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1 Henb 1 3a1a41 OCBOEHUS TUCLUILIMHBI.

[IporpaMma IUCHUIUIMHBI CcOCTaBieHa Ha ocHoBe TpeboBanuit OI'OC BIIO mo
Hanpasiiennto noarotoBku 04.03.01 Xumwms. [Ipennaznadena s OakanaBpoB, OOy4YarOIIMXCS
1o nporpamMmaM «Heopranuueckast XUMHsI 1 XUMUSI KOOPAWHALMOHHBIX COEUHEHUID, «XUMUs
OKPYKAIOIIEH CPe/Ibl, XUMHUSCKast IKCIIEPTHU3a B SKOJIOTHYECKass 0€30TIaCHOCThY (TIEPBBIH T'OT)

Lenb ocBoeHus nucHUIUIMHBL:  Llenpio 0CBOEHUS AUCUMILIMHBI SBJISETCS TEOPETHUYECKas
U MIpaKTUYecKas MOATOTOBKA CTYACHTOB 10 OCHOBHBIM ((yHJAaMEHTaIbHBIM) pa3iesiaMm oOmien u
HEOPraHUYECKOM XMMHUH C YUETOM COBPEMEHHBIX TEHACHLIUN pa3BUTHUSI XUMUUYECKON HAyKH, UTO
oOecrieunBaeT pemeHne 3aaa4 Oyaymniei mpohecCHoHaNbHON AeITEeTbHOCTH.

3anaun: 3aauaMy HEOPraHUYECKOM XUMUH SIBIISIFOTCSI U3yUEHUE:

- COBPEMEHHBIX MIPE/ICTABICHUI O CTPOEHUH BEUIECTBA, O 3aBUCUMOCTH CTPOEHUS U CBOMCTB
BEIIECTB OT MOJIOKEHUS COCTABIISIONINX UX 2JIeMeHTOB B [lepruoanueckoil cucreme u
XapakTepa XUMUYECKOU CBA3H;

- IPUPOJIbl XUMHUYECKUX PEAKIUi, UCTIOIb3yEMbIX B IPOU3BOJICTBE XUMUYECKUX BELIECTB U
MaTepHUaIoB, KWHETUYECKOTO U TEPMOIUHAMHUYECKOTO TIOJIX00B K OTUCAHUIO XUMUYECKUX
MIPOLIECCOB C LIEIBIO ONTUMU3ALMY YCIOBUI UX MPAKTUYECKOH peanusaiuy;

-BaXHEHIINX CBOWCTB HEOPraHMYECKUX COCTMHEHNN U 3aKOHOMEPHOCTEN UX U3MEHEHHUS B
3aBUCHMOCTH OT TIOJIO’KEHUS COCTaBIISIOUINX UX AJIeMeHTOB B [lepuoanueckoit cucreme.

2 Mecro nucuumiunbl B ctpykrype OOII BITO
JucnumnimHa OTHOCHTCS K 00si3aTenbHOM yacTH ydueObHoro mukia — b1.0.06.01 momynb
«XUMHUS» U OCHOBBIBAETCS HA 3HAHUAX, HABBIKAX U YMEHUSX, MPUOOPETEHHBIX B pE3yJbTaTe
OCBOCHHUS XHMHHM, (QU3UKM W MaTeMaTHKd B CpelHed MIKoje. YCHEIIHOMY OCBOCHHIO
JTUCLHMIUIMHBL COMYTCTBYET NapajulebHOEe H3ydeHHe (U3UKH U MaTeMaTHKU Kak 0a30BBIX
€CTECTBEHHOHAYYHBIX JTUCIUIUIHH.

N3yuenune nucuummnbl «Heopranuueckas XuMHUsS» KakK NPEAIIECTBYIOMIEH COCTaBIsET
OCHOBY JaJbHEHIIEr0o OCBOEHUS CIEAYIOIIUX AUCHUILIUH: « «Puznyeckas U KOJUIOMAHAS
XUMHUS», «AHATUTUYECKAST XUMHUSD.

N3ydeHnue qaHHOW JUCHMITIMHBI HAIIPABIEHO HAa OCBOEHUE 000OIIEHHBIX TPYJOBBIX PYHKIINUN

3 TpeOoBaHus K pe3yJibTATAM OCBOCHHUS COAEP:KAHUS AUCIUIIUHBI
3.1.DnmeMenThI 001IEeKyIbTYpHO-TIpoeccronanbubix kommereHui (OI1K),
(dbopMHUpYyEeMBIX JaHHON AUCHUIIITMHON
OIIK-1.1. CucremarusupyeT M aHAIM3UPYET PE3yIbTaThl XUMHYECKUX 3SKCIEPUMEHTOB,
HaOIIOICHUI, U3MEPEHUH, a TAK)KE PE3YNIbTAThl PACYETOB CBOMCTB BEILIECTB U MaTepUATIOB;
OIIK-1.2. CnocobeH OCyIIECTBIATh MOUCK AITOPUTMOB pEIICHUs MPOOIEMHON CUTyalluu Ha
OCHOBE  JOCTYNHBIX  HCTOYHMKOB  HMHQOpMAlMM C  MPUMEHEHHEM  COBPEMEHHBIX
UH(OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX CPEJICTB U TEXHOJIOTUH;
OIIK-1.3. ®opmynupyeT 3akiIOYeHUS U BBIBOABI MO pe3ylbTaTaM aHaiu3a JUTEPaTyPHBIX
TAHHBIX, COOCTBEHHBIX HKCIEPUMEHTAIbHBIX M PACUETHO-TEOPETUYECKUX PabOT XUMHUYECKOM
HaIpaBJIEHHOCTH;
OIIK-2.1. PaGotaer ¢ XHMMHUYECKHMHU BEIIECTBAMH C COOJIIOAEHUEM HOPM TEXHUKHU
0€30IMacHOCTH;
OIIK-6.1. TIlpexacraBnsieT pe3ynbTaThl pabOThl B BUAE OTYETa MO CTaHAApTHOW dopme Ha
PYCCKOM S$I3BIKE;

3.2.Pe3ynbTarsl 00pazoBanus, GOPMUPYEMOTO JAaHHOU JUCHIUTUIMHON
3.2.1.B pe3ynbTare 0CBOCHUS JUCLHUILUIMHBI 00Y4atOIUIACS TOJIKEH 3HATh:
-OCHOBBI COBPEMEHHBIX TEOpHUiIl B 00J1aCTH HEOPraHUYECKONH XUMHH M CIIOCOOBI MX MPUMEHEHUS
JUISL PELICHUs] TEOPETUUYECKUX U PAKTUYECKUX 3a]a4 B JIIOOBIX 00JaCTIX XUMHH;



-OCHOBHBIE MTOHATHUS U 3aKOHBI XMMUU, TEPMUHOJIOTHUIO U HOMEHKIIATYPY BaXKHEHIITUX
XUMHYECKUX COCINHCHMIA;

- COBpPEMEHHbIE MTPEICTABJICHHS O CTPOCHUH aTOMOB, MOJIEKYJI M BELIECTB B Pa3IMUHBIX
arperaTHbIX COCTOSIHUSX;

- IPUPOAY ¥ THUIIBI XUMUYECKOMN CBS3H;

- METOJOJIOTHIO MPUMEHEHHS TEPMOJMHAMUYECKOTO M KMHETHYECKOTO MOJX0JI0B K OMHUCAHUIO
XUMHUYECKUX MPOIIECCOB;

- crienu UKy CTPOSHUS ¥ CBOKWCTBA KOOPAMHAIIMOHHBIX COCAMHCHHUIA;

-XapaKTEPUCTUKY AIEMEHTOB U UX BOKHEUIIIUX COCTUHEHUH,

- 3aKOHOMEPHOCTH M3MEHEHUS (PU3UKO-XMMHUYECKUX CBOWCTB MPOCTHIX U CJIOKHBIX BEIIECTB B
3aBUCHUMOCTH OT TOJIOKEHHUS COCTABIISIONINX MX 3JeMeHTOB B [lepuoanueckoii cucreme;

- OCHOBHBIE TIPaBUJIa OXPaHbI TPYAA U TEXHUKH 0€30MacHOCTH MpHU paboTe B XUMHUYECKOI
naboparopuu

3.2.2.B pe3ynbTaTe OCBOCHUS IUCHUIUINHBI 00Y4aromUnics JOHKEH YMETh:

-CaMOCTOSITEJIbHO CTaBUTh 3aJady MCCIEIOBaHUS B  XMUMHYECKUX CHCTEMaX, BBIOMpaTh
ONTUMAJIbHBIC MYTH W METOJbI PEIICHHs] TOMOOHBIX 3a7a4 KakK JKCIEPUMEHTANbHBIX, TaK W
TEOPETUIECKUX;

-00CyKJIaTh PEe3yNbTaThl MCCIEIOBAHWUN, OPUEHTHPOBATHCS B COBPEMEHHOHM JHTEpaType o
HEOPraHMYeCKOW XMMHUH, BECTH HAYYHYIO JUCKYCCHIO TIO BOIIPOCaM HEOPTraHUIECKON XUMHH.
paboTaTh C XUMUYECKUMH PEaKTUBAMH, PACTBOPUTEIISIMHU, Ta00PATOPHBIM XUMHUYECKUM
000pyI0BaHUEM;

- TIPOM3BOJUTH PACUETHI, CBSI3aHHBIC: C MIPUTOTOBICHUEM PACTBOPOB 3aJaHHOU KOHIIEHTpPAIIWH,
OTpe/ieJICHUEM TEPMOJIMHAMHYECKIX U KHHETHYECKHX XapaKTEPUCTHK XUMHYECKUX MPOIIECCOB,
OTIpE/ICTICHUEM CTEXHOMETPHUH XUMHUYECKUX PEaKIMi, OMpeeIeHHUEM YCIOBHH 00pa30BaHUs
0CaJIKOB TPYTHOPACTBOPUMBIX BEIIECTB U JIp.;

- WCTOJIb30BaTh MPUHIUIN MEPUOAUYHOCTH H [lepromnyeckyro cucteMy Ui TpeIcKa3aHus
CBOMCTBA MPOCTHIX M CIIOKHBIX XUMHUUECKUX COSTUHEHUN U 3aKOHOMEPHOCTEHN B UX U3MEHEHUU;
- IPOBOJMUTH IPOCTOM Y4eOHO-HCCIIEOBATEIHCKUN AIKCIIEPUMEHT Ha OCHOBE BJIaJICHUS
OCHOBHBIMH TMPUEMaMH TEXHUKH pabOT B JIAOOPATOPHH;

- IPOM3BOJIUTH OIEHKY MOTPEITHOCTEH Pe3yIbTaTOB (PU3UKO-XUMHUUYECKOTO IKCIIEPUMEHTA;

- oopMIIATE pe3yNbTaThl AKCIIEPUMEHTAIBHBIX W TEOPETHYECKHX pPaboT, (GopMyaupoBaTh
BBIBO/IBL.

3.2.3.B pe3yabTaTe 0CBOCHUS TUCIUILIMHBI 00YJArONTUHCS TOJKEH BIAJCTh:

-OCHOBHBIMH ITPUEMAMHU MPOBEACHUS (HU3UKO-XUMHUYECKUX U3MEPEHUH;

-METOJIaMH KOPPEKTHOM OIICHKH MOTPEITHOCTEH MPHU MPOBEACHIUN XUMHUECKOTO SKCIICPUMEHTA;
- TCOPETUYCCKUMH METOJAaMH OIHMCAaHMsI CBOWCTB IPOCTBIX M CJOXKHBIX BEIIECTB Ha OCHOBE
AJICKTPOHHOTO CTPOCHHMS HMX aTOMOB M TOJIOKEHHS B lleprogudeckoidl cUCTEeME XUMHUYECKUX
9JIEMEHTOB;

- JKCHEPUMEHTAIBHBIMH METOJAMHU OIPEICICHUS XHMHYECKHMX CBOWCTB W XapaKTEPUCTHUK
HEOPraHMYECKHX COCAMHEHUH.

4 Conpep:kaHve M CTPYKTYpa AMCHMIUIMHBI «Heopranuueckas XuMus» I€pEUeHb
OLICHOYHBIX CPeICTB M KOoHTposmpyeMbix komnereHuui: OIIK-1.1; OIIK-1.2; OIIK-1.3 OIIK-
2.1 OIIK-6.1.

4.1 Copeprxanue pa3aenoB AUCHUTUIHHEI (JIekis)
Tabnuia 1. TeMbl TeKIHOHHBIX 3aHATHHA

pas-
aena

Haumen | Conepkanue paszzaena Kon Haunmen
OBaHHUE KOHTPOJIUPY | OBaHUE
paznena eMoi OLIEHOYH




(Moyns) KOMIIETEHIIU | OTO
u (Wwm ee | CpeacTB
YacTH) a
2 3 4
1. [Ipeamet u 3amaun xumuu. Mecro xumuu B cucreme | OIIK-1.1;
«XuMus | ecrecTBeHHbIX Hayk. Ilpeamer wu 3amaum  xumuu. | OIIK-1.2; Kosmnok-
KaK OcHoBHbIE 3a7aud CcOBpeMeHHON Heopranuyeckou | OIIK-1.3; BUYM,
HayKa. xumuu.  CoBpemeH-Hble  HampaBiaeHus  pasButus | OIIK-2.1; KOMIIBIO
Crpoenu | xumuyeckoil Hayku. Xumudeckass ¢opma nswkenus | OIIK-6.1 -TEpHOE
e Marepuu. XUMHS KaK CHCTEMA 3HAHWWA O BEIIECTBAX — TECTUPO
BEIIECTB | UX COCTABE, CTPOEHUHU U XUMUYECKON CBS3H. -BaHUe
a» 2. ATOMHO-MOJEKyasipHOEe  ydueHue. (OCHOBHbIE
CoBpeme | XUMUYECKHE TMOHATHS: aTroM, MOJIEKYNla, IPOCTOe
HHBIE BEIIECTBO, XUMHUYECKOE COCAMHEHUE. XUMHUYECKUU
npobseM | anemeHT. M3oTomnbl. ATomHast 1 MosekymnsipHasi Macca.
bl Moub, MomnsipHas Macca, MOJIApHas KOHIEHTpaIus
HEopraH | BelIecTBa.
nyec- OcHOBHbIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO yYEHUSI.
KOU 3aKOHBI: COXpaHEHMUS, KpaTHBIX OTHOILIEHUH,
XMUMHH. | IOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOILIEHUH. 3aKOH

ABoraapo. 3akoH  3KBHBaJeHTOB.  CoeauHEHUd
ITOCTOSTHHOTO M MIEPEMEHHOIO COCTaBA.

T"azoBple cucteMbl. I'a3oBble 3akoHEI. MacanbHBIN

ra3. YpaBHenue Mengeneesa —  Kianeitpona.
[TapumansHOE naBieHUE ra3a B CMECH, OTHOCHTEIbHAA
IJIOTHOCTB T'a30B.
3. CtpoeHue aTomMa M AJIEKTPOHHBIX 00OJIOUYEK aTroma.
DKCIEpUMEHTAIIbHBIE OCHOBBI COBPEMEHHON TEOpUU
CTpoeHHusi aTtoma. Sapo U 3JIeKTpoHHas 000JI0YKa.
[Inanerap-mas Moxaenp aroma M Hocryiaatel bopa,
MIPOTUBOPEUUS MOJEIIH.

Jyanusm B mNOBeIeHMM MUKpodacTull. BonHoBas
MpUpOJIa DIIEMEHTAPHBIX YaCTUL. YpaBHEHUE e
bpoiins, mpuHIMn HeompeneneHHocTH [ elzeHOepra.
KBanToBOMExaHuueckass MOJENIb aroMa BOJOpOJA.
BonnoBoe  ypaBHenue  Ilpegunrepa.  BomnHoBas
GYHKIHMS U DJIEKTPOHHAS IUIOTHOCTH 3JIEKTPOHOB B
atome. PanmanpbHOoe W yrioBo€ — pacmpeneseHue
3IEKTPOHHOM MJIOTHOCTU B aTOME.

KBanToBBIE YyHUCIa. ATOMHBIE opOuranu.
DHepreTUYecKue ypoBHU AJIEKTPOHA B aromax. Bup s-,
p-, d-, f- aromubix opOurtanei. Ilpunuun Ilaymu.
[IpaBuno XyHJIa W TOPSIOK 3alOJHEHUS] ATOMHBIX
opb6uraneit. [IpuHuun Hanmensieil sHeprun. Ilpasuna
KneukoBckoro. Ilonstue o6 »>ddexTuBHOM 3apsae
snapa  aroma.  ODKpaHUpOBaHHME  3apsjaa  sapa
AIEKTPOHAMM.
4.Ilepuonnueckuii 3akoH u Ilepmoamueckas cucrema
XUMHUYECKUX DJIEMEHTOB C TOYKH 3pEHHS] TEOpHU
cTpoeHus atoMa. [lepuoAUYHOCTh CBOMCTB AJIEMEHTOB.
Oco0OeHHOCTH 3aMoJIHEHUS DJIEKTPOHAMH  aTOMHBIX
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opburaneir u (hopMUpOBaHHE MEPUONOB. S-, p-, d-, f-
JIEMEHTHl U MX pAacHOJIO)KEHUE B MEPUOIUUECKON
CUCTEME. CtpoeHne  3JNEKTPOHHBIX  000JOYEK
JIEMEHTOB M UX MEpPUOAMYHOCTb. [JaBHBIE U
noOounbsle moArpymmbl. Pasmuuneie Gopmbl  TabmHIl
IIEPUOANYECKON CHUCTEMBL. IlepMoIMYHOCTH CBONCTB
aToMoB. Panmycel aromoB U MOHOB. OpOuTanbHblEe U
sppexTBHBIE paauychl. V3MEHEHHEe aTOMHBIX U
HMOHHBIX PaJIMyCOB MO Mepuoaam u rpymnmnam. IHPexTs
d- m f-cxarus. MoHW3AIMOHHBIA TOTEHIHAT U €ro
U3MEHEHHe 1o TnepuojamM u rpynnam. DakTopsl,
OTIpeeNsolIne BEJIUYMHY MOHHU3aLMOHHOTO
noteHuuana. CpoacTBO K 3JIEKTPOHY U €ro U3MEHEHUe
o mnepuojaM M rpynmnaM. PakTopsl, ONpeAesouue
BEJIMYMHY CpOACTBa K dyeKTpoHy. IloHsiTHe 006

AIEKTPOOTPHUIIATETB-HOCTH 9JIEMCHTOB. IIxama
IToymHra. N3menenne BEJIMYNH
ANEKTPOOTPHUIIATETFHOCTH DJIEMEHTOB 10 TIEPHOJIaM |
rpymnmnam.

[TeproIMYHOCTh XMMHYECKUX CBOMCTB 3JIEMEHTOB,
MPOCTHIX BEMIECTB M XHMHYECKUX COCIMHCHHIM.
Bropuunas mnepHOaMYHOCT W €€ TPOSIBJICHHE B
cBoiicTBax aneMeHToB IV u VI nepuonos. M3menenue
B&JIEHTHOCTU MO MepuojaM u rpynnaMm. M3meHenue
CBOMCTB DAJIEMEHTOB [0 IepuoJaM U Tpylnmam B
3aBUCUMOCTHU OT CTPYKTYPhI BHEITHUX M MPEABHEITHUX
ANEKTPOHHBIX  O000OJIOYEK MW  PaJdyCOB  aTOMOB.
HUsMeneHrne XWMHUUYECKOHW aKTHBHOCTH METAIOB H
HEMETaJUIOB 10 mepuojaM U rpynnaMm. KMi3menenue
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U THJIPOKCUJIOB
10 MEpUOJIaM U IpyIIam.

5. XuMuueckas CBs3b M CTPOCHHE MOJIEKYII,
BaJICHTHOCTh. B3aumopeiictBue aromoB. [Ipuunnb
00pa3zoBaHus XUMHYECKOH CBSI3H. [Ipupona
XUMHUYECKOHM CBA3U. MoJiekyna BoIopoJa U METO/IbI €€
OITMCaHUS.

KBanToBOMEXaHnueckas TpaKTOBKa MeXaHu3Ma
o0Opa3oBaHUs CBSA3M B MoJieKyne Bojnopoaa. OCHOBHBIE
THIIBI XUMHYECKOW CBSI3U: KOBAJICHTHAs (HETIOJISIpHAS U
MOJISIpHAs), HWOHHAsA, MeTauMueckas. MeXaHU3MbI
obOpa3oBaHus KOBAJIEHTHOU CBSI3U. OO0mue
O0COOCHHOCTH MeXaHn3Ma 00pa30BaHMs KOBaJCHTHBIX U
WOHHBIX cBsized. (OCHOBHBIE TIOJIOKEHUSI TEOPHU
BajleHTHBIX cBs3el (BC). OcobGennoctu obOpa3oBaHus
CBS3€ 1O  JOHOPHO-aKIENTOPHOMY  MEXaHU3MY.
HacpimaemocTs 1 HanpaBJIE€HHOCTh XMMUYECKOM CBSI3H.
MHoroueHTpoBas CBSI3b.

BanentHocTh XMMHMUYECKMX 3J1eMEHTOB. lcropus
pa3BUTHUA MMOHATHS BaJICHTHOCTH. Paznuunrie
TPAaKTOBKM TOHSTHS BAJIEHTHOCTH B COBPEMEHHOU
xumuu. BanentHocth ¢ mno3uuui  Teopun  BC.




BanentHocth s-, p-, d-, f-anmemenTtoB. IlocTosiHHAs u
MepeMEHHas BAJICHTHOCTU. BaJeHTHOCTh W CTEIEHb
OKHCJICHUSI aTOMOB DJIEMEHTOB B HX COCIWHEHHSIX.
KoopaunaiimonHoe 4YuCIO XUMHUYECKH CBSI3aHHOTO
aToma KaK XapaKTePUCTHKA, JOTIOJTHSIFOIIIAst
BAJICHTHOCT.

OnuHOuYHBIE M KpaTHbIE CBSI3U. O©- U T-
Pa3HOBUJHOCTH KOBAJEHTHBIX CBs3eil. OTHOCUTENIbHAS
YCTOMYMBOCTH (p—p)m- u (p—d)m-cBsi3eii.
KonuuecTBeHHbIE ~ XapaKTEPUCTUKH  XHMHUYECKHX
cBs3eit. [lopsamok cBs3u. DHeprus cBs3u. [[nuHa CBs3M.
BanenTnsiii yrona. DQ¢exTuBHbIe 3apsAabl XUMUUYECKH
CBSI3aHHBIX ATOMOB U CTENEHb MOHHOCTH CBSI3H.
JIMTMOJIbHBIA MOMEHT CBSI3H.

CreneHb MOHHOCTH CBSI3U KaK (YHKLHS Pa3HOCTH
3IEKTPOOTPULIATEIIBHOCTEN B3aMMO/ICUCTBYIOLINX
aTOMOB. JMmonpHBIM ~ MOMEHT  MHOTOAQTOMHOM
MOJIEKyNbl.  DaKTOphl, ONPEACNSIONINE BEITUIHHY
JUTIOJTBHOTO MOMEHTAa MHOTOATOMHOM MOJICKYJIBI.

Konnenmust rubpuauzanuy aTOMHBIX OpOUTael u
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl U HOHOB.
OcoOeHHOCTH pacnpeiesieHus AIeKTPOHHON
IJIOTHOCTU TUOPUAHBIX opouTtanei. [IpocTeiime TUIbI
rubpunmsanuu:  sp, sp2, sp3, sp3d, sp3d2.
I'uGpuanzanus C y4acTHEM HEMO/IeJICHHBIX
anekTpoHHbIX map. [IpocTpaHcTBeHHAss KOHGUTypaIus
MoJIeKya 1 MoHOB Thna AX2, AX3, AX4, AXS, AX6,
AX7. Teopuss OTTAJIKUBAHUS DJIEKTPOHHBIX Map
BaJICHTHON OOOJIOUKU U MPOCTPAHCTBEH-HAsl CTPYKTYypa
MOJIEKYII.

Konnenmmss  monsipuzanuu  MOHOB.  TpakToBKa
MOJISIPHBIX CBSI3€M COTJIACHO KOHUEMIMH MOJIAPU3AIUT
MOHOB. JloKann30BaHHbBIC U JIEIOKATU30BAaHHBIC CBSI3U.
Tpex- u MHOroueHTpoBbie cBsi3U. Jlenmokanu3auus -
ANIEKTPOHHOW IUIOTHOCTH B  MOJeKyle OeH3oia,

rpadure, MOHAxX KHCIIOPOACOACPKAIINX
HEOPraHMYECKUX KHUCIOT. DJIEKTPOHHOIS(HUIIUTHBIE U
ANEKTPOHHOU3OBITOYHBIE MOJIEKYIIBI.

[IpoctpancTBeHHass KOH(UTypallus MOJEKYI U HOHOB
KHCJIOPOJICOACPIKALTUX HEOPTaHNYECKUX KHCIIOT.

Teopust monekynspueix opobutaneit (MO JIKAO).
OcHoBHble noJsiokeHus Teopun MO. DHepreTuueckue
quarpamMmbl.  Cs3biBarolue U paspeixistomue MO.
OHepretuyeckue amarpaMmMbl MO IBYXaTOMHBIX
MOJIEKYJl 3JIEMEHTOB BTOpPOro mepuoja. G- U T-
MOJIEKYJIIPHBIE opOuTanu. OrtHocuTenpHas
YCTOMYHUBOCTD JIBYyXaTOMHBIX MOJIEKYJI u
COOTBETCTBYIOIMX HOHOB. CpaBHenue Teopuu BC u
MO. Xumndeckas cBi3b B uactunax H2, H2+ u H2- ¢
no3uniuii meto10B MO u BC.

Honnas cBsa3b u ee coiicTsa. [lomsgpu3zanms nosa B
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INEKTPUIECKOM ToJIE. IonsipusyemocTsb 51
HOJISIpU3yIollee  JCUCTBUE MOHOB. l3MeHeHue B
nepuojax MW rpynmnax. BsaumonencTBue HOHOB B
KPUCTAJUIMYECKOM  peleTke.  DHEeprus  HOHHOU
KPUCTAJUIMYECKOM PpEIIETKH, BIUSHHUE pPa3MepoB U
3aps10B HOHOB.

Merannuueckass CBA3b. OJIEKTPOHHOE CTPOEHUE
MeraioB ¢ nosumuun MO JIKAO. Banenrssle
ANIEKTPOHBI, AJCKTPOHHBIM Tra3. (OCHOBBI 30HHOM
teopun. CBsi3b B MeETaUIaX, NOJYINPOBOJHUKAX H
JTUDIIEKTPUKAX.

XuMHYecKasi CBS3b M TUIIBI KpUCTaIOB. JledekTol
KPUCTAJUIMYECKOM peleTKu. TBepble pacTBOPEI.

6. MexmonekymnsipHoe B3aumojeiictBue. Cuibsl BaH-
nep-Baansca. OpueHTanMoOHHOE, WHAYKIMOHHOE U

JIUCIIEPCUOH-HOE B3aUMOJCHCTBUS. dakTopsl,
OIIPENETAOIINE SHEPTHUIO MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS.

Bonopoanas cBs3b. [Iprpona BogopoHOM CBSI3U, €€
KOJINYECTBEHHBIE XapaKTEPUCTUKH. Mex- U BHYTpPH-
MOJIEKYJIIpHAs BOJOPOJIHASA CBs3b. BomopomHas cBsI3b
MEXy MOJIeKylnamMu (TOpPOBOIOPOA, BOJBI, aMMHUaKa
U CIIUPTOB.

Bnusitaue BomopoaHOW CBsS3M  Ha - (pU3HMUECKHE
CBOMCTBAa BEIIECTB C MOJIEKYJSIPHOM CTPYKTYpOH.
OO6mme 0COOCHHOCTH (bu3nIecKux CBOWCTB
MOJIEKYJISIPHBIX KPUCTAJIJIOB B CPABHEHUU C HOHHBIMU U
ATOMHBIMH KPHCTaJUIAMHU.

Coenunenus BKJIFOUEHUSI. Knatpartusie
coenuHeHus. Kpucraminueckoe COCTOSHUE BELIECTBA.
Jlenenue KpHUCTaUIOB IO THUIYy CBSI3U: ATOMHBIE
(KOBaJICHTHBIE), HOHHBIE, MeTaJJTnYecKue,
MOJIEKYJISIPHBIE.

@DakTOopHl, ONpeAeAIoNIe TEMIIEPATYPy MIaBICHUS
WOHHBIX, ATOMHBIX M MOJIEKYISPHBIX KpPUCTAJIIOB.
3aBUCHUMOCTh  (PU3UYECKMX CBOWCTB  BEIIECTB C
MOJIEKYISIp-HOM CTPYKTYypoOit oT XapakTepa
MEXMOJIEKYJSIPHOTO B3aUMOJAEWUCTBUS. Temmeparypsl
IUIABJICHUS U KWUIIEHUS B PSAAaX BEHIECTB CXOJIHOTO
CoCTaBa, 00pa3oBaHHBIX AIIeMEHTaMU OJIHOM
noArpynmsl. TemnoTs! pa30BbIX MEPEXOIOB.

7.CoBpeMeHHbIE  TpOOJIEeMbl  HEOpPraHUYecKOu
XUMHH. MeTtamnoopranuyeckas U CympaMoJIeKyaspHas
XUMHUS-XUMUS MOJIEKYISIPHBIX aHcamOJeit u
MOJIEKYISIpHBIX cBsizel. [lomumonekynspHble CHCTEMBI
1 ux nosyudeHue. CeIeKTUBHOE CBS3bIBAHUE MOJIEKYT B
CYIEPMOJIEKYIIBI.

Xumus HECTEXHMOMEPUUYECKUX COCIMHEHMUII.
Heopranuuec-kue Marepuansl. Hanomatepuanbl u
HAaHOTEXHOJIOTUU. buoHEeopraHnveckast XumMusl.
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OcHOBH
bIC
3aKOHOM
ep-HOCTH
po-
TCKAHUA
XUMHUUYCC
KHUX
rporecc
OBY»

8. OcHOBBI XUMUYECKOM
TEPMOAMHAMUKU. JHEPTeTUUECKUE XapaKTePUCTUKHU
XUMUYECKUX PEAKIUH.

[lepBoe Havasio TepMOJMHAMHUKU. BHyTpeHHss
sHeprus BemecTsa. [IpeBparenus sHepruu U padoThl B
XMMMUYECKUX Mpoleccax. 3aKOH COXPAHEHHUS SHEPruu.
Tepmoxumusa. Ilondarue 00 sHTaNbNUU. OHI0-U
9K30T€pMHUUECKHE peakuuu. 3akoH ['ecca u ciencrsue
n3 Hero. CraHAapTHOE COCTOSHUE M CTaHAApTHAas
SHTAJIBIHS 00pa30BaHUs BENIECTBA. PacueTsl TeTIOBBIX
3¢hdexToB peakiuii. DHTAIBINS aTOMU3AIMHI BEIECTB
W DHEPTHs CBSI3M B MHOTOATOMHBIX MoJjiekymax. [{uki
bopna - I'a6epa. [Tpunuun beptio - Tomncona.

Bropoe Hawamo  TepmoauHamuku. IlonsTme
SHTponuM. YpaBHeHue bonpnmana.  M3MmeHeHue
SHTPOTIUH npu (hazoBBIX u XUMUYECKUX
npeBparnieHussx. CTpemJIeHHe K MaKCUMyMY SHTPOITHH
B M30JIMPOBAHHBIX CHCTEMax KaK XapaKTEepPUCTHKa
BO3MOXHOCTH CaMOIIPOU3BOJILHOTO MPOTEKAHUS
peakiuu. OlleHKa 3HAaKa W3MEHEHUs OJHTPONUU B
XUMUYECKUX PEAKITHSIX.

Ounepruss ['ub0ca. Ymensiienue sHepruu ['n06ca
Kak TEPMOJIMHAMUYECKUN KPUTEPUM BO3MOMXKHOCTHU
CaMO-TIIPOM3BOJIBHOIO  NPOTEKaHWsl  Ipolecca B
3aKpbIThIX ~ cuctemax. CraHgapTHOE  M3MEHEHHE
sHeprun ['m60ca B peakuuu. 3aBUCUMOCTh H3MEHEHUS
sHeprum ['mbOOca oOT TemmepaTypbl, HOaBICHUS |
KOHLIEHTPALIMK pearupyromux BemectB. OcoOeHHOCTH
MPOTEKAHUS ra3zogasHsiXx, KHUAKO-(Da3HbIX,
TBepaoda3HbIX peakiui. Poib sHTaNBOUIHOTO |
SHTPOMNUITHOTO (aKTOPOB B OINpPE/ICICHUH HANpPaBICHUS
rporecca.

9. OCHOBBI XMMUYECKON KUHETUKHU. | OMOTEHHBIE U
rereporeHHble  peakuuu. CKOpPOCTh  XMMHUYECKOM
peakiuu U (GakTopsl ee ompenensone. 3aBUCUMOCTh
CKOPOCTH pE€aklUHMH OT KOHIIEHTPAallUM pPEareHTOB.
Kunernueckoe ypaBHeHue peakuuu. MHOTrocTauiiHbIe
peakuuu. Ilopsaok U MOJIEKYISIPHOCTh PEAKIUH.

[lonsatue o Mexanusme peakuuu. llepexoanoe
COCTOSIHME, WJIM AKTUBUPOBAHHBIN KOMIUIEKC. DHEPIrus
akTuBauu. DakTOpbl, ONPEAETSAIOIINE BEIUYHHY
SHEPrUM AaKTUBALlMM. ODHEpreTuyeckas JuarpaMmma
peakuun. KoopaunaTta peakuuu.

Biusinue TemmnepaTypbsl Ha CKOPOCTh XMMHUUYECKOMU
peakuuu. IlpaBuno Baut-I'opda. TemnepaTypHblii
KOd(h(UIIMEHT CKOpOCTH. YpaBHEHHE AppeHuyca.
VYpaBHe-HUE 3aBUCHUMOCTH CKOPOCTH PEAKIUU OT
TEMIIEpaTypbl, SHEPIUM AaKTUBALMM U  SHTPOIHHU
aktuBauuu. Pacnpenenenne Makcsesa - bonslmana.

Karanmz wu  karanuzatopel. HMHruOGuTOpel
uHrubupoBa-uue. Karanutuueckue sapl. BrusHue

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

Kommok-
BUYM,
KOMIIBIO
-TepHOE
TECTUPO
-BaHue
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KaTaJu3aTOpOB HAa CKOPOCTh XHMHYECKOM peakiuu.
OcoOeHHOCTH KUHETUKH ra30(]a3HbIX, KUAKO(DAZHBIX U
TBepAO(Da3HBIX peakiuil. MexaHu3Mbl TOMOTCHHOTO U
Ie€TEPOreHHOTr0 KaTajausa. ['omorennslie u
reTepOreHHbIE KaTaJIMNTUYECKUE peaxiuu.
[IpomexxyTounble  cTagud B  TOMOTE€HHBIX U
TFeTEPOreHHBIX KAaTAUIUTUUYECKUX peakuusiX. AcopOnus
¢usmueckas u xummuueckas. [Ipupoma agcopOIMOHHBIX
CHIL

dortoxumuyeckue M I1enHele peakuumu. [Ipupona
aKTUBHBIX dYacTUIl. OCHOBHBIE CTaauU MPOTECKAHUS
LIETIHBIX peakuuii. Hepa3BeTBieHHBIC U pa3BETBICHHBIC
LENHblE  peakuu Ha  [OpuMepe  00pa3oBaHUS
XJIOPOBOAOPOJa U BOABI.

10. Xwumunueckoe paBHOBecue. OOpaTtumble H
HeoOpatumple xuMuueckue peakiuu. CocTosHME
paBHOBECHSI W TPUHIUII MHUKPOCKOITHYECKON
00paTUMOCTH peaKIu. Kunernueckuit u
TEPMOJAMHAMUYECKUN  TTOJXOMIBI K  OINHCAHHIO
XUMHUYECKOTO paBHOBecHs. KoHCTaHTa XHMHUUYECKOTO
paBHOBECHSI M pa3IMYHbIE CHOCOObI €€ BBIPaKEHUS.
CBsi3b KOHCTAaHTHl XHMHYECKOTO PaBHOBECHUS CO
CTaHIAPTHBIM  HW3MEHeHWeM  dHepruu  ['mbOca.
CMmenieHne XMMHYECKOTO PaBHOBECHS IPU U3MEHEHHUU
ycinoBuid. [Ipunmun Jle [larenbe.

OCHOBEI
XUMHUHU
pacTBop
OB.
Peaknun
B
BOJHBIX
cpenax.
p-
OneMeHT
bl VIIA-
IVA

rpym.
bop.

11.06mme  cBoiicTBa  pacTBOpoB.  PacTBOpHI
HE3JIEKTPO-JIUTOB. Teopun pacTBOpoB. PacTBopeHue
Kak  (u3uKo-xumMuueckuit — mpouecc.  M3meHenue
SHTAJIBIUKA M SHTPONHMH TPU PACTBOPEHUU BEILIECTB.
CounsBaramus. ConbsBarsl. OcoOble CBOMCTBA BOIBI KaK
pactBopuTens. [ Uapatel 1 KpUCTAIIOTUAPATHL.

OO6mume cBoiicTBa pacTBOPOB — AUPPY3Us U OCMOC.
OcmoTHueckoe JaBleHUE M €ro 3HaueHue. MeTojbl
OTIpeIeNIeHUs] MOJIEKYJSIPHBIX MacC PacTBOPEHHBIX
BEIIECTB.

Kunkue pactBopsl. PacTBopuTens U pacTBopsiemoe
BEIIECTBO. PacTtBOpUMOCTS. Hacepiennsie,
HEHACBILIIEHHbIE, TIePeChIlleHHbIe, pa30aBlIeHHbIE U
KOHLIEHTPUPOBAHHbIE  pacTBOphHl.  B3ammoneicTBue
pacTBOPEHHOro BenlecTBa U pactBopurens. CocTosiHue
BEIlIECTBA B pacTBOpE.

KoHnenTpanus pactBOpoB U cHocoObl  ee
BBIpAKEHUSI: MaccoBas JOJI, MOJISIPHOCTB,
HOPMaJIbHOCTb, MOJISUIBHOCTb, MOJIbHAS A0JISI, TUTP.

3aKOHOMEPHOCTH  PAaCTBOPUMOCTH  Ta3oB B
KUJKOCTAX, JIBYX MKHUIKOCTEH, TBEPHAbIX BEIECTB B
KUIKOCTAX. 3akoH ['eHpu. BiusiHue Ha pacTBOPUMOCTD
MPUPOJIbI  KOMIIOHEHTOB, TEMIEpaTypbl U JaBJICHUS.
[lepexpucramim3zanuy U SKCTPaKILIMsL.

JlaBneHue M cocTtaB mapa HajJ pacTBOPOM. 3aKOH

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

Kommok-
BUYM,
KOMIIBIO
-TepHOE
TECTHUPO
-BaHUeE
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Payns. Kpucramnmszanus u  KUIIEHHWE  pacTBOpa.

Kpuockormusi u  30yIHOCKOMHSI. UneanbHbie u
pealbHbIE PaCTBOPBL.
12.PacTBOpbl  3JIEKTPOJUTOB. N3oToHMYECKNIA

koa(duimeHT. BoaHbIe pacTBOPBI AIIEKTPOJIUTOB.

DNEKTPOIUTHYECKAsT JTUCCOIMAIUS PACTBOPEHHBIX
BemectB.  OCHOBBI  TEOPUH  DJIEKTPOJUTHUYECKOM
TUccolM-anu. MexaHu3M aucconuanuu. BiumsHue
MPUPOJBI  BEIIECTBA HAa €ro  CIHOCOOHOCTh K
ANEKTPOJUTUYECKON TUCCOIMAIIMU B BOJHOM PACTBOPE.
I'maparanyst MIOHOB B pacTBOpE.

Kucnotno-ocHoBHbIE B3aUMOICHCTBUSA B
pactBopax. Ponb pacTBopuTens B KMCIOTHO-OCHOBHOM
B3aMMO/ICHCTBHH.

PactBopel cnabbix amektponuToB. KoncTanta u
CTENEHb JUCCOLMALMU CJIAa00ro 3JIEKTPOJnTa. 3aKOH
paszbaBnenust OcTBaibaA.

PactBopel cunbHBIX anekTposuToB. Kaxkymascs
CTENeHb  JUCCOLMAIMA  CHJIBHOTO  DJIEKTPOJIUTA.
AXTUBHOCTP W KO3(GGUIUEHT akTUBHOCTU. HoHHas
cuna pactBopa. (OCHOBHBIE TMPEJCTABICHUS TEOPHUU
CWJIBHBIX AJIEKTpO-JIUTOB (Teopuu bpencrena u Jloypu,
JIstouca wu ap.). IlpoToHHas Teopust KHUCIOT W
OCHOBAaHWH, MPOTOJU3 M MPOTOJUTHYECKHE PEAKIUM.
[Iporonutel u ampotosuThl. Poib pacTBOpHUTENS B
KHCIIOTHO-  OCHOBHOM  B3amMojeuctBuu.  Cuna
KHCIIOPOJI-COICPKAIUX KUCIOT U €€ 3aBUCUMOCTb OT
HX COCTaBa U CTPOCHUSI.

Bora  kak  MOHM3HMPYIOIIMII ~ PacTBOPHUTEIb.
DIEKTPOHHOE CTPOEHUE U CTPYKTYpa MOJIEKYJIBI BOJBIL.
CaMounoHHM3auMs XKUAKOW BoAbl. Jluccomuamus BOMBI.
Honnoe mpousBeneHue Boabl. Bopopoanwii u
TUJPOKCUIIBHBIN MOKa3aTeNH Cpelbl. Hon
rugpokconus. Munukatopsl. Mertonbl omnpeneneHus
pH.  bydepusie pactBopel.  KucnoTHO-OCHOBHBINM
XapakTep OUCCOLMALMU THIPOKCUAOB B 3aBHUCHUMOCTH
OT TOJIOKEHUS 3JIEMEHTOB B NEPUOJUYECKON CHUCTEME.
Jucconmanusi cpeiHUX, KUCIIbIX U OCHOBHBIX COJIEH.

Peakuuu  xomriuiekcooOpa3oBaHHsI B BOJHBIX
pactBopax. IlpuumHbl 00pa30BaHHUs KOMILIEKCHBIX
yacrull B pacTBopax. PaBHOBecus B pacTBopax
KOMILJIEKCHBIX coenuHeHuil. OOmme u CcTyneHYarbie
KOHCTAHTBl YCTOMYMBOCTU W HECTOMKOCTH. OCHOBHBIE
(bakTopsl, ONIpEeNETAIONINE YCTOMYHUBOCTD
KOMIUIEKCHBIX COEAMHEHUH, SHTAJIBIHNI0 U SHTPOIHUIO
KOMILIIEKCO0OpazoBanus. JKecTkrue U MITKHE JOHOPHI U
akientopbl. XenatHeld 3¢¢ext. IlpaBuno 1HMKIOB
Uyraesa.

TpyaHopacTBOpUMBIE  3JEKTpPOJIUTHL. PaBHOBecue
MEXJYy OCaJKOM H  HACBIIIEHHBIM  PAaCTBOPOM.
[IpousBenenue PacTBOPUMOCTH. Biusnue




13

OJIHOMMEHHBIX HOHOB Ha pPacTBOPUMOCTb BELIECTB.
[lepeBon TpyAHOPACTBOPUMBIX OCAJKOB B PACTBOPUMOE
cocrosaue. Bnusaue pH pactBopa Ha oOpa3oBaHue
TPYAHOPACTBOPUMOTO BEILIECTBA.

HeBoubie pacTBOPHL. Kunkue aMMHAK,
¢bTopoBOIOpONT u Jpyrue pacTBOpUTENH.
PacTBOpUMOCTh BEIECTB B HEBOJHBIX PAaCTBOPUTEISX.
Bo3MoOxHOCTh AuccolMalluM  BEIIECTB B HEBOAHBIX
pacTBopax.

13.Peakuiuy B HEOPraHUYECKON XUMUH.

Knaccudukanus xumuyeckux peakuuit. OOMeHHbIE
peakuuu B pacTBOpax. Peaknum HeWTpalu3aluu.
KucnoTHO-OCHOBHBIE B3aUMOJIEHCTBUSL KaK pPEaKIUU
nepeHoca nporoHa. MHaukaTopsl KUCIOTHO-OCHOBHOTO
paBHOBecHMs B BOAHBIX pacTBopax. CwmeleHue
paBHOBECHUS] HEUTPAIM3ULMHN B 3aBUCHUMOCTH OT CHJIBI
pearupyrouux MMeKTPOIUTOB.

I'mppomms coneit. IlpeacraBnenuss AppeHuyca u
Bepnepa o wmexanuzme runponusza. Ilonstue 006
akBakucioTax. VoOHHBIE  ypaBHEHHMS  THJIPOJIM3A.
KoncranTa u crenens ruaponusa. BiausHue npuponsl,
3apsla W pajuyca HOHOB Ha HX CKIOHHOCTh K
TUApONM3y. BnusHue  KOHIEHTpauuu  pacTBOpa,
Temneparypel, pH cpenpl Ha cTeneHb T'HAPOJIN3A.
Bnusaue KOHCTAHTBI M CCOLMAINH
KHCJIOTBI(OCHOBAaHUSI), KHCJIOTHl M OCHOBaHUS Ha
KOHCTaHTy rujpoJin3a. CIIOXKHBIE Cllydal T'MJIPOJIN3A.
OOpatumblii 1 HeoOpaTUMBIM TuAponu3. [ uaponus
KUCHBIX coJied. 'mapoIn3 TpyAHOPACTBOPUMBIX COJICH.
CoOBMECTHBIM THAPOJIU3 COJIEH. YCJIOBHUS IOJIaBICHUS
THJIPOJIM3a. OOuue HPUHIMIIBL HOJTy4eHUs
JIETKOTUJPOJIN3YIOIUXCS COJIEH, UX OUUCTKH U CYIIKH.

OKuCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pEaklUM B
BOJIHBIX pacTBopax. OxuciIuTenbHO-
BOCCTAHOBMTENbHBIE MPOLECCHl KaK pPeakUuy MepeHoca
JIEKTPOHA.  YuyacTHe BOJbl B  OKUCIMTEIIBHO-
BOCCTAHOBMTENbHBIX  peakuusx. Oxuciutenu U

BOCCTAHOBHUTCIIN. CocraBneHue ypaBHCHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ. Merton
HOHHO-MOJICKYJISIPDHBIX nonypeaKuI/Iﬁ. Merton

MPOTOHHO-KUCIOpOAHOTO OanaHca. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. HoBbii
nosxoA K knaccudu-karun OBP. Tunsl okuciautensHo-
BOCCTAHOBUTEIIBHBIX PEAKLIUN.

KonnuecTBeHHBIE XapaKTEpPUCTUKHA OKHUCIIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX IEpexonoB. PaBHOBecue Ha
IPaHULIE METAJLI - PAaCTBOP. DJIEKTPOIAHBIE TOTEHLIUAIBI
MetauioB. [anpBannueckuit snemeHt (I'3). Pabora I'D
SxoOu-/lanmaims. DNEeKTpOABMKYILAS cuiia
raJIbBAHMUYECKOTO JJIEMEHTA. AKKYMYJIATOPBl M CyXHE
Garapeu.
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BonmoponHelii  31€eKTpoax M BOJOPOJHBIM  HYIb
oTcuera mnoTeHHuanoB. CTaHIapTHBIE YCIOBHUS U
CTaHJAPTHBIA TMOTCHLUUAN MOJypeakuuu. Tabmuiisl
CTAaHJAPTHBIX  BOCCTAHOBUTEJIBHBIX  MOTCHIMAJIOB.
Hcnonp3oBanre TAONMMYHBIX MJAHHBIX JUISL  OIICHKHU
BO3MO>KHOCTH MIPOTEKAHUS OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUMN.

OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE PAaBHOBECHUS B
pacTBopax. OKHCIIUTENHEHO-BOCCTAHOBUTEIILHBIC
MOTEHIMAIbl M HMX 3aBUCUMOCTh OT KOHIICHTpPALUU
pearenToB. YpaBHeHue Hepncra. Bmmsnue pH Ha
BEIIMYUHY BOCCTaHOBUTEILHOTO NOTEHLHUANA.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA BOJIBI.
Penokc-morenuuansl W OICHKA HAMpaBlICHUS U
TTOJTHOTHI MPOTEKAHUS KHCIIUTEITHHO-
BOCCTAaHOBUTEIBHBIX PEAKIUNA. 3aBHCUMOCTh MEXIY
BEIMYMHAMH  PEIOKC-TIOTCHIIUATIOB CUCTEM |
n3MeHenueM >Heprun ['n66ca. Ilogdop oxucnureneit u
BOCCTAaHOBHUTENIEH C YYE€TOM CTaHJAPTHBIX PEIOKC-
TTOTEHITUAJIOB.

DJIEKTPOJIU3 PACTBOPOB M PACIUIABOB. DJIEKTPOJIU3
pacriaBoB M BOJHBIX PACTBOPOB  AJIEKTPOJUTOB.
Katogneie wu  aHoanbie mpouecchl. [loTeHuman
pa3IoKEeHUsI. SABnenue MEepEeHaNPSHKEHHUS.
[IpakTnueckoe 3Ha4YEHHE ANEKTPOIN3A.
DNEKTPOIUTHUECKHE CIIOCOOBI MOTYUYEHHUSI METANIOB U3
pacIuiaBoB U pacTBOPOB. 3akoHbI Dapajes.

DIEeKTpOXUMHYECKAst KOppO3us METaJJIOB-

pesynbTaT padotel ['D. IIpoaykThl XUMHUYECKOW M
ANEKTPOXUMHUUYECKON KOPPO3UM M OCHOBHBIE METOJIbI
3allMUTHI OT KOPPO3UHU.
14. HucnepcHbie CHUCTEMEL. Kommounpr.
Knaccudukanus aucnepcubix cuctem. CycrneH3uun u
sMmynbcun. KosouaHeie pacTBOpBL. Y CTONYMBOCTD
KOJUIOMJIHBIX ~ pacTBOpoB. CTpoeHHE  KOJUIOWTHOM
4acTUIbl M MHUNEIUIbL. JlnoduibHele U JMO()OOHBIC
KoJuiouzpl. 3oy W renu. llemTuzanwms, koarymnsuws,
ceAuMeHTauus KoJuiouaoB. KoimouaHbeie pacTBOphl B
npupoae u TexHuke. CopOuus U copOIUOHHBIE
MPOLIECCHI.

15.KommnekcHble COECMHEHUS.
OKCIEpUMEHTAIbHBIE  OCHOBBI  KOOPAMHAIIMOHHOMU
Teopun Bepnepa. Tumbel nurasHaoB, JEHTaTHOCTb.
Xenarel. W3zomepuss um  Homenknarypa. Onuncanue
ANIEKTPOHHOTO CTPOEHUSI KOMIUIEKCHBIX COEIMHEHHI.
Ucnonws3oBanne meroaa BC. Ilondarue o Teopun noss
nurannoB. Pacmieruienne »HepruM  d-dIEKTPOHOB B
MOJSAX  Pa3IMYHOM CHUMMETPUU:  OKTa3JpPUUECKOM,
TETPaj’IpUYeCKOM,  TETPArOHAJIbHOM,  KBaJpPaTHOM.
[Ipunoxenne meroga MO 11t onrcaHusi KOMITJIEKCHBIX
COeMHEHUN. DHeprusi CTaOMIN3AIH TT0JIEM JIUTaH/OB.
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Crnexkrpoxumudeckuii psin  aurasgoB. Komriekcsl
caboro W CHJIBHOTO TOJEH, UuX JIIEKTPOHHBIE
KoH(Urypanmmu W MarHuTHbIe cBolicTBa. [Ipupona
CBsA3ed Meral - jgurauj. KoopanHallMOHHOE YHCIIO U
CTPYKTypa KOMIUIEKCHBIX COCIMHEHUN C TMO3ULUN
TEOPHUH T0JIS JTUTaHOB.

16.CoBpeMeHHBIE METOJIBI CHHTE3a U aHalu3a
HEOPraHMYECKHX BEIIECTB. JJEMEHTHBIA  aHaJU3.

Xpomatorpadus. PU3HKO-XUMHUYECKUI aHanus.
JnarpamMmmbl IJIaBKOCTH OMHapHBIX CUCTEM.
Pentrenorpagus.  CrneKTpOCKONMYECKUE  METOJbI.
OnTnueckas CIEKTPOCKOIHS: AIIEKTPOHHBIE,
KosebareabHbIe u BpalareibHbIe CHEKTPBI.

Pammocnexrpo-ckonusa:  cnektpel  AMP  u  DOIIP.
Kanopumerpusi, TEH3UMETpHsI, MACC-CIEKTPOMETPUSI.

17.  p-Onementst VII A  rpynnel.  OO6mas
XapakTepuCTUKa  3JeMeHTOB. (CTpoeHue aTOMOB.
H3menenne aTroOMHBIX pPaJNyCOB, HOHU3AIMOHHBIX
MMOTEHIIMAJIOB, CPOJCTBA K 3IEKTPOHY,
ANEKTPOOTPHUIIATETHFHOCTH DJIEMEHTOB. BalleHTHOCTh M
CTENEHW OKHCJICHHS aToMOB. M3MeHeHue mo rpyrmre
YCTOMYMBOCTH COCAUHEHUN B BBICIIEH CTEINEHU
OKHCJICHUS aTOMOB. XapaKTep XMMHYECKUX CBSI3E€U B
COCIMHCHUSX.

OKHCIUTETHHO-BOCCTAHOBUTEIIBHBIC CBOMCTBa
NMpOCTBIX BeniecTB. V3MeHeHue »>Hepruil CBs3UM B
MOJIEKYyJIax raJJoreHOB u UX  peaKUHOHHas
crocoOHOCTh. XJIOpHas, OpoMHass W WoaHAs BOJA.
OOmwMii TpUHIKMI TOJyYeHUsT CBOOOIHBIX TaJOTCHOB.
TOKCMYHOCTh TaJIOr€HOB. Mepbl MPEIOCTOPOKHOCTU
pu paboTe C raJoreHaMH.

Hutepranorenuipl - MexrajaoreHHble COSUHEHHUS,
COCJIMHEHUSI MEXKTaJIOTEHHBIX aHUOHOB. DTOpUABI
xnopa (I, 111, V), 6poma (I, III, V), ioma (I, 111, V, VII).
Xnopugsl O6poma (1), #ioma (I, II). CpaBuurenpHas
yCTOHYMBOCTh (TOPUAOB M XJIOpUI0B. PeaknnoHHas
CIIOCOOHOCTb. OKHCIINTEIHHO-BOCCTAHOBUTEIILHBIC
CBOWCTBA M CHOCOOBI MoOydeHus. DTopupyromnme
arcHTHI.

lanorenoBonopoasl.  YCTOWYMBOCTH  MOJIEKYIL.
XapakTep XUMHUYECKHX CBSI3eMl B MOJIEKyJax.
®usnyeckue cBoucTBa. l3MeHeHue  Temieparyp
IJIaBJICHUS © KUOCHUS B psay (TOPOBOIOPOI—
MOA0BOAOPO. Acconuaius MOJeKya (TOpoBOIOPOA.
BoccranoBuTenbHbIE M KHCJIOTHEIC CBOICTBA.
Ocobennoctu  PTopoBOAOPOAHON KHUCHOTHL. OOmIHe
MPUHLHUIIBI ToyyeHus. [IpombliieHHOE oTydeHue
COJITHOM KUCIIOTHI. [IpuMeHeHre COIHOM, TIIIaBUKOBOM
KHUCIJIOT. AHAIUTUYECKUE PEAKI[UU TaJIOT€HHU/1-HOHOB.

Oxcunsl ¢ropa, xnopa (I, IV, VII), 6poma (I), itoga
(V).

OIK-1.1;
OIK-1.2;
OIK-1.3;
OIK-2.1;
OIIK-6.1
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OKHCANTENBHO-BOCCTAHOBUTENBHBIE U KHUCIJIOTHBIE
CBOMCTBA.

OKCOKHCIOTBl - KHUCIOPOJCOJAEPKAIINE KHUCIOTHI
xjopa,  Opoma,  Hopa. CrpoeHue  MOJIEKYII.
OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE U KHCJIOTHBIE
CBOWCTBA. CpPaBHUTENIbHAs YCTOMYMBOCTH COJIEH U
kucinoT. [lpuMeHeHHe TUNOXJIOPUTOB,  XJIOPATOB,
nepxynoparoB. OKHUCIAONINME, TOPIOYNE U B3pbIBYATHIE
CMECH Ha OCHOBE XJIOpaTa U MepxjiopaTta Kausl.
XJopHas Wi OeTWIIbHASL H3BECTh (XIJIOPKA).

18. p-Onementsl  VIA rpynnbsl.  OOmiast
XapakTepucTHKa d3JeMeHTOB. CTpOeHHe  aTOMOB.
HN3menenne aTroMHBIX pPaJMyCOB, HOHU3AIMOHHBIX
MOTEHIIMAJIOB, CPOJACTBA K AJICK-

TPOHY, AJIEKTPOOTPHUIATEIHLHOCTH METAUIMYECKOTO |
HEMETAJUTMYECKOTO XapakTepa 3JIEMEHTOB IO TpYIIIe.
BasieHTHOCTD U CTETeHH OKUCIICHUSI aTOMOB. XapaKTep
XUMUYECKUX CBsi3ed B coenuHeHHsIX. OcoOeHHOCTH
KHCIIOpO/1a.

[IpocTeie BemecTBa. AJTOTPOIHBIE MOAU(PUKAIINH.
XUMHYECKasi CBSI3b B MOJICKYJIE KUCIOPOIa C MO3UITHI
teopuii BC um MO. CrpoeHre MOJIEKYIbl O30HA.
[Tonumopdubie MOIU(MUKALUA U CTPOEHUS MOJIEKYJIbI
cepbl.  YCIOBUSL  CYIIECTBOBAaHUS  JIByXaTOMHBIX
MOJIEKYI. OKHCAUTENHEHO-BOCCTAHOBUTEIbHbBIE
cBoiicTBa. OTHOLIEHHWE MPOCTHIX BELIECTB K MeETalljIaM
W HeMeTajlaM, BOJE, KHUCJIOTaM U IIejloyaM.
[TpunIUIIBEI OJYydeHUsT KUCIopoaa U 030Ha. OCHOBHbIE
CHOCOOBI OJTYYEHHS MPOCTHIX BEIIECTB.

I'mppuast  Tama  H23.  Crpoenue  MOJIEKYIIL.
TepMmuueckas ycTOWYMBOCTh. DU3MYECKHE CBOMCTBA.
N3menenue temnepatyp IJIaBJICHUS U KUIICHUS B Py
BOJa—TEJTypO-BOJOpoA.  XHMMHUYECKHE  CBOMCTBA.
BoccranoButensHble U KHCIOTHBIE CBOMCTBA B Sy
Boja—testypoBojgopoa.  CepoBomopon.  CBoiicTsa.
OO0111e TPUHIKUIIBI TOJTYYEHUs XaTbKOT€HOBOJOPOIOB.

Xanpkorenuapl. CpenHue, OCHOBHBIE M KHUCIbBIE
xanpKoreHuapl.  [maponus.  OOmue  MPUHIIUIIBI
nonyueHusi. llpuMeHeHune. AHaTUTHYECKHE pPEAKIUU
XaIbKOT€HH/I-HOHOB.

I'mppunsr cepst H2Sn -Ilomucynsduasl. Ctpoenue
MOJIEKYIL. Y CTONYMBOCTD. Kucnortasie u
OKHCITUTEIBHO-BOCCTAHOBUTEIbHBIE CBOJCTBA.
CpaBHUTENbHAS YCTOWMYMBOCTh MONHUCYIb(DUIOB H
COOTBETCTBYIOIIUX UM KHUCJOT.

Oxcunpl.  Oxcunpel  amementoB  (IV,  VI).
Ocobennoctu crpoenusi. OTHOIIEHHE OKCUAOB K BOJIE,
KHCIIOTaM u resnoyam. OKHCIIUTETBHO-
BOCCTAHOBUTEIbHbIE CBOMCTBA. [[pUHIMIIBI TOTyYEHUSI.

CepHucras, ceneHUCTas M TEIUTypUCTash KHUCIOTHI.
CtpoeHue MOJeKyl U aHMOHOB KHCIOT. KucioTHele u

OIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1
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OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBONCTBA B PALY
cepHucTas—remypucras KucioTsl. Comu. CynabhuTsl
cpennue u kuciele. ['maponus coneit. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE CBOICTBA. [Tonyuenue.
Paznoxxenne Cynb(UTOB. AHATUTHYECKHE PEAKITUI
Cynb(UT-NOHOB.

Cepnasi, ceneHoBas U TeJULypOBas KHUCJIOTHI.
CrpoeHue MOJEKya U aHMOHOB KHCJIOT. KucinoTtHsle u
OKHUCJIMTEIbHBIE CBOWMCTBA B PSAY CEpHas—TEJUIypOBast
KHCJIOTBI. CpoiicTBa pa30aBieHHbIX u
KOHLIEHTPUPOBAHHBIX KHUCIOT. CrocoObl MOTydeHUS.
[IpombinieHHbIE  CHOCOOBI  TOJYYEHHST  CEPHOU

KHCJOTBIL. [Nonmcepubie KHUCIIOTHI. Oneym.
TepmoanHamuuec-kas XapaKTEepUCTHKa  peaKkiuu
OKHUCJICHUS CEpHHUCTOTO rasa. Cynbdartsl.

I'unpocynedarel.  ducynbdatel  (mHpoCyib(aThl).
Cenenartsl. Temmypatsl.

Tuoxucnorel u ux comu. Tuocynedarel. CtpoeHue
tuocynbdar-uoHa. BoccraHoBuTenbHBIE — CBOICTBA
tuocynbdara Hatpus. I[lpumenenue TtHOCyIbGaTa
HaTpHsL.

[TonutnoHoBbIE KHUCIIOTBI u ux COJIN.
I'mapocepuucras kucimota. CTpoeHHE HX MOJIEKYIL.
OTHOcCuTENnbHAs YCTOMYMBOCTH UM OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA KUCIIOT U UX COJIEH.

[TepokcokucnoThb cepsl u ux COJIN.
[lepokcoMoHOCEepHas W MEPOKCOIUCEpHAst KHCIOTHI.
Crpoenue ux MOJIEKYI. [Tepoxcocymnbdarsr.

DJIEKTPOCUHTE3  MEPOKCOKUCIOT W coyert. MHXx
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

lNanorennapl cepbl. CpaBHUTENBHAS YCTOWYHUBOCTD.
CaoiicTBa.

Oxcoxopu/s CephI. Oxcoxiopua CEpHI.
Huokcoxmopup cepsl. CTpoeHue moJiekyl. ['mapomnus.
CpaBHuTENIbHAS YCTOWYUBOCTh pa3IMYHBIX

OKCOT'aJIOTCHU OB CEPbI, CCIICHA, TCIIypa.

19. p-Dnementsl VA rpynmbl. O0mias xapakTepucTHUKa
anemeHToB. CrTpoenue atoMoB. V3MeHeHue B
MOATPYIIE AaTOMHBIX PaJAUYCOB, HOHU3AIMOHHBIX

IIOTCHIIMAJIOB, CpoacTBa K SJICKTPOHY u
QJICKTPOOTPUIATCIBHOCTH J3JICMCHTOB. BanenTHOCTE M
CTCIICHHU OKHCJICHUA aTOMOB. HN3meHeHue

YCTOMYMBOCTH COCAMHEHWM B BBICHIEH CTENECHHU
OKHUCJICHHS aTOMOB. XapakTep XUMHUYECKHX CBS3€H B
coequHeHusx. Oco6eHHOCTH a30Ta.

IIpoctbie  BemecTBa. (OCOOEHHOCTH  CTPOCHMSL.
CKJIOHHOCTh K OO0pa3oBaHHUIO TOJHUMEPHBIX (opM
dochopa, MblIbsIKAa U CypbMbl. XUMHYECKas CBS3b B
MoJIeKyne aszora ¢ mno3unui Teopuin BC u MO.
AnnorpornHsle Moaupukauu (ocdopa, MbIIIbsIKA U
CypbMbl. XUMHYECKHE CBOMCTBA IIPOCTHIX BELIECTB.

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1
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Peakimonnass ~ cnocoOHOCTh ~ MOJIKYJISAPHOTO |
aToMapHOTo a3ora, Oejoro u KpacHoro docdopa.
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBa
npocTelX BewniecTB. OTHOIIEHHME NPOCTBIX BEIIECTB K
MeTajjlaM, BOJE, KuciaoTtaM U Iuenoyam. [TpuHummnbt
MOJIyY€HUsI W  TNPUMEHEHHUS TPOCTHIX  BEILIECTB.
Qdukcanus azora u3 Bo3ayxa. OOHME MNPUHIIMITBI
¢ukcaruu. HoBble MeTOABI HHU3KOTEMIIEPATypPHOM
¢bukcanuu azora.

I'unpuner OH3. Ctpoenune Mousekyn. M3meHnenue
TEMIEpaTyp IUIABJIEHUS U KUIIEHUS B pALYy aMMHUaK—
BUCMYTUH. [I3MEHEHHE TEpPMHYECKOW YCTONYMBOCTH,
pEaKIMOHHOM  CHOCOOHOCTH,  BOCCTAHOBHUTEIBHBIX
CBOMCTB, CKJIOHHOCTH K DPEaKLHsIM INPUCOECTUHEHUS B
pany aMMHAK—BUCMYTHH. O6pazoBanue u
YCTOMYMBOCTH HOHOB aMMOHUsA ©  ¢ochoHus.
[Tpunnumne! nonyyenus ruapuaos JH3.

AMMHaxK. [Tonyuenue. TepMoanHamuyeckas
XapaKTepUCTUKA peakuuu CHHTE3a aMMHaKa.
PacTBOpeHue aMMHMaKa B BOJIC. Peaxmnm

MPUCOEANHEHUSI aMMHaKka. AMMHHOKOMIUIEKCHI. Comu
aMMOHHUS W WX TEPMHYECKOE pasliokeHue. Peaxiuun
3aMeNIeHus BOJOpOJa B amMMHUake. AMHIBI, WMU/IBI,
HUTpUBI. Peakiuu okuciaeHus: ammuaka. [Ipumenenue
aMMHaKa. AHAIUTHYECKUE PEaKI[Uu HOHA aMMOHHS.

I'mopaszun. Crpoenne Mosekynbl. OCHOBHbIE U
OKHUCJINTEIHLHO-BOCCTAHOBUTEILHEIE CBOMCTBA.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS  JTBOMCTBEHHOCTD.
Conu runpaszonusi. ['mapasun kak TomiBo. OCHOBHBIE
METO/Ibl ITOJTy4eHusl — MmeTo bl baliepa u Pamvra .

I'mapoxkcunamun. CtpoeHue MoJeKyinbl. OCHOBHBIE
H OKHCJINTEIHLHO-BOCCTAHOBHUTEILHBIE CBOMCTBA.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS  TBOMCTBEHHOCTb.
Comu  ruapokcwiaMMmoHus. [lomyuyeHue—  MeTObI
Tadens u Pamura .

A30THCTOBOJIOpOAHAS KUCTIOTA B €€ coti. CTpoeHHe
MOJIEKYJbl Q30TUCTOBOJOPOJHON KHUCIOTHI M a3W[I-

HOHa. KucnorHsie u OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIC CBOMCTBA. OxucIuTEIbHO-
BOCCTAHOBUTCIIbHAA JIBOUCTBEHHOCTb. A3I/I,I[BI.

B3pbIBOONIacHOCTH KUCIOTHI U a3UI0B.

Oxcunst azota (I, I, III, IV, V). Crpoenue
MOJIEKYIL. OcobGeHHOCTH CTPOEHUS MOJIEKYJT
okconutpuaa azora (V) —N20 u Apyrux OKCHIIOB.
OTHollIeHWE K BOJE, IeJloyaM M KHCIOTaM.
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA.
[IpuHuUmIBI MOJTy4EeHHUSI. TepmonuHamuueckas
XapaKTepUCTHKA peakIu cuHTe3a okcuaa azota (II) u3
MPOCTBHIX BEHIECTB. TOKCHMYHOCTH OKCHUJOB a30Ta.
BnusiHue Ha OKpyKarouyro cpeny.

Azorucras kuciora. CTpO€HHE MOJIEKYJIbl W
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HUTPHUT-UOHA. Hutpwutsr. OxucauTenpHo-
BOCCTAHOBHTEJbHBIC CBOMCTBA KUCIOTHI M HUTPUTOB.
TOKCHUYHOCTH HUTPUTOB.
Bo3MmoxHbIe myTH  TONydeHHs.  AHAIUTUYECKHE
peaKIuu HUTPUT-UOHOB.

AzoTtHas kuciora. CTpoeHue MOJIEKyJbl a30THOMN
KHACIOTBI M HUTpaT-uoHa. OKUCIUTETbHBIE CBOMCTBA
pa30aBIeHHOH W KOHILEHTPUPOBAHHOH  a30THOM
KHUCJIOTBl B pEakUusAX C MeTaulaMU,HEMeTallylaMu U
CJIOKHBIMHU BEIIECTBAMH.

JlaGopaTtopHble ¥  NPOMBIIUIEHHBIE  METObI
nonydeHusi. Cmoco6st OctBanbna u ['naydepa. [lapckas
Bojaka. [Ipumenenue azoTHoi kucinotel. Coiu a30THOM
KHCJIOTBI, TIPOJIYKTHI WX TEPMUYECKOTO PA3IOKECHUS H
OKHCJIUTEIbHBIE CBOMCTBA. TOKCHYHOCTH HHUTPATOB.
AHAIUTHYECKUE PEeaKIIMA HUTPAT-HOHOB.

AzoTHble yaoOpenusa. Ilopoxa u B3pbIBYATHIE
BemecTBa. dakTopsl, 00yCIOBIMBAIOIIME B3PHIBYATHIE
CBOWCTBAa M B3PBIBOOMACHOCTh BemEeCTB. [IpHHITUIIBI
COCTaBJICHUS TOPIOYMX M B3PHIBUATHIX CMECEH.

®dochum. [Tonyuenune u OKHUCIIUTEIbHO-
BOCCTaHOBMTEIb-HbIE CBOMCTBA.

Oxkcunapl pocdopa, MbIIIbSIKA, CYypbMbI M BHCMYTa
(IIT um V). Ocobennoctu crpoeHusi. OTHOIICHUE K BOJE,
KHCIIOTaM U 1ienoyaM. [[puHIuIb! mosydeHusl.

Kucnoponcoaepxame kuciaotel dochopa U HX
COJIN. ®ochopHoBaTucTas KHCIIOTa u
runiopochuter.Dochopucras kucimota U HOCHUTHI.
®dochopHoBaras kucinora, runodocdarsl. Mera-, au-
(mupo-) m mommdochopHbIE KHUCIOTHI U HMX COJIH.
Optodocdopnas kuciora u ee coiau. CrpoeHue
MoOJIeKyn KuciaoTr (Gochopa, HX OCHOBHOCTH U
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbIE CBOMCTBA.
[Tonydyenue oprodhochopHOH KHCIOTHI.

®ochopubie ynobpenusi. Ilpoctoit cymepdocdar.
JBoitnoit cymepdocdar. IIperunurar. docoputHas
Myka. Cmenrannbie ynoopenus. Ammodoc. Azodocka.

IMunpoxcunet mbibsika, cypeMsl (111, V) u Bucmyra
(IIT). Mera- u opto-popmbl. KHCIOTHO-OCHOBHBIE H
OKHUCJIUTETIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
MpeimbskoBas ¥ CypbMsiHas — KUCTOTHL.  OOmiue
npuHuunsl nonydenus. Apcenatsl (III, V). Ctubatsr
(IIL,V). Bucmyratsl (V). OkcocoequHeHUs] BUCMYyTa U
cypbMbl. OCOOEHHOCTH THAPOIM3a COJEH CYpbMbI U
BHCMYTA.

lumpuabl  MbIIIbSIKA, CYpbMBI M BHCMYTa
(IIT).ITomydenue u cBOMCTBA.

lNanorenuast anementoB (111, V). Ux cpaBHuTenbHas
ycToiunBocTh. Tumbl ramoreHu0B. OcoOEHHOCTH HX
rugpoansa. [amorenunasl asora. Xmopuasl (ocdopa
(IILV).
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OKcoxXJIOpUABI. Oxkcoxiopua a3oTa.
OxcoTpuUxIIOpHT docdopa. Nx THIPOJIN3.
dochonutpunxiaopua. OcoOEH-HOCTU €ro CTPOCHHS.

Cynbduasl MbIIbsIKa, CYpbMbl U BUCMyTa. OOmIme
OPUHLIUOBl WX TONydeHHs. THOCONM MBIIbIKA U
CYPBMBI.

Coemunenus ¢ meramamu- Hurpuasl, @ochumsl,
Apcenunpl U Crubunpl. Tumbl  HUTPUAOB.
OcoOeHHOCTH XMMHUYECKHX cBsi3eii B HuX. CIUTaBbl
MBIIIBSIKA, CYPbMBI B BUCMYTa. TOKCUYIHOCTH (hocdopa,
CypbMBI, BHCMYTa M HX COeIMHEHMI. KpyroBopoTsl
azorta u (ochopa B mpupoe.

20. p-Onementsl I[IVA rpynmel. O0miast xapakTepucTuka
anemeHToB. CtpoeHue aTtomoB. V3MeHeHHEe aTOMHBIX
pagnycoB, MOHU3AIMOHHBIX MOTEHIIMAIOB U 3JIEKTPO-
OTPUIIATEILHOCTH JIEMEHTOB. BajleHTHOCTh U CTENEeHU
OKHCIIEHUs  aToOMOB. V3MeHeHue  yCTOWYMBOCTH
COCJIMHEHUN B BBICIICH CTENEHU OKHUCICHHS aTOMOB.
XapakTep XUMHUYECKUX CBA3CA B COCAUHECHHSX.
OcoOeHHOCTH  XMMHYECKUX CBfI3eH, 0Opa3yeMbIxX
atomamu yriepona (IV).

[IpocTeie BemiecTBa. AJUIOTPOIHBIE MOIUGUKAIIUN
yraepona. HaHomarepuanel Ha OCHOBE yriepoja.
OynepeHbl: METOIbI OTy4YeHHs, chepbl TPUMEHEHUS.
VYriepoaHsie HAHOTPYOKH: TOJydeHHWE M CBOWCTBA.
OcobGenHoctn ux crpoeHus. [losympoBOIHUKOBBIC
CBOMCTBAa KpEeMHUS U TepMaHus. XHUMHUYECKHE
CBOIICTBA. Nx peaKMoH-Hast CIOCOOHOCT.
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC CBOJCTBA.
OTHo1IeHHE K KHUCIIOPOIYy, METalaM, BOJAE, KUCIOTaM
u mienouaM. CoenrHenus BkitoueHus rpapura. opmbl
HaxOXKJIEHUs DdJEeMEHTOB B mnpupoze. IIpuHuumnst
MOJYy4YEeHUs] MPOCThIX BemecTB. IIpumenenue mpocThix
BEILIECTB.

I'mppuner  tuma OH4.  Crpoenwe  MOJEKydl.
W3meHeHue TeMiiepaTyp IUIABJICHUS U KUIICHUS B ALY
METaH-TUApPU]l CBUHIIA. XUMHUYECKHE CBOMCTBA.
Peakunonnas  cmocoOHOCT MeTaHa U APYrUX
ruapuaoB. OOIIKe NPUHIMIBI MOJYyYSHHs] THIPHUIIOB.
CunaHsl, NOJy4YE€HHUE U BOCCTAHOBUTEIbHBIE CBOICTBA.

Oxcun yrmepona (II). Xumuyeckas CBs3b B
Mounekyne ¢ nosunui teopuii BC n MO. Ilonyuenue.
BoccranoBurenb-Heie CBOMCTBA. Peaxkunn
npucoequHenus. KapOoHunslr wmetamnoB. DocreH.
Toxcuunocts okcuaa yraepona (II).

Oxcun yranepoma (IV). CrpoeHune MoJieKysbl.
OtHomienne kK  Bojae, 1wienoyam. [lomyuenue.
[Ipumenenune. BnusHue  yriaekucioro rasa Ha
OKPYXAIOILIYI0 Cpely. YTojbHasi KUCIOTa U €€ COJIU.
CrtpoeHne MOJNEKYJbl YroJbHOW KHUCIOTHI U KapOoHaT-
HOHA. CaoiicTBa KHCJIOTBI. Kap6onatsl,

OIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1
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THJIPOKapOOHATHI, OCHOBHBIE KapOoHaThl. OCOOEHHOCTH
OCaXJICHUs TPYIHOPACTBOPUMBIX KapOOHATOB

U3 BOJHBIX pacTBOpoB. Tepmuueckas yCTOMYHMBOCTH
kapOonaros. [Ipumenenue.

Oxkcunapl kpemHus, repmanusi, ojoa u cBuHna (II,
IV). Jluokcun xpemHusA, OCOOEHHOCTH €ro CTPOCHUS,
amopdHass wu kpucraumdeckas Qopmel.  Ksapir.
KgsapieBoe crexno. OTHOIIEHHE AMOKCHIA KPEMHUS K
BOJIe, KUCJIOTaM, IienaoudaM. llepeBon B pacTBOpUMBIE
COCIMHEHUSI.

KpemHuueBsie KHUCIIOTBL. MerakpeMHueBas,
OptokpemuueBas u [lolUKpeMHHEBBIE  KHCIIOTHI.
OcoOenHoctu ux crpoenusd. [lonydenue. 3o u reau
KpPEMHHEBBIX KHUCJIOT. Cuiukarenb Kak aJCOpOCHT.
Comun  kpemHHMeBBIX  kucinoT.  Opro-,  Mmera-,
MOJIMCIIIMKATEL.  AmoMocuiukaTtel.  VICKycCTBEHHBIE
CUJTMIKATHI.

Crekna. @akTopbl, ONPEACIISIIONINE YCTOUYNBOCTh
CTEKJI000pa3HOro cocTrosiHus cuiaukatoB. CoctaB
METO/IBI TTOTYYCHHS TTPOCTOro cTekiia. Kpucrammmsanus
crekon. Curamnsl. CTEKIOBOJIOKHA M CTEKJIOTKaHU.
IleonuTsr.

[ement. Bsoxymue BemiectBa. TyromiaBkue KepaMuKu
Ha OCHOBE KPEMHHUS U JIpyrux 3jaeMeHToB.KpemHuii-
opraHnyeckue coequHeHus. OJI0BSHHbIE KUCIOTHI.

Cunukonbl M cwiokcanbl. [Ipocreiiine u3 3THX
coemuHeHU. OcoOeHHOCTH WX cTpoeHus. CBOWCTBa.
Okcunpl Tepmanusi, onoBa, cBuHma (II, IV). Hx
CpaBHUTEJbHAsA YCTOMYMBOCTh. KUCIOTHO-OCHOBHBIE U
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOICTBa
okcuJ10B.MIX OTHOLIEHHE K BOJE, KUCIOTaM, IIEJIOYaM.
OO01re TPUHLKIIBI TOTYYEHUSI.

I'mapoxcunel repmanus, osoBa, ceuhna (II, IV).
CpaBHUTENIBHAS YCTOMYUBOCTh, KUCIOTHO-OCHOBHBIE U
OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE CcBOMcTBA. Conn
ruapokcuaoB annemeHToB (II, IV) B karmoHHOW u
aHuoHHON ¢opmax. OTHOCHUTENbHAs YCTONYMBOCTD,
CKJIOHHOCTb K THJIPOJIUA3Y.

Coenunenuss ¢ cepoil. MoHO- © AMCYIb(UIBL.
Cepoyrnepon. TuocoenuHeHust (KUCIOTBI M COJIH).
TuoyronbHas KHCIIOTa u THOKapOOHATHI.
TuocoennHeHust KpeMHUS, TePMaHUs, 0JIOBA.

Ianorenunst snementoB (I, [V). Ux cpaBHUTEnbHAS
YCTOMYUBOCTB. THUIBI raIoreHUA0B. [ uapomnus.

INanorenoxommiekcol. ['ekcadTopokpemMHUEBast
KHCIIOTa U €€ COJNM. ['eKcaxJopoooBsiHHAs KUCIOTA U
€€ COJIH.

CoenuHeHus yriepoJa M KpPEMHHS C a30TOM.
Hutpunel. Huan(aunuan), cBOWCTBA W TMOJIy4YEHHE.
[uanoBoopo. [HuanoBogopoanas KHUCIIOTA.
Huanugpl. uanua-nonsl kak nuranabl. OCOOEHHOCTH
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MOJYYSHUS! I[UAHUJOB TSDKEIBIX METaoB. [ 'uaponus
UUaHUI0B. TOKCHYHOCTHh IIMAHOBOAOPOJIA U LIMAHUIOB.
[{uanoBast KucnoTa, HUAHATHI, TOJTYYECHUE U CBOMCTBA.

PonanucroBomoposnas  kuciaota.  THOIMAHATHI.
[Tony4yenue u cBOMCTBA.

Coenunenus ¢ Mertautamu. KapOuzbel MeTawios.
Tuner kapobumoB. OTHONIICHHE KapOHWIIOB Pa3IUIHBIX
THUIIOB K BoJie, kKuciotam. KapbopyH.

Crinnuas!. [Ipupona XUMHUYECKOU CBSI3U,
MOJIyYYCHUE U CBOMCTBA. Kpyrosopor yraepona B
MIPUPOJIE.

21. bop. OcoObie cBoiicTBa Oopa. OTHOLIEHHE K
KHCIIOpOAY, BOJE, KUCIOTaM U wiesnodaM. [uapuabl
6opa. 1x cocras. J[nubopan, 0COOEHHOCTH XUMHUECKUX
CBA3€ B MoJieKkyne aubopaHa. YCTOMUMBOCTH U
peakroHHas CIIOCOOHOCTH TUIPHUIOB Oopa.
I'unpunobopats!.

Oxkcun 6opa. Ocobennoctu crpoeHus. CBOMCTBA.
OtHomienne K Boje, Mmenoyam. Opto-, MeTa-,
nonmbopHele KUCIOThl. VX coctaB u ctpoenue. Cuia
kucioT. OpTo-,mera-, moaudopatsl. bypa.

lanorenuapr Gopa. Ctpoenue Mosekya. Peaxiuun
npucoenuHenus. ['maponus.

TetpadTopobopHas kucimora. DTopodopatsl.

Hutpun ©Gopa. ITlomumopdubsie momudukaun
Hutpuaa 6opa. Mx corictBa. bopasoH.

OIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

OOmume
CBOMCTBaA
S-
JJIEMEH-
TOB.
Bonaopon

Ilon-
rpymnmna
AITFOMUH
Hsl.

22. s -DnemenTsl 1A rpynmbl. O0mas XxapakTepucTuKa
anemeHToB. CTpoeHue aroMoB. M3mMeHeHue 1o rpyrmre
ATOMHBIX PaJMyCOB W HMOHU3AIMOHHBIX TMOTCHIMAJIOB.
XapakTep XHMHYECKHX CBSI3€H B  COCAUHEHUSX.
XuMuyeckass aKTHBHOCTh MeTaIoB. Ee u3MeHeHue B
pany autuii—1e3uii. OTHOLIEHHE HIEJIOYHBIX METAJUIOB
K HEMeTay1aM, BoJie, KuciaotaM. CriocoObI MOTydeHUsI.

Iappuner.  Ilpuponma cBszu. CpoiictBa. CriocoObl
MOJTy4EHUSI.

Oxkcunpl. Ilepokcuapl. Hammepokcuapl. O30HUABL.
Crpoenue. CpaBHUTENbHAS YCTONYMBOCTh. OTHOLIEHUE
K BoJe, KucaoraM H IeigodaM. OKHCIUTEILHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyUeHUS.

I'mapoxkcunpl. CBOMCTBa-OTHOIIEHUE K KHUCIOTaM,
OKCHJIaM U coJisiM. VI3MeHeHue cuiibl OCHOBAHUS B DALY
TUAPOKCHJIOB JIMTUS—TIE3HS. [IpuHumnBL
MIPOMBIIIJIEHHOTO TOJY4YE€HUsI TUJIPOKCUIOB HATpUSl U
Kallusl, UX TpUMeHeHrne. Mepsl Ipea0CTOPOKHOCTH MPU
paboTe C menoYamu.

Comm:  rajmoreHuabl, Cynbdarbl, KapOOHATHI,

HUTPATHI, HUTPHTBI, cynbdupl, HUTPUJIBI.
Bo3MoxxHOCTE  00pa3oBaHHMsl  JBOMHBIX coJiell |
KpUCTAJIJIOTUAPATOB. KanbuunupoBaHHas,

KpUCTAJNINYCCKAd, NMHUTHCBASA COJA. HOJ’Iy‘-ICHI/IC COJHEI.

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

Kommok-
BUYM,
KOMIIBIO
-TepHOE
TECTHUPO
-BaHUeE
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[Moram. I'maybepoBa conb. IlpumMeHeHue comeil.
AHanUTUYECKUE  PEAKIMM  KAaTUOHOB  ILEJIOYHBIX
METaJJIOB.

23. Bogopon. OOmias XapakTepuCTHKa BOJOPOJA.
[Tonoxenue ero B nepuoauueckoi cucteme. CtpoeHue
aTomMa. BaneHTHOCTP M CTENEHb OKHUCIIEHHUS aTOMOB
BOJIOpOAA. XapakTep XHUMHUYECKHMX CBSI3€d B €ro
COCJIMHECHUSIX. YcnoBus 00pa3zoBaHus u
cymectBoBanusi noHos H+, H—, H30O+. ®usuueckue u
XMMHMUYECKHUE CBOWCTBa Bojoponaa. Bogopon kak
BOCCTaHOBUTENb. BoccTaHOBUTENb-HAs CHOCOOHOCTH
aTOMAapHOTO u MOJIEKYJISIPHOTO BOJIOpOJA.
B3aumopeiictBue  BomopoJa € METAUIAMU U
HEMeTallJIaMHu.

Crioco0p! Mmosty4eHusi CBOOOTHOTO BOJOPO/IA.

Tanpuael. Turel THAPHUIOB: MOHHBIC, KOBAJICHTHBIC,
MoJIMMEpHBIEe,  HecTexuomerpuyeckue.  Ilepokcup
Bojopoma. Crpoenme  monekynel.  Ilomydenwue.
OKHCINTENbHO-BOCCTAHOBUTENBHBIE ~ CBOIICTBA B
Pa3IUYHBIX Cpeliax.

24.s-DnemenTsl BTOpoi rpynnsl. [loarpymnmna Gepusiims
u MarHusl. [Toarpynma KaJIbIIHS. O061mmas
XapakTepucTuka dyeMeHToB. CTpoeHHe  aTOMOB.
W3menenne 1o Tpymme AaTroOMHBIX paguycoB U
MOHHU3AIMOHHBIX TIOTEHIIUANIOB. XapaKTep XUMHUYECKUX
cBsa3eil B coenuHeHUAX.OcoOCHHOCTH — OepHILIus.
®usznueckue M XMMHYECKHE CBOMCTBA METAJUIOB.
OTHolleHHE K HeMeTaulaM, BOJIE, KHCIOTaM |
miesioyam. CriocoOsl mostyueHus. Ilpumenenue.

I'uppunel.  OcoOEHHOCTH  CTPYKTYpbl THAPHUIOB.
CaotictBa. [IpyHIHUIIBI TOTYyYEHHUS.

Coenunenusa c¢ kuciopongom. Oxcunbl. Ilepokcumpl.
Nx  crpykrypa. CpaBHUTENbHAs  YCTOMYUBOCTb.
OtHomeHue K  BOJE,  KHCIOTaM,  IIEJIOYaM.
OKHUCIUTENEHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OKCHA
KaJIbIIKs (HeramieHas U3BeCTh).

Iunpokcunel. Mx crpykrypa. KucnoTHO-OCHOBHBIE
cBOMcTBa. AMQOTEpHOCTh THIAPOKCHIA OEpUILIHSL.
Oxcomsitst ¥ onsiuusl.  [IpUHOUMIBL  HOTy4eHHS.
IMunpoxcun Kanmbius (TaleHas u3BecTb).

Comu. TanmoreHunabl, KapOOHAaThl,  Cylb(aThl,
HUTPATHI, Cynbhupl, HUTPUJBL, dochunbl.
Kpucramnoruapatrel. Conu Oepuiiuss B KaTHOHHOM U
aHMoHHOM  ¢opmax. KowmrmiekcHble  COETUHEHUS
Ooepwnus. ['uaponu3 coneil Oepuiiuss W MarHusl.
Oxcoxnopu Marsus.

AHaTUTHYECKUE PEaKlui KaTHOHOB METAJIJIOB.

KectkocTb BOABI M METOABl €€ YCTPAHEHHUS.
TOKCUYHOCTh coOeTMHEHUH OeprLTus U Oapusl.

I{lemeHT, ra30CUIIMKATHBIE MAaTEPUAIIbI.

Kommok-
BUYM,
KOMIIBIO
-TepHOE
TECTHUPO
-BaHUeE
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25. lloarpynma  amiOMHHUS. dusnyeckue U
XUMHUYECKME CBOMCTBA METAIOB psAlla aATOMHUHUM-
tajuimii. V3mMeHeHue Temmeparyp IUIABICHUS WU
KUIICHUS B pALy QIIOMUHUA—TAUIMNA. XUMHUYECKas
aKTUBHOCTb MeTauioB. OTHOILIEHHWE K KHUCIOpOJY,
BOJIE,

KuciaoTaM,  mienodaM.  [lpuHIMnel  nojydyeHus
MetaiuioB. [lonydyeHne u npyUMEeHEHNE aTIOMUHMUSL.

I'unpunet anementoB (III) psina amoMuHMNA-TaIINN.
Ocob6ennoctu cTpoenusi. CBOWCTBA U TOTy4EHHE.

lanorenuapr snementoB (III) psina amromMuHMI-
tammuid.  OcoOenHoctu  crpoeHus. CpoiictBa U
MOJIyYEHHE.

Hutpuner snementos (I1I) psima amoMunui-Tanauii.
OcoOenHoctu cTpoenus. CBoicTBa U OJTyYEHHE.

Oxcunst snementoB(Ill) psna amoMuHMR-TaMIMIA.
Nx cpaBHUTENpHas  YCTOMYMBOCTb. XUMHUYECKHE
cBoricTtBa. KucnotHo-ocHOBHBIE CBOMCTBA. IIpuHIMIEBI
nosyuenusi. Oxeup tamusg (I).

I'unpokcuner snementoB (III) psga  amromMuHMI-
taiui. CoctaB U 0coOeHHOCTH cTpoeHus. KucioTHo-
OCHOBHBIE CBOMCTBA B PSAY TMJIPOKCHIIOB ATIOMUHUS—
tayus. OTHOIIEHHME K KHCIOTaM M HIeJoYaM.
IMaapoxcun tammms (1).

Comu. Conu anroMuHUS B KATUOHHOM M aHUOHHOMN
dhopmax. Kpucrannoruapatsr. Kommekchbie
COEIUHEHMUS. JIBoiiHbIie COJIH. CpaBHurenbHas
xapaktepuctuka cosieir snemeHntoB (III). Tmapomms
coneii. OcobeHHocTH CTpoeHMs anmoMUHATOB. Coau
TaJLIHS D. OKHUCIUTENEHO-BOCCTAHOBUTEIILHBIE
cBorictBa coemuHennit Tamwms (I) w tammms  (IID).
TOKCHUYHOCTh COETMHEHUI TaJUINSL.

OoOmas
XapakTe-
pHUCTHKA
d- ome-
MEHTOB

26. d-Dmementst IIIB rpymnmel.  Peakxo3emenbHbie
aneMeHThl. OOmas  XapakTEepUCTUKAa  DIIEMEHTOB.
Crpoenue aroMoB. I3MeHeHHe Mo rpymie aTOMHBIX U
MOHU3AIIMOHHBIX MOTEHUHATOB psaxy Sc-Y-La-Ac.
BasieHTHOCTD U CTENeHb OKHUCIIEHUSI aTOMOB. XapakTep
XUMHUYECKUX CBs3€H B coequHeHusaAx. CKIOHHOCTb K
KOMILJIEKCOOOpa3oBaHno0.  XUMHUYECKHE  CBOMCTBA
MPOCTHIX BELIECTB. MI3MeHeHue No rpynne XuMU4ecKou
akTuBHOCTH. OTHOIIEHWE K  KUCJIOPOLYy, BOJE,
kucnotam. CriocoOwl monyuenust Sc,Y,La,Ac.

Iunpuabl. OcoOEHHOCTH  CTPYKTYPBI THUIPUIOB.
CaoiictBa. [IpuHIUIBI OTyYeHUS.

Oxcunpl u ruapokcuast (I). M3MeHeHne KUCIOTHO-
OCHOBHBIX CBOWCTB THUJIPOKCUIOB B psSAy CKaHIUM-
axtuHuil. [loayyenue u cBolcTBa.

Comu:  ranoreHunpl,  cynbdarbl,  KapOOHATHI,
HUTPAThl, HUTPUIBI W Cynbpuabl. CKIOHHOCTh K
00pa3oBaHUIO COJie B KAaTHOHHOW W aHHOHHOM
(hopmMax, KOMIIEKCHBIX COeTUHEHHH. JIBOMHbIE COMH.

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

Kommok-
BUYM,
KOMIIBIO
-TepHOE
TECTHUPO
-BaHUeE
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27. d-Onementst IVB rpynmel. O0mas xapakTepucTuka
2JIEMEHTOB MOArpynmnbl TUTaHAa. CTpOEHHE aTOMOB.
WN3meneHnne 1o Tpymnne aTroOMHBIX paguycoB U
MOHM3ALMOH-HBIX IOTEHUUaNoB. BaneHTHOCTH U
CTENIEHU OKHUCJIEHHS aTOMOB. XapakTep XHMHUYECKUX
CBsA3EH B COCIMHECHHUSIX. CKJIOHHOCTH K
KOMIUIEKCOOOpa3oBaHuio0. M3MeHeHne XUMHYECKHX
CBOMCTB 10 Trpynme. DPHU3MYECKHME U XHUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB. XUMUYECKasT AKTUBHOCTh
npu 0OBIYHOM M BBICOKOH TeMmeparypax. OTHOIICHHE K
KHCIIOpOY, BOJIE, KHCIIOTaM U LIeN0YaM.
Kopposunonnas YCTOMYUBOCTb. MexaHu3m
pacTBOpeHUsT METalIoB B CMECH a30THOM U
IJ1aBUKOBOM KHcn0T. CriocoObl MoTydeHusl.

Oxcuapl  TuTaHa, uupkoHus, rapuus (IV).
Ocob6ennoctu crpoenusi. CpoiictBa. X oTHOIIEHHE K
BOJIe, KucioTam, menoyam. [lepeBon B pacTBOpHUMBIE
coenuHeHus. [Ipunnunel nomydeHus. OKCuabl TUTaHA
(I1, III). CaoiicTBa.

I'mapokcunpl TuTtaHa, mupkoHus, radpuus (IV).

OcobeHHOCTH CTPOCHHSI. KwncmoTHO-0CHOBHEIE
cpoiictBa. OTHOIIEHHE K BOJE, KHCJIOTaM, IIEI0YaM.
[Tonyuenue.

[lepokucaHple COENMHEHUS W TMEPOKCOKUCIOTHI.
Turtanatel. upkonatel. I'mapokcuabr Tutana (11, III).
CaoiicTBa.

lanorenuapr snementoB (IV). Namorenuasl TMTaHa
(I, TII).I'maponm3 ramoreHuoB. (OKCOTaIOTE€HUIBI.
I"anoreno-kommiekcel. Cynbbarel u HUTpaTHl (IV)/

28.d-Dnementsl VB rpymnmbel. O01masi xapakTepucTHKa
anemeHToB. CTpoeHue aroMoB. M3mMeHeHue 1o rpyrmre
ATOMHBIX PaJMyCOB W HMOHU3AIMOHHBIX MOTCHIMAJIOB.
BasleHTHOCTD W CTENIeHh OKHCIICHHSI aTOMOB. XapaKTep
XUMHUYECKUX CBsA3eH B coenuHeHHsaX. CKIOHHOCTh K
KOMIUIEKCOOOpa3oBaHui. VI3MEHEHHE XMMHUYECKHX
cBOMCTB Mo rpymme. Dusnueckue U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB. XUMHUYECKash aKTUBHOCTH
pu 0OBIYHOM U BBICOKOH TemmepaTypax. OTHOIIEHHE K
KHCTIOpOAYy, BOJE, KHCIoTaM, menodaMm. OTHOIIEHHEe K
1IapCKOM BOJKE, CMECH a30THOM

U MJIaBUKOBOUW KuCIOT. CocoObl MOMYYEHHS TPOCTHIX
BEIIECTB.

Oxkcunapl BaHaausi, HMOOU, TaHTana (V). KucnorHo-
OCHOBHBIE  CBOMCTBAa OKHUCIOB U  TUIAPOKCHJIOB.
Banagatel. [lomuBananatel. CoeqMHEHHS OKCOBAHA M.
Huobarel. Tanrtamatel. OKcHIBI HW  THAPOKCHJBI
Banamus (II, II, IV). TIanorenuasl smementoB (V).
lanorenuast Banmamus (11, I, IV). Tuaponus
rajoreHuaoB. OKcorajgoreHuabl. [ aloreHOKOMIIIEKCHI.
[Iepokcupl -CBOMCTBA U TTOJTYYEHHUE.

Kommok-
BUYM,
KOMIIBIO
-TepHOE
TECTHUPO
-BaHUeE
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29. d-Onementst VIB rpynmel. O0mas xapakTepucTuka
aneMeHToB. CtpoeHue aromoB. M3meHnenue no rpymnmne
aTOMHBIX PaJUYyCOB M HMOHM3ALMOHHBIX INOTEHIMAJIOB.
BanentHocTh M creneHu okuciaeHus. OKUCINUTENBHO-
BOCCTAaHOBHUTEIIBHBIE CBOWCTBA COCAVMHEHUN B Pa3HBIX
CTENEHSIX OKHUCIEHHUS aTOMOB. XapaKTep XUMUYECKUX
CBSI3EM B COCMHECHHUSIX. CKJIOHHOCTH K
KOMIUIEKco0Opa3o-Bannto. KiactepHble CcOeaMHEHHS.
N3MeHeHne  XMMHYECKHX CBOWCTB IO  TpymIe.
@u3nyeckue W XHUMUYECKHME CBOWCTBA IPOCTBIX
BEIIECTB. XMMHUYECKasi aKTMBHOCTb NpPU OOBIYHOW U
BBICOKOW TemmepaTypax. OTHOIIEHHE K KHCIOpPOY,
rajloreHaM, BOJie, KucioTam, menoyaMm. OCHOBHbIE
CHOCOOBI OJTyYEHHUS.

Oxcunst xpoma (II, III, VI). Ux cpaBHuTEnbHas
YCTOWYUBOCTh. KHCIOTHO-OCHOBHBIE M OKHCIUTEIBHO-
BOCCTAHOBUTEIJIbHBIE CBOMCTBA. OTHOLIEHHE K BOJE,
KHCTIOTaM, I1enoyaM. [[puHIUIB! oTydeHus!.

Oxcuasl MoubsaeHa u Bosbdpama (VI). OTHomeHne
K BOJIe, KUCJIOTaM, menodyam. [IpuHIUNBI TOJydeHHs.
N3menenne YCTOWYHBOCTH, OKHCIUTEIbHOU
CIIOCOOHOCTH M KHUCJIOTHOTO XapaKTepa B Py OKCUIOB
xpoMa—Boibppama (VI).

Imapoxcuner  xpoma (II, I, VI). CocraB wu
ocoOeHHOCTH cTpoeHus ruapokcuma xpoma (III).
XpOMOBBIE  KUCIOTBHL.  M30MOIMKHUCIOTH  XpoMa.
Kucnorno-ocHoBHbIE u OKHUCJIUTEIbHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ [pyHIMIIBI
nosyueHusi. MonubieHoBas ¥ BoJb(pamMoBas KUCIOTHI.
YCTOMYNMBOCTh,  KUCJIOTHBIE UM OKHCIIHTEIbHbBIE
CBOMCTBa B pAY XpOMOBas-BOJb(PaMOBas KHCIOTHI.
N30M0MMKUCIOTHI U TETEPOTIOIUKUCIOTH MOJIHOIeHA 1
BoJIb(hpama.

Comu xpoma (II). CsoiictBa. ITpuHIIMIIBI MTOTYYEHUSI.
Comu xpoma (III) B kaTMOHHOM ¥ aHMOHHOU (opMax.
Kpucramnoruaparel.  KomriekcHble — cOeMHEHUS.
Boitabie comu. [T'mapomus. Comm  xpoma (VI).
Xpomarsl, MOJIUXpomMa-

Tel.  OKHUCIUTENbHBIE  CBOWCTBA  XpOMaTroB U
nuxpoMartoB. [IpuHnun aelcTBUsSI XpOMOBON CMECH.
Comn monubaena u Boibdpama (VI). Monubaatel u
BoJb(pamatel. [lomrumonubaaTel U MOIMBOIL(PAMATEHI.
OkucnuTenbHBIE  CBOMCTBA B pAly  XpOMaThl—
BOJIb(hpamartsl.

lanorenuast xpoma (11, II). T'anorennnsr monubaeHa U
Bosb(pama (VI). KnacrepHsie ranorenuasl MoaubdeHa
u  Boibdpama. Jluokcoramorenuasl.  CBoOMCTBA.
I'maponms.

Ilepokcocoennnenus  xpoma. Ilepokcun — xpoma.
[lepokco-XpOMOBBIE ~ KUCIOTBL.  YCTOWYMBOCTb U
OKHCJIUTEIbHBIE CBOMCTBA IEPOKCOCOETMHEHUN XpOMa.

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

Kommoxk-
BUYM,
KOMIIbIO-
TepHOE
TECTUPO-
BaHHE
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30. d-DnemeHTHI VIIB TPYIIIBL O0mas
XapakTepucTHKa 3JieMeHTOB. CTpOeHHE  aTOMOB.
N3menenue 1o rpymnmne aToOMHBIX pPagUycoB U
MOHHU3AIIMOHHBIX  [OTEHIMalIoB. BalleHTHOCT, U
CTENEHU OKHCIIEHHS aToMoOB. M3MmeHeHue mo rpymrme
YCTOMYMBOCTH COCIMHEHUWA B BBICHIEH CTENEHHU
OKHCIICHUs aTOMOB. XapakTep XHMHYECKOM CBI3H B
coemrHeHUsIX. CKIIOHHOCTh K KOMILJIEKCOOOPa30BaHUIO.
Knacrepusie coenunenus. M3MeHeHHE XUMHYECKHX
CBOMCTB 10 Trpynmne. DPHU3MYECKHME U XHUMUYECKHE
CBOMCTBA MPOCTHIX BEIECTB. OTHOIICHUE K KHCIOPOY,
BOJIe, KUCTO0TaM, menodaM. CriocoObl TOJTydeHuUs.

Oxkcunpr mapranna (11, 111, IV, VII). YcroiuusocTs,
KHCJIOTHO-OCHOBHBIE " OKUCITUTEIHHO-
BOCCTAaHOBUTEIbHBIE CBOMCTBA. OTHOIIEHHE K BOJE,
KHUcJIoTaM, menodaM. [IpunHnunsl nmoxydeHust. OKCHIbI
texHeuuss u penus (VII). KucinotHo-ocHOBHbIE
CBOICTBA.

I'uppokeuner  mapranma (I, I, IV, VII).
Y CTOMYMBOCTh, KUCIOTHO-OCHOBHBIE M OKHCIMTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOUCTBA. [[pHHITUIIBI OTy4dEHUS.
I'unpoxcunet rexnenus u perus (VII).

Comu Maprasia (I1). Kpucrannoruapatsi.
Kommnekcubie coequnenns. CpoiictBa. Con MapraHia
(I, 1V). Conu mapranna (VI). Manranatel. ['napomnus.

OKHCIUTEIHLHO-BOCCTAHOBUTEIILHEIE CBOICTBA.
[TpuHIATIBI TIOJTyYEHUS.
Comu Maprasiia (VID). [TepmanraHaThl.

OkucnauTenbHbIE CBOMCTBA IEpMaHraHaTa B KHCIIOW,
ETOYHOM W HeuTpanbHOM cpemax. IIpuHUMIBI
MOJTy4EHUSI.
Comu Texnemmss u  penms (VII). IleprexHaTsl.
ITeppeHarsil.

Kommoxk-
BUYM,
KOMIIbIO-
TepHOE
TECTUPO-
BaHHE

31.d-Dnementer VIIIB rpynmer. CeMelcTBO kenesa.
CeMelcTBO MIATUHOBBIX METAJIIOB.

CemeiicTBO  xenesa. OOmass  xapakTepUCTHKA
JJIEMEHTOB ceMmelicTBa kene3a. CTpoeHHE aTOMOB.
WN3menenne aTroMHBIX paAMYCOB U HOHU3AIMOHHBIX
MOTEHIIMAJIOB B psAax >KEIe30—HUKEIb U >Kele30—
ocMmuii. BaneHTHOCTh M CTEMEHU OKHCICHUS aTOMOB.
XapakTep XMMHYECKHUX CBsI3ed B  COCAMHEHUSIX.
CKIIOHHOCTBH 3JIEMEHTOB K 00pa30BaHUIO0 KAaTHOHHOU U

AHMOHHOM bopm, KOMILJIEKCOOOPa30BaHUIO.
Knactepubie coenqunenus. @usndeckue U XUMHYECKHE
CBOJCTBa xKelesa, KoOanbTa, HUKEJIS.

®eppoMarHeTu3M. XUMHUYECKas AaKTUBHOCTb MpH
OOBIYHON ¥ BBICOKOW Temreparypax. OTHOIIEHHE K
KHCIIOpOJly, BOJIe, KuciIoTamM U mienouyaM. Kopposus
xenesa. [Tupodoproe xene3o. Haxoxaenue xenesa B
npuposie. [IpombllieHHbIE  METOABl  MOJYYEHUS
xene3a. Ilpumenenune xenesza. UYyryn. Craib.

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

Kommok-
BUYM,
KOMIIBIO-
TepHOE
TECTUPO-
BaHHE
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CreunaibHbie CTAH.

Oxcunpl xene3a, kobanpra, HUKENs (11, III). Cocras
U OCOOEHHOCTH CTpoeHusi ruapokcuaa sxenesa (III).
KucnorHo-ocHoBHbBIE U OKHUCIIMTEIBHO-
BOCCTaHOBUTEJbHBIE cBoMcTBa ruapokcunos (I, III).
OTtHoleHue K Boje, KUCIOTaM, Lienodam. [IpuHuumel
MIOJTy4EHUS.

Conu xKenesa, Ko0anbTa, HUKES (ID).
Kpucramnorngparsl.  [IBoiiHBIE K OCHOBHBIE COJIM.
KauecTBeHHbIE peaklUyd Ha KaTHOHBI METALUIOB (+2).
Conu xenesa, kobanbra, HUKens (III) B xaTuonHol u
aHnoHHOM (Qopmax. KauecTBeHHbIE peakIMu Ha
katoHel ~ MmetawioB  (+3).  Kpucramioruapatsi.
CtpykTypa 0€3BOAHBIX  XJIOPUAOB. JIBOliHBIE U
OcHoBHBIE COJIH.

Depputhl (I11) " 170.4 OKHUCJIUTENBHO-
BOCCTaHOBUTEJIbHbIE U KUCIOTHO-OCHOBHBIE CBONCTBA.
CriocoOblI MosTy4eHusl.

@epparsl  (IV).  OkucnutenbHble  CBOMCTBA.
[IpuHIATIBI TOJTyYEHNS.

KommiekcHble coenuHeHUs keneza, KoOajbTa,
HUKenss. OTHOCUTENbHAas YCTOWYMBOCTH TNIPOCTBIX H
KOMIUIEKCHBIX COJIeH kene3a, kobansTa, Hukens (ILI11).
AxBa-, aMMHH-, TUIPOKCO-, LIUaHO-,
OKcaniaTokoMIuieKchl. KapOOHMITBI.
®eppolieH. XapakTep XUMHYECKUX CBSI3EM B MOJIEKYJIE
(bepporieHa. MHOTOsIIEpHBIE KOMIUIEKCHI.

CeMeNCTBO MIATUHOBBIX METAIOB. PU3HUECKHUE U
XUMUYECKME  CBOMCTBA  IUIATHHOBBIX  METAJUIOB
(pyrenuii, poaui, naLIANANA, OCMHH,UPUIANA U
miaTuHa). XUMHYecKas aKTUBHOCTh HpU OOBIYHON U
BBICOKOM Temneparypax. OTHOILIEHHE K KHCIOPO.Y,
BOJIOPOAY, BOJE, KUCIOTaM, IIeI0YaM, LapCKO BOJIKE.
Cxema mepepabOTKH CaMOpOJHON IuTaTHHBL Jlpyrue
METO/IbI ITOTYYEHHUS] METAJIIOB.

Okcunpl M rugparbl OKCUAOB. OKCUIBI pPYTEHHS
(IV,VI). Pyrenarsl. Oxcunstl ocmus (VI, VII). Ocmartsr.
Oxkcunpl 1 Tuapokcu sl poaus u upuaus (I11). Oxcuap
u ruapokcua  nmamtagus  (II). Kommekchbie
coeMHEeHUsl IulaTUHbL. KaThuoHHbBIE, aHUOHHBIE U
HelTpanpHble KoMmIuiekehl maatunsl (11, IV). AMmun- n
LIMAHOKOMIUIEKCHI. ['€KcaxJIOpOIUIaTUHOBAsT KUCIOTA U
€€ COIM.

32.d-DOnementsl IB rpynmel. O6mas XapakTepucTHKa
aneMeHToB. CTpoeHue atomoB. M3mMeHeHue no rpymme
aTOMHBIX PaUyCOB M HOHM3ALMOHHBIX IOTEHIHUAJIOB.
BaneHTHOCTh M CTENEHHN OKHUCIEHUS aTOMOB. XapakTep
XMMHMUYECKON CBSI3M B coenuHeHusX. CKIOHHOCTb K
KOMIUIEKCOOOpa3oBaHUI0.  XUMHMYECKHE  CBOMCTBa
IIpOCTHIX BemecTB. OTHOLIEHHE K KUCIOPOIY, BOJE,
niesioyaM, KuciaoraM. PacTBopeHue 30510Ta B IAPCKOM

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

Kommok-
BUYM,
KOMIIbIO-
TEepHOE
TECTUPO-
BaHHE
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Bogke. CrocoObl oObIMM Memu, cepeboa M 30510Ta.
OcHoBHBIE ~ crocoObl  modydeHus.  llpumenenue
METaJJIOB.

Oxcunst meau (1, 1I), cepedpa (I, 1I), 30mota (I, III).
CpoiictBa. OTHOIIIEHUE K BOJE, KUCIOTaM, IIEIOYaM.
[IpuHIHAIIBI TOJTyYEHNS.

I'unpoxcunet Mequ (1), cepedbpa (I) m 3omora (III).
KucnorHo-ocHoBHBIE cBoiicTBa. OTHOIIEHHE K BOJE,
KHUCII0TaM, IienoyaM. [[puHnune! nosyyeHus.

Comu memn, cepebpa, 3oiota (I). OxuciaurensHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

lNanorenoxkomruiekcel. doTorpaduueckue mpoiecch

Ha OCHOBE TaJOreHHUJIOB cepedpa. AMMUH- U
L{HAHOKOMILJIEK-
CBI. Comu  wmemu  (II).  Kpucramnoruaparsl.
KommiekcHbie coequHenus. [ajoreHo-, LWAaHO- H
aMmMmuHOKOMIUTEKChI. Comm  3omota (III). Comu B
KaTHOHHOW W aHUOHHOM ¢opmax. AkBa-, LHAHO-,
raJIoreHOKOMIUIEKCHI. TeTpaxyiopo30yioTasi KHCIOTa U
ee COJIH.

33.d-Dnements! [IB rpynmel. Obmias xapakTepucTUKa
anemeHToB. CTpoeHue aroMoB. M3meHeHue mo rpymre
ATOMHBIX PAJUyCOB W HMOHU3ALMOHHBIX MOTEHIMAJIOB.
BaneHTHOCTD U CTENEHU OKUCIIEHUS aTOMOB. XapaKTep
XUMHUYECKOM CBA3M B coequHeHUsAX. CKIOHHOCTh K
KOMILIeKcooOpazoBanuio. duznueckue U XUMUYECKHE
CBOMCTBA MPOCTHIX BenlecTB. OTHOMIEHNE K KUCIOPOLY,
BOJIE, KHCJIOTaM, Iieso4yaM. Awmansrambl. Mepbl
MIPEIOCTOPOKHOCTU TpU padote ¢ pryrhio. CrocoObl
nojxy4yeHus: MerauioB. [I[puMenenne MeTaos.

Oxkcunpl nnaKa 1 kaamus (I11). Oxeuaer prytu (1, 11).
CgoiictBa. OTHOIIIEHUE K BOJE, KUCIOTaM, IIEIOYaM.
[IpuHUHMIIBI TOJTyYEHNUS.

I'mapoxcunpr 1muaka u kagmusa (II). Kucinotho-
OCHOBHBIE cBOWcTBa. OTHOLIEHUE K BOJE, KUCIOTaM,
menoyaM. [IpruHIuUIe nony4yeHusl.

Comu. Kpucramnoruaparsl. CoJii  IIMHKa B

KaTUOHHOW W aHuoHHOUM ¢opmax. Comu prytu (I, II).
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE CBOWMCTBA COJIEH
prytu (I, II). ['uaponus conelt nMHKA, KaAMUS, PTYTH.
IIuHKaTHI.
KomnnekcHeie  coeguHeHusi.  AMMHH-,  1IMaHO-,
rajoreHo-KOMIUIEKChl. X yCTOWYMBOCTh B psAy LUHK
— pryTb. IIpOayKTHI B3aUMOACUCTBUSA COJIEH PTYTH C
aMMHAKOM.

OIK-1.1;
OIK-1.2;
OI1K-1.3;
OIK-2.1;
OI1K-6.1

Kommok-
BUYM,
KOMIIBIO-
TepHOE
TECTUPO-
BaHHE

Temuit n
p_
JIEMEHT
BI
BOCHEMOM

IpYIIIBL

34. Tenuit u p-37meMeHTbl BOCbMOM rpymmbl. Obmas
XapakTepuCTHKa 3JieMeHTOB. (CTpoeHHEe  aTOMOB.
Bo3MoXHBIE BaICHTHOCTM W CTCIEHU OKHCICHHUS
aTOMOB 3JIEMEHTOB. V3MeHeHHe Mo rpyrme aTOMHBIX
paanycoB U MOHU3ALUOH-HBIX NOTEHIMANOB. [[prunHbI
XUMHUUYECKOM HMHEPTHOCTH. Dusnueckue CBOUCTBA.

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-6.1

Kook
Hym,
KOMIIbIO-
TepHOE
TECTUPO-
BaHHE
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f-
9JICMCH-
THBI.

XapakTtep  MEXMOJIEKYISIPHOIO  B3aUMOJICHCTBUS.
N3Menenue temnepaTtyp KUIEHUS U IUIABJICHUS B POy
reauid —pagoH. XUMHUUYECKUE COeIUMHEHUA. DPTopuibl
KCEHOHAa M KpuntoHa. IIpuHUOMOBI MX NOJydEHUS.
IMuaponns dbTopuaoB. Kucnopoaconep:xaiue
coeMHEeHMs KceHoHa. KiarparHeie coelMHEHNs aproHa
u ero ananoroB. Oxcumpa KceHoHa U KceHoHOBEIE
KHCJIOTHL.

35. f-Dnementsl. O01mas XapakKTepUCTHKA AJIEMEHTOB.
[lonmoxxenne B mepuoamueckoir cucteme. CrpoeHHe
atomoB. 4f- u Sf-onements. M3MeHeHHE aTOMHBIX

paanycoB U

MOHHU3AIMOHHBIX MOTEHIINAJIOB o epUomy.
BanentHocts 4f- u Sf-anementoB. BHyTpeHHss
IIEPUOAVYHOCTD  CBOMCTB. XapakTep XHMHYECKUX
CBsA3EH B coequHeHHUsIX. CKIIOHHOCTh K

KOMIUTEKCOOOpa3oBannto. CxoacTBa W pasznuyusi B
cBolictBax 4f- u Sf-ayremenTOB.

Jlantanunel (4f-anemenTsl). BaneHTHOCTb, Xapakrtep
XUMUYECKUX CBs3el ©W  (OpMBI  COCTMHEHHIA.
Xumudaeckue cBoMcTBa MeTamoB. OTHOIIEHHE K
KUCJIOpOay, Bojzie, KucioTtam. Okcuabl. ['MapoKcuimbl.
H3MeHeHre KMCIOTHO-OCHOBHBIX CBOMCTB MO MEPUOTY.
Comu. JIpoiinble comu. Coemunenus uepus (IV):
OKCH/IbI, TUJPOKCHIBI, IIEPATHI.

AxtuaUABl (5f-amemenThI). BalleHTHOCTH AJIEMEHTOB,
XapaKTep XUMUYECKUX CBSI3eH U (POPMBI COCTMHEHHUM B
pAmax  TOPUH—KIOpUA W OCPKIMH—JIOYPEHCHUH.
XUMHUYECKUEe CBOWCTBA MeTAIOB. COEIUHEHUS TOPHUSA
(IV): okcma, ruapokcup, rajgoreHubl. CoenuHeHUs
ypana (VI): okcup, rupOKCHI, TAIOTCHHU/IbI, YpaHAThI,
COCIMHECHUS JUOKCO-ypaHa.

4.2 CrpykTypa JUCLUILIMHEI

Tabnuia 2. OOuias TpyI0eMKOCTh TUCIUILIMHBI cocTaBiisgeT 18 3aueTHbIX equHull (648 yacon)

Bua pabotsl TpynoeMKocTh, 4acoB
1 2 Bcero
ceMecTpa | cemecTpa
OO61ast TpyI0EeMKOCTh 360 288 648
KonTakTHas pabora: 253 255 508
Jlexrum (JI) 90 64 154
[TpakTueckue 3anstus (113) 90 96 154
JlaGopatopHsie pabotsl (JIP) 72 96 136
CamocrositenbHas pabora: 81 5 86
Kypcosoii npoexr (KII), kypcosas pabdora (KP)1 3 3

PacuerHo-rpaduueckoe 3ananue (PI'3)

Pegepar (P)

! Ha kypcoBoii ipoekT (paboTy) BBIIENSETCS HE MEHEE OJIHOM 3a4ETHON €/IMHUIIBI TPYI0eMKOCTH (36 4acoB)
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Bun paboTst TpynoeMKoCTh, 4acoB
1 2 Bcero
ceMecTpa | cemecTpa
Occe (D)
CaMoCTOsTeTbHOE U3yUEHUE Pa3/ICIIOB 60 1 61
KonTtponsnas padora (K)2
CamomnoaroroBka  (mpopaboTka W moBTOpeHue | 21 1 26
JIEKIIMOHHOTO MaTepuajia U Marepualia YueOHHUKOB H
y4eOHBIX MOCOOWH, MOATOTOBKA K Ja0OpaTOpHBIM U
MPAKTUYECKUM 3aHATHSAM, KOJUIOKBHYMaM, pyOeKHOMY
KOHTPOJIIO  T.11.),
[ToxroToBka u caada sx3ameHal 27 27 54
Byt uTOroBOro KOHTpPOJISt DK3aMeH | DK3aMEH | DK3aMCHa-
4.2.1. Pazniesnsl TUCIUTIIIUHBI, U3y4aeMbI€ B TIEPBOM CEMECTPE
Tabmuia 3. Pa3nensl IUCIUTUIMHBI, H3y9aeMbIC B TIEPBOM CEMECTPE
KonndecTBo 4acor
Ne A
UTOPHAs
pa3- | HammeHoBaHHMe pa3ienoB }g[ p Bueayn.
nena Bcero [ PaboTa paborta
J 3 | Jip CP
1 2 3 4 5 6 7
«XuMHST KAk~ Hayka. Crpoenue
1 YK P 40 12 12 |4 22
BEIECTBa». 3aKOHBI XUMUMU.
OCHOBHBIE 3aKOHOMEPHOCTH
2 P 38 10 10 |6 16
MPOTEKAHUSI XUMUYECKUX TIPOIIECCOBY
OCHOBBI XMMHUU PACTBOPOB. Peakuun B
3 pactBop H 144 | 44 44 |44 22
BOJIHBIX Cpeax.
O6mme cBoiictBa p-ameMeHToB VIIA-
4 . P 75 24 24 |18 21
IVA rpynm.
KonTtpons (9k3aMeH) 27
Hroro: 324 90 90 72 81
4.2.2. Paznienbl IMCHUIUIMHBI, U3y4aeMbIE BO BTOPOM CEMECTPE
Tabnuia 4. Paznensl IMCHUIUIMHBL, U3y9aeMbIe BO BTOPOM CEMECTPE
KomuyecTBo yacoB
No
pa3- | HaumenoBaHnue paznenon ﬁyngOpHaﬂ Bre-
aborta ay/.
Jena Bcero A
1 lm | paborta
CP

2 ToNbKO 17151 32049HOM (OPMBI 00 yUeHHUS
3 [pu HANIMUMK SK3aMEHA TIO JIUCIUTUINHE
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1 2 3 4 5 6 7
1 Oomas XapaKTepUCTHUKa S-DJIEMEHTOB. | | |1 2% 132 136 |2
Bopopoa. [oarpynna antoMuHus
2 OO0mas xapaktepucTuka d-3JeMEHTOB 88 24 |32 |28 |2
3 O6mas XapaKTepHCTHKA f-anemenToB. ['enuit 99 14 132 138 |1
U P-3JIEMEHTHI BOCBMOU TPYIIITHI
KouTpons (9x3ameH) 27
Hroro: 324 64 196 |96 |5
Bcero: 648 154 | 186 | 168 | 86

4.3. JJEKOMOHHBIE 3AHATHAL.

4.3.1. JEKIIMOHHBIE 3AHATHUA. 1| CEMECTP

TABJIMIA 5. TeMbl TeKIIMOHHBIX 3aHATHI

No TEMA

1 1. IIpeamer u 3agaun XUMUU. MeCTO XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.

2 2. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

3 3. CTtpoeHue aTroma U DJIEKTPOHHBIX 000JI0YEK aToMa.

4 4.Ilepuonnueckuit 3akoH U [lepronnueckas cucTeMa XUMUYECKUX 3JIEMEHTOB C TOYKHU
3pEHHs TEOPUU CTPOEHHUs aroMa. [1epnoIMYHOCTh CBOMCTB JIEMEHTOB.

5 5. XuMuUecKas CBsI3b M CTPOCHHME MOJICKYJI, BaJICHTHOCTh. KoHIenus rudpuan3anuu
aTOMHBIX OpOHMTaliell U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY1T W MOHOB. KoHuenmus
MOJISIPU3ALUNA HOHOB.

Teopus monexkynsapubix opoutanerr (MO JIKAO).

6 6. MexmonekynsapHoe B3aumojenictBue. Cuibl Ban-gep-Baanbca. OpueHTaiMoHHOE,
WHJIYKUMOHHOE W JHUCIEPCUOH-HOE B3aUMOAEUCTBUS. DaKTOphl, OINPEAEISIONINe
SHEPTHI0 MEXMOJIEKYJISIPHOTO B3aUMOIeUCTBU. BomopoiHas CBsI3b.

7 7.CoBpeMeHHBIE TIPOOJIEMBbI HEOPraHMYECKOW XUMHHM. MeTalmoopraHuyeckas |
CyIpaMoOJIeKyJIsipHasl XUMHSI-XUMHUS MOJIEKYJIIPHBIX aHcamMOJeil M MOJIEKYJISPHBIX
CBSI3€H.

8 8. OCHOBBI XMMHYECKOM TEPMOJUHAMUKH. OJHEPreTUUECKUE XaAPAKTEPUCTUKHU
XUMUYECKUX PEAKIUH.

[lepBoe HayaJI0 TEPMOIMHAMUKHU.

9 9. OCHOBBI XUMHUYECKOW KUHETUKU. ['OMOTreHHbIE U TeTeporeHHbie peakuuu. CKopoCcTh
XUMHUYECKON peakuuu U ¢dakTtopbl ee omperenstomue. [lopsaok U MoleKyIspHOCTb
peakuun. Kartanus.

10 10. Xwumnueckoe paBHOBecHe. CBsI3b KOHCTaHTBl XMUMHUYECKOI'O PpAaBHOBECHS CO
CTaHJIaPTHHIM U3MeHeHueM sHepruu [ noocea.

11 11.006mue cBoiicTBa pacTBOpoB. PacTBOpBI HEIITEKTPOJIUTOB.

12 12.PacTBOpBI 2IEKTPOJIUTOB.

13 13.Peakiun B HEOPraHUYECKON XUMUHU. I'mpposnns  coien. OxucaurenpHo-
BOCCTAHOBUTEIIbHBIE PEAKUUU B BOJHBIX pPACTBOpAx.  DJEKTPOJU3 PAcTBOPOB M
pacriaBoB.

14 14. Tlucniepcusle cucteMbl. Kosnonapt.

15 15.KommuiekcHbIe COEIMHEHUSI.

16 16.CoBpeMeHHBIE METO/Ibl CUHTE3a M aHAJIW3a HEOPTAHMYECKUX BEIIECTB.

17 17. p-Onements! VII A rpynnsl.

18 18. p-Onements! VIA rpynmsl.
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19

19. p-OnemenTs! VA rpynnsl.

20

20. p-OnemenTts! IVA rpynmnsl.

4.3.2. JJEKIUMOHHBIE 3AHATHAA. 2 CEMECTP

TABJIMLA 6. Tembl TeKITMOHHBIX 3aHATHI

No

TEMA

22. s -OneMeHThl 1A rpynnsl.

23. Bomopos.

24.s-OnemenTsl Bropoii rpynmnsl. [loarpynna 6epusumst u Mmaraus. [loarpynna kanpuus.

25. Tloarpymnma anqtOMUHUSA.

26. d-DnemenTs! 11IB rpynmel. Peako3eMenbHbIE 2IEMEHTHI.

27. d-Onements! [VB rpynnsl.

28.d-OnemenTsl VB rpynmnsl.

29. d-OnemenTtst VIB rpynmsl.

O |0 (I[N N[ =W —

30. d-Onements! VIIB rpynmsr.

—
()

31.d-Dnementsr VIIIB rpynmei. CemericTBo xene3a. CeMeicTBO MIIaTHHOBBIX METAJLIOB.
CeMeicTBO Kelesa.

32.d-DnemenTs! IB rpymnimsbl.

12

33.d-DnemenTs! 1B rpynmsr.

13

34. I'ennii 1 p-371EMEHTHI BOCBMOM T'PYIIIIHI.

14

35. f-Dnementel. Ctpoenue atoMoB. 4f- u Sf-anementol. Jlantanuaer (4f-3eMeHTHI).
AxTrHUABI (5f-2IIE€MEHTHI).

4.4.. TIPAKTUYECKUE 3AHATUAL.
4.4.1. IPAKTUYECKUE 3AHATHUA. 1 CEMECTP
TABJIMIA 7. Tembl NpakTUYECKUX 3aHITUH

Ne TEMA

1 1. Ilpeamer u 3agaun XuMur. MeCTO XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.

2 2. ATOMHO-MOJIEKYJISIPHOE YYCHHUE.

3 3. CTpoeHue aTroma M 3JIEKTPOHHBIX 000JI0YEK aToMa.

4 4.Ilepuonnueckuit 3akoH U [lepronuueckas cucteMa XUMUYECKUX JIEMEHTOB C TOYKH
3pEeHHsI TEOPUH CTPOCHHUsI aTroMa. [1eproIMYHOCTh CBOMCTB 3JIEMEHTOB.

5 5. Xumuueckasi CBsI3b M CTPOCHHE MOJIEKYII, BaIeHTHOCTh. KoHuenus rudpuansanim
aTOMHBIX OpOHMTaliell U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYT W MOHOB. KoHuemnmus
MOJISIPU3aIlMHA HOHOB.

Teopus monexynspubix opoutanein (MO JIKAO).

6 6. MexmonekynsapHoe B3aumojencteue. Cuibl Ban-nep-Baanbca. OpueHtaunoHHoe,
WHIYKIIMOHHOE M JHMCIEPCHOH-HOE B3auMoOJEHCTBUS. DakTOphl, OMpPECIISIONIne
SHEPTUI0 MEXMOJIEKYIISIPHOTO B3aUMOIeUCTBUs. BomopoiHas CBsI3b.

7 7.CoBpeMeHHBIE TPOOIEeMbl HEOPraHWYecKOoW XuMuU. MertamioopraHudeckas H
CYMpaMOJNIEKyNsIpHasl XUMHS-XUMUS MOJICKYIAPHBIX aHCamMOIell M MOJEKYISIpPHBIX
CBS3€IA.

8 8. OCHOBBI XMMHMYECKOW TEPMOJMHAMUKH. ODHEPreTUUYECKUE XapAKTEPUCTHKHU
XUMUYECKUX PEAKIUH.

IlepBoe Haya10 TEPMOIUHAMUKH.
9 9. OCHOBBI XUMHUYECKOW KUHETHKU. ['OMOTeHHbIE U TeTeporeHHbie peakiuu. CKopoCcTh

XUMHUYECKOMN pCakuun u (I)aI(TOpBI €C OINpCaAcCIdronue. HOp}IIIOI( U MOJICKYJIAPHOCTD
PCaKIUH. Karamms.
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10 10. Xumunueckoe paBHOBecue. CBs3b KOHCTaHThl XHMHUYECKOTO PABHOBECUS CO
CTaHJIaPTHBIM U3MEHEeHueM 3Hepruu [ uooca.

11 11.06mue cBoiicTBa pacTBOPOB. PacTBOPHI HEITCKTPOIUTOB.

12 12.PacTBOpBI 3JIEKTPOJIUTOB.

13 13.Peakuiuy B HEOpPraHUYECKON XUMUHU. I'mpponus  coneil. OKucCAUTETHHO-
BOCCTAaHOBUTEJbHBIE pEAKUUU B BOJHBIX pPACTBOpaxX.  ODJEKTPOJIU3 PACTBOPOB H
pacIiaBoB.

14 14. lucniepcuble cucteMbl. Kosuouapl.

15 15.KomnuiekcHbIE COETMHEHMSL.

16 16.CoBpeMEHHbBIE METO/Ibl CUHTE3a M aHAJIN3a HEOPraHWYECKUX BEUIECTB.

17 17. p-Onements! VII A rpynnsl.

18 18. p-Onements! VIA rpymnmsl.

19 19. p-OnemenTs! VA rpynnsl.

20 20. p-OnemenTts! [VA rpynmnsl.

4.4.2. IPAKTUYECKHUE 3AHATUA. 2 CEMECTP

TABJIMIIA 8. Tembl NpakTUYECKUX 3aHATUN

Ne

TEMA

22. s -OnemeHTsI | A rpymnisl.

23. Bonopo.

24.s-OnemenTsl BTOpO# rpymiebl. [Toarpymnma 6eprinus u Mmaraus. [loarpynmna kambims.

25. lloarpynna aaTtOMUHUS.

26. d-DnemenTs! [1IB rpynmel. Peako3eMenbHbIE 2IEMEHTHI.

27. d-Onementsl [VB rpymiebr.

28.d-Dnementsl VB rpynmbl.

29. d-DOnements VIB rpymiebr.

30. d-DOnementsr VIIB rpyniebr.

=[O [0 Q[N N | R[] —

31.d-Daementsr VIIIB rpynmei. CemericTBo xene3a. CeMEMCTBO IMIIATHHOBBIX METAJIIOB.
CeMeiCcTBO xelesa.

32.d-Dnements 1B rpymimebr.

12

33.d-Dnements 1B rpynmsr.

13

34. I'enuii U p-3I€MEHTHl BOCBMOU IPYIIIIBI.

14

35. f-Dnementsl. Ctpoenue atomoB. 4f- u Sf-anementsl. Jlanranuner (4f-aaementsr).
AxtrHUABI (5f-21€MEHTHI).

4.5. JlabopaTopHBbIC 3aHATHS

TABJIMILIA 9. Temsl 1a60paTopHBIX padOT

Ne Ne Kon-Bo
JIP pasnena | HammeHnoBanue nabopaTopHbIX paboT 4acoB
1 2 3 4
{ { OmnpeneneHne OTHOCUTENBHOM MOJIEKYJIIPHOM Macchl OKCHJIA 5
yraepoxa (IV)
OnpeneneHye MOJISIDHOM MacChl SKBUBAJIICHTA LIMHKA
) CKOpoCTh XMMHUYECKMX peakuui. 3aBUCHUMOCTb CKOPOCTH

PCaKMU OT TCMIICPATYPhI 1 KOHICHTpALUA
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4 2 XUMHUUYECKOE  paBHOBecHE.  Bimsgnue — Temmeparypsl | | 9
5 2 Karaynns. ' OMOTeHHBII U TeTepOTreHHbIN KaTaJlu3 2
6 3 OuncTKa TBEpABIX BELIECTB OT IPUMECEH 6
7 3 PactBopsI. PactBopumocTs COJIEH, IIpoussenenue | 4
8 3 [IpuroroBiieHHEe PaCTBOPOB 3aIaHHOW KOHILICHTPALIUU 6
9 3 DNEKTPOIUTHYECKAs JUCCOMAIIMS (TIPOTOJIN3) 6
10 3 I'uaponuz (Ilpotosms) coneit 4
11 3 OKHUCIUTEITbHO-BOCCTAHOBUTEIIPHBIC PEAKITHH 6
12 3 ONEKTPOXUMHYECKHE  CBOWCTBA  METAJJIOB,  3JeKTposius | 4
13 3 Koppo3zust MeTaio 4
14 3 [Tosrydenne u CBOMCTBA KUCIOPOIA 5
15 3 CBoiicTBa BOJOPO/Ia U TIEPOKCHIA BOJIOPOIA 5
16 3 T"amoreHsl 1 X COeJUHCHHUS 10
17 3 Cepa. CBoiicTBa CEphl U €€ COCTMHEHUN 10
1K 3 ARQT ¥ ero COENUHEHUS. TIOIVUYEHUE U CROUCTRA 10
19 3 dachon v ero coenvaeHUS 6
20 3 Yrnepoa M KpeMHUM, COETMHEHHUS YTJIEPOAad U KPEMHUS 6
21 3 bop u ero coenunenus. [lonydyenue u cBoiicTBa 6
29 4 CBo¥cTBa METOYHBIX METAIIOB B UX COSTMHEHUH 10
23 4 bepunnuii, wmarHuid, KamblMi, CTPOHIMM, Oapuii u wux | 10
24 4 AJIIOMUHHHI U €r0 COEIUHEHUA 10
25 5 PenkozemenbHbie diemMeHTh: TuTaH, UHUPKOHUNA W TaHUI. 6
OKCHIBI THAPOKCUIBI M COJIH
26 5 Banaguii, HHOOUH, TaHTaJI U UX COEIUHEHUS 6
27 5 XpoM, MOJIUOACH, BOJIb(PpaM U X COCTMHECHUS 6
28 5 Maprasel, COeIMHEHUS Mapradia 6
29 5 JKeneszo, koOAIbT, HUKEIb M UX COSAUHEHUS 6
30 5 Menp, cepeOpo, 30JI0TO ¥ MX COCTHHCHUS 6
31 5 IluHK, KagMuil U UX COCTMHEHMS 6
32 5 OnoBo, CBUHEI] U MX COCIUHEHHUS 6
33 5 MbIIbSIK, CypbMa, BACMYT U UX COEIUHEHUS 6
34 5 KadecTtBeHHO€ onpesenenne HoHOB d-2JIEMEHTOB 6
35 6 CHUHTE3 HEOPraHMYECKUX BEIIECTB 6
36 6 [Tonydyenue u CBOMCTBA KOMIUIEKCHBIX COETMHEHUM 6
4.6. CamoCTOSATEIbHOE U3YyUYCHHE PA3/ICIIOB TUCIUITINHBI
TABJIMIA 10. TeMbl caMOCTOSITEIbHBIX 3aHATHI
Ne Koxa-Bo
Bomnpocel, BBIHOCUMBIE Ha CAMOCTOSITEIbHOE U3yUEHUE
paszena 4acoB
1 2 3
[Ipeamer m 3agaun xumMuu. MeCcTO XMMHUHU B CHCTEME E€CTECTBEHHBIX
1 Hayk. [Ipenmer u 3amaum xumuu. OCHOBHBIE 33JaUud COBPEMEHHOU 4
Heopranuueckoi xumuu. CoBpeMEeHHBbIE HaNpaBJCHHUS Pa3BUTHUS
HNonHnas cBsi3b u ee cBoicTBa. [lonspuzanus MOHA B 3JIEKTPUUYECKOM
1 none. llonsgpuzyemoctb ©  MOJSpU3YIOLIEE  JCHCTBUE  HOHOB. 10

N3meHeHne >THX CBOMCTB B Ilepuoaax M rpymnnax. MoHHas CBsA3b-
NIpEACIIbHBIN CIy4ail KOBAJIEHTHOM MOJIIPHOM CBS3H.
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Hucniepcusie  cucrembl.  Kommouzapl.  JlucnepcHblE  CHUCTEMBI.
3 Knaccupukanuss nucnepcubix cucreM. CyCHeH3WHM U AMYJIbCHH. 6
Komnougneie pacTtBOpbl. YCTOMYMBOCTH KOJUIOMAHBIX PAacTBOPOB.

Bopopoa. O0mas xapakrepuctika Bogopoaa. [lomoxxeHnue Boopoaa B
nepuoguueckoit cucreme. CrtpoeHue atoma. BaneHTHOCTh U CTENEHb
OKHUCJIEHHSI aTOMOB BOJOpPOJA. XapaKTep XWMUYECKHX CBSI3€M B €ro
COeIMHEHUAX. Y CI0BUs 00pa3oBaHus U cyliecTBoBaHus noHos H+, H—
, H30+. ®usnueckue u XuMHUUECKHE CBOMCTBA BOAOpoaa. Bomopos kak
BOCCTaHOBUTEb. BocCCTaHOBUTENb-HAs CIIOCOOHOCTh ATOMApHOIO MU

10

d-Onementsr  1IB  rpynmel.OOmas  xXapakTepuUCTHKA  DJIEMEHTOB.
Crpoenue aromoB. M3MeHeHue MO Trpynmne aTOMHBIX pajJnycoB U
MOHU3AILMOHHBIX MOTCHIHUAIOB. BAIEHTHOCT M CTENEHU OKHCICHHUS
5 aTOMOB. XapakTep XMMHYECKON CBSI3M B coequHEHUsX. Duznueckue u 10
XMMHMUYECKHE CBOMCTBA MPOCTHIX BewlecTB. OTHOIIEHHE K KHCIOPO.Y,
BOJIE, KHUCJIOTaMm, InenoyaM. Awmanbramel. lIpumMeHeHHe MeTaisoB.

nTI‘f‘TI LY T A 1A KATINIACT n]’(‘f‘]’l LY NTY/TIX {T TT\ PD{\T\-/’T{"T‘D 2]

Jlautanunel (4f-anementol). BaneHTHOCTb, XapakTep XUMHYECKHX
6 cBs3el U ¢GopMbl coenvHeHUH. XHUMHUYECKHME CBOWMCTBA METAJIIOB. 10
OTHOLIEHWE K KHUCIOpOoAy, Boje, kuciaoTaM. Oxcunbl. ['mapokcupibl.

v
IAnrsarrarraa IIIOTIATIION NAOIINADIIL IV ODATIOTD N ITONIIN TINT CAaorx

AxtuHouabl (5f-anementsl). BalleHTHOCTH 3J€MEHTOB, XapakTep
XMUMHUYECKUX CBsi3ed U (HOPMbI COEIMHEHUHN B psiiax TOPUNH—KIOpUN U
OepKIIMi—TI0ypeHCH. XUMHUUYECKHe CBOMCTBAa MeTauioB. CoenuHeHus
topus (IV): okcua, runpokceun, ranorenuasl. Coenuaenus ypana (VI):

10

5. ONEHOYHBIE MATEPHAJIbI JIUISA TEKYIIEI'O U PYBEXHOI'O

KOHTPOJISA nepeueHs OLEHOYHBIX CPEACTB M KOHTPONUPYeMbIX KommeTennuit: OITK-1.1;
OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-6.1

5.1. 3AJAHUA JIUIA TEKYIIETI'O KOHTPOJIA (KOJUIOKBUYM). 1 CEMECTP.

IIEPBASI KOHTPOJIbBHAA TOYKA

3.OCHOBHBIC 3aKOHBI aTOMHO-MOJIEKYJSIPHOTO YYEHHS. 3aKOHBI: COXpaHEHUsS, KpaTHBIX
OTHOIIICHUM, TIOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHONICHHUH. 3akoH ABoraapo. 3akoH
SKBHUBAJIEHTOB.

7.KBantoBbie yncia. CMBICII KBAHTOBBIX YHCEN. ATOMHBIE OpOUTaIM. DHEPTETHUCCKUE YPOBHU
AJIEKTPOHA B OJHOAIEKTPOHHOM MHOT03JIEKTpOHHOM atomax. [Ipuniun [laymu.

8.IlpaBmno XyHzna W TOPAJOK 3alojHEHHUS aTOMHBIX opoOutaneil. [lpuHiumn HauMmeHblIeh
snepruu. [IpaBuio KieukoBckoro.

9.Ilepuomnueckuii 3akoH. [lepuomnyeckas cuctema. OCOOCHHOCTH 3alOJHEHUS 3JIEKTPOHAMU
ATOMHBIX OpOHUTaNe U (OPMHUPOBAHHUE TIEPHOJIOB. S-, P-, d-, f-3JIEMEHTHI ¥ UX pacCIOJIOKEHUE B
MIePUOANYECKON CHCTEME.

10. CtpoeHue 37EKTPOHHBIX 000JOYEK >JeMEHTOB. lleproAMYHOCTH CTPOEHHS AIEKTPOHHBIX
obosouek. I3MeHeHne aTOMHBIX U MOHHBIX PaauyCcoB MO mepuoaaM U rpymnmnam. JddexTst d- u
f-coxatus.

11. HoHuW3alMOHHBIE TMOTEHUUATbl, CPOACTBO K DJIEKTPOHY, HIIEKTPOOTPHUIATEIBHOCTh
aneMeHTOB. DaKTOphl, ONPENCNSIONIME 3T BEIMYMHBI MU WX HU3MEHEHHE [0 MepuojaM u
TpyIIIaM.

12.IleproAMYHOCT, XMMHYECKHMX CBOWCTB 3JIEMEHTOB, MPOCTBIX BEIIECTB M XUMUYECKUX
coeuHeHU. 3MeHeHne CBOICTB 3J€MEHTOB MO IEpUOJaM U TpynmnaM B 3aBUCHUMOCTU OT
CTPYKTYpBI BHEIIHHUX U MPEJABHEIIHUX dIEKTPOHHBIX 000JI0YEK U pPaJnyCcOB aTOMOB. M3MeHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M TUAPOKCHIOB 110 IEPUOJIaM U T'PyIIIaM.
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13. OcHOBHbBIE THIIBI XMMUYECKOM CBSI3U: KOBAJIEHTHas (HEMOJISIpHAs M MOJSpHAas), HMOHHa,
Metaymndeckas. OOmme 0OCOOSHHOCTM MeXaHW3Ma O00pa3oBaHWs KOBAJICHTHBIX W HOHHBIX
CBS3EH.

14.0OcHoBHBIE MOJI0KEHUS Teopun BaneHTHBIX cBs3eil (BC). Ocobennoctn oOpa3oBaHus CBs3EH
M0 JOHOPHO-AaKIENTOPHOMY MeXaHu3My. HachlmaeMocTh W HampaBJIEHHOCTh XUMUYECKOU
CBsI3U. MHOTOIIEHTPOBAs CBS3b.

15.BajieHTHOCTh XUMUYECKUX 3JIEMEHTOB. BaneHTHOCTh ¢ nmo3unuii Teopun BC. BaneHTHOCTS s-,
p-, d-, f-amemenTtoB. IlocTosiHHAasE W TEepeMEHHAs BAJCHTHOCTH. BalleHTHOCTH W CTEICHB
OKHCJICHUSI aTOMOB JIEMEHTOB B UX COCIMHECHUSIX.

16.01MHOYHBIC W KpATHBIE CBSI3U. G- U T-PA3HOBUIHOCTH KOBAJICHTHBIX CBsi3ei. OTHOCHUTENbHAS
yctounBocth (p—p)n- u (p—d)m-cBszeit. KonmyecTBEHHbIE XapaKTEPUCTUKH XUMHUYECKHX
cBs3eit. [lopsmok cBsizu. DHeprus cpsizu. JlnuHa cBsizu. BanmentHerit yron. CteneHb MOHHOCTH
cBs3u. D(P(DEKTUBHBIE 3apsibl XUMUYECKUA CBS3aHHBIX aTOMOB M CTENEHb HMOHHOCTH CBSI3H.
JIMMOJIbHBIA MOMEHT CBSI3H.

17. Konnenuus ruOpuan3ainud aTOMHBIX OpOUTaliell U TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI U
noHOB. OCOOEHHOCTH pacrlpeesieHus] dSJIEKTPOHHOM TIIJIOTHOCTH THOPUIHBIX OpOUTANICH.
[Ipocteitmme Tumel TuOpuau3anuu: sp, sp2, sp3, sp3d, sp3d2. 'mOpummsamusi ¢ ydactuem
HETIOJICICHHBIX ~ DJIGKTPOHHBIX map. BimsHue OTTaJKMBaHWUA DIEKTPOHHBIX TMMap Ha
MPOCTPAHCTBEHHYIO KOH(PUTYPAITUIO MOJICKYIT.

18.KoHuenmusa nojsgpu3aliii MOHOB. TpPaKTOBKA TMOJISIPHBIX CBSA3EH COIJIACHO KOHIIEIIIUU
MOJISIpU3aIlii MOHOB. JIOKaM30BaHHBIE U JACTOKATU30BaHHBIC CBA3U. TpEeX- U MHOTOIIGHTPOBBIC
cBs3M. Jlenokanmmzanus m-3JIE€KTPOHHOM IUIOTHOCTH B MoJIeKylle OeH3ona,rpadure, HOHAX
KHCJIOPOJICOAEPKAUX HEOPTAHNYECKUX KUCIIOT.

19.Teopust monekynsapHbix opoutaneri (MO). OCHOBHBIE TIOJIOKEHHS, DSHEPreTHUYECCKUE
IyarpaMMbl, CBsi3bIBarolne M paspeixisionme MO. Dneprernueckue amarpammbel MO
JIBYXaTOMHBIX MOJIEKYJ 3JEMEHTOB BTOPOrO IMEpUOJa. G- U T-MOJIEKYJSIpHBIE OpOUTAIH.
CpaBuenune Teopurt BC u MO.

20.KoMIuieKCHBIE COCIMHEHUS. Ctpoenue KOMILJIEKCHBIX COCIUHCHHUM, Teopust
KPUCTAJJIMYECKOTO MOJIA. XUMHUYECKas CBSI3b B KOMIUIEKCHBIX COCJIUHEHUSAX U OCOOCHHOCTH HX
cTpoeHus. [ mbpuansaius aToMHbIX OpOUTaIeil KoMIIeKcooOpa3oBarTess.

21. MexwmounekynsapHoe B3aumojeiictBue. Cuibl  Ban-gep-Baanbca.  OpueHTanmoHHOE,
WHIYKIMOHHOE W JIMCIIEPCUOH-HOE B3aUMOJEHCTBUs. DakTopbl, OMNPEENSIOIINE SHEPIrUI0
MEKMOJIEKYJISIPHOTO B3aUMOJECHCTBUS.

22.BopoponHas cBsa3b. [Ipuposna BOAOPOIHON CBSI3M, €€ KOJWYECTBEHHBIEC XapAKTEPUCTHUKHU.
Mex- U BHYTPU-MOJIEKYJIIpHAs BOJOPOJHAs CBA3b. BOJOponaHasi CBSI3b MEX]Yy MOJIEKYIaMHu
¢dbTopoBOIOPOAA, BOIBI, aMMHAKa U CIHUPTOB. BiMsHHE BOJOPONHON CBSA3M Ha (PU3UUECKHE
CBOMCTBA BEIECTB C MOJEKYISIPHON CTPYKTypoil. OOmue 0coOOeHHOCTH (PU3NYECKHX CBOMCTB
MOJIEKYJIIPHBIX KPUCTAJUIOB B CPABHEHUU C HOHHBIMU U @TOMHBIMH KPUCTAJLJIAMHU.

23. DHepreTuyeckKue XapakTepUCTUKU XUMHUYECKUX peakuuil. IlepBoe Hauano TepMoAMHAMUKH.
[IpeBpaienus s3Heprun U pabOThl B XUMUYECKUX MTPOIIECCaX.

24 Tepmoxumust. [TonsiTre 06 SHTANBNNUU. DHAO- U SK30TEPMUUECKHUE PEAKIIUU. 3aKOH

I'ecca u cneactBue u3 Hero. CTaHIApTHOE COCTOSIHUE M CTaHIApTHAs SHTAIBINS 00pa3oBaHUs
BelecTBa. PacueTsl TEMIOBBIX A3PPEKTOB pEeaKIIHii.

25.Btopoe Havano tepmoanHaMuKU. [lonsatue suTponuu. O1ieHKa 3Haka U3MEHEHHUS SHTPOTIMH B
XUMHUYECKUX peakiusax. JHeprus ['m66ca. Ponb 3HTaNMUHHOTO U SHTPOMUIHOTO (HDaKTOPOB B
OIpe/IeJICHUN HalpaBJeHus Ipolecca.

26. I'oMOreHHblE M Te€TEPOTrE€HHBbIE PEAKIUU U CUCTEMBbI. CKOpPOCTh XMMHUYECKOW peakiuu MU
(bakTophl ee ompeAeNstonue. 3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHIICHTPAIlMH PEarcHTOB.
Kunernueckoe ypaBHenue peakuuu. [lops1ok 1 MONEKyIIpPHOCTb PEAKIUU.

27.1lonatre o MexaHu3Me peakuuu. l[lepexoHoe COCTOsHME, WU aKTUBUPOBAHHBINA KOMILJIEKC.
DOHeprus aktTuBauu. OakTopbl, ONPEAESISIONME BETUUNHY SHEPT UM AKTUBALIUH.
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28 .BnusiHue Temmeparypbl Ha CKOPOCTh XuMUYecko peakuuu. IlpaBuno Bant-I'odda.
Temmneparypublii K03 (HUIEHT CKOpOCTH. YpaBHEeHUE AppeHuyca.

29 Katanuz u katanu3aTopbl. MHrubutopsl u wuHruOupoBanue. Karanutuueckue sbl.
I'oMOoreHHblE U TETEpPOreHHbIE KATAIUTUYECKHE pEaKUU. AKTHUBHbIE LIEHTPBl TBEPIBIX
KaTaJIn3aTOPOB.

30. OGparumble U HeoOpaTuMble XUMHUYecKue peakiuu. COCTOSIHME PAaBHOBECHS W MPUHIMII
oOparumoctd peakuuu. KuHeTHYecKMid W TEpMOJMHAMUYECKHHA TOAXOIBl K OIHMCAHUIO
XMMHUYECKOTO paBHOBecus. KOHCTaHTa XMMHUYECKOTO PaBHOBECHUS U €€ CBSI3b CO CTaHAApPTHBIM
n3MeHeHueM sHepruu ['m6o6ca. CmenieHne XuMUYecKoro paBHOBECHS ITPU U3MEHEHUU YCIOBUM.
[Ipunnun Jle HlaTense.

BTOPAS KOHTPOJIbHAA TOYKA

31.Teopun pactBopoB. PacTBopenue kak pu3nko-xuMudeckuit mpoiecc. MsMeneHnne sHTaIbIIU
U SHTpOIuUU npu pactBopeHuu BemecTB. ConbBaTanus. CosbBarel. OcoOble CBOMCTBA BOJBI Kak
pactBoputens. ['mapartel. Kpucramtoruaparsl.

32.00mue cBoiicTBa pactBOpoB — auddy3ms u ocmoc. OCMOTHYECKOE MABJICHHE U €r0
3HaueHue. MeToibl OnpeieNieHNsl MOJIEKYIISIPHBIX MacC paCTBOPEHHBIX BELIECTB.
33.PacTBOpuUTENlb U pacTBOpsieMoe BeliecTBO. PactBopumMocTs. HackllieHHbIE, HEHACBIILICHHBIE,
MIEpEChIICHHbIE, pa30aBlieHHblE W  KOHLEHTPUPOBAaHHbIE pacTBOpHL. B3ammoneiicTBue
PacTBOPEHHOTO BellecTBa U pacTBopuTelia. CocTosHuE BellecTBa B pacTBOpE.

34 KoHileHTpanusi pacTBOPOB M CIIOCOOBI €€ BBIPAXEHHUS: MaccoBas JOJs, MOJSPHOCTD,
HOPMaJIBHOCTh, MOJSUTBHOCTbD, MOJIBHAS J0JISI, THTP.

35.3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B KUIKOCTSX, ABYX JKHIAKOCTEU, TBEPABIX BEUIESCTB B
KUIKOCTAX. 3aKoH ['eHpu. BiausiHMe Ha pacTBOPUMOCTH MPUPOJIBI KOMIIOHEHTOB, TEMIIEPATYPHI
n naBienus. [lepexkpucramin3anuu U SKCTPAKIUSI.

36./laBnenue u coctaB mapa Haja pacTBopoMm. 3akoH Paynsa. Kpucrammuzamus u kuneHue
pactBopa. Kprockonus 1 30y110CKONHS.

37. N3oToHnueckuii kKoAhHUIMEHT. DIESKTPOJTUTUYECKAS TUCCOIUAIIMS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOpUM DJEKTPOJUTUYECKOW aucconuanuu. MexaHusMm auccouranvu. BrusiHue
MPUPOJBI BEUIECTBA HAa €ro CHOCOOHOCTh K 3IEKTPOJIMTHUYECKOM AUCCOIHMAMM B BOJHOM
pactBope. KHCIOTHO-OCHOBHBIA XapakTep IUCCOLMALMUA TUAPOKCUAOB B 3aBHUCHUMOCTH OT
MOJIOKEHUS D3JEMEHTOB B IMEpUOAMYECKOW cucteMe. Jlucconmanus CpenHuX, KUCIBIX U
OCHOBHBIX COJIEH.

38.PacTBOopbI crabbIX MeKTpoIUTOB. KOHCTaHTa U CTENEeHb JUCCOLUAIUU CJIa00Tr0 IEKTPOIIUTA.
3akoH pazoasieHuss OcTBaIbIA.

39.PacTBOpbl  CHUJIBHBIX 3JEKTPOJMTOB. Kaxymiascs CTeneHb JIUCCOLUMAlUU  CHIJIBHOTO
ANEKTPOJIUTA. AKTUBHOCTD U KOX(PIUIIMEHT aKTUBHOCTHU. MlIOHHAas cuiia pacTBopa.

40.0OcHOBHBIE TMPEACTABICHUS TEOPUHM CHIBHBIX AJEKTponuToB (Teopuu bpencrena u Jloypw,
JIptouca u ap.). IlpoToHHas Teopusi KUCIOT M OCHOBAHUHM, MPOTOIHM3 U MPOTOJIUTHUECKUE
peakuuii. [IpoToIUTEI 1 aPOTOIUTHI.

41 .ducconmanus Boabl. MoHHOE mpou3BeneHUE BOABL. BOIOPOAHBIN M THUAPOKCUIIBHBIN
nokasarenu cpeabl. Mon ruapokconus. Muaukatopel. Metonsl onpenenenus pH. Bbydepnsbie
pacTBOPBHI.

42.TpynHopacTBOpUMBIE 3JEKTPOJIMTHL. PaBHOBecME MEXIy OCAaJKOM U HACBIIIEHHBIM
pactBopoM. [IpousBenenre pacTBOpUMOCTU. BinsiHue 0JTHOMMEHHBIX HOHOB Ha PAaCTBOPUMOCTH
BelecTB. Biusaue pH pactBopa Ha 00pazoBaHue TPYyJHOPACTBOPUMOTO BEIIECTBA.

43.Tuapomu3 coneil. MoHHble ypaBHeHHs rujposin3a. KoHcTaHTa M CTeNeHb T'MAPOJIM3A.
Bnusiaue npuponbl, 3apsia M paadyca MOHOB Ha HUX CKIOHHOCTh K TUIpOJM3y. BrausiHue
KOHIIEHTPAIIUU pacTBOpa, Temneparypsl, pH cpenbl Ha cTenenb ruponn3a. BiausHue KOHCTaHThI
JIMCCOLIMAIIMN KUCIOThI(OCHOBAHNS), KUCIIOTHI M1 OCHOBAHMS Ha KOHCTaHTY THAPOJIN3A.
44.CnoxHble ciydau Truaponusa. OOpaTUMBbIi U HEOOPAaTUMBINA THUAPOIU3. [ MAPOIHU3 KUCITBIX
coneil. ['maponus TpyaHOpacTBOPUMBIX cosied. COBMECTHBIM THAPOJIM3 COJIEH. Y CIOBHS
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1ojAaBJieHUs1 rujpoausza. OOuMe NpUHLUIBI MOJYYEHHUS JIETKOTMJIPOJIU3YIOIUXCS COJeH, UX
OUYHCTKHU U CYIIKH.

45.I'uipoaun3 ¢ TOYKU 3pEHUSI IPOTOJIUTUYECKON TEOPUU KUCIOT U OCHOBAHUM.

46. OKuCIUTETBHO-BOCCTAHOBUTENbHBIE IIPOLIECCHI KAK pEaKlUuu I[EepeHoca AIIEKTPOHA.
Oxucnurenu u BocctaHoBUTeNN. Kiaccuduxanysi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.
Hogprit moaxon k knaccudukanuu OBP. THITBI OKHCTUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
47.CocTaBieHue YpaBHEHHI OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakiuuil. MeTox HOHHO-
MOJIEKYJISIPHBIX TOJypeakuuii. MeTo 1 MpOTOHHO-KUCIOPOAHOTO OaaHca.

48 KonuuecTBEHHbIE  XapaKTEPUCTHUKU  OKHCIUTEJIbHO-BOCCTAHOBUTENBHBIX  IEPEXOJIOB.
OKHCANTENBbHO-BOCCTAHOBUTENbHBIE cucTeMbl. YpaBHeHue HepHcrta. CranmapTHblE peloKc-
MOTEHIIMAJIBI U CIIOCOOBI X OIPEIEICHHUS.

49. Penokc-moTeHIMalbl M OLIEHKA HAmpaBiCHUs W MOJHOTHI MPOTEKAaHUS OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIX peakiuil. 3aBUCUMOCTb MEXAY BEIMUYMHAMU PEJOKC-TIOTEHIIMAIOB CUCTEM
n u3MeHeHueMm »sHepruu [u60ca. [logOop okucauTened M BOCCTAHOBUTENEH € YydeToM
CTaHJIAPTHBIX PEIOKC-ITOTEHIIMAJIOB.

50. PaBHOBecue Ha TrpaHMIIE METaul - PacTBOp. OJEKTPOIHBIM MOTeHUMad. BomopoaHblit
ANIEKTPOJI CpaBHEHUS. Psii cTaHIapTHBIX JEKTPOJHBIX OTEHIUANIOB, (PAKTOPBI, ONPEACIISIONINE
noJjioxkeHue Metrayuia B psaay COIL.

60.XumMuyecKre HCTOYHUKH 3JIEKTPUYECKOTO TOKa- rajibBaHnueckue aieMeHTsl (I'3). Pabora ['D
SAxobu-lanusnsa. DIeKTpoABMKYILAs cUjla TajlbBaHUYECKOTo eMeHTa. [Ipunuun padots I'D:
AKKYMYIISTOPBI U cyxue GaTtapeu.

61.01exkTponu3 paciuiaBOB M BOJHBIX PAaCTBOPOB 3JIEKTPOJIUTOB. KaTomgHble W aHOJHbBIE
npouecchl. [loTeHmman pasznoxkenus. fBneHue nepeHanpspkeHus. [IpakTuueckoe 3HaueHHE
EKTPOIN3A. DIEKTPOJIUTHUECKHE CIIOCOOBI MOyYeHHUs METAJUIOB U3 PacIljIaBOB U PacTBOPOB.
3akonsl Dapanes.

62.DJIEKTPOXUMHUYECKass KOPPO3HWsl METAJIOB- KakK pe3ynbTar paboTel [D. [TpoayKThI
XMUMHMYECKOH U DJIEKTPOXUMHYECKON KOPPO3UH U OCHOBHBIE METO/IBI 3AIIUTBI OT KOPPO3HUHU.

TPETHA KOHTPOJIbHAS TOUKA

63. ucnepcusie cucteMbl. Kinaccudukamus aucnepcHbix cucteM. CyClieH3UH U SMYJIbCHH.
64.Komutounpel. KosuiouHbie pacTBOPBL. Y CTOMYMBOCTh KOJUIOMAHBIX pacTBOpoB. CTpoeHue
KOJUIOMJHOM YacTullbl U Muuesuibl. JlnodunbHble U nuOoQOOHBIE KOJUIOUIBL. 30JM U TElU.
[lenTu3anus, Koaryasuus, ceIMMEHTAIUs KOJJIOUIOB.

65. O6mas xapaktepuctuka snemeHToB VII A rpynmel. Ctpoenune atomMoB. OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA IMPOCTBIX BELIECTB. XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB.
OOt TPUHIIUII TIOTyYeHHs] CBOOOIHBIX TaJIOT€HOB.

66.PacTBOpUMOCTD B BOJIE MPOCTHIX BEUIECTB rajloreHoB. XJIOpHas, OpoMHas U HoJHAas BOJA.

67. TI'amoreHoBonoponabl. BoccraHoBuTENbHbIE M KUCIOTHBIE cBOMcTBa. OOIIME MPUHIIUIIBI
nonyueHusi. [IpoMbllsieHHOE TOJy4YeHHE COJSIHOW  KUCHOTHL. [IpuMeHeHHe COJSHOH,
TJIABUKOBOM KHCIIOT. AHAIUTUYECKUE PEAKIIUU TalOTeHU-HOHOB.

68.0Oxcunsl dropa, xmopa (I, IV, VII), 6poma (1), iioga (V).OkucanTensHO-BOCCTAHOBUTEIbHBIC
Y KHCIIOTHBIE CBOMCTBA.

69. OKCOKHUCIIOTHI - KUCIIOPO/ICOIEprKaIle KUCIOThI XJlopa, Opoma, fioga. CTpoeHHe MOJIEKYII.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE M KHUCIOTHBIE CBOWCTBA. CPAaBHUTENbHAS YCTOWYMBOCTH
coimed u KuUCIOT. IllpuMeHeHue TUNOXJIOPUTOB, XJIOPATOB, NEPXJIOPATOB. XJOpHas WU
OenmuibHAast U3BECTh (XJIOPKA).

70. O6mas xapakrepuctuka smeMeHTOB VIA  rpymmbl. [IpocTeie BemecTBa. ANIOTPOIHBIE
Moaugukaun. OcobeHHocTH Kucnopoaa. CTpoeHHe MoOJeKyln o30Ha U cepbl. OCHOBHbIE
COCcoOBI MOJTYYEHUS MPOCTHIX BEILECTB.

71. I'mapunsl Tuma H23. Ctpoenune Moisiekyn. BoccTaHOBUTENbHBIE U KUCIOTHBIE CBOMCTBA B
psany Bonma—temrypoBogopoa. CepoBomopon. CpoiictBa. OOmMe NPUHLUUIBI MOJYyYEHUS
XaJIbKOT€HOBOJOPOJIOB.
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72.Xanbkorenuapl. CpeqHue, OCHOBHBIE M KHUCIble XaldbKoreHunabl. I['uuaposns. OOmue
IMPUHLIMIBI oaydeHus. [IpumeneHre. AHaATUTUYECKHE pEaKMU XalbKOT€HNU1-HOHOB.

73. Tuapunst cepsl H2Sn -Tomucynbduapl. CTpoeHre MOJEKyd. YCcToHYnBOCTh. KucinoTHbie 1
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CpaBHUTENbHAS YCTOMYMBOCTD MOJIHCYIb(PHIOB
U COOTBETCTBYIOLIUX UM KHCJIOT.

74. Oxcupapl. Oxcuasl snementoB (IV, VI). OcobGennoctu crpoenus. OTHOLIEHHE OKCHIIOB K
BOJe, KuciotaM u menodyaM. OKHUCINTENIbHO-BOCCTAHOBUTENbHbBIE CBoMcTBa. [IpuHIuUIBI
MIOJTyYEHUSI.

75. CepHucras, CeIeHUCTasi U TEJUIypUCTast KUCIOTHI U UX coU. KUCIOTHBIE U OKHUCIUTENBHO-
BOCCTaHOBHTENbHBIE cBoWcTBA. [lomydenue. Pasnoxenne cynb(uTOB. AHATUTHYECKHE PEeaKIUit
CyIb(pUT-UOHOB.

76. Cepnasi, celeHOBasg W TEIUIypOBas KUCJIOTHI U UX coJid. KUCIOTHBIE U OKHCIUTENbHbBIE
cBoiictBa. (CBolcTBa pa30aBIEHHBIX U KOHUEHTPUPOBAHHBIX KUCIOT. CrHOCOObI MOJIydEHUS.
[IpomblnuieHHbIE CIOCOOBI IOTYYEHUSI CEPHOM KUCIIOTHI.

77. Oneym. [lonucepnsie kucaoTel. JAucynbdarel (mupocynbdarsr).

78. Tuokucnotel u ux coyuu. Tuocynasdarsl. CTpoeHue THOCyIb(haT-noHa. BoccTaHOBUTENBHBIE
CBOICTBa THOCYNIb(aTa HaTpus. [IpuMeHeHue TnocynbdaTta HaTPUSI.

79. TlonMTHOHOBBIE KUCIOTHI U MX coJid. ['mapocepHucras kuciaora. CTpOCHHE HUX MOJIEKYJI.
OTtHocuTeNnbHAsE YCTOMYMBOCTh U OKHUCIUTENIbHO-BOCCTAHOBHUTENBHBIE CBOMCTBA KHUCIOT U HX
COJIEH.

80.IlepokcokncnoTsl ceppl U HUX coiu. IlepokcoMOHOCEpHass M MEPOKCOIMCEpPHAss KHUCIOTBHI.
Crpoenue ux wmonekya. llepokcocynbgaTbl. DIEKTPOCHHTE3 IMEPOKCOKHCIOT U conei. Ux
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

81.0Oxcoxnopunbl cepbl. Oxcoxynopun cepbl. Juokcoxmopun cepbl. CTpO€HHE MOJIEKYIL.
I'mpponus. CpaBHUTENBHAS] YCTOMYUBOCTD PA3JIMYHBIX OKCOTAIIOTE€HUOB CEPBI, CEJIEHA, TEJLTYpA.
82. O0mast XxapakTepUCTHKA 3JIEMEHTOB VA rpymmbl. XUMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB.
PeakmonHast cmocoOHOCTh MOJIEKYJISIPHOTO M aTOMAapHOTO a30Ta, OeJIoro u KpacHoro docdopa.
[IpuHUHMIIBI OJTy4EHNs U IPUMEHEHMS POCTHIX BemecTB. PUKcalus a30Ta U3 BO3Ayxa.

83. I'mopuast OH3. Ctpoenune mosnekysn. 3MeHeHne TepMUYECKO yCTOMYMBOCTH, PEAKIIMOHHOM
CIIOCOOHOCTH, BOCCTAHOBUTEJIBHBIX CBOWMCTB, CKIIOHHOCTH K PEAKIHMSIM MPHUCOSAUHEHUS B PIAY
amMmmuak—BucMyTuH. OOpa3oBaHHe U YCTOMYUBOCTH MOHOB aMMOHHUS U (pochonus. [TpuHmmmsl
noJiydeHust ruapuaoB DH3.

84. Ammuak. CpoiictBa u llonyyenue. TepMoauHaMuyeckasi XapaKTepUCTUKA PEAKIIUM CUHTE3a
amMuaka. Conv aMMOHMS M MX TEPMHUUYECKOE pasjokeHue. Peakuuu 3amenieHus BOJAOpOJa B
aMMHaKe. AMUbI, UMU/JIbl, HUTPU/bl. AHAJTUTUYECKUE PEAKIUU MOHA aMMOHHSL.

85. FI/I,Z[paSI/IH. CTpOCHI/Ie MOJICKYIJIBI. Peakuuu INpUCOCAUHCHUA H OKHUCIUTCIBHO -
BoccTaHoBHTelbHEIE. Conm Tuapa3oHus. FI/I,Z[paSI/IH Kak TomiuBo. (OCHOBHBIE MCTOABI
IOJIYYCHMU.

86. TI'mppokcwiamuH. CTpoeHMe MOJIEKyJIbl. Peakuuu IIpUCOENMHEHUs, OKHUCIUTEIBHO-
BoccTaHoBUTENbHBIE. Conn ruapokcuiiaMmonust. Ilonyuenue.

87. A30THCTOBOIOPOAHAS KUCIIOTA U €€ colr. CTpoeHHe MOJIEKYbl U a3ua-uoHa. KucnortHsle n
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA. A3ubl. B3ppIBOONIaCHOCTDH KUCIIOTHI U a3UJI0B.
88. Oxcuapl azora (I, II, III, IV, V). Ctpoenne monekyin. OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI
okcoHuTpuaa azota (V) — N20O. OKuCIUTENBbHO-BOCCTAaHOBUTENbHBIE CBOiicTBA. [IpHHIIUIBI
nosiydeHus. TepMoAMHaAMHUYEcKash XapaKTEepUCTHKa peaknuMu cuHTe3a okcuaa asora (II) u3
IIPOCTBIX BELIECTB.

89. Asortucras kucinora. CTpoeHue ee MOJEKyiabl U HUTpUT-UoHA. Hutpursl. OxucnurenbHo-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KMCIOTHI U HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas xuciotra. CrtpoeHue MoiieKkyiabl OKHCIUTENbHBIE CBOWCTBA pa30aBICHHON U
KOHIICHTPUPOBAHHON a30THON KHCIOTHL. JlaBopaTopHble U MPOMBIIIJICHHbIE METOAbI MOTYYEeHUS
a3oTHOM KuchoThl. [lapckas Boaka. IIpoIyKTbl TEPMHUECKOTO PA3JIOKEHUS U OKHCIUTEIIBbHbBIE
CBOMCTBAa HUTPATOB. AHAIMTUYECKUE PEAKLIUU HUTPAT-UOHOB.
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91.A30THBIC YIOOpEHHS.

92. ®ocdun. IlonydeHne U OKUCITUTEITHFHO-BOCCTAHOBUTEIILHBIC CBOMCTBA.

93. Oxcuabl ¢ocdopa, Mbiubsika, cyppbMmbl U Bucmyra (III m V). OcoOGeHHOCTH CTpOCHHS.
OTHo1IEeHUE K BOJE, KUCIOTaM U 1iesioyam. [IpuHIUIEBI moTydeHus.

94. Kucnopoaconepxamue KAciaoTel (ocdopa u ux conu. DochopHOBATUCTAST KHCIOTA U
runopochutel. Pochopuctast kucnora u pocdurer. DochopHoBaTast KUCIOTA, TUITOPOCHATHI.
95.Mera-, mu- (mupo-) u nosmdochopHbie KUCIOTH B UX cor. OprodocopHas KUCIOTa U ee
comit. CTpoeHHE MOJEKYJ, MX OCHOBHOCTb W OKHCIUTEIHbHO-BOCCTAHOBHTEIHHBIC CBOWCTBA.
[Tonydenue.

96. ®ochopueie ymobpenus. [Ipocroit cymepdocdar. [[BoitHoi cymepdocdar. IIperumurar.
®dochoputHas myka. Cmemanasie ynoopenus. Ammodoc. Azodocka.

97. I'mnpoxcuel Mbibska, cypbMsl (111, V) u Bucmyra (I1I). Mera- u opto-dopmbl. KuciaotHo-
OCHOBHBIE W OKHCJIHTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA. MBIMIBIKOBAS W CypbMsHas
kucnotsl. O0ume npuHuns! noayyeHus. Apcenarst (111, V). Ctubater (111, V). Bucmyratst (V).
98. I'mapuel Mblbska, cypbMbl 1 BUcMyTa (I11). [Tonyuenue u cBoiicTsa.

99. Tanorenuast snementoB (III, V) VA rpynnel. Ux cpaBHHUTEnbHas ycTOMYMBOCTB. THIIBI
ranoreHu0B. OcoOeHHOCTH uX THApon3a. ['amorenusr azota. Xmopuasl Gochopa (IILV).

100. Oxkcoxnopuasl. Oxcoxmopun azora. Oxkcorpuxinopun ¢docdhopa. HMx rugponms.
dochorutpunxiopua. OcoOEHHOCTH €T0 CTPOCHUS.

5.2. 3AJAHUA JIUIA TEKYIIEI'O KOHTPOJIA (KOJUIOKBUYM). 2 CEMECTP.

ITEPBAS KOHTPOJIbHAA TOYKA

1. Tuapuner smementoB (III) psga amromunuii-ramnumii. OcobeHHocTr crpoeHus. CBOWCTBA U
MOJIyYEHHE.

2. I'anorennasl 1 Hutpuasr snementoB (III) psga amomuauii-rammii. OcCOOEHHOCTH CTPOCHHS.
CBolicTBa U NOJTyYEHUE.

3. Oxkcunapl snementoB (III) psma amomuHui-tamui. VX cpaBHUTENbHAas YCTOWYHUBOCTD.
[Mpunuumner  nomydenus. Oxcua  tammus  (I). KucmoTHO-OCHOBHBIE M OKHCIHMTEIBHO-
BOCCTaHOBUTEJILHBIE CBOMCTBA.

4. T'unpoxcuasl 3nementoB (III) psga amromunuii-rammmii. CoctaB 1 0COOCHHOCTH CTPOCHHS.
KucnotHo-ocHOBHBIE cBOMicTBAa. OTHOIICHHE K KUCT0TaM | mienodam. ['mapokcua tammus (1).

5. OOmas xapakrepuctuka [enwss u p-d7aeMeHTOB BOChbMOW rpymmbl. CTpoeHHE aTOMOB.
[IprurHBI XUMUYECKOW HHEPTHOCTH. XUMHUYECKHE COCAMHEHUS.

6.00mas xapaktepucTrka 3neMeHToB 1A rpynmbel. Ctpoenne atomoB. CBolcTBa, 0COOCHHOCTH
okucieHus JuTus. CrnocoObl MOTy4eHUs.

7.0xcunpl.  Ilepoxcuapl.  Haamepoxcuabl.  O3onuapl.  Ctpoenue.  OKUCIUTENIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI TIOTYYCHUSI.

8.I'mipoKcuabl ¥ THAPUABI MEJTOYHBIX METAJIOB. [[pUHIIMIIBI MPOMBIIIIEHHOTO MOJIYYeHUsI, UX
npuMeHeHne. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOMCTBA..

9.Conu MIENOYHBIX METAIOB: XJOpUAbI, KapOoHaThl, cynbdarel, HHUTpaThl. CrOCOObI
MOJYYEHUS CObl U UX TpUMeHEeHUE. KUCIOTHO-OCHOBHBIE M OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa. KauecTBeHHbIE peaklli KATUOHOB.

10. Bogopon. OOmias xapaktepuctuka Bojopoja. [lojoxeHue BOIOpOJa B MEPUOTUYECKON
cucreme. Ctpoenue atoma. Bojgopoa kak BoccTaHOBHUTENb. BoccTaHOBHUTENbHAS CHOCOOHOCTH
aTOMapHOro M MOJIEKYJISIPHOTO BOJOpoja. BzaumopnelicTBue BOAOpOJa € MeETaUlaMU U
HeMeTaamMu. CrocoObl TOTy4eHHsI CBOOOIHOTO BOJIOPO/IA.

11.ITlepokcun Bojgopoaa u mnepokcuabl. CtpoeHue Mosekyibl. llomyuenune. OxucauTeNnbHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA B Pa3IMYHbBIX CpEax.

12.00mas xapaktepuctuka aneMmeHToB [[Arpynmnsl. Ctpoenue atoMoB. OCOOEHHOCTH OepHILIHSL
KucnoTHO-0CHOBHBIE U BOCCTAHOBUTENBbHBIE CBOKWCTBA. CIIOCOOBI OTyYEHUSI.

13.Tunpoxcunsl 1 Tuapuabl dMeMeHToB [IArpynmel. OcoOEHHOCTH CTPYKTYpPHI THAPUAOB, UX
BOCCTaHOBUTEIbHbIE CBOMCTBA. KHCIOTHO-OCHOBHBIE cBOMCTBA. [IprHIIMIBI OJTydeHHUS.
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14. Oxcupapl, nepokcuapl W Haanepokcuapl 3meMeHToB IIArpymnmbl. KucioTHO-oCHOBHbBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI OJTyUEHUS.

15.Conmu Gepwiivisi U MarHusi B KaTHOHHOW M aHMOHHOM (opmax. OKcoJsAus U OJIALHUSA.
Kommutekcusie coequnenust Oepuius. ['uaponus coneit Oepuiius u MarHusi.

16.Conu »n€MEHTOB NOJArPYIIbl KalbLuUs: TajlOreHH]bl, Cyinb(arbl, KapOOHAThl, HUTPATHI,
cynbunel. Kucnorno-ocHoBHBIE CBOHCTBAa. JKECTKOCTH BOJOBI M METOIBI €€ YCTpPaHEHHUS.
KauecTBeHHbIE peaKIM KaTHOHOB.

17.0kcuapl repmanus, onosa, ceuHua (II, IV). Ux cpaBHutenbHas ycroitunBocTh. KucioTHo-
OCHOBHBIE U OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUIOB. VX OTHOLIEHHE K BOJE,
KHUCI0TaM, 1iesaouaM. OOLue NpuHIUIbI HOTyYEHUS.

18. I'mapokcuasl repmanus, oiosa, ceuHua (II, IV). CpaBHuTenbHas ycToiM4MBOCTh, KUCIOTHO-
OCHOBHBIE M OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE cBoMcTBa. Conu runpokcuioB sneMeHToB (11,
IV) B katnoHHoil u aHuOHHON ¢opmax. OTHOCUTENbHAas YCTOWYUBOCTb, CKIOHHOCTH K
TUPOJIU3Y.

19. OOmas xapaktepuctuka d-Onements! 1IB rpynnsl (peako3emenbHble 3yieMeHThI-Sc-Y-La-
Ac). Ctpoenue aToMOB. XUMUYECKHE CBOWCTBA MPOCTHIX BemlecTB. CriocoObl MOTyYeHHUS.
20.0kcuapl U TUAPOKCUIBI PEIKO3EMENIbHBIE 3JIEMEHTBI B PANY CKaHIWW-akTUHUN. KuciIoTHO-
OCHOBHbBIE U OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. CIIOCOOBI MOTyYESHHUSI.

19.Comu d-DOnemento IlIB rpymmel (peako3emenbHbIe 37eMeHTHI-Sc-Y-La-Ac): Tuapumsl,
HUTpAThl, cyiabdaTsl, KapOoHaThl, (ocdaTsl. KHUCIOTHO-OCHOBHBIE U  OKHCIUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyUEHUS.

BTOPAA KOHTPOJIbHAS TOYKA

20.06mas xapakrepuctuka d-Omementsl [VB rpynmel. Ctpoenme atomoB. M3meHeHue
XMUMHUYECKHUX CBOMCTB MPOCTHIX BemlecTB 1o rpymnmne. CrnocoObl MosyyeHusl.

21.0xkcuapl W TUAPOKCUABI THTaHa, IMPKOHMS, TadHus. [lepokcuaHbie COCTUHEHWS,
MepoKCOKUCTIOThl.  OcobeHHOCTH  cTpoeHHs.  KHUCIOTHO-OCHOBHBIE M OKHMCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

22. Conu THUTaHa, UUPKOHUS, TadHUS: TaJIOT€HU[bI, OKCOTAJIOTEHUIbI, TaJOr€HOKOMILICKCHI,
KapOoHaThl, cCynb(darbl, THUTAHATHI, LUUPKOHATHL. KHCIOTHO-OCHOBHBIE U OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CrIOCOOBI MOTyUEHUS.

23. Obmas xapakrtepuctuka d-Dnementel VB rpymmbel. CtpoeHue aToMoB. XUMHUYECKHE
CBOMCTBA MPOCTHIX BelecTB. OTHOILIEHHE K LIAPCKOM BOJIKE U CMECH a30THOU

Y TUTaBUKOBOU KUCTOT. CIIOCOOBI OMyUYESHHUS.

24.0kcuapl U MEPOKCUIIBI BaHAIUs, HUOOMS, TaHTala. KUCIOTHO-OCHOBHBIE M OKHCIUTENHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOTy4EHUS.

25. T'uapokcuabl U conu BaHaaus, HUOOUS, TaHTana. Bananatel. [lonuBanagatel. CoenvHeHUs
okcoBaHaus. HuoGarel. Tantanatel. OkcoranoreHupl. ['aioreHoKOMITIEKCHI.
KucnoTHO-0CHOBHBIE ¥ OKHCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTYYECHHUS.
26. O6mas xapakrepuctuka d-Onementsl VIB rpymmel. CtpoeHue aToMoB. OKUCIHUTENBHO-
BOCCTAHOBMTEJIbHBIE CBOMCTBA U CIIOCOOBI MOJTyYESHHUS.

27. Oxkcugsl xpoma (II, III, VI). Ux cpaBHuTeNnpHast ycToiunMBOCTh. KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [ [pUHIINIIBI TOTydEHNS.

28. Okcuapl MmomubaeHa u Bosbppama (VI). Ipunnune noxyuenus. M3meHenue ycTOHYMBOCTH,
OKHCIUTEIbHON CIIOCOOHOCTH M KUCJIOTHOTO XapakTepa B psijly OKCHJIOB XpoMa—BoJsb(hpama
(VD).

29. T'mapoxcuast xpoma (I, III, VI). CoctaB 1 ocobeHHOCTH cTpoeHus ruapokcuaa xpoma (III).
XpomoBblE KUCHOTHL. M30mO0MuKnCIOTEl  XpoMa. KHCIOTHO-OCHOBHBIE M OKHMCIUTENIBHO-
BOCCTaHOBUTEIbHBIE CBOMCTBA. [[pMHIMIIBI TOTY4YEHMS.
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30. MonubaeHnoBast U BOJb(PpamMoBasi KUCIOTHI. Y CTOWYMBOCTb, KUCIOTHBIE U OKUCIUTEIbHBIC
CBOWMCTBA B PsIIy XPOMOBasi—BOJIb(paMOBasi KUCIOTHI. M30MONMKUCIOTH U T€TEPOTIOIUKUCIOTHI
MoyOieHa U Bosib(ppama.

31. Comu xpoma (I , III, VI) B xkaTnoHHOW M aHMOHHOU (opmax. OKUCIUTENBHBIE CBOICTBA
XpOMAaToB U JUXpoMaToB. [IpuHIMn 1elicTBus XpOMOBOM CMECH.

32.Momubnatel 1 Bonb(pamarel. [lomumomubaatel u monuBOJbPpamarbl. OKUCIUTEITHHBIE
CBOWCTBA B Sy XpOMaThI—BOJIb(pamMarsbl.

34.Tanorenuasl xpoma (II, III). Ianoremmast mommbOneHa u Bosmb(ppama (VI). Kiactepasie
raJloreHu/ 1l MoJinOieHa u BoJib(hpama. OxcoranoreHuipl U AUoKcorajoreHuasl. CBOMCTBa..
35.Ilepokcocoenunenust xpoma. [lepokcua xpoma. IlepokcoxpomoBbie KUCIOTE. OCOOEHHOCTH
CTPOEHHUS. Y CTONYMBOCTh U OKMCIIMTENIBHBIE CBOMCTBA IEPOKCOCOECTNHEHUN XpOMA.

36. O6mas xapakrepuctuka d-OnementoB VIIB rpynmel. CTpoeHne aTomMoB.

CaoiicTBa mpocThIX BemecTB. CriocoObl MOJIy4eHUs! U IPUMEHEHHE.

37. Okcuabl u ruapokcuasl mapranma (11, I, IV, VII). KucioTHo-oCHOBHBIE U OKUCTUTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CIOCOOBI MOTY4EHHUS.

38. Oxcuapl U THAPOKCUIBI TeXHEUs U peHusi. CBOMCTBA U CIIOCOOBI MOJTyYEHHUSI.

39. Comu wmapranma (II, III, IV). KucnoTHO-OCHOBHBIE M OKHCIHUTEIHbHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa. CriocoObl MOTy4eHusl.

40. MaprannoBas u MapranuoBuctas kuciaoTel. Comu mapranna (VI m VII). Manranatel u
[Iepmanranatel. OKHCINTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KHUCJIOW, IIEJIOYHOH H
HEWTpanbHOU cpenax. [IpuHIMITBI nOTyYeHus.

41.Comn texneuus u penus (VII). Ileprexnarsl. Ileppenatsl. KuciaoTHO-oCHOBHbIE H
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. CIIOCOOBI MOJTyUEHUSI.

42. CsolicTBa Kejie3a, KOOajgbTa, HUKEIA- BOCCTAHOBUTEILHBIE M KHCJIOTHO-OCHOBHEIE.
Crpoenue aToMoB. [IpombIlIeHHBIE METO/IbI TIOTYUYEHHUS JKeje3a, KoOallbTa, HUKEIS.

43. Oxkcuabpl W TUAPOKCHIBI kenesa, koOambra, Hukens (II, III). KucmotHo-OoCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIINIIBI TOTY4EHNS.

44. Comm xene3a, koobanpta, HUKENs (II u III). Kpuctammoruapatsr. JlBoitHbie conu. CTpykTypa
6e3BoAHBIX XJI0pU10B. OcHOBHBIE cosid. CBOICTBA U MOTyYEHUE.

45.Depputsl (I11) n ux peppomarautHbeie cBoiicTBa. CBOMCTBA U CIIOCOOBI IMTOTYUYCHUSI.

46. @eppartsl (IV). OkucnutenbHbie cBOMCTBA. [IpHHITUIIBI TOTyYEHUS.

47. CpoiicTBa maTuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIIEHNE K KUCIOPOTy, BOJIOPOY,
BOJI€, KHCIIOTaM, IieJiouam, napckoii Bojke. [Ipumenenue u cnocoObl MoTydeHHsl.

48. Oxcuabl U TUIPOKCUIBI PYTEHUSI, OCMHUSI , POJIHS, UpUaUs, namiaaus. KucioTHo-OCHOBHBIE
U OKHUCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOKUCTBA. [IpUHIIUIIBI [TOJTydEHUSI.

TPETBA KOHTPOJIbHAS TOYKA

49.KoMmieKCHbIE COE€IMHEHHUs IUIaTUHBI. KaTHOHHBIE, AHMOHHBIE U HEUTPAJIbHBIE KOMILIEKCHI
wiatussl (11, IV). AMMUH- 1 IMaHOKOMIUIEKCHI. [ eKcaxIopoIuiaTHHOBAS KUCIIOTA U €€ COJIH.

50. O6mas xapakrepuctuka d-OnementoB IB rpynmel. CtpoeHue atomoB. OTHOIIEHHE K
KHUCJIOpOAdY, BOJE, lienouyaMm, KucioTaM. PacTBopeHue 30j0Ta B Iapckoi Bojke. CrocoObl
n00bIYM Meau, cepedpa u 3050T1a. [IpuMenenue u cnocoObl MOTy4YEeHUS! METAIIIOB.

51. Oxcuabt meau u cepedpa (I, II), 3omota (I, III). KucnoTHO-OCHOBHBIE U OKUCIHTENHHO-
BOCCTAaHOBUTEINbHbIE CBOMcTBA. OTHOUIEHHWE K BOJAE, KUCIOTaM, MienodaM. [IpuHummns
MOJTy4YEHUSI.

52.T'mapokcunst Memu (I, II), cepebpa (I, II), 3omora (III). KucnotHo-ocHOBHBIE U
OKUCITUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBAa. OTHOILIEHHWE K BOJE, KHUCIOTaM, MIEI0YaM.
[IpuHUUIIBI TOTyYEHUS.

53. Comu menm, cepebpa, 3omota (I) u comu 3omota (III). OxuMCIUTENEHO-BOCCTAHOBUTEIHHBIE
cBoiictBa. [amoreHokomruiekcel. AMMHH- u  nuaHokomruiekcbl. Comu  memm  (ID).
Kpucrannorugparsl. KommnekcHbie coeiuHenus. TeTpaxiopo300Tas KUCI0Ta U €€ COJIH.
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54. O6mas xapakrepuctuka d-OnementoB [IB rpynmsl. Ctpoenue atoMoB. KHcIoTHO-OCHOBHBIC
Y BOCCTAaHOBUTEIbHBIEC CBOMCTBA MPOCTHIX BeliecTB. AManbrambl. CriocoObl MOTy4EHUSI.

55. Oxcuzapl ¥ TUAPOKCUABI IMHKA, KaaMmusi U pryTH. CBoiicTBa. [lpuHIMIBI HOJTydeHMS.
KucnoTHO-0CHOBHBIE U OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA.

56. Conum 1nuHKa, KaaMusg U pryTd. [wapuzabl. KuCIOTHO-OCHOBHBIE U  OKUCIMTEIHHO-
BOCCTaHOBUTENbHBIE CBOMCTBAa. KoMIuiekcHble coenuHenys. KauecTBeHHbIE peakiui KaTHOHOB.
57. OOmast xapakrepuctuka f- osymeMeHTOB(JIaHTaHUABI M akTUHUABI). I[losoxeHue B
nepuoauueckoit cucreme. CTpoeHrne aToMOB. BaneHTHOCTb, CXOACTBA U Pa3iUyus B CBOMCTBAX
4f- u Sf-onemeHTOB. BHYTpeHHSSI NEPUOIUMYHOCTH CBOMCTB. CKIOHHOCTh K KOMILIEKCO-
00pa3oBaHUIO.

58. Jlantanugsl (4f-aneMeHThl). BaneHTHOCTH, XapakTep XUMHUYECKMX CBsized M (HOPMBI
coelmHeHUI. XUMuyeckue cBoictBa MeTayioB. CriocoObl MOTydeHusl.

59.0kcuapl ¥ TUAPOKCHUIBI JIaHTaHUIOB (4f-ameMentsl). KUCIOTHO-OCHOBHBIE CBOWMCTBA, MX
n3MeHeHue no nepuoay. CriocoObl MOJTydeHHS.

60.Conu nantaHu10B (4f-37€MeHTHI): TaoreHu b, CyabQuabl, Cyib(haTbl, HUTPAThl, HUTPUIBI,
Kapounel U Oopuabl.  KHCIOTHO-OCHOBHBIE U OKHUCIUTENIbHO-BOCCTAHOBHUTEILHBIE
cpoiictBa.llomyuenue.

61. Axtunuael (S5f-anementsl). BanmeHTHOCTh, XapakTep XHMHUYECKUX CBsized U (OPMBI
coeuHeHU. XUMHUYecKue cBoiicTBa MeTaioB. CriocoObl MOTydeHusl.

62.0kcuapl M THAPOKCUIBI aKTUHHIOB (S5f-amementsl). KHCIOTHO-OCHOBHBIE CBOWCTBA, WX
n3MeHeHue 1o nepuoay. CrocoObl mosydeHusl.

63.Conu akTUHUIOB (5f-37I€MEHTHI): TaJoreHubl, CyIbPUabl, Cylb(aTbl, HUTPATbl, HUTPUIBI,
KapOuabl ¥ Oopuzabl. KHCIOTHO-OCHOBHBIE M OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
[Tonyuenue.

64. CoBpeMeHHbIE TIPOOJIEMBI  HEOPTaHMYECKOW XUMHUH. MeTaiytoopraHudeckas U
CYINpaMoOJIEKyJISIpHAsl XUMHSA-XUMHUSL MOJIEKYJSIPHBIX aHcaMmOneldl M MOJIEKYJSPHBIX CBs3EH.
[TonmumonexynsapHble cucTeMbl U W MX NoiydeHue. CelleKTUBHOE CBSA3bIBAHME MOJIEKY1 B
CYHEPMOJIEKYJIBI.

65. Hanoxumus. HanoMmarepuanabl 1 HAHOTEXHOJIOTHS. YTiepoaHble HaHOTpyOku. CBoHCTBA U
CrocoObl OTy4EHUS.

5.3. 3AJIAHUS JUUII [IPOMEXYTOYHOM ATTECTAIIUU . SK3AMEH.
MepeyYeHb OLEHOYHBIX CPEACTB M KOHTposmpyeMbix kommnereHiui: OIIK-1.1; OIIK-1.2; OIIK-
1.3; OIIK-2.1; OIIK-6.1 . IlepBblii cemecTp.

5.3. 1. Dk3aMeHalMOHHbBIE BOIPOCHI

1. IIpenmer u 3a1aun XuMuU. MecTO XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

2.0OCHOBHBIE XMMMUYECKHE TIIOHATHUSA: aTroOM, MOJIEKYJa, IIPOCTOE BELIECTBO, XUMHUYECKOE
coenuHeHne. XUMHUYECKUH drieMeHT. ATomHas U1 MonekymspHas Macca. MoJb, MOJIsipHas macca,
MOJISIpHAsi KOHLICHTPALKs BEIIECTBA.

3.OCHOBHBIE 3aKOHBl ATOMHO-MOJIEKYJISIPHOTO Yy4YE€HHMsS. 3aKOHBI: COXPAaHEHHs, KpaTHBIX
OTHOILIEHWH, TOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOLIEHMH. 3akoH ABoraapo. 3aKoH
JKBHUBAJICHTOB.

4. T'azoBble 3aKkoHBI. MneanbHblil ras. YpasHenne Menneneea — Kuanelipona. IlapumnansHoe
JIaBJICHUE T'a3a B CMECHU, OTHOCHUTEIIbHAS INIOTHOCTH I'a30B.

5. DKcnepUMeHTaIbHbIE OCHOBBI COBPEMEHHON TEOPUH CTPOEHUs aroma. JlyaausM B OBEICHUU
MHKpOUacTull. BoiHOBas mpupoaa 37€MEHTapHBIX YaCTHII.

6.YpaBuenue ne bpoitns, npuniun HeompeneneHHocTH [eiizen6epra. KsantroBomexaHnueckas
MOJIeNb aToMa Bojopoza. BoiHoBoe ypasHeHue lllpenunrepa.

7.KBanToBble uncia. CMBICI KBAHTOBBIX YHCEN. ATOMHBIE OpOUTAIN. DHEPreTHUYeCKue YpOBHU
JJIEKTPOHA B OJJTHOBJIEKTPOHHOM MHOTONIEKTPOHHOM aTtomax. IIpunnun [aymnu.
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8.IlpaBwino XyHIa W TOPSAIOK 3alOJHEHHUS ATOMHBIX opOutaneil. [IpuHIMT HauMEHBIIEH
sHepruu. [Ipasuiio KieukoBckoro.

9.ITepnonnyeckuii 3akoH. [lepuoauueckas cucrema. OCOOCHHOCTH 3aIllOJIHEHUS JJICKTPOHAMU
aTOMHBIX opOuTaneil u (opMUPOBAHUE TIEPUOJIOB. S-, P-, d-, f-3JIEMEHTHI U UX PACIOJIOKECHHE B
IIEPUOANYECKON CHCTEME.

10. CrpoeHue 31€KTpPOHHBIX 000J0YEK 3JeMEHTOB. lleproanyHOCTh CTPOEHMS 3IEKTPOHHBIX
o0omnouek. Mi3MeHeHre aTOMHBIX M HOHHBIX PaJUyCOB MO mepuojam u rpymmnam. Jddexrsr d- u
f-cxaTusi.

11. VoHu3auuoHHbIE MOTEHLHMAIbl, CPOJACTBO K DJEKTPOHY, AJIEKTPOOTPULATEIbHOCTD
27IeMEHTOB. DakTOphl, ONpPENEISIONIME 3TU BEJIWYMHBI U MX HU3MEHEHHE [0 Iepuojam u
rpymnmnam.

12.ITeproAMYHOCT, XWMHYECKHUX CBOWMCTB JJIEMEHTOB, MPOCTBHIX BEHIECTB M XUMHUYECKUX
coenuHeHU. V3MeHeHne CBOMCTB AJIEMEHTOB IO MEpUOJaM U TpyIiaM B 3aBUCHUMOCTH OT
CTPYKTYpPHI BHEUTHUX U MPEABHEITHUX AJICKTPOHHBIX 000JI0YEK U PaInyCOB aTOMOB. MI3MeHeHne
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHIOB U THJIPOKCHJIOB 10 NIEPHUOAaM U TPYIIIaM.

13. OcHOBHbBIE THIIBI XMMUYECKOM CBSI3U: KOBaJIEHTHas (HEMOJISIpHAs M TMOJSpHas), HMOHHa,
Mertamuyeckas. OOmme 0ocoOEHHOCTH MeXaHHW3Ma O00pa30BaHUS KOBAJCHTHBIX M HOHHBIX
CBS3EH.

14.0OcHoBHBIE TIOJIOKEHUST Teopuu BajieHTHBIX cBsizel (BC). OcobenHocTH 00pa3oBaHus CBS3e
[0 JIOHOPHO-aKIIEITOPHOMY MeXaHu3My. HachlliaeMocTh M HampaBJIEHHOCTh XUMHYECKOU
CBsI3U. MHOTOIIEHTPOBAsI CBS3b.

15.BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB. BaieHTHOCTD ¢ nmo3unui Teopun BC. BaneHTHOCTS s-,
p-, d-, f-onmemenTtoB. IlocTosiHHAass W mepeMeHHas BaJIEHTHOCTU. BalleHTHOCTh M CTENeHb
OKHCJICHHUS aTOMOB 3JIEMEHTOB B X COETUHEHUSX.

16.01MHOYHBIE M KPATHBIE CBSI3U. G- U T-Pa3HOBUIHOCTH KOBAJIEHTHBIX CBsize. OTHOCHUTENbHAS
yctounBocth (p—p)n- u (p—d)n-cBszeit. KommdecTBeHHbIE XapaKTEPUCTUKH XHMHUYECKHX
cesazeil. [lopanok cBsizu. DHeprus cBsa3u. JnuHa cBs3u. BanenTHbid yroy. CteneHb MOHHOCTH
cBs3u. O(ddeKkTuBHbIE 3apsAbl XMMHUYECKH CBS3aHHBIX aTOMOB M CTENEHb MOHHOCTHU CBS3U.
JnmoabHBIH MOMEHT CBSI3H.

17. Konuenuus rubpuau3anuy aTOMHBIX OpOUTaei U MPOCTPAaHCTBEHHOE CTPOSHUE MOJIEKYI U
noHOB. OCOOEHHOCTH pacmhpenesieHuss SJIEKTPOHHOM IJIOTHOCTU THUOPUIHBIX OpOUTaeH.
[Ipocreitmme Tunel TuOpuAM3anuu: sp, sp2, sp3, sp3d, sp3d2. I'mOpummsanus ¢ ydacTuem
HEMOJEJICHHBIX  JJIEKTPOHHBIX Map. BrausHHe OTTaJKUBaHWUs OJCKTPOHHBIX Map Ha
MIPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO MOJIEKYI.

18.Konnenuusi mossipuzaliid HOHOB. TpaKTOBKAa TMOJIAPHBIX CBS3€M COTJIACHO KOHIEHINH
MOJISIpU3alii MOHOB. JIOKamM30BaHHBIE U JIEIOKAIN30BaHHbIE CBS3U. TpeX- U MHOTOIICHTPOBBIC
cBs3M. Jlenmokanmmzanus m-3JIEKTPOHHON IUIOTHOCTH B MoJIeKyle OeH3ona,rpadure, uoOHAX
KHCTIOPOICOACPIKAIINX HEOPraHMUYECKUX KUCIIOT.

19.Teopust Monekynapueix opburtaneit (MO). OcHOBHbIE TOJIOKEHHUS, DSHEPreTUYECKHe
IUarpamMMmbl, CBsI3bIBarolIMe u paspeixisitommue MO. Dnepretuyeckue auarpamMmmbl MO
JIBYXaTOMHBIX MOJIEKYT 3JEMEHTOB BTOPOTO TMEpHUOJa. G- U T-MOJIEKYJISpPHBIE OpOUTAIH.
Cpasnenue teopun BC u MO.

20.KommiekcHblE ~ COEIMHEHHS. CrpoeHue  KOMIUIEKCHBIX  COEOUHEHUH,  Teopus
KPUCTAJIMYECKOTO MOJIL. XUMHUYECKasi CBsI3b B KOMIUIEKCHBIX COEIMHEHUSX U OCOOEHHOCTH HMX
cTpoeHus. [ mbpuan3aius aToMHBIX OpOUTaIel KOMIJIEKCOOOpa3oBaTess.

21. MexmonekynspHoe B3aumojnencteue. Cunbsl  Ban-nep-Baansca.  OpueHTanunoHHOE,
UHIYKIIMOHHOE M JHCIEPCHOH-HOE B3auMOJEHCTBUSA. DaKkTOphl, ONPENENSAIONINE DHEPTHUIO
MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBUS.

22.BonoponHas cBs3b. IIpuposna BOIOpOJHON CBA3M, €€ KOJIMYECTBEHHBIE XapaKTEPUCTHKH.
Mex- U BHYTPU-MOJEKYJspHAs BOJOPOJHAst CBA3b. BOJOpoaHAasi CBSI3b MEXJYy MOJIEKYlIaMHu
¢dbTopoBOIOPOAA, BOIBI, aMMHAKa M CIHPTOB. BiusHue BOJOPOAHON CBS3M Ha (U3HUYECKUE
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CBOMCTBA BEIIECTB C MOJICKYISPHON CTPYKTypoil. OOmme 0cOOCHHOCTH (PU3NYECKHX CBOWCTB
MOJIEKYJISIPHBIX KPUCTAJUIOB B CPABHEHUH C HOHHBIMU M ATOMHBIMU KPUCTAJITIAMH.

23. DHepreTuyeckue XapakTepUCTHUKH XUMUYECKUX peakuuil. [lepBoe Hauaao TepMOAMHAMUKH.
[IpeBpaienus 3Heprun U paboThl B XUMUYECKUX IIPOLIECCaX.

24 . Tepmoxumusi. [lonsitre 00 3HTANBINK. DHAO- U IK30TEPMUUYECKUE PEAKIIUH. 3aKOH

I'ecca u cneacrtBue u3 Hero. CTaHJApTHOE COCTOSIHUE M CTaHIApTHAs SHTAJIbIKA 00pa30BaHUs
BemecTBa. PacueTsl TEIUIOBBIX A3(EKTOB PEaKITHiA.

25.Bropoe Hauano tepmoauHamMuKu. [lonarue sHTponnu. OLieHKa 3HaKa U3MEHEHUS! SHTPOIIMHU B
XUMHYECKUX peaknusx. JHeprus ['m66ca. Ponb SHTANBMUHHOTO ¥ SHTPONMUHHOTO (HaKTOPOB B
OTpE/IeNICHUU HAMpaBJIEHUs IIpoLiecca.

26. 'omoreHHbBIE U TE€TEPOreHHbIE peakuuu U cucTeMbl. CKOPOCTh XMMHUYECKOW pEaKIuu U
(dakTopbl ee onpeAenstoue. 3aBUCUMOCTb CKOPOCTH PEaKLUUU OT KOHIIEHTpallud pPEarcHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsiok U MOJIEKYISIPHOCTh PEAKIIMH.

27 Ilonste o MexanuszMe peakinuu. [lepexonHoe cocTosiHMe, WM aKTUBUPOBAHHBINA KOMILIEKC.
OHeprug aktuBanuu. GaxkTOphl, ONPEAETAIONINE BETUYNHY SHEPTUH aKTUBAIUH.

28.BiusitHue TeMmeparypbl Ha CKOPOCTh XuMuuecko peakiuu. I[IpaBuno Bant-TI'odda.
TemnepatypHblit KOG GUIUEHT CKOPOCTU. YpaBHEHHE AppeHunyca.

29 Karanu3z u karamuzatopbl. MHrubutopsl u uHruOupoBanue. KaramuTuueckue sibl.
['oMoreHHble U TeTepOreHHbIE KaTAIUTUYECKHE peakiuu. AKTHUBHBIE IIEHTPhl TBEPIBIX
KaTaJan3aTopoB.

30. OGpartumble U HeoOpaTuMble XUMHUeckue peakiuu. COCTOSIHHE pAaBHOBECHS W MPUHIMII
oOparumoctu peakuuu. Kunernyeckuil M TepMOAMHAMMYECKUN TOJAXOABI K OMUCAHUIO
XUMHUYECKOTO paBHOBecHs. KOHCTaHTa XMMUYECKOTO paBHOBECHS M €€ CBS3b CO CTaHAAPTHBIM
n3MeHeHueM sHepruu ['n6o6ca. Cmenienne XuMUYeCKoro paBHOBECHS ITPU U3MEHEHUH YCIOBUH.
[Tpunnun Jle [latense.

31.Teopun pactBopoB. PacTBopeHne kak pu3nKko-xuMudeckuii mpoiecc. Mi3MmeHeHne sHTaIbIIH
W 3HTpomnuu npu pactBopenuu BemiecTB. ConpaTanus. ConbBathl. OcoOble CBOWCTBA BOJBI KaK
pactBoputens. ['uapartel. Kpucramoruaparsl.

32.00mme cBoiicTBa pactBOopoB — auddy3us um ocmoc. OCMOTHYECKOE MABJICHHE H €TI0
3HauYeHHE. MeTobl OnpeieICHUsI MOJIEKYISIPHBIX MAcC PACTBOPEHHBIX BELECTB.
33.PactBoputens u pactBopsieMoe BeniecTBo. PactBopumocTs. HachlllieHHbIE, HEHACHIILIEHHBIE,
MEepEChIICHHbIE, pa30aBlieHHblE U  KOHILEHTPUPOBAHHBIE pPacTBOpHL. B3ammoneiicTBue
pPacTBOPEHHOr0 BeuiecTBa U pactBoputens. CoOCTOSIHUE BELIECTBA B PACTBOPE.

34 KoHIleHTpanusi pacTBOPOB U CIOCOOBI €€ BBIPAKEHHS: MaccoBas [0Jis, MOJIAPHOCTb,
HOPMaJIbHOCTb, MOJISUIBHOCTb, MOJIbHAS A0JIs1, TUTP.

35.3aKOHOMEPHOCTH PaCTBOPUMOCTH I'a30B B KUAKOCTSX, IBYX KUAKOCTEH, TBEPAbIX BEILIECTB B
KUJKOCTAX. 3aKoH ['eHpu. BiusiHue Ha pacTBOPUMOCTb MPUPOJIbI KOMIIOHEHTOB, TEMIIEPATYPbI
u naBienus. [lepexkpucramins3anuu U SKCTPAKIUs.

36./laBnenue u coctaB mnapa Haja pactBopoM. 3akoH Payns. Kpucramnmmsamus v KuneHue
pactBopa. Kprockonus u 30yI10CKOMHS.

37. I30ToHMYEeCKHH KOAPPHUIHUEHT. DIEKTPOIUTHYECKAs JUCCOLMALIUS PACTBOPEHHBIX BELIECTB.
OCHOBBI TEOpUHM DIEKTPOJUTHYECKON Auccoluanuy. MexaHusMm auccouyanuu. BriusHue
IPUPOJBI BEIIECTBA Ha €ro CHOCOOHOCTh K 3MEKTPOJUTUYECKOM AUCCOLMAIMM B BOJHOM
pactBope. KUCIOTHO-OCHOBHBIA XapakTep IUCCOLMALMUA TUIAPOKCHIOB B 3aBUCHUMOCTH OT
MIOJIOKEHHST JIEMEHTOB B IEPUOAMYECKOM cucTeMe. Jlucconumanus CpeNHUX, KHUCIBIX U
OCHOBHBIX COJIEH.

38.PactBopbI cnalbIX 21eKTpoauToB. KOHCTaHTa U cTENeHb JUCCOIMAlMU c1aboro 31eKTPOJIUTA.
3akoH pazbasienust OcTBanbaa.

39.PacTBOpBl CWJIBHBIX AJIEKTpOJIUTOB. Kaxymiascs CTeneHb JUCCOLMALMU  CHIJIBHOTO
ANEKTPOJIUTA. AKTHBHOCTH U KOX(PPUIIMEHT aKTUBHOCTHU. MIOHHAs cuiia pacTBOpa.



47

40.0cHOBHBIE TPEACTABICHUS TEOPUM CHJIBHBIX JEKTposUTOB (Teopuu bpencrena u Jloypw,
JIptouca u ap.). IlpoToHHas Teopusi KUCIOT M OCHOBAHWUW, MPOTOJIM3 U IPOTOIUTHUECKUE
peakuuid. [IpoToaUTEI U aTPOTOJIUTHI.

41.duccoumanus Boabl. MoHHOE mpou3BeneHUE BOAbL. BoOIOpOAHBIE M TUAPOKCUIIBHBIN
nokasarenu cpeabl. Mon rugpokconus. Muaukartopel. Metoasl onpenenenust pH. Bydepnsbie
pacTBOPBHI.

42 . TpynHOpacTBOpUMBIE 3JIEKTpOJUTHL. PaBHOBecMe MeXAy OCaJKOM U  HAaCBILICHHBIM
pactBopoMm. [IpousBenenue pacTBOpUMOCTH. BinsiHMe 0JHOMMEHHBIX HOHOB Ha PaCTBOPUMOCTD
BelecTB. Biusuue pH pactBopa Ha 06pazoBaHue TPyJHOPACTBOPUMOTO BEIIECTBA.

43.T'uapomu3 coneil. MonHble ypaBHeHUs rujaposmza. KoHcTaHTa M CTENEeHb THAPOJIM3A.
Bnusinue npuponsl, 3apsia M paadyca MOHOB Ha UX CKIOHHOCTh K THAposu3y. BrusHue
KOHLIEHTpPALIMK pacTBOpa, Temmneparypsl, pH cpenpl Ha creneHs ruaponusa. BiusHue KOHCTaHTBI
JMCCOLIMAIIMU KUCIOThI(OCHOBAHNS), KUCIOTHI 1 OCHOBAHMS Ha KOHCTAHTY T'MIPOJIN3a.
44.CnoxHble ciydau ruaposusa. OOpaTuMblii 1 HEOOpaTUMBIA TUAPOIU3. ['MaPONIHU3 KUCIBIX
coseir. ['mapomu3 TpyaHOpPacTBOPUMBIX coJsieid. COBMECTHBIM THAPOJIHM3 COJICH. Y CIOBHS
nojaByieHuss Tujpoausza. OOuiye NpUHIUIBI MOJYYEHHS JIETKOTHIPOIU3YIOIUXCS COJeH, X
OUYHCTKHU U CYIIKH.

45.I'uapoaun3 ¢ TOYKH 3PEHUS MPOTOTUTUYECKON TEOPHUH KUCIOT U OCHOBAHUIM.

46. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE IPOLECCHI KAK PEAKIUU IEPeHOCca JJIEKTPOHA.
Oxucnurenu u BocctaHoBUTENH. Kinaccudukaiysi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
Hogerit noaxon k knaccudukanuun OBP. Turmbl OKUCTHTENIBHO-BOCCTAHOBUTEIBHBIX PEAKITHM.
47.CocraBieHue ypaBHEHHN OKHCIWUTEIbHO-BOCCTAHOBHUTENBHBIX peakiuid. MeToJl MOHHO-
MOJIEKYJISIPHBIX TIOJTypeakuuidi. MeTo 1 MpoTOHHO-KUCIOPOAHOTO OaaHca.

48.KonnuecTBEHHbIE ~ XAapaKTEPUCTUKH  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  IEPEXOJOB.
OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE CUCTEMBI. YpaBHeHue Hepncrta. CraHgapTHBIE peIOKC-
MOTEHIIMAJIBI U CIIOCOOBI X OIpE/IeICHHUS.

49. Penokc-moTeHUMAbl W OLIEHKA HAIpPaBJICHUS M IIOJHOTHI NPOTEKAHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKUUi. 3aBUCUMOCTh MEX]y BEJIMUMHAMH PEIOKC-IIOTEHIINAJIOB CUCTEM
u u3MeHeHueMm »sHepruu [u60ca. I[logbop okucnuTeneld W BOCCTAHOBUTENECH € Y4eToM
CTaHIAPTHBIX PEJOKC-ITOTEHIMAIOB.

50. PaBHOBecuMe Ha TrpaHUIE METALT - PAcTBOP. OJEKTPOJHBIN MOTEeHIMaNA. BomopoaHslii
ANIEKTPOJ CpaBHEHUSA. Psii cTaHIapTHBIX IEKTPOIHBIX OTEHIUANIOB, (PAKTOPBI, OIPEACIIAIONINE
noJjioxkeHue Merayuia B psay COIIL.

60.X¥MHYECKHE UCTOYHHUKH AICKTPUUECKOTO TOKa- rajibBaHu4ueckue aeMeHTsl (I'9). Pabora ['D
Sxobu-/lanusmns. DIeKTPOABMKYILAs CUjla TallbBaHUYECKOTO AnneMenTa. [Ipunuun pabots I'D:
AKKYMYJISTOPBI U Cyxue OaTapeu.

61.DO51eKTpoaM3 paciiaBOB M BOAHBIX PACTBOPOB 3JIEKTPOJMTOB. KaroaHele W aHOAHBIE
npoueccel. IloTeHnman pasznoxenus. SBiaeHue nepeHanpsbkeHus. IIpakTuueckoe 3HaueHue
ANIEKTPOJIN3a. DJIEKTPOIUTHUECKUE CIIOCOOBI MOyYeHUsI METAIJIOB M3 PACIIaBOB U PacTBOPOB.
3akonbl Dapajes.

62.05neKTpoXUMHYecKas KOppO3Usl METaUIOB- Kak pe3ynbraT pabotel ['D.  [IpomykTsl
XUMHMUYECKOH U DJIEKTPOXUMHUYECKON KOPPO3UHM U OCHOBHBIE METO/IBI 3AILUTHI OT KOPPO3UU.

63. lucniepcubie cucteMbl. Knaccudukanus qucnepcHbix cucteM. CyclieH3ul U AMYIIbCHU.
64.Kosmonnel. KosmonaHsle pacTBOpBL. Y CTOWYMBOCTh KOJIOMIHBIX pacTBOpoB. CTpoeHue
KOJUIOUJHON dYacTUllbl U MuLesUibl. JInodunbHble U TUOPOOHBIE KOJIIOWIBL. 307M U TEIU.
[lentuzanus, koaryiasuus, CEAUMEHTALNs KOJJIOUIOB.

65. O6mas xapaktepuctuka snemMeHToB VII A rpynmnbl. CtpoeHune atomMoB. OKHCIMTENBHO-
BOCCTaHOBUTEJIBHBIE CBOMCTBA IPOCTBIX BELIECTB. XMMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB.
OOMii MPUHIUT MOJTyYeHHUs CBOOOIHBIX TalOT€HOB.

66.PacTBOpUMOCTB B BOJI€ ITPOCTHIX BEIIECTB IaJOreHoB. XJI0pHas, OpoMHast U HoHast BOJa.
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67. TamoreHoBonopoabl. BoccTaHoBUTENbHBIE M KHCIOTHBIE cBOWcTBA. OOIMIKE NPUHIMIIBI
nonydeHus. IIpOMBIIUIEHHOE TOJydeHUE COJSHOM KUCIOTHL. [IpuMeHeHue  COJsHOM,
MJIABUKOBOM KUCJIOT. AHAIMTHYECKUE PEAKIIUU TaJIOT€HH/I-HOHOB.

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

69. OKCOKHUCIOTHI - KUCIOPOJICOAEPIKaIUe KUCIOTHI XJIopa, Opoma, Hoaa. CTpoeHrue MOJICKYJI.
OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE M KUCJIOTHBIE CBONCTBA. CpaBHMUTEIbHAs YCTONYHMBOCTH
cosle u KHUCIOT. [IpuMeHeHue TIHMIOXJIOPUTOB, XJIOPATOB, NEPXJIOPATOB. XJOpHas WIH
OenuITbHASI H3BECTh (XJIOPKA).

70. OOmas xapakTtepuctuka smeMeHTOoB VIA  rpymmel. [IpocTeie BemecTBa. AJIOTPOITHBIC
Moaupukaruu. OcoOeHHOCTH Kuciaopoga. CTtpoeHue MOJeKyn 030Ha H cepbl. OCHOBHBIE
CHOCOOBI OJYYEHHS IPOCTHIX BEIIECTB.

71. Tuapuasl Tuna H23. Ctpoenue moisekyn. BoccTraHoBUTENbHBIE U KUCIOTHBIE CBOMCTBA B
pany Boga-temypoBogopoa. Cepoomopon. CpoiictBa. OOIMe NPUHIUINBI TOTYYCHUS
XaJIbKOT€HOBOJIOPOJIOB.

72.Xanpkorenuapl. CpenHue, OCHOBHBIE M KHCIBIE XallbKOTeHHnbl. [umaponus. OOmime
MPUHIUTIBI TIoSTydeHus. [I[puMeHeHne. AHaTUTHYECKHE PEAKIINH XaIbKOT€HUI-HOHOB.

73. T'mapuasr cepbl H2Sn -TIlomucynbdunel. CTpoeHne mMoJiekynn. Y cToluuBocTh. KucnoTHeie n
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. CpaBHHUTENIbHAS YCTOWYMBOCTH MOJIUCYIb(GUIOB
Y COOTBETCTBYIOIIMX UM KHCJIOT.

74. Oxcunpl. Oxcuapl snemenToB (IV, VI). OcobGennoctu crpoenus. OTHOIIEHWE OKCHIIOB K
BoJe, KuciotaM u menodyaM. OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE CBoMcTBa. [IpuHIUIBI
MOJTyYEHUSI.

75. CepHHCTasl, CEEHUCTAsI U TEJUIYPUCTass KUCIOTHI U UX COJU. KHCIOTHBIE U OKUCIUTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. [lomyuenue. Pasznoxenue cynbGUTOB. AHATUTHYECKUE PEAKITUI
CyIb(HUT-HOHOB.

76. CepHasi, celeHOBas U TEJUIypOBash KHUCIOTBI M HMX COJM. KUCIOTHBIE M OKHCIUTENIbHBIE
cBorictBa. CBoicTBa pa30aBICHHBIX M KOHIIEHTPUPOBAHHBIX KHUCIOT. CHOCOOBI TOJYUCHHS.
[IpombInuieHHbIE CIOCOOBI OTYYEHUSI CEPHOM KUCIOTHI.

77. Oneym. [lomucepnspie kucioThl. Jlucynbdarsl (mupocyabdarsl).

78. Tuokucnotel U ux conu. Tuocynbdarel. CTpoeHrne THOCYIb(aT-uoHa. BoccTaHOBUTEIBHBIC
cBOlicTBa THOCYNb(ara HaTpus. [Ipumenenue Tnocynbdara HaTpUSL.

79. 1lomuTHOHOBBIE KUCIOTHI U UX coiu. ['mapocepHucras kucimora. CTpoeHHE UX MOJIEKYI.
OTtHocuTenbHasT YCTOMYMBOCTh U OKHUCIUTENIbHO-BOCCTAHOBHUTENBHBIE CBOMCTBA KHCIOT U HX
COJIEN.

80.ITepokcoKucnOThl ceppl M HX coiu. [lepokcoOMOHOCEpHass M MEPOKCOAMCEpPHass KUCIOTHI.
Crpoenue ux wmonekyn. Ilepokcocynbdharel. DIEKTpOCHHTE3 MEPOKCOKUCIOT H cojeil. Mx
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

81.0kcoxnopuasl cepbl. Oxkcoxnopupg cepbl. Jlunokcoxmopun cepbl. CTpoeHHE MOJIEKYI.
I'unponusz. CpaBHUTENbHAS YCTONYUBOCTD PA3IMYHBIX OKCOTAJIOTEHUIOB CEPHI, CeJIeHa, TeJUTypa.
82. O0m1as xapaKTepuCTHKa IeMEeHTOB VA rpymmbl. XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
PeakimoHnHas ciocoOHOCTh MOJIEKYJISIPHOTO M aTOMapHOTO a30Ta, 0enoro u kpacHoro gocdopa.
[IpuHUHMIIBI IOJTy4YE€HUS U IPUMEHEHHS MPOCTHIX BelecTB. DuKcalus a3oTa U3 BO3a1yXa.

83. I'mapuast OH3. Ctpoenue monekyi. M3MeHeHne TepMUYeCKOM YCTOMYMBOCTH, PEAKIIMOHHOM
CIOCOOHOCTH, BOCCTAHOBUTENBHBIX CBOWCTB, CKIIOHHOCTH K PEAKIHMSIM MPHUCOSAMHEHUS B PIAY
amMmMuak—BucMyTUH. OOpa3oBaHHe W YCTOMYMBOCTh MOHOB aMMOHHUA U (ochonus. [TpuHIMIIBI
nostyueHus runpunos OH3.

84. Ammuak. CpoiictBa u [lonyuenue. TepMoauHaMuyeckas XapakTEpUCTHKA PEAKIIMU CUHTE3a
amMuaka. Coiav aMMOHHMS UM UX TEPMUUYECKOE pasjokeHue. Peaknuu 3amenieHus BOJAOPOJA B
aMMHaKke. AMUbI, UMUJIbI, HUTPUbl. AHATUTUYECKUE PEAKIIUU MOHA aMMOHHUSI.
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85. T'mppasun. CrpoeHue Moiiekynbl. Peakuuu mnpucoenuHeHus u OKUCITUTENBHO-
BocctaHoButenbHble. Cosu  ruapa3zoHus. [uapasuH kak ToruiBo. (OCHOBHBIE METOMbI
MOJTyYCHUSI.

86. T'mmpokcunamun. CrTpoeHue MOJEKyJabl. Peakuuu NpuCOEAMHEHUS, OKHCIUTEIbHO-
BoccTtaHoBurtenbHble. Cosu ruapokcuiaMmmonus. [lomydenue.

87. A3oTHCTOBOIOPOAHAS KUCIIOTA U €€ cod. CTpoeHHe MOJIEKY/bl U a3u-uoHa. KucnoTtHsle u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE CBOMCTBA. A3ubl. B3phIBOONIAaCHOCTH KUCIIOTHI U a3UI0B.
88. Oxkcuner azora (I, I, LI, IV, V). Ctpoenue monexkyn. OCOOEHHOCTH CTPOCHHS MOJIEKYIbI
okconutpuaa azora (V) — N20O. OxuciauTelbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [IpvHIIMIBI
nosyyeHusi. TepmonuHamMuyeckas: XapakTEpUCTHKAa peakuuu cuHTe3a okcunpa azota (II) us
MIPOCTHIX BEIIECTB.

89. Asortucras kucnora. CTpoeHue ee MOJEKyiabl U HUTpUT-UOHA. Hutpursl. OkucnureabHo-
BOCCTAHOBUTEIbHBIE CBOMCTBA KUCIOTHI U HUTPUTOB. TOKCUYHOCTH HUTPUTOB.

90. AzotnHas kucnora. CrtpoeHue MoJiekyiabl OKHCIUTENbHBIE CBOMCTBA pa30aBJICHHOW U
KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHL. JIabopaTopHbIEe M IPOMBIIUIEHHBIE METO/IbI TIOJTYYECHHUS
a30THOM kucnoThl. Llapckas Boaka. IIpoIyKThl TEPMHUECKOTO Pa3sIOKEHHS] U OKUCIHUTEIbHbIE
CBOWCTBA HUTPATOB. AHAIMUTHYECKHUE PEAKIIUU HUTPAT-HOHOB.

91.A30THBIE YIOOpEHUS.

92. ®ocdun. [loyaeHne u OKUCIUTETLHO-BOCCTAHOBUTEILHBIC CBOMCTBA.

93. Oxcunel ¢ocdopa, mbibsika, cypbMbl U BucMyra (III m V). OcobenHocTH CTpOeHUS.
OTHoleHue K BoJie, KUCIOTaM U 1iesodaM. [IpuHIune! mosrydeHus.

94. Kucnoponcoaepxamue KUCIOTH (Gochopa n ux comu. DochopHOBATHCTasT KUCIOTA W
runiodocutel. Dochopucras kucinora u Gochurer. DochopHoBaTas kuciaora, runodocdarsl.
95.Mera-, mu- (upo-) u noaudochopHbie KUCIOTH U UX coiu. OprodochopHas KucaoTa u ee
comu. CTpoeHHE MOJEKYyJ, UX OCHOBHOCTb U OKHCIHMTEIbHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA.
[Tonmyuenue.

96. ®ochopurie ynoobpenus. [Ipocroii cymepdocdar. [Boiinoit cymepdocdar. [Iperumnurar.
dochopurtnas myka. Cmermanasie ynooperus. Ammodoc. Azodocka.

97. I'mapokcuabl Mbltbska, cypeMbl (111, V) u Bucmyra (III). Meta- u opto-popmbr. KucmoTHo-
OCHOBHBIE U OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA. MBIIIBSIKOBAsS U CypbMsIHAs
kucioTel. O6mme npunaune! noxydeHus. Apcenarsl (111, V). Ctubatsr (I1L V). Bucmyratsr (V).
98. I'mapuael MplIbsKa, cypbMbl 1 BucMyTa (I11). [Tomyuenue u cBoricTBa.

99. TI'anorenunsr snementoB (III, V) VA rpynmbel. IX cpaBHUTENbHAs YCTOMYHBOCTh. THIIBI
rajoreHu0B. OcoOeHHOCTH MX TUApoH3a. ['amorenusr azota. Xmopuabl dpochopa (IILV).

100. Oxkcoxmopunsl. Oxkcoxmopun azora. Oxcotpuxmopun docdopa. Hx rumponus.
dochonutpunxiaopua. OcOOEHHOCTH €ro CTPOCHHUS.

101. Obmas xapakrepuctuka s3memeHTOoB [VA rpynmel. [IpocTeie BemecTtBa. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE cBoWcTBa U [lpunnunel nonydeHus. DymnaepeHbl: METOABI MOJTYyYEHUS.
YrnepoaHbsie HAHOTPYOKH.

102.T'ugpuast  tuna OH4. Crpoenne Monekyn. XHUMHYECKHME CBOMCTBA. PeakinuonHas
crocobHocTh. OOmMe npuHIUNBEl nonydeHus. CuiaHpl, MOJydeHHE M BOCCTAHOBUTEIBHBIC
CBOMCTBA.

103. Oxcun yraepona (II). Xumuueckas cBsi3p B Mojekyine c¢ nosunuii Teopuit BC u MO.
[Tonyuenue. BoccranoBurenbHble cBoicTBa. Peakiuu nmpucoeaunenus. KapOoHUIbI MeTaIoB.
®ocren. ToxcuuHocTh okcuaa yriuepoaa (I1).

104.0kcup yrnepona (IV). Crpoenune monekynsl. OTHomeHHe K Boje, menodam. [lomydenue.
[Ipumenenne. YronpHas kuciaota U ee coimr. OCOOCHHOCTH OCaXACHUS TPYAHOPACTBOPUMBIX
KapOOHATOB M3 BOJIHBIX pacTBOPOB. Tepmudeckasl yCTOMUYUBOCTh KapOOoHATOB. [IpumeHeHMe.

105. Oxcunapl kpeMHus, repmanus, onoa u ceuHna (II, IV). uokcun kpeMHuUs, 0COOEHHOCTH
ero cTpoeHus, amopdHas u kpucramudeckas ¢popmel. KBapu. KeapiieBoe crekno. OTHomeHue
JUOKCUJIa KPEMHUS K BOJIE, KMCJIOTaM, Iesodam. [lepeBo B pacTBOpUMBIE COETUHEHMUSL.
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106. KpemuueBbie kucnotsl. Merakpemuuenasi, OprokpemuueBas v [101MKpeMHUEBbIE KUCIIOTHI.
Ocobennoctu ux crpoenwus. [lomyuenue. 3011 U Tenu KPEeMHHEBBIX KUCIOT. CHMKareiab Kak
ancop6ent. Cou KpeMHHEBBIX KUCIOT. OpTo-, MeTa-, HOJMCUIIKATEHI.

107. Crexia. @akTopsbl, ONPEAEISIONINE YCTOUUNBOCTD CTEKJIIO00PA3HOTO COCTOSTHUS CUITMKATOB.
CoctaB M MeToJbpl MoOJydyeHUs mpoctoro crekna. Kpucrtammmzauus crekos. CuTanibl.
CTekI0BOJIOKHA U CTEKJIOTKaHU. 1{eonThl.

108. Llement. Bspkymue BemiectBa. TyromnaBkue KepaMHKH Ha OCHOBE KPEMHHUS U APYrUX
2J1eMEHTOB. KpeMHUIOPraHNn4YeCKUe COCIMHEHUS.

109. CunukoHsl u cuiokcansl. [Ipocteifiue u3 3tux coenuHeHuil. OCOOEHHOCTH UX CTPOEHHMSL.
CgoiicTBa.

112. Coenunenusi smeMeHToB VA rpynmbl ¢ cepoit. MoHo- u aucynbduasl. Cepoyriepo/.
Tuocoennuenus (KUCIOTHI U coiiu). THOYyrojbHas KUCIOTa U THOKapOOHAThl. THOCOEAMHEHUS
KpEMHUSs1, TepMaHusl, 0JI0Ba.

113.T'anoreaunsl anementoB (II, IV) VA rpynnel. VX cpaBHUTENbHas yCTOMUMBOCTBH. THUIBI
rajoreHuaoB. ['uaponus.

114. Coeaunenus yriepoja W KpemHHus ¢ a3zoroM. Hutpuapl. [{uan(auuuman), cBoiicTBa U
MOJIyYeHHeE.

115. HuanoBomopon. IlnanoBomopoanass kucnora. llmanunel. [{naHWA-MOHBI Kak JIMTAHJBI.
OcoOennoctu nosyyeHus. I'naponus. TOKCUYHOCTD.

116.1lnanoBas KuciIOTa, IMAHATHI, MTOJYYEHHE U CBOWCTBA. PomaHMCTOBOMOpOAHAST KHUCIIOTA.
Tuonmanatsl. [lonydyenue u cBoiCTBa.

117.Coenunenus snemMenToB VA rpynnsl ¢ metauiaMu. Kap6unael meramioB. Tunsl kapOUIoB.
OTtHomreHre KapOUIOB pa3IMYHBIX THUIOB K Boje, kuciaotam. Kapoopyna. Cumunmabl. [Ipupona
XUMHUYECKOM CBSI3H, MOJYYCHUE U CBOMCTBA.

118. O6mas xapakrepuctuka snemeHToB IIIA rpynmel.. Ctpoenne aromoB. CBOMCTBA MPOCTHIX
BEIIECTB U CIIOCOOBI MOJTyYEHUSI.

119. T'mapuner 60opa. Mx cocraB. JluGopaH, 0COOEHHOCTH XUMHUYECKHX CBSI3€d B MOJICKYJIS
nuOopaHa. Y CTOMYMBOCTD M PEAaKIIMOHHAS CIIOCOOHOCTh THAPUIOB Oopa. [ mapumoOopatsl.

120. Oxcup 60opa. OcobernHoctu crpoenus. CroiictBa. OpTo-, MeTa-, MOJMOOPHBIE KHUCIOTHI. X
coctaB u ctpoeHue. Opro-, MeTa-, monubopatsl. bypa.

5.3.2. 3AUETHBIE BOIIPOCBI. BTOPOMI CEMECTP MepeyeHb OICHOYHBIX CPEACTB U
koHTpoJiupyembix komnerenuui: OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1;
OIIK-6.1.

1. Tuapunst snementoB (III) pspa amomunuii-tammii. OcobenHoctu ctpoeHus. CBoicTBa u
MOJIy4YEeHHE.

2. T'anorenuast u Hutpuas! snementos (II1) psga anromunuii-ramimii. OcoOEHHOCTH CTPOCHHUS.
CBoiicTBa U MOJyYEHHE.

3. Oxcuapl snementoB (III) psanma amromunuit-rammii. X cpaBHUTENbHAs YCTOWYHBOCTB.
[Mpunnunsr  nomyuenus. Oxcua  Tamaus  (I). KucioTHO-OCHOBHbIE W OKHMCIHMTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

4. Tunpokcuanl snementoB (III) pspa amomunmii-tamnuii. CoctaB U 0COOEHHOCTH CTPOESHHS.
KucnotHo-ocHOBHBIE cBoiicTBa. OTHOLIEHHE K KUCIOTaM U mienodaM. ['uapokeua tammus (I).

5. OOmas xapakrepuctuka ['emuss W p-3neMeHTOB BOCbMOM Trpymnmnbl. CTpoeHHE aTOMOB.
[IpyunHBI XUMUYECKOW HHEPTHOCTH. XUMUYECKUE COCTUHEHMSL.

6.00mas xapakrepucTika 31eMeHToB 1A rpynmnbl. Ctpoenue atoMoB. CBOHCTBA, 0COOEHHOCTH
okucneHust TMTus. CrocoObl MOTyUeHHUS.

7.0xcugpl.  Ilepoxkcuasl.  Haanmepokcupabl.  O3onuabl.  CtpoeHue.  OKUCIUTENBHO-
BOCCTAHOBMTEJIbHBIE CBOMCTBA M CIIOCOOBI MOJTyYSHHUS.

8.I'mapokcuapl ¥ rUAPUABI IETOYHBIX METAJIOB. [IpMHIMIIBI MPOMBIIIIEHHOTO MOJIYyYEHUs], UX
npuMeHeHne. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..
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9.Conmu mIENOYHBIX METAIOB: XJIOpHIbL, KapOOHAThl, Cyiab(arel, HUTpAThL. CrocoObI
IIOJIyYEHUS COJbl U UX IpUMEHEHHEe. KHnCI0THO-OCHOBHBIE U OKUCIUTEIBbHO-BOCCTAHOBUTEIIbHBIE
cBorictBa. KauecTBeHHbIE peakiMy KaTHOHOB.

10. Bogopon. Oo6mas xapaktepuctuka Bojopona. I[loyokeHue BoAoOpoja B TEPHOAMYECKON
cucreme. Crpoenue atoma. Bogopon xak BocctaHoButesnb. BoccraHoBHUTENBHAsS COCOOHOCTH
aTOMApHOIO M MOJIEKYJISIDHOTO BojaOpoda. B3aumopnelicTBue Bogopoja € MeTallaMd U
HeMmertauiamu. CriocoObl OJIydeHUst CBOOOHOTO BOAOPO/IA.

11.Ilepokcun Bomopona u mnepokcunabl. CtpoeHue Monekynsl. Ilomyuenue. OxucnurenabHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B Pa3IMUHBIX Cpeax.

12.00mas xapakrepuctuka neMeHToB [[Arpynmer. Ctpoenne atomMoB. OCOOEHHOCTH OEPHILIHSL
KucnoTHo-0cHOBHBIE U BOCCTAaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.

13.I'ugpoxcunsl U Tupuasl 3nemMeHToB [IArpynnbsl. OcoOeHHOCTH CTPYKTYpbl THAPUAOB, HUX
BOCCTaHOBHTEIIbHBIE CBOMCTBA. KHCIIOTHO-OCHOBHBIE CBOMCTBA. [IprHIMIBI OJTydeHMS.

14. Oxcuapl, mnepokcuapl W Haanepokcuasl 3meMeHToB IIArpymmbl. KucioTHO-oCHOBHbBIE U
OKHUCJIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUS.

15.Conu Oepuiiisg M MarHvsi B KaTHOHHOM M aHMOHHOM (opmax. Okconsiuusg U OJIALMSL
KommnekcHbie coennnenus 6epmnus. ['uaponns conelt Gepuiins U MarHusl.

16.Conu »neMEHTOB MOJTrPYIIbI KalblUs: TajJOreHH]bl, Cynb(arbl, KapOOHAThl, HHUTPATHI,
cynbuasl. KucinotHo-ocHOBHbIE cBocTBa. JKECTKOCTh BOJBI W METOJbl €€ YCTpaHEHHS.
KauecTBeHHBIE peaKIi KATHOHOB.

17.0kcunsl repmanus, onosa, ceuHma (II, 1V). Ux cpaBHuTenbHas ycroitunBocTs. KucioTHo-
OCHOBHBIE U OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA OKCHIOB. VX OTHOILIEHHE K BOJE,
KHCIoTaMm, 1menodaM. OOmiye NpUHIUIBI TOTyYEHHS.

18. I'mapoxcuasl repmanus, oyioBa, ceunma (II, IV). CpaBHuTensHas ycTOWYUBOCTh, KHCIOTHO-
OCHOBHBIE M OKHCJIUTEIHHO-BOCCTAHOBHUTENbHBIE cBOMCTBA. Comu TuapokcuaoB anemeHToB (11,
IV) B xarnoHHod u aHWOHHOW ¢dopmax. OTHOCHTENIbHAsS YCTOWYHUBOCTh, CKJIOHHOCTH K
THIPOJIN3Y.

19. O6mas xapakrepuctuka d-Onementsl 11IB rpymnmer (penko3emenbHbIC 3JIeMEHTHI-Sc-Y -La-
Ac). CtpoeHue aToMOB. XMMHYECKHE CBOMCTBA MPOCTHIX BemecTB. CIOCOOBI MOTyICHUSI.
18.0kcuapl ¥ TUAPOKCUIBI PEIKO3EMENIbHBIE 3JIEMEHTBI B Ay CKaHIUWW-akTUHUN. KHUCIOTHO-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJIyYEHHUS.

19.Comu d-DOnementoB 1B rpymmel (peako3emMenbHbIe 37eMeHTHI-Sc-Y-La-Ac): ruapunsl,
HUTpaThl, Cynb(arel, KapOoHaThl, QochaTel. KHCIOTHO-OCHOBHBIE M OKHMCIMTEIBHO-
BOCCTaHOBMTENbHbIE CBOMCTBA. CIOCOOBI OTY4EHUS.

20.06mas xapaktepuctuka d-Dnementsl [VB rpynmel. Ctpoenue atomoB. HW3meHeHue
XUMUYECKHUX CBOMCTB MPOCTHIX BELIECTB MO rpymme. CriocoObl MOTydeHHs.

21.0kcuzmpl M THAPOKCHUIBI THUTaHA, LUpKOHUS, radpHus. IllepokcuiHble coeanHEHUs,
HNEpOKCOKUCHOTEL.  OcobeHHocTH  cTpoeHHs.  KHCIOTHO-OCHOBHBIE U OKHMCIMTENbHO-
BOCCTaHOBMTEJbHbIE CBOMCTBA. CHIOCOOBI MOJTYYEHUSI.

22. Conu TUTaHA, LMPKOHMS, TradHUs: TaJOr€HUIbl, OKCOraJOT€HH/Ibl, TraJOr€HOKOMIUIEKCHI,
KapOOHaThl, Cyab(arbl, THUTAHATbl, LUPKOHATbl. KHUCIOTHO-OCHOBHBIE U OKHMCIMTEIBHO-
BOCCTaHOBMTENbHBIE CBOMCcTBA. CIOCOOBI MOTY4EHUS.

23. OOmas xapakrepuctuka d-Onementsl VB rpynmbsl. CtpoeHue artomMoB. XHMHUYECKHE
CBOMCTBA NMPOCTHIX BenlecTB. OTHOIIEHUE K [IAPCKON BOJIKE U CMECH a30THOM

U TUIAaBUKOBOM KUCJIOT. CriocoObl MOTy4YeHusl.

24.0Oxcunipl U MEepOKCHIbI BaHAIUs, HUOOUS, TaHTana. KHUCIOTHO-OCHOBHBIE U OKHMCIHMTEIBHO-
BOCCTaHOBHTENbHbIE CBOMCTBA. CIOCOOBI MOTYUEHUSI.

25. I'mapoxcuasl ¥ conu BaHaaus, HUOOUS, TaHTana. Bananatel. [lonuBananatel. CoenuHeHus
okcoBaHaaus. Huobatsl. TanTtanatel. OkcoranoreHuapl. ['aqoreHoKOMIIIEKCHI.
KucnoTHO-0CHOBHBIE U OKUCIUTEIBHO-BOCCTAHOBUTENIbHbIE CBOMCTBA. CI0COOBI MOTYYEHUSI.
26. OOmas xapakrepuctuka d-Onementsl VIB rpymmel. CtpoeHue aToMoB. OKHCIHUTENBHO-
BOCCTAHOBHTEJIbHBIE CBOWCTBA M CLIOCOOBI MOTYUYECHHUS.
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27. Oxcugsl xpoma (II, III, VI). Ux cpaBHuTenpHas ycToilunBocTh. KHCIOTHO-OCHOBHBIE U
OKUCITUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [IpUHITUIIBI TOTydEHUSI.

28. Oxkcuapl MmomuOaeHa u Bosbhpama (VI). Ipunnune! noxyueHus. M3meHenne ycTOWIMBOCTH,
OKHCIUTEIBHON CIOCOOHOCTH M KUCIOTHOTO XapakTepa B psily OKCHJIOB XpoMa—Bosb(hpama
(VD).

29. I'mapoxcuast xpoma (11, III, VI). CoctaB u ocobenHocTH cTpoerus ruapokcuaa xpoma (I1I).
XpomoBble KUCIOTH. M3omommkucnorel xpoma. KHCIOTHO-OCHOBHBIE M OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA. [[pUHIIMIIBI TOTyYEHUSI.

30. MonubaeHoBass U BOJIb(PpPaMOBasi KACIOTHL. Y CTOMYUBOCTh, KHCIOTHBIE U OKHCIUTEIIBHBIC
CBOWMCTBA B PSIIy XPOMOBasi—BOJIb(paMOBasi KUCIOTHI. M30MOIMKUCIOTH U T€TEPOTIOIUKHUCIOTHI
MoJnbieHa U BoJb(dpama.

31. Comu xpoma (II , III, VI) B xaTnoHHOW ¥ aHMOHHOW (PopMax. OKHUCIUTETbHBIE CBOMCTBA
XpOMAaToB U JUXpoMaToB. [IpuHIMN 1elicTBUSA XPOMOBOM CMECH.

32.Monubnatel 1 Boib(ppamarsl. [lomumonubratsl ¥ mnoauBosbPpamMaTsl. OKHCIHUTENbHBIE
CBOMCTBA B ALy XpOMAaThI—BOJIb(pamMaThl.

34.I'anorenuapl xpoma (II, III). I'anorenmapr monubaena u Boibdpama (VI). Knactepubie
raJoreHu 6l MOJTHO/IeHa U BosTb(pama. OKcoralloreHUIbl U JUOKcoTamoreHu ibl. CBOMCTBA..
35.I1epokcocoenunenns xpoma. [lepokcua xpoma. IlepokcoxpomoBsie KUCIOTEL. OCOOCHHOCTH
CTPOEHHMS. Y CTOMYMBOCTh U OKUCIIMTENIBHBIE CBOMCTBA NEPOKCOCOECTMHEHNN XpOMa.

36. Obmas xapakrepuctuka d-OnementoB VIIB rpynnsl. CTpoeHnue aToMOB.

CpoiicTBa mpocThIX BemecTB. CrocoObl NOMyYeHHs U PUMEHEHUE.

37. Okcunbl u ruapokcuasl Mapranma (11, 111, IV, VII). KuciotHo-0CHOBHBIE M OKUCTUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI TTOJTydCHHS.

38. OKcuabl ¥ THAPOKCUIBI TEXHEIUs U peHusi. CBOKCTBA U CITOCOOBI TIOJTyUEHUS.

39. Comu mapranma (II, III, IV). KucnoTHO-OCHOBHBIE M OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa. CIOCOOBI MOTYyICHHUSI.

40. MapranmnoBas u MapraninoBuctas kucioTel. Comu mapranna (VI m VII). Manranatel u
[Iepmanranatel. OKHCINTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KHUCJIOW, IIEJTOYHOH H
HEeUTpasibHOM cpenax. [[puHIMIIBI TOTydeHU .

41.Comu Texneruss u penms (VII). Ileprexnarwl. Ileppenarsl. KucioTHO-OCHOBHBIE U
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUSI.

42. CaoiicTBa jxene3a, KoOaibTa, HUKENS- BOCCTAHOBHUTEIbHBIE M KHUCIOTHO-OCHOBHBIE.
Crpoenue atoMoB. [IpombIlIIeHHBIE METOIBI TIOTYYEHHUS JKee3a, KoOallbTa, HUKEIS.

43. Okcuapl W TUAPOKCHIBI kenesa, koOambra, Hukens (II, III). KucrmoTtHo-ocHOBHBIE U
OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pMHIUIIBI OTyYeHUSI.

44. Conu xenesa, kobansrta, Hukens (I u III). Kpucrannoruaparer. J[Boiineie conmu. CTpykTypa
6e3BoAHBIX XJI0pU10B. OcHOBHBIE cosid. CBOIICTBA U MOTyYEHUE.

45.®epputsl (I1I) u ux peppomarautheie cBoiicTBa. CBOICTBA U CLIOCOOBI OTYUCHHSL.

46. @eppartsl (1V). Oxucnurensbabie cBoiicTBa. [[pUHIIUIIBI TOTydEHUS.

47. CpoiicTBa atuHOBBIX MeTaJuioB Ru,Rh,Pd u Os,Ir,Pt. OTHOLIEHUE K KUCIOPOTY, BOAOPOLY,
BOJIe, KHCIIOTaM, Iiesiouam, napckoit Bojke. [IpuMenenune u cnocoObl MOTydeHHs.

48. Okcuapl U TUAPOKCUJIBI PYTEHUSI, OCMUSA , pOus, upuaus, namnaaus. KucioTHo-oCHOBHBIE
1 OKHUCITUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pUHIIMIIBI TOTyYeHUsI.

49.KoMmieKCHbIE COE€IMHEHUs MIaTUHBI. KaTHOHHBIE, AHMOHHBIE U HEUTPAJIbHBIE KOMILIEKCHI
wiatunsl (11, IV). AMMUH- 1 TMaHOKOMIUIEKCHI. [ eKcaxIoporuiaTHHOBAs KUCIOTA U €€ COJIH.

50. O6mas xapakrepuctuka d-OnementoB IB rpynmel. CtpoeHue atomoB. OTHOIIEHHE K
KUCJIOpOAdY, BOJE, liernouyaMm, KucioTaM. PacTBopeHue 30j0Ta B mapckoil Bojke. CrnocoObl
n00bIYM Meu, cepedpa u 3o10Ta. [IpuMeHenue u cnocoObl MOTY4YEeHUS! METAJIIOB.

5.3.3. BK3AMEHAIIMOHHBIE BOITPOCHI. BTOPOI CEMECTP
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1. Tunpuner snementoB (III) psna amomunwmii-taumid. Ocobennoctu ctpoenus. CBoiicTBa u
IIOJIyYEHHUE.

2. I'anorennast 1 Hutpuaet snementoB (I11) psaa amomunuii-rammuii. OCOOEHHOCTH CTPOEHHS.
CBolicTBa U NOJTY4YEHUE.

3. Oxkcunpl snementoB (III) pspa amomuHuii-tamuid. VX cpaBHHUTENbHAas YCTOWYMBOCTB.
[punuunsr  nomydenus. Oxcup  Ttamwimg  (I). KucioTHO-OoCHOBHbIE UM OKHMCIUTENIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.

4. Tunpoxcuapl snementoB (III) pspa amomunmii-tammuii. CoctaB U 0COOEHHOCTH CTPOCHHSL.
Kucnorno-ocHoBHbI€ cBoMicTBa. OTHOILIEHUE K KUCIO0TaM U menodyaM. ['mapokenn tamius (I).

5. OOmas xapakrepuctuka [emuss u p-dJIeMEHTOB BOCBMOHM rpymmbl. CTpoeHHE aToOMOB.
[IprunHBl XUMHYECKON HHEPTHOCTH. XUMHUYECKUE COECTUHEHHUSL.

6.00mas xapakrepucTtrka 3nemMeHToB 1A rpynmsl. Ctpoenne atomoB. CBoHCTBa, 0COOCHHOCTH
okucieHus UTHst. CiocoObl MOJTy4eHusl.

7.0xcunel.  Ilepoxcuasl.  Haamepoxcumpl.  O3onuasl.  Ctpoenune.  OKHUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CLIOCOOBI TOJTYUYEHUSI.

8.I'mpokcuapl ¥ TUAPUABI MEIOYHBIX METAJIOB. [IpMHIMIIBI MPOMBIIIIEHHOTO MOJIYYEHUs], UX
npuMeHeHne. OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE U OCHOBHBIE CBOICTBA..

9.Conu mIENOYHBIX METaUIOB: XJIOpUAbl, KapOOHaThl, cynbdarbl, HUTpaTbl. CHocoObI
MOJIy4EHUs COJbI M UX IpUMeHeHue. KucinoTHO-OCHOBHBIE 1 OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
cBoricTBa. KauecTBeHHBIE peakiMi KaTHOHOB.

10. Bomopon. OGmas xapakrtepucTtuka Bojopona. IlosmokeHue BOJOpona B MEPHOIUYECKON
cucreme. Crpoenue atoma. Bonopon kak BoccTaHOBHTENb. BoccTaHOBUTENbHAs CHOCOOHOCTh
aTOMAapHOTO M MOJIEKYJIIDHOTO BOAOPOAd. BzammopnelicTBue BOmOpoOJa € MeETaUlaMU U
HeMertayiamMu. CriocoObl OJTydeHUst CBOOOTHOTO BOJAOPO/IA.

11.Ilepoxcun Boaopoaa W mnepokcuansl. Ctpoenue Mosekynbl. [lomydenue. OKUCIUTETBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA B PA3JIUYHBIX Cpelax.

12.006mas xapaktepuctuka eMeHToB [IArpymnmsl. Ctpoenne atomoB. OCOOEHHOCTH OEPHILITHSI.
KucnoTHO-0CHOBHBIE U BOCCTAaHOBUTEbHBIE CBOMCTBA. CIIOCOOBI MOTYYEHHUS.

13.I'mapokcuabl U rugpuabl diaemMeHToB [[IArpynmbel. OcOOEHHOCTH CTPYKTYpPBI THIAPHIOB, HX
BOCCTaHOBUTEJIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA. [IpMHIMIIBI TOTydYEHHUS.

14. Oxcuapl, TEpPOKCUIBI W Haanepokcuabl 3aeMeHTOB I[Arpynmbel. Kuci0THO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTyYEeHHUS.

15.Conmu Oepusuisi ¥ MarHus B KAaTHOHHOW W aHMOHHOW QopMax. OKCOJSIHUS W OJISIIUS.
KommuiekcHble coequnenus Oepuius. ['unponus coneit Gepuiius U MarHusi.

16.Conu »1€MEHTOB NOATPYMINbI KalbLMs: TalOreHUAbl, Cyab(daTbl, KapOOHAThbl, HUTPATH,
cynbpunsl. KucinorHo-ocHoBHbIe cBOMCTBa. JKEeCTKOCTh BOJBI M METOAbl €€ YCTpPaHEHHUS.
KauecTBeHHBIE PEAKIIMM KaTHOHOB.

17.0xcuapl repmanus, onoBa, ceunua (II, IV). Mx cpaBuuTensHas yctoitunBocTh. KucnotHo-
OCHOBHBIE U OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUIOB. VX oTHOlIEHHE K BOZE,
KHCIIO0TaM, IenaodaM. OOLIe MPUHIUIIBI TOJTyYSHHUSL.

18. T'unpokcuapl repmanus, oyosa, cBuHua (II, IV). CpaBHuTeNnbHast ycTOMYUBOCTD, KUCIOTHO-
OCHOBHBIE U OKHUCJIMTEIbHO-BOCCTAHOBUTENbHBIE cBOMcTBA. Comu ruapokcuos 3iementos (11,
IV) B katnoHHoi u aHHOHHON ¢opmax. OTHOCHTENbHAs YCTOMYMBOCTb, CKJIOHHOCTH K
TUAPOJIU3Y.

19. O6mas xapakrepuctuka d-Onementsl 1IB rpynmsl (peako3eMenbHble 3IeMeHThI-Sc-Y -La-
Ac). CtpoeHne aToMOB. XUMHUYECKHE CBOIMCTBA MPOCTHIX BemecTB. CrocoOb! MOTy4eHHUS.
20.0kcuapl M TUAPOKCUABI PEIKO3EMENBHBIE JIEMEHTHI B PsIly CKaHIWM-akTMHUM. KuciaotHo-
OCHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOJTydEeHHUSI.

19.Comu d-Dnemento B rpynmsr (penko3emenbHble 31eMeHTHI-Sc-Y-La-Ac): ruapuabl,
HUTpaThl, Cynbdarel, kapOoHaThl, ¢ochaTel. KHCIOTHO-OCHOBHBIE M OKHMCIMTEIBHO-
BOCCTaHOBHTENbHbIE CBOMCTBA. CIOCOOBI MOTYUYEHHUS.
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20.00mas xapakrepuctuka d-Onementsl [VB rpynmel. Crpoenue aromoB. M3meHenue
XMMUYECKHUX CBOMCTB MPOCTHIX BEHIECTB MO Tpymme. CrocoObl MOTydeHHs.

21.0kcunpl W THAPOKCUIBI THTaHA, LUPKOHUsS, rapHus. llepokcuaHble COeAMHEHHS,
NEPOKCOKHCTOTEL.  OcobeHHocTn  cTpoeHHsl.  KHCIOTHO-OCHOBHBIE W OKHCIHTENIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

22. Conu THTaHa, IMUPKOHMSA, TapHUS: TaJOTCHUIBI, OKCOTAJOTEHHIBI, TAJIOT€HOKOMIUICKCHI,
KapOOHAThl, Cyab(aTbl, THUTAHATHI, LUPKOHATHl. KHCIOTHO-OCHOBHBIE W OKHCIHTEIHHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTyYEHUS.

23. OOmas xapakrepuctuka d-Onementsl VB rpynmel. Ctpoenune aromMoB. XHMHYECKHE
CBOICTBa NMPOCTHIX BenlecTB. OTHOILIEHUE K [IApCKON BOJIKE U CMECH a30THOM

Y TJIaBUKOBOM KUCIOT. CrIocoOBI TIOJTydeHUS.

24.0xcuapl U TIEPOKCUIIBI BaHAIUsl, HUOOMS, TaHTajda. KUCIOTHO-OCHOBHBIE M OKHCIHMTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. CrIOCOOBI MOTy4EHUS.

25. T'unpokcuasl M coyiu BaHaausi, HUOOUS, TanTana. Bananartel. [lonuBananatel. CoequHeHUs
okcoBaHanus. Huob6arel. Tantanarel. OkcorasoreHuibl. [ aoreHoKOMITIEKCHI.
KucnoTHo-0CHOBHBIE 1 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.
26. O6mas xapakrepuctuka d-Onementsl VIB rpynmsl. CtpoeHue aTtomMoB. OKHCIMTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI TOJTYUYEHUSI.

27. Oxkcugsl xpoma (II, III, VI). Ux cpaBHUTENbHAS YCTOWYMBOCTh. KHCIIOTHO-OCHOBHBIE H
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIINIIBI TOTydeHNS.

28. Oxcuapl MmonubeHa u Bosbppama (VI). [Ipunnuns! nonyuenusi. I3MeHeHrne yCTOWYMBOCTH,
OKHUCJIUTEIIbHONH CIOCOOHOCTH W KUCJIOTHOTO XapakTepa B POy OKCHJIOB XpOMa—Bojb(ppama
(VD).

29. T'mnpoxcuasr xpoma (I, I, VI). CoctaB u ocoGeHHOCTH cTpoeHus ruapokcuaa xpoma (II).
XpoMOBBIE KHCHOTHI. M30MOMMKUCAOTH  XpoMa. KHCIIOTHO-OCHOBHBIE W OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ [pMHIMIIBI TOTy4YeHUSI.

30. MonubaeHoBasi U BOJIb(hpaMoOBasi KUCIOTHI. Y CTOMYMBOCTh, KHCJIOTHBIE U OKHUCIUTEIbHBIC
CBOICTBa B psily XpOMOBasi—BoJIb(ppaMoBasi KUCIOTHI. M30MONMUKHUCIOTH U T€TEPONIOIUKUCIOTHI
MoJ0IeHa U BoJb(pama.

31. Comu xpoma (II , III, VI) B kaTnoHHOW M aHMOHHOW (QopMax. OKHUCIUTEIbHBIE CBOMCTBA
XpOMAaToB U JuXpoMaToB. [IpuHIMN neicTBUS XpOMOBOM CMECH.

32.Monubnatel u Bosdbbpamatel. llomumomubnaTtel u monuBoJb(PpaMarbl. OKHUCIUTEIBHBIC
CBOICTBa B Ay XpOMAaThI—BOJIb()paMarhl.

34 I'anorenuapl xpoma (II, III). T'amorenmmpr monuOnena u Bombdpama (VI). Kmacrepubie
raJioreHu 1l MosinOieHa u Bolb(pama. OkcoranoreHu sl U AUOoKcoranoreHuasl. CBOMCTBA..
35.I1lepokcocoenunenust xpoma. [lepokcun xpoma. IlepokcoxpomoBbie KUcIOTh. OCOOEHHOCTH
CTpPOEHHUS. Y CTOMYMBOCTh U OKUCIIMTENIbHBIE CBOMCTBA IEPOKCOCOETUHEHUN XpOMa.

36. Obmas xapakrepuctuka d-OnementoB VIIB rpynmsl. CTpoeHre aTOMOB.

CpoiicTBa mpocThIX BemecTB. CrocoObl MOydyeHUs U IPUMEHEHHE.

37. Okcuabl u ruapokeuasl Mapranna (11, 11, IV, VII). KucioTHo-0CHOBHBIE M OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOTyUEHUS.

38. Oxcupl U THAPOKCUIBI TEXHEIUS U peHusi. CBOICTBA U CIIOCOOBI MOTy4EHUS.

39. Comu mapranua (II, III, IV). KucrnoTHO-OCHOBHBIE M OKHUCIUTEIHLHO-BOCCTAHOBUTEILHBIC
cBoiicTBa. CriocoObl MOTyueHusl.

40. MaprannoBas u MapranmnoBuctas kucioTel. Comu mapranma (VI u VII). Manranatel u
[lepmanranatel. OKHCIUTETBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KHUCJIOW, IIEJTOYHOM H
HEUTpanbHOU cpenax. [IpuHIUIIBI mOIyYeHus.

41.Comn texnemust u penus (VII). Ileprexnatsl. Ileppenarsl. KucioTHo-oCHOBHBIE H
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMHCTBA. CIIOCOOBI MOJTyYeHHUS.

42. CaoiicTBa jkene3a, KoOaibTa, HUKENS- BOCCTAHOBUTEIbHBIE M KHUCIOTHO-OCHOBHEIE.
Crpoenue aToMoB. [IpoMBIIIUIEHHBIE METO/IbI TIOTYYECHHUS JKene3a, KoOalbTa, HUKEIS.
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43. Oxcuapl U TUIOpOKCUIBI Jkene3a, kobaibra, Hukens (I, III). KucnotHo-ocHOBHBIE M
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[pMHIIUIIBI TOTyUYEHUSI.

44. Conu xene3a, kobanpra, HUKens (II u 1II). Kpuctamnoruapatsl. [{Boiinsie conmu. CTpykTypa
0e3BOAHBIX XJI0pu10B. OcHOBHBIE cosii. CBOICTBA U MOTyYEHUE.

45.®epputsl (I1I) u ux peppomaruutHeie cBoiicTBa. CBOICTBA U CLIOCOOBI OJTYUEHHUSL.

46. ®epparsl (IV). OxucnurensHble cBolicTBa. [IpuHLINIIBI TOTYydEHUS.

47. CpoticTBa iiatiHOBBIX MeTa/UIOB Ru,Rh,Pd u Os,Ir,Pt. OTHOmIEHUE K KUCIOPOTY, BOJAOPOLY,
BOJIe, KHCIIOTaM, IIeJiouaM, apckoit Bojke. [IpuMeHeHne u crmocoObl MOTydeHHS.

48. Okcuapl ¥ TUAPOKCUJIBI PYTEHUSI, OCMUS , PO, Upuaus, namnaaus. KucioTHo-oCHOBHBIE
Y OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC CBOMCTBA. [[pHHITUTIBI TOTyYEHUSI.

49.KoMmIuieKCHbIE COEIMHEHUS TUIaTUHBI. KaTHOHHBIC, aHHOHHBIE U HEHUTPaJbHBIE KOMILIEKCHI
riatussl (11, IV). AMMUH- 1 IMaHOKOMIUIEKCHI. [ eKcaxIopoIuiaTHHOBAs KUCIIOTa U €€ COJIH.

50. OObmas xapaxtepuctuka d-OnementoB IB rpymmel. Ctpoenue atomoB. OTHOIIEHHE K
KHUCIIOpO/y, BOJE, IlejaoudaM, KucioTaM. PacTBopeHue 30j0Ta B mapckoil Bojake. CrocoObl
no0b1YM Meu, cepedpa u 3o050T1a. [IpuMenenne u cnocoObl MOTyYEeHUS METAIIIOB.

51. Okcunbt mequ u cepedpa (I, II), 3omota (I, III). KucinoTHo-oCHOBHBIE M OKHCIUTEIHHO-
BOCCTAHOBUTEIJIbHBIE CBOWCTBA. (OTHOIIEHWE K BOJAE, KHCJIOTaM, IienodaM. [IpuHIMIbI
TTOJTyICHHUSI.

S52.I'mppoxcunst meau (I, 1), cepebpa (I, II), 3omora (III). KucnorHo-ocHOBHBIE U
OKHCITUTEIIFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. OTHOIIEHHE K BOJE, KHCIOTaM, IIIEJI0YaM.
[IpuHIMIEI NOTyYeHNS.

53. Comu memu, cepebpa, 3010t1a (I) u comu 3omora (III). OxucauTenHPHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa. ['amoreHokomruiekcbl. AmMMUH- ©  1uaHokoMruiekcbl. Comu memu  (II).
Kpucrannorunpatel. KoMmiekcHbie coequaenus. TeTpaxiopo3010Tas KUCIOTa U €€ COJIH.

54. O6mas xapaktepuctuka d-2OnementoB IIB rpynmel. CTpoenne atoMoB. KHCIOTHO-OCHOBHBIE
Y BOCCTAaHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BellecTB. AManbrambl. CiocoObl MOTydeHHUS.

55. Oxcuapl U TUAPOKCHABI IIMHKA, KagMusi W pryrd. CpoiictBa. IIpuHumnbl mosryyeHus.
KucnoTHO-0CHOBHBIE U OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE CBONCTBA.

56. Comm uuHKa, Kaamusa W pTyTtd. ['mapunabl. KucIOTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. KomIuiekcHble coenuHenusi. KauecTBeHHbIE peakiiii KaTHOHOB.
57. OOmast xapaktepuctuka f- osneMeHTOB(JIaHTaHUABI U akTuHUABI). [lomokeHue B
nepuouueckoit cucreme. CTpoeHrne aToMOB. BaneHTHOCTb, CXOACTBA U Pa3IUyusl B CBOMCTBAX
4f- wu Sf-onemenToB. BHyTpeHHsIi NepUOIUYHOCTh CBOMCTB. CKIOHHOCTP K KOMIUIEKCO-
00pazoBaHMIO.

58. Jlantanugsl (4f-anemeHThl). BalleHTHOCTH, XapakTep XUMHUYECKUX CBsized M (HOPMBI
coenuHeHU. XUMUYECKUe CBOMCcTBa MeTaioB. CriocoObl MOTydeHusl.

59.0kcuapl ¥ TUAPOKCHIBI JIaHTaHUIOB (4f-3meMeHThI). KHCIIOTHO-OCHOBHBIE CBOWMCTBA, WX
U3MeHeHue 1o nepuoay. CrocoObl moTydeHusl.

60.Conu nantanuoB (4f-37€MeHTHI): TaloreHu b, CyabGuabl, Cyab(haThl, HUTPAThl, HUTPUIBIL,
kapounel u Oopuabl.  KHCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIC
ceorictea.llonydyenue.

61. Axtunuael (S5f-snmementol). BaneHTHOCTh, XapakTep XUMHUYECKUX CBsized U (OPMBI
coenuHeHU. XUMUYECKUE CBOMCTBAa MeTaioB. CrIOCOOBI OTyYEeHHUS.

62.0xcuapl U TUAPOKCUIBI aKTHUHUIOB (Sf-amemenTs). KHCIOTHO-OCHOBHBIE CBOMCTBa, HX
U3MeHeHue 1o nepuoay. CrocoObl moTydeHusl.

63.Conmu akTUHUIOB (5f-3MEMEHTHI): TaloTeHUuIbl, CYIbPUabl, cylb(aTbl, HUTPATHI, HUTPUIHI,
KapOounel u Gopunel. KHCIOTHO-OCHOBHBIE M OKHCIHUTEIHHO-BOCCTAHOBUTEIHHBIE CBOWMCTBA.
[Tony4enue.

64. CoBpeMeHHBIE TPOOJIEMBI  HEOPraHUYECKOW  XUMHUH. MeTamuioopraHnueckas U
CYIpaMOJIEKYIsIpHasl XUMHSI-XUMHUSL MOJEKYISIPHBIX aHcamOJIedl W MOJIEKYNISpPHBIX CBsI3EH.
[TonumounekynsipHble CUCTEMBI U U UX ModydeHue. CelIeKTUBHOE CBS3bIBAHHE MOJIEKYT B
CYNEPMOJIEKYIIBI.
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65. Hanoxumusi. HanomaTepuasibl 1 HAaHOTEXHOJIOTHS. YTJEpoaHble HaHOTPYyOKu. CBOHCTBa U
CTOCOOBI TIOTY4EHHUSI.

5.3.4. TEMBI KYPCOBBIX PABOT

1. IIpousBoacTBo u xumus Bojoposa. 2. [IpousBoacTso u xumus kucinopoaa 3. IIpousBoactso
u xumusi ¢propa. 4. IIpow3BOJICTBO M XUMHS XJIOpA. 5. IlpousBoacTBOo U Xxumusi Opoma.
6.1IpousBosacTBO 1 Xxumus oga. 7. [IpousBoacTBo u xumus cepbl. 8. IIpon3BOACTBO M XUMUS
azota. 9. IIpousBoacTBo u xumus okcuoB azota. 10. IlponsBoacTBo u xumus ammuaka 11.
[IpousBoacTBo u xumusi azoTHou kucior. 12. IlpowsBoactBo u xumus ¢ocdopa.  13.
[IpousBocTBO U XuMus Mbllbsika. 14. IlpousBoacTBo u xumus yriepona. 15. IlpousBoactso u
xumust kpemHus. 16. IlpousBoactso u xumus osnoBa. 17. [IpousBoacTBo U XuMus cBuHUA. 18.
[IpousBoncTBo M xumus amromMuHus. 19. [Ipous3BoaCTBO M XUMUS IIENOYHBIX MeTayioB. 20.
[IpousBoncTBo u xumus Oepwins. 21. IlpousBoactBo n xumust Maraus. 22. [IpousBoacTso u
xumus uHKa. 23, [IpousBonactBo u xumus xene3a . 24. [Ipous3BoaAcTBO U XxuMus Menu. 25.
[IpousBosncTtBo u xumusi cepeOpa. 26. IlpousBojacTBo W xumus 30i10Ta. 27. XijopHas
TEXHOJIOTUSI OYMCTKH BOJAbL. 28. IIpomM3BOACTBO M XUMHUS CEpHOUM KUCTOTHL. 29 Kopposus
MetaiioB.  30. OcHOBHblE Kiacchl HeopraHuueckux coenuHeHuil. 31. CrtpoeHue atoma u
KBaHTOBBIC yncia.. 32. JKecTKOCTb BOJIEBI.

33. ITpou3BOACTBO M XUMHS HIECTOYHO3EMENIbHBIX MeTauioB. 34. BomopomHast cBsizb. 33.
CBoiicTBa BOJEI.

Kpurepuu popmupoBanms o1ieHOK (OIEHUBAHKS) YCTHOTO OIpoca

VYcTHBIN ompoc SBISETCS OJHUM W3 OCHOBHBIX CIIOCOOOB ydé€Ta 3HAHWA OOYYaromIerocs o
muciurnHe «OO0masi ¥ HeopraHuveckas XuMus». Pa3BEpHYTBIM OTBET CTyJEHTa [OJDKEH
MPEACTABIATE COOOH CBSI3HOE, JIOTHYECKH TOCIEI0BATEIBLHOE COOOIEHNE Ha 3aJaHHYIO TEMY,
MOKa3bIBaTh €r0 YMEHHUE MPUMEHSThH OTIPEICTICHUSI.

B pesynbTaTe ycTHOTO Oorpoca 3HaHUs, 00YYarOIIerocs OIEHUBAIOTCS TI0 CIEAYIOIICH IIKae:

3 Oajuta, CTaBUTCS, €CJIA OOYJArOIIHIACS:

MTOJTHO M3JIaraeT U3YUYCHHBIM MaTepual, 1aéT MpaBUIbHOE ONPEACICHHOE OCHOBHBIX TIOHSITHIA;
0OHapy>KMBaeT MOHUMAaHKHE MaTepHaia, MOXET 00OOCHOBATh CBOM CYXKJICHUS, IPUMEHUTH 3HAHUS
Ha MPaKTHKE, TPUBECTU HEOOXOAMMBIC MPUMEPHI HE TOJIBKO 10 YU€OHUKY, HO U CAMOCTOSTEIIHHO
COCTaBJICHHEIE;

W3NaraeT Marepuall IMOCJIeNOBATeNbHO M NPABHIBHO C TOYKU 3PEHUS HOPM JIUTEPATYpHOTO
SI3BIKA.

2 0Gama, CTaBUTCSA, €ClId 00yJarouics 1a€T OTBET, YAOBIETBOPSIOLINI TEM Ke TPpeOOBaHUsM,
4TO U U1 Oamna «3», HO AomyckaeT 1-2 omuOKu, KOTOpbIEe caM e UCIPAaBIsieT, U 1-2 Henouéra
B MOCJIEAOBATEIILHOCTH U SI3BIKOBOM O(OPMIICHUH H3JIaraeMoro.

1 OGamn, craBuTCs, eciau OOydaromUics OOHapy)KMBaeT 3HAHHE W TMOHUMAHUE OCHOBHBIX
MOJI0KEHUM JaHHOM TEMBI, HO:

M3JIaraeT MaTepHrall HeTOJIHO U JOIYCKAaeT HETOYHOCTH B OTIPEJCIICHUH TOHATHIA;

HE yMeeT JOCTAaTOYHO TIyOOKO M JIOKa3aTeNbHO OOOCHOBATH CBOM CY)KJIEHHUS U MPHUBECTH CBOU
MIPUMEPBHI;

W3NaraeT Marepuall HEeMOoCHIeOBATeNbHO M JIOMYCKAaeT OMIMOKH B S3BIKOBOM O(OpPMIICHUU
HM3]IaracMoro.

0 OamnoB, cTaBUTCS, ecld oOOydJaromwuiics OOHApYKUBaeT HE3HaHHWe OOJbIIed YacTu
COOTBETCTBYIOIIETO pa3jiesia U3y4yaeMoTo MaTepuana, J0myckaeT omuOKu B (GOpMyITHPOBKE.
bamner «3», «2», «l» MOTYT CTaBUTbCS HE TOJIbKO 32 €IMHOBPEMEHHBIH OTBET, HO M 3a
paccpenoTOYeHHbI BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JaHHBIX CTYJEHTOM Ha MPOTSHKEHUH
3aHITUS
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Kputepun QopmMupoBaHUS OLEHOK IO 3aJaHUSIM JUISI CAMOCTOSITEILHOW pabOThI CTyIEHTa
(TUNOBBIE 3a4a4n):

«oTnu4HOY (3 Oanna) - oOydJarouuiics mokasai riyOOKre 3HaHUSI MaTepualia Mo MOCTaBICHHBIM
BOIIPOCaM, TPaMOTHO, JIOTUYHO €r0 M3J1araeT, CTPYKTYPUPOBAJ H JIe-TaIH3HPOBall HHPOPMAIHIO,
n3zberasi MPOCTOTO TOBTOpeHHs] HH(POpMAMM W3 TeKcTa, WH(POpPMAIUs NpeA-CTaBICHA B
nepepabotaHHOM Bue. CBOOOIHO UCTIONB3YyeT He00X0AUMbIe (POPMYITBI TIPH PEIICHUH 3a/1a4;
«xopomio» (2 6amna) - oOydarIIHMIiCS TBEPAO 3HAET MaTepHall, TPaMOTHO €ro HW3JIaraeT, He
JOITyCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCe PEHICHUS 3a/ay;

«yZmoBIETBOpUTENbHO» (10amin) - oOy-yaromuiicss UMeeT 3HaHUS OCHOBHOIO MaTepuaia IIo
MOCTaBJICHHBIM BOTIPOCaM, HO HE YCBOWJI €T0 JieTalel, JOMYCKAeT OTACIbHbIC HETOYHOCTH TPU
peIIeHIN 3a/1a4;

«HEYIOBJIETBOPUTENBbHO» (MeHee | OamoB) — oOywaromiuiicst nomyckaeT rpyOble OmMOKH B
OTBETE Ha TIOCTABJICHHBIE BOIIPOCHI M TIPH PEIICHUN 3a7a4

KpuTepun o1IeHKY BBITOJTHEHHUS JTa00PaTOPHBIX padoT:

«oTau4yHO» ( 4 Oaysia) CTAaBUTCS, €CIU BBHITIOJHEHBI BCE TPEOOBAaHMS K HAMMMCAHUIO U 3aIIHUTE
pedepara: obo3HaueHa mpobieMa W 0O00CHOBaHA €€ aKTyaJIbHOCTh, CHENaH KPaTKUW aHaau3
Pa3IMYHBIX TOYEK 3PEHHUS Ha PacCMaTPHBACMYIO MPOOJIEMY M JIOTHYHO HM3JI0KEHAa COOCTBEHHAs
Mo3uIus, C(HOPMYIUPOBAHBI BBIBOJBI, TEMa pacKphITa IOJHOCTBIO, BBIJIEPKAH OOBEM,
coOrofieHBl  TpeOOBaHUS K BHEMIHEMY O(OPMIICHUIO, JaHBI TPAaBHIBHBIC OTBETHI Ha
JOTIOJTHUTEIIbHBIE BOMPOCHL. OOyJaromuiicsi TNPOSBUI HHUIUATUBY, TBOPYECKUN TOIXO/I,
CTIOCOOHOCTH K BBITIOJIHEHHIO CIIOXKHBIX 33aHUH, OpraHu3aloHHbIe criocoOHOCTH. OT™MedaeTcst
CMOCOOHOCTh K MyONMYHON KOMMYHHKAWUH. JJOKyMEHTalus mpecTaBieHa B cpok. [TomHOCThIO
odopMIIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU

«xopomio» (30amma) — BBINIOJIHEHBl OCHOBHBIE TpeOOBaHUS K pedepary U ero 3ammure
BBITIOJTHEHBI, HO TPHU A3TOM JIOMYIICHBI HEMOYETHl. B YacTHOCTH, MMEIOTCS HETOYHOCTH B
W3JIOKEHUM MaTepHalia; OTCYTCTBYET JIOTHYECKas IOCIEIOBATEIBHOCTh B CYXJICHUSX;, HE
BbIIEp)KaH 00BEM pedepara; MMEIOTCsS YIOymeHUs B OQOPMIICHHH; Ha JIOTIOJHHUTEIBHBIC
BOTIPOCHI TPH 3alllUTe JIaHbl HENOJHbIE OTBEThl. OOy4aroImUICS MOCTATOYHO IOJIHO, HO 0e3
WHUIMATUBBI ¥ TBOPYECKUX HAXOJIOK BBITIOJHUI BO3JIOXKCHHBIC HAa HEero 3aaa4n. JJokyMeHTanus
MPEJCTaBICHA JOCTATOYHO MOJIHO U B CPOK, HO C HEKOTOPBIMH HEJJOPaOOTKaMHU
«YIIOBJICTBOPUTEIILHO» (2 0ajia) — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHS OT TpeOOBaHUM K
pedepupoBanuio. B YacTHOCTH, TeMa OCBEIEHA JIUIIb YaCTUYHO; JOMYIICHBI (aKTHUECKUE
OMMOKKA B coJiepkaHuu pedepara WM MPU OTBETEC HA JIOTIOJHUTEIBHBIC BOIPOCHI, BO BpEMs
3alUTHl OTCYTCTBYET BHIBOJ. OOyJaromuiics BHIMOIHUI OOJBIIYIO YaCTh BO3JIOKEHHOM Ha HETO
paboTbl. JlomyIeHbl CYIIECTBECHHbIC OTCTYIUICHHs. JlOKyMeHTalus CIaHa CO 3HAYMTEIbHBIM
onoznanueM (Ooisiee Hepenu). OTCYTCTBYIOT OTAENbHBIE (PPAarMeHTHI.

«HEYJIOBIICTBOPUTEIHHO» (MEHee 2 OaiioB) — TeMa pedepata HE PacKpbITa, OOHAPYKUBACTCS
CYIIIECTBEHHOE HEMOHMMaHue MpoOneMbl. OOydaromuiicss He BBIMOJIHWI CBOM 33Ja4dl WIH
BBITIOJTHIJI JIUIIIb OT/IETbHBIE HECYIIECTBEHHbIE MOpYyUYeHHs. JJokyMeHTaIus He cllaHa.

5.2. OueHouHble MaTepuaibl JUid pPyOeKHOr0 KOHTPOJIs. PyOexHbIN KOHTPOJIb OCYLIECTBISAETCS
1o 0oJiee UM MEHEEe CaMOCTOSITEIbHBIM pa3jiesiaM — YUeOHBIM MOJYIISIM Kypca U IPOBOJMUTCS IO
OKOHYaHHWU M3y4YECHUs MaTepuala MOJYIs B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOexxHbIl
KOHTPOJIb IIPOBOJIUTCS C IIENIBIO OTPEACTICHUs KauecTBa YCBOCHUSI MaTepuana yueOHOro MOIyIs
B 1[esIOM. B TeueHne cemecTpa MpoBOIUTCS TPU TAKMX KOHTPOJIBHBIX MEPOTIPHUATHS 1O TpadUKy.

B kauectBe ¢opM pyOeKHOTO KOHTPOJISI MOXKHO MCIOJIB30BaTh TECTUPOBAaHUE (ITMCbMEHHOE WU
KOMIBIOTEPHOE), MPOBEICHUE KOJUIOKBUYMa WIJIM KOHTPOJBHBIX paboT. BeInmosiHseMble paboThI
JIOJKHBI XPaHUTHCS Ha Kadeape TeueHUH y4yeOHOro rojia U no TpeOOBaHMIO MPEIOCTABIATHCS B
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Yupapiienue KOHTpoJsi kadecTBa. Ha pyOexHbIE KOHTPOJBHBIC MEPOIPHUATHS PEKOMEHIYETCS
BBIHOCHUTB BECh IPOTPaMMHBINA MaTepuai (Bce pa3aeibl) Mo TUCIHUILINHE.

Kputepun ¢opMupoBaHuss OLEHOK IO KOHTPOJBHBIM TOYKaM (KOHTPOJLHBIE pPAaOOTHI;
KOJUIOKBUYM)

(7 GamoB) - cTaBUTCS 3a pabOTy, BBIMOJIHCHHYIO IOJHOCTHIO 0O€3 OmMOOK M HEI0YETOB;
00y4aromuiics: IEMOHCTPUPYET 3HAHUE TEOPETHYECKOTO M MPAKTHUYECKOTO MaTepuaia 1o Teme
npakTuyeckou padbotsl, pemeno 100% 3anauy;

(5 6amna) — craBuTcs 3a paboTy, BHIMOJIHEHHYIO IMOJHOCTHIO, HO MPH HAIMYMK B HEH HE Ooiee
OJHOW HerpyOod OmMOKM M OJHOTO Heaouera, He Oosee Tpex HemoyeroB. OOydaromuiics
JEMOHCTPUPYET 3HAHUE TEOPETUYECKOTO M MPAKTHUYECKOTO MaTepHalia 1Mo TeMe MPaKTHIeCKOU
paboTHI, AOMyCKask HE3HAYUTEIIbHBIC HETOYHOCTH TIPH peIIeHuH 3a1ad, pereHo 70% 3anay;

(3 Gamma) — craBuTcs 3a paboOTy, eciau OakajgaBp MPaBWILHO BBITIOJHHWI HE MeHee 2/3 Bcel
paboThl WM AOMYCTHJI He Oojiee OJHOW rpy0oil OIMMOKM M JBYX HEJIOYETOB, HE OOJee OJHOU
rpyooil um onHO# HerpyOoi ommOku, He Ooyiee Tpex HErpyObIX OMIMOOK, OJHOW HErpyOoH.
OOyuaromuiicst 3aTpyaHsAETCA C MPABUIBLHON OIIEHKOU MPEIOKEHHON 3a7auu, JAeT HEMOJHBIN
OTBET, pemieHo 55% 3anau

(menee 3 Ga/ioB) — CTaBUTCS 3a pabOTy, €CIU YUCIIO OMMMOOK U HEJOYETOB MPEBHICHUIO HOPMY
JUTsl OLIEHKW 3 WM TMPaBWIBHO BBIMOJTHEHO MeHee 2/3 Bceil pabotbl. OOydaromwuiicss maeT
HEBEPHYIO OIEHKY CUTYaIuH, pemeno meHee 50 % 3anad.

Kputepun hopMupoBaHHsI OIICHOK 110 TECTOBBIM 3a/IaHUSIM:

(3 Gamma) — mody4aroT OOydaronuiuecs ¢ MPaBWIBHBIM KOJIMYECTBOM OTBETOB HAa TECTOBHIC
Borpocsl. Beimonreno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;

(20amma) — momy4aroT OOydYaromiuecs ¢ TPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBHIC
Bonpockl — 80 —99 % ot ob11ero o0bemMa 3a1aHHbIX TECTOBBIX BOIIPOCOB;

(1 Gamma) — momy4aroT OOydarouiuecs ¢ MPaBWIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBHIC
Bonpockl — 60 —79% oT o61Iero o0bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 6amn) — nosryyaroT oOydarouuecs MPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE BOIPOCHI
— MmeHee 40-59 % ot obmero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

OneHOYHbIE MaTepHalibl Uil  TPOMEXKYTOYHOH arrectanuu. Llenblo  TPOMEKYTOUHBIX
aTTeCTallMidi 10  JUCHUIUIMHE SBISETCS OIEHKA KAayecTBa OCBOCHHS  JIUCIUILTHHBI
00yJaroIUMUCS.

[TpomMexxyTouHas aTTecTanus NpeaHa3HaueHa Uil 00ObEKTUBHOTO TIOATBEPKICHUS U OLICHUBAHHUSI
JOCTUTHYTBIX  pE3yJIbTaTOB OOYYEHHUS T[OCJIC 3aBEPUICHHS W3Yy4YCHUS JAUCIUIUIMHBIL
OcyliecTBisieTcss B KOHIIE CEMECTpa M IPEICTAaBIISECT COOOH HMTOTOBYIO OICHKY 3HaHUWH IO
JMCIUIUIMHE B BHJIE IPOBECHUS YK3aMeHa.

[TpomexyTouHasi aTTecTalsi MOXET HPOBOJAMTHCS B YCTHOH, MUCbMEHHOH (opme, u B popme
TecTupoBaHus. Ha mpomexxyTouHyro artecTanuto oTBoauTcs g0 30 6ayuios.

Kputepuu popmupoBanust OIIEHOK 110 TPOMEKYTOYHOM aTTECTALIUNU:

«OoTIMYHOY» (23 OannoB) — mosydaroT oOydaroluecsi, KOTOpble CBOOOJHO OPUEHTUPYIOTCS B
MaTepuasne 1 OTBeyaroT 0e3 3aTpyaHeHuil. OOydaromuiics cnocoOeH K BHIMOIHEHUIO CIOKHBIX
3aJlaHu#, TTOCTAaHOBKE IieJie u BhIOOpe myTel ux peanu3anuu. PaboTa BBIMOIHEHA MOJTHOCTHIO
6e3 ommbok, pemeHo 100% 3anay;

«xopomo» (17 0GamnoB) — modydaloT oOydarommecs, KOTOPbIE OTHOCHTEIBHO TIOJHO
OpUEHTHPYIOTCS B Marepualie, OTBEYAroT O0e3 3aTpyAHEHUH, NOMyCKAIOT HE3HAYUTEIhHOEe
KOJM4ecTBO omubok. OOyuaromuiics CnocoOeH K BBIMOJHEHHUIO CIOXKHBIX 3amanuii. Pabora
BBITIOJIHEHA TOJTHOCTHIO, HO UMEIOTCSI He OoJiee 0JHOW HEerpyOoi OmMOKKA W OJHOTO HEIo4eTa,
He Oojee Tpex HemodeToB. J[omyckaroTcss HE3HAYMTENbHbIE HETOYHOCTU MPH PEIICHUU 3a7ad,
pemeno 70% 3anay;
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«yIOBIETBOpUTENbHO» (12 0amioB) — mosiydaroT oOydarommecs, y KOTOPBIX HEIOCTAaTOYHO
BBICOK YPOBEHb BIJIQJICHUS MaTepuaioM. B mporiecce oTBeTa Ha IK3aMEHE JIOIYCKAIOTCS OIINOKH
U 3aTPpyIHEHUS NP U3JI0KeHHH MaTepuaa. OOyJaronuiicst mpaBHJIbHO BBITIOJIHWI HE MeHee 2/3
Bcell paboOThl MM JOMYCTHJI HE Oojiee OHOW rpyOoi OomMOKM W ABYX HEIOYETOB, He Ooiee
OJIHO¥ TPyOOU M OJTHOU HETpyOOl OMMOKHU, He O0Jiee TpeX HErpyObIX OIIHOOK, OJHON HErpyOoi.
OOyuaromuiicst 3aTpyaHsAETCA C MPABUIBLHOM OLICHKOUM MPEIOKEHHOW 3a7auu, JAeT HEMOJIHBIN
OTBET, pemieHo 55% 3anay;

«HEYJOBJIETBOPUTEIbHO» (MEeHee 12 0aioB) — Moiay4aroT 00ydaroumecs, KOTOpbie JOMYCKAOT
3HAYUTENbHBIE OMMOKU. OOyJaromuiicss MMeEeT JHIIb HAdabHYI0 CTEIICHb OPHEHTAlMH B
Martepuane. B pabore umucio ommOOK M HEAOYETOB IPEBBICKIIO HOPMY Ui OLEHKH 3 WU
MPaBMWJIBHO BBIMOJIHEHO MeHee 2/3 Bcell paboTel. OOywaromiuiicss AaeT HEBEPHYIO OLEHKY
cuTyalu, pemieHo meree 50% 3amay.

[lenpr0 MPOMEXKYTOUHBIX ATTECTALMK IO IUCIUIUIMHE SBJSETCS OLIEHKAa KadyecTBAa OCBOCHMS
JUCITUTITUHBI 00y4JatOITUMHUCS.

Kpurtepun orieHKH KadecTBa OCBOCHHS AUCITUTUINHBI

Onenka «otangHo»— ot 91 mo 100 OGamioB — TeopeTHUECKOE COJepaHUE Kypca OCBOEHO
MOJIHOCTHIO, 0e3 MpoOesoB, HEOOXOAUWMBbIE TPAKTUYECKHE HAaBBIKU pabOThl C OCBOCHHBIM
MarepuaioMm chopmMupoBanbsl. Bee mpeaycMOTpeHHBIC TPOTpaMMOi 00ydeHUsT yIeOHbIC 33 aHus
BBITIOJTHEHBI, KAYeCTBO WX BBITIOJIHEHHS OIICHEHO YHCIOM 0alIoB, OJM3KHM K MaKCHMaJbHOMY.
Ha 5sk3amMeHe CTyAEHT AEMOHCTPHpYET TIyOOKHE 3HaHHS IPEIyCMOTPEHHOTO IPOrpPaMMO
Marepuaga, YMEEeT YeTKO, JAKOHHMYHO U JIOTUYECKH TMOCHeJ0BaTeIbHO OTBEYaTh Ha
MTOCTABJIEHHBIE BOIIPOCHI.

Onenka «xopomo» — oT 81 mo 90 GamioB — TeopeTHyecKkoe CojAep)aHWe Kypca OCBOEHO,
HEO0OXOMMBIE IPAKTUYCCKHE HABBIKH pabOThl C(HOPMHUPOBAHBI, BBHITIOJIHECHHBIC YUeOHBIC 3aaHUs
coJiep’KaT He3HauyuTelbHble OmMOKH. Ha sK3aMeHe CTyAeHT NeMOHCTPUPYET TBEpJO€ 3HaHUS
OCHOBHOTO (TIPOrpaMMHOTO) MaTepuayiia, yMEeT UYeTKO, TIpaMOTHO, 0e3 CYIIEeCTBEHHBIX
HETOYHOCTEH OTBEYaTh Ha MOCTABJICHHBIE BOIIPOCHI.

OrneHka «yIOBJIETBOPHUTEIBHO» — OT 61 10 80 OamoB — TEOpeTHYECKOE COACpIKaHHE Kypca
OCBOCHO HE IIOJIHOCTbIO, HEOOXOIUMBbIE MPAKTUUYECKUE HABBIKU pPabOThHl CHOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIE y4eOHbIE 3aJaHusl coJiepKaT rpyobie omulOku. Ha sk3amene cryaeHT
JEMOHCTPUPYET 3HAHUE TOJHKO OCHOBHOIO MaTepuaia, OTBEThI COAEpKAaT HETOYHOCTH, clabo
apryMeHTHPOBaHbI, HApyIIEHa MOCIEeI0BATEIbHOCTD U3JI0KEHHS MaTepHaa

OneHka «HEeyA0BIETBOPUTEIBHO» — OT 36 10 60 6aIoB — TEOPETHUECKOE COJIEpKaHue Kypca He
OCBOEHO, HEOOXOJMMbIE MPAKTUYECKHUE HABBIKM PAaOOTHI He C(HOPMUPOBAHBI, BBHIMOJIHEHHBIE
yueOHbIe 3a]aHUs COJIep>KaT rpyOble OMMOKU, JTOMOJHUTENbHAs caMOCTOsATeIbHas paboTa Haj
MaTepuaJoM Kypca HE MPUBENET K CYHIECTBEHHOMY IOBBIIICHUIO KAaueCTBA BBIMNOJIHEHUS
yueOHbIX 3amaHui. Ha sk3amMeHe CTYIeHT NEeMOHCTPUPYET HE3HAHUE 3HAYMTEIHLHOW dYacTu
MPOrpaMMHOTO MaTepHualia, CYIIECTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCH], HEYMEHHE
OpPUEHTHPOBATKLCS B MaTepuae, He3HaHWE OCHOBHBIX MOHATUIN AUCHIUTIINHEI.

Takum 00pazoM, BHITIOJHEHHE THIOBBIX 33JaHUMN, MPEACTABICHHBIX B paznene 5 «OleHOYHbIe
MaTepuanbl A TEKYIIero M pPYOEeKHOTO KOHTPOJS YCIIEBAEMOCTH W TMPOMEKYTOUHOU
aTTecTalliu»  TMO3BOJIUT OO0ECIEeYUTh CIOCOOHOCTh KPUTHYECKH OIICHHBATh IpejiaracMble
BapUaHTHl YIPABICHUYECKUX PEIICHUN M pa3padaTbiBaTh U OOOCHOBBIBATH MPEINIOKEHUS MO UX
COBEPIICHCTBOBAHUIO C YYETOM KPHUTEPUEB COIHAIBHO-I3KOHOMHYECKOH 3(PPEeKTUBHOCTH,
PUCKOB ¥ BO3MOKHBIX COLIMAIbHO-D)KOHOMHYECKMX TOCIEACTBUA M HAOpaBi€HO Ha
(hopMHUpOBaHHE KOMIETSHIIHIA.
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Tunoselie 3ananusi, obecneunBaromue popmupoBanue kommereHmii OITK-1.1; OIIK-1.2; OIK-
1.3; OIIK-2.1; OIIK-6.1 mpexacraBneHsl B Taduuie 7

Koa u manmenosaunue

Bug ouenoyHoro

PesynbTarsl UHJAUKATOPOB OcHoBHbIE NOKa3aTeNy | MaTepuaa,
oOy4yeHus JOCTUKEHUS OIICHKHU obecrieunBaromnye
(KOMIEeTEeHLINN) KOMIIETCHIINU pe3ynbTaToB OOyUEHUs ¢dbopMupoBaHue
KOMIIETEHIIUI

OIIK-1  Cnocoben | OIIK-1.1. 3HaTh: MeTOJbl BbIsBIEHUS | TUnoBeie
aHanu3upoBaTh U | Cuctemarusupyer u | u (bopMynupoBaHUsl | OLIEHOYHBIE
UHTEPIPETUPOBATh | aHAJIU3UPYET aKTyaJIbHBIX Hay4yHBIX | MaTepuasbl  JJIs
pe3yabTaThl pe3yNbTaThl npoOsieM B 00J1aCTH XMMHUHM | YCTHOTO — OIlpoca
XUMHUYECKUX XUMUYECKUX VYmMmerb: Bremonnenue pabort | (pazmen S.1.
9KCIEPUMEHTOB, JKCIIEPUMEHTOB, [0 MOMCKY SKOHOMMYHBIX U | TUIIOBBIE
HaOI0ICHUI U | HaOIOICHUH, 3¢ (EeKTUBHBIX METOJIOB | TECTOBBIE
U3MEpPEHUI U3MEpPEHUH, a TaKXKe | MPOU3BOJACTBA 3amanust  (pazaen

pe3yJabTaThl pacuyeTOB | HAHOCTPYKTYPUPOBAHHBIX 5.1.);

CBOMCTB BEIIECTB M | KOMIIO3UIIMOHHBIX MPUMEPHBIE TEMBI

MaTepHasoB

MaTepuajioB C 3aJaHHBIMU
CBOMCTBaMH
Bagers:
COOTBETCTBHUS
HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIHOHHBIX
MaTrepuajioB C  HOBBIMH
CBOWCTBAMH TEXHHUYECKOMY
3a1aHuI0; AHanW3 TPUYUH
HECOOTBETCTBUSA
HaHOCTPYKTYPHUPOBAHHBIX
KOMIIO3UIIHOHHBIX
MaTepuajioB  TPeOOBAHHIM
noTpeburens U paspaboTka
MpeI0KEHUN o Ux
MIPEAYIPEIKICHUIO "
yCTpaHEHHIO

Onpenenenue

acce
(paznmen 5.2);
THUIIOBBIC
OILICHOYHBIC
MaTepHaIbl K
sK3aMeHy (paszien
5.3.1; 53.2;
5.3.3)

OIIK-1.2.

IIpennaraer
UHTEPIPETALNIO
pe3yabTaToOB
COOCTBEHHBIX
IKCMIEPUMEHTOB U
pacueTHo-
TEOpEeTUYEeCKHX paboT
C  HCHOJB30BaHHEM
TEOPETUYECKIX OCHOB
TPaIUIIUOHHBIX H
HOBBIX pa3nenon
XUMHUHU

3HaTB: CrangapTsl,
MOJIOKEHUS, MHCTPYKIHH U
Ipyrue PYKOBOJISIIIKE
MaTepHuabl o
TEXHOJIOTHYECKOI
MOATOTOBKE MPOU3BOJICTBA
YMeTh: aHaJIN3UPOBaTh
MOJYYEHHbIE pPEe3yIbTaThl U
ONPENEeNsATh ONTUMAJIbHBIE
TEXHOJIOTHYSCKHE
napameTpbl
MIPOU3BO/ICTBA Bnanets:
HaBBIKAMH MIPOBEICHUS
SKCIIEPUMEHTA 10 3aJIaHHOM
METOIUKE

mnmpounecca

Tunosslie
OIIEHOYHBIE
Marepuaigbl IS
YCTHOTO  Ompoca
(paznmen 5.1.
TUTIOBBIE
TECTOBBIE
3amaHus  (pasnen
5.1);

MIPUMEPHBIE TEMBI
acce

(paznmen 5.2);
TUTIOBBIE
OIICHOYHBIE
MaTepuabl K
9K3aMeHy (pa3aen
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5.3.1; 53.2.;
5.3.3)
OIIK-1.3. 3HaTh: Tumnoseie
dopmynupyer YMmeTs: CocCTaBiATh | OLICHOYHBIC
3aKJTFOUCHUS U | OTTUCAHUS MPOBOJAMMBIX | MATEPUAIBI IS
BBIBO/JIBI 0 | MCCIIeI0BaHNN U | YCTHOTO oIpoca
pe3ynbpTaTaM aHajiuz3a | aHAJTU3UPOBATH ux | (pazmen 5.1.
JTUTEePATYPHBIX PE3YIIbTaTHI TUTIOBBIC
TTAHHBIX, Bnaners: HABBIKAMU | TECTOBBIC
COOCTBEHHBIX ohopmIIeHHS JIOKAIBHOM | 3amanus  (pasnuen
AKCIIEPUMEHTANIBHBIX | JOKYMEHTAIMKU 10 1mojaoopy | 5.1.);
u pacyeTHO- | TEXHOJIOTUICCKIX MPUMEPHBIC TEMBI
TEOPETHIECKUX PaboT | mapaMeTpoB acce
XUMUYECKON (paznen 5.2);
HaIPaBJICHHOCTH THUTIOBBIC
OTICHOYHBIE
MaTepHaIbl K
sK3aMeHy (paszien
5.3.1; 5.3.2,;

5.3.3)
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OIIK-2  Cnocoben | OIIK-2.1. PaGortaer ¢ | 3HaTh: W MOHMMATh pPOJb | TUHOBBIE
MIPOBOJIUTH C | XUMHUYECKUMU XAMHYECKUX  CHCTEM B | OIICHOYHBIC
COOJIIOJICHMEM HOPM | BEIIECTBAMHU C | COBpEeMEHHBIX MaTepuanbl IS
TEXHUKH COOJIIOJICHMEM HOPM | MCCIIEJOBAHUAX KaK | yCTHOTO  ompoca
0e30macHOCTH TEXHUKH TOBBIIIICHHBIX HMCTOYHHUKOB | (pa3zen 5.1.
XUMUYECKUN 0€30MacHOCTH KPaTKOBPEMEHHBIX TUTIOBBIC
IKCIIEPUMEHT, aBaPHUITHBIX U | TECTOBBIC
BKJIIOYAass ~ CHHTE3, JIOJITOBPEMEHHBIX 3amaHus  (paszen
aHaIu3, u3y4e- CHUCTEMAaTHYECKHUX 5.1.);
HUE  CTPYKTYpPBI BO3JICHICTBUI HA YEJIOBEKA M | IPUMEPHBIC TEMBI
" OKPY>KAIOILIYIO CPELY; acce

CBOWCTB BELIECTB U OCHOBHBIE HOPMBI TEXHUKH | (paszmen 5.2);
MaTepHaloB, 0e301macHOCTH TIpU paboTe B | TUTIOBEIE
WCCIIEIOBAaHHE 71a00paTOPHBIX YCIOBHUSX; OTICHOYHBIE
MpoIecCOB € HX CHoCcoOBI 3alTUTHI | MaTEPHAIIBI K
y4acTHEeM IepcoHajga OT BO3MOXKHBIX | DK3aMeHY (pasjen

MMOCIEACTBUM  XuMHYecKkuXx | 5.3.1; 53.2.;

aBapuii B JabopatopHbIx | 5.3.3.)

YCIIOBHSIX

VYMeTh: OIICHUBATH

IOCJIENCTBUSL BO3JECHCTBUI

HAa  4YelloBeKa  BpEAHBIX,

OTIACHBIX U TOPAXKAIOUIUX

bakTopoB

Brnaners: HaBbIKaMH pabOTHI

c XUMHUYECKUMHU

peakTuBaMu u

bu3NYECKUMU YCTaHOBKAMU

C  CcOONMIOJEHHMEM  HOPM

texHuku 6ezomnacHoctu (Th)

U  TpeOOBaHUU  OXpaHbl

Tpyaa (OT) B

71a00PaTOPHBIX YCIOBUAX
OIIK-6  Cmoco6en | OIIK-6.1. 3HaTh: HOpMBI | Tunoseie
MIPEJICTaBIISATh [IpencraBuser COBPEMEHHOTO PYCCKOTO | OILIEHOYHbBIE
pe3ynbTaThl  CBOEH | pe3ynbTaThl pabOTHI B | IUTEPATYPHOTO SI3pIKA, | MaTepHANIbl  JIJIs
paboThl B YCTHOW W | BUJIE  OTYeTa IO | OCHOBHBIE MOJIOKEHHUS | YCTHOTO — Ompoca
MUCBMEHHOUN Qopme | cTannapTHoi popMe | PYHKIHOHATHHON (paznmen 5.1.
B COOTBETCTBHUH C CTHJIUCTUKH, MpaBUiia | TUTIOBBIE
HOpMaMu u MOJATOTOBKU Peur TECTOBBIC
MIpaBUIIAMH, YMeTs: aHAJIM3UPOBATh | 3afaHust (pa3zien
MPUHITHIMU B peub B HOpMaTuBHOM | 5.1.);
npodeccnoHaIbHOM aCIIeKTe, MOJIb30BATHCS | IPUMEPHBIE TEMBI
coo01ecTse UH(OPMATUBHO- acce

CIPaBOYHOW JIUTEpaTypoH, | (paszen 5.2);

OpTraHU30BBIBATH CBOIO | TUTIOBBIC

S (S:3% ) NEeSITEILHOCTh | OIICHOYHBIE

a/JIeKBaTHO CUTYallUsIM | MaTepUabl K

O6U.ICHI/ISI B COOTBCTCTBHUHU C

9K3aMeHy (paszaen
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JUTEPATypHOU HOPMOI 5.3.1; 5.3.2,;
Bnaners: HaBbIKamu | 5.3.3.)
POAYLIUPOBAHUS B

COOTBETCTBUU c

JIUTEPATypHOUI HOPMOM

TOYHOMH, JIOTUYIHOMH,

BBIDA3UTEIBHOM  peun B
YCTHOW W NHCHbMEHHOMU

dbopmax npu
CaMOCTOSITEJIBHOM pEIICHUU
KOHKPETHOU

KOMMYHHKaTHBHOi/JI 3aga4u

Takum 00pa3oM, BHINIOJHEHHE TUIOBBIX 33JaHUMN, NMPEACTAaBICHHBIX B paznene 5 «OLeHOUYHbIe
MaTepuangbl A8 TEKYIIero M pyOEKHOrO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOMU
aTTeCTallMW» TIO3BOJIUT 00ECTIEUYUTHh CIMOCOOHOCTh HUCIIONIB30BaTh CUCTEMY ()YHIAaMEHTAIBHBIX
XAMHYECKUX TOHSITHH npu MHOpPOBCACHUHU XHUMHYCCKOTO OSKCICpHUMCHTA C HUCIOJb30BaAHUCM
OCHOBHBIX AaHAJIUTHYECCKUX MECTOAOB C CO6J'IIO)IGHI/IGM HOpPM TCXHUKHU 0€30MacHOCTH U
0e30MacHOT0 OOpalieHus ¢ XUMHUYECKMMHU MaTepualaMH, a TaKkKe aHaJIW3y IOJIyYeHHBIX
pe3ysIbTaToB

6. YueOHO-MeTOAMYECKOE OOecniedeHre JUCHUIIINHBI (MOIYJISA).
6.1. OcHoBHas IUTEpaTYypa
1. Pocun U1.B., Tomuna JI.JI. O0mas u Heopranuueckass xumusi. CoBpeMeHHBIH Kypc. YueO.
nocobue s 6akanaspos u cneruanmctoB.M.: KHOPYC. -2012. 1338c.
2. TperpsaxoB FO.[l. Heoprannueckas xumus. B 3-x T. M.: «Akanemus», 2004. T. 1- 240c, T.2. -
368c.
3. AxmeroB H.C. O6mas u Heopranndeckas xumus. M.: BILI, 2004. 743c.
4. KopxkykoB M.H. O6mias u Heopranudeckas xumus.-M.: UHDOPA.2004.-512c.
S.paiiep /., Otkune I1. Heopranuueckas xumusi. B 2-x T. 2004. T.1.-679c, T.2.-486¢..
6.KoukapoB JK.A. Heopranwueckas XuMHsi B ypaBHCHHSIX peaknuil. YdeOHOe TmocoOue
«Jonymeno YMO 1o ki1accuyeckoMy YHUBEPCUTETCKOMY 00pa30BaHUIO» Ul CTY/IEHTOB.
N3n-Bo «®EHUKCy, PoctoB —Ha lony, 2017 r. 350c.

6.2. JlononHUTENbHAS IUTEpATypa

. 'muaka H.JL. OOmas xumust. YaeOHuK 115 OakaiaaBpoB.—M.: IOPAﬁT, 2012. —-898c.

6.3. [lepuoanueckue u3gaHus

8. XKypHan HeopraHnyeckoi XUMHUHU

9.Xypnan Xumus. Metouka npernoaaBaHus XuMUH

10.Xypnan Xumus B mKoJse

11. Koukapo JK.A. IIpOTOHHO-MOHHBIM METOA COCTaBJIEHUS YPAaBHEHUN OKHUCIUTEIBHO-
BOCCTaHOBMTENbHBIX peakiuil. XKXypH. Xumus/ Meroauka npenonaBanus . 2005. Ne7. C.48-50
12. Koukapos JK.A. YpaBHEHMsI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

Metoa mnpoTOHHO-KHCIOpoAHOTO Oamanca M kiaccudukauus OBP// Hayu-meron. XKyps.
«Xumusg B komne», 2007, Ne9. C.44-47.

13.KoukapoB JK.A. @opmupoBaHue 3HAaHUN O peakIMsIX HOHHOTO 0OMEHa B BOJHBIX pacTBOpax
/I Kypu.Xumus B lllkone. 2005, Ne10. C.16-22.

14.KoukapoB XX.A. Peakiuu moHHOro oOMeHa B BOJHBIX pacTBopax // Hayd.-meron. KypH.
«Xnumus B mkone» 2007 r. Ne2. C. 35-37.




64

15. Koukapo X.A. Kraccudukanus OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIUld B
HEOpPraHM4ecKkoil xuMuu. Marepuanasl MEXIyHapOIHOW Hayd-npak. KoH(]. «VHOBalMOHHBIE
TEXHOJIOTHH B IPOU3BOJICTBE, HAyKe U 0O0pazoBanum» ['po3usrit, 2010 1. c¢. 35-40

7.4. InTtepHeT-pecypcehbl

1.KoMIUIEKT OMOPHBIX CXEM-KOHCIIEKTOB TI0 TEMaM: ODJIEKTPOJUTHYECKAs JUCCOLHAIINS;
KHCJIOTBI, OCHOBaHHSA, aM(pOTEPHbIC THAPOKCHUIBI, COJMH KaK AJIEKTPOJHUTHI; PEaKIUU HOHHOTO
obmeHa http://dissociation.nm.ru/

2.Kputepun mpoTeKaHWS ~ OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKUUH:  METOAMYecKas
pazpaboTka ams npenogasareneid xumuu http://som.fio.ru/item.aspid=10004859

3.Annmanuu no xumun http://som.fio.ru/items.aspid=10001380

4.IlomynsipHas OMOIMOTEKa XUMHUUYECKUX 3J1eMeHTOB .McTopust OTKpbITHS, (PU3NUECKHEe CBONCTBA

JJIEMEHTOB .http:// www.n-t.org/ri/ps
5.00yyaromas sHuukionenus: xumusa .Teoperndyeckre OCHOBBI OOIIEH, HEOPraHUYECKOW U
OpraHUYecKoun XUMHH, TECTHI, CIIPaBOYHbBIE MaTepUabl.

http://www.informika.ru/text/database/chemy/START.html

6.becrmaTHRIl Kypc XUMHMM .DJIEKTPOHHBIM Yy4eOHUK MO OOIIEeH M HEOPraHWYECKOM XUMHH:
TEOPETHUYECKHE OCHOBBI, OOJBIIOE KOJMYECTBO 3a[ad C PEUICHUSMH, CIPABOYHBIC MaTepHAIIbI,
JTOMAIIHNE 3aJJaHus, PEKOMEHIAIIH K dK3aMEHaM.
http://www.anriintern.com/chemistry/intro.shtml

7.01KphITasi XuMUs. YueOHOe MocoOue Mo XUMHHM, cojepkaiiee 0a30BbIH M JAOMOJHUTENbHBIN
MaTepHall, WIUTFOCTPAIIAH, CIIPABOYHBIE TaOIHIIBI, pa300p peleHni TUTIOBBIX 3a71a4, 3aIaHusl IS
CaMoCTOSITENIbHOM paboThl. http://www.college.ru/chemistry/course/design/index.htm

8.00mas 1 HeopraHuyeckas XUMHUs: 4acTh | .Marepuansl 1Mo OOIIEH XWUMHUU : OCHOBHBIC
TTOHATHS XUMHH, CTpOEHHE aToMma, XUMHYECKast CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc

9.00mmas 1 HeopraHUYecKast XMMHUsI: 9acTh 2 .MaTepualibl 0 HEOPraHMIECKON XUMHH OCHOBHBIE
KJIacChl ~ HEOPraHWYEeCKHMX  COEAMHEHUN, WX CBOMCTBA M CHOCOOBI  MOJIy4EHHS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc

10.uTepecHble  OMBITHI MO XUMHUU .METOJMKH TPOBEACHUS HEKOTOPhIX 3(PPeKTHBIX
JEMOHCTPAIIMOHHBIX OMBITOB. http://kvaziplazmoid.narod.ru/praktika/

11.IlporpamMmMHOe oOecreyeHrne MO XUMUU .AHHOTUPOBAHHBIE CCBHUIKM Ha CYIIECTBYIOIIHE
MpOTrpaMMHBIE pecypcsl o XUMUH. http://chemicsoft.chat.ru/
12. Xumus XaJIbKOT€HOB. Y4eOHOe nocodue 1o HEOpraHU4YeCKOi XUMUH.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html

13. Xumudeckuii 1EMOHCTPAIIMOHHBIN SKCIIEPUMEHT: OaHK MaHHBIX.TeMaThudeckas KOJUISKIIHS
CCBIJIOK Ha OpUTHHAJIbHBIC JKypHAJIbHbBIE CTaTbhH u KHUTH.
http://www.urc.ac.ru:8002/Universities/ CSPI/chem/Home.html

14. Heopranuwyeckas xumus. BumeoombiTel B Emmnoir xommekmuu I[OP  http://school-
collection.edu.ru/collection/chemistry/

15. OcHOBBI XUMUU: NEKTPOHHBIHN yueOHUK .http://www.hemi.nsu.ru

16. DnexTpoHHas OuOIMOTEKa ydeOHBIX MaTEpUaIoB Mo XuMUHU Ha nmopTaine Chemnet
http://www.chem.msu.su/ras/elibrary/

17. WebElements: onnaiiH-clipaBOYHUK XUMHUYECKUX 3eMeHTOB .http://webelements.narod.ru
19. Knaccuduxanus xumudeckux peakuuid. http://classchem.narod.ru

20. Kypc xuMuu Ha cepBepe OecriaTHOro JTUCTaHIIMOHHOTO 00pa30BaHUs
http://www.anriintern.com/chemistry/

21. Ilepuoanueckuii 3akon .M. MenneneeBa u ctpoenue aroma. http://mendeleev.jino-net.ru
22. IlonynapHast OMOIMOTEKa XUMHUYECKUX 3JIeMEHTOB .http://n-t.ru/ri/ps/

23. WuTepHert pecypcesl: http:// www. xumuk. ru/

24. CoBpeMeHHble TMpogeccuoHalbHbIE 0a3bl JaHHBIX (B TOM 4YHCIE MEXIyHapOJHbIe
pedepaTuBHbBIe 6a3bl JAHHBIX HAYYHBIX U3AaHUN) U HHPOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI
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Nen/m | HaumenoBanue Kparkas Anpec caiita Hanm
AJIEKTPOHHOTO pecypca XapaKTepPUCTHKA opras
PEKBH
«WebofScience» (WOS) [MonuremaTuueckas http://www.isiknowledge.con/ | Komm
pedepaTuBHO- Cyom
oubnmorpaduueckast ¥ NeWo
HayKOMETPUYECKAS AKTHT
baza JIAHHBIX, B
KOTOPOH
UHICKCUPYIOTCS
okoJio 12,5
TBIC. KYPHAJIOB
SciverseScopusuznatenbcTBa | PedepatuBHas u Nznat
«INB3eBUP. Hayxka U | aHAIUTHYECKast 6a3a | http://www.scopus.com Hayxke
TEXHOJIOT U JAHHBIX, COJepKallas Cy0m
21.000 peueH3UpyeMbIX NeSco
JKYpHaJIOB; 100.000 T.
kuur; 370 KHMOKHBIA AxTui
cepui
(mpopomkaroIuxcs
W3/1aHui);
6,8 MIH. JOKJIAaJOB W3
TPYJI0B KOH(EpEeHITHIT
Hayunas ANIeKTpOHHAs | DnekTp.  Oubnmorteka | http://elibrary.ru 000
oubnuorexka (HOb PODN) HAyYHBIX MTYOJIMKAITUN -
0KOJIO 4000
MHOCTpaHHBIX 3900
OTEUECTBEHHBIX
HAay4YHBIX  JKYPHAJIOB,
pedepaTsl myOIUKaIUi
20 TBIC. XYypHAJIOB, a
Taroke onmcanug 1,5
MJIH. 3apyOeXHBIX H
POCCHICKHX
JIMCCepTaluii; 2800
pocc. KypHaIOB  Ha
0e3B03ME3/IHOI OCHOBE
BazamanursixSciencelndex Hannonanbnas http://elibrary.ru 000
(PUHII) nH(pOpMaIMOHHO- Jluner
aHAJIUTUYeCKast Scienc
CHCTEMA, 741/2
AKKyMYJIUPYIOLIast ot 12.
Oonmee 6 MMIUTMOHOB AKTHI
myOIuKaIuii
POCCUICKHUX aBTOPOB, a
Takxke nHpopmanuo oo
UX IUTUPOBAHUU U3
6onee 4500
POCCUNCKHX KYPHAJIOB.
OBbC«KoHCynbTaHT 13800 uzganuit no Bcem | http:/www.studmedlib.ru 000
CTYIACHTa» oOmacTam 3HaHui, | http://www.medcollegelib.ru (r.Mo



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
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BKIIFO4aeT OoJjiee Jloror
gem 12000 y4yeOHUKOB Ot 30
U y4eOHBIX TOCOOMIt AKTHT
migs BO u CIIO, 864
HaNMEHOBAaHUHI
XKYpHAJIOB u 917
MOHOTpaduil.
«OnexTpoHHas OubmmoTeka | Komnekuus http://www.studmedlib.ru 000
TEXHUYECKOTO By3a» | «MenuuuHa (BO) (r.Mo
(ObC«Koncynprant I'DOTAP-Menua. Jloror
CTYICHTa») BooksinEnglish (xkuuru OT 20
Ha AHTJIMHACKOM AKTHI
SI3BIKE)
OBC «Jlanb» DIIeKTPOHHBIEBEPCU U https://e.lanbook.com/ 000
KHUT BEIYILIUX CaHk1
W3/1aTeJILCTB YyUeOHOU U Jlorok
HAay4HOW  JIUTEpaTyphl ot 09.
(B TOM quCle AxTHr
YHHBEPCUTETCKUX
W3aTeNbCTB), TaK |
AJIEKTPOHHBIE  BEPCUU
TIePHOTTICCKIX
W3JaHUN MO Pa3TuYHBIM
00J1acTsIM 3HAHUIA.
Hanmonansnas snextponHas | O0beTMHEHHBIN https://H36.pd OI'BY
oubnuotexa PI'b AJICKTPOHHBIM  KaTajor TOCy/I,
GOHIOB  POCCHMCKUX OonoIY
OMOIHOTEK, Jloror
coaepKamum ot 10.
4 331 542 Cpokc
ANEKTPOHHBIX
JOKYMEHTOB
00pa3oBaTeNILHOTO U
HAy4YHOTO XapakTepa Io
pa3IMYHBIM  OTpACIsM
3HaAHUU
9BC «IPRbooks» 107831 myb6nukauuit, B | http://iprbookshop.ru/ 000
T.4.: 19071 — y4yeOHBIX (r.Ca
W3TaHNH, 6746 - Jlorok
HayudHbIX H3gaHui, 700 ot 02.
KOJIJICKIINH, 343 AKTHI
xKypHana BAK, 2085
AyJAMOU3IaHU M.
9BbC «Opait» g CI1IO ONEeKTPOHHBIEBEPCUN https://www.biblio-online.ru/ | OOO
yuyeOHOIl M Hay4dHOH u3garT
JUTEpaTyphl Mock
u3narensctB  «tOpaiT Jloror
TS CIIO u Ot 29
JJNIEKTPOHHBIE  BEPCUU AKTHI
MEPUOTUIECKUX

W3IaHU 10 Pa3JIMIHBIM



http://www.studmedlib.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
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001acTsIM 3HaHUH.

Polpred.com. Hosoctu. | O630p CMU Poccuu u | http://polpred.com 000

O630p CMMU. Poccus u | 3apyOexKbs. [osabIe CrpaB

3apyoexKbe TEKCTHl + aHAIUTHKAU3 besBo
600 wu3manuii mo 53 o
OTpacisim

[Ipesunentckas Oubnmoreka | boiee 500 000 | http://www.prlib.ru OI'bY

uM. b.H. Enpunna 3JIEKTPOHHBIX ouody
JIOKYMEHTOB 1o Expm
uctopun  OteuecTna, Ilerer
poccuiickoi Cormna
roCy/1apCTBEHHOCTH, Cpoxc
pyCCKOMY  SI3BIKY U JaIbH
paBy

[Ipu mpoBeeHNM 3aHATUNA JTEKIIMOHHOTO TUTIa/CEMUHAPCKOTO THUIIA UCTIOTIB3YIOTCS:
JUIEH3UOHHOE TIPOrpaMMHOE o0ecrieueHue:

[Tepedens muneH3noHHOTO TIporpaMmHoro odecnieuennst KbI'Y 2021
3apy6exxHoe nunien3uonroe [10

Ne
Ne [IpowusBoaut HanMeHoBaHIe KomMeHnTa | nuueH3u | AoroBop
enb pun u a Ha
2020 rox
Office 365 J10T'OB
MSAcademi | ProPlusEduShrdSvr HYKHO ymuensu | OP
cEES ALNG SubsVL MVL i";fﬁ‘sy, 1 Ne20/DA
PerUsr A Faculty EES -223
Office 365 JIOTOB
.| ProPlusEduShrdSvr HY)KHO
MSAcademi ymuensu | OP
cEES ALNG SubsVL MVL | Bcemy a No20/DA
PerUsrSTUUseBnft KBI'Y 993
Student EES
NACHU]I, J10I'OB
Corel Core]DRAW Graphics | U®uM, ymuensu | OP
Suite 140%16)71 8 o Ne20/9A
KHUTD -223
J10I'OB
) mnensu | OP
ABBYY FineReader KBI'Y p No20/DA
ABBYY -223
Poccuiickoe aunensnonnoro 110
No
No [Ipousson HanMeHoBaHe KomMmeHnTap | nuieH3u | A0roBop
HATENb 15071 51 a Ha

2020 rox



http://polpred.com/
http://www.prlib.ru/

68

Ne
[IpownsBoxn KommenTap | JMieHs3u | 1oroBop
Ne - HaumenoBanue it " a Ha
2020 rox
Kaspersky Endpoint
Security  mnsOm3Heca — HYKHO JI0I'OB
Kaspersky CngﬂapTHLIﬁ Russian Beemy manensu | OP
Edition. 1500-2499 Node 1 KELY S Ne20/2A
yearEducationalRenewalLi -223
cense
Dr.WebDesktopSecuritySui HYKHO J0IoB
DrWeb te KommuiekcHas 3amura + BeeMy munen3u | OP
Hentp ympaBnenus Ha 12 KEL'Y o No20/2A
Mmec., 200 T1K, nponnenue -223
YHUNL JI0I'OB
Antnmnaruat BY3 1(31({:36111/[(;0 znuemﬂ 2'91)2 0/9A
KBI'Y) -223
Poccuiickoe T10 (cBoO0 HO pacmpocTpaHsieMoe)
[IpounsBoauren Cpoxn
Ne N HanmenoBanue KommenTapun JIMLIEH3H
u
StarForceTech
nologies, Foxit PDF Reader JUTsL TIPOCMOTpa d3JEKTPOHHBIX | becrurar
Poccus, JTIOKyMEHTOB B crangapte PDF HO
Mocksa
Poccus 7zip apXuBaTop E(e)anaT

6.5.Meroanueckue ykazaHus K J1a00paTOPHBIM 3aHITHIM

1.Koukapos XK.A. , Ksapos A.A.JIabopaTopHbie paObOTHI 10 OOIIEH U HEOPraHUYECKOW XUMHH. —
KBbI'Y, Hanmpuuk, 2010 1, 124c¢

2.KsapoB A.A.,Koukapo XK.A. JlaGopaTopHblii npaktukym mo ooOmed xumuu. W3a. KBI'Y,
Hanpuuk, 2008 r. 70c.

3.Koukapos XK. A. Jlaboparopubiit npaktukym. Yacte 1. O6muii kypc xumuu. Hanpumk, 2004r.
33c.

4.Koukapos XK.A. JlabopaTtopHsrii mpaktukyMm. Yacte 2. Heopran. Xumusa. Hanpuuk, 2004r, 36¢.
5.Koukapos XK. A. Jlaboparopuslit mpaktukym. Obmas xumus . Hanpuuk, 2002r. 50c.

6. Koukapo XK.A., UepkecoB b.X. P-anemenrsl VIA-rpynnsl [lepumoanueckoil cuctemsl
H.M.Mennenees, KbI'Y, Hanpuuk, 2005 r ,46¢.

7. KoukapoB X.A., YUepkecoB b.X. P-amementsl VIIA-rpynmner Ilepuoguueckoil cuctemsl
H.M.Menneneea KbI'Y, Hanpunk, 2006 r, 35c.

8. KoukapoB JX.A.Peakuuu nonHoro oOMeHa B BOIHbIX pacTBopax. Hanmbuuk, KBI'Y, 2005, 60c.
9. Koukapos JK.A.Peakuuu KMCIIOT ¥ OCHOBAaHUI B HEOPraHMYECKON XUMHUU C MO3ULUHU TEOPUU
bpencrena —Jloypu. KBI'Y, Hanpuuk, 2006, .50c.

10. KoukapoB JK.A. DnekTtposn3 pacTBOPOB M pacIUlaBOB COJEH U OKUCIUTEIBHO-
BoccTaHoBUTeNbHBIE peakuuu. KBI'Y, Hanpunk, 2010 r. 46¢.

11. Koukapos XK.A., Kapos JK.A. MeTtoguueckue yka3aHusi IO COCTaBJIEHHIO ypaBHeHuii OBP
Hanpuuk,1998, 50c.
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12. KapoB A.A. , KoukapoB XK.A. Ob6mas u Heopranuyeckas xumusi. Mer. ykazanus. M3n.
KbI'Y, Hanmpuuk, 2011 . 55¢.

7. Meroanuyeckne peKOMEHAAUMHU M0 U3YyYECHHUI0 TUCHUIINHBI « O01mas

U HEOPraHM4YeCKas XUMMSD) IJI 00y4ar0IuXCs
Hens kypca «OOmas u HeopraHUYeCcKass XUMUs» - MOJATOTOBKAa 00YyJaromuxcsi, 00Jaaaroninx
3HAHUSIMU B OOJIACTH OIEHKH PHCKA, YIPaBIEHUS PHUCKaMU (PUHAHCOBBIX aKTHUBOB, BHIOOpA
3 ()EKTUBHBIX YIPABICHYECKUX PEHICHUN, KPUTUUECKON OIEHKH BApPUAHTOB YIPaBICHYECKHX
pELIEeHHH, pacueTa pUCKOB U BO3MOXHBIX MOCJIEICTBUN
[Ipuctymass ¥ W3y4eHHUIO JUCIUIUIMHBI, OOy4YaromeMycss HEOO0XOIUMO O3HAKOMHUTBECSA C
TEeMAaTHYECKUM TUTAHOM 3aHSTHH, CIIMCKOM PEKOMEHJI0OBAHHOUW y4yeOHOU muTeparypbl. Ciemyer
VSICHUTH TIOCTIEAOBATEIbHOCTh BBITIOJIHEHHS WHAWBHUIAYaTbHBIX YYEOHBIX 3aJaHUN, 3aHECTH B
CBOIO paboOdYyl0 TeTpajgb TEMBl W CPOKHU TIPOBEIACHHUS CEMHHAPOB, HAMKMCAHUS YUEOHBIX H
TBOpYECKUX paboT. [lpu wW3ydeHWUW AUCHUIUIMHBI OOYYArONIUMECs BBITIOTHSIIOT CIEAYIONINe
3a/IaHMsI: M3YYal0T PEKOMEH/IOBAHHYIO YU€OHYIO U HAyYHYIO JIUTEPATYPY; MUIIYT KOHTPOJIbHBIE
paboThl, TOTOBSAT JOKJIAABl M COOOMIEHWUS K TIPAKTUYCCKUM 3aHSITHSM; BBITIOJHSIIOT
CaMOCTOSITEJIbHBIC TBOPYECKHME PabOTHI, YY4aCTBYIOT B BBITIOJHEHWU MPAKTHYECCKUX 3aJaHUM.
YpoBeHb U ITyOMHA YCBOCHUS AUCLMILTUHBI 3aBUCAT OT aKTUBHOM M CUCTEMaTHYeCcKOi paboThI
Ha JIEKIMSX, W3YYCHHS] PEKOMEHJOBAHHOM JIMTEpaTypbl, BBIIIOJHEHUS KOHTPOJBHBIX
NUCHbMEHHEBIX 3aJJaHUN
Kypc usydaercs Ha neknusax, cCeMHHApax, IPU CaMOCTOSATEILHON M WHAMBUIAyadbHOW padoTe
oOyuaronuxcs. OOyuaromuiicss JUis MOJHOTO OCBOEHHS MaTepuaja JO0JDKEH He IpOIycKaTb
3aHATUS U aKTUBHO Yy4YacTBOBaTh B y4eOHOM mporecce. JIekuuu BKIIOYAIOT BCE TEMBI U
OCHOBHBIE BOTIPOCHI TEOPHUHM W TMPAKTUKU CTpaxoBaHudA. J[ns MakcuMmanbHOU 3(PGEKTUBHOCTH
M3Y4YEeHHUS HEOOXOJMMO TOCTOSIHHO BECTH KOHCIEKT JIEKUUH, 3HaThb pPEKOMEHAYEMYIO
MpernojaBaTesieM JUTepaTypy, MO3BOJSIONIYIO JOMOJHUTh 3HAHUS U JIydlle MOATOTOBUTHCS K
CEMUHAPCKUM 3aHSITHUSIM.
B cootBercTBUM € y4eOHBIM IUIAHOM Ha KaXJIyK TeMY BBIIEICHO HEOOXOIMMOE KOJIUYECTBO
YacOB IMPAKTUYECKUX 3aHATUH, KOTOpblE MPOBOASTCS B COOTBETCTBUU C BOIPOCAMHU,
PEKOMEHJIOBAaHHBIMH K U3YYEHHUIO 10 ompeAereHHbIM TeMaM. OOydJaromuecs IOJKHBI
PETYISIPHO TOTOBUTHCA K CEMHUHAPCKUM 3aHATHUSIM M Y4acTBOBATh B 00CYXJIeHUHU Bompocos. [Ipu
MOATOTOBKE K 3aHATHSM CJIEIyeT PYKOBOJCTBOBATHCS KOHCIEKTOM JICKIIMM M PEKOMEHJOBAaHHON
mutepatypoil. Temaruueckuil MaaH AUCHUILIIUMHBI, y4€OHO-METOANYECKUE MaTepHallbl, a TaKXKe
CIHUCOK pEKOMEHIOBAHHOM TUTEpaTyphl MPUBEACHBI B paboueii mporpamme
B xoze u3ydyeHus AMCHUIIUHBI 00yJaroIIuiics UMEEeT BO3MOXKHOCTh MOATOTOBUTH pedepar 1o
BBIOpaHHOM 3 MpeaoxeHHoro B Paboueit mporpamme cnucka teme. BeICTymieHne ¢ 10KiIaaoM
1o pedepary B rpyIie IpoBOIUTCS B OpMe MPE3eHTAINH C UCIIOJIb30BaHUEM MYIbTUMEIUNHOMN
TEXHUKHU.
MeTtouyeckre pekoMeHAaluu pu paboTe HaJl KOHCTIEKTOM BO BPeMsl IPOBEICHUS JICKIIHH
B mporiecce neKIMOHHBIX 3aHATHI 11€1eCO00pa3HO KOHCIEKTUPOBATh yueOHbIH Marepuan. Jlis
ATOTO0 HCTOJB3YIOTCS OOIMe W yTBEPAMUBINMECS B TMPAKTHKE TMpaBWiIa, W MPUEMBI
KOHCIIEKTUPOBAHUS JICKIUN:
KoncnektupoBanue JieKIMi BEAETCS B CHELUATBHO OTBEAEHHOM MJsl 3TOr0 TETPaau, KaKabli
JUCT KOTOPOM JOHKEH MMETh MMOJs, Ha KOTOPBIX JIENAlOTCA MOMETKH M3 PEKOMEHIOBAHHOM
JIUTEpaTyphl, JOMOJHSIONIME MaTepuaj MPOCIHYIIaHHOW JIEKIMH, a TakXKe MOJYEPKUBAIOIINE
0CO0YI0 B&KHOCTh T€X UM MHBIX TEOPETUUECKHIX MOJIOKEHUH.
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[enecooOpa3Ho 3amuchIBaTh TEMY U IUIAH JEKIUH, PEKOMEHIyeMYIO JUTEPaTypy K TeMe. 3arnucu
pa3aeioB JIEKIMH JOJDKHBI HIMETh 3ar0JI0BKH, I0/13ar0JIOBKU, KpacHble CTPOKU. JJis BBIJIENEHUS
pa3zeioB, BHIBOJOB, ONPEAEICHHM, OCHOBHBIX M€ MOKHO MCIIOJIb30BaTh LIBETHBIE KapaHIalln
u IiromMacTepsl.

HazpanHble B JEKIUU CCBHUIKM Ha IEPBOMCTOYHUKM HAJ0 IMOMETUTH HAa MOJIAX, YTOOBI MpuU
CaMOCTOSITENIbHOM paboTe HaTH W BOUCAaTh HUX. B KOHCIIEKTE [OCIOBHO 3alMChIBAIOTCS
ONpe/ieNieHUs] MOHATUM, KaTeropuil M 3akoHOB. OcTalbHOE JOJDKHO OBITH 3alMCAHO CBOMMU
CJIOBaMH.

Kaxnomy cryneHTy HeEoOXOAMMO BBIpa0OTaTh W MCIOJB30BaTh JOIMYCTUMBIE COKpPALLEHUS
HanboJiee pacIpOCTPAHEHHBIX TEPMUHOB U TIOHSATHH.

Metomueckre peKoMeHIalu| Mo MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM

[IpakTueckue (CeMUHApPCKHE) 3aHATHS — COCTaBHAas 4acTh Yy4eOHOIo Ipoliecca, TpyIoBas
¢dbopMa 3aHATUH TpPU AKTUBHOM YYacTUU CTyAeHTOB. [IpakTuueckue 3aHSATHSI CIIOCOOCTBYIOT
yrayOJIeHHOMY M3y4eHHIO HaumOoJjee CIOKHBIX MpoOJieM HAayKH M CIIy’KaT OCHOBHOHM (opMoit
MO/IBE/IEHUSI UTOTOB CaMOCTOSITENIbHOM paboThl oOyuaromuxcs. Llenbro mpakTHUecKux 3aHATUN
SBIISIETCS YTIIyOJIeHHEe U 3aKpeIyIeHHe TeOPETUUECKUX 3HAHUMN, MOJyYeHHBIX 00yJaroluMHCs Ha
JIEKIUSAX U B MPOIECCE CAMOCTOSITEIbHOTO M3y4eHHUs Yy4eOHOro Marepuaina, a, CielI0BaTesIbHO,
(hopMHUpOBaHHE Yy HUX OIPE/ICICHHBIX YMEHUHN U HABBIKOB.

B xonae moAaroTtoBKM K CEMHUHAPCKOMY 3aHATHIO HEOOXOJMMO MPOYMUTATh KOHCIEKT JIEKIUH,
U3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C JIOTIOJHUTEIBLHOW JIUTEPaTypOl, BBIIIOJHUTH
BBIJJAHHBIE [IperojaBaTesieM TMpakTudyeckue 3agaHus. [lpu 3ToM ydecTb pexkoMeHAaluu
npernojaBaTens U TpeboBaHus nporpaMmel. JlopaGaTeiBaTh CBOM KOHCHEKT JIEKIUH, Jejast B HEM
COOTBETCTBYIOIME 3alIUCU U3 JINTEPATYPHI.

XKenarenbHO MpH MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM M0 JAUCHUIUIMHE OJHOBPEMEHHO
HCIO0JIb30BATh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIUX 3a/IaHHBIE BOIIPOCHI.

Ha npaktuueckux 3aHsATHSAX oOydaromiuecss ydaTcsli TPaMOTHO M3iaraTh MpoOjembl, CBOOOIHO
BBICKa3bIBaTh CBOM MBICIM U CYXKIEHHUS, pacCMaTpUBalOT CHUTYyallMH, CIOCOOCTBYIOIIHE
pa3BUTHIO TPO(decCHOHaTbHONW KoMImeTeHTHOoCcTH. ClieyeT MMeTh B BHUIY, YTO MOJTOTOBKA K
MPAKTUYECKOMY 3aHITHIO 3aBUCUT OT (OpMbI, MecTa MpPOBENCHHS CEMHHApa, KOHKPETHBIX
3aJlaHui U NOpYy4YeHHl. ITO MOXKeT OBITh HallMCaHUE J0KIa/aa, 3cce, pedepara (¢ MocIeayOnIM
UX 00CYXKJIEHHEM ), KOJUIOKBHUYM.

Metouueckre peKkoMeHIaluy [0 OPraHu3alui CaMOCTOSITENIbHOM paboThI

CamocrositensHas pabdota (mo B.M. [amro «camMOCTOSTENBbHBIH — YEIOBEK, MMEIONIMH CBOU
TBepAble YOSKICHHUS») OCYIIECTBISIETCS IPU Beex popmax oOyueHus: OUHOM U 3a0YHOH.
CamocrosarenbHass pabota oOydaroluxcss - CHOcOO0 aKTUBHOTO, ILeJeHANpPaBIEHHOTO
MPUOOpPETEHUsI CTYIEHTOM HOBBIX JUISI HETO 3HAHUN M yMEHUH 0e3 HemOCPeICTBEHHOTO y4acTHs
B 3TOM IIpoliecca npenogasareneil. [loBbllieHre posii caMOCTOSATENBHON paboThl 00yJarOLUXCS
[IPH MPOBEICHUH PA3IUYHBIX BUIOB YUEOHBIX 3aHATUN MPEAIOJIaraer:

ONTUMM3ALMIO METOJIOB OOy4YeHHs, BHEJpPEHHWE B Y4eOHBIM MpPOIECC HOBBIX TEXHOJOTHUI
oOy4yeHHs, TMOBBIIIAOLNIMX  MPOU3BOAUTENBHOCTh  TpyJda  HpenojaBaTensi, aKTHUBHOE
UCIOJIb30BaHNE NH(POPMALIMOHHBIX TEXHOJIOTHI, MTO3BOJIAIONIMX 00yyaromeMycs B y100HOe A7
HEro BpeMs OCBauBaTh yuyeOHbI MaTepHal;

LIMPOKOE BHEAPEHUE KOMITBIOTEPU3UPOBAHHOIO TECTUPOBAHNS;

COBEpPILIEHCTBOBAHME METOJMKH IPOBEICHUS NMPAKTHUK M HAy4YHO-UCCIIEA0BATEILCKOM pPaboThI
oOyyaromuxcs, MOCKOJIbKY MMEHHO 3TH BHIbl y4yeOHOI paboThl B NEpPBYIO Ouyepeab TOTOBSAT
oOyyJaromuxcs K CaMOCTOSTEIbHOMY BBITIOJTHEHHIO PO (PeCCHOHAIBHBIX 3a/1a4;

MOJEPHU3ALMIO CHUCTEMBl KypPCOBOIO M JHUIUIOMHOTO IPOEKTUPOBAHMS, KOTOpas JOJIKHA
MOBBIIIATE POJIb CTYJIEHTA B MOJI00pE MaTepuasa, MOMCKe MyTel peleHus 3a1ay.
CamocrosTenbHas paboTa IPUBOAUT CTYJECHTA K MOJYYEHHUIO HOBOTO 3HAHUS, YIIOPAJOUYCHHUIO U
yIIIyOJIeHUI0O HMMEIOIIMXCS 3HAHUH, (OPMHUPOBAHUIO y HEro Mpo(ecCHOHAIBHBIX HABBIKOB U
ymenuil. CamocTosiTennbHast paboTa BBIMOJIHACT P QYHKLIUA:
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Pa3BUBAIOIIYIO;

MH(OPMAIMOHHO-00Y4aIOIIYIO;

OPUEHTUPYIOIIYIO U CTUMYJIHUPYIOUIYIO;

BOCIHTHIBAOIIYIO;

HCCIIEI0BATENIbCKYIO.

B paMkax Kypca BBITIOJTHSIOTCS CIICAYIOIINE BUIbI CAMOCTOSITETILHOM paboThI:

[IpopaboTtka yaeOGHOTO MaTepuasa (1Mo KOHCIIEKTaM, Y4eOHO! M Hay4YHOU JIUTepaType);
BrinosiHeHME pa3HOYPOBHEBBIX 3a7a4 U 33/IaHUI;

PaboTta ¢ Tecramu 1 Bompocamu JIjIsi CAaMOIIPOBEPKH;

BrinonHenue uToroBoit KOHTPOJILHOM pabOTHI.

CryneHTaM pEKOMEHAYETCSl C CaMOro Haudaja OCBOSHHsI Kypca paldoTaTh C JIMTEpaTypoll u
npeUlaraéMbIMH 33JaHUSIMHU B (DOpMe TTOATOTOBKH K OYEPEIHOMY ayAMTOPHOMY 3aHATHIO. [Ipn
ATOM aKTYaJM3UPYIOTCS MMEIOUIMECS 3HAHUS, a TAaKKe co3laercs 0as3a Uil yCBOCHHS HOBOTO
MaTepHualia, BOSHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYICHT IMOJIy4aeT B ayJAUTOPHUH.
Heo0x01MM0 OTMETHUTB, YTO HEKOTOpPbIE 3aJaHMs JUIsI CAMOCTOSITENLHOH pPabOTBHI MO KypCy
UMEIOT OTmpenesieHHyo crenuuky. [Ipm ocBOeHHMHM Kypca CTYAEHT MOKET MOJIb30BaThCs
OMOMMOTEKON By3a, KOTOpas B IOJHOW Mepe oOecredeHa COOTBETCTBYIOIICH JTUTEPATYPOM.
3HAYUTEIHHYIO TIOMOIIb B MOJATOTOBKE K OYEPEIHOMY 3aHITHIO MOXKET OKa3aTh MMEIOIIUNCS B
y4eOHO-METOINIECKOM KOMITJICKCE KPAaTKHi KOHCIIEKT JeKiuid. OH ke MOKET UCTIONb30BaThCs U
TUTSL 3aKPETJICHHsT TIOJTYYeHHOTO B ayauTopun Marepuaia. CaMocTosTenbHas paboTa CTYACHTOB
MPEeIyCMOTpeHa YYeOHBIM IIJJAHOM W BBIOJHSETCS B 00s3aTeNbHOM TOpPSAKE. 3amaaHus
MIPEJUIOKEHBI TI0 KaKJOW M3y9aeMO# TeMe M MOTYT TOTOBUTHCS WHAWBUIYAJIFHO WM B TPYIIIE.
[Io HEoOXOAMMOCTH CTYIAEHT MOXET oOpamaThCsi 3a KOHCYIbTAllMeW K MpernojaBaTelnio.
Brinonnenue 3aannii KOHTPOJIMPYETCS U OLIEHWBAETCS IIPEToaBaTesieM.

JlJig yCcTIemHOro caMoCTOATEIbHOIO M3YUeHHUsI MaTepuana CeroJiHs HCHOJIb3YIOTCS pazIudHbIe
cpencTtBa OOy4eHHS, Cper KOTOPBIX 0c000€ MECTO 3aHUMAIOT WH(OPMAIMOHHBIE TEXHOJIOTHUU
Pa3HOTO YPOBHS U HAINPABJICHHOCTH: 3JIEKTPOHHBIE YI€OHUKHU U KYPCHI JIEKIIHM, 6a3bl TECTOBBIX
3aIaHM W 3a1a4d. ODJEKTPOHHBIM y4EeOHUK TMpeACTaBisieT co0OM MporpaMMHOE CpPENCTBO,
MO3BOJISIIOIIEE  MPEACTaBUTh JUISl U3YYEHUS TEOPETUYECKUH MaTepuaj, OpraHu3oBaTh
anpoOHpoBaHUe, TPEHAXK M CAMOCTOATEIbHYIO TBOPUECKYIO paboTy, IOMOTAaI0IIee CTyIeHTaM U
MIPErnoaBaTeNi0 OLEHUTh YPOBEHb 3HAHWN B OMpEICNICHHON TeMaThKe, a TaKkKe cojepialiee
HEOOXOIMMYI0 CHPaBOYHYI0 MH(POPMAIUIO. DIIEKTPOHHBIN y4eOHUK MOKET MHTErpUpOBATH B
cebe BO3MOKHOCTH Pa3IWYHBIX MEJAarorMYecKuX MPOrpaMMHBIX CPEICTB: OO0Yy4aromux
MPOrpaMM, CIIPABOYHHUKOB, YUEOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIHUPYIOLIUX IPOTPAMM.
Jlis  ycnemHoOW OpraHu3allid CaMOCTOSATENbHOM paboThl BCE aKTUBHEE MPUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTellbHbIE pecypchbl B ceTu VIHTepHEeT: CHCTeMbl TECTUPOBAaHUS IO
pa3IMYHBIM O0JIACTSAM, BUPTyaJbHbIE JEKIUH, Ja0OpaTOpHH, MPH OSTOM IOJB30BATEIIO
JOCTaTOYHO MMETh KOMIBIOTEp W MOJKIIOYeHHe K VHTepHeTy Iuisi TOro, 4yToObl CBSI3aThCS C
MIpernojaBaTesieM, peliaTh BEIUMCIUTEIbHBIC 337a4d U MoJTyyaTh 3HaHus. Vcnonb3oBaHue cereit
YCUITUBAET POJIb CaMOCTOSITEIbHONW PAaOOTHI CTYyACHTAa M IO3BOJSET KapAUHAIBHBIM 00pa3oM
W3MEHHUTh METOJIMKY MPENOIaBaHus.

CTyneHT MOXeT MOJIydaTh BCE 3a/laHUs U METOJIMUECKUE YKa3aHHs 4epe3 cepBep, UTO JaeT eMy
BO3MOHOCTh TIPUBECTH B COOTBETCTBHE JIMYHBIE BO3MOXHOCTH C HEOOXOTUMBIMU ISt
BBITIONIHEHUS paboT Tpyno3aTparaMu. CTYJEHT MMEeT BO3MOXKHOCTH BBHIMOIHATH paboTy noma
WM B ayJUTOpUU. bolblioe BocuTaTebHOE H 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSI TEILHOM
y4eOHOM TpyJie CTy/IEHTa UMeeT CaMOKOHTPOJb. CaMOKOHTpPOJIb BO30YXJIAeT U MOAJECPKUBAET
BHMMAaHHE M HWHTEPEC, IMOBBHIIAECT AKTUBHOCTh MAMSTH W MBIILICHUS, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApYXHUTh W YCTPAHUTh JOMYIICHHBIE OIMMOKU M HEIOCTATKH, OOBEKTUBHO
OTpENIeNUTh YPOBEHb CBOUX 3HAaHUH, MpakTHdeckux ymeHui. Camoe JOCTYNHOE M IMpPOCTOe
CPEICTBO CAaMOKOHTPOJIS C pUMEHEHUEM HH(OPMAITHOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH -
3TO PsIJl TECTOB «on-line», KOTOpbIE MO3BOJISAIOT B PEKUME PEAIbHOTO BPEMEHHU OTIPENICIUTh CBOU
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YPOBEHb BJAJCHHUA NPEAMETHBIM MAaTE€pHajoM, BBIIBUTH CBOM OMIMOKM H  TOJIYYUTh
PEKOMEHAALINN IO CAaMOCOBEPIIEHCTBOBAHUIO.

Metoanyeckre peKOMEHAALUH 110 paboTe ¢ INTepaTypoit

Bcio nuteparypy MO>KHO pa3JeuTh Ha y4eOHUKH U yaeOHbIE TIOCOOMS, OPUTHHAIbHbIC HAYYHbIE
MOHOTpapHUECKHe HCTOYHUKH, HAy9HbIEC MyOIUKAIMY B TIEPUOTMUECKON nedaT. M3 HUX MOXKHO
BBIJICIIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), JOIOJHUTENIBHYI0 U JIUTEparypy AJs
YIIIYOJIEHHOTO U3y4YEeHUS AUCIUTUINHBL.

W3yueHne NUCHMIUIMHBI CleIyeT HaYMHATh C Y4eOHHKA, MOCKOJBbKY y4eOHHK — 3TO KHHra, B
KOTOPOIl M3JI0’KEHbI OCHOBBI HAYYHBIX 3HAaHUU MO OINpPEAEICHHOMY IIPEIMETY B COOTBETCTBUU C
LESIMU U 3a/1a4aMH 00y4€HHUs, yCTAaHOBJIEHHBIMU IIPOIPaMMOH.

[Ipu pabGoTte ¢ nuTeparypoit HEOOXOIUMO YUUTHIBATh, YTO UMEIOTCS PA3JIMYHbIE BUJIbI UTEHUS, U
KaXKJIbI U3 HUX UCIIOJIB3YETCs Ha OMPEJIENICHHBIX Tallax OCBOECHUS MaTepuara.
[IpenBapuTenbHOE YTEHHE HAIIPABJICHO Ha BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB U MOUCK
UX 3HAYEHHs B CIIPABOYHOU JMTEeparype. B 4acTHOCTH, NMpH YTEHHH YKAa3aHHOM JMTEPATYpPHI
HE00X0IMMO NMOAPOOHENIINM 00pa30M aHAJIM3UPOBATh MOHSITHS.

CkBO3HO€ UTEHHUE MpeArnoaraeT NpoYTeHHe MaTepraia oT Hadana 0 KoHla. CKBO3HOE YTEHHE
JUTEpaTypbl U3 MPHUBEIEHHOTO CIHHCKAa JAeT BO3MOXHOCTb CTYJEHTY C(OpMHUpPOBaTH CBOJ
OCHOBHBIX TIOHATHH U3 U3y4aeMoil 0071acTH u CBOOOIHO BIIAJIETh UMH.

Bri6opouHoe — Ha0OOPOT, UMEET IIENIbI0 TIOWCK U OTOOp MaTepuayiia. B paMkax maHHOTO Kypca
BBIOOPOYHOE UTEHHE, KaK CIIOCO0 OCBOEHHUS COAEpkKaHHsS Kypca, JOJKHO HCIOJIB30BaThCS MPH
MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM T10 COOTBETCTBYIOLUM pa3jieiaMm.

AHanuTHYeCKOe YTEHHE — OTO KPUTHUYECKHH pa3bop TEKcTa C MOCIEIYIOIUM €ro
KoHCTieKTHpoBaHUeM. OCBOCHHE yKa3aHHBIX TMOHATHNA Oyaer HamOosiee 3(P(HEKTHBHBIM B TOM
cllydae, ecii IPU YTeHUU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTp u3
aTux BompocoB chopmynupoBana B ®OC B mepeure BompocoB st cobecenoBanus. [lepeueHn
3THX BOIMPOCOB OTPaHUYEH, IOATOMY BaXKHO HE TOJIBKO COJIEpPKaHKE BOIIPOCOB, HO CaM MPUHIUIT
OCBOEHHUS JIUTEPATYPhI C IIOMOIIBIO BOIIPOCOB K TEKCTAM.

llenpto wM3ydaroIIero 4YTEHUA SBISIETCS TIyOOKOE€ M BCECTOPOHHEE IOHMMaHHe Y4eOHOI
uHpopmanuu. ECTh HECKOIBKO MPHUEMOB U3Y4YaIOLIEro YTCHHUS:

UreHue mo anropuTMy mpeamnosiaraet pasoueHue uHGopMmanuu Ha OJOKHU: Ha3BaHUE; aBTOP;
UCTOYHUK; OCHOBHAs uJes TeKcTa; (akTHUeCKUd MaTepuall; aHajdu3 TeKCTa IyTeM
COTIOCTaBJICHUS UMEIOLIUXCS TOUEK 3pEHUs IO pacCMaTpUBAaEMbIM BOIIPOCaM; HOBU3HA.

[Iprem nmocTaHOBKHU BOIIPOCOB K TEKCTY UMEET CIIECAYIOIIUN alrOpUTM:

MEJUIEHHO MPOYUTATh TEKCT, CTAPasACh MOHITH CMBICI U3JI0KEHHOTO;

BBIJICNTUTH KIIIOYEBBIC CIIOBA B TEKCTE;

MOCTapaThCs MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOIIHIA 3aMbICEN aBTOPA.

[Ipuem Tte3upoBaHuUsl 3aKio4yaeTcs B (OPMYIUPOBAHUM TE3UCOB B BHUJAE IOJIOKECHUI,
yYTBEPKJACHUM, BEIBOJIOB.

K sTomMy MOkHO 106aBUTH U MHBIE IPUEMBI: TIPUEM pedeprpoBaHUs, IPUEM KOMMEHTUPOBAHUSI.
Baxxnoit cocraBistonieii 1r000ro COJIMAHOTO HAYYHOTO M3JaHMS SBISETCS CHHCOK JIUTEPATYpHI,
Ha KOTOpYIO ccbulaeTcst aBTop. IIpM BO3HMKHOBEHMHM HMHTEpeca K KaKOH-TO oOCyxIaeMoil B
TEKCTe MpolieMe Bcerja €cTb BO3MOYKHOCTb OOpaTUTbCS K CIMCKY OTHOcAlleics K Hel
autepatrypel. B 3TOoM ciydae Bca mpoOrneMa kak Obl pa30MBaeTCsi Ha COCTABIIAIOLIME YacTH,
KaKJasi U3 KOTOPBIX MOXKET U3y4aTbCs OTAEIBHO OT Apyrux. IIpu 3TOM BakHO He TEPATH U3 BUJA
oOImMif KOHTEKCT U HE MOTPYKaThCsl YPE3MEPHO B JIETAIH, OTOMY YTO TaKMM 00pa3oM MOXKHO
HE YBUJIETH TJIaBHOTO.

[loaroroBka K ’K3aMeHy JOJDKHA MPOBOJUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepHualla, Marepuaina
MIPAKTUYECKUX 3aHATUHN ¢ 00s3aTeNbHBIM OOpAIleHHeM K OCHOBHBIM y4eOHHMKaM IO Kypcy. ITo
MO3BOJIUT MCKIIOYUTH OWIMOKM B TIOHUMAaHWU MaTepuaia, OOJeryuT €ero OCMBICICHHE,
IIPOKOMMEHTUPYET MaTeprall MHOTOYHUCIEHHBIMU IIPUMEPaMHU.

Metoauueckue PECKOMCHAAINHA IJI IIOATOTOBKU K 59K3aMCHY:
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Ox3amen B VIII-M cemectpe sBisercss (OpMOH HTOTOBOTO KOHTPOJIS 3HAHUW W yMEHUH
oOydaronuxcs Mo JAaHHOW TUCIUIUIMHE, MTOJIYYeHHBIX HA JICKIUAX, MPAKTUYSCKUX 3aHATUSAX U B
MpoIecce CaMOCTOSTENbHONU palboThl. OCHOBOW ISl OMNpPEACNICHUS OILICHKU CIYXUT YPOBEHBb
YCBOCHHUS OOYYaIONIUMUCS MaTepuaia, MPeIyCMOTPEHHOTO JaHHOUW paboueil mporpammoit K
IK3aMEHY JOTYCKAIOTCS CTYICHTHI, HaOpapmue 36 u OoJiee OaIOB MO WTOraM TEKYIIETO U
MIPOMEKYTOYHOTO KOHTpOJIs. Ha sK3amMeHe cTyaeHT MokeT Hadpath oT 15 1o 30 6amios.

B nmepuon mnNoAroTtoBkM K 3K3aMeHy oOydaromMecs BHOBb oOpamiarorcs K - ydyeOHo-
METOMYECKOMY MaTepUaly U 3aKPEIUISIIOT TPOMEXKYTOUHBIC 3HAHUSL.

[ToaroroBka 0Oydaromerocs K Sk3aMeHy BKIIOYACT TPH dTara:

CaMOCTOSITENIbHAS paboTa B TCUCHUE CEMECTPa;

HETIOCPEACTBEHHAs MOArOTOBKA B JIHU, MPEIIIECTBYIONINE YK3aMEHY IO TeEMaM Kypca;
MOJIrOTOBKA K OTBETY Ha K3aMEHAI[MOHHBIE BOIIPOCHI.

[Ipu moAroToBKE K SK3aMEHY 00YJarONIUMCS 11eJIeCO00pa3HO MCIOIb30BaTh MaTEPHAIIBI JICKIIUM,
y4eOHO-METOMYECKHE KOMILUIEKChI, HOPMATHUBHBIC JTOKYMEHTHI, OCHOBHYIO U JIOTIOJHHUTEIHHYIO
JTUTEpaTypy.

Ha sk3ameH BpIHOCHUTCS MaTepual B 00beMe, IpelyCMOTPEHHOM padouell mporpaMMoil yueOHoi
JTUCITUTIIMHBI 33 CEMECTP. DK3aMeH IIPOBOIUTCS B TUCBMEHHOM / yCTHOM (hopme.

[Ipu mpoBeneHnM »5K3aMEeHa B MHChMEHHOUW (YCTHOW) Qopme, Beaynui MpernoiaBaTeiib
COCTaBJISIET JK3aMEHAIIMOHHBIC OWJIETHI, KOTOpPbhIE BKIIOYAIOT B CeOsl: TECTOBBIC 3a/aHWS;
TEOPETUYCCKUE 3aJaHus;, 3aJadyd Wik cuTyanuu. DopMyIUpOBKa TEOPETUYECKHUX 3aTaHUs
COBITAJAET ¢ POPMYTUPOBKOU MEPEUHS IK3AMEHAIIMOHHBIX BOIPOCOB, JOBEICHHBIX 10 CBEIACHUS
00yJaroImMxcsi HaKaHyHEe JK3aMeHaIMoHHOW ceccuu. Cojep’kaHue BOIMPOCOB OJHOTO Owuiera
OTHOCHUTCS K Pa3IMYHbIM pa3/iesiaM MporpamMmbl ¢ TeM, 4TOObI 00Jiee OJHO OXBAaTUTh MaTepHal
y4eOHOU TUCITUTIIINHBL.

B aynutopuu, rie npoBOAMTCS YCTHBIN K3aMeH, JOHKHO OJHOBPEMEHHO HAXOJUTHCS He Oolee
LIECTH CTYACHTOB Ha OJJHOTO MpernojaBaTeis, IpUHUMaroero sk3ames. Ha noarotoBky orsera
Ha OmyeT Ha 3k3aMeHe OTBOAUTCS 40 MUHYT.

[Ipu mpoBeaeHNN MICHMEHHOTO dK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbrar ycTHOTrO (MMCHbMEHHOI0) K3aMEHa BBIPA)KAETCsl OLICHKaAMMU:

Onenka «otaugHo»— oT 91 mo 100 GaystoB — TEOPETHUECKOE COJEp)KaHHE Kypca OCBOCHO
MOJIHOCTBIO, 0Oe3 MpoOesioB, HEOOXOJUWMBIE TMPAKTUUYECKHE HAaBBIKU pPabOThl C OCBOCHHBIM
MatepuaaoMm chopmupoBanbl. Bece nmpenycMoTpeHHbIe mporpaMMoii 00ydeHus yueOHbIe 3a1aHus
BBITIOJIHEHBI, KAYECTBO UX BBITIOJHEHHS OLEHEHO YHCIOM OamioB, OJMM3KUM K MaKCUMAaJbHOMY.
Ha »sk3ameHe cTyneHT AEMOHCTpHUpYyeT TNIyOOKHEe 3HaHHs MPEAYyCMOTPEHHOTO MpOrpaMMOin
Marepuaia, yMEeT YEeTKO, JIAKOHMYHO M JIOTMYECKH IIOCIIEIOBATEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOPOCHI.

Onenka «xopomo» — oT 81 g0 90 GamioB — TeopeTHdyeckoe coAep)KaHHe Kypca OCBOEHO,
HE0OX0IMMBbIE MMPAKTUYECKHE HABBIKUA PabOTHI C(HOPMUPOBAHDI, BHIIIOJHEHHBIE YUCOHbBIC 3aJaHUS
coJiep’KaT He3HAauyuTelbHble OmMOKH. Ha sk3aMeHe CTyAeHT NeMOHCTPUpPYET TBEpJOE€ 3HAHUS
OCHOBHOTO (IpOrpaMMHOI0) MaTepuaiga, YMEEeT YeTKO, TIPaMOTHO, 0€3 CYIIEeCTBEHHBIX
HETOYHOCTEHW OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI.

OneHka «yIOBIETBOPHUTENBHO» — OT 61 1m0 80 6amioB — TeopeTHyeckoe cojaepKaHHe Kypca
OCBOCHO HE IIOJIHOCThIO, HEOOXOIUMBbIE TMPAKTUYECKHE HABBIKH pabOThl C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIE y4eOHbIE 3aJaHusl coJiepKaT Tpyosie ommbOku. Ha sk3amene cTyaeHT
JEMOHCTPHUPYET 3HAHWE TOJIHKO OCHOBHOTO MaTepuaia, OTBETHI COAEpKaT HETOYHOCTH, clabo
apryMEHTHPOBaHbI, HAPYLIEHA MTOCIEI0BATEIbHOCTh U3JIOKEHHS MaTepuana

O1eHKa «HEeYIO0BJIETBOPUTEIBHO» — OT 36 10 60 6aIoB — TEOPETUUECKOE COEpPIKaHue Kypca He
OCBOEHO, HEOOXOJMMbIE MPAKTHUUECKHE HABBIKM PAOOTHI HE CHOPMHUPOBAHBI, BBHITIOJHEHHBIE
yueOHbIe 3a]aHUs COJIEp>KaT IpyOble OMMOKU, MOTIOJHUTEIbHAS CaMOCTOsITENIbHAs padoTa HaJl
MaTepuajoM Kypca HE NPHUBEAET K CYIIECTBEHHOMY IOBBIIIECHHUIO KadyecTBa BBINOJHEHUS
yueOHbIX 3amaHuid. Ha sk3amMeHe CTYIeHT NEeMOHCTPUPYET HE3HAHWE 3HAYMTEIHLHOW dYacTu
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IPOrpaMMHOTO MaTepHualia, CYIIECTBEHHbIE OINMOKM B OTBETaX Ha BOMNPOCHI, HEyMEHHE
OPHUEHTUPOBATHCS B MATEpUAJIC, HE3HAHUE OCHOBHBIX MOHATUN JUCLUIIIINHBI
Pexomenamuu o HamMcaHUIO KypcoBOil paboThbI

[Ipu monaroToBke KypcoBOM pabOTHI CTYIEHT MpHOOpETaeT HaBBIKM cOopa, 0OpaboTKH,
aHAJIN3a U M3JI0KEHUS MaTepuala o H3y4aeMoMy IpeaMETY.

[ToaroroBka KypcoBoi pabOThI

CryneHT BbIOMpAET TEMY U COTJIACOBBIBAET €€ C PYKOBOJUTEIIEM.

3areM CTyIEHT IpHCTymaeT K coopy mHpopMaimu. [lepBoHayanpHOE MPEACTABICHUE O TEME U
CTPYKType pabOThl MOYKHO COCTaBUTh 10 y4E€OHUKAM, CIPAaBOYHHKAM, MOHOTpadusaM, CTaThsM B
Hay4yHBIX )KypHasiax. Ha 3ToM 3Tame cocTaBiisieTcsl U COIIACOBBIBAETCS € MPENoJiaBaTesieM IUIaH
KypCOBOM pabOTHI.

CoOpanHblif MaTepuan (BBIIUCKM TaOdul, IpaduKHU) CUCTEMATU3UPYIOTCS B COOTBETCTBUU C
maHoM. [imaH MokeT yTOUHSThCS.

[Tocne sToro numercst pabota, obparaercst ocodoe BHUMaHUE Ha 00paboTKy mH(popmanuu, eé
aHaJIU3 Ha OCHOBE TMIOCJIEIHUX JAaHHBIX, MWCIOJB3yd TaOMuIbl, Tpaduku, a TakkKe
MaTeMaTU4ECKUH anmapar, €ciii 3TO Le1eco00pas3Ho.

Cocrasnsiercs 6ubmuorpadusi (CUCOK UCTOIb30BAHHBIX HCTOUHUKOB).

PEKOMEHAYEMAS CTPYKTYPA PABOTHI

TuTynpHBIN TUCT

Conepsxanue (1aH pabOThI)

BBenenue (mpenmer uccrnenoBaHus, Lenb U €€ pa30MBKa MO 3aJayaM, Kak TéMa OCBeEIlleHa B
HCCIIE0BATEIBCKOM JINTEpaType, HanboJee akTyaIbHbIE W/ WA CIIOPHBIC aCTIEKTHI)

2-3 rnaBel 1 maparpadsl (ecnu pazdouBKa Ha maparpadsl 1eaecoodpasna). B HuX packpeiBaeTcs
CyThb packpblBaeMOM TeMbl. Marepuan wu3jaraeTcs JOTMYHO, MOCienoBaTeNbHo. JlaHHbIe
MIPUBEICHHBIX Ta0IHI], Tpa)MKOB 3aTEM aHATU3UPYIOTCS B TEKCTOBOM (popme

3akmoueHue (1enecoodpa3Ho HanucaTh B (GOpMe BHIBOJIOB)

CHnucoK UCIOJIb30BaHHOM JIMTEPATYPhl U UCTOYHUKOB (OrOIHOTpadus)

OdopmieHue 1 HayIHBIH anmapar

PaboTa oTKpbIBaeTCS TUTYIBHBIM JIUCTOM. THUTYJIBHBIA JTUCT COACPKUT MHPOPMAILIHIO 00
y4eOHOM 3aBe[CHUH, TJe BbIMoJgHeHa paboTta (KabapaumHo-bamkackuiéi TOCYHHBEPCHUTET WM.
X.M.bepOekoBa), ero moapaslelNeHuHd, KOTOPOE OCYIIECTBISET PYKOBOJACTBO (kadeapa
HEOPraHNYecKor U (PU3MUYECKON XUMUH), TOUYHYIO (DOPMYIUPOBKY TE€MBbI, CBEICHHsS 00 aBTOpE
(pammnus, u. 0., akageMu4ecKas rpyrmrmna), Kypc, HHCTUTYT. Kpome Toro, JOmKHbBI ObITh yKa3aHbl
JOJIKHOCTh, YU€Has CTENEHb WM Y4€HOE 3BaHHWE HAYYHOIO PYKOBOIUTENs, ero dbamuius, u.o.,
Mecto (1. Hanpumk) u ron Hanucanus pedepara.

Hayunplii anmapaT kypcoBoil pa0oThl JOKEH OTBEYaTh TPEOOBAHUSAM, HMPUHATHIM B
paboTax HAyYHOTO COJEPIKAHUSI.

Hcnonb3oBaHne B TEKCTe KypCcOBOH pabOThl IUTAT, Hambojee BaXKHBIX (PAKTOB U
CTAaTHUCTUYECKUX TOKa3aTened, ocoOeHHO TabnuIi, a Takke TrpaduKkoB JODKHO OBITh
MOJAKPEIJICHO CCBHIIKOM Ha HMCTOYHHMK IJIMOO BHU3Y CTPaHMIBI, MO0 B KOHIE pabOTHl B
cneunansHoM paszene. [Ipumepsr: Cunopos M.H. Cdepa nnatneix ycinyr B PO. M., CryzeHr,
2009, C.34; MBanoBa U.M., yka3. cou., c. 45 (ecnu ccbuika JaBajach paHee). [[is HHOCTpaHHBIX
HMCTOYHUKOB TMPU HEOTHOKPATHBIX CChUIKaX ykasbiBaercs: Op. cit u crpanuna. [Ipu ccpuikax Ha
CTaThH B MIEPUOAMYECKUX M3JIaHUSX BHAUYAJIE YKAa3bIBAETCSI aBTOP U HAa3BAaHHE CTAaThH, a 3aTEM B
CKOOKaX — BBIXOJTHBIC JaHHBIE COOCTBEHHO M3JIaHUS /’KypHasa, ra3eThbl, COOpHUKA/.

Crucok nuTepatypbl MU HWCTOYHUKOB TIPUBOAMUTCS B KOHIIE KypCOBOM pabOThl u
coctaBnseTcss muO0 B andaBUTHOM TOpsaKe, JUOO ¢ pa3OMBKON MO XapakTepy H3JaHHA
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/ounuanbHble JOKYMEHTBI, MOHOTpaduu, CTaTbu, CTATUCTHMUYECKHE HCTOYHHKH, MEPHOIMKA,
HNuTtepher.
O0BEM paboTHI U CPOKHU €€ crauu
O6BeM KypcoBoit paboTel — 25-30 cTaHIAPTHBIX CTPAHHUIL (B KOKIOKH 0K0JIo 30 CTpOK 1Mo
npuMepHo 60 3HakoB). Beryienue, 3akiitoueHne — 1o 2-3 CTpaHMIIbL.
Cpok cmauu B OCEHHEM cemecTpe — 1o 1 nmekalpsi, B BeceHHEM cemecTpe — 10 1 mas.
OdopmienHas paboTa caaeTcst MperoaaBaTelio.
Jlo Havana 3a4eTHON CeCCMU HAyYHBIH PYKOBOJUTENH MPOBEPSET pabOTy M BHICTABIISIET
olleHKy B (hopme 3auera. JlopaboTKa YUCTOBOTO BapuaHTa C LEJIBbIO YCTPAHEHHS] MMEIOIIMXCS
HE/IOCTATKOB B MPUHIIMIIE BO3MOKHA, €M padoTa claHa B YCTAaHOBJICHHBIE JIEKAHATOM CPOKH.

8. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUIIUHbI

TpeboBaHMs K MaTePHATEHO-TEXHUIECKOMY 00CCIICUCHUTO
Jliis peanmuzanuu pabodeil mporpaMMbl JTUCIUTUTMHBI UMEIOTCS CIICIUAIBHBIC TOMEIICHUS st
MPOBEJICHUST 3aHATHH JICKIIMOHHOTO W CEMHWHAPCKOTO THIIA, TPYNIOBBIX W HHIMBHIYaJIbHBIX
KOHCYJIbTAIIMiA, TEKYIIEr0 KOHTPOJSI M MPOMEKYTOYHOHN aTTECTalluH, a TaKKe TIOMEIICHUS s
CaMOCTOSITEIIbHOW PabOThI M TIOMEIICHUS JUTSI XpaHSHHUS U TPOPHIAKTHIECKOTO 00CITy>KUBaHUS
obopynoBanus. CrienuaibHbIe TOMENICHUsT YKOMIUIEKTOBAHbI CIICIIHATU3NPOBAHHON MeOeIbio 1
TEXHUYECKUMHU CpEICTBA OOYUYCHHUs, CIY)KAIIUMU JUTSL TIPEICTaBIeHHUsT WHGYOpMAIK OOIbIION
ayJIUTOPHUH.
Jlnst TipoBeeHMs 3aHATHI JICKIIMOHHOTO THIIA MMEIOTCS IEMOHCTPAIMOHHOE 00O0pYAOBaHUE U
yueOHO-HarsiHbIe Tocooust. [lo mucuummbae «Heorannueckas XUMUsD) HMEIOTCS TTPE3CHTAIHH
10 OTJIEJNIBHBIM T€MaM Kypca, MMO3BoJIsolIe Hanbosee 3(h(HEKTUBHO OCBOUTH MPEICTABICHHBIN
y4eOHBII MaTepual.

[Ipu npoBeeHnN 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN HCTOIb3YIOTCS:
JUIEH3UOHHOE TIPOrpaMMHOE oOecrieueHue:
Ilepeuens nuieH3noHHOTO NporpaMMmuoro odecneuenus KbI'Y 2021

Ne | IIpaBoobGnanatens HaumenoBanue mnporpammsbl, npaBo | OCHOBaHUE JUIs
n/n UCIIO0JIb30BaHUS KOTOPOH | MCIIOJIb30BaHUS
IPEOCTaBIISIETCS
Microsoftirelandoperationslimited | [laker mnpaB pmns ywamuxcs Ha | JloroBop
oOecrieuenne pocryna K cepsucy | Nel3/9A-223
Office 365  ProPlusEduShrdSvr | 01.09.19
ALNG SubsVL MVL
PerUsrSTUUseBnftStudent EES
AO «JIabopatopus | [IpaBa Ha nporpammHoe | Jloroeop
Kacnepckoro» obOecieuenne  Ha  mporpammuoe | Nel3/9A-223
oOecrieueHue 01.09.19
KasperskyEndpointSecurity L
6usneca — CranaaptHblii Russian
000 [IpaBa Ha ucnoib3oBanue | JloroBop
«JlokTop BeO» IIPOrPaMMHOTO obecnieuenus | Nel3/25A-223
Dr.WebDesktopSecuritySuite 01.09.19
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AnTtusupyc + LlenTp ynpaBieHus Ha
12 mec., 200 TIK

8.2 OcoOeHHOCTH pealu3aluy TUCHUIUIMHBI JJIs WHBAIWAOB M JIMI[ C OTPaHUYCHHBIMH
BO3MOYHOCTSIMHU 3JI0OPOBBS

JUi CTyZIEHTOB C OrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBBSI CO3/aHbI CIIELIUAIbHBIE YCIOBUS
JUId TOJIydyeHHUs] 00pa3oBaHus. B LensX JOCTYINHOCTH NOJY4YEHMsI BBICIIEr0 OoOpa3oBaHHs IO
o0pa3oBaTeNbHBIM TPOrpaMMaM WHBAJIUAAMU W JUIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI YHUBEPCUTETOM 00€CIIEUNBAETCS:

1. AnbrepHaTUBHAs BepCcHs OPUITMATBHOTO caifTa B ceTH «IHTepHeT» [Is Ci1ab0oBUIAIINX;

2. Jlns vHBaIMAOB € HapylIEHUAMM 3peHus (craboBHUAAILIME, CJENble) - IPUCYTCTBUE
aCCHCTEHTa, OKa3bIBAIOLIEro 00ydaroleMycsi He0OXOIUMYI0 MOMOILIb, AyOJUpPOBaHUE BCIYX
CIpaBOYHON MHGOpPMAIMN O pAaCHUCAaHMM YYEOHBIX 3aHATHUN; HaJIU4YWE CPEACTB JUISl YCUIICHUS
OCTAaTOYHOTO 3pEHHUs, OpaiIeBCKOM KOMIIBIOTEPHOW TEXHUKH, BUJEOYBEIMUYUTENEH, MporpaMmm
HEBU3YaJIbHOTO JIOCTyNa K MHPOPMAIMH, IPOrpaMM-CHHTE3aTOPOB PEUYH U APYIUX TEXHUYECKUX
CPEICTB MpHeMa-nepenadn y4eOHON HHGOpMAalUU B JOCTYMHBIX (GopMax Ijsl CTYIEHTOB C
HapyLIEHUSIMU 3pPEHNUS;

3.Inss WHBaNMAOB W JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbSl 10  CIIyXY
(cmabocnplmaniie, TIIyXyue) —3BYKOYCHIIMBAIOIIAs amnmaparypa, MYJIbTHMEANIHBIE CPEICTBa U
Jpyryue TeXHU4YeCKUe CpecTBa puemMa-nepeaaun yueOHon napopMaluu B JOCTYIHBIX popMax;
4. 11 MHBAJIMJOB U JIUI C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3710POBbSI, UMEIOIIUX HAPYIICHUS
OIOPHO-JIBUTaTEILHOIO anrnapara, CO3J1aHbI MaTepHaIbHO-TEXHUUECKUE yCIIOBHUS
o0ecreunBarome BO3MOXKHOCTh OECIPENATCTBEHHOTO JO0CTylma OOydJalIuxcs B Yy4YeOHBIC
MIOMEUIEHNs, OOBEKTY IHUTAHUS, TyaJeTHblE U JpPyrue IOMEIICHUs YHHUBEPCHUTETa, a TaKkKe
peObIBaHUS B yKa3aHHbBIX TOMEIEHUSIX (HaJM4ne PaCIMPEHHBIX JBEPHBIX IPOEMOB, HOpY4HEH
U IPYruX MPUCTIOCOOTIECHUN).

OOyuaromuecss U3 4uCla JHMI C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 370POBbsl OOECIEUYEHbI
3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcaMu B (opMax, aAalTUPOBAHHBIX K OTPAHUYECHUSAM
UX 3/I0POBBSL.

OOy4JarIKUMCcs ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSMH 3JIOPOBBS IPEIOCTABIISIOTCS CIICIIUAIbHBIC
y4eOHUKH H YydeOHbIe MOCOOMs, WHas ydeOHas JUTepaTypa, CICIHHAIbHBIC TEXHHUYCCKHE
CpeacTBa OOyYCHHS KOJUICKTUBHOTO W WHJMBHIYaJbHOTO IMOJIB30BAHHS, IIPEIOCTABICHUE YCIYT
accucTeHTa (IOMOIIHUKA), OKAa3bIBAIOIIEro OOydYaromuMcsi HEOOXOJAUMYK TEXHHYECKYHO
MOMOIIIb, @ TAKXKE YCIYTH CYpPAOTIEPEBOTIMKOB U THU(DIOCYPIOTIEPEBOINKOB.

a) s c1a00BHISAIINX:

- Ha DK3aMeHE MPUCYTCTBYET ACCHCTEHT, OKA3bIBAIOIINN CTYJCHTY HEOOXOJAUMYIO TEXHHUECKYIO
MOMOIIIb C YYETOM HWHIAMBUIYAIbHBIX OCOOCHHOCTEH (OH TOMOraeT 3aHsATh pabouyee MecCTo,
NepeBUraThCsl, IPOYUTATh U O(POPMUTH 3aJJaHKE, B TOM YUCJIC 3aMTUCHIBas IO TUKTOBKY);

- 3a/aHusl 7S BBINIOJNHEHHS, a TakKe MHCTPYKIHS O TOPSIKE MPOBEACHHUS 3adeTe/IK3aMeHa
0(OPMIISIFOTCS YBETHUEHHBIM HIPUPTOM;

- 3aJaHM I BBIIIOJIHEHHS Ha dK3aMeHE 3aUUTHIBAIOTCS aCCUCTEHTOM;

- MICbMEHHBIE 33/I1aHUs BHITIOJIHIIOTCS Ha OyMare, HaJUKTOBBIBAIOTCSI ACCHCTEHTY;

- obecrieunBaeTCs MHAUBUIyaIbHOE paBHOMEpHOE ocBelieHne He meree 300 mokc;

- CTYAICHTY JJIsl BBITIOJHEHUS 3aJaHus MPU HEOOXOIUMOCTH MPEIOCTABISECTCS YBEIUUHBAIOIIEE
YCTPOMCTBO;

B) JUIS TIIyXUX U CIa0O0CIBIIANINX:

- Ha 3a4ere/sK3aMEHEe NPUCYTCTBYET ACCHCTEHT, OKa3bIBAIOUIUN CTYACHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOIIb C YY€TOM HHAWBHIyaTbHBIX OCOOEHHOCTEH (OH MOMOTaeT 3aHsATh
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pabouee MecTO, MepPEeaBUTATHCS, TPOUNUTATh U OOPMUTH 33/JaHUE, B TOM YHCJIE 3alIUCHIBAs 1O/
JTUKTOBKY);

- 3aUeT/3K3aMEH MPOBOJUTCSA B MUCBMEHHOM (hopme;

- obecnieunBaeTCs HAIMYKE 3BYKOYCHIIMBAIOIIEH anmapaTypbl KOJUIEKTUBHOTO MOJIB30BaHUS, TIPU
HEOOXOMMOCTH  TIOCTYHAIOIIMM  IPEJOCTABISIETCS  3BYKOYCHJIMBAIOLIAas  amlmaparypa
MHUBUAYAJIbHOTO MOJIb30BaHUS;

- 10 JKEJIAHUIO CTYJICHTA YK3aMEH MOXKET IIPOBOJUTHCS B IUCbMEHHOU (hopme;

N) JUIsl JUI] C HapyLIEHUSIMM OINOPHO-IBUTaTEIbHOrO ammnapara (TSDKEIbIMU HapylleHUsSMU
JIBUTATEIbHBIX QYHKIMHA BEPXHUX KOHEUHOCTEHW MIIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- MMCbMEHHBIE 3a/1aHUs BBIIOJIHSAIOTCS HA KOMIBIOTEPE CO CIIELUATU3UPOBAHHBIM ITPOIPaMMHBIM
o0ecrie4eHneM UM HaJUKTOBBIBAIOTCSI ACCUCTEHTY;

- 110 JKEJIaHUIO CTY/EHTAa YK3aM€eH MPOBOJUTCS B YCTHOU (hopMe.
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9. JUCT UBMEHEHUI (JIOITOJTHEHUW)

B pabouylo rporpamMmy 1o auciuiuinae «Heoprannaeckast XuMush 10 HAIPaBJICHUIO
noarotoBku 04.03.01 — Xumus; [Ipoduns Heoprannveckas XuMust ¥ XUMUsI KOOPAMHAITMOHHBIX
coequaeHunit Ha 2021-2022 y4eOHbIi 101

Hepeqenb BHOCHMBIX

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

IIpumeyanue

OOcyxaeHa U peKOMEHI0BaHa Ha 3acelaHuu Kadeapbl HEOPraHUYECKON U
buznueckor XUMMUHU TPOTOKOIT No or" " 2021r.

3aBemyromuii kapeapoi /Kymxos X.b./




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

Non Buo xonmponn Cymma bannos
/n Oowan cymma | 1-a mouxa 2-1 mouxka | 3-1 mouka
Iocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4e.
Texywuii Konmposn: 00 30 6annos 00 10 6. 00 106. 00 106.
Omeem Ha HPAKMUYECKUX om 0 009 6. om0 0036.| omOoo36.| om0odo 3 6.
3aHAmMUAX
Buvinonnenue aabopamopnvix | 10 12 6amioB 40. 40. 40.
pabom
Boinonnenue  camocmosmenvhwix
3a0anuil (pewenue 3adau,
Hanucanue peghepamos, 00K1ao, om () 0096. om00036. |om00oo36 |om0Ooo3o
acce )
Pybescrvlit KoHmpoJib 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBAHUE ot 0- 1o 96. ot 0- 10 36. | ot 0- 7o 36. | ot 0- g0 30.
KOJJIOKBUYM ot 0 mo 216. or0mo076.| or0mo76.| or0mo76.
Hmozo cymma mexkywezo u
PyberscHoz0 KOHmMpoa 0o 70bannos 00 230. 00 230 00 246
OIIEHKA «Y/IOBJIETBOPUTEIbHO»
He meHee 36 0. He meHee 12 | He meHee 12 HE MeHee
0. 0 126
OIIeHKA «XOPOIIO0» menee 70 6.
(51-69 6.) MeHee 23 6 | meHee 23 6 | MeHee 240
OIIeHKA «OTJIHYHO»
He menee 70 0. He MeHee 23 | He MeHee 23 HE MEHee

0.

0

246

[pnaoxenue 2
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KpnTepml OlICHKHN Ka4vyeCcTBa OCBOCHMUSA JUCHUIIIMHBI

bannsi
(pefiTUHrOBOM Pesyserar TpeboBanust ypoBHIO chOPMUPOBAHHOCTH KOMITETCHITHH
oK) OCBOCHHS
OOyuaromuiicss OCBOMII 3HAHUS, YMEHHSI U HABBIKU BXOJISIINE B COCTAB
KOMIICTEHITHI:
-CIIOCOOHOCTBIO aHAIIM3UPOBATH u WHTEPIPETUPOBATH
pe3yiabTaThl XUMHUYECKUX IKCIIEPUMEHTOB, HAOMIOACHUN U H3MEPEHUI
(OIIK-1);
- CIMOCOOHOCTBIO TIPOBOJIUTH C COOJIIOJIGHUEM HOPM TEXHHKHU
0€30MacHOCTH XMMHUYECKUN IKCIEPUMEHT, BKJIIOYas CHUHTE3, aHaJu3,
U3y4eHUE CTPYKTYpbl M CBOWCTB BEUIECTB W  MAaTepHUasoB,
33(‘2;‘*‘) rccleoBanme mpoieccos ¢ ux ydactueM (OIIK-2);
62-70 Hporenypet - CIIOCOOHOCTBIO TIPUMEHSATh PACYETHO-TEOPETHIECKUE METOIBI
32?{1:2) JUISl U3YYEHHsI CBOMCTB BEIECTB M HPOLECCOB € HX Y4aCTHEM C
WCIT0JIb30BaHNEM COBpEMEHHOH BhrunciauTeapHo Texauku (OI1K-3);
-CIIOCOOHOCTBIO IJIAaHUPOBATH paboThI XUMUYECKON
HAIpPaBIEHHOCTH, 00pabaThiBaTh U HMHTEPIPETUPOBATH IOTY4YEHHBIC
pe3ynbTaTbl €  MCIHOJIb30BAaHUEM  TEOPETUYECKUX 3HAHUW U
NPAKTHYECKUX HABBIKOB DPELICHUS MATEMaTHYECKUX M (U3UYECKUX
3amau (I1K-4);
-CIIOCOOHOCTBIO TPEACTABIATh PE3yNbTaThl CBOEH pabOTHl B
YCTHOH M THUCHbMEHHOW (oOpMe B COOTBETCTBHM C HOpPMaMH U
IpaBUJIaMHU, IPUHIATHIMU B IpodeccnoHanbHoM cooliectse (ITK-6);
3aureno (¢ | O6yuaronmiicst nposiisier kommerenuuu OIIK-1; OIIK-2; OIIK-3
36-61 npouenypoit | OIIK-4 OIIK-6, 1o He B TOTHOM 00beMe BXOJSIINX B MX COCTAB
caauu jerictBuil. OOyyaromuiicst MOXKET JIOMYCTUTh HEKOTOPbIe HETOYHOCTH,

IIpuioxenne 3
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3a4era) HEerpyOble OLIMOKH, 3aTPYIHATHCS B U3JI0KSHUH MaTepUaa, HO IPaBUIbHO
OTBEYaTh HA 33J]JaBaEMbIC €My BOITPOCHI.
Mmenee 36
6aiia He 3auTeHo | Kommereniun He chopMUpoBaHEbI

«3aumeno» BbICTaBISETCS O0O0ydJarolmeMycs,

MNPpOACMOHCTPUPOBABIIEMY ITOJITHOC, BCECTOPOHHCC, OCO3HAHHOC IIPABUJIIBHOC 3HAHHC

nporpaMMHOTIO MaTtepuajia W H3JIOKHUBIICMY OTBET JIOTUYHO, TI'PaMOTHO, Y6€I[I/IT€J'II>HO, TOTOBOTO K I[EU'IBHCﬁHICMy HpO(l)eCCI/IOHaJ'II)HOMy

COBCPIHICHCTBOBAHMUIO.

HpI/I OTBETC O6y‘-IﬁIOHIHI>iCSI MOJKCT NOIMYCTUTb HEKOTOPBIC HCTOYHOCTH, H€FPY6I>I€ OHII/I6KI/I, 3aTPYAHATBCA B CaMOCTOSTCIBHOM H3JIOKCHUHN
Marcpuaia, HO MPaBUJIbHO OTBCYATHL Ha 3aJaBAC€MbIC €MY BOIIPOCHI, B PE3YyJIbTAaTC HABOJAIIMWX BOIIPOCOB C IOMOIIBIO MPCIOJAABATCIIA UCIPABJIATH

JOMYIICHHBIC OIIMOKH ¥ HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABICHO OOyyaroumeMycs, OOHApPYXHUBIIEMY HEMOJHOE, HEOCO3HAHHOE 3HaHHWE Y4eOHO-IPOrpPaMMHOTO
MaTtepuana, JIOMyCKaloleMy rpyobie OmHOKH, HECTIOCOOHOMY CaMOCTOSATEIbHO H3JIOKUTH OTBET HAa BOMNPOC, OTBEYAIOIIEMY HENPAaBUIBHO WM HE
JAIONIEMy OTBET Ha 3aJaHHBIE BOMPOCHL. J[eMOHCTpUpyeMblii ypOBEHb 3HAHUN HE MOXET OBbITh MPU3HAH JOCTATOYHBIM IS MPOdECCHOHATHHOU

JACATCIIBbHOCTH.
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