHE CBOMcTBA MeTauoB. OTHOMIEHNE K
HEMeTaJlaM, BoJie, KUCIOTaM U mieinodaM. CrocoObI OTydeHHsL.
IIpumenenue.

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

Coemmnaenns ¢ kucnopogom. Okcuabl. [lepokcumer. Mx
cTpykTrypa. CpaBHHUTENbHAS YCTOWINBOCTD. OTHOIIEHHUE K BOAE,
KHCIoTaMm, menodam. OKHCITUTENbHO-BOCCTAHOBUTENbHBIC
cBoticTBa. OKcH KambIws (HeTameHast H3BECTh ).

I'mnpokcunsl. Ux crpykrypa. KucioTHo-0CHOBHBIE CBOICTBA.
AwmdotepHOCTh THApPOKCHAA Oeprymtust. OKCOSIHS U OJISIIHSL.
[TprHnMIE! momydeHus. I'uapokcna Kaapust (TameHas N3BECTb).

Comu. "amorennapl, KapOOHATHI, CyNb(aThl, HUTPATEI,
cynb¢uasl, HUTpUABL, Gochuasl. Kpucrammornaparer. Conn
Oeprmiysa B KaTHOHHOHM M aHMOHHOM (hopmax. KommiekcHbie
coemHeHust Oeprius. I unponus conel OepuiuInis 1 MarHus.
OKCOXJIOpH]T MarHHSI.

AHanUTHYECKNE PEaKIH KaTHOHOB METaJIJIOB.

JKecTkocTh BOJBI M METOIBI €€ yCTpaHeHus. TOKCHIHOCTh

Komnmok-
BUYM,
KOMIIBIO-
TepHOE
TECTHPO-
BaHMe
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COeMHEHUH Oepmis U Gapust.
[lemMeHT, Ta30CHIIMKATHBIE MAaTEPHAJIbIL.

25. Hoarpynna amomunus. dusznueckue 1 XUMUYECKHE
CBOICTBa METAJIJIOB psja altoMUHUI-Tanuil. Vi3MeHeHne
TeMIIepaTyp IUIABJIECHUS U KUIIEHUS B PsTy aTFOMUHUN—TaJIIHH.
Xumuueckasi akTUBHOCTh MeTajioB. OTHOIIEHHE K KUCIIOPONY,
BOJIE,

KHCIOTaM, 1ienodaM. [IpuHIuns! oTydeHus] METaIIOB.
[Tony4yenue u npuMeHEeHUE aTIOMHUHUSL.

I'uapunst snementoB (111) psina anromuHMi-TaIA.
OcobenHoctH ctpoeHus. CBOMCTBA U NOIyYEHUE.

lanorenunsr snementoB (111) psina anmoMuHMi-TaINIA.
OcobenHoctH cTpoeHus. CBOMCTBA U MOIyYEHUE.

Hurpuaet snementos (111) psina antomMuHmit-rammii.
OcobenHoctH cTpoeHus. CBOMCTBA U MOIYYEHUE.

Oxcuapt anemenToB(111) psna anromununit-rammit. Mx
CpaBHUTEIbHAs YCTOMYMBOCTh. XUMHUECKHe cBoicTBa. KucnorHo-
OocHOBHBI€ cBoMcTBA. [Ipuniuns! nomyuenust. Oxcua tamus (I).

I'mapokcunp! anementos (I11) pspa anromuauii-ranmmii. Cocras
U 0COOEHHOCTH CTpoeHHs. KICIIOTHO-OCHOBHBIE CBOWCTBA B Py
THPOKCUIOB aTIOMUHUA—TaUINSA. OTHOIIEHHE K KHCIOTaM U
menoyaMm. ['mapokena tamus (I).

Comnu. Conu anmoMyHHsI B KATHOHHOW U aHUOHHOW (opMax.
Kpucrannoruapatsl. KommexkcHsle coequaeHus. [[BoliHble conu.
CpaBHuTenbHas xapakTepuctuka conei anemenToB (I11).
I'maponus coneit. OcoGeHHOCTH CTpOeHuUs antoMHuHaToB. Comu
tamums (I). OKkUCIUTETFHO-BOCCTAHOBUTENLHBIE CBOWCTRA
coequnenmnit Taymums (1) u Tammus (IIT). TokcuaHOCTH COSAMHEHMIA
TaJUIHS.

O6mas
Xapakre-
pHCTHKA
d- ame-
MEHTOB

26. d-Daements! B rpynmnsl. PeakosemesibHbIe 3j1eMeHTHI.
OOmas xapakTepucTuka 3j1eMeHToB. CTpOeHHE aTOMOB.
V3MeHeHue 1o rpyImne aTOMHbBIX 1 HOHW3ALMOHHBIX [TOTCHIIHAIOB
pany Sc-Y-La-Ac. BaneHTHOCTD U CTEIICHb OKHCIICHHS aTOMOB.
XapakTep XUMHUYECKHUX CBsI3eH B coeanHeHnAX. CKIOHHOCTD K
KOMIUIEKCO00pa30BaHuI0. XUMHUYECKHE CBOMCTBA MPOCTHIX
BeLLECTB. MI3MeHeHMe 110 IpyIe XUMHYECKON aKTUBHOCTH.
OTHoLeHue K KUCIOPOLy, Boe, KHcaoTaM. Crioco0b! MOTydeHuUs
Sc,Y,La,Ac.

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

Oxcunsl u ruapokcus! (1), Mi3sMeneHne KuCIOTHO-OCHOBHBIX
CBOMCTB I'MAPOKCUIOB B psAAYy CKaHAUM-akTUHUN. [lonydeHnue 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 CTENEHU OKUCIIEHUSI AaTOMOB. XapakTep
XMMHYECKHX CBSI3eH B coeqMHEHHAX. CKIOHHOCTh K
KOMIUTEKCco00pa3oBaHuio. VI3MeHeHne XMMUYECKUX CBOHCTB IO
rpynme. ®u3ngeckre 1 XUMHUYECKHE CBOHCTBA MPOCTHIX BELIECTB.
XuMUYeCcKasi aKTUBHOCTB TIPH OOBIYHOM U BBICOKOI
TemriepaTypax. OTHOIIEHNE K KUCIIOPOAY, BOJE, KHCIOTaM U
menoyaM. Koppo3noHHast ycToHIHUBOCTh. 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 COEqUHEHMS. [IPHHIMIIBI TOTyIEeHNSI.
Oxcunpt tutana (11, IIT). Caotictsa.

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

[epokucaHbie COeNMHEHUSI U TIEPOKCOKUCIOTHL. THUTaHATHI.
Hupkonatsl. ['mapokcuast Tutana (11, I11). CoticTsa.

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. MI3MeHeH e Mo rpyIne aTOMHBIX BUYM,
paauycoB U MOHU3AIIMOHHBIX MOTEHIIMANIOB. BaneHTHOCTh 1 KOMITBIO-
CTENeHb OKUCIIEHUS aTOMOB. XapaKkTep XUMUUYECKHUX CBSI3E B TEpHOE
coeauHeHUsIX. CKIIOHHOCTh K KOMILIEKCOOOPa30BaHUIO. TECTHPO-
M3meHeHne XUMUYECKUX CBOMCTB Mo rpymnme. duznueckue u BaHUe
XMMHMYECKHE CBOMCTBA MPOCTHIX BEUIECTB. XUMHUUECKas
AKTHBHOCTbH MPHY OOBIYHON U BBICOKOH TemriepaTypax. OTHoOIIeHHe
K KHCIIOPOJY, BOJIE, KUCIIOTaM, IienouaM. OTHOIIIEHHE K IapCKOM
BOJIKE, CMECH a30THOM
Y TJIABUKOBOM KHUCJIOT. CHOCO6I)I HOquCHI/Iﬂ IIPOCTBIX BEIIECTB.

Oxcuapl Banaaust, Huoowusi, ranraia (V). KucnorHo-ocHoBHbIE
CBOMCTBA OKHMCJOB U ruApoKkcuaoB. Bananatel. [lonmuBananatsl.
Coenunenns okcoBaHaqus. Huobarel. Tantanatsl. OKkcupl 1
runpokcunsl Banaaua (11, 111, IV). INanorenuast anemenToB (V).
Tanmorennap! Bananus (IL 11, IV). I'maponus ramoreHnaos.
Okxcoranoreausl. I'anorenokommiekcsl. Ilepokcuabl -cBoiicTBa 1
MOTyYEHUE.
29. d-IdnemenTtsl VIB rpynnbl. O0mias xapakTeprucTHKa OIIK-1; Kommok-
aneMeHToB. CTpoeHue aToMoB. VI3MeHeHHe 1O TPYIIe aTOMHBIX OIIK-2; BUYM,
paanycoB M HOHU3AIIMOHHBIX TOTEHIMATIOB. BameHTHOCTD 1 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. KiacrepHsle coennHeHus. 3Menenne
XMMHUYECKHUX CBOMCTB 1O rpynmne. PU3nyecKue U XUMHIECKHE
CBOICTBA MPOCTHIX BEIIECTB. XUMHUUECKasi aKTUBHOCTh MPH
OOBIYHOM U BBICOKOU TemriepaTypax. OTHOIIEHHE K KUCIOPOY,
rajoreHam, Boje, Kuciaoram, meaouaMm. OCHOBHBIE CITIOCOOBI
TIOTYYeHHS.

Oxcunet xpoma (11, ITI, VI). Ux cpaBHUTENBHAS YCTOWIHBOCTD.
KucnoTHO-0CHOBHBIE M OKHCIINTETBHO-BOCCTAHOBUTEIBHBIC
cBoiictBa. OTHOILIEHHUE K BOZE, KHCIOTaM, menodam. [IpuaIume!
TIOTY9eHHUS.

Oxcuner MonubaeHa u Bonbdpama (VI). OTHOmEHHE K BOJE,
KHCIoTaMm, menodam. [IpuHimms! nomydenus. M3menenne
YCTOWYIHBOCTH, OKHCIUTEIBHON CITOCOOHOCTH M KHCIIOTHOTO
xapakrepa B psay OKCHIOB XpoMa—Boibdpama (VI).

Tanpoxcunst xpoma (11, I, VI). CocraB 1 ocobeHHOCTH
crpoenus ruapokcuaa xpoma (I1I). XpoMoBbIe KUCTOTHL.
W3ononukncnors! xpoma. KHcioTHO-OCHOBHBIE M OKHCITUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [IpHHIUIIBI
noydeHnsi. MonnbieHoBast 1 BOIb(pamMoBasi KHCIIOTHI.

Y cTOHYHMBOCTD, KUCIIOTHBIE U OKUCIIUTENBHbBIE CBOMCTBA B Py
XpOMOBas-BOJIL(PAMOBAs KHCIIOTHI. V30MOMUKHUCIOTH 1
TEeTepOIOIUKHCIIOTH MONNOICHA 1 BOJIb(pama.

Comu xpoma (IT). Coticta. [TpuHumme! noxydenus. Conu xpoma
(I1T) B katnoHHON 1 aHWOHHOH (hopmax. KpucrayutoruapaTsl.
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Kommnekcusie coenunenus. JBoinbie conu. 'maponusz. Conu
xpoma (VI). XpomaTsl, monmmxpoma-

TBl. OKHCITUTENIFHBIE CBOWCTBA XPOMATOB U TMXPOMATOB.
[TpuHIMn neicTBUS XpOMOBOM CMECH.

Comu monubaena u Bonbdpama (VI). Monubnater 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 rajoreHuIb MOTUOIeHA U
Bonb(pama. JIuokcoranorennapl. CBoiictBa. ['uxponus.
[epokcocoenunenus xpoma. [Tepokcun xpoma. Ilepokco-
XPOMOBBIE KHCIIOTHI. Y CTOHYMBOCTD U OKUCIIUTEbHBIE CBOHCTBA
NIEPOKCOCOEIMHEHUH XpoMa.

30. d-2nements1 VIIB rpynnel. O0mas xapakTepiuCcTHKa
anemeHToB. CTpoeHue aToMOB. VI3MeHeHHe 110 IpyIe aTOMHBIX
pazMycoB ¥ MOHU3ALMOHHBIX [TOTEHIINAJIOB. BajneHTHOCTD 1
CTEINEeHHU OKHMCIICHUS aTOMOB. V3MeHeHue 1o rpyre
YCTOWYMBOCTH COETUHEHHUH B BBICILIEH CTEIIEHH OKHCIICHHS
aTOMOB. XapakTep XUMHUUECKOU CBS3H B COCIMHEHHSX.
CKJIOHHOCTh K KOMILIeKcooOpa3zoBanuto. KiacrepHbie
coequHeHus. M3MeHeHre XUMUYECKUX CBOMCTB 110 IPYIIIIE.
dusnueckre 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEILECTB.
OTHolIeHUEe K KUCIOPOLY, BOJIE, KHCIIoTaM, mieinodam. CrnocoOsl
TIOJTy4YeHUSI.

Oxcunet Mapranna (11, IT1, IV, VII). YcToitunBocTsh, KUCIOTHO-
OCHOBHBIE U OKMCJIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
OrtHoleHNe K BozE, KUCIOTaM, 1enodaM. [IpuHIuNb! nonydeHus.
Oxcunel Texuernus u penus (VII). KuciaoTtHo-ocHOBHBIE CBOMCTBA.

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

Comnu mapranma (II). Kpucranmoruapatsl. KomiiexcHsie
coeaunenus. CpoiictBa. Conmu mapranna (111, IV). Conu mapranma
(VD). Manranartsl. ['mgponus. OKHCIUTENTFHO-BOCCTAHOBUTENIEHBIE
cBoiicTBa. [IpuHIMIIBI IOTY4YEHMSL.

Conu mapranma (VII). [lepmanranatel. OKucIuTeIbHBIE CBOHCTBA
MIEpMaHIraHaTa B KUCIIOH, IIEIOYHON U HEUTPAJILHOU cpenax.
[IpuHIUTBI TOTydeHUsL.

Comnu texuenus u penus (VII). Ileprexuatsr. [leppenaTsr.

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

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

CemeiicTBo :keje3a. OOmas XxapaKTepUCTHKA SIIEMEHTOB
cemeticTBa xene3a. CTpoeHue aToMOB. VI3MeHEeHHe aTOMHBIX
pazuycoB M HOHU3ALMOHHBIX ITOTCHIIUAIIOB B PAOAX KEIe30—
HUKETb U JKeNe30—0CMuil. BaleHTHOCTD U CTETIEHHN OKUCIICHHS
aTOMOB. XapaKkTep XUMHUYECKUX CBS3€H B COEIUHEHUSX.
CKIIOHHOCTB JIEMEHTOB K 00pa30BaHUIO KATHOHHOW M aHHOHHOM
(dhopm, KomIurekcooOpa3oBanuro. KiactepHpie coeiHEHNSI.
du3nvecKre ¥ XMMUYECKHE CBOMCTBA Kele3a, KoOaabTa, HUKETIS.
®deppomarHeTu3M. XUMH4IecKass aKTUBHOCTD TP OOBITHON 1
BBICOKOH TeMmepaTypax. OTHOIEHNE K KHCIOPOAY, BOJE,
kucinoTaM u mernodaM. Kopposus xenesa. [TupodopHoe xeme3o.
Haxoxnenue xeneza B npupoae. [IpoMbIIITIEHHbIE METOABI
mony4deHus xernesa. [Ipumenenne xxenesza. Uyryn. Cramb.
CrnenmanbHbIE CTaIN.

Oxcuper xemnesa, kodansra, HuKeNs (11, III). CocTas u
ocobeHHocTn ctpoerust ruapokcnaa xxenesa (II). Kuciaorno-
OCHOBHBIE U OKHCIIMTEIFHO-BOCCTAHOBUTENILHBIE CBOWCTBA
runpokcunos (11, III). OTHOmEeHME K BOIE, KHCIOTaM, IIET0YaM.
[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.
JIBoliHbIe U OCHOBHBIE conu. KauecTBeHHbIE peakIuy Ha KaTHOHBI
MmeTtasuioB (+2). Conn xenesa, kodansra, Hukems (I11) B karnonHon
1 aHMOHHOW (popmax. KauecTBeHHBIE peakiy Ha KaTHOHbI
metasuioB (+3). Kpucramtorunpatsl. CTpykTypa 0e3BOIHBIX
XJI0puzi0B. J[BoiiHbIe 1 OCHOBHBIE CONU.

®eppurts (I11) 1 MX OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE U
KHCIIOTHO-OCHOBHBIE CBOMCTBa. CrIOCOOBI MOTy4YEHHS.

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

KomriekcHble coenuHeHus kene3a, Ko0aabTa, HUKEIS.
OTHOCHUTENbHAs YCTOWYUBOCTD NPOCTHIX M KOMIUIEKCHBIX COJIEH
xkenesa, kooanbTa, Hukens (ILIIT). Aka-, aMMUH-, THAPOKCO-,
[IMaHO-, OKCAJIATOKOMILIEKChl. KapOOHMITBI.
®DepporieH. XapakTep XUMHUECKHUX CBsI3€H B MOJIeKyse
(eppotieHa. MHorosiIepHbIe KOMILIEKCHI.

CeMmelicTBO INIATHHOBBIX MeTANI0B. DU3nueckue U
XMMHYECKHE CBOMCTBA IUTATHHOBBIX METAJUIOB (PyTEHUM, POIHH,
naJIaAuil, OCMUM, UPUIHIA U TUIATHHA ). XUMHUYCCKasi aKTUBHOCTh
npu OOBIYHOHN M BBICOKOM Temmeparypax. OTHoOLIeHHE K
KHCIIOPOZY, BOIOPOY, BOJIE, KHCIIOTaM, IIIel04aM, [apCKoif
Bojke. Cxema repepaboTKu caMOpOHOM IaTHHBL J{pyrue
METO/IbI ITOTYYEHUSI METAJIIOB.

Oxcuapl 1 ruapatsl okcuaoB. Oxeunsl pyrenus (1V,VI).
Pyrenarbl. Oxcuapt ocmust (VI, VII). Ocmatel. Oxenabl u
ruapokcust ponust U upuaus (111). Oxcuapt 1 ruAPOKCHT
naaaus (II). KommuiekcHble coequaenns miaThuHbl. KaTHOHHBIE,
AaHHOHHBIEC U HeWTpasbHbIe KoMIutekesl aTtussl (11, IV). AMMun-
U IIMaHOKOMIUIEKCHI. | eKcaxIoporIaTHHOBAs! KHCIOTa U €€
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.
CKJIOHHOCTb K KOMILIEKCOOOpa30BaHUI0. XMMUYECKHE CBOMCTBA
MIPOCTHIX BemecTB. OTHOLIEHUE K KUCIOPOY, BOJIE, IIEI0YaM,
kucnotaMm. PactBopenue 30mota B apckoii Bonke. Crioco0s
J00braH MenH, cepeboa u 3010Ta. OCHOBHBIE CIIOCOOBI MOTYUEHHUSI.
IIpumeHeHne MeTaslIoB.

Oxcunst meau (I, IT), cepebpa (I, 1), 3omota (I, III). CpoticTaa.
OrtHoleHue K BoZIe, KUCIOTaM, menodaM. [IpuHIuUIE! momydeHus.
T'uapoxcunst menu (II), cepedpa (1) u 30m01a (I11). Kucnorro-
OCHOBHbIE cBONCTBA. OTHOLIEHNE K BOJE, KUCIIOTaM, IIENI0YaM.
[IpuHUMIIBI OTYYEHUSL.

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

lanorenokomiuiekcsl. dororpaduyeckue Mpouecchl Ha OCHOBE
raJloreHuI0B cepedpa. AMMHH- U IMAHOKOMIIIEK-
cel. Comm memu (I). Kpucramnorungpatsr. KoMiiekcHsie
coenHeHMs. ['anoreno-, nnaHo- 1 aMMHHOKOMIUTEKCHI. Comu
3onota (III). Comu B KaTHOHHOM 1 aHUOHHOHN (opmax. AKBa-,
LIMAHO-, TAJIOT€HOKOMIUIEKCHI. TeTpaxiopo30oTas KHCIoTa 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 xapakTepucTHKa
sneMeHToB. CTpoeHne aTOMOB. VI3MeHeHue 110 TPpyIIe aTOMHBIX
panycoB ¥ MOHU3aLMOHHBIX IIOTEHIHAIOB. BaneHTHOCTD
CTETEeHHU OKHMCIICHUS aTOMOB. XapakTep XUMUIECKOH CBS3H B
coenHeHUsIX. CKIIOHHOCTB K KOMITIIEKCOOOPa30BaHHIO.
@duznvecKre ¥ XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OTHoIIEHNE K KUCTIOPOIY, BOAE, KHCIOTaM, IIETI0YaM.
Awmainbsramsl. Mepbl ITPpeA0CTOPOKHOCTH TP paboTe C PTYTHIO.
Crioco0s1 norydenus 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 BOAE, KUCIOTaM, menodam. [IpuHIue! nonydenns.

Tunpoxcunst uaka u kaamus (11). KucnotHo-ocHOBHEBIE
cBoiictBa. OTHOLIEHHUE K BOJIE, KHCIIOTaM, miejodam. [IpuHIums!
MO y4YEHUSI.

Comu. Kpucramnoruapatsl. Coi HUHKA B KATHOHHOM U
annonHo# Qopmax. Comu pryru (I, II). OxucnurensHo-
BOCCTaHOBUTEJbHBIE cBoMcTBa coielt pryTH (I, II). T'uaponus
coJiell IMHKa, KaaAMUsl, pTyTH. L{HHKaTHL
KomnnekcHsle coenuHeHns. AMMUH-, IMAHO-, FAJIOTEHO-
KOMIUTEKCHI. VIX yCTOHYMBOCTD B Py IMHK — PTYTh. [IpOmyKTHI
B3aMMOJICICTBUS CONel 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 CTEIIEHU OKUCJICHUSI aTOMOB 3JIEMEHTOB.
W3MmeHeHue no rpymie aTOMHBIX paAlyCcOB U HOHU3AIMOH-HBIX
noTeHHanoB. [IpuunHsl XuMudecko nHepTHoCcTU. DU3nyeckue
cBoMcCTBa. XapakTep MEeKMOJIEKYIIPHOr0 B3aUMO/IeiiCTBUSI.
W3meHeHne TeMIiepaTyp KUIEHUs U IUIaBJICHUS B PSTy TeIui —
panoH. Xumuueckue coequHeHust. @Topuibl KCEHOHA U KPUIITOHA.
[TpuHIWMITEl X TOAyYeHUs. [ uaponu3 PTOpUIoR.
Kucnoponconep:xaniie coequHeHUs! 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 CBOMCTB. 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 coeiMHEHUI. XMMHUYECKHEe CBOMCTBA METAJIIOB.
OTHo1IeHne K KUCIOPOAY, Boze, KuciaoraM. OKCHUIBI.
I'mapokcunel. U3MeHeHne KUCI0THO-OCHOBHBIX CBOKCTB 10
nepuony. Comu. [IBoitusie conu. Coenunenus nepus (IV):
OKCHJIBI, TUAPOKCH]IBI, LIEPAThI.

Axmunuowt (5f-31eMeHTH). BaneHTHOCTD 3JIeMEHTOB, XapaKkTep
XMUMHYECKHX CBsI3el U POpMBI COSTMHEHHUH B PsIaX TOPUI—KIOpUI
u O6eprinii—IoypeHcuit. XuMU4ecKkrue CBOHCTBa METaJIOB.
Coequnenns topus (IV): okcun, ruapokcua, TaJoreHAIB.
Coenunenns ypana (VI): okcun, TuApOKCHA, TalOTCHUIBI,
ypaHaThl, COEAMHEHUS] JHOKCO-ypaHa.

4.2 CTpyKTypa IMCIHIIJIMHBI

Tab6aununa 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
Ilpakxmuueckue 3anamus (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 pabora (K)>
CamononaroroBka (mpopaboTka U MOBTOPEHHE 20 25 45
JIEKIIMOHHOTO MaTepuaja U MaTepuaia yueOHUKOB U
y4eOHBIX TOCOOMIA, TOATOTOBKA K 1a00OPATOPHBIM U
MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM, pyOeKHOMY
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 paszjienon 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 XUMHH 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. Pazgebl AUCHUIIMHBI, H3y4aeMble BO BTOPOM ceMecTpe
Tabauna 4. Pa3aensl 1McUNIIMHBI, H3yYaeMble BO BTOPOM ceMecTpe

! Ha kypcoBoii IpoekT (paboTy) BBIIENSETCS HE MEHEE OJIHOM 3a4E€THON €IMHUIIBI TPYI0eMKOCTH (36 4acoB)
2 TonbKO 1151 32049HOM (OPMBI 00 yUeHHUS
3 [pu HaNMUMK SK3aMEHA MO IUCIUTUINHE
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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-37eMeHTOB 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. JEKIHIMOHHBIE 3AHATUSI.
4.3.1. JEKIIMOHHBIE 3AHATHUA. 1 CEMECTP

TABJINIA 5. Tembl JIeKIIMOHHBIX 3aHATHIA

TEMA

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

2. ATOMHO-MOJIEKYJISIPHOE YYeHHue.

3. CtpoeHue aToMa M 3JIeKTPOHHBIX 000J104€K 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 MOJIEKY.1, BATEHTHOCTb. KoHIenuus ruOpuan3auy aTOMHBIX
opOuTaseil U MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJI M HOHOB. KOHIENIus MONsSpU3alii HOHOB.
Teopust Mmosiekysipubix opouraneit (MO JIKAO).

6. MexxMmoneky sipHoe B3aumoaeiicrsue. Crnel Ban-nep-Baansca. OpueHTaIMOHHOE, HHIYKITHOHHOE U
JVMCIIEPCHOH-HOE B3auMoAeHcTBU. DaKTOPbI, ONMPEACISIONINE SHEPTUI0 MEKMOJIEKYIIIPHOTO
B3auMoJeicTBus. BogoponHas CBs3b.

7.CoBpeMeHHBIE TPOO/IeMBbI HEOPraHMYEeCKOH XMMHUH. MeTaioopraHudecKas 1 CyIpaMoeKyispHas
XUMHS-XHUMUSI MOJISKYISIPHBIX aHcaMOJIeld M MOJIEKYJISIPHBIX CBSI3EH.

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

9. Ocnogwl xumuueckoit Kunemuxu. ' OMOT€HHBIE U TeTEpOreHHbIe peakuui. CKOPOCTh XUMHIUYECKOH
peakuun U pakTopsl ee onpenenstonte. [lopsanok 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.PacTBOpPBI J1€KTPOJIUTOB.

13

13.Peakuuu B Heopranuueckoii xumuu. I'maponaus coneil. Oxkucnumensno-eéoccmanogumensnole
Peaxyuu 6 600HBIX pacmeopax. INeKTPOJIU3 PACTBOPOB H PACILIABOB.

14

14. NucnepcHbie cuctemsl. Konaouapl.

15

15.KoMmIu1eKCcHbBIE COeINHEHMUS] .
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16 16.CoBpeMeHHbIE METObl CHHTE32 U AHATHU32 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 J1eKINOHHBIX 3aHATHIA

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 ajJroMHuHUS.

5 26. d-dnemenTtsl LLIB rpynnsl. Penko3eMesbHbIE 2JIEMEHTHI.

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 NJIATHHOBBIX 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.. TIPAKTUYECKHUE 3AHATUAL.
4.4.1. IPAKTUYECKHUE 3AHATUSA. 1 CEMECTP
TABJIUMLA 7. TeMbl NPaKTUYECKUX 3aHATHI

Ne TEMA

1 1. IIpeamet u 3agauu XuMun. MecTo XMMHH B CHCTeMe eCTeCTBEHHbIX HAYK.

2 2. ATOMHO-MOJIEKYJISIPHOE YUeHHe.

3 3. CtpoeHue aToMa M JIEKTPOHHBIX 000J10YEK aTOMA.

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

5 5. XumMuyeckasi CBSI3b H CTPOEHHE MOJIEKYJI, BATEHTHOCTb. KOHIENIHS THOpUAM3AIMN aTOMHBIX
opOHTaneil 1 MpOCTPaHCTBEHHOE CTPOSHUE MOJIEKYJT M HOHOB. KOHIenmus mosipu3alvii HOHOB.
Teopust Monekynsipubix opouraneit (MO JIKAO).

6 6. Me:xxkmoutekyasipHoe B3aumoaeiicteue. Cisl Ban-nep-Baanbca. OpueHTanoHHOe, HHAYKIIMOHHOE
JMCIIEPCHOH-HOE B3anMoAeHCTBHS. DaKTOPbI, ONPEAEIIIONINE SHEPTUIO MEKMOJIEKYIIIPHOTO
B3amMogaeiicTBus. BomopoaHas cBsi3b.

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

XUMUS-XUMUA MOJICKYIIAPHBIX ancamOmei u MOJICKYJISPHBIX CBsI3CH.
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8 8. Ocnogwt xumuueckoit mepmoounamuxu. IHEPTETHICCKIE XAPAKTEPUCTUKH XUMHUUECKUX PEAKIIHA.
[lepBoe HAYaJI0 TEPMOAVHAMHUKHY.

9 9. Ocnogwl xumuueckoit Kunemuxu. ' OMOT€HHBIE U reTeporeHHbIe peakiui. CKOpOCTb XUMHYECKOH
peakuun U GakTopsl ee onpeenstoniye. [lopsgok u MonekysipHOCTs peaknuy. Katanms.

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 Heopranm4eckoii 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.CoBpeMeHHBIE METOABI CHHTE3a H AHAJTU3a 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 6epunnus u maraus. [Hoarpynna kanpuus.

4 25. Iloarpynna aaiOMHHUS.

5 26. d-dnemenTsl LLIB rpynnel. Penko3emesbHbIe 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 rpynnel. CemelicTBo keJie3a. CeMelicTBO NJIATHHOBBIX MeTAJJIOB.
CeMeiicTBO xKeJ1e3a.

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 reTeporeHHbli KaTaans 2
6 3 OuncTka TBEpPBIX BEIIECTB OT MPUMeECcel 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 T'uaponus (Ilpotonus) coneit 4
11 3 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUU 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. CoiicTBa cepsl U €€ COeANHEHUI 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. Ilonydyenue 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, MoTuOIeH, BOIB(GpaM U UX COCIMHEHUS 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 COETUHEHUS 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

TABJIUMIA 10. Tembl caMOCTOATENbHBIX 3aAHATHI
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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. [Ipenmer u 3agaun xumun. OCHOBHBIE 33]1a4l COBPEMEHHOU 4

Heoprannuecko XxuMuu. CoOBpeMEeHHbBIE HANIPABJICHUS PA3BUTHSI

Hounnast cBsA3b U €€ cBOMCTBA. [lossipu3anus noHa B 3JIEKTPHUYECKOM
nose. [lonsapu3yemMocTs U NOJIAPU3YIOLIEe IEHCTBUE 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 BOJIOpOJa. XapaKkTep XUMHUYECKUX CBSI3€H B €ro
COEMHEHHAX. Y CIIoBUS 00pa3oBaHus U CyllecTBOBanus nonos H', H,
H3;0". ®usnueckne 1 XMMUYECKHE CBOWCTBA BOAOPoAa. Bomopo kak
BOCCTaHOBUTENb. BoccTaHOBUTEMB-HASI CITOCOOHOCTH aTOMApHOTO U

10

d-Jnementsl IIB rpynnbl.O0miast XxapakTepUCTHKA 3JIEMEHTOB.
Crpoenue aToMoB. MI3MeHeHHe 1o rpymnmne aTOMHBIX paJiycoB U
MOHHU3AIIMOHHBIX MOTEHIIMATIOB. BaJeHTHOCTh U CTENEHU OKHUCIEHUS
5 aTOMOB. XapakTep XUMMUUYECKOU CBSI3U B COeAMHEHUAX. DU3NYECKHUE U 10
XMMHYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOIIEHUE K KUCIOPOY,
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 FIIATIATIIN AMITADIIT IV AnATIATD 11N TTanuanayr (A

Axmunouowt (5f->1eMeHThI). BaleHTHOCTB AJIEMEHTOB, XapaKTep
XUMUYECKUX CBs3eH U GOPMBI COSTMHEHHUH B PsiIax TOPUH—KIOPUH U
OepKIMii—10ypeHCHil. XUMHUUYECKHE CBOMCTBA MeTaIIIOB. 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 (KOJJIOKBUYM). 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.KBanToBble uncna. CMbICII KBAHTOBBIX UnCeNl. ATOMHbIE OpOUTAIN. DHEPreTHUECKUe YPOBHH
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 3aIOJTHEHUS AIEKTPOHAMHU
aTOMHBIX opOHTanel u GopMHUPOBaHUE NTEPUOJOB. S-, P-, d-, f~3TIEMEHTHI U UX PACIIOJI0KEHHUE B
NIEPUOANYECKON CUCTEME.
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10. CtpoeHue 37IeKTPOHHBIX 000JI04€eK 1eMEHTOB. [leproAnyHOCTh CTPOCHHS IIEKTPOHHBIX
o0omnoyek. MI3MeHeHne aTOMHBIX ¥ HOHHBIX PaInyCcOB 10 Niepuoiam u rpynnam. DPpQekTsl d- u
Jf-cxaTusi.

11. MoHn3auroHHbIE MOTEHLHAIBI, CPOJACTBO K AJIEKTPOHY, 3IEKTPOOTPULIATEIILHOCTD
251eMeHTOB. DaKTOPBI, ONPEAEIAIONINE 3TH BEJIUYMHBI U UX U3MEHEHUE 110 NIEpUoiaM U
rpymnmnam.

12.I1epuoJM4HOCTh XUMUYECKUX CBOMCTB 3JIEMEHTOB, IPOCTHIX BEIIECTB U XUMUYECKUX
coenuHeHul. MI3MeHeHne CBOICTB 3JIEMEHTOB 10 NEPUOJIaM U IPYIIIaM B 3aBUCUMOCTHU OT
CTPYKTYpBI BHEUTHHX H MPEIBHEIIHUX 3JIEKTPOHHBIX 000JI0YEK U PaIiyCcOB aTOMOB. 3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB U THJIPOKCH/IOB M0 IIEPHUOAAM U TPYIIIaM.

13. OCHOBHBIE THUIIBI XUMUYECKON CBSA3M: KOBaJICHTHAs! (HEMOJIIpHAs! U MOJISIpHAs ), HOHHAs,
Metamudeckas. OOmrie 0cCOOEHHOCTH MEXaHU3Ma 00pa30BaHuUs KOBAJIEHTHBIX M HOHHBIX
CBS3EH.

14.0OcHoBHBIE TTOJIOKEHUST Teopun BasieHTHBIX cBsizel (BC). OcobennocTu oOpazoBaHus CBs3Ei
10 JIOHOPHO-aKIIEITOPHOMY MeXaHu3My. HacblaeMocTh 1 HallpaBlI€HHOCTh XUMHUYECKOU
CBsI3U. MHOTOIIEHTpOBas! CBS3b.

15.BaneHTHOCTh XUMUYECKHUX 3JIEMEHTOB. BasieHTHOCTH ¢ mo3uiuii Teopun BC. BasieHTHOCTS §-,
p-, d-, f-anemenToB. [locTosiHHAs 1 TepeMeHHas BaJICHTHOCTH. BalleHTHOCTD U cTeneHb
OKHCJICHHS aTOMOB 3JIEMEHTOB B UX COETUHEHUSX.

16.01MHOYHBIE U KPATHBIE CBS3H. G- U T-PA3HOBUIHOCTH KOBAJIEHTHBIX CBsi3ed. OTHOCUTEIbHAS
YCTOMYHUBOCTH (p—p)n- 1 (p—d)n-cBsizeid. KomndyecTBeHHbIE XapaKTEPUCTUKH XUMHUUECKHIX
ceszeil. [lopsaok cBs3u. DHeprus cBsa3u. JnnHa cBsi3u. BameHtHsii yroy. CTeneHb HOHHOCTH
CBs3U. DPPEKTUBHBIE 3apsi/Ibl XUMHUUECKU CBSI3aHHBIX aTOMOB M CTENIEHb HOHHOCTHU CBSI3H.
JMmoabHBIH MOMEHT CBSI3H.

17. Konnenmwms rubpuan3anuu aTOMHBIX OpOUTaJIeH M MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYI 1
noHOB. OCOOCHHOCTH pacTpeneseHUs FICKTPOHHON TIJIOTHOCTH THOPUIHBIX OpOUTaseH.
[IpocTeitmme Turbl THOpUIU3ALKA: Sp, Sp2, sp3, sp3d, sp3d2. 'ubpuan3anus ¢ yaacTueM
HEMO/IEJICHHBIX JEKTPOHHBIX Map. BiusHue oTTaIKuBaHus AJIEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIMIO MOJIEKYI.

18.KoHuenius noyisspuzanii HOHOB. TpakTOBKA MOJSPHBIX CBSA3EH COINIACHO KOHLICTILINU
MOJISIPU3allii MOHOB. JIoKanu30BaHHbIE U JIENIOKAIN30BaHHbIE CBA3U. TPexX- 1 MHOTOLIEHTPOBBIE
cBs3H. Jlenokanuszamus n-31eKTPOHHOM TUIOTHOCTH B MOJIeKyse OeH3oma, rpadute, HOHaX
KHCIIOPOICOAEPIKAINX HEOPraHNYEeCKUX KUCIOT.

19.Teopus monekynsapabix opoutaneit (MO). OcHOBHBIE TIOJIOKEHUS, JHEPTETHICCKUE
JMarpamMmbl, CBs3bIBatolue U paspoixisone MO. DHepretuueckue auarpammsl MO
JIBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOT'O MEPUOJIa. G- U T-MOJIEKYJISIPHBIE OPOUTAIIH.
Cpasuenune teopuu BC u MO.

20.KomruiekcHsie coenquHeHus. CTpoeHNe KOMITJIEKCHBIX COSAMHEHU, TEOPHS
KPUCTAIIIMYECKOTO MOJIsA. XUMHUYECcKas CBS3b B KOMIUIEKCHBIX COSAMHEHUAX U 0COOEHHOCTH UX
cTpoeHus. [ mbpuansaius aToMHBIX OpOUTaIeil KOMIIEeKCooOpa3oBaTess.

21. MexmonexynsipHoe B3aumoaenicteue. Cuibl Ban-nep-Baansca. OpueHTanmoHHoe,
MHIYKIIMOHHOE U JUCIIEPCUOH-HOE B3auMOJIENHCTBUS. DaKTOPbI, ONIPENEISIIOIINE SHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS.

22.BopopoaHas cBsa3b. [Ipuposa BOZOPOAHON CBSA3H, €€ KOJINYECTBEHHBIE XapaKTEPUCTHKHU.
Mex- 1 BHYTpU-MOJIEKYJsIpHAsk BOJIOPOIHASA CBsI3b. BonopoaHas cBsA3b MEXAy MOJIEKYJIaMu
¢$bTOpOBOAOPOIA, BOBI, aMMHUAKa M COUPTOB. BiMsHue BOJOPOAHON CBS3HM Ha GU3NUECKUE
CBOICTBA BEILIECTB C MOJIEKYJIAPHOU CTPYKTYpoil. O011Me 0COOEHHOCTH (PU3NUYECKUX CBOMCTB
MOJIEKYJIIPHBIX KPUCTAIJIOB B CPAaBHEHUU C MOHHBIMU U @TOMHBIMU KPUCTAJUIAMH.

23. DHepreTHUECKUe XapaKTePUCTUKHA XUMHUECKUX peakiuii. [lepBoe Hayano TepMoImHaAMUKH.
[IpeBpaieHus 3HEPrUn U PabOTH B XUMUYECKUX MPOIIeccax.

24 Tepmoxumus. [TonsiTre 00 3HTANBINUU. DHI0- U SK30TEPMUUECKUE PeaKiK. 3aKOH
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I'ecca u crneactBue u3 Hero. CTaHIapTHOE COCTOSIHUE W CTaHAAPTHAS SHTAJIBIUS 00pa30BaHHA
BeniecTBa. Pacyersl TeruoBbIX 3()(EKTOB peaKIHii.

25.Bropoe Hauano tepmoauHamMuKu. [lonarue sHTponu. OLieHKa 3HaKa U3MEHEHUS SHTPOIIMHU B
XUMHYECKUX peaknusx. JHeprus ['m66ca. Poiab SHTANBMUHHOTO W SHTPONHIAHOTO (aKTOPOB B
OTpE/IeNIEHUH HAIpaBJICHUs IIpoliecca.

26. 'omoreHHble U TE€TEpPOreHHbIE peakuuu U cucrteMbl. CKOpPOCTh XUMHUYECKOW PEAKLUHUHU U
(baxTOpBl ee Ompenesonre. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT KOHIIEHTPAIMH pPEarcHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsiiok U MOJEKYISIPHOCTh PEAKLIUH.

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

28.BnusitHue TeMmeparypbl Ha CKOPOCTh XuMuueckor peakiuu. I[IpaBuno Bant-TI'odda.
TemnepatypHblii KO3(GGUIUEHT CKOPOCTU. YpaBHEHHE AppeHunyca.

29 Karanu3z u karamusatopbl. MHrubutopsl u uHruOupoBanue. Karamutuueckue sizbl.
['oMoreHHble U TreTeporeHHble KaTAIUTUYECKHE peakuu. AKTHUBHbIE ILIEHTPBHl TBEPIBIX
KaTaJau3aTopoB.

30. O6paTumbIe U HEOOpaTHMBIE XUMUYECKUE peakiui. COCTOSIHUE PABHOBECHS ¥ TIPUHIIHUIT
oOpatumocTu peakuuu. Kunetnueckuit 1 TepMOAMHAMUYECKUHN TIOJIXObI K OMTMCAHUIO
XMUMHUYECKOTO paBHOBecHs. KOHCTaHTa XMMHUECKOTO PABHOBECHUS U €€ CBSI3b CO CTaHAaPTHBIM
n3MeHeHueM sHeprum ['u60ca. CmenieHne XuMUYecKoro paBHOBECHS TPU U3MEHEHUHU YCIOBHM.
[Tpunnun Jle HlaTense.

BTOPASI KOHTPOJIbHASI TOUKA

31.Teopuu pacTBOpoB. PacTBopeHune kak (hPU3UKO-XUMHUUYECKHH Tporiecc. VI3MeHeHne SHTAIbITHH
1 3HTpomnUHU npu pactBopennu BemiecTB. ConpaTanusa. ConbBatel. OcoOble CBOKWCTBA BOJBI KaK
pactBoputens. 'mapartel. Kpucramwioruaparsl.

32.00mue cBoiicTBa pactBopoB — muddy3ms m ocmoc. OCMOTHYECKOE MABJICHHE M €r0
3HaueHue. MeToibl OnpeIesIeHrs MOJIEKYJIIPHBIX MAacC PaCTBOPEHHBIX BEIIECTB.
33.PacTBOpuTENb U pacTBOpseMoe BellecTBO. PactBopumocTs. HacklllieHHbIE, HEHACHIIIICHHBIE,
MepEChIICHHbIE, pa30aBlieHHblE W  KOHIEHTPUPOBAHHBIE pPAacTBOPHL. B3ammoneiicTBue
pacTBOpEHHOro BellecTBa U pactBoputest. COCTOsHUE BEIIECTBA B pacTBOPE.

34 KoHIleHTpanusi pacTBOPOB U CIOCOOBI €€ BBIPAKEHHS: MaccoBas [OJis, MOJIAPHOCTb,
HOPMaJIbHOCTb, MOJISUTBHOCTh, MOJIbHAS JI0JIS, TUTP.

35.3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B JKHUAKOCTSX, IBYX >KUJKOCTEH, TBEPAbIX BEIIECTB B
KUAKOCTAX. 3akoH ['enpu. BrnusHue Ha pacTBOPUMOCTD MPHUPOABI KOMIIOHEHTOB, TEMIIEPATYPHI
u AasieHus. [lepekpucTaian3anuu U SKCTPaKIus.

36.laBnenne u coctaB mapa Haj pacTBopoM. 3akoH Payna. Kpucramnuzanus u kurneHue
pactBopa. Kprockonus u 30y110CKOMNHS.

37. U3oToHnueckuit kKoahUIUEHT. DICKTPOIUTHYECKAs AUCCOIUAINS PACTBOPCHHBIX BEILIECTB.
OCHOBBI TEOpUHU DIEKTPOJUTHYECKON AuccolManuu. MexaHu3Mm Auccolanud. BrusHue
MPUPOJBI BEUIECTBA HA €ro CHOCOOHOCTh K DJIEKTPOIUTHYECKON AMCCOIMAIMM B BOJHOM
pactBope. KHUCIOTHO-OCHOBHBIM XapakTep IUCCOLMAUUM THUAPOKCHIOB B 3aBUCHUMOCTH OT
MOJIOKEHUST DJEMEHTOB B IMEpUOAMYECKOW cucteMe. Jluccommanus CpenHux, KUCIBIX U
OCHOBHBIX COJIEH.

38.PacTBOpbI craObIX MeKTPOIUTOB. KOHCTaHTa U CTENEHb TUCCOLMAIIMU CIIa00TO IEKTPOIIUTA.
3akoH pa3basnenus OcTBaibaa.

39.PacTBOopbl  CHUJBHBIX 3NEKTpPOJUTOB. Kaxymiasics cTeneHb JUCCOIMAIMU  CHUJIBHOTO
ANEKTPOJIUTA. AKTHBHOCTH U KOX(PPUIIMEHT aKTUBHOCTHU. MlIoHHAs cuiia pacTBoOpa.

40.0OcHOBHBIE TPEACTABICHUS TEOPUHM CHIIBHBIX AJIEKTponHuTOB (Teopuu bpencrena u Jloypw,
JIptouca u ap.). IIpoToHHas Teopwst KUCIOT M OCHOBAHUM, MPOTOJIU3 U MPOTOIUTUYECKUE
peaxiuii. [IpOTOTUTHI U AIPOTONUTHI.
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41.duccoumanus Boabl. MoHHOE mpou3BeneHUE BOAbL. BoOIOpOAHBIE M TUAPOKCUIIBHBIN
nokazatenu cpensl. Mon ruapokconns. Muanukatopsl. Metoasl onpenenenus pH. Bydepnsie
pacTBOpBHI.

42 . TpynHOpPAacTBOpUMBIE 3JIEKTPOJIUTHL. PaBHOBecMe MeXAy OCaJKOM U  HAaCBILICHHBIM
pactBopoMm. [IponsBenenue pacTBOpUMOCTH. BinsiHMEe 0JTHOMMEHHBIX HOHOB Ha PaCTBOPUMOCTD
BelecTB. Bnusiuue pH pactBopa Ha 00pazoBaHue TPYyJHOPACTBOPUMOTO BEIIECTBA.

43.I'uopoau3z coneu. Vionnwsle ypaBHeHus ruaposinza. Koncranra u crenens ruaponusa. Biausaue
MIPUPO/IbI, 3apsiia U pajuyca MOHOB HA MX CKIOHHOCTb K TMApPOiM3y. BiusHue KoHUeHTpauuu
pactBopa, Temieparypsl, pH cpenbl Ha creneHb ruaposn3a. BiusHue KOHCTaHThI AUCCOIMALUN
KHUCIIOTBI(OCHOBAHMSI ), KUCJIOTHI U OCHOBAHUS HA KOHCTAHTY FUAPOJIN3A.

44.CnoxHble ciydau ruaposusa. OOpaTuMblii 1 HEOOpaTUMBIM TUAPOIU3. ['MAPONIHU3 KUCIBIX
coseif. ['mapomu3 TpyaHOpacTBOPUMBIX coJjieil. COBMECTHBIM THUIPOIU3 cojieil. YciaoBus
nojAaByieHUss Tuapoau3a. OOuiye NpUHIUIBI MOJYYEHHS JIETKOTHIPOIU3YIOIIUXCS COJeH, X
OYMCTKH U CYIIKH.

45.T'uaponu3 ¢ TOUKH 3pEHUST TPOTOJTUTHIYECKOM TEOPHH KUCIOT U OCHOBaHUH.

46. OKuCIUTETHHO-BOCCTAHOBUTENIbHBIE MPOIECCHl KAaK peaklud MepeHoca 3JIEKTpOoHa.
Oxucnurenu u BocctaHoBUTENH. Kinaccudukaiysi OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Hogerit noaxon k knaccudukanuu OBP. TUIb OKUCIHTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
47.CocraBieHue ypaBHEHHN OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. MeTtoa HOHHO-
MOJIEKYJISIPHBIX TIOJTypeakuuidi. MeTo 1 MpOTOHHO-KUCIOPOAHOTO OaaHca.

48 KonuuecTBEHHbIE  XapaKTEPUCTHUKU  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  IEPEXOJIOB.
OKHCIINTENBHO-BOCCTAHOBUTENBHBIE CHCTEMBL. YpaBHeHHe Heprcra. CraHgapTHbIE pegOKC-
MOTEHIIMAJIBI U CIIOCOOBI X OINpeAeIeHUSI.

49. Penokc-moTeHUMAIbl W OLIEHKA HAIpPaBJICHUS M IOJHOTHI NPOTEKAHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKUHUi. 3aBUCUMOCTh MEXKIY BEIMUYMHAMH PEAOKC-IIOTEHIINAJIOB CUCTEM
u u3MeHeHueM HsHeprun ['mb6ca. I[logbop oxucnuTeneld W BOCCTAHOBUTEIEH C y4eTOM
CTaHAAPTHBIX PEJOKC-TOTEHIMAIOB.

50. PaBHOBecuMe Ha TrpaHHIE METAT - PACTBOP. OJNEKTPOIHBIN MOTEeHIMaN. BomopoaHblii
AIIEKTPOJ CpaBHEHUS. Psii cTaHIapTHBIX JMEKTPOAHBIX MOTEHIIMAIOB, (DAaKTOPbI, ONPEACIIAIONIe
noJjioxkeHue Merayuia B psay COIL.

60.X¥MHYECKHE UCTOYHHUKH AICKTPUUECKOTO TOKa- TrajibBaHu4ueckue aeMeHTsl (I'9). Pabora ['D
Axo6u-Jlaamdis. DNEKTPOABIDKYINAS CHIa TalbBAaHUYECKOTO 3ieMeHTa. [IpuHiun padotsl ['D:
AKKYMYJISTOPBI U Cyxue OaTapeu.

61.DO51eKTpoaM3 paciiaBOB U BOAHBIX PACTBOPOB JJIEKTPOJMTOB. KartoaHele W aHOAHBIE
npoueccol. IloTeHnman paznoxenus. SBneHue mnepeHanpsbkeHus. [IpakThueckoe 3HaueHHE
ANIEKTPOJIN3a. DNEKTPOIUTHUYECKHE CIIOCOOBI MOIyUYeHUsI METAIOB U3 PaCIlsIaBOB U PACTBOPOB.
3akonbl Dapajes.

62.D7eKTpOXUMHYECKass KOPPO3Hsl METAIOB- Kak pe3ynbraT pabotel ['D.  [IpomykTs
XUMHUYECKOH U 3JIEKTPOXUMHUYECKON KOPPO3UH U OCHOBHBIE METO/IbI 3AILMTHI OT KOPPO3UHU.

TPETHbA KOHTPOJIbHAA TOYKA

63. Tucniepcunie cucreMsl. Knaccudukarnus nucnepcHbix cucreM. CyCeH3uH U SMYJIbCHH.
64.Kommonnel. KosmongHsle pacTBOpBL. YCTOWYMBOCTH KOJUIOMIHBIX pacTBOpoB. CTpoeHune
KOJUIOUJHOM dYacTUIbl W Muneiisl. JlnoduiabHble U 1MOGOOHBIE KOJIOUABL. 307U U TEJH.
IlenTuzanus, koaryasauus, CEAMMEHTaUs KOJJIOUJIOB.

65. O6mas xapakrtepuctuka snemeHToB VII A rpynmnbl. CtpoeHue atomMoB. OKHMCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA IPOCTBIX BELIECTB. XMMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB.
OOMii MPUHIUT MOJTy4YeHHUs CBOOOIHBIX TalOT€HOB.

66.PacTBOpUMOCTB B BOJI€ ITPOCTHIX BEIIECTB I'aJOreHOB. XJI0pHas, OpoMHast U HoHast BOJa.
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67. TamoreHoBonopoabl. BoccTaHoBUTENbHBIE M KHCIOTHBIE cBoOWcTBA. OOIMIKE HPUHIHITBI
nonydeHus. IIpoMBIIUIEHHOE TOJy4eHUE COJSHOM KUCHOTHL. lIpuMeHeHue CcomsaHOM,
MJIABUKOBOM KUCJIOT. AHAIMTHYECKUE PEAKIIUU TaJIOT€HH/I-HOHOB.

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

69. OKCOKHUCIIOTHI - KUCIOPOICOJAEpIKaIUe KUCIOTHI XJIopa, Opoma, oga. CTpoeHHe MOJIEKYIL.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE W KHCIIOTHBIE CBOWCTBA. CPAaBHHUTENIbHAS YCTOWYMBOCTH
cosle W KHUCIOT. I[IpuMeHeHue TIuNoXJIOpUTOB, XJIOPATOB, MEPXJIOPATOB. XJOpHAas WU
OenUITbHASI H3BECTh (XJIOPKA).

70. OOmas xapakrtepuctuka smeMeHTOB VIA  rpymmel. [IpocTeie BemecTBa. AJITIOTpPOIHBIC
Moaupukamuu. OcoOeHHOCTH Kuciaopoga. CTtpoeHue MOJeKyn 030Ha u cepbl. OCHOBHBIC
CHOCOOBI OJYYEHHS IPOCTHIX BEILIECTB.

71. I'mppunel Tuna H>3. Ctpoenune Monekyn. BoccTaHOBUTENbHBIE W KHUCIOTHBIE CBOMCTBA B
pany Boma-temnypoBogopoa. CepoBomopon. CoiictBa. OOmUe NPUHIMINBI MOTYyYEHUS
XaJIbKOT€HOBOJIOPOJIOB.

72 . Xanpkorenuapl. CpenHue, OCHOBHBIE M KHCIBIE XallbKOTeHHnbl. [uaponus. OOmiue
MPUHIUIIEI IofydeHus. [I[puMenenne. AHaTUTHYECKHE PEAKIIUH XaIbKOTCHUI-HOHOB.

73. T'unpuner cepel HoS, -Ilomucynbduasr. CtpoeHue Mojekynl. YcToiunBocTh. KucinoTHeie n
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. CpaBHHUTENIbHAS YCTOWYMBOCTH MOJIUCYIb(GUIOB
Y COOTBETCTBYIOIINX UM KHUCJIOT.

74. Oxcupnpl. Oxcuasl snementoB (IV, VI). OcobGennoctu ctpoenus. OTHOIIEHWE OKCHIIOB K
BOoJe, KuciotaM u mienodyaM. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBoMcTBa. [IpuHIUIBI
MOJTyYEHUSI.

75. CepHHuCTasl, CEEHUCTAsI U TEJUIYPUCTass KUCIOTHI U UX COJU. KHCIOTHBIE U OKUCIUTENBHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA. [lomyuenue. Paznoxenue cynbhUTOB. AHATUTHYECKUE PEAKITUI
CyIb(HUT-HOHOB.

76. CepHasi, celleHOBas M TEJUIypOBas KHCIOTBI M MX coJM. KUCIOTHBIE M OKUCIHUTENIbHbIE
cBorictBa. (CBoicTBa pa30aBICHHBIX M KOHIIEHTPUPOBAHHBIX KHUCIOT. CHOCOOBI MOJYdCHHS.
[IpombInuieHHbIE CIOCOOBI OTYYEHUSI CEPHOM KUCIOTHI.

77. Oneym. [lomucepnbpie kucnoThl. Jlucynbdarsl (mupocyabdarsl).

78. TuoxucnoTel U ux conu. Tuocynbdarel. CtpoeHue THOCYIb(aT-uoHa. BocctaHOBUTEIbHBIC
cBOIicTBa THOCYNb(ara HaTpus. [Ipumenenue Tnocynbdara HaTpUSL.

79. IlonuTHOHOBBIE KUCTOTHI U UX coiu. ['uapocepuucras kucinora. CTpOCHUE UX MOJIEKYIL.
OTtHOocuTeNbHAS] YCTOWYMBOCTD U OKUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA KUCIIOT U UX
COJIEN.

80.ITepokcoKuCIOTHI cepbl U UX coiu. [lepokcoMoHOCEpHAs U TEPOKCOANCEPHAs KUCIOTHI.
Crpoenue ux moiiekyi. [lepokcocynbhaThl. DIEKTPOCUHTE3 MEPOKCOKUCIIOT U cojeit. Ux
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

81.0kcoxnopusl cepsl. Okcoxnopun cepbl. Jnokcoxnopun cepbl. CTpoeHHE MOJIEKYIL.
I'unponusz. CpaBHUTENBbHAS YCTONYUBOCTD PA3IMYHBIX OKCOTAIOTEHUIOB CEPhI, CeJIeHa, TeJUTypa.
82. OO0m1as xapaKTepUCTHKA JIEMEHTOB VA rpynmnbl. XUMHYECKHE CBOMCTBA MPOCTHIX BEIECTB.
PeakunonHas ciocoOHOCTh MOJIEKYASPHOTO U aTOMapHOTO a30Ta, 0e1oro u KpacHoro docdopa.
[IpuHUHMIIBI IOJTy4EHUS U PUMEHEHHS IPOCTHIX BelecTB. DuKcalus a30Ta U3 BO31yXa.

83. I'mapunst OHs. Ctpoenue Monekyn. MIsmeHeHne TepMUUECKON YCTOMUNBOCTH, PEAKIIUOHHOMN
CIIOCOOHOCTH, BOCCTAHOBUTEIBHBIX CBOMCTB, CKJIIOHHOCTH K PEaKIUsIM MPUCOSANHEHUS B PSIAY
aMmMuak—BUcMyTHH. OOpa3oBaHue U YCTOWYMBOCTH HOHOB aMMOHHMS U poconus. [TpuHIIUTIBI
noxy4yeHus ruapuaoB OHs.

84. AmMmuak. Cpoiictea u [lonydyenue. TepmMoaunamuyeckas XapakTepUCTHUKA PEaKIUM CUHTE3a
amMuaka. Coi aMMOHHMS M UX TEPMUYECKOE pa3yioxkeHue. Peakuun 3amenieHus: BOAOPO/ia B
aMMHaKke. AMUbI, UMUJIbI, HUTPUJbl. AHATUTUYECKUE PEAKIIUU MOHA aMMOHHUSI.
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85. I'mppazun. CtpoeHue MoJsieKyibl. Peakiiuu npucoeIMHeHHsI U OKUCIUTEIbHO-
BoccTaHoBUTeNbHBIC. Cos Tuapa3onus. [ uapa3un kak TormauBo. OCHOBHBIE METO/IbI
MOJTyYCHUS.

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

87. A3otrcToBOIOpOIHAs KHUCIO0Ta U ee cosid. CTpoeHue MOJIeKyiIbl U a3uj-uoHa. KuciaoTHele u
OKHUCJIUTEITLHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA. A3Ubl. B3phIBOOTIACHOCTH KUCIIOTHI U a3UI0B.
88. Oxcuae! azota (I, I1, 111, IV, V). Ctpoerue mosnekyn. OCOOEHHOCTH CTPOSHUS MOJICKYJTbI
okconuTpuaa azora (V) — NoO. OKucIUTeNIbHO-BOCCTAaHOBUTEIbHBIE CBOKCTBA. [IpUHIIUTIBI
nostydeHus. TepMoMHaMUYecKasi XapaKTepPUCTHUKA PEakuu cCuHTe3a okcraa azora (I1) u3
MIPOCTHIX BEIIECTB.

89. Asortucras kucnora. CTpoeHue ee MOJIEKYJbl 1 HUTPUT-HoHa. Hutputsl. OKuCIUTENHHO-
BOCCTaHOBHUTEJIHHBIC CBOMCTBA KHCIOTHI M HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas kucinorta. CtpoeHue Mosiekyinbl OKUCIUTENbHBIC CBOMCTBA pa30aBIeHHON 1
KOHIIEHTPUPOBAHHOHN a30THOM KUCIOTHI. JIabopaTOpHBIC W IPOMBIIIICHHBIE METO IbI TIOTYyICHHUS
a30THOM kucHoThL. [lapckast Boaka. [TpoayKTsl TEpMUYECKOTO Pa3I0KEHUS M OKUCIUTEIbHBIE
CBOWMCTBa HUTPATOB. AHATUTHYIECCKHIE PEaKIU HUTPAT-HOHOB.

91.A30THBIE YIOOpEHHUS.

92. ®ocdun. [loydeHne u OKUCIUTETLHO-BOCCTAHOBUTEIILHBIC CBOMCTBA.

93. Oxkcuapl hocdopa, Mplbsika, cypbMbl 1 BucMyTa (111 u V). OcobeHHoCTH cTpoeHus.
OTHoIIIeHUE K BOJIE, KUCIIOTaM | IesioyaM. [IpHHIUTIB TOTydeHuSs.

94. Kucnopoacoaepxariiue kuciaoTsl hochopa u ux conu. PochopHOBATUCTASI KUCIOTA U
runiopocdutel. Dochopucras kucnora u pochursl. DochopHoBaTas kucmoTa, runmodochaTsl.
95.Mera-, qu- (upo-) u noaudochopHbie KUCIOTH B uX coy. OpTodocdopHas KKCIoTa U e
conu. CTpoeHue MOJIEKY, UX OCHOBHOCTb U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
[Tonyuenue.

96. ®ocdopusie ynoopenus. [Ipoctoit cynepdocdat. JBoiinoi cynepdocdar. [Iperunurar.
dochopurtHas myka. Cmemanasie ynoopenus. Ammodoc. Azodocka.

97. I'mapoxcuasl Mblbsika, cypbMsl (111, V) u Bucmyta (I11). Mera- u opto-popmser. KucinotHo-
OCHOBHbBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOWCTBA. MBIIIBSKOBAS U CYpbMsIHAS
kucioTel. O6mue npuHune! noxydeHus. Apcerarsl (111, V). Ctubatsr (I11,V). Bucmytats (V).
98. I'mapuael MplIbsiKa, cypbMbl 1 BucMyTa (I11). [Tomyuenue u cBolicTBa.

99. l'asorenn bl annemenToB (111, V) VA rpynmnsl. IX cpaBHUTEIBHAS YCTOWYUBOCTD. THUIIBI
rajoreHu10B. OcoOeHHOCTH MX TUAponn3a. ['amorenu sl azoTta. Xmopuasl pocdopa (111, V).
100. Okcoxnopuasl. Oxcoxiopun azota. Oxcorpuxiopua pochopa. Ux ruaponus.
®ochonutpunxiaopus. OcOOEHHOCTH €r0 CTPOSHUS.

5.2. 3AJAHUA JJIA TEKYIIETI'O KOHTPOJIA (KOJVIOKBUYM). 2 CEMECTP.
IHEPBASA KOHTPOJIBHASA TOYKA

1. I'mapunas s3nementos (III) psna amomunmii-ramii. OcobenHoctu crpoenus. CBoicTBa U
MIOJIy4YCHHUE.

2. T'anorenunst 1 Hutpuast snementos (II1) psina amromunanii-rammmit. OcOOEHHOCTH CTPOCHUS.
CBolicTBa U NOJTY4YEHHUE.

3. Oxcunel anementoB (I11) psana amromunuii-Tamumi. VX cpaBHUTENbHAsS YCTOWYUBOCTD.
[Tpuntuns! noxydenus. Okenp tamaus (I). KucioTHo-oCHOBHBIE U OKHUCIHUTENBHO-
BOCCTAaHOBUTEIIbHBIE CBOMCTBA.

4. T'unpoxcuasl snemenToB (I11) psna amomunuii-tamuii. CoctaB 1 0COOEHHOCTH CTPOSHUSL.
KucnotHo-ocHOBHBIE cBoiicTBa. OTHOLIEHHE K KUCIOTaM U mienodaM. ['uapokena tammus (I).

5. O0mas xapakTepuctuka ['enust u p-3neMeHToB BocbMoi rpynimbl. CTpoeHHe aTOMOB.

IIprynHBl XUMHYECKON HHEPTHOCTH. XUMHUYECKUE COCAVHEHUS.
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6.00m1ast xapakrepuctruka 31eMeHToB 1 A rpymmbl. Ctpoenue aromoB. CBOWCTBa, 0COOCHHOCTH
oKucieHus TUTHsL. CriocoOBbl MOJIy4eHUs.

7.0xcupst. [lepokcunsl. Hannepoxcuapsl. O3ouuapl. Ctpoenue. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE CBOWCTBA M CLIOCOOBI MOTYUYCHHUS.

8.I'uipokcu bl ¥ TUAPUABI IIETOYHBIX METAJUIOB. [ [pUHINITBI TPOMBIIIIJIEHHOTO MOJIy4EHUs, UX
npuMeHeHne. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..

9.Conu mEeT0YHbIX METAUIOB: XJIOPHIBI, KapOOHATHI, CyNb(haTsl, HUTpPaThl. CrIocOObI
IIOJIyYEHUS COJIbl U UX NpuMeHeHHe. KuCI0THO-OCHOBHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
cBoricTtBa. KauecTBeHHBIE peakiMy KaTUOHOB.

10. Bomopoa. Obmas xapakrepuctrka Bojopoaa. [lonoxkenune Boiopoaa B IEPHOTUIECKON
cucreme. Crpoenue atomMa. Bogopos kak BocctanoBuTeNb. BoccTaHoBUTEbHAS CITOCOOHOCTH
aTOMAapHOTO U MOJIEKYJIIPHOTO BoJIopoja. B3anmopelicTBue Bogopoa ¢ MeTamiiaMu U
HeMmeTtaiamu. CriocoObl OJIydeHUst CBOOOTHOTO BOJAOPO/IA.

11.I1epokcun Bogopoaa u nepokcupl. Ctpoenue Mosekyssl. [Tonyuenue. OKucIuTeNbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B PA3JIMUHBIX Cpeax.

12.06mas xapakrepuctuka 3nemeHToB [IArpynnel. Ctpoenne atomoB. OcoOeHHOCTH OepUILTuS.
KucnorHo-ocHOBHBIE U BOCCTaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.

13.I'uppoxcupl v ruapuabl saemMeHToB [IArpynnel. Oco6eHHOCTH CTPYKTYPBI TUAPUIOB, UX
BOCCTaHOBHTEIIbHBIE CBOMCTBA. KMCIOTHO-OCHOBHBIE CBOMCTBA. [I[prHIMIBI OJTydeHMS.

14. Oxcuppl, MepoKCUABI U HaanepoKkcuIbl aneMeHToB [IArpynmnsl. KuciaoTHo-0CHOBHBIE U
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CITOCOOBI MOTyYEHUSI.

15.Conu Gepusunst 1 MarHusi B KATHOHHOW M aHMOHHOW popmax. OKCONMAUS U OJISALIHSL.
Kommuiekcubie coemunenus oepmnnus. [ uaponns coseit Oepuyuiis 1 MarHus.

16.Conu 371eMEHTOB HOATPYIIIbI KaNbIHs: TaTOTeHUIbl, Cyab(haThl, KAPOOHATHI, HUTPATHI,
cynbduasl. KuciaotHo-ocHOBHbBIE CBOMCTBA. XKECTKOCTh BOJBI M METO/IbI €€ YCTPAHEHUSI.
KauecTBeHHbIE peakliMi KAaTHOHOB.

17.0xcuapt repmanus, ojosa, ceunna (I, IV). MIx cpaBauTensHas ycroiunBocTh. KucimoTHo-
OCHOBHBIE€ U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA OKCHIOB. MIX OTHOIIEHHE K BOJE,
KHucnoTaMm, mmenoyam. OOuue NpuHIUIBI TOTyYEHUS.

18. I'mapokcuel repmanus, osioBa, ceuHia (II, IV). CpaBHuTeNnbHAs YCTOMYHMBOCTH, KHCIOTHO-
OCHOBHbBIE U OKUCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. Conn ruapokcuioB snemeHToB (11,
IV) B kaTnoHHOM ¥ aHMOHHOH (hopmax. OTHOCUTENIbHAS YCTOMYHBOCTH, CKIIOHHOCTD K
TUAPOIIH3Y.

19. O6mas xapakrepuctuka d-OnemenTsl LB rpynmsr (peako3eMenbHbie J1eMeHThI-Sc-Y -La-
Ac). CtpoeHne aToMOB. XUMUYECKHE CBOWCTBA MPOCTHIX BemlecTB. CrocoObl MOTyYeHHUS.
20.0Oxcuapl ¥ TUAPOKCUIBI PEIKO3EMEIIbHBIE 3JIEMEHTHI B PSAY CKaHIMK-akTUHUN. KucinoTHo-
OCHOBHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. CIIOCOOBI MOTyYSHHUSI.

19.Conu d-Onementos 1B rpymnmsl (peako3emenbHble 3jeMeHThI-Sc-Y -La-Ac): ruapuisl,
HUTPATHI, cynb(haTel, kKapOoHaThl, hochaThl. KHCIOTHO-OCHOBHBIE U OKUCTUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CrIOCOOBI MOTyUEHUS.

BTOPASA KOHTPOJIbBHASA TOYKA

20.00mmas xapaktepuctuka d-Onementsl [VB rpynnsl. Ctpoenue atomoB. M3menenune
XUMUYECKHUX CBOMCTB MPOCTHIX BEIIECTB MO rpymme. CriocoObl MOTydeHHs.

21.0xcunpl ¥ TUAPOKCH Bl TUTAHA, IUPKOHUS, radHus. [lepokcuaHble coeTuHeHus,
NEePOKCOKHUCIOTEL. OcoOeHHOCTH CTpoeHus. KUCI0THO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBHTENbHbIE CBOMCTBA. CIOCOOBI MOTYUEHUSI.

22. Conu TUTaHa, IUPKOHUS, TaHUSL: TAIOTEHH b, OKCOTAJIOT€HUIbI, TaIOT€HOKOMIIIEKCHI,
KapOOHATHI, CyNb(aThl, THTAHATHI, IUPKOHATHI. KMCIOTHO-OCHOBHBIE 1 OKUCIIUTEIIBHO-
BOCCTaHOBMTENbHBIE CBOMCTBA. CIOCOOBI OTY4EHUSI.
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23. O6mas xapakrepuctuka d-Onementsl VB rpymnmsl. CTpoeHre aTOMOB. XUMHUYECKHE
CBOMCTBaA NMPOCTHIX BenlecTB. OTHOILIEHUE K LIAPCKON BOJIKE U CMECH a30THOM

Y TUIAaBUKOBOHU KUCIOT. CrIOCOOBI MOTy4YeHusI.

24.0kcupl ¥ IEPOKCHIBI BaHAHS, HUOOMS, TaHTala. KUCIIOTHO-OCHOBHBIE ¥ OKUCITUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.

25. I'mapokcuibl M cou BaHaaus, Huoous, Tantana. Bananatel. [lonuBananatel. CoeMHEeHUS
okcoBaHanus. Huob6arel. TanTanarel. OkcorasoreHu ibl. [ aoreHoKOMILIIEKCHI.
KucnoTHO-0CHOBHBIE 1 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI MOTYUYEHHUS.
26. O6mas xapakrepuctuka d-Onementsl VIB rpynnel. Crpoenne aToMoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI TIOJTYUYEHUSI.

27. Oxcupast xpoma (11, 1T, VI). Ux cpaBHuTENbHAS YyCTOWYNBOCTh. KHCIIOTHO-OCHOBHBIE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [[pUHIINIIBI TOTy4EHNS.

28. Okcuapl MosnbaeHa u Boabdpama (VI). [IpuHuuns! nonydyenus. 3MeHeHne ycToiiunBocTH,
OKHUCJIUTEIBHON CIOCOOHOCTH U KHCIIOTHOTO XapakTepa B psAy OKCHIOB XpoMa—BoJb(ppama
(VD).

29. I'mppokeusl xpoma (11, ITI, VI). CoctaB u oco6enHocTH cTpoeHus ruapokcuaa xpoma (I11I).
XpoMoBbIe KUCIOTHI. M30m0auKuCcIoTh XpoMa. KuciaoTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [[pUHITUIIBI TOTydeHUSI.

30. MommbaeHoBas 1 BOIb(paMoBasi KUCIOTHIL. Y CTOWYMBOCTH, KUCIIOTHBIE M OKHCIIUTEIIbHbIE
CBOICTBa B psAly XpOMOBasi—BOJIb(paMoBasi KUCIOThI. VI30MOIMKHUCIOTHI U FE€TEPOTIOIUKUCIOTH
MoJrb/ieHa U BoJb(dpama.

31. Comu xpoma (11, I1I, VI) B katrnonHo# 1 annoHHON (hopmax. OKUCITHTEIbHBIE CBONCTBA
XpOMAaTOB U JUXpOMaTOB. [[puHIIMN AEHCTBHUS XPOMOBOW CMECH.

32.Monubnatel u Bodbdpamatsl. [lonmumonubdaaTe u moauBobhpamaTsl. OKUCIUTEIbHBIE
CBOJCTBa B psAY XpOMAaThI—BOJIb()paMarshl.

34 I'anorenuast xpoma (11, IIT). 'anorennasr MmonubaeHa u Boshpama (VI). Knacrepasie
raJloreHu 1l MoJinOieHa u BoJib(hpama. OKkcoranoreHu sl U AUOKcoranoreHuasl. CBOMCTBA..
35.ITepokcocoenunenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KHCIOTHL. OCOOCHHOCTH
CTPOEHHUS. Y CTOMYMBOCTh U OKUCIIMTENIbHBIE CBOMCTBA IEPOKCOCOETUHEHNN XpOMa.

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

CpoiicTBa mpocThIX BemecTB. CrocoObl MOMydeHUs! U IPUMEHEHHE.

37. Oxcuapl 1 ruapokeuasl Mapranua (11, 11, IV, VII). KucioTHo-0CHOBHBIE 1 OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CrIOCOOBI MOITy4EHUS.

38. OKcuapl ¥ THAPOKCUIBI TEXHEIUs U peHusi. CBOKCTBA U CITOCOOBI TIOJTyYEHHS.

39. Conu mapranua (I, II1, IV). KucioTHO-OCHOBHBIE i OKUCIUTEIHLHO-BOCCTAHOBHUTEIbHBIC
cBoiicTBa. CriocoObl MOTy4eHusl.

40. Maprannosas u mapranionuctas kucinotsl. Conu mapranna (VI u VII). Manranats! u
[lepmanranatel. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOM, 1IEJIOUYHON 1
HEUTpaJIbHOU cpenax. [IpuHIUIIBI OTyYeHu .

41.Comu texnaerus u peaus (VII). Ileprexnatsl. [Teppenarsl. KucioTHO-0CHOBHBIE U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CITOCOOBI MOTyUEHUSI.

42. ColicTBa xene3a, k00aabTa, HUKENs- BOCCTAHOBUTENbHBIE U KUCJIOTHO-OCHOBHBIE.
Crpoenue atoMoB. [IpoMBbIIIITIEHHBIE METOABI TIOJTYYESHHUSI JKeJle3a, KoOanbTa, HUKEs.

43. Okcuapl ¥ TUAPOKCUIBI Kene3a, kobanbTta, Hukens (I, II). KucnotHo-ocHOBHBIE 1
OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pMHIIUIIBI OTyUYEHUSI.

44. Comm xene3a, kobanbpra, Hukens (II u III). Kpucrannoruaparsl. J{Boitabsie conu. CTpykTypa
6e3BOIHBIX XJI0puA0B. OcHOBHBIE cosiu. CBOMCTBA U TIOTyYEHHE.

45.@epputst (II1) 1 ux peppomarautHeie cBoiicTBa. CBONCTBA U CIIOCOOBI OTYUEHHUS.

46. @epparts! (IV). OxkucnurensHble cBoMCTBA. [IpUHIMIIBI TOTydeHHUS.

47. CpoticTBa TuiatiHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOLIEHHE K KUCIOPOY, BOJIOPOAY,
BOJIe, KHCIIOTaM, IIeJiouam, apckoit Boake. [IpuMenenune u cnocoObl MoTydeHHsl.
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48. Oxcuapl U THAPOKCUJIBI PYTEHHS, OCMUS , pOJIUSL, UpUausi, nauiaaus. KucioTHO-0CHOBHBIE
1 OKUCJIUTEIbHO-BOCCTAHOBUTEbHBIE CBOMCTBA. [[pUHIMIIBI TOTyYEHHUS.

TPETbA KOHTPOJIbHAS TOYKA

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

51. Okcunpl meau u cepedpa (I, 1), 3omoTa (I, I1I). KucinoTHo-oCHOBHBIE M OKUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. OTHOLIEHHUE K BOJIE, KUCIOTaM, 1ienodaM. [TpuHuumel
MOJTyYEHUSI.

52.I'mppoxcunst menu (I, II), cepedpa (1, 1), 3omora (III). KucnoTHo-0ocHOBHBIE U
OKHUCJIUTEIBbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHHE K BOJE, KMCIOTaM, I1Ie€JI0YaMm.
[IpuHIHAIIBI TOJTyYEHNS.

53. Conm memu, cepedpa, 30m0t1a (I) u conu 3omota (III). OxkuCIUTETEHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa. ["anorenokommiekcbl. AMMUH- U ITHaHoKoMIuiekehl. Conu meau (11).
Kpucramnoruapatsl. Kommuiekcuble coequHenus. TeTpaxiopo30y0Tasi KUCIOTa U €€ COJIH.

54. O0uias xapakrepuctka d-OnemenTos [IB rpynnsl. Ctpoenue atomoB. KucnoTHO-0CHOBHBIE
1 BOCCTAHOBUTEJIbHBIE CBOWCTBA IPOCTHIX BellecTB. AManbrambl. CiocoObl OTyYeHHUS.

55. Okcunpl ¥ THAPOKCUABI IMHKA, KaaMus U pTyTu. CBolcTBa. [IprHIAIIBI OJTydeHHS.
KucnoTHo-0CHOBHBIE U OKHCIUTENBHO-BOCCTAHOBUTENIbHbBIE CBONCTBA.

56. Conu nHKa, KagMust U pTyTd. ['uapuasl. KUCIOTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. KommuiekcHble coequHenus. KauecTBeHHbIE peakIiii KaTHOHOB.
57. O6m1ast XapaKTepUCTHKA f- 37IeMEHTOB(JITAHTAHU Il ¥ aKTUHU BT ). [TonoxkeHne B
nepuonueckoit cucreme. CTpoeHrne aToMOB. BajieHTHOCTb, CXOACTBA U Pa3IMYMs B CBOMCTBAX
4f- u 5f-snemeHTOB. BHYTpeHHSSI NEPUOANMYHOCTH CBOUCTB. CKIOHHOCTH K KOMITJIEKCO-
00pazoBaHMIO.

58. Jlaumanuowt (4f->nemenThl). BaleHTHOCTD, XapaKTep XMMUYECKUX CBsI3el U (DOPMBI
coemHeHU. XUMHUYeCKUe cBOMcTBa MeTaiioB. CriocoObl MoTydeHusl.

59.0kcuapl ¥ THAPOKCUIBI TaHmanudos (4f-snemenTsl). KuCI0THO-OCHOBHBIE CBOWCTBA, X
n3MeHeHue 1o nepuoay. CrocoObl mosydeHusl.

60.Conu naumarnudos (4f->1eMeHTHI): TaJOTeHUIbI, CYIb(PHUIBI, CYIb(aThl, HATPATHI, HUTPU/IBI,
Kapouel u 0opubl. KHCI0THO-OCHOBHBIE I OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
ceoiictBa.llomyuenue.

61. Axkmunuowt (5f-3memMeHThl). BaaeHTHOCTD, XapaKTep XUMHUUYECKHUX CBsI3el U (DOPMBI
coenuHeHU. XUMUYeCKue cBoicTBa MeTaioB. CriocoObl MOTydeHusl.

62.0xcuapl U TUIPOKCUIBI akmuHudo8 (Sf-anementsl). KUcIoTHO-OCHOBHBIE CBOMCTBA, UX
u3MeHeHue 1o nepuoay. CrocoObl mosydeHusl.

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

64. CoBpeMeHHbIE TPOOIeMbl HEOPraHUYECKOM XUMHUU. MeTalllloopranndeckas u
CYIpaMOJNEKyIsIpHas XUMHUS-XUMHUS MOJIEKYISIPHBIX aHCaMOJIel U MOJIEKYSPHBIX CBSI3EH.
ITonuMoneKymsipHbIE CUCTEMBI U U UX NOJTydeHHe. CEIEKTUBHOE CBA3BIBAHUE MOJIEKYI B
CYIIEPMOJIEKYJIBL.

65. Hanoxumus. Hanomarepuassl 1 HAHOTEXHOJIOTHS. YTIepoiHble HAaHOTPYOKHU. CBoMCTBA U
COCOOBI OTY4EHHUS.

5.3. 3BAJAHMS JJISI MIPOMEXKYTOYHOM ATTECTAIIAM . DK3AMEH.
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nepeueny OYeHOUHBIX cpedcme u Konmpoanupyemoix 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 TMOHITHS: aTOM, MOJIEKYJIa, IPOCTOE BEIECTBO, XUMHUECKOE
coenuHeHne. XUMUYECKUH 35ieMeHT. AToMHas U1 MouiekynspHas Macca. MoJib, MoJIsipHasi Macca,
MOJISIpHAsi KOHIIEHTpAIs BEIIECTRA.
3.OCHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO y4eHUs. 3aKOHBI: COXPAHECHHS, KPaTHBIX
OTHOIIIEHUM, TOCTOSIHCTBA COCTaBa, 00bEMHBIX OTHOIIECHUH. 3aKOH ABOTraapo. 3aKoH
SKBUBAJICHTOB.
4. T'a3oBbie 3akoHbI. M neanbHblil raz. YpasHenue Menneneesa — Knaneiipona. [Tapiuansnoe
JaBJICHUE ra3a B CMECH, OTHOCUTEIbHAS TUIOTHOCTh T'a30B.
5. DKCcriepuMEeHTaIbHbIE OCHOBBI COBPEMEHHON TEOPHUH CTPOCHUS aToMa. [lyann3M B OBEACHUHN
MUKpOYacTUll. BoHOBast mpupo/ia 37eMeHTapHBIX YaCTHII.
6.YpaBuenue jae bpoiins, npuHimun HeonpeaeneHHoctu [ eizenbepra. KBanToBoMexaHnyeckas
MO/JIeNIb aToMa Bojgopoaa. BonHoBoe ypaBHenue Ipeaunrepa.
7.KBanTOBbIE uncia. CMbICT KBAaHTOBBIX YKcel. ATOMHBIE OpOUTANIN. DHEPreTHUYeCKUe YPOBHU
JJIEKTPOHA B OJTHOJIEKTPOHHOM MHOTOIEKTPOHHOM aTtomax. [Ipuanun [Taymu.
8.IIpaBmiio XyH/a 1 IOPSIIOK 3aMOJHEHUS aTOMHBIX opOuTaneit. [IpuHImn HanMeHbIIei
sHepruu. [IpaBmiio KieukoBckoro.
9.Ilepuoanyeckuii 3axoH. [leproauueckas cucrema. OCOOCHHOCTH 3aMOJTHEHUS AIEKTPOHAMHU
ATOMHBIX OpOuTaNe u GopMUpPOBAHUE TIEPHOJIOB. S-, P-, d-, f-2TIEMEHTHI U UX PACIIOJTIOXKEHNE B
MEePUOIUYECKOIN CUCTEME.
10. CTpoeHue IeKTPOHHBIX 000JI09€K 3JIEMEHTOB. [1eprnoMIHOCTh CTPOEHUS AIEKTPOHHBIX
000710uek. VI3MeHeHne aTOMHBIX U HOHHBIX PaIMyCOB TI0 IeproaaM u rpymnmaMm. IhheKTsl d- u
Jf-cxarusl.
11. MoHu3anmoHHbIE TOTEHIIUAIIBI, CPOJICTBO K AJIEKTPOHY, JIEKTPOOTPUIIATEILHOCTD
aneMeHTOB. DaKTOpBbI, ONPEAEIIAIONINE 3TH BEJIMUYMHBI U X U3MEHEHUE M0 MEPUOIaM U
rpynmnam.
12.1lepnoAMYHOCTD XMMUYECKUX CBOMCTB 3JIEMEHTOB, ITPOCTHIX BEIIECTB U XUMHUYECKHUX
coelMHEeHU . MI3MeHeHne CBOMCTB 3JIEMEHTOB 10 NEPUOAAM U IPYIIAM B 3aBUCUMOCTH OT
CTPYKTYpPBI BHEIIHUX U MIPEIBHEUTHUX 3JIEKTPOHHBIX 000JI0UYEK U panycoB aToMOB. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHUIOB 10 IEPUOJIAM U I'PyIIIaM.
13. OcHOBHBIE TUITBI XUMUYECKOU CBSA3M: KOBaJIEHTHAs! (HETIOJIIpHAs U MOJISIpHAs), MOHHAS,
Metaudeckas. O0rmrie 0cCOOEHHOCTH MeXaHU3Ma 00pa30BaHUsl KOBAJIEHTHBIX M HOHHBIX
CBSI3€EH.
14.0OcHoBHbIE MOJ0XKEHUS Teopun BajeHTHbIX cBsa3eil (BC). Ocobennoctu 06pazoBaHus CBs3EH
10 JOHOPHO-aKIENTOPHOMY MeXaHu3My. HachlaeMocTh 1 HanpaBJIeHHOCTh XUMUYECKOM
CBA3U. MHOTrOLIEHTPOBAsI CBS3b.
15.BaneHTHOCTh XMMUYECKUX 3J1€MEHTOB. BasienTHOCTS ¢ mo3unuii Teopun BC. BaneHTHOCTS s-,
p-, d-, f-3neMenToB. IlocTosiHHAs U IepeMeHHasi BAJIEHTHOCTU. BalleHTHOCTh U CTENeHb
OKHCJIEHUSI aTOMOB 3JIEMEHTOB B UX COEIMHEHUSIX.
16.01MHOYHBIE U KpAaTHBIE CBA3U. G- U M-PA3HOBUIHOCTH KOBAJICHTHBIX CBsi3e. OTHOCUTENbHAS
yCTOHYHUBOCTD (p—p)n- U (p—d)n-cBsizeit. KonnyecTBeHHbIE XapaKTEPUCTUKN XUMHUECKUX
cBssell. [lopsinok cBsizu. DHeprus cBsi3u. JnuHa cBa3u. BanenTHsiil yroa. CrerneHb HOHHOCTH
CBsI3H. DPPEKTUBHBIC 3aps/Ibl XUMUYECKH CBSI3aHHBIX AaTOMOB M CTENIEHb HOHHOCTHU CBS3H.
JIMTOJIbHBI MOMEHT CBSI3H.
17. Konnenmus rubpuan3aii aTOMHBIX OpOUTaIel U MPOCTPAHCTBEHHOE CTPOSCHUE MOJIEKYT U
noHOB. OcoOEHHOCTH pacnpeAeNeHus YEKTPOHHON MIIOTHOCTH THOPUIHBIX OpOUTATICH.
[Ipocreiimue Tunel THOpUAU3ALUN: S, sp2, sp3, sp3d, sp3d2. I'nbpuau3anus c yaacTueM
HETOJIEJICHHBIX 3JIEKTPOHHBIX Map. BiausHue oTTalKUBaHUs 3IEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO MOJIEKY.
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18.Konuenius noyisspu3zaiii HOHOB. TpakTOBKa MOISPHBIX CBSA3EH COMNIACHO KOHLIETIIUU
MOJISIpU3aLMK NOHOB. JIOKaTu30BaHHbBIE U JCJIOKATM30BaHHbIE CBSI3U. TpeX- 1 MHOTOLIEHTPOBBIE
cBsi3U. Jlenokanuzanus T-3JIeKTPOHHOM IIIOTHOCTH B MOJIeKyJe OeH301a,rpadure, noHax
KHCJIOPOJICOACPKALUX HEOPTAaHUUYECKUX KUCIIOT.

19.Teopus monekysipabix opoutaneit (MO). OcHOBHBIE MOJIOKEHUS, SHEPT €TUUECKUE
JTUarpaMMBbl, CBsI3bIBaroIIMe U pazpeixisitoniue MO. Duepretudeckue auarpammsl MO
JIBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOTO MEPUOJA. G- U T-MOJICKYJISIPHBIE OPOUTAIIH.
Cpasnenue teopun BC u MO.

20.KommnekcHsie coequHeHus. CTpoeHNe KOMITJIEKCHBIX COEMHEHUN, TEOPHS
KPUCTAJUTMYECKOTO TOJIA. XUMHYECKasi CBSI3b B KOMILJIEKCHBIX COCIMHEHUSIX U OCOOEHHOCTH MX
cTpoeHus. [ mbpuansaius aToMHbIX OpOUTaIe KOMIIJIeKCooOpa3oBaTess.

21. MexmonekynsipHoe B3aumoaeiictsue. Cuibl Ban-nep-Baansca. OpuenranmonHoe,
WHIYKITMOHHOE M IUCTIEPCUOH-HOE B3aUMOJICHCTBUA. DAKTOPBI, OTIPEACTSIONINE SHEPTHIO
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS.

22.Bopopoanas cBs3b. [Ipupoaa BoAOPOIHOM CBS3H, €€ KOJMYECTBEHHBIE XapaKTePUCTUKH.
Mex- 1 BHYTPU-MOJIEKYJIIpHAsE BOJIOPOIHAS CBsI3b. BomopogHas CBs3h MEXK Y MOJIEKYIaMu
($hTopoBOIOPOIA, BOJIBI, aMMHUAKA M CIIMPTOB. BiusiHMe BOJOPOHON CBSI3U HA (PU3UIECKUE
CBOMCTBA BEIIECTB C MOJIEKYIAPHON CTPYKTYpoit. OO1ue 0coOeHHOCTH (PU3UIECKUX CBOWCTB
MOJIEKYJIIPHBIX KPUCTAJUIOB B CPABHEHUW C HOHHBIMU U @aTOMHBIMH KPUCTAIIAMHU.

23. DHepreTHYecKue XapakKTepUCTUKH XUMUUECKUX peaknuii. [lepBoe Hauano TepMoIMHAMUKH.
[IpeBparenust sHEpPTUU U PabOTHI B XUMHYECKHUX MTPOIIECCax.

24 . Tepmoxumus. [lorsiTre 00 SHTATBIHIH. DHAO- U AK30TEPMUYECKUE PEAKIINH. 3aKOH

I'ecca u cnencrBue u3 Hero. CTaHIapPTHOE COCTOSIHUE U CTaHAPTHASI SHTANbBIINA 00pa30BaHUs
BelecTBa. PacueTsl TerioBhIX 3PPEKTOB peaKiluii.

25.Bropoe Hayano tepmoauHaMuku. [lonsitue sutponmu. OrieHKa 3HaKa U3MEHEHHS SHTPOIIUU B
XUMUYECKUX peakiusax. JHeprus [ mdoca. Posb SHTAIBNUITHOTO ¥ SHTPOTUITHOTO (aKTOPOB B
OTIpe/ieNIeHUH HalpaBJIeHUs Mpolecca.

26. ['oMoreHHbI€ U T€TEPOreHHbIE PeaKIIUU U cCUCTeMbl. CKOPOCTh XUMUYECKOUN peakiiuu 1
(bakTophl ee onpeaeNgonre. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUU PEareHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsgok u MOJIEKYISIPHOCTh PEAKIIUH.

27.1lonarue o MexaHu3Me peakuuu. llepexonHoe cocTosiHUE, NI AKTUBUPOBAHHBINA KOMILIIEKC.
OHeprug aktuBauuu. OakTopsl, ONPEAETAIONINE BETUYHNHY YJHEPTUH aKTHBAIUH.

28.BnusHue TemmnepaTypbl Ha CKOpOCTh XUMHYecKo# peakmuu. [Ipasuno Bant-I'odda.
TemmnepaTypHbIii KO3PGUIIUEHT CKOPOCTH. YpaBHEHHE AppeHunyca.

29.Karanu3 u katanuzaropsl. MTHruOUTOpH! 1 MHruOupoBanue. Karanutuueckue sbl.
['oMoreHHbIe U reTeporeHHbIe KATATUTUYECKUE PeaKIIUU. AKTUBHBIE LIEHTPBI TBEPBIX
KaTajanu3aTopoB.

30. O6paTumbie U HEOOpaTUMBbIE XUMHUUYECKUe peakinu. COCTOSIHUE PaBHOBECUS U IPUHLIUI
obpatumocTu peakuuu. Kunetndeckuii 1 TepMOJMHAMHYECKUAN MOAX0/IbI K OITUCAHHIO
XMUMHYECKOTO paBHOBecHs. KOHCTaHTa XMMHUECKOTO PABHOBECHS U €€ CBSI3b CO CTaHJAPTHBIM
n3MeHeHueM >Hepruu [ uo6oca. CmenieHne XuMHUYeCKOTO PAaBHOBECHS TIPY U3MEHEHUU YCIIOBUH.
[Tpunnun Jle larense.

31.Teopuu pacTBopoB. PacTBOpeHne Kak PU3NKO-XUMHUYECKH mpoiiecc. Mi3MeHeHue sHTaIbnuu
Y DHTPOTHH MIpH pacTBopeHuu BemecTB. ConbBaraius. ConbBatbl. OcoOble CBOWCTBA BOJIBI KaK
pactBoputens. ['uaparel. Kpucramioruaparsl.

32.06mue cBoiicTBa pacTBOpoB — Auddy3us u ocmoc. OCMOTUYECKOE TaBICHUE U €ro
3HaueHue. MeTopl onpeieIeHUsI MOJIEKYISIPHBIX MacC PAaCTBOPEHHBIX BELIECTB.
33.PactBoputens U pacTBOpsieMoe BelecTBo. PactBopumocts. HacklleHHbIe, HEeHACHIIIEHHbIE,
MIepECHIICHHbIE, pa30aBICHHbIE U KOHIIEHTPUPOBAHHBIE pacTBOPHI. B3anmoeiictBue
pacTBOPEHHOTr0 BellecTBa U pacTBoputensi. COCTOSIHUE BEIIECTBA B PACTBOPE.

34 KoHIleHTpaIusi paCTBOPOB U CIIOCOOBI €€ BBRIPKESHHsI: MacCOBast OIS, MOJISIPHOCTD,
HOPMAaJIbHOCTb, MOJISUIBHOCTb, MOJIbHAS A0JISI, TUTP.
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35.3aKOHOMEPHOCTU PACTBOPUMOCTH I'a30B B KUJKOCTSX, IBYX KUJIKOCTEU, TBEP/IbIX BELIECTB B
KUIKOCTAX. 3akoH ['enpu. BiusiHue Ha pacTBOPUMOCTH PUPOIBI KOMIIOHEHTOB, TEMIIEPATYPHI
u naBieHus. [lepexkpucramivzanuu U SKCTPAKIUS.

36./laBnenue U cocTaB napa HaJ pacTBopoM. 3akoH Payns. Kpucrtainuzamus u Kkunenue
pactBopa. Kpuockonus u 30y1nocKomnus.

37. U3oToHn4eckuii K03(hHUIUEHT. DICKTPOTUTHICCKAS TUCCOIMAIIHS PACTBOPESHHBIX BEIIICCTB.
OCHOBBI TEOPUH ANMEKTPOTUTUUECKON Arcconnannu. MexaHu3m aucconuanuu. Brnusnaue
IIPUPO/IbI BEIIECTBA HA €r0 CIIOCOOHOCTD K 3IEKTPOIUTUYECKOMN TUCCOLMAlUU B BOJIHOM
pactBope. KucinoTHO-OCHOBHBIHM XapakTep AMCCOLUALIMY THAPOKCHIOB B 3aBUCUMOCTH OT
MOJIOXKEHHUS AJIEMEHTOB B IEPUOIMYECKOM cucTeMe. Jlucconuanus CpeTHuX, KUCIBIX U
OCHOBHBIX COJIEH.

38.PactBophI cr1albIx A5eKTpoauToB. KOHCTaHTa M CTETIEHD AUCCOIMALIMN CTA00T0 AIEKTPOJIUTA.
3axoH paz0aBieHust OcTBanbaa.

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

40.0OcHOBHBIE IPEJICTABICHUS TEOPUHU CHIIbHBIX AIEKTPOJIUTOB (Teopuu bpencrena u Jloypw,
JIstouca u nip.). IlpoToHHas TEOpHS KUCIOT M OCHOBaHUM, IPOTOJIU3 U IPOTOIUTHUECKHE
peakuuid. [IpoTOIUTEI 1 aTPOTOIUTEI.

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

42.TpyaHopaCTBOPUMBIE SJIEKTPOJIUTHI. PaBHOBECHE MEXK Y OCAJIKOM U HACHIIIEHHBIM
pactBopoM. [IponsBeneHre pacTBOPUMOCTH. BinsiHME OTHOMMEHHBIX HOHOB HA PACTBOPUMOCTh
BemecTB. Bnusuue pH pactBopa Ha 06pazoBaHue TPyJHOPACTBOPUMOTO BEIIECTBA.
43.I'uopoaus coneu. NonHsle ypaBHeHUs ruapoan3a. KoHcranTa u cteneHb ruaponnsa. Biusaue
MIPUPOJIBL, 3apsiia U paaryca HOHOB Ha UX CKIIOHHOCTh K TMIPOJIN3Y. BiusHMe KOHIIEHTpau
pacTBopa, Temneparypsl, pH cpenrl Ha crenenb ruapoau3a. BiausHue KOHCTaHThI IUCCOMALUN
KHUCTIOTBI(OCHOBAHMSI ), KUCJIOTHI 1 OCHOBAHMS Ha KOHCTAHTY THIPOJIN3a.

44.CnoxHble cirydand ruapomsa. OOpaTuMbIii 1 HEOOPAaTUMBIN THAPOIH3. [ MAPOIN3 KUCTBIX
conelt. ['uaponu3 TpyaIHOpacTBOPUMBIX coJieid. COBMECTHBIN THAPOJIN3 COJICH. Y CIIOBUS
nojAaBJieHus TUaposn3a. OOIIre NPUHIUIBI MOTYYeHHS! JIETKOTUAPOIU3YIOIIUXCS COIeH, X
OYMCTKHU U CYLIKH.

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

46. OKUCANTENBHO-BOCCTAHOBUTEIBHBIE IIPOLECCH KAK PEAKLIUU IIEPEHOCA 3JIEKTPOHA.
Oxucnurenu u BocctaHoBUTeNU. Kitaccuukanus oKUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEaKIIHA.
Hogerit noaxon k knaccudukanuu OBP. THUITBI OKUCITHTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
47.CocTaBieHle YpaBHEHU OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii. MeTo1 HOHHO-
MOJIEKYJISIPHBIX TIOJTypeakuuid. MeTo 1 mpOTOHHO-KUCIOPOAHOTO OanaHca.

48.KonnuecTBeHHbIE XapaKTEPUCTUKHU OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX I1EPEX0/I0B.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE cUCTEMBL. Y paBHeHUE HepHcTa. CTanaapTHbBIE peloKe-
MOTEHIIMATIBI U CIIOCOOBI X OTPEICICHHUSL.

49. Penokc-noTeHIMabl U OLEHKA HAMPABIIEHUS U MTOJHOTHI MPOTEKAHUSI OKUCIUTENBHO-
BOCCTAHOBUTEIBbHBIX PEAKLIUA. 3aBUCUMOCTb MEK/y BEIMUMHAMHU PEJOKC-TIOTEHIIUATIOB CUCTEM
1 u3MeHenueM >Heprun [ m66ca. [lonbop okucnureneit U BOCCTaHOBUTENEH C yUeTOM
CTaHIAPTHBIX PEJOKC-MTOTEHIMAIOB.

50. PaBHOBecHe Ha rpaHMIle METaJLI - PaCTBOP. DJIEKTPOAHBIN NoTeHIMal. Bogopoauslit
ANIEKTPOJI CpaBHEHUS. Psii cTaHAapTHBIX SIEKTPOIHBIX TOTEHIIMATIOB, (PAKTOPHI, ONIPEACISIONIe
nojoxeHue merasma B paay COIL.

60.XuMu4ecKre HCTOYHUKHU IEKTPUIECKOTO TOKa- raibBanndeckue snemMeHnTsl (I'9). Pabora ['D
SAxo6u-/lanmdmns. DNeKTpoABIDKYIIAS CUJIa TalbBaHUYECKOTO dNeMeHTa. [Ipunimn padoTst [3:
AKKYMyJSTOPBI U Cyxue OaTapeu.
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61.2J51eKTpOoaN3 pacIiaBoOB M BOJHBIX PACTBOPOB 3EKTPOIUTOB. KaTtoiHbie 1 aHOTHBIC
npoueccel. [loTeHuunan paznoxkenus. SIBnenue nepeHanpsokenus. [Ipaktuueckoe 3HaueHUE
AIIEKTPOIH3A. DICKTPOIUTHUECKIE CIIOCOOBI MOJTyYSHHUS METAJUIOB U3 PACIJIaBOB U PACTBOPOB.
3axonsl Dapanes.

62.2O1eKTpoXUMHUECKas KOPPO3usi METAJJIOB- Kak pe3ynbraT padotsl ['D. ITpoaykTel
XUMHMUYECKOH U 3JEKTPOXUMHUECKON KOPPO3UH U OCHOBHBIE METO/IbI 3aLLUTHI OT KOPPO3UU.
63. Tucniepcubie cucrembl. Knaccuukarus nucnepcHbix cucreM. CyCeH3UH U SMYJIbCHH.
64.Komnounel. Komonnnele pacTBOphL. Y CTOMYMBOCTH KOJUIOMIHBIX pacTBOpoB. CTpoeHue
KOJUIOWHOHM YaCTULIBI U MULIEIUIBL. JInouiabHbIe U THO(GOOHBIE KOJUTOUIBL. 30JIU U TeITH.
[lenTu3anus, koaryasuus, CEAUMEHTALUs KOJJIOUIOB.

65. Obmas xapakrepuctuka neMeHToB VII A rpynmnbl. CtpoeHue atoMoB. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB. XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB.
OOt TPUHLIKII TOJTyYeHHs] CBOOOIHBIX TaJIOT€HOB.

66.PacTBOpUMOCTb B BOJIE MPOCTHIX BELIECTB rajoreHoB. XJIopHas, OpoMHas U iloiHas BoJa.
67. I'anoreHoBo0poisl. BoccTaHoBUTENbHBIE M KUCIOTHBIE CBOMCTBA. O0IIME IPUHLIUIIBI
noJiydeHus. [I[poMBIIIEHHOE TOJIYYEHUE COJITHON KUCTOThI. [[puMeHenune costHoM,
IJIaBUKOBOM KHCIIOT. AHAIUTUYECKUE PEaKLIUU TaJlOTeHU-HOHOB.

68.0xcuanl propa, xiopa (I, IV, VII), 6poma (I), iiona (V).OxkucnurearHO-BOCCTAHOBUTEIHHBIC
Y KUCJIOTHBIE CBOMCTBA.

69. OKCOKHUCIIOTHI - KUCIOPOJICOACpIKaIie KUCIOTHI XJIopa, Opoma, oaa. CTpoeHrne MOJICKYI.
OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE U KUCIIOTHBIE CBOICTBA. CPaBHUTENbHAS YCTOMUNBOCTh
coJiel ¥ KUCIOT. [IpMeHeHne runoxyIopuToB, XJI0PaTOB, MEPXJIOPATOB. XJIOPHAS WIH
OenuibHas U3BECTh (XJIOPKaA).

70. O6mas xapaktepuctuka 3aemMeHToB VIA rpynmsl. [IpocThie BemecTBa. ATIOTPOTIHBIE

Mo upukaruu. OcobeHHocTu kuciaopoaa. CTpoeHne MoJIeKysl 030Ha U cepbl. OCHOBHBIE
CHOCOOBI OJTYYEHHS MPOCTHIX BEIIECTB.

71. I'mppuasl Tuna Hy3. Ctpoenne Momnekysn. BoccraHoBUTENbHBIE  KUCTIOTHBIE CBOMCTBA B

psany Boma—temtypoBoiopoa. Cepoomopos. CroiicTBa. OOIIME MPUHIIMAIIBI TTOJTYICHHS
XaJIbKOI€HOBOJIOPOJIOB.

72.Xanpkorenupl. CperHue, OCHOBHBIC M KUCIIbIE XaldbKoreHu bl ['uapoms. Oomue
MPUHIMIEI ToTydeHus. [I[pumenenne. AHaATUTHYECKHE PEaKIIUU XalbKOT€HU/ I-HOHOB.

73. T'mppunsr cepol HaS, -Ilonmucynbduasl. CTpoeHne MoiaeKys. Y cToManBocTh. KucinotHeie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CpaBHUTENbHAS YCTONUNBOCTD NOJUCYIb(PHUI0B
U COOTBETCTBYIOLIUX UM KHUCIIOT.

74. Oxcuapl. Oxcugbl meMenToB (IV, VI). Ocobennoctu crpoerus. OTHOIIEHHUE OKCHUIIOB K
BOJIe, KHCIOTaM U 1enoyaM. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIIUIIBI
MOJTy4EHUSI.

75. CepHucras, celeHUCTas U TeJUTypUCTast KUCIOTHI M UX cOU. KUCIOTHBIE U OKUCIUTENHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBa. [lomyuenue. Pa3noxenue cynb(huToB. AHATUTHYECKUE PEAKIUil
CyIb(UT-HOHOB.

76. CepHas, ceaeHoBasi U TEJUTypOBast KUCIOTHI U UX COJIH. KUCIOTHBIE 1 OKUCIIUTETbHBIE
cBoiicTBa. CBolicTBa pa30aBIEHHBIX U KOHIIECHTPHUPOBAHHBIX KUCIOT. CIOCOOBI MOTY4EHHUS.
[TpombllIeHHBIE CTTOCOOBI MOJTYYEHUS CEPHOM KHCIOTHI.

77. Oneym. ITonucepusie kucnotsl. [lucynbdars (MUpocynb(atsl).

78. TuoxkucnoTsl U ux conu. Tuocynbdatsl. CTpoenue Tnocynbpar-uoHa. BoccranoBuTeabHbIE
CBOICTBa THOCYNb(aTa HaTpus. [I[puMeHeHne THOCYIb(ara HaTPHsL.

79. IlomuTHOHOBBIE KUCIOTHI U UX cONU. I napocepHucras kuciaora. CTpoeHUE UX MOJIEKYII.
OTHOCHUTENbHAs YCTOMYMBOCTD U OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KUCIIOT U UX
COJIEH.

80.IIepoxcokucnoTsl cepbl U UX coiu. [lepokcoMoOHOCEpHas ¥ MEPOKCOAUCEPHAsE KUCIIOTHI.
Crpoenue ux mojekyin. I[lepokcocynbgarsl. DIeKTPOCUHTE3 MTEPOKCOKUCIOT U coleil. Mx
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE CBONCTBA.
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81.0kcoxmnopusl cepsl. Okcoxnopui cepbl. Jnokcoxnopun cepbl. CTpoeHHE MOJIEKYIL.
I'uaponus. CpaBHUTENBHAS YCTOWYHBOCTD PA3IMYHBIX OKCOTAJIOTCHUIOB CEPhI, CeJIeHa, TEITypa.
82. O0mas xapakTepUCTHKa 3J1eMEHTOB VA Tpynnbl. XUMHUYECKHAE CBOWCTBA MPOCTHIX BELIECTB.
PeakumonHasi clocOOHOCTh MOJIEKYJISIPHOTO U aTOMApHOTO a30Ta, 0eoro u kpacHoro docdopa.
[TpuHIMTIBI TIOTYYEHHS U TPUMEHEHHS TPOCTHIX BemiecTB. DuKcarus a3oTa U3 BO3ayXa.

83. I'mapunst OHs. Ctpoenue Monekyn. MI3MeHeHre TepMUUECKON YCTOMUNBOCTH, PEAKIIUOHHOMN
CIOCOOHOCTH, BOCCTAHOBUTEIIBHBIX CBOMCTB, CKJIOHHOCTH K PEAKIHSIM MTPUCOCTUHEHUS B PAIY
aMMHak—BUCMYTHH. OOpa3oBaHHe M YCTOHYMBOCTE HOHOB aMMOHHUS U pochonus. [IpuHIHIIED
nostyueHus ruzpuioB OHs.

84. Ammuak. CpoiictBa u [lonyuenue. TepmoauHamMuueckas XapaKTepUCTHKA PEAaKLIUK CUHTE3a
ammuaka. CoJli aMMOHHS U IX TEPMHUYECKOE pasioKeHne. Peaknnu 3amernieHust BOA0poia B
aMM#aKe. AMHJIBI, UMHJIbI, HUTPHUIBL. AHATUTHYECKUE PEAKIIMA NOHA aMMOHHSL.

85. I'mnpazun. CTpoeHue MoJIeKysbl. Peakiiuu npucoeIMHEeHsI 1 OKUCIUTEIBHO-
BoccTaHoBHTeNbHBIE. Cosi ruipa3onus. [ uapasun kak TormuBo. OCHOBHBIE METOIBI
MOJTyYCHUSI.

86. 'mnpokcunamun. CTpoeHHE MOJIEKYIIbI. Peakiinu mprucoemHeHusl, OKUCIUTEIbHO-
BoccTtaHoBHTeNbHBIE. Cosi ruipokcuIaMMoHust. [lomydenue.

87. A30TUCTOBOIOPOIHAS KACIIOTA U €€ cou. CTpOE€HHE MOJIEKYbI U a3uj-uoHa. KucioTtHeie u
OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIE CBOMCTBA. A3HU/IbI. B3phIBOOITACHOCT KUCIOTHI U Q3U/I0B.
88. Oxcuap! azota (L, 11, 11, IV, V). Crpoenue mosnekyn. OcCoOOEHHOCTH CTPOEHUS MOJIEKYIIbI
okcornuTpuaa azora (V) — NoO. OKuCIUTETbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [IpUHIIATIBI
nosrydeHus1. TepMoqHaMIuvecKast XapaKTeprCcTHKa peakinu cuHTe3a okcuaa azora (1) u3
MIPOCTHIX BEIIECTB.

89. Azotucras kucinota. CTpoeHHe €€ MOJIEKYJIbl U HUTPUT-UoHA. HUTpUTHI. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KUCIOTHI 1 HUTPUTOB. TOKCUYHOCTH HUTPUTOB.

90. AzotHas kucnorta. CtpoeHue MoJieKyinbl OKUCITUTEIbHBIC CBOMCTBA pa30aBIeHHON 1
KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI. JlaGopaTopHbIie U MPOMBIIITIEHHbIE METObI MOTyYEHUS
azoTHOM kucnoTel. [{apckas Boaka. [IpoayKThl TEpMUYECKOTO pa3ioKEHUSI U OKUCITUTENbHbIE
CBOMCTBa HUTPATOB. AHAIMTUYECKHUE PEaKIIUU HUTPAT-UOHOB.

91.A30THBIC yIOOpEHHUS.

92. ®ocdun. [ToydeHne U OKUCIUTEILHO-BOCCTAHOBUTEIbLHBIC CBOMCTBA.

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

94. Kucnopoacoaepsxkamue KUciaoTsl pocdopa u ux coyu. ®ochopHoBaTUCTAs KUCIOTA U
runopocdutel. Pochopucras kuciaora u Gochursl. PochopHoBaTas Kuciorta, runodocdarsr.
95.Mera-, qu- (upo-) u nonudochopHbie KUCIOTH U X conu. OpTodochopHas KucIoTa U ee
conu. CTpoeHHe MOJIEKYJ, UX OCHOBHOCTb U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
[Tomyuenue.

96. ®ocdopusie ynodbpenus. [Ipoctoii cynepdocdar. [Boiinoit cynepdocdar. [penumnurar.
®ochoputHas myka. Cmemannbie ynoopenusi. AMmodoc. Azodocka.

97. T'unpokcuapl Mblbska, cypbMsl (111, V) u Bucmyra (II). Merta- u opro-dopmbl. KucnoTtro-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. MBIIIBSIKOBas U CypbMsHasI
kucnotel. O0mme npuHiunel noaydenus. Apcenatsl (111, V). Ctubatsr (111, V). Bucmyratsr (V).
98. T'unpus! Mblbska, cypbMbl 1 BUcMyTa (I11). [Tomydenue u cBoiicTaa.

99. T'anorenu bl snemenToB (111, V) VA rpynmnsl. X cpaBHUTeNbHAs YCTOHYUBOCTD. THITBI
ranorenusioB. OcobeHHocTH ux ruaponusa. ['anorenuasl azota. Xnopuasl pochopa (111, V).
100. Oxcoxmnopunst. Okcoxmopun azora. Oxcorpuxiopun gochopa. Ux ruaponus.
dochonutpunxiaopua. OcOOEHHOCTH €ro CTPOESHHUS.

101. Obmias xapakrepuctuka memeHToB [VA rpynmsl. [Ipocteie BenecTBa. OKHUCIUTENBHO-
BOCCTaHOBMTENbHbIE cBoMicTBa U [IpuHIune! nonyuenus. OynnepeHsl: METO bl OTY4EHUS.
VYraepoHble HAHOTPYOKH.
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102.T'uapuast Tuna OHa. Ctpoenue moiiekyn. XUMU4ECKHE CBOMCTBA. PeakiimonHas
ciocoOHOCTh. O0IMe NPUHIMIIBI OTydeHus1. CHlaHbl, TOJIy4eHHE U BOCCTAHOBUTEIbHBIE
CBOMCTBA.

103. Okcun yraepona (I11). Xumuueckas cBsizb B MoJiekyiie ¢ no3uimii reopuit BC u MO.
[Tonyuenue. BoccranoBuTenbHble cBolicTBa. Peakiuu npucoenunenus. KapOoHuisl MeTamios.
®ocren. TokcuunocTs okcuaa yraepona (II).

104.0xcun yraepoaa (IV). Crpoenune monekyinbl. OTHOIIEHHE K BOJE, ienodaM. [lonyuenue.
[Tpumenenue. YrompHast KUCI0Ta U e cosid. OCOOEHHOCTH OCAXKACHUS TPYIHOPACTBOPUMBIX
KapOOHATOB M3 BOJHBIX pacTBOPOB. TepMudeckasl yCTOMUYUBOCTh KapOOHATOB. [IpuMeHeHMe.
105. Oxcuapl kpeMHwUsI, TepManus, ooBa u ceuHna (11, IV). Jlnokcun kpeMHus, 0COOEHHOCTH
ero crpoenusi, amopdHas u kpuctasmudeckas Gopmel. Kapir. KeapiieBoe crekio. OTHomeHue
JTMOKCHIa KpEMHUS K BOJIe, KUCIO0TaM, 1enodam. [lepeBoa B pacTBOpUMbIe COEAMHEHNS.

106. KpemuueBblie kucnotsl. MetakpemuueBas, Oprokpemuuenas u [loankpeMHIEBbIe KUCTOTHI.
Ocob6ennoctu ux crpoenus. [loxydenue. 3011 U reu KpeMHUEBBIX KUCIOT. CHIIMKareb KaK
aacop6enT. Coyi KpeMHHEBBIX KHCIOT. OpTO-, METa-, OJIMCHIIUKATHI.

107. Crexna. @akTOpsbl, ONPEAETSIONINE YCTOMUYNBOCTD CTEKIIO00PA3HOTO COCTOSTHUS CUITUKATOB.
CocTtaB 1 MeTobl MOJTY4YEeHUs NMpocToro crekna. Kpucrammmsanus crekon. CUTamibl.
CTekJI0BOJIOKHA U CTEKJIOTKaHU. 1{e0nThI.

108. LlemenT. Bspxymue BenjectBa. TyromiaBkne KepaMUKH Ha OCHOBE KPEMHUS U APYTUX
3eMeHTOB. KpeMHUIOpraHnyeckne CoeIMHEHUSI.

109. Cunukonsl u cunokcansbl. [Ipocreiiime u3 3tux coenuHeHnil. OCOOEHHOCTH WX CTPOCHUS.
CaoiicTBa.

112. Coenunenus anemeHToB VA rpynmsl ¢ cepoil. MoHo- u mucynbduasl. Cepoyriiepo.
Tuocoennuenus (KUCIOTHI U o). THOYroIbHAsI KUCTIOTA U THOKapOOHaThl. THocoennHeHus
KpEMHMS, TEPMaHUs, OJIOBA.

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

114. Coequnenus yriaepoaa U kpeMuus ¢ azotom. Hutpunel. lunan(auuunan), cBoiicTBa
MOJIy4YEHHE.

115. lnanoBogopoa. [{luanoBogopoanas kuciorta. [luanuael. [{luanua-uoHbI KaK JIMTaHIbI.
Ocob6ennoctu nonydeHust. ['maponns. TOKCHUHOCTB.

116.11lnanoBast KMCIOTA, [IUAHATHI, [TOJIYYEHHE U CBOMCTBA. POIaHNCTOBOAOPOAHAS KUCIIOTA.
Tuounanatsel. [losyyeHue u cBoiicTBa.

117.Coenunenus snemeHToB VA rpynmsl ¢ Metaiamu. KapOuasl MmetamioB. TUITBI KapOHIOB.
OTtHoleHue kapOUA0B pa3IMYHBIX THIOB K Boje, kucioraMm. Kapbopyna. Cununuast. [Ipupona
XUMUYECKOH CBSI3U, OJYYEHUE U CBOMCTBA.

118. O6mas xapakrepuctuka 31emMeHToB LA rpynmnsl.. Ctpoenue atomoB. CBOMCTBA MPOCTHIX
BEIIECTB U CIIOCOOBI MOTyYEHUSI.

119. 'unpunet 6opa. Mx cocras. [lnbopaH, 0cOOEHHOCTH XMMHUYECKUX CBSI3€l B MOJIEKYJIE
nubopana. YCTOWYMBOCTD U peaKIIMOHHAs CIIOCOOHOCTH THAPUAOB Oopa. ['uapunobopartsl.

120. Okcua 60pa. Ocobennoctu crpoenus. Coiicrea. Opro-, MeTa-, OJUO0pHBIE KUCIOTHI. MX
cocraB U cTpoeHue. OpTto-, MeTa-, moJmbopatsl. bypa.

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

1. T'uppunas s3nementoB (I1I) psna amomunmii-tamii. OcobenHoctu crpoenus. CBoicTBa U
IIOJTy4YCHHUE.

2. T'anorenunst 1 Hutpuas snementos (I11) psina amomunmii-rammmii. OcCOOEHHOCTH CTPOCHUS.
CBolicTBa U MOJTY4YEHNUE.
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3. Okcuppl anementoB (III) psina anmromunmii-Taumii. X cpaBHUTENbHAS YCTOMYUBOCTb.
[Tpunuuns! noaydenust. Oxeun taus (I). KucioTHo-0oCHOBHBIE M OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

4. Tunpoxcuasl snemenToB (I11) psoa amomunuii-tammii. CoctaB 1 0COOCHHOCTH CTPOSHUSL.
KucnorHo-ocHoBHbIE cBOMicTBa. OTHOILIEHUE K KUCIOTaM | menodaM. ['mapokenn tamus (I).

5. O6mas xapakrepuctuka ['enus u p-3neMeHToB BOCbMOM rpynibl. CTpoeHHE aTOMOB.
[IprunHBEl XUMHYECKON HHEPTHOCTH. XUMHUYECKUE COCIUHEHHUSL.
6.00mr1ast xapakrepucTrka 31eMeHTOB 1 A rpymmbl. Ctpoenue aromoB. CBOWCTBA, 0COOCHHOCTH
oKucieHus UTHsL. CiocoObl MOJTy4eHUsl.
7.0xcupst. [lepokcunsl. Hannepokcuasl. O30uuabl. Ctpoerue. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI TOJTYUYEHUS.
8.I'mipokcu bl ¥ TUAPUABI MIETOYHBIX METAJUIOB. [ [pUHIIKITEI TPOMBIIIIJIEHHOTO MOJIy4EHUs, UX
npuMeHeHne. OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..
9.Conu 1meI0YHbIX METAJUIOB: XJIOPH/ b, KApOOHATHI, Cyab(paThl, HUTPAThl. CIOCOOBI
MOJIyYEHUS COJIbI U UX NpuMeHeHHe. KucI0THO-0CHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE
cBoricTBa. KauecTBeHHBIE peakliMy KaTHOHOB.

10. Bomopona. Obmias xapakrepuctrka Bojopoaa. [lomoxxenne Bomopoa B IEPHOIUIECKON
cucreme. Ctpoenue atoma. Bogopos kak BocctaHoBUTENb. BoccTaHOBUTENBHAS CLIOCOOHOCTD
aTOMAapHOTO U MOJIEKYJIIPHOTO BOJIopoja. B3anmopelicTBue BoJopoa ¢ METalIaMU U
HeMmetamiamu. CrocoObl oJIydeHUst CBOOOTHOTO BOJAOPO/IA.
11.ITepoxcun Bogopoaa u nepokcusl. Ctpoenue moisiekynsl. [lonydenne. OKHCIUTENBHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA B Pa3IMYHBIX Cpeax.
12.006mas xapakrepuctuka 3eMeHToB [IArpynmbel. Ctpoerne atoMoB. OCOOCHHOCTH OSpUILITHSI.
KucnotHo-ocHOBHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEeHHUS.
13.I'mapokcuabl 1 ruapuabl meMeHToB [TArpymnmbl. OcoOOEHHOCTH CTPYKTYPHI THAPHUIIOB, UX
BOCCTAHOBUTEIIbHbIE CBOMCTBA. KNCIOTHO-0CHOBHBIE cBOMCTBA. [IprHIMIBI NOJTydeHHUS.

14. Oxcuapl, EepoKCHAbI U HAANEPOKCUIbI 35ieMeHTOB [IArpynmnbl. KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUSI.
15.Conu GepusiTust 1 MarHusl B KATHOHHOW ¥ aHUOHHOU (popmax. OKCOJIALHS B OIS
Kommnekcusie coennnenus 6epuus. ['uaponus conel 6epuiinsg U MarHusl.
16.Conu 271€MEHTOB HOATPYIIIbI KANbIMs: TaTOreHU/Ibl, Cyab(aThl, KAPOOHATHI, HUTPATHI,
cynbduasl. KuciaotHo-ocHOBHBIE cBOMCTBA. JKECTKOCTh BOABI M METObI €€ YCTPAHEHUSI.
KauecTBeHHbBIE peaKIi KATHOHOB.
17.0xcuapl repmanus, ojosa, ceuHna (11, IV). MIx cpaBauTenpHas ycroiunBocTh. KucimoTHo-
OCHOBHBIE U OKUCIIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA OKCUAOB. 1IX OTHOIIEHHE K BOJE,
KucnoTam, mmenoyam. OOIIre NPUHIUIBI TOTYYCHHS.

18. I'mapoxcuasl repmanus, onosa, ceunna (11, I'V). CpaBuuTenbHas ycToi4MBOCTb, KUCIOTHO-
OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCcTBA. Conu ruapokcu1oB anemeHToB (11,
IV) B kaTHOHHOI 1 aHUOHHOH Popmax. OTHOCUTENbHAS YCTONYUBOCTh, CKIOHHOCTD K
TUAPOIIU3Y.

19. O6mas xapakrepuctuka d-OnemenTsl LB rpymnmnel (peako3emenbHble 371eMeHThI-Sc-Y-La-
Ac). CtpoeHne aToMOB. XMMHUYECKHE CBOICTBA MPOCTHIX BelecTB. CrocoOb! MOTy4eHHUS.
18.0kcnapl ¥ THIPOKCHIBI PEAKO3EMENBHBIE DJIEMEHTHI B Psily CKaHIUN-akTUHUN. KucnotHo-
OCHOBHBIE U OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTydEeHHUSI.
19.Conu d-DOnementos 1B rpynmns! (peako3eMenbHble aneMeHThI-Sc-Y-La-Ac): ruapuipl,
HUTPATHI, CyabdaTbl, kKapooHaThl, pocdaTsl. KHCIOTHO-OCHOBHBIE M OKHCIUTEIHHO-
BOCCTaHOBMTENbHBIE CBOMCTBA. CIOCOOBI OTYUEHUSI.
20.006mmas xapakrepuctuka d-Onementsl [VB rpynnsl. Ctpoenue atomoB. M3menenune
XUMUYECKHUX CBOMCTB MPOCTHIX BEIECTB MO Tpymme. CriocoObl MOTydeHHs.
21.0xcunpl ¥ TUAPOKCHU Bl TUTAHA, IUPKOHUS, radHus. [lepokcuanbie coeuHeHus,
NEePOKCOKHUCIOTHL. OcobeHHOCTH cTpoeHHsl. KHCIO0THO-OCHOBHbIE U OKHCIUTEIHHO-
BOCCTAHOBHTENbHBIE CBOMCTBA. CIOCOOBI OTY4EHUSI.
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22. Conu TUTaHA, TUPKOHUS, TA(QHUS: TAITOTCHU B, OKCOTATIOT€HU/IbI, TaIOTEHOKOMILIIEKCHI,
KapOOHATHI, CyIb(aThl, THTAHATHI, IUPKOHATHI. KNCIIOTHO-OCHOBHBIE M OKUCIIMTEIHHO-
BOCCTaHOBHTEJbHBIE CBOMCTBA. CIIOCOOBI MOTYYEHUS.

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

CBOICTBa NMPOCTHIX BenlecTB. OTHOILIEHUE K [IApCKON BOJIKE U CMECH a30THOM
Y TJIaBUKOBOM KUCIOT. CrIocOOBI IOJTydeHUS.
24.0Oxcupl U IEPOKCUIBI BaHAAMS, HUOOUs, TaHTaia. KMCIOTHO-OCHOBHBIEC U OKUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

25. 'mapokcuibl M conu BaHaaus, Huoous, Tantana. Bananatel. [lonuBananatel. CoeMHEeHUS
okcoBaHanus. Huob6arel. TanTanarel. OkcoranoreHu ibl. [ aoreHoKOMITIIEKCHI.

KucnoTHO-0CHOBHBIE 1 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE 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 cpaBHuTEIbHAS YyCTOWYNBOCTh. KHCIIOTHO-OCHOBHBIE U
OKHUCJIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIINIIBI TOTydeHNS.

28. Okcuapl MosnbaeHa u Boabdpama (VI). [IpuHuuns! nonydyenus. 3MeHeHne ycToiiunBocTH,
OKHUCJIUTEIbHON CIOCOOHOCTH U KHCIIOTHOTO XapakTepa B psAy OKCHIOB XpoMa—BoJbhpama
(VD).

29. I'mnpokeuasl xpoma (11, ITI, VI). CoctaB u ocobenHoctu ctpoenus ruapokcuaa xpoma (I1I).
XpoMoBbIe KUCIOTHI. M30m0auKuciIoTel XxpoMa. KuciaoTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA. [[pUHITUIIBI TOTydEeHUSI.

30. MoimbaeHoBast 1 BOIb(paMoBasi KUCIOTBL. Y CTOMYMBOCTD, KUCIIOTHBIE M OKUCITUTEIHHBIC
CBOICTBa B pAY XpOMOBasi—BOJIb(GpaMoBasi KUCIOThL. VI30MOIMKHUCIOTHI U TE€TEPOTIOIUKUCIOTHI
MoJ0IeHa U BoJb(pama.

31. Comu xpoma (11, I1I, VI) B karrnonHO# 1 aHMOHHON (popmax. OKUCITHTEbHBIE CBOMCTBA
XpOMaTOB U IUXpoMaToB. [[puHIIMI AEHCTBUS XPOMOBOUM CMECH.

32.Monubnatel u Boabppamatsl. [lomumonmnbaaTer u moauBoibdpamarsl. OKHCIUTETbLHBIE
CBOJCTBa B Ay XpOMAaThI—BOJIb()paMarshl.

34 I'anorenuapt xpoma (11, IIT). I'anorennasr MmoubaeHa u Boabdpama (VI). Knacrepasie
raJloreHu 1l MoJinOieHa u BoJib(hpama. OKcoranoreHu bl U AUOKcoranoreHusl. CBONCTBA..
35.ITepokcocoenunenus xpoma. [lepokcun xpoma. IlepokcoxpomoBbie KHCIOTHL. OCOOCHHOCTH
CTpPOEHHUS. Y CTOMYMBOCTh U OKUCIIMTENIbHBIE CBOMCTBA IEPOKCOCOETUHEHNN XpOMa.

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

CpoiicTBa mpocThIxX BemiecTB. CrocoObl MOIydeHUs! U IPUMEHEHUE.

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

38. Oxcupl U TUAPOKCUIBI TeXHEIUs U peHusi. CBONCTBA U CIIOCOOBI MOTyYSHHUS.

39. Conu mapranua (I, 111, IV). KucinoTHO-OCHOBHBIE M OKUCIUTEIHLHO-BOCCTAHOBHUTEIHHBIC
cBoiicTBa. CriocoObl MoTy4eHusl.

40. Maprannosas u mapranionuctas kucinotsl. Conu mapranna (VI u VII). Manranatst u
[Tepmanranatel. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOH, IETOYHON U
HEUTpanbHOU cpenax. [IpuHIUIBI momyYeHus.

41.Conu texnenus u peausd (VII). Ileprexnatsl. [leppenarsl. KucinoTHo-0CHOBHBIE U
OKHUCJIUTETIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CITOCOOBI MOTyUEHUSI.

42. ColicTBa xene3a, ko0aabTa, HUKENs- BOCCTAHOBUTENbHBIE U KUCIOTHO-OCHOBHBIE.
Crpoenue aToMoB. [IpoMBbIIIIEHHBIE METO/IbI TIOTYYECHHUS JKene3a, KoOalbTa, HUKEIS.

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

44. Comm xene3a, kobanpra, HuKkens (11 u I1I). Kpucramioruapatsl. [[Boitnsie comu. CTpykTypa
6e3BoIHBIX XJI0puA0B. OcHOBHBIE cosiu. CBOMCTBA U MOTy4EHHE.

45.@epputsl (II1) 1 ux peppomarautHeie cBoiicTBa. CBONCTBA U CIOCOOBI OTYUEHHUS.
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46. Oepparsl (IV). OxucnurenbHbie cBONCTBA. [IpUHITUTIBI TOTYyYEHUSI.

47. CpoticTBa TuiatnHOBBIX 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, UPUIUs, Majutaausi. KHCIOTHO-0CHOBHBIE
Y OKUCIIUTEIHHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA. [I[pUHITUTIBI ITOJTydEHUSI.

49 KoMIUIeKCHBIC COCTUHEHUS TUIaTUHBI. KaTHOHHBIC, aHNOHHBIC M HSUTPATbHBIC KOMITJICKCHI
matussl (11, IV). AMMUH- 1 TMaHOKOMILIIEKCHI. [ ekcaxmoporuiaTHHOBAst KUCIIOTA U €€ COJIH.

50. O6mas xapakrepuctuka d-2nementoB IB rpynmel. Ctpoenne atoMoB. OTHOIIEHHE K
KHCIJIOPOJy, BOJIE, IIesioyam, KuciaotraMm. PactBopenue 30101a B mapckoit Bojike. CriocoOsbl
noObIau Meu, cepedpa u 30510Ta. [IpuMeHeHre U CriocoObl TIOTYYCHHSI METAJUIOB.

5.3.3. DK3AMEHAIIMOHHBIE BOITPOCHI. BTOPOIl CEMECTP

1. T'uppuas! snementoB (I11) psana amomunnii-tammnii. OcobennocTtu crpoenus. CBoicTBa U
MOJIyYEHHUE.

2. T'anorennast 1 Hutpuast anementos (I11) psina antomunanii-rammii. OCOOEHHOCTH CTPOEHUSL.
CBoiiCTBa M MOJTyYEHUE.

3. Oxcunpl anemenToB (I1I) psoa amromunanii-tammmii. UIX cpaBHUTEIBHAS YCTOWYHUBOCTb.
[punnuns! nomydenus. Oxcun tamnus (1). KucinotHo-ocHOBHbBIE M OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

4. T'unpoxcuasl snemenToB (I11) psana amomunuii-tamiuii. CoctaB 1 0COOEHHOCTH CTPOEHUSI.
Kucnorno-ocHoBHbIe cBoMicTBa. OTHOIIEHUE K KUCIoTaM U menodam. ['uapokeun tammus (1).

5. O0mras xapakrepucTuka ['enust u p-31eMeHTOB BOCbMOU Tpymibl. CTpoeHHEe aTOMOB.
[TprunHBI XUMUYECKOW UHEPTHOCTH. XUMUUYECKUE COCTMHEHUS.
6.00mas xapakTepucTuka ieMeHTOB 1A rpymnmbl. CtpoeHune atoMoB. CBOMCTBA, 0COOCHHOCTH
okucieHus auTus. CiocoObl MOTy4eHUsl.
7.0kcuppl. [lepokcuasl. Hagnepokcuapl. O30Huab1. CTpoeHUE. OKUCIUTEIBHO -
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI TIOJTYUYECHUSI.
8.I'mapokcuipl M ruIpUABI MIEIOYHBIX METALUIOB. [ [pUMHIUITEI 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 OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
cBolicTBa. KauecTBeHHbIE peakliMi KATUOHOB.

10. Bomopoa. Obmas xapakTepucTuka Boopoaa. Ionoxkenrne Boopoaa B IEPHOINIECKON
cucreme. Ctpoenue atoma. Bogopos kak BocctaHOBUTENb. BoccTanoBUTeIbHAS CITOCOOHOCTH
aTOMapHOI0 U MOJIEKYJIIPHOTO BoJopoAa. B3aumozeiicTBre BOJopoaa ¢ MeTajljlaMu U
HeMetamamMu. CrocoObl MOTy4eHHsI CBOOOIHOTO BOJIOPO/A.
11.Ilepokcun Bogopoaa u nepokcupl. Ctpoenue mosekyssl. [lomyuenne. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA B Pa3JMYHbIX CpEaXx.
12.06mas xapaktepuctuka sneMeHToB [IArpynmnsl. Ctpoenne atoMoB. OcOOEHHOCTH OepHILIHSL.
KucnoTHO-0CHOBHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyUEeHHUS.
13.I'mapoxcu bl ¥ ruApu bl 3neMeHToB [IArpymnnel. OCOGEHHOCTH CTPYKTYPBI THIPUIIOB, UX
BOCCTaHOBUTEJIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA. [IpMHIIMIIBI TOTydYEHHUS.

14. Oxcuppl, NEpOKCUABI U HaANEPOKCUIbI A1eMeHTOB [IArpynmnsl. KnciaoTHO-0CHOBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOHCTBA. CIIOCOOBI MOJTyUSHHUS.
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 MOJrPYIIBI KaTbLIUA: TaJOTeHUIbI, CYab(haThl, 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 OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOWCTBA OKCUAOB. VX OTHOIIEHHE K BOJE,
KHcCIoTaMm, menodaM. OOIIre MPUHIUITH TTOTYYEHHS.

18. I'mapokcu sl repmanus, oaosa, ceunua (II, IV). CpaBHuTenbHast ycTOWYMBOCTD, KUCJIOTHO-
OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. Cosn ruIpoKcu1oB 3nemeHToB (11,
IV) B katnonHOH U annoHHOM (hopmax. OTHOCHUTENBFHAS YCTONYNBOCTD, CKIIOHHOCTD K
TUAPOJIU3Y.

19. O6mas xapakrepuctuka d-Onementsl 11IB rpynmnsl (peako3emenbHble 31eMeHThI-Sc-Y -La-
Ac). Ctpoenue aToMOB. XHUMUYECKHE CBOWCTBA IPOCTHIX BellecTB. CriocoObl MOTyYeHHUS.
20.0kcupl ¥ THAPOKCHUIBI PEAKO3EMENbHbBIE 3JIEMEHTHI B Psily CKaHAuN-akTUHUN. KucnoTHo-
OCHOBHBIE U OKHCIIUTEIBbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. CIIOCOOBI MOJTyYEHHUSI.
19.Conu d-2nementoB 1B rpymnme! (penko3emenbHbie deMeHThI-Sc-Y -La-Ac): ruapusl,
HUTPATHI, cyab(daTel, KapOoHaThl, hocaThl. KHCIOTHO-OCHOBHBIE U OKUCIUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI MOTy4EHUS.
20.06mas xapakrepuctuka d-Onementsl [VB rpynmnsl. Ctpoenue aromos. 3mMeHnenune
XUMHUYECKUX CBOMCTB MPOCTHIX BEMIECTB 1O rpymie. CrocoObl MoTydeHusI.
21.0kcupl ¥ THAPOKCH Bl TUTAHA, IUPKOHUS, radHus. [lepokcuanbie coennHeHus,
MepPOKCOKUCTOThI. OCOOEHHOCTH CTpoeHus. KuCI0THO-0CHOBHbBIE M OKUCIUTENBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.

22. Conu TUTaHA, TUPKOHHUS, Ta(QHUS: TAIOT€HUIbI, OKCOTAJIOT€HU/IbI, TaJIOT€HOKOMILJIEKCHI,
KapOOHaThl, Cyb(haThl, TUTAHATHI, HTUPKOHATHI. KHCIOTHO-OCHOBHBIE M OKUCIUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

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

CBOMCTBa MPOCTHIX BeniecTB. OTHOIIEHUE K LIAPCKOM BOJIKE U CMECH a30THOM
Y TJIAaBUKOBOM KUCIOT. CIIOCOOBI TIOJTYIECHHUS.
24.0Oxcupl U IEpOKCUIBI BaHAAMS, HUOOWs, TaHTaIa. KMCIOTHO-OCHOBHBIEC U OKHUCIUTENHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI TOJTydEHHS.

25. I'mapokcuibl M cou BaHaaus, HHoOwus, Tantana. Bananatel. [lonuBanagatel. CoenuHEHUS
okcoBaHaaus. Huobatsl. TanTtanatel. OkcoranoreHupl. ['aiore HOKOMIUIEKCHI.

KucnoTHO-0CHOBHBIE M OKUCIUTENBHO-BOCCTAHOBUTENbHbIE CBOMCTBA. CHIOCOOBI MOTy4EHUS.
26. Obmas xapakrepuctuka d-2nemeHTsl VIB rpymnmel. Ctpoerue atoMoB. OKHCIUTEIBEHO-
BOCCTAHOBMTENIbHbIE CBOWCTBA M COCOOBI MOJIYUECHHUS.

27. Oxcupasl xpoma (11, III, VI). X cpaBHUTEIBHAS YCTOWYNBOCTh. KHCIIOTHO-OCHOBHBIE U

OKHCIIUTEIbHO-BOCCTAHOBUTEbHbIE CBOMCTBA. [IpHHIMIIBI OTyYeHHUS.

28. Oxcupl MoaubaeHa u Bosibdpama (VI). [IpuHuumne! nosydyenus. MIsMeHeHne ycTOHYHUBOCTH,

OKHUCIIUTEIBHON CIIOCOOHOCTH U KUCIIOTHOTO XapakTepa B Py OKCHJIOB XpOMa—BoJib(hpama
(VD).

29. I'unpokeust xpoma (11, I, VI). CoctaB u ocobernnoctu crpoenus ruapokcuaa xpoma (I11).
XpoMmoBble KUCIO0ThL. M30mosnkucinoTs! Xpoma. KucioTHO-0OCHOBHbBIE U OKMCIUTEIBHO-
BOCCTAHOBMTENbHbIE CBOMCTBA. [IpMHIIMIIBI TOTYdEHUS.

30. MonubaeHoBast 1 Bosib(ppamMoBasi KUCIOTHL. Y CTOHYNBOCTb, KUCIIOTHBIE U OKUCIIUTENbHBIE
CBOMCTBA B psAYy XpOMOBas—BOJIb(hpaMoBast KUCIOTHI. MI30MOJIMKUCIOTHI M F€TePONOIMKHCIOTHI
MoJIMO/IeHa U BoJIb(pama.

31. Conu xpoma (II, III, VI) B kaTHOHHOM 1 aHMOHHOM opmax. OKUCIUTENbHBIE CBOHCTBA
XpOMaToB U AUXpoMatoB. [IpuHIUN 1EeNCTBUSA XPOMOBOI CMECH.
32.Monu6nats! 1 Bosb(pamatsl. [Toaumonn6aaTs! 1 noimBoabppaMaTsl. OKUCIUTEIbHBIE
CBOICTBA B psAy XpOMaThl—BOJIb(pamarsl.
34.T'anorenuast xpoma (11, I1I). I'anorenn st MmonubaeHa u Bonbdpama (VI). Knacrepusie
rajJloreHu il MoJinbieHa u Bojbppama. OKcoraaoreHuabl U JUOKcoraitoreHuapl. CBOHCTBA. .
35.Ilepokcocoenunenus xpoma. [lepoxcua xpoma. [lepokcoxpomoBsie KUCTOTEL. OCOOSHHOCTH
CTpOo€HUs. Y CTOMYNBOCTh U OKUCIUTEIBHBIE CBOMCTBA IEPOKCOCOENNHEHUI XpOMaA.

36. O6mas xapakrepuctuka d-OnaementoB 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-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIIOCOOBI MOJIyYEHUS.

38. Oxcuapl ¥ THAPOKCUBI TEXHENUS U peHus. CBOICTBA M CIIOCOOBI MOJTyYSHHUS.

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

40. MapranmoBas u mapranioBuctas kuciotel. Conu mapranna (VI u VII). Manranatst u
[Tepmanranatel. OKUCIUTEIHHO-BOCCTAHOBUTEILHBIE CBOMCTBA B KUCIIOM, IIETIOUYHON 1
HEWUTpanbHOU cpenax. [IpuHIuMIIBI moyyeHus.

41.Comu texueuus u penust (VII). Ileprexnatsl. [leppenatsi. KucinotHo-ocHOBHBIE U
OKUCITUTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI TTOJTYyUCHHUS.

42. CBolicTBa Keje3a, KoOaabTa, HUKEJISI- BOCCTAHOBUTEILHBIE U KUCIOTHO-OCHOBHLIE.
Crtpoenue atomoB. [IpombIlIsIEHHBIE METOIBI TIOTYUYCHUS Keme3a, KoOaIbTa, HUKEII.

43. Oxcuapl U THAPOKCUIBI JKeme3a, kobanbTa, Hukens (11, I11). KucinotHo-ocHOBHBIE 1
OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[pUHITUTIBI TOTyUYEHUSI.

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

45.®epputsl (I1I) u ux peppomarautHeie cBoiicTBa. CBOICTBa U CLIOCOOBI OTYUEHHUS.

46. ®eppartsl (1V). Oxucnurensbable cBoiicTBa. [IpuHINIIBI TOTydeHUS.

47. CpoticTBa mnaTuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOMIEHHE K KHUCTOPOTY, BOJOPOLY,
BOJIe, KHCTIOTaM, IeJiouaM, Iapckoit Bojake. [IpuMenenne u criocoObl MOTydeHHs.

48. Okcuabl ¥ THAPOKCHUIBI PYTEHUS, OCMHUS , PO, UpUInsl, nauiaansi. KucioTHO-OCHOBHBIE
Y OKHUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpUHIIUIIBI TOJTydEHUSI.

49.KommuiekcHble coeMHEHNs MIaTuHbl. KaTHOHHBIE, aHNOHHBIE U HEUTPaJIbHBIE KOMILIEKCHI
matussl (11, IV). AMMUH- 1 TMaHOKOMIIIIEKCHI. [ ekcaxIopoIuTaTHHOBAs KUCIOTa U €€ COJIH.
50. O6mras xapakrepuctuka d-2OnemenToB IB rpynmbl. Ctpoenne atoMoB. OTHOIIICHHE K
KHCJIOPOJTy, BOJIe, ITIesioYaM, KuciaotaM. PactBopenne 3050Ta B mapckoi Bojike. CriocoOsbr
no0bIYM Meu, cepedpa u 3o070T1a. [IpuMeHenne u crocoObl OTyYeHUSI METAIIJIOB.

51. Okcunbl meau u cepedpa (I, 1), 3omota (I, IIT). KnucaoTHO-0CHOBHBIE M OKHCIUTEILHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. OTHOLIEHHUE K BOJIE, KUCIOTaM, mienovaM. [IpuHuumel
MOJTy4EHUSI.

52.I'mppoxcunsl menu (1, II), cepedpa (I, 1), 3omota (III). KucnoTHO-0CHOBHBIE 1
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMcTBAa. OTHOIIEHHE K BOJE, KUCIOTaM, I1IeJI0YaMm.
[IpyHIMIBI TOTYYESHHUS.

53. Conu menu, cepebpa, 30510Ta (I) u conu 30m0ta (III). OxucIUTENIBHO-BOCCTAHOBUTENIBHBIE
cBoiicTBa. ["asloreHOKOMIUTIEKChl. AMMUH- B IiHaHOKoMIUTeKchl. Cou meaum (I1).
Kpucramnoruapatsl. Kommiekcusie coequHeHus. TeTpaxiopo30i0Tas KUCIOTa U €€ COJIH.

54. O6mas xapakrepuctika d-2nementos [IB rpynmsl. Ctpoenue atomoB. KucnoTHO-0CHOBHBIE
Y BOCCTAHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BellecTB. AManbrambl. CocoObl OTyYEeHHUS.

55. Oxcuapl ¥ THAPOKCUABI IIMHKA, KaaMusl ¥ pTyTu. CBoiicTBa. [IpuHIMIIBI TOTy4YEeHHUS.
KucinotHo-0CHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

56. Conu uuHkKa, kagMus v prytu. ['uapunael. KucaioTHO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. KoMIIeKCHbBIE coeuHeHus. KauecTBeHHbIe peakIiMi KaTHOHOB.
57. O011as xapaKTepuCTHKA f- SIeMEHTOB(JTaHTaHU bl U akTUHUBI). [losokeHue B
nepuoanydeckon cucreme. CTpoeHrue aTOMOB. BaneHTHOCTh, CXOJICTBA U Pa3aInyusl B CBOMCTBAX
4f- n 5f-3nemeHTOB. BHYyTpeHHsIs1 NEpUOIUYHOCTD CBOMCTB. CKIIOHHOCTh K KOMIIJIEKCO-
00pa3oBaHUIO.

58. Jlanmanuowl (4f->nemMeHTHl). BalleHTHOCTD, XapakTep XUMHYECKUX CBS3CH U (hOPMBI
coenuHeHU. XUMUYECKUE CBOMCTBAa MeTaoB. CriocoObI MOTydeHusI.

59.0xcuapl ¥ TUAPOKCUIBI Taumanuoog (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-3nemMenTsl). BaneHTHOCTD, XapaKTep XMMUYECKHX CBSI3eH 1 (HOPMBI
coemHeHU. XUMHUYECKUe cBOMcTBa MeTaioB. CriocoObl MOTy4eHus.

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

63.Conu akmunuoog (Sf-31eMeHTbI): raloreHN/Ibl, CyIbQUIbl, CyIb(PaThl, HUTPAThl, HUTPU/BL,
KapOuapl 1 6opuabl. KHCIOTHO-OCHOBHBIE M OKUCIIUTEIEHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
[Tonyuenue.

64. CoBpeMeHHbIe MTPO0IeMbl HEOPraHUYECKOW XUMHUHM. MeTaisoopranndeckas v
CyIpaMoOJIEKYJISIpHAST XUMUS-XUMUST MOJICKYJISIPHBIX aHCaMOJIEH 1 MOJICKYJISIPHBIX CBSI3EH.
[TomumoneKynsapHbIe CHCTEMBI M M UX ToydeHue. CeJIeKTHBHOE CBSI3bIBAHUE MOJICKYI B
CYIIEPMOJIEKYJIBI.

65. Hanoxumusi. Hanomatepuanbsl 1 HAHOTEXHOJIOTUS. YTJepoiHble HaHOTpyOku. CBolicTBa 1
CIOCOOBI TOJTyYESHHUSI.

5.3.4. TEMbBI KYPCOBBIX PABOT

1. ITpou3BoacTBO M XUMus Boj1opoaa. 2. [IponsBoicTBo u xumus kuciopoaa 3. [IpousBoacTBo
u xumus gropa. 4. IlpouszBoactBo u xumus xyopa. 5. [IpousBoacTBo U XUMUs 6poma.
6.1IponsBoacTBo 1 xumus noxaa. 7. IIpons3BoacTBo u xumus cepbl. 8. 1Ipon3BOACTBO M XMMUS
azora. 9. [IpousBoacTBo u xumusa okcuaoB azota. 10. [IpousBoacTBo u xumus ammuaka 11.
[Tpoun3BocTBO M XUMHS a30THOM KUCIOT. 12. [IpousBoacTBo u xumus docdopa. 13.
[TpousBoacTBO 1 xuMus Mblbaka. 14. [IponsBoacTBo U xumus yriaepoaa. 15. [IpouszBoacTBo u
xuMus kpeMHus. 16. [IpousBoactBo u xumus osioBa. 17. [Ipon3BoACTBO U XMMUA CBUHIIA. 18.
[TpousBoacTBO M XUMHS amoMuHus. 19. [Ipon3BoOACTBO U XUMUS IIEIOYHBIX MeTaLIOB. 20.
[TpousBoacTBo u xumus 6epusutus. 21. [IpousBoacTBo u xumus maraus. 22. [IponsBoacTBo u
xuMus nuHKa. 23. [Ipou3BoacTBO M xumus xenesa . 24. [Ipou3BoacTBO U XUMUS MenU. 25.
[TpousBocTBO M XuMus cepedpa. 26. [IpousBoacTBo u xumus 3070T1a. 27. XnopHas
TEXHOJIOTHSI OUMCTKH BOABL 28. [Ipon3BOCTBO M XUMHS cepHOM KUCIOTHL. 29 Koppo3sus
MetaiuioB. 30. OCHOBHBIE KJIaCChl HEOpraHudeckux coearHenui. 31. Ctpoenue atoma u
KBaHTOBBIC YHCIa.. 32. JKeCTKOCTb BOIbI.

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

Kpumepuu ¢hopmuposanus oyenox (oyenusanus) ycmuozo onpoca
YcTHBIN ompoc SABISETCS OJHHM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HaHMKA OOYYaroIIerocs o
mucuuiuimHe «O01mas 1 HeopraHudeckasi XUMUs». Pa3BEpHYTHIN OTBET CTyIEHTa AOJKEH HPENCTaBIATH
co00i1 CBSI3HOE, JTJOTMYECKU TOCIIEI0BATENbHOE COOOIIEHNE Ha 3aIaHHYI0 TEMY, [TOKa3bIBaTh €ro yMEHUE
MIPUMEHSTD OIPEAEICHUSI.
B pesynbmame ycmmnozo onpoca 3Hanus, o00yuawouiezoca OUEHUGAIOMCA N0 Cledyiouiei
wiKane:
3 6anna, craBuTCA, €IV 00yJArOITUIACS:
1) mosnHO M3NaraeT U3y4eHHBIH MaTepHuall, JaéT NPaBUILHOE ONPeIeIEHHOE OCHOBHBIX
TOHSATHUH;
2) oOHapyXHBaeT IOHMMaHHE MaTepuaa, MOXKET 00OCHOBATH CBOM CYXKIIEHHS, TIPUMEHUTD
3HaHUS Ha MPAKTHUKE, IPUBECTH HEOOXOMMBbIE TPUMEPHI HE TOJBKO 0 YYeOHHKY, HO U
CaMOCTOATENBHO COCTaBJIEHHBIE;
3) wu3saraer MaTepHual MocjIefoBaTENbHO U MIPABUIIBLHO C TOYKHU 3PEHUSI HOPM JIUTEPATYPHOTO
SI3BIKA.
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2 fanna, craBuTCs, €ciy 00yJaroiics 1aéT OTBET, YAOBICTBOPAIOLUINNA TEM ke TpeOOBaHHSIM,
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 00yYaroIuUiics 00OHAPYKUBAET 3HAHUE U TIOHUMAHUE OCHOBHBIX
MOJIOKEHHUIM TaHHOM TEMBI, HO:
1) wum3;maraer Matepual HEMOJHO U JOMYCKAaeT HETOYHOCTH B ONPEICICHUN MTOHSITUN;
2) He yMeeT I0CTaTOYHO ITyOOKO U JOKa3aTeIbHO 00OCHOBATH CBOM CYXKIICHHS M IPUBECTH
CBOU IIPUMEPHI;
3) wu3IaraeT MatepHall HEMOCAeA0BATEILHO U JOMYCKAET OMIUOKY B SI3bIKOBOM O(OPMIICHUU
M3JIaraeMoro.
0 6annoe, craBuTCs, eciiv 00yJaroIuiics 0OHApy)KUBAaET HEe3HAHUE OONBIIEH YacTH
COOTBETCTBYIOIILIETO pa3jiela u3y4yaeMoro MaTepuaa, JomycKaeT OIMOK: B (POPMYITUPOBKE.
banist «3», «2», «1» MOTYT CTaBUThCA HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 32
paCCpe)IOTO‘IeHHLIﬁ BO BpEMCHHU, T.C. 3@ CYMMY OTBCTOB, TaHHBIX CTYJICHTOM Ha MPOTAKCHUU 3aHATHUA

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

«omauynoy (3 0amna) - oOyJaromuiAcs MOKa3al TIyOOKHe 3HAHHUS MaTeprasa IO IMOCTaBICHHBIM
BOIPOCaM, TPaMOTHO, JIOTHYHO €ro M3Jaraer, CTPYKTYPHUpPOBAI U Jie-TaIM3UpoBall HH(popMaIuio, n3berast
MPOCTOr0 TMOBTOPeHUsT MH(GOPMAaMK M3 TeKCTa, MH(MOpPMAIMS NpPE/I-CTaBlIeHa B NepepaboTaHHOM BHJIE.
CB00OIHO UCTIONB3YET HEOOXOMMbIE (POPMYITBI TIPU PELICHUH 337134,

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

«yoosnemsopumenvroy (l6amn) - oOy-darommiics WMeeT 3HaHUS OCHOBHOTO MarepHuajia TIIo
MOCTABJICHHBIM BOIPOCaM, HO HE YCBOMII €ro JIETalleH, JIOMYCKAeT OT/eJbHbIC HETOYHOCTH TIPH PEUICHUH
3ajay;

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

Kpumepuu ouenku evtnonnenus 1adopamopHuix pabom:

«omauunoy ( 4 6amna) CTaBUTCS, €CIM BEBITIOJHEHBI BCE TpeOOBaHWS K HANHCAHWIO W 3AIIHUTE
pedepara: obo3HaueHa mpobiemMa u 000CHOBaHA €€ aKTyallbHOCTh, CAeTaH KPATKWd aHaIU3 Pa3TMIHbIX
TOYEK 3pEHUST Ha paccMaTpUBAEMyl0 MPOOJIEMY U JIOTHYHO H3JIOKEHA COOCTBEHHAS IO3MIMS,
chopMyIHpPOBaHBI BBIBOMBI, TEMA PACKPHITA MOJHOCTHIO, BBIAEPIKaH 00BEM, COONIOIEHBI TPEOOBAaHUSA K
BHEITHEMY OQOpPMIICHUIO, TaHbl MPaBUIILHBIE OTBETHI HA JIOMONHHUTENIbHBIC BONpochkl. OOydaromuiics
MPOSIBMJT MHHUIMATHBY, TBOPYECKUH TOAXOJ, CIOCOOHOCTh K BBIMONHCHHUIO CIOXHBIX 3aJaHui,
OpraHU3alMOHHbIE  CHOCOOHOCTH. (OTMeJaeTcss CHOCOOHOCTh K NMYONHYHOW  KOMMYHHKAIIUH.
JlokyMeHTaIus IpeNcTaBieHa B CpoK. [10HOCThIO 0OpMIICHA B COOTBETCTBHH C TPEOOBAHUSIMU

«xopouwioy (36anna) — BHITOTHEHBI OCHOBHEIE TPEOOBAHMS K pedepaTy U ero 3allnuTe BHITOTHEHEI,
HO TIPY 3TOM JIOMYIICHBI HEAOYETHI. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B HW3JIOKCHHU MaTephala;
OTCYTCTBYET JIOTMYecKas TOCIIENIOBATEIBHOCTh B CY)KJCHUSAX; HE BBIZCpPKaH 00bEM pedepaTta; HMEOTCS
yhyiieHus: B OpOpPMIICHUH; Ha JIOTOJHUTEIBHBIC BOMPOCHI MPU 3alUTE JAHBI HEMOJHBIC OTBETHI.
OOyJaromuiicss TOCTaTOYHO TIOMHO, HO 0€3 WHHIMATUBBI ¥ TBOPYECKHX HAXOMOK BBITTOIHUI
BO3JIOKCHHBIE Ha HeEro 3ajadyd. JloKyMeHTalus MpeicTaBieHa JOCTATOYHO TMOJHO U B CPOK, HO C
HEKOTOPBIMH HEIOpabOTKaMK

«yoosnemeopumenvHoy (2 Oanna) — UMEIOTCA CYLIECTBEHHBIC OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuio. B yacTHOCTH, TeMa OCBEIEHA JIMIIL YACTUYHO;, JOMYIIEHbI (DaKTHYeCKUE ONIMOKU B
cojiepkaHuM pedpepata WM MPH OTBETE HA JIOMOTHHUTEILHBIC BOIMPOCHI;, BO BPEMs 3allUTHl OTCYTCTBYET
BBIBOZI. OOydJaromuiicss BBITOJHWI OOJBIIYKD YacTh BO3JIOKEHHOM Ha Hero pabotrel. JlomymieHs
CYIIECTBEHHBIE OTCTYIUIEHHUS. JlOKyMeHTalusl ciaHa cO 3HAUYMTEIbHBIM OIo3JaHueM (Oojee Heenu).
OTcyTCTBYIOT OTAEIBHBIE ()PAarMEHTHI.

«HeyoosnemsopumenvHoy (MeHee 2 OamioB) — Tema pedepara He pacKpbiTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HENOHMMaHue MpoOsieMbl. OOyyaromuMiicss HE BBIIOIHWI CBOM 3a/a4d WM BBITIOJHHUI
JIUILB OTHENbHBIC HECYLIECTBEHHbIE TOopy4eHus. [JlokyMeHTanus He caaHa.
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5.2. Oyenounsvie mamepuanst 015 pydescrnozo KOHmpos. Pyoedichvlil KoHmpoib OCYIIECTBISIETCS
no Oojee WIM MEHEEe CaMOCTOATEIbHBIM pasfenaM — y4eOHBIM MOIYJSIM Kypca M MPOBOAUTCA II0
OKOHUaHMHM HW3y4YeHHsS MaTepuana MOAYyJsS B 3apaHec YCTaHOBJICHHOE BpeMs. PyOexHBIH KOHTPOJb
MIPOBOAMTCS C IIENBIO ONMPE/ETICHUsI KauecTBa YCBOCHHS MaTeprana y4eOHOro MOAyJIs B 11eioM. B Teuenue
ceMecTpa MPOBOANUTCS. MPU MAKUX KOHMPOAbHBIX MEPONPUAMUA N0 ZDAPUKY.

B kauectBe popm pyOEKHOrO KOHTPOJISI MOKHO HCIIOIB30BAaTh TECTHPOBaHUE (TMCHbMEHHOE MU
KOMITBIOTEpHOE), TPOBEACHIE KOJUIOKBUYMa MJIM KOHTPOJBHBIX Pa0oT. BeimonHsieMbie paOOTHI JOJHKHBI
XpaHUThCS Ha Kadeape TEUeHWH y4eOHOro roja M Mo TPeOOBAHHIO MPENOCTABIATHCA B YIIpaBJICHHE
KOHTpOJIT KadecTBa. Ha pyOeKHBIE KOHTPOJNBHBIE MEPONPUSTHS PEKOMEHAYETCS BBIHOCUTH BECh
MPOTrpaMMHEI MaTepuall (Bce pas3zielibl) 1o AUCIUITIHHE.

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

(7 OamutoB) - craBuTcs 3a palOTy, BBINOJHEHHYIO MOJHOCTHIO 0€3 OMIMOOK M HEIOYETOR;
OOydaronmiicsi JIEMOHCTPUPYET 3HAHHE TEOPETUUECKOr0 M TPAKTHYECKOrO0 MaTephana Mo TeMme
MpakTHYeckoi padotsl, pemeno 100% 3anay;

(5 Gamna) — craBuTcs 3a paboOTy, BHINOJIHEHHYIO TOMHOCTBIO, HO TIPH HAJIWYMHM B Heil He Ooiee
OZIHOH HerpyOo# OmMOKHM W OIHOro Hejouera, He Oosee Tpex HemoderoB. OOYYaIOMmIMics: TEeMOHCTPUPYET
3HAaHWE TEOPETUYECKOro M MPaKTHYSCKOrO Marephana MO TeMe IPAKTHUeCKOW padoThl, JOIycKas
HE3HAUNTENTbHBIC HETOYHOCTH MPH PEIIeHUH 3a1a4, pemreHo 70% 3amay;

(3 Gasna) — cTaBUTCS 3a paboTy, eciy OaKajaaBp MPABUIILHO BBITIOIHUII HEe MeHee 2/3 Bcel padoThl
WK JIOMYCTHI He Ooliee OomHON TpyOOH OmmMOKHM W JIBYX HEIOYETOB, HE 0Oojiee OMHOW TpyOOi W OmHOU
HerpyOoli ommoOku, He 0ojice TpeX HErpyObIX OIIMOOK, OAHOW HerpyOoi. OOydaronuics 3aTpyaHAeTCs ¢
TIPABIJTLHOM OITEHKON TPEITOKEHHOM 3a/1a9H, JaeT HEMOHBIN OTBET, perieHo 55% 3amaqd

(mMeHee 3 OaIOB) — CTaBUTCS 3a PabOTY, €CIIM YKMCIIO OMIMOOK W HEIO0YETOB MPEBBICKIO HOPMY ISt
OLICHKM 3 WJIM TPAaBUILHO BBIMOIHEHO MeHee 2/3 Bcel paborhl. OOydaroIIMiiCsS aeT HEBEPHYIO OLCHKY
cuTyaru, perreno meHee 50 % 3amaq.

Kpumepuu gpopmuposanus oyenok no mecmosvim 3a0aHUAM:

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

(26amma) — momydator oOydaromiyiecs C IPABHIIBHBIM KOJIMYECTBOM 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 ob1rero o6bremMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amm) — momy4atoT oOydJaronrecs MPABIIIFHBIM KOTMIECTBOM OTBETOB Ha TECTOBBIE BOMPOCHI
—menee 40-59 % ot obmiero o6semMa 3aJaHHBIX TECTOBBIX BOITPOCOB.

1.1. Ouyenounvie mamepuanvl 0151 RPOMENCYMOYHOU ammecmayuu. Llenvio npomedrncymounsix
ammecmayuii 0 TUCLMIUIMHE SIBIISIETCS OLICHKA KayeCTBa OCBOCHHUS AUCLUILIMHBI O0yJIarOLIMHUCS.

[IpomexyTodynas arrectanys NpeaHa3HaueHa Uil OObEKTUBHOIO MOATBEPKACHHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3YJIbTATOB OOYYEHHs IOCIE 3aBEepIUICHHS W3yYeHHS OUCUUILTUHBL OCYIIECTBIsETCS B
KOHIIE CEeMEeCTpa U MPEACTaBIsIET cOO0H UTOrOBYIO OLICHKY 3HAHMH MO JUCLUUILIMHE B BUIE IPOBEACHUS
9K3aMeHa.

[IpomexyTouHas aTrrectanysi MOXKET IPOBOAUTHCS B YCTHOH, NMCbMEHHOW ¢opme, U B (Gopme
TectupoBanua. Ha npoMexyTouHyto aTTectanuio orBogurcs 10 30 6asos.

Kpumepuu popmuposanus oyenok no npomexcymounoi ammecmayuu:

«omauyno» (23 06amwioB) — MoOMy4aroT oOydaromyecs, KOTOpble CBOOOTHO OPHUEHTHPYIOTCS B
MaTepuaje U 0OTBe4aroT 0e3 3arpyaHeHnid. OOydaromuiicst crioco0eH K BBITOTHEHHUIO CIOXKHBIX 3aJaHuH,
MOCTaHOBKE Lieedl u BbIOOpe myTell mx peanusanmu. PaboTa BbIMOMHEHA MONHOCTHIO Oe3 OMmIMOOK,
pemteno 100% 3anay;

«copowo» (17 06amioB) — TONy4arOT oOyYaromuecs, KOTOpble OTHOCHTEIBHO IIOJHO
OpPHEHTHPYIOTCSI B MaTepuaje, OTBEUAIOT 0e3 3aTpyAHEHHH, JOMYCKAIOT HE3HAYMTENLHOE KOIUYECTBO
ommbok. OOyyvaronuiicss crmocoOeH K BBIIOJIHEHUIO CIIOXKHBIX 3aJaHuil. Pabora BhINONHEHA MOIHOCTEIO,
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HO HMeEIOTCS He Oojee OmHOW HerpyOoil OmMOKM M OXHOro Hegodera, He Ooiee Tpex HEO0YETOB.
JlomyckaroTcsi He3HAUUTEIbHBIC HETOYHOCTH MTPU PeLICHUH 3a/1a4, perreHo 70% 3amad;

«yoosremeopumenvro» (12 0amnoB) — MOTY4ArOT OOydaroOUIWecs, y KOTOPBIX HEIOCTATOYHO
BBICOK YPOBCHBb BIIQJICHUS MaTepualioM. B mpoliecce oTBeTa Ha DK3aMEHE JIOMYCKArOTCS OLIMOKH U
3aTpyIHEHUs MPH HM3JI0KEHWU Marepuana. OOydaromuiics MpaBUIBHO BBIONHUI HE MeHee 2/3 Bcei
paboThl WK AOMyCTHI He Ooliee ofHON TPyOOil OIMOKK M IBYX HEIO4YETOB, HE Ooiee OAHOU rpyOoi u
omHOW HerpyOoit omuOku, He Oojee Tpex HErpyObIX OIIMOOK, OJHOM HerpyOoi. OOyuaromuiics
3aTpyaHsercs C MPaBWIBHOW OLEHKOW MNpesIoKEHHOW 3a7jayd, JaeT HEMOJHBIH OTBeT, pemeHo 55%
3am1ad;

«Heyoosiemeopumensro» (MeHee 12 0aioB) — MONyYarOT 00yJYaroIMecs, KOTOPBIC TOMYCKAIOT
3HAUUTENbHBIC ONMOKK. OOydJarOUUiiCs UMEET JIMIIh HaYaJIbHYI0 CTEIICHh OPUEHTAIMUA B MaTepuaie. B
paboTe 4ncIiio OMMOOK U HEOYETOB MPEBBICHIIO HOPMY JUISL OLEHKH 3 WM TPaBUIIBHO BBIIIOJIHEHO MEHEe
2/3 Bceit paboThl. O0y4YarONIUICS TaeT HEBEPHYIO OLIEHKY CUTYallnu, peiieHo MmeHnee 50% 3amay.

Lenvio npomesrcymounpix 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 MPo0eIoB, HEOOXOMMbIE IPAKTUYECKHE HABBIKA PA0OThI ¢ OCBOSHHBIM MaTEPHAIOM
chopmupoBaHbl. Bee nmpexycMoTpeHHbBIE TPOrpaMMoil 00ydeHns yaeOHbIe 3aJaHUS BBITOTHEHEI,
KaueCcTBO MX BBITIOJIHEHHUS OLIEHEHO YHMCIOM 0aJUIoB, OJM3KUM K MakcuMmalibHOMy. Ha sk3ameHe cTymeHT
JEMOHCTPUPYET ITyOOKHE 3HAHUS IPEAYCMOTPEHHOr0 MIPOrpaMMOii MaTepuaia, yMeeT 4eTKO,
JJAKOHUYHO 1 JIOTUYECKHU IMOCICAO0BATCIIbHO OTBE€YATh HA IMTOCTABJICHHBIC BOIIPOCHI.

Oyenka «xopoutoy —om 81 0o 90 6annoe — TeopeTUIECcKOe copepKaHne Kypca OCBOCHO,
HEO0OXOIMMBIC TTPAKTHICCKIE HABBIKK PabOTHI C(hOPMHUPOBAHEI, BRITIOTHEHHEIC YICOHBIC 3 TaHUS
COJIepKaT He3HAUYHUTENbHBIE OMMOKK. Ha sx3aMeHe cTyIeHT JEMOHCTPUPYET TBEPI0€ 3HAHUST OCHOBHOT'O
(TIporpaMMHOr0) MaTepraja, yMeeT 4eTKO, TPaMOTHO, 0€3 CYIIEeCTBEHHBIX HETOUHOCTEH OTBEUATh Ha
MOCTABJICHHBIEC BOITPOCHI.

Oyenka «yoosnemeopumenvHo» — om 61 0o 80 6annoe — TeopeTHIECKOE COMEpPKaHME Kypca
OCBOCHO HE IOJHOCTHIO, HEOOXOAWMBIC IMPAKTHUECKUE HABBIKKM pabOThl CHOPMUPOBAHBI YAaCTHYHO,
BBITIOJTHEHHBIC YUeOHbIC 3aJIaHUsl cojepaT IpyOble ommOKku. Ha sk3aMeHe CTYACHT JEMOHCTPUpPYET
3HaHUE TOILKO OCHOBHOTO MaTephalia, OTBETHl COJEPXKAT HETOYHOCTH, CIab0 apryMEeHTHPOBaHHI,
HapYIIeHa TOCIIeIOBATENBHOCTh U3JIOKCHHS MaTepraa

Ouyenka «neyoosnemeopumensvroy — om 36 0o 60 6annoe — TeopeTndecKoe coaepKaHue Kypca
HE OCBOCHO, HEOOXOIMMBIE MPAKTUYECKHE HABBIKM paboThl HE COPMHUPOBAHBI, BHIIIOIHEHHBIE YIeOHBIC
3aJ]aHus COJIePKAaT TPyOble ONIMOKH, JOMOIHUTEIbLHAS CAMOCTOSITEeIbHAS paboTa HaJl MATEpUAIOM Kypca
HE MPHBEACT K CYNICCTBCHHOMY ITOBBIIICHUIO KAYeCTBA BBHIMONHEHUS YU4EOHBIX 3amanuil. Ha sk3amene
CTYJICHT JEMOHCTPHUPYET HE3HAHWE 3HAYMTENBHOW YacTH MPOrPAMMHOIO MaTepHana, CYIECTBEHHbBIS
ONIMOKKH B OTBETAX HAa BOMPOCHI, HEYMEHHE OPHCHTUPOBATHCS B MaTepHalie, HE3HAHHUE OCHOBHBIX
TOHSATHH UCIUTLTAHBL.

Takum 00pa3om, BBITIOJTHEHWE THUIIOBBIX 3aJaHUM, MPENCTaBIEHHBIX B paszene 5 «OreHovHbIe
MaTepuabl Uil TEKYIIEro M pPyOeKHOro KOHTPOJS YCIEBAGMOCTH M IIPOMEKYTOYHOH AaTTECTALIUID)
MO3BOJIUT 00ECHEYUTh CIIOCOOHOCTh KPUTUYECKU OLIEHMBAThH MpeJlaraeMble BAPHAHTHI YIIPABICHYECKUX
pewmieHnid W pas3pabaThiBaTh M OOOCHOBBIBATH NPEUIOKEHHUS] MO HUX COBEPILIEHCTBOBAHHUIO C YYETOM
KPUTEPUEB  COLMAIBHO-IKOHOMUYECKOH 3(QQEKTUBHOCTH, PHUCKOB M BO3MOXKHBIX  COLMAJIBHO-
SKOHOMUYECKUX MTOCIECTBUI 1 HApaBiIeHO Ha (POPMUPOBAHNE KOMIIETCHIINH.

Tunosele 3ananus, obecneunBatonye hopmupoBanue komnereniuii OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6 npencraBieHsl B Tabauie 7

Koo u naumenosanue 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 dbopmynupoBanus | MaTepHaiIbl i
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 TEXHUYECCKOMY
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 TIPUMCPHBIC TCMBI
IT)ZS%THO' TIOJTyYCHHBIC PE3YJIbTAThl U 32:;3 den 5.2);
PETHICCKUX OTPENIENATh ONTUMAIBHBIE | 1ymophie oLeHOYHbIE
pabor ¢ TEXHOJIOTUYECKHUE MaTEpPUATBI K
HCIIOJIb30BaHHUEM apaMmeTpsl mporecca dK3aMeHy (pasoen
TEOPETUYECCKHUX npou3BoACTBa Biagern: 5.3.1;5.3.2;5.3.3)
OCHOB HaBBIKAMHU TIPOBEICHUS

TPAAULIUOHHBIX U
HOBBIX pa3acjioB

OKCIICPUMCHTA 110 3aJJaHHOM
METOOUKE

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

3aK/IIIOYCHHUA U
BBIBOJEI 11O

pe3yibTaTaM aHaJIn3a

JUTEPATYPHBIX

OIUCAHUS MPOBOJUMBIX
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
cobroeHreM Be COBPEMEHHBIX YCTHOTO Ompoca
IIECTBAMHU C (pazoen 5.1.
HOPM TEXHUKH COBITIOTEHIEM HOpM UCCIICTIOBAHUSX KaK | 1prioBBIC TECTOBBIC
0€30MacHOCTH MOBBIICHHBIX HMCTOYHUKOB | 3amanus (pazoen
XHUMHYECKHI TCXHHUKH KPAaTKOBPEMEHHBIX 5.1.);
SKCIIEPHMEHT, 0€30macHOCTH aBapuitHbIX J | TpHMepHbIe TeMbl
BKJTIOYAst CHHTE3, JIOJITOBPEMEHHBIX a;ce N .
(pazoen 5.2),
aHaﬂI/I3, 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  XHUMUYECKHUX
aBapuii B J1abOpaTOPHBIX
YCIIOBHSIX

YMeTh: OILIEHUBATH
MOCJIEACTBUSA  BO3JEHCTBUSA

Ha  YeJOBEKa  BPEJHBIX,
OMACHBIX U TOPAKAIOIINX
dbakTopoB

Buaaners: HaBBIKAMU
paboTBl ¢ XUMHYECKUMHU
pEeaKTUBaMU u

(GU3NYECKUMU yCTAaHOBKAMHU
¢  coOiroleHMeM  HOPM
texHuku 6ezomacHoctu (Th)
U TpeOOBaHWUU  OXpaHBbI
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 JHUTEPATYPHBIX
JIAHHBIX, aHAJTM3UPOBATh U
0000maTe pe3ynbTaThl
IKCIICPUMEHTA,
(GOopMyITUPOBATH BBIBOIBI

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

Baaners: HAaBBIKAMU

MJIAaHUPOBAHUS, aHalu3a |

000011eHUsT  pe3yJabTaTOB

SKCIIEpUMEHTA
OIIK-2.3. IIpoBoaut | 3HaTh: THIOBBIE OLEHOUHBIE
CTaHJapTHHIC YMeTh: BEIIOIHATE MaTCpraIbl 11

YCTHOTO Ompoca

OTepaLH s AKCIIEPUMEHTAJIbHbBIE pasoen 5.1,
oTpe/eNeHus pabOTBI 110 OTIPE/ICIICHHIO TUIOBBIE TECTOBBIE

XUMHUYECKOTO 1
(hazoBoro cocrara
BEIIECTB U
MaTepHaIOB Ha UX

(U3UKO-XUMHIECKUX
XapaKTEPHUCTHK BEIIECTB U
MaTepuaioB

Baaners:
WHCTPYMEHTAJILHBIMU

3aJaHus  (pazoei
5.1);

MPUMEPHBIE TEMBI
acce

(pazoen 5.2);
THUIIOBBIE OLIEHOYHBIE

OCHOBEC MCTOOaMH aHaJIn3a COCTaBa MaTtepualsbl K
Y CTPYKTYPHI BELIECTB U dK3aMeHy (pasoes
MATCPHATOB 5.3.1;53.2.:5.33.)
OIIK-3 Cnocoben OIIK-3.1. 3uarn: METOMBI | THIOBBIC OLCHOYHBIC
MIPUMEHSATH [Tpumensier MaTEMaTHYECKOr0 aHaju3a | MaTepHaibl Uil
YCTHOTI'O OIpoca
pacueTHoO- TEOPETHIECKHE U " MOACTUPOBAHYIL, | )50y 5. 1.
TeOPETHYECKHE noxyaMupuyeckue | TCOPCTUEECKOTO Y | tunossle TecToBbIE
METOIB IS MOICITH [IPH PEILCHHUH 3KCHEPHUMEHTAJIBHOTO ;afagm (pasoen
M3y<eHus. CBOMCTS | 3A%AM XIMHHCCKO ;‘;‘;ﬁiﬁ’BaHHﬂ UCII0JIb30BaTh H.pl.df"‘epm’le TCMBI
BEIICCTB U HaIpaBJICHHOCTH scce
HPOLIECCOB © HX OCHOBHBIC 3AKOHBL | 0 her 5.2);
yUACTHEM C CCTECTBCHHOHAYIHBIX TUIIOBBIE OLIEHOYHBIE
HCIIOJIB30BAHNEM JUCHUITIINH B | MaTepHaibl K
N poQeccHOHAIBHOM dK3aMeHy (pasoen
COBPEMCHHOH 5.3.1;53.2.;533.)
A NESITeIbHOCTH, PUMECHSTh
XKL METOJbl MATeMaTHYECKOTO
aHaliM3a W MOJICIMPOBaHUS,
TEOPETHYECKOTO u
AKCIIEPUMEHTAIBHOTO
UCCIIIOBaHMs;, paboTaTh C
KOMIIBIOTEPOM KaK
CpeACTBOM YIPaBIICHHUSI
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
HATPaBICHHOCTH

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

Baagerb: cTaTHCTHUYECKUMH
METOaMU 00paboTku
AKCTIEPUMEHTAIIbHBIX
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
MaTepUaIbl 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  (pasoen
Hay4HOTO Ymetn: [logoupats B 5.1.);
000pyIOBaHUS 3aBHCHMOCTH OT TIPUMCPHBIC TCMBI
0COOCHHOCTEH pelraeMbIX 3;;;3 dex 5.2);
3aflaq MCTOIBL THIIOBBIE OLIEHOYHbIE
UCCIICIOBAHMSI CBOCTB MaTepHabl K
BELLIECTB 9K3aMeHy (pazoer
BuiafieTh: HaBBIKAMHU 5.3.1; 5.3.2.; 5.3.3.)
NIPOBE/ICHUS MCCIICIOBAaHUI
HayYHOM 000PYZIOBaHUH T10
U3BECTHOU METOJINKE
OIIK-4 Cniocoben OIIK-4.1. 3HaTh:  MaTeMaTUYCCKUI | THUIIOBBIC OLCHOYHbIE
IUIAHUPOBATH Hcnonw3yer 6a3oBbIC | ammapar, HEOOXOIUMBIHN Jyis | MaTepHalIbl Ui
pabOThl XUMUYECKOW | 3HAHUST B  OOJIACTH | PELICHHUSI ?’C;fserﬂo 50 l;poca
HAIPaBJICHHOCTH, © | MAaTEMAaTUKU U | mpodecCHoHaIbHBIX 3a/1a4 B TZHOBHe TECTOBBIE
o0OpabaThIBaTh U (10737041 npu | obactu XUMUU U | 3ananus (pasoen
WHTCPIPETUPOBATh | TUIAHUPOBAHUHM PA0OT | MAaTEPUATIOBEICHHS, 5.1);
HOJTyYCHHBIC XUMHYECKON OCHOBHBIC  TEOPETUYECKHE ggfeMepHHe TeMBI
pe3yIbTaThI C HaINpaBJICHHOCTH TONOKEHUA  CMEKHBIX € | ", s o).
WCTIOJIb30BaHUEM XUMUEH THIIOBHIE OLEHOTHES
TEOPETHUECKUX €CTeCTBEHHOHAYYHBIX MaTepHaIbl K
3HAHUU U JIUCLIUIUINH 9K3aMeHy (paszoen
IPAKTHTECKIX 5.3.1;53.2.;:5.33)
HABBIKOB PEIICHHUS YMeTb: peliath THUIIOBbBIE
MaTeMaTUYECKUX U yueOHbIC 3aauu o
bu3nvecKux 3aaau OCHOBHBIM paszzaenam
MaTeMaTHKU u

CCTCCTBCHHOHAYYHBIX
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JUACIUTLINH
Baangern: HaBbIKAMU
HCIIOJIb30BaHUSI
TEOPETUYECKUX OCHOB
0a30BBIX pazzenos
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
METO/IOJOTUYECKHUE OCHOBBI
CMEKHBIX C XUMHEH
MaTeMaTUYECKUX 51
€CTECTBCHHOHAYIHBIX
JUCHMIUIMH U CIIOCOOBI HX
HCIIOJIE30BAHUS pH
pelIcHuH KOHKPETHBIX
XUMHYECKUX u
MaTepHUaIOBETICCKIX 3a/1a9
YMeTh: OIpPENEATh
HE00X0IMMOCTb
MIPUBJICYCHUS
JIOTIOJIHUTEIbHBIX 3HAHUH U3
CIIeIAATbHBIX pasnenoB
MaTeMaTUIECKHUX H
€CTECTBCHHOHAYYHBIX
JTUCIUTIIMH  JUIsl  PEIICHUS
npoeCCHOHANIBHBIX  3aj1ay,
MIPUMEHSTH MOJTY4CHHBIC
TEOPETHUYECKUE 3HAHUSI U
MaTeMaTUYeCKHi  ammapar
IS CaMOCTOSTEILHOIO
OCBOEHHUS CIIeIUAIbHBIX
pa3leloB  MaTEeMaTUKH U
€CTECTBEHHOHAYYHBIX
IUACIUIUIMH, HEe0OXOIUMBIX
B npodeccuoHaIbHON
NEeSITeIbHOCTH, TMPUMEHSTh
3HaHUSg  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.,;533.)
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0a30BBIX pasznenos
MaTEeMaTHKU u
€CTECTBCHHOHAYYHBIX
JUCIUIUIMH TIpu 00paboTke
JTAHHBIX XUMHUYECKUX
IKCIICPUMEHTOB
OIIK-4.3. 3HaTh: OCHOBHBIE | THIIOBbIC OLCHOYHBIC
Wurepnperupyer TEOPETUYCCKHE MOJI0KeHHs | MATCPHalbl i
Pe3YIIbTATHI 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)
(U3MUECKUX 3aKOHOB | €CTECTBEHHOHAYYHBIX TIPHMCPHBIC TCMBI
Y TIPEJICTaBICHHIA JUCTIUTUTAH 3;;;3 den 5.2);
Ymern: HIPOBOJUTD | 1yiopkie oreHOUHbIE
KOPPEKTHYIO MOJIU(DUKAITUIO | 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
coBpeMmeHHbIe [T- . (pasden 5.1.
MPOrpaMMHBIC TeXHONOTUH TpH npoQecCHOHATBHON  CHEPHI | Tpropbie TeCTOBLIE
MPOIYKTHI U NEeSITeIIbHOCTH, OCHOBBI | 3amanus (paszden
MH(pOpPMAaIMOHHbIE cbope, anamse, UH(POPMALMOHHBIX 5.1);
0asbl JaHHBIX IS 00paboTKe 1 TEXHOJIOTHH, OCHOBHBIE | TPUMEPHBIE TEMBI

pCUICHUA 3a1a4

npodeccruoHaIbHON

JeATeIbHOCTH C
Y4ETOM OCHOBHBIX
TpeOoBaHU
MH(OPMAIMOHHOM
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.,533.)
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npoeCCHOHANBHBIX 3a/1ad,
MNPUMCHATH CTaHAapTHOC
nporpaMMHOe obOecreueHue
IIpU PELICHUU XUMUYECKUX
n MaTCpraJIOBCIYCCKUX
3aja4, TpPU  THOJTOTOBKE
HAay4HBIX MYOJMKAMd U
JIOKJIa/I0B

Baaners: HaBBbIKAMH
paboTel ¢ HayyHbIMH U
00pa3zoBaTeIbHBIMU
opTajgaMu, 0a30BBIMU
HaBBIKaMU MIPUMCHCHHUS
CTaH/IaPTHOTO
MPOrPAMMHOTO
o0ecrieyeHus ittt
00paboTku pe3yabTaToOB
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
NPOBEJICHUN TCOPETUUCCKUX
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
MaTepHaIIbl 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
CIEIHATN3UPOBAHHOTO
HIpOrpaMMHOI0
oOecneucHus U 0a3 JAaHHBIX
npu pelIcHuH 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
pe3yJIbTaThl 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
JUTEPATyPHOTO A3BIKA,
OCHOBHBIE II0JIO’KECHUS
(GYHKITMOHATBHOM
CTWJINCTUKH,
IOJrOTOBKU peyun
Ymers: aHaAJIN3UPOBATh
peub B HOPMAaTHUBHOM
acIIeKTe, I10JIb30BaThCs
nH(pOpPMAaTHBHO-
CIIPAaBOYHOU  JIUTEPATYPOHU,
OpraHu30BbIBATH CBOIO
pedeByro JeATEIbHOCTD
aJIeKBaTHO CUTYyaLUsIM
OOIIEeHUsI B COOTBETCTBUU C
JUTEPATYPHOU HOPMOM

HOPMBI
PYCCKOTO

IIpaBuJIa

Baaners: HaBbIKAMU
IIPOAYLIUPOBAHUS B
COOTBETCTBUU c
JIUTEPATYpPHOI 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 3aJ1a4u

peun B

OIIK-6-2.
[Ipencrasnser
UHPOPMALIUIO
XUMHUYECKOTO
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: pabotats 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
Ha3HAYCHMUS; - 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 JjIst
YCTHOTO OMpoca
(pazoen 5.1.
THITOBBIC TECTOBBIC
3aMaHus  (paszoen
5.1);

MPUMEPHBIE TEMBI
acce

(pazoen 5.2);
THITOBBIC OIICHOYHBIC
MaTepHaibl K
dK3aMeHny (pazoei
5.3.1;532.,;533.)

OIIK-6.3.
IIpencrasnser
pe3ynbTaThl paboThI B
BU/JIE TE3UCOB
JIOKJIaJia 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,  MpPOBE/ECHHE
COBELIaHMH, JienoBast
nepenuckKa,  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: KYJIbTYpOi1
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 O6paSOM, BBIIIOJIHCHUEC THUIIOBBIX SaﬂaHHﬁ, IMPEACTABJIICHHBIX B pas3acic 5
«OHGHO‘IHBIC Mar€puajibl 4 TEKYIIECro H py6e>I<Horo KOHTPOJIA YCII€EBAEMOCTH H
HpOMe}I(YTO‘IHOﬁ arrecraguu»  1IO03BOJIMT o0ecIeuYnTh CIOCOOHOCTH MCIIOJIL30BaTh CUCTEMY
(by'HI[aMCHTaJ'IBHI)IX XAMHYSCKUX ITOHATHH IIpu MOPOBEACHHUHU XMMHYCCKOI'O0 OJSKCIIEpUMCHTa C
HCIIOJIb30BAHHUECM OCHOBHBIX AaHAaJIUTHYCCKHUX MCETOJ0B C CO6J'IIOI[CHI/IGM HOPM TCXHHUKH
0€30IIaCHOCTH M 0€30I1acHOro O6paH_IeHI/I${ C XUMHWYCCKUMH MaTCpHaJlaMH, a TAKKXC aHaJIUu3y
TMOJIYYCHHBIX pPE3YJIbTAaTOB

7 YueOHO-MeTOANYECKOE o0ecnedeHne TMCUNILINHBI (MOAYJIA).
7.1. OcHOBHas JquUTEpaTypa

1. Pocun U.B., Tomuna JI.J]. OGmiast u Heopranuueckas xumusi. CoBpeMeHHBIN Kypc. Yueo.
noco6ue s 6akanaBpoB u cnenuanuctoB.M.: KHOPYC. -2012. 1338c.
2. Tpetpsaxos FO./]. Heoprannueckas xumus. B 3-x T. M.: «Akanemusi», 2004. T. 1- 240c, T.2. -
368c.
3. AxmeroB H.C. OGmas u Heoprannueckas xumusi. M.: BII, 2004. 743c.
4.KopxykoB M.H. O6mias u Heopranuueckas 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 ypaBHEHHMSIX peakiuidi. YueOHoe nocobue
«domymeno YMO 1o Ki1accu4eckoMy YHUBEPCUTETCKOMY 00pa30BaHUION ISl CTY/IEHTOB.
N3n-Bo « ®EHUKCy», PoctoB —Ha Jlony, 2017 r. 350c.
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7.2. lonotHUTEJIBHAS JTUTEPATypa

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

7.3. llepuoguyeckue u3IaHus
8. XKypnan HeopraHuueckoil XuMuu
9.Kypnan Xumus. Metoauka npenogaBaHusi XUMUU
10.Xypnan Xumus B mKoJe
11. KoukapoB XK.A. [IpoTOHHO-MOHHBII METO/ COCTABIEHUS YPABHEHUM OKUCIUTENBHO-
BOCCTAHOBHTENBHBIX peakiuil. Kypu. Xumust/ Meroauka npenogaBanus . 2005. Ne7. C.48-50
12. KoukapoB JXK.A. YpaBHEHUs OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUNA:
Mertoa mpoTOHHO-KHUCIOpoIHOTO Oananca u kinaccudukanus OBP// Haya-meron. XKypH.
«Xumus B Ikoien, 2007, Ne9. C.44-47.
13.KoukapoB XK.A. ®opMupoBaHue 3HaHUHN O peakIUsIX HOHHOTO 0OMEeHa B BOJIHBIX pacTBOpax
// Kypu.Xumus B lIkomne. 2005, Nel10. C.16-22.
14.Koukapos XK.A. Peakiiuu mnoHHOro oOMeHa B BOJAHBIX pacTBopax // Hayd.-MeTo. KypH.
«Xumus B mkone» 2007 r. Ne2. C. 35-37.
15. Koukapos XK. A. Knaccuduxarus OKHCIUTEITFHO-BOCCTAHOBUTEIBHBIX PEAKIINIl B
HEOpraHNYecKoM XuMuu. Marepualibl MeXKIyHapOAHOW Hay4-Tpak. KoH(. « IHOBallMOHHbIE
TEXHOJIOTUU B MPOU3BOJICTBE, HAyKe U 0OpazoBanum» I'po3usiii, 2010 1. c. 35-40

7.4. UnTepHeT-pecypchl

1. KoMmiekT OMOpHBIX CXeM-KOHCIIEKTOB IO TeMaM: AJIEKTPOJIMTHYECKAs TUCCOLMALINS;
KHCJIOTBI, OCHOBaHUsI, aM(pOTepHbIE THAPOKCUIBI, COTH KaK DJEKTPOIUTHI; PEAKIITH HOHHOTO
obmena http://dissociation.nm.ru/
2.Kputepun npoTekaHusi OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMi: METOIMYecKast
paspaboTka i nmpenoaaBateneit xumun http://som.fio.ru/item.aspid=10004859
3.Anumanuu no xumud 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 . TeopeTrnueckre OCHOBBI 00IIeH, HEOPraHUYECKON 1
OpPraHU4eCcKON XMMMHU, TECThI, CIIPABOYHBIC MAaTEPUAIIBI.
http://www.informika.ru/text/database/chemy/START.html
6.becniaTHBII Kypce XUMHM . DJIEKTPOHHBIM YIeOHHK 110 OOIICH M HEOPTAaHUYECKOW XUMUU:
TEOPETHUUYECKHE OCHOBBI, OOJIBIIOE KOJUYECTBO 33/1a4 ¢ PELICHUSMH, CIIPABOYHbIE MaTepUAJIbI,
JIOMAIIIHUE 33/1aHUsl, PEKOMEHJALUH K SK3aMEHaM.
http://www.anriintern.com/chemistry/intro.shtml
7.0TKpbITasA XUMHA. Y4eOHOE TOCcOOMEe 10 XUMHHU, COAeprKalliee 6a30Bblii U OTOJIHUTEIbHBIN
MaTepuall, WJUIIOCTPALMK, CIIPABOYHbIE TaOIMIIbIL, Pa300p peLIeHni TUIIOBBIX 3aa4, 3aaHus JUIs
caMoCTOSITENBbHOM paboThl. http://www.college.ru/chemistry/course/design/index.htm
8.00mas u Heoprannyeckasi Xumusi: yactb 1 .Matepuanbl o 0011ell XUMUU : OCHOBHbBIE
MOHATHUS XUMHUM, CTPOCHUE aTOMa, XUMUYECKas! CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
9.00mast 1 HeOpraHm4yecKass XMMHUs: 4acTh 2 .MaTepuansl 10 HEOPraHMIECKONH XUMUN
OCHOBHBIE KJIACCHl HEOPraHMYECKUX COEANHEHHH, X CBOMCTBA U CIIOCOOBI TIOTYUEHHUSL.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
10.MHTepecHble ONBITHI N0 XUMHHU .METOMKH POBEIEHUS HEKOTOPBIX APPEKTHBIX
JI€MOHCTpAIMOHHBIX OMbITOB. http://kvaziplazmoid.narod.ru/praktika/
11.IIporpammHoe oGecniedeHHe 0 XUMHH . AHHOTHPOBAHHbIE CCHUIKM HA CYLIECTBYIOIINE
porpamMMHbIe pecypcsl o xumuu. http://chemicsoft.chat.ru/
12.XuMus XaJabKoreHoB.Y4yeOHoe mocoOue o HeOPraHn4eCKOH XUMHH.
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 CChUJIOK HAa OPUTUHAIIBHBIE KypHAIbHBIE CTAThH U KHUTH.
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 XUMUU: DIIEKTPOHHBIN 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: onaiiH-cIipaBOYHUK XUMUYECKUX 1eMeHTOB .http://webelements.narod.ru
19. Knaccudurarms xumudeckux peakmuii. http://classchem.narod.ru

20. Kypc xumun Ha cepBepe 0ecriiaTHOro AUCTaHIIMOHHOTO 00pa3oBaHus
http://www.anriintern.com/chemistry/

21. llepuoanueckuii 3akon JI.1. MenneneeBa u crpoerue aroma. http://mendeleev.jino-net.ru
22. [lonynsapHas 6ubnuoTeKa XUMUYECKUX 31eMeHTOB http://n-t.ru/ri/ps/

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

24. CoBpemeHHbIE TpodeccuOHaIbHbIE 0a3bl JAHHBIX (B TOM YHCIIE MEXTyHApPOIHbIE
pedepatuBHbIe 0a3bl JAHHBIX HAYYHBIX U3AaHUN) U HHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

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-HAYIHOHN TEMaTUKWA. —
- com
C 2005 roma xypHayi MyOJUKYeT MOJIKACTBI, ~
r7€ BKparime OOCYXKIAITCS TOCTHKCHUS
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,
¢usuka, ¢dusnyeckas W HEOpraHHYecKas
XUMUs1, MAITUHOCTPOCHUE H JIP.

materials.spri
nger.com

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

KypHanbt 0030pHBIE CTaTbUl O JOCTHKEHHSIX B
M3/1aTeIbCTBA 007acT  eCTeCTBEHHBIX M  COIMAIbHBIX
Annual Reviews  Hayk. boiee MOTOBUHBI M3 3TUX KYPHAJIOB
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 0asza  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
JIpyrue  W3IATeNbCTBA  MPEICTABIICHBI
MEHBIIIUM KOJMYECTBOM JKypPHAJIOB B TOII-

20.

6 Ot 0a3bl JAHHBIX TpEeAHA3HAYEHBI 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. , KsapoB A.A.JlabopaTopHbie pabOTHI 10 001IeH U HEOPTaHUIECKON XUMHH. —
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. JIabopaTopHsiii mpaktukyMm. Yacte 1. O0muii kypc xumun. Hampuuk, 2004r.
33c.
4.KouxkapoB XK.A. JIaboparopuslii mpaktukyM. Yacts 2. Heopran. Xumus. Hanpuuk, 2004, 36¢.
5.Koukapos XK.A. JlabopaTopHbIii mpaktukym. O6mas xumust . Hampuuk, 2002r. 50c.
6. Koukapos XK.A., UepkecoB b.X. P-anementsl VIA-rpynmnsl [lepuoanueckoil cucremsl
H.M.Mengenees, KbI'Y, Hanpuuk, 2005 r ,46c¢.
7. Koukapos XK.A., UepkecoB b.X. P-anementsl VIIA-rpynmns! [lepuoanueckoii cucteMsl
H.M.Menneneea KbI'Y, Hanpunk, 2006 r, 35c.
8. Koukapos JK.A.Peakiiuu noHHOro oOMeHa B BOAHBIX pacTBopax. Hampuuk, KBI'Y, 2005, 60c.
9. Koukapos JK.A.Peakiiuu KUCJIOT U OCHOBAHHMI B HEOPTraHUYECKOM XUMUU C TTO3UITUU TEOPUH
bpencrena —Jloypu. KBI'Y, Hanpuuk, 2006, .50c.
10. Koukapos XK. A. DnexTpoaun3 pacTBOPOB U PACIUIABOB COJIEW U OKHCIUTEIBHO -
BocctaHoButenbHble peakiuu. KBI'Y, Hanpunk, 2010 r. 46¢.
11. Koukapos XK.A., Kapos J)K.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 oucyuniunst «Odujaa u Heopzanuueckan
XUMU) 0N 00YUaArOUUXCA

Henp kypca «OOmass u HeOpraHuyeckas XUMHS» - TOJATOTOBKA OOYy4arouIuxcs,
o0JaiaromuX 3HAaHUSIMU B 00JIACTH OIICHKH PUCKA, YIIPABICHUS PUCKaMHU (DMHAHCOBBIX aKTHBOB,
BbIOOpa A(()EeKTUBHBIX YNPABICHYECKHX PpEHICHWH, KPUTHYECKOW OIEHKA BapUaHTOB
YIPaBJICHUYECKUX PEIICHUH, pacueTa PUCKOB U BOBMOXKHBIX MOCJIEICTBUI

[Ipuctynas Kk M3y4eHUIO MUCIUILUIMHBI, 00OydJaromeMycs HEOOXOJIMMO O3HAKOMHUTBCS C
TEMaTHYCCKUM IUIAHOM 3aHSATHH, CIIMCKOM PEKOMEHJIOBAHHOUW ydeOHOU smreparypbl. Criemayer
YSICHUTBH TIOCTIEAOBATEIILHOCTh BBITIOJIHEHUS! WHAWBUIYaTbHBIX Y4YEOHBIX 3aJaHUM, 3aHECTU B
CBOIO palodYyl0 TeTpajb TEMbl W CPOKHU TPOBEIACHUS CEMHHAPOB, HAMHCAHUS YUEOHBIX H
TBOpYECKUX paboT. [lpu wW3ydeHUM AUCHUIUIMHBI OOYYarOIIMecs BBITIOJTHSIOT CJEAYIONINe
3a/IaHMsI: U3Y4al0T PEKOMEH/IOBAHHYIO YU€OHYIO U HAYYHYIO JIUTEPATYPY; MHUIIYT KOHTPOJIbHBIE
paboThl, TOTOBSAT JOKJIAABl M COOOIIEHWUS K TPAKTUYECKUM 3aHSITHSM; BBITOJHSIIOT
CaMOCTOSITEJIbHBIE TBOPYECKHWE Pa0OTHI, Y4aCTBYIOT B BBIMOJHEHUW MPAKTHUECKUX 3a7aHUM.
VYpoBeHb U riayOnuHa yCBOCHHS TUCIHMIUIMHBI 3aBUCST OT aKTUBHOW M CUCTEMATHYECKON paboThI
Ha JICKOMSIX, W3YYCHHS PEKOMEHIOBAHHOW JUTEpaTyphl, BBITIOJTHEHUS KOHTPOJIBHBIX
MHUCHEMEHHBIX 3aJIaHUH

Kypc wm3yuaercs Ha JEKIUAX, CEMUHApaX, MPU CaMOCTOSTEILHOM W WHAMBUAYATHHOM
pabotre oOyuaromuxcsi. OOydJarmMiCSs UIsi TOJHOTO OCBOSHHS MaTepuajia JOJDKEH He
MPOIMYCKAaTh 3aHATHS M aKTHBHO y4acTBOBAaTh B Y4eOHOM rporiecce. JIEKIMM BKITIOYAIOT BCE
TEMbl U OCHOBHBIE BOMPOCHl TEOPHUM U TPAKTUKH cTpaxoBaHus. [lns MakcuManbHOU
3¢ (HEeKTUBHOCTH U3YYEeHHS HEOOXOIWMO TIOCTOSHHO BECTH KOHCHIEKT JICKIUH, 3HATh
PEKOMEHAYEMYIO MpernoaBaTesieM JIMTEPATypy, MO3BOJIAIONIYIO TOTOJHUTH 3HAHUS M JIydlle
MOATOTOBUTHCS K CEMUHAPCKUM 3aHSITUSM.

B cootBerctBUM ¢ y4eOHBIM IIJJAHOM Ha KaXAYyI0 TEMY BBIIEICHO HEoOXOoaumoe
KOJIMYECTBO YaCcOB MPAKTUYECKUX 3aHATHI, KOTOPbIE MMPOBOJSATCS B COOTBETCTBUU C BOIIPOCAMH,
PEKOMEHJIOBAaHHBIMM K U3YYEHHUIO [0 oOmpeaeNeHHbIM TeMmaM. OOydaromuecs IOJIKHBI
PErYISIPHO TOTOBUTHCA K CEMHUHAPCKUM 3aHSITHUSIM M Y4acTBOBATh B 00CYX1eHUU Bompocos. [Ipu
MOATOTOBKE K 3aHATHSM CJIEIyeT PYKOBOJCTBOBATHCS KOHCIEKTOM JIEKIIHMM U PEKOMEHJOBAaHHON
nuteparypoil. Temarnueckuil MmjaaH AUCHUILIIMHBI, y4€OHO-METOIUYECKUE MaTepHalibl, a TaKXKe
CIHUCOK PEKOMEHJ0BAHHOM TUTepaTypbl MPUBEACHBI B paboueil mporpamme

B xome wu3yuyeHMs NUCHUIUIMHBI OOy4arOlIMiicsi MMEeT BO3MOKHOCTh IOATOTOBUTH
pedepar no BeIOpaHHO U3 npeanoxkeHHoro B Paboueli nporpamme crrcka teme. Beictymienue
C JOKIaaoM 1o pedepaTy B rpyimme TpPOBOAUTCA B (GopMe Mpe3eHTAMU C UCHOJIb30BAHUEM
MYJIBTUMEIUNHON TEXHUKHU.

Memoouueckue pekomenoayuu npu padome HA0 KOHCNEKMOM 60 6peMs NPOBEOCHUA JIEKUUU

B nmpouecce JEKIMOHHBIX 3aHATHI 1eJIeco00pa3HO KOHCIEKTUPOBATh y4eOHBIN
Matepuai. Jljig 3Toro UChoib3yoTCs 00IIKe U YTBEPIMBIINECS B MPAKTUKE MPaBUIA, U IPHUEMbI
KOHCIIEKTHPOBAHUS JICKITUH:

KoncnektupoBanue JeKIUN BENETCS B CIENHAILHO OTBEACHHOM ISl 3TOrO TETpajH,
KOKJbIA JIUCT KOTOPOM [IOJDKEH UMETh TMOJs, Ha KOTOPBIX [JENAalTCs TIOMETKH U3
PEKOMEH/IOBAHHOW JIUTEPATYpPBI, JOMOJHSAIOIMIME MaTepuaj MPOCTYIIAaHHOW JEKUHUH, a TaKKe
MOAYEPKUBAIOITNE 0COOYIO BAXKHOCTh T€X HIIM MHBIX TEOPETUYECKUX MOJIOKECHUIA.

[enecooOpa3Ho 3amuCchIBaTh TEMY U IJIaH JICKIHHA, pEKOMEHAYEMYIO JINTEPATYPy K TEME.
3anucu pas3AesioB JIEKUUU JODKHBI UMETh 3arojIOBKH, IMOJ3aroJIOBKH, KpacHble CTpoku. Jliis
BBIJICJICHUS Pa3/IeNiOB, BBIBOJIOB, ONPEICICHHUI, OCHOBHBIX UAEH MOMXHO HMCIOJb30BAaTh 1IBETHHIE
KapaHaany 1 GIoMacTepsl.

HazBanHble B NEKIIWU CCHUIKY HA TIEPBOMCTOYHUKU HAJI0 IOMETHThH HA TMOJIAX, YTOOBI MpH
CaMOCTOSITENIbHOM paboTe HalTH W BOUCAaTh HX. B KOHCIEKTE JOCIOBHO 3alUCHIBAIOTCS
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OTIpesieNieHus] TOHATHH, KaTeropuid W 3akoHOB. OcTajabHOE JOKHO OBITH 3alCAHO CBOMMH
CJIOBaMH.
Kaxnomy cryneHty HeoOXoAuMoO BbIpabOTaTh M MCIOJB30BaTh  JOMYCTHMBIE
COKpaIleHusi HanboJiee pacpoCTPAaHEHHBIX TEPMUHOB M MTOHATHH.
Memoouueckue pekomenoayuu no n0020MOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTueckue (ceMUHApCKHE) 3aHATHS — COCTaBHas dYacTb Y4eOHOTo Ipolecca,
rpynmnoBas ¢opMmMa 3aHATUH OpPU AKTUBHOM Yy4acTUM CTyAeHTOB. [Ipaktuyeckue 3aHATUSA
CIIOCOOCTBYIOT YIiyOJI€HHOMY H3y4eHUIO HamboJiee CIIOKHBIX TPOOJieM HayKu M CITyXKaT
OCHOBHOHM (hOpMOH TIOJBENEHHUSI HMTOTOB CAMOCTOSITENBHOM paboThl oOywarommuxcs. Llembio
MIPaKTUYECKUX 3aHATHM sBIsAETCS YIrIyOJeHHEe U 3aKpeIUIeHHE TEOPETUYECKUX 3HAHUH,
MOJIyYEHHBIX 00yJaroIUMUCS Ha JIEKIHSIX U B TPOIIECCE CaMOCTOSTEIFHOTO U3yUeHUsT y4eOHOTO
Marepuana, a, CJIeJ0BaTelbHO, GOPMHUPOBAHNE Y HUX OTIPE/ICTICHHBIX YMEHUN U HABBIKOB.

B X0JA€ IMOATOTOBKM K CEMHHAPCKOMY 3aHATUIO HGO6XOI[I/IMO MMpoOYNTaTb KOHCIICKT
JICKOWH, HU3YYUTH OCHOBHYIO JIMTCPATYPy, O3HAKOMHUTHCA C I[OHOHHHTGHBHOﬁ HHTepaTypOﬁ,
BBIIIOJTHUTE  BBIJAHHBIC TPCIOAABATCIIEM  IMPAKTUYCCKUC  3aJlaHUA. HpI/I OTOM  YUCCTHb
PEeKOMEHIalluKM TIperojaBaTess U TpeOoBaHUs Tporpammbl. JlopabaTbiBaTh CBOM KOHCHEKT
JICKIIMH, Jie7asi B HEM COOTBETCTBYIOIINE 3AIIMCH U3 JINTEPATYPHI.

KemarenbpHo npu IIOATOTOBKE K MPAKTUYICCKUM 3aHATUAM 110 AUCIIUITIINHEC
OJHOBPEMEHHO MCIOJB30BATH HECKOJIBKO HCTOYHHUKOB, PACKPBIBAIOIIUX 3a1aHHBIC BOIIPOCHI.

Ha mnpaktudecknx 3aHATHAX OOydYaroOlIMecs ydaTcsi TPaAaMOTHO H3Jarath IMPOOJIEMBI,
CBO6OHHO BBICKA3bIBATh CBOU MBICJIN U CYXKJCHUA, paCCMAaTPUBAOT CUTyalluH, CHOCO6CTBYIOH_H/IG
pa3BuTHIO TIpodeccroHanbHON KoMmmeTeHTHOCTH. CieayeT MMETh B BUIY, YTO TMOJTOTOBKA K
MPaKTUUYECKOMY 3aHITHIO 3aBUCUT OT (OpPMBI, MecTa MPOBEIEHUS CEMHHApa, KOHKPETHBIX
3aJIaHUK ¥ TIOPYYEeHH. ITO MOKET ObITh HallMCaHWe 0Kz, 3cce, pedepara (¢ mocieayronmum
UX 00CYXKJIEHUEM ), KOJUIOKBHUYM.

Memoouueckue peKomMeHOAuUU NO OP2AHUAUUU CAMOCM OAMENbHOU pAdomul

CamocrostensHas paborta (mo B.U. Jlamo «camMoOCTOATENbHBIN — YEIOBEK, MMEIOIIHI
CBOU TBEpbIC YOCKICHUS») OCYIIECTBISIETCS IPH BceX (hopMax 0OydeHHUs: OUHON M 3a0YHOM.

CamocrosarenbHas paboTa 00ydaroIIUXCsl - CHOCOO AaKTHUBHOTO, IEJeHANpPaBICHHOIO
MPUOOpPETEHUsI CTYIEHTOM HOBBIX JUISl HETO 3HAHUN M yMEHUM 0e3 HemoCpeICTBEHHOTO y4acTUs
B 3TOM IIpoliecca npenoaasareneil. [loBbleHne posin caMOCTOSATENbHON paboThl 00yJaroLUXCsI
[IPH MPOBEICHUU PA3NIUYHBIX BUI0B YUEOHBIX 3aHITHI MPEANOIAraeT:

— ONTUMHU3ALUIO METOJIOB OOYy4YeHHs, BHEJpEHHWE B Y4eOHBIM MPOLECC HOBBIX
TEXHOJIOTUH O0y4eHHs, MOBBIIIAIONINX MPOU3BOAUTEIBHOCTh TPYy/Ja MpEnojaBaress, akTUBHOE
WCI0JIb30BaHNE HH(POPMAIIMOHHBIX TEXHOJIOTHH, MO3BOJISIONUMX 00yJaroeMycsi B yI00HOe IS
HEro BpeMs OCBaMBaTh yueOHBIN MaTepua;

—  IIHUPOKOE BHEAPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJUKH MPOBEACHUS MPAKTUK U HAYYHO-HCCIEA0BATEIbCKOM
paboTel 00y4arOUIUXCS, MOCKOJIbKY MMEHHO 3TH BHJbI y4eOHOH paboThl B NEPBYIO OYepelb
TOTOBAT O0YYAIOMIMXCS K CAMOCTOSATEILHOMY BBIIIOTHEHUIO MPO(ECCHOHANIBHBIX 33/1a4;

—  MOJICPHM3AIMIO CHUCTEMBl KYPCOBOTO U JUIUIOMHOTO MPOEKTUPOBAHUS, KOTOpas
JIOJI’KHA MOBBINIATE POJIb CTYJCHTA B MOA00PE MaTepuaa, MOUCKe MyTel perieHus 3a1ay.

CamoctosaTenbHass paboTa MPUBOAUT CTYACHTA K TOJYYEHUIO HOBOTO 3HAHMS,
VIOPSAOYEHUIO M YIUIYOJEHUI0  HMMEIOIIUXCS — 3HaHWM, (OPMUPOBAHUIO Y  HETO
npodeccroHabHBIX HABBIKOB U YMEeHUN. CaMOCTOsATEIbHAsI pab0oTa BBIMOIHSET P QYHKITHI:

—  pa3BUBAIOLIYIO;

—  n“H(pOPMAIIMOHHO-00Yy4aIOIIYI0;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCTHTHIBAIOIIYIO;

—  HCCIIEZ0BATENBCKYIO.

B pamkax kypca BBIOJTHSIFOTCS CIIEAYIOIINE BHIbI CAMOCTOSTEIbHON 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 ¢ TecTamu 1 BOIpOCaMH JIjIsi CAMOIIPOBEPKH;

4. BplnonHeHUE UTOTOBOM KOHTPOJIBHOM pabOTHI.

CryzmeHTaM peKOMEH]IyeTCsl C CaMOT0 Hadalla OCBOSHUS Kypca padoTaTth ¢ JIUTepaTypoi u
npeiaraeMbIMH 33IaHUSIMU B ()OpME TIOJITOTOBKH K OYEPEIHOMY ayJAUTOPHOMY 3aHATHIO. [Ipn
3TOM AaKTYAJIM3HPYIOTCS MMCIOIIUECS 3HAHMS, a TaKXkKe co3JaeTcs 0aza JUisi YCBOCHHS HOBOTO
MaTepuasa, BOSHUKAIOT BOIMPOCH], OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B ayJUTOPHUH.

Heob6xomuMo OTMETHTB, YTO HEKOTOPBIC 3aaHusl Ui CAMOCTOSITEILHOW pPadOThI TI0
KypCy HMCIOT OIpeIecHHyYI0 cienuduky. [Ipy 0cBOCHHN Kypca CTYACHT MOXKET TOJIh30BaThCS
OnOMMOTEKOM By3a, KOTOpas B TOJHOW Mepe oOecreueHa COOTBETCTBYIOIICH JHUTEPATYPOM.
3HAYUTENBHYIO ITOMOIH B MOATOTOBKE K OYEPEIHOMY 3aHSITHIO MOKET OKa3aTh WMEIONIHICS B
y4e0HO-METOAMYECKOM KOMIUIEKCE KPATKUH KOHCIEKT JIeKIuid. OH e MOXET HCIIOJIb30BaThCs U
JUTSL 3aKPETICHHS ITOJTYYCHHOTO B ayqUTOPUHU Mareprana. CaMocTosiTebHas padoTa CTYJACHTOB
MpeIycCMOTpeHa YYeOHBIM ITUTAHOM W BBITIONHSCTCS B OOSI3aTCILHOM TMOPSIIKE. 3aTaHus
MIPEIOKEHBI TI0 KAXKJIOW U3ydaeMOU TeMe M MOTYT TOTOBUTHCS MHIUBUIYAIBHO WIH B TPYIIIIE.
[To HEoOXOAMMOCTH CTYIACHT MOXET OOpamaThCsl 3a KOHCYIbTAIIMEH K IPEIoJIaBaTelio.
BrImostHeHUe 3a]aHAA KOHTPOJIMPYETCS U OIIEHUBACTCS TIPETIoIaBaTelieM.

JUJIs  yCHIENIHOTO CaMOCTOSTENIbHOTO HW3YYCHHUs MaTepuaiga CETrOJHS HCIOJb3YIOTCS
pasIuYHbBIE CpeACTBA OOYUEHUS, CpeIH KOTOPBHIX 0CO00€ MECTO 3aHMMAIOT WH()OPMAIHMOHHBIC
TEXHOJIOTHU PA3HOTO YPOBHS W HAIPABIICHHOCTH: JJICKTPOHHBIC YYCOHUKH M KYPCHI JICKIIHA,
0a3bl TECTOBBIX 3aJIaHUN M 3aJad. DJICKTPOHHBIA YYEOHHMK MPECTaBIsSET COOOM MporpaMMHOE
CPEICTBO, MO3BOJISIONIEE MPEACTABUTD ISl M3YYEHUS] TEOPETUUECKHUI MaTepuall, OpraHu30BaTh
anpoOHpoBaHUe, TPEHAXK M CAMOCTOATENFHYI0 TBOPUECKYIO paboTy, MOMOTaloIIee CTyIeHTaM U
MIPernoJaBaTeNi0 OLEHUTh YPOBEHb 3HAHWN B OMpEENIEHHON TeMaThKe, a TakXkKe cojepialiee
HEOOXOUMYIO CIPAaBOYHYIO HMH(OpMANHIO. DJIEKTPOHHBIN y4eOHUK MOXKET HHTETPUPOBATH B
cebe BO3MOXKHOCTH Ppa3JIMYHBIX [EJAarorMYecKuX MPOrpaMMHBIX CpPEACTB: 00ydaroImux
MIPOrpaMM, CIIPABOYHHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOLIUX IPOTPAMM.

Jlig ycreniHoi opraHu3aliil CaMOCTOSITENIbHON pabOThl BCe aKTUBHEE MPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTelibHbIE pecypchbl B ceTu VHTepHEeT: cHCTeMbl TECTUPOBAaHUS IO
pa3IMYHBIM  O0JIacTSAM, BUPTyaJbHbIE JIEKIUHU, JAOOpaTOpUHM, MpPH OSTOM IOJb30BATEIIO
JOCTaTOYHO MMETh KOMIIBIOTEp W MOJKIIOYeHHe K VHTepHeTy Iuisi TOro, 4yToObl CBSI3aThCS C
MIperoaBaTesieM, peliaTh BEIUMCIUTEIbHBIC 3a7a4d U MoJTyyaTh 3HaHus. Vcnonb3oBaHue cereit
YCUITUBAET POJIb CAaMOCTOATEIBHON pPAa0OTHI CTYyAEHTAa M IO3BOJSET KapAUHAIBHBIM 00pazoM
W3MEHHUTh METOJIMKY MPENOIaBaHus.

CTyneHT MOKeT MoJy4aThb BCE 3aJaHUSl M METOJMYECKHE YKa3aHUs 4Yepe3 cepBep, UYTO
JaeT eMy BO3MOXHOCTb IPUBECTH B COOTBETCTBUE JTMUYHBIE BO3MOXXHOCTU C HEOOXOIUMBIMHU TS
BBITIOJIHEHUST paboT Tpyno3arpatamu. CTYIEHT UMEET BO3MOXHOCTH BBINOIHITH PaboTy 1oma
WM B ayIUTOpUU. bolbiioe BocuTaTebHOE  00pa3oBaTeIbHOE 3HAYEHUE B CAMOCTOSITEIILHOM
y4eOHOM TpyJe CTyAeHTa UMEEeT CaMOKOHTpPOJb. CaMOKOHTPOJIb BO3OYKIAET U MOAICPKUBACT
BHMMAaHHE M HWHTEPEC, MOBBIMIAET AKTHUBHOCTh MaMSTH W MBIIIJICHUS, TO3BOJIIET CTYACHTY
CBOEBPEMEHHO OOHApYXHUTh W YCTPAHUTH JOMYIICHHbIE OIIMOKU M HEIOCTATKH, OOBHEKTUBHO
OTIpEJICIUTh YPOBEHb CBOUX 3HAHMH, MpakTUYeckux ymeHud. CaMoe MOCTYMHOE M MPOCTOe
CPEICTBO CAaMOKOHTPOJIS C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH -
3TO psif TECTOB «On-line», KOTOpbIE MO3BOSIOT B PEXKUME PEATbHOTO BPEMEHH OIPENICTUTh CBOM
YpOBEHb BJAJICHUS TPEIMETHBIM MaTepUaioM, BBISBUTh CBOM OIIMOKH W TIOTYYHTH
PEKOMEHAAINN TI0 CAaMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no papome c 1umepamypoi

Bcro nureparypy MOKHO pa3fenuTh Ha Y4EOHHKH U y4eOHbIE TOCOOMS, OpUTHHATHHBIE

Hay4yHble MOHOTpadUYecKue MCTOYHUKHU, HAydyHbIe MyOIMKAIMKU B MEepUOIUYeckor meyaTtu. M3
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HUX MOXXHO BBIICIUTh JIMTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JIONOJHUTEIbHYIO U
JTUTEpaTypy JUisl yriIyOJICHHOTO U3Y4eHUs TUCIIUILIIMHEI.

W3yueHne IUCHMIUIMHBI CIEAYeT HAaYMHATh C y4eOHUKA, TMOCKOJIbKY Y4YeOHHUK — 3TO
KHWUra, B KOTOPOW H3JIOKEHbl OCHOBBI HAy4YHBIX 3HAHUU IO ONPEIECICHHOMY IIpEIMETY B
COOTBETCTBUHU C LIETSIMH U 33/1a4aMH 00y4€HHUsI, YCTAHOBJIEHHBIMU IIPOIPaMMOIil.

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

IIpeosapumenbroe YTEHUE HANIPABIIEHO HA BBISBJICHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U IIOMCK HUX 3HA4eHUS B CIPABOYHOM JMTepaType. B 4YacTHOCTH, IpH YTEHUM YKA3aHHOU
JIUTEepaTyphl HEOOXOIMMO TOIPOOHEUIITM 00pa30M aHAIU3UPOBATH MOHATHUSA.

Cke03H0e umenue TpeAnonaraeT NpoYTEHUE MaTepruaga OT Havana 10 KoHma. CKBO3HOE
YTEHHUE JIMUTEpPaTypbl U3 NPHUBEACHHOTO CIMCKa JaeT BO3MOXHOCTb CTYACHTY CQOpPMHUPOBATH
CBOJI OCHOBHBIX MOHATUH U3 N3y4aeMOM 001acTu U CBOOOIHO BJIAJETh UMH.

Buvibopounoe — Ha060pOT, UMEET LIENbIO TIOUCK U 0TOOp MaTepuana. B pamkax naHHOTro
Kypca BBIOOpOYHOE YTEHHE, KaK CII0COO OCBOEHUS COJIEpKaHus Kypca, JOHKHO HCIOJIb30BaThCs
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM IO COOTBETCTBYIOLIUM pa3jesaMm.

Ananumuyeckoe umeHue — 3TO KPUTUYECKUI pa300p TeKcTa ¢ MOCIEAYIOUIMM €ro
KOHcIekTupoBaHueM. OCBOEHHUE yKa3aHHBIX MOHATHH Oyzaer Hauboisiee 3()(PEKTHUBHBIM B TOM
cilydae, e IpH YTEHUHU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTp U3
3THX BompocoB chopmynupoBana B @OC B nepeune BonpocoB aisi codecenoBanus. [lepeuenn
3THX BOIPOCOB OTPaHUYEH, IOATOMY BaXKHO HE TOJIBKO COJIEpP>KaHKE BOIIPOCOB, HO CaM IMPUHIUIT
OCBOEHUS JIUTEPATYPhI C TOMOILIBIO BOIIPOCOB K TEKCTAM.

Henbto uzyuaroweco ureHus sABIsETCs INyOOKOE M BCECTOPOHHEE MOHMMAaHHE Y4eOHOMH
nHpopManuu. EcTh HECKOJIBKO PUEMOB U3Y4aOLEro YTEHHS:

1. Urenue mo ajaropuTMmy npeamnosaraeT pazovenne wHbopMari Ha OJOKHU: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHasi MJesl TEKCTa; (pakTWYecKWil MaTepuall; aHajiu3 TEKCTa IyTeM
COIIOCTABJICHUSI UMEIOLUXCS TOYEK 3pEHHs [0 pacCMaTpUBAaEMbIM BOIIPOCaM; HOBU3HA.

2. IlpueM nocTaHOBKHM BOIIPOCOB K TEKCTY UMEET CJICYIOIIHI alrOPUTM:

—  MEUICHHO IPOYUTATh TEKCT, CTAPasICh MOHITH CMBICI U3JI0)KEHHOT0;
—  BBLAEJIMTH KIIFOYEBHIE CIIOBA B TEKCTE;
—  IIOCTapaTbCs MOHATh OCHOBHBIE MJIEH, TOATEKCT U OOIINI 3aMbICell aBTOpA.

3. Ilpuem Te3npoBaHUs 3aKIIOYaeTcs B (POPMYIUPOBAHUM TE3UCOB B BHJIE MOJIOXKEHUH,
YTBEP)KJIEHUH, BBIBOJOB.

K »romy MOXHO [00aBUTh M MHBIE HpUEMbl: IpHEM pedepupoBaHuUsi, IpHEM
KOMMEHTUPOBAHMSL.

BaxHolf cocTaBisitoriel Jit0OOro COJIMIHOIO HAYYHOTO W3JaHMS SIBISIETCS CIIMCOK
JUTEpaTyphl, Ha KOTOpPYK ccbuiaeTcs aBTop. [Ipy BO3HMKHOBEHMM HMHTEpeca K Kakoil-To
oOcyxnaeMoi B TeKCTe IpobiemMe Bcerja ecTb BO3MOXHOCTb OOpaTUTbCS K CIIUCKY
OTHOCsLIeHcs K Hel aureparypsl. B 3ToM ciydae Bcs mpobiema kak Obl pa3OuBaeTcs Ha
COCTaBJISIIOIIME YACTH, KaX/Jas U3 KOTOPbIX MOXET M3ydaThCsl OTAEIBHO OT Apyrux. Ilpu stom
BaXXHO HE TEPSTh U3 BUA OOIIMI KOHTEKCT M HE OIPYXaTbCsl YpEe3MEPHO B JIeTallU, TOTOMY UTO
TaKUM 00pa3oM MOKHO HE YBUJIETh IJIaBHOTO.

IloarotoBka K 5K3aMeHY JOJDKHA MPOBOAMTHCS HA OCHOBE JIEKIIMOHHOIO Marepuala,
MaTepHualia IpPaKTUYECKUX 3aHATUH ¢ 00s13aTeNbHBIM OOpaIlleHneM K OCHOBHBIM Y4eOHHMKaM I10
Kypcy. OTO TO3BOJIUT HCKJIIOYUTh OINMOKM B TOHMMAaHUM MaTepuana, oOOJErduT ero
OCMBICJIEHHE, IPOKOMMEHTUPYET MaTepral MHOTOYMCIEHHBIMH IPUMEPAMHU.

Memoouueckue pekomenoauuu 011 NOO20MOGKU K IK3AMEHY:

Ok3ameH B VIII-m cemecTpe siBisieTcst (OpMO UTOTOBOIO KOHTPOJISL 3HAHUA U yMEHHH
oOyyaromuxcs Mo JaHHOM JUCUUIUIMHE, TOTY4YE€HHBIX Ha JIEKIHAX, IPAaKTUYECKUX 3aHATUSAX U B
nporecce caMoCTOATeNbHOW paboThl. OCHOBOHM [JIsl ONpeNeNeHUs] OLIEHKU CIYXHT YPOBEHb
YCBOEHHsI 0Oy4aroIMMUCS MaTepuana, MpeayCMOTPEHHOro JaHHOW pabouelt mporpammoii K
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9K3aMEHY JOMYCKalTCS CTYICHTHI, HaOpapmue 36 u Ooyiee OasioOB 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-
METOMYECKOMY MATePUATY B 3aKPEIUISIOT TPOMEKYTOUHBIC 3HAHUSI.

[ToaroroBka oOy4aromerocs K dK3aMeHy BKJIIOYAET TPH dTara:

—  camocTosTeIbHas padoTa B TEYCHUE CEMECTpa;

—  HEMOCPEJICTBEHHAs MOJATOTOBKA B JIHM, NPEIIICCTBYIOIIME SK3aMEHy IO TeMaM
Kypca;

— TIOJTOTOBKAa K OTBETY HA SK3aMCHAIIMOHHBIC BOIIPOCHI.

[Ipn moaroroBke K 3K3aMeHy 00ydaroIUMcs LEIeCO00pa3HO UCIOJIb30BaTh MaTepUabl
JEKIUH, y4eOHO-METOJMYECKUE KOMIUICKChI, HOPMATHUBHBIC JIOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JTUTEPATYPY.

Ha sk3amen BbIHOCHTCS MaTepuai B 00beMe, IPeJyCMOTPEHHOM pabouell mporpaMmoi
y4eOHOW TUCIUTIINHBI 32 CEMECTP. DK3aMeH MPOBOJAUTCS B MUCEMEHHOM / ycTHOHU (hopme.

[Ipu mpoBeneHnn sK3aMeHa B MUCHMEHHOU (yCTHOH) (opme, BemylIuil mpernogaBaTeib
COCTaBJIIET 3K3aMEHAIMOHHbIE OWJIEThI, KOTOpbIE BKIIOYAIOT B Ce€Os: TECTOBBIE 3aJaHUS;
TEOPETUYECKUE 3a/laHus; 3a7auyd Wuiu cutyauuu. DopMmMynupoBKa TEOPETHUECKUX 3aJaHUs
COBMA/AaeT ¢ (POPMYIHPOBKOM MEPEUHs dK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEJICHHBIX 10 CBEICHUS
oOyuaronuxcs HakaHyHE SK3aMeHallMOHHOH ceccuu. CojepxaHue BOIMPOCOB OJHOTO Ouiera
OTHOCHUTCS K Pa3IMYHbIM pa3/ieliaM MporpamMmbl C TeM, YTOObI 00Jiee TOJTHO OXBAaTUTh MaTepual
y4eOHOU TUCITUTIITNHBL.

B ayauropun, riae mpoBOUTCS YCTHBIN K3aMEH, JOJHKHO OJTHOBPEMEHHO HAaXOJAUTHCS HE
0oJiee MECTH CTYIEHTOB Ha OJHOTO MpEIoaaBaTess, MpUHUMAIoIIero 3k3ameH. Ha moarorosky
OTBETa Ha OWJIET Ha dK3amMeHe OTBoUTCS 40 MUHYT.

[pu mpoBeieHMM MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ymnbTar ycTHOrO (IIMCHMEHHOT0) 9K3aMEHa BBIPKACTCSI OIICHKAMHU:

Ouenxa «omauunon—om 91 oo 100 6an106 — TeOpeTHIECKOE COZICPKAHNE KYpCca OCBOSHO
TIOJTHOCTBIO, 0€3 TIPOOETIOB, HEOOXOIMMBIE MPAKTHYECKUE HABBIKK pAa0OTHI C OCBOCHHBIM MaTEPHAIIOM
cpopmupoBansl. Bee nperycMoTpeHHbIe porpamMMoit 00ydeHus! yaeOHbIe 3a1aHHs BBITIOITHEHBL, KaUeCTBO
VX BBITIOJTHEHUS OLIEHEHO YMCIIOM OaslioB, OIIM3KUM K MakcCHMabHOMY. Ha sk3ameHe cTyzieHT
JIEMOHCTPHUPYET ITyOOKHE 3HaHKSI MPEeyCMOTPEHHOTO POrPaMMOii MaTepHasia, yMeeT YeTKO, JJAKOHUYHO 1
JIOTWYECKH TIOCIIEIOBATENBHO OTBEYATh HA MOCTABIICHHBIE BOIIPOCHI.

Ouenka «xopouioy —om 81 00 90 6an106 — TEOPETUUECKOE COZIEPAKAHUE Kypca OCBOEHO,
HEOOXOAMMbIE MPAKTUUECKUE HABBIKA Pa0OThI CPOPMUPOBAHBL, BBINOJIHEHHBIE yUeOHbIE 3a/IaHUS COAEPKAT
He3HauMTelbHbIE OIMOKY. Ha sK3aMeHe CTy/IeHT IEMOHCTPUPYET TBEPZOE 3HAHKSI OCHOBHOTO
(porpamMMHOr0) MaTepuaia, yMeeT YeTKO, IPaMOTHO, O€3 CYITIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TIOCTABJICHHBIE BOIIPOCHL

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOPEeTUUECKOE COAECPIKAHUE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOUMBbIE MPAKTUYECKUE HABBIKU PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIE y4eOHbIE 3aJaHusl coJiepKaT rpyobie ommbOku. Ha sk3amene cTyaeHT
JEMOHCTPHUPYET 3HAHWE TOJIHKO OCHOBHOTO MaTepuaia, OTBETHI COAEpKAaT HETOYHOCTH, clabo
apryMEeHTHPOBAHbI, HAPYIIEHA MOCIEeI0BATEIbHOCTD U3JI0KEHHS MaTepHana

Ouenka «neyooenemeopumenvno» — om 36 0o 60 6annoe — TeopeTryecKoe
coJiep’kaHue Kypca He OCBOEHO, HEOOXOAMMbIE MPAaKTUYECKHE HaBBIKH PaOOThI HE
chopMUPOBaHKI, BHITIOJIHEHHBIE Y4EOHbIE 3aJaHUS COAEPKAT IPyObIe OMMOKH, TOTIOTHUTEIbHAS
camocTosiTeNbHAag paboTa HaJl MaTepuaioM Kypca He IPUBEET K CYIIeCTBEHHOMY MOBBIIIEHUIO
KauecTBa BBIMOJTHEHUS YUeOHBIX 3a1aHuii. Ha sk3aMeHe CTyIeHT JeMOHCTPHUpYeT He3HAHHE
3HAYUTENIBHON YacTH MPOTrpaMMHOT0 MaTepuana, CyleCTBEHHbIC OIMOKH B OTBETAaX HA
BOIPOCHI, HEYMEHUE OPUEHTHPOBATHLCS B MaTepuaie, He3HaHUE OCHOBHBIX TOHATUI
JUCIUTLTAHBI

PexoMeHnanmy no HamMCaHui KYPCOBOM PaA0OTEHI
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IIpy moaroroBkKe KypcoBOil pabOThl CTYJEHT NPHOOPETAET HaBBIKK cOOpa,

00pabOTKH, aHANIM3a U U3JIOKEHUS MaTepHalia M0 U3y4aeMOMY MPEIMETY.

N —

—

W N

D

[loAroToBKa KypcoBOW pabOThI
CtyzneHT BBIOMpAET TEMY U COTJIaCOBBIBAET €€ C PyKOBOJUTEIIEM.
3areM CTyAeHT npucTymaer kK coopy uHdopmanuu. IlepBonauanpHOe
NpeCTaBICHHE O TeMe U CTPYKType paboThl MOXHO COCTaBUThH II0
yuyeOHHMKaM, CITPaBOYHUKAM, MOHOTpadusM, CTaThsIM B HAyYHBIX JKypHajax.
Ha »ToM sTame cocTaBisieTCsi U COTIACOBBIBACTCS C IMpEroAaBaTeleM IUIaH
KypCOBOM paboTHI.
CobOpannblii MaTepual (BIMUCKUA TAaOJHIL, TpaduKU) CUCTEMATUZUPYIOTCS B
COOTBETCTBHH C TUTAHOM. [[11aH MOXKET yTOUHSTHCS.
[locne »atoro mwumercs paborta, oOpamiaercs ocoboe BHUMaHHE Ha
o0paboTky wuHpoOpMaluu, €€ aHajdu3 Ha OCHOBE TIOCJICIHHMX JdaHHBIX,
UCTIONB3YsI TAOIHIIBI, TPApUKH, a TAK)KE MATEMAaTHUECKHUN anmapar, €Clid 3TO
11eJeco00pasHo.
CocrasinsieTcst ou6nuorpadust (CIIMCOK UCIOIB30BAaHHBIX HCTOUYHUKOB).

PEKOMEHAYEMASA CTPYKTYPA PABOTHI
TUTYJIBHBIN JIUCT
Conepxanue (11aH paboThI)
BBenenue (mpenMer uccienoBaHusd, 1eidb U €€ pa30MBKa MO 3ajadaM, Kak
TEMa OCBEIllEHa B UCCIIEIOBATEILCKON JIUTepaType, Haubojee akTyalbHbIe
W/WTU CTIOPHBIC aCTICKTHI)
2-3 rnaBbl ¥ naparpadsl (eciau pazdouBka Ha maparpadsl 1enecoodpassa). B
HUX PAacCKpbIBa€TCA CYTh pacKpblBaeMoOl TeMmbl. Marepuan u3araercs
JIOTUYHO, TOClenoBaTeNbHO. JlaHHBIE MPHUBEACHHBIX TaOmUI, TpaduKoB
3aTeM aHAJIM3HUPYIOTCS B TEKCTOBOM (hopme
3akmroueHue (1es1ecoo0pa3Ho HamMcaTh B (hopMe BBIBOJIOB)
Cnucok UCToMb30BaHHOM JIUTEPATYPhl M HCTOYHUKOB (OnbImnorpadwst)

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

uHdopmarmio o0 ydeOHOM 3aBeAeHUM, THe BhImoiaHeHa paborta (Kabapamno-
bankackuii rocyauBepcuteTr uMm. X.M.bepbekoBa), ero moapasaeneHun, KOTOpoe
OCYIIECTBIISIET PYKOBOACTBO (Kadempa HEOpraHWYeCKOW U (PU3NYECKOW XUMUN),
TOYHYIO (OpPMYITHUPOBKY TeMBbI, cBeneHus o0 aBtope (damwmmusi, u. oO.,
aKajgeMu4ecKas Tpyra), Kypc, HHCTHTYT. Kpome TOro, MOKHBI OBITH YKa3aHBI
JIOJKHOCTh, y4Y€HAsl CTETICHb WJIM YYEHOE 3BAaHHUE HAYYHOTO PYKOBOIMUTEIS, €TO
dbamunus, u.0., Mecto (r. Hanbuuk) u rog Hanucanus pedepara.

Hayunbiii anmapat kypcoBoil paOOThl JOJKEH OTBEYaTh TPEOOBAaHMSIM,

MIPUHATHIM B pab0Tax HAYYHOT'O COJIEPKAHUS.
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Hcnonw3oBanue B TEKCTE KypcOBOM pabOThl LMTAT, HAWOOJiEe Ba)KHBIX
(GaKkTOB M CTAaTUCTUYECKUX IOKa3aTeled, 0COOCHHO Taliull, a Takxke rpadukKoB
JOJKHO OBITh MOAKPEIJICHO CChUIKOM Ha MCTOYHUK JTMOO BHU3Y CTPAHUIIBI, JTUOO B
KOHIIe paboThl B crnenuanbHoM pazzaene. I[lpumepsr: CumopoB M.H. Cdepa
mnatHeiX yeayr B PO. M., Crynent, 2009, C.34; BanoBa .M., yka3. cou., c. 45
(ecnmu  cchlIka JaBaniach  paHee). [l MHOCTpaHHBIX UCTOYHUKOB MpHU
HEOJHOKPATHBIX CChUIKaX yKasbiBaeTcsa: Op. cit u ctpanuna. Ilpu ccpiikax Ha
CTaTbd B TEPUOJAMYECKUX H3JAHUSX BHAYAJC YKa3bIBAE€TCS aBTOP M Ha3BaHHE
CTaThH, a 3aT€M B CKOOKaX — BBIXOJIHbIC JJaHHBIE COOCTBEHHO HM3JIaHUS /*KypHaa,
razeTbl, COOpHUKA/.

Cnucok nurepatypbl U ICTOUHUKOB MPUBOJAUTCS B KOHIIE KypCOBOM pabOTHI
U cocrtapisieTcs: 100 B aipaBUTHOM TOpsiAKe, MO0 C pa3OMBKOW MO XapakTepy
U3JIaHui /oQuIManbHbIe JOKYMEHTHI, MOHOTpaduu, CTaThbH, CTATUCTUYECKHE
UCTOYHUKHU, TIepuouka, MHTEpHET.

OO0BEM paboThl U CPOKH €€ c1auu

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 BECEHHEM CEMECTpe —
1o 1 mas. OdopmieHHas paboTa caaeTcs MpenoaaBaTeio.

Jlo Haydana 3a4eTHOM CEeCCHMU HAay4YHBIH PYKOBOJIUTEIHh MPOBEPSAET paboTy U
BBICTABIISIET OLIEHKY B (hopme 3adeta. [JopaboTka 4MCTOBOrO BapuaHTa C IIEJBIO
yCTpaHEHHUs UMEIOIINXCA HeIOCTATKOB B MPUHIIUIIE BO3MOKHA, €clii paboTa caHa
B YCTaHOBJICHHBIE IEKAHATOM CPOKH.

8. Mamepuaﬂbno-mexuuuec'xoe obecneuenue 0ucuummubt

1.1. TpeOoBaHHusI K MATEPUAIBHO-TEXHHYECKOMY O0ecIeYeHUIo

Jns peanuzanuu paboueil mporpamMmbl JUCLUIUIMHBI UMEIOTCS CIIELUAIbHbIE TOMEIEHHs IS
[IPOBEACHUS 3aHATUH JIEKLIMOHHOTO M CEMHHAPCKOIO THIA, T'PYNIOBBIX U HHIUBUAYaJIbHBIX
KOHCYJIbTAllMi, TEKYLEro KOHTPOJIsI M MPOMEXYTOYHON aTTeCTalluy, a TaKKe MOMEIIEeHUs A
CaMOCTOSATEJIbHOW pabOThl U OMEIEHUS JUIsl XpaHEHUs U MPOPHUIAKTHUECKOTo 00CITyKUBaHUS
oOopynoBanus. CrienuajibHble IOMEIIEHNs YKOMITJIEKTOBAHBI CIIEUATN3UPOBAHHON 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—HarJ’IH,Z[HLIe nocoous. Ilo gucuuiuinHe «Heoranudeckas XuMHS»
HMCIOTCA NPC3CHTALIMU IO OTHACIBbHBIM TEMaM KypcCa, IMO3BOJIAIOIINC Hanboee B(I)(I)CKTI/IBHO
OCBOHTH Hpe,Z[CTaBJ'IeHHHﬁ y‘le6HBII>i MaTcpurall.

HpI/I IMPpOBCACHNUN 3aHATHH JIEKITUOHHOT o/ CCMHUHAPCKOTO TUIIA 3aHATUH HCIOJIB3YHOTCS:
JUUECH3UOHHOE NPOZPAMMHOE 0DecneueHue:

IlepeyeHb JTUIEH3MOHHOTO NMpOorpaMMHOro odecneuenus 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 CpeCTB aHTUBUPYCHOM
3aIIUTHI

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

Poccniickas
®Denepauus

12 mecsies

1300

Jlunien3ust Ha 0PrICHOE TPOTPaMMHOE
obecrnieueHue
MoitOduc CrannapTHbIi

Poccuiickas
®denepanus

06eccpovHO

1300

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

Antumnaruat BY3 (2000 mpoBepok)

Poccuiickas
®denepanus

12 Mmecsien

JlutieH3us 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
YHUBEpCaIbHas CUCTEMA IS
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

IIpaBa Ha mporpaMMHOe oOecrieueHHE
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 MecsiieB

15

[IpaBa Ha mporpamMMHOE obecrieueHue
JUIsL BeIGHUS! OyXTrajaTepcKoro 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 s 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

JUJIS CTYIEHTOB ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS CO3JIaHBI CIICIAATbHBIC
YCIIOBUS JUIS TIONydeHUsT 0Opa3oBaHMs. B Iensx JOCTYITHOCTH TIOJNYYCHHsI BBICIIETO
oOpa3oBaHUs MO 00pa30BaTEIILHBIM IMPOrpaMMaM HWHBAIUIAMH U JIUIIAMH C OTPaHUYCHHBIMHU
BO3MOYHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM 00ECIIeUnBAETC:

1. AnbprepHaTHBHas Bepcus odunuanbHOTO caiita B cetm «MHTepHeT» AA
c71a00BUIAIINX;

2. JIns vHBAJIMIOB C HAPYIICHUSAMU 3peHUs (CI1ab0BHUIAIINE, CICTIHIC)

- IPUCYTCTBHE ACCHUCTEHTa, OKAa3bIBAIOLIEr0 00ydaromeMycss HEOOXOAUMYIO MOMOIIb,
nyOIupoBaHUE BCIyX CIPaBOYHON HMHGOPMAaLMKM O PACIUCAHUM YYEOHBIX 3aHATUN; HaU4He
CPEICTB JUISl YCUJICHHS OCTaTOYHOrO 3pEeHHs, OpalaeBCKONl KOMIIBIOTEPHONW TEXHHKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBU3YaJbHOTO JOCTylna K HWH(OpPMAalUH, MPOrpaMM-
CHUHTE3aTOPOB PEUH U JAPYrUX TEXHUUYECKUX CPEJICTB MpueMa-nepenaun yueOHoil nuadpopmMaiuu B
JOCTYIHBIX (popMax AJisi CTYJCHTOB C HAPYIICHUSAMHU 3PEHUS;

- 331aHUA JUIsI BHITIOJTHEHUS HAa SK3aMEHE 3aUUTHIBAIOTCSI ACCUCTEHTOM;

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

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

- Ha DJK3aMEHE IMPHUCYTCTBYET AaCCUCTEHT, OKa3bIBAIOIIUNA CTYACHTY HE0OXO0JUMYIO
TEXHUYECKYI0 TOMOIIb C YYeTOM HWHAMBHUAYaJIbHBIX OCOOCHHOCTEH (OH TOMOTaeT 3aHATh
paboyee MecTo, MepeABUTATHCA, MPOYUTATh U OPOPMUTH 3a/IaHUE, B TOM YHCIIE 3aIUChIBas MO
JTMKTOBKY);

- 9K3aMeH MPOBOJIUTCS B MTUCbMEHHOU dopMme;

4. Jlns VMHBAIMIOB M JIMIl C OTPAHHMUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBBS, HUMEIOIINX
HapyIIEeHUsT OIMOPHO-JIBUraTeNIbHOTO ammapaTa, CO3JaHbl MaTepHaTbHO-TEXHUUYECKUE YCIOBUS
obecreunBaroe BO3MOXKHOCTh OECHpPENMATCTBEHHOTO JOCTyma OOyYaromuxcsi B y4eOHbIE
MOMEIIIeHUs, O0ObEKTy MUTAHUS, TyaJeTHbIEe U JPYrue TMOMEIICHUs YHHUBEPCHUTETa, a TakKke
npeObIBaHUS B YKA3aHHBIX MOMEUIEHHUSIX (HATHMYNE PACIIUPEHHBIX TBEPHBIX IPOEMOB, IOPYIHEH
U IPYTUX NPUCTIOCOOICHUI).

- THCbMEHHBIE 3aJaHUS BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00eCTIeYeHUEM WIIH HAJUKTOBBIBAIOTCSI ACCHCTEHTY;

- 10 >KEeNIaHUIO CTYACHTa YK3aMEH MPOBOIUTCS B YCTHOU (hopMme.
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OOyuaromuecs: U3 YUCIIa JUL C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI 00ECIICUEHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMi B (opMax, aAalTHPOBAHHBIX K OTPAHUYCHUSM
UX 3/10POBbSL.
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JUCT UBMEHEHU (JIONNOJIHEHU)

IIpuioxenue 1

B pabouyro Imporpammy o JucturuirHe «HeopraHudeckas XuMush» 1o HalpaBIICHUTO
noarotoBku 04.03.01 — Xumus; [Tpoduns Heopranuyueckass XuMust 1 XUMHESI KOOPIMHAITMOHHBIX
coeuHeHui; @uznueckast xumust Ha 2022-2023 y4eOHbIN 101

Neni/m

JuemenT (myHkT) PII/{

IlepeueHb BHOCUMBIX
H3MeHeHui (10noJTHeHui)

IIpumeyanue

3aBeayromuii Kapeapoi

OO6cyxeHa U peKOMEH0BaHa
buznueckor XUMMUHU TPOTOKOIT No

Ha 3acefaHuu Kadeapbl HEOPTraHUYECKOU U

or" " 2022r.

/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 6annos 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
Buinonnenue  camocmoamenvnwix
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
(periTUHTOBO¥M Pesynerar TpeboBanust ypoBHIO chOPMUPOBAHHOCTH KOMIIETCHIUH
oK) OCBOEHUS
OOyJaroImuiicss OCBOMJI 3HAHUS, YMEHHUS M HABBIKM BXO/IAIINE B COCTAB
KOMITETEHITHIA:
-CITOCOOHOCTBIO aHAIIM3UPOBATh u HMHTEPIPETUPOBATH
pe3yiabTaThl XUMHUYECKUX IKCIIEPUMEHTOB, HAOIIOCHUN 1 N3MEPEHU I
(OIIK-1);
- CIMOCOOHOCTBIO TIPOBOJUTH C COOJIIOJIGHUEM HOPM TEXHHKHU
0€30MacCHOCTH XUMUYECKHH SKCTIICPUMEHT, BKJIIOYAasl CHHTE3, aHAJIM3,
W3y4YECHHE CTPYKTYphl W CBOWCTB BEIIECTB M  MaTepHaJoB,
33(?;‘*0 vcClleIoBaHKe mpoleccos ¢ ux ydactueM (OIIK-2);
62-70 Hporenypet - CIIOCOOHOCTBIO TIPUMEHSATh PACYETHO-TEOPETHUECKUE METOIBI
32?{3;2) JUIS. U3Yy4EHHS] CBOMCTB BEILECTB U npoueccols C UX Yy4YacTHEM C
WCIT0JIb30BaHUEM COBpEMEHHOH BhrunucauTeabHoM Texauku (OI1K-3);
-CIIOCOOHOCTBIO IJIAHUPOBATH paboThI XUMHUYECKON
HaIpaBJIEHHOCTH, 00pabaThIBaTh M HHTEPIIPETUPOBATH IOJTYYCHHBIC
pe3ynbTaTbl €  MCIHOJIb30BAHUEM  TEOPETUYECKUX 3HAHUW U
MPaKTUYECKUX HABBIKOB PEIICHUS MaTeMAaTHUYECKHX U (U3HYECKHX
3amau (I1K-4);
-CIIOCOOHOCTBIO TPEACTABIATh PEe3yNbTaThl CBOEH pabOTHl B
YCTHOH M THUCHhMEHHOW ¢opMe B COOTBETCTBHM C HOPMaMH U
IpaBUJIaMHU, IPUHATHIMU B IpodeccnonanbHoM coobuiectse (ITK-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. OOyJaroIUiicss MOXKET IOMYCTUTh HEKOTOPBIE HETOYHOCTH,

IIpuioxenne 3
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3a4era) HEerpyObIe OLIMOKH, 3aTPYIHATHCS B U3JIOKECHUM MaTepuaia, HO IPaBHIbLHO
OTBEYaTh HA 33J]JaBaEMbIC €My BOITPOCHI.
Mmenee 36
6aiia He 3auTeHo | KommereHuun He copMUpOBaHEI

«3aumeno» BbICTaBIsETCS O0O0ydJaromeMmycs,

MNpOACMOHCTPHUPOBABIIEMY IIOJHOC, BCCCTOPOHHEC, OCO3HAHHOC IIPaBHUJIBHOC 3HAHUC

nporpaMMHOTIO MaTrcepuaja W HU3JOKHUBIICMY OTBET JIOTMYHO, TI'PaMOTHO, Y6GHI/ITCJ'[BHO, IrOTOBOTO K z[anLHeﬁmeMy HpO(l)eCCI/IOHaJ'[BHOMy

COBCPIICHCTBOBAHMUIO.

HpI/I OTBETC O6y‘-IaIOHII/II\/'IC$I MOKET OOIMYCTUTb HEKOTOPBIC HCTOYHOCTH, H€FI)Y6I)I€ OHII/I6KI/I, 3aTPYAHATBCA B CaMOCTOSATCIIBHOM H3JIOKCHUH
Marc€puraia, HO MpPaBHUJIIbHO OTBCYATH Ha 3aJaBaCMbIC €MY BOIIPOCHI, B PE3YJIbTATC HABOAANIUX BOIIPOCOB C IMMOMOMIBIO MPENOAaBaTC/IA UCHPABIIATH

JOMYIICHHBIC OIIMOKHU ¥ HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABICHO oOOyuarouiemMycs, OOHapyKHBIIEMY HENOJHOE, HEOCO3HaHHOE 3HaHUE Y4eOHO-IPOrpPaMMHOTO
Marepuana, JOMyCKaloleMy rpyoble OmMOKH, HECTIOCOOHOMY CaMOCTOSATEIbHO H3JIOKUTH OTBET HA BOMNPOC, OTBEYAIOIIEMY HENpPAaBUIBHO WM HE
JAIONIEMy OTBET Ha 3aJaHHBIE BOMPOCHL. JleMOHCTpHUpyeMblii ypOBEHb 3HAHHI HE MOXKET OBITh MPH3HAH JOCTATOYHBIM I TPO(eCcCHOHATBLHOMN

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 3TanamMu (POPMUPOBAHHUS KOMIIETCHIIMHA TPU M3YYEHUH CTYACHTAMHU UCIHMIUIMHBI SBISIOTCS IMOCIENOBAaTEIbHOE (POPMUPOBAHUE
pe3yabTaToOB OOyUeHHs MO TUCHUIUIMHE. Pe3ynbTar arrecTanuu oOydYaromIMXCsl HA Pa3iiMyHBIX ATanax (GOPMUPOBAHHS KOMIIETECHIIMH TOKa3bIBAcT
YPOBEHb OCBOEHHUSI KOMIIETEHIIMH 00yJaroUUMUCS.

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 10 TPAAMIMOHHOI NATHOANJIBLHOM 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
aHaMM3upoBaTh | WIAHHPOBAHKA MHTEPNPETUPOBATH MHTEPNPETUPOBATh | UHTEPHPETUPOBATH MHTEPIPETUPOBATH
u OKCIICpUMCHTA, 5 pE3yIbTaTEhI, HO | pe3ylIbTaThl pEe3yIAbTaThI PE3yAbTATEI
uHTepnpeTupo | TOCTPOCHIE MOLCIeH JOITyCKAET HETOYHOCTH | SKCIIEPUMEHTA,  HO | DKCIIEPUMEHTA.  3HAeT | XUMUYECKAX
M3y4aeMBIX 00HEKTOB
BaTh 1pu IJIaHUPOBAHUH | NOMYCKAET 3aKOHOMCPHOCTH SKCIICPUMECHTOB,
pe3ynabTaThl ~MCETOZBI 9KCIICPUMCHTA, HETOYHOCTH B | IPOTEKAaHUsI XUMHYECKUX | HaOJIFOAECHUN u
XUMHYeckux | cAeTeMatusaiun - u OmMOKK MPH AHATM3E | pacyeTax — CBOWCTB | MPOLECCOB C YHACTHEM | y3mepeHHuii.
SKCIEPUMEHTO anaimsa 1 CHCTCMATH3ALMH | BCIICCTB. BEIIECTB PasIMMHON | 3pger  3akoHOMEpHOCTH
B, HAOJIFOICHHIA pe3ylbTaToB pe3yIbTaToB [IPUPOJLL, HO JOHYCKACT | 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 3aJa4u, | BEIOOpP CPENCTB pELIeHUs | aHATM3HUPOBAThH
OKCIICPUMEHT Ha PEIYIBTATHI HMUTUPYIOIHEC KOHKPCTHBIX 3a1a4 | pE€3yJIbTAaThl OTACIIBbHBIX
OCHOBE aHaJI3a OTHOCHUTEIHHO peanbHBIE  cUTyaluu | MpodeccuoHamTbHON JTaIoB HaYYHBIX u
JIMTCPATYyPHBIX IMPOCTBIX XUMHNYCCKUX N3 IMPaKTUKU HUP ACATCIIBHOCTH HAa OCHOBE | HAYYHO-TCXHOJIOTHUYCCKUX
TAHHBIX, MIPOIIECCOB C TEOPETHUECKUX WCCIIEZIOBAaHUI Ha
aHaJIN3UPOBATH U MCIIOJIH30BAHUEM TIpecTaBIeHU I MpeJMET UX COOTBETCTBUS
000011aTh 00IIUX TPECTaBICHUIA TPaIUIMOHHBIX U HOBBIX | TEOPETUYECKUM
pe3yabTaThl Y 3aKOHOMEPHOCTEH, pazaenoB XUMUHU MPEJCTaBIEHUIM
OKCIICPUMCEHTA, HN3y4acMBbIX B paMKax XUMHYECKOH HAYKU,
hopmynrpoBaTh 0a30BBIX XUMHIECKHX YMEET MPOBOAUTH 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 CniocoO¢eH MpoBeCTH
-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 JKCTIEpUMEHTA c CIOCOOBI MeToax CYIIECTBYIOUMX METOAAX (ECHOMEHOJIOTHYECKUX |
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
~pOTHO3NPOBATH METOAMKE; aHaJIU3 pac@poBbIBATH OCHOBE aHaJn3a MOIENTH Uil ONHCAHHUA
PasBUTHC 1 OLCHKY MTOJy4EHHOI0 HOJTy4aeMble COBOKYITHOCTH 9KCIIEPUMEHTAIIBHBIX
aBAPHIHBIX CHTyallH BEILIECTBA OJHUM U3 IKCIIEPUMEHTAJIbHBIE | MOJTYYEHHBIX JaHHBIX u
C HOSMIMH CTaHJApTHBIX JaHHBIE U 9KCIIEPUMEHTAJIbHBIX MIPOTHO3UPOBAHUS
MCTOZIOOrH prCKa. METO/I0B, JOIYCKaeT COIIOCTABJISATh UX C JaHHBIX U SABIICHUH W CBOICTB,
OTZAENbHbIE OIINOKN JUTEPATYPHBIMU (bopMyTUpOBaTh YaCTHBIE | JIENaTh 000CHOBaHHbBIE
npu ohOpMIICHUN 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 aHalu3a pe3yyibTaToB | 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  BEHIECTB 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
HCIOJIb30BAHUE 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 ¥ IPOLIECCOB ¢ | OOECTIEUeHHE 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 monHoil | 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 IPOrpaMMHOIO | 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 TUTAaHUPOBaHUE pabOTHl | MPUEMBI INTAHUPOBAHUS
IUTAHUPOBATh HHTCPIIpECTAlINHN HHTEPIIPpCTAINN HHTCPIIpETalluHu XUMHAYECKOU SKCIIEpUMEHTA
paboThI pe3ynbpTaToB pPE3ynbTaTOB pe3ynabpTaToB HAIPaBICHHOCTH, XUMHYECKON
XUMHAYECKOUI XUMHUYECKHUX XUMHYCCKHUX XUMHUYECKUX crocoOb1 00paboTKM 1 | HAIIPaBJICHHOCTH,
HAITPaBJIEHHOCT | HAOMIOAEHUH C HaOIOACHNH HaOJII0ICHU UHTEPIIPETALINT crocoObl 00paboOTKH 1
1, 00pabaThI- HUCIIOJIE30BaHUEM MOTYYCHHBIX HHTEpIpETALNN
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 9acTU9HO | YMEET IpH MOMOIIHN YMeeT caMOCTOATENBHO ‘YMeeT B IOIHON Mepe
NpakTHYecKnux | -00pabarbiBaTh 00pabaThIBaTh KOJLIer o0OpabartbIBaTh CaMOCTOATENLHO
HaBBIKOB JKCIIEPUMEHTAJIbHBI SKCIIEpPHMEHTabHBIE | 00padaThIBaTh DKCIEPUMEHTAIbHBIE 00pabarbIBaTh
peleHus € JaHHbIE JAHHbIE XUMHUUECKON | DKCIIEPUMEHTAJIbHBI | TaHHBIE XUMHUYECKON 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
aIMmpoOKCUMALIMHU 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 0a30BBIMHU 3HAHUSMH 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 padOT MJIAaHUPOBAHUH padOT
buzuku pu bu3uku npu XUMHUYECKON XUMUYECKON
IJTAHUPOBAHUHU MJIAHUPOBAHUU HaIpPaBJIECHHOCTH HAaIpPaBJIECHHOCTH;
paboT XUMHUYECKOH paboT XUMHUUYECKOU
HAIpPaBJIEHHOCTH HAIPaBICHHOCTH
OIIK-6. 3HaTh: Hesnaer | He 3naer 3Haer ¢ oMOUIBIO 3Haer XopoIo CIIOCOObI | 3HAET B MOJNHOK Mepe
Cnocoben -CII0COOBI CTaHJapTHBIE (POPMBI | KOJIIEr CITOCOOBI IpEICTaBICHUS 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 COOTBETCTBMH C HOPMaMu | CTaHJAApTHOU popme B
MUCEMEHHOH cTaHAapTHOU hopme CTaHJApTHOU (hopMe | U IIpaBHIIAMH, COOTBETCTBHH C HOPMaMH
dbopme B B COOTBETCTBHH C B COOTBETCTBHUHU C IPUHSTHIMU B Y TIpaBUJIAMH, TIPUHSITHIMA
COOTBETCTBUM | HOPMaMu HOPMaMH npohecCHOHATLHOM B IpO(eCCHOHATBHOM
¢ HOPMaMH 1 IIpaBHIIaMH, TIpaBUIIAMH, coobuiecTe coobuiecTe
NPABIITAMH, MPHHATHIMH B NPUHSATHIMH B
[IPHMHATEIMH B poheccroHaIbHOM po¢)eCCHOHATHPHOM
Cco0011IeCTBE Cco0011IeCTBE
npogeccuoHan YMerb: He ymeer | Ymeer nuiib YMeer ¢ NoMOoIIbI YMeeT caMOCTOSITENBHO YMeeT B OJIHOM Mepe
bHOM -IIPEACTABIIATH YaCTUYHO, KoJuTer MPEACTABISATh CaMOCTOSITEIIBHO
coo01ecTse Pe3yabTaThl paboOTHI HUCIIBITBIBAET MIPEACTABIIATH pe3ynabTaThl paboThI B peACTaBIIAITh

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 MPABUIIAMU, 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 Biageer B monHoi mepe
-HaBBIKAMHU BJIaJICET IIpE3CHTAllMH I10 HaBbBIKaAMHA HaBbIKaMM ITPE3CHTAIMN | HaBbIKaMH IIPE3CHTAIUU

MPE3ECHTALNH T10
TeMe paboThI B
YCTHOH U
MMUCBMEHHOH (hopMe B
COOTBETCTBHH C
HOpPMAaMH H
MpaBUJIaMH,
MPHHSATHIME B
npodeccuoHaTbHOM
coo01ecTBe

TeMe paboThI B
YCTHOH.

MPE3CHTAINH 110
TeMe paboThI B
YCTHOM U
MMACEMEHHOU opMe B
COOTBETCTBHH C
HOpPMaMH U
MpaBUJIaMH,
NPUHSTHIMY 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 MHUCHbMEHHOMN
(hopMe B COOTBETCTBHH C
HOpMaMHU | MIPaBUIIAMH,
MIPUHSTHIMH B
npodeccrnoHaIEHOM
coobmrecTBe
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