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1 Hesapb 1 3a1a4M OCBOEHHUS TUCHHUILIMHBI.

[IporpaMma JIuCHMIUIMHBI cocTaBieHa Ha ocHoBe TpedoBanuit ®I'OC BIIO 1o
HanpasiieHnto noarotoBku 04.03.01 Xumms. IlpennasHavena s 6akaiaBpoB, 00YJarONTUXCS
o TmporpamMme «XUMHUSI OKpPYXKAroIIeH Cpeapl, XHMUYeCKas SKCIEepTH3a W HKOJIOTHYECKas
0€30I1aCHOCTbY.

Heab ocBoeHus nucuuiuivibl (Moayis): Llenbro 0CBOEHUS NMCHUILIMHEI SBIISIETCS
TEOpEeTUYECKasi ¥ MpaKTU4YecKas MOJArOTOBKA CTYEHTOB [0 OCHOBHBIM ((pyHAaMEHTaIbHBIM)
pazzenaM o01el 1 HeOpraHM4YEeCKON XUMHUHU C YI€TOM COBPEMEHHBIX TEHJICHIIUIN pa3BUTHS
XUMHUYECKON HAYKH, UTO 00€CIIeUnBaeT pelieHue 3a1a4d Oy aymen npodeccuonaabHOM
NeSITEIbHOCTH.

3agauu: 3aauaMy HEOPraHUUECKON XUMUU SIBIISIFOTCS] U3yUEHHE:
- COBPEMEHHBIX MIPE/ICTABICHUI O CTPOEHUH BEUIECTBA, O 3aBUCUMOCTH CTPOEHUS U CBOMCTB
BEIIECTB OT MOJIOKEHUS COCTABJISAIONINX UX JIeMeHTOB B [lepuoanueckoil cucreme u
XapakTepa XUMHYECKOW CBS3H;
- IPUPOJIbI XUMUYECKUX PEAKIUH, UCTIOIb3yEMbIX B IPOU3BOJICTBE XUMUUYECKUX BEIIECTB U
MaTepHUaIoB, KWHETUYECKOTO U TEPMOIUHAMHYECKOTO TIOIX00B K OMUCAHUIO XUMUYECKIX
MIPOLIECCOB C LIEIBI0 ONTUMU3AIMY YCIOBUI UX MPAKTUYECKOH peanusaiuy;
-BOKHEHUIINX CBOMCTB HEOPTaHUYECKUX COEAMHEHUI U 3aKOHOMEPHOCTEN UX U3MEHEHUS B
3aBUCHMOCTH OT TMOJIOKEHHSI COCTaBISIIOIIMX HMX 3yeMeHTOB B [lepmoanueckoin cucreme.

2 Mecto nucuumiinabl B cTtpykrype OOII BITO
JluctumnimHa OTHOCUTCS K 6a30Boi yacTu yueoHoro nukia — b1.6.11.01 moxynb «xumus»
Y OCHOBBIBAETCS HA 3HAHMSX, HABBIKAX U YMEHUSX, PUOOPETCHHBIX B PE3yIbTaTe OCBOCHUS
XUMUH, (PU3UKA U MAaTEMATHKHU B CPETHEH IIKOJIE. Y CIIEITHOMY OCBOCHUIO JTUCIIUILTHHBI
CONYTCTBYET MapajlieIbHOE H3yuyeHrne (GU3UKH U MAaTEMAaTHKH KaK 0a30BbIX
€CTECTBEHHOHAYYHBIX JTUCIUTIINH.
Nzydyenune nqucuuminabl «Heopranuueckass XuMus» Kak IPeaIIeCTBYIONMIECH COCTaBIIsCT
OCHOBY JAJIbHEHIIIETO OCBOCHHS CJICIYIOIINX JTUCIIUTUINH: « «DU3UYecKas U KOJIJIOUTHAS
XUMUS», K AHATTUTAYECKAS XUMUS.

3 TpeOoBaHus K pe3yJibTaTaM OCBOECHHUS COAEP:KAHUS AUCIUINIUHBI
3.1.27eMeHTHI 00IeKYIbTYPHO-NIPodeccuoHaNbHbIX KoMneTeHuni (OIIK),
(popMupyeMBbIX TaHHOH TUCUHMIIINHOM

[Ipyu u3yyeHnH TUCIUIUIMHBI OCOOBIN aKIIEHT CAeTaH Ha Pealln3alii0 KOMIIETEHTHOCTHOTO
MOAX0/1a, MPEyCMaTPUBAIOIIETO UCII0JIb30BaHKE B y4EOHOM MPOIECCE AKTUBHBIX U
WHTEPAKTUBHBIX (POPM MPOBEACHUS 3aHITHI (CEMUHAPOB B AUAJIOTOBOM PEKUME, JUCKYCCHIA,
KOMITBIOTEPHBIX CUMYIISALIUN, JETOBBIX M POJIEBBIX UTP, pa300p KOHKPETHBIX CUTYAIIUH,
MICUXOJOTUYECKUX TPEHUHTOB, TPYIIOBLIX JUCKYCCUI). Y IENbHBIN BEC 3aHATHI, TPOBOJUMBIX B
MHTEpaKTUBHOMU (hopme, cocTaBisieT 30% ayAUTOPHBIX 3aHATHIA.

IIpornecc u3yyeHus AMCUUILUIMHBI HApaBiIeH Ha (GOPMUPOBAHKE JIEMEHTOB CIIEIYIOLINX
koMmrereHuil B coorsercteun ¢ @I'OC BIIO n OOII BITO no nanHOMY HaItpaBJIeHHIO
MOJTOTOBKH (CMEUHUATBHOCTH): 001eKyaIbTYypHO-NIpodeccuonanbubIX (OIIK).

3.1.1. O6menpodeccuoHaIbHbIE KOMIETEHIIUH. VI3ydeHne TUCIUTUTMHBI
«Heopranndeckasi XuMus» MO3BOJIUT OBNAJETh chenyromumu Oo1enpodeccnoHaIbHbIMH
KOMITETEHITUSIMU:
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- CIOCOOHOCTHIO MCIIOJIL30BATh MOMYYEHHBIC 3HAHUS TEOPETHUECKUX OCHOB (PYHIaMEHTATIbHBIX
pa3aenoB HEOPraHUIECKOW XMMUU NpH perieHun npodeccuonanbubix 3aga4( OIIK-1);

- BJIaJICHUE HaBbIKAMU IIPOBECHUS XUMUYECKOTO IKCIIEPUMEHTA, OCHOBHBIMU CUHTETUUECKUMU
U QaHAIUTUYECKUMU METOJAMM IOJIy4YEHUS U UCCIEA0BAHNS XMMHUECKUX BEILIECTB U PEAKLIUM
(OIIK-2);

-BJIaJICHUE 3HAHUEM HOPM TEXHHMKH 0€30M1aCHOCTU U YMEHHUEM PEaIn30BaTh UX B 1a00PATOPHBIX
u TexHosornyeckux ycnosusx (OIIK-6);

3.1.2. Ilpodeccuonanbunie komnerenuuu (IK)

W3yueHne qUCIUIUIMHBI TO3BOJIHUT OBJIAAETH CIEAYIOIIUMH MPO(eCCHOHATBHBIMA
KOMIIETEHIUSMH:
- CocoOHOCTBIO BBIMOJHATH CTaHAAPTHBIE ONlepaluu no npeaiaraeMbiM Metoaukam (11K 1);
-CIIOCOOHOCTBIO MCIOIb30BaTh 3HAHUS O CTPOCHHUM BEILECTBA, IPUPOIE XUMHUECKOH CBSI3U B
Pa3IMYHBIX KJIACCAX XUMHYECKUX COCUHEHUN JUIsl IOHUMAHMs CBOMCTB MaTEPUAIIOB U
MEXaHHU3Ma XUMHUYECKHX IIPOLIECCOB, MPOTEKAONINX B okpyxatomem mupe (I1K-3);
-CIIOCOOHOCTHIO MPUMEHSATh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHS XMMHUYECKON HAYKU MIPH aHaIu3e Mody4eHHbIX pe3yabTaToB (I1K-4);

-BJIaJICHUE METOJaMH 0€30IMacHOTO OOPAIEHUS ¢ XUMHUYECKUMHU MaTepruajaMu ¢ yIETOM UX
¢buzndeckux u xumuueckux cBoucts (I1K- 7).

3.2.Pe3yabTaThl 00pazoBaHusi, GopMHUpPyeMOro JaHHOH IMCUMILINHON
3.2.1.B pe3yabTaTe 0CBOCHHS IMCHUIIMHBI 00YYAIOIIUICS T0JI2KEH 3HATD

-OCHOBBI COBPEMEHHBIX TEOPHUIl B 00JIaCTH HEOPTraHWMYECKONW XUMHH M CIIOCOOBI MX MPHUMEHEHUS
IUTSL PEIICHUST TEOPETUIECKUX U MTPAKTUYECKHX 32/1a9 B JIFOOBIX 00JIACTSIX XUMUH,

-OCHOBHBIC TTOHATHUS ¥ 3aKOHBI XUMUH, TEPMUHOJIOTHIO U HOMEHKIJIATYPY BaKHEHIIINX
XAMUYECKUAX COCTUHCHHIA;

- COBPEMEHHBIE MPEIICTABIICHHS O CTPOSHHH aTOMOB, MOJICKYJI M BEIIIECTB B Pa3IHYHBIX
arperaTHhIX COCTOSIHUSX;

- IPUPOJTY ¥ TUITBI XUMHYECKOU CBSI3H;

- METOJIOJIOTHIO MIPUMEHEHHSI TEPMOIMHAMHYECKOTO U KHHETUIECKOTO MOIX0JI0B K OIMCAHHIO
XUMHUYECKHX TPOIIECCOB;

- CIieU(UKY CTPOCHUS ¥ CBOMCTBA KOOPIUHAIIMOHHBIX COCAMHEHUIA,

-XapaKTEPUCTHKY DIIEMEHTOB U X BOKHEHIITUX COCTNHEHHIA,

- 3aKOHOMEPHOCTH U3MEHEHHSI (PU3MKO-XUMHUYECKUX CBOMCTB MPOCTHIX M CII0KHBIX BEIIECTB B
3aBHCHUMOCTH OT ITOJIO’KEHHSI COCTABIISIOIINX UX JIeMEHTOB B [lepuouueckoii cucreme;

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

3.2.2.B pe3yabTaTe OCBOCHUS JUCHUILIMHBI 00YYAKOIIUICS J0JIKEH YMETh:
-CaMOCTOSITENIbHO CTaBUTh 3a/1a4y MCCIIEJOBAHNS B XUMHUECKUX CHCTEMaxX, BHIOMpATh
ONTUMAJIbHBIE IIYTH U METO/bI pellIeH!s M0J00HBIX 33]Jau KaK HKCIIEPUMEHTAIbHBIX, TaK U
TEOPETUYECKUX;
-00Cy)KJaTh pe3yNbTaThl UCCIET0BAHUHI, OPUEHTUPOBATHCSA B COBPEMEHHOI! IUTEeparype 1o
HEOPraHMYECKON XMMUH, BECTH HAyYHYIO TUCKYCCHIO IO BOIIPOCAaM HEOPTaHUYECKOW XUMUH.
paboTaTh ¢ XMMUYECKMMH PEAKTHBAMU, PACTBOPUTENIMH, Ta00PATOPHBIM XUMHUYECKHM
obopynoBaHueMm;
- IPOU3BO/IUTH PACUETHI, CBA3aHHBIE: C IPUTOTOBICHUEM PAaCTBOPOB 3aJJaHHON KOHIIEHTPALUH,
ONPEJEIIEHUEM TEPMOINHAMUYECKUX U KNHETUYECKUX XapaKTEPUCTUK XMMUYECKHUX IPOLECCOB,
OTIpeIeIeHNEM CTeXHOMETPUH XUMUYECKUX PEAKIIMiA, OllpeIeSieHUeM YCIOBUNA 00pa30BaHUs
0CAaJIKOB TPYZIHOPACTBOPUMBIX BEILECTB U 1Ip.;
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- HCTIOJIB30BATh MPUHIIHI IEPUOANYHOCTH U leproauueckyro cuctemMy Ui IpeAcKa3aHus
CBOMCTBA MPOCTBIX U CIOKHBIX XUMHUYECKUX COSAMHEHUI 1 3aKOHOMEPHOCTEH B X H3MEHEHUH;
- IPOBOJIUTH MPOCTON y4eOHO-HUCCIIEI0BATENILCKUIN SKCIIEPUMEHT Ha OCHOBE BJIa/ICHHS
OCHOBHBIMH IIPHEMaMH TEXHUKU PaboT B 1aOOpaTOpuH;

- MPOM3BOAUTH OLEHKY TOTPEUIHOCTEN PE3yJIbTaTOB (PU3UKO-XUMUYECKOTO IKCIIEPUMEHTA,

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

3.2.3.B pe3yabTaTe 0CBOCHUS JUCHUIIMHBI 00y4AIOUIUIICS T10/IKEH BJIAIETh:
-OCHOBHBIMH IIPUEMaMH MPOBEACHUS (PU3NKO-XUMHUYECKIX H3MEPEHHIA;
-METOJIaMH KOPPEKTHOM OLIEHKU MTOTPEIIHOCTEN MPHU ITPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;
- TCOPCTUYCCKMMU MCTOJaMH OITMCAHU CBOMCTB IMPOCTBIX M CJIOKHBIX BCHICCTB HA OCHOBC
QJICKTPOHHOI'O CTPOCHHA UX aTOMOB U ITIOJIOKCHUA B HepHOHquCKOﬁ CUCTEMEC XUMHNYCCKUX
AIIEMEHTOB;
- OKCIICPUMCHTAJIBbHBIMH MCTOAaMHU OIIPEACTICHUSA XUMHWYCCKUX CBOMNCTB U XapaKTCPUCTUK
HCOPraHNM4CCKUuX COCI[I/IHGHPlﬁ.

4 CopepxaHue U CTPYKTypa QUCHUILIMHBI «Heopranudeckas XUMUS» HepeueHb OUeHOUHbIX
cpeocme u konmpoaupyemvix komnemenyuii: OIIK-1; OIIK-2; OIIK-6; I1K-1; IIK-3; IIK-4.

4.1 Coneprkanue pas3iaejioB IMCUUNJINHBI (Jlekums)

Taoauua 1. TeMbl JeKIIMOHHLIX 3aHATHH

Ne Hanmenos ConeprxaHue paszzena Kon Haumeno
pas- aHue KOHTPOJINPY BaHHe
nena pazzena o OLICHOYHO

(Momyns) eMon ro
KOMIICTEHIH | cpenerra
u (1 ee
YaCTH)
1 2 3 4
1. Ipeamet u 3agauu xumun. MecTo XUMHHU B cUCTeMe OIIK- ],-
«Xumus ecTecTBeHHbIX HayK. [Ipeamer u 3amaun xumun. OCHOBHBIE OIIK-2; Kosoxk-

1 KaK HayKa. | 3aJa4d COBPEMEHHOH HeopraHmdeckoil Xxumuu. CoBpeMeH-HbIe OIIK-6: BUYM,
CrpoeHue | HampaBJICHHS PAa3BUTHUSI XUMUYECKOH HAyKu. XUMHU4ecKas hopma ’ KOMITBIO-
BEIIECTBa» | OBIDKEHHSA MaTepUH. XUMUS KaK CHCTeMa 3HAHHUI O BEIIeCTBax — IIK-1; TepHOE
CoBpeMeH | MX COCTaBe, CTPOGHMH M XUMUUECKOH CBSA3M. 1IK-3; TECTHPO-
HBIE 2. ATOMHO-MOJIEKYJIsApHOe yueHne. OCHOBHBIE XUMUIECKIE TIK-4. BaHUE
mpoOJIeMBbl | TOHSATHS: aTOM, MOJIEKYIIa, IPOCTOE BEIIECTBO, XUMUIECKOE
HEOpraHWY | COCAMHEHHWE. XUMHUYECKUHA d1eMeHT. M30Tormbl. ATOMHAS U
€c-Kou MonekynspHas Macca. Moinb, MOJISIpHAst Macca, MOJISIpHAsI
XAMHH. KOHIIEHTpAIUS BEIeCTBA.

OCHOBHBIE 3aKOHBI AaTOMHO-MOJICKYJISIPHOT'O YICHUS. 3aKOHBI:
COXpaHEHUs, KPaTHBIX OTHOIICHUH, TIOCTOSTHCTBA COCTaBa,
00BEMHBIX OTHOIICHUH. 3aK0oH ABOraapo. 3aKOH 3KBHBAJICHTOB.
CoenuHeHHNs TTOCTOSHHOTO U TIEPEMEHHOTO COCTaBa.

T"a30BbIe cucTteMmbl. I'a30BbIe 3aK0oHBI. AcanbHBIN ra3.
VpaBuenue MenaeneeBa — Knanelipona. [lapuuansHoe naBieHue
rasa B CMECH, OTHOCHUTEJIbHAS IUIOTHOCTH I'a30B.

3. CtpoeHue aTOMa M JIEKTPOHHBIX 000J10YEK aTOMA.
DKcIepUMEeHTATbHBIE OCHOBBI COBPEMEHHON TEOPHH CTPOCHHUS
aToma. Snpo u sanekrpoHHas obonouka. [Imanerap-Hast MOJeIb
aToMma | MmocTynatel bopa, mpoTHBOpEYrs MOJICIH.

Jyanu3m B mOBEACHUN MUKpOYacTHUIl. BomHOBas mprpoaa
AJIEMEHTAPHBIX YacTHUll. Y paBHeHUe e bpoiins, mpuHmmn
HeomnpeneneHHoctn [ efizendepra. KsanroBoMexaHuIeckas
MOJIENTb aToMa Bojioponia. BomHoBOe ypaBaenue LlIpenunarepa.




BonHoBas GpyHKIHS U 3J1€KTPOHHAS TUIOTHOCTD 3JIEKTPOHOB B
aTtome. PaguanbpHoe U yrioBoe pacnpeneeHue 3eKTPOHHON
TUIOTHOCTH B aTOME.

KBanToBBIE unciia. ATOMHBIE OpOHTaIIN. DHEPreTHIECKUE
YPOBHH 3JIEKTpOHA B aToMax. Bux s-, p-, d-, - aToMHBIX
opOuraneii. [Tpuanun [aynu. [IpaBuno XyHna u nopsgox
3aItoJIHeHUs1 aTOMHBIX opOuTaiei. [IpruHuMn HanMeHbIIeiH
sHepruu. [Ipasuia Kieukosckoro. [Tonstue 06 adpexTnBHOM
3apsaze aapa atoMa. DKpaHUPOBaHUE 3apsiia sipa AIEKTPOHAMH.
4.Ilepnognyecknii 3axoH u Ilepuonnyeckas cucrema
XHMHUYECKHUX JIEMEHTOB C TOYKH 3PeHNUs TEOPHH CTPOECHMHSI
atoMma. Ilepuogu4HOCTH CBOICTB 3J1€MEHTOB.

Oco0OeHHOCTH 3aI0JIHEHHUS JICKTPOHAMU aTOMHBIX OpOHTalei 1
(bopMupoBaHue NEPHOMIOB. S-, p-, d-, f~ANIEMEHTHI U X
pacronoxxeHue B epuoguueckon cucreme. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AIEMEHTOB M NX NEPHOJUYHOCTb.
I'naBHbIe ¥ MOOOYHBIE TOArPYMITLL. Pasnuunble hopMbl Tabmuil
nepuoaYeckor cucreMsl. IlepnoguyHOCTh CBOIMICTB aTOMOB.
Paanycel atoMoB 1 moHOB. OpOuTanbHbIe U 3PPEKTHBHBIC
pagnycChl. H3meHeHrne aTOMHBIX Y1 MOHHBIX paanycoB 110 nepuoaam
u rpynnaM. Dpdekts d- u f-cxxatus. LoHn3aMOHHbI MOTeHINA
U €ro U3MeHEeHHe 110 IepruojaM u rpynmnam. DakTopsl,
OIpeIeIAIONINE BENMUINHY HOHU3AIIMOHHOTO MTOTEHIHANA.
CpozcTBO K 3JIEKTPOHY U €0 U3MEHEHHUE 10 MEPHOAaM U TPYIIaM.
DaxTOpBI, ONPEAEIAIONIIE BEINIUHY CPOACTBA K AJIEKTPOHY.
[Tonstue 00 37IeKTPOOTpULIATETb-HOCTH dNieMeHToB. 11kana
ITonuura. MI3MeHeHne BEIUUMH 3JIEKTPOOTPULIATEIIBHOCTH
3JIEMEHTOB 110 NIEPHO/IAM U TPYIIIIaM.

IlepronuuHOCTE XUMUYECKUX CBOICTB 3JIEMEHTOB, IPOCTHIX
BEILECTB U XUMHUUYECKUX COeIMHEHUH. BTopuuHas nepuoandyHocTb
U €€ MposABJIEHUE B CBOMCTBaX aneMeHToB 1V u VI nepuonos.
M3meHeHne BaeHTHOCTH 110 iepuoaM U rpymmnaM. Mizmenenue
CBOICTB 3JIEMEHTOB IO MIEPUOJAM U IPYIIaM B 3aBUCUMOCTH OT
CTPYKTYpbI BHEIIHHUX U NIPEABHEIIHUX JJIEKTPOHHBIX 000JI04YEK U
panuycoB aToMOB. M3MeHeHNe XMMUUECKO aKTUBHOCTH METaJIJIOB
1 HEMETAJIJIOB 110 EpHoaM U rpynmnaM. M3MeHeHne KucioTHo-
OCHOBHBIX CBOMCTB OKCHJOB ¥ THIPOKCHIOB 110 IEpHOIaM U
rpymmam.

5. Xumunueckas cBsi3b U CTPOCHHE MOJIEKYJ1, BAJICHTHOCTD.
BzaumopeiicrBue atomoB. [IpudnHbl 00pa3oBaHUs] XUMUYECKON
cBsa3u. [Ipupona xumuueckon csizu. Monekyia Boropoaa u
METO/IBI €€ OIHCAHMS.

KBanTOBOMEXaHNYECKAsI TPAKTOBKA MEXaHMU3Ma 00pa30BAHUA
CBSI3U B MOJIEKYJIe BoJopoia. OCHOBHBIE THIIBI XUMHYIECKON CBSI3H:
KOBaJICHTHAs (HETIOJSIpHAs U MOJISIpHAs), NOHHAS, METaJUTNIECKas.
MexaHu3MBI 00pa30BaHUS KOBAJICHTHOM cBs3n. OO1me
0COOEHHOCTH MEXaHU3Ma 00pa30BaHMUsI KOBAJIEHTHBIX M HOHHBIX
cBsizeil. OCHOBHBIE TIOJIOKEHUS TEOPUH BaJIEHTHBIX cBsi3eit (BC).
OcobenHocTH 00pa30BaHUs CBS3EH MO JOHOPHO-AKIEITOPHOMY
MexaHn3My. HacplimaeMocTh 1 HalpaBIeHHOCTh XUMHIECKON
CBsI3H. MHOTOIIEHTPOBAs CBA3b.

BaneHTHOCTD XMMHYECKHX 3JIeMEHTOB. VicTopus pa3BuTHs
MIOHATHS BaJICHTHOCTH. Pa3ndIHbIE TPAKTOBKY MOHSTHS
BAJICHTHOCTH B COBPEMEHHOW XMMHUU. BaneHTHOCTH C MO3ULIHI
teopru BC. BaneHTHOCTS $-, p-, d-, f-3nemenToB. [locTosHHAS H
TepeMeHHast BJICHTHOCTH. BaJeHTHOCTD 1 CTENeHb OKUCIEHNUS
aTOMOB 3JIEMEHTOB B MX CoeMHEHUsIX. KoopanHannoHHoe Yucio
XMMHYECKH CBSI3aHHOTO aTOMa KaK XapaKTEePUCTHKa,
JIOTIOJTHSIIOIAsT BaJICHTHOCTb.

OnuHOYHBIE ¥ KpaTHBIE CBA3U. G- M T-PA3HOBUIHOCTH
KOBAJICHTHBIX cBsA3eil. OTHOCUTENbHAs YCTOWYNBOCTD (p—p)n- 1
(p—d)n-cBsizeil. KonnuecTBeHHBIE XapaKTEPUCTUKH XUMHUECKUX
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cszeil. [lopsanok cBsizu. DHeprus cBs3u. [{nuHa cBs3U.
Banentnsiii yron. DddexTuBHbIE 3apsiabl XUMHYECKH CBS3aHHBIX
aTOMOB U CTEIIeHb HOHHOCTH CBSI3H. JUIOIBHBI MOMEHT CBSI3H.

CrernieHp MIOHHOCTH CBSI3U KaK (pyHKIHS pa3HOCTH
3IEKTPOOTPULIATENIEHOCTEN B3aMMOACHCTBYIOIIUX ATOMOB.
JunoiapHBIH MOMEHT MHOTOAaTOMHOM MOJIEKYJIbl. DaKTOPHI,
OIIpeIeIAIONINE BENUINHY TUIOJIBHOTO MOMEHTa MHOTOATOMHOM
MOJIEKYJIBI.

Konnernmust rubpuau3anyy aTOMHBIX OpOUTaiei u
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY] 1 HOHOB. OcoOeHHOCTH
pacnpeneneHust 3J1eKTpOHHON
IUIOTHOCTH TUOPHUIHBIX opOuTaneii. [Ipocreiimme THITBI
rubpuau3alun: sp, sp*, sp°, sp’d, sp>d*. T'nbpumusanus c
y4acTHEM HeTIOJIeNIEHHBIX AMeKTpOoHHbIX nap. IIpocTpancTBeHHas
KOH(HUTypanus MOJIEKYI U HOHOB THIa AX>, AX3, AX4, AXs, AXe,
AXj7. Teopus OTTaJKMBaHHS AJIEKTPOHHBIX Map BAJIEHTHON
000JIOYKH U IPOCTPAHCTBEH-HAsl CTPYKTYpa MOJIEKYII.

Konnenmus nonspuzanuu HOHOB. TpakToOBKa MONISIPHBIX CBSI3EH
COTJIaCHO KOHIEMIINHU MOISIpU3ali HOHOB. JIOKann30BaHHbIE U
JIeNTOKaIM30BaHHbIE CBSA3U. Tpex- U MHOTOLIEHTPOBBIE CBSI3H.
Jenokanu3aius m-3JeKTPOHHOM IUIOTHOCTH B MOJIEKYJIe OeH3o0I1a,
rpaduTe, HOHAX KUCIOPOACOACPIKAIINX HEOPTaHUIECKUX KUCIIOT.
3J1eKTpOHHOIE(DUIIMTHBIE U 3JIEKTPOHHOU3OBITOUHBIE MOJICKYJIBI.
[TpocTpaHcTBeHHast KOH(GUrypalusi MOJIEKYJI U HOHOB
KHCIJIOPOJICOAEPKAIUX HEOPTAaHUIECKUX KUCIIOT.

Teopus monekynsapusix opouraneir (MO JIKAO). OcHoBHBIC
nonoxeHust Teopud MO. DHepreTHuecKue TuarpaMMal.
Ces3piBatonye U paspoixisiomue MO. DHepreTudeckue
JuarpaMMbl MO 1ByXaTOMHBIX MOJIEKYIT 3JIEMEHTOB BTOPOT'O
HepuoAa. G- U M-MOJIEKYJISIpHbIe OpOuTanu. OTHOCUTEbHAS
YCTOHYMBOCTb ABYXaTOMHBIX MOJIEKYJI M COOTBETCTBYIOIINX
noHoB. CpaBuenue Teopun BC u MO. Xumudeckas CBsI3b B
yactruax Ho, Hy™ u Hy™ ¢ mo3ummii meronos MO u BC.

Honnas cBs3b u ee coiictBa. [lonspusanys nona B
3JIeKTpUUYecKoM Moje. Iomsipu3yeMocTs 1 NOJSIpU3yoLee
JielicTBUE HOHOB. I3MeHeHne B IEpUOAAX U TPYIIIAX.
BsanmMopeiicTBre HOHOB B KPUCTAJUIMIECKOM pelieTke. DHeprHs
HMOHHOU KPUCTAJUIMYECKOM PELIETKU, BIMSHUE Pa3MEPOB U
3apsii0B HOHOB.

Merannudeckast CBs3b. DJIEKTPOHHOE CTPOCHUE METAIIIIOB C
no3uuuu MO JIKAO. BajeHTHBIE 371€KTPOHBI, JJIEKTPOHHBIN Tas3.
OcHoBbI 30HHOH Teopuu. CBsI3b B METAJIIAX, TOIYIPOBOAHUKAX U
JIMJIEKTPHUKAX.

XuMudeckast CBsA3b M THIIbI KPUCTAILIOB. Je(eKTh
KpUCTAJNIMYECKON peleTKy. TBepaple pacTBOPBL.

6. MexmonekyJisipuoe B3aumoaeiicrsue. Crutel Ban-nep-
Baanbca. OpueHTaoHHOE, HHAYKIMOHHOE U ANUCIIEPCHOH-HOE
B3aumozeicTBus. DaKTOPBI, ONPEAEISAIONINE SHEPTUIO
MEXMOJIEKYISIPHOTO B3aMMOJCHCTBHSL.

Bonoponnas cBs3b. [Ipupona BogopoaHo# cBsizy, ee
KOJIMYECTBEHHBIE XapPAKTEPUCTHKA. MeX- 1 BHYTPH-
MOJIEKYJISIpHAst BOIOPOHAS CBsI3b. BomopoaHast cBA3b MEXIY
MoJIeKyJIaMH (TOPOBOIOPOAA, BOABL, aMMHAKa U CITUPTOB.

Bnmsiare BoqopoaHOIt cBSI3H HA (PU3NUECKUE CBOMCTBA
BEIIECTB C MOJIEKYIISIPHOM CTPYKTYpoil. O0mue 0coOeHHOCTH
(U3MUECKNX CBOMCTB MOJIEKYIIAPHBIX KPHUCTAJIJIOB B CPABHEHUH C
VMOHHBIMH ¥ aTOMHBIMH KPHCTAJJIAMH.

CoennHenus BrioueHHs. KitaTpaTtHsle coeAnHEeHNs!.
Kpucrammmaeckoe cocTosiHuE BenecTBa. Jlenenne KpUCcTaIioB 1Mo
THITY CBSI3U: aTOMHbIE (KOBAJICHTHBIE), HOHHBIE, METAJUTIYECKHUE,
MOJIEKYJISIPHBIE.

@akTOopkl, ONpeNENAIOIINe TEMIIEPATYPY IIABJICHNS! HOHHBIX,
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ATOMHBIX U MOJICKYJISIPHBIX KPUCTAJIOB. 3aBUCHMOCTh
(hM3UIECKUX CBOWMCTB BEIIECTB C MOJICKYJISP-HON CTPYKTYPOH OT
xXapakTepa MEKMOJICKYIIIPHOTO B3aUMOJICHCTBUS. TeMnepaTyps
IUTABJICHUS U KUTICHUS B PSAAaX BEIIECTB CXOMHOT'O COCTABA,
00pa30BaHHBIX AIIEMEHTAMH OJHOU MOATPYIIEL. TerToThI
(ha30BBIX MMEPEXOJIOB.

7.CoBpeMeHHBbIE NIPO0JIeMbl HEOPTAHUYECKO XUMMU.
Meramioopranndeckasi U CylmpaMoOICKyIsIpHAasT XUMUSI-X AMHST
MOJICKYJISIPHBIX aHCAaMOJICH W MOJICKYJIAPHBIX CBSA3CH.
[TonuMonekynspHbIE CUCTEMBI U UX MonydeHue. CeIeKTHBHOES
CBSI3BIBAHHE MOJIEKYII B CYTIEPMOJIECKYJIBL.
XuMUs HECTEXHMOMEPUIECKUX COeTUHeHUH. Heopranmuec-kue
MaTepuaiibl. HaHoMaTepuaibl 1 HAHOTEXHOJOTHH.
BroHeoprannveckast XUMusl.

OCHOBHEIE
3aKOHOMED
-HOCTH
po-
TCKaHUA
XUMHUYECCK
nux
MPOIIECCOB
»

8. Ocnoevl xumuueckoit mepmoouHamuxku. JHCPTETHUCCKUEC
XapaKTePUCTUKH XUMHUUECKHX PEaKIHH.

[epBoe Haua1o TepMOANHAMUKHU. BHYTpeHHsIs1 3HEPTUS
BelectBa. [IpeBparieHus sHepruu U padboThl B XUMUYECKHX
nporeccax. 3aKoH coxpaHeHus sHepruu. Tepmoxumus. [lonsTue
00 SHTANBIMK. DHI0-H IK30TEPMHUYECKUE peakiiy. 3akoH ['ecca u
creactBre U3 Hero. CTaHIapTHOE COCTOSIHUE U CTaHIapTHAs
SHTAJIBIMS 00pa30BaHKs BellecTBa. Pacyersl TEmIoBbIX 3P PEeKTOR
peaKuMﬁ. OHTAIBINU aTOMM3allK BCIIECTB U DOHEPI'UA CBA3U B
MHOT0aTOMHBIX MoJiekyinax. Llukn bopHa - I'abepa. ITpunimmn
beptiio - Tomncona.

Bropoe Hauano tepmonuHamuku. [lonarue suTponum.
VYpasHenue bonbiumana. Mi3MeHeHre SHTpoOIUY pu (a3oBbIX U
XMMUYECKUX MpeBparieHusX. CTpeMiIeHue K MaKCUMYMY
SHTPOINMUU B U30JHPOBAHHBIX CUCTEMAX KaK XapaKTEepUCTUKA
BO3MOKHOCTH CaMOIIPOU3BOJILHOIO MpoTeKaHus peakuuy. OLeHka
3HaKa U3MEHEHUsI SHTPONUH B XMMUUECKHUX PEAKLIHAX.

Oueprust [n66ca. YmenbleHue snepruu ['mobca kak
TEPMOAMHAMUYECKUN KPUTEPUN BO3MOXKHOCTH CaMO-
MPOU3BOJIBHOIO POTEKAHUS NPOLIECCA B 3aKPBITHIX CUCTEMAX.
CrangapTHoe U3MeHeHue dHeprun [ nboca B peakium.
3aBUCHMOCTh U3MEHEHHs dHepruu [ ub0ca oT TeMneparypsl,
JaBJIEHHS U KOHILIEHTPALUN pearnpyomux BemectB. OCoOeHHOCTH
MpoTeKaHus ra30(a3HbIX, )KUAKO-(Ha3HBIX, TBEPAO(pAZHBIX
peakuuii. Poib SHTaNBIUHAHOTO U SHTPOMUKWHOTO (PaKTOPOB B
OIpeICICHUH HallpaBJIeHHs Ipolecca.

9. OcHogvl xumuueckoit Kunemuxu. ' OMOreHHbIE U
rereporeHHble peakiuu. CKOpOCTh XUMHYECKON PEeaKkuy U
(hakTOpPHI ee OIpeeNIoNe. 3aBUCUMOCT CKOPOCTH PEaKIIUH OT
KOHLICHTPALlMK peareHToB. KuaeTndyeckoe ypaBHEHUE PEAKIINH.
MHorocranuiiabie peakuuu. I1opsaiok 1 MOJIEKYIIPHOCT
peaxnum.

ITonstue o MexanusMme peakuu. [lepexonHoe cocTosHUE, WK
aKTHBHPOBAHHBIM KOMIUIEKC. DHEPrus akTuBanuu. GakTopsl,
OTPEACNAIOIINE BEJIHINHY SHEPTUN aKTUBAIMH. DHEPreTHIeCKas
JuarpamMMa peaknun. KoopamHaTa peakiuy.

BnusiHue TemnepaTypsl Ha CKOPOCTb XUMUYECKON PEAKIIUH.
[Ipasumo Baut-I'odpda. TemnepaTypHbIit K03(DGHUIHEHT CKOPOCTH.
YpaBHeHue AppeHuyca. Y paBHE-HHE 3aBUCUMOCTH CKOPOCTHU
PEaKIuy OT TEMIIEPATYpPhI, SHEPTHN aKTUBAIMU W SHTPOITHH
aktuBauuu. Pacnpenenenue Maxkcsemna - bonpimana.

Kartanms u xaranmzaropsl. THruOUTOPEI 1 HHTHOUPOBa-HIE.
Karanutnueckue sp1. BiusiHne KaTaan3aTopoB Ha CKOPOCTh
XUMHUYecKoi peakin. OcoOOCHHOCTH KHHETHKH ra30(a3HbIX,
XKHUIKO(ha3HBIX ¥ TBEpAO(Da3HBIX peakiuii. MexaH3Mbl
TOMOTE€HHOT'0 ¥ TETEPOreHHOr0 KaTtann3a. [ oMoreHHsie n
reTeporeHHbIe KaTaInTHIecKne peakiuu. [IpoMexyrouHsle
CTaJM¥ B TOMOTEHHBIX M T€TEPOreHHBIX KaTAINTHIESCKUX

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

Kommok-
BUYM,
KOMITBIO-
TEpHOE
TECTUPO-
BaHHUC
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peaxmmsx. Ancopomus pusmdeckas u xumudeckas. [Ipupona
aJICOPOIIMOHHBIX CHIL.

DOTOXUMHUYECKHUE U TEIHBIC peaknuu. [Ipupona akTHBHBIX
gactur]. OCHOBHBIC CTAMH MPOTEKAHUS ICTTHBIX PEaKITHIA.
HepasBeTBieHHBIC U pa3BETBICHHBIC IICITHBIC PEAKIIH Ha
puMepe 00pa3oBaHUS XJIOPOBOIOPOJIA M BOJBL.

10. Xumuueckoe pasnosecue. O6paTUMbIC 1 HEOOPATHUMEIC
XUMHYecKre peakiuu. COCTOSHIE PABHOBECHS U IPHHITUTT
MHUKPOCKOITMIECKOI 00paTuMoCTH peakiuu. Knaetnaeckuii u
TEPMOTUHAMHYCCKHUI TTOAXO/IBI K OMMMCAHHIO XUMHIECKOTO
paBHOBecHs. KOHCTaHTa XMMHYECKOTO PABHOBECHS U PA3JINIHBIC
CIOCO0BI ¢¢ BhIpaxkeHUs. CBsI3b KOHCTAHTHI XUMUYECKOTO
paBHOBECHsI CO CTAaHIAPTHBIM W3MEHEHHEM Hepruu [ nooca.
CMernieHre XUMHISCKOTO PAaBHOBECHUS MPH U3MECHEHHUH YCIIOBHH.
[Tpuniun Jle [aTtense.

OCHOBBI
XUMUU
pacTBOpOB.
Peakiuu B
BOJIHBIX
cpenax.

p_
DJeMEHTHI
VIIA-IVA

TPyl
bop.

11.06wue ceoiicmea pacmeopos. Pacmeoput Henekmpo-
aumos. Teopun pacTBopoB. PacTBopeHue Kak (hU3UKO-
XUMUYECKUI npouecc. Mi3MeHeHne HTalnbIK U SHTPOIIUH IIPU
pactBopenuu BemiectB. CompBaTanusi. Conbpatel. OcoObIe
CBOICTBA BOJBI KaK pacTBOpuTeis. ['uapatsl u
KpUCTAJLUIOTUAPAThI.

OOmme cBoiicTBa pacTBOpoB — AU GY3Ust U OCMOC.
OcmoTHYecKoe AaBJI€HNUE U €ro 3HaueHne. MeTosI onpeaeseHus
MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BEILECTB.

XKunkue pactBopsl. PacTBopuTens U pacTBOPsIEMOE BEIIECTBO.
PactBopuMocTs. HackllieHHbIE, HEHACKILIIEHHBIE, IEPECHIIICHHBIE,
pa30aBieHHbIE ¥ KOHLCHTPUPOBAHHbIE PAaCTBOPHI.
B3aumozneiicTBue pacTBOPEHHOI'O BELLIECTBA U PACTBOPUTEILS.
CocTostHHE BElIECTBA B PACTBOPE.

KoHuenTpanus pacTBOpOB M CIIOCOOBI €€ BHIPaYKEHHS:
MaccoBas A0, MOJSIPHOCTh, HOPMaJIbHOCTh, MOJISUIBHOCTB,
MOJIbHAS JI0Ns, TUTP.

3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B )KUAKOCTSIX, JIBYX
KHUJKOCTEH, TBEPABbIX BELIECTB B AKUIAKOCTAX. 3aKoH [ eHpu.
BrusiHre Ha pacTBOPUMOCTB NIPUPO/BI KOMIIOHEHTOB,
TeMIiepaTypsl U AasieHus. [lepekpucramnmzaniy 1 SKCTPaKLHsL.

JlaBrienne u coctaB mapa HaJl pacTBOpoM. 3akoH Payis.
Kpucrannuzauus u kunenue pactsopa. Kpuockonus u
s0ynrockonus. MaeanbHble U peaabHbBIE PACTBOPBI.

12.PacTBOpHI 271eKTPOANTOB. V30TOHMIEeCKMiA KO3 DHUIIHEHT.
BonHbIe pacTBOPBI 3IEKTPOIHUTOB.

ONeKTpONUTHYECKAas AUCCOLNANNS PACTBOPEHHBIX BEIIECTB.
OCHOBBI TEOPUH TEKTPOINUTHUECKOH AUCCOM-ay. MexaHn3m
JVICCOIMAINY. BIustHue pupo/Is! BEIecTBa HA €T0 CIOCOOHOCTh
K JIEKTPOIINTHYECKOH AUCCOIMAIIMN B BOJHOM PacTBOPE.
I'mppaTanust HOHOB B pacTBOpE.

KucnotHo-ocHOBHBIE B3aUMOAEHUCTBUA B pacTBopax. Ponb
pacTBOPUTENSI B KHCIIOTHO-OCHOBHOM B3aMMOJICHCTBHH.

PacTtBOpEI c1abbIxX AnekTpoauToB. KOHCTAaHTa U CTENEHD
JIVICCOIIMAITIH CIIa00T0 SIEKTPONUTA. 3aKOH pa30aBIICHHS
OcTBanpaa.

PacTBOpBI CHITBHBIX ANIEKTPONUTOB. Kaxkymasicst creneHsb
JUCCOLIMAIUY CHIIBHOTO JIEKTPOINTA. AKTUBHOCTD H
k03¢ ¢HuIMeHT akTHBHOCTH. MloHHas cuma pactBopa. OCHOBHBIE
TIPE/ICTaBICHNUS TEOPUH CHIIBHBIX 3JIEKTPO-JIUTOB (TEOpPHUU
Bpencrena u Jloypu, JIstonca u ap.). I[lpoToHHas TEOpHS KUCIOT 1
OCHOBaHMH, MPOTOJIN3 U MPOTOIIUTHIECKNE peakiuid. [IpoTonnTsl
1 anpoTonuThl. Pollb pacTBOpHTEINS B KUCIOTHO- OCHOBHOM

OIIK-1;
OIIK-2;
OIIK-6;
IIK-1;
IIK-3;
IIK-4.
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B3auMozeiicteuu. Cuiia KUCIIOPOA-COAEPKAIINX KUCIOT U €€
3aBHUCHMOCTb OT HX COCTaBa U CTPOEHUS.

Bona xak HOHM3UPYIOIUI pacTBOPUTEND. DIEKTPOHHOE
CTPOEHHE U CTPYKTYypa MOJIEKYNbI BoAbl. CaMOMOHU3AIMS KUIKOH
Boabl. [lucconunanys Boasl. loHHOE pon3BeeHHE BOJIBI.
BonoponHslit 1 THAPOKCUIIBHBIN NTOKa3aTenu cpepsl. Mon
runpokconus. Muaukatopel. Meronsl onpenenenus pH.
Bydepusie pactBopsl. KHCIIOTHO-OCHOBHBIN XapakTep
JUCCOLMAINY THIPOKCUIOB B 3aBUCUMOCTH OT ITOJIOKEHUS
3JIEMEHTOB B EpHOINYECKOH cucteMe. Jlucconuanus cpenHux,
KHCNBIX U OCHOBHBIX COJIEH.

Peakumy koMIiekcooOpa3oBaHus B BOJHBIX pacTBOPAX.
[TpuunHBI 00pa3oBaHUs KOMIUIEKCHBIX YacTHUIl B PacTBOpax.
PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coequHeHHnH. O01me 1
CTyIIEeHYaThle KOHCTAHTHl YCTOMYMBOCTH U HECTOMKOCTH.
OcHOBHBIE (PaKTOPBI, OMPEIEISIONINE YCTOMYMBOCTh
KOMITJIEKCHBIX CO€AMHEHHH, SHTAIBIINIO U SHTPOIUIO
KOMIUIEKCc0o00pa3zoBanust. JKecTkue u MsrKue JOHOPBI U
akuenTopsl. XenatHelid agdekt. [IpaBuno ukiaoB Uyraesa.

TpyaHopacTBOpUMBIE MIEKTPOIUThL. PaBHOBECHE MEKITY
0CaJIKOM M HaCBILIEHHBIM pacTBopoM. IIponssenenue
PaCTBOPUMOCTH. Brnusaue OJJHOMMCHHBIX HOHOB Ha
pacTBOpuMOCTSh BemiecTB. IlepeBos TpyJHOPACTBOPHUMBIX 0CAIKOB
B pacTBOpUMOE cocTosinue. Bnusauue pH pactBopa Ha
o0pa3oBaHKe TPYIHOPACTBOPUMOI'O BEIIECTBA.

HeBopnbie pacTBopsl. XKuikue ammuak, propoBogopos u
Jpyrue pacTBOpUTend. PacTBOPMMOCTD BEIIECTB B HEBOJHBIX
pacTBopUTEISIX. BO3MOXHOCTD MCCOMAIIMN BELIECTB B
HEBOJHBIX PacTBOpaX.

13.Peaknuu B HeOpraHM4ecKoi XMMHM.

Knaccudukauums xumuieckux peakuuit. OOMEHHbIE peaKluK B
pactBopax. Peakinu Heirpanuzanuy. KucioTHo-oCHOBHEBIE
B3aMMOJIEHCTBHA KaK pPeakluy NnepeHoca nporoHa. MHIKaTopsl
KHCIJIOTHO-OCHOBHOI'O PABHOBECHS B BOJIHBIX PAacTBOpaXx.
CwMeliieHue paBHOBeCHS HEUTPAIN3UIIMY B 3aBUCMOCTH OT CHJIBI
pearupyromux 3JIeKTPOITUTOB.

I'maposn3 cogeid. Ilpencrasnenus Appennyca u Bepaepa o
MexaHu3Me runponusa. [Tonstue 06 akBakucnorax. MoHHbIe
ypaBHeHHMs Tuponn3a. KoHcTaHTa 1 creneHb THApONIn3a.
BrmsiHue npupopl, 3apsiia U pajnyca HOHOB Ha MX CKIOHHOCTb K
rUAponu3y. BiusHIe KOHIIEHTpalMu pacTBOpa, Temneparypsl, pH
Cpelbl Ha CTENEHb THAPONU3a. BinsHIe KOHCTAHTHI JUCCOIHALINN
KHCITOTBI(OCHOBAHUS ), KUCTIOTHI 1 OCHOBAHUS HA KOHCTaHTY
ruaponuza. CnoxHble crydau ruaponnza. OOpaTUMBIA 1
HeoOpaTuMbIi runponus. ['maponu3 kuceix coneit. ['maponms
TPYAHOPACTBOPUMEIX coneil. COBMECTHBIHN THIPOIIN3 COJIEH.
YcnoBust mogasneHus ruapoan3a. OOmue MpUHIHUIIEI MTOTYdeHHS
JIETKOTHPOIU3YIOIUXCS COJEN, NX OUMCTKH U CYIIKH.

OKucaumensno-60cCmano6umenbHvle peaKkyui 6 600HbIX
pacmeopax. OKUCINTETbHO-BOCCTAHOBUTEIBHBIE TPOIIECCHI KaK
peaKknuy nepeHoca 3JIeKTPOHa. Y 4acTHe BOABI B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaksix. OKUCITUTENN 1 BOCCTAHOBUTEIH.
CocTaBneHne ypaBHEHHH OKHUCIHTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii. MeToa HOHHO-MOJIEKYJISIPHBIX Moaypeakuuid. Meton
MIPOTOHHO-KUCTIOpoaHOro Oananca. Kmaccnpukarms
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. HoBblil moaxoxa k
knaccudu-xanuy OBP. THITEI OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuu.

KonmuecTBeHHBIE XapaKTEPUCTUKN OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX ITEPEX0/10B. PaBHOBECHE Ha TPaHMUIIE METAILT
- pacTBOp. DJIEKTPOAHBIE TIOTEHINAIIBI METAIJIOB.
lanpBannueckuii anement (I'9). Pabora I'D Axobu-danmais.
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ONEeKTPOABIKYILAS CUJIA FaJIbBBAHMUECKOTO 2JIEMEHTA.
AKKyMYJISTOPHI M CyXue OaTape.

BonopoaHslii 3JIeKTPOA U BOIOPOIHBIN HYJIb OTCUETA
noreHuanoB. CTaHnapTHEIE YCIOBUS M CTAaHIAPTHBIM MOTEHIHA
noypeakuuu. TaOnuIp! cTaHAaPTHRIX BOCCTAHOBUTENBHBIX
MOTEHIMAJIOB. Vcronp30BaHue TAOMUYHBIX JaHHBIX JUIS OLEHKU
BO3MOKHOCTH ITPOTEKAHUS OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX
peakuu.

OKUCITUTETbHO-BOCCTAHOBUTENBHBIE PABHOBECHS B PACTBOpax.
OKUCITUTENBHO-BOCCTAHOBUTEIbHbIE TOTEHIMAIIBI U UX
3aBUCHMOCTb OT KOHIIEHTpAallul peareHToB. Y paBHeHue HepHeTa.
Bnusaue pH Ha BeIMUMHY BOCCTaHOBUTENBHOIO MTOTEHIIMANIA.
OKuCITUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BOBL. Pemokc-
MOTEHIIMABI ¥ OLIEHKA HANpPaBJIEHUs U MOJTHOTHI IPOTEKaHUS
KHCJIUTENIbHO-BOCCTAHOBUTEBHBIX PeaKIUi. 3aBUCUMOCTb MEXIY
BEMYMHAMU PEIOKC-TIOTEHINAIOB CUCTEM U U3MEHEHHEM
sHeprun ['nb6ca. [Tondop oxucnuTenei 1 BOcCTaHOBUTENEH C
YUETOM CTaHAAPTHBIX PEAOKC-IOTEHIIHAIOB.

JIEKTPOJIN3 PACTBOPOB M PACILVIABOB. DJIEKTPOIU3
pacIyIaBoB U BOJHBIX PACTBOPOB AIEKTpoanuToB. KaTomHbie u
aHoIHbIe npoueccsl. [loreHnman pasnoxenus. SBnenue
nepeHanpspkeHus. [IpakTudeckoe 3HaUGHHUE HIIEKTPOIN3a.
DJIEKTPOIUTHYECKHE CITOCOOBI ITOTYIEHUsI METAJIJIOB M3 PacIllaBOB
U pacTBOpoB. 3akoHbl Papajes.

OneKTpoXxuMHUYecKas KOppO3Usi METAJUIOB- Pe3ynbTaT paboThI
I'D. IIpomyKTel XUMHYECKOH U AIEKTPOXUMHUUECKOH KOPPO3HUHU U
OCHOBHBIE METO/IbI 3AILUTHI OT KOPPO3UHU.

14. Tucnepcusbie cuctembl. Komnouawl. Knaccudukanms
JqucnepcHsix cucreM. CycneHsuu u aMynbeun. Komionanele
PpacTBOpHI. Y CTOMYUBOCTH KOJUTOUIHBIX pacTBOpoB. CTpoeHue
KOJUIOUHOW YacTUIbI U MULIEIUTBL. JInoduinbHbie U n11odoOHbIe
Kojutonapl. 3omu u renu. Ilentuzanus, koarynsmus,
ceMMeHTaIMs Komuionnos. KomtonaHele pacTBOpsI B IPUPOJIE U
texHuke. CopOLus U COPOLIMOHHBIE MTPOLIECCHI.

15.KommiekcHbIe cOeAUHEHH. DKCIIepUMEHTaIbHbIE OCHOBBI
KOOpAMHALMOHHOW Teopun Bepuepa. Tunsl nurannos,
JeHTaTHOCTh. XenaTsl. M3omepus u Homenxatypa. Onucanue
3JIEKTPOHHOT'O CTPOEHUS KOMIUIEKCHBIX COSIHHEHHUI.
HUcnonp3oBanue meroga BC. Ilonsarue o Teopuu mojst IUTaHOB.
Pacuierienue sneprun d-371€KTPOHOB B MOJISIX PA3JIMUHOM
CUMMETPHU: OKTa3APHUIECKOM, TETPAIIPUIECKOM,
TeTparoHalIsHOM, kBaapaTHoM. [Ipmiokenne meroga MO st
OIMCaHNA KOMIUIEKCHBIX COCMHEHNI. DHEprus CTaOMIN3anu
rorneM JuraaoB. CeKTpOXUMHUYECKUH PAJ TUTaH/OB.
Kommiekcrsl cmaboro u CHIBHOTO TOJIEH, X dJIEKTPOHHBIC
KOH(Urypanuy ¥ MarHUTHBIE cBoiicTBa. [Iprupona cBs3eit metaint -
nuranf. KoopanHanmoHHOE YHCIO U CTPYKTYpPa KOMITTIEKCHBIX
COCIMHEHU C MMO3ULUI TEOpUH NOJIsl JIUTAHOB.

16.CoBpemMeHHBIE METOABI CHHTE32 M AHAJIN32
HeOpPraHu4ecKMX BellecTB. DICMEHTHBIN aHAIN3.
XpomaTtorpadus. PU3UKO-XUMUICCKUH aHam3. JrnarpaMMbl
IDTABKOCTH OMHAPHBIX cUcTeM. PenTreHorpadus.
Cnexrpockonmdeckne MeTobl. OnTrdeckast CieKTPOCKOMHST:
3JIEKTPOHHBIE, KOIeOaTebHbIE U BPAIaTENbHBIE CIIEKTPBHI.
Pammoctiektpo-ckomust: criektpsl AMP u JI1P. Kamopumerpus,
TEH3UMETPHs, MacC-CIEKTPOMETPHSL.

17. p-OnemenTts! VII A rpynmbl. O0mmas xapakTepucTuka
anemenToB. CTpoeHue aToMOB. VI3MeHeHne aTOMHBIX PaJIiycoB,
HMOHHU3AIMOHHBIX TIOTEHINAJIOB, CPOACTBA K MJICKTPOHY,
JIEKTPOOTPULIATEIIEHOCTH 3JIEMEHTOB. BalleHTHOCTE M cTeneHn
OKHCIICHHSI aTOMOB. M3MeHeHue 1Mo Tpymme yCTOHYHMBOCTH
COCIMHEHHH B BBICIICH CTEIIEHH OKHMCIEHUS AaTOMOB. XapakTep

OIIK-1;
OIIK-2;
OIIK-6;
IIK-1;
1IK-3,
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XMMHYECKUX CBSI3€H B COCTMHEHHSX.

OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTHIX
BelecTB. VI3MeHeHue sHepTruii CBSI3H B MOJIEKYJIaX T'aJIOT€HOB M UX
peaKnMoHHas CIIOCOOHOCTh. XJIOpHast, OpoMHasi ¥ HomHas BOa.
OOmwmii MpUHINT ITOTy9IeHHsT CBOOOIHBIX TaJOTCHOB.
TOKCHYHOCTB TaIOreHOB. Mephl MPEeI0CTOPOKHOCTH TIPU PadOTE ¢
rajoreHaMu.

Wnrepranorenunpl - MexranoreHHbIE COeTUHEHHS,
COETMHEHUSI MEKXTaJIOreHHBIX aHHOHOB. PTopusl xi1opa (I, 111,
V), 6poma (I, 111, V), #ioxa (I, 111, V, VII). Xnopuzasr 6poma (1),
tioxa (I, I1I). CpaBHUTENBHAS YCTOHYMBOCTH (PTOPUIIOB U
XJIopuaoB. PeakimonHast ciocoOHOCTh. OKHCIUTENBHO-
BOCCT@HOBUTENBbHBIE CBOWCTBA U CIIOCOOBI MOTYYEHHS.
dropupytolme areHTsbl.

T'anmoreHoBOAOPOBI. Y CTOWYUBOCTD MOJIEKYJ. XapakTep
XMMHYECKHX CBsi3el B Monekyinax. dusnyeckue CBOHCTBA.
W3meneHue Temriepatyp IuiaBieHHs U KHIIEHUS B PSLy
(TOPOBOIOPOA—MOIOBOAOPOA. AcCCOLUALINS MOJIEKYIT
¢dropoBonopona. BoccraHoBUTENBHBIE U KHCIIOTHBIE CBOWCTBA.
OcobeHHOCTH (BTOPOBOAOPOAHON KUCIOTHL. OOIIHMEe MPUHITUIIBI
nonyuyeHus. 1IpomMellluIeHHOE MTONy4YeHHnEe
COJITHOU KUCNOTHI. [IpuMeHeHune conssHOM, MIaBUKOBOM KHUCIOT.
AHalUTHYECKHE pC€aKiuu rajJorecHnua-uoHOB.

Oxcunsl dropa, xmopa (I, IV, VII), 6poma (1), ioma (V).
OKHUCIIUTENHHO-BOCCTAHOBUTEIbHBIE U KMCIIOTHBIE CBOMCTBA.

OKCOKHCIIOTHI - KUCIIOPOJICOIep KaIie KHCIOTHI XJIopa, OpoMa,
fiona. Ctpoenue Mosekys. OKUCITUTENbHO-BOCCTAHOBUTENIBHBIE U
KHUCJIOTHBIE CBOMCTBA. CPABHUTEINIbHASL YCTOMYMBOCTD COJIEN U
kuciotT. [IpuMeHenne runoxyiopuToB, XJI0paToB, NEPXIOPATOB.
Okwucnsromye, roprovyre U B3pbIBUATHIE CMECH HA OCHOBE XJIOpaTa
U TIepXJIopaTa Kajus.

XIiopHasi Wik OeJIMIIbHAsI M3BECTD (XJIOpKA).

IIK-4.

18. p-Dnementsl VIA rpynnel. O01ias xapakTeprcTHKa
anemeHToB. CTpoeHue aToMOB. VI3MeHeHNe aTOMHBIX PaiyCcoB,
HMOHHU3AIMOHHbIX MOTEHIINAJIOB, CPOJICTBA K JJIEK-
TPOHY, 3JEKTPOOTPUIATEILHOCTH METAJUINYECKOTO U
HEMETAJUINYECKOT 0 XapaKTepa 3JIEMEHTOB II0 TPYTIIIE.
BasieHTHOCTB U CTENEHN OKUCIIEHUSI aTOMOB. XapakTep
XMMHYECKHX CBs3el B coeMHEeHHsAX. OCOOCHHOCTH KHCIOPOa.
Ipoctsie BemecTBa. AJIOTPONHBIE MOAU(PUKALIUH.
XuMHUecKas CBSI3b B MOJIEKYJIe KHCIOpoaa ¢ mo3utiuii Teopuii BC
u MO. Crpoenne Monekyisl o30Ha. [lonmumopdHbIe MopuduKanum
Y CTPOCHHSI MOJIEKYJIBI CEPBI. Y CIIOBUSI CYIIIECTBOBAHUS
JIBYXaTOMHBIX MOJIEKYJl. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC
cBoiictBa. OTHOILIEHUE MPOCTHIX BEIIECTB K META/IaM 1
HEMeTaJulaM, BoJie, KUCIIOTaM | IienodaM. [IpHHIMITE oy deHus
KHCIopoaa U 030Ha. OCHOBHBIE CLIOCOOBI MOTYYEHHUS TIPOCTHIX
BEIIIECTB.

Tunpuner Tuma Hy3. Ctpoenne monexyn. TepMudeckas
YCTOMYMBOCTh. Pu3nyeckue cBorcTBa. I3MeHeHue TeMneparyp
TUTABJICHHS U KUIICHUS B PSIAY BOAA—TEILTYPO-BOJOPOII.
XUMHUUYECKUE CBOMCTBA. BOCCTAaHOBUTENBHBIE U KUCIIOTHBIE
CBOICTBa B psiy Bopa—TeITypoBoaopoa. CepoBomopon.
CgoiictBa. OOmIMe TPUHIUTIH TOTYIEHUS XaTbKOr€HOBOIOPOIOB.

XanpkoreHuasl. CpeHue, OCHOBHBIE M KHCTIBIE
xanpKoreHuapl. [ maponns. OOmue MpUHIHUITE TOTYdeHHS.
[Ipumenenne. AHaTUTHYECKHUE PEAKINHU XaJIbKOT€HU/-HOHOB.

I'mapunst ceper HoS, -ITomucynsdunsl. CTpoeHne MONIEKyII.
YcroitunBocTh. KHCIOTHBIE M OKHCIUTETLHO-BOCCTAHOBHUTENBHbIC
cBoiictBa. CpaBHUTEIbHAS YCTOHYMBOCTD NONMUCYNB(UIOB U
COOTBETCTBYIOIIMX MM KHCIIOT.

Oxcuapl. Okcnppl anemenToB (IV, VI). Ocobernoctn

OIIK-1;
OIIK-2;
OIIK-6;
IIK-1;
IIK-3;

TIK-4.
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crpoerusi. OTHOIIIEHHE OKCHIOB K BOJIE, KACIOTaM U IIEJI0YaM.
OKHCIUTENTFHO-BOCCTAHOBUTENIBHEIE CBOMCTBA. [IprHIMIIBI
TIOTYYeHHUSI.

CepHucras, celneHucTas U TeJurypucTasi Kuciorsl. CTpoeHne
MOJIEKYJ M aHHOHOB KUCIIOT. KHCITOTHBIE M OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA B PsIIy CEpHUCTas—TEIUTypHCTas
kucnotsl. Comu. Cynb¢utsl cpenHue U kucisle. ['uaponus coneit.
OKuCIUTENHEHO-BOCCTAHOBUTEbHBIE CBOMCTBA. [lomydeHue.
Paznoxxenne cynb(QUTOB. AHAINTHYECKHE PEAKIMH CYIbQHT-
HIOHOB.

CepHasi, ceneHoBast U TeLTypoBast KUCIOThL. CTpoeHue
MOJIEKYJl U aHHOHOB KUCIIOT. KHCIIOTHBIE U OKUCTIHTENBHBIE
CBOICTBA B ANy CEpHAsI—TEITypoBasi KUcioThl. CBOWCTBA
pa30aBJIeHHBIX M KOHIIEHTPUPOBAHHBIX KHCIIOT. CIIOCOOBI
nony4yeHusi. [IpoMbInuIeHHBIE CIOCOOBI MOTY4YEHHs CEPHOM
kucnothl. [loaucepHsie kucnorsl. Oneym. TepMonrHamMuyec-Kas
XapaKTepUCTUKa PEaKIUH OKHUCIIEHHsI CEPHUCTOTO Ta3a.
Cynbdartsl. ['uapocynbgarst. Aucynbdarsl (mUpocynbdarsr).
Cenenatsl. Temmypatsl.

Tuoxkucnorsl u ux conu. Tuocynsgarel. CTpoeHue
THOCYJIb(aT-1oHa. BoccTaHOBHUTENIBEHBIE CBOWCTBA THOCY Ib(aTa
Hatpusi. [IpumeneHne TnocynbdaTa HATPHSI.

[TonuTHOHOBBIE KUCTIOTHI U UX COJU. [ MIpocepHucCTast KUCIO0TA.
CrtpoeHue ux Monekyn. OTHOCUTENbHAs YCTONYNBOCTD U
OKHUCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA KUCIIOT U X COJIEH.

[TepOKCOKUCTIOTHI Cephl U X CONH. [IepoKCOMOHOCEpHAas 1
HepoKcoancepHast KUCIOThl. CTPOSHUE UX MOJIEKYIL.
[epokcocyibdatsl. DIEKTPOCUHTE3 MEPOKCOKUCIIOT U coneit. Mx
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA.

I"anmorenuapt cepol. CpaBHUTEIbHAA ycTOWYUBOCTh. CBOMCTBA.

Oxcoxiopus! cepbl. OKCOXJIOpUA cephl. JIMOKCOXTIOPHL CePHI.
Crpoenune monekyin. ['maponus. CpaBHUTEIbHAS YCTOHYUBOCTD
Pa3IUYHBIX OKCOraJIOT€HUIOB CEpPbI, CEJIeHa, TEIUTypa.

19. p-Onementsl VA rpynmsl. O01ias XapakTepucTuka
anemeHToB. CTpoeHue aToMOB. V3MeHeHNe B MOATPYIIe aTOMHBIX
paauycoB, HOHU3ALMOHHBIX MTOTEHIIMAJIOB, CPOJCTBA K 3JIEKTPOHY
1 3JIEKTPOOTPHLIATETBHOCTH JIEMEHTOB. BaleHTHOCTh U CTEIIEHH
OKHCJICHHUS aTOMOB. M3MeHeHne yCTOMYUBOCTH COEIMHEHNN B
BBICIIEH CTETICHU OKUCIIEHUS aTOMOB. XapaKTep XUMHUYECKUX
cBs3eil B coenHeHMsAX. OCOOEHHOCTH a30Ta.

[pocrteie BemmecTBa. OcobeHHOCTH cTpoeHust. CKIOHHOCTD K
00pa3oBaHHI0 IONMUMEPHBIX (opM (ochopa, MBIIIbSIKA U CYPbMBI.
XuMHUUYeCKas CBSA3b B MOJIEKYJe a30Ta ¢ mo3uiwii Teopuit BC u
MO. Annorponubie Mogudukamu Gocdopa, MbIIIIKA U CYPEMBIL.
XYUMHUYECKUE CBOMCTBA MPOCTHIX BelleCcTB. PeakunoHHast
CIIOCOOHOCTH MOJIEKYJISIPHOTO W aTOMAapHOTO a30Ta, Oenoro u
kpacHoro ¢ochopa. OKUCTUTETFHO-BOCCTAHOBHUTEIbHBIC CBONCTBA
MIPOCTHIX BemecTB. OTHOMIEHNE MTPOCTHIX BEIIECTB K METAIIAM,
BOJIE, KUCTIOTaM U menodam. [IprHInmIbI moxydeHns u
TIPUMEHEHHUS TIPOCTHIX BeuecTB. PHUKcays a30Ta U3 BO3AyXa.
O6mme npuHIwIE prukcamun. HoBbie MeToab!
HHU3KOTEMITepaTypHO# (prkcanmu azora.

Tunpunet OHs. Ctpoenne Monekyn. M3MeHeHne TemMmeparyp
TUTABJICHUS ¥ KHUIICHUS B PsITy aMMHaK—BHUCMYTHH. M3mMeHeHne
TePMHUYECKON YCTOHYNBOCTH, PEAKIIMOHHON CITOCOOHOCTH,
BOCCTAHOBUTEIBHBIX CBOWCTB, CKIIOHHOCTH K PEaKIUsIM
TIPUCOETUHEHHS B ALY aMMHak—BUCcMYyTHH. OOpa3oBaHue U
YCTOWYHMBOCTH NOHOB aMMOHUS H (oconns. [IpuHImIIBI
noydeHust TuapunosB OHs.

Awmmmuak. [Toryuenune. TepmonnHaMugeckas XapakTepUCTHKA
peaKknuy CHHTe3a aMMuaka. PacTBopeHne aMmMuaka B BOJIE.
Peaxumy nmprcoennHeHus1 aMMHuaka. AMMHHOKOMIUIEKCHI. Comu

OIIK-1;
OIIK-2;
OIIK-6;
ITIK-1;
IIK-3;

ITIK-4.
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aMMOHHUSI 1 X TepMHUUECKOE pasiiokeHne. Peakiyny 3amerieHns
BOJIOPOZIa B aMMHUaKe. AMUIBI, IMHBI, HUTpHUIBL. Peakumu
OKHCIIeHHs1 aMMuaKka. [IpiMeHeHne aMMuaKka. AHATUTHIECKUE
peaKnuy HoHa aMMOHHSI.

I'mppaszun. Ctpoenue Monekyssl. OCHOBHBIE M OKHCITUTEIBHO-
BOCCTaHOBUTEJbHBIE CBOMCTBA. OKUCIUTENHHO-
BOCCTaHOBUTEJbHAS IBOHCTBEHHOCTH. CONIM THIPA30HUSL.
I'mapasus kak TormmBo. OCHOBHBIE METO/IBI TIOIYYESHHUS] — METOZBI
Baiiepa n Pamyra .

I'mapoxcunamun. Ctpoenue Monekyiasl. OCHOBHbIE U
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA. OKHCIIUTENBEHO-
BOCCTaHOBUTEJbHAS IBOHCTBEHHOCTh. COJIM IMIPOKCHUIIAMMOHUSI.
[Monyuenne— meronpr Tadens u Pammra .

A30THCTOBOJOPO/IHAS KUCTIOTA U €€ cOIU. CTPOeHHE MOJIEKYIIbI
A30THCTOBOJIOPOIHON KHMCIIOTHI U a3uI-uoHa. KuciorHeie u
OKHCITUTEIBHO-BOCCTAHOBUTEINIbHBIE CBOWCTBA. OKHMCIIUTENBHO-
BOCCT@HOBHUTENBHAs TBONCTBEHHOCTh. A3UIbl. B3phIBOONACHOCTH
KUCJIOTBI M Q3UJI0B.

Oxcuner azota (I, 11, II1, TV, V). CtpoeHne MoKy,
Oco0OeHHOCTH CTpOeHHS MOJeKy okconuTpuaa azora (V) —-N.O u
JOpyrux okcujoB. OTHOLIEHUE K BOJE, IEI0YaM U KHCIIOTaM.
OKHUCTUTENHFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [IpHHIMITEI
nosydeHus. TepMoAnHaMUYecKast XapaKTepUCTHKA PEaKIHN
cuHTe3a okcnzaa azota (II) u3 mpocThix BemecTB. TOKCHYHOCTH
OKCHJIOB a30Ta. BiusHue Ha OKpY)KaIOIIyIO Cpeny.

Aszotucras kucnora. CTpoeHHE MOJIEKYJIbl 1 HUTPUT-UOHA.
Hutpursl. OKuCIUTENbHO-BOCCTAHOBUTENBHBIE CBOWCTBA KUCIIOTHI
Y HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

BosmoxxHbIE TyTH NOTy4eHUs. AHAINTUYECKUE PEAKIIUU HUTPUT-
HOHOB.

AzotHas kucnora. CTpoeHHe MOJIEKYJIbI a30THON KUCIOTHI U
HUTpaT-noHa. OKUCIHUTENBHBIE CBOMCTBA pa30aBICHHON
KOHLEHTPUPOBAHHOM a30THOM KUCIIOTHI B PEAKLMSIX C
MeTaJlJIaMU, HEMETaJIIIAMH U CJI0KHBIMH BEILIECTBAMU.

JlabopaTopHbIE U IPOMBIIUIEHHBIE METO/BI TTOTYIEHHS.
Cnioco0st OctBanbaa u ['nayoepa. [lapckas Bonka. [Ipumenenune
a30THOM KucnoTsl. Conu a30THON KUCIOTHI, MPOLYKTHI UX
TEPMHUUYECKOI0 Pa3JIOKEHUSI U OKUCIUTEIbHBIE CBOMCTBA.
TOKCHYHOCTE HUTPATOB. AHATUTUYECKUE PEaKIIMU HUTPAT-HOHOB.

Asotabie yanoopenus. [lopoxa 1 B3phIBUaTHIE BEIECTBA.
dakropbl, 00YCIIOBIMBAIOIINE B3PhIBYATHIC CBOWCTBA U
B3PBIBOONACHOCTH BEIIECTB. [ [pHHITNITEI COCTABIEHUSI TOPIOYHX U
B3pBIBUATBIX CMECEH.

@octun. ITomyyeHne u OKUCIUTENIFHO-BOCCTAHOBHUTEIb-HbIE
CBOMCTBA.

Oxcunst hocdopa, MpImbsika, cypbMbl 1 Bucmyta (I u V).
Ocob6ennoctu crpoeHnst. OTHOMIEHHE K BOJIE, KUCTIOTaM H
menoyaM. [IpuHIUIEI momy4deHns.

Kucnoponaconepxammue KuciaoTsl pochopa i UX COIH.
®docdoproBaTHcTas KucaoTa u rumodochurs. Dochopucras
kucinota u ¢pochutel. PochopHOBaTas KUCIOTA, TUTOPOCHATHL
Mera-, nu- (tpo-) u nonudocHOpHBIE KUCIOTH H UX COJH.
Oprodocdopras kucnora u ee conu. CTpoeHHE MOJIEKYIl KACIOT
¢ocdopa, IX OCHOBHOCTH U OKHCIIUTETLHO-BOCCTAHOBHUTEIHHbIC
cBoticTBa. [lomydenne opTodocOpHOIt KUCTOTHL.

®Docdopusie ynodbpenus. [Ipoctoit cynepdocdart. JIBoriHoM
cynepdocdar. [Ipermmnurar. Pocdopurnas Mmyka. CMmenraHHbIe
ynobpenus. AMmocgoc. Azodocka.

I'mapokcunst Mpimbsika, cypemsl (I, V) n Bucmyra (111).
Mera- u opto-popmbl. KHCIIOTHO-OCHOBHBIE M OKHCIIUTEIHHO-
BOCCTaHOBUTEJBHBIE CBOMCTBA. MBIIIBSIKOBAs M CypbMsIHas
kucnotsl. O6mue npuHIMnel nomrydenus. Apcenatst (111, V).




17

Crubartsr (I11,V). Bucmyrats! (V). OkcocoenquHeHns BUCMYTa U
cypbMBl. OcOOEHHOCTH THIPOJIU3a COJIel CYpbMbI U BUCMYTa.

I'mapuns! Melbsika, cypsMbl 1 BucMmyta (111).ITonyuenne u
CBOCTBA.

Tanorenuaet snementos (111, V). Ux cpaBHUTENBHAS
ycToHunBOCTh. Tumbl ranoreHu108. OCOOEHHOCTH MX THIIPOJTU3a.
Tamorenup! azora. Xiopuas! docdopa (111, V).

Oxcoxnopunsl. Okcoxiopun azora. Okcorpuxiopua pocdopa.
Wx runponuz. @ochonutpunxiopun. OcoOEH-HOCTH €ro
CTpOEHHUSL.

Cynbduasl MBIIIBSKA, CypbMBI U BHCMYyTa. OOIIIe TPHHIUITBI
UX nony4deHust. THOCOIM MBIIIBSKA M CYPbMBI.

Coennnenus ¢ meraiuiamMu- Hutpunsl, @ochuasl, ApceHuIp! 1
Crubuzapl. Tunsl HUTPHIOB. OCOOCHHOCTH XUMHYCCKHX CBSI3CH B
HuX. CIUTaBbl MBIIIBSIKA, CYPbMBI U BUCMYTA. TOKCHYHOCTh
¢docdopa, cyppMbl, BUCMYTa U UX coeAnHeHni. KpyroBoporsl
aszora u ¢ocdopa B MPUPOJIE.

20. p-Oaementsl IVA rpynmbl. OOIast XapakTeprUCTHKA
aneMeHToB. CTpoeHue aToMoB. VI3MeHeHHe aTOMHBIX PaJInyCOB,
HNOHU3AIMMOHHBIX MOTCHIINAJIOB 1 3JICKTPO-OTPULATCIIbHOCTU
3JIEMEHTOB. BaJIEHTHOCTh M CTENIEHU OKHCIICHUSI aTOMOB.
W3MeHeHne ycTOMYMBOCTH COEIMHEHUH B BBICILIEH CTENIEHU
OKMCJICHHUSI aTOMOB. XapaKTep XUMHUYECKUX CBA3EH B
coequHeHUsIX. OCOOEHHOCTH XMMHYECKHX CBs3el, 00pa3yeMbIxX
aTomamu yriepona (IV).

[TpocTeie BemecTBa. ANIOTPOIHBIE MOAN(DHUKALIUH YIIIEpO/a.
Hanomatepuans! Ha ocHOBe yriepona. OysuiepeHsl: METObI
noytydeHusi, cepbl IpUMeHeHUs.. Y TIIepoJHbIe HAHOTPYOKH:
Holy4eHue u cBoiictBa. OCOOEHHOCTH MX CTPOCHHS.
ITonynpoBOAHUKOBBIE CBOWCTBA KPEMHUS U T€PMAHMSL.
Xumuueckue cBoicTBa. Mx peakluoH-Hast CIOCOOHOCTD.
OKHCIUTENBHO-BOCCTAHOBUTEbHBIE CBOMCTBA. OTHOLIEHHE K
KUCIIOPOAY, METaJlJIaM, BOJIE, KUCIOTaM U mienodaM. CoenHeHus
BKJIIOUEHUs rpadura. PopMbl HAXOXKACHUS HIEMEHTOB B IPHPOJIE.
[IprHIMTBI TOTYYEHUs MPOCTHIX BelecTB. [IpuMeneHne mpocThIx
BEIIIECTB.

T'unpuner Tuna OHs. Ctpoenne monekyn. M3menenne
TEMIIEpaTyp IIABJICHUS U KUNEHUS B Py METaH-THAPH]] CBUHIIA.
XUMH4YECKHe CBOWCTBA. PeakionHast ClloCOOHOCTh METaHa 1
JpYrux ruapuaoB. OOIIMe IPUHIUITE TOMYYEHNS THAPHIOB.
CuutaHbl, NOJNy4EHHE U BOCCTAHOBUTENIBHBIC CBONCTBA.

Oxcun yraepona (II). Xumudeckast CBSI3b B MOJIEKYIIE C
nmo3unuii Teopuit BC u MO. Ilomydenne. BoccraHoBuTENb-HEIE
cBoiicTBa. Peakuun npucoenmaeHus. KapOOHIITEI METaLIOB.
®ocren. ToxkcnarocTs okcuaa yraepona (II).

Oxcun yranepona (IV). Crpoerne mosekynbl. OTHOIIEHHE K
Boze, menouaM. [lomyuenue. Ilpumenenue. Biusinue yriekucioro
ra3a Ha OKpY)KalOIIyl0 Cpey. YTONbHast KHCIIOTa U €€ COIH.
CrpoeHne MONEKYIIbl YTOIbHOW KUCIOTH i KapOOHAT-HOHA.
CgoiictBa kucnotsl. KapOoHaThI, THAPOKapOOHATHI, OCHOBHBIE
kap6oHaTel. OCOOCHHOCTH OCAKICHUS TPYIHOPACTBOPHMBIX
KapOOHATOB
13 BOJHBIX pacTBOPOB. TepMudecKast yCTOHYMBOCTE KapOOHATOB.
IIpumenenue.

Oxcunel kpeMHMs, TepManust, onosa u ceuHma (11, IV). dnokcun
KpEeMHHSA, 0COOEHHOCTH €T0 CTPOCHHUs, aMOp(Has 1
kpuctayuimaeckas popmbl. KBapir. Kapuesoe crekio. OTHomeHne
JVOKCHIa KPEMHHUS K BOJIE, KHcIoTam, menodam. [lepeBon B
pacTBOpPHUMBIE COSANHEHNSI.

Kpemuuessie kucinorel. MerakpemuueBast, OpTOKpeMHUEBAS U
[NonmukpemHuueBbie KUCI0TEL. OCOOCHHOCTH NX CTPOCHUSL.
[onyuenne. 3omu 1 reny KpeMHUEBBIX KUCIOT. CHIMKarenb Kak

OIIK-1;
OIIK-2;
OIIK-6;
IIK-1;
IIK-3;

IIK-4.
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aacopoent. Conu KpeMHUEBBIX KUCTOT. OpTO-, METa-,
TOJIMCUITHKATBL. ATFOMOCHIMKATHL. VICKYCCTBEHHbIE CHITUKATHI.
Crekia. @axTopbl, ONPEAECISIONINE YCTONUHMBOCTh
CTEKII000Pa3HOr0 COCTOSHUSI CHIINKATOB. COCTaB U METOIIBI
MOJIy4€eHHUs MpocToro crekia. Kpucramnuzanus crekon. CUTaIbL.
CTeKIIOBOJIOKHA U CTEKIOTKaHU. []eomuThI.
Hement. Bsxyniue BemectBa. TyromiaBkue KepaMUKH Ha OCHOBE
KpEMHHUS U IPYruX 31eMeHToB. KpeMHuuii- opranudeckue
coenuHeHus. OJIOBSHHBIE KUCIOTHI.

CunmukoHbI ¥ cujiokcaHbl. [Ipocreiiiie u3 3TUX COeTUHEHHM.
Ocob6enHocty ux crpoeHus. CBorictBa. OKCHIBI TepMaHUs, OJIOBA,
ceunna (11, IV). x cpaBuuTenbHas ycrodunBocTs. KnucinorHo-
OCHOBHBIE U OKHCIIUTEIHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA
okcuaoB.MIX OTHOIIICHHE K BOJE, KUCIOTaM, TeiodaM. OOorme
MIPUHLIUIIBI TTOJTYYEeHHUS.

I'mapokcunsl repmanus, onosa, ceuHna (11, IV).
CpaBHHUTENbHAS] YCTOWYUBOCTh, KUCIIOTHO-OCHOBHBIE U
OKHCIIUTEIHHO-BOCCTAHOBUTENbHBIE CBOKCTBA. COJIM TMIPOKCHUIOB
anemenToB (11, IV) B kaTHOHHO# 1 aHMOHHOMH (hopMax.
OTHOCUTeNbHAs YCTOHYNBOCTh, CKIIOHHOCTD K THAPOJIU3Y.

CoenuHenus ¢ cepoit. Mono- u mucynbduabl. Cepoyriepo.
TuocoenuHeHUs (KUCIOTHI U COMH). THOYroJIbHAs! KMCIIOTA U
THOKAapOOHATHI. THOCOENUHEHHS KPEMHUS, TepPMaHUs, OJIOBA.

[anorenunasl anementos (11, IV). Mx cpaBHuTenbHas
YCTOMYMBOCTD. Tunbl rajoreHu10B. I'uaponus.

I"anoreHokomiuiekcel. I'excadpTopokpeMHHEeBast
KHCJIOTa U €€ CONHU. | eKcaxIopooIoBsSHHAS KHCIOTa U €€ COJH.

CoenuHeHus yraepoa U KpeMHHA ¢ a30ToM. Hutpuasr.
Huan(quuuan), cBoicTBa 1 nonydenue. Llmanosogopon.
IlnanoBonoponnas kucnora. [{uanuasl. Llnanua-uoHs! kak
suranpl. OCOOEHHOCTH MOTYYEHHS IUAHUIOB TSDKEIIBIX
MeTauioB. ['uaponu3 panuaoB. TOKCHYHOCTh HIHAHOBOAOPOIA 1
aHuAOB. LlanoBas KUCIOTa, IIaHATHI, TOJyICHHE U CBOMCTBA.

PopanucroBonoponsas kucnora. Tuonnanatsl. [lonyyenue u
CBOICTBA.

Coenunenus ¢ merayuiamu. Kapouapel Metaninos. Tursl
kapOunoB. OTHOIIEHNE KApOUIOB Pa3INUHBIX THIIOB K BOJE,
kucnoram. KapGopyHz.

Cwmnuasl. [Ipupoga XuMHUYeCcKoi CBA3H, OITyIEHUE U
cBoiictBa. Kpyrosopor yriepona B mpupoze.

21. Bop. Ocobele cBoiictBa Gopa. OTHolIeHNe K Kucnopony, Boxe, | QITK-1;
KHCIIOTaM | mienodaM. ['unpumsr 6opa. Mx cocras. JubopaH, OITK-2:
0COOEHHOCTH XMMUYECKHX CBA3EH B MOJIEKYle AUOOpaHa. OIIK- 6”
Y CTONYHUBOCTE M pEAKIIMOHHASI CIIOCOOHOCTH THIPHUIOB Oopa. ’
TuapunoGopars. IIK-1;
Oxcun 6opa. OcobennocTu ctpoenusi. CoiicTBa. OTHOIIEHHE 11K-3:
K Bojie, menodaM. OpTo-, MeTa-, MoauOopHBIe KUCIOTHL. X ?
coctaB ¥ crpoerne. Crna kucnor. OpTo-,MeTa-, MonmdopaTsl. THK-4.
Bypa.
lanorenmaer 6opa. CtpoeHne Monekyil. Peakmmm
npucoeanHenud. ['uaponus.
TerpadTopobopras kucimora. TopodopaTh.
Hurtpun 6opa. [lomumopdHbie MO UKAINE HUTpUAA Oopa.
Nx cBoiicTBa. bopasoH.
Obmrme 22. s -Daementsl 1A rpynnsl. O0ImIas XxapaKTepucTHKa OIIK-1; Kommok-
CBOMCTBa anemenToB. CTpoeHue aToMOB. VI3MeHEHHe 110 TpyIe aTOMHBIX OIIK-2; BUYM,
S-3JIEMEH- | paJlycOB M MOHM3AIIOHHBIX MTOTEHIINATIOB. XapaKTep OITK-6: KOMIIBIO-
TOB. XMMHYECKHX CBS3€H B COETMHEHHAX. XMMUYECKast aKTHBHOCTh ’ TepHOE
Bomopon. | meramnos. Ee usmenenue B pagy nutuii—1e3nid. OTHOMIEHHE IIK-1; TECTUPO-
Ion- LIETOYHBIX METAJUIOB K HEMETajuI1aM, Boje, kuciaoram. CriocoOs! 1IK-3; BaHHUE
rpymmna MOJIy4YCHUS. TIK-4.
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AJIIOMUHUA

I'mppunst. [Npupona ces3u. CeotictBa. CriocoObI MOTydEHHS.

Oxcunel. Iepoxenasl. Haanepokcuasl. O3ouuael. CTpoeHue.
CpaBHutenbHast ycToiunBOCTh. OTHOIIEHHE K BOJIE, KHCIIOTaM U
menoyaM. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOICTBA.
CriocoObI mOTy4eHwsI.

I'mapokcunpl. CBOMCTBAa-OTHOIIEHHE K KHCIIOTAaM, OKCH/IAM |
colsiM. VI3MeHeHne CriTbl OCHOBaHHUS B PSIAY THAPOKCHIOB JIUTHSI—
ue3ust. [IpUHIHITEI TPOMBINIIIEHHOTO ITOTYIEeHHUs THAPOKCH/IOB
HaTpHs U KaJus, UX IPUMeHeHne. Mepbl ITPe0CTOPOXKHOCTH PU
pabore ¢ menoyamu.

Conu: ranoreHuibl, Cyab(arTel, KapOOHATHI, HUTPATHI,
HUTPHUTHI, CyTb(uabI, HUTpUALL. Bo3MoXKHOCTE 0Opa3oBaHus
JIBOMHBIX COJiel ¥ KpHCTaJuIoruapaToB. KaapunHUpoBaHHas,
KpHCcTalInueckas, nutheBas cofa. [lomydenune conpl. IToram.
I'may6epoBa cob. [IpuMeHeHue coneil. AHATUTHYCCKUE PEaKIUN
KaTHOHOB HIEJIOYHBIX METAJLIOB.

23. Bogopoa. O0rias xapakTepucTika Bogopoaa. [lojgoxkenue ero
B miepuondeckoii cucreme. Ctpoenue atoma. BaneHTHOCTD 1
CTEMEeHb OKUCIICHUS! aTOMOB BOJIOPOJIa. XapaKkTep XMMHUUECKHX
CBSI3€H B €r0 COCJIMHEHMSIX. Y CJIOBHS 00pa30BaHUs U
cymiectBoBanus wonoB H, H™, H;O". ®usndeckne n XuMuIecKne
CBOICTBa BOJOpOoJa. Bonopon kak BOCCTaHOBUTEIb.
BoccraHoBHTeNb-Hasl CITOCOOHOCTH ATOMAPHOT'O M MOJIEKYJISIPHOTO
BoZiOpoaa. B3aumoselicTBue Bojiopoa ¢ MeTailaMu U
HEeMeTaJlIaMH.

CrniocoObI MoTy4eHHst CBOOOIHOTO BOIOPOAA.

T'uppuaer. Tunsl TUAPUIOB: HOHHBIE, KOBAJICHTHBIE,
HOJUMEpHBIe, HecTexuoMmerpudeckue. [lepokenn Bogopoaa.
Crpoenune monekynsl. [lomydenne. OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIE CBOMCTBA B PA3IMYHBIX Cpeax.

24.s-JnemenTsl BTOpOIi rpynnsl. [loarpynna 6epuiius u
maraus. Ioarpynna kaaenus. OOIast XapakTepucTHKa
aneMeHToB. CTpoeHue aToMOB. V3MeHeHue 110 rpyIe aTOMHBIX
pazuycoB ¥ HOHU3AILMOHHBIX TOTCHINAIOB. XapaKTep
XUMHYECKHX CBs3el B coeqnHeHsAX. OcOOEHHOCTH OepHILTHSL.
duznveckre U XMMUYECKHe CBOMcTBa MeTaiuoB. OTHOIICHKE K
HeMeTaJllaM, Bozie, KUCIOoTaM U mienodaM. Croco0bl MOMy4eHHsI.
IIpumenenue.

T'uapuaer. OcobeHHOCTH CTPYKTYPHI THApUA0B. CBOMCTBA.
[IpuHUMTBI TOTydEeHUsL.

Coemmnenus ¢ kucnopoaoM. Oxcunsl. [lepokcumsr. x
cTpykrypa. CpaBHHUTENIBHAS YCTOWYNBOCTH. OTHOIIEHHUE K BOAE,
KHcIoTaMm, menodaM. OKHCIUTENbHO-BOCCTAHOBUTENbHBIC
cBoiicTBa. OKCHIT KabIus (HerameHas U3BeCTh).

I'mppokcunel. Ux crpykrypa. KucioTHo-0CHOBHBIE CBOMCTBA.
AwmdorepHOCT THAPOKCHAA Oeprimus. OKCOSIW U OJISIIIHSL.
[TpuHIMIE! MomydeHus. I'uapokcn KaapLust (TameHas N3BECTb).

Comu. "amorennapl, KapOOHATHI, Cyb(aThl, HUTPATEHI,
cynbdusr, HUTpUIHL, hocdunsr. Kpucrammoruapatsr. Comu
Oepmuirs B KAaTHOHHOM 1 aHMOHHOM Qopmax. KomriekcHbie
coexuHeHMs Oepmintus. [ uaponu3 coneli OepryuTis 1 MarHus.
OKCOXIJIOpUI MarHUSI.

AHanUTHYECKNE PEaKIH KaTHOHOB METAJIJIOB.

JKecTkocTb BOJBI M METOIBI €€ YCTpaHEHNs. TOKCHIHOCTh
COCAMHEHUI OepriuTis U OapwHs.

IleMeHT, Ta30CHIIMKATHBIE MAaTEPHAJIbIL.

Komnmok-
BUYM,
KOMITBIO-
TepHOE
TECTHPO-
BaHNe
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25. Hoarpynna amomMunus. duznueckue 1 XUMUYECKHE
CBOICTBa METAJIJIOB psJa altoMUHUI-Tannuil. VI3MeHeHne
TeMIlepaTyp IUIaBJICHUS U KUIIEHUS B PSAY ATIOMUHAN—TaIUIAH.
Xumuueckasi akTUBHOCTh MeTajioB. OTHOIIEHHE K KUCIOPOLY,
BOJIE,

KHCIOTaM, 1ienodaM. [IpuHINIB! HOTYy4eHUsT METAIIOB.
[Tony4yenue u npuMeHEeHUE aTIOMHUHUSL.

I'uapunst snementoB (111) psina anromMuHMi-TamINI.
OcobenHoctH ctpoeHus. CBOMCTBA U NOIyYEHUE.

lanorenunsr snementos (111) psina anmoMuHMA-TaIIAI.
OcobenHoctH ctpoeHus. CBOHCTBA U NOIYYEHUE.

Hurpunet snementos (111) psina anromunmii-rammii.
OcobenHoctH ctpoeHus. CBOMCTBA U NOIyYEHUE.

Oxcuapt anemenToB(111) psna axromununii-rammit. Vx
CpaBHUTEIbHAs YCTOMYMBOCTh. XUMHUECKHe cBoicTBa. KucinorHo-
OCHOBHBI€ cBoicTBa. [IpuHnums! nonyuenus. Oxcun tawus (I).

I'mapokcunp! anementos (I11) pspa anromuauii-ranmmii. Cocras
¥ 0COOEHHOCTH CTpOeHHs. KHCIIOTHO-0CHOBHBIE CBOMCTBA B PsILy
THJIPOKCHUIOB aIFOMUHUA—Ta/IUA. OTHOIIIEHHE K KUCTIOTaM U
menoyam. ['mapokena tayumms (1).

Comnu. Conu anmoMyHHsI B KATHOHHOW U aHUOHHOW (opMax.
Kpucrannoruapatsl. KommuiekcHble coerHenus. JBoiHbIE cOU.
CpaBHHTeNbHAs XapakrepucTka comneit anementon (I1I).
I'uapomnu3 coneii. OcoOeHHOCTH CTPOCHHUS amoMuHaToB. Comu
tayutust (I). OKUCTUTENBHO-BOCCTAHOBUTEIILHBIC CBOHMCTBA
coenunenuii Tamust (1) u Tamumums (111). TokcnyHOCTH COSMHEHHI
TaJUINS.

O6mas
Xapakre-
pHCTHKA
d- ame-
MEHTOB

26. d-Daements! B rpynmnsl. PeakosemesibHbIe 3j1eMeHTBI.
OO0mas xapakTepucTuka 3j1eMeHToB. CTpOeHHE aTOMOB.
V3MeHeHue 110 rpymmne aTOMHbBIX 1 HOHU3ALMOHHBIX TOTCHIIUAIOB
pany Sc-Y-La-Ac. BaleHTHOCTb U CTENICHb OKHCIJICHHS aTOMOB.
XapakTep XUMHUYECKHUX CBsI3eH B coeanHeHnAX. CKIOHHOCTD K
KOMILIEKCOOOPa30BaHUI0. XMMUYECKHE CBOMCTBA MPOCTHIX
BeulecTB. M3MeHeHne 1o rpynne XuMu4ecKol akTUBHOCTH.
OTHomeHue K KUCIOPOLy, BoAe, KHcaoTaM. CriocoOb! MOTydeHuUs
Sc,Y,La,Ac.

T'uapuaer. OcobeHHOCTH CTPYKTYpHI THApUAOB. CBOMCTBA.
[IpuHIUTBI TOTydEeHUsL.

Oxcunel u ruapokcus! (1), Mi3smeneHne KuCIOTHO-OCHOBHBIX
CBOMCTB I'MAPOKCUIOB B psAy CKaHAUM-akTUHUN. [lonyuenue u
CBOMCTBA.

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

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

Komnmok-
BUYM,
KOMITBIO-
TepHOE
TECTHPO-
BaHMe

27. d-DaemenTtsl IVB rpynnbi. O0mias xapakTepucTuka
3JIEMEHTOB MOATpyHsl THTaHa. CTpoerne atoMoB. V3MeHeHue 1o
TpyMIIE aTOMHBIX PaJyCcOB W HOHN3AIIMOH-HBIX TIOTEHINAIOB.
BaneHTHOCTB U CTENEHN OKUCIIEHUSI aTOMOB. XapakTep
XMMHYECKHX CBSI3€H B coeqMHEHMAX. CKIOHHOCTD K
KOMILIEKCO00pa30BaHuio. M3MeHeHre XUMUIeCKAX CBOMCTB TI0
rpynme. ®u3ngeckre 1 XMMHUYECKHE CBOWCTBA MPOCTHIX BEUIECTB.
XUMHYecKast aKTHBHOCTD IIPU OOBITHOM 1 BBICOKOH
TemriepaTypax. OTHOIIEHNE K KHCIOPOAY, BOJE, KNCIOTaM U
menoyaM. Koppo3noHnHast ycTOHYMBOCTE. MeXaHU3M pacTBOPEHUS
METaJJIOB B CMECH a30THON M TUIABUKOBON KHCIOT. CrOocOOBI
TIOTYYEHHS.

Oxcuapl TTaHa, upkonus, radguus (IV). Ocobernoctu
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CTpPOCHMU . CsotictBa. VX oTHOImICHUE K BOJEC, KMCJIOTaM, IICI0YaM.

[lepeBox B pacTBOpHMBIE COEMHEHMS. [IpHHIMIIBI TOTyIEeHUSL.
Oxcunpt tutana (11, IIT). Caoiictsa.

I'mapokcunst TnTana, nupkonus, radpuus (IV). Ocobennoctn
crpoenusi. KucnorHo-ocHOBHEIE cBOiicTBa. OTHOLIEHHUE K BOJIE,
KucjaoTam, menodam. IToxyuenue.

[lepokucaHbie coeNMHEHUsSI U TIEPOKCOKUCIOTHL. THUTaHATHI.
Hupkonatel. ['mapokcuast Tutana (11, 111). Coiictaa.

lanorennapt snementoB (IV). I'anorennast tTurana (11,
[I).I'maponus ranorernnoB. OkcoranoreHuabl. ['anoreno-
komiuiekcsl. Cynbdatel u HUTpathl (1V)/

28.d-Inementrl VB rpynmbl. OO1iast XapakTepuCcTHKA Kosmnok-
aneMeHToB. CTpoeHUe aTOMOB. VI3MEHEHHE 10 TPYIIE ATOMHBIX BUYM,
PaIMyCOB ¥ MOHU3AIMOHHBIX MTOTCHIMATIOB. BaJIeHTHOCTD U KOMITBIO-
CTETICHb OKMCJICHHUS aTOMOB. XapaKTep XUMHUCCKHX CBSI3Ci B TEpHOE
coeauHeHUsIX. CKIIOHHOCTh K KOMILICKCOOOPa30BaHUIO. TECTUPO-
H3MeHeHne XUMUYECKUX CBOUCTB 10 rpyrme. Ousnueckue U BaHUE
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XUMUIECKas
AKTUBHOCTB ITPHU OOBIYHOM U BBICOKOU TemIiepaTypax. OTHOIIICHHE
K KHUCJIOPOIY, BOJZIE, KMCIO0TaM, IieaodaM. OTHOIICHHE K I[apCKOM
BOJIKE, CMECH a30THOM
U ITAaBUKOBOW KUCIOT. CrOCOOBI MOTY4YEHHS POCTHIX BEIIECTB.

Oxcuapl Banaaust, Huoowusi, ranraia (V). KnucnorHo-ocHoBHbIe
CBOMCTBA OKHMCJOB U ruApokcuaoB. Bananatel. [lonmuBananatsl.
Coenuuenns okcoaHaaus. Huobarel. Tantanatel. OKCHIBI U
ruapokcust Banaaus (11, 111, IV). Tanorenunst anementos (V).
Tanmorennap! Bananus (IL I, IV). I'maponus ramoreHnaos.
Okxcoranoreaupl. [ 'anorenokommiekcsl. [lepokcuabt -cBoiicTBa
MOTyYEHUE.
29. d-IdnemenTtsl VIB rpynnbl. O0mias xapakTeprucTHKa OIIK-1; Kommok-
aneMeHToB. CTpoeHue aToMoB. VI3MeHEeHHe O TPYIIe aTOMHBIX OIIK-2; BUYM,
PaanycoB M MOHU3AIIMOHHBIX MTOTEHIMAIOB. BaneHTHOCTD 1 TIK-1: KOMITBIO-
cTerneHH oKuciIeHus. OKUCTUTETFHO-BOCCTAHOBUTEIBHbIE ? TEpHOE
CBOMCTBA COEIUHEHUH B pa3HBIX CTEICHAX OKHCICHHS aTOMOB. IIK-3; TECTUPO-
XapakTep XUMHYECKHUX CBsI3ei B coeanHeHnAX. CKIOHHOCTD K BaHUE
KoMILIekcooOpa3o-Banmio. Knactepusie coenuuenus. Usmenenne | ITTK-4;
XUMHYECKHUX CBOMCTB 1o rpymme. Pu3ndeckue U XUMHIECKHe PK.7

CBOICTBA MPOCTHIX BEIIECTB. XUMHUUECKask aKTUBHOCTh MPH
OOBIYHOM U BBICOKOW TemriepaTypax. OTHOIIeHHE K KUCIOPOY,
rajoreHam, BoJie, KHCJIOTaM, mienodaM. OCHOBHBIE CIIOCOOBI
TIOTY4EHHS.

Oxcuner xpoma (11, ITI, VI). Ux cpaBHUTENBHAS YCTOWIHBOCTD.
KucnoTHO-0CHOBHBIE M OKHCIINTETHHO-BOCCTAHOBUTEIBHBIC
cBoiictBa. OTHOLIEHHUE K BOZIE, KMCIOTaM, IenodaM. [IpuHuume
TIOTY9EHHS.

Oxcuzpl Monubaena u Bonbdpama (VI). OTHomieHue K Boje,
KHcnoTaMm, menodam. IpuHimmns! nomydenus. M3menenne
YCTOWYIHMBOCTH, OKUCIUTENBHON CITOCOOHOCTH M KUCTIOTHOTO
xapakrTepa B psAay OKCHI0B XpoMa—Boibdpama (VI).

Tappoxcunst xpoma (11, I, VI). CocraB u ocobeHHOCTH
crpoenus ruapokcuaa xpoma (I1I). XpoMoBbIe KUCTOTHL.
W3ononukncnors! xpoma. KHCI0THO-OCHOBHBIE M OKHCITUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA. [IpHHIUIIBI
rony4deHus1. MonubeHoBast U BOIb(ppamMoBasi KUCIOTHL.

Y cTOHYMBOCTD, KUCIOTHBIE U OKUCIUTEIbHBIE CBOMCTBA B ALY
XpOMOBasi-BOJIb(PaMOBas KHCIIOTHI. V30MOMUKHUCIOTH 1
TeTepOIOINKHCIIOTH MONNO/IeHA 1 BOJIb(pama.

Comu xpoma (IT). Caoticta. [TpuHnmns! norydenus. Conu xpoma
(IIT) B xatnoHHOM 1 aHWOHHOH (hopmax. Kpucrayuroruaparsl.
Kommnnexcupie coenuaenus. JBoitapie comn. ['maponus. Comm
xpoma (VI). XpomaTsl, monmmxpoma-
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TBl. OKHCITUTENIFHBIE CBOHCTBA XPOMATOB U IMXPOMATOB.
IIpuHIun neicTBUS XpOMOBOM CMECH.

Comu monu6nena u Bonbdpama (VI). Moaubnatst n
Bob(pamartsl. [lomrmMonndaaTl 1 MOIUBONB(GPaMATEL
OxucnuTenbHBIE CBOMCTBA B Py XPOMaThI—BONIb(paMaThL.
lanorennzapt xpoma (11, I11). Fanorenunsr MonubaeHa 1
Bonb(dpama (VI). KimacrepHsie rajoreHuIb MOITUOIeHA U
Bonb(pama. JIuokcoranorennapl. ColictBa. ['uapomnms.
[epokcocoenunenus xpoma. [Tepokcun xpoma. Ilepokco-
XPOMOBBIE KHCIIOTBL. Y CTOMYMBOCTD U OKHCIIUTENBHBIE CBOHCTBA
TIEpPOKCOCOEAMHEHNH XpoMa.

30. d-2nements1 VIIB rpynnbl. O0mas xapakTeprcTHKa
anemeHToB. CTpoeHue aToMOB. VI3MeHeHHe 110 IpyIe aTOMHBIX
pazMycoB ¥ MOHM3ALMOHHBIX TOTEHINAJIOB. BaeHTHOCTD U
CTENEeHHU OKHMCIICHUs aTOMOB. V3MeHeHue 1o rpyre
YCTOWYMBOCTH COETUHEHHUH B BBICILIEH CTEIIEHH OKHCIICHHS
aTOMOB. XapaKkTep XMMUUECKOH CBSI3H B COSTUHEHHSIX.
CKJIOHHOCTB K KOMILTeKcooOpa3zoBanuto. KiacrepHsie
coenuHeHus. I3MeHeHne XMMHUYECKIX CBOWCTB IO TPYIIIIE.
dusnueckre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB.
OTHolIEHUE K KUCIOPOLY, BOJIE, KHCIIoTaMm, mieinodam. CrnocoOsl
HOJTy4YeHUSI.

Oxcuppt mapraunna (11, 111, IV, VII). YcroitunBocTh, KHCIOTHO-
OCHOBHBIE U OKMCJIMTEIBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
OTHoueHue K Bosie, KMcIoTaMm, menodam. [[puHIMITE nomydeHus.
Oxcuapl TexHeuus u perust (VII). KucnorHo-ocHOBHbIE CBOCTBA.

T'uapoxcunst mapranna (I, 111, IV, VII). YceroituuBocTs,
KUCIIOTHO-OCHOBHBIE 1 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
cBoiicTBa. [IpuHune! nony4deHus. I'uapoKCuabl TEXHELMS U
penus (VII).

Comnu mapranna (II). Kpucrannoruapatsl. KomiiekcHsie
coeaunenus. CpoiictBa. Conu mapranna (111, IV). Conu mapranma
(VD). Manranartsl. ['maponus. OKUCIUTETFHO-BOCCTAHOBUTENIEHBIC
cBoiicTBa. [IpuHIMIIBI IONTYYEHMSL.

Comnu mapranma (VII). [lepmanranatel. OKUCIUTETFHBIE CBOHCTBA
IIEpMaHraHaTa B KUCIIOH, IIEIOYHON U HEUTPAJILHOU cpenax.
[TpyuHIMTBI TOTyYeHUs.

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

Komok-
BI/IyM 9
KOMIIBIO-
TEpHOE
TECTUPO-
BaHHUE

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

CemeiicTBo :keje3a. OOImas XxapaKTepUCTHKA SIIEMEHTOB
cemeticTBa xene3za. CTpoeHue aToMoB. VI3MeHeHne aTOMHBIX
paauycoB M HOHU3AILMOHHBIX ITOTCHIIMAJIIOB B PS/iaX JKENe30—
HUKEJb U JKeNe30—0CMuil. BaleHTHOCTD U CTETIEHH OKUCIICHHS
aTOMOB. XapaKTep XUMHUYECKUX CBSI3€H B COEAMHEHUSX.
CKIIOHHOCTB JIEMEHTOB K 00pa30BaHUIO KATHOHHOW M aHHOHHOM
(dhopm, KomIurekcooOpa3oBanuro. KiractepHpie coeqmHEHNUS.
@duznvecKre U XMMUYECKHE CBOMCTBA JKele3a, KoOanbTa, HUKETIS.
®deppomarHeTu3M. XUMH4IecKass aKTUBHOCTD TP OOBIYHON 1
BBICOKOH TeMmepaTypax. OTHOIEHNE K KHCIIOPOAY, BOJE,
KucinoTaM u menodaM. Kopposus xenesa. [TupodopHoe xeme3o.
Haxoxnenue xenesza B npupoae. [IpoMbIIITIEHHbIE METOABI
rony4yeHus xenesa. [Ipumenenne xeneza. Uyryn. Crams.
CrienanbpHbBIE CTAJH.

Oxcumpl xenesa, kooansta, HuKens (11, IIT). Coctas u
ocobeHHocTn ctpoenust ruapokcnaa xxenesa (II). Kuciorno-
OCHOBHBIE U OKHCIIUTEIFHO-BOCCTAHOBUTENLHBIE CBOWCTBA
runpokcunos (I, I). OTHOmEeHME K BOE, KUCIOTAM, IIETOYaM.
[TpyrHOMTBI TOTydeHUsL.

Comu xene3a, kodansra, HuKEnA (II). Kpucrammorunpats.
JBoiiHbIC 1 0OcHOBHBIE coH. KauecTBEeHHbIE peaKIy Ha KATHOHBI

OIIK-1;
OIIK-2;
OIIK-6;
IIK-1;
1IK-3;

ITIK-4.

Kommok-
BUYM,
KOMIIBIO-
TepHOE
TECTHPO-
BaHMNe
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MmetasuioB (+2). Conn xenesa, kobansra, Hukess (I11) B karnonHoi
¥ aHWOHHOM (hopMax. KauecTBeHHBIC peaKIny Ha KaTHOHBI
mertasuioB (+3). Kpucramtorunpatsl. CTpykTypa 0e3BOIHBIX
xynopuaoB. JBoitHble 1 OCHOBHBIE COJIH.

®epputsl (I11) 1 UX OKHCTUTENEHO-BOCCTAHOBUTEILHBIC 1
KHCIJIOTHO-OCHOBHBIE CBOMCTBa. CrIOCOOBI MOTy4YEHHS.

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

KomriekcHble coenuHeHus kene3a, Ko0aabTa, HUKEIS.
OTtHOCHUTENbHAs YCTOWYUBOCTD MPOCTHIX M KOMIUIEKCHBIX COJIEH
kene3a, kooanbTa, Hukens (ILIIT). Aka-, aMMUH-, THIAPOKCO-,
LIMAaHO-, OKCAIIATOKOMIUIEKCHI. KapOOHMIIBI.
®DepporieH. XapakTep XUMHUECKHUX CBSI3€H B MOJIEKyIIe
¢eppoiieHa. MHorosiIepHbIe KOMILIEKCHI.

CeMeiicTBO IIATHHOBBIX MeTALJI0B. DU3NUECKUe U
XMMHYECKHE CBOMCTBA IUTATHHOBBIX METAJUIOB (PyTEHUM, POIHH,
naJIaiuil, OCMUM, UPUIHIA U TUIATHHA). XUMHUYECKasi aKTUBHOCTh
npu OOBIYHOW M BBICOKO# TeMIiieparypax. OTHOILIEHHE K
KHCIIOPOZly, BOIOPOY, BOJIE, KUCIIOTaM, I1Iel04aM, [IapCKOoii
Bonke. CxeMa nepepabOTKH caMOPOAHO#H miaTuHbl. Jpyrue
METO/IbI ITOTYYEHUSI METAJIIOB.

Oxcuapl 1 ruapatsl okcuaoB. Oxeunsl pyrenus (1V,VI).
Pyrenatbl. Oxcuapt ocmust (VI, VII). Ocmatel. Oxenabt u
ruapokcusl poraus U upuaus (11). Oxcuapl v ruapoKcH
nayutaaus (11). KomruiekcHele coenHenns miaTuHbl. KatnonHsere,
aQHMOHHBIE U HelTpabHbIe KoMIuieKkchl iaTunsl (11, IV). AMMun-
U IIMAaHOKOMIUIEKCHI. | eKcaxIoporIaTHHOBAs KHCIOTA U €€
COJIH.

32.d-InemenTtsl IB rpymmbl. O0111as XapakTeprUCcTHKa JIEMEHTOB.
Crpoenue atoMoB. Mi3MeHeHue 110 IpyIIe aTOMHBIX PaJHycoB U
MOHM3aLMOHHBIX NTOTEHIINAIOB. BajleHTHOCTD U CTeNeHU
OKMCJICHHUSI aTOMOB. XapaKTep XUMHUYECKOU CBSI3U B COCAUHECHMSIX.
CKJIOHHOCTb K KOMILIEKCOOOpa30BaHUI0. XMMUYECKHE CBOMCTBA
HpOCTHIX BemecTB. OTHOLIEHUE K KUCIIOPOAY, BOJE, ILEI0YaM,
kucnotaMm. PacTBopenue 30mota B apckoii Bonke. Crioco0s
J00bIaH MenH, cepeboa u 3010Ta. OCHOBHBIE CIIOCOOBI MOTYUEHHUSI.
[IpumeHeHne MeTasioB.

Oxcuapl Meau (1, 1), cepedpa (1, I1), 30m0ta (I, IIT). CBoiicTaa.
OrtHoleHNe K BoZie, KMCIOTaM, menodaM. [IpuHIUIbT MonydeHusI.
T'unpokcunst meau (I1), cepedpa (I) u 3omora (I11). KucnorHo-
OCHOBHbIE cBoMcTBa. OTHOILIIEHNE K BOJE, KUCIIOTaM, ILENI0YaM.
[IpuHUMIIBI TOTYYEHUS.

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

lanorenokomiuiekcsl. doTorpaduyeckue mpouecchl Ha OCHOBE
raJloreHuI0B cepedpa. AMMHH- U IMAaHOKOMIIIEK-
cel. Comm memu (I). Kpucramnoruapatsl. KoMimiekcHsie
coenuHeHMs. ['anoreno-, nnaHo- 1 aMMHHOKOMILIEKCHI. Comu
3onota (III). Comu B KaTHOHHOM ¥ aHUOHHOHN (opMax. AKBa-,
LIHAHO-, TAJIOT€HOKOMIUIEKCHI. TeTpaxiopo30oTas KUCIoTa U ee
COJIH.

OIIK-1;
OIIK-6;
IIK-1;

1IK-3;
IIK-4.

Kommok-
BUYM,
KOMITBIO-
TepHOE
TECTHPO-
BaHMe

33.d-Onementsi IIB rpynnel. O0mias xapakTeprucTHKa
anemenToB. CTpoeHHe aTOMOB. VI3MeHEHHeE 110 IpyIIe aTOMHBIX
paanycoB M MOHW3ALMOHHBIX TOTCHIMAJIOB. BaneHTHOCTS 1
CTETEHH OKUCIIEHHS aTOMOB. XapaKTep XUMUUECKOH CBSI3U B
coenHeHUsIX. CKIIOHHOCT K KOMITIIEKCOOOPa30BaHHIO.
du3nvecKre ¥ XMMUYECKHE CBOMCTBA ITPOCTHIX BEIIECTB.
OtHoIIEHNE K KUCTIOPOLY, BOAE, KHCIOTaM, IIEJI0YaM.
Awmarnbsramsl. Mepbl TpeaocTOPOKHOCTH TIPH paboTe C PTYTHIO.
Crioco0s1 morydeHus MetTayioB. [IpuMeHeHne MeTasioB.
Oxcuapt muaka ¥ kagmus (11). Oxcunst pryru (I, IT). CBoiicTBa.
OtHolIeHNe K BOAE, KHCIOTaM, menodam. [IpuHIIITE nomydeHns.

OIIK-2;
OIIK-6;
IIK-1;

1IK-3;
IIK-7

Komnok-
BUYM,
KOMITBIO-
TepHOE
TECTUPO-
BaHHC
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Tunpoxcuns! uaka u kaamus (11). KucnotHo-ocHOBHEBIC
cBoiicTBa. OTHOILLIEHUE K BOJIE, KUCIIOTaM, Ieiaodam. [IpuHiummb
TOJTY4€HHUS.

Comu. Kpucramnorunparsl. Colii TUHKA B KATHOHHOM U
annonHo# opmax. Comu pryru (I, II). OxucnurensHo-
BOCCTaHOBUTEJbHBIE cBoMcTBa conelt pryTH (I, II). T'uaponus
coJielt IIuHKa, KaaAMus, pTyTH. LIMHKaTHI.

KommtekcHrle coequHenns. AMMUH-, IHAHO-, TAJIOTCHO-
KOMIUIEKChI. X yCTOWYMBOCTD B PSAY IIMHK — PTYTh. [IpoayKThI
B3aUMOJICHCTBUSI COJIEH PTYTH C AMMHUAKOM.

Ienwii u p-
3JIEMEHTBI
BOCBMOI
TP YIIIBL
f-anemen-
THIL.

34. 'enii n p-31eMeHTHI BOCBMOIi rpynmnbl. O01mas
XapaKTepUCTHUKa 1eMeHToB. CTpoeHne aToMoB. Bo3moxHbIe
BaJICHTHOCTH U CTENIEHU OKHUCIIEHUS aTOMOB JIEMEHTOB.
W3MmeHeHue mo rpymie aTOMHBIX paAlyCcOB U HOHU3AIIMOH-HBIX
noTeHIHanoB. IIpudrHbEl XUMHUYecKOl HHEPTHOCTU. DU3nyeckue
CBOMCTBa. XapakTep MEeKMOJIEKYIIPHOI0 B3aUMO/IeiICTBUS.
W3meHeHne TeMIiepaTyp KUIEHUs U IUIaBJICHUS B PSTy TelIui —
panoH. Xumuueckue coeAuHeHus. @Topuabl KCEHOHA U KPUIITOHA.
[puHIUIEl X momydeHus. [ uapoaus GTopuIoR.
Kucnoponconepxaniue coequHeHUs1 KceHoHa. KnaTtpatHsie
COEZIMHEHUsI aproHa U ero aHajoroB. OKCHJ KCEHOHA U
KceHOHOBBIE KUCIIOTHI.

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

Komnoxsny
M, KOMITbIO-
TEepHOe
TECTUPO-
BaHUE

35. f-Dnementsl. O0O1Ias XapaKTEPUCTHKA DIIEMEHTOB.
ITonoxenue B nepuonndeckoii cucteMme. CTpoeHue aToMOB. 4f- I
Sf-anementsl. Mi3MeHeHHe aTOMHBIX PaInyCOB H

MOHU3AIIMOHHBIX MTOTEHIIMAJIOB N0 neproay. BanentHocts 4f- u 5f-
3JIEMEHTOB. BHYTpEHHSIS1 IEPUOAUYHOCTL CBOWCTB. XapakTep
XMMHUYECKUX CBs3el B coeMHEeHUAX. CKIIOHHOCTh K
KOMILUIEKC000pa3oBanuio. CXO/ICTBA U Pa3iUuusl B CBOMCTBAxX 4f- 1
5f-3neMeHTOB.

Janmanuow (4f->nemenTsl). BaneHTHOCT, XapakTep XUMHYECKUX
cBsi3eid U popMbl coeiMHEHUI. XMMHUYECKHEe CBOMCTBA METAJIIOB.
OTHomIeHNe K KUCIOpOaY, Bozie, Kuciaoram. OKCHIbI.
I'mapokcunel. U3MeHeHne KUCI0THO-OCHOBHBIX CBOKCTB 110
nepuony. Comu. [IBotiusie conu. Coenunenus nepus (IV):
OKCH/JIBI, TUIPOKCH]IBI, LIEPATHI.

Axmunuowt (5f-31eMeHTHl). BaneHTHOCTD 37IeMEHTOB, XapaKTep
XUMHYECKHX CBs3ei U POpMBI COSIMHEHUN B PsiiaX TOPUH—KIOpUiT
u b6eprinii—oypeHcuit. XUMHU9IecKrue CBOMCTBa METaJIJIOB.
Coenunenus topus (IV): okcun, ruapokcua, raaoreHuIb.
Coenunenus ypana (VI): okcun, rTuapoKCHa, TalOreHUIBI,
ypaHaThl, COEANHEHUSI THOKCO-YpaHa.

4.2 CTpyKTypa ITUCHHUILINHBI

Tab6umna 2. O0mas TpyA0eMKOCTb JHCHUILIHHBI cocTaBaseT 15,5 3a4yeTHbIx eaunnn (558

4acoB)
Bun paboTst TpynoemMKoCTh, 4acoB
1 2 Bcero
CeMecTpa | ceMecTpa

OO0masi Tpy10eMKOCTh 324 268 558
AyautopHas padora: 136 170 350
Jlexyuu (J1) 51 68 119
Ipaxmuuecxue 3anamus (113) 17 34 51
Jlabopamopnwvie pabomut (J/IP) 68 68 136
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Bun paboTst TpynoeMKoCTh, 4acoB
1 2 Bcero
ceMecTpa | cemecTpa
CamocrosiTesibHast padora: 161 127 188
Kypcosoii npoekr (KII), kypcosas padota (KP)' 36 36
PacuerHo-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
CaMoCTOsITeTbHOE U3yYEHUE Pa3/ICIIOB 81 40 121
KonTposbHas padora (K)>
CamomnoaroroBka (mpopadoTka U TOBTOPEHNE 80 51 131
JIEKIIMOHHOTO MaTepuasa U MaTepuaia yueOHUKOB U
y4eOHBIX TOCOOMIA, MOATOTOBKA K 1a00OPATOPHBIM U
MPAKTUYECKUM 3aHATHIM, KOJUIOKBUYMaM, pyOeKHOMY
KOHTPOJIIO  T.11.),
IToAroTOBKA M c/laua SK3aMeHa’ 27 27 54
Jk3ameHn | 3auer, 1 3auer + 2
Buo umozo60z0 konmponsn K3aMeH K3aMeHa-
4.2.1. Paznenabl JUCUMILUIMHBI, U3yYaeMble B IEPBOM ceMecTpe
Tabnuma 3. Pa3nensl TUCHUTIITNHBL, U3y4aeMbIe B TIEPBOM CEMECTPE
KonuuectBo yacos
Ne A
pas- HauMenoBanue paszienon }’6I[I/ITOpHaH Bneayn.
nena Beero | Pabora pabota
JI 113 JIP Cp
1 2 3 4 5 6 7
1 «XHUMHA KaK HayKa. CTpOCHI/IC BCIICCTBA. 66 12 4 4 46
3aKOHBI XUMHH.
2 OCHOBHBIC 3aKOHOMEPHOCTH ITPOTCKAHUS 66 10 4 6 46
XUMHYECKUX ITPOIECCOB)»
3 OCHOBBI XUMHHU PacTBOPOB. Peakinu B 103 13 4 40 46
BOJIHBIX CpeJiax.
4 O6mme cBoiictBa p-anemenToB VIIA-IVA 51 16 s 18 2
rpyni.
Hmoeco: 324 51 17 68 161
4.2.2. Pa3zgebl AUCHHUIJIMHBI, H3y4aeMble BO BTOPOM ceMecTpe
Tabauna 4. Pasaensl 1McunIIMHbI, H3y4YaeMble BO BTOPOM ceMecTpe
No KonuuectBo yacos
pas- HammenoBanwme pasnenos
nena B AymuTtopHas Bue-ayn.
cero Pabora pabora

! Ha xypcoBoit ipoekT (paboTy) BBIIENSETCS HE MEHEE OJHOM 3a4€THOM €IMHUIBI TPYJIOEMKOCTH (36 4acoB)

2 TONbKO 17151 32049HOM (OPMBI 00 yUeHHUS
3 [pyu HANIMUMK SK3aMEHA MO JIUCIUTUINHE
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CP
J I13 JIP
2 3 4 5 6 7
OOmmas xapaKkTepHuCcTHKa s-3JIeMeHToB. Bonopoz. 157 55 18 30 54
IMoarpynmna anoMuHus
OO0mras xapakTepucTuka d-3JIeMEHTOB 133 44 8 38 43
OOmas xapakrepuctuka f-anemenToB. [enuit u p-
3JIEMEHTHI BOCHMOM TPYIIITBI 58 20 8 - 30
Hroro: 268 68 34 68 127
Bcero: 558 119 | 51 136 188

4.3. JEKIIMOHHBIE 3AHATHUSI.
4.3.1. JEKIHIMUOHHBIE 3AHATUSA. 1 CEMECTP

TABJINIA 5. Tembl JIeKIIMOHHBIX 3aAHATHIA

Ne TEMA

1 1. IMpeamer u 3agauu xumun. MecTo XMMHH B CHCTEMe €CTECTBEHHBIX HAYK.

2 2. ATOMHO-MOJIEKYJISIPHOE YUeHHe.

3 3. CtpoeHue aToMa M 3JIEKTPOHHBIX 000J104eK aTOMA.

4 4.Ilepuognyeckuii 3akoH u Ilepuognyeckas cucTeMa XHMMHYECKHX 3J1eMEHTOB ¢ TOUKH 3PEeHHSs
TEOPUH CTPOeHHUs aToMa. [leprHoaMYHOCTE CBOICTB 371€eMEHTOB.

5 5. Xumunyeckas cBsI3b U CTPOEHHE MOJIEKY.1, BAJICHTHOCTb. KoHIenus rubpuau3anuy aTOMHbBIX
opOuTaseil u MPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI M HOHOB. KOHIENIus noyispu3aniy HOHOB.
Teopust mosniekynsipubix opouraneii (MO JIKAO).

6 6. Me:xkMonekyasipHoe B3anmoaeiicteue. Ciisl Ban-nep-Baansca. OpueHTaniioHHoe, MHAYKIIMOHHOE U
JHCIEPCHOH-HOE B3auMoaeicTBU. DaKTOpPbI, OMPEAEAIONINE SHEPTUIO MEKMOJIEKYIIIPHOIO
B3auMmoJeicTBus. BogoponHas CBs3b.

7 7.CoBpeMeHHbIe TPO0/IeMbl HEOPraHUYeCKOH XUMHIHU. MeTaioopraHuuecKast U CylnpaMoseKyssipHast
XUMHS-XHUMHUSL MOJICKYIISIPHBIX aHcaMOJIed ¥ MOJIEKYJISIPHBIX CBSI3EH.

8 8. Ocnogwt xumuueckoit mepmoounamuxy. JHEPTETUIECKUE XAPAKTEPUCTUKN XUMHUUECKUX PEAKIIUH.
IIepBoe HayaJI0 TEPMOJMHAMUKH.

9 9. OcHogbl xumuueckoit KuHemuKu. ' OMOT€HHBIE U TeTEpOreHHbIe peakuur. CKOPOCTh XUMHUYECKOH
peaxuun U (pakTopsl ee onpenenstoniye. [lopsanok u MonekyasipHOCTs peakuuu. Katamms.

10 10. Xumuueckoe pasnosecue. CBsi3b KOHCTAaHTBI XMMHUYECKOTO PABHOBECHS CO CTAHAAPTHBIM
n3MeHeHneM >Heprun [ mobca.

11 11.06wue ceoiicmea pacmeopos. Pacmeopvt HerieKmpoaumos.

12 12.PacTBOpPBI 71€KTPOJIUTOB.

13 13.Peakuuu B Heoprannveckoii xumun. I'maponu3 coneid. OkuciumenbHo-60ccmanosumernbHle
peaxkyuu 6 60OHbIX pacmeopax. IJeKTPOJIU3 PACTBOPOB M PACILIaBOB.

14 14. NucnepcHbie cuctemsl. Konaouapl.

15 15.KoMILIeKCHBIE COeTHHEHHS .

16 16.CoBpeMeHHBIE METOABI CHHTE3a M AHAJIN32 HEOPTAHHMYECKUX BeleCTB.

17 17. p-Dnementsi VII A rpynmel.

18 18. p-Onementsl VIA rpynnsl

19 19. p-Onementsl VA rpynmnsi.

20 20. p-DuemenTtsl IVA rpynnsl.
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4.3.2. JEKIIUOHHBIE 3AHATUSA. 2 CEMECTP

TABJIAIA 6. TemMbl JJeKIIMOHHBIX 3aHATHIA

Ne TEMA

1 22. s -OnemMeHTHI 1A rpynnsl.

2 23. Bonopoa.

3 24.s-JnemenTbl BTOpoii rpynmnsl. [Togrpynna 6epuyinst 1 maraus. lloarpynna kaasuus.

4 2S. Iloarpynmna axiMHUHUS.

5 26. d-dnemenTtsl LLIB rpynnsl. PeqkozemesbHbIE 3JIEMEHTHI.

6 27. d-2nementsl IVB rpynmsi.

7 28.d-dnementsl VB rpynmel

8 29. d-dnemenTtsl VIB rpynnel.

9 30. d-Onementsl VIIB rpynmnsl.

10 31.d-9nementni VIIIB rpynnbl. CemeiicTBo keJie3a. CeMelicTBO NJIATHHOBBIX METAJLIOB.
CemMeiicTBO xKeJj1e3a.

11 32.d-dnements! IB rpynnsl.

12 33.d-Daementsi 1IB rpynnsi.

13 34. I'enii ¥ p-371eMeHTBI BOCBMOIi IPyNIbI.

14 35. f-Onementsl. CtpoeHue aToMOB. 4f- u Sf-anementsl. Jlanmanuowt (4f-anementsl). Akmunudwt (Sf-
SJIEMEHTHI).

4.4.. TIPAKTUYECKHUE 3AHATUSL.
4.4.1. IPAKTUYECKHUE 3AHATUSA. 1 CEMECTP
TABJIMIA 7. TeMbl NpaKTUYeCKUX 3aHATHI

Ne TEMA

1 1. IIpeamet u 3agauu XumMun. MecTo XMMHH B CHCTeMe eCTeCTBEHHBIX HAYK.

2 2. ATOMHO-MOJIEKYJIAPHOE YYeHue.

3 3. CtpoeHue aTOMa M JIEKTPOHHBIX 000J104eK aTOMa.

4 4.Ilepuoguyeckuii 3akoH u Ilepuognyeckas cucTeMa XMMHYECKHX 3JIEMEHTOB € TOUKH 3PeHHUS
TeOpUH CTPoeHHUsi aToMa. [lepHoaMYHOCTE CBOICTB 371€eMEeHTOB.

5 5. XumMuyeckasi cCBSI3b M CTPOEHHE MOJIEKYJI, BATeHTHOCTb. KOHIENIHs THOpUAN3AIMN aTOMHBIX
opOHTaneil n MPOCTPAaHCTBEHHOE CTPOESHUE MOJIEKYJT ¥ HOHOB. KOHIENIus Monspu3auy HOHOB.

Teopus monexymsapHbix opouraneii (MO JIKAO).

6 6. Me:xxkMonekyasipHoe B3aumoaeiicteue. Cusl Ban-nep-Baansca. OpueHTanmoHHoOe, HHAYKIIMOHHOE
JHMCIIEPCHOH-HOE B3anMoAeicTBU. DaKTOPbI, ONMPEAEIAIONINE SHEPTHUIO MEXMOJICKYIIIPHOTO
B3aumoJeicTBus. BogoposiHas CBS3b.

7 7.CoBpeMeHHbIe TPO0/IeMbl HEOPraHUYeCcKo XUMHH. MeTamioopraHndecKast M CylnpaMoseKyIspHast
XMMUSI-XMMUSI MOJIEKYIISIPHBIX aHcaMOJIeH M MOJIEKYIISIPHBIX CBSA3EH.

8 8. Ocnogwt xumuueckoit mepmoounamuxy. IHEPTETUICCKIE XAPAKTEPUCTUKN XUMHUUECKUX PEAKIIIH.
IlepBoe HayaJI0 TEPMOJUHAMUKH.

9 9. OcHogwl xumuueckoit Kunemuxu. ' OMOT€HHBIE U TeTEpOreHHbIE peakiui. CKOPOCTbh XUMIUYECKOH
peakuun U (GakTopsl ee onpenensronie. [lopsamgok u MonekyasipHOCTs peakunu. Katanms.

10 10. Xumuuecxoe pasnosecue. CBS3b KOHCTAaHTBI XUMHYECKOTO PABHOBECHUS CO CTAHAAPTHBIM
n3MeHeHneM sHeprum I'nboca.

11 11.06wue ceéoiicmea pacmeopos. Pacmeopvt HesieKmpoaumaos.

12 12.PacTBOpBI 3JIEKTPOJINTOB.
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13 13.Peakuuu B Heoprann4eckoil xumun. I'maponus coneil. OkuciumenbHo-60ccmanogumenbHle
Peaxyuu 6 60OHBIX pacmeopax. JNeKTPOJU3 PACTBOPOB H PACILIABOB.
14 14. Tlucniepcusbie cuctembl. Kosnonanl.
15 15.KomIuIeKkcHbIE COeIMHeHUS .
16 16.CoBpeMeHHBIC METOABI CHHTE3a M AHATH32 HEOPraHN4YeCKUX BeleCTB.
17 17. p-OnemenTts1 VII A rpynmsbl.
18 18. p-Dnementst VIA rpynmsl.
19 19. p-dnementsl VA rpynmsi.
20 20. p-Danements IVA rpynnel.
4.4.2. TIPAKTUYECKUE 3AHATUSA. 2 CEMECTP
TABJIMIIA 8. TeMbl npaKTHYECKUX 3aHATHI
Ne TEMA
1 22.s -DuemenTsI 1A rpynnsi.
2 23. Bonopona.
3 24.s-DdnemenTsl BTOpOIii rpynnsl. [loarpynna 6epusnnus n maraus. [Hoarpynna kansums.
4 25. Iloarpynna ajJroMHuHHS.
5 26. d-dnemenTtsl LLIB rpynnsl. PeqkozeMesibHbIE 3JIEMEHTBI.
6 27. d-2nementsl IVB rpynmsi.
7 28.d-2nementsl VB rpynnbl.
8 29. d-dnemenTtsl VIB rpynnbl.
9 30. d-2dnements1 VIIB rpynmsi.
10 31.d-Daementsi VIIIB rpynnsl. CemeiicTBo kese3a. CeMeiicTBO NJIATHHOBBIX METAJLIOB.
CemeiicTBo Kkene3a.
11 32.d-Inementsol IB rpynnsi.
12 33.d-Inementsl 1IB rpynmnsi.
13 34. T'esqinii u p-371eMeHTbl BOCBMOIi TPyNMbI.
14 35. f-Onementsl. CTpoeHre aToMOB. 4f- u Sf-anementol. Jlanmanuowt (4f-anementsr). Axkmunuowt (Sf-
JJIEMEHTHI).
4.5. JIabopaTopHble 3aHATHS
TABJINLA 9. Tembl 1a00paTOpHBIX padoT
Ne Ne Komn-Bo
JIP paszena Hanmenosanue 1abopaTopHbBIX paboT HacoB
1 2 3 4
OnpenesieHHe OTHOCUTEJILHON MOJIEKYJISIPHOI Macchl OKCH/IA YIJIepojia
1 1 av) 2
2 1 OIPEJIEJIEHUE MOJISIPHOI MACCHI SKBUBAJIEHTA IIMHKA 2
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CKopoCTh XUMHUYECKUX peaKInid. 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT
3 2 TEMIIEPATYPhI U KOHLEHTPALIUU 2
4 b Xumuueckoe paBHOBecHe. BiusiHue TemnepaTypbl U KOHLIEHTPAIUK Ha )

XUMHWYECKOE DABHOBECHUE
5 2 Karanus. 'omoreHHsli 1 reTeporeHHbIi KaTaaus 2
6 3 OuuncTka TBEpABIX BEIIECTB OT IpUMecen 6
7 3 PactBopsl. PactBopumMocTs coneit, [IponsBeneHre pacTBOpUMOCTH 4
8 3 IIpuroroBneHue pacTBOPOB 3aJJaHHON KOHIIEHTpAIH 6
9 3 DNEKTPOIUTUIECKAS JUCCOIUAIHS (TIPOTOIH3) 6
10 3 Tunpormus (Ipotonus) coneit 4
11 3 OKHCIUTENHEHO-BOCCTAHOBUTENBHBIEC PEAKITTH 6
12 3 DIIEKTPOXUMHUUECKHUE CBOMCTBA METAJIIIOB, DJIEKTPOJIU3 PACTBOPOB COMEH 4
13 3 Kopposus metannos 4
14 3 ITonyuenue u cBOMCTBa KHCIOPOA 5
15 3 CBoiicTBa BOIOPO/Ia U MEPOKCUIA BOIOPOIA 5
16 3 T"anorens! 1 NX coeaUHEHNS 10
17 3 Cepa. CBoiicTBa cephbl U €€ CoeTMHEeHU I 10
18 3 ABOT ¥ ero coeIMHeHus], TOTYYEeHHE U CBOMCTBA 10
19 3 dochop u ero coenuHeHus 6
20 3 Yrnepon U KpeMHHUH, COEAUHEHUS YIIIEPOAA U KPEMHUS 6
21 3 bop u ero coeaunenus. Ilomyyenue u cBoiicTBa 6
22 4 CBOﬁCTBa ICJIOYHBIX METAJIJIOB U UX CoeHI/IHeHI/Iﬁ 10
23 4 Bepummii, Marauii, KaJubIui, CTPOHLUN, OapHii U UX COSTMHEHHS 10
24 4 AJIOMHUHUH ¥ €T0 COeTUHEHUS 10
95 5 PenkozemenbHbie aneMenTsl: TuTaH, nupkoHuid U raduuit. OKCHbl 6

TUIPOKCHUIIBI U COJIU
26 5 Bawnaauii, HHOOWIA, TaHTaI U UX COSTUHEHUS 6
27 5 Xpom, MonubieH, Boab(ppaM U UX COSTUHEHUS 6
28 5 MapraHeu, COCIMHEHMS MapraHia 6
29 5 Keneso, k00T, HUKEIb U UX COEANHEHUS 6
30 5 Menp, cepeOpo, 30J0TO U UX COSIMHEHUS 6
31 5 IlvHK, KaAMUK U UX COEAUHEHUS 6
32 5 OJ10BO, CBHHEIl M HX COEIUHEHUS 6
33 5 MBIIBSK, CypbMa, BUCMYT U UX COCITMHCHMSA 6
34 5 KauecTBeHHOE onpeneneHue MOHOB d-aimemenTOB 6
35 6 Cunres HEOpPraHM4YECKUX BEILIECTB 6
36 6 IlonydeHue u cBOKCTBAa KOMIUIEKCHBIX COEAMHEHUN 6

4.6. CamocTosiTeIbHOEC H3YYCHHE PA3/1eJI0B AU CHHIIIMHbBI
TABJIMIA 10. Tembl caMOCTOSAATEIbHBIX 3aHSATHI

pa;;-geﬂa BOHpOCLI, BBIHOCHMBIC HA CAMOCTOATEIIBHOC U3YUECHUEC Koun-Bo yacoB

1

2

HpeuMeT H 3aJa4Y4 XUMHH. MecTo XMMHH B CHCTEME €CTeCTBEHHBIX HaYK. HpenMeT " 3aa49 XUMHU.
OcHOBHBIE 3aga9u COBpeMeHHOﬁ HCOpFaHI/I‘ICCKOﬁ XUMHH. COBPCMCHHLIC HamnpaBJICHUS Pa3BUTU S
XUMHUYECKON HayKH. Xumuueckas (bopMa JABHUIKCHUST MaTEPUH. XuMus Kak cucreMa 3HaHUH 0 BCUICCTBaX —
HX COCTaBE, CTPOCHUH U XUMUYECKOU CBSI3H.
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Honnas cBsi3b U ee cBoiicTa. ITonspusanus noHa B 3ekTpryeckoM rnoie. Ilonspusyemocts u
nojsipusymoulee aeicreue HoHoB. Mi3MeHeHne 3TuX CBOUCTB B epuoaax u rpynnax. VionHas cBs3b-
1 peJieNbHbliA Cllydail KoBaJeHTHOMN MOJIAPHON CBSI3U. 10
MeTannndeckas cBs3b. DJIEKTPOHHOE cTpoeHHe MeTaos ¢ nosuuun MO JIKAO. BanenTtHble
3JIEKTPOHBI, JIEKTPOHHBIH Ia3.

Z[ncnepcnue CHUCTEMBI. KOJ’IJ’IOM}]LI. [[Mcnepcm;le CHCTEMBI. Knaccmbnkaum[ JAUCIIEPCHBIX CUCTEM.

CyCHeHSI/II/I 1 DMYJIbCUH. KOJ’IJ’IOI/II[HLIC pacTBOpBHI. VCTroiurnBOCTh KOJIJIOUTHBIX pacTBOpOB. CTpoe]—me
3 KOHHOHI[HOﬁ YaCTULBI 1 MULICIIIIBI. HI/IOCbI/[J'IBHBIe u J'H/[O(i)O6HI)Ie KOJUIOUIBI. 30J11 U TeIu. HeHTI/BaLH/[ﬂ, 6
KoaryJsinus, CEAMMEHTalU KOJIJIOUA0B. KOJ’IJ’IOI/IZ{HBIC

Boaopoa. O6ias xapakTepucTuka Bogoposa. [lonoxkeHre BoI0po/a B IEPUOANIECKOM CHCTEME.
Crpoenue atoma. BaJleHTHOCTb U CTEIIEHb OKUCIICHHS aTOMOB BOJIOpO/ia. XapaKkTep XMMUYECKUX CBsI3ell B
€ro coeMHeHusX. Y cioBus oOpa3oBanus u cymecrBoBanust nonos H*, H-, H;O". ®usuueckue u
XUMHYECKHE CBOMCTBA BOJOpoaa. Boaopo/ kak BOCCTaHOBUTENb. BoccTaHOBHUTENb-HAsl CIIOCOOHOCTh
aTOMapHOI'0 ¥ MOJIEKYJIIPHOTO BOZ0po/ia. B3aumoeiicTBre Bo0po/ia ¢ MeTaJUlaMi ¥ HEMETaJUIaMH.
Crioco0bI oTydeHust CBOOOJHOro Boaopoaa. [uapuisl. THITbI THAPUIOB: HOHHBIE, KOBAJICHTHBIC,
NnoJIMMepHbIe, HecTexuomeTprueckue. [Tepokenn Bogopona. Ctpoenue mosekyinsl. [Toayuenue.
OKHCIUTENBFHO-BOCCTAHOBUTENIBHBIEC CBOMCTBA B Pa3IMYHbBIX Cpe/iax.

10

d-dnemenTol IIB rpynnel.O61mas xapakTepucTika sneMenToB. CTpoeHne aToMoB. M3MeHeHue 1o rpymie
ATOMHBIX PaJJHyCOB U HOHU3ALMOHHAIX IIOTEHLUAI0B. BalleHTHOCTh U CTENEHH OKHUCIIEHHS aTOMOB.
XapakTep XMMHYECKOH CBS3H B coeMHEHUAX. Du3nueckue 1 XHMHIECKHE CBOMCTBA MPOCTHIX BEILECTB.
OTHoueHNE K KHCIOPOAY, BOJE, KUCIIOTaM, IienouaM. AManbramsl. [Ipumenenne metannos. OKcuisl

5 nuHka 1 kagmus. Oxeuasl pryta (I, IT). CBoiicTBa. OTHOLIEHHE OKCHIOB K BOJIE, KMCIIOTaM, IEI0YaM. 10
[TpuHIMOBI HoMydenus. ['uapokcuapl HIMHKA U Kaamus. KucioTHo-ocHOBHbIE cBoiicTBa. OTHOIIEHNE K
BOJie, KucnoTaM, menodam. [Tpunnunst nomyuenus. Comu. Kpucramnornapatsl. Cou IMHKA B KATHOHHOM
1 annonHoi gopmax. Comu prytu (I, II). OxHcnIUTeTbHO-BOCCTAaHOBUTENLHBIE CBOHCTBA coelt pTyTH (I,
IT). I'maponus coneit UHKa, KaaMus, pTyTd. L{unkaTel. KommiekcHble cOeIMHEHHS.

Jlanmanuowt (4f->neMeHThI). BalleHTHOCTb, XapaKkTep XUMHYECKHX CBA3eil U (OPMBI COCIMHEHUH.
Xumuyeckue cBoiicTBa MeTayuioB. OTHOIIEHUE K KMUCIOPOAY, BoAE, kuciotaM. Okcusl. ['napokcupl.
3MeHeHHe KMCIIOTHO-OCHOBHBIX cBOMCTB 1o nepuoay. Comu. [iBoiinbie comu. Coenunenns uepus (1V):
OKCHU/Ibl, THJIPOKCH/IBI, LIepaThl. Peakunu, jNexalpe B OCHOBE CHHTE3a TPAHCYPAaHOBBIX 3JIEM EHTOB.

Axkmunouodwt (5f-3nemMeHTbI). BaleHTHOCTB 3JIEMEHTOB, XapaKTep XUMHUYECKUX CBsA3eH U GopMbl
COEIMHEHUH B PAJax TOPUH—KIOPUH 1 OepKini—oypeHcuil. XMMUYECKne CBOHCTBA METAJIJIOB.
6 Coeaunenus topust (IV): okeun, ruapokeun, ranorenuisl. Coequnenus ypana (VI): okeun, ruapokcu, 10
rajloreHu/1bl, ypaHaThl, COSIUHEHUS qUoKcoypaHa. CoenuHenus HentyHus u mrytonus (VI, VII):
HENTYHATHI, IUTyTOHATHI, COCIMHEH s OKCOHENTYHHUsI H OKCOILTYTOHMS. PasinoakTHBHOCTB 5f-371EMEHTOB.

5. OHEHOYHBIE MATEPHAJIBI JIsI TEKYHIEI'O W PYBEXHOI'O KOHTPOJISI nepeuens

oyeHouHvlx cpeocme u Koumpoaupyemvix komnemenuyuui: OIIK-1; OIIK-2; OIIK-6; IIK-1;
IIK-3; TIK-4; PK-7.

5.1. BAJAHUS JJIAA TEKYIIEI'O KOHTPOJIA (KOJUVIOKBUYM). 1 CEMECTP.

NEPBASI KOHTPOJIbHASA TOUKA

3.0OCHOBHBIE 3aKOHBI aTOMHO-MOJICKYJISIPHOTO y4€HHUS. 3aKOHBI: COXPAHEHHUS, KPATHBIX OTHOIIEHHH, IIOCTOSIHCTBA COCTaBa, 00bEMHBIX
OTHOIIEHUIT. 3aKOH ABOrazpo. 3aKOH YKBHBAJICHTOB.

7.KBanToBsle uncna. CMBICI KBAHTOBBIX YHCEN. ATOMHBIC OPOUTAIH. DHEPreTHIESCKHE YPOBHH AIEKTPOHA B OJHONIICKTPOHHOM
MHOT02JIeKTpOoHHOM aTomax. [Ipunmun [aymm.

8.IlpaBuio XyH/a ¥ MOPAIOK 3aI0JIHEHUS aTOMHBIX opOuTaseii. [Ipuniun HauMensiueid sHepruu. [Ipasuino KiteukoBckoro.

9.ITepuoauyeckuii 3axoH. [Tepuoauueckas cucrema. OCOOCHHOCTH 3aIIOJHEHHS IEKTPOHAMHU aTOMHBIX OpOuTael 1 GopMUpOBaHHE MTEPHOIOB.
§-, p-, d-, f->]IeMEeHTBI H HX PaCHOJIOKEHUE B TIEPUOTTICCKOH CUCTEME.

10. CTpoeHue 3JIeKTPOHHBIX 000JI04EK 1eMEHTOB. [IepHOTMYHOCTE CTPOCHUS HIIEKTPOHHBIX 00004eK. MI3MEeHeHnEe aTOMHBIX 1 HOHHBIX
paxrycoB 1o rnepuoaam u rpynnaM. D exTsl d- u f-cxxaTus.

11. VoHn3anuoHHbIe HOTEHIIHANIB, CPOACTBO K DIIEKTPOHY, YIEKTPOOTPULIATEIFHOCTD JIeMeHTOB. DaKkTOpHI, OIMPENEIMIONMe 3TH BEINIHHBI U HX
H3MEHEHHUE 110 TIePHOJaM U IPYIIIaM.

12 ITeprogUIHOCTh XHUMHYECKHX CBOHCTB 3JIEMEHTOB, IPOCTHIX BEIIECTB H XUMUUECKHUX COCAUHEHNH. VI3MeHeHne CBOICTB JIEMEHTOB 110
MepHoziaM Y TPYIIaM B 3aBHCHMOCTH OT CTPYKTYDPBI BHEIIHHX M IIPEABHEIIHHUX YIeKTPOHHEIX 000I0YeK H PaJHycOB aTOMOB. M3MeHenue
KUCIIOTHO-OCHOBHBIX CBOHCTB OKCHOB U THAPOKCH/IOB II0 IEPUOAAM H TPYyIIHaM.

13. OcHOBHBIE THIIBI XUMHYECKOH CBS3H: KOBaJICHTHAs (HEMOJIPHAs U MOJIPHAs), HOHHAs, MeTandeckas. O0mmue 0ocoOEHHOCTH MeXaHu3Ma
00pa30BaHUs KOBAJICHTHBIX H HOHHBIX CBSI3€if.

14.0cHOBHBIE TTOJNIOXKEHUS TeOpHH BaseHTHBIX cBsizelt (BC). OcobeHHOCTH 00pa3oBaHMs CBsA3€il O JIOHOPHO -aKLENTOPHOMY MEXAHU3MY.
HacplmmaeMocTh 1 HaIpaBIeHHOCTh XUMUYECKOH CBSI3U. MHOTOIIEHTPOBAsI CBA3b.

15.BajeHTHOCTh XUMUYECKHX AJIEMEHTOB. BaneHTHOCTH ¢ no3unuii Teopun BC. BaneHTHOCTS $-, p-, d-, f-3nemenToB. [locTOsIHHAS M TIepeMeHHast
BaJICHTHOCTH. BaJICeHTHOCTH U CTENEHb OKHCICHHS AaTOMOB JJIEMEHTOB B HX COEIHHECHUSX.

16.01uHOYHBIE U KPATHBIE CBSA3H. G- U T-PA3HOBUIHOCTU KOBAJIEHTHBIX CBsA3el. OTHOCHTENbHAS YCTOHIUBOCTS (p—p)n- U (p—d)m-CBSA3EH.
KonmyecTBennsle XapakTepuCcTUKH XUMUYecKUX cBsi3eil. [Topsinok cBa3u. Dueprus cBs3u. JnuHa cBsi3u. BanentHslil yros. CteneHb HOHHOCTH
cBs3U. DPeKTHBHBIE 3apAabl XUMHIECKH CBA3aHHBIX aTOMOB U CTEIICHb HOHHOCTHU CBSI3U. JIUIIONBHEIN MOMEHT CBSI3H.
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17. Kornenmys rubpuu3aniy aTOMHBIX OpOHTAJIEH U IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ M HOHOB. OCOOCHHOCTH paclpenesICH s
JNIEKTPOHHOM IJIOTHOCTH THOPHIHBIX opOuTaneii. IIpocreiimme Tuel rubpuu3anuu: sp, sp2, sp3, sp3d, sp3d2. 'nbpunusamus ¢ yqactueM
HETOJ[SJICHHBIX JIEKTPOHHEIX Iap. BisiHIe OTTaNKUBaHUS JICKTPOHHBIX I1ap Ha IPOCTPAHCTBEHHYIO KOH(MHTYPAIHIO MOJICKYIL.
18.KoHuenuus nonspusanuy HoHOB. TpaKTOBKa MOJISIPHBIX CBSA3€H COrIacHO KOHUEMMH MOJsIpU3alui HOHOB. JIOKall30BaHHBIE U
JIe0KaIN30BaHHbIe CBsA3U. Tpex- H MHOTOLIEHTPOBEIE CBSI3H. Jletokanu3anus T-3JIeKTPOHHOM INIOTHOCTH B MOJIEKyIe OeH30a,rpaduTe, HOHaX
KHCIIOPOJCOIEPKAILIMX HEOPTaHUYECKUX KHCIIOT.

19.Teopust monexymnspabix opouraneil (MO). OCHOBHBIE [10JI0XKEHUS, S3HEPTETUUECKIE JUarpaMMBbl, CBsI3bIBatOILUE U pa3pbixistomue MO.
Oueprerudeckue auarpaMmMel MO ByXaTOMHBIX MOJIEKYJI 3JIEMEHTOB BTOPOTO IIEPUOJa. G- U T-MOJICKYJIIpHbIE opOouTany. CpaBHEHHE TEOPUH
BC u MO.

20.KomrutekcHble coetnHenust. CTpOeHNE KOMIUIEKCHBIX COEAMHEHUH, TEOPUS KPUCTAIIIMYECKOro 10JIs. XUMHUYECKas CBSA3b B KOMIUIEKCHBIX
COCIMHEHMSIX U OCOOCHHOCTH UX CTpOeHHMs. | MOpuaN3aIis aTOMHbIX OpOUTAIeH KOMILIEKCOOOpa3oBaTelis.

21. MexxMoiekyJisipHoe B3aumozelicreue. Cuiibl Ban-nep-Baanbca. OpueHTaunoHHOE, MHIYKIMOHHOE U I CIIEPCHOH-HOE B3aUMO/IEH CTBUSI.
DakTopbl, OIPEEIIAIOLINE SHEPTUIO MEXMOJIEKYJIIPHOIO B3aUMOJIEHCTBHSI.

22 .BonoponHas cBsi3b. [Ipupona BogopoHOM CBSA3H, €€ KOJINUECTBEHHbIE XapaKTEPUCTUKU. MeX - U BHYTPH-MOJIEKYJISIPHAst BOJOPOIHAS CBA3b.
BomoponHas cBsi3b MEKIy MOJEKyIaMu (TOPOBOJOPOAA, BOABI, aMMHaKa M CIIUPTOB. BiusiHue BOXOPOJHOI CBsI3H Ha (hpH3UUECKHEe CBOiicTBa
BEIIIECTB ¢ MOJIEKYJISIPHON CTPYKTypoit. O0Lme 0cOOEHHOCTH (PH3HUECKHX CBOMCTB MOJICKYIISIPHBIX KPHCTAIJIOB B CPABHEHHH C HOHHBIMHU U
ATOMHBIMH KPUCTAJIJIAMHU.

23. DHepreTudeckre XapakTepUCTUKN XUMHYECKHX peakuuii. [Tepsoe Havyano TepMoauHaMukHy. [TpeBpallieHust SHEpruu U paboThl B XUMHYECKHX
nporeccax.

24 . Tepmoxumust. [TonsTre 00 SHTANBINU. DHJO0- M 9K30TEPMHUYECKHE PEAKIIUU. 3aKOH

I'ecca u cienctBue U3 Hero. CTaHIAPTHOE COCTOSHUE U CTaHIAPTHAs SHTANIBINS 00pa3oBaHus BellecTBa. Pacuers! TemioBbIxX 3¢ dexron
peakuuii.

25.Btopoe Hauano TepmoauHaMukHy. [Toustue snTponnu. OneHka 3Haka N3MEHEHHUS SJHTPOIUH B XUMHUYECKHX peakiusix. Dueprus 'u66ca. Pons
SHTANBIUHHOTO U SHTPOITMHHOr0 (H)aKTOPOB B ONPE/ETICHNH HAPABIICHHS MIPoLecca.

26. FOMOreHHble 1 reTeporeHHble peakLm 1 cnctemMbl. CKOPOCTh XUMHYECKOH Peakiin U (paKTOpPbI €¢ ONpeensomme. 3aBUCUMOCTh

CKOPOCTH PEaKI[HU OT KOHIIEHTpalluK pearenToB. Kunetnueckoe ypasHenue peakiuu. I1opsagok ¥ MOJIeKyIIpHOCTb PEaKIUH.

27.IlonsTHe 0 MexaHu3Me peakiuu. IlepexoqHoe cocTosHue, NI aKTUBMPOBAHHBIN KOMILTEKC. DHeprus akTHBalMu. MakTopkl, Onpe/iesionue
BEJMUUHY SHEPIUH aKTHBAIIMH.

28.BusiHIE TeMIIepaTypsl Ha CKOPOCTh XUMUueckoit peakiuu. [Ipasuno Baut-I'odda. TemmeparypHslii k03 GUIHEHT CKOPOCTH. YpaBHEHHE
Appennyca.

29.Karamm3 u katanu3atopsl. UHruoutops! 1 uarubuposanue. Katanurudyeckue bl 'oMoreHHble H reTeporeHHble KaTaluTHYECKHEe PEaKIiH.
AKTHBHBIE IIEHTPBI TBEPABIX KaTaJIU3aTOPOB.

30. O6patumble 1 HEOOpaTUMbIE XUMUYeCcKHEe peakuun. COCTOSIHIE PABHOBECHS M IIPHHIUIT 00pAaTHMOCTH peakiuu. Kunetndaeckuit u

TEPMOJNHAMUYECKHUH MTOAXO/BI K ONUCAHUIO XUMUUECKOro paBHOBecHs. KOHCTaHTa XMMHYECKOro paBHOBECHUS U €€ CBA3b CO CTAHIaPTHHIM
n3MeHeHueM sHepruu ['n66ca. CmenieHrne XMMIUYECKOro paBHOBECHS IIPH U3MeHeHuH yciaoBuil. [Tpunnun Jle larenbe.

BTOPAS KOHTPOJIBHAS TOUKA
31.Teopun pactBopoB. PacTBOpeHUe Kak GpU3MKO-XMMUYECKUIA NpoLecc. i3MeHeHne sHTanbnum

W 3HTPOMUK Npu pacTBopeHnn BelecTs. ConbeaTaums. ConbBaTtbl. Ocobble CBOICTBA BOAbI Kak pacTBopuTens. Mnapatsl.
Kpucrannorvnapartsl.

32.06ume cBoiicTBa pacTBOPOB — auddy3us u ocmoc. OCMOTHYECKOE AAaBICHHE U €ro 3HaueHHe. METOIbI ONPEIEeICHUsI MOJICKY IIPHBIX Macc

PacTBOPEHHBIX BEIECTB.
33.PacTBOpHUTENB U pacTBOpsieMoe BemecTBo. PacTBopumocTs. HachlmenHble, HeHAaCBILCHHBIE, IEPECHIILICHHbIE, Pa30aBIeHHbIC 1
KOHIIEHTPHPOBAHHBIE PACTBOPHIL. B3auMozeiicTBue pacTBOPEHHOr0 BelecTBa U pacTBOpHTess. COCTOSHHE BEIIECTBA B PACTBOPE.

34 KoHUEHTpaLKsi pacTBOPOB U CHOCOObI €€ BBIPAXEHUs: MAaCCOBas A0, MOAAPHOCTb, HOPMaNbHOCTb, MO/IANILHOCTb, MOJIbHAsA AONS,
™TP.
35.3aKOHOMEPHOCTH PaCTBOPUMOCTH I'a30B B )KUAKOCTSX, ABYX JKHJKOCTEH, TBEPABIX BEIIECTB B XKUAKOCTAX. 3aKoH ['eHpu. BiusHue Ha

PacTBOPUMOCTb NIPUPO/Ibl KOMIIOHEHTOB, TEMIICPATYPbI U AaBlIeHHs. [lepeKkprCTaIN3auH 1 KCTPAKIIHUSL.
36./laBneHue U coctaB napa HaJ pacTBopoM. 3akoH Payist. Kpucrammmsanuus u kuneHue pactBopa. Kprockonus u 30yJIM0CKOM usl.

37. 30TOHMYECKMI KOIDDULIMEHT. DIEKTPOIUTHYECKAs AU CCOLMALHS PACTBOPEHHBIX BemecTB. OCHOBbI TEOPUW 3NEKTPOAUTAYECKON
anccoumaumn. MexaHvsm gnccoumaumu. BavsHve npvpoabl BeLecTBa Ha ero CnocoBHOCTb K 3EKTPOMTAYECKON AnCcoLmaLmm B
BOAHOM pacTBope. KNCIOTHO-OCHOBHbIV XapakTep AUCCOLMaLMM TMAPOKCUAOB B 3aBUCUMOCTM OT MOJIOXKEHWS 31EMEHTOB B
nepuoguyecko cucteme. nccoumaums CpeaHux, KUCbIX U OCHOBHbIX CONEN.

38.PacTBOpBI CI1a0BIX 3JIEKTPOIHTOB. KOHCTaHTA M CTEMeHb AUCCOLMALNH CIab0ro 3IeKTpomTa. 3aKoH pasbasieHus OcTBanbaa.

39.PacTBOpPEI CHIIBHBIX JIEKTPOIUTOB. Kaxkymascs CTenenb JUCCOHAINH CHIBHOTO DIIEKTPOIHTA. AKTUBHOCTD M KOY()(PUINEHT aKTHBHOCTH.
HonHas cuia pacTBopa.

40.0cHOBHble NpeAcTaBAeHUA TEOPUM CUAbHBIX IN1eKTPOANTOB (Teopun bpeHctega n Jloypw, Jibtonca u ap.). IIpoToHHast TeOpUst KUCIOT
1 OCHOBAHHUH, IPOTOJIM3 U IPOTONUTUUECKHE peaKuuii. [IpOTOIHUTEI H apOTONHTHL.

41.Tuccoumnanus Boasl. IOHHOE poM3BeNeHIEe BObL. BOTOPOAHBIN M THAPOKCUIIBHBIN TOKa3aTenu cpeabl. IOH rngpokcoHns. HIuKaTopbl.
Mertons! onpenenernus pH. bydepHbie pactsopbi.

42.TpynHOpacTBOpHMBIE dIEKTPONHTEL. PaBHOBECHEe MeX Ty 0CaIKOM U HACHIIIEHHBIM pacTBopoM. IIponsBenenne pacTBopuMocT. Binsaue

OIHOMMEHHbIX MOHOB Ha PacTBOPVMMOCTL BellecTs. BanaHve pH pactBopa Ha obpa3oBaHue Tpy4HOPaCTBOPUMOrO BellecTBa.
43.I'udponus coneii. lonnsle ypaBHeHUs Tunponu3a. KoHcTanTa u cTemneHs Tuaponusa. BavaHve npupogbl, 3apsaja u pagumyca MOHOB Ha UX

CKNOHHOCTb K rMAPOAn3y. BansHWe KOHLEHTpaLWm pacTBopa, Temnepartypbl, pH cpesbl Ha CTeMeHb rMapoav3a. BinsHue KOHCTaHTbI
JUCCOoHaI A KPICJIOTBI(OCHOBS.HI/IH), KHUCJIOTBI 1 OCHOBAHHS Ha KOHCTAHTY I'HAPOJIA3a.
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44.CnoxHsle cirydan ruaponysa. OGpaTuMBblil 1 HeoOpaTHMBIA THAponu3. [MAPOAN3 KUCABIX coneld. TMapoans TpyaHOPaCTBOPUMbIX CONEN.
COBMECTHBIV rMAPOAN3 coNei. YCNoBMA NojaBaeHuns rugpoamsa. Oblyme npuHLMNbI NOAYYEHU NerKOrApPOAN3YHOLLNXCA CONEN, NX
OUNCTKMN 1 CYLLKW.

45.M'vApoAn3 € TOUKM 3peHUs NPOTOANTUUYECKOW TEOPUMN KMCAOT U OCHOBaHWIA.

46. OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIC ITPOIIECCHI KAK PEAKIIMU [TepeHoca 3jiekTpoHa. OKUCIHMTENN U BoccTaHoBUTENU. Kitaccuukarus
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuii. HoBbiil moaxo/ k kinaccudukanun OBP. THIbl OKUCIUTEIBHO -BOCCTAHOBUTEIILHBIX PEAKIIUIA.
47.CocraBiieHHe YpaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuii. MeTol HOHHO-MOJIEKYJISIPHBIX ITOJIypeakiuid. MeToa NpoTOHHO-
KHCIIOPOJHOro OasaHca.

48.KonuuecTBeHHBIE XapaKTEPUCTUKU OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX Hepexoa0B. OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC CUCTEMBI.
Vpasuenne Heprera. CrangapTHbIE pEIOKC-ITOTEHIHANbI U CIIOCOOBI KX ONPEACICHHS.

49. Penokc-oTeHInaIIbl ¥ OLICHKA HAIIPABIICHUS U ITOJIHOTHI IIPOTEKaHHUSI OKUCIUTEIBHO -BOCCTAHOBUTEIIBHBIX PeaKLnil. 3aBUCUMOCTD MEXy
BEJIIMYMHAMH PEIOKC-TIOTCHI[MAJIOB CUCTEM M W3MeHeHneM sHepruu ['no6ca. ITonbop okucauTeNell 1 BOCCTAHOBHUTEICH C YI€TOM CTaHIapTHBIX
PEIOKC-TIOTEHIINAIOB.

50. PaBHOBecHEe Ha rpaHHIIE METAJLI - PACTBOP. DJIEKTPOAHBIN MOTEeHIHAI. BOIOpOAHBIH 2)1eKTpO/ CpaBHEHHUS. Ps1 cTaHAapTHBIX IEKTPOAHBIX
MOTEHIMANIOB, (PAaKTOPBI, ONPECISIOLIME MOJ0KeHne MeTauia B psiay COI1.

60.X1MHYECKHE HCTOUHUKH 3JIEKTPHUYECKOr0 TOKa- rajibBaHuueckue seMenTsl (I'9). Pabora I'D Sko6u-anuains. DnekTpoaBHKYILas CUila
raJbBaHHYECcKOro deMenTa. IIpuHuun padots! ['D: AKKYMyJISITOPBI M CyXue OaTapen.

61.211eKTposn3 pacIuiaBoOB U BOJAHBIX PACTBOPOB 3JIEKTPoauTOB. KaToaHble n aHomHbIe porecchl. [loTeHnunan pasznoxenus. SIBienne
nepeHanpspkeHus. [IpakTuueckoe 3HaUCHHE JIEKTPOIIN3a. DIEKTPOIUTHYECKUE CIIOCOOBI MOJIyYeHUsI METAJIJIOB M3 PAacIlJIaBOB M PaCTBOPOB.
3axonbl Dapajest.

62.D1eKTpOXUMHYECKask KOPPO3Ksi METAJLIOB- Kak pe3ysbTaT paboTsl I'D. TIpoayKThl XUMHUYECKOM U SJIEKTPOXUMHUIECKON KOPPO3HH U
OCHOBHBIE METO/IbI 3aLUTHI OT KOPPO3UH.

TPETbS KOHTPOJIbHASA TOYKA

63. ucnepcusie cucremsl. Knaccudukarms aucnepcHeix ciucreM. CyCHEH3UM U SMYJIbCHH.

64.Komnonsl. Konnonansie pacTBOphL. Y CTOHYNBOCT KOMIOUIHBIX pacTBOPOB. CTpOeHNE KOJUTONIHOM YaCTHIIBI U MULIEIUIEL. JInoduiIbHbIE N
10(OOHbIe KOJUTOHABL. 301K U renu. [lenTusanus, Koarysius, CeANMEHTA [IUsI KOJUTOUIOB.

65. O0mas xapakrepuctuka 31emeHToB VII A rpynmsl. CtpoeHne aToMoB. OKUCIUTENTbHO-BOCCTAHOBUTENIBHbBIE CBOWCTBA MPOCTHIX BEIECTB.
XUMHUECKHe CBOHCTBA MPOCTHIX BewecTB. OOLIMIT MPUHIIUIT OTYyYEHHsI CBOOOHBIX I'aJIOr€HOB.

66.PacTBOPUMOCTD B BOJI€ TPOCTHIX BELIECTB I'aJOreHoB. XJopHas, OpoMHast ¥ HozHast BOJA.

67. I'anoreHoBo0po/Ibl. BoccTaHOBUTEIBHBIE M KUCIOTHBIE cBOWCTBA. OOIIME NPUHIUIIBI TOMy4YeHHs. [IpOMBIIITIEHHOE HOTyYeHHE COJITHOM
KUCIOThI. IIpuMeHenne CoNAHOM, IaBUKOBOM KUCIIOT. AHAIIMTUYECKHE PEAKLIMH I'allOr€HH/]-MOHOB.

68.0kcuppl dropa, xiopa (I, IV, VII), 6poma (1), fioga (V).OKuCIUTENPHO-BOCCTAHOBUTEIbHBIC U KMCIIOTHBIE CBOIMCTBA.

69. OKCOKHCIIOTBI - KHCIOPOJCOJIEPXKAIIME KUCIOTHI XJI0pa, Opoma, Hoaa. CTpoeHUe MOJIEKYIL.

OKHCIIHTENBbHO-BOCCTAHOBUTELHbIE U KUCIOTHBIE CBOMCTBA. CPAaBHUTEIbHASA YCTOHYNBOCTD coslelt n KucioT. [IpuMenenne rumoxnopuToB,
XJIOPATOB, MIEPXJIOPATOB. XJIOPHAs WK OeNUIIbHAs U3BECTh (XJIOpKa).

70. O6wmas xapakrepucrtuka 3ineMeHToB VIA rpynmsl. IIpocTsie BemecTa. AmtoTponssie Moaupukamuu. Ocodennoctu kucinopona. Crpoenue
MOJIEKYJI 030Ha H cepbl. OCHOBHBIE CIIOCOOBI MOTYYEHHMS IPOCTBIX BEIIECTB.

71. 'mppuasl Tvna HyD. CtpoeHue Mosiekyll. BoccTaHOBUTENBHbBIE M KUCIIOTHBIE CBOMCTBA B Psily BOAAa—TE Ty poBoopox. CepoBo10poI.
CoiicTBa. O01IME NPUHIMIIBI TOJYYEHHS XaJIbKOT€HOBOLOPOIOB.

72.Xampxorennsl. Cpennue, OCHOBHBIEC M KHCIIbIE XaabKoreHHAbL. ['uapons. O6mume npuHIuns! nonrydenus. [IpuMenenne. AHanIuTHIESCKHE
PeaKIiN XaabKOT €HUI-HOHOB.

73. I'mppuasl cepbl HyS,, -ITomucynbdunsl. CtpoeHne Monekyil. Y cToiunBocTh. KHCIOTHBIC N OKMCIIMTENBHO -BOCCTAHOBUTEIIBHBIC CBOMCTBA.
CpaBHHUTENbHAsl YCTOHYMBOCTD NOMHCYTb(GHUI0B X COOTBETCTBYIOIIHMX UM KHCIIOT.

74. Oxcuapl. Oxeunsl anemenToB (IV, VI). OcobenHocTn ctpoeHus. OTHOLIEHHE OKCHIOB K BOJIE, KUCIOTaM U 1ierodaM. OKUCIUTENBHO -
BOCCTaHOBUTEIbHbIE cBOMCTBA. [IpuHIIMITBI TOTYy4EeHUS.

75. CepHuCTasI, CEICHUCTas! U TEIypPHUCTast KUCIOTHI U UX coli. KucIoTHBIE H OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lomydeHue.
Pa3znoxenue cynb(puUTOB. AHAIUTUYECKUE PEAKLUil CyIb()UT-HOHOB.

76. CepHasi, CEJICHOBas U TEIIypOBasi KUCIOTHI U X cou. KUCIOTHBIE M OKUCIUTENIbHBIE CBOMCcTBAa. CBOMCTBA pa30aBICHHBIX U
KOHIIEHTPHPOBAHHBIX KUCIOT. COCOOBI MomydeHus. [IpOoMBIIIIeHHbIe CIOCOOBI OTYIeHUS CePHOI KHCIOTEL

77. Oneym. Ilonucepubie KucaoThl. Jucynbdats (mupocyabdaTsr).

78. TrokHuCnOTH U UX conu. Tuocynbdatel. CTpoeHne THocyibaT-noHa. BocctaHoBUTENBHBIE CBOW CTBA THOCYIb(aTa HaTpusL. [IpuMeHeHne
THOCYIb(aTa HATPUSL.

79. IlomITHOHOBBIE KUCIOTH U HX colu. ['mapocepHucTas kucnota. CTpoeHHe uxX MoneKysl. OTHOCHTENbHAs YCTOHYHBOCTh U OKUCIHUTEIBHO -
BOCCTaHOBHUTEJIbHBIE CBOMCTBA KMCIIOT M UX COJEH.

80.I1epOKCOKHUCIIOTHI Cephl U UX coiu. [IepokcoMOHOCEpHAs U epoKcoarcepHas KUcinoTel. CTpoeHue ux MoJieKy. [lepokcocynbdatsl.
DNeKTPOCHHTE3 MEPOKCOKUCTIOT U colel. X OKHCIHTeNbHO-BOCCTAHOBUTEIBHBIC CBOUCTBA.

81.0kcoxmnopuap! cepsl. Oxcoxaopun cepsl. JJuokcoxnopun cepsl. CtpoeHue monekyil. ['maponus. CpaBHUTENbHAS YCTOWYUBOCTD PA3IUYHBIX
OKCOTaJIOT €HUJIOB CEePhI, CeleHa, TeIypa.

82. Obmas XxapaKTepHCTUKA dJIEMEHTOB VA rpynnbl. XUMHYECKHE CBOHCTBA IIPOCTHIX BENIECTB. PeakoHHas CIIOCOOHOCTH MOJIEKYIISIPHOTO U
aTOMapHOro a30Ta, 6esoro u kpacHoro ¢ocdopa. [IpHHINIEI MOTydeHHs ¥ IPEMEHEHHS IPOCTHIX BemecTB. DuKcamys a30Ta U3 BO3LyXa.

83. T'mapunsl OH;. Crpoenne Monekys1. M3sMeHeHne TepMUYECKON YCTOHINBOCTH, PEAKIIHOHHON CIOCOOHOCTH, BOCCTAHOBUTEIBHBIX CBOUCTB,
CKJIOHHOCTH K PEaKIUsIM IIPHCOEIHHEHNUS B PANY aMMUaK—BHCMyTHH. OOpa3oBaHne H yCTOUYHBOCTS HOHOB aMMOHUS U (ocdonms. [IpuHIumIs!
morydeHus Tuapugos OHs.

84. Amvuak. CpoiicTa u [Tomyuenue. TepMonuHaMIdecKast XapaKTepHCTHKA PeaKIMH CHHTe3a aMMuaka. Colli aMMOHHS H HX TEPMHIECKOe
pasnoxeHne. Peakiun 3aMerieHns BoJOpoaa B aMMuaKe. AMHUIBL, UMUBI, HUTPUABI. AHATNTHIECKHE PEaKIUH HOHA aMMOHHUS.

85. I'mapasun. CTpoeHue MOJIEKyIbl. Peakny IprucoeIuHEeHNs H OKHCIIUTENbHO-BOCCTaHOBUTeNbHbIe. Comu rugpa3onus. ['uapasuH kak
TOIHBO. OCHOBHBIE METO/(BI IIOTyICHUSL.

86. I'mnpokcunamun. CTpoeHHe MOIEKYIIBL. Peaknuy nprucoeinHeH s, OKHCIUTEIbHO-BOCCTaHOBUTENbHBIE. COIM IHAPOKCHIAMMOHHSI.
Ilomyuenue.

87. A30THCTOBOZOPOHAS KHCIOTA U ee colu. CTpoeHne MONeKy bl | a3uj-HoHa. KHCIOTHBIE M OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE CBOHCTBA.
A3suzsl. B3pbIBOOIIaCHOCTE KHCIIOTEI H a3UI0B.

88. Oxkcunsl azota (I, 11, 1, IV, V). Ctpoenue monekyia. OcoOeHHOCTH CTPOSHHUS MOJIEKY bl OKCOHUTpHa a3ota (V) — N,O. OkucnutenbHo-
BOCCTaHOBHTENbHEIE cBOHcTBA. [IpuHIuIIBI nomydenns. TepMoanHaMuUecKas XapakKTepUCTHKA PeaKIliy CHHTe3a okcua a3ota (I1I) u3 mpocTsix
BEIIIECTB.
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89. Azotucras kucnora. CTpoeHue ee MoleKyJibl U HUTpUT-UoHa. HUTpUThl. OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOICTBA KUCIIOTHI U
HUTPUTOB. TOKCHYHOCTH HUTPHTOB.

90. Azornas kucnora. CtpoeHune MoeKyisl OKHCIHTENbHBIE CBOMCTBA pa30aBIeHHON U KOHIICHTPUPOBAaHHON a30THOU KUCIOTHL. JIabopaTopHble
1 TIPOMBILIJIEHHBIE METOABI IOTyYEHHsI a30THOM KUCIoThl. Llapckas Boaka. IIpolyKTel TEPMUUECKOrO pa3jiokKeH s U OKUCIUTENbHBIE CBOMCTBA
HHUTPATOB. AHAJNTUYECKHE PEAKIIUH HUTPAT-HOHOB.

91.A30THBIE yn00peHus.

92. ®octuH. [ToaydeHne U OKKCIUTEIbHO-BOCCTAHOBUTEIILHBIC CBOWCTBA.

93. Oxkcuasbl hocdopa, Mplbsika, cypbMsl 1 BUucMyTa (II1 u V). Ocobennoctu crpoenus. OTHOIIGHHE K BOJE, KUCIOTaM | mienodam. [TpuHIuIb
MOJTYYEHHUS.

94. Kuciopozacoaepskaiue KuciaoTsl pocdopa u ux conu. Docdoproparucrast kuciaora u runodocdursr. Docpopucras kuciaora u GochuTh.
docdopuosaras kucnora, runodocdarsl. 95.Mera-, 1u- (mupo-) u noaupochopHbie KUCIOTH U UX cosd. OpTodocdopHas KHCIOTa U €€ CONH.
CrpoeHue MOJIEKYJI, UX OCHOBHOCTb U OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIE cBOMcTBA. [Tomyuenue.

96. ®octhopubie ynodpenus. IIpocroii cynepdocdat. Apoitnoii cyneppocdar. Ilpeunnurar. @ocdoputHas myka. CMelaHHbIE YI00PSHUSL.
Ammodoc. Asodocka.

97. I'mppoxcuns Mplmbsika, cypbMsl (111, V) u Bucmyta (III). Meta- u opro-dopmbl. KHCIOTHO-OCHOBHBIE ¥ OKUCIHTEIFHO-BOCCTAHOBUTEIIBHEIC
cBoiicTBa. MblIlIbsKOBas M CypbMsiHast KUCIOTbL. OO1me npunumnsl noiaydyeHus. Apcenarsl (111, V). Ctudatsr (111, V). Bucmyratsl (V).

98. I'mapusel Mbllbska, cypbMbl 1 BucMmyTa (I1I). [Tomyuenne u coiictpa.

99. I'anorenu bt anementos (111, V) VA rpynmnsl. X cpaBHUTENbHAS ycTOHUMBOCTB. THIbI ragoreHnjoB. OCOOEHHOCTH UX MMIPONIU3a.
Tanorenust azora. Xnopuasl pocopa (1L V).

100. Okcoxmopusl. Oxcoxmopun azora. Oxcorpuxiopu Gochopa. Ux ruaponus. Dochonurpunxiaopua. OCOOEHHOCTH €ro CTPOCHHS.

5.2. 3AJAHUA JJIAA TEKYILETI'O KOHTPOJIA (KOJVIOKBUYM). 2 CEMECTP.
ITEPBASI KOHTPOJIBHAS TOYKA

1. T'unpunst snementos (111) psaga amomununit-rammumid. OcodeHHocTH cTpoeHus. CBOKMCTBa U MOTy4Y€eHuUe.

2. I'anorennapst 1 Hutpuast snemenrtos (I11) psaa amomuuuii-rammii. Oco6eHHocTH cTpoeHns. CBOHCTBA U MOJTydeHHE.

3. Oxcuybl anementos (111) psaa amomuanii-Tammii. X cpapuuTensHas ycroiunBocts. [Tpunimne nomyuenus. Oxenn tamms (I). KucnoTtho-
OCHOBHBIE U OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA.

4. 'mnpokceunst 3nementoB (111) psna amomunmii-rammid. CoctaB M 0co0€HHOCTH cTpoeHus. KucnoTHO-0CHOBHBIE cBOMCTBA. OTHOLIEHHE K
kucioTam u menouam. ['mapokeun tammus (I).

5. O0u1as XapakTepucTuka I'enus u p-31eMeHToB BocbMOM rpymnmbl. CTpoeHne aToMoB. I1pudnHbl XUMHYECKOH HHEPTHOCTH. XUMUUECKHE
COC/TMHEHHUSL.

6.001mas xapakrepucTuka 31eMeHToB 1 A rpynmsl. Ctpoenue atoMoB. CBOiCTBa, 0COOEHHOCTH OKUCIEHUS TUTHA. CriocoObl MOTyY eHuUsl.
7.0xcunpl. [Tepokeunsl. Hagnepokcuasl. O30unabl. Ctpoenue. OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA M CIIOCOOBI MOJTYY CHHUSI.
8.I'MapOKCHIBI M TUAPHIBI IIEOYHBIX METaI0B. [IpHHIMIBI IPOMBIIUIEHHOTO OMY4EHHUS, UX TpuMeHeHn €. OKHCIUTENbHO-
BOCCTaHOBHTENIBHbBIE U OCHOBHBIE CBOWCTBA..

9.Cou 1IeJIOUHBIX METAJLIOB: XJIOPHU/Ibl, KApOOHATHI, CyiIbdaThl, HUTPaThl. CIOCOOBI MOTYUYECHUS COABI U UX NPUMeHeHHEe. KUCIOTHO -OCHOBHBIE
1 OKHCJIUTEIbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBA. KauecTBeHHBIE PEaKI[MN KATHOHOB.

10. Bogopoz. O6mast xapakrepuctrka Bojgopoaa. [Tonoxkenue Bogopoaa B nepruoandeckoit cucreme. Ctpoenue atoma. Bogopon kak
BOCCTaHOBHTENb. BoccTaHOBHTENBHAS CTOCOOHOCTH aTOMAPHOI0 M MOJIEKYJIAPHOr 0 Boopozaa. BzaumoneiicTBue Bogopoa ¢ MeTaiaMu U
HeMetasutaMu. Crioco0bl Mosty4eHHs: CBOOOHOI0 BOIOPO/IA.

11.ITepokcun Bogopoaa u nepokcuasl. CtpoeHne Monekyisl. [lomyderne. OKUCIHTENIBHO-BOCCTAHOBHTENBHbIEC CBOHCTBA B PA3IMYHBIX CPeax.
12.00mas xapakrepucruka 3nemenToB [IArpynnsl. Ctpoenue atomoB. OcobeHHoctr 6epuinusi. KucaoTHO-OCHOBHBIC M BOCCTAHOBUTEIBHbIE
cBoiictBa. CriocoOBI MOJIy4eHHs.

13.I'mapokcuabl 1 ruapus 3neMeHToB [IArpynmnel. OcoOEHHOCTH CTPYKTYPbI THIPUAOB, UX BOCCTAHOBHTENBHbIE CBOMCTBA. KncinoTHo-
OCHOBHBbIE cBOWcTBA. [IpUHIMITBI TOTy4EHUS.

14. Oxcunpl, MEPOKCHUABI U HAANEPOKCUABI 351eMeHTOB [IArpynmel. KuciioTHO-0CHOBHBIE M OKMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOMCTBA.
CriocoObl OTy4YeHHS.

15.Conu Gepruius ¥ MarHust B KATHOHHOM W aHMOHHOU (opmax. Okcomsiuust 1 onsiust. KommiiekcHbie coenuaenns 6epruis. ['uaponus coneit
OepuiIs U MarHusl.

16.Conu 371eMEeHTOB MOATPYIIIBI KAJIBLUS: TaJOT€HUABL, CyIb(aThl, KapOOHATHI, HUTPATHI, CyIb(uabl. KncioTHO-OCHOBHBIE CBOMCTBA.
JKecTKOCTh BOIBI M METOIBI ¢ ycTpaHeHus. KauecTBeHHbIE peaKI[ny KaTHOHOB.

17.0xcunpl repmanus, onosa, ceunna (I, IV). Ix cpaBHUTENIbHAS YCTOHYMBOCTE. KHCIOTHO -OCHOBHBIE U OKHCIIMTENBHO-BOCCTAHOBUTEIILHBIC
CBOICTBa OKCHIOB. VX OTHOIIEHHE K BOZE, KHCIOTAM, mienodaM. OOIie MPUHIHUIIB! HOTYIeHHS.

18. I'mapokcusl repmans, onoa, ceunua (11, IV). CpaBHuTenbHas yCTOWYMBOCTD, KUCIOTHO-OCHOBHBIC M OKHCIIUTEIFHO-BOCCTAH OBUTEIIBHBIC
cBoiictBa. Cosu runpoxcuos snemenToB (11, IV) B katroHHOI 1 aHMOHHON popmax. OTHOCUTENbHAS yCTOHYMBOCTD, CKIIOHHOCTB K THAPOJIU3Y.
19. O6as xapakrepuctuka d-Jaementsl LB rpynmsl (peakoseMenbHble 3eMeHThI-Sc-Y -La-Ac). CTpoeHne aToMOB. XMMHUYECKHE CBOMCTBA
mpocThIX BemecTB. CriocoObl Moy eHusl.

20.OxcHIbl ¥ THIPOKCHABI PEIKO3eMeIbHbIE DJIEMEHTHI B DSy CKaHIMI-aKTHHUH. KHCIOTHO-OCHOBHBIE U OKHCIHUTEIHO-BOCCTAHOBUTCIBHbIC
cBoiictBa. CIOCOOBI MOJTydEeHHS.

19.Comu d-Dnementos I1IB rpynmsl (penko3eMenbHbIe a1eMeHThI-Sc-Y -La-Ac): THAPHIIBI, HUTPaThl, Cynb(daTsl, KapOOHATHI, hochaThl.
KucnoTHO-0CHOBHBIE H OKHCIIHTENFHO-BOCCTAHOBHTEIbHbIE CBOHCTBA. CIIOCOOBI MOy deHHS.

BTOPASA KOHTPOJIBHAA TOYKA

20.06mas xapakrepucTika d-OnemenTs! IVB rpynmsr. CtpoeHne aToMoB. M3MeHeHHe XUMUYIECKHX CBOHCTB IIPOCTHIX BEIIECTB IO TPYIIIe.
CriocoObl OTy4YeHHS.

21.0xcuapl ¥ THAPOKCHABI THTAHA, HUPKOHHUS, Taduus. [IepokcuIHbIe coeqUHeHNs, HepOKCOKUCIOTH. OcodeHHOCTH cTpoeHus. KucmotHo-
OCHOBHBIE H OKHCIIHTEIEHO-BOCCTAaHOBUTEIbHBIE CBOICTBA. CIOCOOHI IOy YeHUS.

22. Comu TUTaHA, TUPKOHUS, Ta(QHUS: TaTOr €HH/bI, OKCOraJIOr€HUBI, FAJIOT€HOKOMIIIEKCHI, KapOOHATSHI, CYJIb(AaThl, THTAHATHI, IUPKOHATEL
KucnoTHO-0CHOBHBIE H OKUCIIHTENFHO-BOCCTAHOBHTEIbHEIE CBOHCTBA. CIIOCOOBI Oy Y eHHSI.

23. O0mas xapakrepuctuka d-Jnementsl VB rpynmnsl. CTpoeHre aroMoB. XMMHUECKUE CBOWCTBA MPOCTHIX BelecTB. OTHOIICHHE K IIAPCKOM
BOJIKE H CMECH a30THOH

1 IUIABUKOBOK KHCIIOT. CIIOCOOBI OTydeHNsL.

24.0xcupl ¥ IepOKCHIBI BaHA M1, HUOOUS, TaHTana. KHCIIOTHO-0CHOBHEIE H OKHCIIHTEIbHO-BOCCTAHOBHUTENBHEIE CBOiicTBa. CIIOCOOEI
TIOJTy9eHHS.
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25. T'uapOKCHIBI ¥ COJIM BaHAIMsI, HUOOWS, TaHTana. Bananarel. ITommBananater. CoenuHenus okcoBananus. Huobarel. TaHTanatsl.
OkcorayoreHuisl. ['aoreH OKOMIUIEKCHI.

KHUCI0THO-OCHOBHBIE H OKHCIIHTEIEHO-BOCCTAHOBHTEIbHEIE CBOicTBa. CIIOCOOBI ITOIyYCHHSI.

26. O6mast xapakrepucruka d-OnemenTsl VIB rpymmsl. Ctpoerne atoMoB. OKHUCINTEIHO-BOCCTAHOBUTEIIBHBIC CBOICTBA H CLIOCOOBI
MOJTYyYEHHUS.

27. Oxcunsl xpoma (11, 111, VI). x cpaBHUTeNbHAS YCTOHYHBOCTE. KHCIIOTHO-OCHOBHBIE H OKHCIHTEIEHO-BOCCTAHOBUTEIBHBIC CBOICTBA.
IIpuHLUIIBL TONTyYEeHUs.

28. Oxcuapl MonubaeHa u Bosibpama (VI). [IpuHuunns! nosyveHus. Vi3MeHeHne yCTONYMBOCTH, OKUCIUTEIIBHOM CIIOCOOHOCTH U KUCJIOTHOTO
XapakTepa B psily OKCHIOB XpoMa—Boibdpama (VI).

29. I'mapoxcunst xpoma (11, III, VI). Cocra u ocobennoctr crpoenus rugpokcuaa xpoma (I1I). Xpomobie kucinoTsl. M30m0IMKHCIOTE Xp oMa.
KucinoTHO-0CHOBHBIE U OKUCIIUTENIbHO-BOCCTAHOBUTENBHbBIE CBOMCTBA. [IpUHIMITBI [TOTyYEHUSL.

30. MonubeHoBast 1 BOIb(paMoBast KUCIOTHL. Y CTOIYMBOCTD, KUCIOTHBIC U OKUCIUTENIbHBIC CBOMCTBA B Py XPOMOBasi—BOJIb(ppaMoBast
KUCIOTBL. M130MONMMKHUCIIOTEL M FeTePOIIOINKHCIOTEH MOJIMOIeHA ¥ BOJIb (hpama.

31. Commu xpoma (11, I1I, VI) B kaTHOHHOU 1 aHHOHHOIT hopMax. OKHCIUTEIBHbBIE CBOMCTBAa XPOMATOB M IUXpoMaToB. [IpHHIMN AelcTBYS
XpOMOBOI1 cMecH.

32.Momu6pats! 1 Bonbhpamatsl. IlomumMonu6aaTel U HOIHBOJIb(paMaTsl. OKUCINTENBHEIC CBOMCTBA B PSITY XPOMAaTEI—BOJIb(paMaThL.
34.I'anorenu st xpoma (I, I11). Tanorenuasl monubaeHa u Boibdpama (VI). KimacrepHsie rajgoreHn il MOJIMOICHA U BOJIb(pama.
OxkcorajoreHu/isl 1 Juokcoraigorenuapl. Coicrsa..

35.ITepokcocoenunenus xpoma. [Tepokcun xpoma. IlepokcoxpomoBbie KucinoTbl. OCOOEHHOCTH CTPOCHUS. Y CTOWYMBOCTD U OKHCIUTEIILHBIE
CBOICTBa NEPOKCOCOETUHEHUN XpoMa.

36. O6uas xapakrepucruka d-diemento VIIB rpymmsl. CTpoeHHE aTOMOB.

CpoiicTBa npocThix BemecTs. CriocoObl MOMy4eHHs U IIPUMEHEHHUE.

37. Oxkcupsl 1 ruapokcuabl Mapranua (11, 11, IV, VII). KuciioTHO-0CHOBHBIE U OKHCIIHTENIbHO-BOCCTAHOBHUTEIIbHBIE CBOW CTBA. Cr1ocoObI
TOJTYYEHHUS.

38. Okcujibl ¥ THAPOKCH/IBI TeXHEIHs U peHHs. CBOHCTBa U CMOCOOKI MOTyYeHH .

39. Comu mapranua (11, 111, IV). KucnorHo-0CHOBHBIE U OKHCIMTENbHO-BOCCTAaHOBUTENbHBIE CBOHCTBA. CIIOCOOBI ITOITYYEHUSL.

40. MapranioBas 1 MapraiuoBucrast kuciaotsl. Conu Mapranua (VI u VII). Manranatel u Ilepmanranatsl. OKHCIUTENBHO -BOCCTAHOBUTEbHBIE
CBOICTBA B KHCJIOH, 11eJI0YHOM M HEHTpanbHOM cpenax. [IpuHIUIBI MOMTydeHHs.

41.Comu Texnenus u perus (VII). Ieprexuatsl. [TeppenaTsl. KHcaoTHO-0CHOBHBIE H OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE CBOICTBA. CIIOCOODI

MOJTy4€EHHUS.

42. CpoiicTBa xene3a, K00aIbTa, HUKENs - BOCCTAHOBUTENBHbIE U KUCIOTHO-OCHOBHBIE. CTpoeHHe aToMOB. IIpoMbIIIeHHbIE METO/bI ITOTYY eHUs]
Kenesa, KobanbTa, HUKEJs.

43. Okcuabl M THAPOKCHIBI Xkene3a, kobanbTa, Hukes (11, 111). KnuciioTHo-oCHOBHbIE M OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTRA.
ITpuHIUIIEI TOTyYEHHUS.

44, Conu xenesa, kodansta, Hukens (11 u I1I). Kpucramnorunpatsl. JiBoiinbie conu. CTpykTypa 6€3BOJHBIX XJ10pUa0B. OCHOBHbIE COJH.
CBOIiCTBa U TOJIy4YEHHE.

45.®eppurtsl (111) 1 ux peppomarHuTHble cBolcTBA. CBONCTBA U CIIOCOOBI ITOITYYECHUSL.

46. ©eppartsl (IV). OxuciurensHble cBoicTBa. [IpUHIMIIBI TOTyYEHUSL.

47. CpoiicTBa muiaTuHOBBIX MeTayuioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIIEHNE K KUCIOPOY, BOJOPO/Y, BOJIE, KUCIOTAM, LIEN0YaM, LIAPCKOH BOJIKE.
ITpuMeHeHME U CIIOCOOBI MOTyYEHHUS.

48. Oxcuipl ¥ THAPOKCUJIBI PYTEHHUsI, OCMHUS , POJMS, HPHIMS, Maytaaus. KucIoTHO-0CHOBHbIE U OKUCINTENbHO-BOCCTAHOBUTENBHbIEC CBOHCTBA.
ITpuHIUIIEI TOTyYEHHUS.

TPETbSA KOHTPOJIbBHASI TOUYKA

49 KoMIuIeKCHbIE COSAMHEHUS TIaTUHbL. KaTHOHHbBIE, aHMOHHBIC U HelTpanbHble KoMILIeKChl aTuHbl (11, IV). AMMMH - 1 IMaHOKOMILIEKCHI.
I'ekcaxI0pOIIATHHOBAS KHCIIOTA H €€ COJIH.

50. O6uas xapakrepuctuka d-JnemenToB IB rpynmnsl. Ctpoenne atomoB. OTHOIIEHHE K KUCIOPOY, BOJE, lel04aM, KuciaoTaMm. PactBopenne
30J10Ta B ApCKoi Bojke. CriocoObl 100b14u Mezu, cepedpa u 3010ta. [IpuMeHeHne u crocoObl MOTyYeHUs] METAILIOB.

51. Oxeunsl Menu u cepedpa (I, I1), 3omota (I, I1I). KucaoTHO-0CHOBHBIE i OKMCIMTEIFHO-BOCCTAHOBUTENBHBIE CBOICTBA. OTHOILICHHUE K BOAE,
KHUCII0TaM, 1enodam. [IpHHIHIB 0Ty YeHHs.

52.I'mapoxcuast meau (I, I1), cepedpa (I, IT), 3010Ta (I1I). KucioTHO-OCHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. OTHOLIEHHE K
BOJI€, KHCIIOTaM, Ineo49aM. [IpHHINIIBI HOTyYCHUSL.

53. Conm menu, cepebdpa, 30i0ta (I) u conu 3omota (IIT). OKuCIUTENILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA. ['aJI0r€HOKOMITIIEKChl. AMMUH - U

nuanokomiiekcbl. Conu menu (II). Kpucramnoruaparsl. KomiuiekcHbie coeuHeHus. TeTpaxiopo30soTtast KUCIOTa U €€ COJH.

54. O6as xapakrepuctuka d-JiemenToB [IB rpynmel. CrpoeHue aToMoB. KHCIOTHO-OCHOBHBIE U BOCCTAHOBUTEIIBHBIC CBOMCTBA MPOCTHIX
BelecTB. AManbrambl. CriocoOBI ITOTyYeHHS.

55. Oxeuapl ¥ THAPOKCUIBI IIMHKA, KaaMus 1 pryTH. CoiicTBa. [IpuHimnb! monyueHus. KHCIOTHO-OCHOBHBIE M OKHCIIUTEIBHO-
BOCCTaHOBHTEIbHBIEC CBOHCTBA.

56. Conu nuHKa, KaAMHA U pTYTH. [ napunsl. KHclnoTHO-0CHOBHBIE H OKHCIHTEIbHO-BOCCTAHOBUTEIbHEIC CBOIICTBA. KOMIIIEKCHBIE COeTMHEHHS.
KauecTBeHHBIE peaKIIUH KaTHOHOB.

57. Obmas xapaKTepHCTUKa f- DIeMEHTOB(JaHTaHUAB! U aKTHHUBI). [Tlonoxkenue B nepuogmdeckoi cucreme. CTpoeHue aToMoB. BaieHTHOCTS,
CXOJICTBA M Pa3JIMYHsA B CBOHCTBAX 4f- H 5f-d1eMeHTOB. BHYTpeHHSS HepHoAnIHOCTE CBOICTB. CKIOHHOCTB K KOMILIEKCO-00pa30BaHHIO.

58. Jlanmarnuosi (4f-3neMeHTsl). BaleHTHOCTD, XapaKTep XMMUYECKHUX CBsI3eH 1 (OPMBI COSAMHEHUH. XMMUYECKHE CBOWCTBA METAJIIIOB.
CriocoObl OTy4YeHHS.

59.0Kcuabl ¥ THAPOKCHIBI Naumanudos (4f-3neMenTsl). KuciaoTHO-0CHOBHBIE CBOMCTBA, MX M3MEHEHHUE Mo nepruoay. CrocoObl MOTyUYeHus.
60.Conmu naumanu0og (4f->neMeHThI): rajJoreHuabl, CyIbGUabIL, CyIbhaThl, HUTPATHI, HUTPUIBI, KapOHIbl U Gopubl. KHCIOTHO-OCHOBHBIE 1
OKHCIUTENbHO-BOCCTAHOBUTENBHEIE cBOMcTBA.[lomydenue.

61. Axmurnuosi (Sf-3neMeHTHI). BaleHTHOCTD, XapaKTep XUMUYECKHX CBsi3ei 1 (OPMBI COeAMHEHNH. XUMUYeCKH1e CBOHCTBa MeTa/uioB. CrocoObt
TIOJTy9eHHS.

62.0OKCcHIBI U THIPOKCUIBI akmuHu0086 (5f-3memenTsl). KHCIOTHO-OCHOBHBIE CBOICTBA, MX U3MEHEHHUE N0 nepruoay. CocoObl HOTydeHHsL.
63.Comu akmunudos (5f-31eMeHTHI): TaIOTeHHIbL, CyIb(GUIBL, CYIb()aThl, HUTPAThl, HUTPUABL, KapOUIbI H 60pHIbL. KHCIOTHO-OCHOBHEIE U
OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE CBOHCTBA. [TomydeHne.

64. CoBpeMeHHBIe ITPOOIeMBl HEOPraHMIECKOH XUMHH. MeTaluloopranudecKas U CyIpaMoIeKyIspHast XHMHS -XHMHSL MOJIEKYJIIPHBIX aHcaMOuelt
U MOJIEKYJLIPHBIX cBsi3eil. [lomMonekyIspHble CHCTEMBI U U UX monydeHne. CeleKTUBHOE CBSI3bIBAHUE MOJIEKYII B CYIIepMOIIEKYJIbI.

65. Hanoxumusi. HaHoMaTepuansl 1 HAHOTEXHOJIOTUS. YTIIepoAHbIe HAaHOTPYOKH. CBOI CTBa M CIIOCOOBI MOJTYY EHHUSI.
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5.3. BATAHUS JIJISI TIPOMEXKYTOUYHOM ATTECTAIIMM . SK3AMEH.

nepeuenv oUeHOYHbIX cpedcme u Konmpoaupyemvlx komnemenyuii: OIIK-1; OIIK-2; OIIK-
6; I1K-1; IIK-3; I1K-4; IIK-7.
IlepBbIii cemecTp

5.3. 1. Dx3amMeHALMOHHBbIE BONPOCHI
1. IIpenmer u 3aga4u XUMHUU. MeCTO XUMUH B CHCTEME €CTECTBEHHBIX HayK.
2.0CHOBHBIE XMMHYECKUE IIOHATUS: aTOM, MOJIEKYJIa, IPOCTOE BEIECTBO, XUMUUECKOE COCNMHEHNE. XMMHYECKUH dI1eMeHT. ATOMHAs U
MonexynspHas Macca. Moib, MOJISIpHas Macca, MOJISIPHAsI KOHI[GHTPALIKs BELeCTBa.
3.OcHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJIIPHOTO YUCHHs. 3aKOHBI: COXPAHECHHS, KPaTHBIX OTHOLICHHUIT, IOCTOSHCTBA COCTaBa, 00bEMHBIX
oTHoIeHuH. 3akoH ABorazpo. 3aKoH SKBUBAJICHTOB.
4. TI'a3oBble 3aKkoHbl. MieanbHblii ra3. YpasHenue Menneneesa — Knaneiipona. ITapiuanbsHoe JaBieHUe ra3a B CMECH, OTHOCUTENbHAS TNIOTHOCTh
ra3oB.
5. DKcHepUMeHTaIbHbIe OCHOBBI COBPEMEHHOM TEOPHH CTPOEHHs aToMa. Jlyali3M B MOBEICHUH MUKpoJYacTull. BonHoBas npupona
9JIEMEHTapHBIX YaCTHII.
6.YpaBrenue ne bpoitnst, mpunimn HeonpeneneHHocTH [ 'eli3enOepra. KBanToBOMexaHHUecKast MOZIENb aTOMa Boiopoaa. BoiaHoBoe ypaBHEHHE
Ipenunrepa.
7.KBanTtoBble uncia. CMBICT KBAHTOBBIX YKCell. ATOMHBIE OpOHTaIH. DHEPreTHueckue YPOBHH JIEKTPOHA B OJHOIIEKTPOHHOM
MHOT09JIEKTPOHHOM aToMax. [Ipunmmn [Taymm.
8.IIpaBmio XyHaa 1 HOPSIOK 3aIIOIHEHUs aTOMHBIX opOuTaneii. [Ipunnun HauMensuieii suepruu. Ilpasuno Kineukosckoro.
9.Ileproauueckuii 3axoH. [lepuonuueckas cucrema. OCOOSHHOCTH 3aIIOIHEHHUS dIEKTPOHAMHU aTOMHBIX OpOuTaliel u popMUpOBaHHE IIEPHOIOB.
-, p-, d-, -37IEMEHTBI U UX PACIOJIOKEHHE B IEPUOAMIECKON CUCTEME.
10. CtpoeHue 31eKTPOHHbBIX 000JI0U€eK 31eMEHTOB. [1epuoANYHOCT CTPOCHHUS EKTPOHHBIX 000104ueK. VI3MEHeHne aTOMHBIX U HOHHBIX
PaanycoB 1o nepuojaam U rpynnam. DGexTsl d- U f-cxKaTusl.
1 ] I/IOHI’BaLll/IOHHbIe IMMOTCHIHUAJIBI, CpO}lCTBO K 3J'ICKTp0Hy, SHCKTPOOTpHuaTCHbHOCTb 3JIECMECHTOB. CDaKTOpr, onpeﬂenmo IME 3TH BCJIMYUHBI U UX
HU3MCHCHHE 110 nepno;laM )54 rpynnaM.
12.I1eproAMYHOCTh XMMHYECKHUX CBOICTB JIEMEHTOB, MPOCTHIX BEIECTB U XMMHUUECKUX COCMHEHUH. FI3MeHeHne CBOHCTB AJIEMEHTOB 110
l'lePlO}laM )54 prﬂﬂaM B 3aBUCUMOCTH OT CprKTypr BHCIIHUX U l'lpe)lBHeLLlHl/lX SJ'ICKTPOHHHX OGOJ’[O'—[CK u pa}ll/lyCOB aToMoB. M3meHnenue
KHCJIIOTHO-OCHOBHBIX CBOﬁCTB OKCHUJI0OB U l"l/lllpOKCl/l}lOB mo nepuouaM u prﬂﬂaM.
13. OcHOBHBIE THITBI XUMUYECKOH CBSI3U: KOBaJIEHTHAs (HEMOJISIpHAs U TOJISIpHAst), MOHHAs, MeTannyeckas. O61e 0COOEHHOCTH MEXaHU3Ma
00pa30BaHus KOBAJICHTHBIX U HOHHBIX CBsI3€H.
14.0OcHOBHBIE MTOJOKEHUS TeOpuH BasleHTHBIX cBsi3el (BC). OcobenHocTr 00pa3oBaHus CBA3E 110 JJOHOPHO -aKIENTOPHOMY MEXAHU3MY.
HaceimaeMocTs 1 HanpaBJIEHHOCTh XMMHYECKON CBA3M. MHOIOILIEHTPOBAs CBA3b.
15.BaneHTHOCTh XUMUYECKHX 3JIEeMEHTOB. BaneHTHOCTH ¢ mo3unmii Teopun BC. BanentHocTs $-, p-, d-, f~-3nemenToB. [1ocrosHHAs U IepeMeHHas
BaJICHTHOCTH. BaJIeHTHOCTB U CTENEHb OKUCICHHS aTOMOB JJIEMEHTOB B UX COE/IHHEHHUSX.
16.011HOYHBIC ¥ KPATHBIE CBSI3U. G- U T-Pa3HOBMHOCTH KOBAJICHTHBIX CBA3ei. OTHOCHTENbHAs yCTOHYMBOCTD (p—p)n- U (p—d)m-CBsI3EH.
KosmuecTBeHHbIE XapaKTEPUCTUKH XUMUUECKHX cBA3el. [Topsmok cBsizu. Dneprus casu. J{nmuna ca3u. BanenTHslit yron. CTeneHs HOHHOCTH
cBs13U. DPdeKTHBHBIE 3apsabl XUMHYECKH CBA3aHHBIX aTOMOB U CTENI€Hb HOHHOCTH CBSA3H. JIMIONBHBII MOMEHT CBS3H.
17. Konnenuus rubpuau3anuy aTOMHbIX OpOUTAJIEH U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ M HOHOB. OCOOCHHOCTH pacrpe/ieIeH s
JIEKTPOHHOM MJIOTHOCTU THOPUIHBIX opOuTanei. [Ipocreiiue Tunsl rubpuan3auuu: sp, sp2, sp3, sp3d, sp3d2. F'ubpuausanus ¢ yqactuem
HEMO/IeJICHHBIX 2IEKTPOHHBIX Iap. BiusHue OTTaIKUBaHMSA YIEKTPOHHBIX I1ap HA IPOCTPAHCTBEHHYIO KOHMHIYPAILHIO MOTEKYIL.
18.KoH1enuus noaspu3aiy HOHOB. TpaKTOBKa HOJSIPHBIX CBS3€H COTJacHO KOHIEMIIUHY MOJIPU3a[MU HOHOB. JIOKaIM30BaHHbIE H
JIeTI0OKaIN30BaHHbIe CBA3H. Tpex- H MHOTOLIEHTPOBEIC CBsI3H. Jlenokanu3anus T-3IeKTPOHHOM IITOTHOCTU B MOJIEKyIe OeH30a,rpaduTe, HOHAX
KHCJIOPOCOMEePIKAIINX HEOPraHMIECKUX KUCTIOT.
19.Teopust MmonekynsapHbix opoutaneir (MO). OCHOBHBIE HOJIOKEHHSI, SHEPTeTHY €CKHUE TUarpaMMBbl, CBSI3bIBatOIIME U pa3pbixistomue MO.
OHeprernueckue quarpaMmsl MO IByXaTOMHBIX MOJIEKYJI 9JIEMEHTOB BTOPOTO IEPHOAA. G- H T-MOJEKYIIpHbIe opouTanu. CpaBHEHHE TEOPHU
BC u MO.
20.KommexcHble coequHenus. CTpOeHHE KOMIUIEKCHBIX COSANHEHUH, TeOpHs KPUCTAILIMYECKOro Momsl. XHMMHYECKas CBSI3b B KOMIITIEKCHBIX
COCTMHEHHAX U OCOOCHHOCTH MX CTpOeHUs. [ MOpuan3anus aTOMHBIX OpOHTaNell KOMILIEKCOO0pa3oBaTes.
21. MexmodnekyisipHoe BzaumozelictBue. Cuibl Ban-nep-Baanbca. OpueHTannoHHOe, MHIYKIIMOHHOE U T CIIEPCHOH-HOE B3aUMO/ICH CTBUSI.
DakTOpBEI, ONpeeISIONIHEe YHEPTUI0 MEKMOICKYIIPHOTO B3aUMOICHCTBHL.
22.Bonopoznnas cBs3b. IIpupona BooqoOpoaHOH CBA3H, € KOIMIECTBEHHBIC XapaKTEPUCTHKU. MexX - H BHYTPU-MOJIEKY ISIPHAs BOJOPOIHAS CBA3b.
BomoponHas cBs3p MeKIy MOJEKylIaMu GTOPOBOJOPOAA, BOABL, aMMHAKa M CIIUPTOB. BiusiHre BomopoaHoi cBsI3H Ha QH3HYECKUe CBOHCTBA
BEIIECTB ¢ MOJICKYISIPHON CTPYKTypoit. ObIme 0coOeHHOCTH HH3UIECKHX CBOHCTB MOJIEKYIIAPHBIX KPHCTAIIOB B CPABHEHHHU C HOHHBIMU U
ATOMHBIMH KPHCTAJIIAMH.
23. DHepreTHYecKHe XapaKTePHCTUKH XUMHYECKUX peakiuii. [leppoe Hauano TepmonuHamMuky. [IpeBpamieHns S>Heprul H pabOThl B XUMUYECKHX
IpoIeccax.
24 Tepmoxumust. [ToHaTHE 00 SHTATBINU. DHIO- H IK30TEPMUYECKHE PEaKIIMU. 3aKOH
I'ecca u cnencrBue u3 Hero. CTaHIAPTHOE COCTOSHME U CTaHIAPTHAS SHTAIBIINS 00pa30BaHHs BelecTBa. Pacuersl TeMIoBbIX Y deKxToB
peaxumii.
25.Btopoe Hauano TepmoauHaMUKH. [TorsTre suTponmy. OneHKa 3HaKa H3MEHEHHs YHTPOIIMH B XUMUYECKUX peaknusx. JHeprus ['n6oca. Pois
SHTAIBIIUHHOTO H YSHTPOIHHHOr0 (JaKTOPOB B OIPEIEICHNH HAIPABICHHS IIPOIeCCa.
26. [oMOreHHble 1 reTeporeHHble peakumm n cnctembl. CKOpoCTh XMMHYECKOW peakiuy U (haKTOphI €€ OMpeaeIsIonpe. 3aBUCHMOCTh
CKOPOCTH PEaKI[HU OT KOHIIEHTPalluH peareHToB. Kunetnueckoe ypaBHeHne peakiuu. [10psAnok 1 MOTEKyIAPHOCTD PEaKIUH.
27 IlonsATHe 0 MeXaHH3Me peakuuu. [lepexoqHoe cocTosHNE, M AKTHBHPOBAHHBIH KOMILIEKC. DHEprus akTHBAanuH. PaKTopEl, onpeersiom e
BENIMYUHY SHEPIHHU aKTHBAIINH.
28.BnusiHKEE TeMIlepaTypbl Ha CKOPOCTh XUMHUUecKoi peakuuu. [TpaBuno Bant-I'odda. TemnepaTypHblit Ko3hUIIHEHT CKOPOCTH. YpaBHEHHE
Appennyca.
29.Karamu3 u kaTanmu3atopsl. UHruOHTOpS! 1 HHrHONpoBanue. Katanutinaeckue siubl. ['oMOreHHbIe ¥ TeTepOreHHbIe KaTaIUTHISCKHE PEaKIIUH.
AKTHBHBIE IIEHTPHI TBEPIBIX KaTaIH3aTOPOB.

30. Obpatumsble 1 HeoOpaTHMBIC XUMUUecKne peakiui. COCTOSHIE PaBHOBECHS U IPHHIHI 00paTHMOCTH peakuun. Knnetndeckuit u

TepMOANHAMHUYECKHUH TOAXOIBI K ONUCAHUIO XUMUYECKOTo paBHOBecHs. KOHCTaHTa XHUMHYECKOTO PaBHOBECHS U €€ CBA3b CO CTaHAapTHBIM
n3MeHeHueM 3Hepruu ['n66ca. CMenieHne XMMUUECKOTr0 paBHOBECHS IIPH U3MeHeHuH ycioBuil. [Ipunnun Jle [Hlatenbe.
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31.Teopuu pactBopoB. PacTBOpeHue Kak GU3UKO-XMMUYeCKuiA npoLiecc. I3MeHeHne 3HTanbnmm
W 3HTPOMMU Npw pacTBopeHun BelecTs. ConbBaTaums. ConbeaTbl. Ocobble CBOMCTBA BOAbI Kak pacTBoputens. Mmapatbi.
Kpucrannormgparbl.

32.06ume cBoiictBa pactBopoB — au dy3ust 1 ocMoc. OCMOTHYECKOE IaBJICHHE U €r0 3HaUYCHHEe. MeTO/IbI ONpe/IelIeHUs] MOJICKYJISIPHBIX Macc
PAacTBOPEHHBIX BEIECTB.

33.PacTBOpHUTENb M PaCTBOPSIEMOE BELIeCTBO. PacTBoprMocTh. HackllieHHbIE, HEHACHIIICHHBIE, IEPEChIILCHHbBIC, pa30aBlICHHbIC U

KOHILIEHTPH POBaHHbIE PacTBOPHI. B3anMojeiicTBie pacTBOPEHHOro BelecTBa U pactBoputelsi. COCTOsIHME BEIECTBA B PaCTBOPE.

34 KoHueHTpaLus pacTBOPOB U CIIOCOObI €€ BEIPAKEHUS: MacCoBas 0/, MOJSPHOCTb, HOPMaIbHOCTb, MOJIA/ILHOCTb, MOJIbHAasA A0S,

™rp.

35.3aKOHOMEPHOCTH PaCTBOPHMOCTH Ta30B B KUIKOCTSX, IBYX XKUAKOCTEH, TBEPbIX BELIECTB B )KUIAKOCTIX. 3akoH ['enpu. BiusHue Ha
PacTBOPHMOCTb IPHPO/IbI KOMIIOHEHTOB, TEMIICPATY P! U AaBieHus. [lepekpucTai3aiy U 9KCTPaKIis.

36./]aBnenue u cocTaB napa HaJ pacTBopoM. 3akoH Payis. Kpucrammmsanus u kunenue pacrtBopa. Kpuockonust u 30yJIHOCKOMHSL.

37. NI30TOHMYECKUA KO3IGDULMEHT. DIEKTPOIUTHYECKast AUCCOLMALIMS PAaCTBOPEHHBIX BelecTB. OCHOBbI TEOPUUN 31EKTPOANTUYECKON
Avccoumaunn. MexaHusm agunccoumanmn. BansHve npupogsl BelecTBa Ha ero CnocobHOCTb K 31eKTPOANTUYECKON Auccoumannm B
BOZHOM pacTBope. KNCIOTHO-OCHOBHBbIN XapakTep AUCCOLMALMN FTMAPOKCUAOB B 3aBUCUMOCTU OT MOJIOXKEHUSA 3/IEMEHTOB B
nepuoanYeckon cucteme. inccoumaums CpesHuX, KUCbIX U OCHOBHbIX COEN.

38.PaCTBOpLI cnabbIx 3JICKTPOJIMTOB. KoHcraHTa U cTenens Aucconyanuu ciadboro DJIEKTPOJIUTA. 3akoH paS6aBJ’IeHI/Iﬂ OcrtBanpia.

39.PacTBOpPBI CHIIBHBIX 3JIEKTPOIUTOB. KaxyIascsi CTereHb TUCCOIHAIK CUITBHOTO DJIEKTPOIUTa. AKTHBHOCTD U KO3(D(MHUIMEHT aK THBHOCTH.
Wonnas cuna pactBopa.

40.0cHOBHble MpeACTaBAEHNA TEOPUM CUAbHBIX 3N1eKTPOANTOB (Teopun bpeHcTtega n Jloypw, Jibtonca u ap.). IIpoToHHas Teopust KMCIOT
¥ OCHOBAHHM, IPOTOJIN3 U MPOTONUTHYECKHE peaKkLuii. [IpOTOIUTEI ¥ arPOTOTUTEL

41.Iuccormanus Boasl. oHHOe npousBeieHne Bo/bl. BogopoHblil 1 THAPOKCHIIBHBIN MOKa3aTenu cpefbl. VIOH ruapokcoHma. MHauKkaTopsl.

Merons! onpenenenns pH. bydepHbie pactsopbl.
42 .TpyaHopacTBOPUMBIE 3JEKTPOJIUTHI. PaBHOBECHE MEXYy OCAJKOM M HACBILIEHHBIM pacTBopoM. [IpousBenenue pactBopuMocty. BimsHue

OIHOMMEHHbIX MOHOB Ha PacTBOPUMOCTb BellecTB. BansHune pH pactBopa Ha o6pa3oBaHme TpyAHOPaCTBOPMMOTO BeELLEeCTBa.
43.T'udponus coneti. iounsie ypaBHenus ruaponusa. KoHcranta u crenens rugponnsa. BavaHmne npupoael, 3apsaga v paguyca MOHOB Ha MX

CKJIOHHOCTb K TMAPOAN3Y. BAnsiHMe KOHLeHTpaLmy pacTBopa, TeMrepaTtypsl, pH cpeAbl Ha cTeNeHb rMApo/n3a. BinsHue KOHCTaHTBI
JHUCCOIhaInU KHCHOTLI(OCHOBaHl/Iﬂ), KHCJIIOTBI U OCHOBAHHUS HA KOHCTAHTY T'HAPOJIN3a.

44.Cnoxusle ciyyan ruapoinsa. OOpaTUMBIiA  HeOOpaTUMbIH ruaposns. [MAPOAN3 KUCIbIX conen. Tnaponvs TpyAHOPaCcTBOPUMBIX CONEN.
CoBMECTHbI TMAPOAN3 CoNe. YCnoBMA nogaBaeHmns rugponvsa. ObLime NpuHLMNbI NOAYyYeHWs Nerkornapoan3yoLnXca Conew, nx
OUNCTKUN U CYLLKW.

45.TMAPOAN3 C TOUKMN 3PEHNS MPOTONUTUUECKOW TEOPUM KUCIOT U OCHOBaHUIA.

46. OKHCINTENBHO-BOCCTAHOBUTEIIBHBIC TPOLIECCHI KAK PEAKLMH MepeHoca 1ekTpoHa. OKucauTen 1 BocctaHoButenu. Kiaccupuxarus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. HoBbIi moaxon k kiaaccupukanuu OBP. Tumbl OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.
47.CocraBneHue ypaBHEHHH OKUCIMTEIILHO-BOCCTAHOBUTENIBHBIX peaKiid. MeTo MOHHO-MOJIEKYJIIPHBIX MTOJypeakuuii. Mero mpoToHHO-
KHCIIOPOJHOro OanaHca.

48.KonmyecTBeHHbBIE XapaKTEPHUCTUKH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MepeX010B. OKHCIHTEIbHO-BOCCTAHOBUTEIBHbIEC CHCTEMBI.
Vpasuenue Hepaera. CTangapTHbIE peIOKC-IOTEHINATBI H CIOCOOBI HX ONpPe/IeNeHH .

49. PeoKC-IIOTEHITHAIIBI U OI[€HKA HAIPABICHHUS U IOJHOTHI IPOTEKAHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHA. 3aBHCHMOCTD MEXIY
BEIMYUHAMHU PEIOKC-IOTEHI[HAIOB CHCTEM H U3MeHeHueM dHeprun ['u66ca. Ilonbop okucnuTenel 1 BOCCTAHOBUTENIEH C yUETOM CTAHAAPTHBIX
PEIOKC-ITOTEHIINATIOB.

50. PaBHOBecue Ha TpaHUIIE METAILI - PACTBOP. DIEKTPOIHBIN MOTeHIHal. BoqopoHblii 31eKTpo/] CpaBHEHUS. P cTaHAaPTHBIX SJIEKT POIHBIX
MOTEHIMANIOB, (paKTOPBI, ONpeeoLIMe MoJoKeHne Metama B psay COII.

60.X1MHYECKHE HCTOYHUKH 3JIEKTPHYECKOT0 TOKa - rabBanuueckue anneMenTsl (I'9). Padora I'D Skobu-anuais. DneKTpoaBHKYIas Cuia
rajJbBaHH4YecKoro sieMenTa. [IpuHiun pabotsl I'D: AKKyMyIATOpPBL M CyXue OaTapeu.

61.0meKkTponu3 paciIaBoB M BOAHBIX PACTBOPOB 2NIEKTpoauToB. KaTognsie u aHogHbIe Iponeccsl. [loTeHnnan pasnoxeHus. SIBnenue
nepeHanpspkenus. [IpakTHaeckoe 3Ha4eHUE 2TIEKTPOIIH3a. DIEKTPOIUTHYCSCKHE CIIOCOOB! TOTyYEeHHS METAJIOB U3 PAcIlIaBOB H PACTBOPOB.
3axonsl Papazyest.

62.D1eKTpOXUMHUYECKasi KOPPO3Hs METAJLIOB- Kak pe3yabTaT padotsl I'D. TIpomyKThl XUMUYECKOH U SIEKTPOXUMHUYECKOH KOPPO3HUHU U
OCHOBHBIE METOIBI 3AIIUTEI OT KOPPO3UH.

63. Tucniepcusle cuctembl. Knaccudukanus aucnepcHsIX cucteM. CyCreH3UH H MY JIbCHH.

64.Komronasl. Konmouausie pacTBOphL Y CTOHINBOCT KOJIOMAHBIX pacTBOPOB. CTpoeHne KOJUIOMIHOH YaCTHIIBI M MULEIIBL. JInoduisHble 1
1m0 o6HbIe KOJUTONABL. 30imH U remy. [lenTu3anus, Koarysius, CeAUMEHTAalHs KOJUIOHIOB.

65. O6mast xapakTepucrrka d1emenToB VII A rpynmsr. Ctpoenue aToMoB. OKHCIHTETbHO-BOCCTAHOBHTEIBHBIE CBOICTBA ITPOCTHIX BEIIECTB.
XuMHUeckre CBOUCTBA MPOCTHIX BemecTB. OONIMil IPUHIHII MOTyYeHNs CBOOOAHBIX I'aIOr €HOB.

66.PacTBOPIMOCTE B BOZI€ IPOCTHIX BEIIECTB TaoreHoB. XJIopHas, OpoMHas U ffoqHas Boza.

67. T'anorenoBogoponsl. BoccTaHOBUTENBHBIEC H KHCIOTHBIE CBOMCTBA. OO IMINe MPUHIMIEI TOMydeHus. [IpOoMBIIIIeHHOe TOTyIeHHe COITHOH
KUCIOTHL. [IpuMeHeHne CoNsH O, MIaBUKOBOI KUCIOT. AHAIMTHIECKUE PEaKI[HU IaJOr éHU ] -HOHOB.

68.0Okcup! dropa, xiopa (I, IV, VII), 6poma (I), iiona (V).OKuCIUTENEHO-BOCCTAHOBUTENBHBIC U KHCIOTHBIE CBOMCTBA.

69. OKCOKHCIIOTHI - KHCJIOPOACOepKallie KHCIOTH XI0pa, OpoMa, ffona. CTpoeHHe MOIeKyII.

OKHCIIHTENEHO-BOCCTAHOBHUTEIbHbIE U KUCIOTHBIE CBOMCTBA. CPAaBHUTEIbHAS yCTONUHBOCTE CoJeil  KHCIOT. [IpuMeHeHre THIIOXJIOPHTOB,
XJIOpATOB, IIEPXJIOPATOB. XIJIOpHAs HIIH OeNIIbHAs H3BECTb (XIOPKa).

70. O6mas xapakTepuctuika eMeHToB VIA rpynmel. [IpocTsie BemecTBa. AiutotpornHbie Moaudukanuu. OcodbenHocTn kuciaopoaa. CTpoeHue
MOJIIEKYJI 030Ha H cepbl. OCHOBHBIE CIIOCOOBI OTYyYEHUS IPOCTHIX BEIIECTB.

71. T'mopunst tuna H,O. Ctpoenne mMoitekys. BoccraHoBUTENIbHBIC U KUCIIOTHBIE CBOICTBA B psily BoJa—TelTypoBogopoa. CepoBogopos.
Caoiicta. O0IMEe IPUHIUIIBI TOTYyYEHUS XaIbKOT€HOBOLOPOJIOB.
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72.Xanpkorenunsl. CpenHye, OCHOBHEIC U KUCIBIE XalbKoreHu sl I'napoms. O6mye npuHIKIE HonydeHus. [IppMenenne. AHaTMTHYCCKHIE
PeaKIUH XaJIbKOr €HU/I-HOHOB.

73. Tunpunst cepsl HyS,, -ITomucynbduast. CTpoeHne MoeKy. Y CToiunBOCTb. KHCIOTHBIE M OKHCINTENBHO-BOCCTAHOBUTEIILHBIC CBOWCTBA.
CpaBHUTENbHAsT YCTOHYUBOCTD HOJIMCYIIB(GHIOB U COOTBETCTBYIOIIMUX UM KHCIIOT.

74. Oxkeupsl. Oxcupl anementoB (IV, VI). Ocobennoctu crpoenus. OTHOLICHHE OKCHIOB K BOJE, KHCIOTaM U mieiodam. OKUCIHTEIBHO -
BOCCTaHOBHTENIBHEIE CBOMCTBA. [IpUHIHUIIBI IOy EHUSL.

75. CepHucrasi, CeJI€HUCTas U TEJUTyPUCTast KUCIOTBI U UX conu. KUCIIOTHBIE U OKUCIMTENIbHO-BOCCTAaHOBUTENbHBIE CBOMCTBA. [TomyueHue.
Pa3nokenue cynb(GpUTOB. AHAIUTHYECKHE PEAKLUI CYIb(UT-HOHOB.

76. CepHasi, ceJIeHOBas U TEJUTyPOBasi KUCIOTHI U UX COJM. KUCIOTHBIEe M OKHCIUTeIbHbIe cBoiictBa. CBOlCTBA pa30aBIeHHBIX U

KOHIICH TPHPOBAHHBIX KUCIOT. CriocoObl moydeHust. [IpoMbInIIeHHbIe CIIOCOObI TOTYYCHHUS CEPHON KU CIOTHL.

77. Oneym. Ionmucepusle kucnoThl. ucynbdars! (mupocynbdatsr).

78. Tuoxucnots! 1 ux comu. Tuocynbdatsl. CTpoeHne Tuocyibdar-nona. BoccraHoBuTeIbHBIC CBONCTBA THOCYIb(aTa HaTpHs. [IpuMeHeHe
THOCYJIb(aTa HATPUSL.

79. IlonmuTHOHOBBIE KMCIIOTHI ¥ UX coJu. I'mapocepHucras kuciota. CTpoeHue ux Monekys. OTHOCHTENbHAsT YCTOHYUBOCT U OKUCIUTENBHO -
BOCCTaHOBHUTEJIbHbIE CBOWCTBA KMCIIOT U UX COJIEH.

80.ITepOKCOKHCIIOTEI Cephl U UX coiu. IlepokcoMOHOCepHas U epOKcoaucepHast KUCIOTEL. CTpoeHne ux Mojeky. Ilepokcocynbghatsl.
DIIEKTPOCUHTE3 MIEPOKCOKHCIIOT U COoJIel. FIX OKMCIUTEIbHO-BOCCTAHOBUTENbHbIE CBOHCTBA.

81.0xcoxsopuasl cepbl. Okcoxsiopun cepsl. JJuokcoxnopun cepsl. CtpoeHue Monekyil. I'maponns. CpaBHUTENbHAS YyCTOWYMBOCTD PAa3IMUHBIX
OKCOraJIOr €HUJIOB CEPBl, CeIeHa, TeJIypa.

82. O61was XxapaKkTepHCTHKa JIEMEHTOB VA rpynnbl. XUMHYECKHE CBOMCTBA IPOCTHIX BELIECTB. PeakMOHHAs CIIOCOOHOCTH MOJIEKYIISIPHOTO U
aTOMapHOro a30Ta, 6ey1oro 1 kpacHoro ¢hocdopa. [IPHHINNIEI MOTyYEeHNs U IPUMEHEHUS TPOCTHIX BelecTs. Dukcaiys a30ta U3 BO3AyXa.

83. I'mnpunst OH;. Ctpoenue monekyi. M3MeHeHre TepMUUYECKON YCTOWYMBOCTH, PEAKIIMOHHOM CIIOCOOHOCTH, BOCCTAHOBUTEIIBHBIX CBOMCTB,
CKJIOHHOCTH K PEaKLHUsIM IIPHCOSIUHCHUS B PNy aMMUaK—BHCMYTHH. OOpa3oBaHne U YCTOHYMBOCTS HOHOB aMMOHUS H (oconust. I1puHIuIms!
nony4yeHus ruapuos DHs.

84. Ammuak. CpoiicTa u ITomyuenue. TepmoauHaMuyecKkas XapakTepHCTHKA PeaKIMU CHHTe3a aMMuaka. Colli aMMOHHS M MX TEPMHYECKOe
pa3ﬂ0>KCHl/le. PeaKLll/ll/I 3aMCIICHUS Boaopoua B aMMHaKe. AMH}IH, HMUBI, Hl/l"l'pl/l}lbl. AHaJ’ll/lTl/l‘-lCCKl/le pealcuvm HOHA aMMOHUA.

85. I'mnpasun. CTpoeHne MOJIEKYJIbl. Peakiiuu npucoeJMHeHns 1 OKHUCIUTEIbHO-BOCCTaHOBUTENbHBIE. COMM rUApa3oHus. ['Mapa3uH Kak
TOIIJIMBO. OCHOBHHC METO/bI l'IOJ'ly'-leHl/lﬂ.

86. I'mnpoxcriiamud. CTpoeHHe MOJIEKyIIbl. Peakiiuu npucoeuHeH s, OKUCIUTENbHO-BOCCTaHOBUTENbHBIE. COJIM THAPOKCHIAMMOHUSL.
[Monyuenwue.

87. A30THCTOBOIOPO/IHAS KM CIOTA U €€ cost. CTpOSHUE MOJIEKYJIbI M a3U/1-HOHA. KHCIIOTHBIE 1 OKMCIIUTENbHO-BOCCTAH OBUTEIBHBIE CBOMCTBA.
Asujbl. B3pbIBOOIACHOCTD KHCIOTHI M a3UJ10B.

88. Oxeupsl azota (1, 11, 111, IV, V). Ctpoenue monekyia. OcoOeHHOCTH CTPOSHUS MOJIEKYJIbl OKcoHUTpUAa a3oTa (V) — N,O. OkucnurenbHo-
BOCCTaHOBHTENbHbIE CBOMCTBA. [IpuHIMIBI nomydeHus. TepMoanHaMuuecKas XapaKTepUCTHKA PeaKIliy CHHTe3a okcHua a3ota (I1I) u3 mpocTsix
BEIIIECTB.

89. Azotucras kucnora. CTpoeHUE ee MOJIEKYJIbl U HUTPUT-UOoHA. HUTpUTHL. OKHUCIIMTEIbHO-BOCCTAHOBUTENIBHbBIE CBOMCTBA KUCIOTHI U
HUTPUTOB. TOKCHYHOCTH HUTPUTOB.

90. AzotHas kuciora. CtpoeHue Mosekysbl OKMCIMTEIbHbIE CBOMCTBA pa30aBICHHOM U KOHIEHTPUPOBAHHOW a30THOU KHCIOThL. JIabopaTopHbie
1 IIPOMBIIITIEHHBIE METOIbI IIOJTy4eH s a30THON KucoThl. Llapckas Bojaka. [IpogyKThl TEpMUUECKOrO Pa3jIoKeHHUs H OKHCIUTEIbHBIE CBOHCTBA
HHUTPATOB. AHAJIUTUYECKHE PEAKIIUH HUTPAT-HOHOB.

91.A30THbIE y1OOpEHHUS.

92. ®ochun. ITomydeHne u OKMCINTEIbHO-BOCCTAHOBUTEILHbBIE CBOH CTBA.

93. Okcuasl Gpocdopa, Mplbsika, cypbMbl 1 BUcMyTa (111 1 V). Ocobennoctu crpoenns. OTHOIIEHHE K BOJE, KMCIOTaM U mienoyaMm. [TpuHuumnst
TOJTyYEeHHS.

94. Kucnopoznconepskaiue KuciaoTsl pocdopa u ux conu. Docdoproparucras kuciaora u runodocdursl. Docpopucras kucinora u GochHuTs.
dochoproBaras kuciora, runopocdarsl. 95.Meta-, nu- (mupo-) 1 nonupocdhopHbie KUCIOTH M ux conu. OprodocdopHas Kucnora u ee coiu.
CtpoeHHe MOIEKyJl, KX OCHOBHOCTb H OKHCIUTEIbHO-BOCCTAHOBHTENbHEIE CBOICTBA. [Tomyuenue.

96. ®ochopusie ynodpenus. [Ipocroii cynepdocdar. [Boitnoit cynepdocdar. [Ipenunurar. dochopuraas myka. CMeIanHbie yao0peHus.
Ammodoc. Azodocka.

97. I'mppoxcuabl Mblbsika, cypbMsl (111, V) u Bucmyra (II1). Meta- u opro-¢opmbl. KHCIOTHO-OCHOBHBIEC M OKUCIIUTEIFHO-BOCCTAHOBUTEIBHbBIC
cBOIiCTBa. MBILIBSAKOBAs U CypbMsHas KUCIOTbL. OOume npuHumns! noiaydenus. Apcenarsi (111, V). Ctubatsr (111 V). Bucmyrats! (V).

98. I'mapubl MbILIbsKa, cypbMbl 1 BucMyTa (I1I). [Tomydenue u cBoiicTpa.

99. I'anorenus anementoB (111, V) VA rpynnel. Ix cpaBHHTEIbHAS ycTOHYMBOCTD. THIBI ragoreHn10B. OcoOEHHOCTH UX THAPOIH3A.
Tanorenuast azora. Xnopuasl hpocdopa (1ILV).

100. Oxcoxmnopuabl. Oxcoxnopua azora. Okcorpuxiopun pocpopa. x ruapomnus. @ocponurpunxiaopun. OCOOEHHOCTH €ro CTPOCHHUS.

101. O6mas xapakrepructuka 3nemeHToB [VA rpynmsr. [Ipocteie BemectBa. OKUCIUTENFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA | [IpHHIHUITBI
HOJ‘Iy‘IeHI/ISI.q)yJ'IJ'IeDeHbI: MeTOoOaObl NonNy4dYeHMUA. YFnepo,qule HaHOTPYO6KUMU.
102.I'uapuast tuna OH,. CTpoenue Monekysn. XuMu4eckue cBoicTBa. PeakunonHas criocodHocTs. O0ume npuHuunb nonyyeHus. CHiiansl,
MIOJTy9eHHE ¥ BOCCTAHOBUTEIIbHBIC CBOICTBA.

103. Okcup yraepoaa (II). Xumudeckas cBsi3b B MosiekyJe ¢ nozuuuii reopuit BC u MO. ITonyuyenue. BoccranoBuTenbHbIe cBOiicTBa. Peakin
npucoeaunenus. Kapoonwmnsl Merasios. @ocren. Tokcnunocts okcuna yriepona (1.

104.0Okcup yrineponaa (IV). Ctpoenue monekyinsl. OTHOLIEHHE K BoJe, menoyaM. [Tonydenue. [IpumMeHeHne. YTrosibHas KUCIIOTa U €€ COJIH.
OcoOeHHOCTH OCa)IeHHs TPYAHOPACTBOPHMBIX KapOOHATOB U3 BOIHBIX PaCTBOPOB. TepMudeckas ycTOHIHBOCTE KapOoHATOB. [IprMenenme.
105. Oxcuapl KpeMHUS, repManus, oaosa u ceuHna (11, IV). Jlmokcun kpeMHUSI, 0COOCHHOCTH €TI0 CTPOEHHUs, aMOp(hHAs M KPUCTa JUTNI eCKast
dopmer. KBapu. KBapuesoe crexiio. OTHOLIEHHE JHOKCHIA KPEMHHUS K BOJIE, KHCIOTaM, menodaM. [lepeBos B paCTBOPHMBIE COSANHEHUS.

106. Kpemunessle kucnoTel. Metakpemunesas, OpTokpemuuenas 1 [TomukpemaneBsie KucaoTsl. OcobenHocTH HX cTpoenus. [Tomydenne. 3omu
1 Teli KpeMHHEBBIX KHcIoT. Cuimkaress Kak ancopOent. Conu KpeMHHEBBIX KHCIOT. OpTo-, MeTa-, ITOIHCUIIHKATEL

107. Crexna. ®aKkTOpEL, OIMpeeNIoIHe YCTOHINBOCT CTEKI000pa3HOro COCTOSHUS CUINKAaTOB. COCTaB M METOABI IIOIYYESHHS IPOCTOr0
crexisa. Kpucrammsanus crexon. Cutamisl. CTEKIOBOJIOKHA U CTEKIOTKaHH. L]eomuThI.

108. IlemenT. Bspkymue Bemectsa. TyromnaaBkie KepaMHKU Ha OCHOBE KPEMHUS H IPYTHX J1eMeHToB. KpeMHUtopraHuIeckue COeANHEeHNS.
109. CusmkoHb! 1 cuitokcaHbl. [Ipocreiinme n3 3Tux coenunenuii. OcodeHHocTH uX crpoeHus. CBoicTBa.

112. Coenunenus anemMeHToB VA rpymisl ¢ cepoil. Mono- u aucynsduabl. Cepoyrinepoa. TuocoequHeHus (KUCIOTH H conn). TuoyronpHas
KHCJIOTa ¥ THOKapOOHAThL. THOCOENMHEHHS KPEMHUS, TePMaHHs, 0JI0BA.

113.T'anorennast anemenTos (II, IV) VA rpynmsl. X cpaBHUTENbHAS yCTOHYMBOCTD. THIIBI raOreHu10B. [ uaposms.

114. Coenunenus yriiepoaa u KpeMHus ¢ a3otoM. Hutpuasl. llnan(auuuan), cBoiicTBa U MOIyYeHHUE.

115. IInanoBonopox. ILlnanoBonoposaHast kucinota. [{uanuael. [luanun-nonsl kak Juranapl. OcobeHHOCTH nonydenus. [ uaponus. TOKCHYHOCTb.
116.11lnanoBas K1cIOTa, IMAHATHI, OJTy4YeHHe U cBoiicTBa. PomanucroBomopoaHas kucioTa. Tuonuanatsl. [lonydenue u cBoiicTsa.
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117.Coenunenus snemMerToB VA rpynms! ¢ Metaiutamu. Kapounst metamios. Turs! kapounos. OTHONIeHNE KapOHIOB Pa3JIMYHBIX THIIOB K BOJXE,
xucinoraM. Kap6opynn. Cummuuast. [Iprpona XUMHYECKOH CBSI3H, IOTyYEHHE H CBOHCTBA.

118. O6mias xapakrepucruka meMenToB 1A rpymmsl. Ctpoenue atoMoB. CBOWCTBA IIPOCTHIX BEIIECTB U CIIOCOOBI ITOIydCHHS.

119. I'mnpunst 60pa. Ux cocras. [[ubopaH, 0cOOCHHOCTH XMMHYECKHX CBsI3eH B MOJIEKyIe 1ubopaHa. Y CTOHYUBOCTD U PeaKIINOHHAS
crocoOHOCTh TUAPHOB 6opa. ['mapunobopaTsl.

120. Oxcug 6opa. Ocobennoctu crpoenust. CoiictBa. OpTo-, MeTa-, HOJIMOOPHBIE KUCIOTHL. MIX cocraB u ctpoenue. Opro-, MeTa-, HOIHOOpaTHL.

Bypa.

5.3.2. 3BAYETHBIE BOITPOCBI. BTOPOM CEMECTP nepeuens ouenounsix cpeocme u
koumpoaupyemolx komnemenyuii: OIIK-1; OIIK-2; OIIK-6; IIK-1; IIK-3; I1K-4; IIK-7.

1. T'unpuns! snementos (III) psina amomunuii-rammii. OcobeHHocTH cTpoeHus. CBOMCTBA U MOTyYEHUE.

2. T'anorennas! u Hurpuast snementos (I11) psina amomunuii-rammmii. Oco6eHHocTH cTpoeHns. CBOHCTBA U MOy eHUE.

3. Okcuppbl anementoB (111) psana amomunuii-Tammit. Ix cpaBauTensHas ycroiuuBocts. [Tpunnumnsl nonydenus. Oxeun tamus (1). Kucnorno-
OCHOBHBIE M OKHCIIHTEIbHO-BOCCTAHOBUTEIIBHBIC CBONCTBA.

4. Tunpokcust snementos (I11) psaa amomunuii-ramumid. CoctaB M 0cOOEHHOCTH cTpoeHHs. KHcIoTHO-0CHOBHBIE CBOMCTBA. OTHOIICHHE K
kucnoTaM u menodaM. ['uapoxeun Tamumms (I).

5. O6mras xapakTepucTuka ['esms u p-31eMeHToB BocbMoi rpymiibl. CTpoeHue aTOMOB. IIpHYNHBI XUMHYIECKONH HHEPTHOCTH. XUMHYECKUE
COCINHEHHUSL.

6.001mas xapakteprctiuka 3aeMeHToB 1 A rpymmsl. CtpoeHue atoMoB. CBO#CTBa, 0COOCHHOCTH OKUCIeHUs TUTHs. CrIoCOObI ONTydYeHHS.
7.0xcnnsl. Iepokcunstl. Hagnepokcnasl. O3ouuasl. CTpoenne. OKHCIUTENIHO-BOCCTAHOBHUTENBHbIC CBOHCTBA U CIIOCOOBI MOy SHHUSI.
8.I'MAPOKCHIBI ¥ TUAPHUIBI [IEJIOYHBIX METAIIOB. [IpHHIMIIBI TPOMBIIUIEHHOrO OMYYeHHUs, UX NpUMeHeHne. OKHCIUTEIbHO -
BOCCTAHOBHTEILHBIE U OCHOBHBIE CBOMCTBA..

9.Couny IEeNOYHBIX METAILIOB: XJIOPU/IBI, KapOOHATHI, CyNb(aThl, HUTpaThl. CHOCOObI MTOIYYESHHS COABI M HX HpUMeHeHHe. K1cIoTH 0-0CHOBHBIE
M OKHCJIMTEIbHO-BOCCTAaHOBUTENIbHBIE CBOMCTBA. KauecTBeHHbIE peaKkunu KaTHOHOB.

10. Bogopoa. O6mast xapakrepucTka Bojgopona. [Tonoxkenue Bogopoaa B nepruoandeckoit cucreme. Ctpoenue atoma. Bogopon kak
BOCCTaHOBHTEIb. BoccTaHOBUTENIbHASI CIOCOOHOCTH aTOMApHOr0 M MOJIEKYJISIPHOT0 BOOpo/a. BaanmoneiicTBre Bogoposa ¢ MeTaiaMu U
HemerauamMu. CriocoObl MOTy4eHUs! CBOOOIHOTO BOAOPOA.

11.Ilepokcun Bomopoaa u nepokcuasl. CtpoeHune Monekynsl. IlonyueHne. OKHCINTENBHO -BOCCTAHOBUTEIbHBIC CBOMCTBA B PA3IMYHBIX CPEax.
12.06m1as xapakrepucrika snementoB IIArpynmsl. Ctpoenne atomos. OcobenHocTH Gepuivs. KucioTHO-0CHOBHBIE U BOCCTAHOBUTEIbHBIE
cpoiicTBa. CriocoOBI MOTy4eHHUsI.

13.T'uapokcupt v runpuasl aeMenToB IIArpynmnsl. OcoOeHHOCTH CTPYKTYpPbI THAPHIOB, X BOCCTAHOBUTEIbHBIE CBOICTBA. KHCiIOTHO-
OCHOBHBbIE cBOWcTBA. [IpUHIMIIBI TOTy4eHUS.

14. Oxcupibl, NEPOKCHBI U HAAMIEPOKCH B! 371eMeHTOB I Arpynmbl. KHCI0THO-OCHOBHBIE U OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIEC CBOWCTBA.
Crioco0Obl OTy4eHHs.

15.Conu Oepuiivs 1 MarHusi B KAaTHOHHOW M aHMOHHOM opmax. Oxcousinus 1 onsiuust. KoMmiekcHble coenuHenns oeprumst. ['uaponus conei
OepuiMs U MarHusl.

16.Conu 351€MEHTOB MOATPYIIIBI KaJIbLKS: FaJOrHUIbI, CYJIb(aThl, KAPOOHATHI, HUTPATHI, CyJb(uabl. KucioTHO-0CHOBHBIE CBOWCTBA.
JKecTkoCTh BOABI M METO/BI €€ ycTpaHeHus. KauecTBeHHbIE peaKI[uu KaTHOHOB.

17.0Okeupl repmanus, onosa, ceunua (II, IV). x cpaBuuTenpHas ycTroiunBocTh. KHCIOTHO-OCHOBHBIEC M OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHbBIE
CBOICTBa OKCHIOB. VX OTHOIIEHHE K BOZIE, KUCIOTaM, mienodaM. OOIie MPUHIHUIIBI HOTY4eHHS.

18. I'mapokcu bl repmanus, onoa, ceunua (I, IV). CpaBHuTEnbHAs yCTOHYMBOCTB, KUCIOTHO-OCHOBHBIC H OKMCIIUTEIbHO-BOCCTAH OBUTEIIBHBIC
cBoiictBa. Conu ruapokcunos snemenToB (11, IV) B katnoHHO# 1 annoHHOM (opmax. OTHOCUTENbHAS yCTOMYMBOCTD, CKIIOHHOCTb K THAPOJIU3Y.
19. O6as xapakrepucruka d-Jaementsl LB rpynmsl (peakoseMenbHble 31eMeHThI-Sc-Y -La-Ac). CtpoeHre aToMOB. XMMHUYECKHE CBOMCTBA
npocThiX BemecTB. CriocoObl MoyyeHusl.

18.0xcuap! ¥ THAPOKCUBI PEKO3eMeIbHBIC 2JIEMEHTHI B PSy CKaHAUH-aKTHHUH. KHCIOTHO-OCHOBHBIE H OKHCIUTENBHO-BOCCTAHOBUTEIbHbIC
cBoiictBa. CrloCOOBI MOJTy4eHUSL.

19.Conu d-Dnementos 11IB rpynmsl (penko3eMenbHbIe 31eMeHTbI-Sc-Y -La-Ac): rTuapHIbl, HUTPAThI, CyJb(haThl, KapOOHATHI, HochaThl.
KucnoTHO-0CHOBHBIE U OKUCIIHTENFHO-BOCCTAHOBUTEIbHbIE CBOHCTBA. CIIOCOOBI MOTyYeHHSI.

20.06u1as xapakrepucrika d-OnemenTsl [ VB rpynnsl. CtpoeHune aToMoB. MI3MeHeHnEe XMMHYECKUX CBOMCTB MPOCTHIX BEIIECTB 110 IPYIIIE.
CriocoObl OTy4YeHHS.

21.0KcHIpl M THIPOKCUIBI TUTaHA, IMPKOHUS, TadHus. [IepoKcHIHbIE COeTMHEH S, TEPOKCOKUCIOTh. OcobeHHoCTH cTpoeHus. KucnorHo-
OCHOBHBIE 1 OKHCIIHTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA. CIIOCOOBI IOy ICHUSL.

22. Conu TMTaHA, IMPKOHUS, TaHUS: TAJIOr€HUbI, OKCOTaJIOTeHHU IbI, FaJIOT €HOKOMIUIEKCHI, KapOOHATHI, CyiIb(aThl, THTAHATHI, IUPKOHATHI.
KucnoTHO-0CHOBHBIE U OKHCIIHTEIFHO-BOCCTAHOBHTEIbHEIE CBOHCTBA. CIIOCOOBI MOTyYeHHS.

23. O6mas xapakrepucTuka d-Jnementsl VB rpynnsl. CTpoeHne aroMoB. XMMHUYECKUE CBOWCTBA MPOCTHIX BewecTB. OTHOIICHUE K LAPCKOM
BOJIKE U CMECH a30THOM

U IJIaBUKOBOM KHUCIIOT. COCOOBI MOy eHUSL.

24.0xcu bl ¥ IepOKCHIBI BaHAIMS, HUOOUS, TaHTana. KHCIIOTHO-0CHOBHBIE H OKHCIIHTEIbHO-BOCCTAHOBHTENbHEIE CBOiicTBAa. CIOCOOBI
TIOJTy9eHHS.

25. TuapoKCHIBI ¥ CONIH BaHAIWs, HIOOUS, TanTana. BananaTer. [TomBananatsl. Coequuenus okcoBanagus. Huobatsr. TanTamatsl.
OxcoranoreHuas!. ['aoreH OKOMIIITEKCHIL.

Kuca0THO-0CHOBHBIE H OKHCIIHTEIbHO-BOCCTAHOBHUTEIbHEIE CBOiCTBA. CIIOCOOEI IOTyYCHHS.

26. O6mas xapakrepuctuka d-Onementsl VIB rpymmnbsl. CTpoenne aToMoB. OKHCINTENbHO-BOCCTAHOBUTEIBHBIE CBOIMCTBA U CIIOCOOBI
TIOJTy9eHHS.

27. Oxeuapl xpoma (11, II1, VI). Ux cpaBHUTENbHAS yCTOWYNBOCTh. KHCIIOTHO-OCHOBHBIE U OKHCINTEIbHO-BOCCTAHOBHUTEIBHBIEC CBOWCTBA.
ITpUHOUIIE TOTyIeHHUS.

28. Oxcuapl MmoubaeHa u Bosbdpama (VI). [IpuHuMnb! noxyueHus. M3sMeHeHne yCTOWYNBOCTH, OKHCIUTEIbHON CIOCOOHOCTH M KHCIOTHOTO
XapakTepa B psy OKCHIOB XpoMa—Bonbdpama (VI).

29. 'mppoxeunst xpoma (11, 111, VI). CoctaB u ocobenHoct crpoenus ruapokcuaa xpoma (I1I). XpoMoBbie KHCIOTHI. FI30MOIMKUCIOTH XpoMa.
KHCIOTHO-OCHOBHBIE U OKUCIIHTENEHO-BOCCTAHOBHTEIbHbIE CBOHCTBA. [IpUHIIUITBI Oy IeHNS.

30. MonubeHoBast 1 BOnb(paMoBast KHCIOTEL. Y CTOIYMBOCTD, KHCIOTHBIE U OKHCIUTENIbHEIC CBOMCTBA B PAIY XPOMOBasi—BOJIb(ppaMoBast
KUCIOTHL. 130MONMIKHCIIOTEL H T€TePONOIUKICIOTE MOIHOIeHa U BOIb(pama.

31. Comu xpoma (IT, III, VI) B kaTHOHHO# U aHHOHHO# (hopmax. OKUCIUTENBHBIE CBONCTBA XPOMATOB M AUXpoMaToB. [IpuHIun aeiictBus
XpOMOBOI1 cMecH.
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32.Monubaats! 1 BosbppamaTsl. [Tonumonu6aaTel ¥ n0IMBOIIbGpaMaTel. OKUCIMTEIBHBIC CBOMCTBA B Py XPOMaThI—BOJIb()paMaThl.
34.I'anorenunst xpoma (11, I1I). I'anorenuns: monubneHa u Bonsdpama (VI). KnacrepHsle ranoreHHIs MOJIHOeHa U BOJIb(pama.
OkcorajoreHu/isl 1 Juokcoranaorennapl. Cpoicrsa..

35.Ilepokcocoenunenus xpoma. Ilepokcu xpoma. ITepokcoxpoMoBbie KHCIOTbl. OCOOCHHOCTH CTPOCHUSL. Y CTOWYMBOCTD U OKHCIUTEIIbHBIE
CBOICTBa NEPOKCOCOEIMHEHUN XpoMa.

36. O6mast xapakrepucruka d-OnemenToB VIIB rpynmer. CtpoeHre aTOMOB.

CaoiictBa npocThIx BerecTs. Croco0b! OIYYeHUs H IPHMEHEHHE.

37. Oxcuabl U rugpokcusl Mapranua (11, 111, IV, VII). KuciaoTHO-0CHOBHBIC M OKUCIHTEILHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CrI0COOBI
MOJTYYEHHUS.

38. OKcHIbl U THAPOKCH/IBI TeXHeLus ¥ peHust. CBOMCTBA U CIIOCOOBI MOJTyY CHHUSI.

39. Conu mapranua (I, 111, IV). KucinoTHO-0CHOBHBIC M OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIC CBOMCTBA. CrIOCOOBI MOJTyY CHHUSI.

40. MaprannoBas 1 MapratuoBucras kuciaorsl. Conu mapranna (VI u VII). Manranatst u [lepmanranatsl. OKUCIHTEIbHO -BOCCTAHOBUTEIBHbBIE
CBOICTBa B KUCJION, IEJIOYHOM U HelTpanbHOH cpenax. [IpMHIMIIBL TOTyYeHus.

41.Comu texuenus u penus (VII). [Teprexuatsl. [Teppenatsl. KHCIOTHO-0CHOBHBIE M OKHCIIUTENIBHO-BOCCTAHOBUTEIbHBIE CBOHCTBA. CII0COOBI

MOJTYYEHHUS.
42. CpoiicTBa xeie3a, kodaslbTa, HUKENs- BOCCTAHOBUTEJBbHBIE U KUCIIOTHO-OCHOBHBIE. CTpOeHUE aTOMOB. [IpOMBIIIUIEHHBIE METO/IBI ITOTY4EHUS
xKelnesa, KodanbTa, HUKEIs.

43. Okcuabl ¥ THAPOKCHIBI Xkene3a, kobanbTa, Hukens (11, I1T). KucioTHo-0CHOBHbIE M OKUCIIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
IIpuHLUIIBL TOTyYeHUs.

44. Conu xene3a, kobanbta, Hukens (I u I1I). Kpuctannoruapatsl. J[BoitHsle conu. CTpykTypa 6€3BOAHBIX XJIOPHI0B. OCHOBHBIE COJIH.
CBoiicTBa ¥ MOJTy4YeHUE.

45.®eppurtsl (1) 1 ux GpeppomMarauTHbIe cBOMCTBA. CBOMCTBA U CIIOCOOBI TTONTYYCHHUSL.

46. ®eppartsl (IV). OkuciurensbHble cBOWCTBA. [IpUHIMITEI TOTYY eHUSL.

47. CpoiicTBa miaTiHOBBIX MeTauioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIIEHHE K KUCIOPO/Y, BOJOPO/Y, BOJIE, KHCIOTAM, IIEI0YaM, [IAPCKOM BOJIKE.
IIpuMeHeHHe U criocoObl MOTyY eHuUSI.

48. Oxcuibl M THAPOKCH/IBI PYTEHHS, OCMUS , POUS, UPUIUs, nauiaaus. KucioTHO-0CHOBHbIE U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIC CBOMCTBA.
l_[pl/lHL[l/ll'lbl MOJy4CHUS.

49 KoMIutekcHble COeAMHEeHUs TIaTuHbL. KaTHOHHbIE, aHMOHHBIE U HeHTpasibHble KoMmriekchl miaatiasl (11, IV). AMMUH - ¥ IMaHOKOMITIEKCHI.
I'excaxJI0poIIaTHHOBAs KUCIIOTA U €€ COJH.

50. O6uas xapakrepuctika d-JnemenTo IB rpynmnsl. Ctpoenne atomoB. OTHOIIEHHE K KUCIOPOY, BOJE, llelIouaM, KucioraM. PactBopeHue
30J10Ta B apckoi Bogke. CriocoObl 100b14u Menu, cepedpa 1 3o010ta. [IpuMeHenne u crocoObl MOTyYeHHUst METaJLIOB.

5.3.3. 9K3AMEHAIITAOHHBIE BOITPOCHL. BTOPOI1 CEMECTP

1. Tunpunst snementos (111) psaga amomununit-rammmid. OcodeHnoctr cTpoeHus. CBOMCTBa U MOJIydeHHE.

2. l'anorennapt 1 Hutpuapt snemenrtos (I11) psaa amomuuuii-rammii. Oco6enHocT ctpoeHns. CBOHCTBA U MOJIy4eHUE.

3. Okcuypbl anementoB (111) psana amomunuii-Tammii. X cpaBHuTenbHas ycroiuuBocTs. [Tpunnunst nonydenus. Oxeun tammus (1). Kucnotno-
OCHOBHBIE H OKHCIIHUTE/IbHO-BOCCTAHOBUTEIbHBIE CBOHCTBA.

4. 'unpoxeuast snementoB (111) psna amomunuii-rammid. CoctaB M 0c00€HHOCTH cTpoeHus. KnucnoTHO-0CHOBHBIE cBolCTBA. OTHOLIEHHE K
KucaoTaM M menodam. 'uapoxenn tamms (I).

5. O6uias xapakrepucTika ['enus u p-351eMeHTOoB BOCbMOM rpymiibsl. CTpoeHue aToMoB. [Ipu4nHBI XMMHUYECKOH MHEPTHOCTH. XUMUYECKHE
COCIMHEHHUS.

6.001mas xapakrepuctuka 31eMeHToB 1 A rpynmsl. Ctpoenue atoMoB. CBOicTBa, 0COOCHHOCTH OKUCIEHUs TUTHA. CrIocOObI Oy eHUSL.
7.0xcuppl. [Tepokcuasl. Hannepokcuasl. O30unabl. Ctpoenne. OKHCIMTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA M CIIOCOOBI MOJTyY CHHUSI.
8.I'mapoKCHIBI M TUAPHIBI MIEIOYHBIX METAI0B. [IpHHIIMIBI IPOMBIIUIEHHOTO OMTY4eHNUS, UX TpuMeHeHne. OKHCIUTEIbHO -
BOCCTaHOBHTENIbHbBIC U OCHOBHBIE CBOUCTBA..

9.Cou 1LeJIOUHBIX METAJLIOB: XJIOPU/Ibl, KApOOHATHI, CyiIb(aThl, HUTPaThl. CIIOCOOBI MOJYYEHUS COIBI M UX MIPUMEHEHUE. KncioTHO-0CHOBHBIE
1 OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. KauecTBeHHbIE PEaKI[MN KATHOHOB.

10. Bonopox. O6mas xapakrepuctuka Bogopoaa. Ilonoxenue Bogopoaa B nepuoanueckoii cucreme. Crpoenue aroma. Bogopox kak
BOCCTaHOBHTENb. BoccTaHOBHTENBHAS CTOCOOHOCTE aTOMAPHOI'0 M MOJIEKY/IAPHOr 0 Bofopozaa. BzaumoneiicTeue Bogopona ¢ MeTaiaMu U
HeMeTasuiaMu. CriocoObl MoJTydeHHs: CBOOOAHOT0 BOJOPOIa.

11.ITepokcun Bogopoaa u nepokcuasl. CtpoeHne Monekyisl. [lomyderne. OKUCIHTEIBHO-BOCCTAHOBHTENBHbIEC CBOHCTBA B Pa3IMYHBIX CPeax.
12.00mas xapakrepuctrka 3nemenToB [IArpynnel. Ctpoenue atomoB. OcobeHHocTr 6epuiinsi. KHCI0THO-OCHOBHBIE 1 BOCCTAHOBHUTEIBHbBIE
cBoiictBa. CrIOCOOBI MOJTy4EeHHS.

13.I'mapokcuabl U ruapuas! sneMeHToB [IArpynmnel. OcOOEHHOCTH CTPYKTYpPBI THAPHUIOB, MX BOCCTAHOBUTENBHBIE CBOMicTBa. K1cnoTHO-
OCHOBHBIE cBOWcTBA. [IpUHIMITBI TOTy4YCHUS.

14. Oxcunpl, MEpOKCUABI U HAANEPOKCUABI 3y1eMeHTOB [IArpynmel. KuciioTHO-0CHOBHBIE M OKMCIIUTEIEHO-BOCCTAHOBUTEIIBHBIC CBOIMCTBA.
CriocoObl OTy4YeHHS.

15.Conu Gepruust ¥ MarHus B KATHOHHOW M aHUOHHOU (opmax. Okcomnsiuus u oysinusi. KommuiekcHbie coenuuenus Oepruust. ['ugponus conei
OepHILIHS U MarHUL.

16.Conu 31€MEHTOB MOATPYIIIBI KaJIbIHS: FaTOr eHHIbL, CyIb(aThl, KapOOHATHI, HUTPATHL, CyIbGuabl. KHCIOTHO-OCHOBHBIE CBOKCTBA.
JKecTKOCTh BOIBI M METOJBI € ycTpaHeHus. KauecTBeHHbIE peaKI[iy KaTHOHOB.

17.0xcunpl repmanus, onoBa, ceuHna (I, IV). Ix cpaBHUTENbHAS YCTOHYMBOCTE. KHCIOTHO -OCHOBHBIE U OKHCIMTEIbHO-BOCCTAHOBUTEIIBHEIC
CBOICTBa OKCHIOB. VX OTHOIIEHHE K BOZE, KHCIOTAM, menodaM. OOIie MPUHIUITBI HOTydSHHS.

18. IT'mppokcunsl repManus, onosa, ceuHna (11, IV). CpaBHUTeNbHAS yCTOHIHBOCTD, KHCIOTHO-OCHOBHBIC H OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC
cBoiictBa. Comnu ruapokcunos snemenToB (11, IV) B kaTnoHHO# 1 aHMOHHO#M (popmax. OTHOCUTENbHAS YCTOHYMBOCTD, CKIIOHHOCTh K TH/IPOJIU3Y.
19. O6mas xapakrepuctuka d-Jaementsl LB rpymnmsl (penkoseMenbHbie 3eMeHThI-Sc-Y -La-Ac). CTpoeHne aToMoB. XMMHUYECKHE CBOMCTBA
MPOCTHIX BemecTB. CIOCOObI MOy eHHS.

20.OKcHIbI ¥ THIPOKCHABI PeIKO3eMeNbHbIE 3TIEMEHTHI B PsTy CKaHIHi-aKTHHUH. KHCIIOTHO-OCHOBHBIE U OKUCIHTENHHO-BOCCTAHOBUTEIBHEIE
cBoiictBa. CIOCOOBI MOJTy4EeHHS.

19.Conu d-Dnementos LB rpymmsl (penko3eMenbHbIe 31eMeHThI-Sc-Y -La-Ac): THIPHUIBI, HUTPAThI, CYJIb(haThl, KapOoHATHI, (ochaThl.
KucnoTHO-0CHOBHBIE U OKHCIIHTENEHO-BOCCTAHOBHTEIbHEIE CBOHCTBA. CIIOCOOBI IOTyY eHHS.

20.06u1as xapakrepucrika d-OnemeHTsl [VB rpynnsl. CTpoeHre aToMoB. I3MeHeHne XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB MO TPYIIIE.
CHoco0bI TOITydeHHs.

21.0xcuapl ¥ THAPOKCHABI TTAHA, HUPKOHHS, Taduus. [IepokcuaHbIe coeqUHeHNs, HepOKCOKUCIOTH. OcobeHHOCTH cTpoeHus. KucmoTtHo-
OCHOBHBIE H OKHCIIHTEIbHO-BOCCTAaHOBUTEIbHBIE CBOICTBA. CIOCOOHI ITOTYYeHHS.
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22. Conu TUTaHA, TUPKOHUS, Ta(QHUS: TaIOr €HUBI, OKCOTaJIOreHHUIb], TaJIOTeHOKOMILICKCEI, KapOOHATHI, CyIb(aThl, THTAHATHI, IUPKOHATHL.
KHCIIOTHO-OCHOBHBIE U OKHCIIHTENEHO-BOCCTAHOBHUTEIbHEIE CBOicTBA. CIIOCOOBI OTydeHHS.

23. O6mast xapakTepuctaka d-OyneMenTsl VB rpynmsl. CTpoeHHe aTOMOB. XHMHUYECKHE CBOHCTBA IIPOCTHIX BemecTB. OTHOIICHUE K [APCK O
BOJIKE U CMECH a30THOMU

1 IJIaBUKOBOM KHUCIIOT. COCOOBI Oy SHUSL.

24.0xcu/pl ¥ IepOKCHIBI BaHA (M1, HHOOUS, TaHTaa. KICIOTHO-OCHOBHEIEC H OKHCIIHTEIbHO-BOCCTAHOBHUTEIbHEIE CBOiicTBa. CII0COOEI
MOJTYYEHHUS.

25. T'uapOKCHIBI ¥ COJIM BaHAMsI, HUOOUS, TanTana. Bananatel. [TonmiBananatsl. Coequuenus okcoBanaaus. Huobatel. TanTanarsl.
OkxkcorayioreHuibl. ['aoreH OKOMIUIEKCHI.

KuciioTHO-0CHOBHBIE M OKMCIIUTEIbHO-BOCCTAHOBUTENbHbIE CBOIcTBA. Cr10COOBI IOIY4EHUS.

26. O6mwast xapakrepuctuka d-Onementsl VIB rpymnmsl. Ctpoenne atomoB. OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA H CLIOCOOBI
MOJTYYEHHUS.

27. Oxeuapl xpoma (11, II1, VI). Mx cpaBHUTENbHAS yCTORYNBOCTb. KHCIIOTHO-OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAHOBUTEIbHbIE CBOWCTBA.
IIpuHLUIIEL TONTyYeHUs.

28. Okcuabl MonubaeHa u Bosibpama (VI). [IpuHuunmne! nosxydeHus. I3sMeHeHHe yCTOWYMBOCTH, OKHCIUTEIbHON CIOCOOHOCTH M KUCIOTHOI'O
XapakTepa B psiy OKCHIOB XpoMa—Boib(pama (VI).

29. I'mppoxeuast xpoma (11, IT1, VI). CocraB u ocobeHHOCTH cTpoeHus rujapokcuaa xpoma (III). Xpomossie kucnotsl. M30M0IMKHCIOTEL XpoMa.
KucinoTHO-0CHOBHBIE M OKUCIIUTENIbHO-BOCCTAHOBUTENBHbBIE CBOMCTBA. [IpUHIMITBI TOTyYEeHUS.

30. Monm6aeHoBas 1 Bolb(hpaMoBasi KUCIOTEL. Y CTOHYUBOCTD, KHCIOTHBIC U OKUCIUTENBHEIC CBOMCTBA B Py XpOMOBas—BOJIb(pamoBast
KUCIOTBL. M30MONMMKHUCIIOTEL M FeTePONOINKHCIOTH MOJIMOeHa ¥ BOIb(pama.

31. Comu xpoma (II, III, VI) B kaTnOHHOI 1 aHHOHHOM (popmax. OKUCINTENBHBIE CBOWCTBA XPOMATOB U JUXPOMATOB. IIpuHIM feicTBHS
XpPOMOBOI1 cMecH.

32.Momu6pats! ¥ Bonbhpamatsl. IlomumMonu6aaTel ¥ HOIHBOJIb(paMaTsl. OKUCINTENBHEIC CBOMCTBA B PSITY XPOMAaTEI—BOIb(paMaThL.
34.I'anorennasl xpoma (11, I1I). I'anorenunsr momm6aena n Bonbdpama (VI). Kiacrepusie rajgoreHuasl MoandaeHa 1 Boabdpama.
OxcorajoreHu/sl 1 Tuokcoraigorennapl. Coicraa..

35.Ilepokcocoenunenus xpoma. [Tepokcun xpoma. IlepokcoxpomoBbie KUCIOTbL. OCOOEHHOCTH CTPOEHUS. Y CTOHYMBOCTD U OKHCIIUTENIbHBIE
CBOIiCTBA IIEPOKCOCOEANHEHUH Xpoma.

36. O6mas xapakrepucruka d-OiementoB VIIB rpynmsl. CTpoeHune aTOMOB.

CaoifcTBa mpocTeix BemecTB. CocoObl MOMy4eHus H TPUMEHEHHE.

37. Oxeunnsl v ruapokcuast mapranua (11, 11, IV, VII). KuciotHo-0CHOBHBIE U OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE CBOH CTBA. CIIOCOOBI
MOJTy4€EHHS.

38. Okcujibl ¥ THAPOKCH/IBI TeXHEHs U peHHs. CBOHCTBA U CMIOCOOKI TOJTyY EHUSL.

39. Comu mapranua (11, 111, IV). KucnorHo-0CHOBHBIE U OKHCINTENbHO-BOCCTAHOBUTENbHBIE CBOHCTBA. CIIOCOOBI ITOITYYEHUSL.

40. MaprannoBas 1 MapranuoBucras kuciaotbl. Conu mapranua (VI u VII). Manranatel u [lepmanranatel. OKUCIMTENBHO -BOCCTAHOBUTEIBHBIC
CBOMCTBA B KMCJIOH, IIEJTI0YHON M HEHTpasibHOM cpenax. [IpHHINIBI OTyYeHusI.

41.Comu texnenus u perns (VII). [Teprexnarsl. [eppenarsl. KHCIOTHO-OCHOBHBIE M OKMCIIUTEIBHO-BOCCTAHOBUTENbHBIE CBOMCTBA. Cr10cO0BI

HOJTyYCHUS.
42. CpoiicTBa xee3a, KoOaIbTa, HUKENA- BOCCTAHOBUTEIIBHBIC M KHCIOTHO-OCHOBHBIC. CTpOeHHE aTOMOB. IIpOMBIIIICHHBIC METO/BI TOTYYCHHUS
JKenesa, KoballbTa, HUKEJIS.

43. Oxcuabl M THAPOKCHIBI Xkene3a, kobanbTa, Hukens (11, I1T). KucioTHo-oCHOBHbIE M OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA.
TIpUHIMIIBI TOyYCHUSL.

44, Conu xenesa, kodansta, Hukens (11 u I1I). Kpucrannoruapater. JIBoitaeie comu. CTpykTypa 6€3B0HBIX X10pHa0B. OCHOBHBIE COJIH.
CBOIiCTBa U TIOJTy4YEHHE.

45.®eppurtsl (111) 1 ux GpeppomarauTHbie cBoicTBa. CBOMCTBA U CLIOCOOBI ITOITYYCHUSL.

46. ©eppartsl (IV). OxkucnurensHble cBoicTBa. [IpUHIMIBI TOTyYCHUS.

47. CpoiictBa miatuHOBBIX MeTaiuioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIIEHNE K KUCIOPOY, BOAOPOLY, BOJE, KUCIOTAM, IIEI0YaM, LIAPCKOH BOAKE.
IpuMeHeHne 1 CIOCOOBI IOy YCHUSL.

48. Oxcubl U THAPOKCHIBI PyTCHUS, OCMUS , POJNS, HPHANS, Mautanus. KHCIOTHO-OCHOBHBIC M OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIC CBOHCTBA.
TIpUHIHMIIBL Oy Y CHHUSL.

49 KoMIUIeKCHbIE COSAMHEHUS TIaTUHbL. KaTHOHHBIE, aHHOHHBIE ¥ HEHTpasibHbIe KoMILIeKchl miaatuasl (11, IV). AMMUH - 1 IMaHOKOMITIEKCHI.
I'ekcaxI0pOIIATHHOBAS KHCIIOTA H €€ COJIH.

50. O6uas xapakrepuctika d-JnemenTo IB rpynmsl. Ctpoerne atomoB. OTHOIIEHHE K KUCIOPOY, BOJE, Ieo4aM, KuciaoTaM. PactBopenune
30J10Ta B HapcKoi Bogke. CriocoObl 100b14u Menu, cepedpa u 3010ta. [IpuMeHeHne u cnoco0bl NOTyYeHUsI METaJLIOB.

51. Oxeunsl Menu u cepedpa (I, I1), 3omota (I, I1I). KucaoTHO-0CHOBHBIE M OKHCIUTENFHO-BOCCTAHOBUTENBHBIE CBOIiCTBA. OTHOILICHUE K BOAE,
KHCIIOTaM, IenodaM. [IpHHIHITB TOTyYeHHsI.

52.I'mapoxcuast meau (I, I1), cepedpa (I, II), 30710Ta (I1I). KucioTHO-OCHOBHBIE M OKMCIMTEIBHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. OTHOLIEHHE K
BOJIe, KHCIIOTaM, Ieo4aM. [IpHHINIIBI TOTyYeHHS.

53. Conm menu, cepebdpa, 3010ta (I) u conu 3omota (IIT). OkucCIUTENILHO-BOCCTAHOBUTEIBHBIE CBOIMCTBA. ['aI0r€HOKOMITIIEKChl. AMMUH - U

nuanokomiuiekcbl. Comu menu (II). Kpucramnoruaparsl. KomiuiekcHbie coeuHeHus. TeTpaxiopo30soTas KUCIOTa U €€ COJH.

54. O61as xapakrepuctuka d-JiementoB [IB rpynmel. Crpoenue aToMoB. KHCIOTHO-OCHOBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX
BemiecTB. AMaabramsl. CIOCOOBI OTYUeHHS.

55. OKcubl ¥ THAPOKCHIBI IMHKA, KagMust ¥ pTyTd. CBolicTBa. [IpunIums! nomydeHus. KHCIOTHO -OCHOBHBIE H OKUCIUTENBHO-
BOCCTaHOBHTEIBHEBIE CBOHCTBA.

56. Comu nuHKa, KaAMUA U PpTYTH. [ napunsl. KHclIoTHO-0CHOBHBIE H OKHUCIHTEIbHO-BOCCTAHOBUTEIbHEIE CBOIICTBA. KOMIIIEKCHBIE COeTMHEeHHS.
KauecTBeHHBIE peaKIH KaTHOHOB.

57. Obmas xapaKTepHCTUKa f- DIeMEHTOB(JaHTaHUAB! U akTHHUAB). [Tonoxkenue B mepuopmdeckoi cucreme. CTpoeHne aToMoB. BanentHocTs,
CXOJICTBA M Pa3JIM4Hs B CBOHCTBAX 4f- H 5f-21eMeHTOB. BHYTpeHHSS HepHoAnIHOCTE CBOICTB. CKIOHHOCTB K KOMILIEKCO-00pa30BaHHIO.

58. Jlanmarnuosi (4f-3neMeHTsl). BaleHTHOCTD, XapaKTep XUMUYECKUX CBsI3eil M (POPMBI coeIMHeHniT. XUMUYECKHE CBOMCTBA METAJLIOB.
CriocoObl OTy4YeHHS.

59.0Kcuabl ¥ TUAPOKCHIBI Naumanudos (4f-3neMenTsl). KuciaoTHO-OCHOBHBIE CBOMCTBA, X H3MEHEHHUE 1Mo Tepuoay. CrocoObl MOTyUYeHus.
60.Conu 1anmanu0og (4f->neMeHThI): rajJoreHuabl, CyIb(GUIbI, CYNbhaThl, HUTPATHI, HUTPUJBI, KApOUIBI U O0opHIbl. KHCIOTHO-OCHOBHBIE U
OKHCIUTEIbHO-BOCCTAHOBUTENbHEIE cBOMcTBa. [lomyuenue.

61. Axmunuowt (Sf-3neMeHThI). BalleHTHOCTD, XapaKTep XUMUYECKHX CBsi3el 1 (OpPMBI COeAMHEHUH. XUMUYECKHe CBOMCTBa MeTa/u1oB. CrocoOb!
TIOJTy9eHHS.

62.0KCcHIBI U TUIPOKCUABI akmunudos (Sf->neMenTsl). KHCI0THO-0CHOBHBIE CBOICTBA, X H3MEHEHHe 0 nepuony. CrocoObI MOTydeHus.
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63.Comu akmunudos (5f->1eMeHTBI): raloreHHIbL, CyIb(GUIBL, CYIb()aThl, HUTPAThl, HUTPUABL, KapOUIb! 1 60pHIbL. KHUCIOTHO-OCHOBHEIE U
OKHCIINTEIbHO-BOCCTAHOBUTENbHBIE CBOICTBA. [TonyueHue.

64. CoBpeMeHHBIe ITPOOJIeMBl HEOPraHMIECKOH XUMHIH. MeTa/utoopraHiieckasi ¥ CylnpaMOJIeKyIIsIpHasi XUMUS -XHMHSL MOJIGKYJISIPHBIX aHcaMOuielt
U MOJIEKYJISIPHBIX cBsi3zell. [TomMoneKysipHble CUCTEMBI U U UX NToaydeHHe. CelIeKTUBHOE CBSI3bIBAHUE MOJIEK YII B CYIIEPMOJIEKYIBL.

65. Hanoxumus. HanoMaTepyranbl 1 HAHOTEXHOJIOTHSL. YTIIEpOIHbIe HAHOTPYOKU. CBOMCTBA M CIIOCOOBI IOTyIEHHUS.

5.3.4. TEMbI KYPCOBBIX PABOT

1. IIpousBoncTBO U XUMus Bomopoaa. 2. [IpousBoacto u xumus kuciiopona 3. [IpousBoacTso u xumust Gpropa. 4.
[ponsBoncrBo u xumus xjopa. 5. [IpousBoactBo u xumust 6poma. 6.I1ponsBoncTBo u xumus ona. 7.
IIpomusBoacTeo u xumus cepel. 8. IlponsBoacTBo u xumus azota. 9. [Ipon3BoACTBO U XUMHSI OKCHIOB a3oTa. 10.
IIponsBoacteo u xumus aMmmuaka 11. [Ipou3sBoacTBoO 1 xumus a30THOM KucnoT. 12. IIpon3BoacTBO U XUMUS
¢docdopa. 13. [IponzBoncTBo u xumus Mblbsika. 14. [IpousBoacTBo u xumus yriiepona. 15. IlpousBoacteo u
xuMHA kpeMHus. 16. IlponsBoactBo u xumust onosa. 17. IIpousBoacTo u xumus cBuHna. 18. IIponsBoacTBo u
xuMus amroMunus. 19. [TponsBoncTBo u xumus menoynbix Metamios. 20. [IponsBoacTBo n xumust 6eprmnius. 21.
[IpousBoacteo u xumus Maraus. 22. IlpousBoacTtso u xumus 1uHKa.  23. IIpon3BoACTBO U XUMUS xenesa . 24,
[IponsBoncrBo u xumus Menu. 25. [IponsBoacTBO 1 Xxumus cepedpa. 26. [IponszBoncTso u xumus 30i01a. 27.
XmnopHasi TEXHOJIOTUSI OUYUCTKHU BoAbI. 28. [Ipon3BoacTBO 1 XuMusl cepHoi kucioThl. 29 Kopposust metannos. 30.
OcCHOBHBIE KJIACCHI HEOpraHW4Yeckux coenuHeHnit. 31. CTpoeHne atoMa U KBaHTOBBIE uncia.. 32. JKecTKoCTb BOJBI.
33. TIpou3BOACTBO U XUMUS LIETOYHO3EMENBHBIX MeTaioB. 34. BogoponHas cBsi3b. 35. CBoWCTBA BOABIL.

Kpumepuu ¢hopmuposanus oyenox (ouenusanus) ycmnoz2o onpoca
YCTHBIA ONMpoC SBISETCS OJHMUM M3 OCHOBHBIX CIOCO0OB y4é€Ta 3HaHMK OO0ydYarolerocs o
muciuimHe «Heopranmdeckas xumus». Pa3BEPHYTHIM OTBET CTyIEHTa JTODKEH IPENCTaBISATh COOOM
CBSI3HOE, JIOTHYECKH IOCIEIOBATEIbHOE COOOIIEHHE Ha 3aJaHHYyI0 TeMy, IOKa3blBaTh €ro yMEHHE
TIPUMEHSTE OTIPEICTICHUSI.
B pe3ynvmame ycmmnozo onpoca 3HAHUA, 00YUAIOWEZOCA OUCHUBAIOMCA RO Cledyiouiell
wKane:
3 banna, ctaBUTCS, €CIIM 00yJAIOIIANCS:
1) moxHO M3NIaraeT U3y4eHHBIN MaTepua, TaéT MPaBUILHOE ONPEIEeICHHOE OCHOBHBIX
TIOHSTHUH;
2) oOHapyXuBaeT MOHMMaHUE MaTeprasa, MOKET 000CHOBATH CBOM CYXKICHHS, IPUMEHUTE
3HAHWA Ha MPAKTHKE, TPUBECTH HEOOXOIUMBIE TPUMEPHI HE TOIBKO 10 y4eOHUKY, HO U
CaMOCTOSITEILHO COCTaBIICHHEIC;
3) wu3maraer Marepual MOCIIeA0BaTEIbHO U MIPABMIIBHO C TOYKH 3PEHHUS HOPM JIUTEPATYPHOTO
SI3BIKA.
2 fanna, craBuTCS, €CI¥ OOYUAIOLIHIICS TAET OTBET, yIOBIETBOPSIONINIA TEM K€ TPEOOBAHUSM,
9TO ¥ U1 Oama «3», HO ormryckaer 1-2 ommoOKu, KOTOPBIE caM K€ HCTIPaBIsIeT, U 1-2 HemouéTa B
TTOCJIEIOBATEIFHOCTH M SI3BIKOBOM O()OPMIICHHH HU3JIaraeMoro.
1 6ann, craButcs, ecii 00yJaromuiics 0OHAPYKUBAeT 3HaHNE U TOHUMaHHUEe OCHOBHBIX
TOJIOKEHHH TaHHOM TEMBI, HO:
1) wu3maraer Marepualn HEMOIHO U JOMYCKaeT HETOYHOCTH B ONPENENCHUH TTOHSTHIA,
2) He yMeeT IOCTaTOYHO TIIyOOKO U JOKa3aTeNbHO 00OCHOBATH CBOM CYXKJIEHHS U IIPHUBECTH
CBOU TIPUMEPHI;
3) wu3maraeT Marepual HeloCIeA0BaTENHHO U JOMYCKAeT OMUOKH B SI3BIKOBOM O(OPMIIEHUU
H3J1araeMoro.
0 6annos, craButcs, eci 00yJaromuiics oOHapyKMBaeT HE3HAHHE OOJIBIIIEH YacTH
COOTBETCTBYIOIIET0 pa3zeia H3y4aeMoro MaTepuaa, I0MyCcKaeT OMUOKY B (JOPMYITHPOBKE.
bamnet «3», «2», «1» MOTYT CTaBUTBCSI HE TOJIBKO 32 €UHOBPEMEHHBIN OTBET, HO U 3a
paccpenoTOYeHHEII BO BpEMEHH, T.€. 32 CYMMY OTBETOB, JIAHHBIX CTYJI€HTOM Ha MPOTSHKEHUN 3aH ITHS

Kpumepuu opmuposanusn oyenok no zadanuam 0as camocmoameabHou padbomst CmyoeHma
(munoevie 3a0auu):

«omauunoy (3 Gamna) - o0ydaromuiicss oKa3al TyOOKHe 3HAHHWS MaTepualia Mo MOCTaBJICHHBIM
BOIIPOCaM, TPaMOTHO, JIOTHYHO €r0 M3Jaraer, CTpPyKTYPHUpOBaI U Jie-TaM3upoBall HH(opMaluio, nu3deras
MPOCTOr0 MOBTOpeHUs] MH(POPMAMU M3 TEeKCTa, MH(OpMAIMA NpPEA-CTaBleHa B nepepabOTaHHOM BHIE.
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CB00OAHO UCTIONB3YET HEOOXOMMBIE (POPMYITBI IIPU PELICHUH 334a4;

«xopowioy (2 OGamna) - oOydarolIMiics TBEpAO 3HAET MaTepHajl, TPaMOTHO €ro HW3laraer, He
JIOMYCKAeT CyLIeCTBEHHBIX HETOUHOCTEH B TIpoliecce PELICHHS 3a/1aY;

«yooseremeopumenvroy (10am1) - oOy-4YarOIMMIICS WMEST 3HAHHWs OCHOBHOTO Marepuaia IIo
MOCTABJICHHBIM BOIPOCaM, HO HE YCBOWII €ro JeTalield, TOMyCKaeT OTACNbHbIE HETOYHOCTH MIPH PELICHUH
3aay;

«Heyoosiemeopumenvho» (MeHee 1 OaJuioB) — OOYYArOIIUICS JONMYyCKAaeT rpyOble OIMMOKUA B
OTBCTC Ha MOCTABJICHHBIC BOITPOCHI U ITPU PCHICHUH 3a/1a4

Kpumepuu oyenku gvinonnenus 1a60pamopHuix pabom:

«omauynoy ( 4 0anna) cTaBUTCs, €CIHM BBITIONHEHBI BCe TPEeOOBaHMs K HANMCAHUIO M 3allUTe
pedepata: obo3HaueHa mpodieMa U 000CHOBaHA €€ aKTyallbHOCTh, CEIaH KPAaTKUM aHAIU3 Pa3IHMuHbIX
TOYEK B3pEHUSI Ha paccMaTpUBaeMyl0 MpoOJeMy U JIOTMYHO H3JI0KEHAa COOCTBEHHAs IO3MIIMS,
chopMyIUpPOBaHbI BBIBOJIbI, TEMA PACKPhITa MOJHOCTHIO, BhIIECPKAH 00BEM, COOJIO/ICHBI TPEOOBAHUS K
BHEITHEMY OQOPMJICHHWIO, JaHBl MPaBUJIbHBIE OTBETHI Ha JOMONHHUTENbHBIC BOMpockl. OOyuaromuiics
MMposABHUJI HWHUIIUATHUBY, TBOp'—IeCKI/II\/'I moaxond, CHOCO6HOCTB K BBIIIOJIHEHHUIO CJIOKHBIX SaJIaHHfI,
OpraHW3alMoOHHbIE  CHOCOOHOCTH. (OTMedaercs CIOCOOHOCTh K MYyONMYHOH  KOMMYHUKAIWH.
JloxymenTanus npeacrasieHa B cpok. [lomHOCTRIO oopmiteHa B COOTBETCTBHH C TPEOOBAHUSIMHU

«xopowoy (36aia) — BHITIOHEHBI OCHOBHBIE TPEOOBaHUS K pedpepaTy U ero 3aliuTe BBITIOIHEHEI,
HO IIPpU 3TOM JONYIICHBI HeJIOT-IéTI)I. B YaCTHOCTHU, MMCIKOTCA HCTOYHOCTU B H3JIOKCHUU MaTcpualia,
OTCYTCTBYET JIOTMYecKasi MIOCIIeIOBATEIbHOCTh B CYXKIICHHAX; HE BBIJEpP)KaH 00bEM pedeparta; HMErOTCs
YOymeHusa B O(bOpMHeHI/II/I; Ha [OOIOJHHUTEIBHBIC BOIIPOCHI IIPHU 3allUTE JaHbl HCIIOJIHBLIC OTBETHI.
OOyyJaromuiicss JOCTaTOYHO TIOJHO, HO 0€3 WHHWIMATHBH W TBOPYECKWX HAXOJOK BBHITIOTHHUI
BO3JIO)KEHHBIE Ha HEro 3amadd. JlOKyMeHTaIusl INpeACTaBIeHa JOCTaTOYHO IOJHO M B CPOK, HO C
HEKOTOPBIMH HEIOPaOOTKaMu

«yoosnemgopumenvtoy (2 0amma) — UMEIOTCS CYIIECTBCHHBIC OTCTYIICHUS OT TpeOOBaHWA K
pedepupoBanuio. B yacTHOCTH, TeMa OCBeleHa JMIIb YaCTHYHO, JOMYIIEHB! (haKTHUeCKHe OMMOKU B
coziepKaHuM pedepara WM IPH OTBETE HA JOMOIHUTENBHBIC BOIIPOCHI; BO BPEMS 3alIUTHI OTCYTCTBYET
BbIBOZI. OOy4arommiicst BBIONHWII OOJNBUIYIO YacTh BO3JIOKEHHOM Ha Hero pa0orsl. JlomymieHs!
CYILECTBEHHBIC OTCTYyIUIEHHS. JIOKyMEHTaIusl ClaHa CO 3HAYMTEIBHBIM OIO3laHueM (Oonee Hemenn).
OTCyTCTBYIOT OTAENbHBIE (DPATMEHTHI.

«HeyoosnemsopumenvHo» (MeHee 2 0OamioB) — Tema pedepara HE pacKpbiTa, OOHAPYKUBAETCS
CYIIECTBEHHOE HEMOHMMaHHe NpoOieMbl. OOy4arommiicss He BBINONHHII CBOHM 3aJaddl WM BBITOJTHIII
JMIIb OT/CNBHBIC HECYIIECTBEHHbIE TTOpydYeHus. JJoOKyMeHTaIus He cjaHa.

5.2. Oyenounvie mamepuanst 0 pydexcnozo KOHmMpoaa. PybesicHviil KOHMPOib OCYIIECTBISIETCS
mo Ooiiee WM MEHEe CaMOCTOATENFHBIM pa3lielaM — YY4eOHBIM MOAYISAIM Kypca W TPOBOIHUTCA TIO
OKOHYAHWH W3YYCHHS MaTephalia MOIYJsl B 3apaHee YCTAHOBIIEHHOE BpeMs. PyOexHBI KOHTPOIh
MIPOBOJIUTCS C TENBI0 OMPEICIeHUs Ka4eCTBA YCBOCHUS MaTepralia y9e0HOTo MOy B 1enoM. B TedeHune
CeMecCTpa MPOBOIUTCI MPU MAKUX KOHMPOIbHBIX MEPONPUAMUI O ZPAPUKY.

B xadectBe popM pyOEKHOTO KOHTPOIS MOXXHO HCIIONB30BATh TECTHPOBaHME (MMCHMEHHOE WA
KOMIIBIOTEPHOE), TPOBEACHNE KOJUIOKBUYMa WJIM KOHTPOJBHBIX paboT. BeImomHsemble paboThl TOIKHBI
XpaHUThCS Ha Kadenpe TeYeHWH YUeOHOro rofja W 1o TpeOOBAHMIO TPENOCTABIATHCS B YIIpaBIeHHE
KOHTpONs KadecTBa. Ha pyOexHbIe KOHTPOJNBHBIE MEPOIPHUATAS PEKOMEHAYeTcs BBIHOCHTH BeECh
MIPOrpaMMHBIN MaTepua (Bce pa3enbl) 1Mo AUCIUATUINHE.

Kpumepuu ghopmuposanusn ouenox no KOHmponsHsImM mouKam (KOHmMpoivbHle padomul; KONI0KEUyM)

(7 OGammoB) - craBurcs 3a pabOTy, BEHINOMHEHHYIO TOJHOCTHIO 0€3 OmMMOOK ¥ HEIOYETOB;
OOyYaroImiics JEMOHCTPUPYET 3HAaHHE TEOPETHYECKOr0 M MPAKTHYECKOro Marepuaia Mo TeMe
MpaKTU4ecKoi pabotsl, pemeno 100% 3anay;

(5 Gamna) — craBuTcs 3a pabOTy, BHINOJIHEHHYIO MOJHOCTBIO, HO TIPH HAJIMYMH B HEH He Ooiee
OIHOM HerpyOo# omMOKM M OJHOrO HemoveTa, He Oonee Tpex HemoueroB. OOydarommiics 1eMOHCTPHPYET
3HaHWE TEOPETUYECKOro M MPAaKTHYECKOro MarepHana MO TeMe NPaKTHYeCKOW padoThbl, IOImycKas
HEe3HAuUTeNbHbIe HETOYHOCTH MPH pelieHny 3a1ad, pemeno 70% 3amay;

(3 6ayuta) — craButcs 3a paboTy, ecinu OakaiaBp NPaBUIIBHO BHIOIHUI He MeHee 2/3 Bceid padoThl
WIM JOMYCTHJ He Ooiee OIHOM IpyOol ommOKM M ABYX HENOYETOB, HE Oosiee ofHOW TpyOoill W omHON
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HerpyOoii ommOku, He Oornee Tpex HerpyObIX OmMOOK, OmHON HerpyOoi. OOydaroImuiics 3aTpyIHAeTCs C
MIPaBUJIBHOM OLIEHKOW MpeIOKEHHOM 3a1a4H, TaeT HEMOIHbIA OTBET, peleHo 55% 3amau

(mMenee 3 OamOB) — cTaBUTCS 3a PabOTy, €CIM YKMCIIO OMMOOK M HEAOYETOB MPEBBICHIO HOPMY IS
OLCHKH 3 WM TPaBWIBGHO BBHIMOJIHEHO MeHee 2/3 Bceld paboThl. OOy4aromuiics JaeT HEBEPHYIO OLECHKY
cutyais, pereHo meHee 50 % 3amgaq.

Kpumepuu gpopmuposanus oyenok no mecmosvim 3a0aHuAM:

(3 Oamma) — monyyaroT OOydYaroIIUecs C MPAaBHUIBHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl. Brimonueno 100 % npennoskeHHbIX TECTOBBIX BOIIPOCOB;

(26ayma) — monmydaroT OOydarolmIUecs ¢ MPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — 80 —99 % ot o0111ero 00beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

(1 Gamma) — moiydaroT OOydYaroOIIUECs C IMPAaBHUIBHBIM KOJUYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl — 60 —79% oT 00111ero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(0 Gan) — mostyyaroT 0OydaroNUecs MPABHILHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIE BOMPOCHI
— menee 40-59 % ot o01iero oobemMa 3aJaHHBIX TECTOBBIX BOITPOCOB.

1.1. Ouyenounvie mamepuanvl 015 NPOMENCYMOUHOU ammecmauuu. L{envio nPomercymouHsix
ammecmayuii O TUCIUIUINHE ABIISETCA OIIEHKAa Ka4eCTBa OCBOCHUS AUCLHUIIIIMHBI 00 YyJatOIIMHUCS.

[IpomexxyTouHas aTTecTanus npegHa3HadeHa Uisi OOBEKTHBHOTO MOATBEPKACHUS M OLIEHUBAHUS
JNOCTUTHYTBIX PE3yIbTaTOB OOYyUEHHUS MOCIE 3aBEpIICHHS W3Y4eHUs TUCHMIUIMHBL OCYyIIEeCTBISIETCS B
KOHIIE CEMeCTpa M IMPECTaBIIAEeT COO0Il UTOTOBYIO OIIEHKY 3HAHHH 0 TUCIUIUINHE B BUAE NIPOBEICHUS
JK3aMeHa.

[MpomexyToyHas aTTecTanusi MOXET MPOBOJUTHCS B YCTHOH, MACBMEHHOW (opme, u B dopme
TecTHpoBaHUsA. Ha mpoMexxyTOUHYIO aTTecTauio oTBOAUTCS 10 30 6amioB.

Kpumepuu ¢popmuposanus oyenok no npomexncymounoi ammecmayuu:

«omauynoy (23 0amwioB) — MOay4aroT OOydaroliuecs, KOTOpble CBOOOTHO OPHEHTHUPYIOTCSA B
Martepuaie u oTBedaroT 0e3 3aTpyaHeHuit. OOydJaromuiicss Cloco0eH K BRIMTOTHEHHIO CII0KHBIX 3aaHHH,
[TIOCTAHOBKE IIeJeH M BBIOOpE IyTel WX peanu3anud. Pabora BBHINMONHEHA IIOIHOCTHIO O€3 OIIMOOK,
pemreno 100% 3amauq;

«xopowo» (17 0OanmoB) — TOMYYaroT oOOydYaromMecs, KOTOpble OTHOCHTEIHHO TOJHO
OPHEHTHPYIOTCSI B MaTepuaje, OTBEYAIOT 0e3 3aTpyQHEHHH, NOIMYCKAIOT HE3HAYMTEIBHOE KOIHUYECTBO
ommbok. OOyuarommiics cocoOeH K BBITOIHEHUIO CIIOKHBIX 3a7jaHnid. PaboTa BBITONHEHA MTONHOCTHIO,
HO HWMEI0TCA He Ooriee OAHOM HerpyOOd OmMOKM W OMHOTO Helodera, He Oollee TpeX HeIOodYeTOB.
JlonmyckaroTcss He3HaUUTENbHbIE HETOUHOCTH IIPU PELIEHUH 3aad4, peuieHo 70% 3anay;

«yooenemeopumenvno» (12 06amioB) — MOTy4arOT OOydaroUIWecs, y KOTOPBIX HEIOCTATOYHO
BBICOK YPOBEHb BJaJEHHS MaTepuanoM. B mpolecce oTBera Ha 3K3aMeHE AOMYCKAIOTCAd OLUIMOKU M
3aTpyQHEHUS MPU H3IIOKEeHHH Matepuana. OOydaromuiicss MpaBUIbHO BEITIONHHUI HE MeHee 2/3 Bcei
paboTHl WK AOMYCTHI He Ooliee OAHON rpy0Ooil omuOKKM U ABYX HEIOYETOB, HE Ooiiee OAHON TpyOor u
omHOW HerpybOoil ommOkm, HEe Oonee Tpex HEerpyOBIX OmHUOOK, OmHOW HerpyOoit. OOyuarommiics
3aTpyIHSETCs C NMPaBWIBHOM OLIEHKOM MPEIJIOKEHHOW 3a7add, JaeT HEMOJIHBIA OTBET, pemeHo 55%
3amad;

«Heyooe1emeopumebHo» (MeHee 12 0aoB) — MOMyYar0T 00y4aromecs, KOTOPbIE TOMYyCKAOT
3Ha4yMTeNbHbIEe omMOKK. OOyJarouMiics UMEeT JMIIb HayaJbHYIO CTelIeHb OpUEHTAlMU B Marepuane. B
pabote uncIiio ommOOK U HEAOUETOB MIPEBBICUIIO HOPMY UISl OLIEHKHM 3 WIJIM MIPABUIIBHO BBIMOJIHEHO MEHEe
2/3 Bceit pabotsl. O0y4daromMics 1aeT HEBEPHYIO OLIEHKY CUTyalluH, pemeHo MeHee 50% 3amad.

Llenvto npomercymounslx ammecmayuii N0 JUCIUTUIAHE SBISIETCS OIEHKA KauecTBa OCBOSHHS
JUCIATUTIHBI 00YYarOIIIUMUCS.

Kpumepuu oyenku kauecmea 0ceoenusn OUCYUnIUHbL

Ouenka «omauunon— om 91 00 100 6annoe — TeOpETUUECKOE CONIEPIKAHNE Kypca OCBOEHO
MOJHOCTHIO, 0€3 Po0enoB, HEOOXOANMBIE IPAKTUYECKHE HABBIKA PAOOTHI ¢ OCBOEHHBIM MaTEpHaIOM
copmupoBansl. Bee npegycMoTpeHHbIe TporpaMMoii 00ydeHust yueOHbIe 3aJaHHs BBIIIOJTHEHHI,
Ka4yeCTBO MX BBIIIOJHEHUS OLIEHEHO YUCIIOM 0aJuIoB, OJIM3KUM K MakcUMajbHOMY. Ha sk3ameHe CTyaeHT
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JIEMOHCTPUPYET TIyOOKHE 3HAHUS TPEyCMOTPEHHOI0 MPOrpaMMOil MaTepHaa, yMeeT 4eTKO,
JIAKOHUYHO W JIOTHYECKU TIOCIIEJOBATENILHO OTBEUATh Ha MOCTaBICHHBIE BOIPOCH.

Ouyenka «xopouwtoy —om 81 0o 90 6annoe — TeopeTudecKoe copepkaHue Kypca OCBOCHO,
HEOOXOMMbIe MPAKTUYECKIE HABBIKA Pa0OTHI chOpMHUPOBAHBI, BHITOTHEHHBIE YUeOHBIC 3a0aHUS
CoJiepKaT He3HAUHUTENbHBIE OmKMOKK. Ha 3x3amMeHe cTyIeHT JEMOHCTPUPYET TBEPAOE 3HAHUSI OCHOBHOTO
(mporpaMMHOT0) MaTepHaa, yMeeT YeTKO, IPaMOTHO, O€3 CyIeCTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
MOCTaBJICHHBIE BOITPOCHI.

Oyenka «yoosnemeopumenvHo» — om 61 0o 80 6annoe — TeopeTUUECKOE CONEPKAHUE Kypca
OCBOCHO HE IOJHOCTBIO, HEOOXOAWMBIC MPAKTUYECKHE HAaBBIKM paboThl CHOPMUPOBAHBI YACTUYHO,
BBHITIOJIHEHHBIE YueOHbIE 3a/laHUsl cofiepKaT TpyOble ommOKu. Ha sk3aMeHe CTYACHT AeMOHCTpUpPYET
3HaHUE TOJIIKO OCHOBHOTO MaTepuania, OTBETHl COJAEpXKAT HETOYHOCTH, cJIad0 apryMEHTHPOBaHBI,
HapyIIeHa TOCIIeI0BATENbHOCTh U3JIOKEHHS MaTepHaa

Oyenka «neyooenemeopumenbnoy — om 36 0o 60 6an108 — TEOPETUIECKOE CONEPIKaHUE Kypca
HE OCBOEHO, HEOOXOMMEBIE MPAKTUYECKUE HABBIKK PabOThl He c(hOpPMHUPOBAHEI, BHITOJHEHHBIE YUeOHbIE
3aJ]aHusl CoJlepKaT TPyOble OMIMOKH, JOMOMHUTEIbHAS CAMOCTOsTENIbHAS padoTa HaJl MATEPHaioM Kypca
HE MPHBEACT K CyINIECTBEHHOMY ITOBBIIICHUIO KayeCcTBa BBHIMONHEHUs] Y4eOHBIX 3amanuii. Ha sk3amene
CTY/IGHT JIEMOHCTPHPYET HE3HAaHWE 3HAYUTENBHOW YacTH NMPOrPaMMHOr0 MaTepualia, CyNIeCTBEHHBIC
OMMOKM B OTBETAaX Ha BOMPOCHI, HEyMEHHE OPHEHTHUPOBAThCS B Marepuasie, HE3HAHWE OCHOBHBIX
TOHSITHI IUCITUTLTAHEIL.

Takum 00pa3oM, BBHITIONIHEHHE THUIIOBBIX 3aJIaHWi, MPEJCTaBICHHBIX B pasnene 5 «OneHouHbIe
MaTepuaibl JUIA TEKYIIEro W pyOeKHOTrO KOHTPOJS YCIIEBAEMOCTH W TNPOMEXKYTOYHOW aTTeCTallnn»
MO3BOJIUT 00ECIEUUTh CIIOCOOHOCTh KPUTHYECKU OIEHHBATH TpeJylaraeMble BAPHAHTHI YITPABICHYESCKUX
pemeHuit U pa3pabaTeiBaTh W OOOCHOBBIBATH MPEMJIOKEHHUS IO UX COBEPIIEHCTBOBAHUIO C YYETOM
KPUTEPUEB  COIMAIBHO-9KOHOMUYECKOH J(PQPEKTUBHOCTH, PHUCKOB W BO3MOXHBIX  COLMAJIBHO-
9KOHOMHYECKHX TOCIEICTBHI U HATIPAaBIEHO Ha (OPMHUPOBAHNE KOMITETEHIIHA.

Tunoseie 3aganusi, obecreunBaromue hopmupoBanue komnereHuii OIIK-1; OIIK-2; OIIK-6;
IIK-1; IIK-3; IIK-4; IIK-7 npencraBiieHbI B TaOnuie 7

Buo ouenounozo mamepuana
Pe3yﬂbmambt 06y‘leHM}l Ocnoenvle nokazamenu OUECHKU u P ’
obecneuusaroujue hopmuposanue
(Komnemenyuu) pe3yiomamog ooyuenus o
Komnemenuuu
IIK-1 - CriocobeH BBITIONHATD 3HaTh:
CTaHIapTHBIE OlEepanuu 110 CTaHJAPTHEIE IPUEMbI aHAIN3a ¥ | 1HIIOBBIC OLICHOYHbIC MaTEPHAIIBI
[peIaracMbpIM METOAMKAM SKCIIEPTU3BI CIIOXKHBIX Belects | /1A YCTHOro onpoca (pasden 5. 1.
u 06’BeKTOB MOHHTOpHHra u THITIOBBIC TCCTOBBIC 3aJaHUS
b
asoen 5.1.);
HCCIIEIOBAHUS CJIOKHBIX (b )
MIPUMEPHBIE TEMBI 3CCE
XUMUYECKUX MPOLIECCOB )
(pazoen 5.2),
THUITOBBIC OLI€CHOYHBIC MaTECPHAJIbI K
9K3aMeHy (pazden 5.3.1; 5.3.2.;
5.3.3.)
Ymern:
aHaJIM3UPOBATH cokHble | OUCHOYHBIC MaTePHAIIB! JIst
BelleCTBa u HcciIeoBaTh | CAMOCTOATEIBHON PabOThI
XHMIYecKHe npoleccsl c (TuroBEIe 3amaun pazzaen 5.1);
Twumnossie OLI€CHOYHBIC MaTCpHUAJIbL
UCIIOJIb30BAHUEM  CTaHAAPTHBIX
JUTS yCTHOTO orpoca (pazzaen 5.1.;
METOJIUK .
5.2.);
- THUIIOBBIC TCCTOBBIC 3aJaHUS
(pazoen 5.1.);
MMPUMEPHBIC TEMbI 3CCC
(pazoen 5.2);
TUITOBBIC OUCHOYHBIC MAaTCPHUAJIbI K
9K3aMeHy (pazden 5.3.1; 5.3.2.;
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5.3.3.)

MPUMEPHBIE TEMBI KYPCOBBIX
pabort (pazmen 5.1.4);
MPUMEPHBIE TEMBI JIOKJIAI0B
(pazmen 5.1.4);

Baanern:
ITIOJIHBIM KOMIIJICKCOM HAaBBIKOB
aHaJIu3a M SKCIEPTU3bl BEIIECTB

pa3IuuHON NIPUPOABI u
MaTepualioB, MOHUTOpHHIA H
HUCCIICA0BaHUA XUMHNYECKUX

MPOLIECCOB TI0  TIpeIaracMbIM
METOUKAM;

MPUMEPHBIE TEMBI KYPCOBBIX
pabort (pazmen 5.1.4);
MPUMEPHBIE TEMBI 3cce (paszen
5.1.;5.2));

ITK-3— cioco0eH HCIToNIb30BaTh
(dhyHIaMeHTaTbHBIC 3HAHUS O
CTPOEHUU BELIECTBA, IPUPOIE
XUMUYECKOU CBSI3U B PA3ITHIHBIX
KJaccaxXx XMMHUYECKUX
COCIMHEHUH JUISI IOHUMaHUS
CBOICTB MaTEpHAIOB U
MeXaHU3Ma XMMHUYECKHX
MPOIECCOB, MPOTEKAIOIINX B
OKpY’KaroleM MHUpE

3HaTh: THIOBBIEC OI[EHOYHBIC MATEPHAIbI
TEOPETHUUECKHE OCHOBBI | WISl yCTHOTO orpoca (pazden 5. 1.
CliequaJbHbBIX XUMUYECKUX TUIIOBBIC TECTOBBIC 3a1aHUSL
JUCLIUIUIAH (pazoen 5.1.);
MPUMEPHbIE TEMBI 3CCe
(pazoen 5.2);
TUIIOBBIC OUCHOYHBIC MAaTCpHAJIbI K
aK3aMeny (pazoden 5.3.1; 5.3.2.;
5.3.3.)
YMmern: THNOBBIE OLICHOYHBIC MATEPHATIBI
HPUMEHSTH 3HaHMs | VI YCTHOrO onpoca (pasoden 5. 1.
CHeHI/I(bI/ILIeCKI/IX THITIOBBIC TCCTOBBIC 3aJaHUA
3aKoHOMepHOCTel  pasmmanpix | (P430er 3.1.);
obnacreil XuUMH4eckoi Hayku | "PUMCPHBIC TCMBI 3CCC
(pasoen 5.2);
npu peleHnn

podeCCHOHANBHBIX 3a1a4

THUITOBBIE OLICHOYHBIE MaTepUabl K
9K3aMeHy (pazden 5.3.1; 5.3.2.;
5.3.3.)

Baagern:
CHUCTEMOH (hyHIaMEeHTaTBbHBIX
HOHATHHA CIIEIMAIBHBIX

XUMHYCCKHUX NUCHUITINH

THIOBbIE OLICHOYHBIE MATEPHUAJIBI
JUIS YCTHOTO ofpoca (pasden 5. 1.
THIIOBBIE TECTOBBIE 3aJaHUS
(pazoen 5.1.);

MPUMEPHBIEC TEMBI 3CCE

(pazoen 5.2);
THUITOBBIE OLIEHOYHBIC MATEPHAIIBI K
9K3aMeHy (pazden 5.3.1; 5.3.2.;
5.3.3.)

ITK-4— criocoOeH TpUMEeHSTh
OCHOBHEBIE €CTECTBCHHOHAYYHBIE
3aKOHBI ¥ 3aKOHOMEPHOCTH
Pa3BUTHS XUMHYECKON HAYKH
IIpH aHAIIA3€E TOIYYEHHBIX
pe3yIbTaToB

3HaTh:

OCHOBHBIC €CTECTBCHHOHAYUYHbBIC
3aKOHBI W 3aKOHOMEPHOCTH B
00JIaCTH aHAJIUTUYECKONM XUMHUU
U XUMHYECKOH SKCIIEPTU3BI

TunoBble OLIEHOYHBIE MaTepHAIIBI
JUTS YCTHOTO orpoca (pasden 5. 1.
THUITOBBIE TECTOBBIC 3aTaHHs
(pazoen 5.1.);
NpUMEpHBIE TEMBI 3CCe

(pazoen 5.2);
THUITOBBIC OLICHOYHBIC MaTepUalbl K
9K3aMeHy (pazoen 5.3.1; 5.3.2.;
5.3.3.)

YMeTh:
MIPOBOJIUTH aHAJN3, MOHUTOPUHT
u JKCIIEPTURY 00BEKTOB

TuroBbIe OIIEHOYHBIE MaTEPUAIIBI
JUISl YCTHOTO omipoca (paszden 5. 1.
THUITOBBIE TECTOBBIC 3aIaHH
(pazoen 5.1.);
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Pa3JIMIHOIO KJj1acca

MPUMEPHBIE TEMBI 3CCE
(pazoen 5.2);

THUITOBBIE OLIEHOYHBIE MATEPUAIIBI K
9K3aMeny (pazden 5.3.1; 5.3.2.;
5.3.3.)

Baaners:

HaBbIKAMH UCIIOJIb30BAHUS
3aKOHOB W  3aKOHOMEPHOCTEH
XUMHUYECKUX HayK JUTST
WHTEPIPETAIIH pe3yIbTaTOR
aHaym3a, MOHHUTOPHHTA u
SKCIIEPTU3bI 00BEKTOB

Pa3IMIHOIO Kj1acca

THIOBbIE OIIEHOYHBIE MATEPHAIIBI
JUTSL YCTHOT'O oripoca (pasden 5. 1.
THUITOBBIE TECTOBBIE 3aaHHs
(pazoen 5.1.);

MPUMEPHBIE TEMBI 3CCE

(pazoen 5.2);
THUITOBBIE OLIEHOYHBIE MaTEPHAIIBI K
9K3aMeny (pazden 5.3.1; 5.3.2.;
5.3.3.)

1IK-7 -BJIaJICCT METOdaMU
Oe3omacHOro oOpamieHust ¢

3HaTh:
3aKOHOAATCIbHBIE W IIPaBOBLIC
aKTel B 00acTtu Oe30MacHOCTH,

THIIOBbIE OIIEHOYHBIE MATEPUAITBI
JUTSL YCTHOT'O orpoca (pasden 5. 1.
THUITOBBIE TECTOBBIE 33 aAHUSI
(pazoen 5.1.);

XMMUYECKHMU MaTepuanaMu ¢ | TPeOOBaHMA K 0e30macHOCTH
paboThI B XUMIYECKHX | PUMCPHBIC TEMBI 3CCC

y4eTOM UX (PHU3WYECKUX W c (pasoen 5.2);

XUMHYECKIX CBOMCTB 1abopaTOpHiIX, CpeacTsa u THUITIOBBIC OLICHOYHBIC MAaTEpHaAJIbl K
METOABL TOBBIUCHWS | 5i3aveny (pasden 5.3.1; 5.3.2.;
6e3omacHoCcTH 5.3.3)
npodeccroHaTbHON
JIeSITeTHHOCTH
YMmerh: TunoBble OLIEHOUHbIE MATEPUAIIB
BBIOMPATh METONBI 3AIIMTHI OT | IS YCTHOro onpoca (pasden 5.1.
OHaCHOCTeﬁ " CHOCO6BI THITIOBBIC TCCTOBBIC 3aJaHU
obecreyeHus xomoprapx | (Pasoer 5.1.);

. . | IIPUMEPHBIE TEMBI 3CCE
YCIIOBUM npodeccruoHaILHOMI
(pasoen 5.2);
ACATEIEHOCTH THUITOBBIC OLICHOYHBIC MAaTECpHaJIbl K
9K3aMeHy (pazden 5.3.1; 5.3.2.;
5.3.3.)

Buaaaern: TunoBble OLIEHOYHBIE MATEPUAIIB
OHSTHUIHO- JUIS YCTHOTO ofpoca (pasden 5. 1.

TEPMUHOJOTUYECKUM aIapaToM
B obactu 0e30I1acHOCTH,
nprueMamMu palHOHATH3AIUH
rpoeccroHaTbHON
JIEATENBHOCTH c LIENBIO
obecrieucHHUs OE30IaCHOCTH

THIIOBBIE TECTOBBIE 3aJaHHS
(pazoen 5.1.);

MPUMEPHBIEC TEMBI 3CCE

(pazoen 5.2);
THUITOBBIE OLIEHOYHBIC MATEPHAIIBI K
9K3aMeHy (pazden 5.3.1; 5.3.2.;
5.3.3.)

OIIK-1-crtocoben
UCTOJB30BaTh  TOJYYCHHbBIC
3HAHUSl TEOPETHUYECKHX OCHOB
(byHIaMEHTAILHBIX  PAa3JIeNIOB
XUMHH npu peleHUN
npo(decCHOHANBLHBIX 33124

3HATB:
TEOpPETUYECKUE OCHOBBI
TPaJAUIIUOHHBIX u HOBBIX

pa3acioB XUMUU U CITOCOOBI UX
HCIIOJIB30BaHUA TMIPpHU PCHICHUH
KOHKPCTHBIX XUMHUYCCKHUX nu
MaTCepUaJIOBCAUCCKUX 3aJa4d

TunoBble OIEHOYHBIE MaTepHAIIBI
JUTS YCTHOTO oTpoca (pasden 5. 1.
THUITOBBIE TECTOBBIC 3aTaHHs
(pazoen 5.1.);

NpUMEpHBIE TEMBI 3CCe

(pazoen 5.2);
THUITOBBIC OLICHOYHBIC MaTepUalbl K
9K3aMeny (pazoen 5.3.1; 5.3.2.;
5.3.3.)

Ymers:

aHaJTU3UPOBATh U 00padaTHIBATH
HAy4YHO-TEXHUYECKYIO
HH(OPMALIMIO HA OCHOBE

TuroBbIe OIIEHOYHBIE MaTEPHAIIBI
JUISL YCTHOTO omipoca (paszden 5. 1.
THUITOBBIE TECTOBBIC 3aIaHHS
(pazoen 5.1.);

MPUMEPHBIE TEMBI 3cce
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TCOPCTUYCCKUX Hpe):[CTaBJ'IeHI/Iﬁ
TPpaAUIHUOHHBIX U HOBBIX
pPa3aciioB XuMHn

(pazoen 5.2);
THUITOBBIE OLIEHOYHBIE MATEPHAIIBI K
9K3aMeny (pazden 5.3.1; 5.3.2.;
5.3.3.)

Baagers:

HaBBIKAMH 0OpaOOTKHU M aHA3a
Hay4YHO-TEXHUYECKON
WHGOPMAINH U Pe3yIbTaTOB
OTJENBHBIX ITAMOB PaboT ¢
Y4ETOM TEOPETUYECKUX OCHOB
TPaJUIMOHHBIX X HOBBIX
pa3enoB XUMUH

THIIOBBIE OIIEHOYHbBIE MATEPHAIIBI
JUTSL YCTHOT'O orpoca (pasden 5. 1.
THUITOBBIE TECTOBBIE 3aaHHS
(pazoen 5.1.);

MPUMEPHBIE TEMBI 3CCE

(pazoen 5.2);
THUITOBBIE OLIEHOYHBIE MaTEPHAIIBI K
9K3aMeny (pazden 5.3.1; 5.3.2.;
5.3.3.)

OIIK-2- BmazeeT HaBBIKAMH
MIPOBEICHUS XHMHYECKOTO
IKCIIEPUMEHTa,  OCHOBHBIMHU
CHHTETUYECKUMHU u
AHAIIMTUYECKUMHA  METOJaMU

IMOJYYCHHUA HW HCCICOO0OBaHUA

3HaTh:
METOAbI HJ'IaHI/IpOB aHUusA
BKCHepI/IM CHTa, HOCTpOGHI/ISI

MoJIeNIel U3ydaeMbIX 00bEKTOB

THIOBBIE OIEHOYHBIE MATEPHAIIBI
JUTSL YCTHOTO orpoca (pasden 5. 1.
THUITOBBIE TECTOBBIE 3aaAHUSI
(pazoen 5.1.);
MPUMEPHBIE TEMBI 3CCE

(pazoen 5.2);
TUIIOBBIC OHECHOYHBIC MAaTCpHAJIbI K
aK3aMeny (pasoden 5.3.1; 5.3.2.;
5.3.3.)

XMUMHUYECKHX  BEIIECTB MW
KITUH
peakn VMeTh: THIOBBIE OLIEHOYHbBIE MATEPHAIIBI
MJTaHUPOBATh AKCIIEPUMEHT Ha | A YCTHOIO ompoca (pasoen 5. 1.
OCHOBE aHaJiu3a JII/ITepaTypHBIX TUIIOBBIC TECTOBBIC 3a1aHUS
JIaHHBIX,aHATM3UPOBATh u | (pasden 5.1.);
[PUMEPHBIE TEMBI 3CCE
000011aTh pe3yIbTaThI
(pasoen 5.2);
SKCHepHMeHTa, THUITOBBIC OLICHOYHBIC MAaTECpHaJIbl K
opmMyHpOBaTE BEIBOJIBI aK3ameny (pazoden 5.3.1; 5.3.2.;
533,
Bamers: THIIOBBIE OLIEHOYHBIE MaTEPUASIbI
HABBIKAMH IIAHUPOBaHus, | AL YCTHOro ompoca (pasden 5. 1.
aHamn3a u 0606H_IGHI/I$[ THUIIOBBIC TECTOBBIC 3a1aHUS
PE3YJILTATOB DKCIIEPUMEHTA (pasoen 3.1.);
HPUMEpPHBIE TEMBI 3CCE
(pazoen 5.2);
THUITOBBIE OLICHOYHBIC MaTECPHAJIbI K
9K3aMeHy (pazden 5.3.1; 5.3.2.;
533,
3HATh: THIIOBBIE OLIEHOYHBIE MATEPHAIIBI
OIIK-6- BiazeeT 3HAHWSIMHM | OCHOBHBIE HaIpapieHus | VIS yCTHOTO onpoca (pasoen 5.1.
HOPM TEXHMKH O€30IIaCHOCTH | YNPABICHMSL  DHCKOM  Ha ;HH(:)BHG 5 e]C)TOBHe Sasam
asoen J.1.);
TIOTEHIIUAILHO omacHoMm | P ,
U YMCHHUEM pEeai30BaTh MX B ) HpHMEpHbIE TeMEI 5CCe
Jab0paTopibIX 1 HEJ('I)II:I 3B01f c:lie,I/IHBI U  METOAbI (pazoer 5.2);
TEXHOJOTMYECKMX yclnopusix | POt TTPHHN ABL | rynoBbIe OLCHOUHBIE MATEpHAIBI K
IKOIIOTHICCKOro ayaura 1| sxsameny (pazoen 5.3.1; 5.3.2.;

HE3aBUCHMOI OLCHKHU PpHCKa B
00eCreUeHUN DSKOJOTHUECKOH U
TEXHOI'CHHOM 0€30MaCHOCTH.

5.3.3.)

Ymers:

MIPOTHO3UPOBAaTh  pasBUTHE U
OLIEHKY aBapHMHBIX CHUTyalUH C
MO3UIMI METOJIOJIOTHH PUCKA;

TuroBbIe OIEHOYHBIE MaTEPUAIIBI
JUISl YCTHOTO omipoca (paszden 5. 1.
THUITOBBIE TECTOBBIE 3a1aHHA
(paszoen 5.1.);
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OLIEHHBATh MaTepuajbHble, | IPHMEPHBIC TEMBI 3CCE
SKONOTMYECKUE  ymepObl | | (pasden 5.2);

YILepOB JUIS 310POBbs U KU3HH | TMTIOBbIE OLCHOYHbIE MaTEpHaIbl K
9K3aMeny (pazden 5.3.1; 5.3.2.;

YeJI0BEKA.

5.3.3.)
Baaners: TunoBble OLIEHOYHBIE MATEPHAIIBI
IIPEBEHTUBHBIMU Merogamu | AL yCTHOTO opoca (pazoen 5.1.
3QIUTHI HaCEICHMS y | THIIOBBIE TECTOBBIE 3aJaHUS

(pazoen 5.1.);
MPUMEPHBIE TEMBI 3CCE
(pazoen 5.2);

nepcoHaja;, METoAaMH OLCHKHU
Pa3IMIHbIX BUI0B yu[ep60B,
MUHUMH3AlAN - 1 HHKBHUI[aHHH TUIIOBBIC OUCHOYHBIC MAaTCpHAJIbl K
HEraTuBHBIX IIOCICACTBHUU JISA 3K3aMEHY (paa()eﬂ 531:532.:
YCJIOBCKaA U 0pr>1<alome171 Cpeabl 5.3.3.)

Takum 00pa3omM, BBHITIOJHEHHWE THIOBBIX 3aJaHHi, TPEACTABICHHBIX B pasuene S
«OLeHOYHbIE MaTepuangbl ISl TEKyLIero M pyOekHOro KOHTPOJISI YCHEBAEMOCTH H
MPOMEXYTOUYHOW aTTECTAl[MM» TO3BOJHUT OOECHEYHTh CHOCOOHOCTh HCIOJIB30BAaTh CHCTEMY
CbYH)IaMeHTaJ'IBHI)IX XUMHYECKUX TOHATHH Ipru MPOBEACHHU XHUMHUUYCCKOTO OKCIICPUMEHTA C
HCIIOJIb30BAHUEM OCHOBHBIX AHAJIUTHUYCCKUX METOJ0OB C CO6J'IIO)IGHI/I€M HOPM TCXHUKHU
6e30macHOCTH W Oe30macHOro oOpallleHusi ¢ XMMHYECKMMH MaTepuaiaMH, a TakKe aHalu3y
MOJIy9YEHHBIX PE3yIbTaTOB

7 Y4eOHO-MeTOAMUYeCKOe oOecredeHrne TUCHUIIMHBI (MOLYJIs1).
7.1. OcHOoBHas1 qUTEpaTypa

1. Pocun U.B., Tomuna JI.JI. O6mias u Heopranudeckas xumusi. CoBpeMeHHbIN Kypc. YueO.
nocobue s 6akanaBpos u cneruamctoB.M.: KHOPYC. -2012. 1338c.
2. TpetbsakoB F0.J1. Heoprannueckas xumus. B 3-x T. M.: «Axkanemus», 2004. T. 1- 240c, T.2. -
368c.
3. AxmeroB H.C. O6mas n neoprannyeckas xumus. M.: BIII, 2004. 743c.
4. KopxkykoB M.H. O6mas u Heoprannveckas xumus.-M.: UHDOPA.2004.-512c.
S.1paiiep /., Otkune I1. Heoprannueckas xumus. B 2-x T. 2004. T.1.-679¢, T.2.-486c..
6.Koukapos JK.A. Heopranuueckast XumMusi B ypaBHEHUSIX peakiuii. YueOHoe mocodue
«Jomymeno YMO mno ki1accuyeckoMy YHUBEPCUTETCKOMY 00pa30BaHUIO» Ui CTYIEHTOB.
N3n-Bo « ®EHUKCy», PoctoB —Ha Jlony, 2017 r. 350c.

7.2. JlonosiHMTEIbHAS JIUTEpaTypa

7. I'muaka H.JL O6mas xumust. YueOHUK 11 6akanaBpoB.—M.: IOPAﬁT, 2012. —898c.

7.3. Ilepuoauyeckue U3TaHus
8. XypHan HeopraHuuecKoi XuMUu
9.XKypnan Xumusi. Metouka npenoaaBaHus XMMHH
10.Xypnan Xumus B mKoJse
11. Koukapos JX.A. [IpOTOHHO-MOHHBII METO/ COCTABIEHUS YPABHEHUM OKUCIUTEIBHO-
BOCCTaHOBMTENbHBIX peakiuil. XKXypu. Xumus/ Meroauka npenonaBanus . 2005. Ne7. C.48-50
12. Koukapos JK.A. YpaBHEHMsI OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:
Metoa MpoTOHHO-KUCIOpoAHOTo OanaHca u kinaccudukanus OBP// Hayu-meron. XKypH.
«Xumug B [kone», 2007, Ne9. C.44-47.
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13.Kouxkapos JXX.A. @opMupoBaHue 3HaHUN O pEaKIUsIX HOHHOTO 0OMEHA B BOJHBIX pacTBOpax
/I Kypu.Xumus B lllkone. 2005, Ne10. C.16-22.
14.Koukapos X.A. Peakiuu noHHOro oOMeHa B BOJHBIX pacTBopax // Hayd.-meTo. *KypH.
«Xumus B mkose» 2007 r. Ne2. C. 35-37.
15. KoukapoB XK. A. Knaccudukaius OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKIINI B
HEOPraHU4ecKoi XuMuu. MaTtepuanbsl MeXITyHapOAHOH Hayd-TipaK. KoH(]. «IHOBalMOHHEIE
TEXHOJIOTUH B IPOU3BOJICTBE, HAyKe U 00pazoBaHum» I'po3uslii, 2010 1. c. 35-40

7.4. UnTepHeT-pecypchl
1. KoMIuIeKT OMOpHBIX CXeM-KOHCIIEKTOB 110 TeMaM: 3JICKTPOIUTHYECKAS TUCCOIUAITHS;
KHCJIOTBI, OCHOBaHUSI, aM()OTEpPHBIE THIPOKCUIBI, COJIM KaK 3JIEKTPOJIUTHI; PEAKIIUH HOHHOTO
obmena http://dissociation.nm.ru/
2.Kputepun npoTeKaHusi OKUCINTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHA: METOIIUECKast
paspaboTka /i mpenoaaBaresneit xumun http://som.fio.ru/item.aspid=10004859
3.Anumanuu no xumuH http://som.fio.ru/items.aspid=10001380
4.IlonyasipHasi 6M0IMOTEKA XUMHYECKHX 3J1eMeHTOB .VIcTopust OTKpbITUS, PU3NUECKUE
cBOMcCTBa 2eMeHTOB .http://www.n-t.org/ri/ps
5.00yuaromasi SHUMKJIONeAUsi: XuMus . TeopeTrnueckre OCHOBBI 00IIel, HEOPTraHUIECKON 1
OpPraHU4eCcKO¥ XHMHHU, TECTHI, CIIPABOYHBIE MaTEPHAIIBI.
http://www.informika.ru/text/database/chemy/START.html
6.becniaTHbI Kypc XMMHH .DJIEKTPOHHBIN yueOHUK M0 00IIel U HEOPraHUYECKOW XUMUHU:
TEOPETHUYECKUE OCHOBBI, OOJIBIIIOE KOJUYECTBO 33724 C PEHICHUSIMH, CIIPAaBOYHBIE MaTEPHaIIbI,
JOMAaITHUE 3a/IaHUs, PEKOMEHIAINH K SK3aMEHaM.
http://www.anriintern.com/chemistry/intro.shtml
7.0TKpbITast XuMHs. Y4eOHOE TocoOre 1Mo XUMHH, coeprKaIiee 0a30BbI U TOTIOTHUTEIbHBIN
MaTepua, WUTIOCTPAIluH, CIIPAaBOYHbIE TaOJIULIbL, pa300p pelIeHU TUTIOBBIX 3a/1a4, 3aJaHUs IS
camocTosTeNbHOU paboThl. http://www.college.ru/chemistry/course/design/index.htm
8.00mas u HeopraHnyeckasi XumMus: 4actb 1 .Marepuansl 1o oOI1ell XUMHH : OCHOBHBIE
MOHATHS XUMUH, CTPOCHUE aTOMa, XUMUYecKasi CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
9.001mas 1 HeOpraHu4yecKasi XUMHS: 4acThb 2 .MaTepuasibl 0 HEOPraHUYECKON XUMUU
OCHOBHBIE KJIACChl HEOPTraHMYECKUX COEIMHEHHIA, X CBOMCTBA U CLIOCOOBI OTyUYCHHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
10.UHTepecHbIe ONBITHI 0 XMMHUHU .MeTOIMKY POBECHHS HEKOTOPBIX APPEKTHBIX
JEMOHCTPAIIMOHHBIX OMBITOB. http://kvaziplazmoid.narod.ru/praktika/
11.1IporpammHoe obecnieyeHne MO0 XUMUM . AHHOTUPOBAHHBIE CCHUIKU Ha CYIIECTBYIOLINE
MporpaMMHbIe pecypcebl o xumuu. http://chemicsoft.chat.ru/
12.XumMus xaabKoreHoB.YueOHOe TOcOOHe M0 HEOPraHMIeCKONW XUMUU.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
13.XuMuYecKuii 7eMOHCTPANMOHHBIN IKCIIEPUMEHT: OAHK JaHHBIX. TemaTuyeckas
KOJUIEKIIMSI CCHUIOK Ha OPUTMHAJbHbIC )KYpHAIbHBIE CTATHH U KHUTH.
http://www.urc.ac.ru:8002/Universities/ CSPI/chem/Home.html
14. Heoprannueckas xumusi. Buneoonsitel B Enunoit komnekuun LIOP http://school-
collection.edu.ru/collection/chemistry/
15. OcHOBBI XUMUM: ANEKTPOHHBINA yueOHUK .http://www.hemi.nsu.ru
16. DnexkTpoHHast 6MOIMOTEKa YUeOHBIX MaTepHaloB 10 XMMUHU Ha rnoprasie Chemnet
http://www.chem.msu.su/ras/elibrary/
17. WebElements: onnaiiH-clipaBOYHUK XUMHUYECKUX 31eMeHTOB .http://webelements.narod.ru
19. Knaccuduxanus xumudeckux peakuuid. http://classchem.narod.ru
20. Kypc xuMuu Ha cepBepe OecriiaTHOTO TMCTAHIIMOHHOTO 00pa30BaHuUs
http://www.anriintern.com/chemistry/
21. Ilepuoanueckuii 3akon .M. MenneneeBa u ctpoenue aroma. http://mendeleev.jino-net.ru
22. IlonynapHast OMOIMOTEKa XUMUUYECKUX 3JIeMEHTOB .http://n-t.ru/ri/ps/



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
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html
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23. Unrepuert pecypcesl: http://www. xumuk. ru/

7.5.MeToanyeckune yKasaHus K Ja00paTOPHBIM 3aHATHAM

1.Koukapos XK.A. , Kapos A.A.JlabopaTtopHbie pabOTHI 10 001l U HEOPTAHUYECKON XUMHUH. —
KBI'Y, Hanpuuk, 2010 1, 124c
2.Kspos A.A.,Koukapos JK.A. JlaboparopHslil npakTukyMm 1o odmeit xumuu. W3n. KbI'Y,
Hanpuuk, 2008 r. 70c.
3.Kouxkapos XK.A. JlabopaTopusiit mpaktukym. Yacte 1. O6muii kypc xumun. Hanbuuk, 2004r.
33c.
4.Koukapos JK.A. JlabopaTophslii mpaktukyM. Yacte 2. Heopran. Xumus. Hanpuuk, 2004r, 36¢.
5.Koukapos XK. A. JIaboparopuslii npaktukyMm. O6mas xumust . Hanpuuk, 2002r. 50c.
6. Koukapos XK.A., YepkecoB b.X. P-anements! VIA-rpynmns! [leproauueckoit cucreMbl
J.N.Mennenee, KbI'Y, Hanpuuk, 2005 r ,46c.
7. Koukapos K.A., UepkecoB b.X. P-anements! VIIA-rpymnms! [lepuoanueckoit CHCTEMBI
J.N.Menneneesa KbI'Y, Hanpunk, 2006 T, 35c.
8. Koukapos XK. A.Peakinu noHHoro oomMeHa B BOAHBIX pactBopax. Hanpuuk, KBI'Y, 2005, 60c.
9. Koukapos K. A.Peakiiuy KMCIIOT 1 OCHOBaHHWW B HEOPTAHMYECKOW XUMUH € TO3ULIUN TEOPHUH
bpencrena —Jloypu. KBI'Y, Hanpuuk, 2006, .50c.
10. Koukapos JK.A. DneKTposm3 pacCTBOPOB U PACILIABOB COJIEH U OKUCIUTEIBHO -
BoccTaHoBUTeNbHBIE peakunu. KBI'Y, Hanbuuk, 2010 r. 46¢.
11. Koukapos XK. A., Kapos XK.A. Meroanueckne yka3aHus 110 COCTaBJIeHHUIO ypaBHeHH OBP
Hanpuuk, 1998, 50c.
12. KapoB A.A. , Koukapos X.A. Obmias u Heopranudeckast xumusi. MeT. ykazanus. V3.
KBbI'Y, Hanmpunk, 2011 r. 55c.

13. Ccoepemennvle npogheccuonanvnovle 6azvl OAHHBIX:

Nen/m | HaumeHoB Kpartkas xapakrepucTuka Appec caiita YcioBus
aHue AaocTyna
3J1eKTPOH
HOT0
pecypca
1. 3B PI'b | DnexrponHsle Bepcun 885898 momubix http://www.di | ABTOpH30BaHHBII
TEKCTOB JMCCEPTAIM 1 aBTOpe(epaToB U3 ss.rsl.ru JOCTYTI U3
(onna Poccuiickoii rocynapcTBeHHOM OoubmMoTeKkn
OubIMoTeKN (k. 112-113)
2. «Web of | ABTopuTeTHas MmomMTEMaTHIECKAs http://www.isi Hocrym no 1P-
Science» | pedeparuBHo-OnOIHOrpaduIecKas u knowledge.co anpecam KBI'Y
(WOS) HayKoMeTpuuecKkas 0a3a JaHHBIX, B KOTOPOI m/
HWHACKCUPYIOTCS 0KoJ10 12,5 ThI€. )XypHAJIOB
3. Sciverse PedeparuBnas u ananuTHgeckas 6aza Hocrym mo IP-
Scopus |DaHHBIX, comepKamas http://www.sc agpecam KbI'Y
H3JaTENBCT 21.000 peneH3upyeMbIX AKypHAJIOB; opus.com
Ba 100.000 xaur; 370 KHWKHBIN cepuit
«Onb3eBUp | (IIPOAOIKAIOIIMXCS U3JAHHI);
. Hayka n 6,8 MJIH. JIOKIa/I0B U3 TPY/IOB

TEXHOIOTU | KOH(DepeHIIHi
n»

4. Hayunas | DnekTpoHHas OMOIMOTEKa HAyIHBIX http://elibrary. | IlomHbIit OCTYM
JJIEKTPOH | IyONUKAIWi - TOJTHOTEKCTOBBIE BEPCUH ru
Hast okoio 4000 mHOCTpaHHBIX 1 3900

0M0JIMOTe | OTEUECTBEHHBIX HAYYHBIX KypHAJIOB,

ka (HOBb | pedepats! nmyonukammii 20 TBICSY )KypHAIIOB, a
PO®U) | Taroke onmcanus 1,5 MITH. 3apyOeXHBIX U

POCCHIICKHX IUCCEPTALUN.

2800 poccuiickux *KypHaJOB Ha
0e3B03Me3THOM OCHOBE

5. ba3za HanmonansHast vHGOPMAITMOHHO- http://elibrary. | ABTOpH30BaHHEII

JAHHBIX | aHAJTMTHYECKAs CHCTEMA, AKKYM YIHPYIOIast ru JTOCTYTI.



http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
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Science Ooree 6 MUJUTMOHOB MyOJIMKAIIMA POCCUUCKHX [To3BonsteT
Index ABTOPOB, a TAKXKE MHPOPMAIIHIO 00 UX JIOTIOJTHATD U
(PUHIL) | mutupoBanuu u3 6omee 4500 poccuiickux YTOYHSTH
JKYpPHAJIOB. CBEJICHUS O
TyOIMKALIMX
yuensix KbI'Y,
HMEIOIINXCS B
PUHI]
6. | Haunuonan | OObearHEHHBIH SIEKTPOHHBIH KaTaior https://H36.pd Hocrym ¢
bHas (hOHTOB POCCUICKUX OMOIMOTEK, COMEPIKATIHIA 3JIEKTPOHHOT O
3J1eKTpoH | 4 331 542 3neKTpOHHBIX JOKYMEHTOB YUTAJILHOTO 3aJia
Hasl 00pa3oBaTEIFHOTO M HAYYHOTO XapaKTepa 1o OubMMoTeKH
O0MOJIMOTEe | Pa3UYHBIM OTpPACsM 3HAHUIN KbI'Y
ka PI'b

Memoouueckue pekomenoayuu no u3yueHulo OUCUUNIUNBL « Ynpaenenue puckamu
Qunancosvlx akmueoe» ona odyuaroujuxcs

enms kypca «YmpaBieHHE pHCKaMU (PUHAHCOBBIX aAKTHBOB» - IMOATOTOBKA
oOyuaronuxcs, OONaJaloNMX 3HAHUSMH B OO0JIaCTH OLEHKM pPHCKA, YIPaBJICHUS PUCKAMH
(hMHAHCOBBIX aKTUBOB, BEIOOPA A((HEKTHUBHBIX YIPABICHYSCKUX PEIICHUN, KPUTHIYCCKOW OIIEHKH
BApUAHTOB YIPaBJICHUECKUX PEIICHH, pacueTa pUCKOB U BO3MOKHBIX MOCIIEACTBUIMA

[Ipucrynas Kk M3y4eHUIO NUCLUIUIMHBI, OoOydarouieMycs HEOO0XOJAMMO O3HAKOMHUTHCS C
TEeMAaTHYECKUM TUTAHOM 3aHSTHH, CIIMCKOM PEKOMEHI0OBAHHOUW y4yeOHOU muTeparypbl. Ciemyer
VSICHUTH TI0CJIEIOBATEIbHOCTh BBITIOJHEHUS! MHAWBHUIYaJbHBIX Y4eOHBIX 3aJaHHil, 3aHECTH B
CBOIO palouyro TeTpagb TeMbl U CPOKM IPOBEACHUS CEMHUHApPOB, HAIMMCAaHUS Y4YEOHBIX H
TBOpUeckux pador. Ilpu u3yuyeHUM IUCHUIUIMHBI OOYyYaroIHecs BBIMOJHAIOT CJeaylolne
3a/laHus: U3y4aloT PEeKOMEHJOBAHHYIO Y4eOHYIO0 U HAYUHYIO JINTEPATypy; MUIIYT KOHTPOJIbHBIE
paboThl, TOTOBAT JOKJIaIbl U COOOIIEHUS K MPAKTHUECKUM 3aHSATHUSM; BBIOJIHSIOT
CaMOCTOSITENIbHbIE TBOPYECKHE PadOThI, YYaCTBYIOT B BBINOJHEHUU MPAKTUYECKUX 3aJaHHi.
VYpoBeHb U ri1yOMHA YCBOCHUS AUCLUMILTUHBI 3aBUCAT OT aKTUBHOM M CUCTEMaTUYeCKO paboThI
Ha JIGKIMSX, MW3YYCHHUS PEKOMEHJIOBAHHOW JIMTEpaTypbl, BBIIIOJHEHUS KOHTPOJBHBIX
MMMCbMEHHBIX 33IaHUN

Kypc u3yuaercs Ha JNeKIusaX, ceMUHapax, MPU CaAMOCTOSTENIbHON W MHIUBUAYAIbHOU
pabore oOyuaromuxcs. OOywaromwuiics s TOJHOTO OCBOCHHS MaTepuana JOJDKeH He
MPOIyCKaTh 3aHATHUS M AKTUBHO y4acTBOBaTh B yueOHOM Iporecce. JIeKuu BKIIOYAIOT BCe
TEMbl U OCHOBHBIE BOMIPOCHl TEOPHUH U TPAKTUKH cTpaxoBaHus. [lns MakcuManbHOU
3GGEeKTUBHOCTH W3Y4YeHHS HEOOXOJMMO TIOCTOSIHHO BECTH KOHCIEKT JIeKIUH, 3HaTh
PEKOMEHAYEMYIO TpEernoaBaTelieM JIMTEPaTypy, MO3BOJIAIONLYIO TOTOJHUTh 3HAHUS U JIy4Ile
MOATOTOBUTHCS K CEMUHAPCKUM 3aHSITUSM.

B cootBerctBUM ¢ Y4eOHBIM IIJJAHOM HAa KaXAYI0 TEMY BBIIEICHO HEOOXOIuMOoe
KOJIMYECTBO YaCOB MPAKTUYECKUX 3aHATHI, KOTOPBIE MMPOBOJSATCS B COOTBETCTBUU C BOIIPOCAMH,
PEKOMEHJIOBAaHHBIMH K U3YYEHHUIO 10 ompeAeleHHbIM TeMmaM. OOydJaromuecs TOJKHBI
PETYISIPHO TOTOBUTHCA K CEMHUHAPCKUM 3aHATHUSIM M Y4acTBOBATh B 00CYXJIeHUU BOmpocos. [Ipu
MOATOTOBKE K 3aHATHSM CJIEIyeT PYKOBOJCTBOBATHCS KOHCIEKTOM JICKIIHMM M PEKOMEHIOBaHHON
mutepatypoil. Temaruueckuil MaaH AUCHUIIINHBI, y4€OHO-METOINYECKUE MATEpPHAIIbl, a TaKXKe
CIHUCOK peKOMEHOBAHHOW TUTEepaTyphl IPUBEACHBI B paboueii mporpamme

B xome wu3yueHMS NUCHUIUIMHBI OOYYAIOMIMICS HMMEET BO3MOXKHOCTH IOATOTOBUTH
pedepar mo BeIOpaHHOM U3 MpeanoxkeHHoro B Paboueli nporpamMe crricka Teme. BeicTymienue
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C JOKIamoM mo pedepaTy B Ipymme TPOBOAUTCS B (GOpMe MPE3EHTAIMH C UCIOIb30BAHUEM
MYJIbTUMEAUNHON TEXHUKHU.
Memoouueckue pekomenoayuu npu pabome HaA0 KOHCHEKMOM 80 6PEMA NPOBEOCHUS JIEKUUU

B mpomecce NEKIMOHHBIX 3aHATHH I€1€COO0PAa3HO KOHCHEKTHPOBATH  Y4EOHBIi
Matepuai. JlJis 3TOTo UCIOJIB3YIOTCS OOIINE U YTBEPIUBIIUECS B MPAKTUKE TIPABHIIA, U IPHEMBI
KOHCITEKTUPOBAHHUS JICKLIMI:

KoHcrniektupoBanue JIEKIHUM BEIETCS B CIELUAIbHO OTBEICHHOW JIA 3TOr0 TETPaiH,
KaXIbIl JINCT KOTOPOM JOJDKEH HMETh TIOJiA, Ha KOTOPBIX JIEJAKOTCS IIOMETKH U3
PEKOMEHIOBAHHOM JUTEPATYPhl, JONOJHSIOIMIME MaTepUal MPOCIYIIAHHON JIEKIHMH, a TaKXKe
MO TYEPKHUBAIOIIHE OCOOYIO BaXKHOCTh TEX UM MHBIX TEOPETUUECKHUX MOJIOKEHUH.

[enecoobpa3Ho 3anmUCHIBATh TEMY U IUIAH JIEKIHH, PEKOMEHAYEMYIO JTUTEPATypy K TEME.
3anucu pas3fesioB JICKIMU JODKHBI UMETh 3arojIOBKH, IMOJ3aroJIOBKH, KpacHble CTpoku. Jliis
BBIJICJICHHS PA3/IEI0B, BEIBOJOB, ONPEICICHHUN, OCHOBHBIX UJEH MOMXHO MCIIOJIb30BaTh I[BETHHIC
KapaHJau 1 GIoMacTepsl.

HasBaHHbIe B JIEKITUHM CCHUIKH HA TIEPBOMCTOYHUKH HA/I0 MOMETUTH Ha TMOJISIX, YTOOBI TIPH
CaMOCTOSITEIbHOW paboTe HaWTH W BNOHCATh HMX. B KOHCHEKTE JOCIOBHO 3alMCHIBAIOTCS
oTpenesieHUs] MOHATUM, KaTeropuid W 3akoHOB. OCTallbHOE NOJDKHO OBITh 3alMCaHO CBOMUMU
CIIOBaMH.

Kaxxmomy crymeHTty HeoO0XoauMo BbIpaOOTaTh MW HWCIOJIB30BaTh  JOMYCTHMBIC
COKpaIIeHus: HanboJee pacpoCTPAHCHHBIX TEPMHHOB U MIOHATHH.

Memoouueckue pekomenoayuu no nOO20MOEKe K RPAKMU4eCKUM 3aHAMUAM

[IpakTnueckue (ceMUHApCKHe) 3aHATHS — COCTaBHas dYacTb Y4eOHOTO Tmpolecca,
rpynmnoBas ¢opMa 3aHATUNH TpPU aKTUBHOM Y4YacTUU CTyAeHTOB. [IpakTuyeckue 3aHATHS
CIOCOOCTBYIOT YIIIyOJIEHHOMY H3YUYCHHMIO HauOoJee CIOXKHBIX MpoOJieM HAyKH H CIyXaT
OCHOBHOM (HOpPMOM TOJBECHUS HMTOTOB CaMOCTOSTENBHOUW paboThl oOydaromuxcs. Llensio
MPAKTUYECKUX 3aHATHM sBIsETCS YriyOJeHHe W 3aKpeIuileHHe TEOPETUYECKUX 3HaHUH,
MOJIy4YE€HHBIX 00YyUYalOIIMMUCS Ha JIEKIHUAX U B IPOIIECCEe CAMOCTOATEIBHOIO U3Y4YeHUs Y4eOHOTrOo
Marepuana, a, ClieoBaTelbHO, ((GOPMHUPOBAHKE Y HUX ONpPEAETICHHBIX YMEHHUI 1 HaBBIKOB.

B Xozme moAroToBKM K CEMHHAPCKOMY 3aHSITHIO HEOOXOIMMO MPOYUTATh KOHCIIEKT
JIEKIUU, U3YyYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMUTHCA C JOTIOJHHUTEIBHOW JHUTEpaTypoH,
BBITIOJIHUTh ~ BBIJAHHBIC IIpErojiaBaTeleM IMpakTHdeckue 3amaHus. llpm osToM  yuecThb
pEeKOMEHJalUK TpernojaBaTens U TpeOoBaHUs mporpammbl. JlopaOaThiBaThb CBOW KOHCIHEKT
JIEKIMH, JieTiasi B HEM COOTBETCTBYIOIINE 3aMIUCH U3 JTUTEPATYPHI.

XKenarenbHO TmNpH MOATOTOBKE K MPAKTUYECKUM  3aHATHSAM 1O  JAUCLHUIUIIMHE
OJIHOBPEMEHHO HCII0JIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPHIBAIOIINX 33 JaHHbIE BOTIPOCHI.

Ha mnpaktuyeckux 3aHATHSIX OOydYarolIuecss ydarcs TpaMOTHO H3jlaraTb HPOOJIEMBI,
CBOOOJHO BBICKA3bIBATh CBOU MBICIH U CYXKJCHHS, pACCMATPUBAIOT CUTYyallUHU, CIOCOOCTBYIOIIHE
pa3BuTHIO TIpodecCHoHanbHONW KommeTeHTHocTH. ClieyeT MMeTh B BUIY, YTO MOJTrOTOBKA K
MPAKTUYECKOMY 3aHITHIO 3aBUCUT OT (OpMBI, MecTa MPOBEICHHS CEMHHAapa, KOHKPETHBIX
3aJlaHu# U TOpYy4YeHH. TO MOXKET OBITh HallMCaHUE J0KIa/Aa, 3cce, pedepara (¢ MoCIeayOIIM
UX 00CYX/IeHHEM ), KOJUIOKBHYM.

Memoouueckue pekomenoayuu no OP2aHU3IAUUN CAMOCM OAMETbHOU PAOOM bl

CamocrosarensHas pabota (mo B.M. Jlanro «camMOCTOSTENbHBIM — YENOBEK, UMEIOIIHA
CBOM TBEpbIE YOSIKICHUS») OCYIIECTBIISIETCS MpU BeeX popmax oOyueHus: OUHOM 1 3a04HOM.

CamocTosaTenbHas paboTa OOYdYalOIIUXCS - CHOCOO AaKTHUBHOTO, IIEJICHANPaBICHHOTO
MPUOOpPETEHUsI CTYIEHTOM HOBBIX ISl HETO 3HAHUN M yMEHUH 0e3 HemOCPEeICTBEHHOTO y4acTHs
B 3TOM TIpoliecca mpenoaasareneil. [loBbIieHre polii caMOCTOSATENBHON PaboThl 00yJarOLUXCSI
MIPY MPOBEICHUH PA3IUYHBIX BUIOB YIEOHBIX 3aHATUN MPEAINOJIaraer:

— ONTUMHU3ALHIO METOJIOB OOY4YeHHs, BHEJpEHHWE B Y4eOHBIM MPOILECC HOBBIX
TEXHOJIOTHI 00y4eHUs, TOBBIIIAIOIIUX MPOU3BOJAUTEILHOCTh TPYAa MPernoaBaTeis, akTHBHOE
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UCIIOJIb30BaHUE MH()OPMALIMOHHBIX TEXHOJOIHUH, IO3BOJIAIOIINX 00yJaromeMycs B yJ00HOe s
HEro BpeMs 0CBaMBaTh y4yeOHBIN MaTepUal;

—  IIHMPOKOE BHEIPEHHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOJMKH MPOBEACHUS MPAKTUK U HAYYHO-UCCIIEA0BATENbCKOM
paboThl 00y4aromuxcs, MOCKOJBKY MMEHHO STH BUABI y4eOHOU paboThI B MEPBYIO O4YEpenb
TOTOBST OOYJaIONIUXCSl K CAMOCTOSATEIIEHOMY BBITIOJTHEHHIO MTPO(HECCHOHATBHBIX 3a/1a4;

—  MOJIEPHM3ALMIO0 CUCTEMbl KYPCOBOI'O U JUIUIOMHOTO IPOEKTUPOBAHUS, KOTOpas
JI0J’KHA MOBBIIIATE POJIb CTYAEHTA B I0A00pE MaTepuaa, IOMCKe IyTeil pelieHus 3a1a4.

CamocrositenpbHas paboTa NTPHUBOAUT CTYJACHTa K IIOJYYCHHIO HOBOTO 3HAHUS,
VIOPSIIOYEHUI0 W YIUIYOJNGHHWI0O  MMEIOUIMXCS  3HAaHWH, (QOPMHUPOBAaHMIO y  HEro
podeccroHaIbHBIX HAaBBIKOB U yMEHUN. CaMocCTOsATeNbHAsI pab0oTa BBITOJIHSET psi QYHKIUI:

—  pa3BUBAIOLIYIO;

—  MHPOPMAIMOHHO-00yYaroIyIo;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIEe0BATEIbCKYIO.

B pamkax Kypca BBIOJIHSIFOTCS CIEAYIOIINE BUIbI CAMOCTOSITEIbHONU paboThI:

1. TlpopaboTka yueOHOTO Marepuana (MO KOHCIEKTaM, Y4YeOHOM W HaydHOU
JIuTepaType);

2. BelnonHeHne pasHOYPOBHEBBIX 3a/1a4 U 33/1aHNN;

3. Pabota c Tectamu 1 BOIpocamu JjIsl CAMOIIPOBEPKHU;

4. BrInoaHEHNE UTOTOBOW KOHTPOJIHHOM PaOOTHI.

CryneHTaM peKOMEHIyeTCsl C CaMOro Hadaaa OCBOCHMsI Kypca paboTaTh ¢ JINTEpaTypoi U
Ipe/UlaraéMbIMU 33JaHUSAMU B (hopMe MOATOTOBKHM K OUEPEIHOMY ayAUTOPHOMY 3aHATHIO. [Ipn
3TOM aKTYyaJU3UPYIOTCSl MMEIOLIMECS 3HAHUS, a TaKKe co3jaercd 0as3a Uil yCBOCHMsI HOBOTO
MaTepHaia, BOSHUMKAIOT BOIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIY4aeT B ayJUTOPHUH.

Heo0xoauMo OTMETHUTh, YTO HEKOTODPBIE 3aJaHUs A CAaMOCTOSATENbHOW paloThl IO
KypCy UMEIOT onpezeneHHyo cnenuduky. [Ipu ocBoeHnn Kypca CTYIEHT MOXKET MOJIb30BaThCS
OubIMOTEKON By3a, KOTOpas B IOJHOW Mepe olecredeHa COOTBETCTBYIOILEH JHMTEpaTypoil.
3HAYUTENBHYIO IIOMOIIb B NIOATOTOBKE K OYEPEIHOMY 3aHATHIO MOKET OKa3aThb MMEIOUIUICS B
y4eOHO-METOANYECKOM KOMITJIEKCE KPaTKHI KOHCIEKT JeKIMid. OH ke MOXKET UCIOJIb30BaThCs U
IUISL 3aKpeIIeHHs OJy4eHHOTo B ayquTopuu Matepuana. CaMmocTosTelbHas padoTa CTYAEHTOB
IIPEeJyCMOTpeHa Y4eOHbIM IIJJAHOM M BBIIOJHAETCS B 00sA3aTeNbHOM HOpsAKe. 3aJaHus
IIPEIIOKEHBI 110 KAKIOW U3y4aeMOM TeMe M MOTYT I'OTOBUTBHCS MHIUBUIYAJIBHO WIH B TPYIIIE.
IIo HeoOXOAMMOCTH CTYAEHT MOXET oOpamaTbcs 3a KOHCYJIbTallMed K IpernojaBaTelto.
BrinosiHenue 3agannii KOHTPOJIMPYETCS U OLIEHUBAETCS IIPENOgaBaTelIeM.

JUig yCHEemHOro CcaMOCTOSITEJIBHOTO HW3Y4EHHUs MaTepuanga CEroAHs HCHOJb3YHTCS
pa3nuyHbIe CpecTBA OOy4eHMsI, CPEeu KOTOPBIX 0CO00€ MECTO 3aHUMArOT MH(POpPMAalMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS W HAIPABICHHOCTU: JIEKTPOHHbIE YUEOHMKH M KYpChl JIEKIHH,
0a3bl TECTOBBIX 33aJaHUU U 3a/1a4. DJIEKTPOHHBIN y4eOHHMK MpPEACTaBIseT COOON MporpaMmMHOE
CPEICTBO, MO3BOJIAIONIEE MPEACTABUTD IS U3YUEHUSI TEOPETUYECKUM MaTepuall, OpraHu30BaTh
anpoOupoBaHKEe, TPEHAXK M CaMOCTOATENBbHYIO TBOPUYECKYIO paboTy, OMOraroliee CTyJIeHTaM U
IIPETIOIAaBATEN0 OLEHUTh YPOBEHb 3HAHMM B ONPEICIECHHON TEMAaTHKe, a TaKXKe CoJepiKallee
HEOO0X0/IUMYIO CIIPaBOYHYIO HMH(pOpMAIHIO. DJIEKTPOHHBIH y4eOHHMK MOXKET WHTETPUpPOBaTh B
ce0e BO3MOXXHOCTH PAa3IUYHBIX MEAAarOrMYecKMX MPOTPaMMHBIX CpEACTB: OO0YydaroUIuX
Iporpamm, CIpaBOYHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOTPAMM.

Jlist ycrienrHOW OpraHu3alMyd CaMOCTOSITEIbHON paboThl Bce akTHBHEE MPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTebHbIE Pecypchl B ceTH MHTEpHEeT: CHUCTEMBbl TECTUPOBAHHS IO
pa3nUyHBIM  00JacTAM, BHUPTYaJIbHBIE JIEKLIWH, Ja0opaTOpuM, MPH STOM IOJIB30BATEIIO
JOCTaTOYHO MMETh KOMIIBIOTEp M MOJKIIOUeHHe K MHTepHeTy ais Toro, 4TtoObl CBS3aThCs C
IIPENOIaBaTENEM, pEIIaTh BEIUMCIUTEIbHBIE 337aUd U N0JIyyaTh 3HaHMs. Vcnonb3oBaHue cereit
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YCUIIUBAET POJIb CAaMOCTOSTEIBHONH PAa0OTHI CTYACHTAa M IO3BOJSET KapIUHAIBHBIM 00pazoM
W3MEHUTh METOAUKY MpErnoJaBaHus.

CryzneHT MOJKET MOoJy4aTb BCE 3aJaHUSl U METOJMYECKHE YKa3aHUs 4Yepe3 CEepBEp, UYTO
JTACT €MY BO3MOKHOCTb IMPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOKHOCTH C HEOOXOAUMBIMHU JIJIsI
BBITIOJIHEHUST pa0oT Tpyno3arparamu. CTYICHT UMEET BO3MOXKHOCTH BBINOIHATH PaboTy 1oma
WK B ayIuTopud. bosbioe BocnuTaTeIbHOE M 00pa3oBaTeIbHOE 3HAUEHHE B CAMOCTOSITETIHHOM
y4eOHOM TpyJle CTYACHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO3OYXKAACT M TOIJICPKUBACT
BHUMAHUE M MHTEPEC, TMOBBIIAET AKTUBHOCTb MAaMATH W MBIIUJICHUS, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHAPYXUTh M YCTPAHUTh IOMYIIEHHBbIE OMMOKHM U HEAOCTATKH, OOBEKTUBHO
OTPENICTTUTh YPOBEHb CBOMX 3HAHUHM, NMpakTU4YecKuX yMmeHuil. Camoe JOCTYmHOE M IPOCTOE
CPEIICTBO CAaMOKOHTPOJIS ¢ MPUMEHEHHEM MH(POPMAIMOHHO-KOMMYHHKAIITMOHHBIX TEXHOJIOTHH -
3TO PSIJT TECTOB «ON-line», KOTOPBIE MO3BOJIAIOT B PEKUME PEaTbHOTO BPEMEHHU OTIPEICTUTh CBOM
YpPOBEHb BIAJCHHUS TPEAMETHHIM MAaTEPUAJIOM, BBISIBUTH CBOM OIMMOKKM ¥ TOJYyYUTH
PEKOMEHALINN IO CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nuTepatypy MOXHO pa3ienuTh Ha YYEOHHKH M Y4EOHbIE MOCOOMS, OPUTHHAIBHBIC
Hay4HbIE MOHOTpapUYECKUE UCTOYHUKH, HAyIHBIC MyOJUKAIIMH B MEPUOJUYECKON medatu. M3
HUX MOXHO BBIJICJUTh JIUTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), JOTOJTHUTEIBHYIO U
JTUTEpaTypy U yriayOJIeHHOTO U3YUYCHUSI TUCIIUTUINHEI.

N3yuenne NUCHUIUIMHBI ClEeAyeT HAYWHATH C Yy4eOHHKA, MOCKOJIBKY yU4EeOHHK — 3TO
KHUTAa, B KOTOPOW W3JI0)KEHBI OCHOBHI HAyYHBIX 3HAHUU M0 OMPEACICHHOMY MpEaMETy B
COOTBETCTBHUH C IEJSIMHU U 337]a9aMH 00y4eHHUS, YCTAaHOBJICHHBIMH MPOTPAMMOM.

[Ipu paborte c nureparypoil HEOOXOAMMO YUYUTBIBATH, YTO MMEIOTCS Pa3IUyYHbIE BUIbI
YTEHUSI, U KaXIbIH U3 HUX UCIOJIB3yeTCs Ha ONpeeNIeHHBIX 3Talax OCBOSHHS MaTepHaa.

IIpeosapumenbHoe YTeHNE HANPABIIEHO HA BBISBJICHHUE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U TOWUCK MX 3HAYECHUs B CIPABOYHOW JuTeparype. B dYacTHOCTH, MpU YTEHUHM YKA3aHHOM
JTUTEpaTyphl HEOOXO0IMMO TIOIPOOHEUIITM 00pa30M aHAIU3UPOBATH MMOHATHS.

Cke03HOe umeHue TpeAnoaraeT NpouYTeHUEe MaTepruaia OT Hadaia 10 KoHia. CKBO3HOE
YTeHHE JIUTEepPaTypbl M3 MPHUBEACHHOTO CIHCKAa JaeT BO3MOXHOCTh CTYICHTY C(POpPMHUPOBATH
CBOJI OCHOBHBIX MOHATHUH U3 M3y4aeMOl 001acTu U CBOOOIHO BIAJETh UMH.

Buibopounoe — Ha060pOT, UMEET LIETBIO0 MOUCK U OTOOP MaTepuana. B pamkax naHHOro
Kypca BRIOOpOYHOE YTEHHE, KaK CIIOCOO OCBOEHHS COJIEpKaHus Kypca, TOJKHO HMCIOJIb30BaThCs
IIPH MOATOTOBKE K MPAKTUYECKUM 3aHSATHUSM MO COOTBETCTBYIOLIUM pa3jesiaMm.

AHnanumuyeckoe umeHue — 3TO KPUTUYECKUIl pa300p TeKcTa ¢ MOCIEAYIOUIUM €ro
KoHcrekTupoBanueM. OCBOEHHUE yKa3aHHBIX MOHATHH Oyzaer Hauboisiee 3(h(PEKTHUBHBIM B TOM
cllydae, ecy IPH YTEHUU TEKCTOB CTYJEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOMPOCHL. YacTp u3
3THX BompocoB chopmynupoBana B ®OC B mepeune BOompocoB aisi codecenoBanus. [lepeueHn
3THX BOIMPOCOB OTPAHUYEH, IOATOMY BaXKHO HE TOJIBKO COJIEP:KaHKE BOIIPOCOB, HO CaM MPUHIUI
OCBOEHHUS JIUTEPATYPhI C TOMOIIIBIO BOIIPOCOB K TEKCTAM.

Henbto usyuaroujeco 4reHus SBISETCA IrIyOOKOE€ M BCECTOPOHHEE MOHMMAHUE y4yeOHOMH
uHpopmanuu. ECTh HECKOIBKO MPHEMOB U3YUYalOIEro YTCHHUS:

1. UreHnue mo anropuTMy mpeamnoJiaraet pazoueHue nHbopManuu Ha ONIOKU: Ha3BaHHUE,
aBTOp; MCTOYHHMK; OCHOBHAas HJes TeKcTa; (haKTHUUECKUH MaTepual; aHadu3 TEeKCTa IyTeM
COTIOCTaBJICHUS UMEIOLIUXCS TOUEK 3pEHUs TI0 pacCMaTpUBAEMbIM BOIIPOCaM; HOBHU3HA.

2. Ilpuem NOCTaHOBKHU BOMPOCOB K TEKCTY UMEET CIEAYIOIIUNA allTOPUTM:

—  MEAJIEHHO MPOYHUTATh TEKCT, CTAPasCh MOHATH CMBICI H3JI0KEHHOTO;
—  BBIJICTIUTH KJIFOUEBHIE CIIOBA B TEKCTE;
—  TocTapartbcs MOHATH OCHOBHBIE HJIEH, TIOJTEKCT M 00Ul 3aMbICET aBTOpa.

3. IlpueMm Te3upoBaHUS 3aKiIt04YaeTcs B (JOPMYTUPOBAHUU TE3MCOB B BHJIE TMOJIOKEHUH,
YTBEPKJACHUM, BEIBOJIOB.
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K »TtoMy MOXHO J00aBUTP W WHBIC TpPUEMBI: TpHEeM peQepupoBaHUs, TPHEM
KOMMEHTHUPOBAHHUS.

BaxkHo#l coctaBistomiel J1r000ro COJUAHOIO HAYYHOI'O W3JaHUSl SBISIETCS CIIMCOK
JTUTEPaTyphl, Ha KOTOPYIO CChlIaeTcss aBTop. [IpM BO3HMKHOBEHHMHM HHTEpEca K KaKOH-TO
oOCyKJmaeMoil B TEKCTe TMpoOJeMe Bceraa eCTh BO3MOXKHOCTh OOpaTHTBCS K  CIUCKY
OTHOCSIIEWCS K Hel auTeparypbl. B sTom ciydae Bcs mpoOrnema kak Obl pa30uBaercs Ha
COCTABIISIONINE YaCTH, KaXaas U3 KOTOPBIX MOXET M3y4aThCsl OTIACIBHO OT Apyrux. I[Ipu sTom
BKHO HE TEPSTHh U3 BUAA OOIIUH KOHTEKCT U HE TIOTPYKAThCS YPE3MEPHO B JACTAIH, IIOTOMY YTO
TaKuM 00pa3oM MOYKHO HE YBHJICTh TJIABHOTO.

[ToaroroBka K 2K3aMeHYy JOJDKHA MPOBOJUTHCS HA OCHOBE JICKIIMOHHOTO Marepuala,
MaTepuaga MPaKTHYECKUX 3aHATUH ¢ 00s3aTebHBIM OOpaIICHHEeM K OCHOBHBIM YUYeOHUKAM IT0
Kypcy. OTO TO3BOJUT UCKIIOUYNUTh OIMMOKKM B TIOHMMAaHUM MaTepuaia, OOJErdyur ero
OCMBICJICHHE, TIPOKOMMEHTHPYET MaTepral MHOTOYNCICHHBIMH TPUMEPaAMHU.

Memoouueckue pexomenoayuu no HARUCAHUIO pepepamos

Pedepar mnpencraBnser coOoil COKpalIeHHBIM Tepecka3d COJEpPKaHUS TEePBUYHOTO
JOKYMEHTa (WJIM €ro 4YacTH) C OCHOBHBIMH (DaKTHUECKUMH CBEIACHUSMH ¥ BBIBOJAMHU.
Hanucanme pedepara ucrnonpdyercs B ydeOHOM IIpoliecce By3a B LEISIX HpUOOpeTeHus
CTYACHTOM HeOo0X0AUMOHN MpodeccnOHaNbHON MOATOTOBKH, Pa3BUTHS YMEHHS M HaBBIKOB
CaMOCTOSITEJIBHOTO HAy4YHOT'O TOMCKA: M3YYEHHUs JUTEepaTypbl IO BBHIOpAaHHOM Teme, aHaiu3a
pPa3IMYHbIX HCTOYHUKOB M TOYEK 3peHHs, 000OILIeHUS MaTepuaya, BBIACIEHUS TJABHOTO,
¢dbopmynupoBaHus BBIBOJOB M T. 1. C momompio pedeparoB CTYAEHT INIyO)Ke MOCTHraeT
HauboJee CIOKHBIE MPOOJIEMbl Kypca, YUUTCA JaKOHHUYHO M3J1araThb CBOM MBICIH, MPaBUIBHO
obopmIIATh paboOTy, JOKJIAABIBATh PE3yJabTaThl cBoero Tpyda. Ilpomecc Hanmucanus pedepara
BKJIIOYAET: BHIOOP TEMbI; MOJAOOp HOPMATUBHBIX AaKTOB, CIEHUAIBHON JUTEpaTypbl W HHBIX
HMCTOYHUKOB, UX W3YYEHHUE; COCTABJICHUE IJIaHA; HAlIMCaHHe TeKcTa paboThl U ee 0PopMIICHHE;
yYCTHOE u3JioKeHue pedepara.

Pedeparsl numyrcs mo Hambojee akTyadbHbIM TeMaM. B HHUX Ha OCHOBE TIIATEIHHOIO
aHayiM3a U 0000IIEeHUsT HAyYHOTO0 MaTepuaja COMOCTABIISIIOTCS Pa3IMYHbIEe B3IJIAJbI aBTOPOB U
ompezensercss COOCTBEHHAs MO3ULMS CTYJIEHTa C M3JI0KEHHEM COOTBETCTBYIOIIUX apryMEHTOB.
Tembl pedepaToB JOIKHBI OXBAaThIBaTh M JUCKYCCHOHHBIE BONPOCHI Kypca. OHU HpHU3BaHbI
OTpaxkaTb MeEpelloBble Hay4yHbIe HieH, 0000UIaTh TEHICHIIMHU MPAKTHYECKON AeAaTeIbHOCTH,
YUUTBHIBAs MPU STOM HM3MEHEHHS B TEKYIIeM 3aKOHOJAaTeNnbCcTBE. PekoMeHJOBaHHAs HUXKeE
TeMaTuka pedeparoB npuMepHas. CTyJeHT NpU KeJIaHUU MOKET caM MPEIOKUTh Ty UIH UHYIO
TeMy, NIPEABAPUTEIHHO COTJIACOBAB €€ C HAYYHBIM PYKOBOJIUTEIIEM.

Pedepar, xak mpaBmiio, COCTOUT W3 BBEICHHUS, B KOTOPOM KpaTKO OOOCHOBBIBAETCS
aKTyaJlbHOCTh, HAyYHasl U MPaKTHYeCKas 3HAYUMOCTh M30paHHON TeMbI, OCHOBHOTO MaTepHala,
COJIep>KalIero CyTh MPOOJIEMBbl U MMYTH €€ PELICHUs, U 3aKII0UeHuUs, e GOPMUPYIOTCS BBHIBOJBI,
OIICHKH, npeasoxenus. O0uuit o0bem pedepara 20 1UCTOB.

Texuuueckue TpeboBanus k odopmienuto pedepara cienyromue. Pedepar
odopmisiercsa Ha nuctax popmara A4, ¢ o0s3aTeTbHON HyMepalle CTpaHHull, IpuieM HOMeEp
CTpaHUIIbI HAa IEPBOM, THUTYIILHOM, JIUCTE HE cTaBUTCs. [loms: BepxHee, HUKHEe, IPaBoe, IeBOE —
20 MM. AG3annblit otcTym — 1,25; PUCyHKH TOJKHBI CO371aBaThCsl B IIMKIMYECKUX PEIaKTOpax
WM Kak pucyHok Microsoft Word (crpynnupoBanHslif). Tabauib! BBINOIHATH TaOIMYHBIMU
sueiikamu Microsoft Word. CkanupoBaHue pUCYHKOB M TaOJIUIl HE JOMYCKAETCA.

BripaBHUBaHuE TekcTa (10 MIMPUHE CTPAHUIIBI) HEOOXOAMMO BBITIOJIHITH TOJBKO CTaHAAPTHBIMU
crioco6amu, a He ¢ MOMOIIIBIO pobenoB. Pasmep TekcTa B pucyHkax u Tabnumax — 12 kerns. Ha
TUTYIBHOM JTUCTE pedepara Hy)KHO YKazaTh: Ha3BaHHE yUeOHOTO 3aBeeHuUs, (DaKylIbTeTa,
HOMEp TPYIIBI U PaMIIINIO, UMS M OTYECTBO aBTOPa, TEMY, MECTO U TOJ] €r0 HAIKUCAHUSI.
PexoMeHyembIit 00beM paboThl CKIAABIBAETCS U3 CIEAYIOIUX COCTABISIFOIINX: TUTYIIBHBIN
muct (1 crpanuna), cogepkanue (1 ctpanuna), BBeaeHue (1 — 2 crpaHuiibl), OCHOBHAS 4acTh,
KOTOPYIO MOKHO pa3JeNInTh Ha riassl WM pasaeinsl (10 — 15 crpanun), 3axkmouenue (1 —3
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CTpaHUIIbI), COUCOK TuTepatTypsl (1 cTpanuia), npmioxenue (He o0s3aTenbHo). Ecnu pedepar
COJICPKHT TaOIHIly, TO € HOMEp M Ha3BaHUE PACIOJaraloTcsi CBEpXy TaOIHIIbI, €CIIU PUCYHOK,
TO BHU3Y PHCYHKA.

ConepxxatenpHble YacTH pedepara — 3TO BBEJACHHME, OCHOBHAS 4YacTh M 3aKIIOYCHHE.
BBenenne OHKHO COAEpKaTh PACCYKIEHHE IO TOBOAY TOTO, YTO paccMaTpuBaeMasl Tema
aKkTyajibHa (TO €CTh COBPEMEHHA M K HEl €CTh OOJIBIIION MHTEPEC B HACTOSIIEE BpeMs), a TAKKe
MOCTAHOBKY IIE€JHM HCCIICAOBAHMS, KOTOpas HEMOCPEICTBEHHO CBS3aHA C HA3BaHUEM DPaOOTHI.
Taxke BO BBEJICHHWM MOTYT OBITh IIOCTAaBJICHBI 3a1auu (HO He 00s3aTeNbHO, TaK Kak pabora
HEBEJIMKAa 10 00BbEMY), KOTOpbIE NETATH3UPYIOT Lelb. B 3aKIOYEHWH MHIIYTCS KOHKPETHBIE,
COJIepKaTeIbHbIE BHIBOIBI.

Conmepxxanme pedepara CTyIeHT JOKIaIbIBACT HA CEMHUHApe, KpPYKKe, HaydHOU
KoH(epeHmn. [IpenBapuTebHO MOATOTOBUB TE3UCHI JJOKIIA/Ia, CTYACHT B TeueHue 7 - 10 MuHyT
JIOJDKEH KpaTKO H3JI0KUTh OCHOBHBIE TMOJIOXKEHHs cBoel paboTel. Ilocie moxmama aBTOp
OTBEYAaeT Ha BOMIPOCHI, 3aT€M BBICTYNAIOT OMNMOHEHTHI, KOTOpHIE 3apaHee MO3HAKOMUIHNCH C
TeKCTOM pedepaTa, U OTMEUAIOT €ro CHWIbHBIE M clladble CTOpoHBL. Ha ocHOBe oOcCyxkiaeHus
o0ydJaronemMycst BEICTAaBIISIETCS COOTBETCTBYIOIIAS OIEHKA.

Memoouueckue pekomenoayuu 0711 ROO20MOGKU K IKIAMEHY:

Ox3ameH B VIII-M cemectpe sBnsercs (opMOil UTOTOBOrO KOHTPOJISI 3HAHUI M yMEHUI
oOydJaromuxcs o TaHHOW JUCIUIUIMHE, TIOTYYEeHHBIX Ha JICKIHIX, TPAKTUICCKAX 3aHATHIX U B
MpOLIECCe CaMOCTOSITENbHON padoThl. OCHOBOM Ui OIpeneNieHUs] OICHKH CIYKUT YPOBEHb
YCBOGHHUS OOYyYarONMMHUCS MaTepualia, MPeIyCMOTPEHHOTO MaHHOUW paboueil mporpammoit K
9K3aMEeHy JOMYyCKAaIOTCA CTYACHTHI, HaOpaBmue 36 u OoJjiee OAIIOB MO HWTOraM TEKYIIEro U
MMPOMEXXYTOYHOTO KOHTpOJIs. Ha sk3aMeHe cTyneHT MokeT HaOpath oT 15 1o 30 6amios.

B mepwon moarotoBkw K 93K3aMeHY OOydaromudecs BHOBb OOpalmarTcs K ydeOHO-
METOAUYECKOMY MaTepUally U 3aKpeIUIsioT IPOMEXYTOUHbIE 3HAHUSI.

[ToaroroBka o6yyaromierocs K 3k3aMeHy BKJIIOYaeT TpH dTara:

— caMmocTosTeNbHas paboTa B TEUEHUE CEMECTPa;

— HeMOCpeACTBEHHAas MOJArOTOBKA B JHHU, MPEIIIECTBYIOIIME 3K3aMEHy IO TeMaM
Kypca;

— TOJroTOBKAa K OTBETY Ha SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipn moaroroBke K 3K3aMeHy OOydaroImUMcs 1eJIecO00pa3HO UCIOIb30BaTh MaTepUabl
JeKUUH, Yy4eOHO-METOJUYECKUE KOMIUIEKChl, HOPMATUBHBIE JIOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEJIBHYIO TUTEPATYpYy.

Ha sk3amen BbIHOCHTCS MaTepuai B 00beMe, IPeyCMOTPEHHOM pabouel mporpaMmoit
yueOHOM TUCIUILTUHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCbMEHHOM / yCTHOU (hopMme.

[Ipu mpoBeneHuu sk3aMeHa B MUChbMEHHOU (ycTHOM) (opme, BeAylIHii mpernojaBaTelb
COCTaBIIIET JK3aMEHAI[MOHHBIE OWJIEThI, KOTOpPBHIE BKIIOUAIOT B CeOs: TECTOBBIC 3aJaHMS;
TEOPETUYECKUE 3a/aHus; 3afauyud uiu cutyauuu. DopMynupoBKa TEOPETHUUECKUX 3aJaHUS
cOBMNaAaeT ¢ (popMyIUPOBKOM MEPEUHs SK3aMEHAIIMOHHBIX BOIIPOCOB, IOBEACHHBIX JI0 CBEACHUS
oOyuaronuxcs HakaHyHe SK3aMeHallMoHHOW ceccuu. Cojep)kaHuE BOIPOCOB OJHOTO Ouiiera
OTHOCHTCS K pa3jIM4YHBIM pa3jieiaM MporpaMMbl ¢ TeM, YT0ObI 0oJiee MOJTHO OXBAaTUTh MaTepHal
y4eOHOM TUCITUTITNHBL.

B aynuTtopuu, rae npoBOIUTCS YCTHBIM 9K3aMeH, I0JKHO OJTHOBPEMEHHO HAXOJUThCS HE
OoJiee IIECTH CTYACHTOB Ha OJIHOTO MpenojaBareis, IpUHUMAIOIIEro 3k3ameH. Ha moarotoBky
OTBETa Ha OMJIET Ha SK3aMeHe OTBOIUTCS 40 MUHYT.

Ipu poBeieHNH MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAMTHCS 60 MUHYT.

Pe3ynbTar ycTHOTO (IMCbMEHHOT0) SK3aMEHa BhIPaKaeTCsl OLICHKAMM:

Ouenka «omauuno»—om 91 0o 100 6a1106 — TEOPETUIECKOE COZIEPKAHUE KypCa OCBOEHO
TIOJTHOCTBI0, 6€3 MPOOENIOB, HEOOXOAMMBIE PAKTUYECKIE HABBIKK PabOThI C OCBOEHHBIM MaTepHasioM
cthopmrpoBansl. Bee npemycMoTpeHHbIe IporpaMMoit 00ydeH s yaeOHbIe 3a/JaHHs! BBIIOJHEHBI, KAYECTBO
VX BBITIOJTHEHHS! OLIEHEHO YMCIIOM OaJIioB, OMM3KHM K MakcuMaibHoMYy. Ha sKk3amene cryieHt
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JIEMOHCTPUPYeT TITyOOKHe 3HAHHUS TIPELyCMOTPEHHOTO PO paMMOi MaTepraa, yMeeT YeTKO, JTJAKOHUYHO U
JIOTUYECKU TIOCIIE/IOBATEIFHO OTBEYATh HA MTOCTABJICHHBIE BOITPOCHL.

Ouenka «xopouto» —om 81 0o 90 6annee —TeopeTIecKoe CoJIepkaHre Kypca OCBOSHO,
HEOOXOIMMBIC MPAKTUYECKUE HABBIKK PA0OTHI CPOPMUPOBAHEI, BBINOIHEHHBIE YUeOHBIE 33 TaHMSI COZICPKAaT
He3HauMTeNbHbIE OIMOKH. Ha sKk3amMeHe CTylieHT IeMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO
(TIporpaMMHOT'0) MaTepraia, yMeeT 4eTKo, TpaMOTHO, O€3 CYIIIECTBEHHBIX HETOUYHOCTEN OTBEYATh Ha
TIOCTaBJICHHBIE BOIPOCHL.

Ouyenka «yooenemeopumenvuo» — om 61 0o 80 6annoe — T€OPETUUECKOE CONACPKAHNE
Kypca OCBOCHO HE IOJIHOCTHIO, HEOOXOIUMBIC TPAKTUYCCKUE HABBIKA Pa0OTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBITIOJTHEHHBIC YueOHbIE 3a/laHusl cojaepkaT rpyosie ommubku. Ha sx3amene cTyneHT
JIEMOHCTPUPYET 3HAHWE TOJHKO OCHOBHOTO MaTepHalia, OTBETBHI COJEp)KaT HETOYHOCTH, CIIabo
apryMEeHTHPOBAHBI, HAPYIICHA ITOCIICI0OBATEIILHOCTD H3JI0KCHHS MaTepHaa

Ouyenka «neyooenemeopumenvno» — om 36 0o 60 6ann1068 — TEOPETUUECKOE
CoJIep’KaHue Kypca He OCBOCHO, HEOOXOAMMBbIE TIPAKTUICCKIE HABBIKH PAOOTHI HE
chopMuUpOBaHbI, BEITIOJIHEHHBIE YIEOHbBIC 3a/IaHUsI COJIEPKAT IPyObIe OMUOKH, JOTIOTHUTEIbHAS
CaMOCTOSsITeNIbHAS paboTa HaJl MAaTepUAIOM Kypca HE MPUBECT K CYIECTBEHHOMY TOBBIIICHHUIO
KauyecTBa BBIMIOJTHCHHS YUeOHBIX 3a1aHnii. Ha s3Kx3aMeHe CTYIeHT JeMOHCTPUPYET He3HAHHE
3HAYUTEIIBHON YacTH MPOTrPaMMHOT0 MaTepHaa, CyleCTBEHHBIC OIMMOKH B OTBETAaX HA
BOIPOCHI, HEYMEHUE OPUECHTHPOBATHLCS B MaTepralie, He3HAHNE OCHOBHBIX MTOHSATHIMA
JUCIIATLTAHBI

PexoMeHalMM 110 HAOIUCAHUIO KYPCOBOM Da6OTI)I

[Ipu moaroTroBkKe KypcoBOil pabOTHI CTYIEHT MPHOOPETaeT HaBBIKK cOOpa,
00paboTKH, aHaNM3a U U3JIOKEHUS MaTepHalia Mo U3y4aeMOMY MPeIMETY.

[HoAroToBKa KYpcOBO PabOTHI

CtyzneHT BbIOMpAET TEMY U COTJIACOBBIBAET €€ C PyKOBOJIUTEIIEM.

3areM CTyAEHT mpuctynaetr K coOopy wundopmanuu. I[lepBoHauanspHOE

NpeCTaBIieHne O TEeME€ M CTPYKType pabOoThl MOXHO COCTaBUTH IIO

yuyeOHUKaM, CIIpaBOUYHHUKAM, MOHOTpadusIM, CTaThsIM B HAYYHBIX JKypHaJlax.

Ha sTom »Tame cocTaBisieTCsl U COTJIACOBBIBAETCS C MpENojaBaTesieM IUIaH

KypCOBO# paboOThI.

3. CoOpannblii MaTepuan (BBITTUCKH TaOJIUI, TpahUKN) CUCTEMATH3UPYIOTCS B
COOTBETCTBHH C TUIAHOM. [111aH MOKET yTOUHSTHCA.

4. Tlocne »toro mwmmercs paborta, oOpamaeTcss oco0oe BHHUMAaHHE Ha
o0pabotky wuHpopManmu, €€ aHalu3 Ha OCHOBE TMOCICAHUX JJTaHHBIX,
UCTIOJNIb3YS TaOJIUIlhI, TPaUKH, a TAKKE MAaTEMAaTUYECKHM armapar, €CJId 3TO
1esecooopasHo.

5. CocraBnsiercsa Oubmmorpadus (CIIMCOK UCTIOTB30BAHHBIX HCTOYHUKOB).

N —

PEKOMEHIAYEMAS CTPYKTYPA PABOThI
1. TuTynpHBINA JIUCT
Conepxanue (riaH padboThI)
3. BBeaenue (mpeameTr ucclenoBaHUs, 1eIh U €€ pa3OMBKa MO 3agadaM, Kak
TEMa OCBEILEHA B HCCIIEIOBATENIbCKON JINTEpaType, HauboJiee aKTyallbHbIC
W/WUJY CTIOPHBIE aCIIEKThI)
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4. 2-3 rnaBbl U naparpadsl (ecau pazduBka Ha maparpadsl 1ienecoodpassa). B
HUX pacKpbIBaeTCcsl CyTh pacKpblBaeMoil Tembl. Marepuan wu3naraercs
JOTUYHO, TOCIeN0BaTeNbHO. JlaHHBIE MPHUBEACHHBIX Ta0JIUL, TpaduKoB
3aTeM aHAJIM3UPYIOTCS B TEKCTOBOM (hopme

3axntoueHue (ueaecoodpa3zHo HanucaTh B (hOpMe BHIBOJOB)

6. CHucok UCHOJB30BAHHON JTUTEPATYPbl U UCTOUHUKOB (OnOIHOrpadus)

W

OdopmieHre v HayYHBIN anmnapat

PaGoTta OTKpBIBa€TCS TUTYJIBHBIM JIMCTOM. THUTYJIBHBIH JIUCT COICPKHUT
uHpopmanuo 00 ydyeOHOM 3aBelleHMM, e BblloNHeHa pabota (Kabapauuo-
Bankackuit rocynusepcuteT um. X.M.bepGekoBa), ero nmoapasaeneHuu, KOTOpoe
OCYIICCTBISICT PYKOBOJACTBO (Kadempa HEOpraHWYECKONH W (PU3NYCCKON XUMUM),
TOYHYIO (OPMYJTHUPOBKY TEMBbI, CBeleHHUS 00 aBtope (dhamwiusa, H. oO.,
aKaJgeMHU4ecKas TpyIa), Kypc, MHCTHTYT. Kpome TOro, JMOKHBI OBITh YKa3aHBI
JOJIKHOCTh, y4YCHAsl CTCIICHb WJIM YYEHOE 3BaHHUE HAYYHOTO PYKOBOIMUTEIS, €TO
dbammus, u.0., Mecto (r. Hampuuk) u rog Hanucanus pedepara.

HayuHplii anmapar KypcoBoW paOOThI JOJDKEH OTBEYaTh TPEeOOBaHUSM,
NPHUHSITHIM B pa00Tax HAYYHOTO COJICPIKAHUS.

Hcnonp3oBanue B TEKCTE KypCOBOM pPabOTHI IUTAT, HAaMOOJICE BaXKHBIX
(akTOB M CTAaTUCTMYECKUX TMOKa3aresjed, 0COOEHHO Tabyuil, a Takke rpaduKoB
JIOJIKHO OBITh MOJKPEIUIEHO CChUIKOW Ha UCTOYHUK JTMOO BHU3Y CTPAHUIIBI, JIUOO B
KOHIle paboTel B crnenuanbHoM pazzaene. I[lpumepsi: CugopoB W.H. Cdepa
miaTHeIX yeayr B PO. M., Crynent, 2009, C.34; MBanoBa .M., yka3s. cou., c. 45
(ecmu  ccwhuika  gaBaiach  paHee). Jlii  MHOCTPAaHHBIX HMCTOYHUKOB  TIPH
HEOJIHOKpPATHBIX CChUIKax ykasbiBaercs: Op. cit m crpanuna. Ilpu cceuikax Ha
CTaThbM B TMEPUOJWYECKUX M3JAHUSAX BHauaje yKa3blBaeTCs aBTOpP W Ha3BaHUE
CTaThH, a 3aT€M B CKOOKaX — BBIXOJIHBIC JIaHHBIC COOCTBEHHO M3JaHUS /KypHaa,
ra3eTbl, COOpHHKA/.

Cnucok nurepaTypbl U ICTOYHUKOB IIPUBOJUTCS B KOHIIE KYPCOBOW pabOTHI
M COCTaBIISAETCSA OO B ayipaBUTHOM IOPSIKE, TUOO C pa3OMBKOW IO XapakTepy
U3laHuil /opUIMaIbHBIE JOKYMEHTBI, MOHOTpa(uH, CTaThh, CTATHCTHYECKHUE
MCTOYHUKH, Iepruoanka, IHTepHer.

O0BEM paboThHI U CPOKH €€ cllaun

O06bem KypcoBoit paboThl — 25-30 cTaHAAPTHBIX CTpaHUI] (B KaXKI0H OKOJIO
30 ctpok o mpumepHo 60 3HakoB). BeTymiienue, 3akintoyeHue — 1o 2-3 cTpaHuLbI.

Cpoxk cmaum B OCEHHEM ceMmecTpe — 70 | jexaOpsi, B BECEHHEM CEMEeCTpe —
1o 1 mas. OdopmiieHHas paboTa caaeTcs MPernoaaBaTelo.

Jlo Hadana 3a4eTHO CECCHMU HAyYHBIH PYKOBOJUTETH MPOBEPSIET padoTy H
BBICTAaBJISIET OLICGHKY B (hopme 3adeta. /[opaboTka 4MCTOBOTO BapuaHTa C IICIBIO
YCTpaHEHHSI UMEIONTUXCSI HEIOCTATKOB B TIPUHITUIIE BO3MOKHA, €CJIi paboTa claHa
B YCTAaHOBJICHHBIE JICKAHATOM CPOKH.
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8. Mamepuanvno-mexnuueckoe odecneuenue OUCHUNITUHDL

1.1. TpeOoBanus K MaTepHaJIbHO-TeXHHYECKOMY 00ecreYeHH 0

Jlia peanuzauuu paboyeil mporpaMmbl JAUCHUIUIMHBI UMEIOTCS CHELUAIbHbIE MMOMEIEHUs AJs
MIPOBEACHUS 3aHATHH JIEKIMOHHOTO M CEMHHApPCKOIO THIIA, I'PYNIOBBIX W WHAMBUAYAJIbHBIX
KOHCYJIBTALIMM, TEKYIIETO KOHTPOJISI U NMPOMEXKYTOYHOM aTTECTALMK, a TAK)KE IMOMEIIECHUs s
CaMOCTOSTEIIEHOW PabOThI M TIOMEIIECHUS JUIS XpaHEHHUS U TPOQHIAKTHIECKOTO 00CITy>KHBaHUS
obopynoBanus. CrernuanbHble TOMEIIEHHUS] YKOMITJIEKTOBAHbI CIIEUATN3UPOBAHHON MEOENbI0 1
TEXHUYECKUMHU CPEJICTBA OOyUEHUs, CIYKAIIUMU A IPEICTaBICHUS MHPOpMauu OO0JIbIION
ayIUTOPHHU.

JUia  mpoBeneHUss 3aHATUM  JIGKIMOHHOTO TUNA HMMEITCS  JIEMOHCTPALMOHHOE
obopynoBanue M ydeOHoO-HarsiaHble mocobud. [lo mucnumiuue «HeoraHnuueckas XuMmus»
MMEIOTCSl TIPE3CHTAllMHM T0 OTICIBHBIM TeMaM Kypca, Mo3BoJjistromue Haubosiee 3h(PeKTUBHO
OCBOMWTH IIPEJICTABJICHHBIN y4eOHBINH MaTepHal.

[Ipu npoBeaeHNN 3aHATHH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN UCTIOIb3YIOTCS:
JAUUEH3UOHHOE NPOPAMMHOE 0Decneyenue:

- Ilponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

AnTtuBHupycHOe nporpammuoe obecrnieuenue Kaspersky Endpoint Security CtanmapTHbIit
Russian Edition;

€80000HO pacnpocmpansiemvie NPOCPAMMbL.
—  WinZip ana Windows - mporpaMm st CKaTHs M paClIakOBKH (DaiIIoB;
— Adobe Reader myis Windows — nporpamma myist urenust PDF ¢aiinos;

— Far Manager - KOHCOJBHBIN (ailIoBBIi MEHEKEp U OINEPaIlMOHHBIX CHCTEM
cemeiictBa Microsoft Windows.

[Ipn ocymecTBieHnn 00pa30BaTENbHOrO IMpoliecca CTYIACHTaMU M IpernojaBaTesieM
WCIIOJIB3YIOTCS cieayromue HWHpopMannoHHO crpaBoyHbie cucTeMbl: OBC «AilludpOykcy,
OBbC «Koncynbrant crygaenta», CIIC «KoncynbranT mitocy, CIIC «I"apant».

8.2 OcoOenHocTn peaJu3anMud JUCHUMIUIMHBI UISi HWHBAJIWIOB W JHMI C
OrpaHUYeHHBIMHU BO3MOKHOCTSIMH 310POBbSI

JlJis CTYAEHTOB C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0pPOBbS CO3[aHbl CIIelMaIbHbIC
yCcIoBUSL Uil TONy4YeHHs oOpa3oBaHus. B 1ensX JOCTYMHOCTH TMOJYY€HHUS BBICHIETO
oOpa3zoBaHusl MO 0Opa30BaTEIbLHBIM IMPOTPaMMaM WHBAJIWJIAMU M JIMIAMUA C OTPaHHUYCHHBIMHU
BO3MOXHOCTSIMU 3[I0POBBSI YHUBEPCUTETOM 00ECIIeUnBaeTC:

1. AnbprepHatuBHas Bepcus oduIMaIbHOTO caifta B ceTu «VHTepHeT» s
C1a00BUIAIINX;

2. JInst ”HBANMMOB C HAPYIIEHUSMU 3peHHs (CI1a00BUASIINE, CIICBIC)

- TPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIEr0 O0ydaromeMycss HEOOXOIUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPaBOYHON WMH(GOPMAIMKM O PACIUCAHUM YYEOHBIX 3aHATUN; HAUYHE
CPEINCTB ISl YCUJIEHUS OCTAaTOYHOTO 3peHUs, OpalJeBCKON KOMIIBIOTEPHONW TEXHHKH,
BUJICOYBEIMUUTENCH, TMPOrpaMM HEBU3YalbHOTO JOCTylma K HWH(OpPMAIUM, MPOrpaMM-
CHUHTE3aTOPOB PEUYH U JAPYTrUX TEXHUUYECKUX CPENICTB MpueMa-nepenaun yaeOHoit napopmMaiuu B
JOCTYMHBIX (popMax AJisi CTYJCHTOB C HAPYIICHUSIMU 3PCHHUS,

- 3aJIaHUA JIJIg BBIIOJIHEHUS Ha K3aMEHE 3aUYHMThLIBAIOTCS ACCHCTEHTOM;
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- TNHCHMEHHBIC 3aJaHMs BBINOJIHAIOTCS HAa Oymare, HAJUKTOBBIBAIOTCS ACCUCTEHTY
oOyJaronumcs;

3.1 WMHBAIMAOB W JHMI C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI IO CIIyXYy
(cmabocaplmanmue, TIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3hIBAIOIIMNA CTYJICHTY HEOOXOAUMYIO
TEXHUYECKYI0 IOMOIIb C YYETOM HHIMBUAYAJIbHBIX OCOOCHHOCTEH (OH IMMOMOTaeT 3aHsTh
pabouee MecTO, MepeaBUTATHCS, TPOUNTATh U OOPMHTH 33/IaHUE, B TOM YHCIIE 3alUCHIBAs 1O/
JTUKTOBKY);

- 3a4eT/3K3aMEeH MTPOBOIUTCSA B MUCBMEHHOU (opme;

4. ]lns MHBANIMIOB W JIMI[ C OTPAaHWMYCHHBIMH BO3MOKHOCTSIMH 30POBBS, MMEIOIINX
HapYIIEHHsI OMOPHO-JBUTaTeIbHOTO amiapara, CO3[JaHbl MaTepUaTbHO-TEXHUYCCKHE YCIIOBHS
ofecreunBaroie BO3MOXKHOCTh OECHpENATCTBEHHOIO J0CTyHa oOydaromuxcs B ydeOHbIE
MOMENIeHNs, OOBEKTY NHUTAHWsS, TyaJeTHbIE W Jpyrde TOMEIICHUS YHHUBEPCHTETa, a TaKkKe
npeOBIBaHUS B YKa3aHHBIX MOMEIIECHHSIX (HAJTMYMe PACIIMPEHHBIX JBEPHBIX MPOEMOB, IOPYIHEH
U APYTUX MpUCIOCOOIEHUH).

- TIMChMEHHBIE 3a/IaHUS BBITIONHSIOTCS Ha KOMITBIOTEPE CO CIICIUATM3HUPOBAHHBIM
MIPOTPaMMHEIM 00eCTIeUeHIEM MITH HAJIMKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAaHUIO CTYJICHTa PK3aMEH MPOBOMUTCS B YCTHOH Gopme.

OOyuarommecs: U3 YUCIIA JUI C OTPAHUICHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI 00ECIICUCHBI
AIIEKTPOHHBIMU 00pa30BaTENBHBIMHA pecypcaMu B (opMax, aJanTHPOBAHHBIX K OTpaHUYCHHSIM
WX 3JI0POBBSL.
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IIpuioxenue 1

JUCT UBMEHEHU (JIONNOJIHEHU)

B pabodyro rmporpammy 1o auciuiuinae «Heopranndeckast XMuMush» 10 HAIPaBIICHUIO
noarotoBku 04.03.01 — Xumus; [Ipoduns Heopranndeckast XumMusi 1 XUMHS KOOPAWHAIIMOHHBIX
coenuueHuit Ha 2018-2019 yueOHbIi TO

Hepeqenb BHOCHMBIX

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

IIpumeyanue

OO6cyxaeHa U peKOMEHJOBaHA Ha 3aceJaHuu Kadeapbl HEOPraHUYEeCKOW U
buznueckoi XUMUHN TPOTOKOIT No or" " 2018r.

3aBeayromuii kapeapoi /Kymxos X.b./




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

Non Buo xonmponn Cymma bannos
/n Oowan cymma | 1-a mouxa 2-1 mouxka | 3-1 mouka
Iocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4e.
Texywuii Konmposn: 00 30 6annos 00 10 6. 00 106. 00 106.
Omeem Ha HPAKMUYECKUX om 0 009 6. om0 0036.| omOoo36.| om0odo 3 6.
3aHAmMUAX
Buvinonnenue aabopamopubix | 10 12 6amioB 40. 40. 40.
pabom
Buinonnenue  camocmosmenvnuix
3a0anuil (pewenue 3adau,
Hanucanue peghepamos, 00K1ao, om () 0096. om00036. |om00oo36 |om0Ooo3o
acce )
Pybescrvlit KoHmpoJib 00 30 6annos 00 10 6. 00 10 6. 00 10 6.
TECTHPOBAHHNE ot 0- 1o 96. ot 0- 10 36. | ot 0- 7o 36. | ot 0- 70 30.
KOJJIOKBUYM ot 0 mo 216. or0mo076.| or0mo76.| or0mo76.
Hmozo cymma mexkywezo u
PyberscHoz0 KOHmMpoa 0o 70bannos 00 230. 00 230 00 246
OIIEHKA «Y/IOBJIETBOPUTEIbHO»
He meHee 36 0. He meHee 12 | He meHee 12 HE MeHee
0. 0 126
OIIeHKA «XOPOIIO0» menee 70 6.
(51-69 6.) MeHee 23 6 | meHee 23 6 | MeHee 240
OIIeHKA «OTJIHYHO»
He menee 70 0. He MeHee 23 | He MeHee 23 HE MEHee

0.

0

246

[pnaoxenue 2
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KpnTepml OIICHKH Ka4vYeCTBa OCBOCHUA JUCHUIIIMHBI

bannbi
(periTUHTOBO¥M Pesynerar TpeboBanust ypoBHIO cHOPMHUPOBAHHOCTH KOMITETECHIIHHA
oK) OCBOCHHUSI
OO0yuaronuiicss OCBOWUJI 3HAHMS, YMCHHS U HABBIKU BXOISIIINE B COCTaB
KOMIIETEHIIUI
CIIOCOOHOCTBIO HCII0JIb30BATh MOJTy4EeHHBIC 3HAHUS
TEOPETHYECKUX OCHOB (yHIAMEHTAJIbHBIX pPa3/ie]loB XHMHH TpHU
pemennu npodeccuonanbubix 3aga4 (OIIK-1);
BIIaJICHUEM HaBBIKAMH MIPOBEICHUS XUMHUYECKOTO
SKCIIEPUMEHTA, OCHOBHBIMH CHUHTETHYECKUMU W AHAIUTHYECKHUMH
METOJaMHU TIOJIyY€HHUS]I M MCCIEIOBAHUS XMMHYECKHX BEIIECTB M
peaknuii (OI1K-2);
3adreHo
(63 3HaHHWEM HOPM TEXHUKH O€30MacHOCTH U YMEHHEM peallu30BaTh
62-70 npoueaypsl | MX B JJAOOPAaTOPHBIX U TexHOJornyeckux ycnosusx (OIIK-6);
caa4yu
3ayera) CIIOCOOHOCTBIO  BBINIOJIHATH ~ CTaHJAPTHBIE  OIEpalHuu 10

npemiaraeMbiM MeToukam (ITK-1);

BJIaJCHUECM CHUCTEMOM (bYHI[aMeHTaJIbHBIX XUMHUYECKUX MOHITHN
(ITIK-3);

CHOCOOHOCTBIO TMPUMEHATh OCHOBHBIE €CTECTBEHHOHAYYHbIE
3aKOHBl W 3aKOHOMEPHOCTH Da3BUTHUA XMMHUYECKOH HayKu Npu
aHaiM3e noxydeHHbIX pe3ynbraToB (I1K-4);

BJIaJCHUEM MECTOJaMHU 6630H3.CHOF0 06paH_IeHI/I}I C XUMHNYCCKHUMHU
MaTepHajaMH C y4eTOM MX (pU3MYecKux U Xxumuueckux cBoiicts (ITK-
7);

IIpuioxenne 3
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Oo0yuaromutics nposeiser komrerennuu OITK-1; OIIK-2; OIIK-6; I1K-1;

3adreno (Cv TIK-3, I1IK-4; TIK-7, HO HE B MOIHOM 00BEME BXOIAIINX B MX COCTAB
36-61 HpOUCAYPOH nericTBuii. OOy4Jaronuiicss MOXKET TOMYCTUTh HEKOTOPBIE HETOUHOCTH,
SZiae::) HEerpyObIe OLIMOKH, 3aTPYIHATHCS B U3JIOKESHUH MaTepraa, HO IPaBUIIbHO
OTBEYAThH HA 33/IaBacMbIe €My BOITPOCHI.
MeHee 36
Sasa He 3aureHo | KommereHiuu He chOpMUPOBaHBI

«3aumeno» BbICTaBIsETCS OO0ydJaromeMmycs,

COBCPIHICHCTBOBAHMUIO.

[Ipu oTBeTe 0OyuaroUIUNCA MOKET NOMYCTHTh HEKOTOpPBhIE HETOYHOCTH, HErpyOble OMIMOKH, 3aTPYAHATHCS B CAMOCTOSITEIIBHOM H3JI0KEHUU
MaTepuana, HO MPaBUIbHO OTBEYATh Ha 3aJaBacMble €My BOIPOCHI, B PE3y/lbTaTe HABOJAAIIUX BOINPOCOB C MOMOIIbIO MPENOIaBaTeNsl UCIPABISTH
JOTYILIEHHbIE OMIMOKH U HETOYHOCTH.

«He 3aumeno» MOXeT ObITh BBICTABICHO oOOyyaroumieMycs, OOHapyKHUBIIEMY HENOJHOE, HEOCO3HaHHOE 3HaHWE Y4eOHO-IPOrpPaMMHOTO
MaTtepuana, JIOMyCKaloleMy rpyoble OmHOKH, HECIIOCOOHOMY CaMOCTOSATEIbHO H3JIOKUTH OTBET HA BOIPOC, OTBEYAIOIIEMY HENPAaBUIBHO WM HE
JIalollleMy OTBET Ha 3aJaHHbIE BOIPOCHL JleMOHCTpHpyeMblii YpOBEHb 3HAHUN HE MOXKET ObITh MPU3HAH JIOCTATOYHBIM Ui MpodecCHOHaIbLHON

JACATCIBHOCTH.

IIPOJIEMOHCTPUPOBABIIEMY IIOJHOE, BCECTOPOHHEE, OCO3HAHHOE IIPABHIIBLHOE
MPOrpaMMHOTO MaTepHajla M H3JI0XKMBIIEMY OTBET JIOTMYHO, TIPaMOTHO, YOeIWTelIbHO, TOTOBOTO K JalibHEHIIeMy MpoQecCHOHAIbHOMY
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IIpuioxenue 4
Kpurepuu onenku kadecTBa ocBOeHUs AucuMIINHBI « Heopranmueckass xXumus»
Onucanue nokasareeil H KpUTepreB OLCHUBAHUS KOMIIETEHUMI HA Pa3JIMYHbIX 3TANaX UX (P)OPMHUPOBAHUS
OcHoBHBIMU 3TanaMu (POPMUPOBAHUS KOMIIETEHIMM MPU U3YYEHUU CTYAEHTaMH JWCLUUIUIMHBI SIBJISIOTCS IOCJIENOBaTelbHOE (POpPMHUpPOBAHUE
pe3yabTaToOB OOydYeHHs M0 JUCHUIUIMHE. Pe3ynbTar arrecTanuu oOydYaromIMXCsl HA pa3iIMYHBIX ATanax (GOPMUPOBAHHS KOMIIETEHIIMH TOKa3bIBACT
YPOBEHb OCBOEHHUSI KOMIIETEHIIMH 00yJarOUUMUCS.

Kon PE3VJIbTAT KPUTEPUU U TTIOKA3ATEJIN ONEHUBAHUSA PE3YJIBTATA OBYUEHUSA
KOMIIETEeHIIUH OBYYEHUA CooTBeTcTBHE YPOBHEll OCBOCHHEe KOMIIETEHIUH IUIAHUPYEMBIM Pe3yJIbTATAM 00y4eHUsl M KPUTePHAM HX

mo JAUCHUIIJINHE OLCHKH

(MozmyJr0) KOMIIETCHIIUS TOPOTOBBI 0a30BbIH NPOABUHYTHIN

He copMHpOBaHa
IIKAJIA N0 TPAAMIHOHHOMH NATHOANJILHOM cucTeMe
HEJIONYCK | Hey/IOBJETBOPHTEJHHO | YIOBJIETBOPHTEJIbHO | XOpoIIo OTJIHYHO
HIKaJIa 110 0aJUIbHO-PEHTHHI OBOJi cHCTEMe
0-35 36— 60 61 —80 81-90 91 -100
3Hathb: He 3naer 3Haer TepMuHONOTHIO, | Meer obmee | 3HAeT 3aKOHOMEPHOCTH
CII0co0 | TeoperHueckue HO JIOITYCKAET | MPEACTABICHUE O | MPOTEKaHUsI XUMHYECKUX | 3HAET 3aKOHOMEPHOCTHU

HOCTBIO OCHOBBI HETOYHOCTH B | 32aKOHOMEPHOCTSIX MPOLIECCOB C YYAaCTHEM | IIPOTEKAHUS
HCIONB30BaT | TPAAULUOHHBIX u (hopmymIpoBKax MPOTEKAHUS BELIECTB Pa3INYHON | XUMHYECKUX IIPOLECCOB
b HOBBIX pasnenos OCHOBHBIX 3aKOHBI | XUMUYECKUX NpUPOABI, HO JOMYCKAET | C y4yaCTUEM BELIECTB
noNydeHHple | XIMUH 1 CIOCO0BI MX XUMUU MPOLIECCOB, MOXET | OTAENIbHBIE HETOYHOCTH | Pa3IMyHOU MPUPOABL,
— HCTIONB30BAHUSA  TIPH chopMyITHUpOBaTh HX | TIDH HX (hopmynupoBke u CITOCOOBI ux

pELICHUN KOHKPETHBIX UL OIpENEJICHHOW | OLIEHKE YCIIOBUW | MPUMEHEHUS npu
TCOPCTHHCCK |+ mmaecknx u TPYINIbl  BEMIECTB M | IPUMEHUMOCTHU STUX | PELIEHUU MNPAKTHUYECKUX
ux OCHOB MAaTepHaIOBETUECKUX MPUBECTH  NIPUMEPHI | 3aKOHOMEPHOCTE  mOpu | 3a7ad B obmactu
hyHIaMEHTA | 3570y WCIIONB30BAHUS OTUX | PENICHUH  KOHKPETHBIX | (yHIAMEHTAIBHOH W
JIBHBIX 3aKOHOMEpPHOCTEH XUMHUIECKUX 7 | IPUKIIATHON XUMUHU
pasacion npu pEeLIEHUH | MAaTEPHATOBEIYECKUX
XAMHAHM  TIpU KOHKPETHBIX 3a7a4
pelIeHUM MPAKTUYECKUX 3a7a4
npodeccuona | YMeTh: He ymeer | He ymeer Ywmeer pewats | YMmeer 00OCHOBBIBAaTH | YMeer KPUTHUYECKH
JbHBIX 3ajay | AHAIU3HPOBATE H UHTEPIPETUPOBATH yaeOHbIe 3a/1a4u, | BEIOOp CPEJNICTB PEIICHUS | aHAIM3HPOBAThH

00pabaThIBaTh pe3ynbTaThl HMUTHPYIOIINE KOHKPETHBIX 3a7]a4 | pe3yabTaThl OTAEIbHBIX
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(OIIK-1); HAyYHO-TEXHUYECKYIO OTHOCHUTEJIBHO peanbHBIE  cUTyaluu | MpodeccuoHamTbHON JTAaloB  Hay4YyHBIX U
nH(POPMAIIUIO HA IIPOCTBIX XUMUYECKUX | W3 npaktuku HHUP JIEATEIIBHOCTH Ha OCHOBE | HAY4HO-
OCHOBE MIPOLIECCOB C TEOPETHUECKUX TEXHOJIOTUYECKUX
TEOPETHUECKUX UCIOJIb30BAHUEM TpeJCcTaBIeHU I WCCIIEZIOBAaHUI Ha
MIpeCTaBIICHU I 00IIMX MPEeACTaBICHHH TPaJWLMOHHBIX M HOBBIX | MpPEIMET 170:4
TPaIUIIHOHHBIX U 1 3aKOHOMEPHOCTEH, pazaenoB XUMUHU COOTBETCTBHS
HOBBIX pa3/IeioB M3yYaeMbIX B paMKax TEOPETHUECKUM
XUMUHU 0a30BBIX XUMHUYECKHIX MPECTaBIEHUSIM
TUCIUILINH, YMEET XUMHYECKOU HayKH;
peliaTh TUIIOBbIE yMeeT MpPOBOJUTH MOUCK
3a/1a4ym U3 0a30BBIX B TATEHTHhIX  0azax
KypCOB XUMUHU JTAHHBIX
Baanern: He He Bnageer HaBpikamMu | Biiazmeetr HaBbIKamMu Bnaneer HaBbIKaMu CniocobeH mpoBecTH
HaBbIKaMH 00pabOTKH | BIIaJeeT BOCTIPOM3BENIEHUS aHanM3a Hay4qHO- aHaIM3a Hay4IHO- aHaJIM3 HAyYHO-
U aHaJIN3a Hay4YHO- OCBOCHHOT'O YUEOHOTO | TEXHHYECKOH TEXHUYECKOU TEXHUYECKOU
TEXHUIECCKOU Marepuaa mo nHpopMaruy 1mo nHpopMaruy 1mo oomuM | HHGOPMAIIUX IO OOIITUM
nHpopMaIun u OCHOBHBIM o0IIMM pazaenam pazzenam XUMHUH, HO pazzenam XUMUH H
pe3yabTaToOB XUMHYECKUM XUMHH, HO JIOMTYCKaeT HETOYHOCTH TPaMOTHO
OTIENBHBIX ITAIOB JTUCIIATLTITHAM WCIBITHIBAET MIPH UHTEPIPETAIIUT WHTEPIPETUPOBATH
pabot c yuerom 3aTPyTHEHUS [IPH UX | OTAEIBHBIX PE3YyABTATOB | PE3yNIbTaThI OTAEIBHBIX
TEOPETUIECKUX OCHOB MIPUMEHEHHUH K pabort B 3TaIoB pabor ¢
TPAIUIINOHHBIX PEIIEHUIO PeaTbHBIX npodecCHOHATBHOMN MIPHUBIICYEHUEM
HOBBIX Pa3/IeioB 3amaq cdepe AesITeTbHOCTH CBEIICHUH 13
XUMUH TPaJAUIIUOHHBIX M HOBBIX
pa3aenoB XUMUHU
3HaTh: Hesnaer | He mmeer obmiero Nwmeer obmiee | 3Haer CTaHJAPTHBIE | 3HAET HECTAaHAAPTHHIE
BJAJIEH | METOABI MPEACTABICHUS O MpENCTaBIICHUE O | METOIBI  TUIAHUPOBAHUS | METOJBI INIAHNPOBAHUS
HeM IJIAHUPOBAHUS METO/IaX ITOITy4deHUS, MeToax SKCIEPUMEHTA, UMeEeT | DKCIIepUMEHTa
HABBEIKAMH JKCIIEpUMEHTA, UACHTUDUKALINN U TUTAHUPOBAHUS obmiee mpencraBieHue o | imeer mpezncraBinenne o
npoBeneHus | MOCTPOCHHUS Moienei WCCIIEZIOBAaHUS CBOWCTB | DKCIIEPUMEHTA, 0 | CyImIecTByOIMX MeTojaX | (PeHOMEHONOTUYECKHX W
XUMHYeckoro | H3Y4aeMbIX 00BEKTOB OTJENBHBIX KIaCCOB CYIIECTBYIOIINX MOJICIIMPOBAHMS CBOWCTB | MaTEMAaTHYECKUX
KCTIEPHMEHT BEIIECTB, ITPaBHUIIaX MeToj1ax (sBIEHUT) u WX | MOIENSIX B XUMHHA U
0e3oIacHOro MO/ POBAHHUS WCTIOJIh30BAHHUH IIPH | MaTEePHUATIOBEICHHH,
4 oOpalieHusi c HUIMUA M | CBOMCTB (SIBJIGHMH) W | MHTEpIpeTauuu MIPEACTABISET
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OCHOBHBIMU crocobax WX  HUCIOJB30BAHHUH | IKCIEPUMEHTAIBHBIX BO3MOXHOCTh ux
CUHTETUUYECK IIPEACTAaBICHUS IIpU  HUHTEPIpETAlUU | JaHHBIX HUCIOJIb30BaHUS npu
UMU " pe3ynbTaToB OKCIIEpUMEHTAIbHBIX HHTEPIIPETALIUN
AHATUTAYECK OKCIICPUMCEHTA JaHHBIX SKCIICPUMCHTAJIbHBIX
MU JTAHHBIX
MeTOaMHU YMeTs: He ymeer | He ymeer mpoBoauTh YMeer m1aHupoBaTh YMeer mi1aHupoBaTh YMeer caMOCTOATENHHO
IJIaHUPOBATH OJHO- 1N OTACIBbHBIC DTAIIbl OCHOBHBIC O3TaIllbl IJIaHUPOBATHL OCHOBHBIC
HOHYLIGHH;{ 1 OKCIICPUMEHT Ha I[BYXCTaIlI/II\/'IHBII‘/'I OKCIICPUMECHTAJIBHBIX OKCIICPUMECHTAJIBHBIX OTaIllbl
MCCIACHOBAHN | chope aHaIm3a CHHTE3 TI0 pabort ¢ yueTom paboTt ¢ yuerom AKCIIEPUM EHTATBHBIX
A JINTEPATYPHBIX npenaraeMomn peKOMeEH TaInii pexoMeHaanui pabor Ha OCHOBE
XAMMYCCKUX | maHHBIX,aHAJH3UPOBA METOJIMKE C BBIXOAOM crieruaiucTa oomnee crieruaaucTa oomee aHanM3a JIATEPATYPHBIX
BCIICCTB u | 1B " 00001maTh IICJICBOr0 MPOAYKTa BBICOKOU BBICOKOM KBaJM(UKAIMK, | JaHHBIX O pe3ysbTaTax
peakuui pe3ynbTaThl meree 50% ot KBanM(pUKAIIUK, yMEET | YMEET BBISBIIATH YACTHBIC | M3yUEHUsS] aHAJOTHYHBIX
(OIIK-2); SKCIIEPUMEHTA, 3asBJICHHOI'O B CaMOCTOSITEIIEHO 3aKOHOMEPHOCTH Ha 00BEKTOB, ymeer
(hopmynrpoBaTh METO/IUKE; aHAIH3 paci(poBbIBaTh OCHOBE aHaJIN3a CTPOUTH THIIOBEIE
BBIBOZBI MOJIy4EHHOI' O MOJTy4aeMble COBOKYITHOCTH MOJENU [UIsl ONMCAHUS
BELIECTBA OJTHUM U3 SKCIIEPUMEHTAJIbHBIE | MOJYYEHHBIX 3KCIIEPUMEHTAIbHBIX
CTaHJApTHBIX JTAHHBIE U JKCIEPUMEHTAIBHBIX JTAHHBIX u
METOJIOB, JOITYCKAET COIIOCTABJISATh UX C JTAHHBIX U MPOTHO3UPOBAHUS
OTJENbHBIE OINOKHI JIUTEpaTypHBIMU (bopMymUpOBaTh YaCTHBIC | SBICHUA W  CBOWCTB,
pu opOpMIIEHUT JAHHBIMU BBIBOZbI Jlenatb  0OOCHOBaHHEIE
MPOTOKOJIA BBIBOJIBI o
JKCIIEPUMEHTA MNPUMEHUMOCTA MOZEIU
K IIOCTaBJICHHOMU 3aJa4e
Bnaners: He He Bmaneer 6azoBeiMu | Brnageer 6a3oBbMH Bnaneer Bnaneer HaBbIKaMu
HaBBIKAMU BJIaJIceT HaBBIKAMH CUHTE34, HaBBIKAMU OrpaHUYCHHBIMU IJIAHUPOBAHMS TUIIOBOTO
IJTAHUPOBAHMS, AIeHTH(DUKAIIH U IJIAHUPOBAHUS U HaBBIKAMU JKCIIEPUMEHTA, aHAIN3a
aHanmu3a u 0000IIeHNS M3Y4CHUS CBOWCTB aHanM3a pe3yJIbTaTOB | IUIAHUPOBAHWS, aHAIM3a | B 000OIIEHHS ero
pE3yNbTaTOB HECJOKHBIX BEILIECTB THUIIOBOTO U PE3YyJbTAaTOB TUIIOBOI'O | PE3YyJIbTAaTOB
SKCIIEPUMEHTA SKCIIEpUMEHTA AKCIIEpUMEHTA
3HaTh: Hesnaer | He 3Haer oOCHOBHBIX | 3Haer METOBI 3HaeT  TEeopeTHuYEcKHue
3HAHUE | OCHOBHBIE mpaBusl  paboOTBl ¢ | MACHTHPUKAIIT 3HaeT METONBI OLEHKU | MOIXOABl K  BBIOOPY
M HOPM | HalpaBJICHHUsI XUMUYECKUMU OMacHOCTH MoKa3aTeneil pucka (pUCK | CTpaTerMd W METONOB
YOPABJICHUS] PUCKOM peaKkTUBaMu; XUMUYECKUX WHJMBUTyaJIbHBII U | YOPaBJIEHUS PUCKOM;
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TCXHUKNU
0e30IacHOCT
U U YMEHUEM
peanu3oBarthb
nux B
71a00paToOpHBI
X nu
TEXHOJIOTHUYC
CKHUX

YCIIOBUSAX
(OIIK-6).

Ha MIOTEHI[UAIHLHO HE 3HAeT TMpaBWiIa | IPOU3BOJCTB; KOJUICKTUBHBIN, YPOBEHb | 3HAET OCHOBHEIC
OIAaCHOM TEXHUKH OC30MTACHOCTH | 3HAET METO/IbI OLCHKU | PHUCKa, COLIMAJIGHBIN | IPUHIIUIBL W METOJbI
MIPOU3BOJICTBE; npu pabote C | omacHOCTH PHCK, TEXHOI'€HHBIH | 9KOJIOTHYECKOr 0
poiib, TPUHIMUIBI U (hbU3HUECKUMHU TEXHOT€HHBIX CUCTEM | PUCK, TEXHUYCCKUN PUCK, | MCHEIKMEHTA u
METO/bI npubopamMu MIPUEMIIEMBIN PHUCK); MEHEKMEHTA
JKOJIOTHYECKOI0 (razoBbIMU, 3HAET HOPMATHBHBIC | TEXHOT€HHOT'O PUCKa KaK
aynura Hu SIIEKTPUYECKUMU, TpeOOBaHUSI M CIOCOOBI | COBPEMEHHBIC  METOJIbI
HE3aBHCUMOM OLICHKH BaKyyMHBIMH U TIP.); KOHTPOJIS MapaMeTpoB | YIPaBJICHUS
pucka B oOecrieueHUH HE 3HAeT  IPHUEMBI HEraTUBHBIX 9KOJIOTHYECKOU u
3KOJIOTMYECKOMN 51 OKa3aHUus repBom BO3JICUCTBUI Ha | TEXHOI€HHOMN
TEXHOT€HHOM ITOMOILH YyeJ0BEeKa 1 | 6e30MaCHOCTHIO
0e30MacHOCTH. MOCTPAJaBIIUM  TIPH OKPYXKAIOIIYIO CPEIy

XHUMHYECKUX O)KOrax M

OTPaBIICHUSIX
Ymern: He ymeer | He ymeer onenuBath | YMeer BBIETATh | YMEET  KOJIMYECTBEHHO | YMeeT  pa3pabaThiBaTh
MPOrHO3UPOBATH CTCIICHb OMACHOCTH | MPUOPUTETHBIE IO | OIIEHWBaTh  PUCKW U | IPOTHO3HBIE CLIEHAPUU
pa3BUTHE W OILIEHKY rpynn BEIIECTB | TSHKECTH TOCIENCTBHUM | ymiepd OT BO3IACHCTBHUS | pa3BUTHS OITaCHOT'O
aBapUNHBIX CUTyallUi (KHCTIOTHI, MIEJIOUH, | UCTOYHUKH Ha dYeJ0BEKa BPEAHBIX M | TEXHOTCHHOTO COOBITHS,
C TO3HITHI MEpKanTaHbl M Ip.) | OACHOCTH M PHCKA U | MOpakaroIiux (pakTOpOB; | CTPOMTh M  OIICHUBATh
METOJI0JIOTUU PUCKA; JUTSE 37I0pOBbSI | KOJTUYECTBEHHO yMeeT MPOBOJIUTH | 30HBl MOTEHIIUATILHOTO,
OIlCHUBATH YeJIOBEKA; OLIEHWBATH yIIEpPO OT | KOHTPOJIb apaMeTpoOB | UHAUBUAYAIBHOIO Hu
MaTepuaybHBbIE, HE YyMEET OKa3blBaTh | BO3JEHCTBUS Ha | YpOBHS HETaTUBHEIX | COIIMAJIEHOTO PHCKOB
9KOJOTHYECKHE MEPBYIO MOMOIIb | YeJIOBeKa BPEAHBIX W | BO3JECHCTBUH  Ha WX | IIpHU Pa3IMYHbBIX
ymepObl U ymepOs MOCTpaJaBLIEMy OT | MOopakaromux COOTBETCTBHE aBapUITHBIX
TSI 3710POBBA u XUMHYECKHX (hakTOpOB; HOPMaTHBHBIM BO3JICHCTBHAX C
JKH3HH YCIOBEKa. BO3JICHCTBUI TpeOOBaHUSIM Y4aCTHEM  XUMHUYECKUX

peareHToB

Baaners: He He Bnageer 0OasoBbiMu | Baameer cBemenusmu | Biageer HaBBIKaMM | Bimageer Meromosornei
NPEBEHTUBHBIMU BJajgeeT HaBBIKAaMH paboTBl ¢ | 00 OCHOBHBIX | OIEHKH PUCKOB H yIepOa | OlleHKH HCTOYHHKOB
METOJIaMH 3aIUTHI XUMHYECKUMU HCTOYHHKAX oT BO3/ICHCTBUA Ha | XUMHAYECKOH ONacCHOCTH
HaceJIeHUs u peakTuBaMu C | ONMIACHOCTH, METOJAX | YEIOBEKa BpEAHBIX U | U HaBBIKAMH ee
[epCoHala; METOAAMU COONIFOIGHUEM  HOpPM | UX OOHapyKeHHs W | mopaxarommx (aKkTopoB, | YCTpaHEHUS IS
OLICHKM  Pa3JInYHbIX Tb u TpedoBanuii OT OLICHKH CTEIEHM | CBSI3aHHBIX C | MOBBIIICHUS
BUJIOB yiepOos, pUCKAa  TEXHOTCHHBIX | IPUMEHEHHEM 3aMIUIIICHHOCTH
MUHUMH3AIUH H CHCTEM XUMUYECKUX PEareHTOB HAaCEeJICHUs] U CPEAbl €ro
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JIMKBU AN
HCIraTUBHBIX
MOCJIEACTBUM st
YeJIoBEKa "

OKpY’Karolen cpebl

obouTaHus oT
HEraTUBHBIX
BO3JICUCTBUM  ONACHBIX

XUMHUYCCKHUX BCHICCTB U
00BEKTOB

croco0

HOCTBIO
BBITIOJIHATH
CTaHJIapTHbIE
oTiepaIu 1o
npeJiiaraeMbl
M MCETOAUKaM
(IIK-1);

3HaTh: Hesnaer | He 3Haer OCHOBHBIX | OpHEHTHPYETCS B | 3HAaeT M MOXKET BHIOpaTh | 3HAeT (Moxer
CTaHAapTHBIC NIPUEMbI IMPUEMOB BBITIOJIHCHUA | JIUTCPATYPHBIX M3 MOaHHBIX JIMTEPATYPbl | BOCIIPOU3BECTH 10
aHaJin3a u CTaHAapTHBIX HCTOYHHKAX o | CTAaHAAPTHBIC IMPUCMBI HaMSITI/I) CTaHAapPTHBIC
OKCIIEPTU3BI CIIOXKHBIX onepaum‘/'l MOJIy4€HUA | aHAJIM3Yy, 1 | aHaJIn3a MW OSKCHOCPTU3BI | TPUEMBI aHaJIu3a u
BCIICCTB N OG’I)CKTOB, BCHICCTB U M3YUYCHHA | OKCIICPTHU3C CIIOXKHBIX | CJIOXHBIX BCIIIECTB " | OKCIIEPTU3BI CJIOXKHBIX
MOHUTOpPUHIA " CBOICTB U | BEMIECTB U OOBEKTOB, | OOBEKTOB, MOHUTOPHHTA | BEMIECTB H OOBEKTOB,
HnCcCiIca0BaHus 3aKOHOMepHOCTeI>’I MOHUTOPHUHTY H|H HCCJIICAOBAHNSA | MOHUTOPUHTA u
CJIOXKHBIX HUCCIICAOBAHNTO CJIOXKHBIX XUMHUYECKUX | UCCJICOOBaAHUA CIOXKHBIX
XUMHYECKUX CIIO’KHBIX TIPOIIECCOB. XUMHYECKUX MPOIECCOB.
IIPOLIECCOB XUMHUYECKUX
IIPOLIECCOB,;
Ymertb: He ymeer | He ymeeT 0e3 | yMeeT MNpH IIOMOIIM | YMEET CaMOCTOSTENIBHO | YMEET CaMOCTOSTEIbHO
aHaJIU3UPOBAThH IIOCTOPOHHEH IOMOLIM | KOJIJIET  BBIIOJHATH | BBIIOJHATH IPOCTEHINNE | BHINOJHATH IpOCTEHIINE
CJIOXKHBIE BELIECTBA U BBINOJIHSATD npocreiime aHAJIUTUYECKUE AHAJIMTUYECKUE
HCCIIe0BATh CTaHJapTHbIE AHAJIUTUYECKUE Olepaluyl XHMHYECKOI'O | OIepalud XUMHUYECKOrO
XUMUYECKUE ollepaluyl IOMY4EHUs | Olepanuu aHauu3a, MOHUTOPUHIA U | aHAJINW3a, MOHUTOPUHIA U
IIPOLIECCHI c BEIIECTB M M3YYECHUS | XUMHUECKOTO IKCIIEPTU3bl  CJIOXKHBIX | SKCHEPTU3Bl  CIIOXKHBIX
HCIOJIb30BaHUEM CBOJCTB U | aHaJIu3a, BEILIECTB,  HCCJENOBATh | BELIECTB, HCCIEAOBAThH
CTaHJAPTHBIX 3aKOHOMEPHOCTEH IpU | MOHUTOPHHTA U | XHMHYECKHE  IIPOLECCHl | XUMHYECKUE IPOLIECCHI
METOAUK YCJIOBUU TIOCTOSIHHOT'O | 3KCIIEPTHU3bI CIIOXKHBIX | IPU ycaoBuH | 0e3 o0pamieHust K TEKCTY
oOpalmieHust K TEKCTY | BELIECTB, MOCTOSTHHOTO OOpalleHus | CTaHAAPTHON METOIUKH;
CTaHJAPTHOU UCCIEeN0BATh K TEKCTy CTaHAApTHOU
METOAUKH; XUMHUYECKUE METOJIUKHY;
MPOLIECCHI npu
YCIIOBUU MOCTOSIHHOT'O
oOparieHust K TEKCTy
CTaHJAPTHOU
METOJIUKHY;
Baapers: He He Brnageer 6a3oBbIMHU | BiajeeT MIOJIHBIM | BJIQJIEET TIOJIHBIM | MMeEeT YETKOE,
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MOJIHBIM KOMIUIEKCOM | BJaJeeT HaBBIKAMHU TIOJYYEHUS | KOMIUJIEKCOM HABBIKOB | KOMILIEKCOM HAaBBIKOB | IIEJIOCTHOE
HaBBIKOB aHaIu3a u u U3YYCHHS | aHATU3a U | aHalM3a U OKCIEPTHU3bI | MpeCcTaBICHUE 0
SKCIIEPTU3bl BEIIECTB XUMUYECKUX CBOMNCTB | SKCIIEPTH3HI OTJICIHHOM TPYIIIEI | TTOJTHOM KOMILJIEKCE
pa3IUYHOM  TIPUPOJBI COCIMHEHUN OTNIENBHOM  TPYMIBI | BEIIECTB U | HABBIKOB  aHajum3a |
u MaTepHalioB, Ppa3IMYHON MPUPOIBI; BEIIECTB M IPOCTHIX | pa3HOOOPAa3HBIX AKCIIEPTU3HI BEII[ECTB
MOHUTOPHUHTA u MaTepHaJIOB, MaTepHaJIoB, pa3IUYHOM TPUPOIBI U
HCCIICTIOBAHMS MOHHUTOPHUHTA U | MOHUTOpPHHTA U | pa3HOOOpa3HbIX
XUMHYECKUX KOMIIJIEKCHOT O WCCIIeTIOBAHUS MaTepHayioB,

MPOIIECCOB o HCCIICTOBAHMS XUMHAYECKUX IPOIECCOB | MOHUTOPHHTA u

npeaiaracMbIM XUMHYECKUX U CHCTEM TMpU YCIOBHH | KOMIUIEKCHOTO

METOIUKAM; MPOIIECCOB M CHUCTEM | YaCTHYHOTO OOpAIEHUS | UCCICAOBAHUS
pu VYCIIOBUHU | K TEKCTY CTaHIAPTHOM | XMMHYECKHX IPOIIECCOB
ITOCTOSTHHOT'O METOIUKH; " cUCTeM oe3
oOpamieHusi K TEKCTy obpameHust K TEKCTYy
CTaHJapTHOU CTaHJAPTHOU METOAMKU;
METOIUKH;

3HaTh: He 3naer | He3naer BOCIIPOM3BOJMT I10 JEMOHCTPUPYET 3HA€T OCHOBHBIE

BJIAACH | TEOPETUYECKHE (hopMyTHPOBKH TaMsITH 3HAHWS MTOHNMAaHUE TEHICHITUN Pa3BUTHUS

HeM OCHOBBI CHECIHAIBHBIX MTOHATHI 0a30BBIX TEOPETUYECKUX OCHOB | TCOPETHYCCKUX OCHOB TEOPETHUECKUX

CHCTEMOii XUMHYIECKIX XUMHUYECKUX Pa3IMYHBIX METOOB Pa3IMYHBIX METOJOB MpEeNCTaBICHUN 1

dyHjamenra | AMCUHILIIH TUACITATIITH 1 XUMHAYECKOTO XUMHYECKOTO aHAIH3a; HOBEHIIINE TOCTHKECHUS

TIBHBIX OCHOBHBIX 3aKOHOB aHaJIN3a; B obmactu

XIMITICCKIX XUMUH; AHATHTHYECKOH XHMIN U

N XUMHYECKOU

TIOHATUH

) OKCIEPTHU3HL.

(IK-3); Ymetn: He ymeer | He opuentupyercs B | yMmeeT pemaTh | yMeeT  CaMOCTOSITENBHO | yMeeT MIPUMEHSTh
MPUMEHATh  3HAHUSA KJIacCU(UKAITIT THITOBEIE 3a/a4d, | ONTHUMHU3HPOBATH TIPUHIIATTBI HAYYHOTO
cnenuduaecKux BEIIECTB, HWCHBITHIBACT | UMUTHPYIOIINE cpencTaa pelleHnsl | TUIAHUPOBAHUS
3aKOHOMEPHOCTEH 3aTpyTHEHUS P | peabHbIe CHUTYAIllUH | KOHKPETHBIX 3a/1a4 | SKCIIEPUMEHTA Ha
pasnuYHBIX oOmacreit cocraBnennu ¢opmyn | u3 npaktuku HUP, B | mpodeccrnonanbHOM OCHOBE aHaju3a
XUMHYECKOH  HAyKH COCTMHEHUH u | obmacTu JIeATEIBHOCTH; JTUTEPATYPHBIX  JTAHHBIX
pu peleHnn Ha3BaHWUH BEIECTB B | aHATTUTHYCCKOMH ymeer pemarts | ais penreHus
poheccroHaIbHBIX COOTBETCTBHH C | XUMUHM ¥ XUMHUYECKOH | podeccHoHabHBIC po¢eCCHOHATBHBIX
3aaaq HOMEHKJIIATypOH OKCIEPTHU3HI, 3a7a9H B obacTH | 3amaq B obmacTu

HIOITAK, aHAJIMTUYECKON XMMUU M | aHAJIUTHYECKON XMMHH U
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CTPYKTYPHBIX u XUMUYECKOU XUMUYECKOU
IIPOCTPAHCTBEHHBIX JKCIIEPTU3BI; JKCIIEPTU3BI;
hopmyn OCHOBHBIX
KJIACCOB OPraHUYECKUX
u HEOPTaHUYECKHUX
COCIUHCHUIA;
Baagers: He He Bnaneer HaBbIKOM BJIAJIEET  METOJOJIOTHEN
CUCTEMOH BIIAJICCT paboThI ¢ OONBIITUM croco0eH  YacTHYHO | HOBEHIIMX METOJIOB | BJIAJICET OCHOBHBIMH
(hyHIIaMEHTaTBHBIX 00beMOM y4eOHOM WHTEPIPETUPOBATH XUMHYECKOTO aHalmW3a M | HaBBIKAMH  pa3paboTKH
TOHATUH JIMTEpaTyphl, HE yMEET | PE3YNIbTAT XHMHUYECKON 3KCIEPTU3bl | HOBEUIIMX METOJIOB
CrenraabHbIX CTPYKTYpPHPOBAThH SKCIIEPHUMEHTA C | BEIIECTB pa3IMYHON | XMMHMYECKOIO aHajiu3a U
XUMUYECKUX MaTepuall, BBIIEISATh IIPUBJIEYEHUEM MPUPOJBI W PA3IUYHBIX | XHUMHYECKOU
TUCTIATIITIH [JIABHYIO MBICITb, CBEJICHUI 13 | 00BEKTOB (BKITFOYAsST | 9KCIIEPTH3HI BEILECTB
(bOpMHPOBATEL CMBICIBI | OTAEIBHOM  OOJNACTH | IMHIIEBHIE NPOAYKTHI, | PA3IM4YHON HPUPOABI H
0a30BBIX XUMHUECKHX | XUMHUYECKOH  HAayKd | OOBEKTBI ~ OKPYXAIOMIEH | pa3iuyHBIX  OOBEKTOB
MTOHSTHI (cnenmanm3anum); cpenpl); (BKITIOUAS MTHAIIEBBIC
BJIAJICET MPOJYKTHI, 00BEKTHI
METOJI0JIOT U el OKPYXKAIOIIEeH CPeIn);
peLieHus
CTaHJAPTHBIX  3aJa4y
o BBIOpaHHOMY
poduITIO;
3HaTb: He 3naer | He Bocnpou3BOIWT IO | 3HAET OTAEIbHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET
croco0 | OCHOBHBIE MaMsITH METOMbI IPUMEHEHUS | HOHUMAHHE  OCHOBHBIX | IOHUMAHUE OCHOBHBIX
HOCTBIO €CTECTBEHHOHAYYHbIC (hopMynupOBKH JIOTUYECKUX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
HpUMEHSATD 3aKOHBI u OCHOBHBIX TIOHSTHIA onepauui s 3aKOHOB U | 3aKOHOB U
OCHOBHEIE 3aKOHOMEPHOCTHU B JIOTUYECKOr O CHUCTEMaTU3aLNU U 3aKOHOMEPHOCTEN B | 3aKOHOMEPHOCTEN B
ECTECTREHHO obyactu MBIIJICHUS: aHATIN3a, MPOrHO3UPOBAHUS 0o0JIacTH aHATUTUYECKON | 00JaCTH aHAIMTUYECKOH
HaydHbIE AHAJIUTUYECKON 5 CHUHTE3a, CPaBHEHMUS, XUMHUYECKOU _ | xuMME M XHMHYECKOH | XMMMH H XMMHYECKOH
XUMUU U XUMUYECKOU 00001IeH s 1 nH(OpPMAITNH B Y3KOH | SKCIIEPTHU3HI; 3KCIIEPTU3bI U
3aKOHBI = SKCIIEPTU3bI JIOKa3aTeIbCTBA; 00JTacTv 3HaHUS; WUTEOCTPUPYET UX HA
3aKOHOMEPHO KOHKPETHBIX MTPUMEPAX.
CTH PasBUTHA | yyerp: He ymeer | He ymeer OOBACHSTH | yMEET C TIOMOUIBIO | YMEET  CaMOCTOSITENILHO | yMEET KPUTHUYECKU
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XUMHYCCKOM | IPOBOAUTH  aHAJU3, UCIIOJIb30BAHUE TOIBKO | MPerojaBaTes M0 M3BECTHOMY IIA0JIOHY | OLCHUBATH JaHHBIC
HayKH  [pH | MOHHTODUHT u OTACNBHBIX  HABBIKOB | OOBSICHATH MPOBOAUTH aHanu3, | IUTEpaTypbl, BBIOMPATH
AHAIH3E 9KCIEPTU3y O0BEKTOB TUIst pEIIeHus | UCTIONB30BaHUE MOHUTOPUHT U | ONTUMAJIbHBIE METOAUKU
MoNydeHHplx | PA3THYHOTO Kiacca JIOTUYECKUX 3a]1a4; JIOTHHECKHX JKCIEPTURY OOBEKTOB | U TPOBOJUTH AaHAJM3,
PE3YIbTATOB orepanui IUISL | pa3iIM4YHOro Kiacca; MOHHUTOPHHT u
(TTK-4): CHUCTEMaTH3allil | IKCIEePTU3Y  OOBEKTOB
MPOTHO3UPOBAHHUS Pa3NUYHOrO Kiacca;
XUMHUYECKOU
UHPOPMAIHH;
Baanern: He He BJIaJIEET | JOIMYCKAET CEPhE3HBIE | XOPOIIO BIIAJICET | CBOOOMHO BJIaJIEET
HaBBIKAMHU BIIaJiceT OT/ACNBHBIMUA  OOIIMMU | OIIUOKU TIPU HaBbIKAMH HaBbIKAMH
HCTIOJIb30BAHHUS HaBBIKAMH, HAaIlpUMep, | UCIOIb30BaHUH TEOPETUIECKON TEOPETUIECKON
3aKOHOB u TOJIBKO aHAaJN3a; JIOTMYECKUX WHTEpIIpeTaIiu HUHTEpIIpEeTaIIH
3aKOHOMEPHOCTEH oreparuii (aHanm3a, pe3yIBTATOB aHajm3a, | pe3ylIbTaToOB  aHaJM3a,
XUMHYECKUX HAYK IS CHHTE3a, CPAaBHEHUA, | MOHHUTOPHUHTA ¥ | MOHUTOPHHTA "
HHTEPIpETAIIAN 00001IeHN, JKCIIEPTH3HI O00BEKTOB | OKCIEPTHU3BI  OOBEKTOB
pe3yabTaTOB aHAIN3a, JIOKa3aTeNbCTBA) [UISL | Pa3IMYHOTO Kjlacca IO | Pa3InYHOTO KJlacca
MOHHUTOpPHHTA u CUCTEeMaTH3aIluU H W3BECTHOMY  IMAONIOHY | (MOAENBHBIX CHUCTEM,
AKCIIEPTU3bI 00BEKTOB MIPOTHO3UPOBAHMS (MOIeTBHBIX CHUCTEM, | OOBEKTOB OKPYKarOIIEeH
Pa3IUYHOTO Kilacca XUMHUIECKOH O00BEKTOB  OKPYXAIOMIEH | Cpemsl, MTUTIEBBIX
nH(popMaIy; Cpemsl, MUMIEBBIX | TPOAYKTOB, MaTEpHaJIOB
MPOAYKTOB, MaTEpUajoB | Pa3iIHMIHOrO
Pa3IMIHOTO Ha3HAYCHUS);
Ha3HAYCHUSA);
3HaThb: Hesnmaer | He 3Haer OCHOBHBIX | 3HaeT OT/ICNBHBIC | 3HACT 3aKOHOJATENbHBIC | OTIUYHO 3HAET
BJIAJICH | 3aKOHOJAATENbHBIE U mpaBuy ~ pabOTBl € | 3aKOHOJATENbHBIE W | M TPAaBOBBIE aKTHl B | 3aKOHOJATENbHBIE u
HeM [IPaBOBBIE  aKTHl B XUMHYECKUMHU MpaBOBbIE aKThl B | objmacTm OE30MacHOCTH, | MPABOBBIE  AKTHI B
METOIaMHU obnactu peaKkTuBaMu; HE obnactu TpeOoBaHUs K | obimactu 6e30MacHOCTH,
GesomacHoro | O€3omacHocty, 3HaeT rpaBmia | 6e30MacHOCTH, Oe3ormacHOoCTH pabOTHI B | TpeOOBaHMS K
obpamesus ¢ TpeOoBaHMs K TEXHUKH O€30ITaCHOCTH | TpeOOBaHHUS K | XUMHUYECKUX Oe3omacHOCTH PabOTHI B
XHMHYCCKIM 0e301acHOCTH PabOTHI npu pabore ¢ | 6e3omacHoCTH, nabopaTopusix, XUMUYIECKUX
B XUMHYECKHIX (hr3rueckuMu YaCTHYHO 3HAET | JIOMYCKaeT OMMOKH TpH | JTabopaTopHsX,
" nabopatopusix, npudopaMu CpeACTBA W MeETOABl | BBIOOpE  CPEACTB W | THIIMYHBIE OWMOKH H
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MaTepuaiamMmu
C Y4eTOM HX
buznuecKkux
u
XUMUYECKUX
coiicts (IIK-
7);

CpeACTBA W METOBI (razoBBIMH, TIOBBIIICHUS METOJIOB MOBBIIICHUST | BOSMOXKHBIE CIOKHOCTH,
MOBBIIICHUS ANEKTPUIECCKUMH, 0e3omacHOCTH 0e30MacHOCTH; KOTOpBIC JOIYCKAIOT
0e30macHOCTH BaKyyMHBIMH H TIp.); npodeccroHaNbHON npu BBEIOOpE CPENCTB U
npodecCHOHATBHON HE 3HaeT TMPUEMBI | IEITEIbHOCTH; METO/IOB  TOBBIIICHUS
JeATebHOCTH OKa3aHus MepBoi 0e30macHOCTH u
TIOMOIIH CHOCOOOB 3alINTHL.
NOCTPaIaBIIMM  TIpH
XUMHYECKUX OXKOTaxX H
OTpPaBIICHUSIX
Ymern: He ymeer | He ymeer oneHuBarh | 4aCTUYHO yMeeT yMeeT
BBIOMpATH METOJIBI CTEIIEHb OITaCHOCTHU | UACHTU(PHUIUPYET UACHTU(DHUIIUPOBATH UICHTU(UILIUPOBATh
3aIUTHI oT TpyIII BEIIIECTB | OMACHOCTH, yMEEeT | OCHOBHBIE  OITACHOCTH, | OCHOBHBIE  OIACHOCTH,
OITACHOCTEN u (xucnoTsl, IeJI04H, | BBIOMpATh METOJIbI | JOIYCKaeT OTJINYHO BBIOMpaeT
CIIOCOOBI MEpKanTaHbl W TMp.) | 3aIIUTHI OT | HE3HAYUTENbHBIC OIMUOKN | METO/BI  3aIIUTHl  OT
obecrieueHmst JUTST 3I0POBBS | OMACHOCTEH, HO | MpH  BBIOOPE METOAOB | OMACHOCTEH W CIOCOOBI
KOM(OPTHBIX YeJOBEKAa; OKa3bIBaTh | JOIYCKAET OTHAENIBHBIC | 3aIUTHI OT OACHOCTEH; | oOecredeHus
ycIoBuUi HEPBYIO IIOMOIIb | OIIUOKH; KOM(OpPTHBIX  yCIIOBUI
npodeccruoHanTbHOM MOCTPaaBIIEMy oT npodeccrnoHambHOM
JEeATEIbHOCTH XUMUYECKUX JeSITEIbHOCTY;
BO3JICHCTBHIA;
Baagernb: He He Bmameer 0a30BBIMHU | BIaieeT TOHATHWHO- | BIAJeeT TEPMHHOJIOTHEH, | OTIIMIHO BJIaJceT
MIOHATHIHO- BIIazeeT HaBbIKAMU PalOTBl € | TEPMUHOIOIUYECKUM | HO UCIIBITHIBAET | TEPMUHOJIOTHEH,
TEPMHUHOJIOTHYECKUM XUMHUYECKUMHU amnmapaTtoM B OOJNAcCTH | CIOKHOCTH IPH BIAACHUHM | IPUEMaMU
anmapaTtoM B 00JIacTH peaKkTUBaMU c | 6be3onacHocTH, npreMaMu palroHaIN3ALUH
0e30MmacHOCTH, COONFOIGHUEM  HOPM | IpreMaMu parioHaIN3auN npodeCCHOHATBHOMN
pueMamMu TEXHUKH O0€30MaCHOCTH | pallMOHAIN3ANN npodeccruoHaNbHON JeSITENBbHOCTH;
palyoHaIN3aLuH 1 TpeOOBaHUIl OXpaHbl | TpodecCHOHATBHOM JEeATEIbHOCTH;
npodeccuoHaNbHON TpyZza; JEeSATEIbHOCTH, HO
JeATeNIbHOCTH c JOIYCKAEeT OIHUOKH;
Lenplo  obecredeHus

0e30I1acHOCTH
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