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1 I_[em, H 3aJa91 0CBOCHUA JUCHUIIJINHBI.
[IporpaMmma nmuUCHMIUIMHBI cOCTaBieHa Ha ocHoBe TtpeboBanuit OI'OC BIIO mo
HanpasieHuto noarotoBku 04.03.01 Xumus. Ilpeqnaznadena st 6akaaaBpoB, 00yYarONIMXCs
110 IporpaMmam «BbpICOKOMOIEKYIISIPHBIE COEAMHEHUIN»

e ocBOCHHS AUCIUIUIMHBL:  [[e7hI0 OCBOCHUS IUCIUILTUHBI SBJISIETCS TEOPETHUYESCKASI
U TIPAKTHYECKas MOATOTOBKA CTYIEHTOB IO OCHOBHBIM ((hyHIaMEHTaIbHBIM) pa3/iesiaM o0mei u
HEOPraHMYECKOW XMMHUU C YYETOM COBPEMEHHBIX TCHACHIIUI Pa3BUTHS XUMUYECKON HAYKH, YTO
obecrnieunBaeT penieHue 3a1ad Oyayniei mpopeccHoHaTbHON ASSITETLHOCTH.

3apaum: 3agayaMy HEOPraHUYECKON XUMUH SIBJISIOTCS U3YUCHHUE:

- COBpCMCHHBIX HpeI[CTaBJ’ICHI/Iﬁ O CTPOCHHUH BCUICCTBA, O 3aBUCUMOCTH CTPOCHUA U CBOICTB
BEIIIECTB OT IMOJIOKEHUS COCTABIISIONIMX MX 3JIeMeHTOB B [lepuonnyeckoii cucteme u
XapakTepa XUMUYECKOU CBSI3H;
- IPUPOJIbI XUMUYECKUX PEAKIIHIA, HCIIOJIb3YEMbIX B TIPOM3BOJICTBE XUMUYCCKHUX BEILIECTB U
MaTCpraIOB, KHHCTHYCCKOI0O U TCPMOJUHAMHUYCCKOI'0 NIOAX0A0B K OIMMCAHUTIO XUMHUYCCKUX
IPOIIECCOB C IEJIBI0 ONTUMH3AIMH YCIOBUH MX MPAKTHUECKOW peaTn3alluu;
-BaXHEUIIINX CBOMCTB HEOPraHUYECKUX COCIMHEHHUI U 3aKOHOMEPHOCTEN X U3MEHEHUS B
3aBUCUMOCTH OT TIOJIOXKCHHUSI COCTABISIONIMX WX dJieMeHTOB B [lepuoanmyeckoi cucreme.
[TOATOTOBKA  CIENMANMCTA  YIOBIETBOPAOIEro  TpeGoBanusm  MPOPECCHOHATBEHOTO
crangapta «llemgaror (memaroruueckas AESTEILHOCTh B cepe TOIIKOIBHOTO,
HayaJbHOrO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooOmero oopa3oBaHUs)
(BocnMTaTeNb, YYMTENb)» YTBEPKIAEHHBIM mnpukazoM Muntpyna Poccun ot 18
okTsa0ps 2013 r. N 544n

2 Mecro aucuumiunsl B crpykrype OOII BITO

JucnuriauHa OTHOCUTCS K 00s3aTenbHOM yacTu yueoHoro mukia — b1.0.06.01 moxyns
«XUMHS» ¥ OCHOBBIBACTCS Ha 3HAHUSIX, HABBIKAX U YMCHHUSX, IPHOOPETCHHBIX B PE3yJIbTaTe
OCBOCHHS XUMHUH, PU3UKH U MATEMaTHKH B CPETHEH MIKOJIE. Y CTIEITHOMY OCBOSHHIO
JMCIUILIHHBI COMTYyTCTBYET MapajuleIbHOE H3ydeHHe (U3UKH U MaTEMaTHKH KaKk 0a30BbIX
€CTeCTBEHHOHAYYHBIX JHUCITUTIINH.

Wzyuenne mucummmuabl «Heopranudeckast XUMHs» Kak IPEALISCTBYIONIEH COCTABISET

OCHOBY JIaJIbHEUIIIETO OCBOSHHSI CISTYIONNX AUCIUTUINH: «Du3uueckast ¥ KOJUIOUIHAS XUMUS»,
«AHAIATUYCCKAS XUMUSD).

N3yuenne paHHOW AMCHUILIMHBI HAMpPAaBJICHO HAa OCBOCHUE OOOOIIEHHBIX
TPYJIOBBIX (PYHKITHI
I[IC «llemaror (memaroruueckas JeATEIbLHOCTh B cdepe TOIIKOILHOTO,
HayaJbHOrO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooOIero oopa3oBaHUS)
(BocnMTaTeNb, YUYMTEIb)» YTBEP>KIAEHHBIM mnpukazoM Muntpyna Poccun ot 18
okTsa0pss 2013 1. N 544 OT® - Ilemaroruueckas AesATEIBHOCTb IO
MIPOCKTUPOBAHMIO M pealln3aliii 00pa3oBaTeILHOTO MpoIiecca B 00pa30BaTEeIIbHBIX
OpraHM3aIygIX JOMIKOJBHOTO, HA4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHero
o01miero oOpazoBaHus



3 TpeOoBaHuA K pe3yibTAaTaM O0CBOEHMSI COAECPKAHUA TUCHUIIMHBI
3.1.2s1eMeHTHI 0011eKYIbTYPHO-TIpO(eccuoHabHbIX KoMmnerenuui (OIIK),
¢GopMupyeMbIX TAHHOH M CIUILJINHOM
OIIK-1. CiocobeH aHaIM3UpOBaTh M HHTEPIIPETUPOBATH PE3YIbTAaThl XUMUUYECKHUX
HKCIIEPUMEHTOB, HAOIIOACHUIN 1 U3MEPEHUI

OIIK-2. CnocoGeH mpoBOAUTH C COOTIOIEHUEM HOPM TEXHHUKH 0€30MacHOCTH
XUMHUYECKHUM SKCIIEPUMEHT, BKIIIOUasi CHHTE3, aHaJIN3, U3y4E€HUE CTPYKTYPhI U CBOMCTB BEILIECTB
U MaTepUaloB, UCCIIEIOBAHHE MTPOLIECCOB C UX YUaCTHEM

OIIK-3. Cnocob6eH NpUMEHSTh PaCUE€THO-TEOPETUUCCKUE METOABI JIsl H3YICHHS
CBOICTB BEILIECTB U MPOLIECCOB C UX YYACTHEM C UCIOJIb30BAHUEM COBPEMEHHOM
BBIUMCIUTENbHON TEXHUKU

OIIK-4. CnocoOeH m1anupoBaTh paboThl XMMHUECKOIN HAIpaBIEHHOCTH, 00padaTbiBaTh
Y MHTEPIIPETUPOBATH MOJIYUYECHHBIE PE3YIbTAThl C UCTIOIB30BAHUEM TEOPETUUYECKUX 3HAHUM U
[PAKTUYECKUX HaBBIKOB PEIICHUS MaTEMaTHUECKUX U (PU3NYECKUX 3a]1a4

OIIK-6. Cioco0OeH npeacTaBIsTh pe3ylbTaThl CBOCH pabOThI B YCTHON M MHUCbMEHHOM
¢dopMe B COOTBETCTBUHU C HOPMAMH U TPaBUIIAMH, TPUHATHIMU B IPO(EeCCHOHATBHOM
€00011IeCTBE

3.2.Pe3yabTaTnl 00pa3oBanusi, GopMHpPyeMoOro JaHHOH JMCUMILINHON
3.2.1.B pe3yabTaTe 0CBOCHHS AUCHUIIIMHBI 00YYAIOUIUIICS 10JI2KEH 3HATh!

-OCHOBBI COBPEMEHHBIX TEOPHU B 00JIACTH HEOPTaHMYECKOW XUMHHU U CIIOCOOBI HX MPUMEHEHHS
JUTSL PEUICHUST TEOPETUIECKUX U MIPAKTUIECKUX 3a/1a4 B JIFOOBIX 00JIACTSIX XUMUH;

-OCHOBHbBIE TIOHATHS U 3aKOHBI XUMHUH, TEPMUHOJIOTHIO U HOMEHKJIATYpy BaKHEHIINX
XUMHAYECKHUX COEINHEHHIA;

- COBpEMEHHbIE MTPEJCTABICHHS O CTPOSHUH aTOMOB, MOJIEKYJI U BEIIECTB B Pa3IHMUHBIX
arperaTHBIX COCTOSIHUSX;

- IPUPOJY ¥ TUIIBI XUMUYECKOH CBA3H;

- METOAOJIOTHIO TPUMEHEHHS TEPMOIMHAMUYECKOTO M KHHETUYECKOTO ITOIX0/I0B K OTMCAHHIO
XUMHYECKHX MPOLIECCOB;

- cnenu UKy CTPOSHUS U CBOWCTBA KOOPIMHAIIMOHHBIX COEIMHEHHIA;

-XapaKTEePUCTHKY HJIEMEHTOB M UX BaXHEHUIINX COEINHEHHH,

- 3aKOHOMEPHOCTH U3MEHEHUS (PU3NKO-XUMHUECKUX CBOWCTB MPOCTHIX M CIOKHBIX BEIIECTB B
3aBHCUMOCTH OT IOJIOKEHUS COCTABIISIOIINX UX 31eMeHTOB B [lepuoanueckoii cucreme;

- OCHOBHBIE TPaBHUJIa OXPaHbI TPY/Ia K TEXHUKNA O€30MaCHOCTH NIPU padOTEe B XUMHUYECKON
nabopaTtopuun

3.2.2.B pe3yabTare 0CBOCHHSI NTUCHHUILINHBI 00y4aIOIIHIiCS J0IKEH YMeTh:
-CaMOCTOSATCJIBbHO CTAaBUTH 3aaa4y UCCIICAOBAaHNUA B XUMHYCCKUX CUCTEMAX, BBI6I/IpaTI)
ONTUMAJIbHBIE TIYTH U METO/bI pEIIEHUs MO00HBIX 33124 KaK 3KCIIEPUMEHTAIBHBIX, TaK U
TEOPETUYECKUX;
-00CyKJaTh pe3yIbTaThl UCCIEI0BAaHUM, OPHEHTUPOBATHCS B COBPEMEHHOM JIUTEpaType 110
HEOPraHNYECKON XMMUH, BECTH HAYYHYIO JUCKYCCHIO 10 BOIIPOCAM HEOPTaHUYECKON XUMHH.
paboTaTh ¢ XUMUYECKHMMHU PEaKTUBAMH, PACTBOPUTEINSIMH, Ta00PATOPHBIM XUMUYECKHM
00opyoBaHUEM;
- IPOU3BOJIUTH PACUETHI, CBSI3aHHBIE: C IPUTOTOBIEHUEM PAaCTBOPOB 3a/1aHHOM KOHIIEHTpAlVH,
OIpeIelIEHNEM TEPMOJINHAMUUECKUX U KHHETUYECKUX XapaKTePUCTUK XUMUUECKUX MTPOLECCOB,
OTIpeIeIEHUEM CTEXHOMETPUH XUMUYECKUX PEaKIHid, ONIpe/IeIeHUEM YCIOBUIA 00pa30BaHUs
0CaJIKOB TPYAHOPACTBOPUMBIX BEIIECTB U IP.;
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- UCTIONIb30BATh MPHHIHI IEPHOANYHOCTH U [lepronndeckyio cucteMy JUis IpeICKa3aHus
CBOWCTBA MPOCTHIX U CIOKHBIX XUMHUUECKUX COCTUHEHUI 1 3aKOHOMEPHOCTEH B MX N3MECHEHUH;
- IPOBOJIUTH MTPOCTOH y4EOHO-HCCIIEOBATEILCKUI SIKCIIEPIMEHT Ha OCHOBE BJIA/ICHHS
OCHOBHBIMH NIPHEMaMH TEXHUKH padoT B 1abopaTopu;

- IPOMU3BOAUTH OLIEHKY HOTPEIIHOCTEH Pe3yIbTaTOB (PU3UKO-XUMHYECKOTO IKCIIEPUMEHTA;

- 0pOPMIISITH PE3YIBTATHI SKCIIEPUMEHTATIBHBIX U TEOPETHUECKUX PadoT, POpMyInpOBaTh
BBIBO/JIBL.

3.2.3.B pe3yabTare 0CBOCHUSA IUCHUIINHBI 00Y4aIOUIUIiCS J0JKEH BJIAIeTh:
-OCHOBHEIMHU ITPUEMAMU ITPOBCACHUA (1)I/IBI/IKO-XI/IMI/I‘ICCKI/IX H3MepeHHI>i;
-METOJJlaMU KOPPEKTHOM OLICHKU ITOTPELIHOCTEN IPU ITPOBEACHUN XUMHYECKOT0 KCIIEPUMEHTA;
- TCOPETUUYCCKUMHU METOJAMM OIIMCAaHUs CBOMCTB MPOCTHIX U CJIOKHBIX BEIICCTB HA OCHOBE
3HeKTpOHHOI‘O CTpOCHI/ISI X aTOMOB U ITOJOKCHUS B HepI/IOI[I/I‘-IeCKOf/'I CUCTEMEC XUMHNUYCCKHUX
JJICMCHTOB,
- E)KCHepI/IMCHTaJH)HI)IMI/I METOAaMU onpe[{eneHHﬂ XUMHUYCCKUX CBOﬁCTB nu XapaKTCpI/ICTI/IK
HCOPraHNMYCCKUX COCANHCHUU.
B coorserctBum ¢ mnpodeccuonansueiM - crangaprom  «llemaror (memarormdyeckas
JeATeNIbHOCTh B cdepe JOIIKOJIBHOT0, HA4aJIbHOTO OOIIEro, OCHOBHOIO OOIIEro,
cpenHero oOmero o0Opa3oBaHusA) (BOCHUTATENb, YYHUTENb)» YTBEP>KICHHBIN
npukazoM Muntpyna Poccun ot 18 oxtabps 2013 r. N 544u TdD - A/01.6
Oo6menenarornueckass Gynkuus, A/02.6 BocnurtarenbHas aesitenbHOCTb, A/03.6
Pa3BuBaromass gestensHOCTh, B/03.6 Ilemarormyeckass JesSTEIBHOCTH IO

pcalin3aiuu ImporpaMm OCHOBHOI'O U CPCAHCTO O6HI€F0 O6pa3OBaHI/ISI

4 CopepxaHue U CTPYKTypa IUCHUIUIMHBI «Heopranudeckass XuMHs» nepeyeHs OUeHOUYHbIX
cpeocme u konmponupyemvix komnemenyuii: OlIK-1; OIIK-2; OIIK-3 OIIK-4 OIIK-6.

4.1 Conepxxanue pa3aesioB AucHunIuHb (Jlekuus)

Ta6anna 1. TeMbl JeKIIUOHHBIX 3aHATHH

No Haumenosn Conepxanue paszena Kon Haumeno
pas- aHue KOHTPOJIHPY BaHHe
zena paszena eMoii OLICHOYHO

(Momyst) o
KOMIICTCHIIN cpeacTBa
u (unu ee
YacTH)
1 2 3 4
1. IIpeamer u 3a1a4u XMMUH. MecTO XUMHMH B CHCTeMe OHK.];
«XuMHus ecTecTBeHHBIX HayK. [IpenmMer u 3anaun xumuu. OCHOBHbIE OIIK-2: Komnoxk-

1 Kak HayKa. | 3aJlauyd COBpPEMEHHOW Heopranuueckoil xumuu. CoBpeMeH-HbIe OIIK 3" BUYM,
CrtpoecHre | HampaBJICHUs Pa3BUTHI XUMUYECKOH Hayku. XuMudeckas opma e KOMITBIO-
BEILECTBAY» | IBWXKEHUS MaTepuu. XUMHMsI KaK CUCTeMa 3HAHHUH O BEIIECTBaX — OIIK-4; TEpHOE
CoBpeMeH | HX COCTaBe, CTPOCHUU U XUMUYECKOU CBA3H. OIIK-6 TECTUPO-
HBIE 2. ATOMHO-MOJIEKYJIspHOe yuenne. OCHOBHBIC XUMUUCCKUE BaHHC
MPOOJIEeMBbI | TIOHSATHS: aTOM, MOJIEKYJIa, POCTOE BEIIECTBO, XUMUIECKOE
HEOpraHw4 | coeANHECHHE. XMMHUECKHUH AIeMeHT. 130Tombl. ATOMHAS U
€c-KoH MounekynsapHas Macca. Moinb, MOJIIpHas Macca, MOJIIpHast
XUMHH. KOHIIEHTpAIIUs BEIIECTBA.

OCHOBHBIE 3aKOHBI AaTOMHO-MOJIEKYJISPHOTO YICHHS. 3aKOHBI:
COXpaHEHHMsI, KPATHBIX OTHOLIEHUH, TOCTOSTHCTBA COCTABa,
00BEMHBIX OTHOMICHUH. 3aKOH ABOTaapo. 3aKOH SKBHBAJICHTOB.
CoeauHeHus MOCTOSIHHOTO U IEPEMEHHOT0 COCTaBa.

T"azoBbIe cucteMsbl. ["a3oBbie 3aK0HBI. M ieanbHbIH Ta3.
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VYpaBuenue Menneneesa — Kianeiipona. [lapunansHoe naBnenue
ra3a B CM€CH, OTHOCUTEIIbHAs IUIOTHOCTH I'a30B.

3. CTpoeHue aToMA M JIEKTPOHHBIX 000J104eK aTOMa.
OKcIepUMEHTaIbHbIE OCHOBBI COBPEMEHHON TEOPUU CTPOEHUS
aToma. Snpo u snekrponHas obonouka. [Imanerap-Hast MoJemb
aToMa M noctyinatel bopa, npotuBopeuns MoAeIu.

[yanu3Mm B noBeeHUU MUKpoyacTull. BonHoBas npupona
3JIEMEHTAPHBIX YaCTHULl. Y paBHEHUE ¢ bpoiiis, npuHIun
HeomnpeneneHHocTH [ eitzendepra. KBanroBomexanmueckas
MOJENb aToMa Bonopoaa. BoiaHoBoe ypaBuenue Llpenunrepa.
BonHoBast GpyHKIUS 1 37€KTPOHHAS INIOTHOCTH AJIEKTPOHOB B
aTtoMme. PaguanbHoe U yriaoBoe pacnpeaeacHue 3J1eKTPOHHON
IUIOTHOCTH B aTOME.

KBaHToBbIC uncia. ATOMHBIE OpOUTAIN. DHEPreTHYECKUE
YPOBHH 3JIEKTPOHA B aToMax. Bux s-, p-, d-, f- aToMHBIX
op6uraneit. [Ipunnun [Taymu. [Ipasuno XyHaa u nopsaok
3aI0JHEHHs aTOMHBIX opOuTaiei. [IpuHuMn HanMeHbLIeH
sHepruu. [IpaBuna KieukoBckoro. [Tonstue 06 3hdpexTrnBHOM
3apsze Aapa aroMa. DKpaHUPOBaHHE 3apsaa s11pa JIEKTPOHAMU.
4.I1epuoauyeckuii 3akoH u Ilepuoguyeckas: cucrema
XMMHYECKHX 3JICMEHTOB C TOYKH 3peHHs TEOPHH CTPOCHHUS
aroma. [lepuoANYHOCTH CBOICTB 3JIeMEHTOB.

Oco0eHHOCTH 3al0OTHEHHS 3JIEKTPOHAMH aTOMHBIX OpOHTanei u
(hopMHpOBaHUE NEPHONOB. $-, p-, d-, f-3JIEMEHTHI U UX
pacroio’)keHue B Iiepuonueckoi cucreme. CTpoeHue
JJIEKTPOHHBIX 000JIOYEK NEMEHTOB U UX TIEPUOJUYHOCTb.
['maBHBIE ¥ TOOOYHBIE OATPYMIBI. PazinuHbie popMbl TAOIHIT
epUOANYECKON cucTeMbl. [lepuoM4HOCTh CBOKCTB aTOMOB.
Panuycsl atoMoB 1 noHOB. OpOuTtanbHbie U 3 (heKTHBHBIE
panuycel. I3MeHeHne aTOMHBIX ¥ HOHHBIX PaJInyCOB 110 IEPHOAaM
u rpynmnaM. DG GeKTsl d- U f-coxaTus. IOHN3aIMoHHBIH TOTSHIIHAI
U €T0 U3MEHEHHUE 10 NeproaaM U rpynmnaMm. GakTopsl,
OIpeEeNAONINE BETUYNHY HOHU3ALMOHHOIO MOTEHIIMANA.
CpoACTBO K 3JEKTPOHY U €r0 U3MEHEHHE 110 IEPUOAAM U IPyMIaM.
DaKTOPBI, ONPEAECIAIONINE BETUYUHY CPOJCTBA K IIEKTPOHY.
ITonsaTHE 00 NMEKTPOOTPHUIIATENB-HOCTH dNIeMeHTOB. [1Ikana
Ilonuura. 3MeHeHne BEIUYUH 3JIEKTPOOTPULIATEIBHOCTH
3JIEMEHTOB I10 NEPHOIaM U IpyTIIaMm.

IleprnouuHOCTE XUMHUYECKUX CBOUCTB 3JIEMEHTOB, IPOCTHIX
BEIIIECTB ¥ XMMUYECKHUX COeIMHeHNH. BTopryHas nepuoaudHoCTh
U ee MposiBJIeHUE B cBoicTBax aneMeHToB IV u VI nepuonos.
W3MmeHeHMe BaleHTHOCTH 1O NepuojaM u rpynnam. M3menenune
CBOWCTB 2JIEMEHTOB 0 NEPUOJAM U TPYIIaM B 3aBUCUMOCTH OT
CTPYKTYpPbI BHEITHHUX U NPEJBHEIIHUX 3JIEKTPOHHBIX 000JI0YEK U
panuycoB aTOMOB. I3MeHeHre XUMUUECKO aKTUBHOCTH METAIITIOB
U HEMETAJUIOB 110 NeproAaM U rpynnam. M3MeHeHre KUCIOTHO-
OCHOBHBIX CBOWCTB OKCHIOB M THIPOKCH/IOB TI0 IIEPHOIAM H
TpymImam.

5. Xumuyeckas CBSI3b H CTPOEHHE MOJIEKYJ, BAJTIGHTHOCTb.
Bsanmopeticteue atomoB. [IpramuHbr 00pa3oBaHUs XUMHYECKON
cBa3u. [Ipupona xummnueckoi cBsa3u. Mosekyia Bogopoja u
METOJIBI €€ OTIMCAHMS.

KBaHTOBOMEXaHNYECKasi TPAKTOBKA MEXaHM3Ma 00pa30BaHMs
CBSI3U B MOJIEKYyJIe BoJopoJa. OCHOBHBIE THITbI XMMUYECKOI CBSA3H:
KOBaJICHTHas! (HEeToJIsipHas ¥ MOJISIpHAst), NOHHAs, METaJITNYeCKasl.
MexaHn3MBbl 00pa30BaHus KOBAIEHTHOH cBs3u. ObmIHe
0CcOOCHHOCTH MeXaHN3Ma 00pa30BaHMs KOBAJEHTHBIX U HOHHBIX
cBsizeil. OCHOBHBIC MOJIOKCHUS TCOPUU BalleHTHBIX cBsi3eit (BC).
OcobeHHocT 00pa3oBaHUs CBA3EH MO JOHOPHO-AKIIETITOPHOMY
MexaHu3My. HachlaeMocTs 1 HalpaBIeHHOCTh XMMUYECKOMN
cBsA3U. MHOTOLIEHTPOBAs CBS3b.

BaneHTHOCTh XUMHYECKHX 3J1eMEeHTOB. McTropus pa3BuTus




MOHATHS BaJICHTHOCTHU. Pa3miuHble TPAaKTOBKY MOHATHS
BaJICHTHOCTH B COBPEMEHHON XUMuUH. BajgeHTHOCTh ¢ mo3unuit
teopun BC. BanentHocTs s-, p-, d-, f-onementoB. [locTosHHas u
NepeMeHHasl BJICHTHOCTH. BalleHTHOCTD U CTENEeHb OKUCICHUS
aTOMOB 3JIEMEHTOB B UX coeuHeHUAX. KoopanHanuoHHoe 4icio
XUMMYECKH CBA3aHHOTIO aTOMa KaK XapaKTepUCTHKA,
JIOTIOJTHSIOIAS BAIEHTHOCTb.

OnuHOYHBIE U KPAaTHBIE CBA3H. O- U T-PAa3HOBUAHOCTH
KOBQJICHTHBIX CBs3eil. OTHOCUTENbHAS yCTOWIMBOCTD (p—p)T- U
(p—d)n-cBszeii. KonnuecTBeHHBIE XapaKTEPUCTUKH XUMHUUECKUX
cBszeit. [lopsnok cszu. DHeprus cBsa3u. [nHa CBS3H.
BanentHsiit yroi. D¢ hexkTuBHBIE 3apsapl XUMIUECKH CBSI3aHHBIX
aTOMOB U CTENICHb HOHHOCTH CBSI3U. JIUMOJIbHBIN MOMEHT CBSI3H.

CrerneHb HOHHOCTH CBSI3U KaK (QyHKIUS Pa3HOCTH
3IEKTPOOTPHUIATEIBHOCTEH B3aMMOAEHCTBYIOIIUX aTOMOB.
JUnonbHbBI MOMEHT MHOTOATOMHOM MOJIEKYJIbl. DaKTOPBI,
OTIpeIeNAONe BEIUYNHY TUI0JIBHOTO MOMEHTa MHOTOATOMHOM
MOJICKYJIBI.

Konnenmust rubpuan3annuy aTOMHBIX OpOHUTaneil u
MPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYN H HOHOB. OCOOEHHOCTH
pacrnpeneneHus 3AeKTPOHHON
TUIOTHOCTH THOPUAHBIX opOuTaneii. [Ipocreitmme THIIBI
THOpMAU3ALNH: sp, sp, sp°, spd, sp3d*. T'nOpuamsamus ¢
ydacTHeM HeTIOJIeIeHHBIX IeKTPOHHBIX map. [IpocTpancTBeHHAs
KOH(HTrypaius MOJICKyJI U HOHOB TUMa AX>, AX3, AX4, AXs, AXs,
AX7. Teopus OTTaJIKUBaHUS JIEKTPOHHBIX MAp BalIeHTHOM
000JI0YKH U MPOCTPAHCTBEH-Has CTPYKTYpa MOJICKYJL.

Konuenius monspru3anui HOHOB. TpaKkTOBKa MOJIAPHBIX CBA3EH
COTJIaCHO KOHLIETIINH NOJSpU3alii HOHOB. JIoKanu30BaHHBIE U
JIENIOKAJIN30BAHHBIE CBA3U. TpeX- 1 MHOTOLICHTPOBBIE CBSI3H.
Jenokanu3zanus m-31€KTPOHHON IIIOTHOCTH B MOJIEKyJie OeH3011a,
rpadure, HOHAX KHCIOPOJCOIEPKAMNX HEOPTaHMYECKNX KUCIIOT.
OJeKTPOHHOJC(MUIIUTHBIE U 3JIEKTPOHHON30BITOUHBIE MOJIEKYJIBI.
[IpocTpaHcTBeHHAs KOHPUTYpALHS MOJICKYJ U HOHOB
KHCJIOPOACOAEPKAIUX HEOPraHUIECKUX KUCIIOT.

Teopus monekynsapubix opouraneit (MO JIKAO). OcHoBHbIE
nojyoxeHus Teopun MO. DHepreTuueckue TuarpaMMel.
Cas3pIBarommue u paspoexistomue MO. DHepreTudeckue
quarpaMMbel MO IBYXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOPOTO
nepuoja. 6- U T-MOJEKyJIpHbIe opOuTamu. OTHOCHTEIbHAS
YCTOIUUBOCTD IBYXaTOMHBIX MOJIEKYJI U COOTBETCTBYIOIIUX
noHoB. CpaBuenue teopuu BC u MO. Xumuueckast cBsi3b B
vactunax Ho, Hy" u Hy” ¢ mosummit metonos MO u BC.

HonHas cBsI3b U ee cBoiicTBa. [longpusanus noHa B
anekTpuueckoM noze. IonspuzyeMocTs U nonspusyroniee
JeificTBue HOHOB. I13MeHeHNe B nepuojax 1 rpynmnax.
B3anmopelicTBIe HOHOB B KPUCTAUNTHYECKON pemieTke. DHeprus
MOHHOM KPUCTAJUIMUECKOM pELIETKH, BIUSHUE PA3MEPOB U
3apsI0B HOHOB.

Mertammdeckas CBS3b. DIIEKTPOHHOE CTPOCHHE METAJIIOB C
no3uruu MO JIKAO. BaneHTHbIE 3JI€KTPOHBI, JJIEKTPOHHBIH ra3.
OcHOBBI 30HHO# Teopun. CBA3b B METaJUIaX, HOITYIPOBOJHUKAX H
JUAIEKTPUKAX.

XumH4eckast CBA3b M THITBI KpUCTAIIOB. JleheKTs
KpHCTaIIINUECKOH penieTku. TBepable pacTBOPBHL.

6. MexmonexkysipHoe B3aumoaeiicteue. Cunsl Ban-nep-
Baansca. OpueHTanioHHOe, HHAYKIIMOHHOE 1 JUCIIEPCUOH-HOE
B3auMojieiicTBus. DaKTOPBI, ONPEAEIAIOIINE SHEPTHIO
MEKMOJIEKYIIIPHOTO B3aUMOJIEHCTBHSI.

Bopoponnas ces3b. [Ipupona BogopoHoi cBsi3H, ee
KOJINYECTBEHHBIE XapaKTEPUCTHKH. MexX- U BHYTpHU-
MOJIEKYJISIpHAsl BOJOPOAHAs CBsi3b. BogopoaHas CBs3b MEXKAY
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MoJIeKyJIaMi TOPOBOJIOPOAA, BOJIBI, aMMHAKa M CITUPTOB.

BrnusiHre BoJOpOIHOH CBs3M Ha u3nYecKue CBOMCTBA
BEIIIECTB C MOJICKYJISIPHOM CTPYKTYpoit. O01Ire 0cO0CHHOCTH
(U3MYECKUX CBONCTB MOJIEKYJISIPHBIX KPUCTAIJIOB B CPDAaBHEHUH C
HMOHHBIMU U ATOMHBIMU KPUCTAJIaMHU.

Coenunenus BkIroueHus. KnarpatHele coeiMHEHMS.
Kpucrannuueckoe coctosiHue BelecTsa. JeneHue KpucTauioB 10
TUIY CBSI3U: aTOMHEIC (KOBaJICHTHBIC), NOHHBIE, METAITHYECKHE,
MOJICKYJISIPHBIE.

DaKTOpEI, OTIPENIEISIONINE TEMIIEPATYPY IUIABICHUS HOHHBIX,
ATOMHBIX U MOJIEKYJIPHBIX KPHCTAJIIOB. 3aBUCHMOCTD
(hM3MIECKUX CBOMCTB BEIIECTB C MOJICKYJISIP-HOH CTPYKTYpPOH OT
XapakTepa MEeXMOJEKYISIpHOrO B3auMoecTBus. Temmneparypsl
IUIaBJICHUS ¥ KUIIEHUS B PsIax BELIECTB CXOHOTO COCTaBa,
00pa30BaHHbIX JIEMEHTAaMU OAHOW MOArpYyHIbL. TermoTs
(ha30BBIX MEPEXOJIOB.

7.CoBpeMeHHbIe MP00OJIeMbl HEOPTAHMYECKOH XUMHU.
Mertannooprasudeckast 1 CynpaMoJIEKyJsIpHas XUMUsI-XUMUS
MOJICKYJISIPHBIX aHCaMOJIel M MOJICKYJIIPHBIX CBS3CH.
[MomuMoneKyIsIpHBIE CHCTEMBI B UX ToTy4deHne. CeIeKTHBHOE
CBSI3BIBAHHE MOJICKYJI B CYIIEPMOJICKYJIBL.

XuMus HeCTEXHOMEPHIECKUX coennHeHnit. Heopranudec-kue
MaTepHuaibl. HaHoMaTepraiiel 1 HAHOTEXHOJIOTHH.
buoneoprannueckas xumus.

OCHOBHEIE
3aKOHOMEP
-HOCTH
mpo-
TeKaHUA
XUMHYECK
X
MPOLIECCOB
»

8. OcHoe6bl xumuueckoii mepmoounamuku. JHepreTUIecKue
XapaKTEPUCTUKU XMMHUYECKHX peaKiuii.

IlepBoe Havano TepMOIUHAMUKHN. BHYTpeHHAA 2HEPTUs
BelecTa. [IpeBpaineHns SHEpruu 1 paboThl B XUMUYECKUX
nporieccax. 3aKoH coxpaHeHHs sHepruu. Tepmoxumus. Ilonstue
00 >HTAIBNUHN. DHA0-HU FK30TEpMHUUECKHE peaknnu. 3akoH 'ecca u
ciesicTBre U3 Hero. CTaHIapTHOE COCTOSTHUE M CTaH/apTHAs
SHTAIBINS 00pa30BaHKs BemecTBa. PacueTsl TeroBbIX 3¢ eKToB
peaknuii. DHTAIBINS aTOMU3ALMY BELIECTB U SHEPTHS CBA3U B
MHOT'0aTOMHBIX MoJieKynax. [{ukn bopHa - 'abepa. [puHImm
Beptio - Tomncona.

Bropoe Hauano tepmoannamuky. IloHsTHE SHTpOTIHN.
VYpasHenue bonbumana. M3mMenenue sHTponuu npu $GazoBbIxX 1
XMUMHUYECKHX MpeBpatieHusx. CTpeMIeHHEe K MaKCUMYMY
SHTPOIHUH B N30JIMPOBAHHBIX CHCTEMaX KaK XapaKTepHCTHKa
BO3MOKHOCTH CaMOIPOM3BOJIBHOTO MPOTeKaHMs peaknuu. OneHka
3HaKa U3MEHEHHsI DHTPOIIUHU B XUMHUYECKHUX PEAKIHSX.

Oneprust [m66ca. YMmenpmenue saepruu ['mb6ca kak
TEepPMOJMHAMUYECKIH KPUTEPHIA BOSMOXKHOCTH CaMO-
MPOU3BOJILHOTO MPOTEKAHMUS MPOIEcca B 3aKPHITHIX CHCTEMAX.
CrangapTHOe U3MEHEeHHe YHeprun [ no6ca B peakium.
3aBUCHMOCTb N3MEHEHHs 3Heprun ['nb0ca oT TeMmeparypsl,
JIaBJICHUS M KOHIIEHTPAIMHU pearnpyromux seects. OcoOeHHOCTH
MPOTEKAaHUS Ta30(a3HbIX, )KUIKO-(Da3HBIX, TBEPA0(]a3HBIX
peakmid. Poip SHTaNBIHUHHOTO ¥ SHTPONUHHOTO (GaKTOPOB B
OTIpe/IeNIeHUH HalpaBJICHHUS IIPOIIecca.

9. Ocnogbl xumuueckoil Kunemuku. I OMOTeHHbIE U
reTeporeHHbIe peakiui. CKOPOCTh XMMHIECKOH peakIuy U
(hakTopsl ee onpenensonme. 3aBUCUMOCTh CKOPOCTH PEAKITUH OT
KOHLIEHTPAIX peareHToB. KnHeTnueckoe ypaBHEHHE PEAKIIIH.
Muorocranuiinsie peakuuy. IIopsaok 1 MONEKyISIpHOCTb
peaKIuH.

[onsTre 0 MexaHu3Me peaknuu. [lepexoqHoe COCTOSIHNE, MITH
AKTHBUPOBAHHBII KOMIUIEKC. DHEprus aktuBanuu. GakTopsl,
OIpeeIsIoNINe BEIMYHHY DHEPTHH aKTHBALMU. DHEpreTHyecKas
JuarpaMma peakiun. Koopaunata peaknun.

Brausiaue TemmnepaTypbl Ha CKOPOCTh XUMHUYECKON PEAKIIMH.
IIpasuno Bant-I'odda. TemmepaTypHbIi K03QHHUITHMEHT CKOPOCTH.

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

Komnox-
BUYM,
KOMIIBIO-
TepHOE
TECTUPO-
BaHHE
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YpaBHeHune AppeHnyca. YpaBHe-HHE 3aBUCUMOCTH CKOPOCTH
PCaKIMU OT TEMIICPATYPhI, SHEPTHH aKTHBAIMU ¥ SHTPOITUU
aktuBauuu. Pacnpenenenue Makcsemna - bonasimana.

Karanus u karanuzatopsl. UHTHOUTOPHI M HHTUOMPOBA-HUE.
Karanutnueckue sapl. BiusiHne katanu3atopoB Ha CKOPOCTh
XUMHUUeCcKOl peakiun. OcoOOEHHOCTH KHHETHUKH ra30(ha3HbIX,
KUAKO(pa3HBIX U TBepAO(pa3HBIX peakunii. MeXaHn3MBI
TOMOTEHHOTO M TeTepOTeHHOT0 KaTainn3a. [ oMoreHHsIe 1
TeTepOTeHHBIE KaTalUTHIeCKHe peakunu. [IpomexxyTodnsie
CTaJIiM B TOMOTCHHBIX M T€TEPOTCHHBIX KaTATUTHIECKUX
peakmax. Ancopomms ¢puzndeckas U xummdeckas. [Ipupona
aJCOpOIMOHHBIX CHII.

DOoTOXMMUYECKHE U LIEITHBIC peakiu. [Ipupoia akTHBHBIX
yacTull. OCHOBHBIE CTAIMH MTPOTEKAHH LEITHBIX PEaKIHi.
HepasBeTBieHHBIC U pa3BETBICHHBIC IICITHBIC PEAKITMH HA
npuMepe 00pa3oBaHMs XJIOPOBOIOPO/A U BOJIBL.

10. Xumuueckoe pasnosecue. O6patumMbie 1 HCOOPATUMBIS
XUMHUYECKUC PCAKIINHU. CocrosHue PpaBHOBECHA U TPUHIUIT
MHUKPOCKOTINYIECKO# 0OpaTuMocTH peakuu. KiHetnaeckuit u
TEPMOJANHAMHICCKIHA MOIXOIbI K OIIMCAHUIO XUMHYECKOTO
paBHOBecHs. KoHCTaHTa XMMHUYECKOTO PABHOBECHS U pa3IHIHBIC
crocoOsI ee BhIpakeHus. CBs3b KOHCTAHTHI XHMUIECKOTO
paBHOBECHSI CO CTAaHIAPTHBHIM H3MEHEHUEM dHepruu [ mooca.
CMereHne XUMUYECKOTO PaBHOBECHUS IPU U3MEHEHHUH YCIIOBUH.
ITpunnun Jle Ilarense.

OCHOBBI
XUMHUU
pacTBOpOB.
Peaknu B
BOJIHBIX
cpenax.

p-
DIeMEHTBI
VIIA-IVA

TpyIIIL.
bop.

11.06u4ue ceoiicmea pacmeopos. Pacmeopuwt neanekmpo-
aumos. Teopun pacTBOpoB. PacTBopenue kak pusuko-
XUMUYECKHH Ipouecc. MI3MeHeHne SHTaNbIIUY U S3HTPOIIUU IIPU
pactBopenuu BemlecTB. ConpBaranus. ConbBatbl. OcoObie
CBOWCTBA BOJBI KaK paCTBOPHUTENA. | HApaTH U
KPHUCTAJUIOTHIPATHL.

Oo0mrre cBoiicTBa pacTBOpoB — AuGy3ust 1 0OcMoC.
OcMOTHYECKOE AAaBIICHHUE U €r0 3HaUYeHHe. MeTOo bl OpeIeIeHUs
MOJICKYJISIPHBIX MacC pacCTBOPEHHBIX BEIICCTB.

JKunkue pactBopsl. PacTBopuTensh 1 pacTBOpsieMOe BEIIECTBO.
PactBopumocTts. HachlllieHHbIE, HEHACHILIEHHBIE, IEPECHIIIICHHBIE,
pa30aBIeHHBIE U KOHIICHTPHPOBAHHBIE PACTBOPEI.
B3anMmopnelicTBuEe pacTBOPEHHOI'O BELIECTBA U PACTBOPUTEIISL.
CocTosiHME BeIecTBa B pPacTBOPE.

KoHueHTparus pacTBOPOB U CIIOCOOBI €€ BBIPAXKEHUS:
MaccoBasi J10JIs, MOJIIPHOCTh, HOPMAaJIbHOCTb, MOJISITBHOCTb,
MOJIBHAS OIS, THTP.

3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B KUIAKOCTSX, JIBYX
JKUJKOCTEH, TBEPABIX BELIECTB B )KUAKOCTAX. 3aKoH [ eHpH.
BnusiHue Ha pacTBOPUMOCTB IIPHPOIEI KOMIIOHEHTOB,
TeMIlepaTypsl U JaBieHus. [lepekpucraum3anyun 1 SKCTPaKIHsL.

JlaBieHue u cocTaB mapa Haj pacTBOpoM. 3akoH Payis.
Kpucrannuzauus n kunenue pactsopa. Kpuockonus u
s0ynuockonus. MaeansHbIe B peajbHBIE PACTBOPHI.

12.PacTBOpHBI 271eKTPOANTOB. V30TOHMUECKH K03 PurmeHt.
Bonmbie pacTBOPHI JIEKTPOIUTOB.

OIEeKTPOIUTHIECKAs TUCCOLUAIINAS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOPUH EKTPOIUTHUECKON qHUCcCOnH-au. MexaHu3m
JICCOIMAK. BimstHue mprupo/ibl BelecTBa Ha €ro CloCOOHOCTh
K DJIEKTPOJINTHIECKOH INCCOMAIIMY B BOJTHOM PacTBOPE.
I'maparanys MOHOB B pacTBOpE.

KuncnotHo-ocHOBHBIE B3aMMOJICHCTBHS B pacTBOpax. Poib
pacTBOPUTENS B KUCIOTHO-OCHOBHOM B3aHMO/JICHCTBHH.

PactBopBI Ci1abBIX 31eKTpoauTOB. KOHCTaHTa 1 CTETIEHD
JIMCCOIIMAITNY CJIA00TO AIEKTPONIUTA. 3aKOH pa30aBiIeHUS
OcTBanbja.

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

Komnox-
BI/IyMﬂ
KOMIIBIO-
TepHOE
TECTHUPO-
BaHHE
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PacTBOpBI CUIBHBIX ANIeKTponTOoB. Kaxkymascs crenens
JIICCOIMAIIUY CUIBHOTO NEKTPOINTa. AKTUBHOCTD U
k03¢ ¢unueHt aktuBHocTU. VloHHas cuna pactBopa. OCHOBHBIC
MPE/ICTABIICHUS TEOPUHU CHUIIBHBIX 3JIEKTPO-JIUTOB (TEOpHU
Bpencrena u Jloypu, JIstouca u np.). [IpoToHHast TeopHst KUCIOT U
OCHOBAHUH, IPOTOIU3 U NPOTONUTHUECKUE peakuid. [IpoTomuThI
U alpOTOIUTEL. POJIb pacTBOPHUTENS B KHCIIOTHO- OCHOBHOM
B3auMozeiicTBun. Cuita KHCIOPOA-COAEPIKAIINX KUCIIOT U e¢
3aBHCUMOCTB OT HX COCTaBa M CTPOCHUSI.

Bopa xak HOHHU3UPYIOMNI paCTBOPUTEINH. DIIEKTPOHHOE
CTPOEHHE U CTPYKTYpPa MOJICKYJIbI BOAbI. CaMOMOHU3ANS KUIKOH
BOABL. Jlncconuanus Boasl. MIoHHOE MpON3BEIEHHE BOBL.
Boxopoasslil 1 TMAPOKCUIBHBINA NTOKa3aTenu cpeasl. Mon
runpokconus. uaukatopsl. Metoas! onpenenenus pH.
Bydepusie pactBopsl. KucnoTHO-OCHOBHBIN XapakTep
JUCCOIMAIIUH THIPOKCHIOB B 3aBUCHMOCTH OT IOJIOKEHHS
3JIEMEHTOB B IEPHOANYECKON cucTeMe. Jucconuanus cpeiHux,
KHCJIIBIX U OCHOBHBIX COJICH.

Peakimyn komIiekcooOpa3oBaHus B BOJHBIX pacTBOpaXx.
[TprunHBI 00pa30BaHMS KOMIIEKCHBIX YacTHUIl B PACTBOpaXx.
PaBHOBecuHs B pacTBOpax KOMIUIEKCHBIX coequHeHHH. O0mue u
CTYNEHYATHIE KOHCTAHTBI yCTONYMBOCTH U HECTOMKOCTH.
OcHOBHBIE (DAKTOPBI, ONPEICISIONINE YCTOHIMBOCTh
KOMILJICKCHBIX COSIMHEHUH, YHTATIBIINIO U SHTPOIIHIO
KOoMIUTeKcooOpazoBanus. JKecTkue u MsIrkue JOHOPbI 1
akuenTopsl. XenatHblid a¢dexr. [TpaBuno ukiaos Uyraesa.

TpynHOpacTBOpUMBIE MIEKTPOJIUTHL. PaBHOBECUE MEKIY
0CaJIKOM M HaCBIIICHHBIM pacTBopoM. [IponsBenenune
pacTBOpUMOCTH. BiisiHMe OJJHOMMEHHBIX HOHOB Ha
pacTBOpPUMOCTSH BewecTB. [lepeBo TpyAHOPAaCTBOPHMBIX OCaJAKOB
B pacTBOpUMOE cocTosiHue. Bimsinue pH pacteopa Ha
00pazoBaHKe TPYAHOPACTBOPHMOTO BELIECTBA.

HeBognsie pactBopsl. XKugkue ammuak, pTopoBogopo 1
JIpyTue pacTBOPUTENHN. PacTBOPUMOCTD BEMIECTB B HEBOIHBIX
pacTBopuTensaX. Bo3MOXKHOCTB AMCCOLMAINN BEILECTB B
HEBOJHBIX PACTBOpaXx.

13.Peaknuu B HeOPpraHM4ecKoil XuMHM.

Knaccugukarms xumudeckux peakipii. OOMeHHbIe peakuy B
pacTtBopax. Peaknuu Heitpanuzanuu. KucioTHo-oCHOBHBIE
B3aMMOJICHCTBHS KaK pPeakliy epeHoca npoToHa. MHInkaTops!
KHCJIOTHO-OCHOBHOTO PABHOBECHS B BOJHBIX PACTBOpaXx.
CMelieHue paBHOBECHS HEUTPAIIN3UIUY B 3aBUCUMOCTH OT CHJIBI
pearupyromux 3JMeKTPOIUTOB.

I'mpposmns coureii. Ilpencrasnenus Appenuyca u Beprepa o
MexaHu3Me rujponnsa. [Tonstre 06 akBakuciaoTax. VloHHble
ypaBHeHHs ruponn3a. KoHCTaHTa U CTeneHb TUAPOIN3a.
Bimstare npupoabl, 3apsiia u pagnyca HOHOB Ha UX CKIIOHHOCTB K
runponusy. BiusHue KoHIeHTpay pacTBopa, Temmeparypsl, pH
CpeZsl Ha CTEeTIeHb TUAPON3a. BIusHre KOHCTAHTHI TUCCOIHAIINT
KHCJIOTBI(OCHOBAHUS ), KHCIIOTHI U OCHOBAaHUS Ha KOHCTaHTY
ruaponusa. CIoxkHbIe caydan ruaponnsa. OOpaTUMbIA U
HeoOpaTuMblit Tuaponn3. [ uaponus kucisix coiei. ['maponu3
TPYAHOPACTBOPUMBIX cosiei. COBMECTHBIN T'MPOJIN3 COTEH.
VYcnoBus nonasneHus rugposuza. OOIne MPUHIKIBI TOTyYSHUS
JIETKOTUAPOIU3YIOLIUXCS COJIEH, UX OUUCTKH U CYIIKH.

OKucnumenvHo-80CCMAHOBUM ENbHBIE PEAKUUU 8 600HbIX
pacmeopax. OKUCIUTETHHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI KaK
peaxiuy IepeHoca IEeKTpoHa. Y 4acTUe BOAbI B OKUCIUTEIbHO-
BOCCTaHOBUTEIBHBIX peakUsiX. OKHUCIUTENN U BOCCTAHOBUTEIN.
CocrapneHne ypaBHEHHH OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakiuii. MeTo1 MIOHHO-MOJIEKYJISIPHBIX TToJTypeakuuii. Metos
MIPOTOHHO-KUCIOpOogHOTOo Oananca. Kimaccudukarms
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OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. HoBblil moaxon k
kinaccudu-kauuu OBP. THIBI OKHCITUTENEHO-BOCCTAHOBUTEIBHBIX
peakiuii.

KonuyecTBeHHbIE XapaKTEPUCTUKH OKUCIUTEIBHO-
BOCCTaHOBUTEIILHBIX MIEPEX00B. PaBHOBECHE Ha IpaHUIIEe METaILI
- pacTBOp. DNEKTPOAHBIE NOTCHIIUANBI METAJITIOB.
TaneBannueckuii amement (I'9). Pabota I'D SIko6u-J/lannas.
ONeKTPOIBIIKYIIAs CHIIA TAIbBAHHYIECKOTO 3JIEMEHTA.
AKKYMYJISTOPHI B CyXHe OaTapen.

Bopaopoaublii 31eKTPOa U BOIOPOAHBIN HYJIb OTCUETA
noTteHuanoB. CTaHJapTHBIE YCIOBUS M CTaHIApTHBIA HOTECHIHAT
noypeaknuu. Tabmumbl CTaHAAPTHBIX BOCCTAHOBUTENBHBIX
NOTeHIMaI0B. Vicronb30BaHNe TAOMUYHBIX JAHHBIX JUISl OLICHKU
BO3MOKHOCTH IIPOTEKAHUS OKHUCIUTEIEHO-BOCCTAHOBUTENIBHBIX
peakiuii.

OKHUCIIUTENTFHO-BOCCTAHOBUTEIIBHBIE PABHOBECHS B PACTBOPAX.
OKHUCIUTENFHO-BOCCTAHOBUTEIBHBIC MTOTEHIIHAIIBI U UX
3aBUCUMOCTb OT KOHIEHTPALlUU pearcHToB. Y paBHeHue HepHera.
Bnusane pH Ha BenmmunHy BOCCTaHOBHUTEIBHOTO TIOTEHIIHAA.
OKHCIUTENTPHO-BOCCTAHOBHUTEIILHBIE CBOHCTBA BOABL. Pemokc-
TIOTEHIMAJIbI U OLICHKA HANPABJICHUS M IIOJTHOTHI IPOTEKAHNUS
KHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEakInii. 3aBUCHMOCTD MEXIY
BEJINYMHAMH PEOKC-TIOTEHIINAIOB CHCTEM U N3MEHEHHEM
sHepruu ['nooca. [londop okucauTeneit 1 BocCTaHOBHUTENEH C
Y4eTOM CTaHAAPTHBIX PEAOKC-IIOTCHIINANOB.

DJIEKTPOJIN3 PACTBOPOB M PACIJIABOB. DJIEKTPOIIN3
pacIiaBoB ¥ BOAHBIX PaCTBOPOB 3JIEKTposnToB. KaToaHslie
aHozHbIe npoueccel. [ToTeHnnan pasznoxeHus. SIBieHue
nepeHanpspkeHus. [IpakTudeckoe 3HAUCHHUE SIIEKTPOIIN3A.
DJEeKTPOIUTHYECKHE CITOCOOBI TIOJTyHIESHHUS] METAIIJIOB U3 PACILIaBOB
1 pactBopoB. 3akoHbl Dapanes.

DJeKTpoXUMHUYECcKast KOPPO3Hs METAIIIOB- PE3YJIbTAT paboThI
I'D. TIpoayKThl XUMHUUECKOH U 3JIEKTPOXUMHUYECKON KOPPO3UH U
OCHOBHBIE METO/IBI 3AIIUTHI OT KOPPO3HH.

14. Ducnepcubie cucremsl. Kommounpl. Knaccnpukarms
mqucniepcHeIx cucteM. CycneH3uu u amynbcun. Komnonansie
pacTBOpBL. Y CTOMYMBOCTH KOJUIOUIHBIX pacTBOpPoB. CTpoeHne
KOJUIOMJIHOM 4acTHIbI U MULEIUIBL. JInoduibHbIe U 110POOHBIE
Koytouabl. 3o U renu. [lenTuszanus, Koarymanus,
ceIMMEHTAIus Kouton0B. Koutoniasie pacTBOPHI B IPUPOJE U
TexHuKe. CopOuns ¥ COPOIIMOHHBIE MTPOIIECCHI.
15.KoMiuiekcHbIe COeIMHEHHUsI. DKCIIEPUMEHTAIbHbBIE OCHOBBI
KOOpJMHAIMOHHOM Teopuu Bepuepa. Tumsl turannos,
JIeHTaTHOCTh. XenaTsl. M3omepus u Homenknatypa. Onucanue
3IEKTPOHHOI'O CTPOEHUSI KOMIUIEKCHBIX COETUHEHU.
Ucnonb3oBanue merona BC. [oHsTHE 0 TEOpHUM MOJIS TUTAHIOB.
Pacmerenne sHeprun d-35IeKTPOHOB B TMONIAX Pa3IHIHOMN
CUMMETPHH: OKTAdIPHUECKOM, TETPAdAPHIECKOM,
TeTparoHagbHOM, KBajgpaTtHoM. IIpunoxenune metoga MO s
OTIHMCaHMS KOMIUIEKCHBIX COSIMHEHUH. DHEeprus CTaOMIn3annu
nosieM JTuras0B. CIIeKTPOXUMHUYECKUH PsIIT TUTaHIOB.
Kommuekcsr ¢1aboro u CHIIBHOTO MOJIEH, X 3JIEKTPOHHBIE
KOH(UTypaluy 1 MarHUTHBIE cBoMicTBa. [Ipupoaa cBsizel MmeTasu -
muranj. KoopauHalimoHHOE YnCIIO U CTPYKTYypa KOMIUIEKCHBIX
COEJMHEHUH ¢ MO3UIUIl TEOPUH MO TUTaHIO0B.
16.CoBpeMeHHBIC METO/bI CHHTE3a M AHAJIN3A
HEOPraHMYeCKHX BellecTB. DIEMEHTHBII aHau3.
Xpomarorpadus. PU3UKO-XUMUYECKHH aHanu3. JluarpaMMsl
TUTABKOCTH OMHAPHBIX CUCTeM. PeHTreHorpadusi.
Cnexrpockonuueckne MeToabl. OnTryeckas CIeKTPOCKOMHS:
3JIEKTPOHHBIE, KOJIeOaTeIbHBIC U BPAIaTEIbHBIE CIIEKTPBI.
PannocniekTpo-ckomus: criektpel IMP u OITP. Kamopumerpus,
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TCH3UMCETPUS, MaCC-CICKTPOMETPHUS.

17. p-Onementsl VII A rpynnbl. O01mas xapakTepucTuka
aneMeHToB. CTpoeHue aToMoB. MI3MeHeHHe aTOMHBIX PaJUyCOB,
HMOHU3AIMOHHBIX [TOTEHIUAJIOB, CPOJCTBA K INEKTPOHY,
3MEeKTPOOTPHULIATEILHOCTH 3JI€MEHTOB. BajleHTHOCTE U cTeneHu
OKHCIIEHUs aTOMOB. M3MeHeHue 1o rpymne ycToiduBOCTH
COEJIMHEHUH B BBICIIEH CTETIEHU OKUCIIEHHUs aTOMOB. XapakTep
XMMHYECKHX CBSI3€il B COCTMHECHUIX.

OKHUCINTENFHO-BOCCTAHOBHUTEINILHBIE CBONHCTBA MIPOCTHIX
BelecTB. VI3MeHeHNe 3HEPTHii CBA3H B MOJIEKYJIaX TalOT€HOB M X
PeaKIMOHHAs CIOCOOHOCTh. XJIOpHasi, OpoMHas 1 HOIHAs BOJA.
OO MPUHITAI OTYICHHUST CBOOOTHBIX T'aJIOTCHOB.
TOKCHYIHOCTP TaJIOTeHOB. MephI IIPeJOCTOPOKHOCTH IPHU padboTe ¢
raJloTeHaMH.

WuTepranorenuasl - MexrajaoreHHble COeANHEHMUS,
COEJIMHEHHS MeXranoreHHbIx aHnoHoB. dropuas! xmnopa (I, 111,
V), 6poma (I, 111, V), #ioxa (I, 111, V, VII). Xnopuas! 6poma (I),
rioxa (I, IIT). CpaBHHTENBHAS YCTOHYMBOCTH (PTOPHIOB U
xsopuaoB. PeakinonHast ciocoOHOCTh. OKHCIUTEIBHO-
BOCCTaHOBUTEIBHBIE CBOMCTBA U CIIOCOOBI MOIYIEHHS.
@dropupyromune arcHTHI.

l"anoreHoBo10poAbL. Y CTOMUMBOCTD MOJIEKYJI. XapaKTep
XMMHUYECKHX CBsA3ell B Monekynax. OPu3ndeckue CBONHCTBA.
V3meHeHne Temneparyp IUIaBICHHUS U KUIICHUS B PSIY
(hTOPOBOAOPOI—MOJOBOOPOA. ACCOLMAIINS MOJIEKYJT
¢dropoBonopoa. BoccraHOBUTENBHBIE U KHCIOTHBIE CBOMCTBA.
Oco0eHHOCTH (PTOPOBOIOPOIHOM KHCIOTHI. OOIIMe TPUHITHIIBI
noiy4eHus. [IpoMelliuIeHHOE TONTyYeHne
COJISTHOM KUCHOTHI. [IpriMeHeHue costHOM, MIIaBUKOBOM KUCIIOT.
AHaIUTHYECKUE PEaKIMH TaJOTeHUA-HOHOB.

Oxcunsr hropa, xmopa (I, IV, VII), 6poma (1), fioga (V).
OKHCIMTENTFHO-BOCCTAHOBHUTEIILHBIE U KMCIIOTHBIC CBOWCTBA.

OKCOKHCIIOTHI - KHCIOPOJICOAEp KaIMe KUCIOTHI XJIopa, Opoma,
fioga. Crpoenne Mosnexys. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIC U
KHCJIOTHBIE CBOMCTBA. CPAaBHUTEINIbHAS YCTOHYMBOCTE COJIei 1
kuciorT. [IpuMeHeHne rumoxIo0puToB, XJI0paToB, MEPXI0PATOB.
Oxucrnsonye, TOpIoYre U B3phIBUATHIC CMECH Ha OCHOBE XJIopaTta
U TIepXJjiopara Kausl.

XnopHas vy OenuiIbHAasI U3BECTH (XJIOPKA).

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

18. p-Ouaementnl VIA rpynnsl. O0mas xapakTepucTHKa
anemeHToB. CTpoeHHe aToMOB. VI3MeHeHne aTOMHBIX PaJnyCOB,
MOHM3AIIMOHHBIX TOTEHITUAJIOB, CPOACTBA K JJIEK-
TPOHY, JCKTPOOTPHUIIATEITHEHOCTH METAJITHIESCKOTO U
HEMETAJJIMUYECKOT0 XapakTepa 3J€MEHTOB 10 IpyIIe.
BasieHTHOCTD U CTETIeHU OKUCIIEHUSI aTOMOB. Xapakrep
XUMHYECKHX CBsI3ei B coeqrHEeHUsIX. OCOOCHHOCTH KHCIOPOa.
IIpocTeie BemecTBa. AJTOTPOITHBIE MOAU(DUKAIIH.
XuMuyeckas CBS3b B MOJIEKYJIE KUCIOpoa ¢ no3uuii reopuii BC
u MO. Ctpoenue Monekyis! o30Ha. [Tomumopdrbie Momudukannm
Y CTPOCHHMSI MOJIEKYJIBI CEPBI. Y CIIOBHS CYIIECTBOBAHUS
JIBYXaTOMHBIX MOJIEKYJ. OKHUCIUTEIHHO-BOCCTAHOBUTEIHHbBIE
cBoiicTBa. OTHOIIIEHUE TIPOCTHIX BEUIECTB K METAJIAM U
HEMeTaJlJIaM, BOJIe, KHCIIOTaM U IienodaM. [I[puHITUIIB TOJTydeHuUs
Kuciopoia u 030Ha. OCHOBHBIE CITOCOOBI MOTYUEHHUS TIPOCTHIX
BELIECTB.

T'uppuas! Tuna HyO. Ctpoenune monekyi. Tepmudeckas
ycToHuuBOCTh. DU3nueckue cBoUCTBa. MI3MeHeHue TeMieparyp
TUIABJICHUS U KUTICHUS B Py BOJAa—TEIyPO-BOJOPOI.
Xumuyeckue cBoiicTBa. BoccTaHOBUTENBHBIE U KUCIIOTHBIE
CBOWCTBA B pSAY BOAa—TeIUTypoBogopo. CepoBOIOpOI.
CaotictBa. OOIIME MPUHITUTIHI MTOJTYYEHHUS XaTbKOT€HOBOIOPOIOB.

XanpkoreHuapl. CpeHue, OCHOBHEIC W KUCIBIC

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

OIIK-6
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xajpKkoreHuasl. ['naponuz. O0Iue NpUHIUIIEI MOTYYSHHS.
IIpumeHeHMne. AHaTUTHYECKHE PEaKIH XaJTbKOTCHU-IOHOB.

I'mapunst cepbt HoS, -Ilonucynsunsl. CTpoeHne MOJeKyII.
VYcroituuBocTs. KUCIOTHBIE U OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIC
cBoiicTBa. CpaBHUTEJIbHAS YCTOWYNBOCTD NOIHUCYIb(UIOB U
COOTBETCTBYIOIIUX UM KHUCIOT.

Oxcunpl. Oxenpst aneMenToB (IV, VI). OcobenHoctn
cTpoeHnsi. OTHOIIEHNE OKCHIOB K BOJIE, KUCJIOTaM U LIETI0YaM.
OKHCINTENTPHO-BOCCTAHOBUTEINIBHBIE CBOMCTBA. [TpnHIMIIBI
MOTy4YCHHUS.

CepHHuCTasI, CENICHUCTAs U TEIUTYpUCTast KUCIOTH. CTpoeHue
MOJIEKYJl ¥ aHHOHOB KHCIIOT. KHCIIOTHBIE M OKHCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA B PsIy CEpHUCTas—TeIUIypUCTas
kucnotsl. Conu. CynbduThl cpeHue U Kucible. [ 'naponns conei.
OKucnIuTeNnpHO-BOCCTAHOBUTENBHBIE CBOMCTBRA. [lonydeHue.
Paznoxxenune cynbQUTOB. AHATUTHUECKHE PEaKkUil CyabpuT-
HOHOB.

CepHasi, ceneHoBas U TeJUTypoBas KUCIOThl. CTpoeHue
MOJIEKYJ1 ¥ aHHOHOB KHCIIOT. KNCIIOTHBIE N OKHCTIUTEBHBIC
CBOICTBA B PsIly CEpHAs—TeIUTypoBasi KHCIOThl. CBOHCTBA
pa30aBIICHHBIX W KOHIIEHTPHPOBAHHBIX KHCIIOT. CIIocoOBI
noydeHus. [IpoMbInuIeHHBIE CIIOCOOBI MOTYYEeHUsI CEPHOM
kucnotsl. [Tommucepusie kucnotel. Oneym. TepmoguHaMuiec-Kast
XapaKTepUCTHKA PEaKIMU OKUCIEHHUS] CEPHUCTOIO Ta3a.
Cynbdartsl. ['mapocynbdarel. Aucynbdarst (mupocynbdarsr).
Cenenatsl. Temmypatsl.

Tuokucnotsl u ux conu. Tuocynbdarer. CTpocHUe
THOCYNb(aT-noHa. BoccTaHOBUTENBbHBIE CBOWCTBA THOCY Ib(aTa
Harpus. [Ipumenenue Tnocysbdara HaTpus.

[MonuTHOHOBBIE KUCIIOTHI M MX coyd. [ mapocepHHUCTas KUCIIOTA.
Crpoenne nx Monekyin. OTHOCHTENIbHAS YCTOHYHUBOCTD U
OKHCJINTEIHHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA KUCIIOT M UX COJICH.

[TepokcokucnOTHI cepsl M MX coiu. [lepokcoMoHOCepHas 1
nepokcoucepHast KUCIoThl. CTPOCHNE UX MOJIEKYJI.
[TepokcocynbdaTel. DIEKTPOCHHTE3 IEPOKCOKUCIIOT U conreit. Ux
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTRA.

I"amorenuns! cepol. CpaBHHUTENbHAS YCTOWYUBOCTH. CBOMCTRA.

Oxcoxnopuibl cepbl. OKCOXIOPH CePhI. JJTHOKCOXIIOpU]T CEPHI.
Crtpoenune monekyn. ['uaponu3. CpaBHUTEIbHAS YCTONUYNBOCTh
Pa3NIUYHBIX OKCOTAIOTEHUIOB CEPHl, CEeJIeHa, TeITypa.

19. p-Ouementbl VA rpynnsel. O01as xapakTepucTuka
aneMeHTOB. CTpoeHue aTOMOB. VI3MeHeHHe B ITOATPYIIIIEe aTOMHBIX
pannycoB, HOHU3AIIMOHHBIX MTOTEHINAJIOB, CPOJICTBA K DIIEKTPOHY
Y 3JIEKTPOOTPHLIATEIBHOCTH 3JIEMEHTOB. BayleHTHOCT U cTeneHu
OKHCJICHHS aTOMOB. VI3MeHeHHne yCTOHYMBOCTH COCAMHEHNH B
BBICILICH CTEIICHN OKUCIICHUS aTOMOB. XapaKTep XUMUYECKUX
cBsi3ell B coequHeHusIX. OcoOCHHOCTH a30Ta.

[IpocTeie BemectBa. OcobeHHOCTH CTpoeHuUs. CKIIOHHOCTD K
00pa30BaHMIO MOJUMEPHBIX HopM pochopa, MBIIIBSIKA B CYPHMBEI.
XuMudeckas CBsI3b B MOJICKYJIe a30Ta ¢ no3unuid Teopuit BC n
MO. Amnorponssie MoauduKayn dpocdopa, MBIIBIKA H CypHMBEI.
XUMUYECKUE CBOWCTBA IPOCTHIX BEILECTB. PeakimoHHas
CIOCOOHOCTH MOJIEKYJIIPHOTO M aTOMapHOTO a30Ta, 0e10ro U
KkpacHoro (ochopa. OKHCINTETLHO-BOCCTAHOBHUTENLHBIE CBOHCTBA
IpOCTHIX BemecTB. OTHOIIEHNE MPOCTHIX BEIIECTB K METaJIaM,
BOJI€, KUCIIOTaM M Iieodam. [IpHHIUITEI OTydeHUS 1
NPUMEHEHUS TPOCTHIX BeliecTB. DUKcaIust a30Ta U3 BO3IyXa.
O6mue npuHIMIB! Gukcanyu. HoBbie MeToIbI
HHU3KOTEeMIIepaTypHOil (puKkcanuu a3ora.

Tunpunet OH;3. Ctpoenue monekyi. Mi3MeHeHne TeMneparyp
TUTABJICHUS M KUIICHUS B PSITy aMMHAaK—BHCMYTHH. VI3MeHeHHe
TEPMHUYECKOH YCTOMYNBOCTH, PEAKITMOHHON CITOCOOHOCTH,

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

OIIK-6
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BOCCTAHOBUTEINILHBIX CBOMCTB, CKIIOHHOCTH K PeaKIUsIM
NPUCOETUHEHHS B PsiIy aMMHaKk—BHCMYTHH. OOpa3oBaHue 1
YCTOWYHMBOCTH NOHOB aMMOHUS U Gocdonust. [TpuHIMTIBL
noxy4eHus ruapunos OHs.

Ammmaxk. [Tonydgenue. TepMoauHaMuyeckas XxapakTepHCTUKa
peaxiuu CUHTe3a aMMuaka. PacTBopeHre aMMuaka B BOJI€.
Peakmu npucoeanHeHNs] aMMHAaka. AMMUHOKOMILTEKCHI. Conn
aMMOHHS U X TEPMHUYECKOE PA3N0KeHUE. Peakiny 3aMerneHus
BOJIOPO/ia B aMMHaKe. AMUIBI, IMUABI, HUTPUABL. Peakin
OKHCJICHHS aMMHaKa. [IpuMeHeHne aMMuaKka. AHAIUTHIECKUE
peakuy HOHa aMMOHUSI.

I'mppasun. Ctpoenue Monekynsl. OCHOBHBIE U OKHCIUTEIBHO-
BOCCTAHOBUTEINbHBIE CBOMCTBA. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHAS TBOMCTBEHHOCTh. COMIM TUAPA30HUSL.
I'uapasun kak TormBo. OCHOBHBIE METO/IbI OJTYYEHUS — METO/IbI
Baiiepa u Pamura .

I'unpoxcunamus. Ctpoenue Monekynsl. OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OKHUCIUTEIBHO-
BOCCTaHOBUTEIbHAS TBOHCTBEHHOCTh. COJIM THAPOKCHIIAMMOHHS.
IMomyuenne— metons! Tadens u Pamura .

A30THCTOBOIOPOHAS KHCIOTA U €€ coiar. CTpOCHNE MOJIEKYJIBI
A30THCTOBOJIOPOAHON KHCIOTHI U a3u/-HoHa. KnucimoTHele u
OKHCJINTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OKHCIUTEIHHO-
BOCCTAHOBUTEINIbHAS JBOMCTBEHHOCTh. A3HJbl. B3pEIBOOIIaCHOCTH
KHCJIOTHI M a3UIIOB.

Oxkcunst azota (1, 11, II1, IV, V). CtpoeHue Monexy.
Oco0OeHHOCTH CTpOeHHS MOJIEKyJ1 okcoHuTpuaa azota (V) —NoO u
JIpyrux okcuaoB. OTHOIIEHHE K BOJIE, LIEJI0YaM U KHUCIIOTaM.
OKHUCIUTENBbHO-BOCCTAHOBUTENFHBIE CBOMCTBA. I [pHHIUIIEI
noxydeHus. TepMoanHaMuuecKast XapakTepHCTHKA PEAKIHN
cuHTe3a okcnaa a3ota (II) u3 mpocTeix BemecTB. TOKCHYHOCTD
OKCHJIOB a30Ta. BiusHMe Ha OKPYXKAIOMIYIO CPEAy.

Azotucras kucinora. CTpoeHHe MOJIEKYJIbl M1 HUITPUT-HOHA.
Hutpursl. OKHCITUTEIEHO-BOCCTAHOBUTEIBHBIC CBOMCTBA KHUCIIOTHI
¥ HUTPUTOB. TOKCHYHOCTH HUTPHUTOB.

Bo3MoskHBIE TyTH NOTy4eHUs. AHATUTHYECKHE PEaKIMi HUTPHUT-
HOHOB.

AzotHas kucyora. CTpoeHHe MOJIEKYJIBI @30THOM KUCIOTHI U
HUTpaT-noHa. OKUCIUTENbHbIE CBOWCTBA pa30aBIeHHON U
KOHUEHTPUPOBAHHOM a30THOM KUCIIOTHI B PEAKLUSAX C
MeTaJUIaMi,HeMeTaUlaMH ¥ CIIO’KHBIMH BEIIECTBaMU.

JlabopaTopHbIE ¥ IPOMBIIIIIEHHBIE METO/IBI ITOJTyICHUSI.
Croco6s1 OctBanpaa u [mayoepa. Lapckas Boaka. [Ipumenenne
a30THOH KucstoThl. CoNM a30THOM KUCIIOTHI, MPOJYKTHI UX
TEPMUYECKOTO Pa3I0KEHUS U OKHCIUTEIbHbBIE CBOMCTBA.
TOKCUYHOCTH HUTPATOB. AHAJIUTHYECKHE PEaKIIUK HUTPAT-HOHOB.

AzotHbIe ynoopenus. [lopoxa u B3prIBUATHIC BEIIECTBA.
®DaxTopbl, 00yCIOBIMBAIONINE B3PbIBUATHIE CBOHCTBA U
B3PBIBOOIIACHOCTH BeIIeCTB. [IpHHIINIIBI COCTaBIEHHS TOPIOYNX U
B3pPbIBYATHIX CMECEN.

®dochun. [TomyueHne u OKUCITUTETFHO-BOCCTAHOBUTEIh-HbBIE
CBOWCTBA.

Oxcunpl pocdopa, Mblbsika, cypbMsl 1 BucMyTa (111 1 V).
Ocobennocty ctpoeHus. OTHOIIEHHE K BOJIE, KHCJIOTaM U
menoyam. [IpuHIUITE TOITyYeHnsI.

Kucnopoaconeprkainue Kuciors! pocdopa 1 UX COIH.
®docdoproBaTHcTas KucaoTa U runodocdurer. Pocopucras
kucnora u pocdutsl. PocdopHoBaTast KHUCIOTA, rUIOPochaTHI.
Mera-, a1u- (upo-) 1 NoauGOoCHOpPHBIC KUCIOTHI U UX COJIH.
OpTtodochopHas kucinota u ee cod. CTpoeHHE MOJIEKYJ KUCIOT
(ocdopa, IX OCHOBHOCTD U OKHCIUTEILHO-BOCCTAHOBUTEIIEHBIC
cBoiictBa. [Tonydyenne opropocHopHO KUCITOTHI.
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dochopueie ynodpenus. [Ipocroii cynepdocdart. [ABoriHon
cynepdocdar. [Ipenumnurar. ocdopurnas myka. CMelIaHHbIE
ynoopenus. AMModoc. Azodocka.

I'mapokcuns! Mpimbsika, cypsMsl (111, V) u Bucmyra (111).
Merta- u opTo-popMbl. KHCIIOTHO-OCHOBHBIE U OKHCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA. MBIIIBSKOBAs U CypbMsHAs
KuCIoTHl. O0mue mpuHIUIE! norydeHus. Apcenars (111, V).
Crubarts (IIL V). Bucmyrats! (V). OxcocoennHeHNS BUCMYTa U
cypbMBbI. OcCOOEHHOCTH THAPOIU3a COJIEH CYPBMBI I BUCMYTA.

Tunpuaer Memmeska, cypbMel 1 Bucmyta (111).IToxyaenne n
CBOWCTBA.

Tanorennpe! s3nemenToB (111, V). Vx cpaBHUTENEHAS
ycroiunBocTh. Trnbl raorenu1oB. OCOOEHHOCTH MX THUIPOJIH3a.
Tanmorenunpt azora. Xnopuast dpochopa (111, V).

Oxcoxiopuasl. Oxcoxnopun azota. Okcorpuxiopus dpochopa.
Wx rupponus. ochonurpunxinopua. OcoOeH-HOCTH ero
CTPOCHHUS.

Cynbduapl MbIIIbsKA, CypbMBI U BUCMYTa. OOIIEe TPHHIUITEI
WX TOJTYYeHUS. THOCOIN MBIIIBIKA 1 CYPBMBI.

CoenuHeHns ¢ MetamuiaMu- Hutpuapel, @ochunst, ApceHUOB 1
Ctubunst. Tunsl HETpHA0B. OCOOCHHOCTH XUMHYECKIX CBS3CH B
HuX. CIJTaBBI MBIIIBSIKA, CYPHMBI i BUCMYTa. TOKCHYHOCTD
(hocdopa, cypbMBL, BUCMYTa U UX coenuHeHHN. KpyroBopoTsl
aszota u pocdopa B mpupoe.

20. p-Daementsl IVA rpynnsl. O01as xapakTepucTuka
aneMeHToB. CTpoeHue aToMOB. MI3MeHeHHe aTOMHBIX PaJHyCoB,
HMOHU3AIIMOHHBIX [TOTEHIMAJIOB U 3JIEKTPO-0TPULIATEIEHOCTH
3JIEMEHTOB. BaleHTHOCTh U CTENEHU OKHUCIIEHHUS aTOMOB.
N3MeHeHne yCTOMUMBOCTH COEUHEHUN B BBICLIEH CTENEHU
OKHUCJICHHSI aTOMOB. XapaKTep XUMUYECKUX CBSI3ed B
coequHeHUAX. OCOOCHHOCTH XUMUYECKHX CBsI3el, 00pa3yeMbIxX
aTomamu yriepona (IV).

IIpocTeie BemecTBa. AJUTOTPOITHBIE MOAUMHUKALINHN YTIACPOIA.
Hanomatepuansl Ha ocHOBe yraepoaa. OyiiepeHbl: METOIbl
MONy4eHus1, chepbl MPUMEHEHUS. YTIepOIHbIE HAHOTPYOKH:
MOJy9eHUe U cBoiicTBa. OCOOCHHOCTH MX CTPOCHUS.
ITos1ynnpoBOIHUKOBBIE CBOMCTBA KPEMHUSI U TEPMaHUSL.
Xumnueckue cBoicTBa. VX peakiiMoH-Has ClIOCOOHOCTb.
OKHCINTENTFHO-BOCCTAHOBUTENBHBIE CBOMCTBA. OTHOLICHHE K
KHCJIOPOAY, MeTaJulaM, Bojie, KUcioTaM U ImenodaM. CoetnHeHNs
BKITIIOUeHUS rpadura. @opMbl HAX0XKICHHUS HJIEMEHTOB B IPHPOJIE.
IIpuHIMIBI HOTYyYEHHUS NPOCTHIX BeECTB. [IpuMeHeHe npoCThIX
BELIECTB.

I'unpunet Tuna OH4. Ctpoenue monekyn. M3meHenue
TeMIepaTyp IUIaBICHUS U KUIIEHUS B Psily METaH—TUIPU]] CBUHIA.
Xumnueckue cBoHcTBa. PeakimoHHast CIOCOOHOCTh METaHa U
JOpyrux rugpuaos. OOImue NpUHINTIB TOTYYeHHs THAPHIOB.
CuiaHbl, IOTy4YE€HHE W BOCCTAHOBUTEIHHEBIE CBOICTBA.

Oxcun yriepoaa (II). Xumudeckast cBA3b B MOJIEKYJIE C
no3unuit Teopuit BC u MO. Ilonyuenune. BoccranoButenb-HbIe
cBoiicTBa. Peakiiun npucoenunenns. KapOoHMIEI MeTaIIOB.
®ocren. TokcnurocTs okcuaa yrieposaa (1I).

Oxkcun yriepona (IV). Ctpoenune Monekyabl. OTHOIIIEHHE K
Boze, menouam. Iomydenue. Ilpumenenue. BnusHue yriaekuciaoro
ra3a Ha OKpYXarolllyto cpelly. YTojbHas KHCIO0Ta U €€ COIH.
CrpoeHye MOJIEKYJIbl YTOJIbHOM KUCIIOTHI ¥ KapOOHAT-HOHA.
CaoiicTBa KucnoTsl. KapOoHaThl, ruipokapOOHATHI, OCHOBHBIE
kapOoHaTel. OCOOEHHOCTH OCaXKACHHS TPYTHOPACTBOPHMBIX
KapOOHaTOB
13 BOTHBIX PacTBOPOB. TepMuueckas yCTOHYNBOCTh KapOOHATOB.
TIpumenenwue.

Oxkcunel kKpeMHUs, repMmanus, ooBa u csuaIa (11, IV). Jlnokcny

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

OIIK-6
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KPEMHUs, OCOOCHHOCTH €T0 CTPOCHUs, aMopHAas U
kpucrautnueckas popmel. Keapir. Keapuesoe crekiio. OTHOIICHUE
JIMOKCHU/Ia KPEMHUS K BOJIe, KUCIoTaM, menovyam. [lepeBon B
PacTBOPUMBIE COCTUHEHMUSI.

KpemHuuesbie kucnotsl. MetakpemuueBas, OpTokpeMHHUEBas U
IMonmukpemHueBbIe KUCIOTEL. OCOOCHHOCTH HX CTPOCHHS.
[Momyuenne. 3071 1 TeIM KPEMHUEBBIX KHCIOT. CIHITHKarei b KaKk
ancop6ent. Conn KpeMHHEBBIX KUcI0T. OpTO-, MeTa-,
TIOJIMCHIMKATEL. AIOMOCHINKATHL. VICKyCCTBEHHBIE CHITMKATHL.

Crexina. @akTopsl, ONpeeNIIomue YCTOWIHBOCTD
CTEKJIOOOPA3HOTO COCTOSHUS CHIMKATOB. COCTaB M METOJIBI
MOJy9eHHUs IpocToro cTexia. Kpucrammmszamus crekon. CHTaIIbL
CTeKIJIOBOJIOKHA U CTEKJIOTKaHU. [{eonuThI.

Lement. Bsxyuiue BemectBa. TyrominaBkue KepaMUKH Ha OCHOBE
KpEMHHUS U IpYTUX dyeMeHToB. KpeMHuii- oprannueckue
coenuHeHus. ONOBSHHBIC KUCIOTHI.

CunukoHs! 1 cuiokcansl. [IpocTeiimuye U3 3TUX COeAMHEHUH.
Ocob6ennocty ux crpoeHus. CBoiicTBa. OKCH/IBI TEPMAaHUs, 0JIOBA,
ceunna (11, IV). x cpaBHHUTEIbHAS yCTOWIHBOCTH. KHCIOTHO-
OCHOBHBIC U OKHCIHTEIHHO-BOCCTAHOBHTEIIEHBIC CBOUCTBA
okcunoB.MX oTHOIIEHHE K BOJIE, KHCIOTaM, ImenodaM. Oomue
TIPUHITHIIET TTOTyYCHHUS.

Tunpoxcuner repmanus, onosa, ceuama (11, IV).
CpaBHUTENbHAS] YCTOWYHBOCTD, KHUCIOTHO-OCHOBHBIE U
OKHUCJIMTEIHHO-BOCCTAHOBUTENbHBIE CBOWCTBA. COJIM THIPOKCHUIIOB
anemenToB (11, IV) B kaTnOHHOI 1 aHHOHHO# (hopmax.
OTtHOocUTeNbHAs] YCTOMYUBOCTD, CKIIOHHOCTD K TUAPOJIH3Y.

Coenunenus ¢ cepoit. MoHo- u mucynbduast. Cepoyriaepo.
TuocoeanHenus (KUCIOTHI U COMM). THOYTOJIbHASI KUCJIOTA U
THOKapOOHATHL. THOCOCAMHEHNS KPEMHIIS, TePMaHUs, OJIOBA.

Tanorennpe! snemenToB (11, [V). Mx cpaBHuUTENbHAS
YCTOMYUBOCTD. THIbI raoreHua0B. I'naponus.

lanorenoxomriutekchl. ['ekcadTropokpeMHmeBas
KHCJIOTA U €€ COJH. | eKcaXxJIOpOOIOBSIHHAS KHCIIOTa H €€ COJIH.

CoenmuHeHUs yriepoaa U KpeMHHS ¢ a30TOM. HUTpHIBL.
[uan(auuman), cBOKCTBA U mony4yenue. [{luanoBogopo.
[uanoBonopoaHas kuciota. [luanuael. [{lnanua-noHsl kak
suraapl. OCOOEHHOCTH TOMyUEHUS IIMAHUIOB TSKEITBIX
MeTtaioB. ['unponu3 nmuannaoB. TOKCUYHOCTH ITMAHOBOAOPO/A U
nuaHua0B. [lnanoBas kucnoTa, uaHaThl, MOJTYYeHHE U CBOMCTBA.

PomanucroBogoponnas kuciora. Tuonnanatel. [lonydueHne u
CBOWCTBA.

Coemunenus ¢ MetauiamMu. Kapoumsr metamnos. Twrmsr
KapOumoB. OTHOIIICHHE KapOUIOB Pa3IMYHBIX THIIOB K BOJE,
kucioTaMm. KapGopys.

Cunmunuasl. [Ipupoaa XuMUUECKON CBS3H, MOJIyYE€HUE U
cBoiictBa. KpyroBopot yriiepona B mpupo/e.

21. Bop. Ocobsie croiicTBa 6opa. OTHOIIEHNE K KUCIOPOY, BOJE,
KHcioTaM U menodam. ['uapuast 6opa. Ux coctas. lubopan,
0COOEHHOCTH XMMHUYECKHX CBSI3eH B MOJIEKyJie quOopaHa.
Y CTOMUNBOCTD M PEAKIIMOHHAS CITIOCOOHOCTH THAPHUIOB O0pa.
T'mnpunoGopartsr.

Oxcup 6opa. Ocobennoctu crpoenust. CBolictBa. OTHOIIEHUE
K BoJe, menoyam. Opro-, MeTa-, HONMOOpHBIE KUCIOTHI. X
coctaB 1 cTpoenue. Cnia kucnot. OpTo-,MeTa-, HoIndoparsl.
Bypa.

I"anorennnet 6opa. Ctpoenue Mosekys. Peakunn
npucoenuHeHus. [ uaponus.

TetpadropobopHas kuciora. DTopoOOpaThI.

Hutpun 6opa. [TomumopdHbIe MOIUdUKAIIMK HUTPUAA Oopa.
x cBoiictBa. bopasos.

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

OIIK-6
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OO6miue
CBOMCTBa
S-3JIEMEH-
TOB.
Bonopon.
Ilon-
rpynmna
AITFOMHHHUS

22. s -Onementshl 1A rpynnsl. O0mas xapakTepucTHKa
aneMeHToB. CTpoeHHe aTOMOB. V3MeHeHHe 110 IpyIine aTOMHBIX
paarycoB M HOHM3ALMOHHBIX TOTEHINAIOB. XapakTep
XMMHUYECKHX CBs3EH B COENMHEHUSIX. X IMUYECKasi akTHBHOCTh
MmetaiuioB. Ee usmenenue B psity tutuii—1e3uit. OTHoIIeHHE
IIEIOYHBIX METAJUIOB K HEMETaJ1aM, Bojie, kucioram. Croco0bl
MOTy4YCHHUS.

Tunpuner. [Ipupoxna ceszu. CroiicTBa. CrIoCOOBI MOTydeHHS.
Oxcunpl. [Tepoxcunsr. Haqnepoxcunst. O30uunEL. CTpoeHME.
CpaBHHUTENbHAS yCTOHIUBOCTH. OTHOIIEHHE K BOAE, KHCIOTAaM U
menodaM. OKHCINTETbHO-BOCCTAHOBUTEIIBHBIE CBOICTBA.

Cr1oco0bI TTOTyYeHHUS.

I'mapokcunsl. CBoMCTBa-OTHOLIEHUE K KUCIOTaM, OKCHIaM U
coJsM. VI3MeHeHue CHIIbl OCHOBAHHUS B PSIY THAPOKCHIOB JIUTHSI—
ne3ust. [IpuHIMITEI TPOMBIIIIIEHHOTO MOJTYYEHHS THAPOKCHIOB
HaTpUs U Kajus, UX NIpUMeHeHue. Mepbl IpejoOCTOPOKHOCTH IIPU
paboTe C meoYamH.

Conu: ranoreHupl, Cynbharbl, KApOOHATHI, HUTPATHI,
HUTPHUTHI, CyIb(OUABI, HUTPUABL. Bo3MOKHOCTE 00pa3oBaHus
JBOMHBIX COJIEH M KpHCTaIUIOTHApaToB. KansmHanpoBanHas,
KpHCTaJTdecKas, muTheBas cona. [lomyuenne conpl. [loram.
I'mayGeposa comb. [IpuMeHeHHe coneli. AHATUTHYECKUE PEaKIHN
KaTHOHOB IIETOYHBIX METAJUIOB.

23. Bomopoxa. O0ias xapakTeprcTika Bogopoaa. [lonoxeHue ero
B Tepuonueckoii cucreme. CtpoeHue aroma. BaneHTHOCTh 1
CTEIeHb OKUCIICHUSI aTOMOB BOJIOPOAA. XapaKTep XMMHUUECKHX
CBs3eH B €r0 COeAMHEHMX. Y CIOBUS 00pa30BaHUsA U
cymtectBoBanus nonos HY, H™, H;O". ®usnueckue 1 XUMHIECKUE
CBOMICTBa BOJOpOoJAa. Bonopos kak BOCCTaHOBUTEIIb.
BoccranoBurenb-Hast CHOCOOHOCTh aTOMApHOTO U MOJIEKYJISIPHOTO
BoJI0posia. B3anmozelicTBie Boiopoaa ¢ MeTalIaMu U
HeMeTaJJIaMH.

Croco0pblI ImosrydeHus CBOOOIHOTO BOIOPO/IA.

I'uapunsl. TUIEI THAPUIOB: HOHHBIE, KOBAJICHTHBIE,
MoJIMMEpHbIe, HecTexnoMerprudeckue. [lepokcun Bogoposa.
Crtpoenne monekynbl. [Tonydenune. OKHCIUTENHEHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA B Pa3JIMYHBbIX Cpeaax.

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

Komnox-
BUYM,
KOMIIBIO-
TEpHOE
TECTUPO-
BaHHE

24.s-JnemenTsl BTOpOi rpynnsl. [loarpynna 6epunnus u
marnus. Iloarpynna kanabuus. OOmmas xapakTeprucTuka
aneMeHToB. CTpoeHue aToMoB. Mi3MeHeHue 1o rpymmne aTOMHBIX
pannycoB U HOHU3ALMOHHBIX MOTEHIMATI0B. XapaKkTep
XMUMHUYECKHX CBsA3ell B coennHeHusX.Oco0eHHOCTH Oeprivs.
Ou3HuecKue U XUMUYECKUE CBOMCTBA MeTaoB. OTHOIIEHUE K
HeMeTaJlslaM, BOJie, KHCIIoTaM U menodaM. CriocoObl oIy deHusl.
IIpumenenue.

I'mapunsl. OcobeHHOCTH CTPYKTYpHI THAPHIOB. CBOMCTBA.
IIpuHIMNIB NOTyYEHUS.

Coenunenns ¢ kucaoponom. Okenapl. [lepokcuabr. Mx
cTpykTypa. CpaBHUTEIBHAS yCTOHYNBOCTE. OTHOMIEHUE K BOAE,
KHCJIOTaM, mmenodaM. OKHCIUTENbHO-BOCCTAHOBUTEIEHEIE
cBoiicTBa. OKCH]T KalmbIus (HerameHas: u3BecTh).

T'unpoxcunsl. Ux crpykrypa. KuciioTHO-0CHOBHBIE CBOMCTBA.
AmdoTtepHocTh ruapokcuaa oepminins. OKCOISIIUS U OIS,
[puHIMnB! osryyenust. ['uapokcu kaapuus (TameHas H3BeCTh).

Commu. ["anmorenu b1, kapOOHATHI, CyIb(haThl, HUTPATHI,
cynbuasl, HUTpUABL, Gocduasl. Kpucrammoruaparsl. Conu
OepwyuTHsl B KATHOHHOM M aHMOHHO# (opmax. KommiekcHbie
coeauHenust oepuiutust. ['unposus conei Oepriius 1 MarHus.
OKCOXJIOpH] MarHusl.

AHanuTHYeCKHe PEaKIUN KATHOHOB METAJIJIOB.

ZKecTkoCTh BOIBI M METOABI €€ YCTpaHeHUs. TOKCHYHOCTh

Kommox-
BI/IyM!
KOMIIBIO-
TepHOE
TECTHUPO-
BaHUe
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COeIMHEeHUH OepuyTust 1 Gapusl.
IleMeHT, ra30CHIIMKaTHBIE MaTepHAbI.

25. Mloarpynna amoMuHusi. OU3NYeCKUue U XUMUUECKHE
CBOMCTBa METAJIJIOB psja altoMUHUI-Tamuil. I3menenune
TeMIlepaTyp IUIaBICHUS U KUIIEHUS B Py aTFOMUHUN—TaIHiA.
Xumuueckast akTUBHOCTb MeTasioB. OTHOIIEHHE K KUCIOPOAY,
BOJIE,

KHCJIOTaM, mmenodaM. [IpHHITUIIEI TOTydeHs METaJLIOB.
[omyueHne u IprUMEHEHNE ATFOMUHUSL.

T'unpunst snemenToB (I1I) psaoa amroMuHAR-TAUTHI.
Ocob6enrHoctr crpoeHust. CBOCTBa U MOITydeHHE.

Tanmorennnpt s3nemenToB (I1I) psina amomMuHAN-TaLITHI.
Ocob6enrHoctr crpoeHus. CBOICTBa U MMOITydeHHE.

Hurtpunp! anementos (111) psaa amomuHui-Tammii.
OcobenHocty ctpoeHus. CBOHCTBA M TOJyYEHHUE.

Oxcunel anemeHToB(I1l) pana amomunnit-rammmii. Ux
CpaBHHUTENbHAS YCTOMUNBOCTh. XUMHUYECKHE CBOMCTBA. KMCIOTHO-
OCHOBHBIE cBoicTBa. [IpuHnuns! nonydenus. Oxeun tamius (I).

Tunpoxcuner anementos (I11) psga amomuamii-Tammid. Coctar
1 0COOCHHOCTHU CTpOoeHUs. KHCIOTHO-OCHOBHBIE CBOWCTBA B Py
THIPOKCHAOB aOMUHHUSA—TAIUHA. OTHOIICHHE K KUCIOTAM H
menodam. 'mapokenn tammus (I).

Comu. Conn amoMUHHSA B KATHOHHON M aHHOHHOH (opmax.
Kpucrannoruapatel. Kommiekcusle coequHenus. JIBoiHbIE COMH.
CpaBHuTeNbHAS XapaKTepucTrka coseit anemenToB (I1I).
I'mpponus coneit. OcoGeHHoCTH CTpOeHHMs anmoMuHaToB. Coin
taus (I). OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE CBOUCTBA
coenunenui tamnus (I) u tammust (III). ToxcuuHOCTE COenMHEHUN
TaJIIHSL.

O6uias
Xapakre-
pHCTHKA
d- ae-
MEHTOB

26. d-dnementsl LIB rpynnsi. Penko3emesibHbIE 3JIEMEHTHI.
OO6mas xapakTepucTuka 3J1eMeHTOB. CTpOeHHE aTOMOB.
W3MmeHeHMe no rpymnmne aTOMHBIX 1 HOHU3aLUOHHBIX OTEHINAIOB
psany Sc-Y-La-Ac. BaneHTHOCTb U CTENIEHb OKHUCIEHHSI aTOMOB.
XapakTep XMMHYECKHX CBsI3€H B coequHEHUsIX. CKIOHHOCTD K
KOMIUTIEKCO00pa30BaHUI0. XMMHUUECKHE CBOICTBA ITPOCTHIX
BellecTB. Mi3MeHeHue 1o rpymne XUMHYECKON aKTUBHOCTH.
OTHoLIEHNE K KUCIIOPOY, BOZE, KUCiIoTaM. CrocoOb! MoTydeH s
Sc,Y,La,Ac.

I'mapunel. Oco6eHHOCTH CTPYKTYpBI THAPHUA0B. CBOWCTBA.
ITpuHIMNEI NOTYYEHUS.

Oxcunpt v ruapokcust (1), Mi3MeHeHne KUCIOTHO-OCHOBHBIX
CBOMICTB I'MJAPOKCUIOB B PsAAY CKaHAUi-akTUHUM. [TosryueHne u
CBOWCTBA.

Comu: TanoreHuabl, CynbhaThl, KApOOHATHI, HUTPATHI, HUTPHIBI
u cynbduapl. CKIOHHOCTh K 00pa30BaHUIO COJIEH B KATHOHHOM 1
AHMOHHOH (popMax, KOMIUIEKCHBIX cOoeJUHEHHH. [|BOitHbIE comnu.

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

Komnox-
BHyM &
KOMIIBIO-
TepHOE
TECTHUPO-
BaHHE

27. d-9nementsl IVB rpynnel. O0mmas xapakTepucTuka
3JIEMEHTOB NMOATpYNIbI THTaHa. CTpoeHne aTroMoB. MI3MeHeHue 1o
rpyIINe aTOMHBIX PaJJMyCOB U HOHU3AI[HOH-HBIX IOTCHIHAJIOB.
BajieHTHOCTh U CTENEeHH OKHUCIICHHS aTOMOB. Xapakrep
XMUMHUUECKHX CBsi3eil B coenuHeHusix. CKIOHHOCTh K
KOMIUIEKCO00pa30oBaHui0. MI3MeHeHne XMMUYECKHX CBOWCTB MO
rpynre. Ousnyeckue 1 XMMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB.
XuMudeckasi akTHBHOCTD TPH OOBIYHOM U BHICOKOM
Temrieparypax. OTHOILIECHHE K KHCIIOPOY, BOJIE, KUCTIOTaM U
menoyam. Koppo3noHHas ycTOHUUBOCT. MeXxaHU3M pacTBOPEHHMS
METAJUIOB B CMECH a30THON M IJIaBUKOBOW KHCIOT. CIocoObI
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MOTy4eHUs.
Oxcuapl TuTaHa, upkoHus, raguus (IV). Ocodennoctu

CTpOCHUA. CaoiicTBa. X oTHOIIIEHUE K BOJEC, KMCJIOTaM, IICJI0YaM.

[lepeBox B pacTBOpUMEBIE COeTUHEHHS. [IpHHIUITBI TOTyYeHHMSI.
Okxcuasl Tutana (11, IIT). CBoiictaa.

I'mapokcunsl TuTana, nupkonus, radpuus (IV). OcodenHocTn
cTpoeHus. KuciaoTHO-0cHOBHEIE cBoO¥icTBa. OTHOIICHHE K BOAE,
KHCIOoTaM, menodam. [lomydenne.

[lepokucnHbIe COeAMHEHNS U TIEPOKCOKUCIIOTHL. THTaHATHI.
Hupxonater. ['mapoxcunst Tutana (11, I1I). CpoiicTaa.

Tamorenuapt a5emenToB (IV). INamorenuael Turana (11,
III).I'maponus ranorernnoB. OxcoranoreHuas!. ['agoreHo-
komiutekcsl. Cynbdars! U HUTpats! (1V)/

28.d-dnementsl VB rpynnbl. O01mas XxapakTepucTuka Kosnnox-
aneMeHToB. CTpoeHue aToMOB. MI3MeHeHue Mo IpyIne aTOMHBIX BUYM,
pannycoB U HOHU3AIMOHHBIX TOTEHIMAJTIOB. BaneHTHOCTh U KOMITBIO-
CTETIeHb OKUCIIEHHUS aTOMOB. XapakTep XUMHYECKHX CBs3eil B TepHOE
coenuHeHUsX. CKIOHHOCTh K KOMILIEKCOOOPa30BaHHUIO. TECTUPO-
V3meHeHne XUMHIECKUX CBOMCTB 1o rpymie. Pusmyeckne u BaHHUC
XMMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB. XUMHUIECKAs
AKTHBHOCTH IPU OOBIYHOM M BBICOKOH TemrepaTypax. OTHOIIeHe
K KHCIIOPOZYy, BOAE, KHCIOTaM, IenodaM. OTHOIIEHNE K apCKOH
BOJIKE, CMECH a30THOH
¥ TUTaBUKOBOM KUCIOT. CIIOCOOBI MOIYIEHHS MPOCTHIX BEIIECTB.

Oxcuppl BaHaausi, HHoOus, TanTtana (V). KucnorHo-ocHOBHBIE
CBOMCTBA OKHCJOB U rUApOKcUoB. Bananartel. IlonuBananatel.
Coenunenus okcoBaHaaus. Huo6atel. Tantanatel. OKCHIBI U
rugpokcunsl Banaaus (11, 111, IV). I'anorenunst anementos (V).
I"anorenuas! Banagus (11, 111, IV). 'uaponu3 ragoreHuaos.
OxcoranoreHuipl. I'anoreHokomuiekcsl. Ilepokcusl -cBoiicTBa 1
MOJTyYeHHE.
29. d-dnements! VIB rpynnsi. O01mas xapakTeprUCTHKA OIIK-1; Kommok-
anemMeHToB. CTpoeHHe aTOMOB. VI3MeHeHHe 110 IpyIine aTOMHBIX OIIK-2: BUYM,
paarycoB M HOHM3AILMOHHBIX TOTCHINAJIOB. BaeHTHOCTD U OITK 3’. KOMIIBIO-
cTeneHn okucieHns. OKUCIUTEbHO-BOCCTAHOBUTEIILHbIC g4 TepHOE
CBOIMCTBA COCJJMHEHHH B PA3HBIX CTETICHAX OKHCICHHS aTOMOB. OIIK-4; TECTUPO-
XapakTep XUMHYECKHUX CBsI3eH B coequHeHUsIX. CKIOHHOCTD K OITK-6 BaHUE

KOMIUIEKCO00paso-Banuto. Kinacrepusie coenunenus. 3meHenne
XUMHUYECKUX CBOMCTB IO rpymnre. dusznyeckue U XUMHYECKHE
CBOMWCTBA MPOCTHIX BEIIECTB. XUMUYECKast aKTUBHOCTb [IPU
0OBIYHOH M BBICOKOH TemmnepaTypax. OTHOIIIEHHE K KUCIIOPOLY,
rajyloreHaM, BoJie, KHCIOTaM, IenodaM. OCHOBHBIE CIIOCOOBI
MOJYYCHUS.

Oxcugpt xpoma (11, 111, VI). Ux cpaBHHTENnbHAS YCTOHYMBOCTS.
KucinoTHO-0CHOBHBIE U OKHCIUTENBHO-BOCCTAHOBUTEBHBIE
cBoiicTBa. OTHOIICHUE K BOJIE, KUCTIOTaM, mienodam. [[puHIHITEL
MOJYYCHUSI.

Oxcunpl MouOeHa 1 BosbPpama (VI). OTHOMIEHHE K BOE,
KHcioTaM, menoyam. [Ipuniune! nonyyenus. 3menenue
YCTOWIUBOCTH, OKUCIUTEIHHON CIIOCOOHOCTH M KHCIIOTHOTO
XapakTepa B pAly OKCHIOB xpoMa—Bosibdpama (VI).

T'uppoxcuner xpoma (11, ITI, VI). CoctaB 1 ocobeHHOCTH
ctpoenus ruapoxcuaa xpoma (I1I). XpomoBsIe KUCTIOTHI.
M3ononukucnoTsl XxpoMa. KHCIOTHO-OCHOBHBIE U OKHACIHUTEIILHO-
BOCCTAaHOBHUTEIIbHBIC CBOMCTBA. [[pUHIIHITEI
nony4yeHus. MonmubaeHoBas 1 BOJb(GPaMOBasi KHCIOTHI.

Y cTOMUNBOCTD, KUCIOTHBIE U OKUCIUTEIbHBIE CBOMCTBA B PAAY
XpOMOBasi-BOJb(PpamMoBasi KUCIOTHL. V30MOIIMKUACITOTE 1
TETEPOTIOIMKUCIIOTHI MOJINOICHA U BOJIb(pama.

Comm xpoma (II). Cpotictsa. [Ipuaiuns! nmomydenus. Comn Xxpoma
(I1T) B kaTrOHHOM W aHWMOHHOW popmax. Kpucramroruapars.
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KommekcHble coennnenus. J[poiinsie comu. I'unpomnus. Comu
xpoma (VI). Xpomartsl, noauxpoma-

Thl. OKUCIIUTENBEHBIE CBOWCTBA XPOMATOB M IMXPOMATOB.
IIpunnun neiicTBus XpOMOBOI CMeCH.

Conu monu6ena u Bonbdpama (VI). Monubaate! n
BoJb(pamaTel. [lonmumMonnOaaTe U MOIMBOIBPPaAMATHI.
OKHcIuTenbHBIE CBOMCTBA B PSILy XPOMATBI—BONB(PaMaTHI.
Tamorennnst xpoma (11, III). Tamorernasr MmonuOaeHa 1
Bonbs(pama (VI). KimacrepHsie ragoreHuap MOIMOIeHa U
Bonb(pama. JInokcoranorenuasl. CoiictBa. ['mapomnms.
IIepoxcocoenunenus xpoma. I[lepoxcun xpoma. Ilepokco-
XPOMOBBIE KHUCIIOTBI. Y CTOMYMBOCTD ¥ OKHUCIIUTEIBHBIE CBOICTBA
MEePOKCOCOETUHEHUI Xpoma.

30. d-2nements1 VIIB rpynnsl. O0mias xapakTeprucTHKA
aneMeHToB. CTpoeHue aToMOB. VI3MeHeHHe 10 TpyIIe aTOMHBIX
pannycoB U HOHU3AIMOHHBIX TOTEHIMATIOB. BaneHTHOCTh U
CTETIeHH OKUCIICHUS aTOMOB. VI3MeHeHue 1o rpymnime
YCTOMYUBOCTH COECIMHEHUH B BBICUIEH CTEIIEHU OKUCICHUS
aTOMOB. XapaKTep XUMUIECKOH CBS3H B COCAMHCHUSIX.
CKIIOHHOCTB K KOMIDIeKcooOpazoBaHmto. KiractepHsie
coenuHeHNs. VI3MeHeHHe XUMUYECKUX CBOWCTB II0 TPYIIIIE.
Om3HYecKUe U XUMUIECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOIIEHNE K KHCIOPOAY, BOJE, KHcIoTaM, menodaM. CrocoOsr
TOTY9ICHUSI.

Oxcunet Mapranua (11, 111, IV, VII). YcroitunBocTh, KUCTIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIEHBIE CBOMCTBA.
OTHOIIEHHE K BOJE, KUCIIOTaM, IiesoyaM. [IpuHIMIIEl ToTy4YeHus.
Oxcunpl Texserws 1 peHus (VII). KucinoTHo-ocHOBHBIE CBOWCTBA.

I'mopoxcunst mapranua (1, III, IV, VII). YceroituusocTs,
KHCJIOTHO-OCHOBHBIE M OKHUCIUTEIFHO-BOCCTAHOBUTEIHHEBIE
cBoiicTBa. [TpuHIMTEI TOTyYeHust. [ MAPOKCHIBI TEXHEHS U
perns (VII).

Comu mapranma (II). Kpucrammorunpatsr. KommurekcHsie
coenmaeHmns. CpoiictBa. Comu mapranua (111, IV). Conu mapranmna
(VI). Manranarsr. ['maponms. OKHCIHTENEHO-BOCCTAHOBHTEIEHBIC
cBoiicTBa. [IpyHIMIBI TOTYYEHUS.

Comu mapranna (VII). [Tepmanranatsl. OKUCIUTEIbHBIE CBONCTBA
IepMaHraHaTa B KMCJIOH, IIEJIOYHON U HEUTpaJIbHOU cpenax.
ITpuHIMIBI TOTYYEHUS.

Comu texnenus u perus (VII). [leprexnatsl. [leppeHats.

Komnox-
BUYM,
KOMIIBIO-
TEpHOE
TECTUPO-
BaHHE

31.d-Inementsl VIIIB rpynnel. CemeiicTBO xkKeJie3a.
CeMmelicTBO IIATHHOBBIX METAJLJIOB.

CemeiicTBo skese3a. O0mIas XxapakTeprCTHKA JIEMEHTOB
ceMmeiicTBa xesne3a. CTpoeHue atoMoB. M3MeHeHne aTOMHBIX
PaaryCcOB U HOHM3ALMOHHBIX MOTEHLUAIOB B psJax Kele30—
HUKEJIb 1 JKeJIe30—0CMUI. BaneHTHOCTh U cTeNeHU OKUCIEHUS
aTOMOB. XapaKTep XUMUYECKUX CBS3EH B COCTUHCHHSAX.
CKIIOHHOCTB 3JIEMEHTOB K 00pa30BaHUIO KATHOHHOW U aHHOHHOM
dhopm, koMIIekcooOpazoBanuio. KimactepHsie coeTuHEHMS.
dusnyeckre ¥ XUMUYECKHE CBOIMCTBA JKeje3a, KoOaabTa, HUKEII.
®deppomarneTnM. XUMHUECKass aKTUBHOCTh TIPU OOBIYHOM U
BBICOKOW Temrieparypax. OTHOIIEHHE K KUCIIOPOTY, BOJE,
kucioraM U menodam. Kopposus xenesa. [Tupodoproe xeneso.
Haxoxnenue xenesa B mpupojie. [IpoMbINIeHHbIE METOIBI
nony4eHus sxenesa. [lpumenenue xenesza. Uyryn. Cransb.
CrienabHBIE CTalH.

Oxcune xenesa, kodansra, Hukens (11, I1II). Cocras u
0cobeHHOCTH cTpoeHus Tuapokcua xkenesa (I11). KucnotHo-
OCHOBHBIE U OKUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA
ruapokcuaos (11, III). OTHomeHne K Bosie, KUCIOTaM, IeIodaMm.
[IpuHIINTIBI TOTyYeHHSL.

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

OIIK-6

Komnox-
BHyM &
KOMIIBIO-
TepHOE
TECTUPO-
BaHUe
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Conu xene3a, kodansta, Hukens (11). Kpucramnoruaparsr.
JIBoliHBIE 1 OCHOBHBIE coyii. KauecTBeHHBIE peaKIui Ha KaTHOHbI

metaiioB (+2). Conu xenesa, kobanbra, Hukess (I11) B katnonHOU

Y aHHOHHOMW (opmax. KauecTBeHHBIE peakIi Ha KaTHOHBI
metaiioB (+3). Kpucramnoruaparsl. CTpykTypa 6€3BOIHBIX
xJIopuA0B. [IBoiiHbIe 1 OCHOBHBIE COJIH.

@epputsl (I11) 1 UX OKUCIUTEITHHO-BOCCTAHOBUTENBHBIEC U
KHCJIOTHO-OCHOBHBIE CBOHCTBA. CITIOCOOBI MOTYYCHHUSI.

Deppatsl (IV). OxucnutensHble cBoiicTBa. [IpHHINTIB
MOTy4YCHHUS.

KommnekcHble coeinHEeHUs xKeme3a, KoOaabTa, HUKETIS.
OTHOCHUTENbHAS yCTOWINBOCTD MTPOCTHIX M KOMIIEKCHBIX COJEH
xkenesa, kobanbTa, Hukens (ILII). AxBa-, aMMUH-, THAPOKCO-,
[IMaHO-, OKCAIATOKOMIUIEKCHI. KapOOHMIIBI.

DepporieH. XapakTep XUMHUYECKHX CBsI3€il B MOJIeKyJie
(dhepporieHa. MHOTOsIIEPHBIC KOMIUICKCHI.

CeMmelicTBO INIATHHOBBIX MeTa10B. Ou3ndeckue u
XUMHYECKHe CBOWCTBA MIIATHHOBBIX METAJJIOB (pyTEHUIl, poaui,
TaJTa A, OCMUH, HPUIUH 1 TUIATHHA). XUMIYecKasi aKTHBHOCTh
Tpy OOBIYHOM U BBICOKOHU TeMIiepaTypax. OTHOIICHHE K
KHCIIOPOAY, BOJOPOLY, BOAE, KHCIIOTaM, IIeI0YaM, IIapcKoOH
Boake. Cxema nepepabOTKu caMOpOAHOH IIaTHHEL [[pyrue
METO/IBI TTOJTyIECHHUS METAJIIOB.

Oxcuppl 1 ruapatsl okeuoB. Oxcunbl pyrenus (IV,VI).
Pytenatsr. Oxcuasl ocmus (VI, VII). Ocmatsl. Oxcuas! U
ruapokcuabl poaust u upunus (I11). Oxkcuasl U TUAPOKCUT
naaaus (IT). KomruiekcHble coeuHenns miaaTuHbl. KaTuoHHsbie,
aHHOHHBIE U HeWTpanbHble KoMIulekcesl natuHsl (11, IV). AMMun-
U [IMAaHOKOMIUIEKCHI. [ ekcaxIoporiaTHHOBAs KUCIIOTa U ee
COJIH.

32.d-2nements! IB rpynmnbl. OO0IIast XapakKTepHCTHKA JIEMECHTOB.

Crpoenune atoMoB. VI3MeHeHHe 10 TPpyIIie aTOMHBIX PaHyCcOB U
WOHU3ALMOHHBIX IOTCHIMAJIOB. BaeHTHOCTE U cTeneHn
OKHUCJICHUS aTOMOB. XapaKTep XUMHYECKO CBSI3U B COSTUHCHUSIX.
CKIJIOHHOCTB K KOMILIEKCOOOPa30BaHUI0. XUMHUUYECKUE CBOICTBA
HPOCTHIX BenecTB. OTHOLICHHE K KUCIOPOAY, BOJE, IIeN0YaMm,
KucinoTaM. PacTBopeHue 30510Ta B rapckoit Bojike. CriocoOs!

J0O0BIYM MenH, cepeboa 1 30710Ta. OCHOBHBIE CTIOCOOBI ITOTyUEHHS.

IIpuMmeHeHne MeTaIlIOoB.

Oxcuasl memu (I, IT), cepebpa (1, 1), 30mmota (I, I1I). CBoiicTBa.
OTHoOLIEHUE K BOJIE, KHCIIOTaM, 1ieodaM. [IpHHIHIIB TOTydeHusI.
T'unpoxcuner menu (11), cepedpa (1) u 30mora (1I1). KucmotHo-
OCHOBHbIE cBOHCTBA. OTHOIICHNE K BOJIE, KNCIIOTaM, IIEI0YaM.
[IprHIMTBI TOJTyYEHUsL.

Comu meny, cepedpa, 3oiota (I). OkucnuresnsHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

I'anorenoxommiekcel. @oTorpaduueckue nporeccs Ha OCHOBE
TaJIOTEHUI0B cepedpa. AMMUH- U IHAHOKOMILICK-
cel. Comu menu (II). Kpucramnoruaparel. KommnexkcHsie
coenuHeHus. ['agoreHo-, fuaHo- 1 aMMUHOKOMITIEKCHI. Comn
3os0Ta (III). Conmu B KaTHOHHON M aHMOHHOHN Gopmax. AKBa-,
[[MaHO-, TaJIOTeHOKOMIIIEKChI. TeTpaxaopo30s10Tas KHCIOTa U ee
COJIHL.

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

OIIK-6

Komnox-
BUYM,
KOMITBIO-
TepHOE
TECTUPO-
BaHHE

33.d-Dnements! IIB rpynnel. Obmias xapakTepucTHKa
anemMeHToB. CTpoeHHe aTOMOB. VI3MeHeHHe 110 IpyIine aTOMHBIX
paInycoB M MOHU3AIMOHHBIX TOTECHIMATIOB. BalleHTHOCTE U
CTETICHU OKUCIICHUS aTOMOB. XapaKTep XHMUYECKOH CBS3H B
coeanHeHUsX. CKIOHHOCTB K KOMIIEKCOOOPa30BaHHIO.
duznyeckue U XMMUYECKHE CBOHCTBA MPOCTHIX BEIIECTB.
OTHOILIIEHUE K KUCIOPO/Y, BOJIE, KHCIOTaM, LIEI0YaM.
AmManbsraMbl. Mepsl IpeIoCTOPOKHOCTH TIPU paboTe ¢ PTYTHIO.
CriocoObI IoTy4eHHsI MeTaUTOB. [I[puMeHeHNe MEeTaJlIoB.

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

Komnok-
BHyM &
KOMIIBIO-
TEpHOE
TECTUPO-
BaHHE
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Oxcuap! nuHka u kagmus (11). Oxcunst pryTH (I, IT). CBoiicTsa.
OTHOIIEHHUE K BOJE, KUCTIOTaM, 1enouaM. IIpuHIMIEL momyyeHus.

I'mapokcuns! 1uuka u kaamus (11). KucnorHo-ocHOBHBIE
cBoiicTBa. OTHOIIEHUE K BOAE, KUCTIOTaM, mienoyaM. [TpuHumne!
HOTy4eHUs.

Comnu. Kpucramnorunpatel. Cou IUHKA B KATHOHHOM 1
aanoHHo# popmax. Comu prytH (I, IT). OxucaurensHO-
BOCCTAaHOBHUTEINBHBIE cBOMcTBa coneit prytH (I, I). [mapomm3
coJiel IIMHKa, KaAMus, pTyTH. LIUHKaThI.

KommekcHble coennHeHNs. AMMUH-, IMaHO-, TAJIOTEHO-
KOMIUIEKCHI. IX yCTOHYMBOCTE B psily UMHK — PTYTh. [IpoayKThI
B3alMOJEHCTBUSI COJNIEH PTYTU C AMMHAKOM.

Tlenwit u p-
3JIEMEHTBI
BOCBMO#1
TPYIIIIBL
f-amemeH-
THI.

34. T'ennii u p-31eMeHTHI BOCbMOIi rpynnbl. O0mas
XapaKTepUCTHUKA 1eMeHTOB. CTpoeHne aToMOB. Bo3MokHBIE
BaJICHTHOCTH U CTENIEHU OKHCIIEHHS aTOMOB 3JIEMEHTOB.
H3meneHue 1o TpymnIne aTOMHBIX paJuyCOB 1 MOHU3AIIMOH-HbIX
noteHuuanoB. [Ipuunnel xuMuueckoil ”HEpTHOCTU. PU3HUECKUE
CBOMCTBA. XapaKTep MEXMOJIEKYJIIPHOTO B3aUMOICHCTBU.
W3MmeHeHne TeMnepaTyp KUMEHUS U IUIABIECHUS B ALY T€IHNA —
panoH. XuMudeckue coequHeHus. OTOpHUIbI KCEHOHA U KPHUIITOHA.
[TprHIMne! X noxydenus. [ maponns pTopumos.
Kucnopoaconepxamue coennHenns kceHoHa. KnatpaTtHele
COEIMHEHUS aproHa U ero aHanoros. OKCHJ KCEHOHA U
KceHOHOBBIE KUCIIOTBL.

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

Konnoksuy
M, KOMITBbIO-
TEpHOE
TECTUPO-
BaHUE

35. f-DaemenTtpl. O0mas XapaKTepUCTHKA DIICMCHTOB.
ITonoxenue B nepuoandeckoit cucteme. CTpoeHue aTOMOB. 4f- 1
Sf-3neMeHTHl. MI3MeHeHne aTOMHBIX painycoB U

MOHM3AIIMOHHBIX TOTEHIIMAIOB MO Nepuoay. BaneHTHOCTh 4f- 11 5f-
3JIEMEHTOB. BHYTpeHH: IEpUOANYHOCTL CBOMCTB. XapaKTep
XUMHYECKHX CBsI3ei B coeAnHEeHUsIX. CKIIOHHOCTh K
KoMILIeKcooOpa3oBaHuio. CXOJICTBA U Pa3iINyus B CBOICTBaxX 4f-
5f-311eMEeHTOB.

Janmanuodwr (4f->1eMenTH1). BaleHTHOCTD, XapaKTep XUMHYECKUX
cBsizell ¥ POPMBI COCTMHEHUH. XMMHIECKIE CBOWCTBA METAIIIOB.
OTHOLIEHUE K KUCIIOPO/Y, BOJE, KUCI0TaM. OKCHIBI.
I'mapokcunel. MI3MeHeHHE KNCIIOTHO-OCHOBHBIX CBOMCTB 110
nepuoxy. Comu. Iotiabie conn. Coenunenus uepus (IV):
OKCH/IBI, TUAPOKCHIBI, IEPATHI.

Axmunuoul (S5f->neMenTsl). BaJeHTHOCTH 2JIEMEHTOB, XapaKTep
XMUMHUYECKHX CBsi3eil U POPMBI COETMHEHHH B psiiaX TOPUI—KIOpUit
u Oepkimi—noypeHcnid. XMMUYeCcKHe CBOMCTBA METAJIOB.
Coeaunenns Topus (IV): okcua, TMIPOKCHUT, TaTOTSHHUIBI.
Coenunenns ypana (VI): okena, TIpoKCH, TaTOTSHHUIBI,
ypaHaTbl, COEJUHEHUS TUOKCO-YPaHa.

4.2 CTpyKTypa M CIHILIHHBI

Ta6auna 2. O0mas TpyA0eMKOCTh JMCHUIIMHBI cocTaBiseT 18 3aueTHbix equnun (648

4acoB)
Bun pabotsr TpynoemMKoCTh, 4acoB
1 2 Bcero
CcEMECTpa | ceMecTpa
OO0u1asi TPY10€eMKOCTh 324 324 648
AynuTopHas padora: 252 224 476
Jexyuu (J1) 90 64 154




Bun pabotsl

TpyaoeMKocTh, 4acoB

1 2 Bcero
ceMecTpa | cemecTpa
Ilpaxmuueckue 3auamus (113) 90 64 154
Jlabopamopuwvie pabomut (JIP) 72 96 136
CamocrosiTejibHas padoTa: 45 73 118
Kypcosoii npoekT (KIT), kypcopas pa6ora (KP)! 23 23
Pacuetno-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
CaMOCTOSITEIbHOE U3YUYCHUE Pa3JIeNIOB 25 25 50
Kourposbnas padota (K)?
CamonororoBka (mpopaboTka U MOBTOPEHHE 20 25 45
JIEKIIMOHHOT'O MaTepuasa U MaTepuaia yueOHUKOB U
yueOHBIX TOCOOUIA, TOJITOTOBKA K J1a00paTOPHBIM U
MPaKTUYECKUM 3aHATUSM, KOJUIOKBUYMaM, pyOeKHOMY
KOHTPOJIIO | T.1T.),
IToIrOTOBKA U cliaua SK3aMeHa’ 27 27 54
JK3aMeH | IK3aMeH IK3aMeHa-
Buo umoz06020 konmponsn
4.2.1. Pazaeasl JMCUMIVIMHBI, U3y4YaeMble B IEPBOM ceMecTpe
Tabmuna 3. Pa3znenbl TUCIUTUIMHBI, H3y9aeMbIe B TIEPBOM CEMECTPE
KonuuectBo yacos
Ne AynautopHas
pas- Haumenoanue pa3zaenoB }%Il p Breayn.
nena Bcero pabora pabota
JI 113 JIP Cp
1 2 3 4 5 6 7
1 «Xumus kak Hayka. CTpOeHHE BEIIECTBAY. 40 12 12 4 12
3aKOHBI XUMUH.
o) OcCHOBHEBIE 3aKOHOMCPHOCTHU IMPOTCKAHUA 38 10 10 6 12
XUMHUYCCKUX ITPOIECCOB»
3 OCHOBBEI XUMHAH pPacTBOPOB. PeaKI_II/II/I B 144 44 44 44 12
BOJHBIX Cpeaax.
4 OO6mme cBoiicTBa p-3aemMeHTOB VIIA-IVA 75 24 24 18 9
TpYIIIL.
Kontposs (3x3amen) 27
Hmoezo: 324 90 90 72 45

4.2.2. Pa3zaeibl JUCHMILINHBI, H3y4aeMble BO BTOPOM ceMecTpe
Taouauna 4. Paznennbl IUCHUIVIMHBI, H3y4YaeMble BO BTOPOM ceMecTpe

! Ha kypcoBoii mpoekT (paboTy) BBIIEISIETCS HE MEHEE OJJHOM 3aUETHOM €IMHUIBI TPYIOEMKOCTH (36 4acoB)
2 TonbKo st 3209HO (GOPMBI 0OydeHHUs
3 TIpy HaIMuKMK 3K3aMEHA 10 JUCIIUILINHE
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pas-
Jena

KomngecTBo yacoB

AynutopHas

HaumeHoBaHue pa3zienos
B Pa6ota

Bre-ayn.
pabora

a | m3 | Jp Cp

CE€ro

2 3 4 5 6 7

OO01ast xapaKTepUCTHKA S-3JIEMEHTOB. Bogopo.
Iloarpymnmna antoMuHUS

110 26 |32 28 24

OGimast xapakTepucTHKa d-3J1eMEHTOB 88 24 | 32 8 24

O6mas xapakrepucTtuka f-anemenTos. ['ennii u p-
3JIEMEHTBI BOCBMOM TPYIITIBI 99 14 |32 |28 25

KonTpons (3x3amen)

27

Hroro: 324 64 96 64 73

Bcero: 648 154 | 154 | 136 118

4.3. JEKIIUOHHBIE 3AHATUSA.
4.3.1. JEKIHIMOHHBIE 3AHATUSA. 1 CEMECTP

TABJINLA 5. Tembl JIeKIIMOHHBIX 3aHATHIA

z

TEMA

1. lIpeamer u 3aga4u XuMuu. MecTo XMMHH B CHCTeMe eCTeCTBEHHBIX HAYK.

2. ATOMHO-MOJIEKYJISIPHOE YYeHHe.

3. CTpoeHue aTOMa M 3JIeKTPOHHBIX 000/1049€eK aTOMA.

Al W N -

4.11epuoauyeckuii 3akoH u Ilepuoanyeckasi cucTeMa XUMHYECKUX 3JIEMEHTOB C TOUKH 3peHust
Teopuu cTpoenns aroma. [llepnoau4HOCTH CBOMCTB 3J1€MEHTOB.

5. Xumuyeckas CBSI3b H CTPOEHHE MOJIEKYJI, BATEHTHOCTb. KoHIenus rubpuanu3anin aTOMHBIX
opOuTaneil ¥ MpOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ M HOHOB. KOHIeNIHs MoISpu3aiuyd HOHOB.
Teopus monexynspHbIX opourtaneir (MO JIKAO).

6. MexmoJiexyJsipHoe B3aumoaeiicrBue. Cribl Ban-aep-Baanbsca. OpreHTallMOHHOE, MHIYKIIUOHHOE U
JIMCIIEPCHOH-HOE B3auMoaeHcTBUs. DaKTOPBI, ONpEesSIONnIfe SHEPT U0 MEKMOJIEKYIISIPHOTO
B3auMojieiicTBusa. BogoposaHas cBsi3b.

7.CoBpeMeHHBIe NP00JIeMbI HEOPraHU4YecKoil XuMuu. MeTtannoopranudeckas 1 CynpaMoeKyIspHas
XUMUSI-XUMUSI MOJIEKYJISIPHBIX aHCcaMOJIeH W MOJIEKYJISIPHBIX CBSI3EH.

8. Ocnoevl xumuueckoii mepmoounamuxu. JHEPreTHIECKUE XapaKTEPUCTUKH XUMHUUECKUX PEAKIIHH.
[lepBoe Ha4YaIO TEPMOIMHAMHMKH.

9. Ocnogwl xumuueckoil Kunemuxu. ' OMOTeHHbBIE U TeTepOreHHbIe peakuui. CKOpOCTh XUMHUYECKOM
peakuuu 1 hakTophl ee onpenessonre. [lopsgok n MonekyIsipHOCTh peakuuu. Kartamns.

10

10. Xumuueckoe pasnosecue. CBsi3b KOHCTAHTBI XHMUYECKOTO PAaBHOBECHS CO CTAHIAPTHBIM
n3MeHeHreM >Heprun [ mboca.

11

11.06wmue ceoiicmea pacmeopos. Pacmeopuvl HeIieKmpoaumos.

12

12.PacTBOpPHI J1€KTPOJTUTOB.

13

13.Peakuuu B Heopranuveckoi xumuu. I'mapoaus coneil. OkuciumensHo-80ccmanosumenbHsle
Ppeaxkuyuu 8 600HbIX pacmeopax. INeKTPOJIU3 PACTBOPOB U PACIIABOB.

14

14. Tucnepcusbie cucrembl. Kosutonabl.

15

15.KomnjieKkcHbBIE COeTMHEHN .
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16 16.CoBpeMeHHbIE METOABI CHHTE32  AHAJIN32 HEOPTAHNYECKHUX BEIECTB.

17 17. p-Onementn! VII A rpynnel.

18 18. p-Dnementsl VIA rpynmsi.

19 19. p-DnemenTtsl VA rpynnsl.

20 20. p-Oaementsl IVA rpynnel.

4.3.2. JEKIHIMOHHBIE 3AHATUSL. 2 CEMECTP
TABJIAIIA 6. TeMbl JeKIIMOHHBIX 3aHATHIA

Ne TEMA

1 22. s -JaemMeHTHI 1A rpynmnsi.

2 23. Bonmopon.

3 24.s-JnemenTsI BTOpoii rpynnsl. [loarpynna 6epuuinsa u maraus. [loarpynna xkaapuus.

4 25. Moarpynmna aJlOMHUHHS.

5 26. d-dnemenTsl 1IB rpynnel. Peqko3emMesbHbIE 3JIEMEHTHI.

6 27. d-Daementsl IVB rpynmel.

7 28.d-Jdaementsl VB rpynnsl.

8 29. d-dnementsl VIB rpynmnsi.

9 30. d-Dnements! VIIB rpynnel.

10 31.d-Iaementsl VIIIB rpynnel. CemelicTBo keje3a. CeMeliCTBO NJIATHHOBBIX METAJVIOB.
CemeiicTBO Kejie3a.

11 32.d-Dnements! IB rpynmnbl.

12 33.d-Dnementsi IIB rpynmel.

13 34. T'eqnii 1 p-31€eMeHTHI BOCBMOW TPyNIbL.

14 35. f-Onementpl. CTpoeHHE aTOMOB. 4f- 1 Sf-3neMeHThL. Jlanmanuodwt (4f->nemenTol). Akmunuodut (5f-
3JICMEHTBI).

4.4.. IPAKTUYECKHUE 3AHATUS.
4.4.1. MIPAKTUYECKUE 3AHATHS. 1 CEMECTP
TABJINLA 7. Tembl NPAKTHYECKUX 3aHATHI

Ne TEMA

1 1. TlpeameT u 3aga4yu XuMHuHu. MecTO XHMHH B CHCTEMe eCTECTBEHHBIX HaYK.

2 2. ATOMHO-MOJIEKYJISIpHOE YYeHUe.

3 3. CTpoeHue aToMa ¥ 3J1eKTPOHHBIX 000/109€K aTOMA.

4 4.Ilepuoanyeckmii 3axon u [lepuoanyeckas cucreMa XUMHYECKHX YJI€eMEHTOB € TOYKH 3PEeHHUsI
Teopuu cTpoeHusi aroma. [lepuoaMYHOCTH CBOWCTB 3JIEMEHTOB.

5 5. Xumuueckasi cBsi3b H CTPOEHHE MOJIEKYJI, BAJIGHTHOCTh. KoHIenuus ruOpuan3anuy aTOMHBIX
opOuTaineil ¥ IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI M HOHOB. KOHIENIMs MoJIsipU3alii HOHOB.
Teopust Mmonekysipusix opoutaneit (MO JIKAO).

6 6. MexmonexkyasipHoe B3aumoaeiicteue. Cuiel Ban-nep-Baansca. OpueHTaliuoHHOE, HHAYKIMOHHOE U
JHCIIEPCHOH-HOE B3auMOAEHCTBUS. DaKTOPBI, ONPEACIAIONINE SHEPTUIO MEKMOJIEKYJIIPHOTO
B3auMozieiicTBus. BomopoHas cBs3b.

7 7.CoBpeMeHHBbIe MP00JIeMbl HEOPraHU4ecKoil XMMHHU. MeTanaoopraandeckas ¥ CynpaMoJIeKyIsipHas

XUMHSA-XAMUS MOJIEKYJISIPHBIX aHCaMOJIeH U MOJIEKYJISIPHBIX CBA3EH.
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8 8. Ocnoevl xumuueckoii mepmoounamuku. JHEPreTHIECKUE XapPAKTEPUCTUKH XUMHUUECKUX PEaAKIHH.
[lepBoe Ha4YaI0 TEPMOIMHAMHUKH.

9 9. Ocnogbl xumuueckoil Kunemuxu. ' OMOTeHHbBIE U reTeporeHHbIe peakuni. CKOpoCTh XUMHUYECKOH
peakuuu 1 hakTophl ee onpenessronire. [lopsaok n MonekyIsspHOCTs peakunu. Karanus.

10 10. Xumuueckoe pasnogecue. CBsi3b KOHCTAHTBl XMMHUYECKOTO PaBHOBECHSI CO CTaHIAPTHBIM
n3MeHeHueM Heprun ['mb0ca.

11 11.06uue ceoiicmea pacmeopos. Pacmeopul nesnexmponumoe.

12 12.PacTBOpHI 371€KTPOJIHUTOB.

13 13.Peaxnuu B Heopranu4eckoii xumun. I'maponans coueil. OkuciumensHo-80ccmanogumenbHyle
Ppeakyuu 8 600HbIX PACME0Pax. JIEKTPOJIU3 PACTBOPOB H PaCILIaBOB.

14 14. Tucnepcusie cucrembl. Kosutonanl.

15 15.KomnuiekcHbIe COeTUHEHNS.

16 16.CoBpeMeHHBIC METOIbI CHHTE32 M AHAJIN32 HEOPraHMYeCKNX BellecTB.

17 17. p-Onementsl VII A rpynnsl.

18 18. p-Ouaementsl VIA rpynmnel.

19 19. p-DnemenTtsl VA rpynnsl.

20 20. p-Oaementsl IVA rpynnsl.

4.4.2. IPAKTUYECKHUE 3AHATUS. 2 CEMECTP
TABJIUILIA 8. TeMbl NpaKTUYeCKUX 3aHATHI

Ne TEMA

1 22. s -DnemeHTHI 1A rpynmnsi.

2 23. Bomopon.

3 24.s-JnemenTsI BTOpOii rpynnsl. [loarpynna 6epuwumnsa u maraus. [loarpynna xaapuus.

4 25. lloarpynmna aJlOMUHHS.

5 26. d-dnemenTsl LLIB rpynnbl. Peqko3eMebHbIE 3JIEMEHTHI.

6 27. d-Ddaementsl IVB rpynmner.

7 28.d-Jdnementnl VB rpynnsl.

8 29. d-dnements! VIB rpynmnsi.

9 30. d-dnements1 VIIB rpynnsi.

10 31.d-IdaemenTtnl VIIIB rpynnel. CemeilicTBo Kejie3a. CeMelicTBO NJIATHHOBBIX METAJJIOB.
CemeiicTBO Kejie3a.

11 32.d-Jnementsl IB rpynnsl.

12 33.d-Jaementsl 1IB rpynmsi.

13 34. T'esqinii 11 p-371eMeHThI BOCbMOM rpyNIbl.

14 35. f-Dnementsl. CtpoeHue aToMoB. 4f- u Sf-anementsl. Jlanmanuowt (4f->nementsl). Akmunuodwt (Sf-

JJIEMEHTHI).

4.5. JlabopaTopHble 3aHATHS
TABJINLIA 9. Tembl 1a00paTOPHBIX PadoOT
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No No Kon-Bo
JIp pasacia HanmeHnoBanme 1aGopaTopHbIX paboT 1acos
1 2 3 4

Omnpenenenne 0OTHOCUTEILHONH MOJIEKYJISIPHOI Macchbl OKCH/IA YrJiepoaa
1 1 av) 2
2 1 OIIPEJIEJIEHUE MOJISIPHOM MACCBI DKBUBAJIEHTA IIMHKA 2
3 5 CKOpOCTb XUMHUYECKUX PEaKIHi. 3aBUCHMOCTH CKOPOCTH PEAKIIHU OT 5
TEMIIEpaTypbl U KOHLIEHTPaLU1
4 9 Xumnueckoe paBHOBecHe. BinsHue TemnepaTypsl U KOHIICHTPAIIUU HA b
XUMHUYECKOE DABHOBECUE
5 2 Karanu3z. 'oMOreHHbIN ¥ reTEpOreHHbIN KaTaiu3 2
6 3 OuncTKa TBEPABIX BEIIECTB OT IpUMece 6
7 3 PactBopsl. PactBopumocts conei, IIponsBeneHne pacTBOpUMOCTH 4
8 3 [IpuroToBneHue pacTBOPOB 3aJaHHON KOHIICHTPAITUH 6
9 3 DIEeKTPOTUTHUECKAS TUCCOLUAIUS (TIPOTONH3) 6
10 3 T'unponus (Ilpotonms) comeit 4
11 3 OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 6
12 3 DIEKTPOXUMHUUECKHE CBOHCTBA METAIIOB, DJIEKTPOJIU3 PACTBOPOB COJIeH 4
13 3 Koppo3zus metannos 4
14 3 [Tonyuenue u cBoOMCTBa KHCIOPOAA 5
15 3 CaoiicTBa BOIOpOAa U NEPOKCHIA BOJOPOIA 5
16 3 T"anoreHs! ¥ UX cOeTUHEHUSA 10
17 3 Cepa. CBoiicTBa cepbl U €€ COEAMHEHUN 10
18 3 ABOT ¥ €ro cOeIMHEeHNs, TOTYUYEHUE U CBOUCTBA 10
19 3 Dochop u ero coenuHEHUS 6
20 3 VYriepoJ U KpeMHUH, COEAUHEHUS YIIepOAa U KPEMHUS 6
21 3 Bop u ero coenunenus. [lonydyenue u cBoiictsa 6
2 4 CRoiicTBa HICIOYHBIX METAJIJIOB ¥ KX COEAMHEHUH 10
23 4 bepunnuit, Maraui, KaabLuii, CTpoHLUiL, Oapuil 1 UX COeANHEHUS 10
24 4 AIOMAHNNA U €r0 COETUHEHNS 10
55 5 Penxo3eMenbHbIe 2y1eMeHTH: TuTaH, nUpKoHUH 1 radHuil. OKCHABI 6
TUAPOKCHUJIBI U COJIU
26 5 Banaguii, HHOOHMIA, TaHTAI U MX COCAUHEHUS 6
27 5 XpoM, MmonubIeH, BOIbGPaM U HX COCTUHCHUS 6
28 5 Mapranen, coelMHeHHs] Maprasia 6
29 5 JKene3o, k0OANbT, HUKEIb U UX COSAUHEHUS 6
30 5 Mens, cepedpo, 30J10TO U UX COSTUHEHUS 6
31 5 IIuHK, KaqMUHA U UX COCTUHEHUS 6
32 5 OI10BO, CBUHEI] U UX COCAUHCHUS 6
33 5 MpbI1IbsIK, CypbMa, BUCMYT U UX COE€IUHEHUS 6
34 5 KauecTBenHoe onpezenenne MOHOB d-371eMEHTOB 6
35 6 Cunres HEOpraHM4YeCKUX BEIICCTB 6
36 6 [Tony4deHue u cBOWCTBAa KOMIUIEKCHBIX COEAMHEHUN 6

4.6. CamocTosiTe/IbHOE N3yYeHHE PA3/1eJI0B TN CIUTIIUHbI

TABJIMILIA 10. TeMbl caMOCTOATEIbHBIX 3aAHATHIA
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No Koi-Bo
Bormpocsl, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3yUEHUE
paszaena 4acoB
1 2 3
IIpeameTt u 3apaun xXuMuu. MecTO XUMHH B CHCTEME €CTeCTBEHHBIX
1 Hayk. [Ipeamer u 3agaun xumuu. OCHOBHBIE 33]1a4l COBPEMEHHOMN 4

HGOpFaHquCKOfI XHUMMHU. COBpeMeHHBIe HalTpaBJICHUS PAa3BUTHUA

Honnas cBs3pb u ee cBoiicTsa. [loysspusanus HoHa B DIIEKTPUYECKOM
nosie. Ilonsapu3yeMocTs U MOJIApU3yIoLIee JEHCTBUE HOHOB.
W3MmeHeHne 3TUX CBOMCTB B IlepuoJax U rpynnax. MlonHas cBsa3b-
IIPEACIIbHBIN CIy4all KOBAJIEHTHOM MOJISIPHOU CBS3H.

10

JAucnepcubie cucrembl. Kostonabl. J[ucniepCcHbIE CUCTEMBIL.
3 Knaccudukanusa nqucnepcHsix cucreM. CyCieH3ul U SMYIbCUU. 6
Kosonubie pacTBOpsl. Y CTONYMBOCTD KOJUIOUAHBIX PACTBOPOB.

Bonopona. O0mas xapaktepuctuka Bogopoaa. I[lonoxenue Bogopoaa B
nepuoanueckoi cucreme. Ctpoenue aroma. BaleHTHOCTD U CTEEeHb
OKHCJICHUSI aTOMOB BOJIOpO/ia. XapakTep XMMHUYECKUX CBSI3€Hl B €ro
CoeMHEnMsX. Y CI0BHs 00pa3oBanus M cyniecTBoBanus nonos H', H,
H3;O". ®usunyeckue u XMMHUYECKUE CBOICTBRA Bojioposia. Bogopon kak
BOCCTaHOBHUTEb. BoccTaHOBUTEIb-HAsK CTOCOOHOCTh aTOMAPHOTO U

10

d-Jaementsl IIB rpynne1.O0mast xapakTepUCTHKA SJI€MEHTOB.
Crpoenue atomoB. M3MeHeHue o rpynme aTOMHBIX paJnycoB U
MOHU3ALMOHHBIX NOTEHIUANOB. BaleHTHOCTb U CTENIEHU OKUCICHUS
5 aTOMOB. XapakTep XMMHUYECKOH CBSI3U B cOeTUHEHUAX. PU3nveckue u 10
XUMHUYECKHE CBOICTBA MPOCTHIX BellecTB. OTHOIIEHUE K KUCIOPOY,
BOJZI€, KMCIIOTaM, IeaoyaM. AManeramsl. [[puMeHnenne MeTamios.

Ovecvuney munwa u vamvud Owvecuney nruru (1 1D CeaticTra

Jlanmanuowl (4f->1emMenThl). BaleHTHOCTD, XapakTep XUMUYECKHX
6 cBsi3el U (hOpMbI COEAMHEHUNH. XMMUYECKHE CBONCTBA METAJLIOB. 10
OTHolIEHNE K KUCIOPOAY, Boae, kucioram. Okcunbl. ['uapokcuast.

v
IAnr 1011011110 M IIATIATIIA ACIIADIITIV AnATIoATD TIn TTantuaaas: (Amrr

Axkmunouowt (S5f->nemMeHThI). BaeHTHOCTB 2JIEMEHTOB, XapakTep
XUMHUYECKHX CBs3eil U (hOpMBI COEIMHEHHH B psiiaX TOPUH—KIOpHUil 1
Oepriii—IoypeHcuil. XuMU4Yeckue cBoicTBa MeTaJioB. CoeTMHEHUS
topus (IV): okcua, runpokcua, ranoreHuasl. Coenqunenus ypana (VI):

10

5. OUEHOYHBIE MATEPHUAJIBI JJIS1 TEKYIIETO U PYBEXKHOI'O KOHTPOJIA
nepeuens oueHouUHwvIX cpeocme u Konmpoaupyemwvix komnemenuuii: OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6

5.1. BAJAHUSA JJIA TEKYIIET'O KOHTPOJIA (KOJJIOKBUYM). 1 CEMECTP.

IEPBAS KOHTPOJIBHAS TOUKA

3.OcHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHHsI. 3aKOHBI: COXPAHEHUs, KPaTHBIX
OTHOIIIEHUH, TTOCTOSTHCTBA COCTaBa, 00bEMHBIX OTHOIIIEHUH. 3aK0H ABOTaIpo. 3aKOH
HKBHUBAJICHTOB.

7.KBanTtoBble uncna. CMbICII KBAHTOBBIX YHCeNl. ATOMHBIE OpOUTANIN. DHEPreTHYECKHe YPOBHU
AJIEKTPOHA B OAHOIEKTPOHHOM MHOT'03JEKTpOHHOM aromax. [Ipunnun Iaymnu.

8.IlpaBuno XyHaa ¥ OPSAIOK 3aMOTHEHUS aTOMHBIX opOuTaneit. [[puHnun HanMeHbIeH
sHeprui. [IpaBuno Kneukosckoro.

9.ITepnoanueckuii 3akoH. [lepuoandeckas cuctema. OCOOCHHOCTH 3aMOJHEHUS YJIEKTPOHAMHU
aTOMHBIX OopOHTajel u GopMUPOBAHUE IEPHOAOB. S-, p-, d-, f-3TIEMEHTHI U UX PACIIOJI0KECHHUE B
MEPUOUYECKON CUCTEME.
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10. CtpoeHue 3IeKTPOHHBIX 000JI0UEK 37eMEeHTOB. [lepnoanyHOCTh CTPOEHUS SIEKTPOHHBIX
o0omnouek. MI3MeHeHne aTOMHBIX ¥ HOHHBIX PaJMyCOB IO NepruoiaM u rpynmnam. DPQPexTs d- u
f-cxarus.

11. MoHu3aunoHHble TOTEHIIUABI, CPOJICTBO K 3JIEKTPOHY, AIEKTPOOTPULIATEIbHOCTD
31eMeHTOB. DAaKTOPBHI, ONPEAEISIIOUIME 3TH BEJIMUYNHBI U UX U3MEHEHUE IO epruoaam 1
TpYIIIaM.

12.I1epnoAMYHOCTD XMMUYECKUX CBOMCTB 3JIEMEHTOB, ITPOCTHIX BEUIECTB U XUMUYECKUX
coeuHeHUN. MI3MeHeHre CBOICTB 3JIEMEHTOB 110 NIEPUOJIaM U IPyIIaM B 3aBUCUMOCTH OT
CTPYKTYpbI BHEIIHUX U MPEJIBHEUTHUX AJIEKTPOHHBIX 000JI0YEK U paJuycoB aTOMOB. MI3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THJPOKCUIOB I10 IIEPUOIaM U TPYIIIIaM.

13. OcHOBHBIE TUITBI XUMHUYECKON CBSI3H: KOBaJICHTHAs (HEIMOJIApHAs U MOJIApHAs), MIOHHAs,
Mmetayuimdyeckas. OOmme 0co0eHHOCTH MeXaHn3Ma 00pa30BaHUs KOBAJICHTHBIX M HOHHBIX
CBsI3€EM.

14.OcHOBHEBIE MTOT0XEHUS Teopun BaleHTHBIX cBsi3elt (BC). OcobeHHOCTH 00pa30BaHus CBS3CH
10 IOHOPHO-aKLENTOPHOMY MeXxaHu3My. HachllaeMocTb U HalpaBIeHHOCTh XUMUYECKOM
CBs3U. MHOrOLEHTpOBAs CBSA3b.

15.BaneHTHOCTh XMMUYECKUX 3JIEMEHTOB. BanenTHOCTh ¢ mo3unuii Teopun BC. BaneHTHOCTS -,
p-, d-, f-anemenToB. [locTosiHHAs U IepeMeHHasl BaJIECHTHOCTU. BalleHTHOCTD U cTeneHb
OKHCJICHUS aTOMOB 3JIEMEHTOB B UX COCIMHECHUSX.

16.01uHOYHbBIC U KPATHBIE CBSI3U. G- U T-PA3HOBUIHOCTU KOBAJIEHTHBIX CBsi3el. OTHOCUTEIbHAS
ycTOHYUBOCTD (p—p)n- U (p—d)n-cBsizeit. KonmnuecTBeHHbIE XapaKTEPUCTUKUA XUMHUECKUX
cBs3eid. [lopsanok cBsizu. Dueprust cBsa3u. JnvHa cBsi3u. BanentHsiil yron. CTeneHb HOHHOCTH
cBs3U. DPPEKTUBHBIC 3apsIbl XUMUYECKH CBSI3aHHBIX aTOMOB M CTEIIEHb HOHHOCTH CBSI3H.
JMmoabHbIA MOMEHT CBS3H.

17. Konuenuus ruOpuan3aiiy aTOMHBIX OpOUTael U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYT U
nOHOB. OCOOEHHOCTHU pacIpeeNeHus JEKTPOHHON MIIOTHOCTH THOPUIHBIX OpOUTANIEH.
[Tpocreiimue Tunsl THOpUAM3ALHN: Sp, Sp2, sp3, sp3d, sp3d2. I'ubpuau3zanus ¢ yqyactueM
HENO/JIEJIeHHBIX AIEKTPOHHBIX Map. BinsHue oTTaIKuBaHUs JIEKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOHPUTYPALIUIO MOJIEKYII.

18.KoHuenius nojsipu3aiui HOHOB. TpakTOBKA MOJISIPHBIX CBSI3€H COTIACHO KOHIICTIIIMU
MOJISIpU3aliuy MOHOB. JIOKaIM30BaHHbBIE U JAEIOKATM30BaHHbIE CBSI3U. TpeX- U MHOTOLEHTPOBBIE
cBs3u. Jlenokanu3zanus m-3JIeKTPOHHON IUIOTHOCTH B MOJIEKyJie OeH301a,rpaduTe, HoHaX
KHCIIOPOJCOAECPKAIINX HEOPTaHUUECKUX KUCIIOT.

19.Teopust monexkymsipabix opoutaneit (MO). OCHOBHBIE TIOJIOKEHUS, JHEPTETHIECKIE
JMarpaMMmbl, CBS3bIBaroOLIKe U pa3peixistome MO. Duepretuueckue auarpaMmsl MO
JIBYXaTOMHBIX MOJIEKYJI 3JIEMEHTOB BTOPOT'0 NIEPUOJA. G- U T-MOJIEKYJIIpHbIE OpOUTAIIH.
Cpasnenue teopun BC u MO.

20.KommiekcHele coequHenus. CTpoeHne KOMIIEKCHBIX COEUHEHUN, TEOpUS
KPUCTAITMYECKOTO TOJIsl. XMMHUYECKast CBSI3b B KOMIUIEKCHBIX COEIMHEHUSX U OCOOEHHOCTH UX
cTpoeHus. ['ubpuan3zanus aTOMHBIX opOUTaeil KoMIIeKcooOpa3oBaTess.

21. MexmMounekymspHoe B3aumoaericteue. Cuisl Ban-nep-Baansca. OpueHTalinoHHOE,
MHAYKIIMOHHOE U JIMCIIEPCUOH-HOE B3auMOJeicTBHS. DaKTOPbI, ONPEIEISIONINE YHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMO/ICUCTBUSI.

22.BogopoaHas cBs3k. [Ipupoaa BoAgOpOIHON CBSI3U, €€ KOJIMYECTBEHHBIE XapaKTEPUCTUKH.
Mex- 1 BHYTpU-MOJIEKYJISIpHAsI BOJIOPOIHAS CBsI3b. BoopoaHas CBA3b MEXAY MOJIEKYJIaMU
¢dbTopoBOIOpO/IA, BOJIBI, aMMHUAKa U COUPTOB. BinsiHMEe BOAOPOIHOM CBA3M HA (hr3HUECKUe
CBOWCTBA BEILECTB C MOJEKYJISPHON CTPYKTYpoil. O01mue 0cCOOEHHOCTH (PU3NIECKUX CBOMCTB
MOJIEKYJIIPHBIX KPUCTAJJIOB B CPABHEHUHW C HOHHBIMUA U @TOMHBIMHU KPHUCTAJJIAMH.

23. DHepreTUUecKue XapaKTepUCTUKU XUMUYECKUX peakiuil. [IepBoe Hayano TepMOIMHAMUKH.
[IpeBparienus 3Hepruu U paboThl B XUMUYECKUX MpOIeccax.

24 Tepmoxumusi. [TonsiTre 00 3HTANBIUN. DHIO0- U SK30TEPMUUECKUE PEaKIH. 3aKOH



31

I'ecca u cnencrBue u3 Hero. CTaHAAPTHOE COCTOSIHUE U CTaHAApTHAS AHTANBIUSA 00pa3oBaHUs
BemiecTBa. Pacuers! TemoBbIX 3((EKTOB peaKIHid.

25.Bropoe Havano tepmoarHaMuku. [Tonstue sutponuu. OneHka 3Haka U3MEHEHUsI SHTPOIUH B
XUMHUYECKHX peakuusx. JHeprus ['m66ca. Poiab SHTANIBNMUIHOTO U SHTPOMHMHOTO (PAKTOPOB B
oTpezieNIeHUH HalpaBJIeHHs Mpoliecca.

26. I'omoreHHble M TETEPOrCHHbIE peakuuu U cucTteMbl. CKOpPOCTb XUMHYECKON pEaKLUHU U
dakTopbl ee omnpeaensioue. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT KOHLIEHTPALMU pPEareHTOB.
Kunernueckoe ypaBuenue peakuuu. [Lopsaok U MOJIEKYISIPHOCTh PEAKITUU.

27.1lonsitue 0 MexaHu3Me peakuuu. [lepexonHoe cocTosiHUE, WM aKTUBUPOBAHHBIA KOMILJIEKC.
DHeprus akTuBauu. OakTopbl, ONPEALSISIONME BETUUUHY YHEPTUH aKTUBALIUHU.

28.BiusiHue TemriepaTypbl Ha CKOPOCTh XHUMHUYeckou peakiuu. IlpaBwio Bant-T'odda.
TemmneparypHbiit K03 unmeHT ckopoctu. YpaBHeHue Appenuyca.

29 Karanu3z wu karanuzaTopbl. WHruburopsl u uHruOupoBanue. Karanutuueckue sbl.
['oMoreHHble U TETEPOrCHHBIE KATAIUTUYECKHE pEaKIMU. AKTHUBHBIE IIEHTPHl TBEPIBIX
KaTaJan3aTOPOB.

30. O6parumsbie 1 HEOOpaTUMBIE XUMUYECKHE peakinu. COCTOSHUE PAaBHOBECHS W TPUHITUIT

oOparumocTH peakiuu. Kunernueckuii 1 TepMOAMHAMUYECKUHN MTOAXO0/IbI K ONUCAHHIO
XUMHYCCKOI'0 paBHOBECHUA. Koncraara XumMmuaeckoro PaBHOBECHUSA U €€ CBA3b CO CTaHAAPTHBIM
u3MeHeHueM >Hepruu ['nd6ca. CmeneHne XMMUYECKOro paBHOBECHSI ITPU U3MEHEHHUHU YCIOBUH.
ITpunnun Jle Hlarense.

BTOPASA KOHTPOJIBHASA TOUKA

31.Teopuu pacTBopoB. PacTBopeHue kKak GU3NKO-XUMUYECKH mpoliecc. MI3MeHeHne SHTanbIINu
U SHTpONuU npu pactBopenuu BemiecTB. Conbpatarusi. ConbaThl. OcoObIe CBOWCTBA BOJBI KaK
pactBopurend. ['maparel. Kpucrtamnoruaparsl.

32.06mme cBoiicTBa pacTtBOpoB — mauddy3uss m ocMoc. OCMOTHMYECKOE [1aBIIEHUE U €ro
3HaueHue. MeTobl onpeeneHus MOJIEKYJISIPHBIX MacC PAaCTBOPEHHBIX BEILIECTB.
33.PactBopuTenb U pacTBOpsieMoe BeriecTBO. PacTBopumocTh. HackilieHHbIe, HEHACHIIIICHHBIE,
nepechlllieHHble, pa30aBleHHble H  KOHIICHTPUPOBAHHBIE pPAacTBOPHL.  B3aumoseicTBue
pacTBOpPEHHOTO BeliecTBa U pactBoputessi. COCTOSIHUE BEIIECTBA B PACTBOPE.

34 KoHIeHTpaIsl pacTBOPOB M CHOCOOBI €€ BBIPAKEHHUS: MaccoBas JAOJs, MOJSPHOCTH,
HOPMAaJIbHOCTb, MOJISUIBHOCTh, MOJIBHAS JI0JIS, TUTP.

35.3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B JKUJIKOCTAX, BYX >KMJIKOCTEH, TBEPbIX BEUIECTB B
KUJKOCTAX. 3akoH ['eHpu. BiusiHue Ha pacTBOPUMOCTH MPUPOJIBI KOMITIOHEHTOB, TEMIIEPATYPHI
U gaBieHus. [lepexpucramimsaniu 1 SKCTPaKIUs.

36./laBnenne m coctaB mapa Haja pacTBopoMm. 3akoH Payng. Kpucramnuzanuss v KUNEHUE
pactBopa. Kpruockonus u 30yIHOCKOIHS.

37. N3otonnyeckuit KOAGHUIMEHT. DIESKTPOIUTHYECKAS TUCCOIMAIIHS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOpUU BIEKTPOJMTHUECKOW auccouuanuu. MexaHu3m auccouuanvu. BrausHue
MPUPOJBI BEIIECTBA HA €r0 CIIOCOOHOCTh K DJIEKTPOJMTHYECKOW JWCCOIMAIMK B BOJHOM
pactBope. KHCIOTHO-OCHOBHBIA XapakTep IUCCOLMAIMU THAPOKCUIOB B 3aBUCUMOCTH OT
MOJIOKEHUSI DJIEMEHTOB B TIEPHOIWYECKOW cucTeMe. Jlucconmamusi CpeIHUX, KHUCIBIX U
OCHOBHBIX COJIEH.

38.PacTBOpHI cabbIX AMeKTpoauTOB. KOHCTAaHTa M CTENEHBb JUCCOIMAITIH CIIA00TO AJIEKTPOJIUTA.
3akoH pa3dasienus OcTBaibaa.

39.PacTBOpBl  CHUJIBHBIX 3JIEKTPOJHUTOB. Kaxkyiiascs CcTeneHb JIUCCOUMAIMUA  CUJIBHOTO
ANIEKTPONINTA. AKTUBHOCTh U KOO(PPUITMEHT aKTUBHOCTH. MIOHHAs cHlia pacTBOpA.

40.0OcHOBHBIC TPEJCTABICHUS TCOPUU CHIBHBIX 3JIeKTpoiuToB (Teopuu bpencrena u Jloypwu,
JIprouca u ap.). IlpoToHHas Teopust KHMCIOT M OCHOBAHMUW, MPOTOIM3 U MPOTOIUTHUECKUE
peakuuid. [IpoTOAUTEI U aTPOTOIUTHI.
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41.Iucconmanuss Bonbl. MoHHOE mnpou3BeaeHUE BOJbl. BoMOpOAHBIT U THAPOKCHIBHBIN
nokazarenu cpensl. Mon runpokconus. Mumukatopsl. Meroasl onpeaenenus pH. Bydephsie
pPacTBOPBL.

42 . TpyaHOpacTBOPUMBIE JIEKTPOJIUTHI. PaBHOBecMe MeEXAy OCAaJKOM U  HAaCBILIEHHBIM
pactBopoM. IIponsBenenue pactBOpUMOCTH. BirisiHue 0JHOMMEHHBIX HOHOB Ha PACTBOPUMOCTh
BemiecTB. Briusinue pH pactBopa Ha 00pa3oBaHue TPYAHOPACTBOPHUMOI'O BEIIECTBA.

43.I'uoponusz coneti. VIoHHBIE ypaBHEHHS THIposin3a. KoHCTaHTa M cTeneHb ruapoim3a. Biusaue
IIPUPOJIbI, 3apsiia U paanyca MOHOB Ha UX CKJIOHHOCTb K TMApOJU3Y. BiusHHE KOHLEHTpaluu
pacTBopa, Temieparypsl, pH cpeapl Ha cTeneHp rupoau3a. BiusHue KOHCTAHTBI JUCCOLUALNN
KHUCIIOTHI(OCHOBAHMSI), KUCJIOThl U OCHOBAHUS HA KOHCTAHTY FMAPOJIN3A.

44.Cnoxuble cimydau ruaponusa. OOpaTUMbIi U HEoOpaTUMBIH THAPOIH3. [UAPOIN3 KUCITBIX
conei. ['maponus TpyaHOpacTBOPUMBIX cosiel. COBMECTHBIM TUAPOIU3 Ccoyie. YcinoBus
nojapieHus ruaponuza. OOIe NPUHIUIBI MOTYyYEHUS JIETKOTHIPOIU3YIOIIUXCS COJeH, UX
OYUCTKH U CYIIKH.

45.T'uaponu3 ¢ TOYKU 3pEHUsI TPOTOIUTHYECKON TEOPUHU KUCIOT U OCHOBAHUM.

46. OKUCIUTETBPHO-BOCCTAHOBUTENIbHBIE IPOLIECCHl KAK pEeaklUHd IEepeHoca AIIEKTPOHA.
Oxucnutenu u BocctaHoBUTeNH. Kiaccudukaims oKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM.
Hogsrit moaxon k kinaccupukanuu OBP. TUIIBI OKUCIIUTETHPHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
47.CocTaBieHlEe YpPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. MeroJ HOHHO-
MOJIEKYJISIPHBIX IOJIypeakuuid. MeTo NpoTOHHO-KUCIOPOAHOT 0 OanaHca.

48.KonnuecTBeHHbIE  XAPAKTEPUCTUKU  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  IEPEXOIOB.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE cucTeMbl. YpaBHeHue Hepucra. CranaapTHble penokc-
MOTEHILIUAJBI ¥ CIIOCOOBI UX OINpeAeTIeHUS.

49. Penokc-moTeHIMalbl M OLIEHKA HANpaBiI€HHUs] M IOJHOTHI NPOTEKAHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaklUUid. 3aBUCUMOCTh MEXAY BEITUYMHAMU PEIOKC-MOTEHIIMAIOB CUCTEM
u usMeHeHueM HHeprun [100ca. Ilombop okuciouTenell W BOCCTAHOBUTENEH C Y4ETOM
CTaHJAPTHBIX PEIOKC-MOTEHIINAJIOB.

50. PaBHOBecue Ha TrpaHMIIE METaul - pacTBOp. ODJEKTPOAHBIA MOTeHUMaNd. BomopoaHsiit
AIIEKTPOJ CpaBHEHUS. Pl cTaHAAPTHBIX AIEKTPOAHBIX MOTEHIIUAIOB, (DAKTOPHI, OMPEIEIAIONINe
noyioxeHue metauia B psagy COIL.

60.XuMHYecKre NCTOYHUKH AJIEKTPUUYECKOTO TOKa- ralbBaHndeckue aneMeHTsl (I'9). Pabora I'D
SkoOu-Jlanmaisa. DIeKTPOABIKYIIAs CUjla TallbBaHUYECKOTO diemMenTa. [Ipunnun padotsr 1'9:
AKKYMYJISTOPBI U CyXxHe OaTapeu.

61.0nexkTponu3 pacimiiaBoB U BOJHBIX PAacCTBOPOB 3JEKTPOIUTOB. KaTogHble M aHOJHBIE
npoueccol. lloreHuman pasznoxenus. SIBneHue mnepeHanpsbkeHus. [lpakThueckoe 3HaueHuUe
AIIEKTPOJIN3A. DIEKTPOIUTHUECKHUE CIIOCOOBI MOJyUYEHUsI METAIJIOB U3 PACIIJIaBOB M PAacCTBOPOB.
3akonsl Dapazes.

62.01eKTpOXUMHUYECKas KOPPO3Hsl METAIOB- Kak pe3ynbrar padotel [D.  IIpomaykTer
XUMUYECKON U AJIEKTPOXUMHUYECKON KOPPO3UH U OCHOBHBIE METO/IbI 3AIIUTHI OT KOPPO3HUHU.

TPETbA KOHTPOJIBHAS TOYKA

63. lucnepcusbie cuctemsl. Knaccudukanus aucnepcHbix cucteM. CycreH3ud U SMYIbCHH.
64.Komnounel. KonnongHele pacTBOpBL. Y CTONYMBOCTh KOJUIOWIHBIX pacTBOpoB. CTpoeHue
KOJUTOMIHOM dYacTullbl M Muuesibl. JInopunbHble U aM0(pOOHBIE KOUIOWABI. 307M U Tellu.
[TenTu3anus, Koaryasanus, CEIUMEHTAUs KOJIJIOUOB.

65. OOmast xapaktepuctuka 3nemeHToB VII A rpynmbel. Ctpoenune aToMoB. OKHCIMTETBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA IPOCTBIX BEHIECTB. XMMHUYECKHE CBONCTBA MPOCTBHIX BEIECTB.
OOmuit TPUHIIKI MOTYyYEHUS CBOOOHBIX TaJIOTCHOB.

66.PacTBOpUMOCTH B BOJIE IPOCTHIX BEIIECTB raJloreHOB. XJIOpHas, OpoMHast U HoJjHas BOjA.
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67. TamoreHoBomopoabsl. BoccTaHOBUTENBHBIE M KHCIOTHBIE CBOMCTBA. OOIIME NPUHIIUIIBI
noiaydeHus. IIpoMBIIIIEHHOE TMOJy4YEHUE COJIIHOM KHUCIOTHL. [IpuMeHeHue CoJstHOM,
IJTABUKOBOM KHCIOT. AHAIUTUYECKUE PEAKIIUU TaJIOTeHU-HOHOB.

68.0Oxcuant Gropa, xmopa (I, IV, VII), 6poma (1), fioga (V).OxuciurenbHO-BOCCTAHOBUTEIHHBIC
U KUCJIOTHBIE CBOMCTBA.

69. OKCOKHCIIOTHI - KUCIIOPOJICOACPKAIINE KUCIOTHI XJI0pa, Opoma, oma. CTpoeHHE MOJICKYIL.
OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE M KHUCJIOTHBIE CBOMCTBA. CpaBHUTEIbHAs YCTOMYHMBOCTH
cojel M kuciaor. IlpuMeHeHue TUIOXJIOPUTOB, XJIOPATOB, NEPXJIOPATOB. XJIOPHAs WU
OeMIbHAsI M3BECTD (XJIOPKA).

70. O6mas xapaktepuctuka snemMeHToB VIA  rpymmel. [IpocTeie BemiecTBa. AJIOTpONHBIC
monupukanuu. OcobGenHoctu kucinopoaa. CrtpoeHue Mosiekyd o030Ha U cepbl. OCHOBHBIE
CIIOCOOBI IOJyYEHUS POCTHIX BELLECTB.

71. Tuapunsl Tuna HoD. Crpoenue monekyn. BoccTtaHoBUTeNnbHBIE U KUCIOTHBIE CBOICTBA B
pany Boma-temnypoBoaopoa. CepoBomopon. CsoiictBa. OOmMe NPUHIMIB  TOJTYYECHUS
XaJIbKOT€HOBOOPO/IOB.

72.Xanpkorenuapl. CpeaHue, OCHOBHBIE M KHCHbIE XalbKoreHUAbl. ['maponmu3. OOmme
MPUHLMIIEI Tony4YeHus. [Ipumenenne. AHaAIUTHYECKUE pEeaKlUU XalbKOT€HH/ 1-HOHOB.

73. Tunpunet cepbl HaS, -ITomucynbdunbl. CTpoeHue Mosekysn. YcroiunBocTh. KuCIOTHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. CpaBHUTENbHAS YCTOMYUBOCTH MONUCYIb(UIOB
U COOTBETCTBYIOLIUX UM KHUCJIOT.

74. Okcuapl. Oxcuasl dnemeHtoB (IV, VI). OcobenHoctu crpoenus. OTHOIICHHE OKCHIOB K
BOJE, KHCIOTaM M 1uenoyaM. OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIE cBoOWcTBA. [IpuHIMIBI
MOJTyYEHUSI.

75. CepHucrasi, CEJICHUCTAsl U TEJUTypUCTasi KUCIOTHI U UX cojid. KUCIOTHBIE M OKHCIUTENIBHO-
BOCCTaHOBUTENIbHBIE CBOMCTBA. [lonydenue. Paznoxenue cynbGuToB. AHATUTUYECKHE PeaKLnui
CyJIb(UT-UOHOB.

76. CepHas, celleHOBas M TEJULypOBas KHCIOTBI M HMX COJIU. KHUCIIOTHBIE M OKHMCIUTENIBHBIE
cBoiictBa. (CBolicTBa pa30aBIEHHBIX M KOHLEHTPUPOBAHHBIX KHUCIOT. CrOCOOBI MOJIyYEHUS.
[TpomsblIeHHbIE CIOCOOBI MOTYYEHHSI CEPHOM KMCIOTHI.

77. Oneym. [lonucepusie kucnotel. Jucynbdars (mupocynbdars).

78. Tuokuca0Th ¥ UX conu. Tuocynbdatsl. CTpoeHue TuocynbpaT-uoHa. BoccranoBuTenbHbIe
cBoiicTBa THOCY/Ib(aTa HaTpus. [I[puMeHnenue TuocyabpaTa HaTPUsl.

79. IlonuTHOHOBBIE KUCIIOTHI U UX coyu. 'mapocepHucras kucinora. CTpoeHUE UX MOJIEKYIL.
OTtHocuTeNbHAS] YCTOWYMBOCTD U OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA KUCIOT U MX
COJICH.

80.IIepokCcOKHCIIOTHI cepbl U UX conu. [lepokcoMoHOCEpHas U IEPOKCOAUCEPHAs] KUCIIOTHI.
Crpoenue ux monekyi. [lepokcocynbdarhl. DIEKTPOCHHTE3 TEPOKCOKUCIOT U coeit. x
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHbBIE CBOWCTBA.

81.0Oxcoxnopunsl cepsl. Oxcoxnopug cepsl. Jnokcoxmopus cepsl. CTpoeHHE MOJEKYIL.
I'mppomns. CpaBHHATENBHAS YCTOWYNBOCTD PA3JIMYHBIX OKCOTAIOTEHHUIOB CEPBI, CEIEHA, TeJTypa.
82. O0m1ast XxapaKTEepUCTHKA 3J1eMEHTOB VA rpynmbl. XUMHYECKHUE CBOMNCTBA MPOCTHIX BEIIECTB.
PeakmonHast cmocoOHOCTh MOJICKYJISIPHOTO M aTOMAapHOTO a30Ta, 0eyioro u kpacHoro ¢ocdopa.
[TpuHIUIBI TOTYYEHUS U TPUMEHEHHS IPOCTHIX BemiecTB. PuKcaiys a3oTa u3 BO3ayXa.

83. I'mapuast OH3z. Ctpoenue moiekyn. MI3MeHeHne TepMUYeCKON YCTOWYNBOCTH, PEAKIIMOHHOM
CIOCOOHOCTH, BOCCTAHOBUTENBHBIX CBOWCTB, CKJIIOHHOCTH K PEaKIUsIM MIPUCOCTUHEHUS B ALY
aMMuak—BUCMYyTHH. OOpazoBaHue U YCTOWYMBOCTh HOHOB aMMOHUS U hochonus. [IpuHImmsI
noJstyueHus ruapuos JHs.

84. AmMuak. CoiictBa u [lonyuenue. TepmoanHamMuueckas XapakTepUCTHKA peaKIIMU CUHTE3a
ammuaka. Cosin aMMOHHUS U X TEPMHUUECKOE pa3iio’keHue. Peakiiuu 3amenienns Boaopoaa B
amMMmuake. AMH/IbI, UMUJIbI, HUTPUbl. AHAIUTHYECKUE peaKllMd HOHA aMMOHHSI.
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85. 'mapazun. CTpoeHue MoeKyibl. Peakiiuy npucoeIMHeHUs U OKUCIUTEIbHO-
BOCCTaHOBUTENbHbIE. Conu THApa3oHud. ['napasun kak TornauBo. OCHOBHBIE METO/IbI
MOJIyYEHUSI.

86. 'mnpoxcmiamuH. CTpoeHue MOJeKybl. Peakiiny npucoeAMHEH s, OKUCIUTENbHO-
BoccTaHoBuTeNnbHbIE. Conu ruapokcuaammonus. [lomyuenue.

87. A30TUCTOBOIOPO/IHASL KMCIIOTA U €€ coiu. CTpoeHre MOJIEKYbl U a3uji-uoHa. KucnoTtHsie u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA. A3U/Ibl. B3pbIBOONIAaCHOCTH KUCIOTHI U a3U]I0B.
88. Oxcunsl azota (I, 11, 11, IV, V). Ctpoenue mosnekyn. OCOOEHHOCTH CTPOEHUS MOJIEKYIIbI
okconuTpuaa azora (V) — N2O. OKUCIHTENIbHO-BOCCTAaHOBUTEIbHBIC CBOKCTBA. [IpuHIIUIIBI
nosyueHus. TepmouHaMuyeckasi XapakTEpUCTUKA Peakuu cuHTe3a okeuaa asora (1I) u3
MPOCTHIX BEIIECTB.

89. Azorucras kucinora. CTpoeHHe ee MOJIEKYJIbl U HUTPUT-UoHA. Hutputsl. OKucInTeIbHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA KHUCIOTHI 1 HUTPUTOB. TOKCUYHOCTH HUTPUTOB.

90. Azotnas kuciorta. Ctpoenue Mojekyinbl OKUCIUTENIbHBIE CBOMCTBA pa30aBIeHHON U
KOHIIEHTPUPOBAHHOM a30THOI KUCIOTHI. JlabopaTopHbIE ¥ MPOMBIIILIEHHBIE METO/IbI MOTYYESHUS
azoTHo kucnothl. [apckas Bozaka. [IpoayKTsl TEpMUYECKOTO pa3ioKEHUs U OKHCIUTEIbHbBIE
CBOICTBa HUTPATOB. AHAIUTUYECKUE PEAKIIMA HUTPAT-UOHOB.

91.A30THBIE YIOOpEHUS.

92. ®ocdun. [TonydyeHne u OKUCIUTETHHO-BOCCTAHOBUTEIBHBIE CBONCTBA.

93. Okcuubl pochopa, Merbsika, cypbMbl i BucmyTa (111 1 V). OcobeHHOCTH CTpOCHUSI.
OTHolIeHUE K BOJIE, KUCIOTaM U 1ienodaM. [[puHiumne! monydeHus.

94. Kucnopoacoaepxaiiue KucioTsl pochopa u ux conm. ®ochopHOBATUCTASI KHCIIOTA U
runtopochutel. Dochopucras kucinora u pochutsl. PochopHoBaTas KUciIoTa, runodocdarsl.
95.Mera-, mu- (mupo-) u nomdochopHbie KUCIOTH U uX coiu. OprodochopHas Kucaora u ee
cosu. CTpoeHue MOJEKYJl, UX OCHOBHOCTb U OKHCIINTEIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA.
[Tonyuenue.

96. ®ocdopuble ynodbpenus. [Ipoctoit cynepdocdar. [{Boiinoii cynepdocdar. Ipernunurar.
®dochoputnas myka. Cmemanubie yaoopenus. AMmodoc. Azodocka.

97. I'mapokcuabl Mpitbsika, cypbMsl (111, V) n Bucmyta (I1I). Merta- u opto-popmsl. Kucnorho-
OCHOBHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOWCTBA. MBIIIBSIKOBAs U CypbMsiHAsI
kucnotel. O6mmue npuHnusl noxydenus. Apcenatsl (111, V). Ctubatst (111, V). Bucmyratsr (V).
98. I'mapuas! Melbsika, cypbMsbl U BucMyta (I1I). [Tonydenue u coiicTsa.

99. I'anorenn sl 3nementos (111, V) VA rpynmnel. X cpaBHUTeNbHAs yCTOHYNBOCTD. THITBI
rajoreHu0B. Oco0eHHOCTH X ruapoiusa. ['anorennast azota. Xmnopuast hochopa (I1ILV).
100. Oxcoxsopuasl. Okcoxaopun azora. Okcotpuxiopun ¢pochopa. Ix ruaponus.
®dochorutpuixiopua. OCOOEHHOCTH €r0 CTPOSHUS.

5.2. 3AJAHUA AJIA TEKYIIET'O KOHTPOJIA (KOJJIOKBUYM). 2 CEMECTP.
IIEPBASI KOHTPOJIBHASA TOYKA

1. T'unpunei s3nementoB (I1I) psaa amromunuii-rammmii. OcodbenHoctu ctpoeHus. CBoiicTa u
MOJIyYEHHUE.

2. I'anorenuast u Hutpuas anemenTos (I1) psana anmtomunnii-rannuit. OCOOEHHOCTH CTPOEHUS.
CBolicTBa U MOJTy4YEHHE.

3. Oxcupst anemenToB (I1I) psoa amromunumii-Tammmii. Ix cpaBHUTEIBbHAS YCTOWYHUBOCTD.
[Mpuniuns! nonydenus. Oxenp tamaus (I). KucnoTHo-ocHOBHBIE M OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA.

4. T'mapoxcunasl dnemeHToB (I11) psina amomunuii-tannuii. CoctaB 1 0COOCHHOCTH CTPOCHHUSI.
KucnorHo-ocHOBHBIE cBOMCTBA. OTHOIIEHNE K KUCTI0TaM H menodaM. [ uapoxcun tayus (I).

5. O0mas xapaktepucTtuka ['enust u p-3neMeHToB BOCbMOi rpymiibl. CTpoeHHE aTOMOB.

[IpryurHBI XUMHYECKONH MHEPTHOCTH. XUMUYECKUE COCTUHECHUS.
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6.00m1as XxapakTepucTrKa 31eMeHTOB 1A rpymmbl. CTpoenue atToMoB. CBOMCTBa, 0COOCHHOCTH
okucneHus IuTusi. CrocoObl MOTy4YeHUsI.

7.0xcunpl. [lepokcuasl. Hagnepokcunabl. O30uuasl. CTpoeHue. OKuCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI MOJTYUYEHHUS.

8.I'mapokcu bl ¥ TUAPHUIBI HIETOYHBIX METAJUIOB. [IpMHIMITEI TPOMBIIITIEHHOT'O ITOJIy4EHHS, UX
npuMeHeHrne. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1 OCHOBHBIE CBOMCTBA..

9.Counn 11e10YHBIX METaIOB: XJI0pUIbl, KapOOHATHI, CysbdaTel, HUTpaThl. Cr1OCOObI
IIOJIyYEHUS COJIbl U UX NpUMEHEHHE. KHCI0THO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa. KauecTBeHHbIE peaklMy KaTHOHOB.

10. Bogopoa. O0mias xapaktepuctuka Bogopoaa. [lonoxenue Bogopoaa B NEpUOIUIECKOM
cucreme. Ctpoenue aromMa. Bogopos kak BocctaHoBuTENb. BoccTaHoBUTEIbHAS CLIOCOOHOCTH
aTOMapHOTO U MOJIEKYJISIPHOTO BoJIopoja. B3aumozeiicTBre Bogopoa ¢ MeTaiilaMu U
HemeraiaMu. CriocoObl 1osryyeHHst CBOOOIHOTO BOJIOPOJa.

11.Ilepokcun Bogopona u nepokcusl. Ctpoenue Monekyisl. [Tomyuenune. OxucnureabHo-
BOCCTaHOBUTEJIbHBIE CBOWCTBA B Pa3JINYHbBIX CPEAX.

12.00mas xapakrepuctuka 31eMeHToB [IArpynnel. Ctpoenne atoMoB. OCOOEHHOCTH OepHILIHS.
KucnoTHO-0CHOBHBIE M BOCCTaHOBUTENbHBIE CBOICTBAa. CrIOCOOBI MOTYUYEHHUS.

13.I'uapokcuasl ¥ ruaApusl dieMeHToB [TATpynmbel. OcoOeHHOCTH CTPYKTYPBI THAPUIOB, UX
BOCCTaHOBUTEJIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOICTBA. [IpMHIUIIBI TOJTyUeHMSL.

14. Oxcuapl, nepoKcuabl U HaanepoKcuabl aeMeHToB IIArpynnsl. KucinoTHo-ocHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTyUeHUSL.

15.Conu Gepritust ¥ MarHusi B KATHOHHON W aHMOHHOHN opmax. OKCOISALUS U OJISIHS.
KommnekcHble coennnenus 6epunust. ['naponus conei 6eprinis 1 MarHusl.

16.Comnu 311eMEHTOB OATPYIIIBI KAIBLHUS: TaJOTeHUIBI, Cyab(paThl, KaApOOHATHI, HUTPATHI,
cynbdubl. KucioTHo-ocHOBHBIE CBOMCTBA. JKECTKOCTh BOJbI M METO/IbI €€ YCTPAHEHUS.
KauecTBeHHbBIE peaKIi KATHOHOB.

17.0xcunsl repmanus, onosa, ceunua (I, IV). Ux cpaBautensHas yctoitunBocTs. KnucinoTHo-
OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUAOB. X OTHOIIIEHHE K BOJIE,
KHCIIOTaM, 1enoyaM. OOIIre IpUHIHUIIBI TOTyYeHHS.

18. T'mapokcuasl repmanus, onosa, ceuHua (II, IV). CpaBHuTenbHast ycTOWYMBOCTD, KUCIOTHO-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Conu ruapokcu1oB 3neMeHToB (11,
IV) B kaTnoHHOM 1 aHMOHHOM popmax. OTHOCUTENbHAS YCTOMYMBOCTh, CKIIOHHOCTD K
TUAPOJIN3Y.

19. O0wias xapakrepuctuka d-2neMmenTsl LB rpynmnel (penko3emenbHble 31eMeHThI-Sc-Y -La-
Ac). CtpoeHre aTOMOB. XUMHUYECKHE CBOMCTBA MPOCTHIX BemlecTB. CrIocoObl MOTyueHHs.
20.0Oxcuapl U TUIPOKCH B PEIKO3EMENbHBIE 3JIEMEHTHI B pAy CKaHIuh-akTuHUI. KucnoTHo-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyYSHHS.

19.Conu d-Onementos 1B rpymms! (peako3emenbHbIe d7eMeHThI-Sc-Y-La-Ac): TuapuIs!,
HUTpPATHI, Cyab(aThl, kKapOoHaThI, (pocdarsl. KHCIOTHO-OCHOBHbIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHbBIE CBOMCTBA. CIIOCOOBI MOJTyUEHHUS.

BTOPAS KOHTPOJIBHAS TOYKA

20.06mas xapakrepuctuka d-Onementsl [VB rpynmnel. Ctpoenue atomoB. M3mMenenue
XUMHUYECKHX CBOMCTB MPOCTHIX BEUIECTB MO Irpyrie. CrocoObl MOTydeHusl.

21.0xcuapl U TUIPOKCU Bl TUTAHA, LMPKOHMS, radHus. [lepokcuanbie coeJuHeH s,
nepoKCOKUCI0THL. OcobeHHoCcTH cTpoeHHs. KHCI0THO-OCHOBHbIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHbBIE CBOMCTBA. CIIOCOOBI MOJTy4EHHUS.

22. Conu TUTaHa, IUPKOHUS, TaHUS: TAIOT€HHU b, OKCOTaJIOr €HUIbI, TAJIOT€HOKOMIUIEKCHI,
KapOOHATHI, Cy/b(aThl, TATAHATHI, HUPKOHATHI. KHCIOTHO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOWCTBA. CIIOCOOBI OTY4EHUSI.
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23. O6mas xapakrepuctuka d-2inemenTsl VB rpynmsl. CTpoeHre aToMOB. XUMHYECKUE
CBOMCTBA MPOCTHIX BetlecTB. OTHOIICHHE K ITAPCKOM BOJIKE U CMECH a30THOU

U TUTaBUKOBOM KUCIOT. CrIOCOObI OTyUYEeHUSI.

24.0kcupl ¥ IepOKCU bl BaHAIUSI, HUOOUS, TaHTas1a. KHCIIOTHO-OCHOBHBIE M OKUCIIUTEIIBHO-
BOCCTaHOBUTEJbHbBIE CBOMCTBA. CIIOCOOBI MOJTyUEHHUS.

25. 'uapokcuibl ¥ coMM BaHaAus, HUOOUs, TanTana. Banagatel. [lonuBanagatel. CoequHeHus
okcoBaHaus. HuoGatel. Tantanarsl. Oxcoranorenuipl. ['aoreHoOKOMIIEKCHI.
KucnoTrHo-0CHOBHbBIE U OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI OJTyUYEHHUS.
26. O6mas xapakrepuctuka d-OnemenTtsl VIB rpynmel. Ctpoenne aroMmoB. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA U CIIOCOOBI MOITYUCHUSI.

27. Okcuanl xpoMma (11, II1, VI). Ux cpaBHUTENBHAS YCTOWYUBOCTh. KHCIIOTHO-OCHOBHBIE M
OKHCITUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [IpMHIIUIIBI TOTyUYeHuS.

28. Oxcuasl MmonubaeHa u Bonbhpama (VI). [Ipunuumns! nonydenus. 3MeHeHne yCcTONYUBOCTH,
OKHUCJIUTEILHOU CIIOCOOHOCTH M KHCIIOTHOTO XapaKTepa B Py OKCHIIOB XpOMa—BoJIb(ppama
(VD).

29. I'mapoxcunst xpoma (11, II1, VI). CocraB u ocobeHHOCTH cTpocHHs ruapokcuaa xpoma (II1).
XpomoBbI€ KUCIOTHI. M30M0IUKUCIOTH XpoMa. KUCIOTHO-OCHOBHBIE U OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC CBOMCTBA. [[pUHITUIIBI TOTyYEHUSI.

30. Monu6aeHoBas 1 Bolib(ppaMoBasi KHCIOTHL. Y CTOWYMBOCTh, KUCIOTHBIE U OKHCIUTEIbHbBIE
CBOICTBa B Ay XpOMOBasi—BOJIb(PpaMOBasi KUCIOTHI. V30MOIMKUCIOTH M TE€TEPOTIOTHNKUCIOTHI
MosOJIeHa U Boslbppama.

31. Conu xpoma (II, III, VI) B karuonHo# 1 annoHHou popmax. OKUCIUTEIbHBIE CBONCTBA
XpPOMATOB U JUXpoMaToB. [[puHIMn 1ecTBUS XpOMOBOM CMECH.

32.Monu6nats! u Bonbdpamatsl. [lomumonnbaaTs! 1 monmBoibhpaMaTsl. OKHCIUTEIBHBIE
CBOICTBa B sy XpOMaThl—BOJIb(paMarhl.

34.T'anorenunsl xpoma (11, I1I). I'anorenuasr monubaena u Bonsppama (VI). Knacrepusie
rajioreHu 6l MonnbeHa u Bolb(ppama. OKcoranoreHu bl U JuoKcoranoreHuasl. CBONCTBA..
35.Ilepokcocoenunenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KUCIOThL. OCOOEHHOCTH
CTpPOEHHUsI. Y CTOWYMBOCTh M OKHCIIMTENIbHBIE CBOMCTBA IEPOKCOCOETUHEHUN XPOMA.

36. O6mas xapakrepuctuka d-OnementoB VIIB rpymnmel. CTpoeHue aToMOB.

CaoticTBa poCTHIX BemiecTB. CrocoObl MOMyuYeHUs U IPUMEHEHHE.

37. Oxcunpt u runpokcuasl Mapranma (11, 111, IV, VII). KucinotHo-ocHOBHBIE U OKUCTUTEIHHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUS.

38. Oxcuabl ¥ THAPOKCUABI TEXHEUs U peHusi. CBOMCTBa U CIOCOOBI OTyYEHUS.

39. Conu mapranma (1L, II1, IV). KucnoTHO-0OCHOBHBIE U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
cBoiicTBa. CiocoObl MOTy4YeHHUS.

40. MapranmoBas 1 mapranionuctas kucinotel. Conu mapranma (VI u VII). Manranats! u
ITepmanranaTel. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOH, IEJIOYHON U
HEUTpaJIbHOU cpenax. [IpuHIUIIBI OTydeHus.

41.Conu texneuust u peaust (VII). Ileprexnatsl. [leppenatsl. KuciaoTHo-ocHOBHBIE U

OKHUCJIUTETFHO-BOCCTAHOBUTENNbHBIE CBOMCTBA. CIIOCOOBI MOTYUEHUS.

42. CBoMCTBA Xkene3a, KoOallbTa, HUKEII- BOCCTAHOBUTENILHEIEC U KUCIIOTHO-OCHOBHLIE,
Ctpoenue aToMOB. [IpoMBIIIUIEHHBIE METO/IBI MTOTYYCHHUS JKene3a, KoOanbTa, HUKEIs.

43. Oxcuasl ¥ THAPOKCHIIBI JKeTe3a, kodanbsTa, Hukens (11, I11). KucnoTHo-ocHOBHBIE
OKUCITUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [ [pUHIIMIIBI TOTyUYEHUSI.

44. Conu xene3a, kobanpta, HUKens (11 u III). Kpucrannoruapatsl. JIBoiinbie conu. CTpykTypa
0e3BoIHBIX XJI0pU10B. OcHOBHBIE conu. CBOICTBA U MOJIyUYEHUE.

45.Depputsl (I111) 1 ux peppomarautHbie cBoiicTBa. CBOMCTBA M CIIOCOOBI MTOTYUCHHUSI.

46. @epparts! (IV). OxucnurensHsle cBoiicTBa. [IpuHIMIIBI TOTYy4YEeHHUS.

47. CpoiictBa miaTuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOMIEHHE K KUCTOPOY, BOAOPOY,
BOJIE, KHCJIOTaM, IIeJ04aMm, apckoit Boake. [I[puMeHeHue u crocoObl MOTydIeHUsI.
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48. OKcuabl ¥ THAPOKCHIIBI PYTEHUS, OCMHUS , POJIHS, UPpUIUs, Nauiaaus. KucioTHO-OCHOBHBIE
Y OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[pUHITUIIBI TOTYYEHUSI.

TPETbA KOHTPOJIbHASA TOYKA

49 KoMmIekcHble coeTMHeHN TUIaTHHBI. KaTnoHHbIe, aHMOHHBIE U HEUTPaJIbHbIE KOMIUIEKCHI
matuHsel (11, V). AMMUH- 1 THaHOKOMIUIEKCHI. [ eKcaxIopoIIaTHHOBAsI KUCI0TA U €€ COJIH.
50. OOwas xapakrepuctuka d-2ineMenToB IB rpymnmel. Ctpoenne atoMoB. OTHOLIEHHE K
KHCIIOPOJly, BOZE, IiesiouaM, KuciaoraM. PactBopeHue 3010Ta B Hapckoid Bojake. CrocoObl
no0BIYM Meu, cepedpa u 3010t1a. [IpumMenenue u crnocoObl MOTYYEHUST METAIIIOB.

51. Okcunbt meau u cepedpa (I, I1), 3omoTa (I, IIT). KucaoTHO-OCHOBHBIE M OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE CBOMCTBAa. OTHOLIEHHE K BOJE, KUCIOTaM, IiesaodaM. IpuHuumnel
MOJTyYEHUSI.

52 I'mapoxeunsl Mmeau (I, II), cepedpa (I, I1), 30mota (III). KuciaorHo-ocHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. OTHOIIEHHE K BOJIE, KHCIOTaM, IIEJI0YaM.
IIpuHIUIIBI TOTy4YEHNS.

53. Conu menu, cepebdpa, 3om0ta (I) u conu 30m0ta (III). OkHCIUTENBHO-BOCCTAHOBUTEIBHBIE
cBoiictBa. ["amorenoxommiekcbl. AMMUH- U ITHaHoKoMIuiekchl. Comnu meau (II).

KpI/ICTaJ'IJ'IOFI/II[paTBI. KommrekcHblie COCAUHCHMU. TeTanJ’IOpOSOHOTaﬂ KHCJIOTa U €€ COJIHN.

54. O0uas xapakrtepuctuka d-OnemenTtos 1IB rpynnsl. Ctpoenue aromoB. KucioTHO-OCHOBHBIE
U BOCCTAHOBUTEIbHBIE CBOICTBA MPOCTHIX BelleCcTB. AMasibrambl. CriocoObI OTy4EHUS.

55. Oxcuabl ¥ TUAPOKCUABI IIMHKA, KaAMUs U pTyTH. CBoiicTBa. [IpuHLIMIIBI TONTYy4YEeHHUS.
KucnoTHO-OCHOBHBIE M OKUCIIMTEIBHO-BOCCTAHOBUTEIbHbIE CBOMCTBA.

56. Conu nuHKa, Kagmus U pTyTd. ['unpunel. KucioTHO-0CHOBHBIE M OKUCIIATEIBHO-
BOCCTaHOBHUTEIIbHBIE CBOMcTBA. KoMmIuiekcHble coenHenus. KauecTBeHHbIE peakIui KaTHOHOB.
57. O6mast xapakTepuCTHKa f- 7IeMeHTOB(JTaHTaHU bl U aKTUHUIBI). [TosokeHue B
nepuouieckoil cucteme. CTpoeHne aToMOB. BalleHTHOCTb, CX0/ICTBA M pa3InyMsl B CBOMCTBAX
4f- u S5f-3nemeHTOB. BHYTpeHHSIS1 IEPHOIUIHOCTD CBOUCTB. CKIIOHHOCTh K KOMIIJIEKCO-
00pa3oBaHUIo.

58. Jlaumanuowl (4f-a3nemeHTsl). BaleHTHOCTD, XapaKkTep XUMUYECKUX CBsI3€i 1 (popMbI
coeMHeHu. XuMHueckue cBoiicTBa MeTauioB. CiocoOb! MOTy4EHUs.

59.0kcuabl ¥ THAPOKCUIBI TaHmManuoo8 (4f-anemMmeHTsl). KucIoTHO-OCHOBHBIE CBOMCTBA, X
u3MeHeHue 1o nepuoy. CrocoObl MogydeHuUs.

60.Conu nanmanuoos (4f-3neMeHThI): TaIOTeHUbI, CYyIbQUAbI, CYIb(aThl, HATPAThI, HUTPU/BI,
KapOuab! 1 60publ. KHCIIOTHO-OCHOBHBIE M OKUCIIUTENIEHO-BOCCTAHOBUTEIIbHBIE
cBoiictBa.llonyuenue.

61. Axkmunuow (5f-3nemenTsl). BageHTHOCTB, XapakTep XMMUYECKHX CBsI3eil U (OpMbI
coeMHeHUH. XUMUYECKHEe CBOMCTBA MeTa/IoB. CITOCOOBI MOTyYeHHUS.

62.0OKcuapl ¥ TUAPOKCUIBI akmunudog (Sf->nementsl). KucnoTHO-OCHOBHBIE CBOMCTBA, UX
u3MeHeHne 10 niepruory. CriocoObl MOTydeHHUS.

63.Conu akmunuoog (5f-31eMeHThI): TaJOreHU b, CYIb(UIb, CyIb(haThl, HUTPAThI, HUTPHUIBI,
KapOuap! 1 6opubl. KHCIIOTHO-OCHOBHBIC M OKUCIIATEIEHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA.
ITony4yenue.

64. CoBpeMeHHbIE TPOOJIEMbl HEOPraHNYeCKOW XUMHUH. MeTasoopranudeckas 1
CYIIPaMOJIEKYJIIpHAs XUMHUS-XUMUSI MOJIEKYJISIpHBIX aHcaMOJIel U MOJIEKYJISIPHBIX CBS3EH.
[TonmMoneKyIsIpHbIEe CUCTEMBI B U MX ToTydeHue. CeeKTHBHOE CBSI3bIBAHUE MOJICKYIT B
CYIIEPMOJICKYJIBI.

65. Hanoxumus. Hanomatepurasnbsl 1 HAHOTEXHOJIOTHS. YTJIepoaHbIe HaHOTPpYOKU. CBOMCTBA U
CHOCOOBI OTYYCHHUS.

5.3. 3BAJAHMS JJISI TIPOMEXKYTOYHOM ATTECTAIIMHA . DK3AMEH.
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nepeueHb OUeHOUHbIX cpeocme u Konmpoaupyemoix komnemenyuii: OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6. 11epBblii cemecTp.

5.3. 1. Dk3aMeHAIMOHHbIE BONPOCHI
1. [Ipeamer u 3agaun XumMu. MecTo XMMUU B CUCTEME €CTECTBEHHBIX HAYK.
2.OCHOBHbBIE XUMUYECKHE MMOHATHS: ATOM, MOJIEKYJIa, IPOCTOE BEUIECTBO, XUMUUECKOE
coeuHeHne. XUMUYECKUH 3i1eMeHT. AToMHas U1 MoiiekyisipHas Macca. Moib, MoJisipHas Macca,
MOJISIpHAsI KOHIIEHTPALIMS BEIIECTBA.
3.OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHUs. 3aKOHBI: COXPAHEHUSI, KPATHBIX
OTHONICHUI, TOCTOSTHCTBA COCTaBa, 00bEMHBIX OTHOIICHUN. 3aKOH ABOTaapo. 3aKoH
SKBUBAJICHTOB.
4. I'azoBble 3aKkoHbl. neanbHblii ra3. YpaBuenue MenaeneeBa — Knanelipona. [lapunanbHoe
JIaBJICHUE Ta3a B CMECU, OTHOCHUTEJIbHAS IJIOTHOCTh Ia30B.
5. DKcIepuMEHTaIbHbIE OCHOBBI COBPEMEHHOW TEOPHUH CTPOEHUs aToma. [yainsm B moBeaeHUN
MHUKpoYacTHll. BoiHOBas mpupoaa 37eMEeHTapHBIX YaCTHII.
6.Ypasuenue ne bpoiins, npuHiun Heonpenenennoctu I 'eisendepra. KBanroBomexanuueckas
MOJIEb aToMa Bojiopoaa. BonHoBoe ypaBHenue Lpenunrepa.
7.KBantoBble uncna. CMBICI KBAHTOBBIX YHCeNl. ATOMHBIE OpOUTANIN. DHEPreTHUECKUE YPOBHU
AJIEKTPOHA B OJJHORJIEKTPOHHOM MHOTOIEKTPOHHOM aTtoMax. [Ipunnum [Taymnu.
8.ITpaBuno XyHaa v HOPSAIOK 3aNIOTHEHHUS aTOMHBIX opoutaneil. [IpuHImn HanMeHbIIe
sHeprud. [Ipasuno Kieukosckoro.
9. Ilepuoanueckuii 3akoH. [lepuoanueckas cuctema. OcOOEHHOCTH 3alOTHEHHS SJIEKTPOHAMU
ATOMHBIX OpOuTaliell 1 GOPMUPOBAHUE TICPUOJIOB. S-, P-, d-, f-3TIEMEHTBI U KX PACIIOJIIOKCHHE B
MEPUOIUYECKON CUCTEME.
10. CtpoeHue 371eKTpOHHBIX 000JI0U€EK 371E€MEHTOB. [lepnoanyHOCTh CTPOEHUS 3JIEKTPOHHBIX
o0onouek. MI3MeHeHre aTOMHBIX U MOHHBIX PaJIMyCOB IO MepuoiaM u rpymnmnaMm. IhdexTsl d- u
Jf-cxarus.
11. MoHn3aMOHHBIE NOTEHLIMAJIBI, CPOACTBO K 3JIEKTPOHY, 3IEKTPOOTPULATEIBHOCTD
aneMeHTOB. DaKTOPHI, ONIPEACIIAIONINE 3TH BEIMYUHBI M UX U3MEHEHHE TI0 MEPUOIaM U
CpYIIIaM.
12.I1lepnoAMYHOCTh XMMHUYECKUX CBOMCTB 3JIEMEHTOB, ITPOCTHIX BEIIECTB M XUMHUECKUX
coeMHeHUH. MI3MeHeHne CBOMCTB 3JIEMEHTOB 1O MEPUOaM U Ipynnam B 3aBUCUMOCTH OT
CTPYKTYPHI BHEIITHUX U TIPEABHENTHUX JICKTPOHHBIX 000JI0UYEK U PaJNyCcOB aTOMOB. V3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB U THAPOKCHJIOB 10 TIEPHOJAM U TPyIIIaM.
13. OcHOBHbIE TUITBI XUMHUYECKON CBS3M: KOBaJIEHTHAs (HEIMOJIIpHAs U MOJISIpHAas), HOHHa,
MeTandeckas. O01re 0cOOEHHOCTH MeXaHu3Ma 00pa30BaHMUs KOBAIEHTHBIX M HOHHBIX
CBsI3€H.
14.0OcHoBHBIE MTOT0XKEHUS Teopun BaneHTHBIX cBsi3elt (BC). OcobeHHocTH 00pa3oBaHus CBs3EH
10 JIOHOPHO-AKIIENITOPHOMY MeXaHu3My. HackllmaemMocTs 1 HanpaBIeHHOCTh XUMHUYECKOM
CBsI3U. MHOTOLIEHTPOBAsI CBS3b.
15.BaneHTHOCTh XUMUYECKHUX 3JIEMEHTOB. BasieHTHOCTH ¢ mo3unuii Teopun BC. BaneHTHOCTS s-,
p-, d-, f-3nemenToB. IlocTossHHas ¥ MepeMeHHasi BAJIGHTHOCTU. BaleHTHOCTh U CTENEHb
OKHCJICHUS aTOMOB 3JIEMEHTOB B UX COCTMHCHUSIX.
16.01uHOYHbBIE U KPATHBIE CBSI3U. G- U T-PA3HOBUIHOCTH KOBAJIEHTHBIX CBsi3el. OTHOCUTEIbHAS
YCTOMUUBOCTD (p—p)n- U (p—d)n-cBs3eit. KonmdecTBeHHBIE XapaKTEPUCTUKA XUMHUUYECKHUX
cs3ell. [lopsanok cBsi3u. Dueprus cBa3u. JnuHa cBs3u. BanenTHsiil yrona. CrerneHb HOHHOCTH
cBs13u. D(PPeKTUBHBIC 3apsIIbl XUMUYECKU CBSI3aHHBIX aTOMOB U CTENEHbh HOHHOCTH CBSI3H.
JATObHBIA MOMEHT CBS3H.
17. Konnenmusi TiOpuan3aiii aTOMHBIX OpOUTaJIeH B MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYTT U
noHOB. OCOOCHHOCTH pacipeesieH sl JIEeKTPOHHON TNIOTHOCTH THOPUIHBIX OpOuTale.
[Ipocreiimue TrIBl THOpUAN3ALUA: Sp, Sp2, sp3, sp3d, sp3d2. I'ubpuan3anus ¢ yaacTuem
HEMOCJICHHBIX 3JIEKTPOHHBIX Nap. BiusiHue oTTankuBaHus 31€KTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOHPUTYPALIUIO MOJIEKYJI.
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18.KoHuenuus noasipuzaliii HOHOB. TpaKTOBKa MOJISIPHBIX CBSA3€H COINIACHO KOHLEMLIUU
NOJIIPU3aLMU MOHOB. JIoOKanu30BaHHbIE U JI€I0KAJIN30BaHHbIE CBSA3H. TpeX- U MHOTOLIEHTPOBBIE
cBs3u. Jlenokanu3anus m-3JIeKTPOHHON IUIOTHOCTH B MOJIeKyJie 6eH30Ma,rpadute, noHaX
KHCJIOPOJICOIEPKALMX HEOPTaHUUECKUX KUCIIOT.

19.Teopus monexkymsipabix opoutaneit (MO). OCHOBHBIE MOJIOKEHHS, SHEPTETHICCKHE
Jyarpammsl, CBsi3bIBarolue U paspeixisitomne MO. DHepreTuueckue auarpammsl MO
JIBYXaTOMHBIX MOJIEKYJI 3JIEMEHTOB BTOPOT'0 IIEPUO/A. G- U T-MOJIEKYJIIpHbIE OpOUTAIIH.
Cpasuenue teopun BC u MO.

20.KommiiekcHeie coequHenus. CTpoeHne KOMIIEKCHBIX COEMHEHNUN, TEOPHUS
KPUCTAJTUIECKOTO MOJIsl. XUMUYECKask CBSA3b B KOMIICKCHBIX COCTUHEHUAX U 0COOEHHOCTH UX
cTpoeHus. ['ubpuan3anus aTOMHBIX OpOUTaIeii KOMILIEKCOOOpa3oBaTessl.

21. MexmMounekymspHoe Bzaumoaerictsue. Cuibl Ban-nep-Baanbca. OpueHTannoHHoe,
MHIYKIMOHHOE U TUCIIEPCUOH-HOE B3auMOAeCTBUA. PaKTOPhI, ONPEIEIAIOIINE SHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUSI.

22.Bonoponnas cBa3b. [Ipupoaa BonopoiHOM CBA3H, €€ KOJIMYECTBEHHbBIE XapaKTEPUCTUKHU.
Mex- 1 BHyTpU-MOJIEKYJISIpHas BOJIOPOAHAsI CBsI3b. BoopoaHast CBsI3b MEX]ly MOJIEKYJIaMU
¢dbTopoBOIOpOAA, BOJIBI, aAMMHUAKa U COIUPTOB. BiusiHrEe BOJOPOIHOM CBSI3U Ha (pu3mueckue
CBOMCTBA BEIIECTB C MOJICKYISPHOU CTPYKTYpoil. O0IIHe 0cCOOEHHOCTH (PU3HUECKUX CBOKCTB
MOJIEKYJIIPHBIX KPUCTAJJIOB B CPABHEHUU C MOHHBIMU U @TOMHBIMH KPUCTAJLJIAMU.

23. DHepreTUUecKUEe XapaKTePUCTUKN XUMUYECKUX peakiuil. [lepBoe Hayano TepMOIMHAMUKH.
[TpeBpartenus s3Hepruu U paboThl B XUMUYECKUX MPOIECccax.

24 Tepmoxumus. [TorsiTre 00 SHTATBINN. DHAO- U SK30TCPMHUICCKHUE PEAKIIUU. 3aKOH

I'ecca u cneacrue u3 Hero. CTaHIAPTHOE COCTOSIHUE U CTaHIapPTHAS SHTANBIINA 00pa30BaHUs
BemiecTBa. Pacuersl TemoBbIX 3()()EKTOB pEaKIIHid.

25.Bropoe Hauano TepMoauHaMuKh. [lonsaTre sHTponuu. OLieHKa 3HaKa U3MEHEHHS SHTPOIINU B
XUMUYECKHUX peakiusx. Jueprusi [ md0ca. Posb SHTaIBMUWHOTO U SHTPONUNHHOTO (haKTOPOB B
OIpECIICHNY HalpaBJIEHMs MIpoliecca.

26. 'oMoreHHbIE U T€TEPOreHHbIE PeaKIIUU U cUcTeMbl. CKOPOCTh XUMUYECKOW peakuu 1
(baxTopsl ee onpenensomue. 3aBUCUMOCTb CKOPOCTH PEaKIMK OT KOHIIEHTPALUU peareHTOB.
Kunernueckoe ypaBHeHue peakiuu. [1opsiiok U MOJIEKYISIPHOCTh PEAKIIUH.

27 Ilonarue o MexaHu3Me peakuuu. [lepexonHoe cocTossHNE, WM AKTHBUPOBAHHBIN KOMILUIEKC.
OHeprus akTuBauuu. OakTOpsbl, ONPEAEIAIONINE BEINYMHY SJHEPIUH aKTUBAIIUH.

28.BiusiHue TeMnepaTypbl Ha CKOPOCTh XUMHUUecKoil peakiuu. [1paBuno Bant-I'odda.
TemnepaTypHblil KO3 (HULIHEHT CKOPOCTU. Y paBHEHHE AppeHunyca.

29.Karanu3 u katanu3zatopbl. UHrHOUTOPHI 1 uHrHOUpoBanue. Karanutuueckue spl.
['oMoreHHbI€ U TeTeporeHHbIe KaTaTUTUYECKUE peaKIIMU. AKTUBHbIE LIEHTPBI TBEPIBIX
KaTaJau3aTOpOB.

30. OOpatumble 1 HeoOpaTHUMble XUMHUYECKHEe peakiii. COCTOSIHUE paBHOBECHS U IPUHIIUIL
oOpatumocTH peakiui. KuneTuueckuii 1 TepMOJMHAMUYECKUN TTOJXO/IbI K OTTMCAHUIO
XUMHYECKOro paBHOBecHs. KOHCTaHTa XMMHUECKOTO paBHOBECHS U €€ CBSA3b CO CTaH/IaPTHBIM
u3MeHeHueM >Heprun ['nd6ca. CmernieHrne XMMUYECKOr0 paBHOBECHS IIPU U3MEHEHUH YCIIOBHI.
[Tpunnun Jle Hlarense.

31.Teopuu pacTBopoB. PacTBopeHue kak GU3NKO-XUMUYECKH mporiecc. MI3MeHeHue SHTalbIiH
Y HTPOINUHU IpH pacTBopeHHH BemiecTB. ConbBaranus. ConbBatel. OcoOble CBOWCTBA BOJIBI KakK
pactBoputens. I'mapartel. Kpucramnoruaparsl.

32.06mme cBoiicTBa pacTBOpoB — nuddy3us u ocmoc. OCMOTHYECKOE JaBICHUE U €T0
3HaueHue. MeToibl OnpeeneHHs] MOJIEKYJISIPHBIX MacC pPaCTBOPEHHBIX BELIECTB.
33.PacTBOpuTens U pactBopsemMoe BeniectBo. PactBopumocts. HackllieHHbBIE, HEHACHIIIIEHHBIE,
HepechIIIeHHbIe, pa30aBlieHHbIC U KOHIICHTPUPOBAaHHBIE PacTBOPHL. B3aumoeiictBue
PacTBOPEHHOTO BellecTBa U pacTBopuTest. COCTOSHHUE BEIIECTBA B PACTBOPE.

34 . KoHIIeHTpaIis paCTBOPOB U CIIOCOOBI €€ BBIPAXKEHUS: MAaCCOBas OIS, MOJISIPHOCT,
HOPMAJIbHOCTb, MOJISUIBHOCTB, MOJIBHAS 107151, TUTP.
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35.3aKOHOMEPHOCTH PACTBOPUMOCTH I'a30B B KUIKOCTSAX, IBYX KHJIKOCTEH, TBEP/BIX BEILIECTB B
KUAKOCTAX. 3aKoH ['eHpu. BiusiHue Ha pacTBOPUMOCTD IIPUPO/IBI KOMIIOHEHTOB, TEMIIEPATYPHI
U fasieHus. llepexkpucrammmsanuu 1 3KCTpaKLus.

36./laBienue u coctas mapa Haj pactBopoMm. 3akoH Payns. Kpucrannusamus u kumeHue
pactBopa. Kpruockonus v 30yI1M0CKOIUS.

37. N3oronnueckuii KodhGUIMEHT. DACKTPOIUTHYCCKAS TUCCOIHAIIHS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOPUU ANEKTPOIUTUUYECKOHN ArCcOUMALMUA. MexaHu3M aucconuannu. Biusaue
IPUPOIBI BEIIECTBA HA €T0 CLIOCOOHOCTH K DJIEKTPOIUTHUECKON JUCCOLUAIINH B BOJIHOM
pactBope. KHCI0THO-OCHOBHBIN XapaKTep AUCCOLUAUU THAPOKCHIOB B 3aBUCUMOCTH OT
II0JIO’KEHUS AJIEMEHTOB B IIEpUOINYECKON cucTeMe. [lucconunanus cpegHuX, KUCIbIX U
OCHOBHBIX COJIEH.

38.PacTBopHI c1a0bIX AIEKTPOIUTOB. KOHCTAaHTa M CTENEHb AUCCOIMAIMH C1a00T0 3JEKTPOIUTA.
3akoH pazoasieHuss OcTBagbia.

39.PacTBOpBI CHIIBHBIX 3JEKTPOIUTOB. Kaxkymiascs creneHp JUCCOIUai CUIIbHOTO
ANEKTpoNUTa. AKTUBHOCTD U KOA(PGUIIMEHT aKTUBHOCTH. MlOHHAs cuiia pacTBOpa.

40.0cHoBHbBIE IPECTABICHUS TEOPUHN CHIIBHBIX JIEKTPOInTOB (Teopuu bpencrena u Jloypu,
JIptouca u nip.). IlpoToHHAs TEOPHUS KUCIOT U OCHOBAHHI, IPOTOJIN3 U IPOTOTUTHIECKHE
peakuuii. [TpoTOauThI M aTPOTOJIUTHI.

41.ducconmanus Boasl. MoHHOE npon3BeaeHne BOAbl. BOAOpOAHBIN U THAPOKCUIIBHBII
nokazarenu cpeasl. Mon ruapokconus. Unaukaropel. Meronst onpenenenus pH. Bydepnsie
pPacTBOPBI.

42. TpyaHOpacTBOPUMBIE AJIEKTPOJIUTHL. PaBHOBECHE MEXKIY OCAIKOM U HACHIIIEHHBIM
pactBopoM. [IpousBenenue pacTBOpUMOCTU. BiinsiHIE OJHOMMEHHBIX HOHOB Ha pACTBOPUMOCTD
BeulecTs. Biusnue pH pactBopa Ha 00pa3zoBaHuE TPYIHOPACTBOPUMOI'O BEIIECTBA.
43.I'uoponus coneu. lonnsle ypaBHeHus ruaponu3a. KoHcTanrta u ctenens ruaponusa. Biusxue
HPUPOJIbL, 3apsAJa U paJuyca MOHOB Ha UX CKJIOHHOCTB K I'MIposu3y. BiusiHue KoHIIeHTpauu
pacTBopa, TeMneparypsl, pH cpensl Ha cTeneHb ruapoan3a. BausHue KOHCTaHThl JUCCOLUALUU
KHUCIIOTHI(OCHOBAaHMSI ), KUCIOTHI U OCHOBAHUS HAa KOHCTAHTY THAPOJIN3A.

44 .CnoxHble cnydan ruaponusa. OOpaTuMblii 1 HEOOPAaTUMBIH TUAPOIN3. [ UAPOIN3 KHCIBIX
couieid. ['maponu3 TpyaHOpacTBOPUMBIX cosieil. COBMECTHBIN TUIPOIU3 COJei. Y cloBus
noJaByieHus ruaposn3sa. O0ume NpUHIUIBI TOTYYEHUS JIETKOTHIPOIU3YIOLIUXCS CONel, UX
OUMCTKHU U CYUIKH.

45.I'nxponus ¢ TOYKU 3pEHUs] IPOTOIUTUYECKOU TEOPUN KUCIOT U OCHOBaHMM.

46. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI KaK peaKliy epeHoca FIEKTPOHa.
Oxucnurenu 1 BoccraHoBUTeNH. Kitaccupukaryst OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX pPeaKIuil.
Hogerit moaxon k knaccudukaruu OBP. Tumbsl oOKucINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
47.CocTaBieHHe ypaBHEHNH OKUCIINTEIbHO-BOCCTAHOBUTENBHBIX peakiuuil. MeTox HOHHO-
MOJIEKYJISIPHBIX TOJTypeakuuidi. MeToa npoTOHHO-KUCIOPOJAHOTO OanaHca.

48.KonnuecTBeHHbIE XapaKTEPUCTUKU OKHCIUTENBHO-BOCCTAHOBUTENIBHBIX IEPEXOI0B.
OKHMCIUTENTBHO-BOCCTAHOBUTENBbHBIE CUCTEMBI. Y paBHeHUe HepHera. CTanaapTHBIE peloKe-
MOTEHIMAJIBI M CIIOCOOBI UX ONPEICTCHHS.

49. Pefokc-noTeHIMAIbI U OLIEHKA HaIlPaBJICHUS U TIOJHOTHI MPOTEKaHUs OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX pEAKLMi. 3aBUCUMOCTb MEX/y BEINYMNHAMU PEAOKC-TIOTEHIINAIOB CUCTEM
u u3MeHeHueM suepruu ['n66ca. [lonGop okucnuTenei 1 BOCCTAHOBUTENEH C YIETOM
CTaHIapPTHBIX PEAOKC-ITOTEHIINAJIOB.

50. PaBHOBecHE Ha rPaHUIE METAILI - PACTBOP. DIEKTPOJHBIN NOTEHIMAI. BogopoaHsii
AIIEKTPOJ CpaBHEHUS. Ps1 cTaHAAPTHBIX ANIEKTPOAHBIX MOTEHIIUAIOB, (PAKTOPHI, ONIPEIEISIONINe
nojoxkeHue Meraia B pany COIL.

60.XuMIYeCcKre NCTOYHUKH IEKTPUIECKOTO TOKa- radbBaHu4eckue snemMeHnTsl (I'9). Pabora ['D
SAxo6u-Jlanmams. DIeKTpOoABMKYIIAs CHJIa TaTbBAHUYECKOTO AieMeHTa. [Ipunnun padotsr ['9:
AKKYMYJISTOPBI M Cyxue OaTapeH.



41

61.DOnekTponn3 paciiiaBoB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB. KaToHble 1 aHOAHBIE
npoueccsl. [lorennuan pasnoxenus. SBnenue nepeHanpsixenus. [Ipaktuueckoe 3HaueHHE
ANEKTPOIN3a. DIEKTPOTUTHUECKHUE CIIOCOOBI MOTyUYEHHUsI METAJJIOB U3 PACIIaBOB U PacTBOPOB.
3axonbl Dapanes.

62.251eKTpOXUMHUYECKass KOPPO3HUs METAIOB- KaK pe3yabTar padotsl ['D. [IpomykTsl
XUMUYECKON U DJIEKTPOXUMUYECKON KOPPO3UH U OCHOBHBIE METO/IbI 3AIIIUTHI OT KOPPO3HUHU.
63. Jlucniepcueie cuctembl. Kmaccudukamus aucnepcHbix cucteM. CyCleH3un U AOMYJIbCUH.
64.Komnouel. KomtonnHble pacTBOphL. Y CTOHYMBOCTD KOJUIOMAHBIX pacTBOpoB. CTpoeHue
KOJUTOMIHOM YacTHIIbl M MULIEIUTBL. JInoduiibHbie U 110()OOHbBIE KOJIIIOUbL. 30JI1 U TEIH.
[TenTu3zanus, Koaryasuus, CeIMMEHTAIUS KOJIJIOUI0B.

65. O6mas xapakrepuctuka 3meMeHToB VII A rpynmel. CtpoeHue atoMoB. OKUCITHTEIIBHO-
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB. XUMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB.
OOmuii TPUHIIKII TOTy4eHUsI CBOOOIHBIX FaJIOT€HOB.

66.PacTBOPUMOCTH B BOJI€ MMPOCTHIX BEIIECTB TrAJIOT€HOB. XJIOpHAasi, OpoMHas U HO/IHAs BOJIA.
67. 'anorenoBoopobl. BoccTraHOBUTENBHBIE M KUCIOTHBIE CBOMCTBA. OOIIME TPUHIIUTIBI
noxy4deHus. [IpomMbIlUIEHHOE MOJIyYEHUE COISHOM KUCTOThI. [[puMeHeHne CoIHOM,
MJIaBUKOBOU KUCIIOT. AHAIMTHYECKUE PEAKIIUU TAIOT€HH/I-HOHOB.

68.0Oxcuapl dpropa, xmopa (I, IV, VII), 6poma (1), itoga (V).OxuciutearHO-BOCCTAHOBUTEIHHBIC
Y KHCJIOTHBIE CBOMCTBA.

69. OKCOKHCIIOTHI - KHCJIOPOCOAEPKAIINE KUCIOTHI XJIopa, Opoma, ioaa. CTpoeHrne MOJICKYII.
OKHCIHUTENbHO-BOCCTAHOBUTENBHBIE U KMCIIOTHBIE CBOMCTBA. CPABHUTEIIbHASI YCTOMUYUBOCTh
COJIEH U KUCIOT. [ IpuMeHenne runoxiopuToB, XJI0paToB, IEPXIOPATOB. XJIOpHAs WU
OcMIIbHASI M3BECTD (XJIOPKA).

70. OOwias xapakTepuctuka aneMeHToB VIA rpynmsl. IIpocTbie BemecTBa. AloTponHbIe
moupuxarmu. Ocobennoctu kucnopoaa. CTpoeHue MoJIeKyn 030Ha U cepbl. OCHOBHBIE
CIOCOOBI TOJTYyYEHUS MPOCTHIX BEILECTB.

71. I'mnpuasl Tuna HyO. Ctpoenue Monekyin. BoccTaHOBUTEIbHBIE U KUCIOTHBIE CBOMCTBA B
pany Bona—tesutypoBoopona. CepoBogopon. CBoricta. OOIIME MPUHIIMITHI TTOJTYICHHS
XaJIbKOTE€HOBOJOPOJIOB.

72.XanpkoreHuasl. CpeqHue, OCHOBHBIC U KUCIIbIE XanbKoreHu bl [ uaponms. Oomue
NPUHUUIBI Toay4yeHus. [I[puMeHenrne. AHaTUTUYECKUE PEAKLIUU XalbKOT€HH/1-HOHOB.

73. Tunpunst cepsl HoS;, -Ilonucynbduast. CTpoenne Mosiekyi. Y cToMunBocTh. KucinoTHbie u
OKHCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CpaBHUTENbHASL YCTOMYUBOCTH OMUCYIB(MUIOB
Y COOTBETCTBYIOIINX UM KHUCJIOT.

74. Oxcuapl. Oxcuabl 2nemeHToB (IV, VI). Oco6ennoctu ctpoenusi. OTHOIIEHNE OKCHIOB K
BOJIe, KUCI0TaM U 1eioyam. OKHUCIUTENbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA. [IpuHIUIIBI
MOJIyYEHHUSI.

75. CepHucTasi, CEJICHUCTAsA U TEILUTYPUCTas KUCIOTHI U UX COJU. KUCIOTHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE cBOIcTBA. [lomyuenue. Pa3noxenne cynbGUTOB. AHATUTHYECKHIE PEAKIUit
CyJIb(UT-MOHOB.

76. CepHasi, celeHOBas ¥ TeJLTypOBasi KUCJIOTHI U UX cOJIU. KHCIIOTHBIE U OKUCTUTEIbHBIC
cBoiicTBa. CBolicTBa pa30aBIE€HHBIX U KOHIIEHTPUPOBAHHBIX KUCIOT. CIOCOOBI MOTyYEeHHUS.
[TpoMbInieHHBIE CTIOCOOBI MTOTYYSHHS CEPHON KHCIOTHI.

77. Oneym. [lonucepusie kucnotel. Aucynbdarsl (mupocynbdars).

78. Tuokucnotsl 1 ux conu. Tuocynbdatel. CTpoeHue THocynbhar-uona. BoccranoBureabHbIe
cBoiicTBa THOCY/IbGaTa HaTpus. [I[puMeHenmne TuocybdpaTa HaTPUsl.

79. IlonuTHOHOBBIE KUCIOTHI U X conu. ['uapocepHucras kuciaora. CTpOEHUE UX MOJIEKYJ.
OTHOCHUTENBHAS YCTOWYUBOCTh M OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KUCIIOT M UX
COJICH.

80.I1epoKCOKHCIIOTHI Cepbl U UX COH. [lepokcoOMOHOCEpHAs U TEPOKCOMCEPHAS] KUCIIOTHI.
Crpoenue ux monekyin. [lepokcocynbdarbl. DIEKTPOCHHTE3 MEPOKCOKKUCIIOT U comeit. Mx
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
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81.0kcoxsopusl cepbl. Okcoxyopu cepbl. Jrnokcoxnopua cepbl. CTpoeHHUE MOJIEKYI.
I'npponus. CpaBHUTENBHAS YCTOMUNBOCTD PA3IMYHBIX OKCOTaJIOrE€HUI0B CEPBI, CEIEHA, TEILTypa.
82. O0mas xapakTepucTHKa 3JIeMeHTOB VA rpyniibl. XUMHYECKHUE CBOMCTBA MTPOCTHIX BEIICCTB.
PeaknrionHast cCiocOOHOCTH MOJICKYJISIPHOTO M aTOMApHOT0 a30Ta, 0eJIoro M KpacHoro docdopa.
[TpuHIMIIBI TOTYYEHHS U TPUMEHEHUSI IPOCTHIX BenlecTB. DuKkcalus a30Ta U3 BO3AyXa.

83. I'mppuast OHs. Ctpoenue Mosiekyn. I3MeHeHne TepMUUECKON YCTOMUYNBOCTH, PEAKIIMOHHOMN
CIIOCOOHOCTH, BOCCTAHOBUTEIIBHBIX CBOMCTB, CKJIOHHOCTH K PEaKIUsIM IPUCOEIUHEHUS B Py
aMMHak—BUCMYTHH. OOpa3zoBaHKe U YCTOHYMBOCTh HOHOB aMMOHHUA U ochonus. [IpuHImIb!
nojaydeHus ruapuaos JHs.

84. AmMuak. CsoiictBa u Ilonyuenue. TepmoauHamMuueckas XapakTepUCTHKA PEAKIIMY CUHTE3a
ammuaka. Colli aMMOHHUSI U UX TEPMHUYECKOE pasiiockeHue. Peakiinu 3aMmenienust BoJopoia B
aMMHaKe. AMHJIbI, IMHJIbI, HUTPHUIbL. AHATUTHYECKUE PEAKIIMY HOHA aMMOHHSL.

85. N'uppazun. CTpoeHue MoeKysbl. Peakiiuu npucoeIMHEeHNs U OKUCIUTENbHO-
BoccTaHoBUTeNbHBIe. Cony rupa3onus. [ unpasun kak TormanBo. OCHOBHBIE METOIbI
MOJTyYCHUSI.

86. 'mnpoxcminamun. CTpoeHue MOJIeKybl. Peakuiuy nprucoeAMHEeHNs, OKUCIUTEIbHO-
BoccTaHoBuTeNnbHbIE. Conu ruapokcunammonus. [lomyuenue.

87. A30TUCTOBOIOPO/IHASL KKCJIOTA U €€ coiu. CTpoeHre MOJIEKYbl U a3uji-uoHa. KucnoTHsie u
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. A3U/Ibl. B3pbIBOONIACHOCTH KUCTIOTHI M a3U]I0B.
88. Oxcunsl azota (I, 11, I, IV, V). Ctpoenue mosnekyn. OCOOEHHOCTH CTPOEHUS MOJIEKYIIbI
okconutpuaa azota (V) — N2O. OkuciuTe1bHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [IpuHIIUIIBI
nosiyueHus. TepmomHaMuueckasi XapakTepUCTUKa peakiuy cuHTe3a okcuaa azora (II) uz
MPOCTHIX BEIIECTB.

89. Azorucras kucinora. CTpoeHHe ee MOJIeKyJIbl 1 HUTPUT-UoHA. Hutputsl. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KUCIOTHI U HUTPUTOB. TOKCUYHOCTh HUTPUTOB.

90. Azotnas kuciorta. CtpoeHne MojeKynbl OKUCIUTENbHBIE CBOMCTBA pa30aBIeHHON 1
KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI. JJabopaTopHbIe ¥ MPOMBIIIICHHbIE METO/Ibl TIOTY4YEHUS
a30THOM kucHoThL. Llapckas Boaka. [TpoayKTel TEpMUYECKOTO Pa3I0KEHUS M OKUCIUTEIILHBIC
CBOWCTBA HUTPATOB. AHAINTUYECKUE PEaKIIUH HUTPAT-UOHOB.

91.A30THBIE YIOOpEHUS.

92. ®ocouH. [TomyyeHre u OKUCIUTENBHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA.

93. Oxcuabl pochopa, Mplbsika, cypbMbl 1 BucMyTa (111 u V). OcobennocTu cTpoeHus.
OTHo1IeHue K BOJIe, KUCJIOTaM U 1iesiouaM. [IpyHIuIb! noaydeHus.

94. Kucnopopcoaepxartiue KuciaoTsl pocdopa u ux conu. DochopHoBaTucTast KUCIOTA U
runogochutel. Docdopucras kucnora u pocpursl. PochopHoBaTas KUCI0Ta, runodocdarsl.
95.Merta-, mu- (mupo-) u noiaudochopHbie KUCIOTH U UX coiu. OptodochopHas kucnoTa u ee
coiu. CTpoeHHe MOJIEKYJI, UX OCHOBHOCTb M OKHCIIUTENIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA.
[Tonyuenmue.

96. ®ocdopusie ynodbpenus. [Ipocroit cynepdocdar. JIBoiinoit cynepdocdar. [Iperunurar.
®dochopurtnas myka. Cmemnianubie ynoopenus. AmMmodoc. Azodocka.

97. 'mapokcuapl Mpibsika, cypbMsl (111, V) u Bucmyta (I1I). Merta- u opto-popmsl. Kucnorno-
OCHOBHBIE M OKHCITUTEITLHO-BOCCTAHOBUTEIFHBIE CBOMCTBA. MBITIBSIKOBAsI U CYpbMsTHAS
kucnoTel. O6mmume npuHnubl nonydenus. Apcenats! (111, V). Ctubatst (111, V). Bucmyrartsr (V).
98. I'mapuas! Melbsika, cypbMbl U Bucmyta (I1I). [Tonydenue u coiicTsa.

99. I'anorenu sl snementoB (111, V) VA rpynmnel. X cpaBHUTeNbHAs yCTOHYUBOCTD. THITBI
ranoreHu0B. Oco0eHHOCTH X ruapoau3a. ['anorennasl azota. Xmopuasl hocdopa (IILV).
100. Oxcoxnopuasl. Okcoxaopun azora. Okcotpuxiopun pochopa. Ix ruapomnus.
dochorutpuxiopua. OCOOEHHOCTH €r0 CTPOSHUS.

101. O6mas xapaktepuctuka neMeHToB [VA rpymnmsl. [Ipocteie BemecTBa. OKUCIUTEIHHO-
BOCCTaHOBUTENbHbIE CBOMCcTBAa M [IpuHiune! nomyueHusi. OysiepeHbl: METOIbI MOTY4YEHHUS.
VYraeponHeie HAHOTPYOKH.
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102.I'mapuast Tuna SHs. CTpoeHue Mosekysa. XuMHU4ecKkue cBoicTBa. Peakiimonnas
cnoco0HoCTh. O0ImMe MPUHIHUITE ToNy4deHus. CUilaHbl, TOTY4eHUE U BOCCTAHOBUTEIIbHBIC
CBOMCTBA.

103. Oxcup yraepoza (11). Xumudeckas cBsizb B Mojiekysie ¢ no3utuii reopuit BC u MO.
[Toryuenue. BoccranoButenbHble cBoicTBa. Peakiuu npucoenuuenus. KapOoHHUIIbI MeTaIOB.
®ocren. TokcuuHocTh okcua yriepoaa (1I).

104.0xcun yraepoaa (IV). Ctpoenune mosekynbl. OTHoIIeHHE K Bojie, menovam. [lomydenue.
[Tpumenenue. YrospHas KUca0Ta U ee cosid. OCOOEHHOCTH 0CaXACHUSI TPYJHOPACTBOPUMBIX
KapOOHATOB U3 BOJHBIX pacTBOPOB. Tepmuueckasi ycTOWYMBOCTh KapOoHaToB. [Ipumenenue.
105. Okcunbl kpeMHus, repmanus, onosa u ceunia (11, IV). Auokcun kpemuus, ocoOeHHOCTH
ero crpoenusi, amopnas u kpuctaumueckas Gopmbl. Kapu. Kapuesoe crexiio. OTHoIIeHHE
JMOKCH/1a KpEMHHUS K BOJIE, KUCIIOTaM, 1ienodam. [lepeBoa B pacTBOpUMBIE COEAMHEHHUS.

106. KpemuueBsie kucnotsl. Metakpemuuenasi, Oprokpemuuenas u [lonukpeMHUEBbIE KUCIOTHI.
Ocob6ennoctu ux crpoenus. [loayuenue. 3011 U reu KPEMHUEBBIX KUCTOT. CHIIMKaresb Kak
aacopOent. Conu KpeMHHEBBIX KUCIOT. OpTO-, METa-, MOJIUCUIUKATHI.

107. Crekina. @akTOpbl, OMPEIEIAIONINE YCTOUUYUBOCTh CTEKIIO00PA3HOTO COCTOSIHUSI CUITMKATOB.
CocTaB 1 METO/BI MOJTYYEHHS MPocToro crexna. Kpucramnuzanus crekoi. CUTaIIIBL
CTekII0BOJIOKHA U cTEeKJIOTKaHU. LleonuTsl.

108. LlemenT. Bsokymue BemectBa. TyrormiaBkue KEpaMUKH HA OCHOBE KPEMHUS U IPYTHX
25eMeHTOB. KpeMHUIOpraHn4ecKkue CoeAMHEHUS.

109. Cunukonsl u cuiiokcansl. [Ipocteiimume u3 3tux coenuueHuil. OCOOEHHOCTH UX CTPOCHHUS.
CsoiicTBa.

112. Coeaunenus 31eMeHTOB VA rpynisl ¢ cepoil. Mono- u aucynbduasl. Cepoyriepo.
TuocoennHenus (KUCIOTHI U cOaM). THOYToJIbHAS KUCIIOTa U THOKApOOHAThl. THOCOEAMHEHUS
KpEMHHsI, TeépMaHus, 0JIOBA.

113.T'anorenn el anementoB (11, IV) VA rpynnel. Ux cpaBHUTENbHAsA yCTONYMBOCTD. THITBI
rajioreHnoB. ['uaponus.

114. Coenunenus yriepoaa u KpeMuus ¢ azoroM. Hutpunel. llnan(auuman), cBoiicTsa u
MIOJIyYEHHUE.

115. HuanoBoxopox. LlnanoBogopoanas kucnorta. Lnanuael. [{luanua-noHbl Kak JIUTaHIbL.
Ocob6ennoctu noiydenus. ['uaponus. TOKCUYHOCTb.

116.1{lnanoBas KMCIIOTA, ITHAHATHI, TOTYYCHUE U CBOMCTBA. P0oMaHMCTOBOOpOAHAS KUCIIOTA.
Tuonuanatel. [lonydenue u cBOMCTBA.

117.Coenunenus anemeHToB VA rpynmnsl ¢ MetauiaMu. KapOuasl Metanno. Tunel kapOuaos.
OTHoIeHue KapOHI0B pa3IMYHbIX THIOB K BoJie, kuciaotam. Kapbopyna. Cunmunusl. [pupona
XUMHUYECKOHN CBSI3H, MOJyYEHUE U CBOMCTBA.

118. O6mas xapakrepuctuka neMeHToB LA rpynmsl.. Crpoenue atoMoB. CBOHCTBa MPOCTHIX
BEIIECTB U CIIOCOOBI OTyYEHUSI.

119. I'mapuas 6opa. Ux cocras. /[lubopaH, 0COOEHHOCTH XUMHUYECKUX CBSA3EH B MOJIEKYJIe
nubopaHa. Y CTOWYMBOCTD U PeaKIIMOHHAs CIIOCOOHOCTh TUAPUAOB 6opa. ['uapuao6opaTsl.

120. Oxcun 60opa. Ocobennoctu crpoenus. Coiictea. OpTo-, MeTa-, HOIMOOpHBIE KUCIOTHI. VX
coctaB u ctpoenue. Oprto-, meTa-, monubopatsl. bypa.

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

1. T'mapuast a3nementoB (I1I) psana amomunmii-rammid. OcodbenHoct crpoeHus. CBoHCTBa U
HOJIy4YEHHE.

2. I'amorenuast u Hutpuast anemenTos (I11) psna amomuamii-tammuit. OCOOEHHOCTH CTPOCHUS.
CBolicTBa ¥ OJIyYEHHUE.
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3. Okcuasl anemenToB (I1I) psna anmromuHuii-Tammii. X cpaBHUTEIBbHAS YCTOWYHUBOCTD.
[Tpunuuns! nonydenust. Okeun Taymus (I). KucioTHo-0oCHOBHBIE U OKMCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBONCTBA.

4. I'mppoxcuas! snemenToB (I11) psaa amomununii-tannuii. CoctaB 1 0COOEHHOCTH CTPOEHUS.
KucnorHo-ocHOBHBIE cBOMCTBA. OTHOIICHHE K KUCI0TaM H mienodaM. I uapokeuy Taymus (I).

5. Obmas xapakrepuctuka ['enus u p-3neMeHToB BOCbMOM Ipymnnbl. CTpOSHUE aTOMOB.
[TpyunHBI XUMHUYECKON HHEPTHOCTH. XUMHYECKHE COCINHEHUS.
6.006mmas xapakrepucTrka 31eMeHToB 1 A rpymnmbl. Ctpoerne aroMoB. CBOHCTBA, 0COOCHHOCTH
okucieHus autus. CrocoObl MOTy4YEHus.
7.0xcupst. [lepoxcuasl. Hannepoxcuasl. O30uuabl. Ctpoenue. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA U CLIOCOOBI OJTYUYECHHUS.
8.I'napoKcHIbl M THIPHUIBI LENOYHBIX METAIOB. [[pUHIMIIBI TPOMBIIITIEHHOTO NOJyYEHUS, UX
npuMeHeHne. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1 OCHOBHBIE CBOMCTBA...
9.Conu 1menovHbIX MeTaIoB: XJIOpU/Ibl, KApOOHATHI, CyIb(paThl, HUTPAThl. CI0COOBI
IIOJIyYEHUS COJbl U UX IPUMEHEHHE. KHCI0THO-OCHOBHBIE M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC
cBoyicTBa. KauecTBeHHBIE peakliMy KaTHOHOB.

10. Bogopoa. Obuiast xapakrepucTtrka Bogopoza. Ilonoxenne Bogopoa B eprondecKoi
cucreme. Ctpoenue atoMa. Bomopos kak BoccraHoBUTENb. BoccTaHOBUTEIBHAS CIIOCOOHOCTD
aTOMapHOT0 U MOJIEKYJIIPHOTO BoJopoaa. Bzaumozelicteue BogopoJa ¢ MeTailaMu U
HemeTayuiamu. CriocoObl MOTy4YeHHsI CBOOOTHOTO BOJOPO/IA.
11.ITepokcun Bogopona u nepokcusl. Ctpoenue Monekysl. [Tomyuenne. OxucnurenbHo-
BOCCTaHOBUTEJIbHBIE CBOWCTBA B PA3IMUHBIX Cpeax.
12.06mas xapakrepuctuka 31eMeHToB [IArpynmnsl. Ctpoenue atoMoB. OCOOEHHOCTH OepHILIHS.
KucnoTHO-0CHOBHBIE M BOCCTAaHOBHUTEIBHBIE CBOIICTBA. CIIOCOOBI MOTYYCHHUS.
13.I'uapokcuibl ¥ ruapusl 3eMeHToB IIArpynnsl. OcoOeHHOCTH CTPYKTYpBI THAPUIOB, UX
BOCCTAaHOBUTEJbHBIE CBOMCTBA. KNCIOTHO-OCHOBHBIE CBOMCTBA. [IpMHIAIIBI IOTyYEHHUS.

14. Oxcuapl, nepoKcUabl U HaanepoKcuIasl 21eMeHToB IIArpynmnsl. KucinoTtHo-ocHOBHEIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTy4EHUS.
15.Conu Gepuiius 1 MarHusi B KAaTHOHHON M aHMOHHOHN opmax. OKCONALus 1 OJIsLus.
KomnekcHsle coenqunenust Oepuiius. ['uaponus coneit Oeprilinsg 1 MarHusl.
16.Comnu 311eMEHTOB NOATPYIIBI KANbLUs: TaJOTeHUIbI, CYIb(aThl, KApOOHATHI, HUTPATHI,
cynbuasl. KucaoTHo-ocHOBHBIE CBOMCTBA. JKECTKOCTh BOJBI M METObI €€ YCTPAHEHUS.
KauecTBeHHBIE peaKIIMM KaTHOHOB.
17.0xcuasl repmanus, onosa, ceuHua (11, IV). Ux cpaBHuTenbHas ycroiunBocts. KuciaotHo-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA OKCUAOB. X OTHOILIEHHE K BOJE,
KHCII0TaM, 1eiaoyam. OOmiye NpUHIUIBI TOTyYEeHUS.

18. I'unpokcuas! repmanust, onosa, cBuHua (I, IV). CpaBHuTeNnbHAsS yCTOWYMBOCTD, KUCIOTHO-
OCHOBHbBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE cBOMcTBA. Conu rupokcuioB sneMeHToB (11,
IV) B kaTMOHHOH 1 aHUOHHOU (popMmax. OTHOCUTENIbHAS YCTOHYHUBOCTb, CKIIOHHOCTh K
TUAPOIIN3Y.

19. O6mas xapakrepuctuka d-JnaemenTsl LB rpynmsl (peako3eMenbHble 3neMeHThI-Sc-Y -La-
Ac). CtpoeHne aToOMOB. XUMHUYECKHE CBOMCTBA MPOCTHIX BemecTB. CrocoObl MOTyYeHUsI.
18.Oxcuapl M THAPOKCHUIBI PENKO3EMEIBHBIE AIIEMEHTHI B psAly CKaHIuN-akTUHUI. KucioTHo-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOKCTBA. CITOCOOBI MOTyYEHUSI.
19.Conu d-Onementos 1B rpynms! (penko3eMenbHble ayieMeHThI-Sc-Y -La-Ac): ruapuasl,
HUTPATHI, CyNb(daTel, kKapOoHaThL, (hocdaTsl. KCI0THO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOTY4EHUSI.
20.06mas xapakrepuctuka d-Onementsl [VB rpynmnel. Ctpoenue atoMoB. M3Menenue
XUMHUYECKHX CBOMCTB MPOCTHIX BEUIECTB MO Trpyrie. CrocoObl MOTydeHusl.
21.0Kcuapl ¥ THAPOKCUIBI TUTaHA, IUPKOHUS, TadHus. [lepokcuabie COeTMHEHNUS,
nepoKCOKUCI0THL. OcobeHHocTH cTpoeHHs. KuciIoTHO-0CHOBHbIE U OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. CITOCOOBI IOTYYCHHUS.
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22. Conu TUTaHa, UUPKOHUS, radHUS: TaJION€HH Ibl, OKCOTaJOr€HUIbl, TAJION€HOKOMIUIEKCHI,
KapOOHATHI, CyIb(aThl, TATAHATHI, IUPKOHATHI. KHCIOTHO-OCHOBHBIE 1 OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOB! NOTYYEHHUS.

23. Obwas xapakrepuctuka d-OnemeHnTsl VB rpynmnsl. CTpoeHne aToMoB. XUMUYECKHE
CBOMCTBA NMPOCTHIX BewecTB. OTHOIIEHUE K LIAPCKOM BOJKE U CMECH a30THOM

¥ TIaBUKOBOM KUCIIOT. CIIOCOOBI MOTyYEeHHUS.

24.0Oxcuibl U IEpOKCU/IBI BaHA U1, HUOOUS, TaHTaa. KHCI0THO-OCHOBHbIE U OKMCIUTEIbHO-
BOCCTaHOBHUTEINIbHBIE CBOWCTBA. CIIOCOOBI OTY4EHUSI.

25. 'mapokcuibl ¥ oM BaHaAusl, HHOOUs, TaHTana. Banagatel. [TomuBanagatel. CoequHeHUs
okcoBaHanus. Huobatsl. TanTtanatel. OkcoranoreHuapl. [ amoreHOKOMIIEKCHI.
Kuc10THO-0CHOBHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE CBOICTBA. CIIOCOOBI MOTyUSHMSL.
26. Obwmas xapakrepuctuka d-OnemenTsl VIB rpynnsl. Ctpoenue atoMoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA U CLIOCOOBI MOJTYUYECHHUS.

27. Oxcuast xpoma (11, 111, VI). Ux cpaBHUTENbHAS YCTOWYUBOCTD. KHCIIOTHO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pUHIUIIBI TOTyUeHUsL.

28. Okcuasl Mmonubaena u Boibdpama (VI). [Ipuauumns nonydenus. M3mMeHeHne yCTORYUBOCTH,
OKHMCIIUTEIBHON CIIOCOOHOCTH U KUCIOTHOT'O XapakTepa B psAy OKCUIOB XpoMa—BoJbhpama
(VD).

29. I'mapoxkcuast xpoma (1L, II1, VI). CoctaB u ocobenHoctu crpoenus ruapokcuaa xpoma (II0).
XpoMOBbI€ KUCIOTHI. M30m0auKuCIOTH XpoMa. K1c0oTHO-OCHOBHBIE U OKUCIIUTENbHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [IpMHIIMIIBI TOTYYEHUS.

30. MonubaenoBas u Bosib(hpamMoBasi KUCIOTHL. Y CTOHYNBOCTD, KUCIIOTHBIE M OKHCIUTEIbHbIC
CBOWCTBA B sy XpOMOBas—BOJIb(PaMoBasi KUCIOTHL. M30M0NUKHUCIOTHI U FeTEPONOTUKUCIOTHI
MoJIMO/IeHa U BoJIb(hpama.

31. Conu xpoma (II, III, VI) B kaTnoHHOM 1 aHMOHHOU Popmax. OKUCIAUTENbHbIE CBOMCTBA
XPOMATOB U JUXpOMaTOB. [ [puHIMI 1eMCTBUSA XPOMOBOM CMECH.

32.Monu6nats! 1 Bonbdpamatsl. [lonumonn6aaTe! 1 nonuBosibhpaMatsl. OKUCTUTENbHBIE
CBOICTBa B psiAy XpOMaTbl—BOJIb(pamarsl.

34.T'anorenunel xpoma (11, II). INanorenn sl MmoaubaeHa u Bonbdpama (VI). Kinacrepasie
raJIoreHu/ 16l MoJInOieHa 1 Bosib(ppama. OKcoranoreHu ibl U JUOKcorajoreHupl. CBONCTBaA..
35.1Tepokcocoenunenus xpoma. Ilepokcun xpoma. I[lepokcoxpomoBbie KUCIOTHL. OcOOEHHOCTH
CTPOEHHUs. Y CTONYMBOCTh M OKHCIIMTEIIBHBIE CBOMCTBA IEPOKCOCOEAMHEHNN XPOMA.

36. O6mas xapakrepuctuka d-OnemenToB VIIB rpynmel. CTpoeHre aTOMOB.

CaoiicTBa pocThIX BemiecTB. CrocoObl MOMyuyeHus: U MPUMEHEHHE.

37. Oxcuabl u ruapokcuab! Mapranma (11, II1, IV, VII). KucinoTHO-0CHOBHBIE U OKUCIUTENBHO-
BOCCTaHOBUTENbHbIE CBOMCTBA. CIIOCOOBI MOJTy4EHHUS.

38. Okcuapl ¥ THIPOKCHIBI TEXHELUs U peHus. CBoWCTBa U CIOCOOBI MOTYUYESHHUS.

39. Comm mapranmna (11, II1, IV). KucioTHO-0CHOBHBIE U OKUCIUTEIHHO-BOCCTAHOBUTEIHHEIE
cBoiicTBa. CriocoObI MOTy4eHUs.

40. MapranmnoBas u mapranionucras kuciaotsl. Conu mapranua (VI u VII). Manranatst u
ITepmanranarsl. OKMCIUTEIBLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KMCIIOM, IIIEIOYHON U
HEWUTpanbHOU cpenax. [IpuHIMIIBI MOTydeHns.

41.Conu texneuus u peaus (VII). Ileprexnatsl. [leppenarsl. KucinoTHo-ocHOBHBIE U

OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTy4EHHS.

42. CpoiicTBa xene3a, Ko0anbTa, HUKEJs- BOCCTAHOBUTENIbHbIE U KUCIIOTHO-OCHOBHBIE.
Ctpoenue aToMoB. [IpombIlIeHHBIE METO/IbI TOTY4YEHHUS Keye3a, KoOalbTa, HUKEIs.

43. Oxcusl ¥ THIPOKCHUIBI Kene3a, kobanbTta, Hukens (11, I1T). KucnotHo-ocHOBHBIE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. [[pUHIINIIBI TOTyYeHNS.

44. Conu xene3a, kobanbsra, Hukens (11 u I1I). Kpucrannoruapatsl. J[Boiinbie comu. CTpykTypa
0e3BoIHBIX XJ10pua0B. OcHOBHBIE coyid. CBOMCTBA U TIOJIyYCHHE.

45.@epputst (I11) 1 ux peppomarautHeie cBolicTBa. CBONCTBA U CIIOCOOBI MOTYYEHUS.
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46. ®eppartsl (IV). OxkucnurenbHble cBOMCTBA. [[pUHITUTIBI TOTyYEHUS.

47. CpoticTBa iatiHOBBIX MeTa/uioB Ru,Rh,Pd u Os,Ir,Pt. OTHOImIEHNE K KUCIOPOTY, BOJAOPOLY,
BOJIe, KUCJIOTaM, I1ie04am, apckoit Bojke. [IpuMenenue u crnocoObl MoIydeHusl.

48. OKcuabl ¥ THAPOKCUJIBI PYTEHUS, OCMHUS , pPOAUS, UpUIus, Nauiagus. KucioTHO-OCHOBHBIE
Y OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpUHIUIIBI TOTyUeHUSI.

49.KomruiekcHble coeTuHeHus M1aTuHbl. KaTHoHHbIE, aHHOHHBIE U HEUTPAIbHBIE KOMIIEKCHI
miatuHsel (11, IV). AMMUH- 1 THaHOKOMIUIEKCHI. | ekcaxIopoIIaTHHOBAsI KUCJI0TA U €€ COJIH.

50. OOutas xapakrepuctuka d-2ineMenToB IB rpymnmnel. Ctpoenne atoMoB. OTHOLIEHHE K
KHCIIOPO.y, BOZIE, IIesiouaM, KuciaoraM. PactBopeHue 30510Ta B Hapckoid Bojake. CriocoObl
no0bIYM Meu, cepedpa u 301o0t1a. [Ipumenenue u crnocoObl MOTYYESHUST METAIIIOB.

5.3.3. 3K3AMEHAIIMOHHBIE BOITPOCHI. BTOPOI CEMECTP

1. I'unpunet a3nementos (I1I) psaa amromunuii-ramumii. OcodenHoctu ctpoeHus. CBoiicTBa u
IIOJIyYEHHUE.

2. I'anorenuast 1 Hutpuast anemenTos (I1) psana antomunuii-rannuii. OCOOEHHOCTH CTPOEHUS.
CBoiicTBa U MIOJIy4YEHHE.

3. Okcuppl anementoB (11I) psina antomunuii-ramumii. X cpaBHUTENbHAS yCTONYNBOCTD.
[Tpununs! nonydenus. Oxenp tamaus (I). KucinorHo-oCHOBHBIE M OKUCIIUTENBHO-
BOCCTaHOBUTEJIbHbBIE CBOWCTBA.

4. T'mppoxcuanl snemenToB (I11) psaga amomunuii-tannuii. CoctaB 1 0COOEHHOCTH CTPOCHUSI.
KucnotrHo-ocHoBHbIE cBOMcTBa. OTHOILIEHUE K KUCIOTaM U mienodaM. I'napokenn tamius (I).

5. OOmias xapaktepuctuka ['enus u p-3neMeHToB BocbMoi rpymiibl. CTpoeHHE aTOMOB.
IIpn4rHBI XUMHUYECKON UHEPTHOCTU. XUMHUUYECKUE COCUHEHUS.
6.0011as xapakTepucTika 31eMeHToB 1A rpynmnsl. CtpoeHue atoMoB. CBOHCTBA, 0COOEHHOCTH
okucieHus auTus. CriocoObl MOIy4YeHusl.
7.0kcunpl. [epokennel. Hagnepokcuasl. O3ouuapl. Ctpoenne. OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI MOTYUYEHHUS.
8.I'napokcHIbl ¥ TUIPHUIBI LIETOYHBIX METAUIOB. [[pUHIMIIBI TPOMBIIITIEHHOTO NOJyYEHUs, UX
npuMeHeHne. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1 OCHOBHBIE CBOMCTBA..
9.Counu 11eT0YHBIX METaIOB: XJIOPH/Ibl, KapOOHATHI, Cylb(aTel, HUTpaThl. CIIOCOObI
MOJIyYEHUS COJbl U UX NMpUMeHeHHe. KHcI0THO-0CHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa. KauecTBeHHBIE pEaKIIMM KATHOHOB.

10. Bogopoa. O0miast xapakTepuctrka Bogopoaa. [lonoxxenue Bogopoaa B IEPHUOTAUECKON
cucreme. Ctpoenue aroma. Bogopos kak BocctaHoBUTENb. BoccTaHoBUTEIbHAS CHOCOOHOCTH
aTOMapHOTO U MOJIEKYJISIPHOTO BoJIopoja. B3aumopeiicTBre Bogopoaa ¢ MeTamiiaMu 1
HemetaaMu. CriocoObl mosryyeHHst CBOOOIHOTO BOJIOPOJIa.
11.ITepokcun Bogopoa u nepokcuapl. Ctpoenne Mosiekynbl. [lonyuenne. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA B PA3JIMUHBIX CpEax.
12.006mmas xapakrepuctuka 31eMeHToB [[Arpynnsl. Ctpoenne atoMoB. OCOOEHHOCTH OepHILIHS.
KucnoTHO-0CHOBHBIE M BOCCTaHOBHUTENbHBIE CBOIiCTBAa. CIIOCOOBI MOTYUYEHHUS.
13.I'napokcupl U TUApUIBI 31eMeHTOB [IArpynmnbl. OCOGEHHOCTH CTPYKTYPBI THAPUAOB, UX
BOCCTaHOBUTENBbHBIE CBOWCTBA. KHCI0THO-O0CHOBHBIE CBOWCTBA. [ [pUHIINIIBI TOTYy4YeHHUS.

14. Oxcunpl, nepokcHuabl M HaAEpOKCH b 351eMeHTOB [[Arpynnel. KucinotHo-ocHOBHBIE 1
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI MOTyYeHHS.
15.Conu Gepusuins U MarHus B KATHOHHON U aHMOHHOW (hopmax. OKCONALUS U OJISLIHSL.
KommnekcHble coennnenus 6epuiust. ['uaponus coneit 6epriins U MarHusl.
16.Conu 1€eMeHTOB MOATPYIIbI KBNS TAIOT€HUIbL, CYIb(daThl, KapOOHATHI, HUTPATHI,
cynbduabl. KucinoTHo-ocHOBHBIE CBOWCTBA. JKECTKOCTh BOJBI M METO/IBI €€ YCTPAHEHUSI.
KauecTBeHHBIE pEAKIIMM KaTHOHOB.
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17.0xcunapl repmanus, ojoBa, ceuana (I, IV). Ux cpaBauTenpHas ycroiunBocTs. KucmoTHo-
OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA OKCUI0B. IX OTHOLIEHHE K BOJIE,
KHCIIO0TaM, 1ienoyaM. OOmiye IpUHIUIIBI TOJTy4eHHS.

18. I'mapokcuasl repmanus, onosa, cBuHua (II, IV). CpaBHuTenbHast ycTOHYMBOCTb, KUCIOTHO-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Cosn ruapokcu1oB 3neMeHToB (11,
IV) B kaTHOHHO# 1 aHHOHHOMW (popMmax. OTHOCUTENIbHAS YCTOHYHUBOCTD, CKIIOHHOCTD K
TUAPOJIN3Y.

19. O0w1as xapakrepuctuka d-2neMenTsl LB rpynmnel (penko3emenbHble 31eMeHThI-Sc-Y -La-
Ac). CtpoeHue aTOMOB. XMMHYECKHE CBOMCTBA MPOCTHIX BemiecTB. CroCOObI MOTyYeHHUS.
20.0Oxcuapl U THIPOKCH Bl PEIKO3EMEIIBHBIE 3JIEMEHTHI B psAly CKaHIuN-akTuHUI. KucioTHo-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI MOJTyUSHHUSL.

19.Conu d-Dnementos 1B rpynisl (peako3emenbHbie 31eMeHThI-Sc-Y-La-Ac): ruapu/sl,
HUTpPAaThl, Cyab(aTbl, KapOoHaThl, pocdarsl. KHCIOTHO-OCHOBHbIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHbIE CBOMCTBA. CIIOCOOBI MOJIyUEHUS.

20.06mas xapakrepuctuka d-Onementsl [VB rpymnmnel. Ctpoenue atoMoB. M3Menenue
XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB 110 rpynie. CrnocoObl NoayyeHusl.

21.0Oxcuibl ¥ THAPOKCHUIBI TUTAHA, LIMPKOHUS, radHus. [lepokcuanbie coeuHeHus,
nepOKCOKHUCIOTHL. OcobeHHoCTH cTpoeHHs. KHCI0THO-OCHOBHBIE U OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOTY4EHUS.

22. Conu TUTaHa, MUPKOHUS, TaHUS: TAIIOTEHHUIBI, OKCOTaJIOT €HUIbI, TAJIOTEHOKOMIUIEKCHI,
KapOOHATHI, Cyb(aThl, TATAHATHI, LUPKOHATHI. KMCIOTHO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHbIE CBOMCTBA. CIIOCOOBI MOJIyUEHUS.

23. Obmas xapakrepuctuka d-2Onementsl VB rpymnmsl. CTpoeHre aToMOB. XUMUYECKHE
CBOICcTBa MpocThIX BeulecTB. OTHOIIEHNE K HAPCKON BOJAKE U CMECH a30THOM

U TJIaBUKOBOM KUCIIOT. CrIOCOOBI MOTyYSHHUS.

24.0Kcupl ¥ IEPOKCUIBI BaHAIUSI, HUOOUS, TaHTas1a. KHCIIOTHO-OCHOBHBIE 1 OKUCITUTEIIBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOTY4EHUS.

25. 'uapokcu bl ¥ oM BaHaAusl, HHoOUs, TaHTana. Banagatel. [lomuBanagatel. CoequHeHus
okcoBaHanus. Huobatsl. TanTtanatsl. OkcoraioreHusl. ['aloreHoKOMIIEKCHI.
KucnoTHO-0CHOBHBIE M OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CTIOCOOBI MOTYUYEHHUS.
26. O6mas xapakrepuctuka d-Onements! VIB rpynmsl. Ctpoenue aroMoB. OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI MOJTYUYEHHUSI.

27. Okeugsl xpoma (I, 111, VI). Ux cpaBHuTENbHAs ycTOMUNBOCTH. KMCIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. [ [pUHIINIIBI TOTy4EHNS.

28. Okcuasl MmonubaeHa u Boibdpama (VI). [Ipuauunst nonydenus. MI3mMeHeHne yCTOHYUBOCTH,
OKHUCJIUTEIBHON CIOCOOHOCTH U KMCIIOTHOTO XapakTepa B psAy OKCHI0B XpoMa—Bosbppama
(VD).

29. I'mapoxkcuast xpoma (I, II1, VI). CoctaB u ocobenHocTu crpoenus ruapokcuaa xpoma (I11).
XpoMOBbI€ KUCIOTHI. M30m0nMKucinoTel Xxpoma. KHCIIOTHO-OCHOBHBIE U OKUCIIUTENBHO-
BOCCTaHOBUTENbHbBIE CBOMCTBA. [IpUHIIUITBI TOTYUYEeHHUS.

30. MonubaeHoBas 1 Bolib(h)pamMoBasi KUCIOTHL. Y CTOMYMBOCTh, KUCIOTHBIE M OKUCIIUTENIbHBIE
CBOICTBa B Py XpOMOBasi—BOJIb(PpaMoBasi KUCIOThI. V30MOIMKUCIOTHI U FE€TEPONOINKUCIOTHI
Mou0/ieHa U BoJb(pama.

31. Comm xpoma (II, III, VI) B karnonHo# 1 anHnoHHOU (hopmax. OKUCITUTETbHBIE CBOWCTBA
XpOMaToOB U AUXpOMaToB. [IpuHIMN 1elicTBUS XPOMOBOI CMECH.

32.Moaubaats! u Boibdpamarsl. [lonumonndaaTe! U noauBosibppamaTsl. OKUCIUTETbHBIE
CBOWCTBA B sy XpOMaThl—BOJIb(pamaTsl.

34.T'anoreaunst xpoma (11, I1I). I'anorennnst monubaena u Bonbdpama (VI). Kinacrepusie
raJloreHu Il MOJNOIeHa U BoJb(ppama. OKCOraloreHuIsl 1 JUoKcoranorenuasl. CBOHWCTBA..
35.Ilepokcocoenunenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KUCIOTEL. OCOOCHHOCTH
CTPOEHHUs. Y CTONYMBOCTb U OKUCIIMTEIIBHBIE CBOMCTBA IIEPOKCOCOEIUHEHNN XPOMA.

36. O6mras xapakrepuctuka d-OnemenToB VIIB rpymnmbl. CTpoeHre aTOMOB.
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CaoticTBa pocThIX BemiecTB. CrocoObl MoMyuyeHus: U MpUMEHEHHE.

37. Okcunbl u runpokcuasl Mapranma (11, 111, IV, VII). KucinotHo-ocHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTyUEHHUS.

38. Okcuapl ¥ THAPOKCUABI TeXHEUUs 1 peHus. CBoWCTBa M CIOCOOBI MOTYYCHHUS.

39. Comu mapranna (11, II1, IV). KuciioTHO-OCHOBHBIE U OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
cBoiicTBa. CriocoObI MOTy4eHUsl.

40. MapranmoBas u mapranioBuctast Kuciaotel. Comm mapranna (VI u VII). Manranatel u
[lepmanranatsl. OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIION, IIEIOYHON 1
HeWTpasbHOU cpenax. [IpuHIMIBI MOTyYeHuUs.

41.Conu texneuust u perust (VII). Ileprexnarsl. [leppenatsl. KuciaoTHo-oCHOBHBIE U

OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTyUEHUS.

42. CBoiicTBa XKene3a, KoOallbTa, HUKEIIS- BOCCTAHOBUTEIIBHEIC U KUCIIOTHO-OCHOBHBIC.
Ctpoenue aToMOB. [IpombIlIeHHBIE METO/IbI TOTY4YEHHUS Keje3a, KoOalbTa, HUKEIs.

43. Oxcupl U TUIPOKCUIBI Kee3a, kobanbra, Hukens (11, I1T). KucnotHo-ocHOBHBIE 1
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pMHIMIIBI TOTyUYeHHUS.

44. Conu xene3a, kobanpra, HUKens (11 u III). Kpucrannoruapatel. JIBoiinbie conu. CTpykTypa
6e3BoAHbIX XJ10pU10B. OcHOBHBIE coiu. CBOICTBA U MOJIyYEHUE.

45.®epputsl (I1I) u ux peppomarautHbie cBoiicTBa. CBOMCTBA U CLIOCOOBI TIOTYUYCHHUS.

46. @eppartsl (IV). OxucnurensHble cBoicTBA. [IpUHIUIIBI TOTYYeHUS.

47. CpoticTBa TiatnHOBBIX MeTa/uToB Ru,Rh,Pd u Os,Ir,Pt. OTHOImEHNE K KUCIOPOTY, BOJOPOAY,
BOJIE, KUCJIOTaM, I1eJ04am, apckoit Boake. [IpuMenenue u crnocoObl MoIydeHusl.

48. Oxcuapl U TUIPOKCUIBI PYTEHUS, OCMUS , POAMSL, UpUans, najuiaausi. KucioTHO-oCHOBHbIE
1 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ [pUHIIMIIBI TOTYyYEHUSI.

49.KoMIuiekcHble cOeUHEHUS IaTUHBL. KaTHOHHbIE, aHHOHHBIE M HEUTPAJIbHbIE KOMITJIEKCHI
rwiatussl (1L IV). AMMUH- 1 IMaHOKOMILIEKCHI. [ eKcaxIoporuiaTHHOBAs KUCIOTa U €€ COJH.
50. OOutas xapakTtepuctuka d-2nemenTtoB IB rpynmel. Crpoenne atoMoB. OTHOLIEHHE K
KHCIIOpOAY, BOJIE, 1IesiouaM, KuciaoraM. PacTBopenue 3050ta B iapckoii Bojike. CriocoOsl
no0bIYM MeH, cepedpa u 3oio0T1a. [IpruMeHnenne u crocoObl OTYISHHST METAIIOB.

51. Oxcuabt menu u cepedpa (I, I1), 3omota (I, III). KrucnoTHO-0CHOBHBIE U OKUCIUTENHHO-
BOCCTaHOBUTENbHbBIE CBOMCTBAa. OTHOLIEHHE K BOJIE, KUCIOTaM, IienodaM. [[puHuumel
MOJyYEHHUSI.

52.I'mnpoxcunst menu (I, 11), cepedpa (I, 1I), 3omota (III). KucnotHO-0CHOBHBIE 1
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOKMCTBA. OTHOLIEHHE K BOJE, KUCIOTAM, IEI0YaM.
IIpyuHIUITBI TOTy4YEHUS.

53. Conu menu, cepebdpa, 3omota (I) u conu 30mota (III). OkHCIUTENHHO-BOCCTAHOBUTENBHBIE
cBoiictBa. ["anmorenoxommiekcbl. AMMUH- U ITHaHoOKoMIUIekchl. Comu meau (II).

KpI/ICTaJ'IJ'IOFI/IIlpaTBI. KomMmnnexcurie COCOAMHCHUS. TeTpaxnopo3on0Ta51 KHUCJIOTa U €€ COJIN.

54. O0uas xapaktepuctuka d-2nemenTtos [IB rpynnsl. Ctpoenue atomoB. KucioTHO-OCHOBHBIE
¥ BOCCTAaHOBUTEJbHBIE CBOICTBA MPOCTHIX BelIeCTB. AMasibrambl. CriocoObI MOTy4EHUsI.

55. Okcunbl ¥ THAPOKCUABI IMHKA, KaagMus U pTyTH. CBoicTBa. [ [pUHIIMIIBI TOTyYeHUSI.
KHCc0THO-OCHOBHBIE 1 OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBLHBIE CBOICTBA.

56. Conu nHKa, KaaMus 1 pTyTd. ['uapuasl. KHCIOTHO-OCHOBHBIE Y OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIE CBOMCTBA. KoMIuIeKCHbIE coequHeHMs. KauecTBEHHBIE PEaKIIMi KaTHOHOB.
57. O6m1ast xapaKTepuCTHKA f- 7IeMEeHTOB(JTAaHTaHUIBI U aKTUHUIBI). [TonokeHue B
nepuoanydeckon cucreMme. CTpoeHne atoMoB. BajleHTHOCTD, CXOACTBA U pa3IUuus B CBOMCTBAX
4f- u S5f-3nemeHTOB. BHYTpeHHSS NEPHOINIHOCTD CBOWCTB. CKIIOHHOCTH K KOMIIJIEKCO-
00pa3oBaHUIo.

58. Jlanmanuowi (4f->nemenThl). BaleHTHOCTB, XapaKTep XUMHUYECKUX CBS3EH U (hOPMBI
coeMHeHu. XuMHUECKue cBoiicTBa MeTayuioB. CIOCOOBI OTY4EHUSI.
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59.0kcuapl ¥ THAPOKCUIBI TaHmManu008 (4f-anemMeHThl). KHCIIOTHO-OCHOBHBIE CBOMCTBA, X
u3MeHeHue 1o nepuoay. CrocoObl MoIydeHHUs .

60.Comu tarmanuoos (4f-371E€MeHTHI): TaTOTeHUBI, CYIbPUIBI, CYyJIb(aThl, HATPAThI, HATPUIBI,
KapOuap! 1 6opubl. KHCIIOTHO-OCHOBHBIE M OKUCIIUTEIEHO-BOCCTAHOBUTEIIBHBIC
cBoiictBa.llonyuenue.

61. Axkmunuow (5f-3nemenTsl). BageHTHOCTB, XapakTep XMMUYECKHUX CBsI3eil U (hOpMBbI
coenuHeHU. XUMUYecKue cBoicTBa MeTaiioB. CrocoObI MOTY4YEeHHUS.

62.0Kcuabl U THAPOKCUBI akmunuoos (Sf-anemenTsl). KucnoTHO-OCHOBHBIE CBOMCTBA, UX
u3MeHeHue 1o nepuoay. CrocoObl moTyyeHusl.

63.Conu akmunudo6 (Sf-311eMeHTbI): TaJIOTeHU b, CYIb(UIB, CYyIb(haThl, HUTPATHI, HUTPHU/IBI,
Kapoubl 1 60opuabl. KucioTHO-OCHOBHBIE U OKUCIUTEILHO-BOCCTAHOBUTENBHBIE CBOWCTBA.
[Tony4enue.

64. CoBpeMeHHBIE TPOOIEMbl HEOPraHUYECKOW XUMHH. MeTalsioopranudeckas u
CYNPaMOJIEKYJIIpHAsT XUMHSI-XUMUST MOJICKYJIIPHBIX aHCAMOJICH U MOJICKYJISIPHBIX CBSI3CH.
[TonuMoneKyIsipHbIe CUCTEMBI U U UX MoiyueHue. CeleKTUBHOE CBA3BIBAHUE MOJIEKYII B
CYIEPMOJIEKYJIBI.

65. Hanoxumusi. Hanomarepualibl 1 HAHOTEXHOJIOTUS. YTJepoaHble HAaHOTpYyOku. CBoicTBa U
CII0COOBI MTOJTYYEHHUSI.

5.3.4. TEMbI KYPCOBBIX PABOT

1. ITpousBoacTBo 1 xumust Bojgoposa. 2. Ilponssoactso u xumus kuciopoaa 3. I[IpousBoactso
u xumus gropa. 4. IIpousBoacTo u xumus xjopa. 5. [IpousBoacTBo u XxuMusi 6poma.
6.I1ponsBoacTBo U xumus oga. 7. [IpousBoncTBo u xumus cepsl. 8. IIpon3BoACTBO U XUMUS
azota. 9. IIpomsBoacTtBo n xumust okcuaoB asora. 10. IIponsBoacTBo n xumust aMmmuaka 11.
[Tpon3BoacTBO M XUMHMs a30THOM KUCHTOT. 12. [IpousBoacTBo u xumus gocdopa. 13.
ITponsBoacTBo 1 Xxumus Mblbsika. 14. [IponsBoacTso u xumus yraepoga. 15. IlpousBoactso n
xumus kpemHust. 16. IlpousBoactso u xumus onosa. 17. IlponszBoacTBo u xumus cBuHLA. 18.
ITponsBoacTBo 1 xumus amoMuHud. 19. IIpon3BoacTBO M XMMUS HIETOYHBIX MeTaIoB. 20.
[TpousBoacTtBo u xumust Oepuwuus. 21. IlpousBoacTso u xumus Maraus. 22. [IpousBoacTso u
xuMud nuHKa. 23. [Ipou3BoacTBo u xumus xenes3a . 24. [I[pon3BoACTBO U XUMHS MeAH. 25.
[TpousBoacTBo 1 xumus cepedpa. 26. [IpouzBoacTBo u xumust 3070t1a. 27. XjaopHas
TEXHOJIOTHS OYMCTKH BOAbl. 28. [Ipon3BoAcTBO M XUMus cepHOM KucnoTel. 29 Kopposus
MeTayioB. 30. OCHOBHBIE KJ1acchl HeopraHudeckux coenquHenuil. 31. Ctpoenue atoma u
KBaHTOBBIE uncia.. 32. XXecTKocTb BOJBI.

33. IIpou3BOACTBO M XUMHS IIETOYHO3EMENbHBIX MeTaJIOB. 34. BomopoaHas cBsi3b. 35.
CBolicTBa BOJBI.

Kpumepuu hopmuposanus oyenox (oyenusanus) yCmuo20 onpoca
YCTHBIA OMpOC SIBJISETCS OJHUM M3 OCHOBHBIX CIOCOOOB yu€Ta 3HAHHM 0O0ydaroIierocs Io
nuctuminHe «OO0Imas 1 HeopraHndecKkasi XuMus». Pa3BEpHYTHIN OTBET CTyIEHTa JIOJKEH IMPEJICTaBIATh
c000i1 CBS3HOE, JIOTHUECKH ITOCIICIOBATEIBHOE COOOIIEHUE Ha 3a/IaHHYI0 TEMY, MIOKa3bIBaTh €r0 YMEHUE
MIPUMEHSThH ONPECICHHUS.
B pesynemame ycmmnozo onpoca 3nHanusa, ooyuarouiezoca OUEHUBAIOMCA RO cledylouiell
wikane:
3 6anna, ctaBUTCA, €CITU O0YYAFOIIUACS:
1) mosHO M3MaraeT U3y4YeHHBIN MaTepHual, TaéT MPaBUIIbHOE ONPEeIEHHOE OCHOBHBIX
MMOHATHH;
2) oOHapy>XUBacT MOHUMaHUE MaTepHalla, MOXKeT 000CHOBaTh CBOU CYKJICHUS, IPUMCHHUTh
3HAHMA Ha MPAKTUKE, IPUBECTH HEOOXOJUMBIE IIPUMEPHI HE TOJBKO M0 YIEOHUKY, HO U
CaMOCTOSITETTFHO COCTaBJICHHBIE;
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3) wuW3maraer Marepual MOCIe0BaTeIbHO U MPABUIBHO ¢ TOYKU 3PSHHS HOPM JINTEPATYPHOTO
SI3BIKA.
2 fanna, ctaBUTCA, €CIIN O0YUAIOMIHUNACS AA€T OTBET, YAOBIETBOPSIONINNA TEM K€ TPEOOBaHUSM,
4yTO U 17151 Oama «3», HO HomyckaeT 1-2 ommOKu, KOTOpPBIE caM JKe HCTIPaBIsIeT, U 1-2 Heqo4uéTa B
MOCJIEIOBATEIILHOCTHU U SI3BIKOBOM O(hOPMIICHUU U3J1aragMoro.
1 6ann, craButcs, ecinu oOydaronuiicss 0OHapyXKMUBaeT 3HAHWE M IOHIMaHAE OCHOBHBIX
MTOJIOKEHUH TaHHO#M TeMBI, HO:
1) wu3;maraer Marepual HETOJIHO U JIOMYCKAST HETOYHOCTH B OIPE/ICIICHUY TIOHSATHIA,
2) HE yMeeT JOCTaTOYHO ITyOOKO U JJ0Ka3aTeJIbHO 000CHOBATh CBOU CYXJICHUS U MPUBECTH
CBOH TIPHMEPHI;
3) wu3naraer Marepuall HeIMOC/ICA0BATEIBHO U JIOMYCKACT OIMOKHU B I3bIKOBOM O(hOPMIICHUU
M3]1aracMoro.
0 6annos, craButcs, eciu 00ydaronIuiicss 0OHAPYKUBAET HE3HAHUE OOJNBIICH YacTH
COOTBETCTBYIOIIETO pa3jielia i3y4yaeMoro MaTeprala, TOmycKaeT OMHOKH B (hOpMYyITHUPOBKE.
bamnet «3», «2», «1» MOTYT CTaBUTHCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 32
paccpeIoTOYeHHBIN BO BPEMEHH, T.€. 32 CYMMY OTBETOB, IJAHHBIX CTYIEHTOM Ha MPOTSHKEHUH 3aHATHUS

Kpumepuu popmupoeanusn oyenox no 3a0anuam 0jisa CamMoCmoamenvHoil pabomel cmyoenma
(munoesvie 3a0auu):

«omauynoy (3 Oayuta) - OOyJarOIMIACS MOKa3all TIyOOKHE 3HAHHs MaTepualia Mo MOCTAaBICHHBIM
BOIIPOCaM, TPaMOTHO, JIOTHYHO €r0 M3JIaraer, CTPyKTYpHUPOBAI U Je-Talu3UpoBai HHPOpMAIUIO, n3deras
IPOCTOTO TTOBTOPEHUSI MH(POPMAIMM M3 TEKCTa, WH(OpMaIMs Npea-CTaBieHa B MepepadOTaHHOM BHJE.
CB00O0IHO UCTIONB3YET HEOOXOMMEIE (DOPMYITBI TIPH PELICHUH 3a]1a9;

«xopowoy (2 Oamna) - OOyYalOIIWICS TBEPIO 3HACT MaTepUall, IPaMOTHO €r0 H3Jlaracet, He
JIOIYCKaeT CYIIeCTBEHHBIX HETOYHOCTEH B MpoLIECCe PELICHUs 3a/1a1;

«yooeremeopumenvhoy (10amn) - oOy-yaroUMHCS WMeeT 3HAaHUS OCHOBHOTO Marepuaja IIo
MIOCTaBJICHHBIM BOIIPOCaM, HO HE YCBOWII €ro JeTalleld, IOMyCKaeT OT/AeNbHbIE HETOYHOCTU TPH PElIeHUH
3aj1ad;

«Heyooeemeopumenvho» (Meree 1 0auioB) — OOydYarOUIMIACS JOMyCKaeT rpyOble OmMOKHA B
OTBETE Ha ITOCTABJICHHBIE BOIPOCHI U IIPHU PEIICHUH 3a1a4

Kpumepuu ouenxu 6vtnonHeHus 1a60pamopHsix paoom:

«omauynoy ( 4 Oamna) CTaBUTCS, €CIU BBHITIOJHEHBI BCE TPeOOBaHWSA K HANTMCAHUIO U 3aIllUTE
pedepara: o6o3HaueHa mpodIeMa U 000CHOBaHA €€ aKTYaJIbHOCTb, CACJaH KPaTKUK aHAIHU3 Pa3IUUHbIX
TOYEK 3pEHHs Ha pacCMAaTPUBAEMYIO TMPOOIEeMy U JIOTHYHO W3JI0KEeHAa COOCTBEHHAsl TO3HIINSA,
c(hopMyJIMPOBaHbl BBIBOJBI, TEMa PACKPBITA MOJIHOCTHIO, BBIACPXKaH 00beM, COOJIIOICHBI TPEOOBAHUS K
BHEIIHEMY O(GOPMIICHHIO, JIaHbl MPAaBHJIbHBIC OTBETHI Ha JOTIOJIHUTENIbHBIC BOMPOCHL. OO0ydYaroiiuics
MPOSBAJI WHUIIMATUBY, TBOPYECKHH IOAXOJl, CIOCOOHOCTh K BBIMOJHEHHUIO CIIOKHBIX 3a/IaHUH,
OpraHM3alMOHHbIE  CIOCOOHOCTH. (OTMeuaeTcs CHOCOOHOCTH K  MyOJUYHOM  KOMMYHUKAIWH.
JlokyMmeHTanus npejcTaBieHa B cpok. [1ogHoCcThI0 oopMIleHa B COOTBETCTBHHU C TPEOOBAHUSIMU

«xopoutoy (36aa) — BEIIOJHEHBI OCHOBHBIE TPEOOBaHU K ped)epary U ero 3alluTe BHIIOIHEHEI,
HO TIPH 3TOM JIOTMYIICHBI HEAOYETHl. B 94acTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKCHHU MaTepHala;
OTCYTCTBYET JIOTHYeCKas MOCIE0BAaTEILHOCTh B CYXKICHHSX; HE BhIIEp)KaH 00BEM pedepara; HMEroTCs
yoyiieHus B oGOPMJICHHH; Ha JONOJHHUTEIbHBIC BOMPOCHI IPH 3allUTE JaHbl HEMOJHBIC OTBETHI
OOyyaromuicss JOCTaTOYHO TIIOJIHO, HO 0€3 WHUIMATUBBEI M TBOPYECKUX HAXOJOK BBITIOTHIII
BO3JIOKEHHBIE HAa HEro 3afadyd. JIoKyMeHTalMs IpeCcTaBlIeHa JOCTAaTOYHO IIOJHO U B CPOK, HO C
HEKOTOPBIMHU HEJ0PaOOTKAMHU

«yoogremeopumenvHoy (2 06ajia) — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUS OT TpeOOBaHWHU K
pedepupoBannto. B yacTHOCTH, TeMa OCBeIlleHa JIMIIb YAaCTHYHO; AOMYIIEHbl (PaKTUIECKHE OUIMOKH B
coJiepKaHuM pedepara WM MPH OTBETE HA JIOTIOJHUTEIBHBIC BOIPOCH; BO BPeMs 3aIlIUTHl OTCYTCTBYET
BBIBOA. OOydJaromuiicss BBIIOMHUI OOJBIIYI0O HYacTh BO3JIOKEHHOWM Ha Hero paboTel. JlomymieHsr
CYIIIECTBCHHBIE OTCTYyIUICHUs. JIOKyMEHTaIusl cjaHa CO 3HAYMTENBHBIM Omo3faHueM (0ojee Hememnw).
OTCYTCTBYIOT OTACIBbHBIC (hparMeHTEHI.
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«HeyoosnemsopumenvHoy (MeHee 2 OammoB) — TeMa pedepara HE pacKpbiTa, OOHAPYKUBACTCS
CYIIECTBEHHOEC HEMOHMMaHue MpobsgeMbl. OOyYaONIMIACS HE BBIMOJIHUI CBOH 3aa4YM WJIH BBITIOTHHI
JIMIIb OT/ICNIbHBIC HECYIIECTBEHHbIC IOpyUYeHUs. JJOKYMEHTAIUs HE C/IaHa.

5.2. Ouyenounsvie mamepuanst 013 pydexcnozo KOHmpoas. PyoesicHulil KOHMPOb OCYIIECTRISETCS
no Ooyiee WM MEHEE CaMOCTOSATEIBHBIM pasjeliaM — y4eOHbIM MOJXYJSM Kypca M TIPOBOJUTCS TIO
OKOHYAaHUM H3y4YeHHs MaTepuaia MOJAYJsS B 3apaHee YCTAHOBICHHOE BpeMs.. PyOeXHBI KOHTPOIb
MIPOBOJIUTCSI C TEIIBIO OTIPE/ICIICHUS KaueCTBa YCBOCHUS MaTepralia y4eOHOro MOIyJIs B 11ejoM. B TeucHue
ceMecTpa MPOBOAUTCS MPU MAKUX KOHMPOTbHBIX MEPORPUAMUA RO ZPAPUKY .

B kagectBe (hopMm pyOeKHOTO KOHTPOISI MOKHO HCIIONB30BATh TECTUPOBAaHUE (MMMCHbMEHHOE WIIH
KOMITBIOTEPHOE), MPOBEJACHNE KOJUIOKBUYMa WM KOHTPOJBHBIX paboT. BEIMONHsIEMBIE PabOThI TOJKHBI
XpaHUThCS Ha Kadelpe TEUCHUM YYEOHOro roja W MO TPeOOBAHMIO MPEIOCTABIATHCS B YTIpaBIICHHE
KOHTpOJSl KadecTBa. Ha pyOekHBIE KOHTPOJBHBIE MEPONPHUSATHS PEKOMEHIYEeTCs BBIHOCHUTH BECh
MPOrpaMMHBIH MaTepual (BCe pa3lielibl) MO AUCIUTLIHHE.

Kpumepuu ghopmuposanun ouenox no KOHMpOILHLIM MOUKAM (KOHMPOIIbHbIE PADOMbL; KONIOKGUYM)

(7 GamnoB) - craBuTCA 3a paboTy, BBINIOJIHEHHYIO ITOJHOCTHIO O€3 OIMOOK W HEI0YETOB;
O0y4JaroIuiicss JAEMOHCTPHPYET 3HAaHUE TEOPETHYECKOro M MPaKTHYECKOro MaTepuayia 10 TeMe
MPaKTUYECKOH padoThl, pemeno 100% 3anay;

(5 6ayuta) — craButcs 3a paOoOTy, BBINOJIHEHHYIO MOJHOCTHIO, HO NPY HAJIWYMU B HEHW HE Oolee
OITHOM Herpy0oil ommOKHA M OIHOTO HEAOo4YeTa, He Oonee Tpex HemodeToB. OOydaromuiicss JEMOHCTPHPYET
3HAHWE TEOPETHYECKOTO M TPAKTHYECKOr0 Marepuajia I0 TeMe MpPaKTUYeCKOd paboThl, IOIycKas
HE3HAYUTENIbHBIC HETOYHOCTHU TP PeIIeHUH 3a1a4, pereno 70% 3amaq;

(3 Gamma) — craButcs 3a paboOTy, ecii OakanaBp MPABIIHLHO BBHIITOMHIII HE MeHee 2/3 Bcel paboThI
WIN JIOyCTWII He Ooiiee OAHOW TpyOoi OmmMOKHM W JBYyX HEIOYETOB, HE Ooyiee OMHOMN rpy0oil M omHOU
HerpyOoii ommbKku, He Oojee Tpex HErpyObIX OmMHMOOK, OfHOW HerpyOoi. OOydJarommuiicss 3aTpyIHsIeTcs ¢
MIPABIILHOM OIIEHKOM TPENTO’KEHHON 3a/1a4H, JaeT HETIOMHBINA OTBET, perieHo 55% 3amaq

(menee 3 OayuioB) — cTaBHUTCS 3a PabOTY, €CITM YUCIO OIIMOOK M HEJIOYETOB MPEBBICHIIO HOPMY IS
OLICHKM 3 WM TPaBWIHHO BBINONHEHO MeHee 2/3 Bceld pabotel. OOydarommiicss JaeT HEBEPHYIO OLICHKY
cutyaruu, pereHo mexee 50 % 3amad.

Kpumepuu gpopmuposanus oyenok no mecmogvim 3a0aHuAM:

(3 bamma) — momyd4aroT OOydYaromHecs C TMPABWIBHBIM KOJIMYECTBOM OTBETOB HAa TECTOBEIC
Bonpocsl. Bemonxeno 100 % mpennokeHHbIX TECTOBBIX BOIIPOCOB;

(20ayma) — MONMY4arOT OOY4YAOIIMECS C TMPABUIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 80 —99 % ot obmero 00beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(1 bamma) — momyd4aroT OOyYaromIMecs C TMPABWIBHBIM KOJIMYECTBOM OTBETOB HAa TECTOBEIC
Bonpocsl — 60 —79% ot ol1iero o6bemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(0 Gay) — MoMy4ar0T 00YYarOIIUecs MPaBUIIbHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI
— meHee 40-59 % oT o01ero oo0beMa 3aJaHHBIX TECTOBBIX BOTIPOCOB.

1.1. Ouenounvie mamepuanvl 013 RPOMEHCYMOUHOU ammecmayuu. Llenvio npomercymounvix
ammecmayuii IO TUCUMIUINHE SBJSIETCS OLEHKA Ka4yeCTBa OCBOCHHS AUCLIUILTHHBI 00yYaroIInMHCH.

[IpomesxyTouHas arTecTanys npeaHa3HaueHa sl OObEKTUBHOTO MOATBEP)KICHUS U OLIEHUBAHUS
JOCTUTHYTBIX PE3YJIbTATOB OOYYCHHUS TOCIE 3aBEpPIICHUS M3Y4YeHUsS MUCIUIUIMHBL OcCyIecTBIseTcs B
KOHIIE CEMECTpa M IMPEJICTaBIAeT COOOH UTOTOBYIO OIEHKY 3HAHWU MO JAWCHUIUIMHE B BHJIE TPOBEACHUS
JK3aMeEHa.

[IpomexyTouHast aTTeCTaIisl MOXKET MPOBOAMTHCS B YCTHOM, MUCbMEHHOH (opme, U B dopme
TecTupoBaHus. Ha mpomexxyTouHyro aTTecTaruio oTBoanTcs 10 30 6aymios.

Kpumepuu ¢popmuposanus oyenok no npomMexicymounoil ammecmayuu:

«omauynoy (23 06aIoB) — MONYYalOT OOyYAIONIUECs, KOTOpPbIe CBOOOJHO OPUEHTUPYIOTCS B
MaTrepHuayie ¥ oTBedaroT 0e3 3aTpyaHeHuii. OO0ydaromuiicss crmocoOeH K BEITIONHEHUIO CIIOKHBIX 3aaHuUH,
MOCTaHOBKE IIejield M BbIOOpe myTed Mx peanu3anuu. PaboTa BBINONHEHa MOTHOCTHIO 0€3 OMMOOK,
pemeno 100% 3amay;
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«xopowo» (17 OamwioB) — TONy4arOT OOydYaromUecs, KOTOPbIE OTHOCUTEIBLHO IOJHO
OpPUCHTHUPYIOTCS B MaTepuaje, OTBe4aloT 0Oe3 3aTpyJHECHHH, OMyCKalOT HE3HAYUTEIbHOE KOJIMYECTBO
ommnOok. OOyJaromuiicss crmocoOeH K BEITIOIHEHUIO CIIOKHBIX 3afjaHuid. PaboTa BBHITIOIHEHA TIOTHOCTHIO,
HO WMEIOTCA He Oojiee ONHOW HErpyOOW OmMOKHM M OJHOTO HeJo4YeTa, He Ooiee Tpex HEeIO0YETOB.
JonyckatoTcsi He3HaunTeIbHbIE HETOYHOCTH MPH PelIeHn: 3a1a4, pemeHo 70% 3agay;

«yooenemeopumensno» (12 6ammoB) — momydaroT oOydaromiuecs, y KOTOPBIX HEIO0CTATOYHO
BBICOK YPOBEHb BIAJCHHS MaTepuasioM. B mpomecce oTBeTa Ha 3K3aMEHE JOITYCKAIOTCS OIIMOKU U
3aTpyIHEHHs] MIPU HM3JI0XKECHUH Martepuana. OOydaromuiicss mpaBUJIBHO BBHIMOJHUI He MeHee 2/3 Bceid
paboThI WK JTOMYCTWI He OoJiee OHON rpy0oi OomMOKH W JBYX HEAOYETOB, HE Oosiee oJlHOM Tpy0oit u
OIHOW HerpyOoi ommOku, He Oonee Tpex HerpyObIX OmMOOK, OAHON HerpyOon. OOydarommics
3aTpyIHSETCS C MPaBUIbHON OLIEHKOW MPEJIOKEHHOM 3aJadu, JaeT HEMOJHBIH OTBET, pemeHo 55%
3ajay;

«Heyooe1emeopumenvho» (MeHee 12 6amIoB) — MOMy4aroT 00ydaronIrecs, KOTOpble AOMyCKaT
3HAUUTENbHBIE OmHOKH. OOyJaromuiics MMeeT JINIIb HadaldbHYI0 CTENeHb OPHEHTANH B MaTepuaie. B
paboTe 4nciio OMUOOK U HEJJOUETOB MPEBBICHIIO HOPMY IS OLICHKU 3 WJIHM MPaBUIILHO BBHIMOJIHEHO MEHEE
2/3 Bceit paboTbl. OOyUaromuUiics JaeT HEBEPHYIO OLICHKY CUTYaluH, pemeHo Menee 50% 3amay.

Lenvio npomesrcymounplx ammecmayuii 0 TUCIUIUIIMHE SBIISIETCS OLIEHKA Ka4eCTBa OCBOCHUS
JUCITUILTAHBI 00yYarOITMHCA.

Kpumepuu oyenku kauecmea 0ceoeHus OUCYUNTUHbL

Ouenka «omauunon— om 91 0o 100 6annoe — TeopeTueckoe coepkaHnue Kypca OCBOCHO
MOJTHOCTHI0, 6€3 MPOOEITOB, HEOOXOIMMBIE TPAKTHYECKHE HABBIKM PA0OTHI C OCBOSHHBIM MAaTEPHAIOM
chopmupoBansl. Bee npexycMoTpenHble mporpaMmMoi 00y4eHust yueOHbIe 3aaHuUs! BBITOIHEHBI,
Ka4y€CTBO UX BBITIOJIHCHHUA OLICHCHO YHCIIOM 6aJ'IJ'IOB, 6HI/I3KI/IM K MaKCUMaJIbHOMY. Ha sk3amene CTYACHT
JIEMOHCTPHUPYET TIIyOOKHE 3HAHUS MPEIYCMOTPEHHOTO IIPOTPpaMMOi MaTepraiia, yMeeT YeTKO,
JIAKOHUYHO U JIOTHYECKH MOCIIE0BATENIbHO OTBEYATh Ha ITOCTABJIECHHbBIE BOIPOCHL.

Oyenxa «xopouwioy — om 81 00 90 6annoe — TeopeTUIECKOE COJICP’)KaHNE Kypca OCBOCHO,
HEOOXOIUMBIE MTPAKTUYECKUE HABBIKH Pa0OTh cCQOPMUPOBAHBI, BHITOJHEHHBIE YUSOHbIE 3aJaHUs
coJepKaT He3HAYMUTENIbHbIE OINOKK. Ha 3K3aMeHe CTyIeHT JeMOHCTPUPYET TBEpAOE 3HAHUSI OCHOBHOT'O
(mporpaMMHOT0) MaTepuana, yMeeT 4eTKO, TPaMOTHO, 0€3 CYIIeCTBEHHbIX HETOYHOCTEH OTBEYaTh Ha
IMOCTAaBJICHHBLIC BOIIPOCHI.

Ouenka «yooenemeopumenvnoy — om 61 0o 80 6annoe — TeopeTHUECKOE COIEPKaHHUE Kypca
OCBOCHO HE IIOJIHOCTBIO, HEOOXOIUMbIE MPAKTUYECKUE HABBIKM PabOTBHl CHOPMHUPOBAHBI YACTHYHO,
BBITIOJTHEHHBIE Y4eOHbIE 3a/aHusl cofepikaT rpyOble ommOku. Ha sk3aMeHe CTYAEHT JeMOHCTPHPYET
3HAHWE TOJILKO OCHOBHOTO MaTepuana, OTBEThl COJIep)KaT HETOYHOCTH, cJIad0 apryMEeHTHpOBaHHBI,
HapylleHa HOoCIeA0BaTeIbHOCTh U3JI0KEHHsI MaTepHraa

Oyenka «neyooenemeopumenbnoy — om 36 0o 60 6417108 — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOIMMBIE MPAKTUIECKHUE HABBIKK Pa0OTHl He CPOPMUPOBAHEI, BHITOJHEHHBIE YUeOHbBIE
3aJaHus CoiepKaT rpyOble OIIMOKH, JOTONMHUTENIbHAS CaMOCTOATENIbHAs padoTa HaJl MaTepralioM Kypca
HE MpPUBEAET K CYLIECTBEHHOMY IOBBIILICHHIO KadecTBa BBHIMOJHEHMs y4eOHbIX 3anaHuil. Ha sk3ameHe
CTYACHT ACMOHCTPHUPYET HCE3HAHUC 3HAYUTENEHON YacTH IIporpaMMHOI'0 Mar€puajia, CYHICCTBECHHBIC
omnOKX B OTBETaX HA BONPOCHI, HEYMEHHWE OPHUEHTHPOBATbCA B MarTepuase, He3HAHHE OCHOBHBIX
MOHSATHHA AUCIUIUIHEI.

TakuM 00pa3oM, BBITIOJHEHHE THUIIOBBIX 3aJaHHU, MPEACTABICHHBIX B pasjene 5 «OleHOYHbIC
MaTepuanbl I TEKYIIero W PyOeKHOTO KOHTPOJII YCIIEBAEMOCTH M IPOMEXKYTOYHOH aTTECTAIlUI
MO3BOJIUT 00ECIEYUTh CITIOCOOHOCTh KPUTUYECKH OIICHUBAThH IPE/IaracMble BapHaHThI YITPABICHYECKUX
pelieHni W pa3pabaThiBaTh W OOOCHOBBIBATH MPEJIOKECHHS IO WX COBEPIICHCTBOBAHHMIO C YYETOM
KPUTEPUEB  COIMAIBHO-JKOHOMUYECKOW JI(PQPEKTUBHOCTH, PHUCKOB U BO3MOXHBIX  COIHMAIBHO-
HSKOHOMHUYECKHX TIOCIIE/ICTBUM U HAPABJICHO Ha (DOPMUPOBAHUE KOMITETESHITHIMA.

TunoBele 3amanus, obecrneunBaronue GopmupoBanue komnereHiui OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6 npencraBieHsl B Tabmiuie 7

| Pesynomamul 06yuenus | Koo u naumenosanue | OcHosHble nokazameu OYeHKu | Buo oyenounozo
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(Kkomnemenyuu) UHOUKAMOPOG pe3ynbmamos ooyueHusn Mamepuana,
oocmudiceHun obecneuugaroujue
Komnemenyuu t]mpmupoeaﬂue
KomnemeHnuyuu
OIIK-1 Coocoben OIIK-1.1. 3HATH: METOABI BBISBJICHUS | 1HIIOBbIC OLCHOYHbIE
AHATM3UPOBATH U CucreMaTusupyeTru | 4 dbopMyITUpOBaHUS lﬁﬁgfﬁi Iiig;
MHTEPIPETUPOBATL | aHATU3UPYET AKTyaJIbHBIX HAYUHBIX | 0 hon s 1.
pe3ybTaThl pe3yabTaThL po0IeM B 00TACTH XUMHUH | tyroBbie TECTOBbIE
XHUMHYECKHX XUMHUCCKIX YMmernb: Boinonnenue padoT | sapanus  (pazden
JKCIEPUMEHTOB, OKCIIEPHMEHTOB, [0 TIOUCKY 3KOHOMHYHBIX U | J-1.);
HaOJIFOEHU U HABTIOICHHIH, 3 PeKTUBHBIX METOI0B ZECHeMepHHe TEMBI
U3MEpEeHUI W3Mepenuii, a Taioke | POU3BOJICTBA (pasden 5.2);
pe3y/bTaThl HaHOCTPYKTYPHPOBAHHBIX TUIOBBIC OLICHOYHBIC
PacyeToB CB OliCTB KOMITIO3UIITMOHHBIX MaTepHualbl K
BELICCTE 1 MAaTEpHaNIOB C 3aJAHHBIMM | OK3AMCHy (17_0306]1
CBOHCTBAMM 5.3.1;5.3.2.5.3.3.)
MaTEpHUAJIOB
Baanern: Onpenenenue
COOTBETCTBHS
HAHOCTPYKTYPUPOBaHHBIX
KOMITO3MITHOHHBIX
MaTepUajoB C  HOBBIMH
CBOMCTBAMH TEXHUYECCKOMY
3aJIaHuI0; AHAIU3 TPHYUH
HECOOTBETCTBHS
HAHOCTPYKTYPUPOBaHHBIX
KOMITO3UITHOHHBIX
MaTepuaioB  TpeOOBAHUSIM
norpeburens u paspaboTka
peIOKEHU I o ux
MIPEIYTIPEKICHUTO u
yCTpaHEHHIO
OIIK-1.2. 3uarpb: Ctangaprsl, TunoBbIE OLEHOYHBIE
I[Ipennaraer TIOJIOXKCHUS, HHCTPYKIIUKU 1 | MaTepHallbl i
YCTHOT'O OIIpoca
MHTEPIIPETALUIO ApYTHC PYKOBOAAIINE (pazoen 5.1.
pe3yIbTaTOB MaTepraibl o THUIIOBBIE TECTOBBIE
COBCTBEHHEIX TEXHOJIOTHYECKOU 3amaHusl (pazoen
MOJArOTOBKE MPOU3BOJACTBA 5.1.);
KCIICPHMEHTOB 1 YMeTh: aHATN3UPOBATH TIPUMEPHEIC TCMBI
PacHeTHo- MOJIy4E€HHBIE PE3YNIbTATHI U 3;?3 den 5.2);
TCOPETUHICCKUX OTIPENIEIISTh ONTHMAIIBHBIC TIfHOBBIe OLICHOUHbIE
pabor ¢ TEXHOJIOTUYECKHE MarepHanbl K
UCIIOIb30BaHHEM mapaMeTphl mporecca dK3aMeHy (pasoei
TEOPETUYECKUX npousBojacTBa Biagern: 3.3.1;5.3.2.3.3.3.)
OCHOB HaBBIKaMH TIPOBEICHHUS

TPaAULIUOHHBIX U
HOBBIX pa3/iesIoB
XAMHAHU

JKCIIEPUMEHTA 10 3aJaHHOU
METOIUKE

OIIK-1.3.
dopmynupyer
3aKJIFOYCHHUS U

3HaTh:
YmMmerb: CocTaBiaTh
OTIMCaHUs TPOBOTUMBIX

TunoBsie OLICHOYHEIC
Marepuabl st
YCTHOTO OIpoca
(paszoen 5.1.
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BBIBOJIBI 110
pe3yJibTaTaM aHajlu3a

HWCCIIENOBaHUN U
aHAIM3UPOBATH UX

THUTIOBBIE TECTOBBIE
3amaHus  (pasoen
5.1.);

JTUTEPATYPHBIX pe3yabTATHI
MMPUMEPHBIC TEMbI
JTAHHBIX, Buaners: HaBbIKAMH sece
COOCTBEHHBIX o(opMIIeHHUS JTOKABHOM (pazoen 5.2);
AKCHEPUMEHTAIBHBIX | JOKYMEHTAIMH [0 MOI00PY | THIIOBEIC OLCHOYHBIC
U pacyeTHO- TEXHOJIOTHYECKUX MaTCpHAIEl K
TEOPETUUECKUX paboT | mapameTpoB dKsameny (pazoer
p KUX p pameTp 5.3.1;53.2.;5.3.3)
XUMHAYECKOM
HaTpPaBJICHHOCTH
OIIK-2 Cnocoben OIIK-2.1. Pabotaer ¢ | 3HaTh: W MOHUMATh POJIb | THIOBbIC OLECHOYHBIC
POBOJIUTH C XUMHIYECKIMU XUMHYECKMX  cHcTeM B | MaTCpHasIbl i
coOIIOICHIEM COBPEMEHHBIX YCTHOTO orpoca
A BEIIIECTBAMH C p (pazoen 5.1.
HOPM TE€XHUKHU UCCIICIOBAaHUSX KaK
p COGIIOZIEHHEM HOPM 2l THUIIOBBIE TECTOBBIE
0e30ImacHOCTH MOBBIIICHHBIX HWCTOYHHUKOB | 3amanust (pazoen
XUMUYECKAN TeXHUKH KPaTKOBPEMEHHBIX 5.1.);
HKCIICPHMEHT, be30macHoCTH aBapUITHBIX y | PHMCPHBIC TEMbI
3CCC
BKJIIOYAsi CHHTE3
, JIOJITOBPEMEHHBIX (pasoen 5.2);
aHaJIN3, U3yJe- CHCTEMaTHYECKIX

HHE CTPYKTYpPBbI
CBOMCTB
BEIIECTB U
MaTepUAJIOB,
HCCJIeIOBaHUE
MPOLECCOB C UX

yqyaCcTuem

BO3JICICTBHI Ha YEJIOBEKA U
OKPYKAIOIIYIO CpeLy;
OCHOBHBIC HOPMBI TEXHUKH
0e30macHOCTH Mpu padboTre B
71a00paTOPHBIX YCIOBUSX;
CHIOCOOBI 3aIUTHI
MepcoHaa OT BO3MOXHBIX
MOCTEACTBUM  XMUMHUYECKUX

aBapuii B J1a0OPaTOPHBIX
YCIOBUAX

YMmerTh: OlICHUBAaTh
HOCJIEANCTBUSI  BO3JICUCTBUS

Ha YCJIOBCKa BPCIAHBIX,
OMMAaCHBIX W TOpaXKaroInuX

(akTopoB

Baagers: HaBBIKAMH
paboTel ¢ XHMHYECKUMU
peaKTI/IBaMI/I nu

(U3HYECKUMHU YCTaHOBKAMH
C  coOmroieHneM  HOPM
TexHukH 6e3omnacHoctu (Th)
u  TpeboBaHMI  OXpaHbI
Tpyna (OT) B
71a00paTOPHBIX YCIOBHSIX

TUIIOBBIE OIICHOYHBIC
Marepuabl K
JK3aMeHy (paszoden
5.3.1;5.3.2.;5.3.3.)

OIIK-2.2. [IpoBoauT
CUHTE3 BEIIECTB U
MaTepUalioB pa3HON
IIPUPOJIBI C
HCII0JIb30BaHNEM
UMEIOLINXCS METOIUK

3HaTB: METOJBI TIOJTyYEHUS,
UICHTH(PUKAITTT u
HCCIICIOBaHUS CBOMCTB
BEILIECTB (MaTepuanos),
CTaH/IapTHbHIE METO/IbI
00paboTKH pe3yIbTaToB

THIIOBEIE OLIEHOYHEIE
MaTepHaITbI JIs
YCTHOTO OTpoca
(pazoen 5.1.
THIIOBBIE TECTOBEIC
3amaHus  (pazoen
5.1.);

MIPUMEPHBIC TEMBI
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OKCIICPUMCHTA

YmMmern: TUTAHUPOBATh
HKCHEPUMEHT Ha OCHOBE
aHanm3a JUTEPaTyPHBIX
JAHHBIX,aHATTU3UPOBATh U
000011aTh pEe3yNbTaTHI
IKCIIEPUMECHTA,
(hopMyIHPOBATH BHIBOIBI

acce
(pazden 5.2);
THUTIOBBIE OIIEHOYHBIE
Marepuabl K
9K3aMeHy (pazden
53.1;5.3.2.;5.3.3.)

Baanern: HaBBIKAMH

IUTAHUPOBAHUS, aHAIM3A U

000011eHN A pe3yabTaToOB

IKCIIEPUMEHTA
OIIK-2.3. [Ipooaut | 3HATH: TunoBEIE OLIEHOYHEIE
CTaH/IapTHBIC Ymern: BuinmoaHATh MaTepHaJIbl UL

YCTHOT'O OIIpoca

olepaLyy ULt IKCIIEPUMECHTAIILHBIC (pasoen 5.1,
OIpeieeHUs paboTHI 110 OMPECICHUIO THIOBBIE TECTOBBIE

XHUMHUYECKOTO U
¢dazoBoro cocrara
BEIIICCTB U
MaTepUaIoB Ha UX
OCHOBE

(DUBHKO-XMMHYECKHIX
XapaKTEPUCTHK BEIIECTB U
MaTepUajoB

Baanern:
UHCTPYMCHTATbHBIMA
METOJJaMH aHallu3a COCTaBa
Y CTPYKTYpPBI BEIIECTB U
MaTepuasoB

3amaHus  (pasoden
5.1.);

MIPUMEPHBIC TEMBI
acce

(paszoen 5.2);
TUIIOBBIC OIICHOYHBIC
MaTepHabl K
9K3aMeHy (pazden
5.3.1;5.3.2.;5.3.3.)

OIIK-3 Cnocoben
MPUMEHSITh
pacueTHo-

TEOPETUYECKHUE
METOJbI JJIst
W3yYEHUSI CBOWCTB
BEILIECTB U
MPOLECCOB C UX
YYaCTHEM C
HCMOJIb30BAHUEM
COBPEMEHHOM
BBIUMCIIUTEIIBHOMN
TEXHUKHU

OIIK-3.1.
IIpumensier
TEOPETUYECKUE U
MTOJIyDMIIUPUYECKUE

MOJIEH NPHU PELICHUH

3aJ1a4 XUMHUYECKOMI
HAIlpaBJICHHOCTHU

3Harn: METOJIBI
MaTeMaTU4YeCKOro aHajIu3a
u MOJICTTUPOBAHUS,
TEOPETUIECKOTO u
IKCIIEPUMEHTAIILHOTO
WCCIICIOBAHUS

YMmerh: HCIIOJIH30BaTh
OCHOBHEIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUCIUILINH B
npodecCuoHaATbHON
NEeSTENbHOCTH, TMPUMEHSTh
METOJIBI MAaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICIUPOBAHUS,
TEOPETUIECKOTO u
IKCIIEPUMEHTAILHOTO
WCCIe0OBaHus; paboTaTth ¢
KOMITBIOTEPOM KakK
CPEIICTBOM yIIpaBIICHUS
uHpopmanuen

Biaagerb:  cHOCOOHOCTBIO
HCIIOJIB30BATh
nH(pOpPMaITMOHHBIE
TEXHOJIOTUH JUISI PEIIeHUs

THMOBbIE OLICHOYHBIC
MaTepuabl JIIst
YCTHOTO OIpoca
(pazoen 5.1.
THUIIOBBIE TECTOBbIE
3amaHusl (pazoen
5.1);

MPUMEPHBIE TEMbI
acce

(pazden 5.2);
THUIIOBBIE OIICHOYHBIE
Marepuasl K
9K3aMeHy (pazoei
5.3.1;5.3.2.;5.3.3.)
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TE€XHOJOTMYECKHUX 3a1ad II0
H3Y4YEHUIO CBOMCTB BELIECTB

uMaTepuasoB
OIIK-3.2. 3HaTb: OCHOBHBIE 3aKOHBI | THIOBBIC OLICHOUHBIC
Hcnonbs3yer €CTECTBEHHOHAYYHBIX MaTCpHabl JUL
MCLIMILINH B YCTHOTO o1mpoca
CTaHAAPTHOEC Aaucn 5 (pasoen 5.1.
MIpOrpaMMHOE npodeccHoHanbHOI TUIOBBIE TECTOBBIE
o0ecreyenue npu ACATCILHOCTH 3ajlaHus  (pasoen
: 5.1.);
pemeHHH sanad YMeTb. METOAH npnf\/lepﬂme TEMBbI
MIECKOI MaTeMaTUYeCKOTo Sece
MOJICTUPOBAaHUS U 170:¢
HanpaBJICHHOCTHU AP APYT (pazoen 5.2);

CTaHJAPTHBIX TPOTPAMMHBIX
IPOAYKTOB IPU  aHaIU3e
CBOICTB BEILIECTB

Baagerb: cTaTUCTUYECKUMU
METO/IaMHU 00paboTKH
AKCTIICPUMEHTAIbHBIX
JTAaHHBIX JJIA aHaJIn3a
TEXHOJIOTHYECKUX
MPOILIECCOB TMPU  PELICHUHU
3a1a4 XUMHUYECKOH
HaHpaBJIeHHOCTI/I

TUTIOBEIC OIICHOYHBIC
MaTepHabl K
JK3aMeHy (paszoden
5.3.1;5.3.2.;5.3.3.)

OIIK-3.3. [IpoBoaut
HCCIEI0BaHUS
CBOICTB BEIIECTB U
MaTepHuasoB C

3HaTh: OCHOBHBIE
METOJMKHU aHaJIn3a CBOMCTB
BEILECTB, 00J1aCTH
MPUMEHEHHUS Pa3IMUHbIX

THMOBBIEC OLICHOYHBIC
MaTepHabl 15
YCTHOTO oIpoca
(paszoen 5.1.
TUIIOBBIC TECTOBBIE

HCIIOJIE30BAHUEM METOIOB. 3amaHusl (pazoen
HAY4YHOTO Ywmertn: [logbupats B 5.1.);
obopymoBaHus 3aBUCHMOCTH OT TIPHMCPHBIC TCMB
0CcOOEHHOCTEH pelraeMbIxX 3(;:3 der 5.2);
3a/1aq METOMbI 5 TUIIOBBIE OLIEHOYHbIE
HCCJICA0OBaHUs CBOUCTB MaTepHalbl K
BEIIIECTB 9K3aMeHy (paszodern
Biajgerh: HaBbIKAMU 53.1;53.2.;533.)
IPOBEIEHUS HCCIIEJOBAHUIN
Hay4YHOM 000pYJOBaHUHU I10
M3BECTHON METOJIUKE
OIIK-4 Cnocoben | OIIK-4.1. 3HaTh:  MareMaThyeckuii | THroBbie oleHOUHbIC
TUTAHUPOBATh Hcnons3yer Ga30BbIe | ammapaT, HEOOXOAUMBIN yis | MATCPHATIEL UL
pabOTHl XUMHYECKOH | 3HaHUST B 00JACTH | peLICHUs }(lc;;[;erﬂo 50 rllpoca
HANpaBJICHHOCTH, U | MATEMaTHKH U | mpoecCHOHANBHBIX 3a/1a4 B ”lf/IHOBLIC TECTOBBIC
o0OpabatbIBaTh U ¢buzukn npu | obnacTu XUMHH U | 3ajanus  (pasoen
MHTEPIPETUPOBATh | IUIAHUPOBAHUU DPAOOT | MaTepHaIOBEACHMUS, 5.1.);
HOJTyYCHHbIC XUMHYECKON OCHOBHBIC  TCOPETUYCCKHE :E;Mepm"e TeMBI
pe3yIbTATHI C HaIpPaBICHHOCTH TIONIOMEHMS  CMEKHBIX € | "0, 5 o).
UCIIOJIb30BaHUEM XUMUEH ITMIOBHIE ONECHOTHES
TEOPETUIECKUX €CTECTBEHHOHAYYHBIX MaTepHabl K
3HAHUN U TACIATUTHH 3K3aMeHy (paszoen
IIPAKTHYECKIX 5.3.1;5.3.2.; 5.3.3.)
HaBBIKOB PEIICHUS YMeTb: pemarb THIOBBIC

MAaTEMATUYCCKUX U

yueOHbIC 3a/1a4u 1o
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(1)I/I3I/IIICCKI/IX 3aJa4

OCHOBHBIM pazzaenam
MaTeMaTHKH Hu
€CTECTBEHHOHAYYHBIX
JIVCITATIIINH

Baanern: HaBbIKaMU
HCITOJIB30BaHUS
TEOPETUYECKUX OCHOB
0a30BBIX paszieiion
MaTeMaTHKH Hu
€CTECTBEHHOHAYYHBIX

JAUCHUIUIMH TIIpU PCUICHUUN
KOHKPCTHBIX XHUMHYCCKUX U
MaTCPpHUAIIOBCAUYCCKUX 3a1a4

OIIK-4.2.
O6pabatbiBaer
JIAHHBIE C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
crmoco0oB
anmpoOKCUMAIIUN
YHCJICHHBIX
XapaKTePUCTHK

3HaTh: TEOpETHYECKUE U
METOJIOJIOTUYECKUE OCHOBBI
CMEXKHBIX c XUMHEN
MaTeMaTHYECKUX u
€CTECTBCHHOHAYYHBIX
JUCIUIUIMH M CHOCOOBI HX
UCTIOJIb30BaAHUS pu
peleHuu KOHKPETHBIX
XUMHYECKHIX "
MaTepuaIoBeTYECKUX 3a/1a4
Ymersn: ONPENEIATh
HEOO0XOMMOCTh
TIPUBJICYCHUS
JIOTIOTHUTEIHHBIX 3HAHUH U3
CHeTIHATbHBIX pa3zenoB
MaTeMaTUYECKUX u
€CTECTBCHHOHAYYHBIX
JTUCIHUIUIMH  JJI  pelieHus
npo¢eCCHOHANBHBIX ~ 3ajad,
MPUMEHSITh MOJTy4YeHHBIE
TEOPETUYCCKHE 3HAHUS U
MaTeMaTHYeCKHii  ammapar
IS CaMOCTOSITEIIEHOTO
OCBOCHUS CHEIUATbHBIX
paszeioB  MaTeMaTHKH U
€CTECTBEHHOHAYYHBIX
JTUCITUIUIAH, HE0OXOUMBIX
B npodeccnoHanbHOI
NESATCIIbHOCTH, TPUMEHSTH
3HaHUS ~ MAaTeMaTUKH U
€CTECTBCHHOHAYYHBIX
TUCIUIUIMH JJI1 aHaiu3a u
o0paboTku pe3yabTaToOB
XUMHYECKHIX
9KCIIEPUMEHTOB

THMOBBIEC OLICHOYHBIC
MaTepuabl st
YCTHOTO OTpoca
(pazoen 5.1.
THUIIOBBIE TECTOBBIC
3amaHusd  (pasoden
5.1.);

MPUMEPHBIE TEMbI
acce

(pazoen 5.2);
TUIIOBBIE OIICHOYHBIC
MaTepualibl K
9K3aMeHy (pazden
5.3.1;5.3.2.;5.3.3.)
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Baaners: HaBBIKAMU
UCIIOJIb30BAHUS
TEOPETUIECCKUX OCHOB
0a30BbIX paszesnos
MaTeMaTHK! u
€CTeCTBEHHOHAYYHBIX
JTUCIUIIIMH TIpH 00paboTKe
JaHHBIX XUMHUYECKUX
IKCIEPUMEHTOB
OIIK-4.3. 3HaTh: OCHOBHBIE | THIIOBEIE OLICHOYHBIC
HuTepnperupyer TCOPETUYECKHE ITOJIOKEHHs | MATCPHATIB i
pe3yabTaThI u THUIIOBBIC METOZIBI | 7o oro Orpoca
(pazoen 5.1.
XUMHAYECKHX pelieHus 3aa4 U3 | [HHOBBIC TECTORBIC
HaGHIOI[eHI/Iﬁ C OTIOCIIBHBIX CIICIIUAJIBHBIX | 3amaHus (pasdeﬂ
HCII0JIb30BAHUEM pa3genoB mareMatuku H | S.1.);
(U3NYECKUX 3aKOHOB | €CTECTBCHHOHAYYHBIX TIPHMCPHBIC TCMBI
U TIpe/ICTaBICHUI JMCIUTLITHH 3(;63 den 5.2);
Ymerb: HIPOBOIHUTD | rymnoppie oreHOUHBIE
KOPPEKTHYIO MOAM(DHUKALNIO | mMaTephansl Kk
MoJienei u METOJIMK | K3aMeHy (pasoen
N — HAHHBIX | 551 5325 5.3.3)
IKCIEPUMEHTa, TPABUIIBHO
OTIPENIETISATh 00J1acTh
PUMEHUMOCTH
WCTIOJIB3yEMBIX METOIUK
Baagern: HaBBIKAMHU
WCTIOJIH30BAHUS
B3aUMOCBSI3H
TEOPETUIECKUX u
METO/I0JIOTHYECKUX  OCHOB
CMEXHBIX c XUMHEN
MaTeMaTHIeCKUX u
€CTeCTBEHHOHAYYHBIX
IUCUUIUIMH, TPH PEHICHHH
KOHKPETHOW  XMMHYECKOU
WIM  MaTepHaJOBEIYECKOM
3aaun
OIIK-5 Cnocoben OIIK-5.1. 3HaTh: OCHOBHBIE | THIOBEIE OLICHOYHBIE
UCTIOJTb30BaTh Hcnons3yer UCTOYHUKH  uHpopMaruy | MATCPHAIBL U
CYIIECTBYIOILINE TSt penieHus 3amay | o oro orpoca
coBpemeHHbIe [T- . (pasoen 5.1.
pOrpaMMHBIC TeXHONOTUH TpH npoecCHOHATIBHON  CHEPHI | tpmopnie TecTOBLIC
NPOAYKTHI U JNCATCIILHOCTH, OCHOBBI | 3amanHus (paszden
MH(pOpPMallMOHHbBIE cbope, anamuse, MH(OPMALIMOHHBIX 5.1.);
0asbl JAaHHBIX UISL 00paboTke u TEXHOJIOTHIA, OCHOBHBbIe | MPHMCPHBIC TEMBI

penieHus 3aaa4y
npodeccuoHaNBHOM
JIeSITEIbHOCTH C
Y4ETOM OCHOBHBIX
TpeOoBaHMit
UH(POPMALIMOHHOM

NPeCTaBICHUN
uHpopManun
XHUMHYECKOTO
npoduis

BO3MOXHOCTH MW IIpaBUJIa
paboTel CcO CTaHAAPTHBIMU
IIPOrPAMMHBIMH
NPOAYKTaMH IIPU PELICHUU
npodeCCHOHABHBIX 3a1a4

acce
(pazden 5.2);
THUIIOBBIE OIICHOYHBIE
MaTepHualbl K
dK3aMeHy (paszoden
5.3.1;5.3.2.;5.3.3.)
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0€e30I1aCHOCTH

YMmerh: MPOBOJAUTH
IIEpBUYHBII IIOUCK
UHPOpPMALUU JUISL PELICHUS
npodecCHOHABHBIX  337a4,
IPUMEHSTh CTaHJapTHOE
IIPOrpaMMHOE OOecreueHue
IpU PElIeHUH XUMHUYECKUX

u MaTepHUATIOBETYECKUX
3aJa4, TMPH  TMOATOTOBKE
HayYHBIX MYOIUKAMA U
JIOKJIaJIOB

Baaners: HaBBIKAMU
paboTel € HayyHbIMU U
00pa3zoBaTeIbHBIMU
nopTajgamu, 0a30BBIMHI
HaBBIKAMU PUMEHCHHUS
CTaH/IapTHOTO
IPOTrPaMMHOTO
o0ecrnieueHus TUTST
00paboTKu pe3yabTaToOB
UCCIIEI0BAHUI u
NpeCTaBICHUS ux

HAy4YHOMY COOOIIECTBY

OIIK-5.2.
CobnroaeT HOpMBI
nH(pOpMaLOHHON
0€3011acHOCTH B
npodecCuoHaNIbHON
JeSITeTbHOCTH

3Harn: METOJIOJIOTHIO
NIOMCKA Hay4YHOU U
TEXHUYECKON uH(popManuu

B cetn UHTepHer wm
CIICIUAJIN3UPOBAHHBIX
0azax JaHHBIX OCHOBHBIC
MIPUEMBI paboThI co
CTIeIaTM3HPOBAHHBIM
NIPOrPaMMHBIM
obecreyeHnemM npu
MMPOBCACHUN TCOPETUUCCKHUX
pacueToB U 0oOpaboTke
OKCIICPUMCHTAJIBHBIX

JaHHBIX

YMeTb: TPOBOIUTH IOHMCK
Hay4yHOW M TEXHHUYECKOU
uHpOopMaIU c
WCIIOJIb30BAHUEM OOIIUX U
CMELMANIN3UPOBAHHBIX  0a3
JTAHHBIX

MIPUMEHSATh
CTeHATH3UPOBAHHOE
porpaMMHoOe obecreueHue
npu MIPOBECHUT
TEOPETUYECKUX PACUECTOB H

THMOBbIE OLICHOYHBIC
MaTepuabl st
YCTHOTO OTpoca
(pazoen 5.1.
THUIIOBBIE TECTOBBIC
3amaHus  (pasoen
5.1);

MPUMEPHBIE TEMbI
acce

(paszoen 5.2);
THUIIOBBIE OIICHOYHBIE
Marepuabl K
9K3aMeHy (pazden
5.3.1;5.3.2.;5.3.3.)
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00paboTke
HKCHEPUMEHTATBHBIX
JTAHHBIX

UCIOJIb30BATh
CHCIUATH3UPOBAHHOC
IIPOrpaMMHOE OOecreueHue
npu MPeCTaBICHUN
pe3yabTaToOB paboThI
podecCHOHATHBHOMY
coo0miecTBy

Baagers:
PUMEHEHUS
CHECIIHATU3UPOBAHHOTO
IPOrPaMMHOTO
obOecreueHns ¥ 0a3 JaHHBIX
npu pelIeHun 3a1a4
npodecCHOHaIbHON Ccdepsl
JIEATEIBHOCTH

HaBbIKaMH

Tumnossle OLICHOYHBIE
MaTepHabl I
YCTHOTO OTpoca
(pazoen 5.1.
TUIIOBBIC TECTOBBIC
3amaHusl (pazoen
5.1.);

MIPUMEPHBIC TEMBI
acce

(pazden 5.2);
TUTIOBEIC OIICHOYHBIC
MaTepHalbl K
JK3aMeHy (paszoder
53.1;53.2.;533.)

OIIK-6 Criocoben
MIPEACTaBIIATh
pe3yJIbTaThl CBOEH
paboTHI B yCTHOM U
MMCbMEHHOU (popme
B COOTBCTCTBUU C
HOpMaMU U
NpaBUJIAMH,
NPUHSATHIMU B
pohecCHOHaTFHOM
coo0I1ecTse

OIIK-6.1.

IIpencrasnser
pe3ynbTaThl paboThI B
oT4yera

BUJIE 3 {0)

cTaHaapTHOU (opme

3HaTh:
COBPEMEHHOT0
JUTEPATYPHOTO A3bIKa,
OCHOBHBIE MOJIOXKEHUS
(GyHKIIMOHATIBHON
CTHJINCTHUKH,
MIOATOTOBKU peun
Ymern: aHAJIM3UPOBATh
peub B HOPMAaTUBHOM
acreKTe, M0JIb30BATHCS
UH(POPMATUBHO-
CIIPaBOYHOM  JIMTEPATYPOH,
OpraHU30BBIBATH CBOIO
pedeByIo JeSITeNIbHOCTD
a/IeKBaTHO CUTYaLUsIM
0oOIIIEHNsT B COOTBETCTBUM C
JUTEPATYPHOU HOPMOI
Buaaern: HaBBIKAMU
IIPOYLIPOBAHHUS B

HOPMBI
pyccKoro

npaBuiia

TumnoBsle OLIEHOYHBIEC
MaTepHanbl JJis
YCTHOTO OTpoca
(pazoen 5.1.
THIIOBEIE TECTOBBIC
3aaHus  (pasoen
5.1.);

MIPUMEPHBIC TEMBI
acce

(paszoen 5.2);
THUIIOBBIE OIIEHOYHBIE
MaTepHabl K
dK3aMeHy (paszoden
5.3.1;5.3.2.;53.3.)
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COOTBETCTBUU c
JUTEPaTyPHOI HOPMOI1
TOYHOMH, JIOTHYIHOM,
BBIDA3UTEIBHOM  pedu B
YCTHOM U NMUCHBMEHHOM
bopmax npu
CaMOCTOSATEJIbHOM PELICHUN
KOHKPETHOU

KOMMYHHKaTHBHOﬁ 3aJa4u

OIIK-6-2.
[Ipencrasmnser
UH(POPMALINIO
XMUMHUYECKOTO
COJIepKaHus C
y4eToM TpeOOBaHUI
oubmmorpaduyeckoit
KYJIBTYPBI

3HaTh: 00ITYIO
XapaKTepUCTHKY Mpolecca
cOopa, mepenaym,
00pabOTKH ¥ HAKOTUICHUS
uH(bOpMaIUK; - TEXHOJIOTUI
00pabOTKH TEKCTOBOU U
rpadudeckoit nHpopMaIuu;
- OCHOBBI HH(GOPMAITMOHHON
0€30MaCHOCTH.

YMmerhb: paboTaTh B
Ka4eCTBE MMOJIb30BaTeIIs
NEPCOHAILHOTO
KOMITBIOTEPA, UCTIOJIb30BaTh
BHEIIHHE HOCUTEIU
uHpOopManuu 11 oOMeHa
JAHHBIMU MEXITY
MallliHAMH, CO3/1aBaTh
pe3epBHBIE KOIUHU, ApXUBBI
JAHHBIX ¥ IIPOTPaMM,
paboTaTh ¢ IPOrpaMMHBIMU
cpencTBamMu o0IIEero
Ha3HaueHUsl; - paboTaTh B
JIOKaJBHBIX U TI00aTBHBIX
ceTsix OBM. - npuMeHATH
CTaHJapTHBIE MPOTPAMMHBIE
CpezcTBa MOIYy4YeHus,
XpaHEeHus U nepepaboTKu
nuH(pOpMaIHH.

Baaners: HaBbIKaMH
MPUMEHEHHS CTaHIapPTHBIX
MPOTPaMMHBIX CPE/CTB B
o0nacTi UH(OPMAIIMOHHOMN
0€30MMacHOCTH

TunoBbie OLIEHOYHBIC
MarTepuabl st
YCTHOTO OIpoca
(pazoen 5.1.
THUIIOBBIE TECTOBBIC
3amaHus  (pasoden
5.1);

MPUMEPHBIE TEMbI
acce

(pazden 5.2);
THUIIOBBIE OIICHOYHBIC
MaTepualibl K
9K3aMeHy (pazden
5.3.1;5.3.2.;5.3.3.)

OIIK-6.3.
IIpencrasnsier
pe3ynbTaThl paboThI B
BHJIC TE3UCOB
JIOKJIaJia Ha pyCCKOM
W aHTJIMHCKOM SI3BIKE
B COOTBETCTBHH C
HOpMaMH 1
MpaBUJIaMHU,

3HaTh: KYyJIbTYypOU
MBIIIUICHUS; - TpPHEMaMH
BEJICHUS KOHCTPYKTHBHOTO
auanora;, - METOJaMH
0000mmenuss  “HpOpMAIHH;
BHUIBLI JIEJIOBOr0 OOIIEHUSA
(myOnuuHBIE BBICTYIUICHUS,
MIEPEroBOphl,  IPOBEJEHUE
COBEIIaHUH, JeJIoBas

Turnosblie O1LICHOYHBIE
MaTepHabl JJIs
YCTHOTO OTIpoca
(paszoen 5.1.
THTIOBBIE TECTOBBIE
3amaHus  (pazoen
5.1.);

[IPUMEPHBIE TEMbI
acce

(pazden 5.2);
TUIIOBBIE OLICHOUHbIE
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HPUHATHIMU B HepenucKa,  3JIEKTPOHHBIE | MATCPHAbI K
XUMHYECKOM KOMMYHHKAIEH) | |x | 2KsaMeny (pasoer
5.3.1;53.2.;533.)
COOOIIECTBE 0COOEHHOCTH
Ymersn: OCYILIECTBIIATH

IIOCTAHOBKY LI€JIEH; - BECTH
KOHCTPYKTUBHBII JAMaJIOr U
OTCTauBaTh  COOCTBEHHOE
MHEHHUE; OIpPEleNsITh BUJ
Je0BOoro  oOuieHuss B
YIIPABJICHYECKOU CUTYallUH
Baanersn: KYJbTYpOil
MBIIIEHMUS; -
COBPEMEHHBIMU
KOMMYHUKAIIMOHHBIMU
TEXHOJIOTUSIMH; CHOoco0aMu
BbIOOpa  BHJA  JEIOBOTO
O0I1IeHUs B YIIPaBIEHYECKON
CUTYyalluu

Tumnosbie O1LICHOYHBIE
MaTepHabl I
YCTHOTO OTpoca
(pazoen 5.1.
TUTIOBBIC TECTOBBIC
3amaHusl (pazoen
5.1.);

MIPUMEPHBIC TEMEI
acce

(pazden 5.2);
THUTIOBEIC OIICHOYHBIC
MaTepHalbl K
9K3aMeHy (paszoder
53.1;53.2.;533.)

Takum 00pa3oMm, BBINOJIHEHHE THUIIOBBIX 3a/JaHUM, IMPEICTaBICHHBIX B paszgene 5
«OLeHOYHbIE MaTepuajbl I TEeKyHero M pyOeKHOro KOHTPOJIS YCIIEBAEMOCTH U
IPOMEKYTOUHONW aTTECTAlMM» IO3BOJIMT OOECHEUUTh CIIOCOOHOCTH HCIIOJIB30BaTh CHCTEMY
(byHIaMEHTAIBHBIX XUMHUYECKHX IOHATUH TNPH NPOBEACHUH XUMHUYECKOTO JKCIIEPHMEHTa C
UCIIOJIb30BAHUEM  OCHOBHBIX QHAJIUTUYECKHMX METOJOB C COOJIIOJIGHHEM HOPM TEXHHKHU
0e30MacHOCTH M 0e30MacHOro obpalieHuss ¢ XUMUYECKUMHM MaTepHajaMM, a TaKKe aHalIu3y
MOJIyYEHHBIX Pe3y/IbTaTOB

7 YueOHO-MeTOoAnYeCKOoe o0ecneyeHne TUCUUIIIMHBI (MOAYJIst).
7.1. OcHOBHas JqUTEpaTypa

1. Pocun U.B., Tomuna JI.J[. O6mas u Heoprannueckast xumusi. CoBpeMeHHBIHN Kypc. YueO.
nocoOue it 6akanaspos u creruanuctoB.M.: KHOPYC. -2012. 1338c.
2. Tperpsakos }0./1. Heoprannueckas xumus. B 3-x T. M.: «Akagemus», 2004. T. 1- 240c, T.2. -
368c.
3. AxmeroB H.C. O6mas u Heopranndeckas xumus. M.: BILI, 2004. 743c.
4.KopxxykoB M.H. O6mias u Heopranuueckas xumus.-M.: UHOPA.2004.-512c.
S.paiiep /., Otkune I1. Heoprannueckas xumusd. B 2-x T. 2004. T.1.-679c, T.2.-486¢..
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6.Koukapos JK.A. Heopranuueckasi XuMusi B ypaBHCHHSIX peakiuii. Y4ueOHoe mocoodue
«Jomymmerno YMO 1o K1accHuecKoMy YHHBEPCUTETCKOMY 00pa30BaHUIO» ISl CTYICHTOB.
N3n-8o «DEHUKCy», PoctoB —Ha [Jlony, 2017 r. 350c.

7.2. Jlon0JIHUTEILHAS JIUTEPATypa
7. I'nunka H.JI. O6uras xumus. YaeGuuk st 6axamaspos.—M.: FOPAUT, 2012. —898c.
7.3. llepuoauyeckue U3IaHUus
8. )KypHan HEOpraHU4YeCKON XUMUHU
9.Kypnan Xumusa. MeTtoiuka npenojjaBaHus XuMUu
10.Kypnan Xumus B mKoJe
11. KoukapoB XK.A. IIpoOTOHHO-UOHHBIA METO]T COCTABJICHUSI YPAaBHECHUN OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakiuil. XXypu. Xumus/ Meroauka npenonaBanus . 2005. Ne7. C.48-50
12. Koukapos JXK.A. YpaBHEHUS! OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIL:
MeTto1 IpOTOHHO-KUCIOpOoAHOTO Oantanca u knaccudukamnmst OBP// Hayu-meton. XKypH.
«Xumusg B lkomen, 2007, Ne9. C.44-47.
13.Koukapos JXK.A. @opmMupoBaHue 3HaHUHN O PEAKIUAX HOHHOI'O 0OMEHa B BOJIHBIX pacTBOpax
// Kypu.Xumus B lllkone. 2005, Nel10. C.16-22.
14.Koukapos X.A. Peakuuu nonHoro oOMeHa B BOJIHBIX pacTBopax // Hayd.-metoa. KypH.
«Xumus B wkoae» 2007 r. Ne2. C. 35-37.
15. Koukapos XK.A. Knaccudukaius OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIl B
HEOpPraHMYECKO XUMUU. MarepHalbl MeXAyHAPOJHON Hay4-TipakK. KoH(. « THOBaIMOHHbBIE
TEXHOJIOTHH B IPOU3BOJICTBE, HaAyKe U oOpazoBaHuu» I'po3usiit, 2010 1. c. 35-40
7.4. UnTepHeT-pecypcbl
1. KOMITJIEKT OMOPHBIX CXEM-KOHCIIEKTOB 10 TEMaM: 3JIEKTPOIUTHYECKAsk JUCCOLUALUS;
KHCJIOTBI, OCHOBaHUs, aM(OTEpHbIE THIPOKCUIBI, COJTU KaK 3JIEKTPOJIUTHI; PEAKLIUU HOHHOTO
obmena http://dissociation.nm.ru/
2.Kputepun npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM: METoANYeCKast
pa3paboTka juist mpernoaaBaTeneit xumun http://som.fio.ru/item.aspid=10004859
3. Axrumanuu no Xxumud http://som.fio.ru/items.aspid=10001380
4.IlonynspHas 6M0JIMOTEeKa XUMHYECKHUX 3J1eMeHTOB .VcTopus OTKpbITHS, (pu3nueckue
CBOICTBa 371€MeHTOB .http://www.n-t.org/ri/ps
5.00yuaromasi sHuMKIONeAUs: XuMus . TeopeTrndeckue 0CHOBBI 001Iel, HEOPTaHUYECKON U
OpPraHUYecKOil XUMHHU, TECTHI, CIIPAaBOYHbIE MAaTEpUAIIbI.
http://www.informika.ru/text/database/chemy/START.html
6.becruiaTHBINH Kype XUMHHU .DJIEKTPOHHBIA y4eOHUK 1O O0IIeH 1 HEOPTraHUYECKOM XUMHUU:
TEOPETUYECKHE OCHOBBI, OOJIBIIIOE KOJTMYECTBO 337a4 C PEHICHUSIMH, CITPABOYHBIE MaTepUabl,
JIOMAIITHUE 33/1aHUs, PEKOMEHIALNHU K K3aMEeHaM.
http://www.anriintern.com/chemistry/intro.shtml
7.0TKpbITasA XuMHs.Y4yeOHOE TOCOOUE 110 XUMHH, CojiepKaliee 0a30BbIi U JONOIHUTEIbHBIN
MaTepuall, WUTIOCTPAIlUH, CIIPaBOYHbIE TaOIUIIbI, pa300p peIIeHn TUIIOBBIX 33134, 3aJaHUs IS
caMoCTOSTeNbHOM paboThL. http://www.college.ru/chemistry/course/design/index.htm
8.00mas u Heoprannyeckass Xumus: yactb 1 .Martepuansl 1o o61ielt XMMHUH : OCHOBHBIE
MOHATHUS XUMHH, CTPOCHUE aTOMa, XUMHUYECKas! CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
9.001mast 1 HeOpraHM4YecKass XMMHA: YacTh 2 .MaTepuassl 10 HEOPraHMYECKONH XUMUHN
OCHOBHBI€ KJIaCChl HEOPraHMYECKUX COETUHEHHH, UX CBOMCTBA U CIIOCOOBI MOIY4EHHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
10.UnTepecHbIe ONBITHI 10 XMMHUHU .METOMKN POBEACHHSI HEKOTOPBIX APPEKTHHIX
JeMOHCTpaIMOHHBIX OonbITOB. http://kvaziplazmoid.narod.ru/praktika/
11.IIporpammHoe o0ecnevyeHre M0 XUMUM . AHHOTUPOBAHHBIE CCHUIKM HA CYIIECTBYIOIIUE
nporpaMMHbIe pecypcsl o xumuu. http://chemicsoft.chat.ru/



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/

64

12.Xumus XaJbKOreHoB.Y4eOHOe TOCOOHe 10 HEOPTAaHNYECKON XUMHUH.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html

13.XuMuYecKuii JeMOHCTPANMOHHBIN IKCIIEPUMEHT: 0aHK JaHHBIX. TeMaTuyeckas
KOJUICKIIHS CCHUTOK Ha OPUTHHAIBHBIC )KYPHAIbHBIC CTATHH U KHUTH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html

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

15. OcHOBBI XUMHH: NIEKTPOHHBIN yueOHUK .http://www.hemi.nsu.ru

16. DnexkTpoHHas OMOJIMOTEKA YIeOHBIX MaTEpHAJIOB 10 XUMHH Ha ropTasie Chemnet
http://www.chem.msu.su/ras/elibrary/

17. WebElements: onnaitH-cipaBOYHHK XUMHYECKHX 31eMeHTOB .http://webelements.narod.ru
19. Knaccuduxarms xumudecknx peakiuii. http://classchem.narod.ru

20. Kypc xuMuu Ha cepBepe OecIIaTHOrO JUCTaHITHOHHOTO 00pa30BaHUs
http://www.anriintern.com/chemistry/

21. Ilepuonuueckuii 3akon .M. MenneneeBa u ctpoenue aroma. http://mendeleev.jino-net.ru
22. lomynsapHast OMOIMOTEKa XUMHUECKUX dIIeMeHTOB .http://n-t.ru/ri/ps/

23. Unrepuet pecypcsl: http://www. xumuk. ru/

24. CoBpemMeHHBIe MpodeccruoHaTbHBIE 0a3bl TAHHBIX (B TOM YHCIIE MEKIYHAPOIHBIC
pedeparuBHbIC Oa3bl JAHHBIX HAYYHBIX M3/IaHUI) 1 HH)OPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBI

1 Onaun 3 CaMBIX CTaphIX u Jloctyn

aBTOPUTETHBIX OOIICHAYUYHBIX  JKYPHAJIOB. N
[lyOnukyer wucciaenoBaHusi, HOCBSILEHHBIE CBOGONHL I
LIMPOKOMY KpYry BOIIPOCOB, B

Nature OCHOBHOM €CTE€CTBEHHO-HaYYHON TEMAaTUKH.
C 2005 rozxa >xypHaJl MyOJUKYeT HOJIKACTBI,
I7Ie BKpaTie OOCYXAaloTCsl JOCTH)KEHUS
HayKl W NyOJUKalUMM 3a IOCIEAHION
HEZIeII0 — JIBE.

Www.nature.
com

archive.neico
n.ru

2 ) ) Pecypc
Springer Materials — 310 camas monHas 6a3a YP
JIOCTYTICH

JaHHBIX,  OINMHCHIBAIOUIas  CBOIiCTBA U P
XapaKTEPUCTUKU MaTepUaoB. Ona "° "

SpringerMaterials = akkymyaupyeT HWHPOpPMALUI0 U3 TaKuX 'f}ﬂslf)(ejc;lll;da
JUCLMIUINH,  Kak  MaTepUaJIOBEJCHHUE,
¢usuka, ¢uznyueckas UM HEOpraHUyecKas
XUMMUS1, MAIUHOCTPOEHUE U JIp.

materials.spri
nger.com

3 SBnserca HEKOMMEPUYECKUM
aKaJIeMUYECKUM U3/1aTEeNIbCTBOM,
neyaTaromuM okoso 40 cepuii (KypHaJoB,
€XKErOoJIHUKOB), MYOJIMKYIOIIUX KpPYIHBIC

)K HaJIbl O630pHI)Ie cTaTbHnu (0] JOCTUXKCHUAX B . .
archive.neico
HM31aTENLCTBA 00JIaCTH €CTEeCTBEHHBIX M COLMaNbHBIX —

» n.ru
Annual Reviews Hayk. bonee momoBUHBI U3 3THX >KYpPHAJIOB

UMEIOT BBICOYANIIINI YPOBEHb IIUTUPOBAHHUS
o MmmakT-daxrop (Science Citation
Index), 3aHuMas mepBble MecTa B CBOUX
KaTeropHsX HayK.

4 KypHais! D10  mOJNHOTEKCTOBasg  0Oa3a  maHHBIX archive.neico
HM31aTENLCTBA KypHaJIOB u3fatenbctBa  Okcdoprackoro n.ru


http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
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://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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Oxford University yHuBepcurera. Pecypc  aHIIOS3BIYHBIH,
Press COJICP)KUT MaTepHalibl MO OOIIECTBEHHBIM U
r'YMaHUTaPHBIM, €CTECTBCHHBIM u
TEXHHYCCKUM  HaykaMm,  HH(POPMATHKE,

MEIIUIIMHE, 3JPaBOOXPAHCHHUIO H JIP.

5 Kypnaner Royal Society of Chemistry —
ABTOPUTETHBIC HAyYHBIE W3JIaHUSA, YTO
MOITBEPIKIAeTCs ux BBICOKHMH
nokasarensmu B Journal Citation Reports. B
KaTeropuu «XUMHSL.
MynbTUANCIMILIMHAPHBIE  UCCIIEIOBaHMs» pubs.rsc.org
cpeau mnepBeiX mo paHry 20 KypHaJoB 6
m3natorcs Royal Society of Chemistry. Bee
Ipyrue  W3JaTeNbCTBA  MPEACTABICHBI
MEHBIINM KOJMYECTBOM JKYPHAJIOB B TOII-

20.

6 Otu 06a3pl JaHHBIX [peJHAa3HAuYeHbl JUIs
WCIIOJIb30BAaHUS IIUPOKON myOnukoi. U3-3a
OrpaHUYeHUIl 000pYyIOBaHUS U MIPOIMYCKHOM
CIIOCOOHOCTH OHHU HE IpeIHa3HAYeHbl AJIs

Iudposoii apxus
KYPHAIIOB
u3garenscTsa Royal
Society of Chemistry

s ivni RS MaccoBOI0 CKayMBaHUsA JAHHBIX patft.uspto.g
USPTO ov

USPTO. [lnsg momydeHust JOMOTHUTEIBHON
nHpopManuu 00 OOBEMHBIX  JaHHBIX
USPTO, nocerute crpaHuIly DIeKTPOHHBIE
MPOAYKTHI IAHHBIX.

7.5.MeToanyeckne yKa3aHus K Ja00paTOPHBIM 3aHATHAM
1.Koukapos XK.A. , Kapos A.A.JlaboparopHbie paboThI 10 0011IeH U HEOPraHUYECKOH XUMHH. —
KBI'Y, Hampumk, 2010 T, 124¢
2.Kspos A.A.,Koukapos XK.A. JlaGopaTopHssblil npakTukym no obmeit xumun. M3a. KBI'Y,
Hanpuuk, 2008 r. 70c.
3.Koukapos X.A. JJaboparopHslii npaktukyMm. Yacts 1. O6mwmii kype xumuu. Hanpuuk, 2004r.
33c.
4.Kouxapos XK.A. JlabopaTopHslii mpaktukym. Yacts 2. Heopran. Xumus. Hansuuk, 2004r, 36¢.
5.Koukapos XK. A. JIaboparopusiii npaktukyM. O6mas xumus . Hanpuuk, 2002r. 50c.
6. Koukapos XX.A., Uepkecos b.X. P-anementsl VIA-rpynns! [lepnonnueckoil cucteMsl
H.M.Mennenees, KbI'Y, Hansuuk, 2005 r ,46¢.
7. Koukapos XX.A., UepkecoB b.X. P-anementsl VIIA-rpynnel [lepnoauueckoii cuctemsl
J.M.Menneneea KbI'Y, Hanpunk, 2006 T, 35¢.
8. Koukapos JK.A.Peakuuu nonnoro ooMeHa B BoAHbIX pactBopax. Hanpuuk, KbI'Y, 2005, 60c.
9. Koukapos K.A.Peakuuu KUCIOT U OCHOBAHHI B HEOPTAHUYECKOM XUMHUU C TTO3UI[UU TEOPUU
Bbpencrena —Jloypu. KBI'Y, Hanbuuk, 2006, .50c.
10. KoukapoB XK.A. D1eKTpoau3 pacTBOPOB U PACIIABOB COJEH U OKUCIUTEIBHO-
BoccTaHoBUTENbHBIE peakiuu. KBI'Y, Hanbuuk, 2010 r. 46¢.
11. Koukapos XK.A., Ksapos K. A. Meroanueckue yka3zaHus 1o cocTaBiieHuIo ypaBHeHuit OBP
Hanpunk, 1998, 50c.
12. KspoB A.A. , Koukapos XK. A. OGmiast u Heoprauuueckas xumus. Mer. ykazanus. 1sa.
KBbI'Y, Hampuuk, 2011 . 55¢.


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/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 uzydeHuro oucyuniunovt «Qouian u Heopzanuyeckasn
XUMU) 0N 00YUaArOUUXCA

Henp xypca «OOmas M HeopraHumyeckas XHUMHUS» - TOJArOTOBKA OOydaroluxcs,
00Ja1alomuX 3HaHUSIMU B 00JIACTH OLICHKH PUCKA, YIPABICHUS PUCKaMU (DMHAHCOBBIX aKTHUBOB,
BbIOOpa 3(G(EKTUBHBIX YIPABICHYECKUX PEHICHWM, KPUTHYECKOH OLIGHKH BapHUaHTOB
YIPABJICHUYECKUX PEUICHUM, pacueTa pUCKOB U BO3MOXHBIX MOCIIE/ICTBUMA

[Ipuctynas Kk M3y4eHUIO NUCUUIUIMHBI, OOydarolmeMycs HEOOXOAMMO O3HAKOMHUTBCS C
TEMaTUYECKUM TUIAHOM 3aHSTHH, CIUCKOM PEKOMEHJIOBAaHHOW yueOHOW smreparypbl. Cremayer
VSICHUTh TOCJIEIOBATENIHOCTD BBINIOJHEHUS! MHIWBUIYaJbHBIX Y4eOHBIX 3aJaHUil, 3aHECTU B
CBOIO PabOdYyI0 TETpaah TEMBI M CPOKH TIPOBEIACHHS CCMHHAPOB, HAMMCAHUS YYCOHBIX U
TBOpUeCKUX paboT. [Ipu H3yuyeHUW OUCHUIUIMHBI OOYYaroIMecs BBIIOJIHSIOT CIEIYIOIINe
3a/IaHMS: U3YYal0T PEKOMEH/IOBAHHYIO YYEOHYI0O U HAYYHYIO JIUTEPATYPY; MUIIYT KOHTPOJIbHBIE
paboThl, TOTOBAT JOKJIAAbl M COOOIIEHUS K TPAKTHUYECKUM 3aHSATHSAM; BBIIOJIHSIOT
CaMOCTOSITEJIbHBIE TBOPYECKHE pa0OTHI, YYACTBYIOT B BBIMOJHEHUU MPAKTHUYECKUX 3aJaHUU.
YpoBeHb U IIyOMHA YCBOGHUS AUCLUIUIMHBI 3aBUCAT OT aKTUBHOM U CHCTEMAaTHUECKON pabOThI
Ha JICKUUAX, MW3YYCHHS PEKOMEHJOBAHHOW JIUTEPATyphbl, BBHIIOJHEHHUS KOHTPOJIHHBIX
MMCbMEHHBIX 3aJJaHUI

Kypc uzyuaercs Ha NeKIusX, CEMUHApax, MPH CaMOCTOSITEIIbHOW W WHIUBHUIYaTbHOU
pabote oOyuatomuxcsa. OOydwaromuiics [UIsi TOJHOTO OCBOCHMS MarepHaia JOKeH He
MPOITYCKAaTh 3aHATHS M aKTUBHO y4acTBOBAaTh B Y4eOHOM mpoliecce. JIeKIuu BKIIIOYAIOT BCE
TEMbl M OCHOBHBIE BONPOCHI TEOPUUM M TMPAKTUKUA CTpaxoBaHus. [[ns makcumanibHOU
3G (PEKTUBHOCTH U3Y4YEHHUS HEOOXOJIMMO TIOCTOSSHHO BECTH KOHCHEKT JICKIUH, 3HaTh
PEKOMEHIyEMYIO TpenojaBaTeieM JIMTepaTypy, MO3BOJSIONIYIO JOMOJHUTH 3HAHUS U JIy4Ile
MOATOTOBUTHCS K CEMUHAPCKUM 3aHSITHSIM.

B coorBercTBMM C y4eOHBIM IJIAHOM Ha KaXAyl0 TEeMy BBIIECICHO HE00X0auMoe
KOJIMYECTBO YaCOB MPAKTUUYECKUX 3aHATHUN, KOTOPBIC MPOBOASTCS B COOTBETCTBUU C BOTPOCAMHU,
PEKOMEH/IOBAaHHBIMA K M3YUEHHUIO 10 OmpejeNeHHbIM TeMaM. OOydJaronmecss IOJKHBI
PEryJsipHO TOTOBUTHCSA K CEMUHAPCKUM 3aHSTHSIM U y4acTBOBAaTh B 00CYXKJI€HUU BOMPOCOB. [Ipu
MOATOTOBKE K 3aHATUSAM CJIEYET PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIIMI U pEKOMEHI0BaHHOU
nuteparypoil. TemaTHyecKkuid TUIaH AUCIUIUIMHBI, Y4€OHO-METOAMYECKHUE MAaTepUalbl, a TAKKe
CIIUCOK PEKOMEHI0BaHHOM TUTEpaTyphl IPUBEACHHI B paboyeil mporpamMme

B xome wu3ydeHHMs AMCUMIUIMHBI OOYYAIOIIMICS WMEET BO3MOXKHOCTh MOATOTOBHUTH
pedepar o BeIOpaHHOM U3 MpeanoxkeHHoro B Paboueit mporpaMme crucka Teme. Brictymienue
C JOKJIaZoM 1o pedepaTy B TPyIMIE MPOBOAUTCS B (HOpME TMPE3CHTAIMH C HCIOJIb30BaHUEM
MYJIbTUMEIUNHON TEXHUKMU.

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOEHUA JICKWUU

B mpomecce NeKIMOHHBIX 3aHATHH IeJdecoo0pa3HO KOHCIEKTUPOBATH  yueOHBIN
Matepuai. J[Jis 3TOro UCIoNIb3yIOTCS OOIIME U YTBEPAUBIINECS B MMPAKTUKE NMPABUJIA, U TIPUEMBI
KOHCIIEKTUPOBAHMS JICKIUH:

KoncnektupoBanue JIEKIUN BEAETCS B CHENUAIBHO OTBEICHHOW MJIA 3TOrO TETPaH,
KK JUCT KOTOPOM JOJDKEH UMETh TMOJs, Ha KOTOPBIX [JENaloTCsd TIOMETKH U3
PEKOMEHIOBAaHHON JUTEPATYpPhl, JOMOJIHSIIOMINE MaTepuag MPOCTYIIaHHOW JIEKIMH, a TaKXKe
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TTOTOKCHHIM.

[lenecooOpa3Ho 3aMUCHIBATh TEMY U IIJIaH JIEKIHH, PEKOMEHIYEMYIO JINTEPATypPy K TEME.
3anucu paszienoB JIEKIUU JOKHBI UMETh 3arojlOBKM, MOA3arojIOBKH, KpacHble CTpoku. s
BBIJICJICHUSI Pa3/I€JIOB, BBIBOJOB, ONPEACIICHUIM, OCHOBHBIX MJAEH MOXHO HCIIOJIb30BaTh L[BETHHIE
KapaHJamu 1 GaoMacTepsl.
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Ha3BaHHbIe B JIEKIMM CCHIJIKH HAa TIEPBOMCTOYHUKH HAJIO TOMETUTH Ha IOJISIX, YTOOBI TIPH
CaMOCTOSITENILHOM paboTe HAWTH W BOUCAaTh HMX. B KOHCHEKTE JOCIOBHO 3alMCHIBAIOTCS
OTpeneeHUs TMOHATHIH, KaTeropuid U 3akoHOB. OCTaJIbHOE OJDKHO OBITh 3alIMCAaHO CBOMMU
CIIOBaMH.

Kaxnmomy cryneHTy HEOOXOIMMO BbIpaOOTaTh W HMCIOJIB30BaTh  JOIYCTHUMBIC
COKpaIleHus: HanboJiee paclpoOCTPAHCHHBIX TEPMUHOB U MIOHSATHH.

Memoouueckue pekomenoayuu no n0020MoBKe K NPAKMUYECKUM 3AHAMUAM

[IpakTnueckue (ceMuUHApCKUE) 3aHATHS — COCTaBHAas 4YacTh Y4eOHOro mpolecca,
rpynmnoBast (GopMa 3aHATHI NPH AKTUBHOM YYacTHHM CTYJICHTOB. lIpakThueckue 3aHATHA
CIOCOOCTBYIOT YIITYOJIEHHOMY HW3YyYEHHIO HauOojiee CIIOKHBIX MpoOJeM HAayKd W CIIyXar
OCHOBHOHM (OpMOH TOJBENEHUS] HMTOTOB CAMOCTOSITENBHON paboThl oOywarommxcs. Llenbio
NPAKTUYECKUX 3aHATHH sBIseTCS yrayOJeHHe U 3aKperuieHHe TEeOpeTUYECKUX 3HaHUuM,
MOJTYYEHHBIX 00YJaIOIMMUCS Ha JICKIUSAX U B IPOIIECCE CAMOCTOSATEIIBHOTO U3YICHHS yIeOHOTO
MaTepuana, a, ClieZloBaTeIbHO, ((OPMUPOBAHKE Y HUX OIPEICICHHBIX YMEHHUI U HABBIKOB.

B X04€ MNOATOTOBKM K CEMHUHAPCKOMY 3aHATHIO HCO6XOILI/IMO IMpOYNTAaTh KOHCIICKT
JIEKIUU, U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCA C JIOTOJHUTEIHHOM JHUTEpaTypoH,
BBITIIOJIHUTH  BBIJAHHBIC IIPCIIOAABATCIICM  MPAKTHYCCKUC  3aJlaHUA. HpI/I 9TOM  Y4Y€CTb
pPEeKOMEHIallMK TpenoAaBarenss u TpeOoBaHus mporpammbl. JlopaOaTeiBaTh CBOW KOHCIEKT
JICKITUH, JIeasi B HEM COOTBETCTBYIOIINE 3aIUCH U3 JIUTEPATYPHI.

XKenarenbHO TpPH TMOATOTOBKE K MPAKTUYECKHM 3aHATHSIM [0  JTUCHUIUIMHE
OIHOBPCMCHHO MCIIOJIB30BATH HECCKOJIBKO HCTOUYHHUKOB, PACKPBIBAIOIIUX 3aJaHHBIC BOIIPOCHI.

Ha mpaktudeckux 3aHsATHSX OOydaromluecss ydarcss TIpaMOTHO H3Jlaratb MNpPOOJIEMBI,
CBO6OI[HO BBICKA3bIBATh CBOU MBICJIM U CYXXJICHHA, PACCMATPUBAIOT CUTYyalluH, CHOCO6CTBYIOIIII/IC
pa3BUTHIO MPOECCHOHANBHONW KoMIleTeHTHOCTH. CreayeT uMeTh B BHJY, YTO MOATOTOBKA K
MPAKTUYCCKOMY 3aHATHUIO 3aBHUCHT OT (1)OpMBI, MCCTa MNPOBCACHUA CEMHHApa, KOHKPCTHBIX
3a/laHuil U Iopy4YeHuil. ITo MOXKET OBITh HallMCaHUE JAOKIa/Aa, dcce, pedepara (C moCIeAYIOUUM
WX O0CYXKJIEHUEM ), KOJUIOKBHUYM.

Memoouueckue pekomenoayuu no OP2AnU3aAyUU CAMOCMOAMENbHOU Padombl

CamocrositensHast padota (mo B.M. Jlamio «camMoCTOSATENbHBINM — YeIOBEK, MMEIOIIHi
CBOM TBepble yOeKICHHUs») OCYIIECTBIAECTCS MPH BcexX hopMax 00ydeHHs: OYHON U 3a0UHOM.

CamocrosiTennpHass paboTa OOydYaOMIMXCS - CIMOCOO AaKTUBHOTO, IeJIEHANPaBICHHOTO
MPUOOPETEHUs CTYIEHTOM HOBBIX I HETO 3HAHWW U yMEHUH 0e3 HeMOCPEICTBEHHOTO yYacTHs
B 3TOM MpoIiecca npemnoaaareneid. [loBbIlieHne poyii cCaMOCTOATENLHON PabOoThl 00yJaIOIUXCs
MIPY NIPOBEICHUU PA3IUYHBIX BHIOB YUYEOHBIX 3aHIATUI MPEIoiaraeT:

— ONTHUMH3ALMI0O METOJIOB OO0y4YeHMs, BHEIPEHHE B Y4eOHBIM MpPOLECC HOBBIX
TEXHOJIOTUH O6y‘IeHI/I${, MOBBIIIAOIINX IMPOU3BOAUTCIIBHOCTE TpyJa MPErnoaaBaTciid, aKTUBHOC
UCIIONIb30BaHNE MH(DOPMAIIMOHHBIX TEXHOJIOTHM, MO3BOJSIONINX 00yJaromeMycsi B yI00HOe ISt
HEro BpeMsl OCBauBaTh yUeOHbBIN MaTepua;

—  IIHUPOKOE BHEAPEHHE KOMIBIOTEPHU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAaHWE METOJUKH MPOBEJACHHS MPAKTUK U HAyYHO-HCCIIEI0BATEIHCKOM
paboThl OO0yUaromMXxcs, MOCKOJIbKY WMEHHO ITH BUIbI y4eOHOH paboOThl B MEPBYIO OYepeb
TOTOBAT o6yqafonmxc;[ K CaMOCTOATCIbHOMY BBIITIOJITHCHUTO l'[pO(beCCI/IOHaJ'H)HI)IX 3aaa4,

—  MOJIEPHM3AIMI0 CHUCTEMBl KYPCOBOTO U JUIUIOMHOTO MPOEKTUPOBAHUSA, KOTOpas
JIOJDKHA TIOBBIIIATH POJIb CTYACHTA B MTOA00pE MaTepraa, IIOUCKe IyTel penieHns 3a1ad.

CaMmocrtosiTennbHast paboTa MPUBOAUT CTYACHTa K TIOJIYUYEHHUIO HOBOTO 3HAHUA,
VIOOPSAOYEHUIO U YIUIYOJNEHHI0  MMEIOIIMXCS  3HaHWM, (OPMUPOBAHHIO y  HEro
npoecCHOHANBHBIX HABBIKOB U yMeHUN. CaMocTosTeNbHAas paboTa BBIOIHSET Psii QYHKIIUI:

—  pa3BUBAIOLIYIO;

—  nH(POPMAIMOHHO-00YUYaOIIYIO;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHUPYIOIYIO;
—  BOCIHTHIBAIOUIYIO;
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—  HCCIIeI0BATEIbCKYIO.

B pamkax kypca BBIOJHSIOTCS CIEAYIOUINE BHIbI CAMOCTOATEIHHONU PabOThI:

1. TlpopabGotka ydeOHOro Marepuasia (MO KOHCIEKTaM, YYeOHOW W HAyIHOU
JUTEPAType);

2. Brinonnenue pa3HOYpOBHEBBIX 33/a4 U 3a/IaHUI;

3. Pabota c TecTamu U BOpocamu JJIsi CAMOIIPOBEPKH;

4. BBINOJIHEHUE UTOTOBOW KOHTPOJIHHOU PabOTHI.

CryneHnTaMm peKOMEHyeTcsl C CaMOro Havajia OCBOEHUS Kypca paboTath ¢ JIUTepaTypoi u
npeJiaraéMbIMU 33/1aHUSIMHE B (hOpME MOATOTOBKH K OUEPEIHOMY ayIUTOPHOMY 3aHATHIO. [Ipn
9TOM aKTYaJIM3UPYIOTCS UMEIOLIMECs 3HaHMs, a TakXKe co3Jaercss 06as3a s yCBOEHHS HOBOIO
MaTepuaia, BO3HUKAOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT II0JIy4aeT B ay IUTOPUH.

HeoOxonuMo OTMETUTB, YTO HEKOTOPBIE 3aJlaHus ISl CAMOCTOSITENILHOM paboThl MO
Kypcy UMEIOT ompeneneHnyo cnenuduky. [Ipu ocBoeHnn Kypca CTYACHT MOXET MOJIb30BATHCS
OubnmoTekol By3a, KOTOpas B IOJIHOM Mepe oOecredeHa COOTBETCTBYIOUICH JIUTepaTypou.
3HAYUTENIbHYIO TOMOUIb B MOJATOTOBKE K OYEPETHOMY 3aHATHIO MOXET OKa3aThb UMEIOIIMICS B
yu4eOHO-METOIMYECKOM KOMILIEKCE KPATKUN KOHCHEKT JIeKIHii. OH e MOXeT UCIOJIb30BaThCs U
JUTSL 3aKpETUICHHsI MTOJTyYeHHOTO B ayauTopun marepuana. CaMmocrosTenbHas paboTa CTyIeHTOB
pelyCMOTpeHa Yy4eOHBIM IUIAHOM U BBHIMOJHSETCS B 00s3aTeNbHOM TMOpsIKe. 3aJaHust
MPEIOKEHBI IO KAXKI0W U3y4aeMO TeMe U MOTYT TOTOBUTHCS MHIAWBUYAJIbHO WIH B TPYIIIIE.
[To HEOOXOAMMOCTH CTYACHT MOXET oOpamarbcsi 3a KOHCYJbTAallMed K IMpernojaBaTelto.
Brinonnenue 3ajaHnii KOHTPOJIUPYETCs U OLIEHUBAETCS PENIOJaBaTENIEM.

Jlis  yCHENIHOro CaMOCTOSITENIBHOTO HW3YYEHHS MaTepuana CEerojHs HCHOIb3YIOTCS
pa3IUYHBIE CPEACTBA OOYYCHHS, CPEeIU KOTOPBIX 0Cc000€ MECTO 3aHMMAOT HH(OPMAIIMOHHBIC
TEXHOJIOTUM PAa3HOTO YPOBHS M HANpPaBIEHHOCTHU: SJEKTPOHHBIC YUEOHUKH M KYPCHI JICKIIMIA,
0a3pl TECTOBBIX 33JaHUN U 3ajay. DJIEKTPOHHBINA y4eOHUK MpeACTaBisieT cOOO0M MporpaMMHOE
CPEACTBO, MO3BOJIAIONIEE MPEACTABUTH JUIsl U3YUEHUS] TEOPETUUECKUI MaTepual, OpraHu30BaTh
anpoOHpoBaHUE, TPEHAK U CAMOCTOATEIbHYIO TBOPUECKYIO padoTy, IOMOTalOIIee CTYACHTaM U
MPENO/IaBaTell0 OLICHUTh YPOBEHb 3HAHUN B OMNPEJEICHHON TeMaTHKe, a TaKKe CoAeprKaliee
HEOOXOMMYIO CIPAaBOYHYIO MH(POPMAILUIO. DJIEKTPOHHBIN Y4eOHUK MOXET UHTETPUPOBATH B
cebe BO3MOXKHOCTH Pa3NUYHBIX MEJarOrMYecKUX MPOTPAMMHBIX CPEACTB: OO0YYaromIMX
pOrpaMM, CIIPaBOYHUKOB, YU€OHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOrpamMM.

Jlis ycrienrHoW OpraHM3alli CaMOCTOSITENIbHON paboThl BCE aKTUBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble oOpa3oBaTelbHBIE pecypchl B ceTu HTepHeT: cucTeMbl TECTUpOBaHUS IO
pa3IMYHBIM 00NIacTsIM, BHUPTyaJlbHbIE JEKIWH, Ia0OpaTOpHH, MPH STOM IOJH30BATEIIO
JIOCTaTOYHO MMETh KOMIbIOTEp U MOAKIoueHue K VHTepHeTy nans Toro, 4yToObl CBSI3aThCS C
MpenoiaBaTesieM, pellaTh BEIYMCIUTEIbHBIE 331a41 U MOJy4YaTh 3HaHus. Vcrnonb3oBaHue ceTei
YCUJIMBAET POJIb CaMOCTOSTEIbHONW pabOThI CTyAE€HTAa M IO3BOJSET KapJUHAJIbHBIM 00pa3oM
M3MEHUTH METOJIMKY MPENnoAaBaHus.

CTyzneHT MOXeT Moy4yaTh BCE 3aJaHUsl U METOJIMYECKUE YKa3aHHs 4yepe3 CepBep, 4TO
JAeT €My BO3MOXHOCTh MIPUBECTH B COOTBETCTBUE JIMUYHBIE BO3MOXXHOCTH C HEOOXOIUMBIMH JIJIS
BBIMIOJHEHUs] paboT Tpyno3aTpatamu. CTyAEHT UMEET BO3MOXKHOCThH BBINOJIHSATH padoTy 1oma
WIH B ayTUTOPUH. bolbIlioe BocUTaTenbHOE U 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSTEILHOM
yueOHOM TpyJie CTyJeHTa UMEEeT CaMOKOHTPOJb. CaMOKOHTPOIb BO30YXK/IaeT U MOAJIEPKUBAET
BHMMaHUE M HHTEPEC, IMOBBIIIAET AKTUBHOCTh MaMSATH U MBILUICHUS, TMO3BOJIIET CTYIEHTY
CBOEBPEMEHHO OOHApYXUTh U YCTPAaHUThH JOMYIICHHbIE OMMOKW M HEIOCTATKH, OOBEKTUBHO
ONpENIETUTh YPOBEHb CBOMX 3HAHUM, NMpakTUYeCKUX ymeHui. Camoe JTOCTYITHOE U MpPOCTOe
CPEICTBO CAMOKOHTPOJIS C MPUMEHEHHEM HMH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHI -
3TO PSI/I TECTOB «on-line», KOTOpbIE MO3BOJIAIOT B PEXKUME PEATBLHOTO BPEMEHH OMPEIEIUTh CBOM
YpOBEHb BJAJCHUS TNPEIMETHHIM MaTepUaloM, BBISIBUTb CBOM OIIMOKM U  IOJYYUTh
PEKOMEHIALIMU TI0 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii
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Bcro nureparypy MOXKHO pa3lie/iuTh Ha Y4EOHMKH M y4eOHbIC MOCOOUS, OpUTrHHAIbHbBIE
Hay4YHbIe MOHOTpa(UYeCKHe MCTOYHHUKH, Hay4yHbIe MyONMKAlUU B MEPHOAMYECKON medatu. M3
HUX MOXXHO BBIJICIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), OINOJHUTEIbHYI0 U
JUTEpaTypy ISl yriyOJIeHHOTO U3Y4YEHUS IUCIUILINHBI.

W3yuenne IUCHMIUIMHBI ClEAyeT HadMHATh C y4eOHHUKa, IOCKOJIbKY Y4YEOHUK — 3TO
KHUIA, B KOTOPOM H3JI0KEHBI OCHOBBI HAYYHBIX 3HAaHUN II0 OINPEICICHHOMY IpEeAMETY B
COOTBETCTBUHU C LEJISIMU U 33J]JauaMy 00y4€HUs!, YCTAHOBJIEHHBIMU IPOTrPAMMOH.

[Ipu pabore c nuTEpaTypoil HEOOXOAUMO YUUTHIBATh, YTO MMEIOTCS PA3IUYHBIC BUIBI
YTEHUS, U KaX/IbIM N3 HUX UCIIOJIb3YETCS Ha ONPEENICHHbBIX TallaX OCBOSHHs MaTepuaa.

IIpeosapumenvHoe YTEHNE HANIPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IOMCK UX 3HAU€HUs B CIPABOYHON JuTeparype. B 4YacTHOCTHM, NpH YTEHUHU YyKa3aHHOMH
JUTEPATyphl HEOOXOAUMO MOIPOOHEUIIINM 00Pa30M aHATU3UPOBATH TOHATHSL.

Cke0310e umenue IpeanonaraeT NpoYTeHUe MaTepyuaga oT Havana 10 kKoHia. CKBO3HOe
YTCHUC JIMTCPATYpPhl U3 NMPUBCACHHOI'O0 CIIMCKAa Ja€T BO3MOXKHOCTb CTYACHTY C(i)OpMI/IpOBaTL
CBO/JI OCHOBHBIX HOHATHH U3 N3yyaeMoi 006J1acTH U CBOOOHO BIIAJIETh UMHU.

Buibopounoe — Hao60pOT, UMEET LIENbI0 IOUCK U 0TOOp MaTepuaia. B pamkax JaHHOro
Kypca BbIOOpOYHOE YTEHHUE, KaK CIOCO0 OCBOEHUs COEpIKaHUs Kypca, JOKHO MCII0JIb30BaThCs
IIpU MMOATOTOBKEC K NPAKTHYCCKHUM 3aHATUAM 11O COOTBCTCTBYIOIIHUM pasaciiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa3z0op TEKCTa C IMOCIEAYIOIUM €ro
KOHCIIeKTUpoBaHHeM. OCBOCHHE yKa3aHHBIX NMOHATHH Oyner Hambonee 3(h()EKTHBHBIM B TOM
cilyyae, ecii IpU YTEHUU TEKCTOB CTYJEHT OyleT 3ajaBaTh K 3TUM TEKCTaM BOIPOCHL. YacTb U3
3THX BOIPOCcOB chopmynrpoBana B @OC B mepeuHe BOIPOCOB uisi codecenoBanus. IlepeueHn
3THX BOIPOCOB OIPaHHUEH, I03TOMY Ba)KHO HE TOJIBKO CO/IEp)KaHUE BOIIPOCOB, HO CaM MPUHIIMII
OCBOCHMUS JIUTCPATYPhI C IOMOIIBIO BOITPOCOB K TCKCTAM.

Lenbto uzyuaroweco 4TeHUs SABISETCS TNTyOOKOE M BCECTOPOHHEE NMOHUMaHME Y4eOHOM
uH(popManuu. EcTh HECKOJIBKO MPUEMOB U3Y4YaIOIIEr0 YTEHUS:

1. YteHue mo anropuTMmy Ipejnojaraer pazoreHne uHpopMmalnuu Ha OJOKH: Ha3BaHUE;
ABTOpP, HWCTOYHHUK; OCHOBHAA HJACA TCKCTA, (baKTI/I‘IeCKI/Iﬁ Marcpurall; aHaJIn3 TCKCTa IIYTEM
COIOCTABJICHUSI UMEIOIUXCS TOYEK 3PEHUs 110 pacCMaTPHUBAaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem mocTaHOBKH BOIIPOCOB K TEKCTY UMEET CICAYIOIINI alrTOPUTM:

—  MEUIEHHO IPOYUTATh TEKCT, CTApasiCh MOHITH CMBICI U3JI0KEHHOTO;
—  BBLAETHTH KIIFOUYEBbIE CI0BA B TEKCTE;
—  TOCTapaTrhCs MOHATH OCHOBHBIE MJIEH, TOJATEKCT U OOIINI 3aMbICeIT aBTOPA.

3. IlpueM Te3upoBaHMs 3akKi0o4yaeTcss B (GOPMYJIMPOBAHUM TE€3HCOB B BHUJIE MOJIOXKEHUH,
YTBEP>KJEHH, BBIBOIOB.

K »ToMy MOXHO 100aBUTh W HHBIE TpPUEMBl: HpUEM pedepupoBaHUs, MPHUEM
KOMMCHTHUPOBAHMHA.

BaxHoll cocraBistomei J1t000ro COJIMIHOTO HAYYHOTO HU3JaHMUS SIBISIETCS CIIHCOK
JUTEpaTyphl, Ha KOTOPYKO ccbulaeTcsi aBTOp. lIpy BO3HMKHOBEHMHM HWHTepeca K KaKOH-TO
oOcyx/naeMoll B TeEKCTe IMpobieMe Bcerja ecTb BO3MOXKHOCTh OOpaTUTBCS K  CIHCKY
OTHOCsIIeNcs K Hel aurepaTypsl. B 3Tom ciydae Bcsi mpobiiemMa kak Obl pa3OuBaeTcsi Ha
COCTABJISAIOLIME YACTH, KAXKJas U3 KOTOPhIX MOXET M3Yy4aThCsl OTAEIbHO OT Apyrux. Ilpu stom
BAXXHO HC TCPATH M3 BUJA O6HH/II\/II KOHTCKCT U HE IOTPYKATbCA YpE3MECPHO B ACTAIN, IOTOMY YTO
TaKUM 00pa3oM MOKHO HE YBUJETh TJIaBHOTO.

[ToaroToBka K 2K3aMeHy [OJDKHA TPOBOJUTHCS HA OCHOBE JICKIIMOHHOTO MaTepHana,
MarepHala MpaKTHUYECKUX 3aHIATUH C 00s3aTeIbHBIM OOpaIleHUEM K OCHOBHBIM YUeOHHKAM I10
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OMIMOKM B TOHHMMAaHUU MaTepuaia, OOJIErYUuT €ero
OCMBICJICHHE, TPOKOMMEHTHUPYET MaTepruall MHOTOYHCICHHBIMUA TPUMEPAMHU.

Memoouueckue pekomenoayuu 011 NOO20MOEKU K IK3AMEHY:
Ox3ameH B VIII-m cemecTpe siBisieTcst HOpMOI UTOTOBOTO KOHTPOJISI 3HAHUW M YMEHUM
06yqalonmxc;1 10 IIaHHOfI AUCHUIUINHE, ITOJTYYCHHBIX Ha JICKHOUAX, MIPAKTUYCCKUX 3aHATUAX U B
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npolecce caMoCTOSATeNbHOW paboThl. OCHOBOM MAJIsl ONpPENENICHUS] OLEHKU CIY)KUT YPOBEHb
YCBOCHHUS OOYdYaIOIIMMUCS MaTepuana, IpeIyCMOTPEHHOrO JaHHOU pabodueil mporpammoit K
9K3aMEHY JIOIYCKAalTCsl CTYAEHThI, HaOpaBmue 36 u Oosiee GauloB MO UTOraM TEKYILLEro u
POMEXYTOYHOro KOHTpoJs. Ha sx3amene ctyaeHT MoxeTt HaOpath ot 15 no 30 6asmos.

B nepuon moaroTroBkM K 3K3aMeHy oOOydaroliuecss BHOBb OOpamaroTcss K ydeOHO-
METOAMYECKOMY MaTeprally U 3aKpeIUISIOT POMEXYTOYHbIE 3HAHUS.

ITonroroBka oOyuaromerocs K 3K3aMeHy BKJIIOYAeT TPH dTarna:

—  camocTofATeNbHas paboTa B TEYEHUE CEMECTPa;

—  HEMOCPEICTBEHHAash MOJATrOTOBKA B JHH, MPEIIISCTBYIOUIME SK3aMEHY IO TeMaMm
Kypca;

— TOATOTOBKA K OTBETY HA AK3aMEHAIIMOHHbIE BOIIPOCHI.

[Tpu moaroToBKE K 3K3aMEHY O0YYaroIUMCsl 11eJIecO00pa3HO HCIIOIb30BaTh MAaTEPUAIbI
JEeKUHMHA, y4yeOHO-METOJUYECKUE KOMILJIEKChl, HOPMATUBHbIE JOKYMEHTHI, OCHOBHYIO U
JIOTIOJTHUTEIIBHYIO JIUTEPaTypy.

Ha sx3ameH BbIHOCHUTCSI MaTepuan B o0beMme, PeJyCMOTPEHHOM pabouel mporpamMmoit
y4eOHOM TUCIMIUIMHEI 32 ceMecTp. DK3aMeH MPOBOJUTCS B TUCBMEHHOH / YCTHOH (hopme.

IIpu mpoBeneHnM 3K3aMeHa B MUCbMEHHOH (YCTHOH) ¢dopme, Benyluil mpenojaBaTeib
COCTABIISIET 9K3aMEHAIMOHHBIC OWJIETBI, KOTOpPBhIE BKJIIOYAIOT B CeOs: TECTOBBIC 3a/IaHUS;
TEOpPETUYECKHE 3a/JaHus; 3aJaud WM cuTyauud. POpMyNIHpPOBKAa TEOPETUYECKUX 3aJaHUs
coBmazaer ¢ GopMyTUPOBKOM MepeyuHs SIK3aMEHAIIMOHHBIX BOIIPOCOB, TOBEJCHHBIX IO CBEICHHUS
oOyyaroIuxcsi HakaHyHe SK3aMeHallMoHHON ceccuu. CojlepkaHue BOIPOCOB OJIHOrO Owuiera
OTHOCHTCS K pa3jIMYHBIM pa3jieiaM IMporpaMMBbl ¢ TeM, YTOObI OoJiee MOTHO OXBATUTh MaTepHall
y4eOHOM TUCIMITIIMHBI.

B aynurtopuw, rie npoBOIUTCS YCTHBIM 9K3aMEH, JOJDKHO OJHOBPEMEHHO HaXOIUTHCS HE
OoJiee 1IECTH CTYAEHTOB Ha OJHOIO MpenojaBareis, IPUHUMAIOIIEro 3k3amMeH. Ha moarotosky
OTBETa Ha OMUJIET Ha SK3aMeHe OTBOAUTCS 40 MUHYT.

Ipu poBeIeHNH MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pezynbrar ycTHOro (MMCbMEHHOT0) 3K3aMEHa BHIPOKAETCS OLIEHKAMU:

Ouenka «omauunon—om 91 0o 100 6a1106 — TEOPETUUECKOE COIEPKaHUE Kypca OCBOCHO
TIOJTHOCTBIO, 6€3 TIPOOEIIOB, HEOOXOIMMbIE PAKTUUECKUE HaBBIKU padOThI C OCBOCHHBIM MATEpHATIOM
cthopmupoBanbl. Bee nperycMoTpeHHbIe porpamMmoit 00ydeHust ydeOHbIe 3a/1aHNs! BBITTOITHEHbI, KAYeCTBO
YX BBITIOJTHEHUSI OLIEHEHO YHCIIOM OaIITOB, OJIM3KMM K MakcuMaiibHoMY. Ha sx3amene cryneHt
JIEMOHCTPUPYET IITyOOKHE 3HaHHUs [PETYCMOTPEHHOT0 POrpaMMO MaTepyana, yMeeT YeTKO, TJAKOHMYHO U
JIOTWYECKY TOCIIEZI0BATENBLHO OTBEYATh Ha TIOCTABJICHHBIE BOIPOCHL.

Ouenka «xopowioy» —om 81 0o 90 6an106 — TEOPETIECKOE COZIEPAKAHUE KypCa OCBOECHO,
HEOOXOIMMBIE MPAKTUUECKHE HABBIKK PabOThI C(hOPMHUPOBAHBL, BBINOIHEHHBIE YUeOHBIE 3aJaHUsT COZIEPKAT
He3HAYUTENbHBIE OmmMOKH. Ha sk3aMeHe CTyNIeHT IEeMOHCTPUPYET TBEPIOE 3HAHUST OCHOBHOTO
(mporpaMMHOr0) Matrepuaiia, yMeeT YeTKO, IPaMOTHO, O€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha
TMIOCTaBJICHHbIE BOITPOCHL

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TeOPETUUECKOE COAEPIKAHUE
Kypca OCBOEHO HE TOJIHOCTHIO, HEOOXOAMMBIE MPAKTUIECKHE HABBIKM PaOOTHI CPOPMHUPOBAHBI
YaCTHUYHO, BBINOJIHEHHBIE YUeOHBIE 3a7aHus cojiepkar rpyosie ommnOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPUPYET 3HAHHWE TOJIHKO OCHOBHOTO MaTephalia, OTBETHI COJEPKAT HETOYHOCTH, cIabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIEeI0BATEIbHOCTh U3JI0KEHHS MaTepraa

Ouyenka «neyooenemeopumenvhno» — om 36 0o 60 6annoe — TeoOpeTUIECKOE
coJiepKaHue Kypca He OCBOCHO, HE00X0AMMbIe IPAKTUYECKUE HABBIKU PaOOTHI HE
c(hopMupOBaHBI, BEITIOJIHCHHBIC yUeOHBIC 3a7JaHuUsI COIepKaT TpyObie OMMOKH, TOTMOJTHATETbHAS
caMmocCTosiTeNIbHas paboTa HaJ MaTepHalloM Kypca He MIPUBEET K CYIIECTBEHHOMY MOBBIIICHUIO
Ka4yecTBa BBIIOJHEHUs y4eOHBIX 3aaHuil. Ha sK3aMeHe CTyIeHT IEMOHCTPUPYET HE3HAHUE
3HAYUTEIBHOM YaCTHU MPOrpaMMHOT0 MaTepHaa, CyIeCTBeHHbIE OIIMOKH B OTBETaX Ha
BOIPOCHI, HEYMEHHE OPUEHTUPOBATHCS B MaTepualle, HE3HAHUE OCHOBHBIX IMMOHATHH
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JUCLIUILINHBI

PexoMeHmanmy 1o HalmMCaHUiO KYPCOBOU PAOOTHI

[Ipu moaroroBke KypcoBOM pabOThI CTYIEHT MPUOOpETaeT HaBBIKK cOOpa,

06pa6OTKI/I, aHaJIn3a U U3JI0KCHUA MaTCpHajia 110 U3ydacMOMYy IIPCAMCTY.

N —

[E—

93]

[loaroToBka KypcoBoOi paboOThI
CryzneHT BBIOMpAET TEMY U COTJIACOBBIBACT €€ C PYKOBOJUTEIIEM.
3ateM CTyIeHT mpuctynaeT K coOopy unHdopmauuu. I[lepBoHadanbHOE
NpEJCTaBICHUE O TEME M CTPYKType paOOThl MOXHO COCTaBUTH TIO
ydeOHHUKaM, CIIPaBOYHUKAM, MOHOTpa(usIM, CTaThIM B HAyYHBIX KypHajax.
Ha sToM »3Tane cocTaBisieTCss U COIVIACOBBIBAETCS C MPENOJaBaTeeM IJIaH
KypCOBOM pabOTHI.
CoOpanHblii MaTepyuall (BBIMUCKH TaONHIL, TpauKH) CUCTEMATU3UPYIOTCS B
COOTBETCTBHH C IUIAaHOM. [[11aH MOXKET YTOUHSThCS.
[locne »rtoro mnwumercs paboTta, oOpaimiaercs o0coboe BHHUMaHUE Ha
o0pabotky wuHbopManuu, €€ aHalu3 Ha OCHOBE TOCIETHUX JaHHBIX,
UCIIOJIb3YsI TAOTUIIBI, TpaUKH, a TAK)KE MaTEeMaTUYECKU anmapart, €CJIi 3TO
1eaecoodpasHo.
CocraBnsiercss 6ubnuorpadust (CIUCOK UCTOIb30BAHHBIX HCTOYHUKOB).

PEKOMEHAYEMAS CTPYKTYPA PABOTBI
TUTYyNBHBIN JTUCT
Copeprxanue (Tuiad paboThI)
BBenenue (mpenMer wccieaoBaHus, 1elb U €€ pa3OMBKa MO 3a7avyaM, Kak
TE€Ma OCBEIIEHA B MCCIENI0BATENILCKOW JIUTEpaType, HauboJee aKTyallbHbIE
W/WJIU CIIOPHBIE ACTIEKTHI)
2-3 rnaBel 1 naparpadsl (ecau pazdouBka Ha maparpadsl 1enecoodpassa). B
HUX pAacKphIBAaeTCA CyThb pAaCKpPhIBAEMOW TeMbl. Marepuan wu3naraercs
JIOTUYHO, TMOCJIe0BaTeabHO. JlaHHbIE NPUBEACHHBIX TaOMUL, TrpaUKOB
3aTeM aHAJIM3UPYIOTCS B TEKCTOBOM (popme
3akmoueHue (1eecoo0pa3Ho HamucaTh B (popMe BBIBOJIOB)
Cnucok UCTOIB30BaHHOM JIUTEPATYPhl M HICTOYHUKOB (OnOImorpadust)

OdopMieHre U HayYHBIH anmapar
PaboTa OTKpbIBaeTCs TUTYJIbHBIM JIUCTOM. THUTYJIBHBIA JIUCT COJEPKUT

uHpopmanuio 00 ydyeOHOM 3aBelieHuH, Tle BbinmoiaHeHa paborta (Kabapauno-
bankackuit rocynuepcuteT uM. X.M.bepOekoBa), ero nmoapasaeieHuu, KOTOpoe
OCYIIIECTBISIET PYKOBOJACTBO (Kadeapa HeopraHMYEeCKOW M (DU3MUECKON XHMHH),
TOYHYI0 (OPMYJIHUPOBKY TeMbI, cBeaeHuss 00 aBrope (damwmiug, u. oO.,
aKaJieMrueckasi rpymnmna), Kypc, UHCTUTYT. KpoMe TOro, MOMKHBI OBITH yKa3aHBI
JOJKHOCTh, yY€Hasl CTENEHb WM YYEHOE 3BaHME HAYYHOTO PYKOBOIUTENS, €ro
dbamunus, u.0., mecto (r. Hampuuk) u ronq Hanucanus pedepara.
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Hayunblii anmapar KypcoBoil paOOThl JOJDKEH OTBeYaTh TPeOOBaHUSM,
MPUHATHIM B paboTax HAy4YHOTO COJICPIKAHUS.

Hcnonp3oBaHne B TEKCTE KypCOBOM pabOTHI IUTAT, HambOOJee Ba)KHBIX
(aKkTOB M CTATUCTHUYECKUX MOKa3aTeseil, 0COOEHHO Talnuil, a Takxke TrpaduKoB
JIOJDKHO OBITH MOAKPETUICHO CCHUTKOM Ha MCTOYHUK JTHOO BHU3Y CTPAHUIIBI, JTHOO B
KOHIIe paboThl B cremuanbHOM paszaene. [Ipumepsr: CumopoB M.H. Cdepa
miatHeIX yeayr B PO. M., Cryzaent, 2009, C.34; UBanosa M.M., yka3. cou., c. 45
(ecnu  ccblika JaBasiach  paHee). i  MHOCTpaHHBIX HMCTOYHUKOB MpHU
HEOJHOKPATHBIX CcChlIKax ykasbiBaercs: Op. cit u crpanuna. Ilpu cceuikax Ha
CTaThbU B TEPUOJIMYECKUX M3JAHUSIX BHayaje YKa3bIBa€TCS aBTOP M Ha3BaHHE
CTaThH, a 3aTE€M B CKOOKAaX — BBIXOJHBIC JaHHBIE COOCTBEHHO M3JIaHUs />KypHaa,
ra3eTbl, COOpHUKa/.

Cnucok auTepaTtypbl U ICTOYHUKOB IIPUBOJIUTCSA B KOHIIE KypCOBOU pabOThI
U coCTaBlisieTcsa JIMOO B al(aBUTHOM MOPsAKE, TUOO C pa3OMBKOM MO XapakTepy
u3laHuil /opuIMaIbHble JOKYMEHTBI, MOHOTpauHu, CTaTbU, CTATUCTUYECKUE
WCTOYHUKH, IEpUOANKa, IHTEepHET.

O0BEM paboOThI U CPOKU €€ cllauu

O0bem KypcoBoil paboTbl — 25-30 cTaHAapTHBIX CTpaHUI] (B KaKJI0H OKOJIO
30 ctpok o mpumepHo 60 3HakoB). BeTymienue, 3akitoueHue — o 2-3 CTpaHUlbI.

Cpok crnaum B oceHHEM cemecTpe — 10 1 jexalbpsi, B BECEHHEM CeMecTpe —
1o 1 mas. Odopmiennas paboTa caaeTcs MpenogaBaTelo.

Jlo Hauana 3a4eTHON CECCUU HAYyYHBIH PYKOBOJUTEINH MPOBEPSIET padOTy U
BBICTABJISIET OLIEHKY B (popme 3auera. JlopaboTka YMCTOBOTO BapuUaHTa C IIEJBIO
YCTPaHEHHSI UMEIOIUXCSl HE0CTATKOB B IPUHITUIIE BO3MOXHA, €CJIK padoTa caHa
B YCTaHOBJICHHBIE J€KAHATOM CPOKH.

8. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNTUHDL

1.1.  TpeOoBaHusi K MATEPUAJBLHO-TEXHHYECKOMY 00eCIe4eHH IO

Jns peanuzanuu paboueil mporpamMMbl JUCHUIUIMHBI UMEIOTCS CIIEHUANIbHBIC TTOMEICHUS IS
MIPOBEICHUS 3aHATHM JIEKIIMOHHOTO M CEMHHAPCKOTO THUIIA, IPYNIOBBIX M HWHJAWBHUAYaJIbHBIX
KOHCYJIBTALIMM, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTECTALMM, A TAKXKE MOMELICHUS Ul
CaMOCTOSITENIbHOM paboThl U MOMEIIEHUS AJI1 XpaHEeHUsI U MPOPUIAKTHUECKOTO OOCITYKMBaHUS
o0opynoBanus. CrieruanbHble MOMEUICHNUs YKOMIUIEKTOBAaHBI CIIEUATN3UPOBAHHON MEOENbI0 1
TEXHUYECKUMHU CpeJICTBa OOyuYeHUs, CIYKalIUMH JJIsl MpeJcTaBiIeHuss nHGopManuu OGoJIbIION
ayIUTOPHHU.

Jns  mpoBeneHHWs 3aHATHA  JIGKIIMOHHOTO THINA HWMEIOTCS  JIEMOHCTPAIMOHHOE
obopynoBanue U ydeOHO-HarmsimHbIE TocoOws. [lo mucruruimae «Heoranwdeckas XUMHS
UMEIOTCSl TPE3eHTAlUK 0 OTIENbHBIM TeMaM Kypca, Mo3Bouifomue Haubosee >P¢GeKTHBHO
OCBOMTH IPECTABICHHBIN yueOHbIH MaTepHal.
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HpI/I IIPOBEACHN N 3aHATHH JIeKI_[I/IOHHOFO/ CCMHHApPCKOI'0 TUIIA 3aHATUH HCIIOJIb3YIOTCA:
JUUECH3UOHHOE NPOZPAMMHOE 00ecneueHue:

Ilepedyennb TuLIEH3UOHHOTO IporpaMmMHOro odecnevyenust KbI'y 2022

HaumeHnoBaHue nporpaMmbl, NIpaBo
HCINOJIb30BAHNUS KOTOPOii
NpeaoCcTaBIseTCsl

Crtpana
NMPOMCXOK-
AeHust

Cpok
naerncTBUA
nporpam-

MHOTI0

od0ecreuyeHus

KoJ-Bo

JIueH3us Ha MPOrpaMMHOE
obecriedeHre CpeiCTB aHTUBUPYCHOM
3aIUTHI

Kaspersky Endpoint Security mis
ousHeca - CtangapTHbIid Russian
Edition. 1000-1500 Node 1 year
Educational Renewal License
(KL4863RAVFQ)

Poccuiickasa
Oeneparusd

12 Mecs1eB

1300

JIunensust Ha 0(UCHOE MPOTPAMMHOE
obecrieyeHne
MoitOduc CranmapTHblit

Poccuiickasa
Oeneparusd

6eccpodHo

1300

JInuen3ust Ha TpOrpaMMHOE
obecrieyeHue sl oucka
3aMMCTBOBaHUI B TEKCTOBBIX
JOKYMEHTaX paclpoCTpaHEHHbBIX
¢dbopmaroB

Antunnaruat BY3 (2000 npoBepok)

Poccuiickasa
Oeneparusd

12 Mecs1eB

JIuneHsus Ha yueOHYIO CUCTEMY
aBTOMATHU3UPOBAHHOTO
npoektupoBanus (CAIIP)
«"panus»

Poccuiickas
denepauys

12 Mecs1eB

CRM-cucrema

IIporpamma gyt 9BM "1C-butpuxkc:
VYnupasnenue caiitom". Jlunensus
Crapt

Poccuiickas
denepauys

12 Mecs1eB

19

[IpaBa Ha mporpaMMHOE oOecrieueHue
YHUBeEpCcaJbHas CUCTEMA JJIs
BCECTOPOHHETO CTATUCTHYECKOTO
aHaJM3a ¥ BU3YaJIM3alluU JAaHHBIX HA
500 nmonp30Barenen.

Statistica Ultimate Academic for
Windows 10 Russian/13 English Ha
500 nonb3oBatenel JlokanbHas Bepcus
(Named User) ['omoBas mutieH3ust

CIIA

12 Mmecsmen

[IpaBa Ha mporpaMMHOe oOecTieueHne
CPEeNCTBO pa3paboTKH

Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License

CIIA

12 Mecsmen

34

[IpaBa Ha mporpaMMHOe obecrieueHne
st pabotsl ¢ PDF-gokymenTamu.
ABBYY FineReader 15 Business

Poccuiickasa
denepanus

12 mecsnes

15

[IpaBa Ha mporpaMMHOE OOeCTICUeHUE
JUTSL BEJIEHUS] OYXTaJITePCKOTO U

Poccuiickasa
Denepauus

12 mecsmes

16
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HAJIOrOBOT'O y4yeTa
1C:byxrantepus rocyJapcTBEHHOTO
yupexaeHus 8§ [[POD. DnekTpoHHas
MOCTaBKa
JIuuen3ust Ha TPOrpaMMHOE CPEJICTBO-
BUCOPEIAKTO Poccuiickas
10. Freopent p OeccpouHO 70
Movavi Buneopenaxktop 15 SE denepanust
Academic Edition
JInueHsus Ha MPOrpaMMHOE CPEICTBO
JIs1 3aMUCH (3aXBaTa) BUJIEO C dKpaHa Poccuiickas
11. A . ( ) B part OeccpouHO 70
Movavi Screen Capture Pro (Movavi denepanust
Screen Recorder)
[Lnardgopma miist npoBeaeHUst .
(bopva 1 poBel Poccuiickas
12. BeOMHApPOB Derepats 12 mecsuen 1
Vuebinar P
Hroro o6ummii pazmep JHIEH3NOHHOTO BOZHATPAKICHUA:

8.2 Oco0enHocTn peaqu3anuu JUCHMIUIMHBI JUISi HMHBAJIUWAOB W JHI C
OrpaHMYeHHBIMHU BO3MOKHOCTAMM 310POBbS

JlJis CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI CO3[IaHBI CIIeLUaIbHbIC
ycIoBUSL JUIsl TodydeHUs oOpa3zoBaHus. B  1mensix JOCTYNHOCTM TIOJYy4Y€HHUS BBICILIETO
oOpa3oBaHus 1Mo 00pa3zoBaTeNbHBIM IMPOrpaMMaM HHBAIWIAMH W JIMIAMH C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbsSI YHUBEPCUTETOM 00ECIIeUnBaETC:

1. AnprepHatuBHas Bepcus oduIManbHOro caita B cetu «MHTepHeT» mns
cI1a00BUIAIINX

2. 115 HBATUIOB C HAPYIICHUSIMU 3peHUs (cIaboBUISAIINE, CIICTIBIC)

- TPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOydaroleMycss HEOOXOAUMYIO IOMOIIb,
nyOnMpoBaHUE BCIyX CIPABOYHON MH(OpMaIMKU O paclUCaHWUU YYEOHBIX 3aHSATHI; HaIU4due
CPEACTB Il YCUJIEHHWS OCTaTOYHOTO 3pEHUs, OpalieBCKOM KOMIBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3yallbHOTO JOCTyNa K WH(OpMAaIlUK, MPOrpaMM-
CHHTE3aTOPOB PEUM M APYTUX TEXHUUYECKUX CPEACTB MpUeMa-fepeaadn yueOHo nHhopMaIiii B
JOCTYMHBIX (popMax Ui CTYJIEHTOB C HAPYIICHUSIMH 3PEHHUS,

- 3a/1aHUA JUIs BBIIIOJHEHUS Ha SK3aMEHE 3aUNThIBAIOTCS] aCCUCTEHTOM;

- TMHUCHMEHHBIE 3a/IaHUs BBITIONHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00yJaronmMmces;

3.In1 WMHBaNIMIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3J0POBbSI MO CIYXY
(cmabocnpIamue, TIIyxue):

- Ha DK3aMEHE MPHCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOIIUN CTYAEHTY HEOOXOAUMYIO
TEXHUYECKYIO TIOMOINb C YYE€TOM WHIWBUIYAIBHBIX OCOOCHHOCTEW (OH IMOMOTaeT 3aHsTh
pabouee MeCTO, MepeABUTATLCS, MPOUNUTATh U OPOPMUTH 3a/IaHUE, B TOM YHCIIE 3alUChIBas MO
TUKTOBKY);

- 9K3aMEH MPOBOJIUTCS B MUCHbMEHHOH (opMme;

4. Jlng WHBAIWAOB W JIUIl C OTPAHUYCHHBIMH BO3MOXXKHOCTSIMH 3JI0POBbS, MMEIOIINX
HapylIEeHUs OINOPHO-ABUraTENIbHOTO amnmnapara, CO3/JaHbl MAaT€pUATbHO-TEXHUYECKHE YCIOBUS
oOecrieunBaroIie BO3MOKHOCTh OECHpPENsSITCTBEHHOTO JOCTyna oO0y4aroumxcs B y4yeOHbIE
MoMeIeHusl, 00bEeKTy TUTaHUs, TyaJeTHbIE W JPYTHe TOMEUICHHUS YHHBEPCUTETa, a TaKkKe
npeObIBaHMs B YKa3aHHBIX MOMEHICHUSIX (HAIMYUE PACIIMPEHHBIX JIBEPHBIX MTPOEMOB, OPYUYHEH
U JIPYTUX TPUCTIOCOOICHHIA).

- THCbMEHHbIC 3aJ]aHMsl BBINOJHSIOTCS Ha KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYeHUEM TN HAJIUKTOBBIBAIOTCS ACCHCTEHTY,
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- 110 JKEJIaHUIO CTYACHTA SK3aMEH MPOBOJUTCS B YCTHOU hopme.

OOyuaromuecs: U3 yucia JIMI ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI 00€CIICUEHBI
ANIEKTPOHHBIMUA 00pa30BaTeIbHBIMU pecypcaMu B (opMmax, aJanTHUPOBAHHBIX K OTPaHHUUYEHUSIM
WX 37J0POBBSL.
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Ipuioxenne 1

JUCT NBMEHEHU (JIOIIOJTHEHUI)

B pabouyto porpammy 1o gucuuriiHe «Heopranuyeckas XMMUsD» 10 HAIIPaBJIEHUIO
noarotoBku 04.03.01 — Xumust; [Ipoduns Beicokomonekymnspusie coequaenus Ha 2022-2023
y4eOHBIN TOJT

IlepeyeHb BHOCMMBIX

Nen/n daement (mynkr) PIIJL H3MeHeHU (J0noJTHeHuI)

ITpumeyanue

OOcyxneHa 1 peKOMEH0BaHa Ha 3acelaHuu Kadeapbl HEOPraHUYECKON U
bu3nUecKoil XUMUU TPOTOKOIT No or" " 2022r.

3aBenytomuii kadenpoit /KymixoB X.B./




Pacnpenesienne 0a/110B TEKylIero u pyoe;xHoro KOHTpoOJst

Nen Buo xonmpons Cymma 6annos
/n Obwan cymma | 1-1 mouka 2-a mouka | 3-1 mouka
1 Iocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2| Texywiuii KOHmMPOJIb: 00 30 6annos 00 10 6. 00 10 6. 0010 6.
Omeem Ha RpaKmuyecKux om 0 009 6. om00036.| omOoo36. | om0oo3o.
3AHAMUAX
Buinoanenue aabopamopneix | 1o 12 6annos 4 0. 40. 40.
pabom
Boinonnenue  camocmoamenpupix
3a0anui (pewenue 3aoau,
Hanucanue pegepamos, 00K1a0, om 0 0096. om00036.|om000o36 |om0Odo36
acce )
1| Pybestcuntit Konmpoinn 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBaHUE ot 0- 10 96. ot 0- 10 36. | ot 0- 50 36. | ot 0- 7o 36.
KOJUJIOKBUYM ot 0 mo 210. or0m076.| or0mo76.| or0mo70.
Hmozo cymma mexywiezo u
PY6erscHo20 KOHmMpPOA 0o 706annoe 00 230. 00 236 00 246
OIIEHKA «yIOBJETBOPUTEIHLHO»
He MeHee 36 0. He meHee 12 | He MeHee 12 HE MeHee
0. 0 126
OIIeHKA «XOPOIIO0» menee 70 0.
(51-69 6.) MeHee 23 6 | meHee 230 | meHee 240
OIIEHKA «OTJIHYHO»
He menee 70 0. He MeHee 23 | He MeHee 23 HE MEHEee
0. 0 246

[pniaoxenune 2
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KpnTepml OICHKH Ka4vYeCcTBa OCBOCHUSA NUCHUIIJIMHBI

Bbannst
(perTHHTOBOI Pesyasrat TpeboBanus ypoBHIO C)OPMHPOBAHHOCTH KOMIIETEHITUI
onenKx) OCBOCHHS
OOGyuaromnuiicss OCBOMJI 3HaHUsI, YMCHHS M HAaBBIKU BXOJISIINE B COCTAB
KOMITCTCHITHIA:
-CITIOCOOHOCTBIO aHAIM3UPOBaTb U HMHTEPIPETUPOBATH
PE3yNbTaThl XUMUYECKUX SKCIIEPUMEHTOB, HAOMIOACHUN U U3MEPEHUN
(OIIK-1);
- CIOCOOHOCTBIO MPOBOJUTH C COOJIOACHHEM HOPM TEXHUKH
0€30MaCHOCTH XUMHMUYECKUN IKCIEPHUMEHT, BKJIIOYas CHUHTE3, aHaJIM3,
M3y4YeHHE CTPYKTYpbl M CBOWCTB BEUIECTB M  MaTepHaloB,
33(‘2:3}‘0 ucceoBanKe mporeccos ¢ ux ydactuem (OIIK-2);
62-70 TIpOUCAYpEL - CMOCOGHOCTHIO TPUMEHSATH PACYETHO-TEOPETHUECKME METO/IbI
;liae:z) JUISL W3Y4YE€HHsI CBOMCTB BEWIECTB 1 IPOLECCOB C HX Y4aCTHEM C
WCIOJIb30BaHUEM COBpeMeHHOU BhrurcnuTenbHol Texuuku (OI1K-3);
-CIIOCOOHOCTHIO IJIaHUPOBATh paboThI XUMUYECKON
HampaBJIEHHOCTH, 00padaThiBaTh M HUHTEPIPETUPOBATH MOTYYCHHBIE
pe3ysnbTaThl C  UCIHOJIb30BAHMEM  TEOPETUYECKUX 3HAaHUH U
MPAKTUYECKUX HABBIKOB PEIICHUS MaTEMaTHUECKUX U (DU3HUECKUX
3amau (I1K-4);
-CIIOCOOHOCTBIO TIPEACTABIATh pE3yabTaThl CBOed paboOThI B
YCTHOH M THUChbMEHHOW (opMe B COOTBETCTBUM C HOpMamMu U
MIpaBUJIAMH, IPUHATHIMU B TpodeccroHanbHoM coobmiectse (I1K-6);
3aureno (¢ | OOyuarouuiics nposiBisier komnerenun OIK-1; OIIK-2; OIIK-3
36-61 npouenypoit | OIIK-4 OIIK-6, Ho He B TOTHOM 00BbeMe BXOSIINX B UX COCTaB
caa4yu neictBuil. OOyyaromuiicst MOXKeT JOMYCTHTh HEKOTOPbIE HETOUHOCTH,

Ipuioxkenue 3
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3ayeTa) HerpyObIe OIMOKY, 3aTPYTHATHCS B H3JI0KCHUN MaTepHalia, HO MPaBUIBHO
OTBEYATH Ha 33/1aBaEMbIe €My BOIIPOCHI.
MeHee 36
6aa He 3auteHo | Kommerennmu He chopMHUpOBaHEI

«3aumeno» BBICTABISICTCS OO0YyYarOIIEMYCs,

IpOACMOHCTPHUPOBABIICMY IIOJIHOC, BCCCTOPOHHEC, OCO3HAHHOC IIPaBUJIbBHOC 3HAHHC

IIporpaMMHOIO Mar€puajla MW H3JI0XKHUBIHIEMY OTBET JIOTMYHO, I'PaMOTHO, Y6C,I[I/IT6J'IBHO, T'OTOBOI'O K naaneﬁmeMy HpO(i)eCCI/IOHaJ'IBHOMy

COBCPUICHCTBOBAHUIO.

HpI/I OTBCTC o6yt1a10u11/n71c;1 MOKET OOIYCTUTb HCKOTOPBIC HETOYHOCTH, Hel“p}I6BIe OI_HI/I6KI/I, 3aTPYAHATBCA B CAMOCTOSATCIIbHOM H3JI0OKCHUU
Marcpurajia, HO IMPABUJIBHO OTBCYATL HA 3aJaBACMbIC €MY BOIIPOCHI, B PC3YyJIbTATC HABOAALIUX BOIIPOCOB C IMOMOLIBIO IMPEIIOoAaBaTC/IA UCIPABIIATH

AONYIICHHBIC OIIMOKHU K HETOUYHOCTH.

«He 3aumeno» MoxeT ObITh BBICTaBICHO OOydYaroliemycs, OOHApYKHBIIEMY HEMOJHOE, HEOCO3HAaHHOE 3HAHUE Y4eOHO-TPOrPaMMHOTO
MaTepHaia, JOIyCKarIeMy Ipyopie ommrOKH, HECTOCOOHOMY CaMOCTOSITENIbHO M3JIOKHTH OTBET HAa BONPOC, OTBEYAIONIEMY HETPABWIBHO WM HE
JAroIIeMy OTBET Ha 3a/IaHHbIE BONPOCHL. J[eMOHCTpUpyeMblii YpOBEHb 3HAHUN HE MOXKET OBITh MPU3HAH JOCTATOYHBIM i MpodecCHOHATHHON

EATEIILHOCTH.
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Ipuioxkenue 4
Kpurtepun oieHKH KadecTBa 0CBOEHUS THUCHMILINHBI «O01Ias U HEOPraHUYecKasi XUMHUD)
Onucanue nmokasareJeid 1 KpuTepueB OLEHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux popMupoBaHusi
OCHOBHBIMH DTallaMU (1)OpMI/IpOBaHI/I$I KOMHeTeHI_[I/Iﬁ npu U3y4CHHUU CTYACHTAMU IOUCHHUIIJIMHLBL ABJIAOTCA NOCICAOBATCILHOC q)OpMI/IpOBaHI/IG
pe3yNnbTaTOB 00y4eHHs MO JucHuIuiiHe. Pe3ynbTar arrectannu oOydarolmuxcsl Ha Pa3UYHbIX dTanax (GOPMUPOBAHUS KOMIETCHIIUN MOKa3bIBaeT
YPOBCHB OCBOCHUSA KOMHGTGHLII/II;'I O6y‘-IaIOIJ_II/IMI/IC$I.

Kon PE3YJIbTAT KPUTEPHUU U ITOKA3ATEJIM OHEHNUBAHUWSA PE3YJIBTATA OBYUYEHUSA
KOMIIeTeHIIUH OBYUYEHUS CooTBeTcTBME YPOBHEH OCBOCHHE KOMIETEHHHMM IJIAHMPYEeMbIM pe3yJbTaTaM O0y4YeHHMsi M KPHUTepHAM HX
mo JAUCIHUIIIHHE OICHKMH
(Moxay110) KOMIIETEHIM A TMOPOTOBbI 0a30BbIii NPOJABUHYTHIN
He copMupoBaHa
IIKaJIA 110 TPAAMUMOHHON NATHOAJJIBHOI cucTeMe
HeJ0NYCK | Hey/10BJIETBOPHUTEJILHO | YAOBJIETBOPHUTEJILHO | XOpoLio OTJINYHO
IIKaJ1a 110 0aJ1JIbHO-PEeHTHHIOBOI cucTemMe
0-35 36 — 60 61-380 81-90 91 -100
OIIK-1. 3HaTh: Hesnaer | 3maer u cmocoOeH | 3naer u clHOCOOEH | 3Haer u  cHOCOOEH | 3HaeT u CIOCOOEH
Cnocoben -METO/IbI AHAIN3UPOBATH U | QaHUIM3UPOBAaTh W | aHAIU3UPOBATh U | aHAIN3UPOBATh u
aHAJIM3UpOBaTh | [VTAHUPOBAHMS WHTEPIPETUPOBATH WHTEPIPETUPOBATh | HHTEPIPETUPOBATH WHTEPIPETUPOBATH
u JKCICpUMCHTa, 5 pe3ybTaThI, HO | PE3y/IbTAThI pe3ynbTaThI pe3yibTaThI
uHTEpHpeTnpo | OCTPOCHIA MOACICH JIOIyCKaeT HETOYHOCTH | SKCIIEPUMEHTA,  HO | OKCIIEPUMEHTA.  3HaeT | XHUMHYECKUX
H3y4aeMbIX 00BEKTOB
BaTb METOJIbI npu IJTAaHUPOBAHUM | NTOITyCKAET 3aKOHOMEPHOCTH SKCIIEPUMEHTOB,
PE3yIbTaThl OKCIICPUMECHTA, HETOYHOCTH B | IPOTEKAHUST XUMHUYECKUX | HaOIFOICHAN u
XuMuueckux | ChcTeMarusaiun - u OwmOKH NPH aHAMM3E | pacveraX — CBOMCTB | NMPOLECCOB € YYACTHEM | ysvepeHHIt.
SKCTTEPHMEHTO aHaIH3a u CHUCTEMATU3AINH | BEIECTB. BEIECTB PAsIMYHOM | 3yaer  3axoHOMepHOCTH
B, HaOIIOAeHUI Pe3yJIbTaToB PE3yNbTATOB HPHUPOABI, HO NOMYCKACT | horekaHmst XMMHYECKHX
1 H3MepeHH XUMHYECKOTO OKCIIEPHMEHTA. OTAEIBHBIC  HETOYHOCTH | noneccop, criocoBbi X
OKCIIEpUMEHTA, TpH MX (HOPMYITHPOBKE H PUMEHEHUS npu
HaOIIIO/ICHHIA, OLICHKE YCIOBHH | hemennu  mpakTHYeCKuX
U3MEpEHUil, a TaKkKe TIPUMCHUMOCTI  — STHX | 33713 B obiactu
pe3ysIbTaToB 3aKOHOMCPHOCTEH  HIPH | dyyyiameHTaIbHOM u
pacyeta  CBOWMCTB PCUICHUM  KOHKPETHBIX | yippricanHoit xumuu
XUMHUYECKHX 3a/ad.
BEIIECTB U
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MaTepUajIoB.

YMmers: He ymeer | He ymeer Ymeer pewats | YMmeeT 00OCHOBBIBATh | YMeeT KPUTHYECKU
-IIJIAHUPOBATH HWHTEPIIPETUPOBATD y4eOHbIC 3aJlauM, | BLIOOp CPEJCTB PEIICHUS | aHAJIM3UPOBATh
SKCIIEpUMEHT Ha pe3yJIbTaThl HMUTHUPYIOIINE KOHKPETHBIX 3a/ay | pe3yJabTaThl  OTACIBHBIX
OCHOBE aHa/IM3a OTHOCHTEIIBHO pealbHBIE  CHUTYalluu | IpoQeCcCHOHATEHON JTAIloOB Hay4HbIX Hu
JIUTEPATYPHBIX MPOCTHIX XUMHUECKUX | U3 npaktuku HUP JEATEIbHOCTH HAa OCHOBE | HAyYHO-TEXHOJIOTMYECKUX
JaHHBIX, MPOLIECCOB C TEOPETUYECKUX HCCIIeIOBaHUMN Ha
aHAJIU3UPOBATH U HCIIOJIb30BaHUEM MPEJICTABICHUI MPEAMET UX COOTBETCTBUSA
000011aTh 00IINX TpeCTaBICHUI TPAAULMOHHBIX U HOBBIX | TEOPETUYECKUM
pe3yJIbTaThl Y 3aKOHOMEPHOCTEH, pa3aenoB XUMUHU MPEJCTaBICHUSAM
3KCIIEpUMEHTA, M3y4yaeMbIX B paMKax XHUMUYECKOU HAyKU;
(hopMyTupOBaTH 0a30BBIX XUMHYECKUX yMeEeT MPOBOJUTH MOUCK B
BBIBOJIBI JNUCUUIUINH, YMEET MaTEHTHBIX 0a3ax JaHHBIX
-UHTEPIPETUPOBATH pelaTh TUIOBbIE

pe3ynbTaThl 3aJa4M U3 0a30BBIX

COOCTBEHHBIX KYPCOB XUMHHU

3KCIIEPUMEHTOB U

pacyeTHo-

TEOPETHUIECKUX paboT

C UCIIOJIL30BaHUEM

TEOPETUYECKUX OCHOB

TPaAUILMOHHBIX U

HOBBIX Pa3feiioB

XUMHH

Bnaners: He He Bnaneer HaBelkaMu | Biageetr HaBbIKaMu Bnaneer HaBrikaMu CriocoOeH mpoBecTH
-HaBBIKAMHA BJIAJIECT BOCITPOU3BEACHUS aHaJu3a Hay4Ho- aHaJIn3a Hay4Ho- aHaJIU3 HAy4yHO-
TUIAHUPOBAHUS, OCBOCHHOTO Y4€OHOTO | TEXHHUYECKOM TEXHUYECKOH TEXHUYECKOUN

000011eHHs Marepuaa 1o nHGOPMAITUH 110 uHGOPMAIMH 10 00IUM | UH(pOPMAIMH IO 0OLIUM
pe3yJIbTaToOB OCHOBHBIM o0mmMM paszzenam pasznenaM XUMHH, HO pasznenaM XUMHH U
aHanm3a XUMHYSCKUM XHMHH, HO JIOITyCKAET HETOYHOCTH TpaMOTHO

JTUTEPATYPHBIX JMCIUAIITMHAM HUCIBITHIBAET TIpU MHTEPIIPETAITIN WHTEPIPETUPOBATH
JTaHHEBIX, 3aTpyAHEHHUS MIPU UX OTHENBHBIX PE3YJBTATOB | PE3YyJIbTaThl OTAEIBHBIX
COOCTBEHHBIX MIPUMEHEHUU K pabot B 3TanoB padoT ¢
3KCIIEPUMEHTAIBHBIX PELIEHHIO PeaIbHBIX npodeccuoHaabHON MIPUBJICYEHUEM CBEJICHUM
U PacyeTHO- 3a1aq chepe aesITeIbHOCTH Y3 TPAJIUIIMOHHBIX U

TCOPCTUYCCKUX pa60T

HOBBIX Pa3[icJIOB XUMUHU
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XAMHUYECKON
HaIPaBIEHHOCTH
OIIK-2. 3HaTh: He 3naer | He 3Haer oOurue 3HaeT 0 Merojax | 3Haer CTaHIApTHBIC | 3HACT HECTAHIAAPTHBIC
Crocoben -OCHOBHBIC  IIpaBHJIA npaBuiIa 6€30MacHOTO | TIAHUPOBAHUS METONIbI  TUTAHUPOBAHUSI | METOJIbI IJIAHUPOBAHUS
IPOBOIHTB C MIPOBEICHUS oOpareHus ¢ JKCIIEPUMEHTA, 0 | DKCIIEPHMEHTA, UMEeT | DKCIIepPUMEHTa
coboIeHneM | XUMIYECKOro peakTuBaMHu " CYIIECTBYIOIIUX obmiee mpencraBieHne o | Mimeer mpencraBieHue o
HOPM TEXHUKH JKCIEPUMEHTA c CrocoOBI METOAax CYLIECTBYIOINX METOAAX (heHOMEHOIOTHYECKUX U
6630 1ACHOCTH coOJfoIeHreM  HOPM MIPEJICTaBICHUS MOJICTTHPOBAHHS MOJIETTUPOBAHUS CBOMCTB | MaTEMaTHUECKUX MOZEIISX
. TEXHUKH pe3ynbTaToB CBOWCTB (SIBJICHWM) H | (SIBJICHHIA) u UxX | B XUMHUHN u
XUMHICCKIH 0e30macHoCTH, IKCTIEPUMEHTA. UX  HCIOJB30BAHUU | UCTIONB30BAHUH NpY | MaTepUaIOBEICHNH,
OKCHCPUMCHT, | pymouas CHHTE3, 3HaeT OCHOBHBIE Npd  HUHTEPHpETAlUH | HHTEPIPETAUH MIPEJICTARIISICT
BKiIlo9ad aHaJN3, U3y4eHHE MPUEMBI U METO/IBI IKCIIEPUMEHTAIBHBIX | SKCIIEPUMEHTATbHBIX BO3MOYKHOCTh ux
CHHTC3, CTPYKTYpPBl U CBOMCTB IIPOBEICHUSA JaHHBIX. JIAHHBIX HCIIOJIb30BaHUSA npu
aHanus, BEIICCTB u IKCTIEPUMEHTA. UHTEPIPETAIIUU
W3YYCHUC MaTepuasoB, AKCMIEPUMEHTATBHBIX
CTPYKTYpPBI U HCCIICIOBAHNC JaHHBIX
CBOIICTB OpoIeccoB € HUX
BEIIECTB U ydacThem
MaTepHasIoB, Ymers: He ymeer | He ymeer npoBoauTh YMeer miaHupoBaTh YMeeT m1aHupoBaTh YMeer  caMOCTOSITENIBHO
pccaenopanpe | “CHHTC3HPOBATh omwo-u OTJIeNTbHBIE DTAIbI OCHOBHBIE ATaITbI IUTAHUPOBATh ~ OCHOBHBIC
BEIECTBA U JIBYXCTaIUHHBIN SKCIEPUMEHTAIBHBIX | SKCIIEPUMEHTAIBHBIX 3Tarbl
EEOHZCCCT?;; MaTepHabl pasHoi CUHTE3 10 5 paboT c yquO‘lJVI pabot ¢ y‘ieTO\I’VI SKCIIEPUMCHTAIBHBIX
y4 HPHPOJIBI npeiaraeMon peKoMeHmarui pexomMeHnanui paboT Ha OCHOBE aHajm3a
e —— METOZMKE € BEIXOZIOM | CHICLIAHCTa Oonee crielHaeTa Oonee JUTEPaTYPHBIX JAHHBIX O
S — IEJIEBOTO TIPOIYKTa BBICOKOH BBICOKOW KBaJTU(PHUKAIMK, | pe3ylbTaTax  H3y4YeHHs
menee 50% ot KBaTM()MKAIINU, YMEET | YMEET BEHISBIISTH YACTHHIE | aHAJIOTHYHBIX OOBEKTOB,
METOZHK, 3asBJIEHHOTO B CaMOCTOSITETTLHO 3aKOHOMEPHOCTH Ha YMEET CTPOHUTH THIIOBBIC
~IPOTHOSHPOBATE METO/IMKE; aHaJIH3 pacmdpoBEIBaTh OCHOBE aHaJn3a MOJIENIA  JUISL  OTIMCAHUS
PasBUTHC I OLCHKY MOJYYEHHOT'O MOJTy4aeMbIe COBOKYITHOCTH AKCIIEPUMEHTAIBHBIX
aBApHIHBIX CHTyalni BEIIECTBA OJIHUM U3 9KCIEPUMEHTAJIbHBIC | MTOJIyUYEHHBIX JTAaHHBIX u
C HOSHIMH CTaHIaPTHBIX JTAHHBIC U JKCIIEPUMEHTAIBHBIX MIPOrHO3UPOBAHUS
MCTONIOIOTH pUCKa. METO/I0B, JOITYCKAET COIIOCTABJIATh UX C JAHHBIX U SIBIGHHA U CBOWCTB,
OTJIENIbHEIE OIUOKN JUTEPATYPHBIMU (hopMynMpoBaTh YacTHBIC | JE€NIaTh 000CHOBaHHbBIC
npu 0pOPMIICHUH JAHHBIMHU BBIBO/IbI BBIBOJIbI O MPUMEHUMOCTH

IIPOTOKOJIA

MOJIEJIM K IIOCTaBJIEHHOM
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IKCIEPUMEHTA 3amaye
Baanern: He He Bnageer 6a3oBeiMu | Brageer 6a30BbIMHU Braaneer BrnaneeTr naBpIKaMu
-METOIAMU BIIAI€ET HABBIKAMH CHHTE3a, HaBBIKAMH OrpaHUYCHHBIMH TUTAHUPOBAHUS TUIIOBOTO
MIPOBECHUS UICHTU(DUKALH 1 TUTAHUPOBAHUS U HaBBIKAMU 9KCTICPUMEHTA, aHaIH3a U
CTaHJAPTHBIX U3y4EHHs CBOMCTB aHaJM3a Pe3y/IbTaToOB | IUNITAHWPOBAHUS, aHAIM3a | OOOOIICHUS €ro
onepaLuu uIs HECJIOKHBIX BEIIECTB THITOBOI'O U pe3yJIbTATOB THIIOBOTO | PE3YJIbTATOB
onpeieNens 9KCIIEPUMEHTA IKCIIEpPUMEHTA
XHUMHYECKOTO i
¢dazoBoro  cocraBa
BCIIICCTB u
MaTepuajioB Ha WX
OCHOBE.
OIIK-3. 3HATh: He smaer | He 3maer ocHoBHbIE | 3HaeT OCHOBHBIE | 3HaeT OCHOBHBIE | 3HaeT OCHOBHBIE
CrocobeH - TEOPETUYECKHUE U CIIOCOOBI CIIOCOOBI CIOCOOBI MPUMEHEHHUsI | CIIOCOOBI  MTPUMEHEHUS
[PUMEHSTH MOTYIMIIUPUUYECKHE MIPUMEHEHUS MIPUMEHEHUS pacyeTHo- pacyeTHo-
pac4eTHoO- MOJEH TIPU pacyeTHo- pacyeTHo- TEOPETUYECKUX TEOPETUYECKUX
TeOpeTHYeCKre | PEIICHUH 3a/1a4 TEOPETUYECKUX TEOPETUYECKUX METOJIOB ISl U3YYEHHS | METOJIOB U1l U3YYEHHUS
METO/IbI JUTS | XUMHUYECKOU METOJIOB JIIsSL | METOHOB JJIS | CBOMCTB  BEIIECTB M | CBOMCTB  BEIIECTB U
M3y4YEHUs HaIpPaBJIECHHOCTH W3y4YECHUS  CBOWCTB | M3yY€HUsS CBOWCTB | MPOLIECCOB c HX | IPOLIECCOB c 1504
CBOICTB BEIIIECTB. BEIILIECTB. YYaCTHEM. y4acTUEM c
BEILIECTB n HCIIOJIb30BaHUEM
MpOLECCOB € COBPEMEHHOMN
HUX Y4YaCTHEM C BBIYHCIIMTCIIFHOM
HCIIOJIb30BaHUE TEXHHKH.
M
COBPEMEHHOIT | YMeTh: He ymeer | Ymeer B 0bwem VYMeeT NpuUMeHATh | YMeeT IPUMEHSTh YMeer B 110J1HOI Mepe
BbIUMCIUTENbH | ~MCIIOIB30BATh HCIOJIB30BATh pacyeTHo- pacyeTHo- UCIIOJIb30BaTh
Ol TEXHUKH CTaHIapTHOE CTaHIapTHOE TCOPECTUYCCKUEL TCOPETUYCCKHUE METObI | CTAHAAPTHOC
1IPOIPaMMHOC IIPOrpaMMHOC METOBI 1JIs JUISl U3Y4EHHMS CBOMCTB | IPOrpaMMHOE
obecrieueHue npu obecrieueHue npu U3y4YECHHUS CBOMCTB BEIIECTB M IPOLIECCOB ¢ | OOECTIEUeHHe IpU
pEeLIeHNH 3a1a4 peleHnu BEIIECTR. UX y4aCTHEM. peuieHnu 3aaa4
XHUMHYISCKOM OTPAHUYEHHOTO XHUMHYISCKOMN
HaIpaBJICHHOCTH Kpyra 3aj1au HaIIPaBJIECHHOCTH
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XUMHYECKOU
HAIPaBJIEHHOCTH
Baanern: He He Bnaneer B monHoii | Bnaneer HekoTopeiMu | Brnageet xopoio | Biageer B momHOW Mepe
-OCHOBHBIMU BIIAJEET mepe HaBbIKAMH | METOAAMH PELICHUS | METOAAMU peuieHus | METOOaMH peleHus
METOJaMHU pPEUICHUS paboThI C | 3amay XMMHYECKOH | 3a1a4 XUMHUYECKOH | 3amau XUMHUYECKOU
3a/1a4 XUMUYECKON HpOrPaMMHBIM HAIIpaBJIIEHHOCTH C | HAIIpaBJIIEHHOCTU C | HaNpPaBIEHHOCTH c
HAIIPaBJIEHHOCTU C 00eCreuCHHeM  IPH | ycrIoNb30BaHUEM HCTI0JIb30BaHUEM HCII0JIb30BaHUEM
HCTIOJIb30BAaHUEM pasin4HbIX pacdCTax | criequalM3UpPOBAHH | CIENUAIIM3UPOBAHHOTO | CIIEHUATM3UPOBAHHOTO
CHEUUAIIU3UPOBAHH XUMHYECKOH Oro MOpOrpaMMHOTO | IPOrPAMMHOTO MPOTrPaAMMHOI0
Or0 IPOrPaMMHOTO HaIpaBJICHHOCTH obecrieueHus obecrieueHus obecrieueHus
obecrnieyeHus
OIIK-4. 3unartn: He 3naer | He 3HaeT OCHOBHBIX 3HaeT He B MOJIHOU 3HaeT XOpoIo MPUEMbl | 3HAET B MOJHON MEpe
CnocobeH -CII0COOBI NPUEMOB Mepe CIIOCOOBI IJIAaHUPOBAHKUE pabOThl | IPUEMBI IIJITAHUPOBAHUS
[UIAHUPOBATH MHTCpHpETaliui HMHTCpHIPCTAalliH MHTCpHOpETaliiu XUMHUYECKOU SKCIICpUMCHTA
paboThl pe3ynbTaToOB pe3yJIbTaTOB pe3ynbTaToB HAIpPaBJICHHOCTH, XHUMHYCCKOHN
XUMHUYECKOU XUMHUYCCKHUX XMMHYCCKHUX XUMHYCCKHUX crocoObl 00paboTKkK 1 | HAIIPaBJICHHOCTH,
HAaIPaBICHHOCT | HAOIIOIEHHH C HaOJIIOICHA ] HaOIroAeHN I UHTEPIIpEeTaluU crnoco0bl 00paboTKU U
H, 00pabathl- HCIIOJIE30BAHNEM HOJTyYEHHBIX UHTEPIIPETAIINN
BaTh U buznueckux pEe3yJIbTaTOB. MOTYy4YCHHBIX
MHTCPHPETUPO | 3aKOHOB U PE3yIbTaTOB C
BaTh IIPEJCTaBICHUI HCTI0JIb30BaHUEM
MOJIYYEHHBIE TEOPETUYECKUX 3HAHUHI
pe3yabTaThI C U IPaKTUYECKUX
HCTIOJIB30BAHUE HABBIKOB PEIICHUS
M MaTEMATUYECKUX U
TEOPETHUECKUX bu3nIecKuX 3a1ad.
3HAHWUHI U Ymern: He ymeer | Ymeer numb 4acTU4HO | YMeeT IPH MOMOIIHU YMeeT caMOCTOSTENBHO YMeeT B IOJIHOM Mepe
MPaKTHYECKUX -00pabaThIBaTh o0OpabaTsIBaTh KOJUIET o0OpabaTbIBaTh CaMOCTOSITEITEHO
HABBIKOB DKCIIEPUMEHTAILHBI SKCIEPUMEHTaNIbHBIE | 00pabaThIBaTh OKCIIEPUMEHTANILHBIE o0OpabaThIBaTh
peIIeHus € Ja”HHbIe JTaHHBIE XUMUYECKOW | IKCIICPUMEHTAIIBHBI | TaHHBIE XUMUYECKOMN OKCIIEpUMCHTAJIbHBIC
MaTreMaTuueck | XMMHUYECKOMN HaIIPaBJICHHOCTH C € JaHHbIC HaIPaBJICHHOCTH C JTAHHBIE XUMHYECKON
X U HAIPaBJIEHHOCTH C HCTI0JIb30BaHUEM XUMHYECKON HUCTIOB30BAaHUEM HaIIpaBJICHHOCTH C
HUCIIOJIB30BaHUEM CTaHJAPTHBIX HaIlpaBJICHHOCTH C CTaHJAPTHBIX HCIIOJIb30BaHUEM
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(hU3UIECKUX CTaHJAPTHBIX croco0oB HCIOJb30BaHUEM crmoco0oB CTaHJapTHBIX CIIOCOOOB
3aja4 crmoco6oB anmnpoKCUMaIuu CTaHJAPTHBIX arrmpoKCUMAaLKU armnpoKCUMAaLIMKU
anmnpoKCUMAaIun YHUCIIEHHBIX croco0oB YHMCIICHHBIX YUCIICHHBIX
YHUCICHHBIX XapaKTEPHUCTHK. anmpoOKCUMaLK1 XapaKTEPUCTHK. XapAKTEPUCTHUK.
XapAKTEPUCTHK. YHMCIIEHHBIX
XapaKTEPUCTHK.
Baagers: He He Bnanmeer 6a3oBeiMu | Brageer yactuuno Brageer xopomo Bnaneer B nonHoil Mepe
-0a30BBIMH BJIaJICET 3HAHUSIMHU B 00J1acTH | 0a30BBIMU 0a30BBIMH 3HAHHSIMU B | 0a30BBIMH 3HAHUSIMU B
3HAHUSIMH B MaTeMaTUuKU 3HAHUSMU B 00/1aCTH MaTEMAaTHKHU U | 00JIaCTH MaTEMATUKU U
obnactu obnactu ¢busuku npu bu3uky npu
MaTeMaTUuKU u MaTeMaTHuKU U IJIAHUPOBAHUM padOT MJIAaHUPOBAHUM padOT
¢uzuku pu ¢bu3uKK pu XUMHUYECKON XUMUYECKOU
TJIAHUPOBAHUU IUIAHUPOBAHUU HAIPaBICHHOCTU HANpaBJICHHOCTH;
paboT XUMHUYECKOU paboT XUMUYECKOU
HAPaBJIEHHOCTH HAIPaBJIECHHOCTH
OIIK-6. 3HATB: He 3naet He 3naet 3HaEeT ¢ ITIOMOIILIO 3HaeT XOpoIo CIIOCOOBI | 3HAET B IOJIHOM Mepe
Cnocoben -CITOCOOBI cTaHAapTHBIE GOPMBI | KoJLIEr CIIOCOOBI TIPECTABIEHUS CIIOCOOBI
Hpe JICTaBJIATH HpeI[CTaBJ'IeHI/IS[ HpCI[CTaBJ'IeHI/ISI HpC}lCTaBJ'IeHI/ISI pe3YJ'[I)TaTOB pa60T1,1 B Hpe,)ICTaBJ'IeHI/ISI
PE3yIbTaThl PE3yJIbTaTOB PE3yJIbTAaTOB pa6OTBI PE3yIbTAaTOB BHJI€ OTYETA 110 PE3yIbTAaTOB pa6OTLI B
cBOel paboTel | pabOTHI B BUzIE B BUJIE OTYETA. paboTHI B BUJIE cTaHgapTHOU opme B | BUJIE OTYETA IO
B YCTHOM U OTYeTa 110 oT4era o COOTBETCTBHMH C HOpMaMHu | CTaHJIAPTHOH dopMme B
MMUCHbMEHHOM CTaHJapTHOU (hopme CTaHIapTHOU (hOpMe | U NPaBUIAMH, COOTBETCTBHHU C HOPMAMHU
(l)opMe B B COOTBECTCTBUH C B COOTBECTCTBUH C HpHHﬂTBIMI/I B u HpaBI/IJ'IaMI/I, HpI/IHHTBIMI/I
COOTBETCTBUM | HOPMaMu HOpPMaMHU U po(heCCUOHATIBHOM B IPO()eCCHOHAIBHOM
¢ HOPMAMH I IpaBUIIAMH, IpaBUJIaMH, cooOrecTBe cooOriecTBe
MPABHTAMI, MIPUHSATHIMY B MPUHATHIMH B
IIpHHATHIMY B poheCCHOHATIBHOM mpohecCuOoHaTBbHOM
co00IIeCTBE C000IIeCTBE
npogeccronan YMeTh: He ymeer | Ymeer nuiub VMeer ¢ noMOIIbI0 YMeer caMOCTOSTEILHO YMeer B OTHOU Mepe
bHOM -IIPEACTABIIATh YaCTHUYHO, KOJIJIET MPEICTaBIISITh CaMOCTOSITEITHHO
coobmiecTBe Pe3yIbTaThl pabOTHI HCIIBITBIBACT MIPEACTABIIATE pe3yabTaThl paboTHI B OpCACTaBIISAITh
B BUJIE TE3UCOB 3aTpyHCHUA IIpU pe3ynbTaThl paboThl | BHiEe TE3UCOB JOKIana | PE3YJIbTaThl pabOTHI B
JIOKJIaJla Ha HPEACTABJICHNN B BUJIE TE3UCOB Ha PYCCKOM SI3BIKE B BHJIE TE3UCOB JIOKJIA/1a
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PYCCKOM A3BIKC B

pe3yNIbTaTOB PabOTHI

JOKJIaZa Ha

COOTBCTCTBHUHU C

Ha PYCCKOM S3BbIKC B

COOTBETCTBUU C B BH/JIE TE3UCOB PYCCKOM SI3bIKE B HOpMaMu U COOTBETCTBUU C
HOpPMaMH 1 JIOKJIa7ia Ha PYyCCKOM | COOTBETCTBHH C IpaBUJIaMH, HOPMaMH | TMPaBUJIAMH,
npaBujIaMu, SI3bIKE B HOpMaMH 1 MPUHATHIMU B MPUHSITHIMU B
MIPUHSATHIMH B COOTBETCTBHUU C MpaBUJIaMHU, XUMHUYECKOM XUMHUYECKOM
XUMHYECKOM HOpMaMHU U NPUHSATHIMU B cooOmiecTse cooOmiecTse
COO0IIIeCTBE MpaBUJIaMU, XUMHUYECKOM

IPUHSTHIMU B cool1ecTse

XUMHUYECKOM

COOOIIECTBE
Baaners: He He Bnaneer HaBbikamMu | Bianmeet B 00mem Bnagneet xopoiio Bnaneer B monHoit Mepe
-HaBbIKaMU BJIaccT Hpe?,eHTaIlI/H/I 110 HaBBIKaAMU HaBbIKaMH Hpe3eHTaHI/II/I HaBbIKaMH Hpe3eHTaHI/II/I

MPE3EHTALNH 110
TeMe paboTHI B
YCTHOU U
MUCBMEHHOH (opMe B
COOTBETCTBHHU C
HOpPMaMH U
npaBHIaMH,
MIPUHATHIME B
npodeCcCHOHATEHOM
Ccoo01IeCTBE

TeMe paboTHI B
YCTHOM.

MPE3EHTALMH 110
TeMe paboTHI B
YCTHOU U
MUCBbMEHHOH (hopMe B
COOTBETCTBHH C
HOpPMaMH U
npaBHIaMH,
MIPUHATHIMH B
npodeCcCHOHATEHOM
coo01IeCTBE

10 TeMe paboTHI B
YCTHOM U MUCBMEHHOMN
(hopMe B COOTBETCTBHU C
HOpMaMHU U IIpaBUIaMU,
IIPUHATBIMU B
npodeccrnoHaIBHOM
cooOrecTBe

10 TeMe paboTHI B
YCTHOW U MUCBMEHHOMN
(hopMe B COOTBETCTBHU C
HOpMaMU U IIpaBUJIaMU,
IIPUHATBIMU B
npodeccnoHaTbHOM
cooOriecTBe







