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1 Iean u 3a7a491 0CBOEHHS TUCHUILIHHBI.

[Iporpamma nmuUCHMIUIMHBI cOcCTaBieHa Ha ocHoBe TtpeboBanuii OI'OC BIIO mo
Hanpasienuto nmoarotoBku 04.03.01 Xumwus. Ipeanasnauena anst OakanaBpoB, 00y4aromuXcs
1o nporpammam «Heopranuueckas XUMus U XUMUSL KOOPAWHALMOHHBIX COEIUHEHUI», « XUMUs
OKpY’KalolIel Cpebl, XUMHUYECKast SKCIIEPTH3a U SKOJIOTHYecKas 0e30MacHOCTh (TIepBBIiA TO)

HCJIL OCBOCHUA NJUCHUIIIINHBI: L[e.]'IBIO OCBOCHMS AVCHUILIMHBI ABJIACTCA TCOPETHUICCKAAL
Y TIPaKTHYECKask TOJITOTOBKA CTYIEHTOB [0 OCHOBHBIM (()yHIaMEHTAIBHBIM) pa3jiesiaM o0miei u
HeOpFaHI/I‘ICCKOﬁ XUMHUHU C YUETOM COBPEMCHHBIX TeHI[eHI_II/Iﬁ Ppa3BUTHA XUMHYECKOU HAayKH, 4TO
obecrieunBaeT pemeHue 3a1a4d Oy aymei mpopecCHoHaIbHON ASSITEITLHOCTH.

33[{3‘11/12 3az[aanI/I HeopFaHquCKOﬁ XUMUH ABJEKOTCA U3YUCHUC!

- COBPpCMCHHBIX HpeHCTaBHCHI/Iﬁ O CTPOCHHUHU B€HICCTBA, O 3aBUCUMOCTHU CTPOCHHUA U CBOMCTB
BCIICCTB OT IIOJIOXKCHHUA COCTABJIAIOIINX X 3JICMCHTOB B HepHOILH‘IGCKOﬁ CHUCTEMEC U
XapakTepa XHUMHYECKOM CBA3H,
- IpUPOAbl XUMHUYCCKUX peaxunﬁ, HCIIOJIB3YCMBIX B IMTPOMU3BOJACTBC XUMUUCCKHX BCUICCTB U
MaTCpraJIOB, KHHECTUYCCKOI'O U TCPMOANMHAMUYCCKOT'O ITOAXO0J0B K OITMCAHUIO XUMHUUCCKUX
MponecCoOB C LCJIbIO OIITUMHU3ALUA YCJIOBI/Iﬁ ux HpaKTI/IT-IGCKOf/'I pcanursanuu;
-BO)KHEHIIINX CBOMCTB HCOPraHNMYCCKUX COG,Z[I/IHGHI/H‘/‘I nu BaKOHOMepHOCTefI X NBMCHCHUS B
3aBUCHUMOCTH OT IIOJIOKCHHA COCTAaBJMIIOIIUX HNX 3JJIEMCHTOB B HepI/IOIII/ILIeCKOf/'I CHUCTEME.
HOI[FOTOBK& cricquajamucTa YAOBJICTBOPAOLICTO Tpe6OBaHI/I${M HpO(beCCI/IOHaJILHOFO
cranaapra «llemaror (megarormyeckasi NEATEIBHOCTh B c(epe AOLIKOIBHOTO,
HayaJbHOrO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooO1ero oopa3oBaHUs)
(BocnuTaTeNb, YUMTEIb)» YTBEPKIAEHHBbIM mpukazom Muntpyaa Poccum ot 18

okTsa0ps 2013 r. N 544n

2 Mecto aucuuiuinabl B crpykrype OOII BITO

JlucuumrHa OTHOCUTCA K 00s13aTenbHoM yactu yueOHoro mukina — b1.0.06.01 moxynb
«XMMHSI» U OCHOBBIBAETCSI HA 3HAHUAX, HABBIKAX M YMEHUSAX, IPUOOPETEHHBIX B PE3yJIbTAaTE
OCBOEHUS XMMUH, (PU3UKU U MATEMATHKH B CPEAHEH MIKoe. Y CIENIHOMY OCBOSHHIO
JUCLUIUIMHBI COMTyTCTBYET NapajljIelIbHOE U3ydeHHe (PU3UKHU U MAaTEMaTHKH Kak 0a30BbIX
€CTeCTBEHHOHAYYHBIX JUCIUIUINH.

N3yuenne qucuuiuinnel «Heopranuueckast XMMHs» Kak MPEALIECTBYIOIIENH COCTABIIAET

OCHOBY JAJIbHEHUIIETO OCBOEHHS CIEIYIOIUX JUCHUILINH: « «Pu3ndeckas U KOJUIOMIHAS
XUMHA», «AHAIUTHYECKAs XUMUS).

N3yuenne naHHOW IUCHUIIIMHBI HAMPABIEHO HA OCBOCHHUE OOOOIICHHBIX
TPYIOBBIX (DYHKITHI
IIC «Ilemaror (memaroruueckas JeATCIBHOCT B c(epe JTOMKOIBHOIO,
HayaJbHOrO OOIIEero, OCHOBHOTO OOIIEro, CpeaHero ooOmiero oOpa3oBaHUs)
(BocnMTaTeNb, YUMTENb)» YTBEPKIAEHHBIM mnpukazoM Muntpyna Poccun ot 18
okTsa0pss 2013 1. N 544 OTD - [Ilemaroruueckas AesATEILHOCTb IO
MPOCKTUPOBAHMIO U pealin3aliui 00pa30BaTEILHOIO Mpoliecca B 00pa3oBaTEIbHbIX
OpraHU3aIMsIX JOIIKOJBHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO 0OIIIET0, CPETHETO
oO1iero oOpazoBaHus



R} TpCﬁOBaHHH K pe3yjJabTaTaM OCBOCHHUSA COACPKAHUA TUCHUITJIMHDBI
3.1.2s1eMeHTBI 0011eKYIbTYPHO-TIpO(eccuoHabHbIX KomnereHuui (OIIK),
¢GopMupyeMbIX JAHHOH M CIUTIINHOM
OIIK-1. CiocobeH aHaIM3upOBaTh M HHTEPIIPETUPOBATH PE3YJIbTAaThl XUMUUECKHUX
HKCIIEPUMEHTOB, HAOIIOACHUN 1 N3MEPEHUI

OIIK-2. CnocoGeH mpoBOAUTh C COOTIOIEHUEM HOPM TEXHHUKH 0€30MacHOCTH
XUMHUYECKHUM SKCIIEPUMEHT, BKIIIOUasi CHHTE3, aHaJIU3, U3yUYE€HUE CTPYKTYphI U CBOIMCTB BEILIECTB
U MaTepHuasoB, UCCIIEOBAHHE MTPOLIECCOB C UX YYacTHEM

OIIK-3. Cioco0GeH MpUMEHATh paCUeTHO-TEOPETUIECKUE METOIBI ISl N3yUCHHS
CBOICTB BEILIECTB U MPOIIECCOB C UX YYACTHEM C UCIOJIB30BAHUEM COBPEMEHHOM
BBIYUCIUTENIEHONU TEXHUKU

OIIK-4. Crioco6eH miaHupoBaTh PabOThl XUMHYECKOM HAIPaBIEHHOCTH, 00pabaThiBaTh
Y MHTEPIIPETUPOBATH MTOJIyYE€HHBIE PE3YJIbTAThl C UCIIOJIb30BAaHUEM TEOPETUYECKUX 3HAHUM U
MPAKTUYECKUX HAaBBIKOB PEIICHUS MATEMAaTHUECKUX U (PU3NUECKHX 33724

OIIK-6. CriocobeH npeacTaBisiTh Pe3yabTaThl CBOCH PaOOTHI B YCTHOW U MTMCHbMEHHOM
¢dbopMe B COOTBETCTBUH C HOPMaMU U TIPaBUIIaMU, IPUHATHIMU B TPO(eccCHnoHATbEHOM
coo01ecTBe

3.2.Pe3yabTaTsl 00pa3oBanusi, GopMuUpPyeMoOro JaHHOH JMCUMILINHON
3.2.1.B pe3yabTaTe 0CBOCHHS AUCHUILIMHBI 00YYAIOUIUIICS 10JIKEH 3HATD!

-OCHOBBI COBPEMCHHBIX TGOPI/If/'I B o0yacTn HCOpFaHquCKOﬁ XAUMHH U CHOCOOBI UX IIPUMCHCHU
JUISl PELIeHUs] TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4 B JIFOOBIX 00JIaCTSIX XUMUHY;

-OCHOBHBEIC TOHATHA U 3aKOHBI XUMUH, TCPMUHOJIOTHIO 1 HOMCHKJIATYPY Ba)KHEHIITNX
XUMHUYECKHX COEIMHEHUI;

- COBpCMCHHBLIC MPEACTABIICHUA O CTPOCHUN aTOMOB, MOJICKYJI U BEHICCTB B PA3JIMUYHBIX
arperaTHbIX COCTOSHUSAX;

- IPUPOY U THUIIBI XUMUYECKOM CBS3H;

- METOAOJIOTHIO TPUMEHEHHS TEPMOIMHAMUYECKOT0 M KHHETUYECKOTO M0/IX0/I0B K ONMHUCAHUIO
XUMHYCCKUX IMMPOLECCOB,

- cnenu UKy CTPOEHUS U CBOWCTBA KOOPIMHALIMOHHBIX COEAMHEHHI;

-XapaKTEPUCTUKY IJIEMEHTOB U UX BAXKHEHUIIUX COCTUHEHHUI,

- 3aKOHOMEPHOCTH U3MEHEHUS (PU3NKO-XUMHUECKUX CBOMCTB MPOCTHIX U CI0XKHBIX BEIIECTB B
3aBUCUMOCTH OT ITOJIOKEHHS COCTABIAIOIINX UX 3JIEMEHTOB B HepI/IO,Z[I/I'-IeCKOI\/'I CHUCTEME,

- OCHOBHBIE NTPaBHUJIa OXPaHbl TPY1a U TEXHUKU O€30MaCHOCTH PU paboTe B XUMHUECKON
naboparopuu

3.2.2.B pe3yabTare 0CBOCHUSI JUCHHUILINHBI 00y4aIOIIHIICH JOKEH YMETh:
-CaMOCTOSTEIbHO CTaBUTh 33/1a4y MCCIEIOBAHNS B XUMHUECKUX CUCTeMaX, BBIOMPATh
ONTUMAJIBHBIC ITYTH U MCTOAbI PECIICHUA HO)IO6HBIX 3aaa4 KaK OKCIICPUMCHTAJIBHBIX, TaK U
TEOPETUYECKHX;
-00CyX/1aTh pe3yJIbTaThl UCCIIEIOBAaHUM, OPUEHTUPOBATHCS B COBPEMEHHOM JTUTEpaType 1Mo
HEOPraHMYECKON XMMUH, BECTH HAyYHYIO AUCKYCCHUIO 10 BOIIPOCaM HEOPTaHMUYECKON XUMUHU.
pa6OTaTI) C XUMUYCCKHMHU PCAKTHUBaAMU, PAaCTBOPUTECIIAMU, J'Ia60paT0pHI)IM XUMHUYECKUM
o0opyaoBaHUEM;
- IPOU3BO/IUTh PACUEThl, CBSI3aHHBIE: C IPUTOTOBIEHUEM PAaCTBOPOB 33JaHHOM KOHIIEHTPALIUH,
OonpeaACICHUEM TCPMOJUHAMUYCCKUX U KHHCTUUCCKUX XAPAKTCPUCTUK XUMHNYCCKUX ITPOLCCCOB,
OIpe/IeIIEHNEM CTEXHUOMETPUH XUMUYECKUX peaKLHii, OnpeielIeHneM yCIoBUil 00pa3oBaHus
0CaJIKOB TPYIHOPACTBOPUMBIX BEIIECTB U AP.;
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- MCII0JIB30BATh IPUHLIUI IEPUOANYHOCTH U [lepuoanueckyto cucremy ais IpeacKa3aHusl
CBOMCTBA IIPOCTHIX U CJIIOKHBIX XMMHUYECKUX COCIUHEHUN U 3aKOHOMEPHOCTEN B X U3MECHECHUY;
- IPOBOJIUTH MPOCTON Y4eOHO-UCCIEI0BATEIBCKII SKCIIEPUMEHT HAa OCHOBE BIIAJICHUS
OCHOBHBIMH IIPHEMaMU TEXHUKH padoT B 1abopaTopuy;

- IPOU3BO/IUTH OIICHKY MOTPEIIHOCTEH pe3ybTaToB (PU3UKO-XUMHUYECKOTO IKCTIEPUMEHTA;

- 0OPMJIIATH pe3yJIbTaThl SKCIEPUMEHTAIBHBIX U TEOPETHUECKUX padoT, POpMyIUPOBATh
BBIBO/JIBI.

3.2.3.B pe3yabTare 0CBOCHUSA IUCHUILIMHBI 00Y4aIOMIUIiCS J0/KEH BJIAIeTh:
-OCHOBHBIMU TPUEMaMHU IPOBEICHUS (PU3UKO-XUMUYECKUX U3MEPEHHIA;
-METOJIaM1 KOPPEKTHOM OIICHKU MOTPEITHOCTEH MPY MPOBEACHUN XUMHYECKOTO SKCIIEPUMEHTA;
- TGOpeTI/I‘IGCKI/IMI/I MeTOAaMU OITMCAHUSA CBOI>’ICTB HpOCTbIX U CJIOKHBIX BECIICCTB HAa OCHOBC
3JICKTPOHHOTO CTPOEHUS UX aTOMOB U MoIoKeHus B [leproandeckoil cucTeMe XUMHYSCKUX
3JIEMECHTOB;
- OKCIIEPUMEHTAIBHBIMA METOJIAMHU OTIPEICTICHUS XUMUYCCKUX CBOMCTB 1 XapaKTEPUCTUK
H€0pFaHI/I‘-I€CKI/IX COCﬂHHCHHﬁ.

B cooreerctBMM ¢ npodeccuonanbubivM - crangaptom  «llemaror (memaroruueckas
JESATEILHOCTh B cpepe JOMIKOIBLHOTO, HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO,
cpenHero oOmiero oOpa3oBaHus) (BOCIUTATENb, YYHUTENb)» YTBEP KICHHbBIN
npukazom Muntpyna Poccun ot 18 oxtsabps 2013 r. N 544n Td - A/01.6
Oo6menenarornyeckas ¢ynkiusg, A/02.6 BocnurarenbHas nesarenbHOCTh, A/03.6
PazBuBaromas  nmesrensHOcTh, B/03.6 Ilemarormueckass AesATEIbHOCTh  I10
pean3anuy TporpaMM OCHOBHOTO M CPEIHET0 00IIero 00pa3oBaHUs

4 CopepxaHue U CTPYKTypa IUCHUIUTMHBI «Heopranudeckass XUMHUS» nepeueHs OUeHOUHbIX
cpeocme u konmponupyemvlx komnemenyuii: OIIK-1; OIIK-2; OIIK-3 OIIK-4 OIIK-6.

4.1 Conepxanue pa3e/ioB AucHUIHHbI (JIeknus)

Taoauua 1. TeMbl JeKIUOHHBIX 3AHATHI

No Hanmenos Conepxanue pazzena Kon Haumeno
pas- aHue KOHTPOIUPY BaHuUe
nena azzena o OLICHOYHO

(fao,uynn) cMon ro
KOMIICTCHIIN cpeacTBa
u (unu ee
4acTH)
1 2 3 4
1. lIpeamet u 3aga4yu XxuMuu. MecTo XMMHHU B CHCTEME OIIK-1;
«Xumus ecTecTBeHHBIX HayK. [Ipenmet u 3anaun xumMuu. OCHOBHBIE OIIK-2; Kosmmok-

1 Kak HayKa. | 3aJa4u COBpEMEHHOW HeopraHmdeckoi xumuu. COBpeMeH-HbIe OITK-3: BUYM,
CrpoeHne | HampaBJICHHS Pa3BUTHA XMMUYECKOH Hayku. XuMudeckas popma ’ KOMIIbIO-
BEIIIECTBA» | JBIKEHUS MAaTepUU. XUMHsI KaK CUCTEMa 3HAHWHA O BEIECTBaX — OIIK-4; TEpHOE
CoBpeMeH | MX COCTaBe, CTPOEHHH U XUMMYECKOH CBA3M. OIIK-6 TECTHPO-
HbIE 2. AToMHO-MOJIEKYIsAPHOE yaenne. OCHOBHBIC XUMUYCCKUE BaHHE
MPOOJIEMBI | TOHSATHUS: aTOM, MOJIEKYJIa, IIPOCTOE BEIIECTBO, XUMHUECKOE
HEOpraHuy | coeAMHEeHHEe. XUMHUECKU aeMeHT. 30Tomnbl. ATOMHas U
ec-Koi MonekynsapHas macca. Moib, MOJISIpHASI Macca, MOJISIPHAS
XVMUH. KOHLEHTpaLKs BEIIECTBA.

OcHOBHBIE 3aKOHBI AaTOMHO-MOJIEKYJISIPHOTO YUSHHUSI. 3aKOHBI:
COXpaHEeHHS, KPaTHBIX OTHOIIECHHH, IIOCTOSHCTBA COCTABA,
00BEMHBIX OTHOIIIEHUH. 3aKOH ABOTaapo. 3aKOH SKBUBAJICHTOB.
CoennHEeHNS IOCTOSIHHOTO M IEPEMEHHOT0 COCTAaBa.

T"azoBbIe cucteMsl. I'a3oBbIe 3aKk0oHBI. M aealbHBIN ras.
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VpaBuenue Menneneesa — Knanelipona. [lapuuanbHoe naBienue
rasa B CMECH, OTHOCUTEIIbHAS INIOTHOCTB T'a30B.

3. CTpoeHuUe aTOMA M JIEKTPOHHBIX 000J104€K aTOMA.
OKCIepUMEHTaIbHBIE OCHOBBI COBPEMEHHON TEOPHU CTPOCHHUS
aToma. Slnpo u snextpoHHas obonouka. [Tmanerap-Has monens
aToMa M nocTyinatel bopa, mpoTuBopeuns Moaesu.

JlyanusMm B noBeZieHUU MUKpouacTull. BonHoBas npupoaa
3JI€MEHTapHBIX YacTHll. Y paBHeHUe Ae bpoiins, npuHuun
HeomnpeneneHHocTH [ eitsenoepra. KBanroBomexanuueckas
MoJIeNIb aToMa Bofiopoaa. Boianosoe ypasuenue Illpenunrepa.
BoustHOBast hyHKIMS 1 3JIEKTPOHHAS IUIOTHOCTH JIEKTPOHOB B
aTtoMme. PanuansHoe U yrioBoe pacipeneieHue JEeKTPOHHON
IUIOTHOCTH B aTOME.

KBanTOBEIC ynica. ATOMHBIE OpOUTAIH. DHEPreTHIESCKIEe
YPOBHH 3JIEKTPOHA B aToMax. Bux s-, p-, d-, f- aTomHBIX
op6wuraneit. [Ipranun [Taymu. [Ipasuno XyHaa u mopsaok
3aI0JHEHHS aTOMHBIX opOuTanei. [IpuHIMn HanMeHbIIeH
sHepruu. [IpaBuna Kieukosckoro. [Tonstue 00 3dpexTnBHOM
3apsze Aapa aroMa. DKpaHUPOBaHUE 3apsaa spa AEKTPOHAMU.
4.Ilepnoanyeckuii 3axoH u Ilepuoauyeckas cucrema
XHMHYEeCKHX 3J1eMEHTOB ¢ TOYKH 3pEHHsI TEOPUH CTPOCHUS
aTroma. [IepuoANYHOCTL CBOMCTB 3JICMEHTOB.

Oco0eHHOCTH 3al0JTHEHHS 3JIEKTPOHAMH aTOMHBIX OpOHTanei u
(hopMupoBaHHe IEPHOAOB. S-, p-, d-, f~3IEMEHTHI U UX
pacroiokeHue B nepuogudeckoi cucreme. CtpoeHue
3JIEKTPOHHBIX 000JIOYEK IEMEHTOB H UX IIEPUOJHIHOCTb.
I'maBHBIE ¥ MOOOYHBIE TOATPYTIBL. PasnuuHble hopMbl TabIHI
HNEPUOIUIECKON CUCTEMBI. I1epHOJMYHOCTh CBOMCTB aTOMOB.
Panuycsl aroMoB 1 noHOB. OpOuTtanbHbie U 3 dheKTHBHbIE
panuycel. I3MeHeHne aTOMHBIX ¥ HOHHBIX PaJHyCOB IO TIEpHOIaM
u rpynnaM. Dddektsl d- u f~cxatus. IOHN3alMOHHBIN TOTEHIIAAI
U €T0 U3MEHEHHUE 10 TeproAaM U rpymnmnaM. GakTopsl,
OTIpeIeNAONIHEe BeIHINHY HOHH3AIIMOHHOTO MTOTEHITHAIA.
CpOACTBO K 3JIEKTPOHY U €T0 W3MEHEHHE 110 TIEPHOAaM U IPyIIaM.
DaKTOPBbI, ONPEAECIAIONINE BETUYUHY CPOJCTBA K IIEKTPOHY.
[TonsiTre 06 3neKTpoOTpHUIATENIb-HOCTH AteMeHToB. [lkana
ITonunra. M3MeHeHNe BENUYHH JIEKTPOOTPULATEILHOCTH
3JIEMEHTOB 10 EPUOAAM U IPYIIaM.

Ileproan4HOCTE XUMUYECKUX CBOMCTB 3JIEMEHTOB, IPOCTHIX
BEIIIECTB ¥ XMMUYECKHUX COeMHEHNH. BToprudHas nepuoaudHoCTh
U €€ NPOsIBJIICHUE B CBOMCTBAxX 3y1eMeHTOoB IV u VI nepuonos.
W3MeHeHne BaJIeHTHOCTH 10 TieprojiaM U rpymnmnam. M3meHeHue
CBOWCTB 3JIEMEHTOB I10 IEPHOJIaM U TPYIIIaM B 3aBUCHIMOCTH OT
CTPYKTYPBI BHEIIIHUX U TPEBHEIIHNX MIEKTPOHHBIX 000JI09eK 1
paauycoB aTOMOB. MI3MeHeHHe XUMHUYECKOW aKTUBHOCTH METAJJIOB
U HEMETAJUIOB 110 MepHoAaM U rpynnam. M3MeHeHne KUCI0THO-
OCHOBHBIX CBONCTB OKCUA0B U F'MJIPOKCUIOB 110 NIEPHOAAM U
rpynnam.

5. XumMudeckasi CBSI3b H CTPOCHHE MOJIEKYJI, BATCHTHOCTb.
BsanmopeiictBue atomoB. [Ipuannbl 06pa3oBaHuss XUMHYECKON
cBs3u. [Ipupona xumuueckoi cBsizu. Momnekyina Bogopoaa u
METOJIBI €€ OTIMCAHMS.

KsanToBoMexaHmuecKkas TPaKTOBKAa MeXaHM3Ma 00pa30BaHUs
CBSI3M B MOJIEKyJe Bojopoaa. OCHOBHBIE THITBI XHMHUYECKOI CBSA3H:
KOBaJICHTHAs (HEMOJISIPHAs U MOJISIpHAs), HOHHAS, METaJUINIeCKasl.
MexaHu3MBbI 00pa30BaHU KOBAJICHTHOU cBs3u. OO0IIHe
0COOCHHOCTH MEXaHNW3Ma 00pa30BaHMs KOBAJCHTHBIX 1 HOHHBIX
cBsizeil. OCHOBHBIC TIOJIOKCHUS TCOPUU BaJICHTHBIX cBsizeit (BC).
OcobeHHocTH 00pa30BaHUs CBA3CH MO TOHOPHO-AKLETITOPHOMY
MexaHu3My. HachllaeMocTs U HalpaBIeHHOCTh XUMUYECKOI
cBs3U. MHOTOLIEHTPOBAs CBSI3b.

BaneHTHOCTh XUMHUECKHX 3JIeMeHTOB. McTopus pa3Burus
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MOHSTHUS BaJCHTHOCTH. Pa3inyHble TPAaKTOBKH HOHITHS
BaJICHTHOCTH B COBPEMEHHOW XMMUH. BadeHTHOCTH ¢ MO3HIUI
teopuu BC. BaneHTHOCTS s-, p-, d-, f~31emenTOB. [locTosTHHAS 1
IepeMEHHas BaJICHTHOCTH. BaeHTHOCTD U CTETIEHb OKHMCICHUS
aTOMOB 3JIEMEHTOB B HX COeAMHEHUAX. KOOpIMHAIIMOHHOE YUCIIO
XUMMYECKH CBA3aHHOTO aTOMa KaK XapaKTepUCTHKA,
JIOTIOJTHSIOIAs BAJICHTHOCTb.

OnuHOYHBIE U KPaTHBIE CBSA3U. G- U T-Pa3HOBUIHOCTH
KOBaJICHTHBIX CBs3eil. OTHOCUTENbHAS YCTOMUUBOCTD (p—p)T- U
(p—d)n-cBszeii. KonnuecTBeHHbIE XapaKTEPUCTUKU XUMUYECKUX
cBazelt. [lopsaok cBsa3u. DHeprus cBsi3u. [lInHa CBA3M.
BanentHsiit yroi. 3¢ hexkTuBHBIE 3apsapl XUMIUECKH CBSI3aHHBIX
aTOMOB M CTEIIEHb HOHHOCTH CBSI3H. J{UTIOJILHBII MOMEHT CBS3H.

CreneHp HOHHOCTH CBSI3H KaK (QYHKIUSA Pa3HOCTH
3JIEKTPOOTPHULIATEIEHOCTEH B3aMMOJCHCTBYIOINX aTOMOB.
JunonabHBI MOMEHT MHOTOaTOMHOM MOJIEKYJIbl. DaKkTOPHL,
OTIPEEIAIONINE BETHINHY AUMOIEHOTO MOMEHTa MHOTOATOMHOM
MOJICKYJIBI.

Konuenuust rubpuan3anyy aToMHbIX opOuTaneit u
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ 1 HOHOB. OCOOCHHOCTH
pacrpezeneHus 3JIeKTPOHHON
IUIOTHOCTH TMOPHUIHBIX opOuTanei. [Ipocreiiiye THITbI
THOpMAU3ALHUH: sp, sp*, sp°, spd, sp3d*. T'nOpuamsanmus ¢
ydacTHEM HEMOJETICHHBIX 3JIEKTPOHHBIX nap. [IpocTpancTBeHHAs
KOH(HUTYpanys MOJICKYI U HOHOB THIA AX>, AX3, AX4, AXs, AXs,
AX7. Teopus OTTaNKMBaHUS 3JIEKTPOHHBIX Nap BaJICHTHOH
000JI0YKN ¥ IPOCTPAHCTBEH-HASl CTPYKTYPa MOJIEKYIL.

Konnennus mossipu3anuy HOHOB. TpakTOBKa MOJSPHBIX CBSI3EH
COTJIACHO KOHLIETIINH NOISPU3aii HOHOB. JIOKann30BaHHBIE U
JIIOKAJIN30BAHHBIE CBA3U. Tpex- U MHOTOIIEHTPOBBIE CBS3H.
Jlenokanu3zanus T-31eKTPOHHON TIIOTHOCTH B MOJIEKyJie OeH301a,
rpaduTe, HOHaX KUCIOPOACOIEPIKAIINX HEOPTaHMIECKUX KUCIIOT.
OJ1eKTPOHHOAC(DUIIUTHBIE U AJIEKTPOHHON3OBITOUHBIE MOJIEKYJIBI.
IIpocTpancTBeHHAs KOHPUTypays MOJIEKYTI U HOHOB
KHCIJIOPOACOIEPIKAIINX HEOPTaHNIECKUX KUCIIOT.

Teopust MmonekysipHbIX opourtaneir (MO JIKAO). OcHOBHBIC
nosoxeHust reopun MO. DHepreTudeckne JuarpaMMsl.
CeszpiBatoniye 1 paspbixisitomiue MO. DHepreTuueckue
JquarpaMMbl MO JIByXaTOMHBIX MOJIEKYJI 3JIEMEHTOB BTOPOTO
Mepuofa. 6- U T-MOJIeKyJISIpHbIe opbuTanu. OTHOCUTEIbHAS
YCTOIUMBOCTH IBYyXaTOMHBIX MOJIEKYJI M COOTBETCTBYIOIINX
nonoB. CpaBuenue teopur BC u MO. Xumudeckast cBsi3b B
gactunax H,, Hy" 1 Hy™ ¢ mosummii metonos MO u BC.

Honnas cBs3b u ee coiicTia. [lonsipuszanus nona B
aneKTpudecKoM rone. [lomsapusyeMocTs 1 moJsipu3yomiee
JeiicTBue HOHOB. I13MeHeHne B epruoax U rpymnmnax.
BsauMopelicTBie HOHOB B KPUCTANIMYECKOM peleTke. DHeprus
HMOHHOW KPHUCTAIIITMUECKON PELIETKH, BIUSHIE Pa3MEPOB U
3aps10B HOHOB.

Mertammmueckas CBs3b. DIIEKTPOHHOE CTPOCHHUE METAIIIOB C
no3unuu MO JIKAO. BaneHTHbIE 91€KTPOHBL, JEKTPOHHBIN Ta3.
OcHOBBI 30HHO# Teopun. CBA3b B MeTaJUIaX, HOITYIPOBOJHUKAX H
TRJIEKTPUKAX.

XuMI4IecKast CBA3b U THITBI KPHCTAIIOB. J{eeKTh
KpUCTAJUTMYECKOH petieTku. TBepable pacTBOPHI.

6. MexmoJiekyJisipHoe B3aumoseiictsue. Cunsl Ban-nep-
Baanbsca. OpreHTaloHHOE, HHAYKIIMOHHOE 1 JUCIIEPCHOH-HOE
B3auMojieiicTBus. DaKTOPBI, ONPEAEIIAIONINE YHEPTUIO
MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBHUSI.

Bognopoanas cBs3s. [Ipupoga BogopoaHoii cBsi3y, ee
KOJINYECTBEHHBIE XapaKTEPUCTUKU. MexX- U BHYTpHU-
MOJIEKYJIsIpHasi BOJOPOAHAs CBsi3b. BogopoaHas cBsA3b MEXIY




9

MOJIEKyJIaMH ()TOPOBOIOPOAA, BOJBI, aMMHAKa M CIIUPTOB.

Brustare BoIOpOTHOT CBSI3M HA (QH3MUECKUE CBOMCTBA
BEIIIECTB C MOJICKYJISIPHOM CTPYKTYpoil. Obmre 0coOeHHOCTH
(hU3MUECKHUX CBOHCTB MOJIEKYJISIPHBIX KPUCTAJIJIOB B CPABHEHUH C
HMOHHBIMU ¥ aTOMHBIMU KPHUCTAJIIIAMH.

Coenunenus BkmoueHus. KnarpaTtHele coequHeHUs.
Kpucrannuueckoe coctosHue BelecTsa. JleneHue KpUcTamIioB Mo
TUILY CBSI3U: aTOMHBIE (KOBAJICHTHBIE), HOHHBIE, METAIITMUECKHE,
MOJICKYJISIPHBIE.

@DaKTopBl, ONpeeNAoNIe TEMIIEPATY Py IUIaBICHUS HOHHBIX,
ATOMHBIX U MOJIEKYJISAPHBIX KPUCTAJIOB. 3aBUCUMOCTb
(hM3MIECKHUX CBOMCTB BEIIECTB C MOJICKYJIILIP-HOH CTPYKTYpOH OT
XapakTepa MeKMOJIEKYIIPHOTO B3aUMOJEHCTBUS. TeMmepaTypsl
TUIABJICHUS M KUIIEHUS B PSIaX BELMIECTB CXOIHOIO COCTaBa,
00pa30BaHHBIX JIEMEHTAMH OZHON MOATPYHIBL. TemIoTsl
(ha30BBIX MEPEX0JIOB.

7.CoBpeMeHHbIe IP00OJIeMbl HEOPTAHMYECKOH XUMMU.
Mertannooprasuueckast 4 CynpaMoJIeKyJIsIpHas XUMUsI-XUMUS
MOJIEKYJISIPHBIX aHCcaMOJIeit 1 MOJIEKYJISIPHBIX CBS3EH.
HOHI/IMOHeKyﬂﬂpHHe CUCTEMBI U UX MTOJTYUCHHC. CenexTUBHOE
CBSI3BIBAHHE MOJIEKYJI B CYNIEPMOJIEKYJIBL.

XUMHUs HECTEXUOMEPHUYECKUX coequHeHuii. Heopranunuec-kue
MaTepHuansl. HaHoMaTepualibl 1 HAHOTEXHOJIOTHH.
buoneoprannyeckas XUMusl.

OCHOBHEIE
3aKOHOMEp
-HOCTH
po-
TEKAHUS
XUMHAYECK
Hux
TIPOLIECCOB
»

8. Ocnoevt xumuueckoit mepmoounamuku. JHEPTeTUUECKHE
XapaKTEePUCTUKN XMMHUYECKHX PEaKknuii.

[lepBoe HawyanO TepMOAMHAMUKY. BHYTpeHHSAS 3HEpTHs
BemecTBa. [IpeBpammenns 3Heprun 1 padoThl B XUMHIECKUX
npoueccax. 3aKoH coxpaHeHust sHeprun. Tepmoxumust. [Tonsrue
00 >HTAIBIUHN. DHAO-U HK30TEepMHUUECKHE peakuy. 3akoH ['ecca u
crnencTBre u3 Hero. CTaHIapTHOE COCTOSTHHUE U CTaHIapTHAs
SHTAIBNHNSA 00pa30BaHMA BemlecTBa. PacueTs! TemIoBEIX 3P dexToB
peaxuid. DHTAIBNNA aTOMHU3AIMH BEIIECTB U YHEPTUS CBSI3U B
MHOT'0aTOMHBIX MoJieKynax. [{uki bopHa - I'abepa. Ipuammn
beptio - TomncoHa.

Bropoe Hauano Tepmoannamuky. IloHsTHE SHTpOTIHY.
VYpasuenue bonbumana. Mi3mMenenue sHTponuu mpu GpazoBbIX U
XMMHUYECKHX NpeBpamieHusIx. CTpeMiieHne K MaKCUMyMy
SHTPOINHU B N30JIMPOBAHHBIX CUCTEMAaX KaK XapaKTepUCTHKA
BO3MO>KHOCTH CaMOIIPOU3BOJIEHOTO NMpOTeKaHus peakiun. OneHka
3HAKa U3MEHEHHUS SHTPOIIMH B XUMHUYECKHUX PEAKIIHSX.

Oueprus [m66ca. YmenbuieHue sneprun ['uboca kak
TEPMOJIMHAMUYECKUIM KPUTEPUI BO3MOXKHOCTU CaMO-
MIPOM3BOJIFHOTO MPOTEKAHMS ITPOIecca B 3aKPHITHIX CHCTEMAaX.
CrannaptHoe n3MeHeHune dHeprun [ mobca B peaxmuy.
3aBHCUMOCTH H3MEHEHHS YHeprun [ mb0ca oT Temmneparypsl,
JIaBJICHUS M KOHIIEHTPAIMHU pearnpyromux serects. OcoOeHHOCTH
NpOTeKaHus ra3o(asHbIX, XKHUJIKO-(a3HbIX, TBEPAOPA3HBIX
peakuuii. Posib SHTaNBNUIHOTO M SHTPONMHHOTO (HaKTOPOB B
OIpeIeIEHNH HAaIpaBJIeHUs IIPOLEcca.

9. Ocnoebt xumuueckoi Kunemuku. ' oMOreHHBIE U
rereporeHHsle peakui. CKOpoCTb XUMUYECKON peakIuy U
(hakTopsl ee onpenensronye. 3aBUCHMOCTb CKOPOCTH PEAKIIAN OT
KOHIICHTpAINH peareHToB. KnHeTnyeckoe ypaBHEHHE PEaKIINN.
Mmuorocraauitasie peakuuu. [TopsSa0K 1 MOJIEKYIIPHOCTH
pEaKIuH.

TlonsTre o Mmexanusme peakiuu. [lepexonHoe coctosHue, Uiu
aKTHBUPOBAHHBII KOMIUIEKC. DHEprus akTuBanuu. OakTopsl,
OIpeNeNAoNIIe BEIUUNHY SJHEPTUH aKTUBAIUK. DHepreTudeckas
Juarpamma peakiuu. Koopausara peaxkiyu.

BnusHue TeMnepatypsl Ha CKOPOCTb XMMUYECKOM peaknuu.
[pasuio Baur-T'od¢a. TemneparypHblii K03 GHUIMEHT CKOPOCTH.

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

Komnok-
BUYM,
KOMIIBIO-
TepHOE
TECTUPO-
BaHUE
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YpaBHeHHe AppeHuyca. Y paBHE-HUE 3aBUCUMOCTH CKOPOCTH
pEaKIMU OT TEMIEPATYPBI, SHEPTUH aKTUBALIMK U SHTPOIIUU
aktuBauuu. Pacnpenenenne Makcsemia - bonpimana.

Katanms u karanusaropsl. THrHOMTOpEI 1 HHTHOMpPOBa-HHUE.
Karanutuueckue anel. BnusHue katanu3aTopos Ha CKOPOCTb
XUMHUUECKO# peakin. OcOOEHHOCTH KHHETHKH Ta30(a3HBbIX,
KHUIKO(Da3HBIX ¥ TBEpA0]a3HBIX peakuid. MexaHU3MBbl
TOMOTE€HHOT'0 U TeTepOTreHHOro KaTanusa. ['oMoreHHsle u
reTeporeHHbIe KaTaluTH4deckue peakuuu. [IpomexxyTounsle
CTaJIU{ B TOMOTEHHBIX U F€T€POreHHBIX KaTaTUTHUECKUX
peakuusix. AncopOuus pusndeckas u xumudeckasi. [Tpupona
aJCOPOIIMOHHBIX CHII.

DOTOXMMHYECKHE U LENHbIE peakiuy. IIpupona akTHBHBIX
yactun. OCHOBHBIE CTaANU MPOTEKAHMS [ETTHBIX PEaKIH.
HepasBeTBneHHbIe U pa3BETBICHHBIE LIETTHBIE PEAKIIUU HA
npuMepe 00pa3oBaHMs XJIOPOBOIOPOA U BOJIBI.

10. Xumuueckoe pasnosecue. Odpatumsie 1 HeOOpaTUMBIE
xuMu4eckue peakuuu. CoCTOSHIE PaBHOBECHS M MIPUHIIUI
MHKPOCKOIINYECKON 00paTUMOCTH peakiuu. Kunernueckuii u
TEPMOANHAMHUYIECKUH MOJXOBI K OIMCAHUIO XUMHYECKOTO
paBHOBecus. KoHcTaHTa XMMHUYECKOTO PaBHOBECHS U pa3IMYHbIC
croco0sl ee BbIpaxeHus. CBsi3b KOHCTAHThI XUMHUYECKOTO
PaBHOBECHSI CO CTaHIApTHBIM U3MEHEeHHeM >Heprun [ nboca.
CMelieHne XUMHYECKOTO PABHOBECHUS IIPU U3MEHEHUH YCIIOBHIA.
IIpunnun Jle llatense.

OCHOBBI
XHMHUU
PacTBOpOB.
Peakinu B
BOJHBIX
cpenax.

p_
DIeMEHTBI
VIIA-IVA

rpyIIl.
bop.

11.006u4ue ceoiicmea pacmeopos. Pacmeoput nesnekmpo-
aumoe. Teopum pacTBopoB. PacTBopeHne Kak GU3HKO-
XUMHUYECKHH Tporiecc. VI3MeHeHne SHTaIbIINKI U SHTPOITUH PU
pactBopenuu BemiectB. ConbBaranus. Conbatbl. OcoObie
CBOMCTBA BOJbI Kak pacTBopurens. ['unparsl u
KPHCTaJJIOTHIPATHL.

Oo1mrue croiicTBa pacTBOpoB — Auy3ust 1 0CMOC.
OcMoTHUYECKOE AAaBJICHHUE U €r0 3HaUYeHHe. MeTOo/ bl ONpeieNeHus
MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BEIIECTB.

Kunkue pactBopsl. PacTBopuTens n pacTBOpsieMoe BELIECTBO.
PactBopumMocTs. HachleHHbIe, HEHACHIIIEHHBIE, IEPECHIIIEHHBIC,
pa30aBliCHHBIE ¥ KOHIICHTPUPOBAHHBIE PACTBOPHI.
B3anmogeiicTBre pacTBOPEHHOTO BEIIECTBA M PACTBOPHUTEIIS.
CocrosiHHE BelecTBa B pPaCTBOPE.

KoHueHTpanus pacTBOPOB U CIOCOOBI €€ BhIPKEHHUSI:
MaccoBas 107151, MOJIIPHOCTb, HOPMaJIbHOCTb, MOJISIIBHOCT,
MOJIBHAS AOJISL, TUTP.

3aKOHOMEPHOCTH PACTBOPHMOCTH Ta30B B KUAKOCTSIX, IBYX
KHJIKOCTEH, TBEPBIX BEUIECTB B )KUAKOCTAX. 3aK0oH [ eHpH.
BrusHue Ha pacTBOPUMOCTE IPUPOIHI KOMIIOHEHTOB,
TeMIepaTypsl U AaBieHus. [lepekpucTaminzanuy U 3KCTPaKIys.

JlaBneHue u cocTaB Iapa HaJl pacTBOpOM. 3aKoH Payus.
Kpucrannuzanus u kunenue pactsopa. Kpuockonus u
30ymockonus. VneanbHble U peajbHbIE PaCTBOPBHI.

12.PacTBOpPBI 3JIeKTPOJIMTOB. V30TOHNUECKHH KOO PHUITHEHT.
Boasble pacTBOPHI EKTPOIUTOB.

OIEeKTPOIUTHIECKAs TUCCOLUAIINS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOPUH IEKTPOIUTHUECKOHN TUCCONM-allnU. MexaHu3M
JICCOIMAIH. BirstHre IpUpO/IEI BEIECTBAa HA €r0 CIIOCOOHOCTh
K 3JIEKTPOINTHIECKON ANCCOIMAIINY B BOJHOM PacTBOPE.
T'uaparanus HOHOB B pacTBoOpe.

KucnotHo-ocHOBHBIE B3aUMOJIEICTBUS B pacTBOpax. Poib
pacTBOpUTENS B KUCIOTHO-OCHOBHOM B3alMOJAEHCTBHM.

PactBops! cinabbIx anekTponnToB. KoHCTaHTa U cTeneHb
JIMCCOLMAINY CJIabO0T0 3JIEKTPONINTA. 3aKOH pa30aBiieHHs
OcTBajbia.

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

Komnok-
BUYM,
KOMIIBIO-
TEpHOE
TECTUPO-
BaHUeE
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PacTBOpBI CHIIBHBIX 3MEKTPOINTOB. KaxyImasics cTeneHb
JMICCOIMAIINY CHIIBHOTO 3JIEKTPOINTA. AKTUBHOCTD U
ko3 PunneHT aktuBHOCTH. MoHHas cuia pactBopa. OCHOBHEBIC
MPECTABICHUS TEOPUH CHIIBHBIX 3JIEKTPO-JIUTOB (TEOpHH
Bpencrena u Jloypwu, JIstorca u ap.). [IpoToHHAs TEOPHS KUCIOT U
OCHOBaHHUH, IPOTOIU3 U NPOTONUTHUECKUE peakui. [IpoTomuTh
U anpoTOIHUTHL. POk pacTBOpUTENS B KUCIOTHO- OCHOBHOM
B3auMoJieiicTBuu. Cuiia KHCIOPOJ-COAEpKAIUX KUCIIOT U ee
3aBHCUMOCTh OT X COCTaBa U CTPOCHUS.

Bopa xak HOHU3UPYIOIUI pacTBOPUTENb. DNEKTPOHHOE
CTPOEHUE U CTPYKTYpa MOJEKYIbI BOAbl. CaMOMOHU3AIMS KUIKOH
BOJBI. [lucconmanys Boasl. loHHOE ponu3BeeHUE BOBI.
BonopoaHslil 1 THAPOKCHIBHBIN NOKa3atenu cpeasl. Mon
ruapokconus. Muaukatopel. MeTtoas! onpenenenus pH.
Bydepnsie pactBopsl. KncnoTHO-OCHOBHBIN XapakTep
JMICCOIMAIINY THAPOKCUIOB B 3aBHCUMOCTH OT MOJOXKEHHS
3JIEMEHTOB B IEPUOANIECKON cucTeMe. Jlucconmanus cpeHux,
KHCJIIBIX U OCHOBHBIX COJICH.

Peakumny koMIuiekcooOpa3oBaHusl B BOJHBIX PaCTBOPAX.
[TpuunHbl 00pa3oBaHus KOMIIJIEKCHBIX YacTHUIl B PACTBOpaXx.
PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coeuHeHu. Obuiue u
CTyIEeHYaThle KOHCTAHTHl YCTOWIMBOCTH U HECTOMKOCTH.
OcHOBHBIE (DAKTOPBI, ONPEIEISIONINE YCTOHIMBOCTh
KOMIUTIEKCHBIX COEIMHEHHH, SHTAIBIIHIO U SHTPOIIHIO
KOoMIUTekcooOpa3zoBanust. JKecTKre 1 MSATKHE JOHOPHI 1
akuenTopsl. XenaTHeii d3¢¢ext. [Ipasmio muknoB Uyraesa.

TpynHOpacTBOPHMBIE 3JEKTPOJIUTHL. PaBHOBECHE MEX Ty
0Ca/IKOM U HaChIIEHHBIM pacTBopoM. [IponsBenenne
pacTBOpUMOCTH. BiisiHMe OJJHOMMEHHBIX HOHOB Ha
pacTBOpUMOCTH BemecTB. IlepeBo TPy JHOPACTBOPUMEBIX OCAKOB
B pacTtBOpuMoOe coctosHue. Bnusaue pH pactBopa Ha
00pa3oBaHHE TPYAHOPACTBOPUMOTO BEIIECTBA.

HeBoanblie pactBopsbl. XKuakue aMmuak, propoBoIOpoa U
JIpyTHe pacTBOpUTENN. PacTBOPUMOCTH BEIIECTB B HEBOIHBIX
pacTBOpHTEISIX. BO3MOXKHOCTD AMCCOIMAIIMN BEIIECTB B
HEBOJIHBIX PAacCTBOpaXx.

13.Peakunu B HEOPraHU4eCKOi XUMHUHM.

Knaccudukanms xumuieckux peakuuii. OOMEHHbIE peakiy B
pactBopax. Peaknuu HeliTpanuzanny. KncioTHo-ocHOBHBIE
B3aMMO/ICHCTBHA KaK peakliy epeHoca NpoToHa. MHInkaTops!
KHCJIOTHO-OCHOBHOTO PaBHOBECHS B BOJHBIX PACTBOpaAXx.
CMerieHue paBHOBECHS HEHTPAIN3UIINY B 3aBUCUMOCTH OT CHJIBI
pearupyromux MeKTPOIUTOB.

I'mapoaus coaei. [lpencrapnenus Appenuyca u Bepuepa o
MexaHu3Me ruponnsa. [Tonsatue 06 akBakucnotax. MoHHBIE
ypaBHeHHs ruponn3a. KoHCTaHTa U CTeNneHb THAPOIIH3a.
Bnusaue npupoasl, 3apsaa 1 paanyca HOHOB Ha UX CKIIOHHOCTB K
runponusy. BiusHue koHIEeHTpanuu pacTBopa, Temneparypsl, pH
Cpelbl Ha CTENEHb rUApOonan3a. BiusHue KOHCTaHThI JUCCOLMALUT
KUCJIOTHI(OCHOBAHUSI), KUCIIOTHI 1 OCHOBAHUSI HA KOHCTAHTY
rugponusa. ClloHbIe citydan ruaposnn3a. OOpaTUMbIiA 1
HeoOpaTuMblil Tuapon3. [ uaponu3 Kucibix cojiei. ['maponu3
TPYAHOPACTBOPUMBIX cosieil. COBMECTHBIN THAPOIIN3 COJEH.
YcnoBus nmonasieHus ruaposm3a. OOmIie MPUHITUIB IOy YeHIUs
JIETKOTUAPOTIUIYIONINXCS COJIEH, UX OUMUCTKH U CYIIKH.

OKucnumensHo-60cCmano6umenbHbvle peaKkyui 6 600HbIX
pacmeopax. OKUCINTETBHO-BOCCTAHOBUTEIBHBIE MPOIIECCHI KaK
peaxiuy nepeHoca IeKTpOoHa. Y 9acTHe BOABI B OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PeaKIUAX. OKUCIUTENN U BOCCTAHOBUTEIH.
CocTtaBneHre ypaBHEHUI OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
peaxuuii. MeToq HOHHO-MOJIEKYJIIPHBIX TOoTypeakuuil. Meton
POTOHHO-KHCI0potHOTO Oananca. Kiaccudukanms
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OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. HoBbl moaxon k
knaccu¢u-xkaur OBP. THUIBI OKHCIUTENEHO-BOCCTAHOBHTEIEHBIX
peakuui.

KonnuecTBeHHbIE XapaKTEPUCTUKN OKUCIUTEIBHO-
BOCCTAHOBHTEIIBHBIX MIEPEX0A0B. PaBHOBECHE Ha IPaHUILIE METAILI
- pacTBOp. DNEKTPOAHbIE NOTECHIIUABI METAJITIOB.
lanpBanmyeckuii anement (I'D). Pabora I'D Skobu-lannains.
ONeKTPOABUKYILAS CUJIA FAJIbBAHMUECKOTO AJIEMEHTA.
AKKyMYyJISITOPBL U CyXHe OaTapen.

BonxopoaHslii 3J1eKTPOA ¥ BOJOPOIHBIN HYJIb OTCYETa
noteHnuanoB. CTaHIapTHbIE YCIOBUS U CTaHAAPTHBIA NOTEHIHAI
noypeaknuu. TaOmumel CTaHAAPTHBIX BOCCTAHOBUTEIBHBIX
MOTEHIMAaI0B. Vcons30BaHNe TAOMMYHBIX JAHHBIX JUIS OLICHKU
BO3MOYKHOCTH IIPOTEKAHUS OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuui.

OKHUCIINTENTPHO-BOCCTAHOBUTEIIBHBIE PABHOBECHS B PACTBOPAX.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE TIOTEHIUAIIBI U HX
3aBUCUMOCTb OT KOHIIEHTPALlUU pearcHToB. Y paBHeHue HepHera.
Bnusinue pH Ha BeIMUMHY BOCCTAHOBUTENIBHOIO IIOTEHIUAA.
OKuCIUTeNbHO-BOCCTAHOBUTEIBHBIE CBOIICTBA BOJIBL. Peokc-
MOTEHIIMAIBI U OLIEHKA HANIPABJICHUS U TIOJTHOTHI IPOTEKaHUS
KHCJIUTEJIbHO-BOCCTAaHOBUTENBHBIX PeakUil. 3aBUCUMOCTh MEXKIY
BETMYMHAMU PENOKC-MIOTEHIUAIIOB CUCTEM U H3MEHEHHEM
sHepruu ['n66ca. [Tongbop oxucnuTenel 1 BOCCTAHOBHTEINEH C
Y4€TOM CTaHAAPTHBIX PEAOKC-IOTEHINANIOB.

JJIeKTPOJIM3 PACTBOPOB U PACILVIABOB. DJIEKTPOJIN3
pacmiaaBoB U BOAHBIX PACTBOPOB AIIEKTPoNNTOB. KaToaHble n
aHogHble mpouecchl. [loteHnnan pasnoxenus. SIBnenue
nepeHanpspkeHus. [IpakTudeckoe 3HAUYCHHUE HIIEKTPOIIN3A.
ONEeKTPOIUTHYIECKHE CIIOCOOBI TOTy4YEeHHUS METAJITIOB U3 PacIUIaBOB
1 pacTBOpoB. 3akoHsl Papanes.

DJIeKTpOXUMHUYIECKast KOPPO3HsI METAILIIOB- PE3yJIbTaT paboTh
I'D. TIpoxyKThl XUMHYECKOH U JIEKTPOXUMHUUECKOH KOPPO3UHU U
OCHOBHBIE METOJIBI 3AIIUTHI OT KOPPO3UH.

14. Ducnepcubie cuctemsl. Konnonapl. Knaccudukarms
jqucnepcHblx cucteM. Cycnensuu u smyabcuu. Komnongusie
pacTBOpBL. Y CTOMYMBOCTb KOJIIOUIHBIX PacTBOpPoB. CTpoeHne
KOJUTOMHOW YacTHIBI ¥ MULEIUTEL. JInoduibHbEIe 1 1nodoOHbIE
kosouasl. 3omu U renu. [lenTusanus, koarynanus,
ceIMMEHTaIus Kouton0B. KoyutonaHeie pacTBOPHI B IPHPOJIE U
texHuke. CopOuust 1 COPOIMOHHBIE MPOIIECCHI.
15.KomniekcHbIe coeTUHEHHA. DKCTIEPUMEHTAIbHBIE OCHOBBI
KOOpJAMHALIMOHHON Teopuu BepHepa. Tumel 1uranios,
JIEHTaTHOCTh. XenaTel. M3omepus u HomeHnknatypa. Onrcanve
AIIEKTPOHHOTO CTPOSHHS KOMIUIEKCHBIX COCTUHEHUH.
HUcnons3osanue Meroga BC. [lonstue o Teopun nosist JIMTaHAOB.
Pacmenienue sueprun d-371€KTPOHOB B HOJISAX PA3IMYHOM
CUMMETPHU: OKTAdAPHUECKOM, TETPAIAPHUUECKOM,
TeTparoHaabHOM, kBagpaTHOM. [Ipunoxenue metoga MO s
OIMCaHMs KOMIUIEKCHBIX COSTUHEHUH. DHEPIrys CTaOMIN3an
noneM nuranjioB. CrieKTpOXUMUUECKUH psifl IMTaH0B.
Kommuekcsr ¢1aboro u CHIIBHOTO MOJIEH, X 3JIEKTPOHHBIE
KOH(HTypanuy ¥ MarHUTHBIE CBOMCTBA. [Ipupona ces3eit meramt -
suranz. KoopJuHAIMOHHOE YHCII0 U CTPYKTYPa KOMITJIEKCHBIX
COEIMHEHU C NMO3ULUI TEOPUHU 110JIs JTUTAHIOB.
16.CoBpeMeHHbIe MeTOABLI CHHTE3a H aHAJIM3a
HEOPraHM4ecKUX BellecTB. DICMEHTHBIN aHAH3.
Xpomarorpadus. PU3UKO-XUMUYECKHH aHanu3. JluarpaMMsl
IUIaBKOCTH OMHapHBIX cucteM. Pentrenorpadusi.
Crnekrpockonundeckue MeToabl. OnTryeckas CIEKTPOCKOMHS:
JNIEKTPOHHBIE, KoJieOaTebHbIE U BpalaTeIbHbIE CIIEKTPHI.
Pagnocnextpo-ckonusi: cnekTpsl AMP u OI1P. Kanopumerpus,
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TEH3UMETPHSI, MacC-CIIEKTPOMETPHSI.

17. p-DnemenTtsl VII A rpynnel. O0miast XapakTepuCcTHKA
aneMeHTOB. CTpoeHHE aTOMOB. VI3MEHEHNE aTOMHBIX PaIyCOB,
MOHHM3AIMOHHBIX IOTEHIINAJIOB, CPOJCTBA K IICKTPOHY,
3JIEKTPOOTPHULIATEIEHOCTH 3JIEMEHTOB. BaJleHTHOCTE U cTEenieHN
OKHUCJIEHHS aTOMOB. M3MeHeHue no rpynne yCTOH4MBOCTH
COEJIMHEHUH B BBICIIEH CTETIEHU OKUCIIEHHUS] aTOMOB. XapakTep
XUMHMYECKHX CBSI3€H B COCUHEHUSX.

OKHUCIUTENIEHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX
BellecTB. Vi3MeHeHNe SHepTuil CBSI3HU B MOJIEKYJIaX TalOr€HOB U UX
peakIroHHas CIOCOOHOCTh. XJI0pHast, OpoMHast U HoHas BOJa.
OO1Mmuit MPUHIMII TOJYYEeHUsI CBOOOIHBIX TaJIOT€HOB.
TOKCHYHOCTB TaJOTeHOB. MEpHI MPEeI0CTOPOKHOCTH MIPH padoTe ¢
rajJoreHaMu.

WntepranoreHus! - MexXraaoreHHbIe COSTUHEHNS,
COCIITHEHUS MEXTaIoTeHHbIX aHHOHOB. dTopuas! xmopa (I, 111,
V), 6poma (I, 111, V), #ioxa (I, I11, V, VII). Xmopunstr 6poma (1),
rioxa (I, IIT). CpaBHHTENBHASL YCTOHYMBOCTH PTOPHIIOB U
xJopuoB. PeakionHast ciocoOHoCTh. OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOCTBA U CIIOCOOBI MOy YEHHS.
DTOpUpYIOUIYE arcHTHI.

T"anoreHoBOIOPOABL. Y CTOMUUBOCTh MOJIEKYJI. XapakTep
XUMUUYECKUX CBsA3EH B MOJIeKyJaX. PU3nuecKue CBOUCTBA.
V3meHeHne TeMneparyp IUIaBIeHUS U KUIICHUS B PALY
(hTOpPOBOZOPOI-MOIOBOAOPOI. Acconnanus MOJIEKY
¢TopoBomopoaa. BoccraHOBUTENBHBIE M KHCIOTHBIE CBOICTBA.
Ocobenroct HTOPOBOAOPOIHOM KHCIOTH. OOIIME TPHHIUITBI
noyderns. [IpoMbInuieHHOE TOTydeHne
COJISIHOM KUCIIOTHI. [IprMeHeHune CoIsTHOM, IIIaBUKOBON KHCIIOT.
AHaJINTHYECKUE PEaKIMH TaJOTe€HUA-HOHOB.

Oxkcunsl propa, xmopa (I, IV, VII), 6poma (1), ioxa (V).
OKHCITUTENFHO-BOCCTAHOBUTENBHBIE M KUCIOTHBIE CBOMCTBA.

OKCOKHCIIOTHI - KUCTIOPOCOAEpIKaIre KUCIOTHI XJI0pa, Opoma,
riona. Ctpoenue Mosekysl. OKUCIUTENTLHO-BOCCTAHOBUTEIHHBIE U
KHUCJIOTHBIE CBOMCTBA. CPABHUTENbHAS yCTOWYUBOCTD COJIEN U
kucioT. [IpuMeHeHne rumoxIopuToB, XJI0paToB, EPXIOPATOB.
Oxwucastionye, ropiodre 1 B3phIBUaThle CMECH Ha OCHOBE XJIopaTta
W IIepXJIopaTa Kajius.
XyopHas wiu OenuIbHAs U3BECTh (XIIOPKA).

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

18. p-Oaementnl VIA rpynnsl. O0mas xapakTepucTHKa
aneMeHTOB. CTpoeHue aToMOB. VI3MeHEeHIe aTOMHBIX PaIlyCOB,
MOHU3AIIMOHHBIX MTOTEHIMAJIOB, CPOJICTBA K AJIEK-
TPOHY, IEKTPOOTPUIIATEITFHOCTH METAJUTHIECKOTO 1
HEMETAIMYECKOTO XapaKTepa 3JIEMEHTOB 110 TPYIIIeE.
BasileHTHOCTD U CTENEHN OKUCIIEHUSI aTOMOB. XapakTep
XUMHUYECKHX CBsI3el B coenHEeHUsIX. OCOOCHHOCTH KUCIIOpOa.
IIpocTeie BemecTBa. AIOTPOITHBIE MOAU(DUKATIAH.
XumMuyeckas CBs3b B MOJIEKYJIE€ KUCIOpoJa ¢ nmo3uuui Teopuit BC
u MO. Crpoenne moiieky:bl o30Ha. [Tomumopdasie Momudukamm
U CTPOEHUSI MOJIEKYJIBI CEPBI. Y CJIOBUS CYIIECTBOBAHUS
JIByXaTOMHBIX MOJIeKyJ. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
cBoiicTBa. OTHOILIEHUE MPOCTHIX BELIECTB K METAJIaM U
HeMeTaJljlaM, BOJIE, KUCJIOTaM U HiesiouaM. [[puHIKIIEI MOoTyYeHus
KHcIoposaa 1 030Ha. OCHOBHBIE CITOCOOBI MOTYYCHHUS IIPOCTHIX
BEIIIECTB.

T'uapuner Trma Hy3. Ctpoenne monekyi. Tepmudeckast
ycroiunBocTs. Ousnyeckue cBoiicTa. Mzmenenue temmneparyp
TUTABJICHUS M KUTICHUS B Py BOAA—TEILUTYPO-BOIOPOI.
Xumnueckue cBoiicTBa. BoccTaHOBUTENbHBIE U KUCIOTHBIE
CBOWCTBA B psiAy BoAa—Tel1ypoBogopos. CepoBoropo.
Caoiicta. O0IIME TPUHIUIIBI MTOTYYEHHS XaIbKOTEHOBOIOPOIOB.

Xanbkorenuasl. CpeHue, OCHOBHBIE U KUCIIBIE

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

OIIK-6




14

xanbpKkoreHuAs!. [ maponms. O6Imue NpUHIUIIBI Oy YEeHHS.
[IprmeHeHne. AHATUTHYECKHUE PEAKIINHU XaJIbKOT€HH/I-IOHOB.

Tunpuner cepst HoS, -Ilommicynshuapt. CTpoeHne MOJIEKyII.
VYcroiunBocTs. KUCITOTHBIE 1 OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
cBoiicTBa. CpaBHUTEIbHAS yCTOWINBOCTD MOIUCYIb()HUIOB U
COOTBETCTBYIOIUX UM KHUCIOT.

Oxcuppl. Oxcunsl 31ementoB (1V, VI). Ocobennoctu
cTpoeHus. OTHOLIEHNE OKCUAOB K BOJE, KUCIOTaM U II[eJIouaM.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [IpUHIUIIEL
HOJIy4EHUS.

CepHucTasi, CeICHUCTas U TeJUTypuUcTas KUCIOThl. CTpoeHue
MOJIEKYJI ¥ aHHOHOB KHCIIOT. KHCIIOTHBIE M OKUCITUTENBHO-
BOCCTaHOBUTEIBHBIE CBOMCTBA B PSAY CEPHHUCTAsI—TEILTYyPHUCTAs
kucinoTel. Comu. CynpQUTH cpemHie U KUCIbIe. [ uaponms comneil.
OKHCIUTENTFHO-BOCCTAHOBUTEIILHBIE CBOKCTBA. [TomydeHue.
Paznoxxenne cynb(pUTOB. AHAIUTHIECKUE PEAKIMH CYyIb(UT-
HOHOB.

CepHnasi, celeHOBas U TeJUTypoBasi KUCIOThI. CTpoeHue
MOJICKYJI U aHHOHOB KUCJOT. KHUCIOTHBIE U OKUCIHUTENBHBIC
CBOMCTBA B pAAy CepHas—TeLUTypoBast KUCIOTHI. CBOHCTBA
pa30aBJICHHBIX U KOHIIGHTPHUPOBAHHBIX KUCIIOT. CriocoObI
noyueHust. [IpoMblnuieHHBIE CIIOCOOBI MOYYEHHUS CEPHOM
kucnotsl. [lonmucepusie kucnotel. Oneym. TepMoauHaMHuIec-Kast
XapaKTEePUCTHKA PEAKIUHN OKHUCIICHHS CEPHUCTOTO Ta3a.
Cymegatsl. ['unpocynsdater. AucymsaTsl (TUpocynb(aTsr).
Cenenartsl. Temnypatsl.

Tuokucnots u ux comu. Tuocynbdarer. CTpoeHne
THOCYNb(aT-noHa. BoccTaHOBUTENBbHBIE CBOWCTBA THOCYJIb(aTa
Harpus. [Ipumenenue Tnocysbdara HaTpus.

ITonuTHOHOBBIE KUCIOTHI U UX coiu. ['uapocepHUCTas KUCIoTa.
Crtpoenune ux Mosiekyia. OTHOCUTENbHAs! YCTOMYHUBOCTD U
OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA KHCIIOT M UX COJIEH.

ITepokcoxucioTsl ceprl U UX conu. [lepokcomMoHOCEepHas U
MepOKCOoNCepHas KUCIOThI. CTpOeHHE UX MOJIEKYJI.
[TepokcocynbhaTel. DIEKTPOCHHTE3 IIEPOKCOKUCIIOT U coreit. Ux
OKHCJINTEIIbHO-BOCCTAHOBUTEIIHHBIE CBOICTBA.

Tanorenuzst cepbl. CpaBHUTEIbHAS YCTOMUUBOCTh. CBOWCTBA.

Oxcoxmnopusl cepbl. OKCOXIOpUA cepbl. JIMOKCOXIIOPHUIL CEPBHI.
Crpoenue Mmosiekyn. ['unponuz. CpaBHUTENbHAS YCTONUYNBOCTh
Pa3NUYHBIX OKCOTAIOTEHUIOB CEPHl, CEIeHa, TEIIypa.

19. p-DuemenTsl VA rpynnsl. O01mas XxapakTepucTHKa
aneMeHTOB. CTpoeHHe aToMOB. V3MeHeHne B MOArpyTIIe aTOMHBIX
pannycoB, HOHN3AIIMOHHBIX ITOTEHIINAJIOB, CPOJICTBA K SJIEKTPOHY
1 3JICKTPOOTPHUIIATEIEHOCTH 3JIEMEHTOB. BaleHTHOCTP U cTeNeHH
OKHUCJIEHHS aTOMOB. M3MeHeHne yCTOMUNBOCTH COEIMHEHUN B
BBICILICH CTEIIEHN OKUCIICHUSI aTOMOB. XapaKTep XUMHYECKUX
cBsi3el B coequHeHHAX. OcoOOEHHOCTH a30Ta.

Ipocreie BemecTa. OcobenHocTn cTpoeHust. CKIOHHOCTB K
00pa3zoBaHMIO NONMMMEPHBIX GopM docdopa, MBIIIBSIKA U CypBMBI.
XuMuyeckas CBs3b B MOJIEKyJie a30Ta ¢ no3uuuil reopuit BC u
MO. Annorponasie MoguduKanuu Gocdopa, MEIIIBIKA H CYPbMBI.
XUMHYecKue CBOHCTBA MPOCTHIX BENIEeCTB. PeakimoHHas
CIOCOOHOCTH MOJIEKYJIIPHOTO M aTOMapHOTO a30Ta, 0eJI0ro U
KkpacHoro (ochopa. OKUCIUTETHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
MPOCTHIX BemecTB. OTHOIIEHUE MTPOCTHIX BEIIECTB K METAJIIAM,
BOJIE, KHCJIOTaM U Iejao4aM. [[pHHINTIB TOTyYeHUs 1
MIPUMEHEHHUS TIPOCTHIX BemecTB. DuKkcarus a30Ta U3 BO3AyXa.
O6mume nmpuHIAIE Grukcanui. HoBbie MeTOIbI
HHU3KOTEeMIIepaTypHO# (huKcannu azora.

I'unpuast OHsz. Ctpoenue Monexkyi. MI3MeHeHue TeMneparyp
TUIABJICHHS] ¥ KUTICHUS B PSIly aMMHAaK—BHCMYTHH. I3MeHeHune
TEPMUYECKOH YCTONYNBOCTH, PEAKIIMOHHOM CIOCOOHOCTH,

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

OIIK-6
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BOCCTaHOBUTEIBHBIX CBOHCTB, CKIIOHHOCTH K PEAKIISIM
MPUCOETUHEHNSA B PSILy aMMHak—BHCcMyTHH. OOpazoBaHue n
YCTOWYNBOCTH HOHOB aMMOHUS 1 pochonus. [TpuHINIBI
noydeHus TuapuaoB OHs.

Ammuak. [lonyuenue. TepmonrHaMuueckas XapakTepUCTUKA
peakuy CHHTe3a aMMHuaka. PacTBopeHre aMMuaka B BOJIE.
Peakuuu npucoearHeHns: aMMHuaka. AMMHUHOKOMIUTEKCHI. Conu
aMMOHUS U UX TEPMHUECKOE pa3iioxkeHue. Peaknuu 3ameneHus
BOJIOPO/ia B aMMHaKe. AMMIbI, UMUBI, HUTPUABL. Peakunu
OKHCIIeHHs aMMuaka. [I[puMeHenne aMmMuaka. AHaIUTHYECKHE
peakuy MOHa aMMOHUSI.

I'mppasun. Ctpoenue Monekysl. OCHOBHBIE U OKHCIHTEIBHO-
BOCCTaHOBUTEIbHBIE CBOICTBA. OKHCINTENHHO-
BOCCTaHOBHTEIbHAS IBOHCTBEHHOCTh. COJIM IHAPa30OHUSL.
I'mapasus kak TomarBo. OCHOBHBIE METOABI MTOIYYEHHS — METOJIBI
Baiiepa u Pamura .

I'mnpoxcunamun. CtpoeHue MosaekyJbl. OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OKHUCIUTEIBHO-
BOCCTAaHOBUTENIbHAS JBOUCTBEHHOCTb. COJH I'MIPOKCHIAMMOHHUS.
[Monyuenne— meronst Tadens u Pamura .

ABOTUCTOBOZOPOIHAS KUCIIOTA U €€ colid. CTpOEHUE MOJIEKYJIbI
A30THUCTOBOIOPOHON KUCTIOTHI U a3ui-uoHa. KuciaoTHeie u
OKHCJINTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OKHCINTEIHHO-
BOCCTaHOBUTEIbHAS JBOHCTBEHHOCTh. A3Hbl. B3phIBOOIACHOCTH
KHCIIOTHI M a3UJI0B.

Oxcupst azota (I, 11, 111, IV, V). CtpoeHne MosekyI.
OcoOeHHOCTH CTPOSHUS MOJIEKY T OKcoHUTpraa azoTa (V) —N>O u
JIpyTHX OoKcHI0B. OTHOLICHNE K BOJIE, IIIEJI0OYaM M KHUCIIOTaM.
OKHCIUTENFHO-BOCCTAHOBUTENFHBIE CBOMCTBA. I IpHHIUIIED
noiy4eHus. TepMoanHaAMHUYecKast XapaKTepUCTHKA PEaKIINI
cunTe3a okcuna azoTa (II) u3 mpocThix BemecTB. TOKCHYHOCTD
OKCH/JIOB a30Ta. BinsHMe Ha OKPYKAIOIIYIO CPELy.

Azotuctas kuciota. CTpoeHHe MOJIEKYJIbl U HUTPUT-HOHA.
Hutputbl. OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE CBOMCTBA KHCIOTHI
Y HUTPUTOB. TOKCHYHOCTH HUTPHUTOB.

Bo3MokHBIE Ty TH MOyYeHUs. AHATUTHYECKNE PEAKIIUN HUTPHT-
HOHOB.

AzotHast kucyiora. CTpoeHHe MOJIEKYJIbI A30THOW KUCIOTHI U
HUTpaT-noHa. OKUCIUTENbHbIE CBOHCTBA pa30aBIeHHON U
KOHLEHTPUPOBAHHOMN a30THOM KUCIIOTHI B PEAKLUSAX C
MeTaJUIaMHU,HEMETaJUIaMH U CJIOKHBIMHU BEI[ECTBAMHU.

JlaGopaTopHbIe ¥ IPOMBIIIIIEHHBIE METO/IbI ITOJIyYESHHUSI.
Croco6s1 OctBanpaa u I'maybepa. Llapckas Boaka. [Ipumenenne
a30THOM KHUCIOTHI. COoM a30THOM KHUCIIOTHI, TPOAYKTHI MX
TEPMHUYECKOTO Pa3I0KEHHUS U OKHCIUTEIbHBIE CBOMCTBA.
TOKCHMYHOCTh HUTPATOB. AHAJIUTHYECKHE PEaKIIMK HUTPAT-HOHOB.

AzotHble ynoOpenus. [lopoxa u B3ppIBUaTHIE BEIIECTBA.
®dakTopsl, 00yCIOBIMBAIOIINE B3PHIBYATHIC CBOMCTBA 1
B3PBIBOONACHOCTH BEIIECTB. [IpHHIMITBI COCTABIEHHS TOPIOYNX U
B3PBIBUATHIX CMECEH.

®ocdun. [TomyueHne n OKUCIUTEIEHO-BOCCTAHOBUTEIb-HbIE
CBOICTBA.

Oxcunsl hocdopa, MpIIbaKa, cypsMbl 1 BucmyTa (Il u V).
Ocobennoctu ctpoeHusi. OTHOIIEHKE K BOJIE, KUCIIOTaM U
menodaM. I [puHIHITEL TOTyYeHNS.

Kucnopoacoaepxarue KuciaoTsl Gochopa 1 ux COJH.
®docdopHoBaTrcTas kuciota u runodochuter. Docopuctas
kucnora u Gocdutsl. PocopHoBaTAsI KUCIOTA, TUTOPOCOHATHI.
Mera-, mu- (upo-) 1 moaUQGOoCHOpHBIC KHCIOTHI U UX COJIH.
OprodochopHas kucinota u ee coan. CTpOCHHUE MOJIEKYI KHCIOT
¢ocdopa, IX OCHOBHOCTH U OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIE
cBoiicta. [Toiyuenne oprodochopHOM KUCIOTHI.
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Dochopasie yaodbpernus. [Ipocroii cynepdocdar. J[BoitHOM
cynepdocar. Ipenumurar. @ocopurHas myka. CMeIIaHHbBIE
ynobpenns. AMModoc. Azodocka.

Tunpoxcuner membsika, cypsmsl (11, V) u BucmyTa (111).
Merta- u opTo-hopmbl. KHCIOTHO-OCHOBHBIE W OKHACIHTEIEHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. MEIIIBAKOBAs U CypbMsIHas
kucnotsl. O6ume npuHIue! noryyenus. Apcenatst (111, V).
Crubartsr (I11,V). BucmyTtatsl (V). OkcocoeHEHHsT BUCMYTa U
cypbMbl. OCOOEHHOCTH THIPOJIN3a COJIEH CYypbMBI M BUCMYTA.

I'mapuns! Meiibska, cypsmel 1 BucMmyTa (111).Ilomyuenue u
CBOMCTBA.

Tanorennas! s3nemenToB (111, V). x cpaBHuUTENbHAS
ycroiunBocTh. Tumsl ranoreHn1oB. OCOOCHHOCTH UX THAPOIIN3A.
Tamorennnp! azora. Xnopuast pochopa (111, V).

Oxcoxnopuasl. Oxcoxmnopun azota. Okcorpuxiopus dpocgopa.
Ux runpommz. @ochorutprnxiopua. OcoOEH-HOCTH ero
CTPOCHHSI.

Cynb}uapl MBIIIBSKA, CYpbMBI U BUCMyTa. OOII1e TPHHIUIIBI
UX NOJTy4eHUs. THOCOIU MBIIIBSAKA U CypbMBIL.

Coenunenus ¢ meraiuamu- Hutpunael, @ochunsl, ApceHHIbI 1
Crubunst. Tuns! HUTpUA0B. OCOOEHHOCTH XUMHYECKHX CBS3Ci B
HuxX. CryiaBbl MBIIIBSIKA, CYpbMBI U BUCMYTa. TOKCHYHOCTD
¢ocdopa, cyppMbl, BACMYTa U UX cOeUHEHNH. KpyroBopoTs!
aszota u pocdopa B mpupoIe.

20. p-Daementsl IVA rpynnsi. O0mas xapakTepucTHKa
aneMeHTOB. CTpoeHue aTOMOB. VI3MeHeHre aTOMHBIX PajiyCoB,
MOHW3AIIMOHHBIX MMOTEHIMATIOB U SJICKTPO-OTPHIATEIIEHOCTH
3JIEMEHTOB. BalleHTHOCTP M CTENIEHN OKHCIICHHUS aTOMOB.
M3meHeHne yCTOMYMBOCTH COEMHEHUI B BBICLIEH CTENIEHU
OKHUCJICHHSI aTOMOB. XapaKTep XUMUUYECKUX CBsI3ed B
coenuHeHNsX. OCOOEHHOCTH XUMHUECKUX CBA3EH, 00pa3yeMbIx
atomamu yraepoaa (IV).

IIpocTeie BemecTBa. AJIIOTPONHBIE MOANGUKAIINH yTIIepoa.
Hanomarepuansl Ha ocHOBe yriepoja. QyinepeHsl: METO b
NoJTyueHus1, chepsl IpUMEHEHUs. YTIIepOIHbIe HAHOTPYOKH:
MOJy4YeHUE U CBoWcTBa. OCOOCHHOCTH MX CTPOCHUS.
[MomynpoBoAHUKOBEIE CBOHCTBA KPEMHHS M T€PMaHH.
Xumudeckue cBoiicTBa. MIX peakoH-Hast CIOCOOHOCTD.
OKHCIUTENFHO-BOCCTAHOBUTEINFHBIE CBOICTBA. OTHOIIICHHE K
KHCJIOPOJY, METallIaM, BOZe, KUCIIOTaM | Ienodam. CoeTnHeHUs
BKITIIOUeHUS rpadura. @opMbl HAX0XKICHHUS HJIEMEHTOB B IPHPO/IE.
ITpuHIUIBI MOJTyYeHHs POCTHIX BemecTB. [IpuMeHeHne mpocThix
BEIIIECTB.

I'mopuner Tuna OHy. Ctpoenue mMonekyit. MI3menenue
TEeMIepaTyp IUIABJICHUS M KUIIEHUS B Py METaH-THIPH]] CBUHIIA.
XuMu4ecKkue cBoicTBa. PeakninoHHas ciocOOHOCTh METaHa |
JOpyrux rugpuaos. OOImue NpUHINTIB TOTYYEeHUS THIPUIOB.
Cunasel, NOTy4€HUE U BOCCTAHOBUTEIBHBIE CBOICTBA.

Oxcup yrnepona (I1). Xumuueckas cBsi3b B MOJIEKYJIE C
no3unuit Teopuit BC u MO. Ilony4yenue. BoccranoBuTENb-HEIE
cBoiicTBa. Peakunu npucoennHenus. KapOoHHIIbI MeTaIIOB.
®ocren. Tokcnunocts okcnaa yraepona (II).

Oxkcun yrinepona (IV). Ctpoenue Momnexyibl. OTHOIIEHUE K
BOJIE, esnovam. [lonydenue. [lpumenenue. BiausiHue yriekucioro
ra3a Ha OKpPY>KaroIlyro cpeny. YToidbHas KHCIOTa U €€ COJIH.
CrpoeHne MOJIEKyYIBI YTOIBHOW KUCIOTH B KapOOHAT-HOHA.
CaoticTBa KHCI0THL. KapOoHATHI, THAPOKapOOHATHI, OCHOBHEIE
kapOoHaTel. OCOOEHHOCTH OCAXKICHUS TPYIHOPACTBOPUMBIX
KapOOHaTOB
U3 BOAHBIX pacTBOpoB. TepMuueckas yCTOHYMBOCTH KapOOHATOB.
IIpumenenue.

Oxkcupl KpeMHus, repmanusi, onosa u ceunna (I, IV). Inokeug

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

OIIK-6
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KPEMHHS1, 0OCOOCHHOCTH €T0 CTPOCHHUS, aMOop(Has 1
Kkpuctammaeckas popmel. Kapi. KBapuesoe crexino. OTHomeHne
JVOKCHIa KPEMHHS K BOZE, KHCIO0TaM, menodam. IlepeBon B
PacTBOPHUMBIE COCIMHEHNSI.

KpemHuuessie kuciaoTsl. MerakpemaneBast, OpToKpeMHUEBAs 1
[NonukpemuueBbie KUCIOTH. OCOOEHHOCTH HX CTPOCHHS.
ITonmyuenue. 3011 U reau KPEMHHUEBBIX KUCIOT. CHIIMKareb Kak
azgcopbent. Con KpeMHHUEBBIX KucnoT. Opro-, MeTa-,
MOJUCUIUKATEL. AIOMOCUINKATHL. VICKyCCTBEHHBIE CUIMKATEI.

Crexna. dakTopsl, onpeensiomye yCTOH4HBOCThb
CTEKJI000pa3HOTO COCTOSTHMS CHIMKATOB. COCTaB M METOJIbI
MOTy4YeHHs pocToro crekia. Kpucrammsanus crekon. CuTamisl.
CTeKIJIOBOJIOKHA M CTEKIOTKAaHH. LleonThI.

Lement. Bsxyuue Bemectsa. TyromnaBkue KEpaMMKA Ha OCHOBE
KpPEMHHMS U JPYTHX 3neMeHToB. KpeMHnii- opranndeckue
coenuHenust. OJOBSHHbBIE KUCIOTHI.

CunukoHbl ¥ cuilokcaHsl. [lpocTeiiime u3 3TUX COeTUHEHUH.
Ocob6ennocty ux crpoenust. CBoiicTBa. OKCHIIBI Te€PMaHUs, 0JIOBA,
ceunna (II, IV). x cpaBHuTenpHas ycTolunBocTh. KucinorHo-
OCHOBHBIE U OKHCIHTEIbHO-BOCCTAHOBUTEIIbHBIE CBOHCTBA
okcuaoB. X OTHOIIIGHHE K BOJIE, KUCIIOTaM, Iienodam. Oo1ue
MPUHITUIIBI TOJTyYSHHS.

Tunpoxcuner repmanus, onosa, ceuama (11, IV).
CpaBHHUTENbHAS yCTOHYUBOCTD, KHCIIOTHO-OCHOBHBIC 1
OKHCJINTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CONM TMAPOKCHUIIOB
anemenToB (II, IV) B xaTnoHHOI 1 aHHOHHOH opMax.
OTHOCHUTENbHAs yCTOWINBOCTD, CKIIOHHOCTD K THAPOIH3Y.

Coenunenns ¢ cepoit. MoHo- u mucynbdunst. Cepoyriepo.
TrocoeauHeHUs (KUCIOTHI U coiH). THOYTONIbHAS KUCIIOTa U
THOKapOoHaThl. THOCOEANHEHNS KPEeMHHSL, TePMaHUs, 0JIOBA.

I'anorennas! anemenToB (II, IV). x cpaBHuTENnbHAS
YCTOWYUBOCTb. TUIbI ranoreHunoB. I'naponus.

I'anorenokomutexcel. I'ekcadropokpemaneBas
KHCJIOTA U €€ COJH. | eKCcaxIopooIOBsIHHAS KHCIIOTa U €€ COJIH.

CoennHeHus yrieposa 1 KpeMHHus ¢ a3oToM. Hurpupl.
Huan(quuuan), cBoKcTBa U oay4eHue. LluanoBomopo.
[{unanosonopoanas kucnota. L{uanuael. LlnaHua-noHs! kak
muranabl. OcOOCHHOCTH MOTYYEHHS [IMAHUO0B TSHKEIIBIX
MeTaiuioB. ['maponn3 manugoB. TOKCHYHOCTD IIMaHOBOIOPOA 1
a"uoB. [{uanoBas KHCOTa, IIAHATHI, TOJyYeHHE U CBOICTRA.

PopanucroBogoponHas kucnora. Tuonuanarsl. [lonyyenue u
CBOICTBA.

Coenunenus ¢ Metautamu. Kapouns! metamnos. Tursr
KapOumoB. OTHOIIEHNE KapOHUIOB Pa3IMYHBIX THIIOB K BOJIE,
kucnoraM. KapbopyH.

Cununuasl. ITpupona xuMudecKkoi CBsI3U, NOTy4YEHUE U
cBoiictBa. Kpyroeopot yriepona B npupoze.

21. Bop. OcoGxle cBoiicTBa 60opa. OTHOIIEHHE K KHCIOPOIY, BOJIE,
KuciotaM  menodam. ['mapunsl 6opa. Mx cocras. Jlubopan,
0COOCHHOCTH XUMHYECKUX CBSI3€H B MOJICKYJIe ANOOpaHa.
YCTOWYMBOCTD 1 peakIMOHHast CIIOCOOHOCTH THAPHJIOB Oopa.
T'unpunoGopartsr.

Oxkcup 6opa. Ocobennoctu ctpoeHus. CroiicTBa. OTHOIIEHUE
K BoJe, menodam. Opro-, MeTa-, NoJInOOpHbIE KUCIOThL. X
coctaB u cTpoeHue. Cuina kucioT. OpTo-,MeTa-, MoJIMOopaTH.
Bypa.

Tamorenuapt 6opa. CtpoeHne MoJieky. Peakmun
npucoenuHeHus. [ uapomnus.

TerpadTopobopHas kuciaota. DTopodOpaTHI.

Hurpun 6opa. [Tonmumopdubie Moandukanun HUTpUaa 6opa.
Ux cBoiictBa. bopa3oH.

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

OIIK-6
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OOmue
CBOMCTBA
S-dJIEMEH-
TOB.
Bonopon.
Ilon-
rpymmna
ATFOMHHHUS

22. s -DuaemenThI 1A rpynnbl. O0mas xapakTeprCTHKA
anemMeHTOB. CTpoeHHE aTOMOB. VI3MEHEHHE 110 TpyTIie aTOMHBIX
paaiyCcoB M HOHU3ALMOHHBIX TOTCHINAIOB. XapakKkTep
XMMHYECKHX CBA3€H B COEIMHEHUAX. XUMUYECKast aKTHBHOCTh
MeTauioB. Ee n3MeHenne B psaay muTui—1e3nii. OTHOIIeHIe
IIEOYHBIX METAJUIOB K HEMeTaJ1aM, Boje, khucioram. CriocoObl
MOJY4YEHHUS.

T'uapunsl. [pupona cesasu. CoiicTBa. CriocoObl OMTyUYeHHSI.
Oxcunsl. [Tepoxcunsl. Hagnepoxcunst. O30uunsl. CTpoeHue.
CpaBHUTENbHAs YCTOHYNBOCTh. OTHOILIEHHE K BOJIE, KUCIOTaM U
menodaM. OKHCIUTENbHO-BOCCTAHOBUTEIBHbIE CBOMCTRA.

Cr1oco0bI Oy YeHHUS.

I'mapokcunel. CBOMCTBA-OTHOLIEHUE K KUCIOTaM, OKCHIAM U
coysiM. VI3MeHeHHe CHIIbl OCHOBAHHUS B PSAY THAPOKCHIOB JIUTHS—
1e3us. [IpuHIMITEL TPOMBIIIIIEHHOTO MOTYyYeHHS THAPOKCHIOB
HaTpHs U KaJus, UX IPAMEHEHHE. Mephl IPe10CTOPOXKHOCTH TIPH
paboTe ¢ meno4ammu.

Conu: ranoreHupl, cynbhaTbl, KapOOHATHI, HUTPATHI,
HUTPUTHL, CYIb(OUABL, HUTPUABL. Bo3MOKHOCTE 00pa3oBaHus
JIBOMHBIX coJlel M KpHcTamioruaparos. KanpunHupoBaHHas,
KpUCTaJlIInuecKasi, nurheBas cona. Ilomyuyenue conpl. Iloramr.
I'mayGepoBa counb. [IpuMeHeHune comneil. AHaTUTHUECKHUE PEaKIIuN
KaTHOHOB IIETOYHBIX METAJLIOB.

23. Bopopoa. O0mas xapakTepucTika Bogopoaa. [lonoxenue ero
B TIeproandeckoii cucreme. CtpoeHue aToma. BaneHTHOCTS 1
CTEICHb OKUCIICHHS aTOMOB BOJIOPOAA. XapaKTep XMMHUIECKUX
CBSI3eH B €T0 COCTMHEHHAX. Y CIIOBHS 00pa30BaHUS U
cymectBoBanus nouos H', H, H;O". ®usnueckne n XuMuueckue
CBOMCTBA BOJOpOoJa. Bonopos kak BOCCTaHOBUTEIIb.
BoccranoBHTeNB-HAsE CHOCOOHOCTH AaTOMAPHOTO U MOJIEKYJISIPHOTO
BoJI0OpoJa. B3aumonelictBue BoAopoaa ¢ MeTajllaMu U
HeMeTalJIaMH.

Crioco65b1 osryueHHst CBOOOTHOTO BOIOPOIA.

I'mapunel. Tunbsl THAPUIOB: HOHHBIE, KOBAJICHTHBIE,
MOJIMMEpHbIe, HecTexnoMerprudeckue. [lepokcun Bogopona.
Crpoenue moiekyinsl. [Tonyyenue. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOIICTBA B PA3IMYHBIX CPEAAX.

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

Komnok-
BHYM,
KOMIIBIO-
TepHOE
TECTHPO-
BaHuUe

24.s-JneMenTHI BTOPOii rpynnbl. [loarpynna oepujius u
maraus. Iloarpynna kanenmsi. O01mas XxapakTepucTuka
aneMeHToB. CTpoeHue aToMoB. M3MeHeHune 1o rpymmne aTOMHBIX
pannycoB U HOHU3AIMOHHBIX TOTEHIMAJIOB. XapakTep
XUMHUYECKHX CBsI3el B coeTMHEHUAX.OCOOEHHOCTH OepHILIHSL.
Om3HuecKue 1 XUMHUIECKHE CBOMCTBA MeTauIoB. OTHOIIEHHE K
HeMeTaliaM, BoJle, KUCIO0TaM U menodam. CriocoOb! oy deHusl.
IIpumenenue.

I'mapunsl. OcobeHHOCTH CTPYKTYpBI THAPHUIOB. CBOMCTBA.
[TprHIMTIBI TOJTyYEeHUSL.

Coenunenus ¢ kucaoponoM. Okcuasl. Ilepoxcuasl. Mx
cTpykTypa. CpaBHUTEIbHAA yCTOMUMBOCTh. OTHOIIEHUE K BOAE,
KHCJIOTaM, IenodaM. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE
cBoiicTBa. OKCHJl Kajblus (HerameHast U3BeCTh).

T'unpoxcunsl. Ux crpykrypa. KuciioTHO-0CHOBHBIE CBOMCTBA.
AwmpoTtepHOCTS THAPOKCHIA OepriuTusa. OKCOSAIMS U OJISIIHSL.
IpuHnune! nonydeHus. [ mapokcu Kanbius (TameHas H3BeCTb).

Conu. ["anoreHnapl, KapOOHATHI, CYJIb(ATHI, HUTPATHI,
cynbhunsl, HUTpUIBL, hocdunbl. Kpucrammoruaparsl. Comu
Oepryuvs B KATHOHHOW M aHMOHHOU (hopmax. KomrekcHbie
coennHenus oepuiutust. [ unposu3 coneit OepuiuTis ¥ MarHusl.
Oxcoxyiopus Marxusi.

AHanuTHYECKHE PEaKMU KaTHOHOB METAJIOB.

XKecTkoCTb BOABI U METOABI €€ ycTpaHeHUs. TOKCHYHOCTh

Komnok-
BUYM,
KOMIIBIO-
TEpHOE
TECTUPO-
BaHUE
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COCIMHEHUH OepriuTis u 6apusl.
[leMeHT, Tra30CHIMKATHBIC MaTEPHAIIBL

25. MMoarpynna amoMuHus. OU3HUECKUEC U XUMUIECKUE
CBOICTBA METAJUIOB Psiia AIIOMUHUN-TaIUi. MI3MeHeHue
TEeMIIEpaTyp IUIABJICHUS U KUIICHUS B PSAY aTIOMUHHHA—TaIIIHN.
XuMHYecKast akTHBHOCTh METAI0B. OTHOIICHNE K KHCJIOPOY,
BOJIE,

KHCJIOTaM, IesnodaM. [IpHHIUIBI TOTy4YeHUs] METaIIOB.
[Tosyuenue u npUMeHEHHE aTIOMUHUSL.

I'unpunst anementos (I11) psina amoMuHUA-TAIINEA.
OcobenHocty ctpoeHus. CBOHCTBA M HOJIyYEeHHUE.

lanorennp! anementos (I11) psna anroMuUHUA-TAIINEA.
Ocob6ernroctr crpoeHus. CBOICTBa U IMOITydeHHE.

Hutpune! snemenTos (I11) psga amroMuHAHA-TAIITIHA.
Ocob6enHoctu ctpoeHust. CBOICTBa U MOTyUYCHHE.

Oxcunbt anemenToB(I1l) psana amromuawmit-Tammmii. Mx
CpaBHUTEJbHAS YCTOMUNBOCTh. XUMUYECKUE cBoMcTBa. KucioTHO-
OCHOBHEBIE cBoicTBa. [IpuHnuns! nomydenus. Oxcun tamius (I).

I'mnpoxcunsl anementos (I1I) psna amomunnii-Tamumii. Coctas
1 0cOOCHHOCTHU cTpoeHusl. KHCI0THO-OCHOBHBIE CBOMCTBA B PsiLy
THIPOKCUAOB aIOMUHUA—Ta/UINA. OTHOLIEHHE K KUCIOTaM U
menodaM. I'mapoxenn tammus (I).

Conu. Conu aqrOMUHMS B KATHOHHOM U aHHOHHOW (opMax.
Kpucrannoruapatel. KommnekcHsle coenuuenus. [[Boitabie comu.
CpaBHHTENbHAS XapaKTepUCTHKa coleit anemenToB (I11).
Tunponms comneit. OcoOeHHOCTH CTpOCHUS amoMUHATOB. Con
tayums (I). OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC CBOWCTBA
coenunenuit Tayumas (I) n Tammus (I11). TokcmaHOCTD coeTMHEHUH
TaJUIHSL.

O6mas
XapaKTe-
pHUCTHKa
d- aie-
MCHTOB

26. d-dnementsl LIB rpynnel. Penko3emesibHble 3j1eMeHThI.
OO6mas xapakTepucTuka 31eMeHToB. CTpOeHHEe aTOMOB.
V3MeHeHne Mo rpynme aTOMHBIX ¥ HOHH3AIIMOHHBIX TTOTEHIIUAIOB
psany Sc-Y-La-Ac. BaeHTHOCTb U CTEIIEHb OKHCIICHHUS aTOMOB.
XapakTep XUMHUYECKHX CBsI3ei B coenHeHusIX. CKIIOHHOCTD K
KOMIIJIEKCO0OPa30BaHUI0. X UMHUECKHE CBOMCTBA IMPOCTHIX
BelecTB. VI3MeHeHue 1o IrpyIne XUMUYeCKOM aKTUBHOCTH.
OTHoLIEHNE K KUCIIOPOY, BOZE, KUciIoTaM. CrocoOb! Moy deH s
Sc,Y,La,Ac.

Tunpuaer. OcoOeHHOCTH CTPYKTYPHI ruApuI0B. CBOMCTBA.
[IpuHIUOEI MOTy4YeHMS.

Oxcuppl u ruapokcuns! (1). MI3MeHeHne KNCIIOTHO-OCHOBHBIX
CBOMCTB I'MJAPOKCUIOB B PsAAY CKaHAUM-akTuHUM. [losrydyeHue u
CBOWCTBA.

Coumn: ranoreHubl, Cyab(aTel, KapOOHATHI, HUTPATHI, HUTPHIBI
u cynbhuapl. CKIIOHHOCTh K 00pa30BaHMIO COJIeii B KATHOHHOW U
AQHHOHHOH (popMax, KOMIUIEKCHBIX COeIMHEHUH. J[BoitHbIE comn.

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

Kommox-
BUYM,
KOMIIBIO-
TepHOE
TECTUPO-
BaHHE

27. d-dnementsl IVB rpynnsl. O01mas XxapakTepucTHKa
3JIEMEHTOB NOATrpynnbl TUTaHa. CTpoeHue atoMoB. M3mMeHeHue 1no
TPYTIIe aTOMHBIX PAJIYyCOB U HOHH3AIIHOH-HBIX IOTCHIIHAIIOB.
BaneHTHOCTH ¥ CTEIICHU OKUCIICHUS aTOMOB. XapakTep
XUMHUYECKHX CBsI3el B coelnHeHus1X. CKIOHHOCTb K
KOMILICKCO00pa3oBanui0. V3MeHeHHEe XUMUYECKUX CBOWCTB 110
rpynmne. Ou3nyeckrue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
XuMu4eckasi akTHBHOCTh TPH OOBIYHOM U BHICOKOM
Temneparypax. OTHOIIEHHE K KHCIOPOAY, BOJIE, KUCIIOTaM H
menioyaM. Kopposnonnast ycroiuuBocTs. MexaHu3M pacTBOpEHUs
METaJUIOB B CMECH a30THOM M TJIaBUKOBOH KHCIOT. CIIocOOHI
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HOJTyYEHHSI.
Oxcunbl TuTaHa, nupkouus, rapaus (IV). Ocobernoctn

ctpoerus. CoiicTBa. IX oTHOIIEHHE K BOJE, KACIOTaM, IIEI0YaM.

[lepeBox B pacTBOpUMEIE COeTUHEHH. [IpHHINITEI TOTyYeHHUS.
Oxcunet Tutana (11, IIT). CoiicTsa.

I'mapokcunsl TuTana, nupkonust, rapuus (IV). Ocodennoctn
cTpoeHusi. KucinoTHo-ocHOBHBIE cBolicTBa. OTHOIIEHUE K BOJE,
KHCIOTaM, mmenouyam. [lomyuenue.

IlepokucnHble cOeAMHEHHS U IEPOKCOKUCIOTHL. TUTaHaThI.
Hupkonatel. ['mapokcunst Tutana (11, 111). CoiicTaa.

I'anorenuns! anemenToB (IV). I'anorenuas! Tutana (11,
III).I'maponus ranorernnoB. OxcoraigoreHuasl. ["amoreno-
koMmiuiekchl. Cynbdarel u HuTpath! (1V)/

28.d-Inementsl VB rpynnbl. O0mias xapakTepuCTHKa Kommok-
31eMeHTOB. CTpoeHue aTOMOB. MI3MeHEeHHe 10 rpyIIe aTOMHBIX BUYM,
PaaryCcOB U HOHU3ALMOHHBIX NOTEHUUANIOB. BaJeHTHOCTH U KOMIIBIO-
CTENEHb OKUCIIEHUS aTOMOB. XapaKTep XUMUYECKUX CBA3EH B TEpHOE
coequHeHUsIX. CKIOHHOCTh K KOMIUICKCOOOPa30BaHUIO. TECTUPO-
W3MeHeHne XMMHUYECKUX CBOMCTB 10 rpynne. Guznueckue u BaHUE
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB. XUMHUUECKas
aKTUBHOCTH MPHU OOBIYHOM U BBICOKOH TemmepaTypax. OTHOIIeHue
K KHCIIOPOJ1Y, BOJIE, KUCIOTaM, miesiouaM. OTHOIIEHHE K LapCKOit
BOJKE, CMECH a30THOM
Y TIaBUKOBOH KHCIOT. CIIOCOOBI TOTyYeHHsI IPOCTHIX BEIICCTB.

Oxcunsl BaHaaus, HHooOws, TanTana (V). KucinoTHo-ocHOBHBIE
CBOICTBa OKHCIOB U rMApokcuioB. Bananartel. [lonuBananatel.
Coennuenns okcoBa"anus. Hno6ater. Tanranatel. OKCHUIBI 1
runpokcuabl Banaus (11, 111, IV). INanorernas! snemenToBs (V).
Tanorennnst Banagus (11, 111, IV). T'unponus ranoreHUI0B.
OxcoranoreHusl. I'anoreHokomuiekcsl. Ilepokcus! -cBoiicTBa 1
MOJTy4eHHe.
29. d-daements! VIB rpynnel. Obmiast xapakTepuCTHKA OIIK-1; Kosmox-
aneMeHToB. CTpoeHHe aToMOB. VI3MeHeHune TI0 TPYIIe aTOMHBIX OITK-2; BUYM,
pPaaryCOB M MOHU3AIIMOHHBIX MOTEHIIMATIOB. BaJeHTHOCTh U OIIK-3: KOMITBIO-
crereHn okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ) TEpHOE
CBOMCTBa COEIMHEHUI B Pa3HBIX CTENEHSIX OKHCICHHUS aTOMOB. OIIK-4; TECTUPO-
Xapakrep XUMUYECKHX CBsI3el B coelnHeHUsIX. CKIOHHOCTD K OIIK-6 BaHHUC

KOMIUTeKcoo0Opa3o-BaHuio. KiactepHele coennHenus. M3smenenne
XMUMHUYECKHX CBOWCTB MO rpymnre. Pu3ndeckne 1 XUMHIECKUE
CBOMCTBA NPOCTHIX BEIIECTB. XUMHUYECKasi aKTUBHOCTH TIPH
0OBIYHOH U BBICOKOH Temrepatypax. OTHOIIEHHE K KUCIOPOLY,
rajoreHam, BoJie, Kucjaoram, mejodaMm. OCHOBHBIE CIIOCOOBI
MOy IEHUSI.

Oxcunst xpoma (11, 111, VI). Ux cpaBHUTENBHAS yCTOMYUBOCTS.
KucnoTHO-0CHOBHBIE M OKHCIIUTENIFHO-BOCCTAHOBUTEIHHBIE
cBoiicTBa. OTHOIIEHHE K BOJIE, KUCIIOTaM, miesnodam. [TpuHIumeD
HOIy4EHUsI.

Oxcuppl MonubeHa u Bonbdpama (VI). OTHomenue k Boje,
KHCNOTaM, mmenoudam. [Ipunnune! noryuenus. M3smenenne
YCTOWYHMBOCTH, OKUCIUTEIEHON CIIOCOOHOCTH M KUCIIOTHOTO
XapakTepa B psily OKCHJI0B XpoMa—Boibppama (VI).

I'mapokeunst xpoma (11, 111, VI). CocraB n ocobeHHOCTH
ctpoenus ruapokcuaa xpoma (I11I). XpomoBsIe KUCTOTHL.
M3ononmkucnaoTs XpoMa. KuciaoTHO-OCHOBHBIE M OKHCIHUTEIBHO-
BOCCTaHOBHUTEIIbHBIE CBOMCTBA. [TpHHIMIIEI
noydeHnsi. MonnbaeHoBast 1 BOIb(ppaMoBast KUCIOTHI.

Y CcTOWYUBOCTD, KUCIIOTHBIE U OKUCIIUTENIbHBIE CBOMCTBA B PSITy
XPpOMOBasi-BOJIb(PaMOBasi KHCJIOTHI. V30TOIMKUCIOTHI 1
TeTEPOTIOIIMKHUCIIOTH MOJINO/IeHa U BoJIb(pama.

Comu xpoma (II). Cotictsa. [Tpunnunst noxydenus. Cosim xpoma
(I1T) B kaToHHOW 1 aHMOHHOH opmax. Kpucramaoruaparsl.




21

KomnnexcHple coennaenms. JBoitabie comu. ['maponus. Comn
xpoma (VI). Xpomartsl, mojamxpoma-

Tbl. OKHCITUTENBHBIE CBOWCTBA XPOMATOB M JUXPOMATOB.
IIpuHumn neicTBUS XPOMOBOI CMECH.

Comm monmubpeHa u Bomsdpama (VI). MoaubnaTs! u
BoJb(pamaTel. [TlonmumMonndaaTe U MOIMBOIBPpPaAMATHI.
OKHCIUTENBHBIE CBOHCTBA B Py XPOMaThI—BOJIb(PaMaTkl.
I"anorenunnpr xpoma (11, I11). Fanorenuasr MmonubaeHa 1
Boibdpama (VI). Kinactepusie ranoreHuap MoaubaeHa U
Boib(pama. [Inokcoranorennasl. CoiictBa. ['maponms.
ITepokcocoenunenus xpoma. [lepoxcun xpoma. Ilepokco-
XPOMOBBIE KHUCIIOTBIL. Y CTOHMYHMBOCTD U OKUCIIUTEIBHBIE CBOMCTBA
MIEPOKCOCOETMHEHHUH Xpoma.

30. d-Daementsl VIIB rpynnsi. O0mas xapakTepucTHKa
sneMeHTOoB. CTpoeHue aToMOB. VI3MeHeHHe 10 TpyIIe aTOMHBIX
pannycoB M HOHU3ALUOHHBIX MOTEHINAIOB. BaleHTHOCTD 1
CTENEHU OKUCIIEHUsI aTOMOB. VI3MeHeHune no rpymnme
YCTOWYUBOCTU COCJMHEHU B BBICHIEH CTEIIEHU OKUCICHUS
aTOMOB. XapakTep XMMHUUECKOH CBSA3H B COCITUHEHUSX.
CKJIOHHOCTB K KOMILIekcooOpazoBanuto. KitactepHsie
coenuHeHus. MI3MeHeHe XUMUYECKUX CBOMCTB 110 IPYIIIE.
Dusnyeckue U XUMUYECKUE CBOMCTBA IIPOCTHIX BEILIECTB.
OTHoOLIEHUE K KUCIOPOLy, BOZE, KHCIOTaMm, HienoyaM. CriocoOs!
HOIy4YEHHUSI.

Oxcuner mapranana (11, II1, IV, VII). YcrolunBoCTh, KHCIIOTHO-
OCHOBHBIE U OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA.
OTHoWIEHUE K BOAE, KUCIOTaM, enodaM. [TpuHIMIE MOTyYeHus.
Oxcuppl Texuerws 1 peHus (VII). KucinoTHo-0cHOBHBIE CBOWCTBA.

Tunpoxcuner mapranmna (I, 111, IV, VII). YcroitunBocTs,
KHCJIOTHO-OCHOBHBIE M OKHUCIUTEIFHO-BOCCTAHOBUTEIIHHEBIE
cBoiicTBa. [IpuHiune! noayuenus. I'uapokcuasl TeXHELUs U
perus (VII).

Comu mapranua (II). Kpucranmnoruaparsl. Kommekcueie
coenuHeHus. Cpoiicta. Comu mapranna (II1, IV). Conu mapranma
(VD). Manranatsl. ['naponus. OKUCINTENBHO-BOCCTAHOBUTENBHEIE
cBoiicTBa. [IpuHIMIBI TOTYYEHUS.

Comm mapranma (VII). [lepmanranatel. OKACIHATENEHBIC CBOWCTBA
NepMaHraHaTa B KMCJIOH, HIeIOUHON U HEUTpaJIbHOU cpenax.
IIpuHIUNIEBI MOTyYeHMS.

Comu texuenus u peruns (VII). [leprexnarsr. [leppeHatsr.

Komnok-
BUYM,
KOMIIBIO-
TepHOE
TECTUPO-
BaHUe

31.d-Daementsl VIIIB rpynnbl. CeMeiicTBO kee3a.
CemelicTBO IIaTHHOBBIX METAJIJIOB.

CemeiicTBo kese3a. O0mas xapakTepUCTHKA SIIEMEHTOB
cemeiicTBa xene3za. CTpoeHue aToMOB. V3MeHeHHe aTOMHBIX
paanyCoB U HOHU3AIMOHHBIX ITOTCHIIUAJIOB B pAdaX XKEJIE30—
HUKEJb U KeNe30—0CMUi. BaeHTHOCTh U CTETIEHU OKUCIICHUS
aTOMOB. XapakTep XUMHUYECKUX CBA3EH B COCTMHEHUSX.
CKJIOHHOCTB 3JIEMEHTOB K 00pa30BaHMIO KATHOHHOM N aHUOHHOM
¢hopm, KoMIIeKcoobpasoBannio. KiactepHele coenHeHNSI.
duznyeckre ¥ XMMUYECKHE CBOICTBA Kelle3a, K0OaIbTa, HUKEIS.
®eppomarneTusm. XuMuuecKkast akTHBHOCTb IPH OOBIYHOM 1
BBICOKOM Temmneparypax. OTHOLIEHHE K KUCIOPOLY, BOJE,
kucioram U menodam. Kopposus sxenesa. [Tupooproe xeneso.
Haxoxnenne xenesa B mpupoze. [IpoMBIIeHHbIE METOABI
noiy4eHus xxenesa. I[lpumenenne xenesza. Uyryn. Cranb.
CrienabHBIE CTalH.

Oxcwunel xkenesa, kobdansra, Hukens (11, IT). CocraB u
ocoOeHHOoCTH cTpoeHus ruapokcuaa xeesa (I11). Kucmorno-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENIEHBIE CBOUCTBA
rugpokcnnos (11, IIT). OTHomeHue K Boe, KMCIOTaM, HIEI0YaM.
[IpuHIMDOBI TOJTyYEHUSL.

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

OIIK-6

Komnoxk-
BUYM,
KOMIIBIO-
TEpHOE
TECTUPO-
BaHHE
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Comu xene3sa, kobansta, HUKeNs (II). Kpucramnoruapatsr.
JIBoiiHbIE 1 OCHOBHBIE oM. KauecTBEHHbIE peakLy Ha KATHOHBI

MetaiioB (+2). Comu xene3a, kobanpTa, Hukens (I111) B katnoHHOH

1 aHHOHHOM (hopmax. KauecTBeHHBIC peaKIIU Ha KaTHOHBI
MmetaiuioB (+3). Kpuctammoruapatsl. CTpykTypa 0€3BOTHBIX
xa0punoB. JIBoitHble 1 OCHOBHBIE COJIU.

Oeppurtsl (I1I) u X OKUCIUTETHHO-BOCCTAHOBUTENBHBIE U
KHCJIOTHO-OCHOBHBIC CBOMCTBA. CITOCOOBI MOTYYCHUS.

®eppartsl (IV). OxucnurtenbHble cBolicTBa. [IpuHIKTIBL
MOJTyYEHUSI.

KoMmrIuiekcHbIe COeTUHECHUS JKeme3a, KoOanbTa, HUKEIS.
OTHOCHTENBbHAS YyCTOWIHBOCTH MPOCTHIX M KOMIUIEKCHBIX COJIEH
*Kenesa, kobambTa, Hukens (ILII). AkBa-, aMMuH-, THAPOKCO-,
IIHaHO-, OKCAJaTOKOMIUIEKCEl. KapOoHMITEL.
®eppolieH. XapakTep XUMUYECKUX CBA3EH B MOJIEKYJIE
(heppoueHa. MHOTOS,I€pHBIE KOMIUICKCHI.

CeMeiiCcTBO IJIATHHOBBIX MeTaJL10B. Dusnyeckue u
XUMHYECKHE CBOWCTBA MJIATUHOBBIX METAIIIOB (PYTCHUH, POIHH,
NaIagni, OCMHIL,UPUANN U TNIATHHA). XUMUYECKasi aKTUBHOCTD
IpU 0OBIYHOM U BBICOKOH TemrepaTypax. OTHOIIEHHE K
KHCIIOPOY, BOJIOPOJY, BOJIE, KUCTIOTaM, Iejo4yam, lapCKoi
Bojke. Cxema nepepaboTKy caMOpOAHOM IJIaTHHEL J[pyrue
METO/IbI ITOJIy4EHHS METAIJIOB.

Oxcunel 1 ruapatel okcuaoB. Okeuasl pyterus (IV,VI).
Pyrenatsl. Oxcunsl ocmust (VI, VII). Ocmatbr. Okcunst u
runpokcuasl poaus u upuans (I11I). Oxcuas! 1 rHAPOKCHT
nayutaaus (IT). KomiuiekcHble coequHEeHHS IIaTHHBL. KaTHOHHEIE,
AaHWOHHBIE W HeWTpambHble KoMIutekehl miatusl (11, IV). AMvun-
Y IIIAaHOKOMIUIEKCHI. | €KCaxIopoIIaTHHOBAs KUCIIOTa U €€
COJIN.

32.d-DnemenTsl IB rpynnsl. O6mas xapakTepUCTHKA 3JIEMEHTOB.

Crpoenne aToMoB. MI3MeHeHNE 10 TpymIe aTOMHBIX PaJHyCOB U
MOHM3ALMOHHBIX IOTEHLUAI0B. BaneHTHOCTD U cTeneHu
OKHCIIEHUS aTOMOB. XapakTep XUMHUYECKOH CBS3U B COEAMHEHUSX.
CKJIOHHOCTB K KOMILJIEKCOOOpa30BaHuI0. X MIMHUYECKHE CBOHCTBA
MpOCTHIX BemecTB. OTHOLIEHUE K KUCIOPOAY, BOJIE, 1IeI0YaMm,
KHcIoTaM. PacTBopeHue 30110Ta B Iapckoii Bojke. CriocoOsI

I[O6LI‘H/I MEIHU, cepe60a 1 3010Ta. OCHOBHEIE CITOCOOBI TOJIy14CHUA.

[IpumeHeHne MeTaIoB.

Oxcuner meau (1, IT), cepedpa (I, I1), 30moTa (I, III). CroiicTBa.
OTHoOLIEHUE K BOJIE, KUCIOTaM, 1ieso4aM. [IpuHIUIbL NoTyYeHH s
I'unpokcunsr memu (II), cepedpa (I) u 30m0ta (IIT). KucnotHo-
OCHOBHbIE cBOWCTBa. OTHOILIEHHE K BOJIE, KUCIIOTaM, IIEJI0YaM.
[IpuHIMIIBI TOJTyYEeHUSL.

Comnm menu, cepebpa, 3omota (I). OxucnurenpHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA.

I"anorenoxomuiekcel. @oTorpaduueckre nporeccs Ha OCHOBE
rajoreHuJ10B cepedpa. AMMUH- U IMAHOKOMIIJIEK-
col. Commu menu (I). Kpucramnornapatsl. KommiexkcHsie
coennHenus. [anoreno-, nMaHo- ¥ aMMHHOKOMILTEKCHI. Conti
3osora (I1I). Cosnt B kKaTHOHHOM M aHNOHHO# (hopmax. AkBa-,
IIMaHO-, TAJIOTCHOKOMIUIEKCHI. TeTpaxiopo3010Tast KUCIOTa U ee
COJIHL.

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

OIIK-6

Komnox-
BUYM,
KOMIIBIO-
TepHOE
TECTUPO-
BaHHE

33.d-Dnements! 1IB rpynnsi. O01mmas XxapakTepucTHKa
anemeHTOB. CTpoeHre aTOMOB. I3MeHEeHHE 110 TPYIIIe aTOMHBIX
pannycoB M HOHW3AIMMOHHBIX ITOTEHINAIOB. BaneHTHOCTS 1
CTEIEeHU OKHUCIIEHHS aTOMOB. XapaKTep XMMUYECKOM CBA3HU B
coenuHeHUAX. CKIOHHOCTH K KOMIUIEKCOOOPa30BaHHIO.
Ou3HYeCKUe U XUMUYCCKUE CBONCTBA MPOCTHIX BEIICCTB.
OTHOIIICHUE K KHCIOPOAY, BOJE, KUCIOTaM, [IEII0YaM.
Awmanbramel. Mephl peJoCTOPOKHOCTU TIPU paboTe C PTYTHIO.
Crioco0b1 mostyueHust MeTa/uioB. [IpruMeHeHHE METaIIIOB.

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

Komnok-
BUYM,
KOMIIBIO-
TEpHOE
TECTUPO-
BaHHE
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Oxcunpl nuHKa 1 Kagmus (I11). Oxeuast pryTH (I, I1). CBoiicTsa.
OTHOIIEHHE K BO/IE, KUCIIOTaM, IiesiodaM. [IpHHIMITE TOTyYeHHUs.

Tunpoxcuner muaka u kaamus (11). KucmotHo-ocHOBHBIE
cBoiicTBa. OTHOIICHHE K BOZE, KUCIIOTaM, mienodam. [TpuHIwIeD
MOJIyYEHHUS.

Conu. Kpucramnorunpatsl. Cofiu IIUHKA B KATHOHHOM U
annonHo# dopmax. Comu prytu (I, II). OxucnurensbHo-
BOCCTaHOBHUTEINbHBIE cBOMCTBa coteii prytu (I, I). [uaponu3
coJielt IIMHKA, KaAMHUs, pTyTH. L{MHKaTHI.

KommnekcHsie coenunenusi. AMMUH-, TUaHO-, TaJIOT€HO-
KOMIUTEKCHI. IX yCTOHYMBOCTH B psIly LIMHK — PTYTh. [IpoXyKThI
B3aUMOJICHCTBHUS COJIEH PTYTH C aMMHAKOM.

T'enuii u p-
JJIEMEHTHI
BOCBMOI
TPYIIIBIL.
framemen-
THI

34. T'ennii u p-31eMeHTHI BOCbMOIi rpynnbl. O0mas
XapakTepucTrka 3neMeHToB. CTpoeHne atoMoB. Bo3moxHbIe
BaJICHTHOCTH U CTENIEHH OKHCIIEHHSI aTOMOB DJIEMEHTOB.
W3MmeHeHne no rpymme aTOMHBIX paJlyCOB M HOHU3AMOH-HBIX
noTeHIHanoB. [IpuunHbl XUMUYeCKOW HHEPTHOCTH. DHU3nUecKkue
CBOMCTBA. XapaKTep MEXMOJIEKYJIIPHOTO B3aUMOIECHUCTBU.
V3meHeHne TeMIepaTyp KUIIEHHS U TUIABJICHUS B pSAAY TeIui —
panoH. XuMuueckue coequHeHus. GTopuabl KCEHOHA U KPUIITOHA.
[MpuHiune ux moayueHus. ['uapoaus Gropumos.
Kucnoponconepxamue coequHeHNs kKceHoHa. KnaTtpaTHele
COEJIMHEHHS aproHa U ero aHajaoroB. OKcHJ KCEHOHA U
KceHOHOBBIE KUCITOTEL.

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

Konnoksuy
M, KOMIIBIO-
TepHOE
TECTHPO-
BaHHUC

35. f~Oaementpl. O0mIas XapakTepuCTHKaA YIICMCHTOB.
[Momoxxenne B mepuoamdeckoii cucreme. CTpoeHHe aTOMOB. 4f- 1
5f-3nemeHThI. MI3MeHEeHNEe aTOMHBIX PaJIyCcOB U

MOHHM3ALMOHHBIX TOTEHINAIOB 10 nepuoay. BaxenTHocTs 4/~ n 5/
3J€eMEHTOB. BHyTpeHHsIsl IepHOoINYHOCTh CBOWCTB. XapakTep
XUMHYECKHX CBsI3€H B coeAMHEHUsX.CKIIOHHOCTD K
KOoMIUTekcooOpazoBanuio. CXO/ICTBA M pa3inyus B CBoiicTBax 4f- n
Sf-371eMEHTOB.

Jlanmanuowt (4f-31eMeHThI). BaleHTHOCTD, XapakTep XUMHUYECKHX
cBsi3ei U GopMbI coeMHeHNH. XMMUUECKHe CBOICTBA METAJIJIOB.
OTHOIIEHHE K KHCIOPOAY, Boae, Kucioram. OKCHIBI.
IM'uppokcunpl. I3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB IO
nepuoxy. Comu. Ipotineie comn. Coenmaenus nepus (IV):
OKCH/JIbI, TUAPOKCH]BI, LIEPATHI.

Axmunuost (5f-3neMeHTsI). BaneHTHOCTE 3JIEMEHTOB, XapaKTep
XUMHYECKHX CBSI3e U (POPMBI COCAMHEHHH B PAIaxX TOPUH—KIOpUN
u Oeprimi—noypeHcnidi. XUMUYeCKHe CBOHCTBAa METAJLIOB.
Coeaunenuns Topus (IV): okcua, THIPOKCH]I, TaTOTEHUIBIL.
Coeaunenns ypana (VI): okcua, THIPOKCH]T, TaTOTSHHIBI,
ypaHaThl, COSMHEHHS THOKCO-YpaHa.

4.2 CTpyKTypa THCHHIIMHBI

Tadauuna 2. O61mas Tpya10eMKOCTb JUCHUILIMHBI cocTaBiasieT 18 3aueTHbIX equnul (648

4acoB)
Bun pabotst TpynoeMKOCTb, 4aCOB
1 2 Bcero
ceMecTpa | ceMmecTpa
OO0masi Tpy10eMKOCTh 324 324 648
AyauTopHasi pabora: 252 224 476
Jexyuu (J1) 90 64 154
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Bun pabotst Tpy10eMKOCTb, 4aCcOB
1 2 Bcero
ceMecTpa | cemecTpa
Ilpakmuueckue sanamus (113) 90 64 154
Jlabopamopuwsie pabomut (JIP) 72 96 136
CamocrosiTesibHast padoTa: 45 73 118
Kypcosoii mpoexT (KIT), kypcosas pa6ora (KP)! 23 23
Pacuerno-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
CamMocTosATEIbHOE U3YUEHHE Pa3AEIOB 25 25 50
KonTponsHas padora (K)?
CamonoaroroBka (mpopadoTka U OBTOPEHUE 20 25 45
JIEKIIMOHHOTO MaTepuaia U MaTepuasia y4eOHUKOB U
y4eOHBIX TOCOOUH, MOATOTOBKA K Ta0OpAaTOPHBIM U
MPAKTUYECKUM 3aHITHUSIM, KOJUIOKBUyMaM, pyOexKHOMY
KOHTPOJIIO H T.J1.),
[ToAroToBKa U ¢aya SK3aMeHa’ 27 27 54
JK3aMeH | IK3aMeH IK3aMeHa-
Buo umozoseozo konmpons
4.2.1. Pa3nesibl AUCHMILIMHBI, H3yYaeMble B IEPBOM ceMecTpe
Tabnuna 3. Pa3znenbl IMCHUILUIMHBI, U3y4YaeMble B TIEPBOM CEMECTPE
KomnaecTtBo yacos
Ne A
pas- HaumenoBanue pa3zaenon YIUITOpHad Breayn.
nena Beero |-P abora pabora
JI 113 JIP Cp
1 2 3 4 5 6 7
| «Xumus Kak Hayka. CTpoeHHe BEIIeCTBay. 40 12 12 4 12
3aKOHBI XUMUH.
o) OcHOBHBIE 3aKOHOMCPHOCTHU IMMPOTCKAHUA 38 10 10 6 12
XUMHUYCCKHUX ITPOLECCOB»
3 OCHOBBEI XUMHAH pPacTBOPOB. PeaKI_II/II/I B 144 44 44 44 12
BOJHBIX Cpe€aax.
4 OO6mme cBoiicTBa p-3meMeHToB VIIA-IVA 75 24 24 18 9
TpYIIL.
KonTpous (3x3amMeH) 27
Hmoezo: 324 920 90 72 45

4.2.2. Pa3znenpbl IUCHHUILVIMHBI, H3y4YaeMble BO BTOPOM ceMecTpe
Tadauua 4. Pa3iesbl AMCHUIIMHBI, H3y4YaeMble BO BTOPOM ceMecTpe

! Ha xypcoBoii mpoekT (paboTy) BEIAENSAETC He MEHee OJHOM 3a4€THOM eJMHHIIEI TPYI0eMKOCTH (36 4acoB)

2 TonbKo ISt 3204HO POPMBI OOYUEHHS
3 Ilpu HANMYKMHU SK3aMEHa 110 JUCIUILINHE
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Ne
pas-
nena

KonuuectBo yacoB

AyautopHas
B Pa6ora Bue-ayn.
pabota

g | m | Jap Cp

HaumenoBanue pasaenos

CEro

2 3 4 5 6 7

OO1ast XxapaKTepUCTHKA S-3JIEMEHTOB. Bomopoy.
IToarpymnmna antoMuHUS

110 26 |32 28 24

OO61as xapakTepucTiKa d-31eMeHTOB 88 24 | 32 8 24

Oo6mas xapakrepucTtuka f-anemenToB. ['enuit u p-
3JIEMEHTBI BOCBMOM TPYTIIIBI 99 14 132 128 |25

KonTtpomns (3x3ameH)

27

Hroro: 324 64 96 64 73

Bceero: 648 154 | 154 | 136 118

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

TABJINIA 5. Tembl JJeKIIMOHHBIX 3aHATHI

TEMA

1. Hpez[MeT M 3a1a4i XuMHUU. MeCcTo XMMHH B CUCTEME eCTEeCTBEHHBIX HaYyK.

2. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

3. CTpoeHue aTOMA M 3JIEKTPOHHBIX 000/1049€eK aTOMA.

4.Hepuozmqec1mii 3aKOH " Hepnozmqecxaﬂ CUCTEMA XUMHYECKHUX IJIEMEHTOB C TOYKH 3PCHUSA
TEOPHUH CTPOCHUA aTOMA. Hepl/IOZIH‘lHOCT]) CBOIICTB 2JIEMEHTOB.

5. XumMuveckasi CBSI3b H CTPOEHHE MOJIEKYJI, BATEHTHOCTh. KOHIIENINA THOPHIN3AIIH ATOMHBIX
opOuTaneil ¥ MpOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJI U NMOHOB. KOHIIeNIHs MOJIIpu3aii HOHOB.
Teopus monekyssipHbIx opoutaneit (MO JIKAO).

6. MexmoaekyasipHoe B3aumoaeiictue. Cutel Ban-nep-Baansca. OpueHTanmoHHOE, HHAYKIIMOHHOE U
JUCTIEPCHOH-HOE B3auMoecTBUSA. DaKTOPHI, ONPEACIISIONINE SHEPTHIO MEXMOIEKYJIIPHOTO
B3auMoieiicTBus. BonmopoHas cBsi3b.

7.CoBpeMeHHbIe NMP00JIeMbl HeOPraHUYecKoi XuMUU. MeTaoopranudeckas u CynpaMoNIeKyIsIpHas
XUMHSA-XAMUSI MOJIEKYJIIPHBIX aHCaMOJIe U MOJIEKYJISPHBIX CBS3EH.

8. Ochoebl xumuueckoii mepmoouHamuku. JHEPreTUIECKUE XaPAKTEPUCTUKN XUMHUECKUX PEAKIIHH.
IlepBoe HayaJI0 TEPMOJAMHAMUKH.

9. Ocnogbl xumuueckoil Kunemuxu. ' OMOTeHHbIE U reTepOreHHbIe peakuui. CKOpOCTh XUMHUUYECKOH
peakiuu 1 hakTophl ee onpenessonire. [lopsgok n MoneKyIsipHOCTh peakuuu. Karamns.

10

10. Xumuueckoe pasnosecue. CB3b KOHCTaHTBl XMMHUUECKOTO PABHOBECHSI CO CTaH/IAPTHBIM
M3MeHeHHneM dHepruu I'nboea.

11

11.06uue ceoiicmea pacmeopos. Pacmeopul nesnexmponumoe.

12

12.PacTBOpBI J1€KTPOIHTOB.

13

13.Peaknuu B Heoprann4eckoii xumuu. I'maponus coueil. OkuciumensHo-60ccmanogumenbHule
peaxkyuu 6 600HbIX pacmeopax. JNEKTPOJIH3 PACTBOPOB H PACILIABOB.

14

14. Incnepcusble cuctembl. Kosutonasl.

15

15.KoMIJIeKCHBIE COeTMHEHHUS .
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16 16.CoBpeMeHHBIE METOAbI CHHTE32 H AHAJIN32 HEOPTAHMYECKHX BelIeCTB.

17 17. p-Dnementsl VII A rpynnsbl.

18 18. p-Oaementsl VIA rpynnsi.

19 19. p-DnemenThl VA rpynnsl.

20 20. p-Dnementsl IVA rpynnsi.

4.3.2. JEKIHUOHHBIE 3AHATUSL. 2 CEMECTP
TABJINIA 6. TemMbl JeKIIMOHHBIX 3aHATHIA

Ne TEMA

1 22. s -DyieMeHThI 1A rpynnsi.

2 23. Bonopoa.

3 24.s-2nemenTsl BTopoii rpynnbl. [loarpynna 6epuiiaus u maruus. [loarpynna kanasuus.

4 25. Iloarpynna aJllOMUHMS.

5 26. d-daements! IIIB rpynnel. Peako3emMenbHbIe 371€MEHThI.

6 27. d-Jdnementsl IVB rpynnsl.

7 28.d-dnemenTns VB rpynnel.

8 29. d-Ddaements! VIB rpynnel.

9 30. d-daements! VIIB rpynnsi.

10 31.d-Daementsl VIIIB rpynnbl. CemeiicTBO :kese3a. CeMeiicTBO IJIATHHOBBIX METAJLIIOB.
CemeiicTBO KeJie3a.

11 32.d-dnemenTsl IB rpynnsi.

12 33.d-dnemenTs! 1IB rpynnsl.

13 34. T'esqnii 1 p-31eMeHTbI BOCbMOM IPyNibl.

14 35. f~Oaementhl. CTpocHue aTOMOB. 4f- u Sf-3nmemMenTsl. JIanmanuowt (4f-3nementsr). Akmunuowt (Sf-
JJIEMEHTHI).

4.4.. IPAKTUYECKUE 3AHSATUSA.
4.4.1. MIPAKTUYECKHWE 3AHSITUS. 1 CEMECTP
TABJIMIIA 7. TeMbl NPAKTHYECKUX 3aAHATHI

Ne TEMA

1 1. IIpeamer u 3axa49n XUMUK. MeCTO XHMHH B CHCTEMe €CTECTBEHHBIX HAYK.

2 2. ATOMHO-MOJIEKYJISIPHOE YYeHHeE.

3 3. CTpoeHue aToMa H 2JICKTPOHHBIX 000/104€K aTOMa.

4 4.Ilepnoanyeckuii 3axoH u Ilepuoauyeckas cucreMa XHMHYECKHX 3J1EMEHTOB ¢ TOYKH 3peHUS
TeopuH cTpoeHust atoMa. [lepnoaANYHOCTL CBOIICTB 3/1€MEHTOB.

5 5. Xumuyeckasi CBSI3b H CTPOEHHE MOJIEKYJI, BAJTEHTHOCTb. KOHIIENIINS THOPUIU3AIIMHA ATOMHBIX
opOuTaseil 1 IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI ¥ HOHOB. KOHIENIus MOJISpH3alui HOHOB.
Teopus monekysipHbIx opoutaneit (MO JIKAO).

6 6. MexmonekyasipHoe B3aumoaeiictsue. Cuiel Ban-nep-Baansca. OpueHTallMOHHOE, HHAYKIMOHHOE U
JIMCIIEPCHOH-HOE B3auMoaeicTBuUs. DaKkTOPbI, ONpEaeSIone SHEPTUI0 MEKMOJIEKYIJISIPHOTO
B3auMoieiicTeus. BomopoaHas cBs3b.

7 7.CoBpeMeHHBIe MPOGJIeMbl HEOPraHHYECKOH XMMHUH. MeTanaooprannieckas U CylnpaMoJIeKyJIsipHas

XUMUA-XUMUS MOJICKYJIAPHBIX ancaMOJeil u MOJICKYJIAPHBIX CBsI3CH.
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8 8. Ocno6bl xumuueckoit mepmoounamuku. JHEPTeTHICCKAE XaPAKTEPUCTHKN XUMHUICCKIX PEaKITHiA.
[lepBoe HaYaIO TEPMOIMHAMHUKH.

9 9. Ocnoevl xumuueckoii Kunemuxu. [ OMOTCHHBIC ¥ TETEPOTeHHBIEC peakuni. CKOPOCTh XUMHIECKON
peakun 1 (hakTOpEI ee onpenersronie. [lopsaaok n MoneKyIsIpHOCTs peaknnu. Katamms.

10 10. Xumuueckoe pasnosecue. CBsi3b KOHCTAHTHI XUMHYECKOTO PAaBHOBECHS CO CTAHIAPTHBIM
n3MeHeHneM >Heprun [ nboca.

11 11.06wue ceoiicmea pacmeopos. Pacmeoput Hernekmpoaumos.

12 12.PacTBOpPHI D1E€KTPOJTUTOB.

13 13.Peakuuu B Heopranu4ieckoii xumuu. I'maponaus coseil. OkucaumensHo-60ccmanosumenbHole
Ppeaxkyuu 8 600HBIX pacmeopax. JNeKTPOJU3 PACTBOPOB U PACIIABOB.

14 14. Incnepcusblie cuctembl. Kosutouasl.

15 15.KomiuieKcHbIE COeJUHEHHS.

16 16.CoBpeMeHHbIe MeTO/IbI CHHTE3a U AHAJIN3a HEOPraHUYeCKUX BellecTB.

17 17. p-Duementsl VII A rpynmsbl.

18 18. p-Oaementsl VIA rpynmnsl.

19 19. p-DuemenTtsl VA rpynmnsl.

20 20. p-Onementsl IVA rpynnsl.

4.4.2. IPAKTUYECKHUE 3AHATUA. 2 CEMECTP
TABJINLIA 8. Tembl NpaKTHYECKUX 3aHATHI

Ne TEMA

1 22. s -OJyiemeHThI 1A rpynmsbi.

2 23. Bonopoa.

3 24.s-dnemenThl BTOpOii rpynnel. Iloarpynna oepuiaus u maraus. Iloarpynna xansuus.

4 25. Iloarpynna aJllOMUHMSA.

5 26. d-daements! IIIB rpynnel. Peako3emenbHbIe 31eMeHThI.

6 27. d-dnementsl IVB rpynnsl.

7 28.d-dnemenTsl VB rpynnel.

8 29. d-Jdaements! VIB rpynnel.

9 30. d-DaemenTs! VIIB rpynnsi.

10 31.d-Daementsl VIIIB rpynnbl. CemeiicTBO :kese3a. CeMeiicTBO MJIATHHOBBIX METAJLIIOB.
CemeiicTBo Ke1e3a.

11 32.d-DnemenTs! IB rpynnsi.

12 33.d-Onements! 1IB rpynnsl.

13 34. T'esqnii 1 p-31eMeHTHI BOCbMOM rpynmbl.

14 35. f~Oaementbl. CTpocHHE aTOMOB. 4f- u Sf-3memMenTsl. JIanmanuowt (4f-3nementsr). Akmunuowt (Sf-

JJIEMEHTBHI).

4.5. JlabopaTopHbIe 3aHATHSA
TABJINIA 9. Tembl 1a00paTOPpHBIX PadoT
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No Ne Koun-Bo
JIp paszena HaunmenoBanue 1a60paTopHbIX paboT 1acos
1 2 3 4

Omnpeaenenne OTHOCUTEILHONH MOJIEKYJISAPHON Macchbl OKCH/IA YyrJiepoaa
1 1 av) 2
2 1 ONPEJEJIEHME MOJISIPHOM MACChHI SKBUBAJIEHTA ITMHKA 2
3 ) CKOpOCTb XMMHUYECKUX peaKluid. 3aBUCUMOCTb CKOPOCTU PEAKIIUH OT )
TEeMIIEPATYPbI U KOHLIEHTPALUH
4 2 XuMH4ecKkoe paBHOBECHE. BiusiHue TeMnepaTypsl U KOHLEHTPALUU Ha 2
XAMHUYECKOE DABHOBECHE
5 2 Karanuz. 'oMOTreHHBIH 1 reTepOoreHHbIN KaTaan3 2
6 3 OuncTka TBEPJBIX BEIICCTB OT an/IMeceI‘/'I 6
7 3 PactBopsl. PactBopumocTs coneil, [IpousBenenne pacTBOpUMOCTH 4
8 3 [IpuroroBneHue pacTBOPOB 3aJaHHON KOHLIEHTPAL[UU 6
9 3 SneKTponHTquCKaﬂ IUCCOIAU (HpOTOJ‘II/IS) 6
10 3 Tunponuz (I[IpoTtomms) coneit 4
11 3 OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE PEAKITIH 6
12 3 DNEKTPOXUMHUECKHE CBOIICTBA METAJUIOB, 3JIEKTPOJIU3 PACTBOPOB COJIEH 4
13 3 Kopp031/m METAJIOB 4
14 3 IlonydeHnue u cBOWCTBa KACIOPOJA 5
15 3 CaoiicTBa BOIOpOa U IEPOKCHUIA BOJIOPOIa 5
16 3 I"anoreHs! 1 UX cOeTMHEHUS 10
17 3 Cepa. CBoiicTBa cepbl U €€ COeAMHEHUI 10
18 3 A30T ¥ ero COeIMHeHM, ITOIVICHUE U CBOMCTBA 10
19 3 Dochop ¥ ero coeMHeHns 6
20 3 Vriepoa 1 KpeMHUH, COEAUHEHUS YTIepoaa U KPEMHHUS 6
21 3 bop u ero coenunenus. [lonyyenue u cBoiicTBa 6
2 4 CBolicTBa MIEJITOYHBIX METAJJIOB U UX COSIUHCHUN 10
23 4 Bepumnnit, Marauii, KambIHid, CTPOHIUHA, OapHil U UX COCTUHCHUS 10
24 4 AJIIOMUHHI U €ro COeIUHEHUSI 10
95 5 Penxo3eMenbHbIe a1eMeHTHI: TuTaH, IUpKOHUH 1 radHuil. OKCHABI 6
THUAPOKCHUJIBI U COJIU
26 5 Bananuii, HHOOWIA, TAaHTAJl U KX COCTUHEHHUS 6
27 5 Xpom, MOJIMOIeH, BOIb(PAM U UX COSAMHECHUS 6
28 5 Mapranen, coeIMHeHHs] Maprasia 6
29 5 XKene3o, k00aabT, HUKEIb U UX COEIUHEHHS 6
30 5 Mens, cepedpo, 30J0TO U UX COSTMHEHUS 6
31 5 Iluak, KagMul 1 UX COSTUHEHUS 6
32 5 OJI10BO, CBHHEII ¥ MX COEIMHEHHUS 6
33 5 MpIIbSIK, CypbMa, BUCMYT U UX COEIUHEHUS 6
34 5 KauecTBeHnHoe onpejieaeHue HOHOB d-seMeHTOB 6
35 6 CuHHTE3 HEeOpTraHNYECKHUX BEIIECTB 6
36 6 ITonyuenue u cBOWCTBA KOMIUIEKCHBIX COEIMHEHUN 6

4.6. CamocTOAITEJIbHOE M3yYeHHE Pa3/1eJI0B JUCIHIIIMHbI

TABJINIA 10. Tembl caMOCTOATEIbLHBIX 3aHATHI
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No Kon-Bo
Bormnpocsl, BBIHOCUMBIE Ha CAaMOCTOSITEIbHOE U3yUYECHUE
pasnena 4acoB
1 2 3
[peamer u 3anaun xuMuu. MecTo XUMHH B CHCTEME €CTeCTBEHHBIX
1 Hayk. [Ipeamer u 3agaun xumun. OCHOBHBIE 33/1a4U COBPEMEHHOM 4

Heopranudeckor xumun. CoBpeMEHHBIEC HAaIPaBJICHUS Pa3BUTHS

HNonnas cBs3b 1 ee cBoiicTBa. [loysipu3anus noHa B 3J€KTPUIECKOM
niosie. [lonsipu3yemMocTs 1 NoJAspU3yrolee AeCTBUE HOHOB.
N3menenune 3Tux CBOMCTB B iepUojax U rpynmnax. Mlonnas cBsasb-
MpeeabHbINA ClTydall KOBAJICHTHOM MOJISIPHOM CBSI3U.

10

JAucnepcublie cuctembl. Kosstonabl. J[ucnepcHbie CUCTEMBI.
3 Knaccugukanus qucnepcHsix cucreM. CyCeH3uu U 3MYJIbCHU. 6
KomoumHbie pacTBOphI. Y CTORYMBOCTH KOJUTOMIHBIX PAaCTBOPOB.

Bopaopoa. O6mas xapakrepucTrka Boaopoaa. [lomoxxeHnue Bogoposaa B
nepuoanueckoi cucreme. CTpoeHre aroma. BajleHTHOCTh U CTETICHb
OKHCJICHUS aTOMOB BOJIOPOa. XapaKTep XUMHUSCKHUX CBSI3CH B €ro
COeNMHENHsX. Y CII0BHs 00pa3oBanus U cyliecTBoBanus nonos H', H,
H30". ®usuueckue 1 XUMUYECKHME CBOKWCTBA BOLOpoAa. Bomopon kak
BOCCTaHOBHUTENb. BocCTaHOBHUTEIb-HAsl CIIOCOOHOCTH AaTOMAPHOTO H

10

d-JnemenTs! IIB rpynnb1.O01as xapakTeprcTUKa 3JIEMEHTOB.
Crpoenue atomoB. MI3MeHeHue 1o Tpymre aTOMHBIX PauyCcoOB U
MOHU3ALMOHHBIX IOTEHUINAIOB. BaJ€HTHOCTh U CTETIEHU OKUCIICHUS
5 aTOMOB. XapaKTep XMMHUYECKOMN CBSI3U B COeIMHEHUIX. DU3NYECKue 1 10
XUMHUYECKHUE CBOMCTBA MPOCTHIX BeecTB. OTHOIIEHUE K KUCIOPOY,
BOJIE, KUCJIOTaM, IienoyaM. Amanbramsl. [I[pumMeHneHrne MeTasios.

Ovecwuner rtunva u vamvua Ovecuncy nruru (I TN CeaticTea

Jlanmanuowl (4f->neMenTsl). BaleHTHOCTD, XapaKTep XUMUICCKUX
6 CBsi3ei U (hOpPMBI COeAMHEHN. XUMUYECKHE CBONCTBA METAJLIOB. 10
OTHoOIIEHHE K KUCTOPOAY, Boje, KucioraM. OKcuabl. [ MIpOKCHIBI.

)
IAortorrariira rriraTamIta AAIIADIIT I, Anatiormn o mantaaasr  amrr

Axmunouowt (5f->neMeHTbl). BaleHTHOCTh 37IEMEHTOB, XapaKkTep
XUMHUYECKUX CBSI3eH U (POPMBI COEIMHEHUH B psiiaX TOPUN—KIOpUN U
OepkIui—IoypeHcHii. XuMu4eckre cBoicTBa MeTayioB. CoeIMHEHUS
topus (IV): okcua, runpoxcun, ramorenuasl. Coennnenus ypatna (VI):

10

5. OHEHOYHBIE MATEPHAJIBI JUIA TEKYIIEI'O U PYBEXHOI'O KOHTPOJISA
nepeueHv oyeHoOUHbIX cpedcme u Konmpoaupyemvix komnemenuyuii: OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6

5.1. SAJAHUS JJIAA TEKYIIET'O KOHTPOJIA (KOJJVIOKBUYM). 1 CEMECTP.

ITEPBASA KOHTPOJIBHASA TOYKA

3.0cHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJISIPHOTO YUEHHSI. 3aKOHBI: COXPaHEHUS, KPATHBIX
OTHOILIEHH, TTOCTOSIHCTBA COCTaBa, 0OBEMHBIX OTHOILIEHHUH. 3aKOH ABOrajpo. 3aKoH
HKBHUBAJICHTOB.

7.KBanToBble yrcna. CMbICT KBAaHTOBBIX YncCell. ATOMHbBIE OpOUTAIN. DHEPreTHUECKUE YPOBHH
AJIEKTPOHA B OJJTHORJIEKTPOHHOM MHOTOIEKTPOHHOM aTomax. [Ipunnmn [Taynu.

8.IIpaBmiio XyHza ¥ MOPSAIOK 3ar0JIHEHHUSI aTOMHBIX opOuTaneil. [TpuHiun HaumenbIei
sHepruu. [Ipasuno KneukoBckoro.

9. Ilepuoanueckuii 3akoH. [lepuoamueckas cuctema. OcoOOEHHOCTH 3aMOTHEHUS SJIEKTPOHAMU
aTOMHBIX OpOuTaseil u GopMUpPOBAHUE TIEPHOJIOB. S-, P-, d-, [~IIEMEHTHI U UX PACIIONIOKEHUE B
MIEPUOIUYECKON CUCTEME.
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10. Ctpoenue 31eKTPOHHBIX 000JI0UeK JIeMEHTOB. [leprHoAMYHOCTh CTPOSHHS AIMEKTPOHHBIX
o0osiouek. MI3MeHeHre aTOMHBIX U MOHHBIX PaJIMyCOB M0 MepruoaaM u rpynmnam. DpdexTs d- u
f-cxaTusl.

11. MoHn3auMOHHbBIE TOTEHIMAIIBI, CPOACTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIbHOCTh
aneMeHTOB. DaKTOpHbI, ONPEACIIAIONINE 3TH BEJIMYMHBI U X U3MEHEHHUE 10 NMepruoaam 1
CPYIIIAM.

12.I1lepnoAMYHOCTS XMMHUYECKUX CBOMCTB 3JIEMEHTOB, MPOCTHIX BEHUIECTB U XUMUYECKUX
coelMHeHUH. MI3MeHeHne CBOKCTB 3JIEMEHTOB 10 MEPUOJaM U ITpyniaM B 3aBUCUMOCTH OT
CTPYKTYpBI BHEIIIHUX U MPEIBHEITHUX IEKTPOHHBIX 000JI0YEK U PaINyCcOB aTOMOB. VI3MeHeH e
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJOB M THAPOKCHJIOB 10 IEPUOJAM U TPYIIIAM.

13. OcHOBHBIE TUIIBI XUMUYECKOM CBSA3M: KOBaJIEHTHAs (HEIOJIApHAs U MOJISIpHAs), HOHHA,
MeTayndeckast. O61re 0coOOEHHOCTH MeXaHn3Ma 00pa30BaHusl KOBAJIEHTHBIX U HOHHBIX
CBSI3EH.

14.0OcHoBHbIE MOT0XKEHUS Teopun BadeHTHBIX cBsi3eil (BC). OcobennocT 06pa3oBaHus CBs3EH
0 JIOHOPHO-AKIIENTOPHOMY MexaHu3My. HackllaeMocTh 1 HanpaBIeHHOCTh XUMUYECKOM
CBsI3U. MHOTOLEHTPOBAs! CBS3b.

15.BajieHTHOCTh XMMUYECKUX 3JIeMEHTOB. BasienTHOoCTh ¢ mo3unuii Teopun BC. BanieHTHOCTS -,
p-, d-, f->nemenToB. [locTosiHHas U IepeMeHHas BAJIGHTHOCTU. BaJeHTHOCTH U cTeneHb
OKHCJICHUS aTOMOB 3JIEMEHTOB B UX COCTMHCHUSIX.

16.0quHOYHbBIE U KPATHBIE CBSI3H. G- U T-PA3HOBUIHOCTU KOBAJIEHTHBIX CBsI3el. OTHOCUTEIbHAS
YCTOMUUBOCTD (p—p)n- U (p—d)n-cBsizeit. KonmdecTBeHHBIE XapaKTEPUCTUKH XUMUUYECKHIX
cBssell. [lopsanok cBs3u. Dueprus cBa3u. JlyinHa cBs3u. BanenTHslil yroi. CteneHb HOHHOCTH
cBs3U. DPPEKTUBHBIC 3apsIbl XAMUIECCKH CBSI3aHHBIX aTOMOB M CTEIICHb HOHHOCTH CBSI3H.
JIATIOIbHBIA MOMEHT CBS3H.

17. Konuenuusi rOpuan3auyu aTOMHBIX OpOUTaIe U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYTT U
noHOB. OCOOEHHOCTH pacIpeaeNeHus YIEKTPOHHON MIIOTHOCTH THOPUIHBIX OpOUTANIEH.
[Ipocreitmue Turbl THOpUAN3ALMA: Sp, Sp2, sp3, sp3d, sp3d2. T'ubpuauzanus ¢ y4acTuem
HEMOEJICHHBIX 3JIEKTPOHHBIX Nap. BiusHue oTTankuBaHus 31€KTPOHHBIX Map Ha
IIPOCTPAHCTBEHHYIO KOHPUTYPALIUIO MOJIEKYJI.

18.KoHuenuus noasipuzaiii HOHOB. TPakTOBKA MOJISIPHBIX CBSI3€M COMNIACHO KOHLIECTIIINU
NOJIIPU3aLUU HOHOB. JIokanu30BaHHbIE U JIEIOKATN30BaHHbIE CBA3HU. TpeX- U MHOTOLIEHTPOBBIE
cBs3H. Jlenokanu3anus n-3IeKTPOHHON TUIOTHOCTH B MoJieKyJie OeH3omna, rpadute, HoHAX
KHCJIOPOJICO/IEPKALUX HEOPTaHUUECKUX KUCIIOT.

19.Teopust monexynsipabix opoutaneit (MO). OcHOBHBIE OJOKEHUS, SJHEPTETUUECKUE
JMarpaMMbl, CBSI3bIBatoIIne U paspeixisitomue MO. DHepreTudeckue quarpaMmsl MO
JIBYXaTOMHBIX MOJICKYJI 2JIEMEHTOB BTOPOTO NIEPUO/IA. G- U T-MOJIEKYyIIpHbIE OpPOUTAIH.
Cpasnenue teopuu BC u MO.

20.KommiekcHbie coequHeHust. CTpoeHuEe KOMIUIEKCHBIX COEUHEHUN, TEOpHUs
KPUCTAJUTMYECKOTO T0JIsI. XMUMHUUYECKasi CBSI3h B KOMITJIEKCHBIX COCTMHEHUSIX U OCOOEHHOCTH MX
cTpoeHus. [ mbpuan3aus aTOMHBIX OpOHUTAEl KOMILIEKCOOOpa3oBaTersl.

21. MexwmounekynsipHoe Bzaumozerncteue. Cuibl Ban-nep-Baanbca. OpueHTaniionHoe,
WHIYKIUOHHOE U TUCIIEPCUOH-HOE B3auMOAeHCTBUSA. DaKTOPBI, ONPEESIOIINE SHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUSI.

22.Bonopoanas cBs3b. [Ipupoaa BogOpoIHOM CBA3H, €€ KOJIMYECTBEHHbBIE XapaKTEPUCTUKHU.
Mex- 1 BHYTpU-MOJIEKYJIIpHasi BOJOPOIHAsA CBA3b. Bo/IOpoaHAs CBA3b MEXKIY MOJIEKYIaMH
¢dbTOopoBOIOPOA, BOJIBI, aAMMHUAKA U CIUPTOB. BiusiHIEe BOJOPOIHOM CBSI3U Ha (PU3UUECKHE
CBOMCTBA BEIIECTB C MOJIEKYJISPHOU CTPYKTypoi. O01mue 0co0eHHOCTH (PU3UIECKUX CBOMCTB
MOJIEKYJISIPHBIX KPUCTAJJIOB B CPABHEHUHU C MOHHBIMUA U @TOMHBIMU KPUCTAJJIAMH.

23. DHepreTU4YecKre XapakKTEPUCTUKN XUMUUECKUX peakiuii. [lepBoe Hadyaio TepMOJMHAMUKH.
[TpeBparteHus 3HEPTUU U pabOTHI B XUMUYECKUX MPOIECCax.

24 Tepmoxumusl. [ToHsaTHE 00 SHTANBIHMHA. DHAO- U IK30TEPMUUYECKUE PEAKIINH. 3aKOH
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I'ecca u ciencrue u3 Hero. CTaHAAPTHOE COCTOSIHUE U CTaHIApTHAs SHTAIbIIUSA 0O0pa30BaHUs
BenlecTBa. PacyeTsl TemnoBbIX 3P GEKTOB peaKiHii.

25.Bropoe Hauano tepmoauHamMuku. Ilonarue suTponuu. OLieHKa 3HaKa U3MEHEHUS SHTPOIIUH B
XUMUYECKHX peakiusax. DHeprus ['md0ca. Ponab 3HTANIBNMMAHOTO W HTPOIMUUHOTO (PaKTOPOB B
OIIpE/IC/ICHUH HallpaBJIeHMs Ipoliecca.

26. 'oMOoreHHbple U reTEpPOreHHbIE pEaKIUMU U CUCTEMBbL. CKOPOCTh XUMHUYECKOM pPEaKUUU U
(dakTopsl ee ompenensionre. 3aBUCUMOCTh CKOPOCTH PEaKIUH OT KOHLEHTPAIMH PEarcHTOB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsaok 1 MOJIEKYJIIPHOCTh PEAKIIUU.

27 Ilonstue o MexaHu3Me peakuuu. IlepexonHoe cocTossHUE, WK aKTUBUPOBAHHBINA KOMILUIEKC.
OHeprus akTuBauuu. OakTopbl, ONPEAECISAIOINE BETUUNHY SHEPIUU AKTUBALIUH.

28.BnusHue TeMmepaTypsl Ha CKOPOCTh XUMHYecKoi peaknuu. IlpaBuno Bant-I'odda.
TemmnepaTypHbIil KO3GOUIIMEHT CKOPOCTH. YpaBHEHUE AppeHuyca.

29 Karanu3z u Katamu3aTopbl. MHruOutopsl u wuHruHOupoBaHue. KaTamuTuueckue sibl.
['oMOreHHple M TETEPOreHHbIE KaTAIUTUYECKHE pEaKIUU. AKTUBHbIE LEHTPbl TBEPIBIX
KaTaJI13aTOpOB.

30. O6parumbie U HEOOPATUMbIE XUMUUYECKHE peakiui. COCTOSHHUE PABHOBECHS U ITPUHIIHIL
oOpatumocTH peakunu. KuneTnueckuii 1 TepMOAMHAMHYECKUNA TTOIXO0/IbI K OMTUCAHUIO
XMMHYECKOIo paBHOBecUs. KOHCTaHTa XMMHUECKOTr0 paBHOBECHS U €€ CBS3b CO CTaH/IapTHBIM
n3MeHenueM >Heprun ['m60ca. CmenieHne XUuMUYECKOTr0 paBHOBECHS TIPU U3MEHEHUH YCIIOBHIA.
ITpunnun Jle larense.

BTOPASA KOHTPOJIBHASA TOUKA

31.Teopuu pactBopoB. PacTBopeHue kak (U3NKO-XUMHUECKU mporiecc. I3MeHeHne SHTaIbIIUN
W DHTpONUU Npu pactBopeHuu BeriecTB. ConbpaTarus. ConbaThl. OcoObIe CBOWCTBA BOJBI KaK
pactBopurend. ['maparel. Kpucrtamnoruaparsl.

32.06mme cBoiicTBa pacTtBOpoB — auddy3us m ocMoc. OCMOTHMYECKOE JIaBIIEHHE U €ro
3HaueHue. MeTobl onpeneneHns MOJEKYISIPHBIX MacC paCTBOPEHHBIX BEILIECTB.
33.PactBopuTenb U pacTBOpsieMoe BemiecTBO. PacTBopumocTh. HackilieHHbIE, HEHACHIIIICHHBIE,
nepechlllieHHble, pa30aBleHHble M  KOHIEHTPUPOBAHHBIE pacTBOphl. B3aumonelicTBue
pacTBOPEHHOTO BeliecTBa U pactBoputensi. COCTOsTHUE BEIIECTBA B PACTBOPE.

34 KoHIeHTpaIsi pacTBOPOB M CHOCOOBI €€ BBIPAKEHHUS: MaccoBasl JAOJs, MOJISPHOCTH,
HOPMAaJIbHOCTb, MOJISUTBHOCTh, MOJIBHAS JI0JIS, TUTP.

35.3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B JKUJIKOCTSIX, IBYX KUAKOCTEH, TBEPBIX BEILIECTB B
KUIKOCTAX. 3akoH ['eHpu. BiusiHne Ha pacTBOPUMOCTD MPUPOJIBI KOMIIOHEHTOB, TEMIIEPATYPHI
U faBieHus. [lepexkpucramins3anuu 1 SKCTPaKLUs.

36./laBnenne m cocrtaB mapa Haja pacTBopoMm. 3akoH Payns. Kpucramnuzanuss v KUNEHUE
pactBopa. Kpruockonust u 30yIHOCKOIHSI.

37. N3otonnyeckuit KOAHUIHEHT. DIESKTPOIUTHYECKAS TUCCOIMAIIHS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOpUU BIEKTPOJMTHUECKOM auccouuanud. MexaHu3m auccouuanvu. BriusiHue
MPUPOJBI BEHIECTBA HA €r0 CIIOCOOHOCTh K DJIEKTPOJMTHYECKOW JWCCOIMAIMK B BOJHOM
pactBope. KHCIOTHO-OCHOBHBIM XapakTep IUCCOLMALMU THAPOKCHIOB B 3aBUCUMOCTH OT
MOJIOKEHHUST DJIEMEHTOB B TIEPHOJWYECKON cucTteMe. Jlucconmamusi CpeaHUX, KHUCIABIX U
OCHOBHBIX COJIEH.

38.PacTBOpHI caObIX AMEKTPOIUTOB. KOHCTAHTa M CTENEHBb JTUCCOIMAITUH CIIA00TO AJIEKTPOJIUTA.
3akoH pa3dasienus OcTBaibaa.

39.PacTBOpBl  CHJIBHBIX JJIEKTPOJMTOB. Kaxymiasics CTEneHb JHUCCOLMAIWUA  CHUIIBHOIO
ANIEKTPONIUTA. AKTUBHOCTh U KOIPPUITMEHT aKTUBHOCTH. MIOHHAs cHlia pacTBOpA.

40.0OcHOBHBIC TPEICTABICHUS TCOPUU CHIBHBIX 3JIEKTpoiuToB (Teopuu bpencrema u Jloypw,
JIstouca u ap.). IlpoToHHas Teopust KMCIOT UM OCHOBAHMM, MPOTOJIM3 U MPOTOIUTHUECKUE
peakuuid. [[pOTOAUTEI U aTPOTOIUTHI.
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41.ducconmanus Bonabl. MoHHOE mpou3BeneHUE BOAbl. BoIOpoaHBIT M THAPOKCUIBHBIN
nokazatenu cpeanl. MoH rumpokconus. Muaaukaropel. Meroasr onpenenenus pH. bydepHsbie
pacTBOPBL.

42.TpynHOpacTBOpUMBIE SJEKTPONUTHL. PaBHOBecMe MeEXIy OCAJKOM U  HACBIIICHHBIM
pactBopoM. IIponsBenenue pacTBOpuMoCTU. BinsiHiEe 0IHOMMEHHBIX HOHOB Ha PaCTBOPUMOCTh
BenlecTB. Binusinue pH pactBopa Ha oOpa3zoBaHue TPy IHOPACTBOPUMOTO BEIIECTBA.

43.I'uoponusz coneu. Vionnsle ypaBHeHHs ruaposin3a. KoncrtanTa u cteneHsb ruponusa. Biusnue
MPUPOJBI, 3apsija U paJuyca MOHOB Ha UX CKIOHHOCTb K rMApoJu3y. BinsHue KoHUEHTpauuu
pacTBopa, Temneparypsl, pH cpelpl Ha creneHs ruaposn3a. BausHue KOHCTaHTBI 1MCCOLMALINN
KHUCIIOTBI(OCHOBAHMSI ), KUCIOTHI U OCHOBAHHUS HA KOHCTAHTY THAPOJIN3A.

44 .Cnoxuble caydan ruapoinza. OOpaTUMbIl 1 HeoOpaTUMBI TUApoNn3. ['MapONNU3 KHCIBIX
coneil. I'maponus TpyaHOpPacTBOPUMBIX cosieli. COBMECTHBIM THUIAPOJIU3 COJEH. Y CIIOBUS
nojasieHus rugponusza. OOmye NPUHIUNIBI MOJYyYEHUs JETKOTHAPOIU3YIOIINXCA COJIeH, MX
OYUCTKH U CYILIKH.

45.T'uaponu3 ¢ TOUYKU 3pEHUsT TPOTOTUTHUYECKON TEOPUH KUCIOT U OCHOBAHUH.

46. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE IPOLECCHl KAK pPEAKUHUHU [epeHoca 3JIEKTPOHa.
Oxucnutenu u BocctaHoBUTeNH. Kiaccudukanus OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM.
Hossiit monxon x knaccudukanuu OBP. Tunbl oOKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.
47.CocTaBieHUE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. MeTox HOHHO-
MOJICKYJISIPHBIX MONypeakuuid. MeTo mpoTOHHO-KHCIOPOAHOTO OanaHca.

48.KonnuecTBEHHbIE  XapaKTEPUCTUKH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  IEPEXOOB.
OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE CUCTEMBL. YpaBHeHue HepHcrta. CraHnapTHble peloKC-
MOTEHLIMAJBI ¥ CIIOCOOBI UX OIPEIEICHUS.

49. Penokc-moTeHIMAbl W OLEHKA HAIMpaBiI€HUS M TOJHOTHl MPOTEKAHHUS OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peaKluil. 3aBUCUMOCTh MEXAY BEIMYMHAMHU PEJOKC-TIOTEHIIMAIOB CUCTEM
U u3MeHeHueM osHeprun I'n66ca. Ilogbop okucnaureneid M BOCCTAaHOBUTENEH € ydeTOM
CTaH/apPTHBIX PEAOKC-IOTEHIINAJIOB.

50. PaBHOBecue Ha rpaHulLe METaUI - PAcTBOpP. OJEKTPOJHBIN MOTEHIHMald. Boaopoanslit
AIIEKTPOJ CpaBHEHUS. Psl cTaHAapTHBIX MEKTPOAHBIX MOTEHIUANOB, (DaKTOPHI, ONPEEIIAIOINe
noJyio’keHne metaiia B pagy COILL

60.XuMHuecKre HCTOYHUKHU 3JIEKTPUYECKOr0 TOKa- rajibBaHnyeckue sneMeHTsl (I'9). Pabora I['D
SAxobu-/lanmdns. DAeKTpoABUKYIIas CHlia rabBaHHYecKoro snementa. [Ipunnun padotsr ['D:
AKKyMyJISITOpBI U Cyxue OaTapeu.

61.O5mekTponu3 paciyiaBOB M BOJHBIX PAcTBOPOB 3JEKTPOJUTOB. KaroaHble W aHOIHBIE
npoueccel. [loTeHnuan pasnoxeHus. SBrneHue mnepeHanpspkeHus. IIpakTuueckoe 3HaueHUe
AIIEKTPOJIN3A. DIEKTPOTUTHUECKUE CIIOCOOBI MOIyUYEeHUSI METAJIOB U3 PacIlyIaBOB U PACTBOPOB.
3akonsl Dapazes.

62.O5eKTpOXUMHUYECKas KOpPpO3Usl METaloB- Kak pe3ynbrar pabotel ['D.  IlpomykTsl
XUMHUYECKON U 3JIEKTPOXUMHYECKON KOPPO3UU U OCHOBHBIE METO/IbI 3AIIUTHI OT KOPPO3HH.

TPETHSA KOHTPOJIBHAS TOYKA

63. ducnepcHsie cucreMbl. Kinaccudukanus nucnepcHbix cucreM. CyCeH3u U AIMYJIbCHH.

64 Komnonnpl. KosonaHele pacTBOpHL. Y CTOWYMBOCTE KOJUIOMIHBIX pacTBOpoB. CTpoeHune
KOJUIOUJHOM dYacTHIbl M MUIe/Ibl. JlnoduiabHble U JMOPOOHBIE KOJUIOMABL. 30U U TEJH.
[TenTu3anus, Koaryasiuus, cCeIMMEHTAIUs KOJIJIOUIOB.

65. Obmas xapakrtepuctuka s1emeHToB VII A rpynmbl. Ctpoenue aToMoB. OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA NMPOCTBIX BELIECTB. XMMHUYECKHE CBOMCTBA IPOCTHIX BELIECTB.
OOt MPUHIUT MOJTyYeHHsI CBOOOIHBIX TaJIOT€HOB.

66.PacTBOPUMOCTH B BOJIE MPOCTHIX BEUIECTB rAJIOTEHOB. XJIOpHAs, OpoMHas U HOIHAs BOJIA.
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67. T'amoreHoBomoponbsl. BoccraHoBHUTENbHBIE W KHCIOTHBIE CBOWCTBa. OOIIME MPUHIHUIIBI
nonydeHus. [IpoMbllyieHHOE TMONy4YeHHE COJSTHOW  KUCIOThL. [IpuMeHeHHe  COJSHOM,
IJIABUKOBOM KMCIIOT. AHAIUTUYECKUE PEAKIIUU TaJIOT€HU-MOHOB.

68.0xcuabl dropa, xmopa (I, IV, VII), 6poma (1), iioga (V).OxkucanuTeabHO-BOCCTAHOBUTEIIbHbBIC
Y KHMCJIOTHBIE CBOWCTBA.

69. OKCOKHCIIOTHI - KHCIIOPOJICOAepPKAIINE KUCIOTHI XJI0pa, OpoMa, iioga. CTpoeHHe MOJICKYJI.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE M KHUCJIOTHBIE CBOMCTBA. CpaBHUTENbHAs YCTOWYMBOCTH
comeii u kuciaor. IlpuMeHeHue THUIOXJIOPUTOB, XJIOPATOB, MEPXJIOPATOB. XJIOpHas WU
OenuiibHAast U3BECTD (XJIOPKA).

70. O6mas xapakrtepucTtuka 3aeMeHTOB VIA  rpynmel. [IpocThie BemiecTBa. AJUIOTPOITHBIC
monupukamuu. OcoOGeHHocTn kucinopoma. CTpoeHue MOJEKyl o30Ha u cepbl. OCHOBHBIC
CIocoObI MOTYyYEHUS MPOCTHIX BELIECTB.

71. Tunapunsl tuna HoD. Crpoenue monekyn. BoccTtaHoBuTeNbHBIE UM KUCIOTHBIE CBOMCTBA B
psany Boma—TesypoBonopon. CepoBomopon. CpoifctBa. OOmMe NPUHLUMIBL TOJYyYEHHS
XaJIbKOT€HOBOOPOJIOB.

72.XanbkoreHuapl. CpeaHue, OCHOBHBIE M KHCHble XalbKoreHuabl. I'maponus. OOmue
IPUHLMIIBI TOTy4YeHus. [Ipumenenne. AHAIUTHYECKUE PEAaKIIUK XaJIbKOI€HH1-HOHOB.

73. T'unpunet cepsl HaS, -ITomucynbduasl. Ctpoenue Monekyia. YcroiunBocTs. KucnoTHeie u
OKHCITUTEIFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CpaBHUTENbHAS YCTOWYMBOCTD HOJIHCYIb(HIOB
U COOTBETCTBYIOLIUX UM KHUCIIOT.

74. Oxcunpl. Oxcunsr dnemenToB (IV, VI). Ocobernnoctu crpoerwus. OTHOIICHWE OKCHUAOB K
BO/e, KHUCIOTaM M IenoyaM. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. [IpUHITUIIBI
MOJIy4EHUS.

75. CepHucras, CEIEHUCTasl U TEJUTypUCTask KACIOTHI U UX COJIA. KHCIOTHBIE U OKUCIIUTENBHO-
BOCCTaHOBUTENbHbIE cBoWCTBA. [lomyuenue. Paznoxxenue cyiabUTOB. AHAIUTUYECKUE peaKLnit
CYJIb(UT-UOHOB.

76. CepHas, celeHOBas U TEJUIypoBas KHCIOTHI M HMX COJU. KHUCIOTHBIE M OKHMCIUTENIbHbIE
cBoiictBa. (CBoiicTBa pa30aBIEHHBIX U KOHLEHTPUPOBAHHBIX KHUCIOT. CIOCOOBI MOJTyYeHHs.
[TpombInieHHbIE CIOCOOBI MOTYYEHHS] CEPHOM KHCIIOTHI.

77. Oneym. ITomucepHsle KUCTOTHI. JlucynbhaTsl (TUPOCYyIbQaThl).

78. Tuokucnotel u ux conu. Tuocynedarel. Crpoenue THocynbdar-noHa. BocctanoBureabHble
cBoiicTBa THOCyNb(ara HaTpus. [IpuMeHeHne THOCYIb(aTa HATPHSL.

79. IlonuTHOHOBBIE KUCIOTHI U UX cosu. ' mapocepuucras kuciaora. CTpoeHHE UX MOJIEKYJI.
OTtHOocHTEIbHASL YCTOWYUBOCTD U OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA KUCIIOT U X
coien.

80.IIepokcOKHUCIIOTHI cEpbl U UX coH. [IepokcoMOHOCEpHAst U EPOKCOAUCEPHAsT KUCIIOTHI.
Crtpoenue ux monekyd. [lepokcocynbdarbl. DIeKTPOCHHTE3 IEPOKCOKHUCIIOT U coiei. Mx
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA.

81.0xcoxmopuasl cepbl. Okcoxmopus cepbl. Jlnokcoxnopua cepbl. CTpOSHHUE MOJIEKYJI.
I'maponus. CpaBHUTENBHAS YCTOMYNBOCTD Pa3INYHBIX OKCOTAJIOTEHUIOB CEPBI, CEJIEHA, TEILTYpa.
82. O6m1as xapakTepucTHKa 3JIeMeHTOB VA rpynmnbel. XUMHYECKHE CBONCTBA MPOCTHIX BELIECTB.
PeakuimonHasi cClocOOHOCTh MOJIEKYJIIPHOTO M @aTOMApHOTO a30Ta, 6enoro u kpacHoro ¢ocdopa.
[TpuHIMIIBI TOTYYEHUS U TPUMEHEHUsI TPOCThIX BenlecTB. DuKcalus a30Ta U3 BO3AyXa.

83. I'mnpuast OHs. Ctpoenne Mosekyn. MI3MeHeHne TEpMUUECKON YCTOMUNBOCTH, PEAKLIMOHHOMN
CIIOCOOHOCTH, BOCCTAHOBUTEIIBHBIX CBOMCTB, CKJIOHHOCTH K peaklUsM MIPUCOEAUHEHUS B PSIAY
aMMHMaKk—BUCMYTHH. OOpa3zoBaHMe U YCTOHYMBOCTh HOHOB aMMOHHUS U Gochonus. [IpuHImme!
noixy4deHus ruapuaos JHs.

84. AmMuak. CsoiictBa u Ilonyuenue. TepmoauHamMuueckas XapaKTEpUCTHKA PEaKIIMM CUHTE3a
ammuaka. Coli aMMOHHUS U UX TEPMHUUECKOE pasiioskeHue. Peakiiuu 3amenienus BOAOpoIa B
ammuake. AMU/IbI, UMUJIbl, HUTPUbl. AHAIUTUYECKUE PEAKIIMY HOHA aMMOHHMSI.
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85. I'mapazun. CtpoeHue MoJieKyJbl. Peakiuy npucoeIMHEeHNUsI U OKUCIUTEIBHO-
BoccTaHoBUTeNbHbIE. Conu Tuapa3oHud. ['uapasun kak TormauBo. OCHOBHBIE METO/IbI
MOJIy4EHUS.

86. 'mapokcunamun. CTpoeHuE MOJIEKYJIbl. Peakiiuu nprucoeIMHEHUsI, OKUCIUTEIbHO-
BoccTaHoBUTeNbHbIE. Conu ruapokcuaammonus. [lomyuenue.

87. A30TUCTOBOIOPOIHAS KHCIIOTA U €€ coiu. CTpoeHre MOJIEKyIbl U a3uj-noHa. KucinoTtHsle u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOWCTBA. A31/Ibl. B3pbIBOOIIACHOCTH KUCIOTHI U a3UJ10B.
88. Oxcunpl azota (I, 11, II1, IV, V). Ctpoenune moiekys. OcCOOEHHOCTH CTPOCHHS MOJICKYJIBI
okcoHuTpuaa azora (V) — N2O. OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIE CBOMCTBRA. [IpuHIIUTIBI
nosydeHus. TepmonnHaMuyeckasl XapakTepUCTUKA peakIuu cuHTe3a okcuaa azora (II) u3
IIPOCTBIX BEILECTB.

89. Azotucras kuciaorta. CTpoeHHe €€ MOJIEKYJIbl U HUTPUT-MoHA. HuTpuThl. OKMCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE CBOMCTBA KMCIOTHI U HUTPUTOB. TOKCUYHOCTH HUTPUTOB.

90. AzotHas kucnota. CtpoeHue MoseKybl OKUCIUTEIbHbIE CBOMCTBA pa30aBIeHHON U
KOHIEHTPUPOBAHHOMN a30THOM KUCIOTHL. JIabopaTOpHbIE U IPOMBILIUIEHHbBIE METO/1bI TOTYUYEHUS
azoTHoi kucnothl. Lapckas Boaka. [IpoayKThl TEPMUYECKOTO Pa3NOKEHUS U OKUCIUTEIbHbBIE
CBOICTBa HUTPATOB. AHAIIUTUYECKUE PEAKIIMA HUTPAT-UOHOB.

91.A30THbIE YIOOpEHHUS.

92. ®ocdun. [TonydueHrne 1 OKUCIUTETHHO-BOCCTAHOBUTEIHHBIE CBOWCTBA.

93. Oxcuabl pocdopa, Mplibsika, cypbMbl 1 BucmyTa (111 u V). OcobenHocTr cTpoeHus.
OTHoleHue K BOJIe, KUCJIOTaM U 1iesiodaM. [[puHuumne! nonydeHus.

94. Kucnopoacoaepxaiue KucioTsl pochopa u ux conu. ®ochopHoBaTUCTASI KUCIIOTA U
runopochuter. Docdopucras xkucnora u Gochursl. PochopHOBaTast KUCIOTa, runodocharsl.
95.Merta-, nu- (mupo-) u nonudochopHsie KUCIOTH U UX conu. OprodochopHas KUCIOTa U €€
conu. CTpoeHue MOJIEKyJl, UX OCHOBHOCTb U OKUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBONWCTBA.
ITonyyenue.

96. ®ocdopubie ynodpenus. [Ipoctoii cynepdocdar. JIBoiinoit cynepdocdar. [Ipenunurar.
®docdoputhHas myka. CmemanHble yaoopenus. AMmodoc. Azodocka.

97. 'mapoxcuas! Melbsika, cypbMsl (111, V) u Bucmyra (I1I). Meta- u opro-dpopmsl. KucnotHo-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. MBIIIBSIKOBAs U CypbMsiHAs
kucnotbl. O6mue npuHuunsl noaydeHus. Apcenarst (111, V). Ctubatsr (111, V). Bucmyrartsr (V).
98. I'mapuas! MblIbska, cypbMbl M BucmyTa (II1). [Tomyuenue u cBoiicTaa.

99. T'anorenu el anementoB (111, V) VA rpynnel. X cpaBHUTENbHAsS yCTONYUBOCTD. THITBI
ranorennoB. OcobenHocTr ux ruaponusa. ['anorenuast azota. Xaopuasl pochopa (1L, V).
100. Oxcoxnopuasl. Oxcoxsopua azora. Oxcorpuxiopui ¢ocdopa. Ux ruaponus.
®ochonutpunxiopus. OcoOOEHHOCTH €ro CTPOSHHUSL.

5.2. 3AJAHUA JJIAA TEKYIUETI'O KOHTPOJISA (KOJJIOKBUYM). 2 CEMECTP.
IHEPBAS KOHTPOJIBHASA TOYKA

1. T'mapuast a3nementoB (I1I) psana amomunmii-tammid. OcobenHoct crpoenus. CBOHCTBA U
MOJIyYEHHE.

2. 'anorenuast u Hutpuasl anemenTos (I11) psana amromunamii-tammuit. OCOOEHHOCTH CTPOCHUS.
CBolicTBa M OJIyYEHHE.

3. Oxcunpl anementoB (I11) psna anromuHui-Tamumi. X cpaBHUTENbHAS YCTOWYHBOCTD.
[Tpunuuns! noxyderus. Oxkeun tamnus (1). KucinoTHo-ocHOBHBIE U OKUCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA.

4. I'mapoxcunast anemenToB (I1I) psga amomunnii-rammii. CoctaB 1 0COOCHHOCTH CTPOCHHS.
KucnotHo-ocHoBHbIE cBOMcTBA. OTHOIIEHHE K KUCT0TaM | mienodaM. ['uapokeun tamus (I).

5. O06mras xapaktepuctuka ['enus u p-3eMeHTOB BOCbMOU Tpyniibl. CTpOeHHE aTOMOB.

IIpn4rHBI XUMUYECKON UHEPTHOCTU. XUMHUUYECKUE COCIUHEHHUS.
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6.00mas xapaktepucTrka 31eMeHToB 1 A rpymnmbl. CtpoeHue aromoB. CBOWCTBA, 0COOCHHOCTH
okucieHust autus. CrnocoObl NOTyYEeHHUS.

7.0xcupst. [lepoxcuasl. Hannepoxcuastl. O30ouuabl. Ctpoenue. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA U CLIOCOOBI OTYUYEHHUS.

8.I'npoKcuIbl ¥ TUAPUIBI LIETOYHBIX METAIUIOB. [[pUHIIMIIBI TPOMBIIIJIEHHOTO MTOJIy4YEHHUs, UX
npuMeHeHne. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1 OCHOBHBIE CBOMCTBA...

9.Counu 1meNOYHBIX METAIOB: XJIOPHIbI, KapOOHATHI, CynbdaTel, HUTpaThl. CrIOCOOBI
IIOJIyYEHUs COJbl U UX IPUMEHEHHE. KHCI0THO-OCHOBHBIE M OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
cBoiicTBa. KauecTBeHHBIE peakliMy KaTHOHOB.

10. Bogopoa. O0mias xapakTepuctrka Bogopoaa. [lonoxkenne Bogopoaa B IEPHOIUUECKON
cucreme. Ctpoenue aroma. Bogopos kak BocctaHoBUTENb. BoccTaHoBUTENbHAS CLIOCOOHOCTH
aTOMapHOT0 U MOJIEKYJISIPHOTO BOJOpoaa. B3aumozelicteue BogopoJa ¢ MeTalaMu U
HemeTayuiamu. CriocoObl MOTy4YeHus] CBOOOIHOTO BOJOPO/IA.

11.ITepokcun Bogopona u nepokcuasl. Ctpoenue Monekydsl. [Tomydenne. OxucnurenbHo-
BOCCTaHOBUTEJIbHBIE CBOWCTBA B PA3JIMYHBIX Cpefax.

12.06mas xapakrepuctuka 31eMeHToB [IArpynmnsl. Ctpoenue aToMoB. OCOOEHHOCTH OepHILIHS.
KucnoTHo-ocHOBHBIE M BOCCTAaHOBUTEBHBIE CBOICTBA. CIIOCOOBI OTYUYEHUS.

13.I'uapokcusl ¥ ruapusl 3eMeHToB IIArpynnsl. OcoOeHHOCTH CTPYKTYpbl THAPUIOB, UX
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. KMCIOTHO-OCHOBHBIE CBOKCTBA. [IpMHIAIIBI OJTy4EeHUS.

14. Oxcuapl, NepoKCUABI U HaAEpOKCuIbl 21eMeHTOB IIArpynmsl. KucioTHO-0CHOBHEIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE CBOKCTBA. CIIOCOOBI OTyUEHUSI.

15.Conu Gepuiius 1 MarHusi B KAaTHOHHOM U aHMOHHOM Gopmax. OKCOALUS U OJIALUS.
KomnekcHsie coequnenus Oepwinus. ['uaponus coneit Oepuilins 1 MarHusl.

16.Comnu 371eMEHTOB MOATPYIIIBI KaJbLKA: TAJIOTEHU b, CYJIb(aThl, KApOOHATHI, HUTPATHI,
cynbduasl. KucnoTHo-ocHOBHBIE CBOMCTBA. JKECTKOCTh BOJbI M METObI €€ YCTPAHEHUS.
KauecTBeHHBIE peaKIIMM KaTHOHOB.

17.0xcupsl repmanus, onosa, ceuHua (11, IV). Ux cpaBuuTensHas ycroiunBocts. KnuciaotHo-
OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA OKCUAOB. X OTHOLIEHHE K BOJIE,
KHCII0TaM, 1enaoyam. OO0miye NpUHIUIBI TOTyYeHHS.

18. I'unpokcuasl repmanus, onosa, cBuHua (I, IV). CpaBauTenbHas ycTOWYMBOCTh, KUCIOTHO-
OCHOBHbBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. Conu rupokcuioB ieMeHToB (11,
IV) B kaTMOHHOH 1 aHMOHHOU opmax. OTHOCUTENbHAS YCTOMYUBOCTb, CKIOHHOCTD K
TUAPOJIU3Y.

19. O6mas xapakrepuctuka d-JnaemenTsl LB rpynmns! (peako3eMenbHble 3neMeHThI-Sc-Y-La-
Ac). CtpoeHne aToMOB. XUMHUYECKHE CBOMCTBA MPOCTHIX BellecTB. CrocoOb! MOTy4eHHUs.
20.0xcuapl ¥ THIPOKCHIBI PENKO3EMEINIBHBIE 3JIEMEHTHI B psAly CKaHIuN-akTuHUHN. KucioTHo-
OCHOBHbBIE U OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIE CBOKCTBA. CITOCOOBI MOTyUEHUS.

19.Conu d-Dnementos 1B rpynmsl (penko3eMenbHble a1eMeHThI-Sc-Y -La-Ac): ruapuasl,
HUTPATHI, CyNb(]aTel, kKapOoHaThl, (hocdaThl. KHCI0THO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA. CIIOCOOBI MOTYUYEHUSI.

BTOPASA KOHTPOJIBHASA TOYKA

20.00mas xapakTepuctuka d-Onementsl [VB rpynmnsl. Ctpoenue atomoB. M3smeHeHnune
XUMHYECKHX CBOMCTB MPOCTHIX BElIECTB M0 rpymnme. CrocoObl MoTydeHus.

21.0Oxcuipl ¥ THAPOKCHUIBI TUTAHA, HIUPKOHUS, radHus. [lepokcuaHbie coeTMHEeHuS,
NEepOKCOKUCIO0THL. OcobeHHOCTH cTpoeHHsl. KHCI0THO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA. CIIOCOOBI OTY4YEHUSI.

22. Conu TUTaHa, UUPKOHUSA, TaHUS: TaJIOT€HU/Ibl, OKCOT'aJIOTE€HU/IbI, TAJIOT€HOKOMILIEKCHI,
KapOOHATHI, CyIb(aThl, TATAHATHI, IUPKOHATHI. KHCIOTHO-OCHOBHBIE 1 OKUCITUTENHHO-
BOCCTAaHOBUTEIbHBIC CBOMCTBA. CITIOCOOBI TOTyYEHHUSI.
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23. O6mas xapakrepuctuka d-Onementsl VB rpymnmnsl. CTpoeHne aToMoB. XUMUYECKHE
CBOMCTBA MPOCTHIX BeHIeCTB. OTHOIIEHNE K HAPCKON BOJKE U CMECH a30THOU

U TIaBUKOBOM KUCIIOT. CrIOCOOBI MOTyYCHHUS.

24.0Oxcuipl U IEPOKCUIBI BaHA U1, HUOOUS, TaHTaa. KHCI0THO-OCHOBHbIE U OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI OTYUYCHUSI.

25. 'mapokcuibl ¥ cou BaHaaus, HHoOus, TanTana. Banagatel. [TomuBanagaTel. CoequHeHUs
okcoBaHanus. Huobatsl. TanTtanatel. OKcoranoreHusl. I aloreHoKOMIUIEKCHI.
Kuc10THO-0CHOBHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEbHBIE CBOICTBA. CIIOCOOBI ITOJTyUeHHSL.
26. O6mas xapakrepuctuka d-Onementsl VIB rpynmsl. Ctpoenue atoMoB. OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA U CLIOCOOBI OJTYUYEHHUS.

27. Okcuasl xpoma (11, I, VI). Ux cpaBHuTENbHAS yCTOWYNUBOCTH. KHCIIOTHO-OCHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpUHIIUIIBI TOTyYeHus.

28. Okcuasl Mmonubaena u Bonbdpama (VI). [Ipuanumne nomyyenus. Mi3MeHeHne yCTOWYHBOCTH,
OKHMCIIUTEIBHON CIIOCOOHOCTH U KUCIOTHOT'O XapakTepa B psAy OKCHIOB XpoMa—BoJbhpama
(VD).

29. I'mapoxkcunst xpoma (I, II1, VI). CoctaB u ocobenHocTu cTpoenus ruapokcuaa xpoma (I1I).
XpoMoBbI€ KUCIOTHI. M30m0auKucioTsl Xxpoma. KUCIOTHO-OCHOBHBIE U OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [IpMHIIMIIBI OTYYEHUS.

30. MonubaenoBas u Boib(paMoBasi KUCIOTHL. Y CTOMYMBOCTh, KUCIOTHBIE 1 OKUCIIUTEILHBIC
CBOWCTBA B psily XpOMOBas—BOJIb(PaMoBasi KUCIOThL. M30M0NUKHUCIOTHI U FE€TEPONOTUKUCIIOTH
MOJIMO/IeHa U BoJIb(pama.

31. Conu xpoma (I, III, VI) B katnoHHOI 1 aHMOHHOH Popmax. OKUCIUTETHHBIE CBOICTBA
XpPOMAaTOB U JUXpOMaToB. [[puHIMI 1elCTBUSA XPOMOBOM CMECH.

32.Monu6ats! 1 Bosbdpamatsl. [lonumonu6aaTs! ¥ nonuBoibhpaMaTsl. OKUCIUTEIbHBIE
CBOICTBa B psAYy XpOMaTbl—BOJIb(pamarsl.

34.T'anorenn el xpoma (11, IIT). INanorenn sl MmonubaeHa u Bonbdpama (VI). Knacrepusie
raJloreHu/il Mosin6ieHa u Bosib(ppama. OKcoranoreHu 1l U JUoKcoraaoreHusl. CBONCTBA..
35.11epokcocoenunenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KUCIOTHL. OcOOEHHOCTH
CTPOEHHUs. Y CTONYMBOCTh U OKHCIIMTEIIBHBIE CBOMCTBA ITIEPOKCOCOECINHEHHI XPOMA.

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

CaotiicTBa pocThIX BemecTB. CrocoObl MOMy4YeHUs U IPUMEHEHHE.

37. Oxcuapl u ruapokcuas! Mapranma (11, II1, IV, VII). KucnoTHo-oCHOBHBIE U OKUCIUTENBHO-
BOCCTaHOBUTENbHbBIE CBOMCTBA. CIIOCOOBI MOTy4YEHHUS.

38. Okcuapl ¥ THIPOKCUIBI TeXHELUs U peHus. CBoicTBa U cIOCOOBI MOTYUYESHHUS.

39. Conu mapranmna (11, II1, IV). KucnoTHo-oCHOBHBIE U OKUCIUTEIHHO-BOCCTAHOBUTEIBLHBIE
cBoiicTBa. CriocoObI MOTYYEHHUSI.

40. Mapranmnosas 1 mapranionuctas kucioTsl. Conu mapranna (VI u VII). Manranate! u
ITepmanranatsl. OKMCIUTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KMCIIOM, IIIEIOUYHOM U
HEWUTpanbHOU cpenax. [IpuHIUIIBI mOMydeHuUs.

41.Conu texneuus u peaus (VII). Ileprexnartsl. [leppenarsl. KucinoTHo-0CHOBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyUeHHUS.

42. CBoiiCcTBa XKene3a, KoOallbTa, HUKEJII- BOCCTAHOBUTENIbHEIEC U KUCIIOTHO-OCHOBHEIE,
Crpoenne atoMoB. [IpomblIIIIeHHbIE METOIbI TIOTYUYEHUS JKeme3a, KoOanbTa, HUKEIs.

43. Oxcuasl ¥ THAPOKCHUIBI JKeme3a, kodanbTa, Hukens (11, I11). KucnotHo-ocHOBHBIE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA. | [pMHIIMIIBI MOy YeHMSL.

44. Conu xene3a, kobanbra, HUKeNs (11 u II). Kpucrannoruapatsr. [{Boitnbie conu. CTpykTypa
6e3BoaHBIX XJI0pUA0B. OcHOBHBIE cou. CBOWCTBA U MOTYUYECHHE.

45.Depputsl (I11) 1 ux peppomarautHbie cBoMicTBa. CBOMCTBA M CIIOCOOBI MOTYYCHHUS.

46. @eppars! (IV). OxucnurensHsle cBoiicTBa. [IpMHINIIBI MOy YeHMSL.

47. CpoiictBa miaTuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOMIEHNE K KHUCITOPOY, BOJOPOLY,
BOJIe, KHCIIOTaM, liefoyam, Hapckoit Boake. [IpuMenenne u cnocoOsl MoTy4eHusl.
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48. OKcuapl ¥ THAPOKCUJIBI PYTEHUS, OCMUS , POAMS, UpUIus, Nawiagus. KucioTHO-OCHOBHBIE
Y OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA. [ [pMHIIMIIBI TOTyUYeHUs.

TPETbA KOHTPOJIBHAA TOYKA

49 KomruiekcHble coequHeHHs MIaTuHbl. KaTnoHHbIe, aHHOHHBIE U HEUTPaJIbHbIE KOMILIEKCHI
mwiatussl (1L IV). AMMUH- 1 IMaHOKOMIUIEKCHI. [ eKcaxIopoIuiaTHHOBAs KUCIIOTa U €€ COJIH.
50. O6mras xapakrepuctuka d-OneMenToB IB rpymnmel. Ctpoerune atToMoB. OTHOIICHHE K
KHCJIOPOY, BOJIE, IIIeIouaM, KiucioraM. PacTBopenue 30510Ta B apckoii Boake. CriocoObl
no0bIun Meau, cepedpa u 3omota. [IpumeHenne u cnocoob! MOTyYEHUS METAIUIOB.

51. Okcuabl menu u cepedpa (I, I1), 3omota (I, III). KrucnoTHO-0OCHOBHBIE U OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA. OTHOLIEHHE K BOJIE, KUCIIOTaM, IesnodaM. [IpuHimmb
MOJIy4EHUS.

52.I'mppoxcunsl meau (1, I1), cepedpa (1, 1), 3omoTta (III). KucinoTHo-ocHOBHBIE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOKCTBA. OTHOLIEHHE K BOJIE, KUCIOTAM, I1€JI0YaM.
[TpyHLIMIIBI TOTYYESHHUS.

53. Conu menu, cepedpa, 3om0ta (I) u conu 3omota (I1II). OxucaUTENBHO-BOCCTAHOBUTEIHHBIC
cBoiictBa. ["amorenokommiekcbl. AMMHH- U ITHaHOKoMIUIeKchl. Comu meau (II).
Kpucrannoruapatel. KomiuiekcHbsle coequHeHus. TeTpaxyiopo3010Tasi KUCI0Ta U €€ COJIH.

54. O0uas xapakrepuctuka d-2nemenTos 1IB rpynmsl. Ctpoenue atomoB. KuciioTHO-0OCHOBHBIE
Y BOCCTaHOBUTEIIbHBIE CBOMCTBA MPOCTHIX BellecTB. AManbrambl. CrocoObI MOTyUEHUSI.

55. Oxcuabl ¥ TUAPOKCUABI IIMHKA, KaAMUsL U pTyTH. CBoiicTBa. [IpuHIMIIBI TOTYyYeHHUS.
KucnoTHO-0CHOBHBIE 1 OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIE CBOICTBA.

56. Conu nuHKa, kaaMust U pryTd. ['uapuasl. KucioTHO-OCHOBHBIE U OKUCIUTENBHO-
BOCCTaHOBHUTEINIbHBIE cBOMcTBA. KoMIulekcHble coeuHenus. KauecTBeHHbIE peaklui KaTHOHOB.
57. O0mas xapakTepUCTHKA f- SIIeMEHTOB(JIAHTAHU B! M aKTUHUBI). [lonokeHue B
nepuoudeckoil cucteme. CTpoeHne aToMoB. BalleHTHOCTb, CXO/ICTBA M pa3iuyKsl B CBOMCTBAX
4f- 1 5f~>neMeHTOB. BHYyTpEeHHSS IEPHOAMIHOCTD CBOMCTB. CKIOHHOCTH K KOMITJIEKCO-
00pa3oBaHUIO.

58. Jlanmanuowt (4f->neMeHThl). BalleHTHOCTD, XapaKkTep XUMHUECKUX CBSA3EH U (POPMBI
coeMHeHu. XuMuueckue cBoiicTBa MeTauioB. CrocoObl NOTyYEeHHUS.

59.0xcuapl ¥ THAPOKCUIBI Tarmanuoos (4f-3memMenTsl). KHecIoTHO-0CHOBHBIE CBOKCTBA, MX
u3MeHeHue 1o nepuoy. CrocoObl MosyyeHus.

60.Comu nanmanuoog (4f-31eMeHTHI): TaTOTeHUIBI, CyTbGOUIBI, CyTb(aThl, HUTPATHI, HUTPHIBL,
KapOuab! 1 60publ. KHCIIOTHO-OCHOBHBIE M OKUCIIUTENIEHO-BOCCTAHOBUTEIIbHBIE
cpoiictBa.llomyuenue.

61. Axkmunuow (5f-3nemMenTsl). BaneHTHOCTD, XapakTep XUMUUYECKHX CBsI3eH U (hOPMBI
coeTMHeHUH. XUMUYECKHe CBOMCTBA MeTaJI0B. CITOCOOBI TIOTyYeHHS.

62.0OKcuapl ¥ TUAPOKCUIBI axmunudog (Sf->nementsl). KucnoTHO-OCHOBHBIE CBOMCTBA, UX
u3MeHeHue 1o nepuoay. CriocoOsl MoTy4eHus.

63.Conu axmunuoog (5f-311eMeHTbI): TaJIOreHU b, CYIb(UIbI, CyIb(aThl, HUTPATI, HUTPUIBI,
Kapoupl 1 60opuabl. KucioTHO-0CHOBHBIE U OKUCIUTEILHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.
ITonyuenue.

64. CoBpeMeHHbIE TPOOJIEMbl HEOPraHUYECKONH XUMHUH. MeTasioopranudeckas 1
CYIIpaMOJIEKYJIIpHAs XMMHUS-XUMUS MOJIEKYJISIPHBIX aHCaMOJIel U MOJIEKYJISIPHBIX CBS3EH.
[TonmuMoneKyIsipHbIE CUCTEMBI U U UX NoJydeHue. CeleKTUBHOE CBA3BIBAHNE MOJIEKYII B
CYNEpPMOJIEKYJIBI.

65. Hanoxumus. Hanomarepuransl 1 HAHOTEXHOJIOTHS. YTJIepoaHbie HAaHOTPYOKkHu. CBOMCTBA U
CHOCOOBI OTYYCHHUS.

5.3. BAJAHMS JJISI TIPOMEXYTOYHOM ATTECTAIIMHA . DK3AMEH.



38

nepeuenv oUeHoOUHbIX cpedcme u Konmpoaupyemvix komnemenyuu: OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6. IlepBblii cemecTp.

5.3. 1. Dx3aMeHAMOHHbIE BONPOCHI
1. [Ipeamer u 3anaun XuMuu. MecTo XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
2.OCHOBHBIE XUMHUYECKUE MMOHATUS: ATOM, MOJIEKYJIa, TPOCTOE BEIIECTBO, XUMHUECKOE
coelMHeHUE. XUMUYECKUI 1eMeHT. AToMHast 1 MonekyisipHas macca. Moib, MoJisipHas mMacca,
MOJISIpHAsI KOHIIEHTPALIMS BEIIECTBA.
3.OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIPHOTO YUEHUs. 3aKOHBI: COXPAHEHMS, KPATHBIX
OTHOINICHHI, TOCTOSTHCTBA COCTaBa, 00bEMHBIX OTHOIICHHA. 3aKOH ABOTaIpo. 3aKOH
SKBUBAJICHTOB.
4. T'azoBble 3akoHbl. M neanbHblil raz. YpasHenue MenaeneeBa — Knaneiipona. [Tapiuansnoe
JIaBJICHUE Ta3a B CMECH, OTHOCHUTEIIbHAS INIOTHOCTh I'a30B.
5. DKcriepuMeHTaIbHbIE OCHOBBI COBPEMEHHOW TEOPUH CTPOCHUS aToma. [[yain3m B OBECHUN
MUKpoYacTHll. BonHOBas nmprupoia 371€MEeHTapHbIX YaCTHII.
6.YpaBuenue nie bpoiuns, npunnun HeonpeaeneHHocTu [ eizenoepra. KBanHtoBoMexaHnyeckas
MOJelib aTroMa Bojopoia. Bonnosoe ypaBHuenue lllpenunrepa.
7.KBantoBbie yncia. CMBICII KBAHTOBBIX YHCEN. ATOMHBIC OpOUTAIN. DHEPTreTHYCCKUE YPOBHU
3JIEKTPOHA B OJTHOAJIEKTPOHHOM MHOT03JIEKTPOHHOM aTtomax. [Ipunuun [Taymnu.
8.I1paBuno XyH/a U OPSAIOK 3aM0JHEHUS aTOMHBIX opOuTaneit. [IpuHIn HauMeHbIen
sHeprud. [Ipasuiio KineukoBckoro.
9. Ilepuoanueckwii 3akoH. [lepuoamdeckas cuctema. OCOOCHHOCTH 3aIOTHEHHS SJICKTPOHAMU
ATOMHBIX opOuTanell 1 GopMUPOBaHUE TIEPUOJIOB. S-, p-, d-, [~3TIEMEHTBI U KX PACIIOIOKECHHE B
IIEPUOIUYECKON CUCTEME.
10. CTpoeHue 3MeKTPOHHBIX 000JI0UEK 3JIeMEeHTOB. [leproaAnuHOCTh CTPOEHUS IIEKTPOHHBIX
o0osiouek. MI3MeHeHre aTOMHBIX ¥ HOHHBIX PaJInyCoB M0 MepuoiaM u rpynnaM. 3pdexTsl d- u
Jf-cxaTHsL.
11. MoHM3aMOHHBIE MOTEHIMAIIBI, CPOJCTBO K JIEKTPOHY, JIEKTPOOTPULIATEIIBHOCTh
sneMeHTOB. DaKTOpBbI, ONPEAETIAIONINE 3TH BEIMUYMHBI M UX U3MEHEHUE 10 Nepruoaam 1
TpYIIIaM.
12.I1lepnoAMYHOCTS XMMHUYECKUX CBOMCTB 3JIEMEHTOB, IPOCTHIX BEIIECTB U XUMHUUYECKUX
coenuHeHUH. MI3MeHeHne CBOMCTB 2JIEMEHTOB TI0 MepUojaM U TpymniaM B 3aBUCUMOCTH OT
CTPYKTYpbI BHEIIIHUX U MIPEIBHELITHUX AIEKTPOHHBIX 000J0UYEK U PauycOB aTOMOB. I3MeHeHne
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THAPOKCHJIOB I10 TIEPHOJIaM U TPYyTITIaM.
13. OcHOBHBIE TUITBI XUMUYECKON CBS3H: KOBaJIEHTHAs (HETOJIIpHAs U MOJISIpHAsi), HOHHAS,
MeTayueckast. O01mune 0coOOEHHOCTH MeXaHu3Ma 00pa30BaHusl KOBAJIEHTHBIX U MOHHBIX
CBS3EH.
14.0OcHoOBHBIE TIOJIOKEHUST Teopun BasieHTHBIX cBsizer (BC). OcobenHocTr 00pa3oBaHus CBs3EH
0 IOHOPHO-aKIIENTOPHOMY MexaHu3My. HachllaeMocTh U HanpaBIeHHOCTh XUMUYECKOM
CBsI3U. MHOTOLIEHTPOBAs CBS3b.
15.BajieHTHOCTh XMMUYECKHUX 3JIEMEHTOB. BasieHTHOCTH ¢ mo3uuuii Teopun BC. BasneHTHOCTS -,
p-, d-, f->neMenToB. [locTostHHAs M IepeMeHHasi BaJICHTHOCTH. BajleHTHOCTD U CTETEeHb
OKHCJIEHUSI aTOMOB 3JIEMEHTOB B UX COCTMHEHUSX.
16.011HOYHBIE W KPATHBIE CBSI3U. G- U M-PA3HOBUIHOCTH KOBAJIEHTHBIX CBA3€H. OTHOCUTEIbHAS
YCTOWYUBOCTH (p—p)n- U (p—d)n-cBs3eil. KonndecTBeHHbIE XapaKTePUCTUKN XUMHUECKUX
cBs3eit. [lopsnok cBsizu. Dueprust cBsas3u. JmmHa cBsa3u. BanentHsiil yron. CTerneHb HOHHOCTH
cBsi3U. DPPEKTUBHBIC 3apsIbl XHMUYECKH CBSI3aHHBIX aTOMOB U CTEIIEHb HOHHOCTH CBSI3H.
JMTIOIBHBIM MOMEHT CBSI3H.
17. Konuenuus ruOpuan3aiiy aTOMHBIX OpOUTaseil U MPOCTPAaHCTBEHHOE CTPOSHUE MOJIEKYIT U
1noHOB. OCOOEHHOCTH PaCTIPEIEICHUS JIEKTPOHHOM TUIOTHOCTH THOPHIAHBIX OPOUTAIICH.
[Ipocreiitume TUIbI THOpUIU3ALUN: Sp, Sp2, sp3, sp3d, sp3d2. ['uOpunuzanus ¢ yyactuem
HEIOEJICHHBIX 3JIEKTPOHHBIX ap. BiausHue OTTAIKMBaHUS 3JIEKTPOHHBIX IIap HA
MIPOCTPAHCTBEHHYIO KOHPUTYPALIUIO MOJICKYI.
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18.KoHuenuus noasipu3zaiiii HOHOB. TpaKkTOBKa MOJISIPHBIX CBSI3€M COTIACHO KOHLIETILIUU
MOJISIpU3aluy MOHOB. JIOKaIM30BaHHbBIE U JAEJIOKAIM30BaHHBIE CBSI3U. TpeX- U MHOTOLEHTPOBBIE
cBsi3U. Jlenokanu3anus m-37eKTPOHHOM MIIOTHOCTH B MOJIEKYJIe OeH30a,rpaduTe, HOHAX
KHCJIOPOJCOAECPKAIIMX HEOPTAaHUYECKUX KUCIIOT.

19.Teopust monexynsipabix opoutaneii (MO). OCHOBHBIE TIOJIOKEHUS, SHEPTETUUCCKUE
JIMarpaMMbl, CBsI3bIBaIOIIKE U pazpeixistonine MO. Duepreruueckue guarpammsl MO
JIByXaTOMHBIX MOJIEKYJI 3JIEMEHTOB BTOPOTO MEPHO/A. G- U M-MOJIEKYJISIpHbIE OpOUTAIIH.
Cpasuenue Teopurt BC u MO.

20.Kommuekcusle coequHenus. CTpoeHHe KOMIUIEKCHBIX COEAMHEHUMN, TEOPUSI
KPUCTAIIMYECKOTO MOoJis. XMMHYECKast CBSI3b B KOMIUIEKCHBIX COSIMHEHUAX U OCOOEHHOCTH UX
cTpoenust. ' mbpunuzanust aTOMHBIX OpOUTaNIell KOMIUIEKCOOOpa3oBaTesl.

21. MexwmouekynsipHoe Bzaumojercteue. Cuibl Ban-nep-Baanbca. OpueHTalionHoe,
MHAYKIMOHHOE U AUCIIEPCUOH-HOE B3aUMOJeHCTBUS. DAaKTOPbI, ONPENEISIONINE SHEPTUIO
MEXMOJIEKYJIIPHOTO B3aUMO/ICUCTBUSI.

22.BopopoaHas cBs3b. [Ipupona BogopogHOMN CBA3H, €€ KOJIMYECTBEHHbIE XapaKTEPUCTUKH.
Mex- 1 BHYTpU-MOJIEKYJIIpHas BOJOPOAHAs CBA3b. BogopoaHas CBsA3b MEXYy MOJIEKYyJIaMu
¢TOpOBOIOPO/IA, BOJIBI, aMMHUAKa U CHUPTOB. BiMsiHrEe BOJOPOIHOM CBSI3U HA (pu3nuecKue
CBOICTBA BEIIECTB C MOJIEKYISAPHOU CTPYKTypoit. O01ire 0cOOeHHOCTH (PU3HUECKUX CBOWCTB
MOJIEKYJISIPHBIX KPUCTAJJIOB B CPAaBHEHUH C HOHHBIMU M ATOMHBIMU KpUCTAJIJIAMH.

23. DHepreTHUecKre XapakTepUCTUKN XUMHUECKUX peakiuil. [lepBoe Hauano TepMOIMHAMUKH.
[TpeBpareHus 3Hepruu U paboThl B XUMUYECKUX ITPOLIECCaX.

24 Tepmoxumus. [lonstue 06 sHTANBNNUU. DHAO- U SK30TEPMHUUECKHUE PEaKIUU. 3aKOH

I'ecca u cneacraue u3 Hero. CTaHJapTHOE COCTOSIHUE U CTaHIApPTHAs SHTAJIbIINA 00pa30BaHUs
BerecTBa. PacyeTsl TemnoBbIxX 2P PEKTOB peakInii.

25.Bropoe Hayano TepMoanHaMuky. [lonsTre suTponuu. OlieHKa 3HaKa U3MEHEHHS SHTPOIIUHU B
XUMHUYECKHX peakiusax. JHeprus ['m66ca. Ponb SHTANBNIUHHOTO U SHTPONMUIHOTO (haKTOPOB B
OIpe/ieSIEHUH HalpaBJIeHUs Mpoliecca.

26. ['oMOreHHbI€ U FeTEPOreHHbIE peaKIMU U cUCTEMbl. CKOPOCTh XMMUYECKOM peakuu U
(dakTopbl ee onpeendore. 3aBUCHMOCTh CKOPOCTU PEAKIIUN OT KOHIIEHTPAIIMU pPEareHTOoB.
Kunernueckoe ypaBHeHue peakuuu. [Iopsaok U MOJIEKYJISIPHOCTh PEAKIUH.

27.IlonsiTue o MexaHu3Me peakuuu. [lepexonHoe cocTossHUE, WM AKTHBUPOBAHHBIN KOMILIEKC.
OHeprus akTuBauu. OakTopbl, ONPEAEISAIONNE BETUUNHY SHEPTUH aKTUBALIUH.

28.BnusiHue TeMiiepaTrypsl Ha CKOpOCTh XUMHueckol peakuui. [Ipasuno Bant-T'ododa.
TemneparypHblit K03 uneHT ckopocTu. YpaBHeHue Appenuyca.

29.Karanus u katanuzaropbl. UHruoutops! 1 nuarubuposanue. Karanuruueckue sapl.
['oMoreHHsbI€ U reTepPOreHHbIE KaTATUTHUYECKUE PEAKIIUUA. AKTUBHBIE LICHTPBI TBEPIBIX
KaTaJan3aTOpOB.

30. O6paTtumMble 1 HeOOpaTHUMble XUMHUYeCcKHe peakiui. COCTOSIHUE paBHOBECHUS M MIPUHLIUAI
oOpatumocTH peakunu. Knnetnueckuili 1 TepMOAMHAMHYECKUN MOIXO/IbI K ONTUCAHUIO
XMMHYECKOT0 paBHOBecHs. KOHCTaHTa XMMHUYECKOTIO PaBHOBECHUS U €€ CBSI3b CO CTAaHAAPTHBIM
n3MeHeHneM >Heprun ['md6ca. CmenieHne XuMUYeCKOro paBHOBECHS! IPU U3MEHEHUH YCIIOBUH.
[Tpunuun Jle [larense.

31.Teopun pacTBOpoB. PacTBOpeHme Kak PU3NKO-XUMUUYECKHM Tporiecc. MI3MeHeHne SHTaIbIuu
U SHTPONHHU Ipu pacTBopeHuH BeriecTB. ComnbBaranusi. ConbBarbl. OcoOble CBONCTBA BOJBI KaK
pactBopurens. ['napatel. Kpucrammoruaparsl.

32.06mue cBoiicTBa pacTBOpoB — nuddysust u ocmoc. OcMOTHYECKOE JABICHUE U €T0
3Ha4YeHHEe. MeToAbl ONpeeIeHUs MOJIEKYJISIPHBIX MACC PACTBOPEHHBIX BEILIECTB.
33.PactBOopuTens U pacTBopsieMoe BemiecTBo. PacTBopumocts. HackllieHHbIE, HEHACHIIICHHBIE,
nepechllleHHbIe, pa30aBlieHHbIE U KOHIEHTPHUPOBAHHbBIE pacTBOPHL. B3aumoeiicteue
pacTBOPEHHOIO BenlecTBa U pacTBopuTelisd. COCTOSHUE BELIECTBA B PaCTBOPE.

34 KoHIIeHTpaIus pacTBOPOB U CIIOCOOBI €€ BHIPAKECHUSI: MAaCCOBAst 0I5, MOJISIPHOCTb,
HOPMAaJIbHOCTb, MOJISUIBHOCTb, MOJIbHAS 107151, TUTP.
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35.3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B KUAKOCTAX, IBYX XKUAKOCTEH, TBEP/bIX BEILIECTB B
KUIKOCTAX. 3akoH ['eHpu. BiusHue Ha pacTBOPUMOCTH IPUPOAbI KOMIIOHEHTOB, TEMIIEPATYPhI
U fasieHus. llepexkpucramsanuu U S3KCTpaKkLys.

36./laBrenue u coctaB nmapa HajJ pacTBopoM. 3akoH Paymns. Kpucramimszanus u kunexHue
pactBopa. Kprockonus u 30yIHOCKOIHSI.

37. N3oToHn4eckuii KodPHUIMeHT. DIESKTPOIUTHYECKAS TUCCOIUAIIAS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOPUU EKTPOIUTUUECKON Arcconnanuu. Mexanusm aucconuanuu. Biusaue
MIPUPO/IBI BEIIECTBA HA €T0 CIIOCOOHOCTD K AJEKTPOIUTUYECKON TUCCOLUAIUU B BOJTHOM
pactBope. KUCIOTHO-OCHOBHBIN XapaKkTep AUCCOLUALUN THAPOKCHUIOB B 3aBUCUMOCTH OT
MIOJIOKEHUS AJIEMEHTOB B IEPUOJINYECKON cucTteMe. Jluccounanus CpeiHuX, KUCIbIX U
OCHOBHBIX COJIEH.

38.PactBopsI c1a0bIX 351eKTpouToB. KoHCTaHTa U cTeneHb AUCCOIMAIMU ¢1a00ro 3JEKTPOIUTA.
3akoH pa3basienus OcTBanb/a.

39.PacTBOpPHBI CUIIBHBIX 3JEKTPOJIUTOB. Kaxkymascst cTeneHb Juccolaniy CUIbHOTO
AIIEKTPOJIUTA. AKTUBHOCT M KO(PHUIIMEHT aKTUBHOCTU. MIOHHAsI cuita pacTBopa.

40.0cHOBHBIE IPECTABICHUS TEOPUN CHIIBHBIX JIEKTPONIUTOB (Teopuun bpencrena u Jloypu,
JIbrouca u n1p.). IlpoToHHAs TEOPHUS KUCIOT U OCHOBAHMM, IPOTOJIN3 U IPOTOIUTHUECKHE
peakuuii. [IpoTOMUTHI ¥ aPOTOIUTHI.

41.duccoumanus Boabl. MoHHOE mpoun3BeieHue Boibl. BoJOpOIHbII U IMAPOKCUIIBHBIN
nokazarenu cpenbl. Mon ruapokconus. Munukaropel. Metonsl onpenenenus pH. Bydepnsie
pacTBOPBHL.

42.TpynHOpacTBOpUMBIE 3NEKTPOJIUTHI. PaBHOBECHE MEX Iy OCaAKOM U HACBIILIEHHBIM
pactBopoM. [IponsBeneHne pacTBOPUMOCTH. BiiusiHue 0THOMMEHHBIX MOHOB HA PACTBOPUMOCTh
BeniecTB. Brnusinue pH pactBopa Ha oOpa3zoBaHue TPYTHOPACTBOPHUMOTO BEIIECTBA.
43.I'uoponusz coneu. Nonnvie ypaBHeHus ruapoiusa. Koncranra u crenens ruapoiansa. Biusaue
MIPUPOIBL, 3apsiia U paJryca HOHOB Ha UX CKJIOHHOCTh K TUAPOAN3Y. BiusHue KOHUEeHTpauuu
pactBopa, Temneparypsl, pH cpensl Ha crenens ruiponnsa. BiausHue KOHCTaHThI TUCCOLMALAN
KHUCTIOTHI(OCHOBAHMSI ), KUCIOTHI U OCHOBAaHHUS HA KOHCTAHTY THAPOJIN3A.

44.CnoxHble cayyau rugponusza. OOpaTuMblii 1 HEOOPATUMBIN THIPOIN3. [ HAPOINU3 KUCIIBIX
conieit. ['maponus TpyaHOpacTBOPUMBIX cosieid. COBMECTHBIN rUapOIu3 coseil. Y cnoBus
nosaBiaeHus rugponusa. O0Ime NPUHIMIIBI MOTYYEHHS! JIETKOTUAPOIIN3YIOIUXCS CONEH, UX
OYUCTKH U CYILIKH.

45.T'uaponu3 ¢ TOUYKU 3pEHUsT TPOTOIUTHIECKON TEOPUHU KUCIOT M OCHOBAHUM.

46. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE MPOLECCHI KaK PEAKIIMK EPEHOCA JJIEKTPOHA.
Oxucnutenu u BoccraHoBuTeNu. Kinaccudukanuss OKUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIM.
Hogsrii moaxon k knaccudukanuu OBP. TUIBI OKMCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
47.CocraBiieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakinii. MeToa HoHHO-
MOJIEKYJISIPHBIX MOIypeakuuii. MeTo MpOTOHHO-KUCIOPOAHOTO OanaHca.

48.KonnuecTBeHHBIE XapAKTEPUCTUKN OKHACIUTEIBHO-BOCCTAHOBUTEIIBHBIX ITEPEX0/I0B.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE cCUCTEMBI. Y paBHeHUe HepHera. CTannapTHbIE peoKC-
MOTEHILIMAJbI ¥ CIIOCOOBI UX OINpeIeIeHHUS.

49. Pennokc-noTeHMabl U OLEHKA HAMPABIEHUS U MTOJHOTHI MPOTEKAHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAaKINN. 3aBUCHMOCTb MEXKy BEJIMYNHAMH PENOKC-TTOTEHIIUAIOB CHCTEM
U u3MeHenueM sHeprun I'n66ca. [lonbop okucnuTeneit 1 BOCCTAaHOBUTEINEH C yUeTOM
CTaHJAPTHBIX PEIOKC-ITOTEHIINAJIOB.

50. PaBHOBecHe Ha rpaHUIlE METAJLI - PACTBOP. DJIEKTPOAHBIN NoTeHIMal. BoropoaHsiii
AEKTPOA cpaBHEHUS. Psii cTaHAapTHBIX 3JIEKTPOAHBIX MOTEHIIMANIOB, (PAKTOPBI, ONPEAETSIONINE
noyioxeHue meramia B psagy COIL.

60.XUMHUUYECKHEe HCTOYHUKH JIEKTPUUECKOTO TOKa- TaibBaHU4eckre anemMeHTsI (I'3). Pabora ['D
SxoOu-Jlanuam1s1. DIEKTPOIBUIKYIIAs CHJIA TalbBaHWYECKOro 31emMenTa. [Ipunuun padots I'9:
AKKyMYJISTOPBI U Cyxue OaTapeu.
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61.25eKkTposn3 paciiiaBoB U BOJHBIX PACTBOPOB 3JEKTPOIUTOB. KaToiHbIe 1 aHOJHBIE
nporeccel. [loreHuuan pasnoxenus. SBnenue nepenanpsbkenus. [lpaktnyeckoe 3HaueHue
AIIEKTPONIN3A. DIEKTPOIUTUYECKHIE CIIOCOOBI TOTYYSHHS METAJUIOB U3 PACIIaBOB U PaCTBOPOB.
3akonbl Dapajes.

62.D1eKTpOXUMHUYECKasi KOPPO3Us METAJUIOB- KaK pe3yabTar padoTel ['D. TIpomyKTsl
XUMHUYECKON M 3EKTPOXUMHUYECKON KOPPO3UU U OCHOBHBIE METO/IbI 3AIIUTHI OT KOPPO3HH.
63. ducnepcusie cucrembl. Kimaccudukanus qucnepcHbix cucteM. CyCleH3UH U OMYJIbCHH.
64.Komtounpl. Kosonanbie pacTBOPbI. Y CTOWYMBOCTh KOJUIOMIHBIX PAcTBOPOB. CTpoeHUE
KOJIJIOUHOM YacTULIBI U MULIEIUTBL. JInoduibHble U 1MopOOHBIE KOJUTOUIBL. 30JIU U Tellu.
[TenTu3anus, Koarymisuus, CEAUMEHTAIMS KOJUIOUIOB.

65. O0was xapaxkrepuctuka eMeHToB VII A rpynmnsl. Ctpoenue aToMoB. OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BELIECTB. XMMHUYECKUE CBOMCTBA POCTHIX BEILECTB.
OO1uii TPUHLIKII IOJTyYEHUS! CBOOOIHBIX I'aJIOT€HOB.

66.PacTBOpUMOCTH B BOJIE IPOCTHIX BEILECTB raJIOr€HOB. XJIOpHas, OpoMHast U HoJjHas Boja.
67. T'anorenoBoiopobl. BoccranoBUTENbHBIE M KUCIOTHBIE CBOMCTBA. OOIIME IPUHLIUIIBI
noiy4yeHus. [IpomblnuieHHOe ojyyeHue CoIstHOM KucnoThl. [IpuMenenue consHoil,
IJIABUKOBOM KMCIIOT. AHAIUTUYECKUE PEAKIIUU TaJIOT€HUI-HOHOB.

68.0Oxcunsl ¢propa, xiopa (I, IV, VII), 6poma (1), ioga (V).OxucnureabHO-BOCCTAHOBUTEIbHBIE
Y KMCIIOTHBIE CBOWCTBA.

69. OKCOKHUCIIOTHI - KUCJIOPOJICOAepKALLIE KUCIOTHI XJIopa, Opoma, fioga. CTpoeHre MOJIeKyJI.
OKHCIUTENIbHO-BOCCTAHOBUTEIIBLHBIE U KUCIOTHBIE CBOMCTBA. CPaBHUTEINIbHASL yCTOMYUBOCTD
cojei u kuciot. IlpuMeHeHne runoxJIopuToB, XJI0paToB, NEPXJIOPATOB. XIIOpHAs UIIH
OeniibHAst U3BECTD (XJIOPKA).

70. O6mas xapakrepuctuka sneMenToB VIA rpynmsl. [IpocTelie BemiecTBa. AIOTPONHbIE
moaudukamuu. OcodeHHoCcTH Kucaopoaa. CTpoeHrne MOJIEKYJ 030Ha U cepbl. OCHOBHBIE
CHOCOOBI NOTYYEHHUS IPOCTHIX BEILIECTB.

71. T'uapunst Tuna HoD. Ctpoenne monekyn. BocctaHoBUTEIbHBIE M KUCIIOTHBIE CBOICTBA B
psny Boga—temtypoBogopos. CepoBonopoa. Coiicta. O0mmye NPUHIMIIB TOTYYSHHS
XaJIbKOT€HOBOOPOJIOB.

72.XanbkoreHuipl. CpejHUEe, OCHOBHBIE U KUCIIbIE XadbKoreHu bl I'uaponus. O6mue
NPUHLMIIBI ToTy4yeHus. [Ipumenenne. AHaIUTHYECKUE peakliy XaJIbKOT€HH 1-HOHOB.

73. I'mapunst cepsl HaSy, -ITonucynbuast. Crpoenue Monexkyi. Y ctolunBocTs. KucnoTasle n
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CpaBHUTENIbHAS YCTOMYMBOCTD MOJUCYIb(OUIOB
Y COOTBETCTBYIOLIMX UM KHUCIIOT.

74. Oxcunpl. Oxcunpl s5emenToB (IV, VI). Ocobennoctu ctpoenusi. OTHOIIIEHHUE OKCHUIOB K
BOJIE, KUCTIOTaM U 1eio4yaM. OKHUCINTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA. [ [prHINIIE]
MOJTy4EHUS.

75. CepHucras, CENEHUCTAs U TEJUTypUCTasi KUCIOTHI U UX coJId. KHUCIOTHBIE M OKUCIIUTENBHO-
BOCCTaHOBUTENbHbIE cBOMcTBA. [lomyuenue. Pasnoxenue cynbpuToB. AHaATUTHYECKUE peaKIIUi
CYJb(pUT-HOHOB.

76. CepHasi, ce€HOBas U TEJUTYPOBAasi KUCJIOTHI U UX COJI. KHCITOTHBIE U OKUCIIUTEIbHBIE
cBoiicTBa. CBoiicTBa pa30aBIEHHBIX U KOHIIECHTPHUPOBAHHBIX KUCIOT. COCOOBI MOTYUYEHHUS.
[TpombInieHHbIE CIOCOOBI MOTYYEHHS] CEPHOM KHCIOTHI.

77. Oneym. ITomucepHsie KUCIOTHI. JlucynbdaTsl (MUpOCyIbQaTh).

78. Tuokucnotel u ux conu. Tuocynedarel. Crpoenue THocynbdar-nona. BocctanoBureabHbie
cBoiicTBa THocynb(dara Hatpus. [IpumeHenne THocyab(ara HATPHSL.

79. IlonuTHOHOBBIE KUCTOTHI U X cONU. [ mapocepHucras kuciora. CTpoeHUE UX MOJIEKYJIL.
OTtHocHTEIbHASL YCTOWYUBOCTD U OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOWCTBA KUCIIOT U X
coJei.

80.IIepoKCOKHMCIIOTHI cEphl U UX coiH. [lepokcoMOHOCEPHAs ¥ TEPOKCOANCEPHAs] KUCIIOTHI.
Crtpoenue ux monekyi. [lepokcocynbdaTsl. DIEKTPOCHHTE3 MMEPOKCOKUCIOT U cojieit. Mx
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA.
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81.0kcoxnopuasl cepsl. Okcoxnopu cepbl. Juokcoxiopua cepbl. CTpOSHHUE MOJIEKYJI.
I'maponns. CpaBHUTENBbHAS YCTOHYHUBOCTD PA3JIMYHBIX OKCOTaJIOI€HUOB CEPBI, CEJICHA, TEJLTypa.
82. O6mias xapakTepuCTHKa 3JIeMEHTOB VA rpynnbl. XUMHUYECKHE CBOMCTBA MPOCTHIX BELECTB.
PeakimonHas criocoOHOCTh MOJIEKYJIIPHOTO U aTOMapHOIo a30Ta, 0e10ro 1 KpacHoro ¢gocdopa.
[TpyHLIMIIBI TOTYYEHUS U IPUMEHEHMSI IPOCTHIX BeulecTB. Pukcalus a3oTa U3 Bo3AyXxa.

83. 'mapuasl DHs. Ctpoenue mosiekyil. I3MeHeHrne TepMUUECKON YyCTOMYMBOCTH, PEAKIIMOHHOU
CIIOCOOHOCTH, BOCCTAHOBUTEJIbHBIX CBOWCTB, CKJIOHHOCTH K peaKLUsM IPUCOEINHEHNUS B Py
aMMMaKk—BUCMYTHH. OOpa3zoBaHKEe U YCTONYNBOCTh HOHOB aMMOHHUA U Gochonus. IIpuHumnel
noJtyueHus rujpunoB OHs.

84. Ammuak. CoiictBa u [Tonydyenue. TepMoguHaMu4ecKasi XapakTepUCTHKA PEAKIMU CUHTE3a
ammuaka. Cojin aMMOHHUS U UX TEPMHUUECKOE pa3iio’keHue. Peakiiuu 3amelnienys BoAopoaa B
amMMMaKe. AMMJIbI, UMH/JIbl, HUTPHU/Ibl. AHATUTUYECKUE PEAKIIMM HOHA aMMOHMSL.

85. I'mapazun. CtpoeHue MoJieKyibl. Peakiuu npucoeIMHEeHUsI U OKUCIUTEIBHO-
BoccTaHoBUTeNbHBIE. Cony rusipa3onus. ['uapasus kak TonanBo. OCHOBHBIE METO/IbI
MOJIy4EHUS.

86. 'mapoxcunamus. CTpoeHue MoseKyJbl. Peakunun npucoeAMHe s, OKUCIUTEIbHO-
BoccTaHoBUTeNbHbIE. Conu ruapokcuaammonus. [lomyuenue.

87. A30THCTOBOOPOHAS KUCIIOTA U €€ coau. CTpoeHHe MOJIeKyJIbl M a3uJ-uoHa. KucnoTtHsle u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOWCTBA. A31/Ibl. B3pbIBOOIIACHOCTH KUCIOTHI U a3UJ10B.
88. Okcunpl azota (I, 11, II1, IV, V). Ctpoenue monekyn. OCOOEHHOCTH CTPOSHUS MOJIEKYJIbI
okconuTpuaa azora (V) — N2O. OKUCIUTENTbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA. [IpuHIIUIIBI
noiy4yeHus. TepMoarHaMUUECKasi XapaKTepUCTUKA peakluu cuHTe3a okcuaa azora (II) u3
IPOCTHIX BEIIECTB.

89. Asorucras kucnora. CTpoeHHe €€ MOJIEKYJIbl 1 HUTPUT-HOHA. HuTputhl. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE CBOWCTBA KUCIOTHI U HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas kucnota. CtpoeHue Mosekyasl OKHUCIUTENbHbIE CBOMCTBA pa30aBIeHHON 1
KOHIEHTPUPOBAHHOMN a30THOI KUCIOTHI. JIabopaTOpHbIE U IPOMBIILUIEHHbBIE METO/IbI MTOTYUYEHHS
azoTHOU kucnoThl. [lapckas Bonka. [IpogyKThel TEpMUUECKOTO pa3IOKEHUS U OKUCIUTEIBHbBIE
CBOICTBa HUTPATOB. AHAIUTUYECKUE PEAKIINYA HUTPAT-UOHOB.

91.A30THBIE YAOOpEHHUS.

92. ®ocdun. [TomydyeHne u OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE CBONCTBA.

93. Okcuapl pocdopa, MplbsKa, cypbMbl U BUcMyTa (III u V). Ocobennoctu cTpoeHusl.
OTHo1eHue K BoJie, KUCIOTaM U 1ienodaM. [IpuHIune! nomydeHus.

94. Kucnopoacoaepsxaiue KucioTsl Gpocdopa u ux conu. @ochopHoBaTHCTas KUCIOTA U
runodocutel. Pochopucras kucinora u pochursl. DochopHoBaTas KUCIO0Ta, TUIO(HOCHATHI.
95.Merta-, nu- (mupo-) u nonudochopHsie KUCIOTH U UX conu. OprodochopHas KUCIOTA U ee
conu. CTpoeHue MOJIEeKYJl, UX OCHOBHOCTb U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBONMCTBA.
ITonyuenue.

96. ®ocdopubie ynodpenus. [Ipocroii cynepdocdar. JBoiinoi cynepdocdar. [Iperunurar.
®docdoputHas myka. Cmemmanubie yaoopenus. AMmodoc. Azodocka.

97. T'mapoxcuas! Meibska, cypeMsl (111, V) u Bucmyra (I1I). Meta- u opro-dpopmsl. KucnotHo-
OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA. MBILIBAKOBAs U CypbMsHAs
kucnotel. O6mue npuHuunsl noxyderus. Apcenatsl (111, V). Ctubatst (111, V). Bucmyratsr (V).
98. I'mapuas! Melbska, cypeMbl 1 BucMyTa (III). Ilonydyenue u cBoiicTsa.

99. T'anorenu el anementoB (111, V) VA rpynnel. X cpaBHUTENbHAS yCTONYUBOCTD. THITBI
rajmoreHu10B. OcoOeHHOCTH UX ruponn3a. ['anorenuasl azota. Xnopuast Gocdopa (111, V).
100. Oxcoxmopuabl. Oxcoxsopua azora. Okcorpuxiopua ¢ocdopa. Ux ruaponaus.
®oconutpunxiopus. OCOOEHHOCTH €ro CTPOSHHUS.

101. Ob6mas xapakrepucTtuka 3nemeHToB [VA rpynmsr. [Ipocteie BenecTBa. OKUCIUTENBHO-
BOCCTaHOBUTENbHBIE CBOWCTBA M lIpuHImmEl nosydyeHus. OysuiepeHsl: METOIbI TOIYYEHHUS.
YrnepoaHsie HAHOTPYOKH.
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102.I'mppuast Tuna OHs. CtpoeHne Mosekynn. XuMudeckue cBoicTBa. Peakiimonnas
crocobHocTh. OO1IMe NPUHIMIBI Toy4ueHusl. CUilaHbl, MOJIy4eHHEe U BOCCTAHOBUTEIIbHbIE
CBOMCTBA.

103. Oxcun yraeponaa (I1). Xumudeckas cBsi3b B Mojiekysie ¢ nmos3utuii reopuit BC u MO.
[Tomryuenue. BoccranoBuTeNbHBIE CBOMCTBA. Peakiinu npucoenuuenus. KapOoHMIIBI METaIIOB.
®docren. TokcnuHocTh okcuaa yrieposaa (I1).
104.0xcun yranepona (IV). Ctpoenue mosnekyiibl. OTHoIIeHUE K Boje, mienodam. [lonydenue.
[Tpumenenue. YroybHas KUciIoTa U ee coyid. OCOOEHHOCTH OCAXKACHUSI TPYTHOPACTBOPUMBIX
KapOOHATOB U3 BOJHBIX pacTBOPOB. TepmMuieckasi yCTOMUYUBOCTh KapOOHATOB. [I[puMeHeHMeE.
105. Oxcunpl kpemHus, repmanus, ooBa u ceunna (11, IV). nokcua kpemuus, 0COOEHHOCTH
ero crpoeHwus, amopduas u kpucraimueckas popmel. Kapi. KapueBoe crekio. OTHomeHHe
JMOKCHJIa KPEMHHUS K BOJIE, KMCIIOTaM, 1enodaMm. [lepeBoa B pacTBOpUMBIE COEIMHEHMUS.

106. Kpemuuessie kucinotsl. Merakpemuuenasi, Oprokpemuuenas v [lonukpeMHUEBbIE KUCIIOTHI.
OcoGennoctu ux crpoenus. [lomyuenue. 30mu 1 renu KpeMHUEBbIX KUCTOT. CHUIMKarens Kak
ajcopOent. Conu KpeMHHEBBIX KUCIOT. OpTo-, MeTa-, MOJUCHIUKATHI.

107. Crexia. @akTOphbl, ONPEAETSIONUE YCTOMYUBOCTh CTEKIIO00Pa3HOTO COCTOSIHUS CHIIUKATOB.
CocraB 1 MeTO/1bI IOTY4YEHUs NpocToro crekia. Kpucramnmzanus crexos. CUTaibl.
CTeKI0BOJIOKHA U CTEKJIOTKAaHU. L{eonuTsl.

108. LlemenT. Bsxymue BemectBa. TyromiaBkue KepaMUKH HA OCHOBE KPEMHUS U IPYTUX
31eMeHTOB. KpeMHUOpraHnueckre COeJMHEHHU .

109. Cunukonsl u cuitokcansl. [Ipocreiimume u3 3tux coenquHeHuil. OCOOEHHOCTH UX CTPOECHHUS.
CaoiicTBa.

112. Coequnaenust 311eMeHTOB VA TpyImiibsl ¢ cepoil. MoHo- 1 aucynbduabl. Cepoyriepo.
TuocoeanHenus (KMCIAOTHI M cosin). THOyroabHas KMCI0Ta U THOKapOoHaThl. TruocoeanHeHus
KpEMHUS, TEPMaHHUsl, 0JIOBA.
113.I'anorennas! 3nementos (I, IV) VA rpynmnel. X cpaBHUTENbHAS yCTOHUMBOCTE. THIIBI
rajoreHuaoB. [ 'uaponus.

114. Coequnenus yraepoaa u kpemHus ¢ a3orom. Hutpunel. luan(aunuan), cBOHCTBa U
MOJTy4EHHeE.

115. lnanoBonopoa. LluanoBonopoanas kucnora. Lluanuael. [lnanua-noHel Kak Turasabl.
OcoOenHoctu nonydenus. I'maponus. TOKCHYHOCTB.

116.1lnanoBas kuca0Ta, IMAHATHL, TOJIy4€HNE U CBOWCTBA. POaHMCTOBOAOPOIHAS KUCIIOTA.
Tuonmanatel. [lonyueHnue u CBOMCTBA.
117.Coenunenus snemeHToB VA rpynmnsl ¢ Metauiamu. KapOuasl metamnos. Tumsl kapOou1oB.
OTHo1IeHNE KapOuI0B pa3IUuYHBIX TUTIOB K BoJie, kKuciaoraMm. Kapoopyua. Cununuast. [Ipupona
XUMHUYECKOH CBSI3H, ITOJIyYEHNUE U CBOWCTBA.

118. O6mas xapakrepuctrka semeHToB LA rpynmnel.. Ctpoenue atomoB. CBOMCTBA MPOCTHIX
BEIIIECTB U CIIOCOOBI MOTyUESHHS.

119. 'unpuast 60pa. Ux cocras. [lnbopaH, 0cOOEHHOCTH XUMUYECKUX CBA3EH B MOJIEKYJie
nubopaHa. YCTOHYMBOCT U peakIIMOHHAas CIOCOOHOCTH THIPUIOB 6opa. I'mapunobopartsl.
120. Okcun 60pa. Ocobennoctu crpoenus. CoiictBa. OpTo-, Me€Ta-, MOJIUOOPHBIE KUCIOTHL. X
coctaB U cTpoeHue. Opro-, MeTa-, moaubdopatsl. bypa.

5.3.2. BAYETHBIE BOITPOCBHI. BTOPOIMl CEMECTP nepeuens ouenounvix cpeocme u
konmpoaupyemoix komnemenyuii: OINK-1; OIIK-2; OIIK-3 OIIK-4 OIIK-6.

1. I'mapuner snementoB (I11) psana amromunamii-rammuit. Ocod6eHHocTu ctpoenus. CBOMCTBA U
MOJTy4eHHE.

2. l'anorenuasr u Hutpuasr snemenToB (I11) psana anromunamii-tamnumii. OCOGEHHOCTH CTPOSHUS.
CBolicTBa U MOJTYYECHHUE.
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3. Oxkcuppl anementoB (I1I) psina antomunuii-rammi. X cpaBHUTENbHAS yCTOMYHUBOCTD.
[Tpuniuns! nonydenus. Oxenp tamaus (I). KucioTHo-oCHOBHBIE M OKUCIIUTENIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA.

4. I'mapoxcuast anemenToB (III) psga amomunuii-ramumii. CoctaB 1 0COOCHHOCTH CTPOCHHS.
KucnorHo-ocHoBHBIE cBOMCcTBa. OTHOLIEHUE K KUCIOTaM U menodam. ['mapokenn tammus (1).

5. O06mras xapaktepuctuka ['enus u p-31eMeHTOB BOCbMOU Tpyniibl. CTpOeHHE aTOMOB.
IIpn4rHBI XUMUYECKON UHEPTHOCTU. XUMHUUYECKUE COCUHEHUS.
6.00m1as XxapakTepucTuKa 31eMeHToB 1A rpymmbl. CTpoenre atToMoB. CBOMCTBa, 0COOCHHOCTH
okucneHust auTus. CocoObl NOTYUYECHHUS.
7.0xcuapl. [lepokcuasl. Hagnepokcuabl. O30uuab1. CTpoeHue. OKuCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI MOJTYUYEHHUS.
8.I'napoKCH bl ¥ TUAPHUABI IIETOYHBIX METAILUIOB. [[pUHIMIIBI TPOMBIIITIEHHOTO MTOJIyYE€HHS, UX
npuMeHeHrne. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE 1 OCHOBHBIE CBOMCTBA..
9.Counu 11e10YHBIX METAIIOB: XJIOPU/Ibl, KapOOHATHI, CyJb(aThl, HUTPAThL. Cr10COObI
MOJIyY€HUs COJIbl U UX NMpUMeHEeHHE. KHCI0THO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa. KauecTBeHHBIE peakuy KaTHOHOB.

10. Bogopoa. O0mias xapaktepuctuka Bogopoaa. [lonoxenue Bogopoaa B IEPUOIUIECKOM
cucreme. Ctpoenue atroma. Bogopos kak BocctaHoBuTeNb. BoccTaHoBUTEIBHAS CLIOCOOHOCTH
aTOMapHOT0 U MOJIEKYJISIPHOTO BoJIopoja. B3aumopeiicTBre Bogopoa ¢ MeTaiiaMu U
HemeTtataMu. CriocoObl 1oryueHust CBOOOIHOTO BOIOPOa.
11.Ilepokcun Bogopona u nepokcuasl. Ctpoenue Monekydsl. [Tomyuenune. OxucnureabHo-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA B PA3JIMUHBIX Cpeax.
12.006mas xapakrepuctuka 31eMeHToB [[Arpynmnel. Ctpoenne aToMoB. OCOOEHHOCTH OepULIHUS.
KucnoTHO-0CHOBHBIE M BOCCTaHOBHUTENbHBIE CBOICTBAa. CIIOCOOBI MOTYUYEHHUS.
13.I'napokcuipl U TUApUIbl 31eMeHTOB [IArpynnel. OcoGeHHOCTH CTPYKTYpbI TUAPUIOB, UX
BOCCTAaHOBUTENBbHBIE CBOMCTBA. KHCI0THO-O0CHOBHBIE CBOWCTBA. [ [pHIINIIBI MOy YeHMS.

14. Oxcuapl, nepoKcuabl U Haanepokcuasl aneMeHToB [IArpynnsl. KucioTHo-ocHOBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CrIOCOOBI MOTyUeHHUS.
15.Conu Gepusuins U MarHus B KATHOHHOW M aHMOHHOM (hopmax. OKCONALUS U OJISALMS.
KommnekcHble coennnenus 6epuinust. ['naponus conei 6epuivs 1 MarHusl.
16.Conu 51€eMEHTOB MOATPYIIIBI KAIbLIMS: TAOT€HU/IbI, CYIb(aThl, KAPOOHATHI, HUTPATHL,
cyabduabl. KucioTHo-ocHOBHBIE CBOMCTBA. JKeCTKOCTh BOJbI M METO/IbI €€ YCTPaHEHHUSI.
KauecTBeHHbBIE peaKIIi KaTHOHOB.
17.0xcunsl repmanus, onosa, ceunua (I, IV). Ux cpaBautensHas ycrounBocTh. KucnotHo-
OCHOBHBIE U OKUCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUAOB. X OTHOIIIEHHE K BOJIE,
KUCIIOTaM, 1enodyaM. OOIire NpUHIHIIBI TOJTyYeHHS.

18. T'mapokcuasl repmanus, onosa, cBuHna (11, IV). CpaBHuTenbHast ycTOWYMBOCTb, KUCIOTHO-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Conn ruapokcu1oB 3neMeHToB (11,
IV) B kaTnoHHOI 1 aHMOHHOM popmax. OTHOCUTENbHAS YCTOWYMBOCTD, CKJIOHHOCTD K
TUAPOJIN3Y.

19. O0u1as xapakTtepuctuka d-2neMmenTsl LB rpymnmsl (penko3emenbHble 31eMeHThI-Sc-Y -La-
Ac). CtpoeHne aTOMOB. XUMHUYECKHE CBOMCTBA MPOCTHIX BemecTB. CrocoOb! MOTy4YeHusI.
18.0OKcuasl M THAPOKCHIBI PEKO3EMENIBHBIE AIIEMEHTHI B psAly CKaHIuK-akTHHUI. KucinotHo-
OCHOBHBIC U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. CIIOCOOBI MOTyUeHHUS.
19.Conu d-Onementos 1B rpymnms! (penko3emenbHbIe d7eMeHThI-Sc-Y -La-Ac): TuapuIs!,
HUTpPATHI, cylb(haThl, KapOoHaThI, (pocdarsl. KHCIOTHO-OCHOBHbIE U OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHBIE CBOMCTBA. CITOCOOBI TOTyYEHHUS.
20.00mas xapaktepuctuka d-Onementsl [VB rpynmnsl. Ctpoenue atomoB. M3menenue
XMMHYECKHX CBOMCTB MPOCTBIX BellecTB 1o rpymnme. CrocoObl MOTyUYeHHUs.
21.0Oxcunpl ¥ TUAPOKCH Bl TUTAHA, HIUPKOHUS, radHus. [lepoKkcuaHbie CoeTMHEeHNS,
NEepOKCOKUCIO0ThL. OcobeHHOCTH cTpoeHHsl. KHCI0THO-OCHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA. CIIOCOOBI OTYUYCHUSI.
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22. Conu TUTaHa, MUPKOHUS, TaHUS: TAIIOTEHHU/IbI, OKCOT'aJIOTEeHU/IbI, TATIOT€HOKOMILIEKCHI,
KapOOHAaThI, CyIb(haThl, THATAHATHI, HUPKOHATHI. KMCIIOTHO-OCHOBHBIE U OKUCIUTEIHHO-
BOCCTaHOBUTENbHbBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.

23. O6mas xapakrepuctuka d-JinemenTsl VB rpynmbel. CTpoeHue aToMOB. XUMHYECKUE
CBOICTBa NpocThIX BenlecTB. OTHOIIEHNE K HAPCKOW BOAKE U CMECH a30THOMN

U TUTaBUKOBOM KUCIOT. CrOCOOBI MOTyUeHUsI.

24.0kcupl ¥ IEpOKCU bl BaHAIUSI, HUOOUS, TaHTas1a. KHCIIOTHO-OCHOBHBIE M OKUCIIUTEIIBHO-
BOCCTaHOBUTEJIbHbBIE CBOMCTBA. CIIOCOOBI MOIYYEeHHUS.

25. 'uapokcuibl ¥ coNM BaHaAus, HUoOUs, TanTana. Banagatel. [lonuBanagatsl. CoequHeHus
okcoBaHaus. HuoGatel. Tantanatsl. Oxcoranorenuibl. ['aoreHOKOMIIEKCHI.
Kuca0THO-0CHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI MOTyYSHHS.
26. O6mas xapakrepuctuka d-OnemenTsl VIB rpymmel. Ctpoerrne aToMoB. OKHCIUTEIBEHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA U CIIOCOOBI MOTYUYEHHUS.

27. Oxcuast xpoma (11, 11, VI). Ux cpaBHUTEIbHAS YCTOMYUBOCTD. KHCIOTHO-OCHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE CBOWCTBA. [[pUHIIMIIBI TOTyYeHHUs.

28. Oxcuasl MmonubaeHa u Bonbdpama (VI). [Ipunnuns! nomyuenus. MIaMeHeHne yCTOWYHUBOCTH,
OKHCITUTEIFHON CIIOCOOHOCTH M KHCIOTHOTO XapakTepa B psAAY OKCHIOB XpOMa—BoJb(ppama
(VD).

29. I'mapoxkeusl xpoma (11, I, VI). Coctas u ocobenHoctu crpoenus ruapokcuaa xpoma (I11).
XpomoBbI€ KUCHOTHI. M3010IUKUCIOTH XpoMa. KUCIOTHO-OCHOBHBIE U OKUCIUTENBHO-
BOCCTaHOBUTENIbHbIE CBOMCTBA. [[pUHIIMIIBI OTYUYEHMUS.

30. MonubaeHoBas 1 Bolib(ppaMoBasi KUCIOTHL. Y CTOWYMBOCTb, KUCIOTHBIE U OKUCITUTEIbHBIC
CBOWCTBA B Py XPOMOBAasi—BOIb(PaMOBast KUCIOTHL. M30MONUKHUCIOTHI M TE€TEPONOTUKUCIOTH
MoJMOIeHa U BoJb(pama.

31. Comu xpoma (II, III, VI) B karnonHo#t 1 anHnoHHOU hopmax. OKUCIUTENTbHBIE CBOMCTBA
XpPOMATOB U JUXpoMaToB. [[puHIMI 1eCTBUS XpOMOBOM CMECH.

32.Monunbaats! u Bonbdpamarsl. [lonumonndaaTel u noauBosibppamaTsl. OKUCIUTEIbHBIE
CBOICTBa B Sy XpOMAaThl—BOJIb(paMarsl.

34.T'anorenunst xpoma (11, I1I). I'anorenuapr monubdaena u Bonsppama (VI). Knacrepusie
raJIoreHu 6l MoNnOAeHa 1 Bosib(ppama. OKcoranoreHu ibl U JUoKcoranoreHuasl. CBONCTBA. .
35.Ilepokcocoenuuenus xpoma. [lepokcun xpoma. [lepokcoxpomoBbie KUCIOTEL. OCOOCHHOCTH
CTpOEHUS. Y CTOMYNBOCTh U OKUCIIUTEIBHBIE CBOMCTBA IEPOKCOCOEINHEHUI XPOMA.

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

CaoticTBa poCThIX BemecTB. CrocoObl MOMydYeHUs U IPUMEHEHHE.

37. Oxcunbl u runpoxcuasl Mapranma (11, 111, IV, VII). KucinotHo-ocHOBHBIE U OKUCTUTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA. CIOCOOBI MOTYUYEHUSI.

38. Oxcuabl ¥ THAPOKCUABI TeXHEus U peHusi. CBoicTBa U cIOCOObI OTyUYEHUSI.

39. Conu mapranma (I, II1, IV). KucnoTHO-OCHOBHBIE U OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
cBoiicTBa. CriocoObl MoTy4YeHusl.

40. MapranmoBas 1 mapraniouctas kucinotsl. Conu mapranma (VI u VII). Manranats! u
ITepmanranaTtel. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCJIOM, IIEJIOYHON U
HEUTpaIbHOU cpenax. [IpuHIUIIBI OTydeHus.

41.Conu texneuust u peaus (VII). Ileprexnatsl. [leppenatsl. KuciaoTHo-ocHOBHBIE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOKCTBA. CIIOCOOBI MOTyUEHUSI.

42. CpoiicTBa xemne3a, ko0aabTa, HUKENs- BOCCTAHOBUTEIbHBIE U KUCJIOTHO-OCHOBHBIE.
Ctpoenue aToMoB. [IpombIliIeHHBIE METO/IbI TOTYYEeHHUSI JKene3a, KoOanbTa, HUKEIs.

43. Oxcuasl ¥ THIPOKCHIBI Kene3a, kobanbta, Hukens (11, I1). KucnotHo-ocHOBHBIE U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pMHIIMIIBI TOTyUYeHNS.

44. Conu xene3a, kobanbra, HuKens (11 u I11). Kpucrannoruapatsl. J[Boiinbie conu. CTpykTypa
0e3BoIHBIX XJI0puA0B. OcHOBHBIE cosii. CBOMCTBA M TIOJyYCHHE.

45.@epputst (I11) u ux peppomarautHeie cBoiicTBa. CBONCTBA U CIIOCOOBI TOTYYEHUSI.
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46. @epparsl (IV). OxucinurensHsie cBoiicTBa. [IpuHIMIIBI TOTyYeHUS.

47. CpoiicTBa maTuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIIEHHE K KHUCITOPOY, BOJOPOAY,
BOJIC, KHCJIOTaM, IIeJo4am, apckoit Boake. [IpuMenenne u crmocoObl MOTyYeHHUS.

48. Oxcuapl U TUIPOKCUIBI PYTEHUS, OCMUS , POAUS, UpUIUs, nauiaaus. KucioTHo-oCHOBHbBIE
Y OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[pUHIIUIIBI TOTyYEHUSI.

49 KoMIuiekcHble coequHeHHs MIaTuHbl. KaTnoHHbIE, aHHOHHBIE M HEUTPaJIbHbIE KOMILJIEKCHI
mwiatussl (1L IV). AMMUH- 1 IMaHOKOMIUIEKCHI. [ eKkcaxopomiaTuHOBas KUCIIOTa U €€ COJIH.

50. O6mas xapakrepuctuka d-OmeMenToB IB rpymnmel. CtpoeHre atToMoB. OTHOIICHHE K
KHCIIOPOJTy, BOJIE, IIeJIoUaM, KuciaoTaM. PactBopeHue 3001a B iapckoii Bojake. CriocoObl
no0bIun Meau, cepedbpa u 3omota. [IpumeHenne u cnocoobl MOTyYEHUS! METAJLIOB.

5.3.3. 9K3AMEHAIIAOHHBIE BOITPOCHL. BTOPOM CEMECTP

1. T'unpunst anementos (I1I) psaa amromunuii-rammii. Ocodbennoctu ctpoeHus. CBoiicTa u
MOJTyYEHUE.

2. I'anorenuast u Hutpuas anementos (I11) psana amtomunuii-tamnuit. OCOOEHHOCTH CTPOCHUS.
CBoiicTBa U TIOJIyYCHHE.

3. Okcupst snementoB (I1I) psna anromunuii-rammii. Ux cpaBHUTENbHAS yCTONYUBOCTD.
[Tpunuuns! noxyyenus. Oxeun Tayus (I). KucinoTHo-0oCHOBHBIE M OKUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA.

4. I'mapoxcunast anemenToB (I1I) psga anmomunuii-rammii. CoctaB 1 0COOEHHOCTU CTPOCHHSL.
KucnotrHo-ocHoBHbIe cBOMcTBAa. OTHOILIIEHUE K KUCIOTaM | mienodam. [ 'uapokeun Tamius (I).

5. Obmas xapakrepuctuka ['enus u p-31neMeHTOB BOCbMOM Ipymninbl. CTpOEHHE aTOMOB.
[TprunHBI XUMHUYECKON UHEPTHOCTH. XUMHUYECKHE COETUHEHNS.
6.00m1as xapakTepucTka 31eMeHToB 1A rpymnmsl. Ctpoerue atoMoB. CBOMCTBa, 0COOCHHOCTH
okucneHust autus. CrnocoObl NOTyUYEeHHUS.
7.0xcupst. [lepoxcuasl. Hamnepoxcuasl. O30uuapl. CTpoenue. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA U CLIOCOOBI MOTYUYEHHUS.
8.I'napoKcHIbl M TUJIPHUIBI EIOYHBIX METAIIOB. [I[pUHIIMIIBI TPOMBIIIJIEHHOTO OJTyY€HUs, UX
npuMeHeHne. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE 1 OCHOBHBIE CBOMCTBA...
9.Conu 1enoYHbIX METaIOB: XJIOPU/Ibl, KApOOHATHI, CyJIb(paThl, HUTPAThl. CII0COOBI
MIOJTyY€HUs COJIbl U UX IPUMEHEHHE. KHCIIOTHO-OCHOBHBIE 1 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
cBolicTBa. KauecTBeHHBIE peakliMi KaTHOHOB.

10. Bogopoa. Obmiast xapaktepucTtka Bogopoaa. Ilonoxenue Bogoposa B epuondecKkoi
cucteme. Ctpoenue atoma. Bogopos kak BocctaHoBUTENb. BoccTaHOBHUTENBHAS CLIOCOOHOCTD
aTOMapHOTO U MOJIEKYJISIPHOTO BoJIoposa. B3anmozelicTBre BogopoJa ¢ MeTaiilaMu 1
HeMeTtautamu. CriocoObl MOTydeHusi CBOOOAHOTO BOJIOPO/IA.
11.ITepokcnn Bogopona u nepokcuasl. Ctpoenue MonekyJsl. [lomydenne. OkucnurenbHo-
BOCCTaHOBUTEJIbHBIE CBOWCTBA B PA3JIMYHBIX Cpefax.
12.06mas xapakrepuctuka snemeHToB [IArpynnsl. Ctpoenne atomoB. OcobeHHOCTH OepusLIus.
KucnotHo-ocHOBHBIE 1 BOCCTaHOBHUTENBHBIE CBOICTBA. CIOCOOBI MOTYYEHHUS.
13.I'uapokcuipl ¥ ruapuasl aeMeHToB [TArpynnsl. OcoOeHHOCTH CTPYKTYpBl THAPUIOB, UX
BOCCTAaHOBUTEJbHBIE CBOMCTBA. KNCIOTHO-OCHOBHBIE CBOKCTBA. [IpMHIAIIBI IOTy4YeHMUS.

14. Oxcuapl, nepoKCcUabl U HaanepoKcuasl 21eMeHToB IIArpynmsl. KucioTHO-OCHOBHEIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. CIIOCOOBI MOTyUEHUSI.
15.Conu Gepuiiust 1 MarHusi B KAaTHOHHOM M aHMOHHOHM Gopmax. OKCONSALUS U OJISAIUS.
KowmrmiekcHbie coequHeHUs1 Oepuiiust. [ uapous coneit Oepusuiisi 1 MarHus.
16.Conu 311eMEHTOB OATPYIIBI KaIbLUs: TaJOTeHUIBI, CyIb(haThl, KApOOHATHI, HUTPATHI,
cynbduasl. KucnoTHo-ocHOBHBIE CBOMCTBA. JKECTKOCTh BOJBI M METObI €€ YCTPAHEHUS.
KauecTBeHHBIE peaKIIMi KaTHOHOB.
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17.0xcuasl repmanus, onosa, ceuHua (II, IV). Ux cpaBHuTenbHas ycroiunBocts. KnuciaotHo-
OCHOBHBIE U OKHCIIUTEIHbHO-BOCCTAHOBUTENIbHbBIE CBOWCTBA OKCHIOB. X oTHOIIEHHE K BOJIE,
KHCII0TaM, 1ienaoyam. O0mniye NpUHIUIIBI TOTyYEHUS.

18. I'mapoxcuasl repmanus, onosa, ceuHia (11, IV). CpaBHuTenbHAS YCTOMYUBOCTD, KMCIOTHO-
OCHOBHBIE U OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Cosn ruipokcu1oB 3ieMeHToB (11,
IV) B xatnonHo# 1 annoHHOU (hopmax. OTHOCUTEIbHASL YCTOWYNBOCTD, CKIIOHHOCTH K
TUPOJIU3Y.

19. O6uras xapakrepuctuka d-OmneMmenTsl 1B rpynmsr (penko3eMenbHbIe 351eMeHThI-Sc-Y -La-
Ac). CtpoeHre aTOMOB. XUMHUECKHE CBOMCTBA MPOCTHIX BemecTB. CrOCOObI MOTydeHusl.
20.0xcuapl ¥ TUAPOKCUIBI PEAKO3EMETbHBIC SJIEMEHTHI B PSIAY CKaHIUM-aKkTUHUN. K1CIoTHO-
OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTydeHUs.

19.Conu d-Onementos 1B rpymnmsl (peako3emenbHbIe 3eMeHThI-Sc-Y -La-Ac): Tuapu/IbI,
HUTpPATHI, Cylb(haThl, KapOoHaTHI, (pocdarsl. KHCIOTHO-OCHOBHBIE U OKHCIHTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIIOCOOBI OTYUYEHUSI.

20.006mas xapakrepuctuka d-Onementsl IVB rpynmnel. Crpoenue atomoB. M3menenue
XUMHYECKHX CBOMCTB MPOCTHIX BEIIECTB M0 rpyiie. CrocoObl MoayueHusl.

21.0Oxcupl ¥ TUAPOKCHIBI TUTAHA, HIUPKOHUS, radHus. [lepokcuaHbie coequHeHNs,
nepoKCcoKucaoTel. OcobeHHoCcTH cTpoeHusl. KHCIOTHO-OCHOBHBIE U OKUCITUTEIBHO-
BOCCTaHOBUTENbHbBIE CBOMCTBA. CIIOCOOBI MOTYUYEHHUS.

22. Conu TUTaHa, UUPKOHUS, TAQHUS: TaJOTCHH/IbI, OKCOTaIOT€HH/ IbI, FTAJIOT€HOKOMILIEKCHI,
KapOOHATHI, CyIb(aThl, TATAHATHI, TUPKOHATHI. KHCIIOTHO-OCHOBHBIE M OKUCIUTEIHFHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. CIOCOOBI OTYUYEHUS.

23. Obwas xapakrepuctuka d-OnemenTsl VB rpynmnsl. CTpoeHure aToMoB. XUMUYECKHE
CBOICTBaA NPOCTHIX BenlecTB. OTHOIIEHNE K APCKOW BOAKE U CMECH a30THOM

Y TUIaBUKOBOM KHCIOT. CrIOCOOBI OTyYEHUSI.

24.0Oxcuibl ¥ IEpOKCHUIBI BaHA U, HUOOUS, TaHTaja. KHCI0THO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTaHOBUTENbHbBIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.

25. T'unpokcuapl ¥ COM BaHaaAUs, HUOOUs, TaHTana. Bananatel. [lonuBananatsl. CoegMHEHUS
okcoBaHaus. HuoOatel. Tantanatsl. OxcoranoreHubl. ['aloreHOKOMIUIEKCHI.
Kuc10THO-0CHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTEbHBIE CBOICTBA. CIIOCOOBI MOTyUSHHMS.
26. Obmas xapakrepuctuka d-Onementsl VIB rpynnel. Ctpoenne aToMoB. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA U CLIOCOOBI MOTYUYEHHUS.

27. Oxcuast xpoma (11, II1, VI). Ix cpaBHUTENbHAS YCTOMUNMBOCTD. KHCIOTHO-OCHOBHBIE U
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA. | [pMHIIMIIBI OTyUYeHMS.

28. Oxcuasl MonubaeHa u Boabdpama (VI). [Ipunnuns! noayyenus. MIsmeHeHne ycToidmMBOCTH,
OKHCITUTEIbHON CIIOCOOHOCTH M KUCIIOTHOTO XapakTepa B psy OKCHIIOB XpOMa—BoJIbppama
(VD).

29. I'mapoxkcuast xpoma (11, ITI, VI). CoctaB u ocobeHHocTu crpoerus ruapokcuaa xpoma (III).
XpoMoBbI€ KHCIOTHI. M30monuKucinoTsl Xxpoma. KHCIoTHO-OCHOBHBIE U OKUCIIUTEIBHO-
BOCCTAaHOBUTENbHbBIE CBOMCTBA. [[pMHIIMIIBI TOTYyUYEeHMS.

30. Monu6aeHoBast 1 BOJIbpamMoBasi KUCIOTHI. Y CTOMYUBOCTD, KUCIIOTHBIE U OKHCIUTEIHLHBIE
CBOWCTBA B Py XpOMOBasg—BOJIb(PaMoBast KUCIOTHL. M30MONUKUCIOTHI 1 FE€TEPONOTUKUCIOTH
Mosb/ieHa 1 Boslb(pama.

31. Conu xpoma (II, III, VI) B kaTuOHHOM 1 aHMOHHOHK opmax. OKUCIUTENbHbBIE CBOIICTBA
XpPOMATOB U JUXpOMaToB. [ [puHIMNI 1elCTBUS XPOMOBOM CMECH.

32.Monu6ats! 1 Bosbdpamatsl. [lomumonubaaTs! 1 nonuBosibhpamMatsl. OKUCIUTETbHBIE
CBOICTBa B psAYy XpOMaTbl—BOJIb(pamMatsl.

34.T'anorennel xpoma (11, IIT). INanorennast Mmonubaena u Bonbdpama (VI). Knacrepasie
raJloreHupl MosnbaeHa u Bosibppama. OkcoranoreHu il U JuoKcoranoreHusl. CBONCTBA..
35.I1lepokcocoenuaenus xpoma. [lepokcua xpoma. [lepokcoxpomoBsie KucaoTbl. OCOOCHHOCTH
CTpOEHUA. Y CTOMYMBOCTh U OKHCIHUTEIBHBIE CBOMCTBA IEPOKCOCOETUHEHUN XpOMa.

36. O6mas xapakrepuctuka d-JnemenToB VIIB rpynmsl. CTpoeHre aTOMOB.
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CaoticTBa IPOCTHIX BemecTB. CrocoObl MOMydeHUs U PUMEHEHHE.

37. Oxcunbl u tunpokcuasl Mapranma (11, 111, IV, VII). KuciotHo-ocHOBHBIC U OKUCIUTEIHHO-
BOCCTaHOBHUTEJIbHBIE CBOMCTBA. CTIIOCOOBI OTYUYCHUSI.

38. Okcuapl ¥ THIAPOKCUIBI TEXHEIU U peHusl. CBOKWCTBA U CITIOCOOBI TTOJTYYCHHUSI.

39. Conu mapranua (11, II1, IV). KucioTHo-0OCHOBHBIE U OKHUCTUTEIHLHO-BOCCTAHOBUTEIBHBIE
cBoricTBa. CiocoOBI MOTyUYEHUSI.

40. Mapranmnoas u mapranuoBuctas kuciaotsl. Conu mapranna (VI u VII). Manranate! u
Ilepmanranatsl. OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KUCIIOM, IETOYHON 1
HEUTpalbHOU cpenax. [IpuHIuUIIBI OTydeHus.

41.Conu texuenus u perus (VII). [leprexnatsl. [Teppenatsr. KucioTHo-0CHOBHBIE U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOKCTBA. CIIOCOOBI MOTyUEHUSI.

42. CBoiicTBa XKene3a, KoOallbTa, HUKEIIS- BOCCTAHOBUTEIIBHEIC U KUCIIOTHO-OCHOBHBIC.
Ctpoenue aToMOB. [IpombIliuIeHHBIE METO/IbI MTOTYYCHHUS JKejle3a, KoOanbTa, HUKEIs.

43. Oxcupl U TUIPOKCUIBI Kee3a, kobanbra, Hukens (I, IIT). KucnotHo-ocHOBHBIE 1
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [ [pMHIMIIBI TOTyUYEHHUS.

44. Conu xene3a, kobanbra, HuKend (11 u II). Kpucrannoruapatel. J{Bolinbie conu. CTpyKTypa
0e3BoAHbIX XJ10pU10B. OcHOBHBIE conu. CBOICTBA U MOIy4YECHHUE.

45.®epputsl (I11) u ux heppomarautHbie cBoiicTBa. CBOMCTBA U CITOCOOBI TIOTYUYCHUSI.

46. @eppartsl (IV). OxucnurensHbie cBoicTBa. [IpUHIUIIBI TOTyYeHHUS.

47. CpoiictBa matuHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOMIEHNE K KHCIOPOIY, BOJOPOIY,
BOJIE, KUCJIOTaM, I11ej04am, apckoit Boake. [IpuMenenue u crnocoObl MoIy4eHus.

48. OKcuabl ¥ THAPOKCHUIIBI PYTEHUS, OCMUS , pPOAUS, UpUIUs, Tauiaaus. KucioTHo-0CHOBHBIE
1 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[pUHIIMIIBI TOTyYeHUSI.

49.KomruiekcHble coeTuHeHus m1aTuHbl. KaTHoHHBIE, aHWOHHBIE U HEUTPATbHBIE KOMIUIEKCHI
rwiatussl (1L IV). AMMUH- ¥ IMaHOKOMILIEKCHI. [ eKcaxoporniaTHHOBAs KUCIIOTa U €€ COJH.
50. OOwtas xapakTtepuctuka d-2nemenToB IB rpymnmnel. Crpoenne atoMoB. OTHOLIEHHE K
KHCIIOPOJ1y, BOJIE, IeJiouaM, KuciaoTaM. PacTtBopeHue 30101a B 1iapckoii Boake. CrocoObl
no0bIYM MeH, cepedpa u 3oi0T1a. [IpruMeHnenre u crocoObl OTYYSHHST METAIIIOB.

51. Oxcuabl menu u cepedpa (I, I1), 3omota (I, III). KrucnoTHO-0CHOBHBIE U OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA. OTHOIIIEHUE K BOJIE, KHCIIOTaM, Iiesodam. [IpuHIumbI

MOy YEHUSI.

52.I'mnpoxcunst menu (I, II), cepedpa (I, 1), 3omota (III). KucnotHo-ocHOBHBIE U
OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OTHOIIEHHE K BOJE, KUCIOTaM, IIeJI04am.
[TpuHIUTIBI TOTyYEHUS.

53. Conu menu, cepebdpa, 3omota (I) u conu 3o0mota (III). OxucIUTENHHO-BOCCTAHOBUTEIBHBIE
cBoiictBa. ["anmorenoxommiekcbl. AMMHH- U ITHaHOKoMIUIekchl. Comu meau (II).
Kpucramnoruapatel. Kommuiekcuble coeiuHeHus. TeTpaxyiopo3010Tas KUCI0Ta U €€ COJIH.

54. O0uas xapaktepuctuka d-2nemenTtos [IB rpynmsl. Ctpoenue atomoB. KucioTHO-0CHOBHBIE
¥ BOCCTaHOBUTEIIbHBIE CBOMCTBA MPOCTHIX BemIeCTB. AManbrambl. CIocOOBI MOTyYeHUS.

55. Okcunpl ¥ THAPOKCUABI IMHKA, Kaamus U pTyTh. CBoiicTBa. [IpuHIMIBI TOTyYeHUS.
Kucl10THO-OCHOBHBIE 1 OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

56. Conu nHKa, KaaMus U pTyTd. ['uapuasl. KHCIOTHO-OCHOBHBIE Y OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE cBOMCTBA. KommuiekcHble coennuenns. KauecTBeHHbIE peaklii KaTHOHOB.
57. O6m1ast xapaKTepUCTHKA f- d7IeMEeHTOB(JTAaHTaHUIBI U aKTUHUIBI). [TonokeHue B
nepuoanueckon cucreme. CtpoeHue aToMoB. BaneHTHOCTb, CXO/ICTBA U pa3Inyus B CBOMCTBAaX
4f- u 5f-3nemenTOB. BHYTpeHHSIS IEPHOANIHOCTD CBOWCTB. CKIIOHHOCTH K KOMITLJIEKCO-
00pa3oBaHUIO.

58. Jlanmanuowi (4f->neMenThl). BalleHTHOCTD, XapaKTep XUMUYECKHUX CBSI3ed U (hOPMBI
coeMHEeHn. XUMHUYECKUe CBOMCTBAa MeTauIoB. CrIOCOOBI MOTYyUYESHHUS.

59.0kcuapl ¥ THAPOKCUIBI TaHmanuo08 (4f-3memeHThl). KHCIIOTHO-OCHOBHBIE CBOMCTBA, X
u3MeHeHue 1o nepuoy. CrocoObl MoyueHus.
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60.Conu nanmanuoog (4f-31eMeHThI): TaTOreHUIBI, CyIb(UIbI, CyIb(haThl, HUTPATHI, HUTPHUIBL,
Kapoupl 1 60opuabl. KucioTHO-0OCHOBHBIE U OKUCIUTEILHO-BOCCTAHOBUTEIbHbBIE
cpoiictBa.llonyuenue.

61. Akmunuost (5f-3meMenThl). BaneHTHOCTD, XapaKTep XUMHUUYECKHUX CBsI3el U (hOPMBI
coeuHeHU. XUMHUYECKUE CBOMCTBAa MeTallI0B. CIIOCOOBI MOTYUYEHHUS.

62.0OKcuabl U THAPOKCUIBI akmunuoos (Sf-aneMerTsl). KHCIOTHO-OCHOBHBIE CBOMCTBA, UX
u3MeHeHue 1o nepuoay. Crnocoos! moydeHusl.

63.Comu axmunuoos (S5f-31eMeHTHI): TATOTSHUIbI, CYJIb(QUIBI, CYJIb(aThl, HATPAThI, HATPUIBI,
KapOuap! 1 6opubl. KHCIIOTHO-OCHOBHBIE M OKUCIIUTEIBHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA.
[Tonyuyenue.

64. CoBpeMeHHBIE ITPOOJIEMBI HEOPTaHUIECKOM XUMHUH. MeTaoopranndeckas u
CYNpaMoJIeKyJISIpHAsE XUMUSI-XUMUSI MOJIEKYJIIPHBIX aHCAMOJIeH U MOJIEKYJISIPHBIX CBA3CH.
[TonmMoneKyIsipHbIE CUCTEMBI M U UX TIoiy4deHne. CeleKTHUBHOE CBSI3bIBAHNE MOJICKYIT B
CYTEpPMOJIEKYJIHI.

65. Hanoxumust. Hanomarepuansl 1 HAHOTEXHOJIOTHS. YTIepoaHbie HaHOTpyOku. CBoiicTBA
CIOCOOBI OTYYEHHUSI.

5.3.4. TEMbI KYPCOBBIX PABOT

1. IIpon3BoacTBo U xumus Bogoposa. 2. [IpounsBoactso u xumus kuciaopoaa 3. IIpousBoactso
u xumus gropa. 4. [IpousBoacTBo u xumus xyopa. 5. [Ipou3BoacTBO U XxuMusi 6poma.
6.1IponsBoscTBO M xumus ona. 7. [IponsBoactBo u xumus cepbl. 8. IIpon3BoacTBO U XUMUs
azota. 9. IIpousBoacTtBo u xumus okcugoB azora. 10. [IpousBoacTBo n xumust ammuaka 11.
[Tpou3BoaCTBO U XUMHS a30THOM kucnoT. 12. [TpousBoacTBo u xumus ¢ocdopa. 13.
[TpousBoacTBO 1 xuMus Mbllibsika. 14. [IpousBoacTBo u xumus yriepoga. 15. IlpousBoacTso u
xuMus kpemHus. 16. IIpousBoactBo u xumus onosa. 17. IIpons3BoacTBo U xumMus cBuHIA. 18.
[TpousBoacTBo U xumus amoMuHud. 19. IIpon3BoacTBO M XMMUS MIETOYHBIX MeTa/IoB. 20.
[TpousBoacTBo u xumus Oepuius. 21. [IlpouszBoactBo u xumus Maraus. 22. [IpouzBoacTso u
xumus nuHKa. 23. IIpon3BoacTBo u xumus xenesa . 24. [IpousBoactso u xumus meau. 25.
[TpousBoacTBO U xumus cepedpa. 26. [IpouzBoacTBo u xumus 3o0101a. 27. XjaopHas
TEXHOJIOTHS OUYMCTKH BOJbI. 28. [Ipon3BoCTBO M XUMHs cepHON KUCIOThL. 29 Kopposus
MetauioB. 30. OCHOBHBIE KJIacChl HEOpranuueckux coeaguHenuit. 31. Ctpoenue atoma u
KBaHTOBBIC uncia.. 32. KecTkocTh BOJIBI.

33. IIpou3BOACTBO U XUMHUS LIEITOYHO3EMENbHBIX MeTaioB. 34. BogopoaHas cBa3b. 35.
CgoiicTBa BOJBI.

Kpumepuu cdhopmuposanus ouenok (oyenHusanus) yemHo20 onpoca
YCTHBIA OMpOC SIBJISETCS OJHUM M3 OCHOBHBIX CIOCOOOB yu€Ta 3HAHHM 0O0yd4aroIierocs Io
quctuminHe «O0mas 1 HeopraHudeckast XuMus». Pa3BEPHYTHIN OTBET CTy/AEHTa JOJDKEH MPEACTaBIIAThH
c000i1 CBS3HOE, JTIOTHUECKH MOCIIEIOBATEIBHOE COOOIIEHNE Ha 3a/IaHHYI0 TEMY, TIOKa3bIBaTh €r0 YMEHHUE
MIPUMEHSThH ONPECICHHUS.
B pesynemame ycmmnozo onpoca 3Hanusa, 00yuaruiezocia OUEHUBAIOMCA RO ciledylouiell
wikane:
3 6anna, craBUTCA, €CITU O0YYAFOIIUACS:
1) momHO W3MaraeT M3yICHHBIN MaTepuall, TaéT MPaBWIHLHOE ONPEIETICHHOE OCHOBHBIX
TIOHSTHUH;
2) oOHapyXXUBacT MOHUMaHKUE MaTepHalla, MOXKeT 000CHOBATh CBOU CYKJICHUS, IPUMCHHUTH
3HAHUA Ha MPAKTUKE, IPUBECTH HEOOXOJUMBIE IIPUMEPHI HE TOJBKO M0 YIEOHUKY, HO U
CaMOCTOSITETTFHO COCTaBJICHHBIE;
3) wu3maraer Marepual MOCIe0BaTeIbHO U MPABWIIBHO C TOUYKH 3PSHHSI HOPM JIMTEPATYPHOTO
SI3BIKA.
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2 6anna, cTaBUTCSI, €CITU 00YYAIOMINIACS AT OTBET, YAOBICTBOPSIOMINI TEM ke TPeOOBaHUSIM,
91O ¥ JyIst Oaiia «3», HO OMmycKaeT 1-2 ommOKH, KOTOPBIE CaM e UCIIPaBIIseT, u 1-2 HeqouéTa B
MI0CJIE0BATENFHOCTH U SI3IKOBOM O(OPMIICHUN H3JIaraeMoro.
1 6ann, craButcs, ecinu oOydaronuiicss 0OHapyXKMUBaeT 3HAHWE M IOHIMaHAE OCHOBHBIX
MOJIOKECHUH TAaHHOU TeMBI, HO:
1) wu3naraer MaTepuai HEMOJIHO U JOIYCKAeT HETOYHOCTH B ONIPEC/ICHUN IOHSTHH;
2) He yMeeT AOCTaTOYHO ITyOOKO M JOKa3aTebHO 000CHOBATH CBOU CYXACHUS U TIPUBECTH
CBOU TIPUMEPBL;
3) wu3naraet MaTepuall HEMoCIe0BaTebHO U JOMYCKAeT OIIMOKH B SI3BIKOBOM O(OpMIICHUH
M3J1araeMoro.
0 6annoe, craButcs, ecny 00yvaroLIHiics OOHapy>KUBaeT He3HaAHKUE OOMbIIEH YacTh
COOTBETCTBYIOIIETO pa3zieiia n3y4yaeMoro MaTepuaia, J0MyCKaeT OIMOKH B POPMYITHUPOBKE.
Banner «3», «2», «1» MOTYT CTaBUTBHCS HE TOJIBKO 33 €AMHOBPEMEHHBIN OTBET, HO U 32
paccpeOTOYCHHBIH BO BPEMEHH, T.€. 3 CyMMY OTBETOB, JaHHBIX CTYAEHTOM HA MPOTSHKEHUU 3aHATHS

Kpumepuu ¢popmuposanus ouenok no 3a0aHUAM 011 CAMOCHOAMENbHOU PAOOMbL CHYOeHmA
(munoegvle 3a0auu):

«omauynoy (3 Gayuta) - oOyJaroUUiics MmoKa3all TiIyOOKHE 3HAHWs MaTepualia Mo MOCTABICHHBIM
BOITPOCaM, TPAMOTHO, JIOTUYHO €r0 W3JIAraet, CTPYKTYPUPOBAT U Je-TATM3UPOBAT HHPOPMAIINIO, n3deras
NPOCTOrO MOBTOPEHUS] MH(POPMAIMU M3 TEKCTa, MH(OpMaIMs Mpea-CTaBjIeHa B MEpepabOTaHHOM BHJE.
CB00OO/THO UCIIOJIL3YET HEOOXOUMBIC (DOPMYJIBI IPH PELICHUU 3a]1a4;

«xopowoy (2 Oamma) - oOyd4aroIIWiics TBEPIO 3HAET MaTepyall, TPAaMOTHO €ro H3JIaraer, He
JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 33/1a4;

«yoosnemeopumenvroy (10amn) - oOy-yaroluiics HWMEET 3HAHHWS OCHOBHOTO MaTepuajia IIo
MOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €ro JeTajeH, J0MyCKaeT OT/e/IbHbIE HETOUHOCTH TIPH PEIICHUH
3aj1ay;

«Heyoosiemeopumenvno» (MeHee 1 OauioB) — OOYdarOIIMICS JOMyCKaeT rpyObie OMMOKA B
OTBCTC Ha MOCTAaBJICHHBIC BOIIPOCHI U IIPU PCHICHUU 3a/1a4

Kpumepuu ouyenxu vinoinenus 1adopamopusvix pabom:

«omauunoy (4 0Oayna) CTaBUTCA, €CJIM BBHITIOJHEHBI BCe TPEOOBAaHUS K HANWCAHUIO W 3alUTe
pedepara: o603HaueHa npobiieMa U 000CHOBaHA €€ aKTyaJIbHOCTh, C/ACTaH KPATKUN aHaIu3 pasindHbIX
TOYEK B3pPEHHSI Ha paccMaTpUBAEMyIO MpOOJIEMYy U JIOTUYHO W3JIOKEHa COOCTBEHHAs IO3MIINS,
c(hopMyJIMPOBaHbl BBIBOJBI, TEMa PACKPBITA MOJIHOCTHIO, BBIACPXKaH 00beM, COOJIIOICHBI TPEOOBAHUS K
BHEIIHEMY O(GOpPMIICHHIO, JTaHbl MPaBHIbHBIE OTBETHI Ha JOMOJHUTENbHBIE BOMPOCHL. OO0yuarommiics
MPOSBUJ WHHUIIMATUBY, TBOPYECKHH IOJXO0J, CIOCOOHOCTh K BBIMOJHEHHIO CJIOKHBIX 3aJIaHUH,
OpraHM3alMoOHHbIe  CIOCOOHOCTH. (OTMeuaeTcss CHOCOOHOCTh K MyOJMYHOH  KOMMYHHKAIIWU.
JlokymMeHTanust peicTaBieHa B Cpok. [1omHOCThIO 0(hopMIIeHa B COOTBETCTBHHU C TPEOOBAHUSMU

«xopoutoy (36aa) — BEITIOJTHEHBI OCHOBHBIE TPeOOBaHU K pedepary U ero 3alluTe BHIIIOIHEHEI,
HO IIPH 3TOM JIOMYIICHbI HEAOYETH. B 94acTHOCTH, MMEIOTCS HETOYHOCTH B HM3JIOKCHHU MaTepHalia;
OTCYTCTBYET JIOTUYECKasl MOCIIE0BATEIBFHOCTh B CYXKJCHUSIX; HE BbIJEpkaH 00bEM pedepaTa; nMeroTcs
ynymeHuss B ohOpMIICHHM; HAa JOMOJHHUTEIbHBIC BOMPOCH TPU 3alllUTE JaHbl HETIOIHBIE OTBETHI
OOyyaromuiicss JOCTaTOYHO IIOJIHO, HO 0€3 HWHHUIMATUBBI M TBOPYECKUX HAXOJOK BBIIOJHUII
BO3JIOKEHHBIE HAa HEro 3agadyd. JloKyMeHTalus MpeJCTaBlIeHa JOCTAaTOYHO IOJHO U B CPOK, HO C
HEKOTOPBIMHU HEJIOPaOOTKaMU

«yooeremsopumenvioy (2 0aia) — UMEIOTCS CYIIECTBEHHbIC OTCTYIUICHHS OT TpeOOBaHUH K
pedepupoBanuto. B yacTHOCTH, TeMa OCBeIlEHA JIMIIb YACTHYHO; JOMYIICHBI (PaKTHUYECKHE OUIMOKH B
coJlepkaHuu pedepara WIM IIPU OTBETE Ha JIOTIOJHHUTEIbHBIE BOMPOCKHI; BO BPEMS 3aIlUTHI OTCYTCTBYET
BbIBOJI. OOydYaromuiicss BBITOJHWI OOJBIIYI0 YacTh BO3JIOXKEHHOH Ha Hero paboThl. JlomymieHb
CYIIECTBEHHbBIC OTCTyIUICHUs. JIOKyMEHTalusi CAaHa CO 3HAYMTENBHBIM OmNo3jaHueM (Ooliee HeEIeIH).
OTCYTCTBYIOT OTIEIIbHBIC (hparMeHTEHI.

«Heyoosremsopumenvro» (MeHee 2 0ayuioB) — TeMa pedepara HE pacKpbiTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HEMOHMMaHue NpobieMbl. OOyYaloNMicsS HE BBITIOJIHWI CBOW 33Ja4¥ WM BBITIOTHHI
JIWIIB OT/IENIbHBIC HECYIIIECTBEHHBIC TOpYYeHus. JIOKyMeHTalus He C/IaHa.
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5.2. Oyenounsvie mamepuasnst 01 pydericnozo KOHmpoas. Pyoesicrvlii KOHmMpOib OCYIIECTBISICTCS
no Ooyiee WM MEHEE CaMOCTOSATEIBHBIM pasjeliaM — YYeOHbIM MOJYISM Kypca M TPOBOJUTCS TIO
OKOHYAaHUM H3y4YCHHsI MaTepuayia MOJYyJsi B 3apaHee YCTaHOBJICHHOE BpeMs.. PyOeXHbIH KOHTPOIb
MIPOBOJIUTCSI C TIEITBIO OTIPE/ICIICHUS KaueCTBa YCBOCHUS MaTepralia y4eOHOro MOTyJIs B 11eJI0M. B TeueHue
ceMecTpa MPOBOUTCS] MPU MAKUX KOHMPOTIbHBIX MEPORPUSIMUA RO ZPAPUKY .

B kagectBe hopMm pyOeKHOTO KOHTPOISI MOKHO HCIIONB30BAaTh TECTUPOBAaHUE (MMCHbMEHHOE WIIH
KOMITBIOTEPHOE), MPOBEJACHNUE KOJUTOKBUYMa WM KOHTPOJBHBIX paOoT. BEIMONHsIEMBIE PabOThI TOJKHBI
XpaHUThCS Ha Kadelpe TEYCHUHM YYEOHOro roja W MO TPeOOBAHMIO MPEIOCTABISATHCS B YTIpaBIICHHE
KOHTpOJISl KadecTBa. Ha pyOekHBIE KOHTPOJBHBIC MEPONPHUSATHS PEKOMEHIYEeTCs BBIHOCHUTH BECh
MIPOrPaMMHBIN MaTepualt (BCe pa3ieibl) Mo AUCIUILIAHE,

Kpumepuu ghopmuposanus ouenox no KOHmpoabHbIM MOUKAM (KOHIMPOIbHBIE PAGONbL; KOJUIOKGUYM)

(7 GamnoB) - craBuTcA 3a paboTy, BBINIOJIHEHHYIO IOJHOCTHIO O€3 OIMMOOK W HEI0YETOB;
OOyJaloOImMiiCsl JIEMOHCTPHPYET 3HAHHE TEOPETUYECKOro W TIPAaKTHYECKOro MaTephana I0 TeMe
MPaKTUYECKOH padoThl, pemeno 100% 3amay;

(5 6amma) — craButcs 3a paboTy, BBINIOJHEHHYIO ITOJHOCTHIO, HO NIPW HAIWYHAW B HEeW He Oolee
OJTHOM HerpyOoi OIMMOKHM M OJHOTO HemodeTa, He Ooee TpeX HemodeToB. OOyUaromuiics JeMOHCTPHPYET
3HAHWE TEOPETHYECKOTO M TPAKTHYECKOI0 Marepuaia I0 TeMe MPaKTUYeCKOH paboThl, JOIycKast
HE3HAYUTENIbHBIC HETOYHOCTHU TP PEIIeHUH 3a1a4, perieno 70% 3amaq;

(3 6amma) — craBUTCs 3a paboTy, eclii OakalaBp MPAaBWIHHO BBITIOIHIIT HE MeHee 2/3 Bcelt paboThl
WM JONycTUIl He Oosee OIHOM rpy0oil OMIMOKM M JBYX HEIOYETOB, HE Ooiee OTHOM rpyOoil M OIHOM
Herpy0Ooii ommOKku, He Oojee Tpex HErpyObIX OmMHMOOK, OfHOW HerpyOoi. OOydJarommuiicss 3aTpyHsIeTcs ¢
NPaBUIBHON OLIEHKOH NpeUIoKEeHHOH 3a/1auy, 1aeT HeMOIHbINA OTBET, peweHo 55% 3amauy

(MeHee 3 OaIOB) — CTAaBUTCSA 3a PadOTy, €CIIM YMCIIO OIMMHMOOK M HETOUYETOB MPEBBICHIO HOPMY JUIS
OLICHKM 3 WM TIPaBWIBHO BBHINONHEHO MeHee 2/3 Bceld pabotbl. OOydarommiicss AacT HEBEPHYIO OLICHKY
cutyary, pereHo mexee 50 % 3amad.

Kpumepuu gpopmuposanus oyenok no mecmogvim 3a0aHuAM:
(3 bamma) — momy4aroT OOydYaromupecs ¢ TMPaBUIBHBIM KOJIWYECTBOM OTBETOB HAa TECTOBBIC
Bonpocsl. Bemonxeno 100 % mpeiokeHHbIX TECTOBBIX BOIIPOCOB;
(20ayma) — MOJMyYarOT OOYYarOIIMECs C TMPABUIIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 80 —99 % ot obrmiero 0ObemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(1 bamma) — momy4aroT OOydYaromuecs C TMPaBUIBHBIM KOJIWYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl — 60 —79% oT o011ero o6bemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;
(0 Gayn) — noNMy4arT 00YyYaroIIUecs MPaBUIbHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC BOIPOCHI
— meHee 40-59 % ot o01ero oobemMa 3aJaHHBIX TECTOBBIX BOTIPOCOB.

1.1. Ouenounvie mamepuanvl 0N RPOMENHCYMOUHOU ammecmayuu. Llenvio npomerncymounvix
ammecmayuii IO TUCUMIUINHE SBJSIETCS OLEHKA Ka4yeCTBa OCBOSHHS AUCLUILTNHBI 00yYaroIInMHCH.

[IpomesxyTouHast arTecTalys npeaHa3HaueHa sl OObEKTUBHOTO MOATBEP)KICHUS U OLIEHUBAHUS
JOCTUTHYTBIX Pe3yJIbTaTOB OOYYECHHUs TIOCIE 3aBEPUICHUS] M3YYEeHUsS! JTUCIMIUTMHBL OCyIIecTBIseTcs B
KOHIIE CeMecTpa U MPeACTaBIsIeT CO00 NTOrOBYIO OLIEHKY 3HAHWW IO JUCLUIUIMHE B BHUJE MPOBEICHUS
9K3aMEHa.

[IpomexyTouHasi aTTeCTalisl MOXKET MPOBOAMTHCS B YCTHOHM, MHUCBMEHHOH (opme, U B dopme
TecTUpoBaHus. Ha mpomexxyTouHyto aTTecTaruio oTBoauTes 10 30 6amios.

Kpumepuu popmuposanus oyenox no npomexncymounon ammecmayuu:

«omauunoy (23 6amIoB) — MOTY4ArOT OOydYaromIuecs, KOTOPbIE CBOOOJHO OPHUEHTHPYIOTCS B
MaTepHaje U OTBe4aroT 0e3 3arpyaHeHuil. OOydaromuiicsi ciocoOeH K BHIOJHEHUIO CIO0KHBIX 3a/IaHUM,
MOCTaHOBKE IIejeld M BbIOOpe myTed MX peanu3anuu. PaboTa BBINONHEHa MOJHOCTHIO 0€3 OIMMOOK,
pemeno 100% 3amay;

«xopowo» (17 OamwioB) — TONYYalOT OOyYaroOmIAecs, KOTOPhIE OTHOCHTEILHO ITOJTHO
OpPUECHTHUPYIOTCS B MaTepHaje, OTBe4aloT 0e3 3aTpyJHECHHUH, OMyCKAal0T HE3HAUYNUTEIbHOE KOJMYECTBO
omm0OoK. O0yuaronuiicss CiocoOCH K BBIMTOTHEHHUIO CIIOXKHBIX 3amaHuii. PaboTa BBIMOITHEHA MOTHOCTEIO,
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HO uMeroTcss He Ooniee OonHOW HerpyOoil ommOKM W OJHOTO Hegoyera, He Ooyiee TpeX HEIOYETOB.
JonyckatoTcsi He3HaunTeIbHbIE HETOYHOCTH MPH PeUIeHu: 3a1a4, pemeHo 70% 3agay;

«yooenemeopumensno» (12 6ammoB) — momy4aroT oOydaromiuecs, y KOTOPBIX HEIO0CTATOYHO
BBICOK YPOBEHBb BIAJCHHS MaTepuasioM. B mporecce oTBeTa Ha 3K3aMEHE JOITYCKAIOTCS OIIMOKH U
3aTpyJHEHHS TIPH M3JI0XKEHWH Marepuana. OOyuaromuiicss MpaBHJIBHO BBHIOJHUI He MeHee 2/3 Bcei
paboTh WK TOMYyCTHII He OoJiee OAHOM rpyOol OomMOKH U IBYX HEAOYETOB, HEe Ooiee omHOM Tpy0oil
OMHOW HerpyOo¥l ommOkm, He Oojee TpexX HerpyObIX OMmMMUOOK, OmHON HerpyOoi. OOydJarormmics
3aTpyIHSIETCS C TPaBHIBHOM OLIEHKOW MPEJIOKEHHOM 3aJa4d, JaeT HEMOJHBIA OTBET, pemeHo 55%
3a/1a4;

«Heyooeiemeopumenvho» (MeHee 12 6amioB) — MoMy4yaroT 00ydaronIrecs, KOTOpble AOMyCKAaOT
3HAUMTeNbHBIE OmNOKK. OOyyaromuiicss UMeeT UL HaYaJbHYI0 CTENICHb OPHEHTALUuN B Marepuaie. B
paboTe 4nciio OmnOOK U HEJJOUETOB MPEBBICHIIO HOPMY JUIS OLICHKU 3 MJIM [TPABUIBHO BBITIOJHEHO MEHEE
2/3 Bceit paboTbl. OOy4arOIKICs JaeT HEBEPHYIO OLICHKY CUTYaluH, pereHo Menee 50% 3anay.

Llenvro npomestcymounvix ammecmayuii 0 TUCIUTUITMHE SBIISICTCS OIEHKA KaueCTBa OCBOCHUS
JUCITUTUTAHBI 00y YaIOITIMHCH.

Kpumepuu ouenku kauecmea oceoenus OUCYUNIUHbL

Ouenka «omauunon—om 91 0o 100 6annoe — TeopeTHuecKoe coiep>kaHne Kypca OCBOCHO
MOJTHOCTHI0, 6€3 MPOOEIIOB, HEOOXOIMMBIC TPAKTHYECKUE HABBIKM PA0OTHI C OCBOSHHBIM MAaTEPHAIOM
chopmupoBanbl. Bee nipeycMoTpeHHbBIE TPOrpaMMoit 00y4YeHUs yueOHbIC 3a/IaHuUs BBITOJHEHBI,
Ka4y€CTBO UX BBITIOJIHCHHA OLICHCHO YHUCIIOM 62U'IJ'IOB, 6HI/I3KI/IM K MaKCUMaJIbHOMY. Ha sx3amene CTYACHT
JEMOHCTPHpPYET IIyOOKHe 3HaHWS IPEAYCMOTPEHHOT0 IPOTPaMMOi MaTepuaia, yMeeT 4eTKO,
JIAKOHUYHO U JIOTHYECKH MOCIE0BATEIbHO OTBEYATh Ha ITOCTABJICHHbBIE BOIPOCHL.

Oyenxa «xopouwioy — om 81 00 90 6annoe — TeOPETUUECKOE COJICPKAHNUE Kypca OCBOCHO,
HEOOXOIUMBIE MTPAKTUYECKUE HABBIKH Pa0OTHI cC(QOPMHUPOBAHBI, BHITOJHEHHBIE YUCOHBIE 3aJaHUs
coJepKaT He3HAYUTeNIbHbIE OINMOKK. Ha 3K3aMeHe CTyIeHT JeMOHCTPUPYET TBEpAOE 3HAHUSI OCHOBHOT'O
(IporpaMMHOT0) MaTepuana, yMeeT YeTKO, TPaMOTHO, 06€3 CYIIeCTBEHHbIX HETOYHOCTEH OTBeUaTh Ha
IMOCTAaBJICHHBLIC BOIIPOCHI.

Ouenxa «yooenemeopumenvnoy — om 61 0o 80 6annoe — TeopeTHUECKOE COIEPKaHKUE Kypca
OCBOCHO HE IIOJIHOCTHIO, HEOOXOOUMbIE MPAKTUYECKHE HaBBIKK PpaboThl CcHOPMHPOBAHBI YACTHYHO,
BBITIOJTHEHHbIE y4ueOHble 3aJjaHus cojiepkaT rpyObie omubOku. Ha sk3ameHe CTyneHT JeMOHCTpUpYET
3HaHHE TOJBKO OCHOBHOTO MaTepHana, OTBEThl COAEP)KaT HETOYHOCTH, C€JIa00 apryMEeHTHPOBAaHHI,
HapyILIeHa IOCIeA0BaTEIbHOCTD U3JI0KEHHSI MaTepHraa

Oyenka «Heyooenemeopumenbroy — om 36 0o 60 6417108 — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOIMMBIE MPAKTUUYECKUE HABBIKK Pa0OTHl HE CPOPMUPOBAHBI, BHIIOJHEHHBIC YYeOHbBIE
3aJaHMs CoZiepKaT rpyOble OIMOKH, JOMONIHUTEIbHAS CaMOCTOATENIbHAs padoTa HaJl MaTepralioM Kypca
HE NPUBCACT K CYIICCTBEHHOMY IMOBBLINICHUIO Ka4€CTBA BBINIOJIHCHUA y‘-Ie6HBIX SaﬂaHHﬁ. Ha »sk3amene
CTYACHT ACMOHCTPUPYET HCE3HAHUC 3HAYUTENFHON YacTH IIporpaMMHOI'0 Mar€puajia, CYHICCTBECHHBIC
omwnOKM B OTBETaX HAa BONPOCHI, HEYMEHHE OPHEHTHPOBATbCA B MarTepuase, HE3HAHHE OCHOBHBIX
MOHSATHHA AMCUUIUIHBI.

Takum 06pa30M, BBIIIOJJTHCHUEC THUIIOBBIX 3a,[[aHPIfI, OpEACTABJICHHBIX B pa3aciic 5 «OLIGHO‘JHBIC
Marcpuajibl I TCKYHICro u py6C)KHOFO KOHTPOJISI yCIICBACMOCTH U HpOMe)KyTO‘IHOﬁ aTTeCTalli)
IMO3BOJIUT 00ECIICYUTh CIIOCOOHOCTh KPHUTUYCCKHU OLICHUBATH Ipeajiara€MbIC BapUaHThl YIIPaBJICHYCCKUX
peIHeHI/Iﬁ n paSpa6aTBIBaTB 1 OOOCHOBBIBATH MPpEAJIONKEHUA IO HUX COBCPIICHCTBOBAHUIO C YYCTOM
KPpUTCPHUCB COHHaHBHO-BKOHOMH'{CCKOﬁ 3(1)(1)€KTI/IBHOCTI/I, PUCKOB HW  BO3MOJKHBIX  COLHAJIBHO-
O9KOHOMHYCCKHX HOCJ'IG,Z[CTBI/If/i 1 HAIIPABJICHO Ha (l)OpMI/II)OBaHI/IC KOMHGT@HHHﬁ.

Tunossle 3amanus, obecrneunBaronye popmupoanue komnerenuuit OIIK-1; OIIK-2; OIIK-3
OIIK-4 OIIK-6 npencraBieHbl B Tabmuie 7

Ko0 u naumenosanue Buo oyenounozo
Pe3yromamut 00yuenusn UHOUKAMOPOS OcHogHble noKazamenu OUeHKU Mamepuana,
(Komnemenyuu) docmudiceHus pe3yiomamoes 00yyeHus obecneuugsaroujue
KoMnemenyuu dopmuposanue
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OIIK-1 Cnocoben
aHaJIM3UPOBATh U
UHTEPIPETHPOBATH
pe3yIbTaThI
XUMHYECKHUX
9KCTIEPUMEHTOB,
HAOIIOICHUN B
HM3MEpPEHUI

Komnemenuuil
OIIK-1.1. 3HATH: METOJbl BBLIABICHUS | TUIIOBBIE OLIEHOYHBIE
CucremarusupyeTu | M dbopmyaupoBanus | MaTCPHAIbl UL
YCTHOTO OTpoca
aHAIU3UPYET aKTyaJIbHBIX HAYHHBIX | ) on 5.1
pe3ysIbTaThl po0seM B 00IACTH XUMHUH | 1yroBBIe TECTOBBIC
XUMHYECKHIX YMmeThb: BeimonHnenue padoT | saganus  (pazden
SKCIIEPUMEHTOB, 0 HOMCKY 3KOHOMUYHBIX U | 5.1.);
HAGTFOICHHiA, 3¢ EKTUBHBIX METOIOB ZgiMepH“e TeMBI
U3MEpEHUii, a Takoke | IPOU3BOJCTBA (pasden 5.2);
pe3yIbTaThI HaHOCTPYKTYPHPOBAHHBIX THUIIOBBIE OLICHOYHbIE
PACUETOR CBOMCTE KOMITO3UITHIOHHBIX MaTepHaibl K
P — MATEPHANIOB € 3aTAHHBIMH | dKIaMeiy (wadeﬂ
CBOLCTBAMM 5.3.1;53.2.;5.3.3.)
MaTepuaioB
Baaners: Ornpenenenue
COOTBETCTBUS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITMOHHBIX
MaTepualioB €  HOBBIMH
CBOWCTBAMH TEXHUYECKOMY
3a/laHui0; AHalIu3 NPUYUH
HECOOTBETCTBHS
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepuagoB TpeOOBaHUAM
norpedutens M pazpaboTka
MPEITI0KEHU I o 1504
IpeTyTPEKACHHUIO u
YCTPaHEHUIO
OIIK-1.2. 3nare: Ctangaprsl, Tumnosbie orieHOYHbBIE
[Ipennaraer MOJIOKCHHMSI, UHCTPYKIUU 1 | MaTCPHAaIbl i
YCTHOT'O OIIpoca
MHTEPIPETALUIO APYTHE PYKOBOJALINC (pasoen 5.1.
pe3yJIbTaToB MaTepuraJibl 10 . THIIOBEBIE TECTOBEIE
COBCTBEHHbIX TEXHOJIOTMYECKOU 3a7aHust  (pasoen
MOJITOTOBKE MTPOM3BOJICTBA 5.1);
DKCTICPHMEHTOB 1 YMeTb: aHATU3UPOBAThH TIPUMEPHBIC TCMBI
pacicTHO- MOJIyYEHHBIC PE3YJIbTaThl U B;C;S den 5.2);
TCOPETUICCKUX ONPENENATh ONTUMAIBHBIE TSHOBHG J—
pabor ¢ TEXHOJOTHYECKUE MaTtepuanbl K
VICTIOJIb30BaHIEM napaMeTpsl mporecca dK3aMeHy (pazoden
TEOPETHUUYECKHUX npou3BojicTBa Biaanern: 5.3.1;5.3.2,5.33)
OCHOB HaBBIKAMH TIPOBEICHUS

TPaAULIUOHHBIX U
HOBBIX Pa3JIeoB
XUMHH

SKCIEPUMEHTA 1O 3aJaHHOU
METOJIUKE

OIIK-1.3.
dopmynHpyeT
3aKJIOYCHUA U
BBIBOJIBI 110

pe3yabpTaTaM aHalIu3a

JUTEPaTypPHBIX

3HaThb:

Ymerh: CocTaBISITh
OIINCaHusA HpOBOIII/IMBIX
HUCCIIEIOBAHUN U
aHaHI/ISI/IpOBaTB nux
pe3yIabTaThI

TuroBble O1LIEHOYHBIE
Marepuabl st
YCTHOTO OIpoca
(pazden 5.1.
TUIIOBBIE TECTOBBIE
3a7aHust  (pasoen

5.1);
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JaHHBIX, Buaagers: HABBIKAMU IIPHUMEPHBIC TEMBL
COOCTBEHHBIX o(hopMIICHHS JIOKATBHOM 3(0?306]1 5.2);
AKCIIEPUMEHTAIBHBIX | JOKYMEHTAIUH 110 TI0JI00PY Tﬁ .
U pacyeTHO- TEXHOJIOTHIECKUX MaTepHaHI K
TEOPETUYECKHUX paboT | mapamMeTpoB 3K3aMeHy (pazoei
XUMHYECKOUN 5.3.1;53.2.;5.33)
HaIPaBJICHHOCTH
OIIK-2 Cnocoben OIIK-2.1. Pabotaer ¢ | 3HaTh: W MOHUMATh pPOJIb | THMIOBEIC OLCHOYHBIC
POBOJIUTH C XUMHYECKIMHU XMUMHYECKHUX  CHUCTeM B | MATCPHAJIb U
COOII0IEHUEM COBPEMEHHBIX YCTHOTO oripoca
BEIIECTBAMHU C (pazden 5.1.
HOPM TEXHUKH COBTIOIeHHEM HOpM UCCIICIOBAaHHSX KaK | 1yoBBIC TECTORBIC
0e30IMacHOCTH MOBBIIICHHBIX HMCTOYHUKOB | 3amanus (pazoen
XUMHUYCCKUI TEXHIKH KPaTKOBPEMEHHBIX 5.1);
SKCIIEPUMEHT, Oe3omacHoCTH aBapuitHbIX 1 | TpHMepHBIE TeMbI
BKJIIOYAsi CHHTE3, JIOJITOBPEMEHHBIX 3((;;3 der 5.2);
aHaJIN3, U3yde- CHCTEMaTHYECKUX

HHUE CTPYKTYPBI
CBOMCTB
BEIIECTB U
MaTepUaJIOB,
HCCJIeIOBaHNE
MPOLECCOB C UX

ydacTuem

BO3JICMCTBHI Ha YEJIOBEKA U
OKPYKAIOIIyIO CPELy;
OCHOBHBIC HOPMBI TEXHHUKH
0e30macHOCTH mpu padboTe B
71a00paTOPHBIX YCIOBUSX;
CHoCOObI 3aIUTHI
NepcoHala OT BO3MOXKHBIX

MOCIEACTBUM XMMHYECKHUX
aBapuii B J1a0OpaTOPHBIX
YCIOBUAX

YMeTh: OlICHUBAaTh
HOCJIEACTBUSI  BO3JICUCTBUS

HA  YelOBeKa  BPEIHBIX,
OITaCHBIX H nopama}omnx
(akTopoB

Baagern: HaBBIKAMH
paboThl C XUMHUYECKUMHU
peaKTI/IBaMI/I n

(U3MYECKUMU YCTaHOBKAMH
C  coOmroieHHneM  HOPM
TexHuku 6e3omnacHoctu (Th)
u  TpeboBaHMI  OXpaHbI
Tpyla (OT) B
71a00paTOPHBIX YCIOBHIX

THUIIOBBIE OIICHOYHBIC
MaTepHabl K
9K3aMeHy (pazoden
5.3.1;5.3.2.,5.33.)

OIIK-2.2. [IpoBoaut
CUHTE3 BEIIECTB U
MaTepHUaoB pa3HOU
IIPUPOJIBI C
HCIIOJIb30BaHNEM
MUMEIONINXCS METOIUK

3HaTh: MCTOABI MMOJTYYCHUA,

UICHTH(PUKAITUT u
HCCIICIOBAHUS CBOMCTB
BEILIECTB (Matepuaos),
CTaHJapTHbIE METO/bI
00paboTKH pe3yJIbTaToB
JKCIIEPUMEHTA

Ymern: IJIAaHUPOBATh

THITOBEIE OLIEHOYHEIE
MaTepHUaIbl IS
YCTHOTO OTIpoca
(pazden 5.1.
THIIOBBIE TECTOBELIE
3amaHus  (pazoen
5.1);

MIPUMEPHBIC TEMBI
acce

(pazoen 5.2);
THUIIOBBIE OI[CHOYHEIC
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SKCHEPUMEHT Ha OCHOBE
aHanm3a JUTEPaTyPHBIX
JAHHBIX,aHATTU3UPOBATh U
000011aTh pe3yIbTaThI
IKCIIEPUMEHTA,
(OpMyYITHPOBATH BBIBOJIBI

MaTepHasl K
9K3aMeHy (pasoen
5.3.1;53.2.,533)

Buaaern: HaBbIKaMU

[JIAHUPOBAHUS, aHaM3a U

00001IeHNST  pe3yJIbTaTOB

JKCIIEPUMEHTA
OIIK-2.3. [IpoBoaut | 3HaTh: TunoBbIE OLIEHOYHBIE
CTaHIapTHBIE YMmerh: Beinonadars MaTepuajibl s

YCTHOT'O OIIpoca

oTIepaLuHu ISt SKCIEPUMEHTAIIbHBIC (pasoen 5.1,
OIIpeIeTICHNUS paboTHI 110 OMPEIEICHUIO THIOBBIE TECTOBBIE

XUMHUYCCKOI'O 1
(1)2130BOF0 COoCTaBa
BCIICCTB U
MaTCpPHaJIOB Ha UX
OCHOBC

(DU3HKO-XUMUYECKHIX
XapaKTEPUCTHK BEIIECTB U
MaTepUajIoB

Baanern:
UHCTPYMEHTAbHBIMH
METOJ/IaMH aHaJIh3a COCTaBa
U CTPYKTYPBI BEUIECTB
MaTepuasoB

3amaHusl (pazoen
5.1);

MPUMEPHBIE TEMbI
acce

(pazoen 5.2);
THUIIOBBIE OIICHOYHBIC
MaTepuabl K
9K3aMeHy (paszoen
5.3.1;,53.2.,533,)

OIIK-3 Cnocoben
MPUMEHSITh
pacdeTHo-

TEOPETUYECKHUE
METOJbI JJIst
W3y4YEHUS CBOMCTB
BEILIECTB U
MPOLECCOB C UX
Y4aCTHEM C
KCMOJIb30BAHUEM
COBPEMEHHOM
BBIUMCIIUTEIIBHOMN
TEXHUKHU

OIIK-3.1.
IIpumensier
TEOPETHUYECKUE U
MOJIyOMITUPUYECKUE
MOJIEJIN IIPU PEILIECHUH
3a7a49 XUMUYECKOU
HaIlpaBJICHHOCTH

3Harn: METOJIBI
MaTeMaTHUYeCKOTO aHaiu3a
" MOJICTTUPOBAHUS,
TEOPETUIECKOTO u
IKCIIEPUMEHTAIILHOTO
UCCIIeJIOBAHUS

Ymern: HCMOJIb30BATh
OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
TUCIUILTAH B
npodecCuoHaATbHON
NEeSTENbHOCTH, TMPUMEHSTh
METOJIbI  MaTeMaTHYECKOTO
aHaJIM3a U MOJIECITUPOBAHUS,
TEOPETUIECKOTO "
IKCIIEPUMEHTAILHOTO
WCCIeoBaHus; paboTaTth ¢
KOMITBIOTEPOM KaK
CPEJICTBOM YIpaBICHUS
uHpopmanuen

Baanerb:  cniocoGHOCTHIO
HCIIOJIb30BaTh
nH(pOpPMaITMOHHBIE
TEXHOJOTHH JUISl PEIICHUs
TEXHOJIOTMYECKHUX 333y IO
H3Y4YEHHUIO CBOMCTB BELIECTB
MMaTepuajoB

THIOBbIE OLCHOYHBIE
MaTepuabl st
YCTHOTO OTpoca
(paszoen 5.1.
TUIIOBBIC TECTOBBIE
3amaHusl (pazoen
5.1);

MIPUMEPHBIC TEMBI
acce

(pazoen 5.2);
THUIIOBBIE OIIEHOYHBIE
MaTepuabl K

9K3aMeHy (pazodei
53.1;53.2.,533)
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OIIK-3.2.
Ucnonp3yer
CTaHJapTHOE
MporpaMMHOE
obecrieueHue npu
pelIeHUH 3a/1a4
XUMHYECKON
HAIpPaBIEHHOCTU

3HATh: OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX
TUCTIUTLTAH B
npodeccuoHaTbHON
JeSTEIIbHOCTH
Ymers:
MaTeMaTHIeCKOTro
MOJICIIUPOBAHMSI U JPYTUX
CTaH/IAPTHBIX MPOTPAMMHBIX
NPOAYKTOB TIPU  aHAJIU3e
CBOICTB BEILECTB

Baanern: CTaTUCTHYECKUMHU
METO/1aMHU 00paboTKH
IKCIEPUMEHTAIBHBIX
MaHHBIX  JUI  aHaim3a
TEXHOJIOTHYECKUX
IPOIECCOB TMPH  PEHICHUH
3a1a4 XUMUYECKOH
HANPaBJICHHOCTH

METOJIBI

Tunosele OLIEHOYHBIE
MaTepuabl st
YCTHOTO Ompoca
(pazoen 5.1.
THUIIOBBIE TECTOBBIC
3amaHusl (pazoen
5.1);

MIPUMEPHBIC TEMBI
acce

(pazoen 5.2);
TUTIOBEIC OIICHOYHBIC
Marepuabl K
9K3aMeHy (pasoen
5.3.1;,53.2.,53.3.)

OIIK-3.3. IIpoBoaut
HCCIICIOBAHUS
CBOICTB BEILIECTB U
MaTepHuasoB C

3HaTh: OCHOBHBLIC
METOJIUKH aHaJIN3a CBOMCTB
BEIECTB, 00JIaCTH
MPUMEHEHUS Pa3TUIHBIX

Tunopsie OLICHOYHBIC
Martepuaibl I
YCTHOTO Ompoca
(paszoen 5.1.
TUIIOBBIE TECTOBBIE

HCHOJb30BaHUCM METOJOB. 3amaHus  (pasoden
HAY4YHOTO Ymetb: [Togdupats B 5.1);
000pyI0BaHUS 3aBHCUMOCTH OT TIPHMEPHBIC TCMBI
0COOEHHOCTEH pelaeMbIX 3;;;3 der 5.2);
3a7a4 METOABI . THUIIOBBIC OLICHOYHBIC
HUCCJIICJOBAaHHUA CBOUCTB MaTepHabl K
BEIIIECTB 9K3aMeHy (pazoden
Biajgerb: HaBbIKAMU 53.1;532.,;533)
IPOBEIEHUS UCCIIEJOBAHUI
Hay4YHOM 00OpY/I0OBaHHH T10
U3BECTHOM METO/IUKE
OIIK-4 Cnocoben OIIK-4.1. 3HaTh:  MaTeMaTW4eCKHi | THIOBbIC OLCHOUHbIC
IUTaHUPOBATh Hcnone3yer Ga3oBbIe | ammapaT, HEOOXOAUMBIN Juist | MATCPHAIRL UL
paboThl XUMUUECKOH | 3HaHUS B 0OJIACTH | peLIeHHs 3(1021(;);; 50 l;poca
HaNpaBJIEHHOCTH, U | MAaTEMaTUKH U | mpoecCHOHANBHBIX 3a/1a4 B Tll)mosme TECTOBBIC
o0OpabaThIBaTh 1 (103637091 npu | obmactu XUMHH U | samanus  (pasoen
UHTEPIPETHPOBATh | IUVIAHUPOBAHUU PabOT | MaTepuaioBeICHuUs, 5.1);
MIOJTyYCHHBIE XUMAYECKOH OCHOBHBIE  TEOPETUYECKHE ;‘ECP;MGPHHG TeMBI
pe3yJbTaThl C HanpaBJIeHHOCTH TMOMOKEHUA  CMEKHBIX  C | s s ).
UCTIOJIb30BaHUEM XUMHUCH TUIOBbIE OLEHOUHbIE
TEOPETUYECKUX €CTeCTBEHHOHAYYHBIX MaTephaibl K
3HAHUU U JTACIUTUTAH dK3aMeHy (pasoen
IPAKTHIECKHX 5.3.1;53.2.,;533)
HaBBIKOB PEIICHUS YMerb: pemath THUIIOBBIE
MaTeMaTHYECKUX U yueOHbIe 3aauu o
bu3nyeckux 3anaq OCHOBHBIM paszaenam
MaTeMaTHKU u

CCTCCTBCHHOHAYYHBIX
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JIVCITUTIINH
Baanern: HaBbIKaMU
HCITOJIE30BaHUS
TEOPETUYECKUX OCHOB
0a30BBIX pazzaenoB
MaTeMaTHKH Hu
€CTECTBEHHOHAYYHBIX

AUCHUIUIMH TIIpU PCUHICHUHN
KOHKPETHBIX XMMHUUYCCKHUX H
MaTCprUAJIOBCAUYCCKUX 3aaa1

OIIK-4.2.
OO0pabatbeiBaeT
JTAHHBIE C
HCIIOJIb30BaHUEM
CTaHIAPTHBIX
crmoco0oB
anmpoOKCUMAIIUN
YHCJICHHBIX
XapaKTePUCTHK

3HaTh: TeEOpeTHYECKUE U
METO/I0JIOTUYECKHE OCHOBBI
CMEXKHBIX c XUMUEH
MaTeMaTHYECKUX u
€CTECTBCHHOHAYYHBIX
JUCIUIUIMH M CHOCOOBI HX
UCITIOJIb30BAHUS npu
pelieHuu KOHKPETHBIX
XUMHUYECKHIX "
MaTepuaIoBeTYECKUX 3a/1a4
Ymers: OIIPENEIATh
HEO00XO0UMOCTh
MIPUBJICUCHUS
JIOTIOTHUTEIIBHBIX 3HAHUH U3
CTeTIHATEHBIX pazzenoB
MaTeMaTHUYECKUX u
€CTECTBEHHOHAYYHBIX
JTUCIHUIUIMH  JJI  pelieHus
npodeCCHOHANBHBIX ~ 3ajad,
MPUMEHSITh MOJTy4YeHHBIE
TEOPETUYECKHE 3HAHUS U
MaTeMaTUYeCKU  ammapar
TUTSt CaMOCTOSITEIIbHOTO
OCBOCHHUS CHEIUATbHBIX
pa3nenoB  MaTeMaTUKH W
€CTECTBEHHOHAYYHBIX
JTUCITUIUIAH, HE0OXOUMBIX
B npodeccnoHanbHOM
NESATCIIbHOCTH, TPUMEHSTh
3HAaHUS  MAaTeMaTUKH U
€CTECTBEHHOHAYYHBIX
TUCIUIUIMH JJI1 aHaiu3a u
o0paboTku pe3yJIbTaToB
XUMHYECKHIX
JKCIIEPUMEHTOB

Baanern:
HCITIOJIBb30BaAHUA
TEOPETUUECKHUX

HaBBIKaMU

OCHOB

THHOBBIC OLICHOYHBIC
MaTepHasl I
YCTHOTO OIpoca
(pazden 5.1.
THUIIOBBIC TECTOBBIC
3amaHusl (pazoen
5.1);

HPUMEPHBIE TEMbI
acce

(pazoen 5.2);
THUIIOBBIE OIICHOYHBIC
MaTepHasl K
9K3aMeHy (pazoen
53.1;53.2.,533)
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0a30BbIX pas3znenos
MaTeMaTHK! u
€CTECTBEHHOHAYYHBIX
JTUCIUILIMH TIpH 00paboTKe
JTAHHBIX XUMHAYECKHUX
IKCIEPUMEHTOB
OIIK-4.3. 3HaTh: OCHOBHBIC | THIIOBBIC OLICHOYHBIC
HuTepuperupyer TCOPETUYECKHE ITOJIOKEHHs | MATCPHAIB A
pe3yNIbTATHI " TUIIOBBIC METOLIBI | e Horo orpoca
(pazden 5.1.
XHUMHAYECKHX pereHus 3ama4 U3 | [HHOBBIC TECTOBBIC
HaAOJIFOIEHU C OTACIBbHBIX CIICIMAJIBHBIX | 3amaHus (pazoen
UCIOJIb30BaHUEM pa3nenoB  MaTeMaTHKu W | J-1.);
(U3NYECKHUX 3aKOHOB | €CTECTBEHHOHAYYHBIX TIPMMCPHRIC TCMBI
Y TIPEJICTaBICHUN JTUCIUTUTAH 3;;;3 den 5.2);
YMersb: HPOBOIHTD | tyrioppie oneHOYHBIE
KOPPEKTHYI0 MOAN(DUKAINIO | MaTepuasl K
MoOJIeJIei 5 METOIMK | 9K3aMeHy (pazden
06paboTKH JIAHHBIX 53.1;532.,;533)
IKCIEPUMEHTa, TPABUIIBHO
OTIPENIETSATh 00J1acTh
PUMEHUMOCTH
UCTIOJIE3YEMBIX METOIHK
Baaners: HaBBIKAMHU
WCIIOJIb30BAHHUS
B3aMMOCBSI3H
TEOPETUICCKHUX u
METOJOJIOTUYECKUX  OCHOB
CMEXKHBIX c XUMHEN
MaTeMaTHYECKUX u
€CTECTBEHHOHAYYHBIX
JTUCHUTUIMH, TPU PEIICHUH
KOHKPETHOW  XMMHYECKOU
WIA  MaTepHajJoBeIUECKOM
3aJ1a9u
OIIK-5 Cnocoben OIIK-5.1. 3HaTh: OCHOBHBIE | THIIOBbIC OLICHOUHBIC
UCTIOJTb30BaTh Hcnons3yer UCTOYHUKH  HH(popmaruy | MATCPHAIB U
YCTHOTO OIIpoca
CYIIECTBYIOIIINE coBpemennbie IT- TUIS pemierns  3ajat | sy
MIPOrPaMMHEIE TEXHONOTUH TpH npoecCHOHATIBHON  CHEPHI | rpmopnie TecTOBLIC
OPOAYKTBI U JCATEIbHOCTH, OCHOBBI | 3amanust (pazden
MH(pOpPMallMOHHbIE cbope, anarmuse, MH(OPMALIMOHHBIX 5.1);
0asbl JAaHHBIX IS 00paboTKe U TEXHOJIOTHIA, OCHOBHbIe | MPHMCPHBIC TEMbI

peIIeHus 3a1a9
npodeccuoHaNbHOM
JIESITCIILHOCTH C
YYETOM OCHOBHBIX
TpeboBaHMit
UH(POPMALIMOHHOM
0e30MacHOCTH

IIPE/ICTaBICHUH
uH(popManun
XUMHUYECKOTO
npoduns

BO3MOXHOCTH M IIpaBUJIa
paboTel CO CTaHAAPTHBIMU
IIPOrPaAMMHBIMH
MPOAYKTaMH TIPH PEIIeHUU
npodeCCHOHANTBHBIX 3a]1a4

YmMmern: MPOBOJUTH
IIEPBUYHBII IIOUCK
vHpOpMaUK ISl pelieHus

acce
(pazoen 5.2);
TUTIOBEIC OIICHOYHBIC
MaTepHaIbl K
dK3aMeHy (pazoden
5.3.1;,53.2.,53.3.)
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npodecCHOHABHBIX  3a7a4,
IPUMEHATh  CTaHAApPTHOE
IIPOrpaMMHOE OOecreueHue
IpU PEIICHHH XUMHUYECKUX

u MaTepHUATIOBETYECKUX
3aJa4, TMPH  IMOATOTOBKE
Hay4YHBIX NyONMMKaWii u
JIOKJIaJIOB

Baaners: HaBBIKAMU
paboTbl ¢ HAy4YHBIMH U
00pa3oBaTeIbHBIMU
nopTajgamu, 0a30BBIMHU
HaBBIKAMU PUMEHCHHS
CTaH/IapTHOTO
IPOTPaAMMHOTO
oOecnieuyeHus TUTSt
00paboTKu pe3yNbTaToB
UCCIIEI0BAHUI u
NpeCTaBICHUS ux

HAy4YHOMY COOOIIIECTBY

OIIK-5.2.
CobnroaeT HOpMBI
nH(}OpPMaLIMOHHON
0€30I1acHOCTH B
npo¢ecCuoHaIbHON
JeSITebHOCTH

3HaTh: METO0JIOTHIO
NIOMCKa Hay4HOU "
TEXHUUYECKON uH(pOopManuu

B cetu UHTepHer m
CIIeIUATM3UPOBAHHBIX
0azax JaHHBIX OCHOBHBIE
IIPUEMBI paboThI co
CTIeIIaTTM3HPOBAHHBIM
MPOTrPaMMHBIM
obecreyeHnemM npu
MIPOBEICHUU TEOPETUICCKUX
pacyetoB U 00OpaloTke
IKCTIEPUMEHTATBHBIX
JTaHHBIX

YMeTb: TPOBOAMTH TOHCK
Hay4yHOM M TEXHHYECKOU
uH(pOopMaIU c
WCIIOJIb30BAHUEM OOIIUX U
CIIeIaIM3UPOBAaHHBIX  0a3
JIAHHBIX

MPUMEHSATH
CTeNATM3UPOBAHHOE
porpaMMHoOe obecreueHue
npu MIPOBECHUT

TEOPETUYECKUX PACUeTOB U
o0paboTke
OKCIICPUMCHTAJIbHBIX
JTAHHBIX

THHOBBIEC OLICHOYHBIE
MaTtepHasl JUIs
YCTHOTO OIpoca
(pazden 5.1.
THIIOBBIC TECTOBBIC
3amaHusl (pazoen
5.1);

MPUMEPHBIE TEMbI
acce

(pazoen 5.2);
THUIIOBBIE OIICHOYHBIC
MaTepHasl K
9K3aMeHy (pazoern
53.1;53.2.,533)
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UCIOJIb30BATh
CIIeIMaTM3UPOBAHHOE
IIPOrpaMMHOE OOecreueHue
pu IpEeACTaBICHUN
pe3yabTaTOB paboThI
npodeccruoHanbHOMY
cooOmiecTBy

Baagern:
PUMEHEHUS
CHEIHATM3UPOBAHHOTO
IPOrPaMMHOTO
obOecreyeHns U 0a3 JaHHBIX
npu pelIeHun 3a1a4
npodecCHoHaIbHON  Cchepsl
JIEATEIBHOCTH

HaBbIKaMH

Tunosbie OLIECHOYHBIE
MaTepHabl IJIs
YCTHOTO OTpoca
(pasoen 5.1.
THIIOBBIE TECTOBEIE
3amaHus  (pasoden
5.1.);

MIPUMEPHBIC TEMBI
acce

(pazoen 5.2);
THIIOBBIE OIIEHOYHBIE
MaTepHabl K
JK3aMeHy (pazoden
5.3.1;53.2.;5.33)

OIIK-6 Criocoben
NPEJICTABIIATh
pe3yJbTaThl CBOCH
paboThI B yCTHOM U
MUCbMEHHON hopme
B COOTBETCTBHH C
HOpMaMHu U
IIpaBUJIAMH,
IIPUHATBIMU B
poeCCHOHATPHOM
COO0IIIECTBE

OIIK-6.1.
IIpencrasmser

pe3yabTaThl paboOTHI B

BUC
cTaHgapTHOU hopme

oT4cTa 1o

3HaTh:
COBPEMEHHOT0
JUTEPATYpPHOTO A3bIKa,
OCHOBHBIE MIOJIOXKEHHUS
(YHKIIMOHATBLHON
CTHITUCTHKH,
MIOATOTOBKU peyun
Ymersn: aHAIM3UPOBATh
peub B HOPMAaTHBHOM
acreKxTe, M0JIb30BaThCA
UH(POPMATHUBHO-
CIIPaBOYHOM  JIMTEPATYPOH,
OpPraHU30BBIBATH CBOIO
pedeByto JeSITeNIbHOCTD
aJIeKBaTHO CUTYyalHsIM
0oOIIIEHNsT B COOTBETCTBUM C
JIUTEPATYPHON HOPMOI

HOPMBI
pyccKoro

npaBuiia

Baanern: HaBBIKAMH
MPOAYLHUPOBAHUSA B
COOTBETCTBUU c
JIUTEPATYPHOMN HOPMOH
TOYHOMH, JIOTHYIHOMH,

Tunosble OLIEHOYHBIE
MaTepHaIbl 15
YCTHOTO OTIpoca
(pazoen 5.1.
THIIOBBIE TECTOBLIE
3amaHus  (pasoden
5.1.);

MPUMEPHBIC TEMBI
acce

(pazoen 5.2);
THUIIOBBIE OLIEHOYHEIE
MaTepHabl K
dK3aMeHy (pazoden
5.3.1;53.2.;5.33)
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BBIPA3UTEILHON
YCTHOM U MUCHbMEHHOM
bopmax npu
CaMOCTOSITEJIbBHOM PELICHUU
KOHKPETHOU
KOMMYHMKAaTUBHOMU 33/1a4H

peun B

OIIK-6-2.
[Ipencrasnser
uHpopmaIuio
XHUMHYECKOTO
CoJIep>KaHus C
y4eToM TpeOOBaHUI
oubmorpaduueckoit
KYJbTYPBI

3HaTh: 00IIYIO
XapaKTepUCTUKY Tpoliecca
cOopa, mepenaym,
00paboOTKM ¥ HAKOTUICHUS
uH(bOpMaInK; - TEXHOJIOTUU
00pabOTKH TEKCTOBOW U
rpadgudeckoil HHGOpMAIIHH;
- OCHOBBI UH(OPMALIMOHHON
0€30MaCHOCTH.

YMerb: paboTaTh B
Ka4eCTBE IMOJIb30BaTeIIs
MEPCOHAILHOTO
KOMITBIOTEPA, UCTIOJIb30BaTh
BHEIIHHE HOCUTEIU
uHpOpManuu 11 oOMeHa
JTaHHBIMU MEX]TY
MalIuHaMH, CO3/1aBaTh
pe3epBHBIE KOMH, apXHUBbI
JAHHBIX ¥ POTPaMM,
paboTaTh ¢ IPOrpaMMHBIMU
cpelncTBamMu OOIIETO
Ha3HaueHUs; - paboTaTh B
JOKaJBHBIX U TI00aTBHBIX
ceTsix OBM. - npuMeHATH
CTaHJapTHBIE IPOTPAMMHBIE
CpeZcTBa MOIy4eHus,
XpaHeHus U nepepaboTKu
UHpOpMaLIUH.

Baanerb: HaBbIKaMHU
MPUMEHEHHSI CTaHIaPTHBIX
MPOTPaMMHBIX CPEJICTB B
o0nacti UH(OPMAIIMOHHOMN
0€30MacHOCTH

Tunossle OLIEHOYHBIE
MaTepuabl st
YCTHOTO OTpoca
(pazden 5.1.
THIIOBBIE TECTOBEIE
3amaHusA  (pasoden
5.1.);

MIPUMEPHBIC TEMBI
acce

(pazoen 5.2);
THUIIOBBIE OIIEHOYHEIE
Marepuabl K
9K3aMeHy (pazoern
5.3.1;53.2.,;533.)

OIIK-6.3.
[Ipencrasmnser
pe3yabTaThl padOTHI B
BHJIE TE3UCOB
JIOKJIa7a Ha PyCCKOM
1 aHTJIUHCKOM SI3BIKE
B COOTBETCTBHH C
HOpMaMHU U
MpaBUJIaMU,
MIPUHSATHIMH B
XHMHUYECKOM
COO00IIIeCTBE

3HaTh: KYJIBTypOU
MBIIIUIEHUS; - TpPHEMaMH
BEJICHUS KOHCTPYKTHBHOTO
auanora, - METOJaMH
00o00menuss  “HpOpMAIHH;
BHUIBI JIEJOBOr0 OOIIEHUSA
(myOnmuuHBIe BBICTYIUICHUS,
MIEPEroBOphl,  IPOBEJEHUE
COBEIIAHUH, JeJIoBas
NEePenucKa,  SJIEKTPOHHbIE
KOMMYHHKAIUH) u ux
0COOEHHOCTH

Tunosbie OLIEHOYHBIEC
MaTepHabl JJIs
YCTHOTO OTIpoca
(paszoen 5.1.
THUIIOBBIE TECTOBLIE
3amaHus  (pasoden
5.1.);

MPUMEPHBIC TEMBI
acce

(pazoen 5.2);
THUIIOBBIE OIICHOYHEIC
MaTepHabl K
dK3aMeHy (pazoden
5.3.1;53.2.;5.33)
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Ymers: OCYLLECTBIIATH
IIOCTAHOBKY LI€JIEH; - BECTH
KOHCTPYKTHBHBII JMaJIOr U
OTCTauBaTh  COOCTBEHHOE
MHEHHUE; ONpPEleNsITh BUJ
JeI0BOro  oOuieHuss B
YIIPaBJICHYECKOU CUTYyalluH
Baanern: KYJIbTYpOil
MBIIIEHMUS; -
COBPEMEHHBIMU
KOMMYHHUKAIIMOHHBIMHU
TEXHOJIOTUSIMH; Croco0amu
BbIOOpa  BHJA  JEIOBOIO
o0I1IeHUs B YIIPABICHUECKON
CUTYyalluu

Tunosbie OLIECHOYHBIE
MaTepHabl I
YCTHOTO OTpoca
(pasoen 5.1.
THUIIOBBIE TECTOBELIE
3amaHus  (pasoden
5.1.);

TIPUMEPHBIC TEMBI
acce

(pazoen 5.2);
THIIOBBIE OIIEHOYHBIE
MaTepHabl K
9K3aMeHy (pazoden
5.3.1;,53.2.;5.33)

Takum o00pa3oMm, BBINOJIHEHHE TUIIOBBIX 3a/laHUM, NpPEJICTaBICHHBIX B paszaene S
«OueHoYHbIE MaTepuajbl Ui TEKyWero M pyOeKHOro KOHTPOJIS YCHEBaeMOCTH U
IIPOMEXYTOUHOM aTTecTalluu» TO3BOJUT OOECHEYUTh CIIOCOOHOCTh HCMOIb30BaTh CUCTEMY
(byHIaMEHTAJIbHBIX XUMHUYECKHX TOHATUH TNpPH HPOBEACHUU XUMHUYECKOTO 3KCIIEPHUMEHTa C
UCIIOJIb30BAHUEM  OCHOBHBIX aHAJUTUYECKHMX METOJOB C COOJIIOJIGHHEM HOPM TEXHHUKHU
6e30MacHOCTH M 0e30MacHOro ooOpalleHus: ¢ XMMUYECKMMHM MaTepHajaMM, a TakKe aHaIu3y
MOJTy4YE€HHBIX Pe3yJIbTaTOB

7 YueOHO-MeTOoAuYeCcKoe o0ecneyeHne TUCUUIIIMHBI (MOAYJIst).
7.1. OcHOoBHas JqUTEpaTypa

1. Pocun U.B., Tomuna JI.J[. O6miast u Heopranuueckas xumusi. CoBpeMeHHBIN Kypc. Yueo.
nocobue it 6akanaBpos u creruanuctoB.M.: KHOPYC. -2012. 1338c.
2. Tpetrbsxos 0.J1. Heoprannueckas xumus. B 3-x T. M.: «Akanemus», 2004. T. 1- 240c, T.2. -
368c.
3. AxmeroB H.C. O6mas u neopranndeckas xumus. M.: BIII, 2004. 743c.
4.KopxxykoB M.H. O6mas u Heoprannueckas xumus.-M.: UHOPA.2004.-512c.
S.paiiep /., Otkune I1. Heoprannueckas xumusg. B 2-x T. 2004. T.1.-679c, T.2.-486¢..
6.Koukapos XX.A. Heoprannueckast Xumusi B ypaBHEHHUX peakuuii. YueGHoe nmocodue
«Jlomymerno YMO 1o KJ1acCHYeCKOMY YHUBEPCUTETCKOMY 00pa30BaHUIO» ISl CTYICHTOB.
N3n-Bo «®EHUKCy, PocroB —Ha Jlony, 2017 r. 350c.
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7.2. JlonoJIHUTEILHAS JIUTEPaTypa

7. I'nunka H.JI. O6uias xumus. YaeGuuk st 6axamaspos.—M.: FOPAUT, 2012. —898c.

7.3. llepuoauyeckue M3IaHus
8. KypHan HeopraHu4ecKON XUMHUHU
9.Kypnan Xumus. MeTtoanka npenojiaBaHus XuMUU
10.Kypnas Xumus B mIKoJIE
11. KoukapoB XK.A. IIpoOTOHHO-UOHHBIA METOJI COCTABJICHUSI YPABHEHUN OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakiuil. XKXypn. Xumus/ Meroauka npenonaBanus . 2005. Ne7. C.48-50
12. KoukapoB XK.A. YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUA:
MeTto1 IpOTOHHO-KUCIOpOoAHOTO Oananca u kinaccudukanmst OBP// Hayu-meton. XKypH.
«Xumus B Hlxoie», 2007, Ne9. C.44-47.
13.Koukapos JXKX.A. @opMupoBaHue 3HaHUHN O PEAKIUSAX HOHHOIO 0OMEHa B BOJIHBIX PacTBOpax
// Kypn.Xumus B lxone. 2005, Nel10. C.16-22.
14.Koukapos X.A. Peakuuu nonHoro ooMeHa B BOJHBIX pacTBopax // Hayd.-meroa. KypH.
«Xumus B mwkoae» 2007 r. Ne2. C. 35-37.
15. Koukapos XK.A. Knaccudukaius OKUCIUTETLHO-BOCCTAHOBUTEIBHBIX PEAKIINl B
HEOPraHMYECKO XuMUU. Marepualbl MexXayHapOIHOU Hay4-Tipak. KoH(. « THOBaIlMOHHbIE
TEXHOJIOTMH B IPOU3BOJICTBE, HayKe U oOpa3oBaHum» ['po3nsiid, 2010 1. c. 35-40

7.4. UnTepHeT-pecypchl

1. KoMIIIeKT OMOPHBIX CXEM-KOHCIIEKTOB 110 TeMaM: JIEKTPOIUTHYECKAs TUCCOIHAIINS;
KHUCIIOTBI, OCHOBaHHUS, aM(OTEPHBIE THAPOKCHUIBI, COJIA KaK dJEKTPOIUTHI; PEaKI[UH HOHHOTO
obmeHna http://dissociation.nm.ru/
2.Kputepuu npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA: METOANYEeCKast
paspaboTka JJis pernoaBarenieil XuMuu http://som.fio.ru/item.aspid=10004859
3. Arumanuu no xumud http://som.fio.ru/items.aspid=10001380
4.IlonynsipHas 6M0JIMOTEeKAa XUMHUYECKHUX 3JIeMeHTOoB .VcTopust OTKpbITHS, (pU3nueckue
CBOICTBa 271€MeHTOB .http://www.n-t.org/ri/ps
5.00yuaromasi SHuMKIONeAUs: XuMus . TeopeTrndeckue 0CHOBBI 00IIeH, HEOPTaHUYECKON U
OpPraHUYeCcKOil XUMHHU, TECThI, CIIPAaBOYHBIE MAaTEPUAIbI.
http://www.informika.ru/text/database/chemy/START.html
6.becnuiaTHBINH Kype XUMHHU .DJIEKTPOHHBIA YUeOHUK 1O 00IIel 1 HEOPraHUYECKON XUMMUU:
TEOPETUYECKHE OCHOBBI, OOJIBIIOE KOJMYECTBO 33/1a4 C PEUICHUSIMH, CIIPABOYHBIE MaTEPHAITBI,
JIOMAIIIHUE 33/1aHUs1, PEKOMEHALNHU K K3aMEeHaM.
http://www.anriintern.com/chemistry/intro.shtml
7.0TKpbITasA XuMHs.YyeOHOE TOCOOUE 110 XUMHH, CojiepKaliee 0a30BbIi U JONOTHUTEIbHBIH
MaTepHal, WUTIOCTPAIluH, CIPABOYHBIC TaOIHIIBI, pa300p pEIIeHNH TUITOBBIX 3a1a4, 3aaHus IS
camocTosTeNbHOM paboTsL. http://www.college.ru/chemistry/course/design/index.htm
8.00mas u Heoprannyeckass XumMus: yactb 1 .Martepuansl o o61ell XMMHUH : OCHOBHBIE
MOHATHUS XUMHH, CTPOCHUE aTOMa, XUMHUECKas CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
9.0011as1 M HeOpPraHM4YecKass XMMHA: YacThb 2 .MaTepuassl 10 HEOPraHMYECKONH XUMUHU
OCHOBHBIE KJIACCH HEOPTaHMUECKUX COCAMHEHUH, UX CBOMCTBA M CIIOCOOBI MOTyUCHHS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
10.UnTepecHbIe ONBITHI 0 XMMHUHU .METOMKN IPOBEACHHS] HEKOTOPBIX AP (HEKTHBIX
JIeMOHCTpaIMOHHBIX ONbITOB. http://kvaziplazmoid.narod.ru/praktika/
11.IIporpammHoe o0ecnievyeHre M0 XUMUM . AHHOTUPOBAHHBIE CCHUIKM HA CYHIECTBYIOIIUE
nporpaMMHbIe pecypcsl o xumuu. http://chemicsoft.chat.ru/
12.Xumus XaJbKOreHoB.Y4eOHOe TOCOOHe TT0 HEOPTAHNYECKOW XUMHUH.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html



http://dissociation.nm.ru/
http://som.fio.ru/item.aspid=10004859
http://som.fio.ru/items.aspid=10001380
http://www.n-t.org/ri/ps
http://www.informika.ru/text/database/chemy/START.html
http://www.anriintern.com/chemistry/intro.shtml
http://www.college.ru/chemistry/course/design/index.htm
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
http://kvaziplazmoid.narod.ru/praktika/
http://chemicsoft.chat.ru/
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
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13.XumMnyeckuii 1eMOHCTPANMOHHBIN IKCIEPUMEHT: 0aHK JaHHBIX. TemaTuueckas
KOJUICKIIHSI CChUJIOK HA OPUTHMHATIBHBIC )KYPHAIBHBIE CTAThH U KHUTH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html

14. Heoprannueckas xumusi. Buneoonsitel B Enunoit komtekuu LIOP http://school-
collection.edu.ru/collection/chemistry/

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

16. DnexTpoHHas 6MOIHOTEKA yUeOHBIX MaTepHUajIoB o XUMuHU Ha opTaie Chemnet
http://www.chem.msu.su/ras/elibrary/

17. WebElements: onnaifH-clipaBOYHUK XUMUYECKUX 31eMeHTOB .http://webelements.narod.ru
19. Knaccudukanus xumuueckux peakuui. http://classchem.narod.ru

20. Kypc xumuu Ha cepBepe OecIiiaTHOro JUCTaHIIMOHHOTO 00pa30BaHMs
http://www.anriintern.com/chemistry/

21. Ilepuonnueckuii 3akon /.M. MenneneeBa u ctpoenue aroma. http://mendeleev.jino-net.ru
22. IlomynspHast 6u0IMOTEKa XMMUUYECKUX 3JIeMEHTOB .http://n-t.ru/ri/ps/

23. UnrtepHeT pecypcsr: http://www. xumuk. ru/

24. CoBpeMeHHbIe TIPpodecCHOHANTBbHBIC 0a3bl JAHHBIX (B TOM YHCIIC MEX/yHAPOIHbIC
pedeparuBHbIe 0a3bl JAHHBIX HAYYHBIX U3JIaHUI ) 1 HTHPOPMAITMOHHEIE CIIPABOYHBIC CHCTEMBI

1 OnuH u3 CaMBbIX CTaphIX n Jloctyn
ABTOPUTETHBIX OOIEHAYYHBIX  KYPHAJOB. .
" CBOOOIHBIH
[TyOnukyeT wuccnenoBaHus, MOCBSIIEHHBIC
HIUPOKOMY KpyTy BOIIPOCOB, B
Nature OCHOBHOM €CTECTBEHHO-HAYYHOM TEMATHUKHU.
C 2005 roaa xypHall myOJIMKYeT HOJKACTHI,
I7Ie BKparie OOCYXHArTCs AOCTHXEHUS
HaykKd U nOyOJauKanuu 3a [OCIEIHIO0
HEOCIIO — JIBE.

www.nature.
com

archive.neico
n.ru

2 . . Pecypc
Springer Materials — 370 camast monHas 6a3a yp
JOCTYIIEH

JaHHBIX, OIUCHIBAIOIIAsl  CBOWCTBA W P
XapaKTepPUCTHKH MaTepuanoB. Oma "0~

SpringerMaterials akkymyiaupyeT HWH(QOpPMALMI0 U3 TaKuX %‘I{?g;?}l\)da
IMCHWIUIMH,  KaK  MaTepHajoBeCHUE,
¢u3uka, ¢uzndeckas W HEOpPraHWYecKas
XMMUSI, MAITHHOCTPOCHUE U JP.

materials.spri
nger.com

3 SABnsercs HEKOMMEPUYECKUM
aKaJeMHYeCKUM U3/1aTENbCTBOM,
nevaramuM okosio 40 cepuil (3)KypHaios,
€XKEroJIHUKOB), MNYyOJUKYIOMIMUX KpyIHbIE

JKypHaust 0030pHBIE CTaTbU O JOCTHXKEHHSIX B ) )
archive.neico
HM3J1aTENLCTBA 00JIaCTM E€CTECTBEHHBIX M  COLMAIbHBIX —nru

Annual Reviews  Hayk. bonee mosoBHHBI U3 3TUX KypHAJIOB
MMEIOT BBICOYANIINN YPOBEHb IUTUPOBAHUS
o MmmakT-daxrop (Science Citation
Index), 3aHuMas mepBble MecTa B CBOMX
KaTeropusx Hayk.

4 Kypuanst 910 [IOJIHOTEKCTOBAas  0asa  JaHHBIX
M3/1aTeJIbCTBA KypHaloB  m3marenbctBa  Oxcdopackoro archive.neico
Oxford University yHuBepcuteTa. Pecypc  aHITIOSI3BIYHBIN, n.ru
Press COJIEP’KUT MaTepHUalbl MO OOIIECTBEHHBIM U



http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html
https://lib.tusur.ru/ru/resursy/bazy-dannyh/nature
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D1%87%D0%BD%D1%8B%D0%B9_%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%BA%D0%B0%D1%81%D1%82%D0%B8%D0%BD%D0%B3
https://www.nature.com/
https://www.nature.com/
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1947637/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/springermaterials
http://materials.springer.com/
http://materials.springer.com/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-annual-reviews
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
http://archive.neicon.ru/xmlui/handle/123456789/1391849/browse?type=source
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zhurnaly-izdatelstva-oxford-university-press
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
https://archive.neicon.ru/xmlui/handle/123456789/1417890/browse?type=source
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T'YMaHUTAPHbBIM, €CTECTBEHHBLIM Hu
TEXHUYECKUM  HayKawm, uH(popMaTuKe,
MEJMIMHE, 3PaBOOXPAHECHUIO U JIP.

5 Kypnaner Royal Society of Chemistry —
ABTOPUTETHBIC HAy4HbIE U3JIAHUS, YTO
MIOJITBEPKIACTCS ux BBICOKHMH
nokazatessimu B Journal Citation Reports. B
KaTeropuu «XuMHs.
MynbTUIUCIMILTUHAPHBIE  HCCIIEIOBaHMs» pubs.rsc.org
cpeau nepBblx 1o paHry 20 xypHaioB 6
m3narotcsi Royal Society of Chemistry. Bee
Ipyrue  W3JATeNbCTBA  IPEICTABJICHBI

MCHBIIUM KOJIMYCCTBOM KYPHAJIOB B TOII-
20.

6 Ot 0a3pl JAHHBIX MPEIHA3HAYCHBI IS
WCIOJIb30BAaHUS IIUPOKON myOnukoit. U3-3a
OrpaHUYEHUI 000PYIOBAHUS U MPOITYCKHOM
CIIOCOOHOCTH OHM HE€ TIPEIHA3HAYCHBI IS

Iudposoii apxus
JKYPHAJIOB
u3gaTeancTBa Royal
Society of Chemistry

Larentnas 6asa MacCOBOI'O CKauMBaHUA JTAHHBIX patft.uspto.g
USPTO oV

USPTO. [lng nonaydeHust AONOTHUTEINbHOU
nHpopmanmn 00  OOBEMHBIX  JIAHHBIX
USPTO, nocerute crpaHuiy DIEKTPOHHBIE
IPOJYKTHI JAHHBIX.

7.5.MeToanyecKkne yKa3aHus K JJa0OPATOPHBIM 3aHATHAM
1.Koukapos XK.A. , KapoB A.A.JlabopaTopHbie paOOThI 110 00IIeH U HEOPTaHUIECKON XUMHH. —
KBI'Y, Hampumk, 2010 T, 124¢
2.KapoB A.A.,Koukapos K.A. JlabopaTopHslii mpakTukyM 1o obuieit xumun. Wzn. KBI'Y,
Hanpuuk, 2008 r. 70c.
3.Koukapos XK.A. JlabopaTtopubrii mpaktukyM. Yacte 1. O0muit kypc xumun. Hambuuk, 2004r.
33c.
4.Koukapos JK.A. JlabopaTopHslii mpaktukyM. Yacte 2. Heopran. Xumus. Hanpuuk, 2004r, 36¢.
5.Koukapos XK.A. JTaboparopuslii mpaktukym. O6mas xumus . Haneunk, 2002r. 50c.
6. Kouxapos X.A., Uepkecos b.X. P-anementsl VIA-rpynmns! [lepnoanueckoil cucreMsl
.M. .Mengenees, KbI'Y, Hanpuuk, 2005 r ,46¢.
7. Koukapos XK.A., UepkecoB b.X. P-anementsr VIIA-rpynms! [leprnognyeckoit cucteMbl
.M. .Menneneea KbI'Y, Hanpunk, 2006 T, 35¢.
8. Koukapon JX.A.Peakiuu nonHoro oomMeHa B BOAHBIX pactBopax. Hampuuk, KBI'Y, 2005, 60c.
9. Koukapos JX.A.Peakiuy KUCIOT 1 OCHOBaHUM B HEOPraHUUYECKON XMMHUU C MIO3ULIUN TEOPUU
bpencrena —Jloypu. KBI'Y, Hanpuuk, 2006, .50c.
10. Koukapos JK.A. DiaeKTpoan3 pacTBOPOB U PaCIUIaBOB COJIEH U OKHCIUTEIBHO-
BoccTtaHoBuTenbHbIEe peaknuu. KBI'Y, Hanpbunk, 2010 1. 46¢.
11. Koukapos JK.A., Ksapos JK.A. Meroanueckue ykazaHus 110 cOCTaBJIeHUIO ypaBHeHuii OBP
Hanpunk,1998, 50c.
12. Ksapos A.A. , KoukapoB XK.A. OOmias u Heoprauuyeckast xumus. Met. ykazanus. 13a.
KBbI'Y, Hampuuk, 2011 r. 55c.


https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://lib.tusur.ru/ru/resursy/bazy-dannyh/tsifrovoy-arhiv-zhurnalov-izdatelstva-royal-society-of-chemistry
https://pubs.rsc.org/en/journals
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
https://lib.tusur.ru/ru/resursy/bazy-dannyh/patentnaya-baza-uspto
http://www.uspto.gov/products/catalog/index.jsp
http://www.uspto.gov/products/catalog/index.jsp
http://patft.uspto.gov/
http://patft.uspto.gov/
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Memoouueckue pexomenoayuu no uzyuenuro oucyunaunsl «Ooujana u Heopzanuueckas
Xumusay ona odyuaouwuxcs

enp xypca «OOmas u HeopraHudeckas XHUMHS» - TOJATOTOBKA OOyYarOIIUXCS,
00JaaomuX 3HaHUSIMU B 00JIACTH OLIEHKH PUCKA, YIPABICHUS PUCKaMU ()MHAHCOBBIX aKTHUBOB,
BbIOOpPa A((EKTHBHBIX YIPABICHUYECKUX PEIICHWHA, KPUTHYECKOW OIICHKH BapHUaHTOB
yIOpaBIEHYECKUX PELIeHUH, pacueTa pUCKOB U BO3MOKHBIX MTOCIEACTBHMA

[Ipuctynas Kk M3y4EeHUIO NUCHUIUIMHBI, 00ydaromeMycss HEOOXOIUMO O3HAKOMHTHCS C
TEMaTHYECKUM IUUIAHOM 3aHSTHI, COIUCKOM PEKOMEHJIOBAaHHOW yueOHOH nuTeparypbl. Cremyer
VSICHUTH TIOCJICIOBATEILHOCTD BBITIONHEHUS! WHIWBUIYaTbHBIX YYEOHBIX 3aJlaHUM, 3aHECTH B
CBOIO pPalouyl0 TeTpaab TEMbl U CPOKH MPOBEACHHS CEMHHApPOB, HAMHUCaHUS Y4EeOHBIX U
TBOpUecKux padoT. [IpM W3ydeHWW NUCHUIUITMHBI OOYYarolIMecs BBITIONHSIOT CIICTYIOIINe
3aJjaHus: U3y4aloT PEeKOMEHJOBAHHYIO YUYEOHYIO M HAy4HYIO JINTEPATypy; MUIIYT KOHTPOJIbHBIC
paboThl, TOTOBAT JOKJAJbl W COOOIICHWS K TPAKTUYCCKUM 3aHSATHSAM; BBITOJHSIOT
CaMOCTOSITeNIbHbIE TBOPYECKHE Pa0OThI, YYaCTBYIOT B BBIMOJIHEHMM MPAKTUYECKUX 3aJaHUU.
VYpoBeHb u riayOuHa yCBOSHUS AUCIUIUIMHBI 3aBUCST OT aKTUBHOM M CUCTEMATHYECKON pabOoThI
HA JIEKIMAX, W3YYCHHs] PEKOMEHJIOBAHHOW JIUTEpaTypbl, BBIMOJHEHUS KOHTPOJIBHBIX
NUCbMEHHEBIX 3aJaHuN

Kypc u3ydaercs Ha NeKuusX, ceMHUHapax, MPU CAMOCTOSTEIILHON W HHIWBUIYaITbHOM
pabore oOydatomuxcs. OOydaromuiics Ui TIOJHOTO OCBOCHHUS Marepuaia JOJDKCH He
MPOIYCKaTh 3aHATHS M aKTUBHO y4YacTBOBAaTh B y4eOHOM mporecce. JIeKuu BKIIOYAIOT Bce
TEMbl W OCHOBHBIC BONPOCH TEOPHH U TMPAKTUKH CTpaxoBaHws. [ MakcHMaabHOM
3G(HEeKTUBHOCTH HW3YYEHHs] HEOOXOJMMO TIOCTOSSHHO BECTH KOHCIEKT JIeKIMH, 3HaTh
PEKOMEHIyeMYI0 TIPEToaBaTeyieM JINTePaTypy, MO3BOJIAIONIYIO JOMOJHUTH 3HAHHUS WU JIy4Ile
MOJATOTOBUTHCS K CEMHUHAPCKUM 3aHSTUSIM.

B coorBercTBHM ¢ y4eOHBIM IIJTAaHOM Ha KaXAYH TEMY BBIJIEIEHO HEOOXO0IUMOe
KOJIMYECTBO YaCOB MPAKTUUYECKUX 3aHATHI, KOTOPHIE IPOBOASTCS B COOTBETCTBUU C BOIIPOCAMH,
PEKOMEH/IOBaHHBIMA K HW3YYEHHIO TI0 Ompe/eleHHbBIM TemaM. OOydJaroniuecss JOJIKHBI
PEryJISPHO TOTOBUTHCA K CEMUHAPCKUM 3aHSTHUSIM U Y4aCTBOBATh B 00CYkAeHUU BOMIPOocoB. [Ipu
MOATOTOBKE K 3aHATHSAM CJIEIYET PYKOBOJICTBOBATHCS KOHCIIEKTOM JIEKITUI U PEKOMEHI0BAaHHOU
autepatypoil. TeMaTndeckuil TIaH AUCHUIUIMHBI, Y4eOHO-METOUYECKHEe MaTepuanbl, a Takke
CIIMCOK PEKOMEHIOBAaHHOM JINTEpaTyphl MPUBEACHBI B paboueit mporpaMmme

B xome wu3ydeHus AMCUUIUIUHBI OOYy4YaIONIMHCS HMEET BO3MOXKHOCTH TMOJTOTOBHUTH
pedepar no BeIOpaHHOM U3 TpeasiokeHHoro B Paboueit nmporpamme criricka Teme. BeicTymiieHne
¢ JokimagoM 1o pedepaTy B rpymnme MpoBOAUTCS B (GopMme Mpe3eHTAlMH C UCHOIb30BaHHUEM
MYJIbTUMEANINHON TEXHUKH.

Memoouueckue pekomenoayuu npu padome HA0 KOHCNEKMOM 60 6PeMA NPOGEOEHUs TeKUUU

B nmpomecce NEKIMOHHBIX 3aHATHH IE1€CO00PAa3HO KOHCIEKTUPOBATH  yUeOHBII
MaTepuai. J{as 3Toro UCHOIb3YIOTCS 00IIME U YTBEPAMBIIUECS B MPAKTUKE MPaBUIIa, U TPUEMbI
KOHCTICKTUPOBAHUS JICKITHH:

KoHcnektupoBaHue JEKIUil BeleTCs B CHEIHATbHO OTBEACHHON IJS 3TOTO TETpajH,
KOKIbI JUCT KOTOPOM JOJDKEH WMETh TMOJs, Ha KOTOPBIX [ENafoTCsS TIOMETKH W3
PEKOMEHIOBAaHHOW JUTEpPaTyphl, JOMOJHSIONINE MaTepuai MPOCTYIIaHHOW JEKIHUH, a TaKxke
MOTYEPKUBAIOIINE OCOOYIO BaKHOCTh TEX UM UHBIX TEOPETUUECKHUX MMOJT0KESHUM.

[lenecooOpa3Ho 3aMUCHIBaTh TEMY U IUIaH JIGKIHA, PEKOMEHIYEMYIO JIUTEPATYPY K TEME.
3anucu pa3zesoB JIEKIUU JTOJKHBI MMETh 3arojlOBKH, MOJA3arojoBKH, KpacHble cTpoku. s
BBIJICTICHUS Pa3/IeJIOB, BBIBOAOB, ONPEACICHII, OCHOBHBIX U MOXKHO MCIOJIb30BaTh I[BETHHIC
KapaHJany 1 GJIoMacTephl.

HazBaHHbIe B JTEKIIUU CCHUIKU HA TIEPBOMCTOYHUKHU HAJ0 MOMETHUTD Ha TMOJISAX, YTOOI pH
CaMOCTOSITENIbHOM paboTe HalTM W BOUcaTh HMX. B KOHCHEKTE [OCIOBHO 3alMCHIBAIOTCS
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OTpesieNieHUs] MOHATHI, KaTeropuii U 3aKoHOB. (OcCTalbHOE JOHKHO OBITH 3alMCaHO CBOUMU
CJIOBaMH.
Kaxnomy cryseHTy HEoOXoaMMoO BbIpabOTaTh U HUCHOJB30BaTh  JIOMYCTUMBIC
COKpalleHus: HanOoJiee paclpoCTPAHEHHBIX TEPMUHOB U MOHSATHUH.
Memoouueckue pexomenoayuu no n0020moeKe K NPAKMUYEeCKUM 3aHAMUAM

[IpakTuyeckne (ceMHHApCKHUE) 3aHATHA — COCTaBHAasg dYacTh Yy4eOHOro mporecca,
rpynmnoBasi (GopMma 3aHATUH NpPU AKTHUBHOM YYaCTHHM CTYJIEHTOB. llpakTuueckue 3aHATHA
CHOCOOCTBYIOT YTJIyOJIEHHOMY H3YYEHHUIO HauOoliee CIOXKHBIX MpoOJeM HayKd M CIyXat
OCHOBHOM (OpMOH MOJBEIEHUS] MTOTOB CaMOCTOSTENbHOM paboThel oOyuaromuxcs. lLlensro
IPAKTUYECKUX 3aHATHI sBIsETCS YIIyOJEHHME U 3aKpEIUIEHUE TEOPETUYECKUX 3HaHUM,
HOJYYEHHBIX 00yYaroIIMMUCS Ha JEKIHIX U B IPOLIECCE CAMOCTOSTEIBHOIO U3yUeHHs y4eOHOro
Mmarepuana, a, cJIe0BaTeIbHO, (OPMUPOBAaHUE Y HUX ONPEACICHHBIX YMEHHIA U HABBIKOB.

B Xxone moAroTtoBKM K CEMUHApCKOMY 3aHSATHIO HEOOXOIMMO NPOYUTATh KOHCIEKT
JEKLUU, U3YYUTb OCHOBHYIO JIMTEpATypy, O3HAKOMUTHCA C JIOMOJHUTEIBHOM JUTEpaTypoi,
BBIIOJIHUTh ~ BbIJIAaHHBIE IIperojaBaTesieM IpakThdeckue 3aaanHus. Ilpu sTtoM  ydecTsb
peKoOMEeHJalMK MpenojaBaTens W TpeOoBaHUS Hporpammsel. JlopaOaThiBaTh CBOIl KOHCIIEKT
JeKIMH, JIeasi B HEM COOTBETCTBYIOIINE 3aIIMCH U3 JINTEPATYPhI.

XKenarenbHO 1HpU MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM 10  JUCUUIUIMHE
OJIHOBPEMEHHO HUCIOJIb30BATh HECKOJIBKO HCTOYHHUKOB, PACKPHIBAIOILUX 33 JaHHbIC BOIIPOCHI.

Ha mnpaktudeckux 3aHATHUAX OOydYarolmuecs yd4arcsi T'PaMOTHO H3JaraTh IMPOOJIEMBI,
CBOOOJTHO BBICKa3bIBaTh CBOM MBICIIH U CY>KACHUS, pACCMAaTPUBAIOT CUTYallMH, CIIOCOOCTBYIOIINE
pa3BUTHIO TIPOPECCHOHATBHON KOMIETeHTHOCTH. ClenyeT MMeTh B BUIY, YTO TOATOTOBKA K
IPAaKTUYECKOMY 3aHSATHIO 3aBUCUT OT (OPMbBI, MECTa IPOBEACHUS CEMMHApa, KOHKPETHBIX
3a/laHuil ¥ mopy4YeHuil. ITo MOXKeT ObITh HallMCaHue JAO0KIaza, 3cce, pedepara (¢ MOoCIeayOIUM
uX 00CYyX/I€HHEM), KOJUIOKBHYM.

Memoouueckue pekomenoayuu no OPZAHU3AUUU CAMOCHIOAMENLHOU PADOMbl

CamocrositenpHas pabota (mo B.M. [lamo «camMOCTOSITENBHBIM — YEOBEK, MMEIOIIHIA
CBOM TBepble YOSK/IEHUs») OCYLIECTBIIAETCS TP BceX popMax 00ydEeHHsI: OUHON U 3a0YHOM.

CamocrodarenbHas pabora oOyyaromuxcs - CHOCOO0 aKTHUBHOIO, IIEJICHAINPaBICHHOTO
PUOOPETEHUS CTY/IEHTOM HOBBIX JJI1 HETO 3HaHUN U YMEHHUMN 0€3 HeMmOCPEICTBEHHOTO y4acTHs
B 9TOM IIpoliecca npernojaaBaTeneil. [loBbileHne poian caMocTOsITEIbHON paboThl 00yYarOLIXCS
IIPU NIPOBEICHUY PA3JINYHBIX BUJIOB YUEOHBIX 3aHITUN MIpeIoiaraeT:

— ONTHUMH3ALMIO METOJIOB OOy4YeHHs, BHEIPEHHE B Y4EOHBIM MpOLECC HOBBIX
TEXHOJIOTUI 00yuYeHUs!, MOBBIMAOIINX TPOU3BOAUTEIBHOCTD TPYJla MperoiaBaTelis, aKTHBHOE
UCIOJIb30BaHNE NH()OPMALIMOHHBIX TEXHOJIOTHH, MO3BOJSIONINX 00yJarouieMycs B ya100HOe JUIs
HEro BpeMsl OCBaMBaTh yueOHBI MaTepHal;

—  IIHMPOKOE BHEAPEHNE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHUE METOJIMKH IIPOBEACHMS NPAKTUK U Hay4YHO-UCCIEA0BATEIbCKOM
paboThl o0yuaroluMxcs, MOCKOJIbKY MMEHHO 3TH BHUJbl yueOHOW paboThl B NEPBYIO Ouepellb
TOTOBSIT O0YYAIOIMIUXCSI K CAMOCTOSTEIIbHOMY BBIITOJHEHHIO MPO(ECCHOHABHBIX 3a/1a4;

—  MOJEPHM3ALMI0 CUCTEMBI KYpPCOBOI'O M JHUIUIOMHOIO IPOEKTUPOBAHHUS, KOTOpas
JIOJDKHA TTOBBIIIATH POJIb CTYJIEHTa B MOAOOpE MaTepuana, IOMCKe IMyTel peleHus 3ajiau.

CamocrosiTenbHasi paboTa TNPUBOAMUT CTYJAEHTa K IIOJYYEHHIO HOBOIO 3HAHUA,
YOOPSIOUEHUIO M YIUIyOJCHHWI0O  MMEIOUIMXCS  3HAaHWM, (QopMUpOBaHMIO y  HEro
npodeccuoHaNbHBIX HAaBBIKOB U yMeHHH. CaMocTosATeNbHas paboTa BBIMOIHSET P QYHKIIMIA:

—  pPa3BHUBAIOLIYIO;

—  n“H(POPMAIMOHHO-00YYAIOIIYIO;

—  OPUEHTHPYIOILLYIO U CTUMYJHUPYIOIIYIO;

—  BOCHHTHIBAIOILYIO;

—  HCCIIE0BATENIbCKYIO.

B pamMkax Kypca BBIIOJHSAIOTCS CIEAYIOIINE BUABI CAMOCTOATEIbHOM paboThI:
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1. TlpopabGotka y4eOHOrO Marepuasa (MO KOHCIEKTaM, Yy4eOHOW U HAyYHOU
JuTEpaType);

2. BeinonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 3a/1aHU;

3. Pabota ¢ Tectamu U BOpocamu JjIsi CAMOIIPOBEPKH;

4. BBINOTHEHUE UTOTOBOW KOHTPOJIHHOU PabOTHI.

CryneHTaM peKOMEHyeTCsl C CaMOro Hauajla OCBOEHUs Kypca padoTaTth ¢ JIUTepaTypol u
npeUiaraéMbIMU 33/1aHUSIMHU B (hOpME MOATOTOBKH K OUYE€PETHOMY ayIUTOpHOMY 3aHsATHIO. [Ipn
9TOM aKTYyaJIM3UPYIOTCS UMEIOUIMecs] 3HAHMS, a TakKe co3jaercss 06as3a s yCBOEHHUS HOBOTO
MaTepuaia, BOSHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYAECHT M0JIy4aeT B ay IUTOPUH.

HeoOxonuMo OTMETUTH, YTO HEKOTOpBIE 3a/laHus JUIsl CaMOCTOSITENIbHON pPaboTHI MO
KypCy UMEIOT onpeseieHnyo crnenuduky. [Ipu ocBoeHHH Kypca CTYJIEHT MOXET MOJIb30BaThCsS
OuOIMOTEKON By3a, KOTOpas B IOJIHOM Mepe oOecredeHa COOTBETCTBYIOLICH JIHTEpaTypoOu.
3HAUUTENIBHYIO [TOMOIb B MOJAMOTOBKE K OYEPEIHOMY 3aHSITHIO MOYKET OKa3aTh MMEIOIIUICS B
y4e0HO-METOIMYECKOM KOMILIEKCE KPATKUN KOHCHEKT JIeKIHii. OH e MOXKEeT UCIOJIb30BaThCs U
JUTSL 3aKpETUICHHsI MTOJTyYeHHOTO B ayuTopuu Marepuana. CamoctosTenbHas paboTa CTyAeHTOB
peIyCMOTPeHa Yy4YeOHBIM IUIAHOM M BBIMOJHSETCS B 00s3aTENIbHOM MOpsiIKe. 3alaHus
IPEJJIOKEHBI IO KaXA0M U3y4aeMOl TeME U MOTYT FOTOBUTHCS UHIMBUIYaJIbHO WIH B TPYIIIIE.
[To HEOOXOAMMOCTH CTYAEHT MOXET oOpamarhcs 3a KOHCYJbTAllMed K IMpernojaBaTelto.
Brinonnenue 3ajaHnii KOHTPOJIUPYETCS M OLIEHUBAETCS MPENIOJaBaTEIIEM.

Jlis  yCIemIHOro CaMOCTOSITENIHOTO HW3YYEeHHsl MaTepuaja CerofHs HCIOJIb3YIOTCS
pa3iuyHbIe CpelncTBa OOyYeHUs, CPeau KOTOPBIX 0CO00€ MECTO 3aHUMAIOT WH(OPMAIMOHHBIE
TEXHOJOTHMU PAa3HOTO YPOBHS M HANPaBIEHHOCTHU: 3JEKTPOHHBIE YYEOHUKH M KYpChI JICKIIH,
0a3pl TECTOBBIX 33/JaHUN U 3a]a4. DJIEKTPOHHBIM y4eOHUK MPEICTABISIET COOONW MpOrpaMMHOE
CPEICTBO, MO3BOJISAIONIEE MPEACTABUTD IJIS M3YUYEHHs TEOPETUUYECKUI MaTepuall, OpraHu30BaTh
anpoOHpoBaHUE, TPEHAXK U CAMOCTOATEIbHYIO TBOPUECKYIO padOTy, MOMOTaollee CTyAeHTaM U
IIPENOAABATEN0 OLCHUTh YPOBEHb 3HAHUN B ONPEICICHHOW TEMAaTHKE, a TAKXKE COZeprKallee
HEOOXOANMYIO CIPABOYHYI0 MH(POPMAIMIO. DJIEKTPOHHBIH YYEOHMK MOXET MHTETPUPOBATH B
ce0e BO3MOXKHOCTU PA3IMYHBIX MEJarorHYecKuX MPOTPaMMHBIX CpEACTB: 00ydYaromux
IpOrpaMM, CIIPaBOYHUKOB, yUeOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOrpaMM.

Jlns ycneumrHod opraHu3aldid CaMOCTOSITEIbHOM paOOThl BCe aKTHBHEE MPHUMEHSIOTCS
pazHooOpa3Hble oOpa3oBaTelbHBIE pecypchbl B ceTu HTepHeT: cucTeMbl TECTUpOBaHUS IO
pasNMYHBIM  00JacTsM, BHUPTyalbHble JIEKIMH, Ja00OpaTOpUM, MPH HSTOM IOJIH30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEp U MOAKIIOueHHe K VHTepHeTy uid TOro, 4roObl CBS3aTbCA C
IIpenojaBaresieM, PelaTh BRIYMCINTENbHBIE 33/1a4d U MOIy4YaTh 3HaHMs. Mcnons3oBanue cereit
YCUJINBAET POJIb CaMOCTOSITEIbHONW pPabOTHI CTYyAEHTAa U IO3BOJSET KapAUHAJIBHBIM 00pa3oM
WU3MEHUTh METOJUKY MPENOIaBaHus.

CTyneHT MOXeT Mody4aTh BCE 3aJaHUsl U METOJIMYECKUE YKa3aHHs 4yepe3 cepBep, 4TO
JTaeT eMy BO3MOXKHOCTb ITPUBECTH B COOTBETCTBHUE JINYHBIE BO3MOKHOCTH C HEOOXOAUMBIMU JJIst
BBIMIOJIHEHUST paboT Tpyao3aTparamMu. CTyJeHT MMEET BO3MOXHOCThH BBINOIHATH paboTy aoma
WIN B ayuTopuu. boibiioe BocuTareabHOe M 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSTEIbHOM
y4eOHOM TpyJie CTyJIeHTa UMEEeT CaMOKOHTPOoJsb. CaMOKOHTPOIb BO30YXAAaeT U MOAJIEPKUBAET
BHUMAaHUE M HWHTEPEC, IOBBIIIAET AKTHMBHOCTb MAMSATH W MBIIUIEHUS, MO3BOJISIET CTYIAEHTY
CBOEBPEMEHHO OOHApYKUTh U YCTPAHUThH JOMYIIEHHbIE OMIMOKH M HEAOCTaTKH, OOBEKTHBHO
ONpEACINTh YPOBEHb CBOMX 3HAHUM, NMpakTUYecKMX yMmMeHHil. Camoe JOCTYNHOE M IPOCTOE
CPEJICTBO CAMOKOHTPOJIS ¢ IPUMEHEHHEM HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH -
3TO A TECTOB «on-line», KOTOpbIEe MO3BOJISAIOT B PEKUME PEAIbHOTO BPEMEHHU ONPEIEIUTh CBOU
YpPOBEHb BJAJICHUS NPEIMETHHIM MaTepUaioM, BBISIBUTH CBOM OIIMOKHM U  TOJYYHUTH
PEKOMEH ALl 10 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypoii

Bcro nureparypy MOXHO pa3fenuTh Ha YUYCOHWKU U y4eOHBIE MOCOOMS, OPUTUHAIbHBIC

Hay4yHble MOHOTpauuecKre UCTOYHUKHU, HAyyHble MyOJMKalUK B mepuoanydeckoil neuyaru. U3
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HUX MOJKHO BBIICIUTh JIMTEPATYpy OCHOBHYIO (PEKOMEHIYEMYIO), JOMNOJHUTEIbHYIO U
JUTEpaTypy JUIsl yriyOJIeHHOTO U3YUYeHHS] TUCITUTINHBI.

W3ydenne NUCHMIUIMHBI CIEAYyeT HAYMHATH C y4eOHWKA, MOCKOJBbKY YYE€OHHK — 3TO
KHUIa, B KOTOPOH M3JI0)KEHBl OCHOBBI HAYYHBIX 3HAHUN IO ONPEACICHHOMY IpEAMETY B
COOTBETCTBHUH C IEIISIMU H 33]]a4aMi 00y4eHUsI, YCTAHOBICHHBIMU IPOTPAMMON.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YUYUTHIBATH, YTO UMEIOTCS Pa3IUYHbIC BUIbI
YTEHHUS, U KaXAbIH U3 HUX UCIOJb3YETCS HAa ONPEEIICHHBIX 3Tallax OCBOECHUS MaTepuaa.

IIpeosapumenvHoe uTeHre HANPABIECHO HA BBISIBJICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IIOMCK MX 3HA4EHMs B CIPABOYHOM juTeparype. B 4YacTHOCTH, NpH YTEHUM YKa3aHHOH
JUTEepaTyphl HEOOXOIUMO MOAPOOHEHIIIMM 00pa30M aHAIM3UPOBATH MOHSATHS.

Ck603H0O€e umeHue peAnonaraeT NpoYTEHUE MaTepraia oT Hadaia 1o KoHua. CKBO3HOE
YTeHHE JUTEepPaTyphl U3 MPHUBEICHHOIO CIMCKAa JAeT BO3MOXHOCTh CTYIEHTY ChOpPMHUPOBATH
CBOJI OCHOBHBIX MOHSTHI U3 U3y4aeMoil 00J1acTh U CBOOOHO BIIAJETh UMHU.

Buibopounoe — Ha060pOT, MUMEET 1LIENbI0 TIOUCK U OTOOp MaTepuaina. B pamkax maHHOTO
Kypca BBIOOPOUHOE UYTE€HHUE, KaK CII0OCOO OCBOEHUSI COJIEpKaHusl Kypca, JOKHO UCIOJIb30BaThCs
IIPU MOJATOTOBKE K MPAKTUYECKUM 3aHATUSIM I10 COOTBETCTBYIOLIUM PA3EIIaAM.

Ananumuyeckoe umeHnue — 3TO KPUTUYECKUN pa300p TeKcTa € MOCIEAYIOLIUM €ro
KOHCHeKTupoBaHueM. OCBOEHHE yKa3aHHBIX MOHATHI OyneT Hambonee >PQPEeKTUBHBIM B TOM
cilydae, €Ci IPU YTEHUHU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BONpochl. YacTp u3
3TUX BOIpocoB chopmynupoBana B POC B mepeyHe BompocoB i cobecenopanus. [lepedenn
3TUX BOIPOCOB OTPAHNUYEH, IIO3TOMY BaKHO HE TOJIBKO COJEPKAHUE BOIIPOCOB, HO CaM IIPUHLUII
OCBOEHMS JINTEPATYPbI C TOMOLIBIO BOIIPOCOB K TEKCTAM.

Henbto usyuaroujeco uTeHus ABIAETCSA ITyOOKOE€ M BCECTOPOHHEE IMOHUMAaHHUE yueOHOU
uHpopmanuu. EcTh HECKOJIBKO MPUEMOB H3yYaroIero YTeHHs:

1. YreHue mo ajropuTMy npeanoiaraeT pasouenve nHdopmanuu Ha OJOKH: Ha3BaHUE;
aBTOp; UCTOYHUK;, OCHOBHAas HJes TeKcTa; (pakTHUecKWil MaTepual; aHalu3 TeKCcTa MyTeM
COIIOCTABJICHHS] UMEIOIIUXCS TOYEK 3PEHMS 10 paCCMaTPUBAEMBbIM BOIIPOCAM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIPOCOB K TEKCTY UMEET CJIECIYIOIINNA aIrOpUTM:

—  MENJIEHHO IIPOYMUTATh TEKCT, CTAPAsICh MOHATH CMBICI U3JI0KEHHOI0;
—  BBIJEJHTH KIFOUEBHIE CIIOBA B TEKCTE;
— TocTaparbes MOHATH OCHOBHBIE HJIEU, TIOJTEKCT M OOIIUI 3aMbICce] aBTOpa.

3. IlpueM Te3upoBaHHs 3akioyaeTcs B GOPMYIUPOBAHUM TE€3HCOB B BHJIE MOJIOXKEHUH,
YTBEPKACHUM, BHIBOJIOB.

K »TomMy MOXHO 100aBUTh W HHBIE TPUEMBL: TpHeM pedepupoBaHUs, MPHEM
KOMMEHTHPOBAHUS.

Baxxnoli cocTaBistomel Tr000TO COJMIHOTO HAYYHOTO W3JaHUSl SIBISETCS CIHCOK
JUTEpPATyphl, Ha KOTOPYIO CChlIaeTcsi aBTOp. [IpM BO3HMKHOBEHMM HHTEpeca K KaKOW-TO
oOcyxJaeMoil B TeKcTe TMpoOjemMe Bceraa €ecTh BO3MOXKHOCTH OOpaTUThbCS K  CIUCKY
OTHOCALIeHca K HeW aureparypel. B sToM ciydae Bcs mpobiema kak Obl pa3OuBaercs Ha
COCTABJISIFOIIME YaCTH, KaXKJasi U3 KOTOPBIX MOYKET M3y4daTbCsl OTIAEIBHO OT Apyrux. Ilpu stom
Ba)XHO HE TEPATH U3 BUIA OOIINI KOHTEKCT M HE TIOTPY’KaThCsl Ype3MEPHO B JIETaNH, IOTOMY YTO
TaKUM 00pa30M MOYKHO HE YBHJIETh TJIABHOTO.

[loaroroBka k 3K3aMeHy JOJDKHA MPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOIO Marepuana,
MaTepuaia MpakTUYECKUX 3aHATUHN ¢ 00s3aTe’abHbIM OOpalleHneM K OCHOBHBIM y4eOHMKaM IO
Kypcy. OTO TMO3BOJUT HUCKIIOUUTh OINMOKM B TOHMMaHUU MaTepuana, oOOJErdyuT ero
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTepHall MHOTOYUCIIEHHBIMH IPUMEPAMHU.

Memoouueckue pekomenoayuu 011 ROO20MOBKU K IKIAMEHY:

Ok3ameH B VIII-M cemectpe siBisieTcst pOpMoOil HTOrOBOr0 KOHTPOJIS 3HAHUNA U yMEHH
oOydaromuxcs Mo JaHHOW IUCHUIUIMHE, TOJTYYeHHBIX Ha JICKIUAX, TPAKTUYECKUX 3aHATHIX U B
npolecce camMoCTosTeNbHOW paboTbl. OCHOBOHM MMl OINpENENICHUS] OLEHKU CIIY>KUT YPOBEHBb
YCBOEHHUSI OOYyYarONIMMHUCS MaTepuaia, MpeayCMOTPEHHOro JaHHOW paboueil mporpammoit K
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9K3aMEHYy JIOMYCKAIOTCS CTYIEHTHI, HaOpapmue 36 u Oojiee OaIOB MO WUTOraM TEKYIIETO U
MIPOMEKYTOYHOT0 KOHTpoJIs. Ha sk3aMeHe cTyaeHT MoxkeT Habpath oT 15 1o 30 Gamios.

B mepuox moAroToBKM K 3K3aMeHY OOyd4aromuecss BHOBb OOpamaroTcss K y4deOHo-
METOJIUYECKOMY MaTepUaly U 3aKPEIUIAIOT IPOMEXKYTOUHbIC 3HAHUSI.

[TonroroBka oOyuaronierocst K 3k3aMeHy BKIIIOYAeT TPH dTarma:

—  camocTofATeNbHas paboTa B TEYEHUE CEMECTPa;

—  HEMOCPEICTBEHHAass MOJATrOTOBKA B JHH, MNPEIIIECTBYIOUIME HK3aMEHY I0 TeMaM
Kypca;

— TOATOTOBKA K OTBETY HA AK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipu moaroToBke K dK3aMeHy 0OydYaroIIUMCs 11eJIecO00pa3HO MCHOIb30BaTh MaTepUalbl
JCKIUH, y4eOHO-METOJUYECKHEe KOMIUICKCH, HOpPMATHBHBIC JIOKYMEHTHI, OCHOBHYIO U
JOTIOTHUTEIBHYIO TUTEPATYPYy.

Ha »x3ameH BBIHOCHUTCSI MaTtepual B 00beMe, MPEeIyCMOTPEHHOM pabodeil mporpaMmmMon
y4eOHOM TUCIUILIMHBI 32 CEMECTp. DK3aMeH MPOBOJUTCS B TUCBbMEHHOM / yCTHOM (popme.

[Tpu mpoBeneHuu SK3aMeHa B MUCBMEHHOU (YCTHOW) (opme, BeAyluil mpernoaaBaTelb
COCTaBIISIET SK3aMEHAI[MOHHBIE OWJIETHI, KOTOpPHIE BKIIOUAIOT B Ce0sl: TECTOBBIC 3aJaHUS;
TEOPETUYECKHE 3a/JaHusl; 3aJaud WM cuTyanud. DOopMyIHpOBKa TEOPETUUYECKHUX 3aJaHHS
coBmaiaeT ¢ (GopMyIHUPOBKOM MepeyuHs K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEIECHHBIX IO CBEICHUS
0o0yyJaronuxcsi HakaHyHe 3K3amMeHalmoHHOUW ceccun. CojaepikaHue BOMPOCOB OJHOTO Ouiera
OTHOCHUTCS K Pa3lIMYHBIM pa3/iesiaM MporpamMmbl ¢ TeM, 4TOOBI OoJiee TOJTHO OXBATUTh MaTepHUal
y4eOHON JUCIUTIIIMHBI.

B ayautopuu, rae mpoBOIUTCS YCTHBIN 3K3aMEH, JOHKHO OJTHOBPEMEHHO HaXOAMUTHCS HE
0oJiee IECTH CTYJCHTOB Ha OJHOTO MpEenojaBaressi, IPUHUMAIOIIEro 3k3aMeH. Ha moarotoBky
OTBeTa Ha OUIIET Ha HK3aMeHe OTBoaUTCS 40 MUHYT.

[pu npoBeneHny NMMCHMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pe3ynbTar ycTHOrO (IMMCBMEHHOT'0) SK3aMEHA BBIPaKAeTCsl OLICHKAMU:

Ouenxa «omauunon— om 91 0o 100 6an106 — TeOpeTHUECKOE COZIEPIKAHNUE Kypca OCBOCHO
THOJTHOCTBO, O€3 MPOOETIOB, HEOOXOAMMBIE TPAKTHYECKUE HABBIKU PA0OThI C OCBOEHHBIM MaTepHaioM
cgopmupoBanbl. Bee mpeycMoTpeHHbIe porpamMMoi 00yUeHu s yIeOHbIe 3a/1aH s BBIOTHEHBI, KAaUeCTBO
UX BBITIOJTHEHHSI OLIEHEHO YMCIIOM OAJIIOB, OJTM3KMM K MakcuMaibHOMY. Ha sk3ameHe cTyieHT
JIEMOHCTPHPYET ITyOOKHE 3HAHKSI IPETYCMOTPEHHOTO IPOrPAMMOI MaTepHaia, yMEeeT YeTKO, TAKOHIYHO U
JIOTWYECKH TIOCIIEZIOBATENBHO OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouion —om 81 00 90 6an106 — TEOPETIUECKOE COZIEPIKAHKE KypCca OCBOCHO,
HEe0OXOIMMBIE MPAKTUYECKHe HABBIKU PA0OThI CPOPMHUPOBAHBL, BBINOIHEHHbIE YUeOHBIE 3a/JaHUs COIEpPKAT
He3Ha4YUTeNbHBIE OmmMOKH. Ha sk3aMeHe CTyIeHT IEeMOHCTpUPYET TBEPIOE 3HAHUST OCHOBHOTO
(mporpamMMHOro) MaTepraia, yMeeT YeTKO, IPaMOTHO, Oe3 CyIIIECTBEHHBIX HETOUYHOCTEHN OTBEYaTh Ha
MIOCTaBJIEHHbIE BOIPOCHL.

Ouyenka «yoosnemeopumenvho» — om 61 0o 80 6an106 — TEOPETUIECKOE COICPIKAHNE
Kypca OCBOEHO HE TMOJIHOCThIO, HEOOXOUMBIE TPAKTUUECKUE HABBIKH Pa0OTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBITIOJTHEHHBIC YUeOHbBIE 3a/laHusl cofiepkar rpyObie ommOku. Ha sx3ameHe cTyaeHT
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOT'O MaTepuana, OTBETHI COAEpKAT HETOYHOCTHU, CIabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEIOBATEIHPHOCTh N3JIOKEHHS MaTepraa

Ouenka «neyooenemeopumenvnuo» — om 36 00 60 6annoe — TeopeTuIecKoe
coJiepKaHne Kypca He OCBOCHO, HEOOXOAMMbIEC TPAKTUYECKIE HABBIKH Pa0OTHI HE
c(hOpMHUPOBAHEI, BHITIOIHEHHBIE yUeOHBIC 3aJaHUs COJepKAT rPyOble OMUOKH, TONOTHUTEIbHAS
caMmocCTosITeNTbHas paboTa HaJ MaTepHaIOM Kypca He MPHUBEJIET K CYIIECTBEHHOMY TTOBBIIICHHIO
KauecTBa BBIIIOJIHCHUS yUeOHBIX 3a1aHuii. Ha sk3aMeHe CTyIeHT JEMOHCTPUPYET HE3HAHHE
3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuraa, CyllleCTBEHHbIE OINOKH B OTBETaX Ha
BOTIPOCHI, HEYMEHHE OPUCHTHPOBATHCS B MaTepualie, He3HAHNUE OCHOBHBIX IMMOHSATUI
JUCIUTIIAHBI

PexoMeHmanmy 1o HalmmuCaHu KYPCOBOU PAOOTHI
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[Ipu moAroToBKEe KypcoOBO#M pabOThI CTyAEHT MpuoOpeTaeT HaBBIKK cOOpa,

06pa6OTKI/I, aHalJIn3a U U3JI0OKCHUA MaTCpHajia 110 U3ydacMoOMy IIPCAMCTY.

N —

[—
.

93]

[HoaroToBka KypcoBoi pabOThI
CtyaeHT BBIOMpAET TEMY U COTJIACOBBIBACT €€ C PYKOBOJAUTEIIEM.
3ateM CTyJeHT mOpuctynaer kK coOopy wuHdpopMauuu. [lepBoHauanbHOE
NPEACTAaBICHUE O TEeME€ M CTPYKType pabOoThl MOXHO COCTaBUTH IIO
y4eOHHUKaM, CIIPaBOYHUKAM, MOHOTpa(usIM, CTaThbIM B HAyYHBIX KypHajax.
Ha 3ToM 3Tane cocTaBisieTCs U COIIACOBBIBAETCS C MPENOJABaTEIEM ILJIaH
KypCOBOM pabOTHI.
CoOpannblii MaTepyrall (BBIMUCKHA TaOIHIL, TpaUKH) CUCTEMAaTH3UPYIOTCS B
COOTBETCTBHH C IUIaHOM. [[lTaH MOKET yTOUHSIThCS.
[locne »sroro mnwumercs pabota, oOpaimiaercs o0coboe BHHUMaHUE Ha
o0paboTky wuHboOpManuKu, €€ aHalu3 Ha OCHOBE IOCJIECAHUX JaHHBIX,
UCIIOJIb3Ysl TAOMUIIBI, TpaUKH, a TAK)KE MaTEeMaTUYECKU anmapar, €CJIi 3TO
1eaecoodpasHo.
CocraBnsiercss 6ubnuorpadust (CIUCOK UCTIOIb30BaHHBIX HCTOYHUKOB).

PEKOMEHAYEMAS CTPYKTYPA PABOTHI
THUTYJIBHBIN JTUCT
Copeprxanue (Tuiad paboThl)
BBenenue (mpenMer wccieaoBaHus, 1elb U e€ pa3OMBKa MO 3a7avyaM, Kak
TE€Ma OCBEIIEHAa B MCCJIEA0BATENICKOM JUTEpaType, HauboJyee akTyajabHbIe
W/WJIU CIIOPHBIE ACTIEKTHI)
2-3 rnaBel 1 naparpadsl (eciau pazdouBka Ha maparpadsl 1enecoodpasta). B
HUX PpAacCKphIBAaeTCAd CyThb PACKPBIBAEMOW TeMbl. Marepuan wu3naraercs
JIOTUYHO, IMOCJIeI0BaTeabHO. JlaHHbIE NPUBEACHHBIX TaOMUL, TrpaUKOB
3aTeM aHAJIM3UPYIOTCS B TEKCTOBOM (popMme
3akmoueHue (1enecooOpa3Ho HanmucaTh B (hOpMe BHIBOJIOB)
Cnucok UCTOIB30BaHHOM JIUTEPATyPhl M HICTOUYHUKOB (OnbImorpadwst)

OdopmieHne ¥ HayYHBIH anmapar
PabGota OTKphIBa€TCS TUTYJIBHBIM JHUCTOM. TUTYJIBHBIA JUCT COJEPIKUT

uHpopmanuio 00 ydyeOHOM 3aBelieHUH, Tle BbInmojHeHa pabora (Kabapauno-
bankackuit rocynuepcuteT uM. X.M.bepOekoBa), ero nmoapasaeneHuu, KOTOpoe
OCYIIECTBISIET PYKOBOJACTBO (Kadeapa HeopraHMYECKOW W (DU3MUECKON XHMHH),
TOYHYIO (QOpPMYJIHPOBKY TEeMbI, cBeAeHHs 00 aBrope (dhamwmiusg, u. o.,
aKaJieMrueckasi rpymnmna), Kypc, MHCTUTYT. Kpome TOro, MOKHBI OBITH yKa3aHBI
JOJKHOCTh, yU€Hasl CTENeHb WM YYCHOE 3BaHME HAYYHOTO PYKOBOIHUTENS, €ro
dbamunus, u.0., mecto (r. Hambuuk) u ron Hanucanus pedepara.

Hayunpiii anmapar KypcoBoil paOOThI JOJDKEH OTBEeYaTh TPEeOOBaHUSM,

IPUHATHIM B pab0Tax HAYYHOTO COJIEP>KaHUSI.
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Hcnonp3oBaHne B TEKCTE KypCOBOM pabOTHI ITUTAT, HamOOJee BaKHBIX
($aKkTOB M CTATUCTHUECKUX MOKa3aTesei, 0COOEHHO Talnuil, a Takxke TrpaduKoB
JOJKHO OBITH MOAKPEIUIEHO CCHUIKOM Ha MCTOYHHUK JIMOO BHU3Y CTPAHUIIBI, JIUOO B
KOHIIe paboThl B creuuanbHoM paszaene. [lpumeps:: Cumopo M.H. Cdepa
minatHeIX yeuayr B PO. M., Cryaent, 2009, C.34; UBanoa 11.M., ykas. cou., c. 45
(ecnmu cchUika JAaBanach paHee). IS MHOCTPAaHHBIX HUCTOYHHUKOB  IPHU
HEOJHOKPATHBIX CcChlUIKax ykasbiBaercs: Op. cit u crpanuna. Ilpu cceuikax Ha
CTaThbU B TEPUOJIMYECKUX M3JaHUSX BHAuyaje YKa3bIBACTCS aBTOP M Ha3BaHHE
CTaThH, a 3aTE€M B CKOOKAaX — BBIXOAHBIC JaHHBIC COOCTBEHHO M3JaHUS />KypHaa,
ra3eTbl, COOpHHKA/.

Cnucok JMTepaTypbl U ICTOUHUKOB MPUBOJAUTCS B KOHIIE KYpCOBOU pabOThI
U cocTaBisieTcs MO0 B anipaBUTHOM MOPSIKE, TUOO ¢ pa30MBKOI MO XapakTepy
U3JIaHul /OpUUHMaTIbHBIE JOKYMEHTBI, MOHOrpauHu, CTAaTbHU, CTATUCTUYECKUE
HMCTOYHUKH, IEpHoIMKa, IHTepHeT.

OO0BEM paboThl U CPOKH €€ cIauu

O06bem KypcoBoil paboThl — 25-30 cTaHAAPTHBIX CTpaHUI] (B KaXKI0M OKOJIO
30 ctpok o mpumepHo 60 3HakoB). BeTymienue, 3akintoyeHne — o 2-3 CTpaHULbI.

Cpok craun B OceHHEM cemecTpe — 10 1 jexkaOpsi, B BECEHHEM CEMECTpe —
1o 1 mas. OdopmiienHast paboTa ciaeTcs Mpeno1aBaTelo.

Jlo Hauana 3a4eTHON CECCHUU HAy4HBIA PYKOBOJUTEID MPOBEPSET paboTy U
BBICTABJISIET OIIEHKY B (opMme 3auera. J[opaboTka YMCTOBOrO BapHaHTa C IEJIbIO
YCTPAaHEHHs] UMEIOIUXCSl HEJOCTATKOB B IPUHIIUIIE BO3MOXHA, €ClIi padoTa cjaHa
B YCTaHOBJICHHbBIE J€KAHATOM CPOKH.

8. Mamepuanvno-mexnuueckoe odecneyenue OUCYUNIUHbBL

1.1.  TpeOoBaHusl K MATEPHAJIBHO-TEXHHYECKOMY 00ecredeHHI0

Jns peanuzanuu paboueil mporpamMMbl JUCHUIUIMHBI UMEIOTCS CIIEHUANIbHbIE TOMEICHHUS IS
MIPOBECHUS 3aHATHM JICKIIMOHHOTO M CEMHHAPCKOTO THIIA, T'PYIIIOBBIX M HWHAWBUAYAJIbHBIX
KOHCYJIbTallU}, TEKYLIEr0 KOHTPOJISI U MPOMEKYTOUHON aTTECTALIMM, A TAKXKE IMOMELICHUS IS
CaMOCTOSITENIbHOM paboThl U MOMEIIEHUS JI XpaHEeHUsI U MPOoPUIAKTHUECKOTO OO0CITyKHUBAHUS
obopynoBanus. CrieruanbHble MOMELIEHNUS YKOMIUIEKTOBAHbI CIIEHUAIN3UPOBAHHON MEOENbIo 1
TEXHUYECKUMHU Cpe/ICTBa OOydYeHUsl, CIyKAllUMU JJisl MpelcTaBieHuss nHpopmanuu OGoabIION
ayIUTOPUHU.

[Ans  nmpoBeneHMs 3aHATHM  JIGKUMOHHOTO THIA HMMEKTCS  JIEMOHCTPAlMOHHOE
o0opynoBanue W yuyeOHo-HarisaHble nocobus. [lo nucnumnune «Heoranwdeckas XuMHsD»
UMEIOTCA NPEe3eHTallMd 10 OTAEIbHBIM TeMaM Kypca, MO3BOJsIoIMe Haubosee >PPEeKTUBHO
OCBOMTH IPECTABICHHBIN yUeOHbII MaTepuall.

[Tpu npoBeneHUN 3aHATHI JTEKIIMOHHOTO/ CEMUHAPCKOT0 THUIIA 3aHATUN UCTIONIB3YIOTCS:
JAUUEH3UOHHOe NPOZPaAMMHOe 0becneuenue:

IlepeyeHb JTHIEH3MOHHOTO NPOrpaMmMHoOro obecnevyenusi KbI'y 2022
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HaumeHnoBaHue nporpaMmbl, NIpaBo
HCMOJIb30BAHUS KOTOPOii
NpeaoCcTaBIseTCs

Crpana
MPOMNCXOK-
AeHHs

Cpok
nerlcTBUA
nporpam-

MHOTI'0

odecreueHus

KoJ-Bo

JInueHsus Ha MPOrpaMMHOE
o0ecrieYeHre CpeICTB aHTUBUPYCHOU
3aIIUTHI

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

Pocculickas
denepauus

12 mecsies

1300

JIunien3us Ha OPHCHOE MPOTPAMMHOE
oOecrnieueHue
MoitOduc CranmapTHbIi

Poccuiickas
denepanus

0eccpovHO

1300

JIuiieH3ust Ha IPOrPaMMHOE
obecriedeHure Jiist TOucKa
3aMMCTBOBaHUI B TEKCTOBBIX
JOKYMEHTaX pacripoCTpaHEHHBIX
dhopmartoB

Antumiaruat BY3 (2000 mpoBepok)

Poccuiickas
denepanus

12 mecsies

JIuuen3us Ha yueOHYI0 CUCTEMY
aBTOMATHU3UPOBAHHOTO
npoektupoBanus (CAIIP)
«I'panmsiy

Poccuiickasa
Oenepanus

12 MecsiieB

CRM-cucrema

[Tporpamma mist 3BM "1C-butpukc:
VYnupasnenue caiittom". Jlnnensus
Crapt

Poccuiickasa
Oenepanus

12 Mecsies

19

[IpaBa Ha mporpaMMHOe oOecrieueHne
YHHUBEpCaIbHAs CUCTEMa ISt
BCECTOPOHHETO CTATUCTHYECKOTO
aHaJM3a ¥ BU3YyAJIN3alliH TaHHBIX Ha
500 nonb30BaTENEH.

Statistica Ultimate Academic for
Windows 10 Russian/13 English na
500 nonw3oBarenen JlokanbHas Bepcus
(Named User) I'ogoBas nurieH3ust

CIIA

12 MecsiieB

[TpaBa Ha MporpaMMHOE OOecTIeueHHE
CPEICTBO pa3paboTKu

Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License

CIIA

12 MecsiieB

34

[IpaBa Ha mporpaMMHOe oOecreueHne
s pabotel ¢ PDF-nokymenTamu.
ABBYY FineReader 15 Business

Poccuiickas
Oenepauus

12 MecsitieB

15

[IpaBa Ha mporpamMMHOe oOecrieueHue
JUIsl BeIeHUs! OyXTralnTepcKoro u
HaJIOrOBOT'0 yuyeTa

1C:byxranrepus rocyJapcTBEHHOTO
yupexaenus 8 [IPO®. DnekTpoHHas

Poccuiickas
denepauus

12 mecsies

16
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IIOCTaBKa
JIunieH3us Ha MPOrPpaMMHOE CPEICTBO-
BHUJIEOPEIAKTO Poccuiickasa
10. sreopelt p 0eccpovHO 70
Movavi Buneopenaktop 15 SE denepanus
Academic Edition
JlunieH3us Ha MPOTPaMMHOE CPEICTBO
JISL 3aIIMcH (3aXBaTa) BUJEO C DKpaHa Poccuiickasa
11. A . ( ) B patt 0eccpovHO 70
Movavi Screen Capture Pro (Movavi denepanus
Screen Recorder)
ITmardopma mig npoBeneHUs o
(bopma 1 POBEA Poccuiickasa
12. BeOMHAPOB Derenalis 12 mecsies 1
Vuebinar Aicpalt
HToro o0mmii pazmep JMIEH3MOHHOTO BO3HATPAK/IACHUS S

8.2 OcoGennocTu peanu3anuu JUCUMIUVIMHBI UIS MHBAJMAOB U JHI[ C
OrpaHUYeHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI

JUis CTyAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSl CO3J1aHbl CII€LMaIbHbIE
yCIIOBUSL JUIsl TIONMyueHUss oOpa3zoBaHus. B 1mensx AOCTYMHOCTH TOMY4YEHUS BBICIIETO
o0Opa3oBaHus 110 00pa3oBaTENbHBIM IIPOrpaMMaM HMHBAJIWJAMHU U JIMLIAMH C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECIIeUnBACTCS:

1. AunbprepHatuBHasi Bepcusi oduuuanbHoro cairta B cetu «UHTepHer» ans
CIa00BUIAIINX;

2. J11s MHBATUIOB C HAPYIIEHUSAMHU 3peHus (caaboBUISAIINE, CIIEIIBIE)

- NPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOIIEr0 OOydaroleMycs HEOOXOJMMYIO0 MOMOIIb,
nyOiaupoBaHUE BCIyX CIPAaBOYHON HMH(OpPMAlMKM O PACIHCAHUU Y4YEOHBIX 3aHATHI; Haiauuue
CPeACTB JUIsl YCWJIEHHS OCTATOYHOTO 3peHHs, OpailieBCKOW KOMIIBIOTEPHOW TEXHMKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3yaJlbHOTO JOCTyNa K HWHG(OpMaluu, pOorpaMM-
CHUHTE3aTOPOB PEUU U JPYTUX TEXHUYECKHX CPEICTB MpHeMa-niepeaaun yueOHol nHpopmanuu B
JOCTYIHBIX (popMax Uil CTY/IE€HTOB C HapYLICHUSIMU 3PEHMUS,;

- 3aJ1aHMsI JUIS BBITTOJIHEHHSI HA K3aMEHE 3aUUThIBAIOTCS ACCUCTEHTOM;

- TNHCHbMEHHbIE 33/1aHUs BBINOJHAIOTCA Ha OyMmare, HaJMKTOBBIBAIOTCS ACCUCTEHTY
00y4JaroImuMCs;

3.1n1 MHBAJIMIOB M JIUIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI IO CIIyXY
(cmabocnplianue, rIyxue):

- Ha D5K3aMEHE MpPHUCYTCTBYET AaCCHUCTEHT, OKa3bIBAIOIIUMN CTYJIEHTY HEOOXOAUMYIO
TEXHUYECKYIO0 TOMOIIb C YYE€TOM HHIUBUAYAIbHBIX OCOOCHHOCTEH (OH IMOMOraeT 3aHATh
pabouee MeCTO, MepeABUTaThCS, MPOUYNTATh U OQPOPMUTH 3a/laHue, B TOM YHCIIE 3alUChbiBas MO
JUKTOBKY);

- 9K3aMEH MPOBOJIUTCS B MUCbMEHHOUN (opMme;

4. Jlnsd MHBAJIUAOB U JIMI[ C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 370POBBS, MMEIOLINX
HapyLIEHHUsI OMOPHO-JBUTATEJILHOTO armapaTa, CO3[JaHbl MaTepHAIbHO-TEXHUUYECKUE YCIIOBUS
o0ecreynBaroIye BO3MOKHOCTh OECHpensITCTBEHHOr0 J0CTyna oOydaromuxcs B ydeOHbIE
NoMeleHusl, 0ObeKTy MUTaHUs, TyaJeTHble W Jpyrue MOMELIECHUS YHHBEPCHUTETa, a TaKkKe
npeObIBaHUS B YKa3aHHBIX MOMEIICHHUX (HAJMUME PACIIMPEHHBIX JBEPHBIX IPOEMOB, TOPYYHEH
U JIPYTUX MPUCITOCOOTIEHUT).

- THCbMEHHBIE 3aJaHMsl BBINOJHSIIOTCS HAa KOMIBIOTEPE CO CHELHMATU3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHUEM HIIM HAJIUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 YKEJIAHHUIO CTYJICHTa YK3aMeH MPOBOJUTCS B YCTHOH (popme.
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OOyuaromuecs: U3 Yucia JIML ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 3/10POBbsI 00€CTICYEHBI
ANIEKTPOHHBIMUA 00pa30BaTeIbHBIMU pecypcaMu B (hopMax, aJanTHUPOBAHHBIX K OTPaHUYCHUSM
UX 3/10pPOBbSL.
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IIpunoxenne 1

JUCT UBMEHEHUH (JOINOJTHEHWN)

B pabouyo mporpaMmy Mo aucturuimie «Heopranuueckas XumMushy 1o HarnpaBJICHUIO
noarotoBku 04.03.01 — Xumus Ha 2023-2024 yueOHBIH 1o

IIepeyeHb BHOCMMBIX

Nen/n daement (nynxr) PTIL U3MeHeHM i (JOTOJIHEeHHUil)

ITIpumeuanue

OOcyxaeHa U peKOMEHJ0BaHa Ha 3acelaHuu Kadenpbl HEOPraHUYECKOU U
bu3nUecKoil XUMUU TPOTOKOIT No or" "

3aBenyromuii kadenpoit /Kymixos X.b./




Pacnpenesienne 0a/110B TEKyLIEero u pyoe:;kHOro KOHTPOJst

Nen Buo xonmpons Cymma 6annos
/n Obwan cymma | 1-a1 mouxka 2-a mouka | 3-a mouka
Iocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 00 46.
Texywuii Konmpoav: 00 30 6annos 00 10 6. 00 10 6. 0010 6.
Omeem Ha HpaKmuyecKux om 0 009 6. om00036.| omOoo36.| om0oo 3 6.
3AHAMUAX
Buinoanenue aabopamopnblx | 10 12 6amioB 4 0. 40. 40.
pabom
Boinonnenue  camocmoamenpuwix
3a0anui (pewenue 3aoau,
Hanucanue pegepamos, 00K1a0, om () 0096. om00036.|om000o36 |om0Ooo36
acce )
Pybesxicnulit KoHmpoJib 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBaHHUE ot 0- 10 96. ot 0- 10 36. | ot 0- 10 36. | ot 0- 10 306.
KOJUIOKBUYM ot 0 mo 216. or0m076.| or0mo76.| or0mo70.
Hmozo cymma mexyuwiezo u
PY6excHo20 KOHmMpPOA 00 706annoe 00 230. 00 230 00 246
OIIEHKA «yIOBJIETBOPUTEIHLHO»
He MeHee 36 0. He meHee 12 | He MeHee 12 HE MEHee
0. 0 126
OI[€EHKA «XOPOLI0» menee 70 0.
(51-69 6.) MeHee 236 | menee 23 6 | MeHee 240
OIIEHKA «OTJIHYHOY»
He menee 70 0. He MeHee 23 | He MeHee 23 HE MEHEee

0.

0

246

IIpunaoxenune 2
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Kpurtepun ouieHKH KadyecTBa 0CBOEHUS TMCUMILIAHBI

bannet
(perTHHTOBO# Pesyaprat TpeboBanus ypoBHIO C)OPMHPOBAHHOCTH KOMIIETESHITHI
oleHKH) OCBOCHUS
OOyyJaromuicsi OCBOMII 3HAHUS, YMCHHSI U HABBIKK BXOJISAIINE B COCTAB
KOMITCTEHIIHH:
-CIIOCOOHOCTBIO aHaJIM3UPOBATh u HWHTEPIPETUPOBATH
Pe3yJIbTaThl XUMUYECKUX IKCIICPUMEHTOB, HAOTIOICHUI W H3MEPESHUN
(OIIK-1);
- CIOCOOHOCTBIO MPOBOJUTH C COOJIOJACHHEM HOPM TEXHUKH
0€30IacCHOCTH XUMHUYECKHH SKCIICPUMEHT, BKJIIOYAas CHHTE3, aHAJIM3,
W3y4YEHUE CTPYKTYpbl M CBOWCTB BEHIECTB W  MaTEpHUAJIOB,
33(‘2:3}10 HCCIIe0Balue mporeccoB ¢ ux yuactueM (OIMK-2);
62-70 poHeaypel - CIIOCOOHOCTBIO NPHMEHATH PACYETHO-TEOPETHYECKUE METOJIbI
;iaejz) JUIl M3y4YEeHHUS CBOWCTB BEIECTB M NPOLECCOB C MX yYacTHEM ¢
WCIIOJIb30BAHUEM COBpEeMEHHOM BbhlurcauTenbHol TexHuku (OI1K-3);
-CIIOCOOHOCTHIO IIJIAHUPOBATH paboTsI XUMHYECKON
HaIpaBJIEHHOCTH, 00padaThIBaTh U HHTEPIPETUPOBATH TOJTYyYCHHBIC
pe3ysibTaThl C  HMCHOJIB30BAaHUEM  TEOPETHUYECKUX 3HAHUW U
MPAKTUYECKUX HABBIKOB PEIICHUS MaTeMAaTHUYECKUX M (HU3UIECKUX
3anay (I[1K-4);
-CIIOCOOHOCTBIO TIPENICTABIISATh PE3YJIbTaThl CBOCH pabOTHI B
YCTHOH M THChbMEHHOW (opMe B COOTBETCTBHM C HOpPMaMH U
MIpaBWJIaMH, IPUHATHIMU B TpodeccroHanbHoM coobuiecTse (IT1K-6);
3aureno (¢ | O6yuarouruiics nposiBisiet komnereniuu OIIK-1; OIIK-2; OIIK-3
36-61 npouenypoit | OITK-4 OIIK-6, 1o He B TOTHOM 00beMe BXOIAIIUX B UX COCTAB
caayu neiictuii. OOyJaronuiicss MOXKET JOMYCTUTh HEKOTOPBhIE HETOYHOCTH,

IIpunoxenne 3
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3ayeTa) HerpyObIe OIMOKH, 3aTPYIHATHCS B H3JI0KCHUN MaTepHalia, HO MPaBUIBHO
OTBEYATh Ha 33/1aBacMble €My BOMPOCHL.
MmeHee 36
6aa He 3auteHo | Kommerennmu He chopMHUpOBaHEI

«3aumeno) BBICTABISCTCSA 06yqafomeMyc;1,

IIPOACMOHCTPHUPOBABIIEMY IIOJHOC, BCCCTOPOHHEC, OCO3HAaHHOC IIPpaBUIJIIBHOC 3HAHHC

OPOrpaMMHOTO MaTepuaja ¥ H3JI0KUBIIEMY OTBET JIOTMYHO, TPaMOTHO, yOEOMTeNbHO, TOTOBOIO K JajbHEWHIEMy HpOQecCHOHATEHOMY

COBCPIUICHCTBOBAHUIO.

HpI/I OTBETC 06yan0u11/1171051 MOKCT NOIMMYCTUTb HCKOTOPBLIC HCTOYHOCTH, Her}I6I)IC OHII/I6KI/I, 3aTPyAHATHECA B CaMOCTOATCIBHOM M3JIOKCHHUHN
Marcpurajia, HO IMPABUJIBHO OTBCYATL Ha 3aJaBaCMbIC €CMY BOIIPOCHI, B PC3YyJIbTATC HABOAAIIUMX BOIIPOCOB C IMOMOMIBIO MPCHIOAABATCIIA HCIIPABIIATH

AONIYIICHHBIC OIIMOKU ¥ HETOYHOCTH.

«He 3aumeno» moxer ObITh BBICTaBICHO OOydaromeMmycs, OOHapy>KHBIIEMY HEIOJIHOE, HEOCO3HAaHHOE 3HAaHHWE Y4eOHO-IIPOrPaMMHOTO
MaTepuaia, JOoIycKaroleMy IpyOble OomMOKH, HECIIOCOOHOMY CaMOCTOSITENIBHO M3JIOXKHUTh OTBET Ha BOIIPOC, OTBEYAIOIIEMY HENpPaBUIbHO WU HE
JaloIIeMy OTBET Ha 3aJaHHbIE BONPOCHL. J[eMOHCTpHUpYeMBbIH YpOBEHb 3HAHMW HE MOXXET OBITh NMPH3HAH JTOCTATOYHBIM ISl MPO(EeCCHOHATBLHOU

ACATCIIBHOCTH.
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IIpunoxenne 4
Kpurtepunu oneHKH KadecTBa 0CBOCHMS AUCHMILIMHBI «O01asi 1 HeOPraHU4ecKass XUMHS»
Onucanue noka3arteseil  KpUTepueB OLleHUBAHNS KOMIIETEHIMH HA PA3JIMYHBIX 3Tanax ux GopMupoBaHus
OcHOBHBIMU 3TanamMu (POPMHUPOBAHUS KOMIIETEHIMH IpPU M3YyYEHMH CTYAEHTaMM JUCLMIUIMHBI ABJISIOTCS IOCIEeN0BaTeIbHOE (POPMHUPOBAHUE
pe3yabTaToB OOy4eHUus Mo JUcHUIUIMHE. Pe3ynbraT arTectanuu oOydyaroluxcs Ha pa3IMYHbIX 3Tanax (pOpMHUPOBAHUS KOMIETEHIMH MOKa3bIBACT
YPOBEHb OCBOEHMSI KOMIETEHIIUI 00y4atoLMMHUCS.

Kon PE3VYJIBTAT KPUTEPUU N ITOKA3ATEJIM OHEHUBAHUA PE3YJIbTATA OBYUEHUSA
KOMMNeTeHIUH OBYUYEHUS CooTBeTcTBHE YPOBHEil OCBOeHMEe KOMIETEHUMM INIAHMPYeMbIM pe3yJbTaTaM O00y4YeHHsl U KPHUTEPHsIM MX
mo JUCHUIIJINHE OLICHKH
(MonyJiro) KOMIIeTeHUI U NOPOrOBbIH 0a30BbIi NPOJABUHYTBII
He copmMupoBaHa
HiKaJia 1mo Tpazmunmmoﬁ NATHOAJLUILHOM cHcTEeMe
HENOMYCK | HEYI0BJIETBOPUTEJILHO | YIOBJIETBOPHUTETHHO | XOpOouIo OTJIHYHO
IIKAJIA 10 0aJJIbHO-Pei THHIOBOIi cHcTeMe
0-35 36 —60 61 —80 81-90 91 -100
OIIK-1. 3Harh: He 3naer 3naer ® CMOCOOCH | 3HaeT | CIMOCOOCH | 3HaeT W CMOCOOCH | 3HaeT W cMOCOOGH
Crniocoben “METObI aHaAJIM3UPOBATH " | aHAJIM3UPOBATH " | aHAJTU3UPOBATH " | aHAJIU3UPOBATH Hu
aHamu3upoBaTh | [WIAHHPOBAHN UHTEPIPETUPOBATH UHTEPIPETUPOBATE | HUHTEPIPETUPOBATH UHTEPIPETUPOBATH
u SKCHCpUMCHTA, . pe3yIbTaThl, HO | PE3yJILTaThI PE3yIbTaThI pe3yIbTaThl
uHTepHpeTnpo | TOCTPOCHIA MOACICH JIOIyCKAeT HETOYHOCTH | DKCTIEPUMEHTA,  HO | OKCTIEPHMEHTa.  3HaeT | XMMHYECKHX
H3y4aeMbIX 00BEKTOB
BaTb npu IUTAHUPOBAHWH | TOITYyCKaeT 3aKOHOMEPHOCTH 3KCIICPUMCHTOB,
pe3yabTaThI ~MCTOJIBI OKCIICPpUMCHTA, HETOYHOCTH B | IPOTCKAHUA XHUMHWYCCKUX Ha6HIOZ[eHHﬁ u
N — CUCTEMATH3allul U omMOKH TpU aHaIn3e pacuerax CBOMCTB | IPOLIECCOB C Y4acTHEM I/ISMepeHl/If/'I.
KCIIEPHMEHTO aHaJIn3a u CHCTEMATH3AllUH | BELIECTB. BEIIECTB PasIMYHOM | 3paer  3akoHOMeEpHOCTH
B, HAOJIFOJEH U pe3yJIbTaTOB PesylIbTaToB HPHUPOJIBL, HO NOIYCKACT | nporekanuss XMMHUYECKUX
1 M3MepeHHT XUMHUYECKOTO IKCIIEPUMEHTA. OTIETBHBIC  HETOYHOCTH | noneccop, criocoBbi X
JKCIIEPUMEHTA, npu uxX GOpMyJIHPOBKE U PUMEHEHUSI npu
HaOIIOICHUH, OLCHKC YCTOBHH | perennn  mpakTHUecKuX
U3MEpEHUI, a TakKe TIPUMCHUMOCTI  — STHX | 33712 B o0sactu
pE3yIbTATOB 3aKOHOMEDHOCTEH  NPH | ¢vynameHTaTBHO -
pacyeta  CBOWCTB PCUWICHUM  KOHKPETHBIX | yippricanHoit xumuu
XAMHYECKHX 3a/1a4.
BEILIECTB u
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MaTepUaJIoB.

YMmers: He ymeer | He ymeer Ymeer pewats | YMmeeT 00OCHOBHIBATh | YMeeT KPUTHYECKH
-TUTaHUPOBATh MHTEPIPETUPOBATH yaeOHbIe 3a7aydl, | BBIOOp CPEACTB PELICHUS | aHAIM3UPOBATh
3KCTIEPUMEHT Ha pe3ynbTaThl UMUTHPYIOIINE KOHKPETHBIX 3aja4 | pe3yabTaTbl  OTJENbHBIX
OCHOBE aHaIN3a OTHOCHUTEIIEHO peanbHble  CHUTyaluu | MpodeCCHOHAIbHOU 3TaIoB Hay4YHBIX 51
JUTEPaATyPHBIX MIPOCTBIX XUMUYECKHUX | U3 npaktuku HUP JEATEIBHOCTH Ha OCHOBE | HAyYHO-TEXHOJOTHUYECKUX
JTAaHHBIX, MIPOLIECCOB C TEOPETHUECKUX UCCIIEIOBAHUHN Ha
aHAJIM3UPOBATh U HCIOJIb30BaHUEM NpeCTaBIeHUI MpeIMeT UX COOTBETCTBUS
0000mmaTh 00IINX TpeCTaBICHUI TPAIUITUOHHBIX M HOBBIX | TEOPETUYCCKUM
pe3yNbTaThl 1 3aKOHOMEPHOCTEH, pa3aenoB XUMUU MIPEJICTaBICHUAM
3KCTIEPUMEHTA, M3y4aeMbIX B paMKax XUMHUYECKOH HayKH;
(hopMyaHpOBaTH 0a30BBIX XUMHUYECKHX yMeeT MPOBOJUTH MIOUCK B
BBIBO/JIBI JUCIUIUINH, YMEET MATEHTHBIX 0a3ax TaHHBIX
-MHTEPIPETHPOBATh pelaTh TUIOBbIE

pE3yNIBTaThI 3a1a4u U3 0a30BbIX

COOCTBEHHBIX KypCOB XUMHHU

3KCTIEPUMEHTOB U

pacueTHo-

TEOPETUYECKUX PadoT

C UCTIOJIb30BaHUEM

TEOPETHYECKHUX OCHOB

TpaZuLUOHHBIX U

HOBBIX pa3elioB

XUMHH

Bnaners: He He Bnaneer HaBelkaMu | Biaaeetr HaBbIKaMu Bnaneer HaBrikaMu CriocoOeH mpoBecTH
-HaBBIKAMH BIIa/IEET BOCTIPOM3BEACHHUS aHaJIN3a HAy4HO- aHaJIN3a HAy4HO- aHaJIN3 HAy4HO-
TUTAHUPOBAHUS, OCBOCHHOTO YI€OHOTO | TEXHHUIECKOM TEXHUYECKOH TEXHUYECKOUN

00001IeHNS MaTepuaia o WHPOPMAITUH TT0 nHpOpPMAIIUH 110 00IKM | HHGQOpPMAIHK IO OOIIUM
pE3yJIbTaTOB OCHOBHBIM o0mmM pazzaenam pazzenaM XHUMHUH, HO pazzenaM XUMHHU U
aHaJIn3a XUMHYECKHM XHUMHH, HO JIOTTyCKaeT HETOUHOCTH TPaMOTHO

JTUTEepaTyPHBIX JTUCIUTTIHAM WCIIBITHIBAET MIPU UHTEPIIPETALNU WHTEPIPETHPOBATH
JTaHHBIX, 3aTPYJHEHMS [IPU UX | OTAEIBHBIX PE3YJIBTATOB | PE3YJIBTAThl OTJAEIBHBIX
COOCTBEHHBIX MIPUMEHEHUH K pabot B 3TanoB padoT ¢
SKCTIEPUMEHTATBHBIX PEIICHUIO PeaTbHBIX npodeccHoHANEHON MIPUBJICYCHNEM CBEICHUI
Y pac4yeTHO- 3a1aq cdepe esTeTbHOCTH U3 TPATUIIOHHBIX U

TCOPCTUIYCCKUX pa60T

HOBBIX Pa3aciioB XUMUU
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XAMHUYECKON
HaAPaBIEHHOCTH
OI1K-2. 3HaTh: He 3naer | He 3naer oOuue 3HaeT O MeTonax | 3Haer CTaHAApTHBIC | 3HAET HECTAaHAAPTHHIC
Crocoben -OCHOBHBIE  TIpaBUia npaBuiIa 0€30MacHOTO | TIAHUPOBAHUS METOIIbI  TUTAHUPOBAHUSI | METOJIbI IJIAHUPOBAHUS
IIPOBOIHTH C MIPOBEICHUS oOpareHus ¢ JKCIIEPUMEHTA, 0 | DKCTIEPHMEHTA, UMEeT | IKCIIEPUMEHTa
cobmoeHem | XAMHUECKOro peakTUBaMHu U CYIIECTBYIOIINX obmiee mpencraBieHne o | imeeT mpencraBieHue o
HOPM TEXHHKH 3KCIIepUMEHTa c Croco0BI MeToJ1axX CYIECTBYIOUIX METOLaX (heHOMEHONIOTHYECKUX |
6030 ACHOCTI coOJfoIeHreM  HOPM MIpPEJICTaBICHUS MOJICTTHPOBAHHS MOJIETTUPOBAHUS CBOMCTB | MaTeMaTHUECKUX MOZEIISX
. TEXHUKH pE3yIIbTaTOB CBOWCTB (SIBJICHWM) H | (SIBJICHHIA) u Ux | B XUMUH u
XUMIICCKIH 0e3o0macHoCTH, 9KCIIEPUMEHTA. WX  HCIIOJIb30BAaHUM | MCIIOJIb30BaHUU NpY | MaTepuaOBEICHNH,
OKCICPUMEHT, | pxioyas CUHTE3, 3HaeT OCHOBHBIE Opd  HUHTEPHpPETAlUH | HHTEPIPETAUH NpeACTaBISICT
BKJIIO4as aHanms, U3yUYCHHE MIPUEMBI U METOJIBI IKCIICPUMEHTANTBHBIX | SKCIICPUMEHTATBHBIX BO3MOXXHOCTh 170
CHHTCS, CTPYKTYpBI U CBOMCTB MIPOBEICHUA JaHHBIX. JIaHHBIX HCITOJIb30BaHUSA npu
aHanus, BCIICCTB u 9KCIIEPUMEHTA. UHTEPIPETAIUU
U3yYeHUE MaTepuaioB, AKCIIEPUMEHTAITBHBIX
CTPYKTYpPEL U HUCCICIOBAHNEC JaHHBIX
CBOMCTB MpOIIECCOB € HX
BEIIECTB U ydacTiem
MaTepuaios, Ymers: He ymeer | He ymeer npoBoauTh YMeer m1aHupoBaTh YMeeT m1aHupoBaTh YMeer  caMOCTOSITENBHO
pcenenopanue | “CHHTE3HPOBATH omwo-um OTJIeNbHBIE JTAIIBI OCHOBHBIC JTaITbI IUTAHUPOBATh ~ OCHOBHBIC
HIPOLIECCOB ¢ BEIEeCTBA U JIBYXCTaIMHHBIN SKCIIEPUMEHTAIBHBIX | SKCIIEPUMEHTAIBHBIX 3TaIbl
MAaTepHAbl Pa3HOH CUHTE3 110 paboT ¢ yaeTom paboT ¢ yaerom JKCIIEPUMEHTAIBHBIX
HUX y4acTHEM TPUPOIBL © npeaiaracMou pEeKOMeHJauui pEeKOMeHTauui paboT Ha OCHOBe aHaIHM3a
HCIIONE30BAHNEM METOJIMKE C BBIXOIOM | CIIELMAICTa Oonee crenuaicTa Oonee JUTEpPaTYPHBIX IAHHBIX O
IEJIEBOTO TIPOIYKTa BBICOKOH BBICOKOW KBaJTM(PHUKAINK, | pe3ylbTaTax  H3y4YeHHS
MMCIOTITXCH menee 50% ot KBaTM(DMKALINU, YMEET | YMEET BBISBIISTh YACTHBIC | aHAJIOTHYHBIX OOBEKTOB,
METOINK, 3asgBJIEHHOTO B CaMOCTOSITETTFHO 3aKOHOMEPHOCTH Ha yMEET CTPOHTH THUIIOBbIC
~IPOTHOSHPOBATE METOJIUKE; aHATTN3 pacmrdpoBEIBaTh OCHOBE aHaJN3a MOJEIH JUISl  ONMHUCAHHA
PasBUTHC I OLCHKY MOJYYEHHOTO MoJIy4aeMble COBOKYITHOCTH AKCIIEPUMEHTAIBHBIX
aBAPHIHBIX CHTyalni BEIIEeCTBA OJTHUM U3 IKCIIEPUMEHTANIbHBIE | TIOJTYYEeHHBIX JTAHHBIX u
C O3HIHNH CTaHIaPTHBIX JTAHHBIC U JKCIIEPUMEHTATBHBIX MPOTHO3UPOBAHUS
MCTOZIOIOTH pHCKa. METO/I0B, JOITYCKAET COIIOCTABIIATH UX C JAHHBIX U SIBIGHHA U CBOWCTB,
OTJIENIbHEIE OINOKU JTUTEpPATyPHBIMU (hopMyIMpOBaTH YaCTHBIC | JENIATh 000CHOBaHHBIE
pu 0(pOPMIICHUH JTAHHBIMHU BBIBOJIBI BBIBOJIbI O MPUMEHUMOCTH

MPOTOKOJIA

MOIEN K IIOCTaBJICHHOMH
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JKCIIEPUMEHTA 3a7a4e
Baanern: He He Bnageer 6a3oBeiMu | Brageet 6a30BbIMHU Braaneer BrnaneeTr naBpIKaMu
-MEeTOoIaMU BJIaJICET HaBBIKAMH CHHTE3a, HaBBIKAMH OTrpaHUYCHHBIMHU TUTAHUPOBAHUS THIIOBOTO
IPOBEICHUS UACHTU(DUKALIUN U TUTAHUPOBAHUS U HaBBIKAMH 3KCIICPUMEHTA, aHAJIN3a H
CTaHIAPTHBIX W3YYEHUS CBOWCTB aHanM3a pe3yabTaToB | IJIAHUPOBAHMSA, aHAIM3a | 00O0OIIEHUS ero
oneparyy s HECIIOKHBIX BEICCTB THIIOBOTO 1 pe3yIbTATOB THIIOBOTO | PE3YNIHTATOB
oTIpeIeNenHs JKCIIEPUMEHTA 3KCIIEPUMEHTA
XUMHYECKOTO u
¢dazoBoro  cocrasa
BEILECTB u
MaTEPUAIIOB HA UX
OCHOBE.
OIIK-3. 3HaThb: He 3naer He 3maer ocHoBHBIE | 3HaeT OCHOBHEIE | 3HaeT OCHOBHEIE | 3HaeT OCHOBHEIC
Criocoben - TEOPETUYECKUE U c110co0BI CIIOCOOBI CIIOCOOBI MPUMEHEHUS | cIOCOObl  IPUMEHEHUs
MPUMEHSTh [IOJIyOMIINPUYECKHE NIPUMEHEHUS NIPUMEHEHUS pacueTHo- pacueTHo-
pacyeTHo- MOJIENIH TIPH pacdeTHO- pacdeTHO- TEOPETUUECKUX TEOPETUUECKHX
TEOpeTHYECKre | PCIICHUH 3a1a4 TEOPETUUYECKUX TEOPETUYECKUX METOAOB MU U3YYEHHUs | METOLOB I U3Y4YEHUS
METO/IbI NI | XUMUAYECKOM METOHAOB JUISL | METOJIOB JUISL | CBOMCTB  BEIIECTB M | CBOMCTB  BCIISCTB H
W3y4ECHUS HAIPaBJIIEHHOCTU W3y4YEeHUs]  CBOWCTB | U3yYEHHUsI CBOWCTB | MPOLIECCOB C HX | IPOLIECCOB C Ux
CBOMCTB BEIIECTB. BEILICCTB. YYaCTHEM. y4aCTHEM C
BEIIECTB u HCII0JIb30BAHUEM
IPOLECCOB € COBPEMEHHOM
AX y4YaCTHEM C BBIYHMCIIMTEILHOMU
HUCIOJb30BAHUE TEXHUKH.
M
COBPEMEHHOU Ymers: He ymeer | Ymeer B 0bwem YMeeT npuMeHsITh YmeeT MPUMEHSTH YMeeT B 0JIHON Mepe
BBIYUCIIUTEILH -UCIIOJIB30BAaTh HUCITIOJIB30BATh pacyeTHoO- pacyeTHo- HUCIIOJIB30BaATH
OM TEXHUKHU CTaHJapTHOC CTaHJapTHOE TCOPETUYCCKHUEC TCOPETUYCCKHE METOIbI | CTAHAAPTHOC
MPOTrPaMMHOE IpOrpaMMHOE METOJIBI IS JUTSL U3yUEHHsI CBOMCTB | TIPOTPaMMHOE
obecrnievueHue mpu obecrnieueHue mpu W3y4YEeHUS CBOMCTB BEIIECTB M IPOLIECCOB ¢ | OOECTIeYeHHne Mpu
PEIICHUHA 3a1a4 pPEIICHUN BEIIIECTB. HX YYaCTHEM. PEIICHNH 3aaa4
XUMHYECKOUN OrPaHUYEHHOI'O XUMHYECKOU
HAIIPABJIEHHOCTH Kpyra 3aaa4 HAIIPABIEHHOCTH
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XUMHYECKON
HaIIPaBJICHHOCTU
Baanern: He He Bnageer B mosHoi | Brnageer HexkoTopbiMu | Bnaneer xopoio | Birageer B momaHOW Mepe
-OCHOBHBIMU BIIaZIceT mepe HaBbIKAMHU | METOJAMH DPELICHUs | METOLAMHU peLIeHHs | METOaMH peLeHus
METOAAMHU PEIIEHUS paboTsI C|3aga4 XMMHUYECKOW | 3a1a4 XUMHYECKOH | 3a11a4 XUMHYECKON
3a/1a4 XUMUYECKOI HpOrpaMMHBIM HAIIpaBIIEHHOCTH C | HaIPaBJIECHHOCTHU C | HAIIpaBJIEHHOCTH c
HAIPABIEHHOCTH C obecreueHUeM  IIPH | ycronb30BaHuEM WCTI0JIb30BaHUEM HCTI0JIb30BAaHUEM
HCIIOJIb30BaHUEM PpasiMYHBIX pacieTax | crerualu3upOBaHH | CHEIUAIIM3UPOBAHHOTO | CIIEHUATU3UPOBAHHOTO
CIIEIUAIN3UPOBaHH XUMHYCCKOU Oro IIPOrpaMMHOIO | IPOrpaMMHOI0 HIpOrpaMMHOI0
Or'0 IPOTPAMMHOTO HallpaBJICHHOCTH obecrieueHus obecrnieueHus obecrnieueHus
obecrieueHus
OIIK-4. 3uarTe: He 3naer | He 3HaeT OCHOBHBIX 3HAeT HE B MOJHOM 3HaeT XOpoIIo MPUEMBbI | 3HAET B IIOJHOM MeEpE
Cnocoben -CIIOCOOBI IIPUEMOB Mepe CIIoCO0bI IJIAaHUPOBAHKUE pabOTHl | IPUEMBI IIJITAHUPOBAHUS
ILUIAHUPOBATH HMHTEpHIpeTalu HHTCpIIpCTallun HMHTCpIpETaliu XUMHUUYECKOUN 3KCIICpUMCHTA
pa60Tr,1 PE3yIbTaTOB PE3YyJIbTaTOB PE3yIIbTaTOB HAaIIPaBJIEHHOCTH, XUMHUYECKOU
XUMHUYECKOM XUMHUYECKHUX XHUMHYCCKHUX XUMHUYECCKHUX crocoObl 00pabOTKU 1 | HAIPABJICHHOCTH,
HANPaBJIEHHOCT | HAOIIOJEHHH ¢ HaOJII0IeHUI HaOIIOICHU I HWHTEPIIPETAIAH crocoObl 00paboOTKH 1
H, 00pabaTsl- UCTIONIE30BAHNCM OJTyYEHHBIX UHTEPIIPETAIINN
BaThb U (1)I/I3I/IIIGCKI/IX PE3yabTaTOB. MMOJIYYCHHBIX
HHTEPIPETUPO | 3aKOHOB U pe3yIabTaTOB C
BaTh NPEICTABIICHUN HCTIOJIb30BAaHUEM
MOJIyYEHHBIE TEOPETUUYECKUX 3HAHUU
pe3yabTaThl C Y IPaAKTUYECKUX
HUCTIOJIB30BAHUE HaBBIKOB PELICHUS
M MaTEMaTUIECKUX U
TEOPETUUYECKUX dbusznyeckux 3aaad.
3HAHWUH " Ymersn: He ymeer | YMeer nuiib 4acTUYHO | YMEET NPU NOMOLIU YMeeT caMOCTOATENBHO YMeer B IONHOU Mepe
npakTuueckux | -00pabaThBaTh o0pabaThIBaTh KOJIJIET o0OpabaThIBaTh CaMOCTOSTEIBHO
HABLIKOB SKCIEPUMEHTAIIBHBI SKCIIEpHMEHTabHBIE | 00padaThIBaTh SKCIEPUMEHTAIILHbIE o0pabaTbIBaTh
penieHus € JTaHHBIC JaHHBIE XUMHYECKOM | OKCIIEPUMEHTANIBHBI | TaHHBIE XMMHYECKON OKCIIEpPUMECHTAJIBHBIE
MareMaTuueck | XUMHYECKOU HamnpaBJI€HHOCTH C € JaHHBIC HaIpaBJICHHOCTH C JAHHBIE XMMHUYECKON
UX u HaIpaBJIICHHOCTH C HCIOJB30BaAHUEM XUMHUYECKOU HCIIOJIL30BAHUEM HAIIPaBJICHHOCTH C
HUCMOJIb30BAHUEM CTaHAAPTHBIX HaIlPpaBJICHHOCTH C CTaHIAPTHBIX HUCIOJIb30BAHNEM
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buznuecKux CTaHJAPTHBIX crmoco6oB HCIOJb30BAHUEM CII0c000B CTaH/IaPTHBIX CITIOCOOOB
3a7a4 croco0oB annpoKCUMaluu CTaHIAPTHBIX anmnpoKCcCuManuu anmpoKCUManuu
anmnpoKCUMaIun YHUCJICHHBIX CII0C000B YMCIICHHBIX YMCIICHHBIX
YHCIECHHBIX XapaKTEPUCTHUK. arnmnpoKCcUManuu XapaKTEpUCTHUK. XapaKTEepUCTHUK.
XapaKTEPUCTHUK. YHUCJICHHBIX
XapaKkTEPUCTHUK.
Baagers: He He Bmageer 6a3zoBeiMu | Biameer gacTudHO Bnaneer xopoio Bnaneer B nonHoi#l Mepe
-0a30BBIMH BIIaJIcCT 3HaHUSAMHU B 00JaCTH | 0a30BBEIMHU 0a30BBIMH 3HAHHMSIMHU B | 0a30BBIMU 3HAHUSIMU B
3HAHUSIMU B MaTE€MaTUKH 3HAHUSIMU B 001acTH MaTeMaTHKH U | 00JIaCTH MaTEMAaTHKU U
obnactu obnactu (bu3ukn npu bu3MKY TIpU
MaTEMaTUKH Hu MaTEMaTUKU U MJIAaHUPOBAHUH PabOT MJIAaHUPOBAHUH pPabOT
bu3uKn npu (bu3UKY TpU XHUMHUYECKOU XHUMHYCCKOH
IUIAHUPOBAHUHA IUIAHUPOBAHUHA HAIPABIEHHOCTH HAIPaBJICHHOCTH;
paboT XUMHUYECKOMH paboT XUMHUYECKOU
HAIIPaBJICHHOCTH HAIPaBJICHHOCTH
OIIK-6. 3HATB: He 3naet He 3naet 3HaEeT ¢ ITIOMOIILIO 3HaeT XOpoIIo CIOCOObI | 3HAET B IIOJHOK MeEpE
Cnocoben -CIIOCO0BI CTaHJapTHBIE (POPMBI | KOJUIer CIIOCOOBI TpeACTaBICHUS CIOCOOBI
IIPEACTaBIATH MMPpEaACTaBJICHUA MNpEaACTaBJICHUA MNpEACTaBJICHUA pe3yJIbTaTOB pa60T],1 B MMPEACTaBJICHUA
pe3yabTaThl pe3yIbTaTOB pe3yabTaTOB pabOThl | pPe3yJIbTATOB BUJIEC OTUYETA MO pe3yabTaToOB pabOTHI B
cBoeH pa6()T},1 paﬁoTLI B BUJC B BUJC OTUCTA. pa6OTLI B BUC CTaH;[apTHQI‘/'I (p()pMe B BHUJIC OTUECTA I10
B YCTHOM 1 oT4YeTa 10 oTYeTa 110 COOTBETCTBHMH C HOPMaMu | CTaHAApTHOU hopme B
OHUChbMEHHOM CTaHaapTHOU (opme CTaHAapTHOU (opme | U NpaBUIaMH, COOTBETCTBHH C HOPMaMH
q)OpMe B B COOTBECTCTBUMU C B COOTBECTCTBUH C NPUHATBIMUA B U MpaBUJIaMU, IPUHATBIMHA
COOTBETCTBUM | HOPMaMH H HOpMaMH U npoeccnoHaaTbHOM B IIPO(heCCHOHAITBHOM
¢ HOpMaMH 1 MpaBHUIIAMH, MpaBHUIIAMH, coo0miecTse coo01ecTBe
NpaBHIAME, MPUHATHIMH B MPUHSATHIMH B
IIPHESATENG B npodeccruoHaTEHOM mpohecCUOHaTBLHOM
COO0IIECTBE C000IIeCTBE
npogeccronan YMeTh: He ymeer | Ymeer auib VYMeer ¢ noMOIIbI0 VYMeer caMOCTOSITEILHO YMeer B OTHOU Mepe
bHOM -IIPENCTABIATH YaCcTHYHO, KoJIIer TPEACTaBIATh CaMOCTOSTEIIBHO
coobimecTse pe3yJbTaThl paboThI HCIBITRIBACT OpeaCTaBIIATh pe3yabTaThl paboThI B OpeaCTaBIIATh
B BHJIE€ TE3UCOB 3aTPpyAHCHUA TIpH pe3yNbTaThl paboThl | BHIE TE3WCOB MOKIana | PE3YIbTaThl pabOTHI B
JIOKJIaja Ha OpeaCTaBJICHUN B BUJIC TE3HUCOB Ha PYCCKOM SI3BIKE B BUJ€E TE3UCOB JIOKJIaga
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PYCCKOM $SI3bIKE B

pe3yIbTaTOB pabOThI

JOKJIaga Ha

COOTBCTCTBHHU C

Ha PYCCKOM SI3bIKE B

COOTBETCTBUMU C B BUJIE TE3UCOB PYCCKOM SI3BIKE B HOpMaMU U COOTBETCTBUHU C
HOpMaMHt U JIOKJIaJa HA PYCCKOM | COOTBETCTBHHU C MPaBUJIAMHU, HOpPMaMH U IIPaBUJIaMH,
[paBUIaMHU, SI3BIKE B HOpMaMH U NPUHATHIMU B MPUHATBIMU B
NPUHATHIMU B COOTBETCTBUM C MpaBUIIAMH, XUMHUYECKOM XUMHUYECKOM
XUMHUYECKOM HOpMaMU U MPUHATHIMU B coo0IIeCTBE CO00IIECTBE
coo01ecTBe IIpaBWJIaMU, XUMHUYECKOM

MPUHATHIMU B coo0IIeCTBE

XUMHUYECKOM

€c0o001IeCTBE
Baaners: He He Bnaneet HaBbikamMu | BianmeeT B 00mem Bnaneet xopoiuo Bnagneet B monHoit mepe
-HaBBIKAMH BIIajieeT MPE3EHTALNU T10 HaBBIKAMH HaBBIKaMU [IPE3CHTALIMN | HaBBIKaMU [IPE3CHTALIUU

NpEe3eHTAIUU 10
TeMe paboThI B
YCTHOU U
MUCBMEHHOH (opMe B
COOTBETCTBHH C
HOPMAaMH U
MIpaBUJIaMH,
MIPUHATHIMU B
npodeCcCHOHATEHOM
coo01IeCTBE

TeMe paboThI B
YCTHOH.

MpE3CHTALNH 10
TeMe paboThI B
YCTHOH U
MUCBMEHHOH (opMe B
COOTBETCTBUH C
HOpPMaMH U
MpaBUIaMH,
MIPUHATHIMH B
npodeCCHOHATEHOM
coo01IeCTBE

1o TeMe paboThHI B
YCTHOM U MUCbMEHHON
(hopMe B COOTBETCTBUU C
HOpMaMHU U IIpaBUIaMU,
IIPUHATBIMU B
npodeccrnoHaIBHOM
cooOrecTBe

1o TeMe paboThHI B
YCTHOM U MUCbMEHHOU
(hopmMe B COOTBETCTBHU C
HOpMaMHU U IIpaBUJIaMU,
IIPUHATBIMU B
npodeccnoHaIbHOM
cooOriecTBe







