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1. lesanb 1 3a7a44 OCBOEHHUSA TUCIUILIAHBI

[Tporpamma nucrumiuHbl coctaBieHa Ha ocHoBe Tpeboanuit ®I'OC BO mno cnenuansHoct 04.05.01
dyHnaMeHTalIbHAs U TIpUKIagHas xumus. [IpeqnasHadena 1 CrienuagucToB, O0YyJalIIMXCs M0 MPOTrpaM-
Me «XUMUS OKPYXKAIOIICH Cpeibl, XUMUYECKasl SKCIIEPTH3a U KOJOruIecKasi 0e30MacHOCThY (TIePBBI o)

Heab ocBoeHUS MUCHUILIAHBI (MOyJist): Llenbro OCBOCHUS JUCIUIUIMHBI SIBJISETCS TEOpeTHYecKas U
MPAKTUYECKast TIOJITOTOBKA CTYICHTOB MO OCHOBHBIM ((pyHIaMEHTAIBHBIM) pa3/iesiaM o0IIel U HeopraHude-
CKOW XMMHUU C YY€TOM COBPEMEHHBIX TCHICHIIMA PAa3BUTHUS XUMUYECKON HAYKH, YTO 00ECIICUNBACT PEIICHUE
3aay Oyaymen mpopecCuOHAIBHON EATEIbHOCTH.

3apaum: 3agayamMu TUCHUIUIMHBI SBIISIOTCS U3YYCHUE!

- COBPEMEHHBIX MPEJICTABICHUNA O CTPOCHHUM BEILIECTBA, O 3aBUCUMOCTH CTPOEHHUS M CBOWCTB BEIIECTB
OT TOJIOKEHMSI COCTABIIAIONINX UX 3JIeMEHTOB B [lepuoanueckoil cucremMe u Xxapakrepa XMMUYECKOUN CBSI3H;

- TIPUPOABl XUMUYECKUX PEAKIMH, UCIOJIb3YEMbIX B MPOU3BOJACTBE XUMUYECKUX BEIIECTB U MaTepHa-
JIOB, KHHETUYECKOTO ¥ TEPMOJIMHAMUYECKOTO MOIX0/I0B K OMHUCAHUI0 XUMUYECKUX MPOLIECCOB C LIENbIO OII-
TUMU3AIUU YCIOBUH UX MPAKTUYECKOW peaan3aluu;

- BQXHEUIIHNX CBOMCTB HEOPraHWYECKUX COCIMHEHUN M 3aKOHOMEPHOCTEN MX U3MEHEHHUS B 3aBUCHUMO-
CTHU OT TOJIOKEHUS COCTaBJISIIOIIUX UX AJIEMEHTOB B [lepnoauyeckoii cucreme.

2. Mecrto aucuumiunsl B ctpykrype OIIOII BO
JucuummHa oTHOCUTCS K 6a30B0oit yactu yaeonoro mukina — b1.0.07.01 Moaynp «XUMUs» U OCHOBBIBAETCS
Ha 3HaHMAX, HABBIKaX U YMEHHUAX, IPHOOPETEHHBIX B pe3yJIbTaTe OCBOCHUS XUMUH, (PU3UKHU U MAaTEMaTHKH B
CpeaHel mKoje. Y CHemHOMY OCBOCHHUIO TUCIMILIMHBI COMYTCTBYET MapalljielbHOE N3yueHHe (PU3UKU U Ma-
TEMaTUKU KaK 0a30BbIX €CTECTBEHHOHAYUHBIX JAUCIUILINH.

N3yuenne nucuuiumesl «Heoprannueckas XUMHs» KaK MPEIUIECTBYIOLIEH COCTaBIAECT OCHOBY Jab-
HEHIIIEro OCBOEHUS CIEAYIOUIMX AUCUUIUIMH: «DPu3nueckas U KOJUIOUJHAS XUMHS», «AHAINTUYECKas XHU-
MUSD.

3. TpeOoBaHusl K pe3yJIbTATAM OCBOCHUS CO/IeP:KAHUS U CHUTIHHBI
DJieMeHTBhI 001eKYJIbTYPHO-IPo(eccnoHanbHbIX kKomnerenuuii (OIIK),
¢opMupyemMbIX JTaHHOW JUCHUIIIMHOK

[Ipn u3yyeHUM OUCHUIUIMHBI OCOOBIM aKIIEHT CAEJaH Ha pealln3allii0 KOMIIETEHTHOCTHOTO IMOJAX0[a,
IpeayCcMaTpUBAIOILEro MCIOJIb30BaHHE B y4eOHOM MIpOIlecce aKTUBHBIX M MHTEPaKTUBHBIX (hOpM NpoBee-
HUS 3aHATHI (CEMHUHApOB B JUAJIOTOBOM PEXHMME, AUCKYCCUH, KOMIIBIOTEPHBIX CUMYJISAIUNI, JEJIOBBIX U PO-
JEBBIX U, pa300p KOHKPETHBIX CUTYaIUil, ICUXOJIOTMYECKUX TPEHUHIOB, TPYIIOBBIX TUCKYCCHil). Y aenb-
HBII BEC 3aHATUHN, IPOBOJMMBIX B MHTEPAKTUBHOMN opMe, cocTasisieT 30 % ayIUTOPHBIX 3aHATUH.

[Tponecc U3ydyeHus: TUCHMIIIMHBI HAPaBJICH Ha (OPMHUPOBAHUE HIEMEHTOB CIEAYIOMINUX KOMIETEHINH
B cootBeTcTBUU ¢ @T'OC BO u OIIOIT BO no ganHOMY HanpaBieHUIO MOJTOTOBKH (CIEIIHAIBHOCTH):

OIIK-1: CriocobeH aHanmM3upoBaTh, HHTEPIPETHPOBATH U 0000IIATh PE3YyIbTATHl IKCIEPUMEHTAIBHBIX
U PacYETHO-TEOPETUYECKUX padOT XUMHUUYECKOI HANPaBIEHHOCTH;

OIIK-2: CiocoGeH NpoBOAUTh XUMHUECKUI IKCIIEPUMEHT C UCIIOJIb30BaHUEM COBPEMEHHOTO 000py/I0-
BaHUs, COOII0/1asi HOPMbI TEXHUKU O€30MacHOCTH;

OIIK-3: CnocoOeH NMpUMEHSATh PacueTHO-TEOPETUUYECKHUE METOJbl Uil M3y4eHHs CBOWCTB BELIECTB U
IIPOLIECCOB C UX Y4aCTUEM, HCIOJIb3Ysl COBPEMEHHOE POrpaMMHOe obecrieueHre U 0a3bl JaHHBIX Mpodec-
CHOHAJIbHOTO Ha3HAYEHMUS;

OIIK-4: Cnioco0eH m1aHUpoBaTh pabOThl XMMHUECKON HAIpaBJIEHHOCTH, 00pabaThIBaTh U UHTEPIPETHU-
pOBAaTh NOJYYEHHBIE PE3YNbTATHI C UCIOIb30BAHUEM TEOPETUUECKUX 3HAHUM M NMPAKTUYECKUX HaBBIKOB pe-
[IEHUs] MaTeMaTHYeCKUX U PU3NYECKUX 3a/1ad.

B pesysbTare 0cBOCHUsI AUCHHUILIMHBI 00y4aIOIIUICH J0/IKEH 3HATD!

-OCHOBBI COBPEMEHHBIX T€OpHUH B 00JacCTH HEOPraHMYECKON XUMHUHU M CHOCOObI MX MPUMEHEHUs AJs
pelLIeHHs TEOPETUYECKUX M MTPAKTUYECKHX 33134 B JIIOOBIX 001aCTAX XUMUH;

-OCHOBHBIE TMOHATHS U 3aKOHBl XMMHUH, TEPMUHOJIOTHIO U HOMEHKJIATypy Ba)KHEHIIMX XUMHUYECKUX CO-
STUHEHUM;

- COBpEMEHHbIE MTPE/ICTABICHHS O CTPOCHUN aTOMOB, MOJIEKYJ M BEIIECTB B PA3JIMYHBIX arperaTHbIX Co-
CTOSIHMSIX;



- IPUPOJY U THUITBI XUMUYECKOU CBA3H;

- METOJOJIOTUIO IPUMEHEHHS TEPMOJIUHAMUYECKOT0 U KUHETUYECKOTO MOAXO0A0B K ONMHCAHUIO XUMHUYE-
CKHUX MPOILIECCOB;

- crienu(pMKy CTPOCHHSI U CBOMCTBA KOOPIUHAIIMOHHBIX COSTMHCHUI;

-XapaKTEPUCTUKY JIEMEHTOB U UX BOKHEHIIUX COCAMHEHU,

- 3aKOHOMEPHOCTH M3MECHEHHS (DU3HKO-XUMHUYECKHX CBOMCTB MPOCTBHIX M CIOKHBIX BEIIECTB B 3aBUCH-
MOCTH OT IOJIOKEHUS COCTABIISIFOIIMUX X AJIEMEHTOB B [lepuoauyeckoii cucreme;

- OCHOBHBIE MPABWJIa OXPaHbI TPYJa U TEXHUKU O€30MacHOCTH MPHU PabOTE B XMMHUYECKOM J1abOpaToOpHH;

YMeTh:

-CaMOCTOSITEJILHO CTaBUThH 3a7ady HCCICJIOBAHHMS B XUMHYECKHX CHCTEMaX, BHIOMpATh ONTHUMAbHBIC
MyTH U METOJBI PEIICHUS OJOOHBIX 33]]a4 KaK SKCIIEPUMEHTAIBHBIX, TaK U TEOPETUUYCCKUX;

-00CY)XJIaTh pe3yJbTaThl UCCIICIOBAHUI, OPUEHTUPOBATHCS B COBPEMEHHOM JIMTEpaType M0 HEOpTraHH-
YECKOU XMMUH, BECTH HAYUYHYIO JUCKYCCHIO 110 BONPOCAM HEOPTraHUYECKOW XUMUU;

- paboTaTh C XUMHUYECKUMHU PEAKTHBAMH, PACTBOPUTEISIMH, JTAOOPATOPHBIM XUMHYECKUM 000pYyI0BaHH-
eM;

- IPOU3BOAUTH PACUEThl, CBA3aHHBIC: C MIPUTOTOBJICHUEM PACTBOPOB 3aJaHHOM KOHIIEHTpAIMU, ONpeie-
JIEHHUEM TEPMOAMHAMHYECKUX U KUHETHYECKHUX XapPAKTEPUCTUK XHUMHUYECKUX IPOLIECCOB, ONPEAECICHUEM
CTEXUOMETPUU XUMHUYECKHUX PEaKLUl, ONPEeIeHUEM YCIOBUNA 00pa30BaHUs OCAKOB TPYTHOPACTBOPUMBIX
BEILIECTB U Jp.;

- HUCIOJB30BaTh MPUHLMI NEPUOANYHOCTU U [lepuonnueckyro cucremy [Uisl IpecKa3aHUsl CBOMCTBA
MPOCTBIX U CIIOKHBIX XUMUYECKUX COCIMHEHU, U 3aKOHOMEPHOCTEN B UX U3MEHCHHH;

- MPOBOJUTH MPOCTON Y4eOHO-HCCIEAOBATEIbCKUN IKCIEPUMEHT Ha OCHOBE BIIAJICHHS OCHOBHBIMU
npueMaMiy TEXHUKU padboT B JabopaTopuu;

- IPOU3BOJIUTH OLIEHKY MOTPEUTHOCTEN pe3yabTaToB (PU3UKO-XUMHUYECKOT0 IKCIIEPUMEHTA;

- 0OPMIISTH PE3YNIBTATHI SKCIIEPUMEHTATLHBIX U TEOPETUYECKUX PabOT, GOPMYITUPOBATEH BHIBO/IHI,

BJIAJETh:

-OCHOBHBIMU IIpUEMaMU MTPOBEACHUS HUZHKO-XUMUUECKIX U3MEPECHUH;

-METOJaM1 KOPPEKTHOMN OIIEHKHU MOTPEIIHOCTEN MpU MPOBEACHUN XUMHYECKOI0 KCIIEPUMEHTA;

- TEOPETUYECKUMHU METOJIaMH OMUCAHMS CBOWCTB MPOCTHIX M CIIOXKHBIX BEIIECTB HA OCHOBE JJIEKTPOH-
HOI'0 CTPOEHHS UX aTOMOB U IOJIOKEHUSA B [lepronnueckoit cucremMe XMMUYECKUX JJIEMEHTOB;

- DKCIIEPUMEHTAJIbHBIMA METOJAMH OIPEIEICHUS] XUMHUYECKUX CBOWCTB M XapaKTEPUCTHUK HEOpraHUYe-
CKMX COCJIMHCHUU.

4. CTPYKTYPA U COAEP KAHUE JUCIHHUITJINHBI

Tabmumna 1
Coaep:xxanue TUCHHUILIMHBI (MOYJisl), epeYeHb OLIEHOYHBIX CPEACTB U
KOHTPOJIMPYEMBbIX KOMIIEeTeHIH
Ne Hanme- Conepxanue pazaena Koa xontpo- | HaumeHo-
pas- HOBaHHE JIMpyEMOU BaHHUE OIle-
Jena | pasjena KOMINETCH- HOYHOTO
(Momys) HHI:II;:TJ;P; e CpeacTBa
[Ipeamer u 3agaun xumuu. Mecto xumuu B cucteme ecre- | OIIK-1;
«Xumusi | cTBeHHBIX Hayk. [Ipenmer u 3agaun xumun. OcHoBHBIE 3a- |  OIIK-2; Kosnoxk-
1 KakK a4yl COBpEMEHHOW HeopraHmyeckod xumuu. Copemen- | OIIK-3; BUYM, KOM-
HayKa. HbI€ HaIIPaBJICHUS Pa3BUTHUSI XUMHUECKON HAyKu. XUMHYE- OIIK-4 TIBIOTEPHOE
Crpoe- ckas opma JABMKEHUS MaTepuu. XUMHS KaK CHCTeMa 3Ha- TECTHPO-
HUE Be- | HHI O BEIIECTBaX — MX COCTaBE, CTPOCHUH M XMMHYECKOU BaHUE
LIECTBa» | CBSI3U. ATOMHO-MOJEKYIsIpHOE yueHue. OCHOBHBIE XUMU-
Cospe- YECKHE TIOHSTHS: aTOM, MOJIEKYyJa, MPOCTOE BEIIECTRBO,
MEHHbIE | XUMHUYECKOE COeAMHEHUEe. XUMUUYecKuil snement. M3oto-




npoOJe-
MBI HC-
OpraHu-
YecKoi
XUMHUU.

nbl. AToMHas 1 MonekyinspHas Macca. Moisb, MonsipHas
Macca, MOJIIpHas KOHLIEHTpauus BemiectBa. OCHOBHbIE
3aKOHBI aTOMHO-MOJIEKYJIIPHOTO YY€HHUs. 3aKOHBL: COXpa-
HEHUS, KPaTHBIX OTHOLIEHWH, MOCTOSIHCTBA COCTaBa, 00b-
€MHBIX OTHOLIEHHH. 3aKOH ABOrajpo. 3aKOH 3KBHBAJICH-
ToB. COoelMHEHUsI MOCTOSTHHOTO U IEPEMEHHOIO COCTaBA.
['azoBbie cucremsl. l'a3oBble 3akoHbl. MneanbHbIl ras.
VpaBuenne Menneneesa—Kianevipona. IlapiuansHoe
JIaBJICHHUE Tra3a B CMECH, OTHOCUTEIIbHAS IUIOTHOCTD I'a30B.
CrpoeHrie aromMa M 3JEKTPOHHBIX 000JI0UeK aroma. OIKC-
IIEPUMEHTAIbHBIE OCHOBBI COBPEMEHHOW TEOPUU CTPOCHUS
aTtoma. Sapo u anekTpoHHas obosouka. [lnanerapnas mo-
JieNIb aTOMa M IocTysaTel bopa, mpoTuBOpedns MOJIENH.
[yanu3m B noBeneHuM MUKpodacTul. BosHOBas npupona
SJIEMEHTApHBIX YacTHull. YpaBHEHUE Je bpoiss, nmpuHIMI
HeomnpezaeneHHoctu ['eitsendepra. KBantoBo - mexanuuye-
CcKasg MoJenb aroma Boaopoja. BomHoBoe ypaBHeHHe
[penunrepa. BonHoBast (GyHKIUS U 3JIEKTPOHHAs IUIOT-
HOCTb JIEKTPOHOB B aTrome. PanguanbHoe M yrioBoe pac-
IpeJIeJIeHUE IEKTPOHHOM IUIOTHOCTH B atroMe. KBaHTO-
BbI€ YnCJIa. ATOMHBIE OpOUTAIN. DHEPreTHYECKUe yPOBHU
AJIEKTpPOHA B atoMax. Bun s-, p-, d, f-aroMHBIX opOuUTaNIEi.
ITpunauun Ilaynu. [IpaBuino XyHzaa u MOpsAIOK 3all0JHEHUS
aTOMHBIX opOuTaneii. [IpuHIMII HaUMEHBLICH SHEPTUH.
[TpaBuna Kneukosckoro. [Tonstue 06 a3pdexTuBHOM 3apsi-
Jie AIpa aToMa. DKpaHUPOBAaHUE 3apsja sapa JIEKTpOHa-
mu. llepnonmuecknii 3axkoH u Ilepmoaundeckas cucrema
XUMHYECKHX 3JIEMEHTOB C TOUKHU 3PEHUS TEOPUU CTPOEHUS
atoma. llepuoanyHocTh CBOMCTB 31eMeHTOB. OcoOeHHO-
CTH 3aIllOJHEHUs DJIEKTPOHAMU AaTOMHBIX oOpOuTaned u
dbopMupOBaHUE NTEPUOJIOB. S-, P-, d-, f-dDIIEMEHTBI U UX pac-
MIOJIO)KEHNE B NEPUOAMYECKON cucTeMme. CTpOeHHUE dIIeK-
TPOHHBIX O00OJIOYEK HJIEMEHTOB M MX MNEPUOIUYHOCTD.
I'maBHble W mOOOYHBIE moArpynmnbl. Pasmuusbie ¢Gopmbl
Tabnui  nepuoanyeckoil  cucrembl.  IlepmoanyHocTh
CBOMCTB aTOMOB. Pagnycsl aToMOB U HOHOB. OpOUTaNbHBIE
U 3QpeKTuBHbIE paanychl. I3MeHeHne aTOMHBIX U HOHHBIX
panuycoB Mo mnepuoaaM u rpymnmnam. O¢dektsl d- u f-
cxaTtus. IOHN3alMOHHBIA OTEHIMAI U €r0 U3MEHEHHE 110
nepuogam u rpynnaM. OakTopsl, ONpeneAOIUe BEIUIH-
HY MOHU3ALMOHHOIrO noTeHnuana. CpoJacTBO K AIIEKTPOHY
U €ro M3MEHEHHe Mo nepuojgam u rpynnam. DaxTopsl,
OTpeeNsoNne BEIMYUHY CPOACTBA K AeKTpoHy. IloHs-
THE 00 DIEKTPOOTpUIaTeIbHOCTH 31eMenToB. llkana Ilo-
auHra. V3MeHeHue BeIMYMH 3JIEKTPOOTPHUIATEIbHOCTH
AJIEMEHTOB IO NepuoaaM M rpynmnaM. [lepumonnyHocTs
XUMHYECKHX CBOWCTB 3JIEMEHTOB, NMPOCTHIX BEIIECTB U XU-
MUYECKHX COEIMHEHUI. BTopuuHas nepuoanyHOCTh U €€
IIpOsIBIIEHUE B CBOMCTBax 31meMeHToB IV m VI nmepunonos.
M3MeHeHne BaJIGHTHOCTH 10 IepuoaaM u rpynnam. M3me-
HEHUE CBOWCTB 3JIEMEHTOB IO MEpHOoJaM M rpymiam B 3a-
BHCHUMOCTH OT CTPYKTYpBl BHEIIHUX W NPEABHEIIHUX DJIEK-




TPOHHBIX 00O0JIOUEK U PaguycoB aToMOB. M3MeHeHHE Xu-
MUYECKON aKTUBHOCTU METAJUIOB M HEMETAJUIOB IO NEPHO-
JaM ¥ rpynmnaM. M3MeHeHne KMCIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB M THJPOKCHJIOB IO MEepUoJaM U rpymnmnaM. XUMH-
YeCKasl CBA3b U CTPOEHUE MOJIEKYJI, BAJIEHTHOCTh. B3aumo-
neiicteue atomoB. llpuumHbBl 00pa3zoBaHUs XUMHUYECKOU
cBsa3u. [Ipupona xummuueckoit cBsizu. Mosekyna Bogopoaa
U MeTojbl ee omucaHus. KBaHTOBO-MeXaHWYECKas Tpak-
TOBKa MEXaHHM3Ma OOpa30BaHUsl CBSA3H B MOJIEKYJIE BOJO-
pona. OCHOBHbBIE THUIBI XMMHUYECKOW CBSI3M: KOBaJCHTHAas
(HemossipHasi W MOJsIpHAs), MOHHAs, MeTajinyeckas. Me-
XaHU3MBI 00pa3oBaHUs KOBaJEHTHOH cBs3u. OOume oco-
OCHHOCTH MEXaHU3Ma OOpa30BaHMs KOBAJCHTHBIX U HOH-
HbIX cBsizeil. OCHOBHBIC TOJIOKEHUS TEOPUH BaJICHTHBIX
ces3eil (BC). OcobennocTn 0Opa3oBaHUsl CBSI3EH 1O J0-
HOPHO-aKIIENTOPHOMY MexaHu3Mmy. Hacelmaemocts u
HaIlPaBJIECHHOCTbh XWUMHUYECKOM CBsI3M. MHOIOLIEHTpOBAas
CBsI3b. BaJeHTHOCTh XMMHUYECKUX 3JIEMEHTOB. Mcropus
pa3BUTHUS TOHATHS BaJCHTHOCTU. Pa3nuyHble TPaKTOBKHU
MOHATHUS BAJEHTHOCTH B COBPEMEHHOM XHMMHUHU. BaneHt-
HOCTh ¢ no3unuid teopun BC. Banentnocts s-, p-, d-, f-
anemeHToB. [locTosiHHAsA U TepeMeHHas BaJICHTHOCTU. Ba-
JIEHTHOCTh M CTENEHb OKUCJIEHUS aTOMOB 3JIEMEHTOB B UX
coenuHeHUsIX. KoopanHAIMOHHOE YHCI0 XUMHUYECKU CBS-
3aHHOTO aTOMa KaK XapaKTepUCTHKA, JOMOJHSIONIas Ba-
JEHTHOCTh. OAMHOYHBIE U KPaTHBIE CBSI3HU. G- U M- PA3HO-
BUJIHOCTH KOBQJICHTHBIX CBsA3eH. OTHOCUTEIbHAS YCTOMUH-
BOCTh (p—p)n- u (p—d)m-cBsizeii. KomuyecTBeHHBIE Xapak-
TEPUCTUKH XUMHUYECKUX CBsizeil. [lopsaok cBs3u. DHeprus
cBsi3u. [{nuHa cBs3u. BanenTHsblit yron. D¢dexTuBHbIE 3a-
PAIBI XUMUYECKU CBA3AHHBIX aTOMOB M CTEIIEHb HOHHOCTH
cBs3u. JlumonbHbIE MOMEHT CBA3U. (CTENneHb HOHHOCTHU
CBS3M KaK (YHKIMSI Pa3HOCTH AJIEKTPOOTPHULIATEIbHOCTEN
B3aUMOJICUCTBYIOIIMX aTOMOB. JIUNIOJIIBHBIE MOMEHT MHO-
FOAaTOMHOM MOJEKYJIbl. PakTOpBl, ONPEACISAIOIINE BEIIN-
YUHY JWUIOJBHOTO MOMEHTa MHOTOAaTOMHOW MOJIEKYIIBI.
Konnenust rubpuan3anydyu aToOMHBIX OopOuTaneit u mpo-
CTPaHCTBEHHOE CTPOCHHE MOJIEKYT M HOHOB. OcOOEeHHOCTH
pacripeiefieHus SJIEKTPOHHON TUIOTHOCTH TUOPHIHBIX Op-
ourtaneit. [Ipocreitimve TUNbl THOPUAUZALKH: SP, spz, sp3,
sp’d, sp’d’. Tubpuamsamus ¢ y4acTHeM HEIOCICHHBIX
aNeKTpoHHBIX Nap. [IpocTpancTBeHHAss KOHGUTYpALIUS MO-
JeKys 1 noHOB Thna AX,, AX3, AX4, AXs, AXe, AX7. Teopust
OTTaJKWBAHUS DJIEKTPOHHBIX TMap BaJECHTHOW OOOJIOYKH U
MIPOCTPAHCTBEHHAS CTPYKTypa Moiyiekya. Kormenus mo-
JSIpU3alUKA MOHOB. TPaKTOBKA MOJISIPHBIX CBSI3€M COTVIACHO
KOHIICTIIINH TOJISIpU3aIiii HOHOB. JIOKaln30BaHHBIE U JiE-
JIOKAJIN30BaHHbBIE CBA3U. Tpex- U MHOTOLIEHTPOBBIE CBSI3H.
Jenokanuzanusi m-3J€KTPOHHOW TIJIOTHOCTH B MOJIEKYJIE
Oensona, rpadure, HOHAX KHUCIOPOJICOAEPKALIUX HEopra-
HUYECKUX KHUCIOT. DJIEKTPOHHOACHUIIUTHBIE U AJIEKTPOH-
HOM30BITOUHBIE MOJIEKYJBI. [IpocTpaHcTBeHHass KoHpUTY-




panus MOJEKYJI M MOHOB KHMCIOPOJCOJEpXkAIIMX Heopra-
HUYECKUX KHUCIOT. Teopuss MOJEKYJISIPHBIX OpOUTaei
(MO JIKAO). OcnoBnbie nonoxxkenus: Teopun MO. DHep-
reTuyeckre aquarpammbl. CBSI3bIBAIOIIME U Pa3phIXJISIIOIINE
MO. Duepretuyeckue auarpammbl MO AByXaTOMHBIX MO-
JIEKYJI 2JIEMEHTOB BTOPOr'0 MEPUOJA. G- U T-MOJIEKYJISIPHBIE
opbutanu. OTHOCHUTENbHAS YCTOWYHBOCTH JBYXaTOMHBIX
MOJIEKYJI U COOTBETCTBYIOLMX MOHOB. CpaBHEHHE TEOpUU
BC u MO. Xumunueckas cBs3b B uactunax Ho, Ho," u Hy ¢
no3unuii merogoB MO u BC. MoHHas cBsA3b U €€ CBOMi-
ctBa. [lonspuzanus noxa B 3nekTpuueckom noie. [omspu-
3yeMOCTh U MOJSPU3YIOLIEE EUCTBUE MOHOB. M3MeHeHue
B IepHOJax W rpymnmnax. B3aumonencTBue MOHOB B KpH-
CTAJJIMYECKON pelieTke. DHEpPrus. MOHHOM KpHcTajinye-
CKOM PEIIETKH, BIUSHUE Pa3MepOB U 3apsA0B MOHOB. Me-
TaJUIn4YecKasi CBsI3b. DJIEKTPOHHOE CTPOEHUE METaIOB C
nozuunn MO JIKAOQO. BaneHTHbBIE 3JI€KTPOHBI, JIEKTPOH-
HbI ra3. OCHOBBI 30HHON Teopuu. CBs3b B METalIax, Mo-
JYNPOBOAHUKAX U JAMUAJIEKTPUKaX. XUMHUYECKasi CBS3b U
TUIBI KpUCTAJLIOB. JlepeKThl KPUCTAIUIMUECKON PEIIEeTKHU.
TBepabie pacTBOpbl. MexXMOJIEKYIIpHOE B3aUMOECHCTBUE.
Cunel Ban-gep - Baansca. OpueHTaniMoHHOE, UHIYKIIMOH-
HOE U JIMCIIEPCUOHHOE B3auMozeicTBua. dMakTopsl, ompe-
JENSIOIINE DBHEPIUI0  MEXMOJIEKYJIIPHOTO B3auMOJECH-
crBus. Bogoponnas cesase. Ilpupona BogopomHon CBs3H,
€€ KOJIMYECTBEHHbIE XapaKTePUCTUKU. MexX- U BHYTPUMO-
JeKyJIsipHasi BOAOPOHAas CBs3b. BogopoaHas cBsI3b MEXKIY
MoJleKyJaMu (PTOpOBOAOPOIA, BOABI, aMMHAKa M CIIUPTOB.
BnusHue BomopogHOW CBA3M Ha (U3MYECKHE CBOWCTBA
BEIIIECTB C MOJIEKYJISIpPHOH CTpyKTypoil. OOmime oco6eHHO-
CTH (PU3NYECKUX CBOMCTB MOJEKYJSPHBIX KPHUCTAUIOB B
CPaBHEHMHM C MOHHBIMU U aTOMHBIMU Kpuctauiamu. Co-
equHeHus BKIoYeHMs. KiarpartHele coennHenus. Kpu-
CTAJIZINYECKOE COCTOSIHME BellecTBa. JleieHne KpucTauuioB
[0 TUITY CBSI3U: aTOMHbIE (KOBaJICHTHbIE), HOHHbBIE, METaJ-
JUYECKHE, MOJEKyJsIpHble. DakToOpbl, ONPEEIIAIOIINE
TEMIEPaTypy IUIaBICHUS HOHHBIX, AaTOMHBIX U MOJIEKY-
JSIPHBIX KPHCTAJJIOB. 3aBUCUMOCTb (PM3MUYECKUX CBOMCTB
BEIIECTB C MOJEKYJAPHOM CTPYKTYpOM OT Xapakrepa
MEXMOJIEKYJIIPHOTO  B3auMOJEHCTBUA.  TemmepaTypsl
IUTABJIEHUS U KUIIEHUS B psAJax BELIECTB CXOIHOIO COCTa-
Ba, 00pa30BaHHBIX 3JIEMEHTAMH OAHOM moarpymmsl. Temn-
70Tl (pa3oBbIX nepexonoB. CoBpeMeHHbIE MPOOIEeMBbl He-
OpraHMYECKON XMMHUH. MeTauioopranuueckas ¥ cynpamo-
JeKyJspHas XUMHUSA-XUMHS MOJIEKYJISpHBIX aHcamOiell u
MOJIEKYJISIPHBIX CBs3ei. IlonmMoineKymnspHblE CHUCTEMBI U
ux nosyueHue. CeneKkTUBHOE CBSI3bIBAaHHE MOJIEKYN B CY-
NEPMOJIEKYJIbl. XUMHSI HECTEXMOMEPUUECKUX COECAMHEHUN.
Heoprannueckne marepuanel. HaHomarepuansl M HaHO-
TE€XHOJIOrMu. bBroHeopranuueckas XuMHsL.

OCHOB-
HEbIE 3a-

OCHOBBI XHMHYECKOM TCPMOAVNHAMHKH. BHGPFCTI/I'-ICCKI/IG
XAPAKTCPUCTUKU XUMHUYCCKUX peaKHHﬁ. HepBoe Ha4daJio

Komnok-




KOHO-
Mep-
HOCTH
npo-
TEKaHHS
XUMHNYC-
CKHX
nporiec-
COB»

TepMOJMHAMUKU. BHyTpeHHsisi »Heprusi BemectBa. [Ipe-
BpAILICHUs PHEPTUU M PabOThl B XUMHUYECKUX IPOIECcCaX.
3akoH coxpaHeHUs sHepruu. Tepmoxumwus. [lonstue o0
SHTAJIBIUU. OHJI0-U HK30TEPMHUECKHUE PEAKLHUU. 3aKOH
I'ecca m cnencreue u3 Hero. CTaHIapTHOE COCTOSIHUE U
CTaHJapTHasl SHTaJbIMS 00pa3oBaHus BeulecTBa. PacueTsl
TEIUIOBbIX 3((}EKTOB peakiuil. DHTAIbIUA aTOMU3ALMH
BELIECTB M DHEPIUs CBSI3U B MHOTOAQTOMHBIX MOJIEKYJaX.
[uxn bopua-I"a6epa. [Ipunnun beptino - Tomncona. Bro-
poe Haudano tepMoauHamuku. [loHarne sHTpommu. Ypas-
HeHue bonbiMana. M3meHeHune sHTponuu npu (Ha3oBbIX U
XUMHUYECKHUX MpeBpameHusax. CTpemiieHue K MakCUMyMy
SHTPOINMH B U30JIMPOBAHHBIX CUCTEMAaX KaK XapaKTEpHUCTH-
Ka BO3MOYKHOCTH CaMOIIPOM3BOJIBHOIO MPOTEKaHMs peak-
nuu. OneHka 3HaKa U3MEHEHMS SHTPONMU B XUMUYECKHX
peakuusax. Dueprust [ m66ca. Ymenbuienue snepruu ['n60o-
ca KaKk TepMOAMHAMUYECKUN KpUTEPUN BO3MOMXKHOCTH ca-
MOIIPOU3BOJIBHOTO IIPOTEKAHUs IpoLecca B 3aKPBIThIX CH-
cremax. CrangaptHoe u3MeHeHue SHepruu ['mbbca B pe-
aKnuy. 3aBUCUMOCTh U3MEHEHHs dHepruu [ mbbca ot Tem-
nepaTypsl, AaBJICHUS U KOHLIEHTPALUU PEarupyroniux Be-
mecTB. OCOOCHHOCTH TPOTEKaHUs Ta30(a3HbIX, KHUJIKO-
da3HbIX, TBepaoda3HbIX peakiuil. Ponb sHTanbNIMIHOTO U
SHTPONMUUHOTO (AaKTOPOB B ONPEACICHUH HAIMPABICHUS
npoiiecca. OCHOBBI XUMHUYECKON KUHETUKHU. [ OMOTeHHbBIE U
rereporeHHble peakuu. CKOpOCTh XMMUYECKON peaklUuu
U (HakTOpel ee OmpeeNsionre. 3aBUCUMOCTh CKOPOCTH
peakuMy OT KOHILIEHTpauuu peareHToB. KuHernueckoe
ypaBHEHUE peakiuu. MHorocraauiiHeie peakuuu. [lops-
JIOK M MOJIEKYJSIPHOCTh peakuuu. [loHaTne o mexaHuszme
peakuuu. [lepexonHoe cocTosiHME, WM aKTUBHPOBAHHBIN
KOMIUIEKC. ODHeprus aktuBauuu. PakTopbl, ONpeAeisio-
M€ BEJIMYUHY SHEPTUU aKTUBAIMU. DHepreTudeckas aua-
rpamMMa peakuuu. Koopannara peakuuu. BinsHue temmne-
paTypbl Ha CKOpOCTb XHMMHM4YECKOW peakuuu. [IpaBuio
Bant-I'opda. Temneparyphsiii ko3dduimeHT ckopocT.
VYpaBHeHne AppeHuyca. YpaBHEHHE 3aBHCHUMOCTH CKOPO-
CTH PEaKLMH OT TEMIEPATyphl, SHEPTUU aKTUBALMH U DH-
Tponuu  akTtuBauuu.  Pacnpenenenne — MakcBera-
boneivana. Karanus u karanuzaTopsl. IHTHOUTOPHI U MH-
rubupoBanue. Karanutuueckue siapl. BnusHue kartanusa-
TOPOB Ha CKOpPOCTh XMMHYECKOH peakiuu. OcoOeHHOCTH
KMHETUKHU Tra30(a3HbIX, KUAKO(PA3HBIX U TBEpIO(a3HbIX
peakuuii. MexaHn3Mbl TOMOT€HHOTO M T'€T€POre€HHOro Ka-
Tanu3a. ['OMOreHHble M TETEepPOreHHbIE KaTaUTHYECKHE
peakuuu. [IpoMexxyTouHble CTaAM B TOMOTE€HHBIX M IeTe-
POTEHHBIX KaTAJIMTUYECKUX peakiusx. AacopOuus ¢pusu-
yeckass M Xxumuueckas. Ilpupoma aacopOIMOHHBIX CHIL.
doToxUMHUYECKHE U LIeNHbIE peakiuu. [Ipupoaa akTHBHBIX
gacTull. OCHOBHBIE CTAIUM NMPOTEKAHUS LIEMHBIX PEAKIIH.
Hepa3BeTBieHHbIE U pa3BETBICHHBIC IIETHbIE PEAKIMU Ha
npuMepe 00pa3oBaHusl XJIOPOBOAOPOAA U BOABI. XUMHYE-
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ckoe paBHOBecue. OOpaTUMbIe U HEOOpPATHUMBIC XHMHYE-
ckue peakuu. CocTosiHue paBHOBECHS M IPUHIIUIT MUKPO-
CKOIMMYECKOW OOpaTUMOCTH peakinuu. KuHeTnueckwit u
TEPMOJIMHAMUYECKUN TOJIXO/IbI K OMHUCAHUIO XUMUYECKOTO
paBHOBecus. KoHcTaHTa XMMHUECKOTO PaBHOBECHUS U pas-
JUYHBIE CTIOCOOBI ee BhIpakeHHs. CBsI3b KOHCTAHTHI XUMHU-
YECKOT0 PaBHOBECHUSI CO CTaHAAPTHBIM M3MEHEHHUEM SHEp-
run ['nb6ca. CMemnieHne XMMHUYECKOTO DPAaBHOBECHUS IPH
n3MeHeHuu ycioBuil. [Tpunnun Jle [larenbe.

OcHOBBI
XUMHH
pacTBo-
poB. Pe-
aKI1K B
BOJHBIX
cpenax.
p-
3JIeMEH-
THI
VIIA-
IVA
TPYIIIL.
bop.

OO61ue cBoiicTBa pacTBOPOB. PacTBOPHI HEAIEKTPOIIUTOB.
Teopun  pactBopoB.  PactBopenume  kak  (u3uKo-
XUMUYECKHUH pouecce. MI3MeHeHne SHTaNbIINK U SHTPOIIUU
npu pactBopeHuu BemecTB. ComapBaranus. CoJbBaThI.
OcoOble cBOMCTBa BOJABI Kak pacTBOpuUTens. ['maparel u
Kpuctaoryaparsl. O0mue cBOHCTBa pacTBOPOB — IUd-
¢by3usa u ocmoc. OCMOTHYECKOE JIaBJICHHUE U €ro 3HaYCHUE.
Metoapl onpeneneHus MOJEKYJISIPHBIX MacC PacTBOPEH-
HbIX BemiecTB. JKuakue pactBopbl. PacTBopuTtenbs U pac-
TBOpsieMoe BellecTBo. PactBopumocts. HaceieHnHnsle, He-
HACBILICHHbIE, [IEPECHIIICHHbIE, Pa30aBIeHHbIE U KOHIICH-
TPUPOBaHHBIE PaCTBOPHL. B3aumonencTBue pacTBOPEHHOIO
BelecTBa U pactBopurens. CocTosiHME BEIECTBAa B pac-
TBOpe. KoHILleHTpaIus pacTBOPOB U CIOCOOBI €€ BbIpaXke-
HUS: MaccoBasl JI0JisI, MOJIIPHOCTb, HOPMajJbHOCTh, MO-
JSUIBHOCTh, MOJIbHAs OIS, TUTP. 3aKOHOMEPHOCTH pac-
TBOPUMOCTH Ta30B B >KMJKOCTSX, JIBYX >KMJIKOCTEH, TBEp-
JBIX BEILECTB B XUAKOCTAX. 3akoH ['enpu. BiusHue Ha
pPacTBOPUMOCTb TPUPOJIbl KOMIIOHEHTOB, TEMIIEpATyphl U
nasienus. Ilepekpucrannuzanuu n skcrpakuus. /laBinenue
U COCTaB Tmapa Haja pactBopom. 3akoH Paymns. Kpucramim-
3alus ¥ KuMneHue pactBopa. Kprockonus u 30yaInockonus.
NneanpHble U peanbHble pacTBOPBL. PacTBOpHI 351€KTpOIH-
ToB. M3oToHMYeckuil ko3dduument. BoaHble pacTBOpEHI
AIIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS] JUCCOLMALUS PACTBO-
peHHBIX BemecTB. OCHOBBI TEOPHH AJIEKTPOJIUTUYECKOU
quccouuanuu. Mexanusm nuccouuanuu. Bnusiaue npupo-
JIbl BEILIECTBA HA €r0 CMOCOOHOCTh K AJIEKTPOJUTHYECKOM
JUCCOLMallMi B BOAHOM pacTBope. ['mapaTanusi HOHOB B
pactBope. KHCIOTHO-OCHOBHBIE B3aUMOJEHCTBUS B pac-
TBOpax. Poib pacTBOpHUTENS B KHCIOTHO-OCHOBHOM B3au-
MojeicTBuu. PacTBopsl c1abbix anekTponuToB. KoHcranra
U CTENEeHb AMCCOLMAIMM CcIaboro 3JeKTPOIuTa. 3aKOH
pa3baBinenus OctBanbia. PacTBOpBI CHIBHBIX 3JEKTPOIH-
ToB. Kaxkymascs creneHp IUCCOLMALMMA CHIIBHOTO JJIEK-
TpOJUTa. AKTUBHOCTh U KO3 (UIIMEeHT akTuBHOCTU. VoH-
Has cuia pactBopa. OCHOBHBIE MPEACTABICHUS TEOPUU
CHWJIbHBIX AyeKTponuToB (Teopun bpencrena u Jloypwu,
JIstouca u ap.). IIporoHHas Teopusi KUCIOT U OCHOBAHMIA,
MIPOTOJIN3 W MPOTONMTHYECKHE peakuui. IIporonutel n
anpoToJauThl. Poib pacTBOpUTENS B KHUCIOTHO-OCHOBHOM
B3aumoeiicTBuu. Cuia KUCIOPOACOAEpkKAIIUX KHUCIOT U
€€ 3aBHCHMOCTh OT MX COCTaBa M cTpoeHus. Boma kak
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MOHU3UPYIOIIUNA PAaCTBOPUTENb. DJIEKTPOHHOE CTPOCHHUE U
CTPYKTYpa MOJIEKYJbl Bobl. CaMOMOHU3ALMS KUJIKOU BO-
apl. Jluccoumanus Bonabl. MOHHOE NpPOU3BENEHHE BOJBI.
Bonopoanslil 1 rUIpOKCHIIbHBINA MOKa3areu cpeanl. Mon
rugpokconusi. Muaukaropel. Metonbl omnpenenenus pH.
Bydepusie pactBopbl. KHcI0THO-OCHOBHBIN XapakTep auc-
COLIMAlMU TUJIPOKCUIOB B 3aBUCHMOCTH OT IOJIOKEHUS
AJIEMEHTOB B NEPUOAMYECKOW cucteme. Jluccoumanus
CPEIHMX, KUCJIBIX U OCHOBHBIX coyieil. Peakiun komIuiek-
cooOpa3oBaHusi B BOJAHBIX pacTBopax. IIpuumnbl 0Opazo-
BAaHMs KOMIUIEKCHBIX 4acTHL B pacTBopax. PaBHoBecus B
pacTBOpax KOMIUIEKCHBIX coequHeHuid. OOue u cTyrneH-
YyaTbhle KOHCTAHThl YCTOWYMBOCTH U HECTOMKOCTU. OCHOB-
Hble (PaKTOPBI, ONPEICISAIONINE YCTOMYMBOCTh KOMILJIEKC-
HBIX COEIMHEHUM, SHTAJIBIUIO U SHTPOMUIO0 KOMILIEKCO00-
pa3oBanus. JKecTkue U MATKHE TOHOPHI U aKLENTOPbI. Xe-
natablil 3¢ dekt. [IpaBuno nuknos Yyraesa. TpyaHopac-
TBOPUMBIE JJIEKTPOJIUTHL. PaBHOBecHE MEXIy OCaaKOM H
HACBIILIEHHBIM pacTBOpoM. [IponsBeaeHune pacTBOpUMOCTH.
BiisiHue OZHOMMEHHBIX HMOHOB Ha PacTBOPUMOCTH Be-
niecTB. [lepeBoa TpyaHOPACTBOPUMBIX OCAJIKOB B pacTBO-
pumoe coctosinue. Biusitnue pH pactBopa Ha oOpa3zoBaHue
TPYIHOPACTBOPUMOI'O BellecTBa. HeBOOHBIE pPacTBOPBIL.
Kunkure ammuak, GpropoBOIOPOA U APyrHe PACTBOPUTEIH.
PactBOoprMOCTE BEIIECTB B HEBOJHBIX PAaCTBOPUTENSX.
Bo03MOXHOCTh MccOnMAnMU BEIIECTB B HEBOJHBIX pac-
TBOpax. Peakuuu B Heoprannveckoilt xumuu. Kinaccuduka-
[Usl XUMUYEeCKuX peakiuii. OOMEeHHbIE peakiuu B pacTBO-
pax. Peaknuu HelTpanusanuu. KucinoTHO-OCHOBHBIE B3a-
MMOJEICTBUS KaK peakuu rnepeHoca nporona. Muaukaro-
PBl KHCJIIOTHO-OCHOBHOT'O PAaBHOBECUS B BOJHBIX pPacTBO-
pax. CMelleHNe paBHOBECHS HENTPAIU3ULIUU B 3aBUCUMO-
CTH OT CWJIBI PEarupyroInX dJIEKTPOIUTOB. ['uaponus co-
neit. IIpencrasnenust Appennyca u BepHepa o mexaHuszMme
ruaponu3a. [lonstue o0 axBakuciorax. MoHHsle ypaBHe-
Huda ruaponusa. KoHcranra u crenens rugponusa. Bius-
HUE MPUPOJIBI, 3apsAJia U paguyca HOHOB Ha X CKIOHHOCTb
K TUJIposn3y. BiusHNE KOHUEHTpaluu pacTBOpa, TEMIIE-
parypsl, pH cpenbl Ha crenenb ruaponn3a. BiausHue KoH-
CTaHTHl JUCCOLMAIMU KHUCIOTHI (OCHOBaHMS), KUCIOTHI U
OCHOBaHHUSl Ha KOHCTaHTy rujposnsa. CIOXHbBIE clydyau
runponusa. O6paTuMbIii 1 HeoOpaTUMbI Tuaponu3. ['uni-
pOJIN3 KUCHBIX coled. ['maponu3 TpyaHOPaCTBOPUMBIX CO-
neii. CoBMECTHBIN THAPOIJIU3 COJIeH. Y CIOBHS MOJIABIICHUS
ruaponnza. OOue NPUHIMIIBI TOJTYYEeHUS JIETKOTUIPOIH-
3YIOLIUXCS COJIEH, UX OYMCTKHU M CyIIKH. OKHCIUTENIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIINN B BOJHBIX pacTBopax. Okmuc-
JIUTEIIbHO-BOCCTAHOBUTEIILHBIE IIPOLIECCHl KAaK PEAKLUU
IIEPEHOCa 3JIEKTPOHA. YYacTHE BOABI B OKHCIUTEJIBHO-
BOCCTAHOBUTENBHBIX peakiusaxX. OKUCIUTENN U BOCCTAHO-
Butenu.  CoCTaBlIeHME  YPaBHEHHM  OKHCIMTENIBHO-
BOCCTAHOBUTEJIBHBIX peakuui. MeToJ HOHHO- MOJIEKYJISIp-
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HBIX TONypeakuuii. MeToa MpOTOHHO-KHCIOPOIHOTO Oa-
nanca. Knaccupukanus OKUCIUTENHFHO - BOCCTAHOBUTEIh-
HbIX peaknuii. HoBwiii momxon k kmaccudukanuu OBP.
TuIbl OKUCIUTENBHO- BOCCTAHOBUTEIBHBIX peakiui. Ko-
JIMYECTBEHHBIE XAPAKTEPUCTUKU OKUCIUTEIBHO- BOCCTa-
HOBUTEJIBHBIX MEpex0/10B. PaBHOBecHEe Ha TpaHUIIe METaILI
- pacTBOp. DIEKTPOAHBIE MOTEHIMAIBl METAIJIOB. ['anbpBa-
Hudeckuii anemeHt (D). Pabora I'D Sxobu-Jlanuds.
DIIEKTPOABMKYILAsA CUJIA TaJbBAHMYECKOTO Je€MEHTa. AK-
KyMYJISITOpBI U cyxue 6araper. BomopomHbIid 3IeKTpoa U
BOJOPOJHBIA HYJb OTCUeTa NMoTeHuuanoB. CTaHIapTHbIE
YCIIOBUSL U CTAaHAAPTHBIA MOTEHIMAN MOJiypeakuuu. Tao-
JULbl CTAaHAAPTHBIX BOCCTAHOBUTENIBHBIX ITOTEHIAAJIOB.
Hcnonb3oBanne TaOIMYHBIX TaHHBIX JIJISI OIICHKU BO3MOXK-
HOCTH TNPOTEKAHUSI OKHMCIUTEIBHO - BOCCTAHOBUTEIBHBIX
peakiuii. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PABHOBECHSI
B pactBopax. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE MOTEH-
[Majabl U MX 3aBHCHUMOCTh OT KOHIICHTPAllMU PEAreHTOB.
Ypasuenue Hepucra. Biusnue pH Ha BennunHy BOccra-
HOBUTEJBHOTO TOTeHIMana. OKUCIUTEIbHO- BOCCTAHOBH-
TEJIbHbIE CBOMCTBA BOJABlL. PelOKC-MOTEHLMANbl U OLEHKA
HaIpaBJCHUsI U TOJHOTHl TMPOTEKAHUS OKUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIX peaklMidl. 3aBUCUMOCTb MEXY BEJIH-
YUHAMU PEJIOKC - TMOTEHIMAJIOB CHUCTEM M H3MEHEHHUEM
sHeprun ['nd0ca. [logOop okuciurTenei u BOCCTaHOBUTE-
Jel C Y4eTOM CTaHJAPTHBIX PEJOKC-NOTEHIMAIOB. DJIEK-
TPOJIN3 PACTBOPOB U PaCIUIaBOB. DJIEKTPOJIMU3 PACIIaBOB U
BOJHBIX PACTBOPOB 3JIEKTPOIUTOB. KaTo/IHbIE U aHOAHBIE
npouecchl. [loTeHuman paznoxeHusd. SBleHHE mepeHa-
npsokeHus. [IpakTrudeckoe 3HaYEHUE 3JIEKTPOJIU3a. DJeK-
TPOJIUTHUECKHE CITOCOOBI MOIYYEHUS METANIOB U3 paciuia-
BOB M PacTBOpPOB. 3akoHbl PDapazes. DNEeKTpOXUMHUYECKas
KOPPO3Usl METAJJIOB - pe3yabTaT padotsl ['D. [IpomykTsl
XUMUYECKOM M DJIEKTPOXUMHYECKON KOPpPO3UHU U OCHOB-
HBIE METO/IbI 3alTUTHI OT KOPPO3HH. J{UCTiepCHBIE CUCTEMBI.
Kommounpr. Knaccudukanus nucnepcubix cuctem. Cyc-
IIEH3UU U SMyJsibcuM. KoJuionaHble pacTBOPBL. Y CTOMYM-
BOCTh KOJUIOMAHBIX pacTBOpoB. CTpoeHUEe KOJJIOMIHOU
yacTULIBI U MULEIbl. JInodunbHble U TMOPOOHBIE KOJIIO-
uael. 3omau u renu. [lentuszanus, Koarynsuus, ceIMMEHTa-
1us KoJutona0B. Kosutonaabie pacTBOPHI B IPUPOJIE U TEX-
Huke. CopOuus u copOIHOHHBIE Tporiecchl. KoMIuiekcHbie
COCTMHEHUS. DKCIIEPUMEHTAIbHbIE OCHOBBI KOOPIWHAIIH-
oHHOUM Teopuu Bepuepa. Tumbl AUTraHgoB, AEHTATHOCTb.
Xemarsl. M3omepuss u HomeHknatypa. OnucaHue 3Jek-
TPOHHOTO CTPOEHMSI KOMIUIEKCHBIX coeluHeHHui. Mcmonb-
3oBanue Meroga BC. Ilonsitue o Teopun mosisi JIUTaHJIOB.
Pacmennienue suepruu d - SIEKTPOHOB B MOJSIX PA3TMYHON
CHUMMETPHUU: OKTadAPUUYECKOM, TETPAdAPUUECKOM, TEeTpa-
roOHaJIbHOM, KBajapaTHoM. [Ipunoxkenue meroma MO nns
OTNMCAHUsI KOMIUJIEKCHBIX COCIMHEHUN. DHEprus CTaOWIIH-
3aluu noJieM JuranaoB. CIeKTPOXUMHUYECKHUI psiJl JTUTaH-

12




nmoB. Komimiekchl ¢j1a00ro M CHJIBHOIO IOJIEH, MX DJIEeK-
TPOHHBIE KOH(UTYpallMU U MarHUTHBIE cBoicTBa. IIpupo-
Ja cBszed Meramui-nurasi. KoopauHanuoHHOe 4ucio U
CTPYKTypa KOMIUIEKCHBIX COEAUHEHHUI C MO3ULIMN TEOPUU
noJist IuranioB. COBpeMEHHbIE METO/Ibl CHHTE3a U aHAJIN3a
HEOpPraHMYECKUX BEILECTB. DJIEMEHTHBIM aHanu3. Xpoma-
torpadpus. Du3uko-xUMUYECKUW aHanu3. J[uarpammbl
IUTAaBKOCTH OWHApHBIX cucteM. PentreHorpagus. Cnek-
Tpockonu4eckue MeTonabl. OnTudeckass CHEKTPOCKOIUS:
AIIEKTPOHHBIE, KOJIeOaTeIbHbIC U BPALIATEIbHbBIC CIIEKTPHI.
Pannocnexrpockonusi: crektpel AMP u OIIP. Kanopu-
METPHUsl, TEH3UMETPHUsI, MACC-CIIEKTPOMETPUSI.

p-
OneMmeH-
161 VII A
TPYTIIIBL
O06as
XapakTe-
pHUCTHKA
3JEMEH-
TOB.

p-Onementsl VII A rpynmel. O61mast xapakTepucTuka dJie-
MeHTOB. CTpoeHue aroMoB. VM3MeHeHHe aTOMHBIX paauy-
COB, MOHM3AIIMOHHBIX MOTEHIHUAIOB, CPOJCTBA K DIEKTPO-
HY, JIEKTPOOTPULIATEIILHOCTH 3JIEMEHTOB. BaneHTHOCTh U
CTEMEHH OKHCIIEHUs aToMoOB. VI3MeHeHHe 1o TpyIe
YCTOMYMBOCTH COEMHEHHI B BBICIIEN CTENIEHU OKUCIIEHUS
aTOMOB. XapakTep XUMHUYECKUX CBSI3€d B COCIUHEHMSIX.
OKHCIUTENbHO- BOCCTAHOBUTEJIbHBIE CBOMCTBA IMPOCTHIX
BellecTB. MI3MeHeHue sHepruil CBsA3M B MOJIEKYJIaxX rajore-
HOB U UX PEAKIIMOHHAs CIOCOOHOCTh. XJIOpHAasi, OpoMHas 1
Honnas Boja. OOWUII TPUHLMIT MOJYYEHUS CBOOOHBIX
rajioreHoB. TOKCMYHOCTh TajoreHoB. Mepbl TpenocTo-
POXKHOCTH TIpH padboTe ¢ rajoreHamMu. VHTepraioreHu s -
MexrajloreHHbI€ COCIMHEHUS, COSAUHEHUSI MEKTaJIOTeH-
HbIX aHnoHoB. @topuasl xmopa (I, III, V), 6poma (I, III,
V), sona (I, 11, V, VII). Xnopunsr 6poma (1), fiona (I, III).
CpaBHUTENbHAS YCTOMYUBOCTH (TOPUIOB M XJIOpUAOB. Pe-
aKIMOHHAsi COCOOHOCTh. OKHCIUTENBHO - BOCCTAaHOBH-
TeJbHBIE CBOMCTBA U CIIOCOOBI ModydeHus. OTopupyolme
areHTsl. ['amoreHoBOJOpOABI. Y CTOMYHMBOCTH MOJIEKYIL.
XapakTtep XMMUYECKUX CBs3eil B MoJieKynax. dusndeckue
cBOMCTBA. VI3MeHEeHHEe TeMneparyp IUIABJICHUS U KUIIECHUS
B psiay GTOPOBOIOPOI—HOAOBOIOPOI. Accoluanus MoJie-
Kyn ¢TopoBoaopona. BoccraHoBUTENBHBIE M KUCJIOTHBIE
cBoiictBa. OcobGeHHOCTH (PTOPOBOAOPOTHON KHUCIOTHI.
OO6mue npuHUIUIBl nosydyeHus. [IpombliieHHOE MosTyde-
HUE COJISTHOM KuCHOTHI. [IpuMeHeHue CoJsiHOM, MIaBUKO-
BOM KHCJIOT. AHAJIUTHYECKUE PEAKIIUU TaJIOTE€HUI-MOHOB.
Oxkcunsr ¢ropa, xmopa (I, IV, VII), 6poma (I), iioga (V).
OKHMCIHUTENbHO- BOCCTAHOBUTEIbHBIE M KHUCIOTHBIE CBOM-
ctBa. OKCOKHCIOTBHI - KHCIOPOJACOAEpKAIIUE KHUCIOTHI
xJjopa, o6poma, oga. Ctpoenue momnekyn. OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIC M KHUCJIOTHBIE CBOMCTBA. CPAaBHUTEIb-
Has yCTOMYMBOCThH cojiell u kucioT. [IpuMeHeHue rumo-
XJIOPUTOB, XJIOPATOB, MepxijopaToB. OKUCISAIONIME, TOPIO-
YK€ U B3phIBUYATHIE CMECH HA OCHOBE XJIOpaTa U IepxJopa-
Ta KaJns. XJIOpHAs WM OCJIMITbHASI U3BECTh (XJIOPKA).

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

Komnnok-
BUYM, KOM-
MBIOTEPHOE

TECTHPO-

BaHHUE

p_
DeMeH-
161 VIA

p-Onementsl VIA rpynnsl. OOmias xapakTepucTHKa 3Je-
MeHTOB. CTpoeHne aroMoB. V3MeHEHHE aTOMHBIX paauy-
COB, MOHU3AIIMOHHBIX MOTEHIMAJIOB, CPOJICTBA K DJIEKTPO-

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

Komnok-
BUYM, KOM-
MTBIOTEPHOE
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TPYIIIBL.
O61as

Xapakre-
pUCTHKA
3JIeMEH-
TOB.

HY, 3JEKTPOOTPULATEIBHOCTH METAJUIMYECKOTO U HEMe-
TAJUIMYECKOT0 XapakTepa 3JEMEHTOB 1o rpynne. Banent-
HOCTb M CTEIEHHU OKUCJIEHUS aTOMOB. XapakTep XUMHYe-
CKUX CcBs3eil B coenuHeHHAX. OCOOEHHOCTH KHCIOPOJa.
[IpocTteie BemecTBa. AJUIOTPOITHBIE MOAU(PUKAIIMHA. XUMH-
4YecKas CBSA3b B MOJIEKYJIE KHUCIOpPOAa C MO3ULUN TEOopui
BC u MO. Crpoenne Monekynbl o3oHa. [lomumopdabie
MOJIU(HUKAIMHA U CTPOCHUSI MOJIEKYJBI Cephl. Y CIIOBHS CY-
LIECTBOBAHUS JBYXAaTOMHBIX MOJEKYl. OKHCIUTENBHO -
BOCCTAaHOBUTENbHbIE CBOMCTBA. OTHOIIEHHE NPOCTHIX Be-
LIECTB K METajulaM M HeMeTaJlllaM, BOJE, KUCIOTaM U Ie-
noyam. IlpuHuMne! nosyyeHus kuciopoaa M o3oHa. Oc-
HOBHBIE CITIOCOOBI MOJTYYEHHs IPOCTHIX BellecTB. [ uapuisl
tuna H,O. Crpoenue monexyn. Tepmuueckass ycronuu-
BOCTh. Dusnueckue CBOWCTBA. M3MmeHeHue TemmepaTryp
IUTABJIEHUS U KUIIEHUS B PSly BOAA—TEITypOBOJIOPOA. XHU-
MHUYECKHE CBOMCTBA. BoOCCTaHOBUTEIbHBIE U KHUCIOTHBIE
CBOIicTBa B psAy BoJa—Telu1ypoBofopol. CepoBoIOpOA.
CaoticTBa. OOIMe NPUHIUIBI TOMYyYEHUS XaIbKOT€HOBO-
n0pos1oB. XanbKoreHuapl. CpelHue, OCHOBHBIE U KUCIIbIE
xanbkoreHuabl. ['naponus. O0mmure NpuHIUIBI MOTYYSHHUS.
[Ipumenenue. AHATUTHYECKUE PEAKIUU XAJIbKOTCHU/I-
nonoB. ['mapunsl cepel HyS, -Ilomucynedunsl. Ctpoenue
MOJIEKYJ. YCTOMYMBOCTh. KHCIIOTHBIE M OKHCIWTEIBHO-
BOCCTAaHOBUTENIbHbIE CBOICTBa. CpaBHUTENIbHAS yCTONYM-
BOCTh MOJUCYIb(UIOB U COOTBETCTBYIOIIMX MM KHCIOT.
Oxkcunpl. Oxcunpl snemenTtoB (IV, VI). OcobGennoctu
crpoeHus. OTHOIIEHHE OKCUIOB K BOJE, KUCIOTaM U Iiie-
aoyaM. OKHCIMTETBbHO-BOCCTAHOBUTENIbHBIE — CBOICTBA.
[Ipunuune! nonydyenusi. CepHuCTasi, CEIEHUCTast U TeIy-
puctast KuciaoTbl. CTpoeHHe MOJEKYJ U aHUOHOB KHUCIOT.
KucioTHele U OKUCIUTENBHO- BOCCTAHOBUTENIbHBIE CBOM-
CTBa B psAy CepHUcCTas—Teurypucras Kuciorel. Counu.
Cynbdutsl cpeanue u kucnsle. ['uaponus coneit. Oxuciu-
TEJIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. [lonmydenue. Pas-
JIOKeHUE Cynb(OUTOB. AHATUTHUECKUE peaKUui Ccynb(ur-
noHoB. CepHasi, CeJIeHOBas M TeJUTypoBasi KUCIOTHL. CTpo-
€HUE MOJIEKYJ M aHMOHOB KUCIOT. KHUCIOTHBIE U OKHCIIH-
TEJIbHBIE CBOICTBA B PSAYy CEpHAs—TEIIypOBasi KHUCIOTHI.
CaoiicTBa pa30aBiICHHBIX U KOHIIEHTPUPOBAHHBIX KHUCIIOT.
Cnoco6s1 monyuenus. [IpomblnieHHbIE CIOCOOBI TIOTyYe-
HUA cepHo kucnoTel. [lomucepHbie kuciaotel. Oineym.
TepMoanHaMuyeckass XapakTepUCTHKA PEaKIMHU OKHUCIIe-
Husi cepuuctoro raza. Cymbdatel. ['mapocynsdarer. u-
cynbdatsl (mupocynbdartsr). Cenenatsl. Temmypatel. Tuo-
KHUCTIOTHI M UX conu. Tuocynbdarel. CTpoeHHUE THOCYIIb-
dar-uona. BoccTaHoBUTENbHBIE CBOMCTBA THOCYJb(daTa
Hatpus. [Ipumenenue tuocynbdara Harpus. [lomuTroHO-
Bbl€ KUCJIOTHI M uX conu. ['uapocepuuctas kuciora. Ctpo-
eHue ux moJiekyn. OTHOCUTENbHAs YCTOMUYMBOCTh U OKHUC-
JUTENBHO - BOCCTAHOBUTEJbHBIE CBOWCTBAa KHUCIOT U MX
coiiel. IIepokcoKHCIIOThI cephl U UX coud. [IepokcoMOoHO-

OIIK-4

TECTUPO-
BAaHUC
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CepHas U MepokcoaucepHas KuciaoTel. CTpoeHue ux Mose-
kyi. [Tepokcocynbdarel. DIEKTPOCUHTE3 IEPOKCOKUCIOT U
coneil. X OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA.
["anorennasl cepol. CpaBHUTENBHAS YCTOMUYUBOCTH. CBOM-
ctBa. Okcoxuyopuabsl cepbl. Okcoxyiopun cepbl. Jlnok-
coxyopua cepel. Ctpoenue monekyi. ['maponus. CpaBHu-
TelbHAsl YCTOMYMBOCTH PA3JIMYHBIX OKCOTAJIOT€HUIOB Ce-
pBl, CeJleHa, TEeJypa.

p-
OneMmeH-
TeI VA
TPYTIIBL.
O6mas
XapakTe-
pHUCTHKA
3JEMEH-
TOB.

p-Onementsl VA rpynmnel. O0mas XxapakTepUCTHKA dJie-
MeHTOB. CTpoeHue aroMoB. l3MeHeHHe B MOArpymIie
ATOMHBIX PAJINYCOB, NOHU3ALMOHHBIX OTEHLIHUAJIOB, CPOJI-
CTBa K 3JIEKTPOHY U 3JIEKTPOOTPHULIATEIBHOCTU JJIEMEHTOB.
BaneHTHOCTh M CTENEeHH OKMCIIEHUsI aTOMOB. M3meHeHue
YCTOMYMBOCTH COEMHEHUI B BBICUIEN CTENIEHU OKUCIIEHUS
aTOMOB. XapakTep XHWMHUYECKHX CBSI3€d B COCIUHEHUSX.
Ocob6ennoctu azota. I[Ipocteie BemiectBa. OcobeHHOCTH
ctpoeHusi. CKIOHHOCTh K OOpa30BaHHUIO MOJUMEPHBIX
dopM docdopa, MBITITBIKA U CYypbMbI. XUMUYECKas CBS3b B
MoJiekyJie azota ¢ nosuuui reopuit BC u MO. Annorpon-
HbIe MoauduKanuu Gochopa, MEIIIBIKA U CYpbMbI. XHMHU-
YECKHUE CBOWCTBA NPOCTHIX BellecTB. PeakuuoHHas cro-
COOHOCTH MOJIEKYJISIPHOTO M aTOMapHOTO a30Ta, OeNIoro u
KkpacHoro ocdopa. OKHUCIUTENTEHO-BOCCTAHOBUTEIbHBIC
CBOMCTBa MPOCTHIX BemecTB. OTHOIIEHHE MPOCTHIX Be-
HIECTB K MeTajulaM, BOJE, KUcioTaM u menoyam. [Ipunnm-
bl TIOJTYYEeHUSI M TIPUMEHEHUS MTPOCTHIX BemiecTB. Dukca-
s a3ora u3 Bo3ayxa. O6mue npuHuumnsl pukcanuu. Ho-
BbIE METOJABl HU3KOTEMIIEpaTypHOH (uUKcaluu a3orta.
I'mppunsr OH;. Ctpoenne Monekyn. M3smeHeHune teMiiepa-
Typ TUIABJICHUS M KUIIEHUS B PsIy aMMHUAK—BUCMYTHH.
N3MeHeHne TepMHUUYECKONM YCTOMYMBOCTH, PEAKLIMOHHOU
CIOCOOHOCTH, BOCCTAHOBUTEIBHBIX CBOWCTB, CKJIOHHOCTH
K peakUuusM MPUCOEIWHEHHUS B Py aMMHAK—BHUCMYTHUH.
OO6pa3oBaHre U yCTOMYMBOCTh HOHOB aMMOHUS U (ocdo-
Hud. [Ipuaiuner nonydenus ruapunoB OHs. Ammuak. Ilo-
aydyeHue. TepMoanHamMuyecKass XapaKTEPUCTHUKA pPeaKlru
CUHTE3a amMmMuaka. PacTBopeHune ammuaka B Bojie. Peakuun
MIPUCOCIUHEHHS] aMMHUaKka. AMMHUHOKOMIUIEKCHI. Coin am-
MOHUS U UX TEPMUUYECKOE paziokeHue. Peaknuu 3amerie-
HUS BOJOpOJa B aMMHaKe. AMUJIbI, UMUJIbI, HUTPUIbL. Pe-
aKIIMU OKUCJIEHUs aMMuaka. [Ipumenenne ammuaka. AHa-
JUTUYECKUE peaKkuu HoHa amMmoHus. ['miapasun. Ctpoe-
HUE MOJIEKYJIbl. OCHOBHBIE M OKHCIUTEIBHO - BOCCTAHOBH-
TeabHbIE CcBOMCTBA. OKUCIUTENBHO-BOCCTAHOBUTENIbHAS
JIBOMCTBEHHOCTb. Coyl rujpa3oHus. ['mapasuH Kak TOI-
nuBo. OCHOBHBIE METO/IbI MOJTyYeHUs — MeToAbl bailepa u
Pammra. I'mapokcunamun. CtpoeHue MoJieKysbl. OCHOB-
HblE UM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
OKHUCIUTENBHO- BOCCTAHOBUTEIBHAS IBOUCTBEHHOCTh. Co-
au ruapokcuiaMMmonus. [lomyuenune — meroasl Tadens u
Pammra. AzotucroBomopoanast kuciaora u ee conu. Ctpo-
€HUE MOJIEKYJIbl a30THUCTOBOJOPOJHON KHUCIOTHI U a3M]I-

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

Komnnok-
BUYM, KOM-
MBIOTEPHOE

TECTHPO-

BaHHUE

15




noHa. KUCIIOTHBIE U OKUCIIMTEIBHO - BOCCTAHOBUTEIIbHBIC
cBoricTBa. OKHUCIUTEILHO-BOCCTAHOBUTENILHAS IBONCTBEH-
HOCTb. A3uipl. B3ppIBOONACHOCTh KHUCIOTBI U a3UJOB.
Oxkcuast azota (I, I, 11, IV, V). Ctpoenne monekyin. Oco-
OEHHOCTU CTPOEHMsI MOJEKYJ1 OKcoHuTpuaa azora (V) —
N>O u apyrux okcuaoB. OTHOIIEHHE K BOJIE, IIEI0YaM U
KkucaoTaM. OKHCIIATENBHO - BOCCTAHOBUTEIIBHBIE CBOMi-
crBa. [IpuHnmne! nonyyenus. TepmoarHamudeckas xapak-
TEpUCTHKA peaklu cuHTe3a okcuaa asota (II) u3 mpocTsix
BelecTB. TOKCMYHOCTH OKCHAOB a3oTa. BiunsHue Ha
OKpYyXarolyr cpeny. Azorucras kuciora. CtpoeHue Mo-
JEKyJIbl U HUTpUT-uOHA. Hutputhl. OKHCIUTENBHO- BOC-
CTaHOBHTEJIbHBIE CBOWCTBA KUCJIOTHI 1 HUTPUTOB. TOKCHY-
HOCTb HUTPUTOB. BO3MOXKHBIE yTH NIOJyyeHUs. AHAIUTH-
YECKUE PEAKLUU HUTPUT-UOHOB. A30THas kuciora. Ctpoe-
HUE MOJIEKYJIbl @30THOM KHUCIOTHI M HUTpAT-uoHa. OKuciu-
TeJIbHbIE CBOWMCTBA pa30aBlIEHHONW M KOHLEHTPHUPOBAHHOM
A30THOW KHUCJIOTHI B PEAKIUAX C METAJUIAMU, HEMETalIaMU
U CIOXHBIMU BeliecTBaMu. JlaGopaTtopHble W IMPOMBILI-
JeHHble MeTonsl moiydeHus. CrocoOer OcTBanmpia u
['mayGepa. Llapckas Boaka. [IpumeHeHHe a30THOW KHUCIIO-
Tbl. COJIM a30THOM KUCJIOTHI, IPOIYKTHl UX TEPMHUUECKOIO
pa3jokKEHUSI U OKUCIIMUTENIbHBIE CBOWCTBA. TOKCHYHOCTH
HUTPATOB. AHAUTUYECKHUE PEAKIIMM HUTPAT-UOHOB. A30T-
Hble ynoOpenwus. Ilopoxa u B3pbiBuaThie BemiecTBa. Dak-
TOpBI, 00YCIIOBIUBAIOIINE B3pbIBUAThIE CBOMCTBA U B3PbI-
BOOIIACHOCTbH BeleCTB. [IpUHLUIIBI cOCTaBIEHUS TOPIOYHUX
u B3pbIBUaThiX cMecei. Pochun. Ilomydyenune u okuciau-
TEJBLHO - BOCCTAaHOBUTENbHBIE cBOMcTBa. OKcuabl Gocdo-
pa, Mblbska, cypbMbl 1 BucmyTa (III u V). OcoGennoctu
ctpoeHusi. OTHOIIEHHWE K BOJE, KUCIOTaM M LIEJIIOYaM.
[Tpunuunel nonydyenusd. Kuciaoponaconepikamue KUCIOTHI
docdopa u ux conu. DochopHoBaTUCTAST KUCIOTA U TUITO-
dochutel. Docdopucras kuciora u Gochutsl. Pochop-
HOBaTasl KucioTa, runogocdarel. Meta-, au- (mupo-) u
noaudochopHble KUCIOTHI U ux conu. OprtodocdopHas
KucioTa u ee comu. CTpoeHue MoJieKya KucioT docdopa,
UX OCHOBHOCTb W OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIC
cBorictBa. Ilomyuenune oprodocdhopHor kuciaorel. dDoc-
dopuble ynobpenus. Ilpocroit cynepdocdar. JBoitHoM
cynepdpocdar. IIpenunurar. Pochopurnas myka. Cme-
maHHele ynoopenus. AMmodoc. Azodocka. I'mapoxcuibl
Mbibska, cypbmsl (111, V) u Bucmyta (11I). Mera- u opro-
¢dopmbl. KHCI0THO-OCHOBHBIE I OKHUCIUTENBHO- BOCCTAHO-
BUTEJIbHBIE CBOMCTBA. MBIIIBIKOBASE U CYpbMsIHasl KHCIIO-
Tel. OOue npuHuumel nomyyenus. Apcenatst (III, V).
Crubatst (II1,V). Bucmytartsr (V). OxcocoequHEeHUs] BHC-
MyTa 1 cypbMbl. OCOOEHHOCTHU TUAPOSIU3A COJIEH CYypPbMBI U
BUCMyTa. ['mapunel Melmbsika, cypeMbl U Bucmyta (III).
[Tonyuenue u cBoiictBa. ['anorenuasl snementoB (111, V).
WX cpaBHHTENBHAs YCTOMYMBOCTb. THIBI TaJOT€HU]IOB.
OcobenHocTu ux ruaponusa. 'ajorenuasl azota. XJopu-
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el ocdhopa (II1,V). Oxcoxmopuasl. Oxcoxyopua a3oTa.
Oxkcotpuxnopun docdopa. Ux runponus. @ochorutpui-
xynopull. Ocobennoctu ero crpoenus. Cynb(uabl MbIIIbs-
Ka, CypbMbI U BUCMYTa. OOIIHe MPUHITUIIBI UX MOJTYYICHUS.
Tuoconu Mplbsika ¥ cypbMbl. CoeIMHEHUS ¢ METAJIIaMH -
HUTPUBI, hocuasl, apceHUabl U CTHOUABL. THUIIBI HUTPU-
noB. OcoOeHHOCTH XMUMHUYECKHX cBsized B HUX. CIuiaBbl
MBIIIBSAKA, CYpbMBbl H BUCMYTa. TOKCHYHOCTH (ocdopa,
CYpbMBI, BUCMYTa U UX coefauHeHuil. KpyroBopoTsl azora
u Gocdopa B mpupoe.

p-
OneMeH-
51 IVA
TPYTIIIBL.
O6mas
XapakTe-
pHUCTHKA
3JIEMEH-
TOB.

p-Onementsl [IVA rpynmbel. OOmas XxapakTepUCTHKA 3JIe-
MeHTOB. CTpoeHue aroMoB. VI3MeHEHHE aTOMHBIX paauy-
COB, HOHHU3ALMOHHBIX IOTEHLUANIOB M 3JIEKTPOOTPULA-
TEIbHOCTU 3JIEMEHTOB. BaJeHTHOCTh M CTENEHU OKHUCIIe-
HUA aTOMOB. M3MeHeHue yCTOWYMBOCTM COEIMHEHUH B
BBICILICH CTENEHU OKHCICHHUS aTOMOB. XapakTep XUMHYE-
CKUX cBsA3el B coequHeHUAX. OCOOEHHOCTH XUMMUYECKHX
cBsA3ei, oOpazyembix aromamu yriepona (IV). Ilpoctsie
BellecTBa. AJIoTponHble Moaudukanuu yriaeposaa. Hano-
MaTepuanbl Ha OCHOBE yriepona. DymnepeHbl: MeTOombl
HOJy4YeHHUs1, cepbl MPUMEHEHUs. YTJIepOAHble HAHOTPYO-
KU: MOJy4eHue U cBoiicTBa. OCOOEHHOCTH MX CTPOEHUS.
[TonynpoBOIHUKOBBIE CBOWCTBA KPEMHHUS M TepMaHMsL.
Xumudeckue cBoiicTBa. WX peakimoHHasi CIOCOOHOCTD.
OKuCIUTENIBHO- BOCCTaHOBUTENbHbBIE CBOWCTBAa. OTHOIIE-
HUE K KHUCIIOpONly, METaJljlaM, BOJIE, KUCIIOTaM U LIEJI0YaM.
Coenunenus BkodyeHus rpadura. DopMbl HaXOXKIEHUS
2JIEMEHTOB B mpupoze. [IpuHIMNBI MOIy4eHHs] MPOCTHIX
BenlecTB. [IpumeHenne mpocTeIxX BemecTs. [ 'napuael tTuna
OH,4. Crpoenune monekyn. M3MeHeHue Temmeparyp IUIaB-
JICHUS U KUIIEHUS B Py METaH-THJIPHJI CBUHIIA. XUMUYe-
ckue cBoiicTBa. PeakiimoHHas ciocoOHOCTh METaHa U JIpy-
rux ruapuaoB. OOmue NPUHLUIBI MOJTYYEHHUs] THIPHJIOB.
Cunansl, oJly4eHHE U BOCCTAaHOBUTEbHBIE CBOMCTBA. OK-
cun yraepoaa (II). Xumudeckas cBsi3b B MOJIEKYJI€ C MO3H-
nuit Teopuit BC u MO. [lonyuyenue. BocctanoBurenbHbie
cBoiicTBa. Peaknuu npucoeaunenus. KapOonunsl meran-
noB. ®ocren. TokcuunocTs okcuaa yriuepona (II). Okeun
yriepoaa (IV). Crpoenue monekyibl. OTHOLIEHHE K BOJE,
menodam. [lomydenue. [lpumenenue. BnusiHue yriekuc-
JIOTO Ta3a Ha OKPYXKAIOIYI cpeAy. YTojbpHas KUCIOTa U
ee conu. CTpoeHnEe MOJIEKYJIbl YIOJIbHOW KUCIIOTHI U Kap-
O6onar-uona. CsoiictBa kuciotel. KapOoHaThl, Tuapokap-
OoHaTbhI, OCHOBHBIE KapOoHaThl. OCOOEHHOCTH OCaKICHUS
TPYAHOPACTBOPUMBIX KapOOHATOB M3 BOJHBIX PacCTBOPOB.
Tepmuueckass ycrounmBocTh KapOoHaToB. IIpumeneHue.
Oxkcunpl KpeMHus, repmanus, onoBa u csuHma (I, IV).
Jlokcua KpeMHHsI, 0COOEHHOCTH €ro CTPOeHHsI, aMopgHast
u kpucraummueckas ¢opmel. Ksapu. Ksapuesoe crekio.
OTHolIeHNE TMOKCUAA KPEMHUS K BOJIE, KUCIOTaM, LIEIO-
yam. [lepeBoa B pacTBopuMble coenuHeHus. KpemHuensie
KkucaoTel. MetakpemuueBas, OprokpemuueBas u [lonu-
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KpeMHHEBBIE KHCIOThI. OcobeHHocTH uX crpoerus. [lomy-
YeHue. 301U U TeJIi KPEMHUEBBIX KUCIOT. CHUIMKareib Kak
aacopOent. Conu KpeMHHUEBBIX KucioT. Opro-, MeTa-, 1mo-
JUCUJINKATHI. AJIFOMOCHIHMKaThl. VICKyCCTBEHHBIE CHUIIMKA-
Thl. Crekna. @akTophl, ONPENETAIONUe YCTONYMBOCTD
CTEKJIOOOPA3HOTO COCTOSIHUS cMIMKaToB. COocTaB M METO-
JIbl TIOJIYYEHHUSI IPOCTOTO cTekia. Kpucramimzanus cTeKour.
Curamsl. CTEKIIOBOJIOKHA U cTekiIoTKanu. Lleonutel. Lle-
MeHT. Bsbxymme BemectBa. TyromnaBkue KepamMuku Ha
OCHOBE KPEMHHUs U APYTHX 3JeMeHTOB.KpeMHHUii- opranu-
yeckue coequHeHus. OoBsHHbIE KUCIOThl. CHIMKOHBI U
cunokcanbl. [Ipocreimme u3 3tux coenuHenuit. OcobeH-
HOCTH UX cTpoeHus. CBoiicTBa. OKCUIbI T€pMaHUsl, 0JIOBA,
ceunua (I, IV). Ux cpaBuurenbHas yctoluuBocTh. Kuc-
JIOTHO-OCHOBHBIE M OKHCJIMTEJIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBa OKCHIO0B. X OoTHOIIIEHHE K BOJE, KUCIOTaM, IIe-
noyam. OOmIMe NPUHIUMBI MOTYYeHUs. [ uApoKCuabl rep-
MaHus, onoBa, cBuHa (II, IV). CpaBaurenbHas ycroituu-
BOCTb, KHCJIIOTHO-OCHOBHBIE M OKHUCJIHMTEIIBHO- BOCCTaHO-
ButenbHble cBoicTBA. Comu rugpokcuaoB snemeHToB (11,
IV) B katnoHHO# U aHnoHHOW Qopmax. OTHOCUTENbHAs
YCTOMYMBOCTb, CKIOHHOCTh K ruaposinzy. CoenuHeHus c
cepoit. Mono- u gucynsduasl. Cepoyriaepoa. Tuocoenu-
HeHUs (KUCIOTHl U conu). THOyronbHas KHUCIOTAa U THO-
KapOoHaTel. THOCOSTMHEHUS KPEMHUS, TepMaHMs, OJIOBa.
lamorennapl anementoB (I, IV). HMx cpaBHUTEnbHAs
YCTOMUYMBOCTb. Tumbl ragoreHuAoB. I'naponus. ['anoreno-
KOMIUIEKCHI. ['ekcadTopoKkpeMHHEeBasi KUCIOTa U €€ COJIH.
['excaxiopoonoBsHHas kucinora u ee conu. CoennHeHus
yriaepoaa u KpeMHust ¢ a3otoM. Hutpuasl. [{uan (nunuan),
cBoiicTBa u mnosyuyeHnue. [{nanoBomopon. I{manoBonopon-
Hasg kucnorta. [{uanuael. L{MaHWA-MOHBI KakK JIMTAHJBI.
Oco0EHHOCTH TOMYyYEHHUS ITUAHUIOB TSKEJIBIX METAIUIOB.
I'upponus nnaHuaoB. TOKCHYHOCTH LIMAHOBOJAOPOAA U LIH-
aHuo0B. [{naHoBast KUCIIOTa, [IMAHATHI, IOJTYYEHUE U CBOM-
ctBa. PonanucroBonoponnas kuciora. Tuonumanatel. Ilo-
nyudeHue u cBoiictBa. CoequHenus ¢ metaiamu. Kapouast
MeTansoB. Tunbl kapoumoB. OTHOIIEHHE KapOUIOB pas-
JUYHBIX TUTIOB K Boje, kuciotaM. KapOopyna. CUmuiuas!.
IIpupona XMMHYECKON CBSA3M, IIOIYyYEHUE U CBOMCTBA.
Kpyrosopor yriepona B npupoe.

bop.
OcoOrle
CBOMCTBa
6opa

Bop. Ocobbie croiicTBa Gopa. OTHOIIEHUE K KUCIOPOIY,
BOJIE, KHUCJIOTaM | menodaM. ['mapuasr 6opa. Mx cocras.
JlubopaH, 0COOEHHOCTH XMMUYECKUX CBSI3€d B MOJIEKYIE
nubopaHa. YCTOWMYMBOCTh M PEAKIMOHHAS CIIOCOOHOCTH
ruapuaoB 6opa. I'mapunobopatel. Oxcua 6opa. Ocoben-
HOocTU cTpoeHus. CpoiictBa. OTHOIIEHUE K BOJE, WIENO-
gam. OpTo-, MeTa-, MONMUOOpHBIE KUCIOTHL. WX cocTaB u
crpoenne. Cuna kucnor. Opro-,meTa-, mosmbopartsl. bypa.
[anorenuanl 6opa. CtpoeHue monekyn. Peakuuu mpuco-
equnenus. ['mapomus. TerpadropobopHast kucnora. dTo-
po6opatel. Hutpun 6opa. [Homumopdusie Monudpukanmu
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Hutpuaa 6opa. Mx ceoiictBa. bopa3oH.

OO0mrue
CBOMCTBaA
S-
DJIEMEH-
TOB.
Bomo-
poa.
Ilon-
rpyrmrmna
aJIFOMH-
HHAL.

s-Onementsl 1A rpynmbel. OOmas xapakTepucTHKa 3iie-
MeHTOB. CTpoeHue aToMoB. MI3MeHeHue 1o rpymnmne aTom-
HBIX PaJyCOB U MOHU3AIIMOHHBIX TTOTCHIIMAJIOB. XapaKkTep
XUMHYECKHUX CBsI3€d B COCAMHEHMSIX. XUMUYECKasi aKTHB-
HOCTh MeTaJUIoB. Ee u3menenue B psagy nuruii—e3uid. Ot-
HOILICHUE ILIEJOYHBIX METAJUIOB K HEMeTalljlaM, BOJE, KHC-
noraM. CriocoOwl momyuenus. ['wapuasl. [lpupona cesizu.
CgoiictBa. CriocoObl moaydenus. Oxcupbl. [lepokcumapl.
Hangnepokcuasl. Ozonuabl. Crpoenue. CpaBHUTENbHAs
ycTOHYMBOCTh. OTHOIIIEHUE K BOJIE, KUCIOTaM U LIEJI0YaM.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE CBOHCTBA. CrocoObl
nosydyeHus. ['mapokcunpl. CBOMCTBA - OTHOLIEHUE K KHC-
J0TaM, OKCUAaM U coJiiM. VI3MeHeHue Cuiibl OCHOBAHHS B
pSAAy TUIAPOKCUIOB JUTHS—Le3us. [IpUHIMIBI MpOMBILI-
JICHHOTO TOJy4YeHUs TUJPOKCUIOB HATPUS M Kalus, HX
npuMeHeHue. Mepbl NMpPeAoCTOPOKHOCTH TMpU paboTe ¢
meoyamu. CoJu: ralloreHunbl, Cyib(arbl, KapOOHATHI,
HUTPATHI, HUTPUTHL, Cynb(uabl, HUTpUAbL. Bo3MoOxkHOCTH
o0pa3oBaHMsl JIBOMHBIX COJIEH U KPHUCTAJUIOTUJIPaTOB.
KanpuiunupoBanHasi, KpHCTaJUIMUECKas, MUThEBas COJa.
[Tonyuenue conpl. [lotam. I'nmay6eposa coinb. [Ipumenenune
coJieil. AHAIMTUYECKUE PEAKIIMN KaTHOHOB IIEJIOYHBIX Me-
tayuioB. Bogopoa. O6mias xapakrepuctuka Bogopoaa. Ilo-
JIO’)KEHUE €ro B nepuoandeckoii cucteme. CTpoeHue aToma.
BasieHTHOCTP W CTENEHb OKHUCIEHUS aTOMOB BOAOPOJA.
XapakTep XMMHYECKHUX CBSI3€H B €ro COCAMHEHHSX. Y Clo-
BHs 00pasoBaHus M cymectoBanus umonos H', H, H;O".
®du3nueckue U XMMUYECKHEe CBOICTBA Bojopoaa. Bomopon
KaKk BOCCTaHOBHUTENb. BoccraHoBUTENbHAsE CIIOCOOHOCTH
aTOMapHOro0 M MOJEKYJISIPHOro Bojaopoja. Biaumoneii-
CTBUE BOJIOpOJia C MeTajlaMu U HemeTauiaMu. CrocoObl
nosyueHus: cBo0oHOro Bojopona. ['mapuasl. Tumsl rua-
pUIIOB: HUOHHBIE, KOBAJEHTHBIC, MOJUMEPHBIC, HECTEXUO-
Metrpuueckue. Ilepokcua Bogopoaa. CTpoeHre MOJEKYIbI.
[Tomyyenue. OKUCIUTENBHO - BOCCTAHOBUTEIBHBIE CBOM-
CTBa B Pa3JIMYHBIX Cpelax.
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5-
OneMeH-
ThI BTO-
poit
TPYIIIIBL.

s-OneMeHTsl BTOpoW rpynnel. lloarpynma Oepwinus u
maraus. [loarpynma kameims. OOmas xapakTepUCTHKa
aneMeHToB. CTpoeHue aromoB. M3mMeHeHHe 1O rpymmne
ATOMHBIX PaJANyCOB U MOHU3AIMOHHBIX MOTEHIIMAJIOB. Xa-
paKTep XMMHUYECKUX CBsi3el B coequHeHHsX. OcoOeHHOCTH
Oepuius. Duznueckue U XUMUYECKUE CBOMCTBA MeTal-
noB. OTHOLIIEHNE K HEMeTalljlaM, BOJIe, KUCIOTaM M IIeJo-
yaMm. CriocoObl nonyuenus. [Ipumenenue. ['mapuast. Oco-
OeHHOCTH CTPYKTYpbl THApuaoB. CoiictBa. [IpuHIMIIBI
nonydeHusi. CoenuHenus ¢ kucnopogom. Oxkcuasl. [lepok-
cunpl. Ux crpykrypa. CpaBHUTENbHASA YCTOMYMBOCTh. OT-
HOIIIEHHE K BOJE, KHUCIOoTaM, mienoyaM. OKHUCIUTENIbHO-
BOCCTAaHOBUTENIbHbIE CBOMCTBA. OKCcHUJI Kaiublus (Herare-
Hast u3BecTh). [mmpokcunel. Mx crpykrypa. KucnorHo-
OCHOBHBIE CBOWMCTBA. AM(DOTEPHOCTh THAPOKCHUIA OepHlI-
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mus. Oxconsiuust U onsiums. [Ipuniune! nonydyenus. ['ma-
pokcu Kanbius (rameHas u3BecTh). Conu. ['amoreHusl,
KapOoHaThl, Cyib(haThl, HUTPATHI, CYIbGUIBI, HUTPUIBL,
docdunpr. Kpucramnorunparsl. Conu 6epuiuius B KaTHOH-
HOH M aHmoHHOU (popmax. KommiekcHbie coequnenus Oe-
pwius. ['maponus conelr Oepwinus u marHus. OkcoxJio-
pua MarHusl. AHaIUTUYECKUE PEaKIMM KaTUOHOB MeTaj-
710B. JKeCTKOCTh BOJBI U METOJIbI €€ yCTpaHeHus. Tokcuy-
HOCTb coeIMHEeHUN Oepuiuus u 6apus. Llemenr, razocunu-
KaTHbIE MaTEepUAJIbI.

11

Ilon-
rpyrmrma
aJFOMH-
HHSA

[Toarpynna amomuaus. @Usndyeckre 1 XUMUYECKHE CBOM-
CTBa METAJUIOB psija aTIOMUHUK-TAIIMKA. I3MEeHeHue TeM-
nepatyp IUIABIEHMS M KUIIEHUS B DPSIAy aAIOMHUHHA—
Tauil. XUMHUUYecKasi aKTUBHOCTh MeTaiuioB. OTHOIIIEHHE
K KHUCIIOpOAY, BOJIE, KUCIOTaM, wenaodaM. [IpuHnunsl mno-
nydeHuss metayioB. lloiydeHne u mpUMEHEHHE aTIOMHU-
Hus. 'mapuner anemenToB (I1I) psnma amroMuHUR-TaUIHA.
OcoOenHoctu ctpoeHusi. CpoiicTBa u nonyuenue. ['anore-
Huabl dnemenToB (III) psana amomunwmii-tammuit. Ocoben-
HOCTH cTpoeHHsi. CBoMcTBa M moisyuenue. Hutpuasl aie-
menToB (III) psga anromunmit-rammmii. Oco6EHHOCTH CTPO-
eHus. CpoiictBa u mnomydenue. Oxcuabl smemeHToB(IID)
psana anoMuHUK-Tauid. WX cpaBHUTENbHAs YCTONYM-
BOCTh. XUMUYECKHE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOW-
ctBa. [Ipunuuner nomyyenus. Oxcup Tamwus (I). napok-
cunsl dneMenToB (III) psna amomunuii-taumii. CoctaB u
0COOCHHOCTH cTpoeHus. KHCIIOTHO-OCHOBHBIE CBOICTBa B
pAly THUAPOKCUAOB amtOMHUHUS—TaUua. OTHOIIEHHE K
kucnotaM u menodam. ['mapokcua tammus (I). Comu. Conu
TIOMUHMS B KaTHOHHOM W aHWOHHOW (opmax. Kpucran-
norugpatel. KoMiekcHble coequHeHus. J[BOilHbIE COJIH.
CpaBHuTeNnbHas Xapaktepuctuka cojeit anementoB (III).
['unponu3 coneil. OCOOEHHOCTH CTPOEHUS ATIOMHHATOB.
Comu tammust (I). OKHCIUTENTHHO - BOCCTAHOBHUTEIIbHBIC
cBoiictBa coequnenuii tamnus (I) u tammus (I1I). Tokcuy-
HOCTh COCTMHEHUM TaJUIHSI.
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O6mmas
XapakKTe-
pHCTHKA
d- ote-
MCHTOB

d-Onementsl IIIB rpynnsl. Penko3emenbHbIE 3JIEMEHTHI.
OO6mas xapaktepuctuka 3JeMeHTOB. CTpoeHHE aTOMOB.
W3meHeHue 1o rpymnne aTOMHBIX M MOHM3ALMOHHBIX I10-
TeHnuanoB psanay Sc-Y-La-Ac. BameHTHOCT, W cTeleHb
OKHCIIEHUsI aTOMOB. XapakTep XMMHUYECKUX CBSI3€U B CO-
eauHeHUusX. CKIOHHOCTh K KOMIUIEKCOOOpa3oBaHUI0. XH-
MUYECKHE CBOMCTBA IPOCTBIX BeEIECTB. l3MeHeHue Mo
rpyIIe XMMUYECKON aKTUBHOCTH. OTHONIEHUE K KUCIOPO-
ny, Boge, kuciotam. Crocoo6s! momyuenust Sc, Y, La, Ac.
['unpunpel. OcoGeHHOCTH CTPYKTYpPHI THApUI0B. CBOMCTBA.
[Tpuniuns! nomyyenus. Oxcuabl U rugpokcuas (1), W3-
MEHEHHE KHCIIOTHO-OCHOBHBIX CBOWCTB THAPOKCHJIOB B
psany ckanauii-aktuHui. ITomyuenue u cBoiictBa. Conn:
raJIoreHubl, Cylb(arbl, KapOOHATHI, HUTPATHI, HUTPUIBI U
cynbduapl. CKIOHHOCTh K 00pa30BaHUIO coyieif B KaTHOH-
HOM W aHMOHHOM (opmMax, KOMIUIEKCHBIX COEIUHEHUH.
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JIBOMHBIE COJIH.

13

d-
DeMeH-
TeI IVB

TPYTIIbL.

d-DOnementsl IVB rpynmel. O0miast xapakTepucTuka siie-
MEHTOB noArpynnsl tutaHa. CtpoeHue atoMmoB. M3meHe-
HUE 110 TPYIIE aTOMHBIX PaJUyCOB U MOHU3ALMOHHBIX I10-
TEHLIMAJIOB. BAJIEHTHOCTh M CTENEHU OKHCIIEHHUSI aTOMOB.
XapakTep XMMHUYECKUX CBsi3ed B coenunHeHusx. CKIIOH-
HOCTb K KOMIUIEKcOOOpa3oBaHuio. V3MeHeHHe XuMuye-
CKMX CBOMCTB no rpymnmne. Pusndyeckue U XUMHYECKUE
CBOMCTBA MPOCTBIX BEIIECTB. XUMHUYECKasi aKTUHOCTh IIpU
00BbIYHOH U BbICOKOH Temneparypax. OTHOLIEHHE K KUCIIO-
pony, Boze, KMCIIoTaM U 1ienoyam. Koppo3nonHast ycToi-
YUBOCTh. MexaHM3M pacTBOPEHMsSI METAZIOB B CMECHU
A30THOH U IIaBUKOBOH KHCIOT. CriocoOwl mosryueHust. Ok-
cunbl TUTaHa, uupkonus, rapuus (IV). OcobGennoctu
crpoenus. CpoiictBa. VX OTHOIIEHHE K BOJE, KUCIOTaM,
mienouaM. IlepeBon B pactBopumble coenuHeHus. Ilpun-
nunel nonyueHusi. Oxcuabl tutana (II, III). Caoiictra.
['mapoxcuael TuTana, nupkonus, rapuaus (IV). Ocobenno-
ctu ctpoeHus. KucnotrHo-ocHoBHbIE cBoMcTBa. OTHOIIE-
HUE K BOJE, KHCIOoTaM, wmenodyam. [lonyuenue. [lepokuca-
HbI€ COEAMHEHUSI U MEPOKCOKUCIOTHI. TuraHnatel. [{upko-
Hatel. ['mapokcuasl tutana (I, III). Cpoiicta. ["anorenu-
1wl anemenToB (IV). INamorenuast tutana (11, ). T'mapo-
JU3  TaJOreHU/IOB. OxcorajaoreHuabl. ["anoreno-
koMmIuiekchl. Cynbdatel u HUTpathl (IV)
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d-
DneMeH-
T6I VB

TpYTIIBI

d-Onementel VB rpynnel. OOmias xapakTepucTUKa 3Je-
MeHTOB. CTpoeHue aToMoB. V3MeHeHue 1o rpymme arom-
HBIX PaJINyCOB W MOHMU3AIMOHHBIX MOTEHIIMAIOB. BasieHT-
HOCTb M CTENEHb OKHUCICHHS] aTOMOB. XapakTep XHUMHYe-
CKHX CBsizel B coefuHeHUsAX. CKIOHHOCTh K KOMILIEKCO-
oOpa3oBanuto. MI3MeHeHHe XUMHUECKUX CBOWCTB MO TPYII-
ne. OuU3NYeCKUe M XMMHUYECKHE CBOMCTBA IMPOCTHIX Be-
1iecTB. XMMUYECKasi aKTUBHOCTh IIPU OOBIYHON U BBICOKOM
temriepatypax. OTHOIIEHHE K KUCTOPOY, BOJE, KUCIOTaM,
niesioyam. OTHOIIEHHE K IAPCKOW BOJIKE, CMECH a30THOM U
I1aBUKOBOM KHCH0T. CriocoObl MOJydyeHUs! MPOCTHIX Be-
miectB. Okcuapl BaHaaus, HHOOUs, TanTtana (V). Kucnot-
HO-OCHOBHBIE CBOMCTBa OKHCJOB M THAPOKCHAOB. Banana-
Tol. [lonmuBananatel. CoennHeHus okcoBaHaausi. HuobGatsl.
TanTtanarel. Oxcuasl u ruapokcuasl Banagus (I, 111, TV).
["anorenuas anementoB (V). ['anorenuast Banagus (11, 111,
IV). T'maponus ranorenunoB. OkcoramoreHuzasl. ['amore-
HOKOMIUIEKCHI. [IepOKCHIbI - CBOMCTBA U MOJyYEHHUE.
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d-
OneMeH-
TEI VIB
TPYIIIIbI

d-Onementsl VIB rpynnsl. O0mias xapakTepucTHKa dJie-
MeHTOB. CTpoeHue aToMoB. MI3MeHEeHHe 1o rpymnme aToM-
HBIX PaJMyCOB M MOHM3AIIMOHHBIX MOTEHIMANOB. BajeHt-
HOCTb U CTENEHU OKHUCIIeHUsA. OKUCIUTEIBbHO- BOCCTAHOBH-
TeJbHbIE CBOWCTBA COEIMHEHHUI B Pa3HbIX CTEMEHAX OKHC-
JIEHUS] aTOMOB. XapaKTep XUMHUYECKUX CBA3EH B COEAMHE-
Husx. CKIOHHOCTh K KOMILIEKcooOpazoBanuto. Kmactep-
Hble coequHEHMs. M3MeHeHne XUMHYECKMX CBOWCTB IO
rpynme. Ou3ndeckue U XMMUYECKHE CBOMCTBA INPOCTBIX
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BelIeCcTB. XUMHUYECKasi aKTUBHOCTh MPU OOBIYHON M BBICO-
KoM TeMieparypax. OTHOILIEHUE K KUCIOPOAY, FaJIOr€HaM,
BOJie, KucioTaM, IeroyaM. OCHOBHBIE CIIOCOOBI IMOTy4e-
Husa. Okcunel xpoma (II, II, VI). Ux cpaBHuTenbHas
yCTOMYMBOCTh. KHUCIOTHO-OCHOBHBIE W OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHbIE CBOMCTBA. OTHOLIEHUE K BOJAE, KHC-
noraM, menodaM. [lpuHuunel nomydeHus. OKCHIBI MO-
mibaena u Bonbppama (VI). OTHomEHHE K BOJE, KUCIO-
taMm, 1menoyaM. [lpunuunsl nonyueHus. V3meHeHue
YCTOMYUBOCTH, OKHCIUTEIBHON CIIOCOOHOCTH M KUCJIOTHO-
ro Xapaktepa B psay OKCHUIOB Xpoma—Boibhpama (VI).
I'mapoxcunaer xpoma (11, I, VI). CocraB u ocobennoctu
crpoenust ruapokcuna xpoma (III). XpomoBbIe KHUCIOTHI.
N3ononuknuciaorsl XxpoMa. KucioTHO-OCHOBHBIE U OKUCIIH-
TEJIbHO- BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpuHIMIIBI TOITY-
yeHusi. MonubieHoBas U BoJab(paMoBasi KUCIOTHL. Y CTOM-
YUBOCTh, KUCJIOTHBIE M OKUCIUTEIbHBIE CBOICTBA B PsAy
XpOMOBasi-BOJIb(paMOBasi KHUCIOTHL. VI30MOIMKUCIOTH H
TeTepONOIUKUCIOTE MonubOaeHa u Boibppama. Conu
xpoma (II). Croiicta. [Ipunnumns! nonydenus. Conu Xpo-
Mma (III) B xatnoHHO# M aHMOHHOW dopmax. Kpucramio-
rugpatbl. KomriuiekcHble coenuHeHud. JIBOWHbBIE COJIH.
I'unpomu3. Comu xpoma (VI). XpomaTel, MOIUXpPOMATHI.
OxucnuTenbHble CBOWCTBA XpOMAaTOoB U JUXPOMATOB.
[Tpunuun aeiictBust XxpomoBoi cmecu. Conu MoiaubaeHa u
Bosb(ppama (VI). MonubaaTer u Bonbhpamatel. [Tomumo-
auOaaThl U MOMUBOIb(GpaMaTel. OKUCINTENEHBIE CBOHCTBA
B psany xpomaTel-Bosb(pamatsl. [anorenuasr xpoma (II,
Il). Tanorenuasr monubnena u Bombdpama (VI). Kia-
CTEpHBbIE T'aJIOTeHUIbI MonOieHa U Bosb(pama. J[Mokco-
rasiorednapl. CpoiictBa. I'mapomnus. IlepokcocoennHenus
xpoma. [lepokcua xpoma. IIepokco-XpoMOBBIE KHMCIIOTHI.
YCTOMYMBOCTE U OKHUCIUTEIBHBIE CBOWMCTBA IMEPOKCOCO-
€IUHEHUN XpOoMa.
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d-
DieMeH-
T6I VIIB

TPYIIIBI

d-Dnementsl VIIB rpynnbl. O0mas xapakTepucTHKa 3iie-
MeHTOB. CTpoeHue aToMoB. I3MeHeHHe mo rpymnmne aTom-
HBIX PaJINyCOB W MOHMU3ALMOHHBIX MOTEHUUATOB. BaneHT-
HOCTb W CTENEHU OKHUCJIEHUS aTOMOB. [3MeHeHume 1o
Irpynne yCTOWYMBOCTH COEIMHEHHUM B BBICIIEH CTENEHU
OKHCJICHUsI aTOMOB. XapaKTep XUMHUYECKOM CBS3M B CO-
equHeHUsX. CKIOHHOCTh K KOMIUTeKcooOpa3zoBanuto. Kia-
CTEpHbIE COEOUHEHUA. V3MEHEHuEe XMMHMUYECKHUX CBOWCTB
1o rpymmne. @U3n4ecKkue 1 XUuMUYECKHUE CBOMCTBA MPOCTHIX
BenlecTB. OTHOIIEHUE K KUCIOPONY, BOAE, KHCIOTaM, Iie-
noyam. Crnoco6sl nomyuenusi. Oxcuasl mapranna (II, III,
IV, VII). YcToWYnBOCTh, KHCIOTHO-OCHOBHBIE M OKHCIIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. OTHOIIEHUE K BO-
ne, kucinoram, menoyaM. [TpuHiunel noayuenus. OKcuabl
texHeuust u penus (VII). KucnorHo-ocHOBHBIE CBOICTBa.
I'uppokeuner mapranua (I, 1II, 1V, VII). YcroiiuuBocts,
KHCIIOTHO-OCHOBHBIE M OKHCJIUTEIBHO - BOCCTAHOBUTEIIb-
Hble cBOMCTBA. [IpuHIMNBI nonydyeHus. ['uapokcuasl Tex-

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

Komnoxk-
BUYM, KOM-
NBIOTEPHOE

TECTHPO-

BaHHE

22




Henus u perust (VII). Comu mapranna (II). Kpucrammorua-
parbl. KommiiekcHole coenunenus. CpoiictBa. Conn Mmap-
ranna (III, IV). Conu mapranna (VI). Manranatsl. ['uapo-
an3.  OKHCIUTENBHO- BOCCTAHOBUTEJIbHBIE CBOICTBA.
[Tpuntumner monyuenus. Conu maprannua (VII). Ilepmanra-
HaThl. OKUCIIUTEIbHBIE CBOMCTBA II€PMAaHraHaTa B KUCJIOH,
HIEJIOYHOW M HEWTpanbHOU cpenax. [IpuHIunel momyye-
Husa. Comu texueuus u penus (VII). [leprexnarsi. [leppe-
HATBI.

17

d-
DneMeH-
1ol VIIIB

TpyHIIbI

d-Onementsl VIIIB rpynmel. CemelictBo xene3a. Cemei-
CTBO TUIATUHOBBIX MeTaiioB. CemelcTBO kene3a. OOmas
XapaKTEepUCTUKA AJIEMEHTOB ceMeicTBa xene3a. CTpoeHue
aToMOB. M3MeHeHHe aTOMHBIX PaJMyCOB U HWOHHU3AI[MOH-
HBIX TOTEHIIMAJIOB B PAJIax >KEJIC30—HUKEIb M KEJIe30—
ocMUii. Baj€HTHOCTh U CTENEHU OKUCIICHHUS aTOMOB. Xa-
paKkTep XMMHYECKUX CBsi3ed B coeAuHeHUsX. CKIOHHOCTD
3JIEMEHTOB K 00pa30BaHMIO KATUOHHOW U aHUOHHOHU (popm,
KOMIUIeKcooOpa3zoBanuto. Kiacrepusie coenunenus. Ou-
3MYECKHEe U XMMHUYECKHEe CBOICTBA jkene3a, KobanpTa, HU-
kensa. deppoMarHeTusM. XHUMHYECKass aKTUBHOCTh IpHU
00BIYHOI U BbICOKOH Temneparypax. OTHOIIEHHE K KHUCIO-
pony, Boae, kucinoraM U menodyam. Kopposus xenesa. [1u-
podopnoe xene3o. Haxoxaenue xeneza B nmpupone. IIpo-
MBIIJICHHBIE METOJBI TOJIy4eHHs xkene3a. [IpumenHenue
xkene3a. YyryH. Cranb. Crnenuanbabie ctanu. OKCHIBI Ke-
ne3a, kobanpta, HEKens (II, IIT). CocraB u ocoGeHHOCTH
ctpoenus ruapokcuaa sxenesa (III). KucnorHo-ocHoBHBIE
U OKHCIIUTEIbHO- BOCCTAHOBUTEJIHHBIE CBOMCTBA THAPOK-
cunoB (II, III). OTHoOImIEHNE K BOJE, KHCIOTaM, IIEI0YaM.
[Mpuntuner nonyderus. Comnu xenes3a, KOOaIbTa, HUKEIS
(IT). Kpucramnoruapatsl. J[BoitHble U OCHOBHBIE coyu. Ka-
YECTBEHHBIE peaklMM Ha KaTHOHbI MeTauioB (+2). Comu
xkenesa, kobanbta, HUKeNs (III) B kaTHOHHOIN M aHHOHHOMN
dopmax. KadecTBeHHBbIE peaklnuy Ha KaTHOHBI METAJIOB
(+3). Kpucramnorunparel. CTpykTypa G€3BOIHBIX XJIOPH-
noB. JIBoitHble n ocHoBHble conu. ®Depputel (II) um ux
OKHCITUTEIbHO-BOCCTAHOBUTENIbHBIE M KHUCIOTHO- OCHOB-
Hble cBoiictBa. CrocoObl momyuenus. Depparer (IV).
OxkucnurensHble cBoiicTBa. [IpuHimnel nonyyenus. Kom-
IUIEKCHBIE COEIMHEHUS JKee3a, KoOanbTa, HuKens. OTHO-
CUTEJIbHAsA YCTOMYMBOCTH MPOCTHIX U KOMIUIEKCHBIX COJIeH
kene3a, kobanbra, Hukens (ILIII). AxkBa-, amMmMuH-, THA-
POKCO-, IHAHO-, OKcalaTOKOMIUIeKChl. KapOonwmibl. dep-
poltieH. XapakTep XHMHUECKUX CBSI3€il B MolieKyne (eppo-
1eHa. MHorosiiepHble KOMIIEKChl. CeMENUCTBO IUIATHHO-
BbIX MeTayuioB. Ou3nyeckre U XMMHUYECKHE CBOMCTBA IUla-
TUHOBBIX METAJUIOB (PYTEHUH, pOoAUH, Malaguid, OCMHI,
UpHUIWK U TUTaTUHA). XUMUAYECKask aKTUBHOCTh MPU OOBIY-
HOM M BBICOKOM Temneparypax. OTHOIIEHUE K KHUCIOPOY,
BOJIOPOAY, BOJAE, KUCJIOTaM, IIeIoYaM, LAPCKOM BOJKE.
Cxema mepepabOTKH CaMOpPOJHOW TUIaTUHBL. [[pyrue me-
TOABI MOIY4eHHUS] METAIITOB. OKCUJIBI U THAPATHI OKCUIOB.

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

Komnoxk-
BHYM, KOM-
NBIOTEPHOE

TECTHPO-

BaHUE

23




Oxkcuapl pyrenus (IV,VI). Pyrenarsl. Oxcunbt ocmust (V1
VII). Ocmatel. OKcUabpl U TUAPOKCUIBI POIUS U UPUIUS
(III). Oxcunpr n ruapokcua namwianus (I11). Kommnexkcubie
COeIMHEHUs IUIaTUHBL. ~ KaTHOHHBIE, AHUOHHBIE U
HelTpanbHble KoMmruiekchl miatunbl (II, IV). AmMmuH- un
[IMaHOKOMILJIEKCHI. ['eKcaxIopomiaTuHOBasl KUCIOTa U €€
COJIN.

18

d-
DeMeH-
TEI IB

TpyIMIIbI

d-Dnementsl IB rpynmbsl. O0mias XxapakTepuCcTUKa 3JI€MEH-
ToB. CTpoeHue aroMoB. M3MeHeHue mo rpyImie aTOMHBIX
paanycoB U MOHU3AIMOHHBIX MOTEHIMAIOB. BajlleHTHOCTD
U CTENEHH OKHUCJIEHUS aTOMOB. XapakTep XUMHUYECKOU
CBsI3M B coeMHEHUSX. CKIOHHOCTh K KOMILIEKCOOOPa3o-
BaHMIO. XMMHYECKHE CBOMCTBA MPOCTHIX BewmecTB. OTHO-
[IEHUE K KHUCIIOPOy, BOJE, lIejouyaM, Kucioram. PactBo-
peHue 30510Ta B Hapckoil Bojke. CrocoObl JOOBIYU MEH,
cepeboa u 3omota. OcHOBHBIE crIOcOOBI momydeHus. [Ipu-
meHenune metamioB. Oxcuasl meau (I, II), cepedpa (I, II),
3omota (I, III). CBoiictBa. OTHOIIEHNE K BOJAE, KUCIOTAM,
mienouaM. [Ipunnune! nonyuenus. I'mapokcuast menu (1I),
cepedpa (1) u 3o0mota (III). KucnorHo-ocHOBHBIE CBOMCTBA.
OTHo1IeHUE K BOJE, KUCIOTaM, wenoyaM. [IpuHiune no-
nydenus. Comu mean, cepedpa, 3omota (I). OxucaurensHo-
BOCCTAHOBUTEJbHbIE CBOMCTBA. ['anoreHokomIuiekcsl. Po-
Torpadudeckre MpoIeccsl Ha OCHOBE TaJIOTEHHUIOB cepeo-
pa. AmmuH- u 1maHokoMmiiekcel. Comu meau (II). Kpu-
crayoruaparsl. KoMiuiekcHble coeauHeHus. ['amoreHo-,
nuaHo- u aMmmMuHOKoMmIuiekebl. Comu 3omota (III). Conu B
KaTHOHHOW M aHMOHHOM (opmax. AKBa-, IIMAHO-, rajore-
HOKOMIUIEKCHI. TeTpaxiiopo30yi0Tasi KUCJIOTa U €€ COJIH.

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

Komnoxk-
BHYM, KOM-
NBIOTEPHOE

TECTHPO-

BaHUE
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d-
DeMeH-
7161 [I1B

TpYTIIBI

d-Onementsl 1IB rpynmer. O0mas XapakTepHCTHKa diie-
MeHTOB. CTpoeHue aToMoB. VM3MeHeHune nmo rpymnme aToMm-
HBIX PaJINyCOB W MOHMU3AIMOHHBIX MOTEHIIUAIOB. BayeHT-
HOCTb M CTEIEHHU OKUCIIEHUS aTOMOB. XapakTep XUMHYe-
CKOH cBsi3U B coequHeHUsIX. CKIIOHHOCTh K KOMILIEKCO00-
pazoBaHuio. Pu3NUECKME W XUMUYECKHE CBOICTBA MpO-
CTBIX BemiecTB. OTHOILIEHUE K KUCIOPOIY, BOJIE, KUCIIOTaM,
niesioyamM. AmManerambel. Mepbl NPEeIOCTOPOKHOCTH TPHU
pabote ¢ pryThio. CriocoOsl monyueHuss MetayoB. [Ipu-
MeHeHne MeTauioB. Okcunsl nuHka U kaamus (II). Oxcu-
1wl pryTH (1, I1). CBolicTBa. OTHOIIEHKE K BOJE, KUCIOTaM,
mienioyam. [lpuniunel nonyyenus. ['Mapokcuapl HUHKA U
kaamust (II). Kucnorno-ocHoBHBIE cBOMCTBA. OTHOIICHHE K
BOJIE, KUCTIOTaM, mienodam. [Ipunuunet nonyyenus. Couu.
Kpucramnoruaparsl. Conn nuHKa B KATHOHHOM M aHHMOH-
Hoit popmax. Comu pryru (I, II). OxucnurenpHoO- BoccTa-
HOBUTEbHBIE cBoMicTBa coneit prytu (I, II). 'mnpomms co-
nel uuHKa, kagmus, prytd. Lunkarel. KommiekcHsie co-
€IMHEHUS. AMMMH-, [IHMAHO-, TAJOr€HO-KOMIUIEKCHI. MX
YCTOMUYMBOCTh B PsiAy LMHK — pTyTh. [IpoayKTHl B3aumo-
JIEHCTBHSI COJIEN PTYTH C aMMHAKOM.

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

Komnoxk-
BUYM, KOM-
MBIOTEPHOE

TECTHPO-

BaHUe
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T'enuit n
p-

I'enuii u p-3meMeHTH BochbMOM Tpymmbl. O0mas xapakre-
puctuka ieMeHToB. CTpoeHue aromoB. Bo3morkHbIE Ba-

OIIK-1;
OIIK-2;

Kommnok-
BUYM, KOM-
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paKkTep XMMHYECKUX CBsi3ed B coeauHeHusax. CKIOHHOCTh
K KOMILUTeKCooOpa3oBaHuto. CXOACTBA M Pa3Iudus B CBOM-
cTBax 4f- u Sf-anemenrtoB. Jlantauunel (4f-anementsl). Ba-
JICHTHOCTh, XapaKTepP XUMHUYECKHUX CBSI3CH U (OPMBI CO-
eqUHEeHN. XUMHUYECKHUE CBOIcTBAa MeTaLu1oB. OTHOIIIEHNE
K Kuciopoay, Boae, kuciaoram. Oxcuapl. ['mapokcuabl.
N3MeHeHne KHCIOTHO-OCHOBHBIX CBOMCTB IO TEPUOLY.
Comu. [IBoiinbie comu. CoenuHenus nepus (IV): okcumsl,
TUAPOKCHUIBI, IIepaTbl. AKTUHUIBI (5f-311eMenThl). BaneHt-
HOCTB 3JIEMEHTOB, XapaKTep XUMHUYECKUX CBsI3ed U (HOPMBI
COCAMHEHUH B psAAax TOPHUH—KIOpHA ©  Oepkimii—
noypeHcui. Xumudeckue cBoiicTBa metaiioB. CoexnuHe-
Hus topus (IV): okcua, ruapokcun, ragoreHuasl. Coenu-
HeHust ypana (VI): okcua, THAPOKCHUA, TalOTEHUABI, ypa-
HAThI, COeMHEHNUS TUOKCOYypaHa.

3JIEMEH- | JIEHTHOCTHU U CTEIEHH OKUCIEHHS aTOMOB DJIEMEHTOB. 13- OIIK-3; MBIOTEPHOE
ThI MEHEHHE IO TpYIIE aTOMHBIX paguycoB W HoHM3auuoH- | OIIK-4 TECTUPO-
BOCBMOHM | HBIX NOTEHUMANOB. [IpUUMHBI XMMHUYECKONW HMHEPTHOCTH. BaHUe
rpynnsl. | Ouznyeckue CBOMCTBA. XapakTep MEKMOJEKYIIPHOTO
- B3aUMOJICUCTBUS. 3MeHeHHne TeMieparyp KUICHHUS |
JJIEMEH- | IJIABJIEHMS B pALYy renuil —pajoH. XUMUYECKUE COEIUHE-
THI. Hua. Oropuasl kKceHoHa U KpunToHa. [IpuHIMIBL X OTY-

yenus. ['mnpomus ¢ropunos. Kucnopoaconepxkamue co-

eauHeHus KceHoHa. KiarpaTHbele coeauHEHUsi aproHa u

ero anasioroB. Okcuja KceHoHa U KCeHOHOBBIE KMCIIOTHI.

21 f- f-Onementrl. O6mas xapakrepuctuka 3nemMeHToB. [lomo- |  OIIK-1; Komnok-
OnemeH- | xeHue B nepuoguueckoi cucreme. Ctpoenue atomoB. 4f- | OIIK-2; BUYM, KOM-
Thl U Sf-anmeMeHThl. I3MeHeHne aTOMHBIX paanycoB U nonusa- |  OIIK-3; MBIOTEPHOE

LIMOHHBIX MOTEHIHAJIOB N0 mnepuony. Banentnocts 4f- u | OIIK-4 TECTUPO-
5f-anemeHToB. BHYTpEeHHSII NEPUOAMYHOCTh CBOMCTB. Xa- BaHHE

4.2 CTpyKTYpa IMCUMILINHBI

Tadauua 2. O01mas TPyA0eMKOCTb JMCUMILINHBI cocTaBsieT 18 3aueTHbIX equunn (648 yacos)

Bun paboTst TpynoeMKOCTb, 4acoB
1 cemecTpa | 2 cemecTpa Bcero

O01mas Tpy10eMKOCTh 360 288 648
AynuTopHas padora: 234 256 408
Jexyuu (J1) 72 80 136
Ipaxmuueckue 3anamus (113) 54 80 68
Jlabopamopuwsie pabomut (JIP) 108 96 204
CamocTosiTe/1bHAs padoTa: 929 5 186
KypcoBoii mpoekt (KIT), kypcosas pa6ora (KP)' 27 27 54
PacuetHo-rpaduueckoe 3aganue (PI'3)
Pedepar (P) 33
Occe (D)
CaMoCTOsATEIbHOE N3YUYEHUE PA3/IEIIOB 72 60 120
Buja npoMexyToOYHO# aTTecTAlMU (3a4€T, IK3AMEH) JK3aMEH JK3aMEH

| . . .
Ha xypcoBoif mpoexT (paboTy) BeIAENIAETCA HE MEHee OJHOW 3a4eTHON eTMHHILI TPYAOEeMKOCTH (36 yacoB)
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Bun pabotet TpynoeMKOCTb, 4aCOB
1 cemecTpa | 2 cemecTpa Bcero
CamonoaroroBka (mpopaboTka U MOBTOPEHHE JIEKIIUOHHOTO
MarepHaja U MaTeprajja yieOHUKOB U Y4eOHBIX MOCOOUH, MO-
TOTOBKA K TaOOPATOPHBIM U MPAKTUUYECKUM 3aHITHUSIM, KOJLIIO-
KBHYMaM, pyOeKHOMY KOHTPOJIIO H T.JI.),
IToaroroBka u caaua SK3aMeHa’ 27 27 54
Buo umozo6020 konmponn DK3aMeH 3K3aMEH 1 3auer+2
JK3aMeHa-
4.2.1. Pa3zaesibl JUCHUIUIMHBI, H3yYaeMble B IEPBOM ceMecTpe
Tabnuna 3. Pazaenbl TUCIUTUTHHBL, H3ydaeMble B IEPBOM CEMECTPE
KomnnuectBo yacos
Ne AyauTopHas B
pas- HaumenoBanue pa3nenos a60Ta HCayn.
nena Bcero P pabora
JI 113 JIP CP
«Xumug kak Hayka. CTpoeHre BeIIecTBay.
1 yxa. Crp 11t 75 16 | 10 | 30 25
3aKOHBI XUMHH
CHOBHbIE 3aKOHOMEPHOCTHU MTPOTEKAHUS
> |9 p p 75 12 10 | 30 25
XUMHYECKHX TIPOIECCOB)
OcCHOBBI XMMHHU PAcTBOPOB. Peaknuu B
3 bacteop B 150 | 24 | 10 | 30 30
BOJHBIX Cpelax
7 - ITA-IVA
4 OO6miue cBoiicTBa p-371€MEHTOB V \Y o4 20 4 12 13
rpymnn
Umoeo: 324 68 34 102 93
4.2.2. Pa3zaeibl JUCHUILUIMHBI, H3yYaeMble BO BTOPOM ceMecTpe
Ta6auuna 4. Pa3nesnl AMCUMILUIMHBI, H3y4YaeMble BO BTOPOM ceMecTpe
KomnnuecTBo yacos
Ne A
pas- Hanmenosanue pasnenos YAUTOpHaA Bueay.
nena Bcero Pabora pabota
J I3 | JIp CP
4 OO6m1as xapakTepucTuka s-3JIeMeHTOB. Bosio- 130 75 15 45 40
pon. [loarpyrma anroMuHM
5 OO6mras xapakTepucTuka d-371eMEHTOB 130 25 10 45 40
as xapaktepuctuka f-amemenTos. I'enuii u
6 | OOman xapaxtepuctuia f-onementos. I'e 64 | 18 | 9 | 12 13
P-2JIEMEHTHI BOCBMOH TPYITITHI
HTroro: 324 68 | 34 | 102 93

2 HpI/I HaJIMYMH DK3aMCHaA 110 AUCLIMIIJIMHC
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TABJINIA 5. Tembl JIeKIIMOHHBIX 3aHATHIA

Ne TEMA

1 | [Ipenmer u 3agaun xumMuu. MeCcTo XMMHH B CUCTEME €CTECTBEHHBIX HaYK.

2 | ATOMHO-MOJIEKYJIIPHOE YYEHUE.

3 | CtpoeHue aToma U 3JIEKTPOHHBIX 000JI0YEK aToMa.

4 | Ilepuonuueckuii 3akoH u Ilepronuueckas cucteMa XUMUYECKUX 3JIEMEHTOB C TOUKHU 3PECHHS
TEOpUHU CTpoeHMs aroma. [1eprnoIMYHOCTh CBOKCTB JIEMEHTOB.

5 | XuMudeckas CBSI3b M CTPOCHUE MOJICKYJI, BaJICHTHOCTh. KoHIenus rubpuan3anuy aTOMHBIX
opOuTasiel U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ] M MOHOB. KoHuenuus nosspusanuu
noHoB. Teopus monekymsipubeix opoutaneii (MO JIKAO).

6 | Mexmonekynsapaoe B3aumoieiicteue. Cuinbl Ban-nep-Baanbca. OpueHTaimoOHHOE, WHIYKITH-
OHHOE U JUCIIEPCUOHHOE B3auMoJieicTBUA. DaKTOpPhI, ONPEAEIISAIOIINE IHEPTUIO MEKMOJIEKY-
JISIPHOTO B3auMoJeicTeus. Bogopoanas cBsi3b.

7 | CoBpeMeHHbIe MPOOIEMbl HEOPTaHUYECKOW XUMUU. MeTamiooprannyeckasl U CyrnpamoJsieKy-
JSIpHAsi XUMUSI-XUMHUSI MOJICKYJISIPHBIX aHCaMOJIe M MOJIEKYJISIPHBIX CBSI3€H.

8 OCHOBBI XUMHUYECKON TEPMOAMHAMMUKHU. DHEPreTUUECKUE XapaKTEPUCTUKU XMUMUUYECKUX pe-
akuui. Ilepsoe Hauano TepMOAMHAMUKH.

9 | OcHOBBI XMMHMUYECKON KMHETUKH. ['OMOTreHHbIE U reTeporeHHsle peakuuu. CKOpocTh XUMuye-
CKOM peakuuu U (hakTopsl ee onpexaenstomue. [lopsnok u MoneKyasipHOCTh peakuuu. Kara-
3.

10 | Xumnueckoe paBHOBecHEe. CBsI3b KOHCTAHThI XMMHUECKOI'O PAaBHOBECHS CO CTaHAAPTHBIM H3-
MEHEHHeM dHepruu [ mdoca.

11 | O6mue cBoiicTBa pacTBOPOB. PacTBOPHI HEAIECKTPOIUTOB.

12 | PacTBOpPBI 3JI€KTPOJIUTOB.

13 | Peakuuu B HeopraHudeckoi xumuu. ['uaponus coneid. OKUCIUTENIBHO - BOCCTAHOBUTEIIbHBIE
peakluy B BOJHBIX PACTBOpaxX. JJEKTPOJIM3 PACTBOPOB M PaCILIaBOB.

14 | lucniepcubie cuctembl. Kommoubl.

15 | KoMIiekcHble coeIMHEHNS.

16 | CoBpeMEHHBIE METOBI CUHTE3A U AHAJIM3a HEOPTAHNYECKUX BEIECTB.

17 | p-Onements! VII A rpynmnsl.

18 | p-Onements! VIA rpynnel.

19 | p-Dnements! VA rpynmnsl.

20 | p-Onements! IVA rpynnsl.

4.3.2. JEKIIUOHHBIE 3AHATUSA. 2 CEMECTP
TABJIUIIA 6. TeMbl JTeKUMOHHBIX 3aHATHI

Ne TEMA

1 s -OneMeHTHl 1 A rpynmsl.

2 | Bomopon.

3 | s-DnemenTsl BTopoii rpynmsl. [loarpynmna Oepusius 1 Maraud. [loarpynmna Kaabius.

4 | Iloarpynna aJqtOMUHHUS.

5 | 26. d-Dnements! 11IB rpynmnsl. Penko3emenbHble 371€MEHTHI.

6 | 27.d-Dnements! IVB rpynmsl.

7 | 28.d-Onementsl VB rpynimsl.

8 | 29.d-Dnements! VIB rpynmsl.

9 | 30. d-Dnements! VIIB rpynnel.

10 | 31.d-Onements! VIIIB rpynmnel. CemelicTBo xene3a. CeMeNcTBO MIaTUHOBBIX METAJIIOB.
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CeMeNncTBO XKelesa.

11 | 32.d-Dnements! IB rpynmns!.
12 | 33.d-Dnemenrts! 1IB rpynimsl.
13 | 34. I'enuii 1 p-371€MEHTHI BOCBMOM IPYIIIBL.
14 | 35. f-Dnementsl. Ctpoenue aromoB. 4f- u St-anementsl. Jlantanuasl (4f-3nemeHThI). AKTH-
HUJbI (Sf-371€MEHTHI).
4.4. IPAKTUYECKUE 3AHATHUSA.
4.4.1. IPAKTUYECKHUE 3AHATHUSA. 1 CEMECTP
TABJINLA 7. Tembl NpaKTHYECKUX 3aHATHI
Ne TEMA

1 [Tpeamer u 3a1auu XMMHUU. MeCTO XMUMUU B CUCTEME €CTECTBEHHBIX HaYK.

2 ATOMHO-MOJIEKYJISIPHOE YUECHHE.

3 CTpoeHHe aToMa U 3JIEKTPOHHBIX 000JI0YEK aToMa.

4 [Tepuonuueckuii 3akoH U Ileproguueckas cucTeMa XMMHUYECKUX 3JEMEHTOB C TOYKH 3PEHUS
TEOPUHU CTPOEHHUS aToMa. [ lepuoAMYHOCTh CBOMCTB JIEMEHTOB.

5 XUMHUECKas CBSI3b U CTPOEHUE MOJIEKYJI, BalleHTHOCTh. KoHLenus ruépuan3anuy aTOMHbIX
opOuTaiell U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYl M MOHOB. KoHuenuus mnosispuzanuu
noHoB. Teopus monexynsipasix opouraneit (MO JIKAO).

6 MexmonexynspHoe B3aumonenctsue. Cuiibl Ban-nep-Baanbca. OpueHTallMOHHOE, WHIYKLU-
OHHOE U JHCIIEPCUOHHOE B3auMojieiicTBUA. DakTOphl, ONpPEAEAIONINe SHEPTUI0 MEXMOJIEKY-
JISIPHOTO B3aMMOJIEHCTBYsI. BomopoaHas CBA3b.

7 CoBpemeHHble MPoOIEMbl HEOPraHUYEeCKOH XMMHUHU. MeramioopraHuyeckass U CylnpamoJeKy-
JSIpHAsi XUMUSI-XUMHUSL MOJIEKYJISIPHBIX aHCcaMOJIei U MOJIEKYIISIPHBIX CBS3EH.

8 OCHOBBI XMMHMUYECKON TEPMOJMHAMUKU. DHEPreTUUECKUE XAPAKTEPUCTUKH XUMUYECKUX peak-
uui. IlepBoe Ha4ano TepMOAMHAMUKH.

9 OCHOBBI XMMHYECKONH KMHETHKH. ['OMOreHHble U reTeporeHHble peakuuu. CKoOpocTh XUMHUUe-
CKOM peakuuu U paxtopsl ee onpenensitonye. Ilopsgok 1 MosieKyIsspHOCTh peakiuu. Katamus.

10 | Xumuueckoe paBHOBecue. CBsi3b KOHCTAHThl XUMUYECKOTO PAaBHOBECHUS CO CTAHJAPTHBIM HU3Me-
HeHHueM >Hepruu ['nboca.

11 OO6mue cBoiicTBa pacTBOPOB. PaCTBOPHI HEATIEKTPOIUTOB.

12 PacTBOpBI DJIEKTPOIIUTOB.

13 Peakuuu B Heoprannyecko xumuu. I'maponus comedl. OKHCIUTENBHO - OCCTAHOBUTEIbHBIE
peaklry B BOJAHBIX pacTBOpax. DJIEKTPOJIN3 paCTBOPOB M PaCIIABOB.

14 | JucnepcHele cuctemsl. Komnonel.

15 KoMIutekcHbIe coeMHEHUSI.

16 | CoBpeMeHHBIE METObI CUHTE3a U aHAJIN3a HEOPTaHUYECKUX BELLIECTB.

17 p-Onementsl VII A rpynmsl.

18 | p-Onementsl VIA rpynmsl.

19 | p-Onements! VA rpynmsl.

20 | p-Onements! IVA rpynmsl.

28




4.4.2. IPAKTUYECKHUE 3AHATHUSA. 2 CEMECTP
TABJINILIA 8. Tembl NpaKTHYECKUX 3aHATHI

Ne TEMA

1 s -OnemMeHThl 1 A rpynisbl.

2 Bonopon.

3 s-OneMeHThI BTopol rpynmsl. [loarpynmna 6epusummst u maraus. [loarpynna xKaabiys.
4 [Toarpynmna aroMUHUS.

5 d-Dnementsl I1IB rpynmel. Penko3eMenbHbIE 3JIEMEHTHI.

6 d-DOnemenTts! IVB rpynms.

7 d-DOnemenTs! VB rpynmsi.

8 d-OnemenTts! VIB rpynmsl.

9 d-OnemenTts! VIIB rpynmns.

10 d-Dnementsl VIIIB rpynmnsl. CemencTBo xene3a. CeMelcTBO MIIaTHHOBBIX METAJIIOB.

CeMelicTBO xenesa.

11 d-Onements! IB rpynms.

12 | d-Onementsl 1IB rpynmst.

13 ['enuii U p-371€MEHTHI BOCBMOM TPYIIIIBI.

14 f-Onementer. Ctpoenue atomoB. 4f- u Sf-anemenTsl. Jlantanuapl (4f-371€MeHThI). AKTHHHIBI

(5f-anemenTshl).
4.5. JlabopaTopHbIe 3aHATHS
TABJINIIA 9. Tembl 1abopaTopHBIX PabOT
No No
JIP | pa3nmena HanmenoBanue 1ab0paTopHBIX padboT
1 1 Omnpenenenre OTHOCUTENHLHON MONEKYIISIPHON Macchl okcua yriepona (IV)
2 OOPENEJEHUE MOJISPHON MACCHI DKBUBAJIEHTA ITHHKA
) CKOpOCTh XUMHUYECKUX PEAKIUI. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIEPATYPHI
Y KOHIIEHTpalluu
XuMmudeckoe paBHOBecue. BinsHue TemnepaTypsl U KOHLEHTPALUK Ha XUMHUECKOE

4 2 paBHOBECHE

5 2 Karanus. 'oMOreHHbII U reTepOreHHbIN KaTanu3

6 3 OuncTKa TBEpABIX BELIECTB OT MpUMecer

7 3 PactBopsl. PactBopumMocTs couneit, [IponsBenenre pacTBOPUMOCTH

8 3 [IpuroroBiaeHne pacTBOPOB 3aJJaHHOM KOHIICHTPAIIMHI

9 3 DNeKTpoaUTHYECKasl AUCCOLUAIMs (IPOTOJIN3)

10 3 IMaaponmus (Ilpotonuz) coneit

11 3 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

12 3 DIIEKTPOXMMHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIM3 PACTBOPOB COJIEH
13 3 Kopposus meTannos

14 3 [Tony4yenue u CBOMCTBA KMCIOPOaA

15 3 CBolicTBa BOJIOPOAA U NEPOKCHA BOJIOPOA

16 3 ["ajioreHsl U UX COEIMHEHUS

17 3 Cepa. CBolicTBa cepbl U €€ COETMHEHUI

18 3 A3OT ¥ ero coelMHEHUs, MOJIy4YeHHEe U CBOICTBa

19 3 docdop U ero coeTMHEHUS

20 3 Yrnepoa u KpeMHHI, COEAMHEHUS YIIepOo1a U KPEMHUS
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21 3 Bbop u ero coenunenus. [lonyuenue u cBolicTBa
o) 4 CaoiicTBa MIEIOYHBIX METAUIOB M UX COCTMHEHUN
23 4 bepunnuii, Marauii, KaJIbIMK, CTPOHITNH, Oapuil U MX COCAUHEHUS
24 4 AJIOMUHUHA ¥ €r0 COSIUHEHN
75 5 Penkozemenbubie dneMeHThl: TutaH, UpKoHUA W radHmit. OKCHIBI THAPOKCUIIBI U
COJIH
26 5 Bananguii, HHOOHI, TaHTAI K UX COETUHEHUSA
27 5 Xpom, Mosinb1eH, BosIb(hpaM U MX COSAMHEHUS
28 5 Mapranell, COeTMHEHUS MapraHia
29 5 JKene3o, k00aabT, HUKEIh U UX COCAUHCHHUS
30 5 Menpb, cepeOpo, 30JI0TO U UX COCTMHECHHSI
31 5 IuHK, KaAMU U UX COCTMHEHUS
32 5 O10BO, CBHHEL U MX COECTUHEHHUS
33 5 MBpb11bsK, CypbMa, BUCMYT U UX COCIMHEHUS
34 5 KadectBeHnHoe onpeenenne HOHOB d-32J1EMEHTOB
35 6 CuHHTEe3 HEeOpraHMYECKHX BEIIECTB
36 6 [Tonyyenue u CBONCTBAa KOMIUIEKCHBIX COCIMHEHUM
4.6. CaMOCTOSITENIbHOE U3yUYEHUE PA3JIEI0B JUCIIUIINHBI
TABJIMIIA 10. TeMbl caMOCTOATEIbHBIX 3aHITUH
No
pasjiena Bormpocsl, BBIHOCHMBIE Ha CaMOCTOSITEILHOE U3yUYEHUE
[Ipeamer u 3agaun xumuu. MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. [Ipeamer u 3apaun
1 xuMud. OCHOBHBIE 33J]Ja4l COBPEMEHHOW Heopranuuecko xumuu. COBpeMEHHbIEC HaIlpaBJe-
HUS Pa3BUTHS XUMHYECKON Hayku. XumHuueckas (opma ABMKEHUS] MaTEepUU. XUMUS KaK CH-
CcTeMa 3HaHHH O BEIIECTBAX — UX COCTaBe, CTPOEHUU U XUMHUYECKOM CBSI3H.
HNonnas cBs3b U ee cBoiicTBa. [lonspuzanns nona B anekTpuueckom nodje. [lonsapuzyemocts u
1 MOJISIPU3YIOIEe JEHCTBHE HOHOB. I3MEeHEeHNe 3TUX CBOWMCTB B nepuojax M rpynnax. Monnas
CBS3b - IIPEJEIbHBIN CIIy4ail KOBAJICHTHOU MOJISIPHOM CBSA3U.
Mertamndeckasi CBS3b. DNEKTpOHHOE cTpoeHue MeTauioB ¢ no3utiuu MO JIKAO. BanentHsie
Hucnepcueie cucteMsl. Komnouasl. Jucnepchblie cucreMbl. Kinaccudukanus qucnepcHbIX Ch-
3 creM. CycnieH3uu ¥ sMysbcuu. Kosnouaeie pacTBOpbI. Y CTOMYMBOCTH KOJUIOUIHBIX PACTBO-
poB. CTpoeHne KOJUIOMAHON 4YacTHUILbl U MHIE/Ibl. JInoduapHbele 1 1M0(OOHBIE KOIIOUIBI.
3oy u renu. [lenTuzanus, Kkoarymusius, ceAMMEHTAIUs KOJJIOUI0B.
Bomopon. O6mias xapaktepuctuka Bojgopoja. I[lonoxxenne Bogopoaa B MEPUOIUUECKON CH-
creme. CTpoeHne aroma. BajneHTHOCTh U CTENEHb OKUCIEHHUS aTOMOB BOJOpOAa. XapakTep
XUMHUYECKHX CBA3EH B €ro COeJMHEHUX. Y CI0BUS 00pa30BaHKs M CyLIeCTBOBaHMS HOHOB HY,
H', H;O". ®usnyeckne u XUMHUYECKHE CBOICTBA BOJIOpoa. Bomopoa kak BOCCTAaHOBUTEIb.
4 BoccranoButenbHass CoCOOHOCTh aTOMApHOTO M MOJICKYJSIPHOTO Bojopoia. Bzammomeit-

CTBHE BOJOpOJIa C MeTallilaMu 1 HeMeTaiamu. CrocoObl MoNTydeHus: CBOOOTHOTO BOJIOPO/A.
I'mapuael. TuUnbl TUAPUIOB: MOHHBIE, KOBAJICHTHBIC, MOJUMEPHBIE, HECTEXHOMETPUUYECKHUE.
[Tepoxcun Bomopona. Crpoenue Monekyinbl. [lonydenune. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE
CBOIICTBa B pa3JIMYHBIX CpeJIax.
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d-Onements! 1B rpynmer. O6mias xapaktepucTrka 31eMeHToB. CTpoeHne atoMoB. M3meHe-
HUE IO TPYIIIE aTOMHBIX PaJUyCOB U MOHU3AIIMOHHBIX OTEHIIMAJIOB. BaleHTHOCTh U cTeneHun
OKHCJICHUsI aTOMOB. XapakTep XMMUYECKOU CBS3M B COEAMHEHUAX. PU3NUECKHE U XUMHYE-
CKHME CBOWCTBa MpOCThIX BemiecTB. OTHOLIEHHE K KUCIOPOAY, BOJE, KHMCIOTaM, LIEIOYaAM.
Awmanbramel. [Ipumenenne meramioB. Okcunbl 1uHka ¥ kaamusi. Oxeunbl pryTH (I, I11). Coii-
cTBa. OTHOLLIEHUE OKCUJIOB K BOJE, KUCI0TaMm, menodaM. [IpuHiune! nonydenus. I'uagpokcu-
Jbl IMHKA U KaaMmusi. KuciaoTHO-ocHOBHBIE cBoMicTBa. OTHOILIEHHE K BOJAE, KUCIOTaM, LIEJI0-
yam. [Tpunnune! nonyyenusi. Conu. Kpucramnoruaparsl. Coiiv IMHKA B KATUOHHON U aHUOH-
Hoit popmax. Conu prytu (I, II). OkuCIUTENTEHO-BOCCTAHOBUTEIBHBIC CBOWCTBA COJICH PTYTH
(I, IT). I'mnponu3 conelt nunHkKa, kaamust, prytd. Lluakarsl. KoMmmnekcHble coeilnHEHUS.

Jlantanuner (4f-anemenTsl). BaaeHTHOCTD, XapakTep XMMHYECKHUX CBsI3ed U (OPMBI COeTUHE-
HUM. XUMUYECKHE CBOMCTBA METAJIIOB. OTHOIIEHHUE K KUCIOPOAY, BoJEe, KUcIoTaM. OKCHUIbI.
6 I'mppokcunpl. U3MeHEeHnEe KUCIOTHO-OCHOBHBIX CBOMCTB 10 nepuoay. Comnu. J[BoiiHbIE CONH.
Coenunenus uepus (IV): okcunbl, THAPOKCUABI, LiepaThl. Peakiuu, nexaiiue B OCHOBE CHH-
T€3a TPAHCYPAHOBBIX DJIEMEHTOB.

AxtuHOUAB! (5f-371€MEeHTHI). BaJeHTHOCTD 3JIEMEHTOB, XapaKTep XUMHYECKHX CBsI3eH U op-
MBbl COEIMHEHUN B psAax TOpUH—KIOpUIl U Oepknuii—ioypeHcuil. XUMHUUYECKUEe CBOMCTBa Me-
tayioB. Coequnenus topus (IV): okcun, ruapokcun, ranorenuasl. Coenunenus ypasa (VI):
OKCHJ1, TUIPOKCH/I, TAJIOTEHUIbl, ypaHaThl, COEAMHEHUS TuoKcoypaHa. CoelMHEeHUs HeNTYHUs
u iyronus (VI, VII): HenTyHaThl, IUIyTOHATHI, COEIMHEHHUSI OKCOHETITYHHUS! U OKCOILUTYTOHHUSL.
PagmnoaktusBHoOCTh Sf-251EMEHTOB.

5. OHEHOYHBIE MATEPHAJIBI VIS TEKYIHEI'O 1 PYBEKHOI'O KOHTPOJIA
5.1. 3AJAHUA JJA TEKYIIETI'O KOHTPOJIA (KOJIVIOKBUYM).
1 CEMECTP. IIEPBASA KOHTPOJIBHASA TOYKA

1. OcHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJSIPHOI'O yY€HHUs. 3aKOHBI: COXPAHEHHUs, KPAaTHBIX OTHOILIEHUH,
MOCTOSIHCTBA COCTaBa, 00bEMHBIX OTHOIIEHUH. 3aK0H ABorajapo. 3aKOH SKBUBAJIEHTOB.

2. KBanrtoBbie yncia. CMBICIT KBAaHTOBBIX uncel. ATOMHBbIE OpOUTa. DHEPreTUIECKUE YPOBHH DIICK-
TPOHA B OJTHOZJIEKTPOHHOM MHOTOIEKTPOHHOM aToMax. [Ipuniun [Taynn.

3. [IpaBuno XyHzIa U MOPSIOK 3alOJHEHUs] aTOMHBIX opOuTaned. [IpuHIMI HauMeHbIIEH YHEPruu.
[TpaBuiio Kneukosckoro.

4. Tlepuoauueckuii 3akoH. [leproanueckas cucrema. OCOOEHHOCTH 3aMOTHEHUS AIEKTPOHAMH aTOMHBIX
opburaneit 1 GpopMHUpOBaHHE MEPUOMIOB. S-, p-, d-, f~-3TIEMEHTHl U UX PACHOJIOXKEHHE B MEPUOJUUECKON CH-
CTEME.

5. CtpoeHue IeKTPOHHBIX 000JI04eK JIeMEHTOB. [IeproANYHOCTh CTPOEHMS INEKTPOHHBIX 000JIOUEK.
N3meHeHne aTOMHBIX U MOHHBIX PaInycoB M0 NepuojaM U rpynnam. IPQGeKTsl d- u f-cxaTusl.

6. MoHM3aMOHHbIE MOTEHINAJIBI, CPOJICTBO K IEKTPOHY, DJIEKTPOOTPULIATENBHOCT AJIeMEHTOB. Dak-
TOPBI, OIPEEIIAIONINE ITH BETUYUHBI U UX U3MEHEHHE I10 Mepruo/iaM U TPYIIaM.

7. 1lepnoIMYHOCTD XMMHUYECKUX CBOWCTB 3JIEMEHTOB, NPOCTHIX BEILECTB M XMUMHUUYECKUX COECIUHEHHI.
M3MeHeHne CBOMCTB 3JEMEHTOB IO NEpUOAAM M TpylnaM B 3aBUCHUMOCTH OT CTPYKTYpPbl BHEUIHHX U
NPEBHEIIHUX JIEKTPOHHBIX 000J0YEK U PaJUyCcOB aTOMOB. V3MeHEHHEe KHUCIOTHO-OCHOBHBIX CBOHCTB OK-
CHUJIOB U TUJIPOKCHJIOB MO IEPUOAAM U TPYIIIAM.

7. OCHOBHBIE THUIIBI XUMUYECKOW CBSA3U: KOBAJICHTHAs (HETOJISIpHAS U MOJSIpHAs), MOHHAs, METaInye-
ckas. Ob1me 0coOeHHOCTH MeXxaHn3Ma 00pa30BaHMsl KOBAJIEHTHBIX M MOHHBIX CBSI3EH.

8. OcHOBHbIE MOJIOXKEHUS Teopun BasleHTHBIX cBsizel (BC). OcobenHocTn 0Opa3zoBaHus CBsi3el 1Mo J0-
HOPHO-aKIIENITOPHOMY MexaHu3My. HachllaeMocTh U HalpaBiIeHHOCTh XUMUYECKOW CBA3M. MHOTOIIEHTpO-
Basl CBSA3b.
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9. BajeHTHOCTh XMMUYECKUX 3JIeMeHTOB. BaienTHOCTh ¢ mo3unmii Teopun BC. BanentHocts s-, p-, d-,
f-anemenToB. IlocTosiHHas U nepeMeHHasl BaJE€HTHOCTH. BajleHTHOCTh M CTENEHb OKUCIIEHUS aTOMOB JJie-
MEHTOB B UX COCIMHEHHUSIX.

10. OguHOYHBIE U KpaTHBIE CBSI3U. G- U T-PAa3HOBUIHOCTM KOBAJIEHTHBIX CBsi3el. OTHOCHUTEIbHAs
YCTOMUUBOCTD (p—p)n- U (p—d)m-cBsizeri. KonndyecTBEeHHbIE XapaKTepUCTUKN XUMHUECKUX cBsizel. [Topsmgok
cBsi3U. DHeprus cBs3u. JnmHa cBsizu. Banentuslil yron. CteneHb HOHHOCTH CBS3H. D((EeKTUBHBIC 3apsiibl
XUMUYECKH CBSI3aHHBIX ATOMOB U CTENIEHb HOHHOCTH CBS3U. J{UIOIBHBIN MOMEHT CBSI3U.

11. Konnenmus rudpuan3aiuyd aTOMHBIX OpOUTAalel U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ U HOHOB.
Oco0eHHOCTH pacIpeieIeHus AIEKTPOHHOM TUIOTHOCTH THOpHUIHBIX opOuTaneil. [Ipocreiiue Turesl rudbpu-
IU3amuu: sp, sp2, sp3, sp3d, sp3d2. ['mOpuauzanus ¢ ydacTHeM HETOIeIICHHBIX AJICKTPOHHBIX Hap. BiusHue
OTTAJIKMBAHUS 3JICKTPOHHBIX Nap Ha MPOCTPAHCTBEHHYIO KOH(PHUTYypPAIIHIO MOJICKYJI.

12. KoHuenuus noyisgspusani HOHOB. TpakTOBKa MOJISIPHBIX CBA3EH COTJIaCHO KOHUEIMINHU MOISpU3alUun
MOHOB. JIOKQJIM30BaHHBIEC U JIEJIOKAIM30BaHHbIE CB3U. Tpex- 1 MHOTOLICHTPOBBIE CBA3M. Jlesnokanu3anus m-
JMIEKTPOHHOU IUIOTHOCTH B MOJIeKyJe OeH3ona, rpadure, MOHAX KUCIOPOACOIACPKAIIUX HEOPraHUYECKUX
KHCJIOT.

13. Teopust monexynsipabix opoutaneit (MO). OCHOBHbIE MOJOXKEHHS, SHEPTeTUUYECKUE IHUarpaMMBlI,
cBs3bIBarolue U paspeixistoniue MO. Dueprernueckue auarpaMmbl MO 1ByXaTOMHBIX MOJIEKYJT 3JI€MEH-
TOB BTOPOTO MEPHOJA. G- U T-MoJieKyIsapHbie opOuTanu. CpaBuenue Teopun BC u MO.

14. KomnnekcHble coenuHeHusi. CTpoeHNE KOMILIEKCHBIX COSAUHEHUM, TEOPHsS] KPUCTANIMYECKOTO 10~
as. XUMHUYECKas CBsI3b B KOMILIEKCHBIX COCIMHEHUSIX U OCOOEHHOCTH UX cTpoeHus. ['mbpuansamnus atoM-
HBIX OpOUTaJIel KOMITJIEKCOOOpa3oBaTesl.

15. MexxmonexkynspHoe B3aumozeiictsue. Cuibl Ban-nep-Baanbca. OprueHTallMOHHOE, HHAYKIIMOHHOE
U JMCIIEPCUOHHOE B3auMOJAeNUCTBUA. PaKTOPbI, ONPENEISIOIINE SHEPTUI0 MEKMOJIEKYIIIPHOTO B3aUMOIEH -
CTBUAL.

16. Bogoponnas cBs3b. [lpupona BogoOpoaHON CBS3H, €€ KOJIMUYECTBEHHBIE XapaKTEpPUCTUKU. Mex- U
BHYTPUMOJIEKYJISIpHAsE BOJAOPOHAS CBsA3b. BolopoaHas cBsi3b Mexay MoJieKylamu (TopoBOAOPOJa, BOJIBI,
aMMHaKa W COUpTOB. BiusiHue BOMOpOIHONM CBA3M Ha (PUM3MYECKHE CBOWCTBA BELIECTB C MOJICKYJSPHOM
CTpyKTypoil. O01irie 0COOEHHOCTH (PU3NYECKUX CBOMCTB MOJEKYISIPHBIX KPUCTAIJIOB B CPAaBHEHUU C UOH-
HBIMU U @TOMHBIMH KpHCTaJJIaMH.

17. DHepreTuuecKkne XapakTEpUCTUKA XMMHUYECKUX peakuui. IlepBoe Hawano tepmoauHamuku. [Ipe-
BpallleHUs1 PHEPTUH U pabOThl B XUMUUECKUX MPOLIECCax.

18. Tepmoxumus. [lonarue 06 sHTaIBIUKU. DHAO- U SK30TEpMUYECKUE peakuuu. 3akoH 'ecca u cren-
cTBUe U3 Hero. CTaHIapTHOE COCTOSIHME U CTaHAapTHasl SHTalbIMs 00pa3oBaHus BeulecTBa. PacueTs! Term-
JOBBIX 3P PEKTOB peakLuii.

19. Bropoe Hauano tepmoauHamuku. [lonstue sHTponuu. OueHKa 3HaKa U3MEHEHHUs SHTPOIUU B XU-
MHUYECKUX peakuusx. DHeprus ['n66ca. Ponb sHTaNbNUHHOTO M 3HTPONMMUHOTO (aKTOPOB B ONpPEEICHUH
HaIpaBJIeHUs Ipolecca.

21. 'oMOreHHbIe U reTepOreHHbIe peakui U cucTeMbl. CKOPOCTh XUMUYECKOH peakluu U (hakTopsl ee
ornpezesnsone. 3aBUCUMOCTb CKOPOCTH PEAKIMM OT KOHILEHTpaluu peareHToB. KuHetnueckoe ypaBHEeHUeE
peakuuu. [Iopsaaok 1 MOJIEKYJIAPHOCTD PEAKIUH.

22. TlonsTue o MexanusMe peakuuu. IlepexoqHoe cocTrosiHue, WM aKTUBUPOBAHHBIN KOMILJIEKC. DHEp-
rus akTuBauuu. MakTophl, ONPEIEISIIOIINE BETUUUHY SJHEPTUN aKTHBALINU.

23. Biustnue temriepaTypbl Ha CKOPOCTh XUMU4ecko peakuuu. [IpaBuno Bant-I'odda. Temmnepatyp-
HBII K03 uimeHT ckopoctu. YpaBHeHue Appenuyca.

24. Karanu3 u katanuzatopbl. UHruOuTopsl u uHruOuposanue. Karanuruueckue sasl. 'omMmoreHHsie U
reTepOreHHbIE KaTaIUTUUECKNE PEAKIINY. AKTHUBHBIE [IEHTPBI TBEPABIX KaTaJIN3aTOPOB.

25. O6patumblie U HEOOpaTUMble XUMUYeckue peakiuu. CocTosHUE paBHOBECHUS U MPUHIUI 00paTUMO-
CTH peakiuu. KuHeTnueckuili 1 TEpMOJAMHAMUYECKUI IMOAXOMAbI K ONUCAHUI0 XMMHUYECKOIO PAaBHOBECHS.
KoHcTanTa XMMH4ECKOro paBHOBECHS U €€ CBsI3b CO CTaHAAPTHBIM M3MeHeHueM s>Hepruu ['nbd6ca. Cmere-
HUE XUMUYECKOTO paBHOBECHS ITpU M3MeHeHuH ycnoBuid. [Ipunnun Jle [arense.
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BTOPASI KOHTPOJIBHAS TOUKA

1. Teopuu pactBopoB. PacTBopeHne kak (U3HKO-XUMHUYECKH mporecc. Mi3MeHeHne SHTAIbINU U JH-
Tpomnuu npu pactBopenuu BeuiectB. ComnbBaTanusi. ConpBaThl. OcoOble CBONCTBA BOJBI KaK PacTBOPUTEIIS.
I'mppatel. Kpucrammoruaparst.

2. O6mue cBoiicTBa pacTBOpoB — MU dy3us u ocMoc. OcMOTHYECKOE JaBJIEHNE U €r0 3HaUYeHue. MeTo-
JIbl OMPEIEIICHUS MOJIEKYJIIPHBIX MacC PaCTBOPEHHBIX BELIECTB.

3. PactBopuTens u pactBopsieMoe BelecTBo. PactBopumMocTs. HachlllleHHbIE, HEHACBILIEHHBIE, MEepe-
ChILIICHHbBIE, pa30aBIeHHbIC U KOHIICHTPUPOBAHHBIE PACTBOPHI. B3anMoeiicTBIe pacTBOPEHHOTO BEIIeCTBA U
pactBopuTeia. CocTossHUE BElLeCTBa B pacTBOPE.

4. KoHueHTpalus pacTBOPOB U CIIOCOObI €€ BBIPAKEHUS: MAacCcOBasi J10Ji1, MOJIIPHOCTh, HOPMAJIbHOCTb,
MOJISUTBHOCTb, MOJIbHAS 10JIS, TUTP.

5. 3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B JKUJKOCTAX, ABYX KUJIKOCTEH, TBEPABIX BEIIECTB B KUIKO-
ctsx. 3akoH ['enpu. BiusiHue Ha pacTBOPUMOCTH IPUPOIbI KOMIIOHEHTOB, TEMIIEPATYpPhI U AaBieHus. [lepe-
KPUCTAJUIM3ALUN U SKCTPAKIIUS.

6. JlaBieHue u coctaB mapa HaJ pacTBopoM. 3akoH Payns. Kpucramimzanus v KUIIEHHE pacTBOpA.
Kpuockonus u 30ynuockonus.

7. N3oTtormueckuil KOAPPUIUEHT. DIIEKTPOIUTHICCKAS TUCCOLUAIUS PACTBOPCHHBIX BemecTB. OCHOBBI
TEOPHUH BJIEKTPOJIUTUYECKON AMCcoUMalnu. MexaHu3M aucconuanuu. BiusHue npupoasl BelecTBa Ha €ro
CIIOCOOHOCTh K DJIEKTPOJIUTUYECKOW TUCCOIMAIIMU B BOJHOM pacTBope. KuciIoTHO-OCHOBHBIM XapakTep
JUCCOLMAlMU THIPOKCHUIOB B 3aBUCUMOCTH OT IOJIOKEHUS JIEMEHTOB B MEPUOJUYECKO cucteme. Jlucco-
ALK CPEAHUX, KUCIIBIX K OCHOBHBIX COJICH.

8. PacTtBophI cnabbix anekTponuToB. KOHCTaHTa U CTENEeHb AUCCOIMAIIMU CIIa00T0 3JIEKTPOIUTA. 3aKOH
pasbasiienust OcTBaIbAA.

9. PacTBOpBI CUIIBHBIX 31EKTPOJIUTOB. Kaxyiascs cTeneHb QUCCONUali CUIBHOTO 3JEKTPOIUTa. AK-
TUBHOCTB M KOX(QQHUIMEHT aKTUBHOCTHU. MIOHHAs CHIla pacTBOpA.

10. OcHOBHBIE MPEACTABICHUS TEOPHH CUIIBHBIX 3JIEKTPoIuTOB (Teopuu bpencrena u Jloypu, JIbtouca u
np.). IlpoToHHast Teopusi KUCIOT U OCHOBAaHUM, MPOTOJIU3 U MPOTONMTHYECKHE peakuuil. [IporonuTser u
alpOTOJIUTHL.

11. Juccoumanusa Boabl. MOHHOE Npou3BeaeHHE BOABbL. BOMTOPOAHBIN M T'MAPOKCUIBHBIM MOKA3aTEIn
cpensl. Mon ruapokconus. Uuaukatopel. Metoas! onpenenenust pH. bydepHbie pacTBOpHI.

12. TpynHOpacTBOpUMBIE AJIEKTPOJIUTHI. PaBHOBecHe MEXIy OCAaaKOM U HACHIIICHHBIM PAaCTBOPOM.
[IpousBeneHue pacTBOPUMOCTU. BiusiHMEe 0JHOMMEHHBIX MOHOB Ha PacTBOPUMOCTH BellecTB. Biusaue pH
pacTBopa Ha 00pa3oBaHUE TPYIHOPACTBOPUMOTIO BEIIECTBA.

13. Tuoponus coneu. Vionnsle ypaBHeHUs ruaponnsa. KoHcTaHTa U cTeneHb ruaponusa. BnusHue npu-
pOIBI, 3apsAia U paauyca HOHOB Ha UX CKJIOHHOCTh K THAPOIU3Y. BiusHNEe KOHIIEHTpalUd pacTBOpa, TEMIIE-
patypsl, pH cpenbl Ha cTeneHb TUAPOIU3a. BiusiHIe KOHCTAHTHI AUCCOIUAIIMN KUCIOTHI (OCHOBAHUS), KHC-
JIOTHI 1 OCHOBAHUS HA KOHCTAHTY TUAPOJIN3A.

14. CnoxHble cinydau ruaponunza. OOpaTuMelii 1 HEOOpaTUMBIN THAPONIU3. ['MAPONNU3 KUCTBIX COJEH.
IM'uaponus TpymaHOopacTBOPUMBIX cosieil. COBMECTHBIM THAPOIU3 COJICH. YCIIOBUS MOJABICHUS THAPOJIM3A.
OO01re TPUHIIUIIBI TOTYYEeHUS JETKOTHAPOIU3YIOLIUXCS COJIeH, IX OUUCTKU U CYIIKH.

15. I'maponns ¢ TOUKK 3peHUS TPOTOJUTHIYECKON TEOPUU KUCIOT U OCHOBaHUM.

16. OxuCIUTENHHO-BOCCTAHOBUTENBHBIE MPOLIECCHl KaK PEaKIMU MepeHoca 3eKTpoHa. OKUCIUTENN U
BoccTaHoBuTeNM. Kitaccudukanms OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIX peakiuii. HOBBIN moaxo K KiIaccu-
¢ukanuu OBP. TUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKITUH.

17. CocraBneHne ypaBHEHUN OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX peakunid. MeToa MOHHO - MOJEKY-
JSIPHBIX MOJTypeakiuii. MeTo1 MpOTOHHO-KUCIOPOAHOTO OaaHca.

18. KonnyecTBeHHBIE XapaKTEPUCTUKUA OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX MEPEX00B. OKHUCIUTENb-
HO-BOCCTaHOBUTENbHBIC CHCTeMBI. Y paBHeHHe Heprcra. CTaHAapTHBIE PEIOKC-TIOTEHIIMATBI M CIIOCOOBI X
ONpEIETICHUS.

19. Penokc-noTeHIManbl U OLEHKA HAMPaBJIEHUSI U TOJHOTHI IPOTEKAHUS OKUCIUTENIBHO - BOCCTAHOBH-
TEJTBHBIX PeaKINii. 3aBUCUMOCTH MEXKITY BEIIMUMHAMHU PEJOKC-TTOTEHIIMATIOB CUCTEM U U3MEHEHHUEM SHEPTUHU
I'u66ca. [Togbop oxucHUTENECH U BOCCTAHOBUTENEH C yUYETOM CTaHAAPTHBIX PEAOKC - MTOTCHIIUAJIOB.
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20. PaBHOBecue Ha rpaHMIE METAUT - PACTBOP. DJIEKTPOAHBIM MOTEHUHMAN. BOZOpOIHBINA 3EKTpOA
CpaBHEHHUS. Psii CTaHAAPTHBIX AIEKTPOAHBIX MOTEHIIMATIOB, (PAKTOPHI, ONPEACISIONINe MOI0KEHNE MeTaslia
B pany COII.

21. X¥uMHUYECKHE UCTOYHUKH JJIEKTPUIECKOTO TOKa- rajgbBaHu4eckue dyeMeHTsl (I'9). Pabora I'D fko-
Oou-JlaHma5s1. DAEKTPOABIIKYIIAS CHIIa TallbBaHWYECKOro AnemMeHTa. [IpuHuum pabotel ['D: AKKYMYJISTOPSI
u cyxue Oatapeu.

22. DIeKTpOau3 pacIulaBOB U BOJIHBIX PACTBOPOB 3JeKTposuToB. KaTonueie u anogHsie mnpoueccsl. [To-
TEHIMAN pa3liokeHus. SBieHue nepeHanpsokeHus. [Ipaktuueckoe 3HaU€HUE AIEKTPOIU3a. DIEKTPOIUTHYEC-
CKHE CIIOCOOBI TIOMYyYEHHS METAJUIOB U3 PACIIaBOB U PaCTBOPOB. 3akoHBI Dapases.

23. DIEeKTpOXUMHUYECKass KOPPO3HsS METALIOB - Kak pe3ynbTar padoTel ['D. IIpoaykThl XUMHUYECKON U
ANEKTPOXUMUYECKON KOPPO3UHU M OCHOBHBIE METO/IbI 3aIIUTHI OT KOPPO3HH.

TPETbSA KOHTPOJIBHASA TOUYKA

1. ducnepcusie cuctemsl. Knaccudukanus aucnepcHbix cucteM. CycrieH3uH U YMYIbCHH.

2. Komnmounasl. Kosutongaeie pacTBOPHL. Y CTOMYMBOCTD KOJUTOMAHBIX pacTBOPOB. CTpoeHUE KOJUIOMIHOM
YacTULIB U MULEIUTBL. JInoduiabHbe U 1H0()OoOHBIE KOUTouAbL. 301U U renu. [lentuzanus, koarynsuus, ce-
JUMEHTALMSI KOJUIOUOB.

3. O6mas xapakrepuctuka 3nemeHToB VII A rpynmnbl. Ctpoenue atoMoB. OKHCIUTENbHO- BOCCTAHOBHU-
TEbHBIC CBOMCTBA MPOCTHIX BEIIECTB. XUMUYECKUE CBOMCTBA MPOCTHIX BemecTB. OOMUN MPHHIIAII MTOTY-
YEeHHs CBOOOTHBIX TaJIOTEHOB.

4. PacTBOpUMOCTH B BOJI€ IPOCTHIX BEILIECTB IaJIOr€HOB. XJIOpHAasi, OpoMHas 1 HojHas BOJa.

5. T'anoreHoBogopobl. BoccTaHOBUTENBHBIE U KUCIOTHBIE cBOWcTBA. OOIIMEe MPUHLHUIIBI TOTy4eHUSI.
[IpompbllIeHHOE TIOJIYY€HHE COJITHOW KUCIOTHI. [IpuMeHeHnne consiHOM, TUIaBUKOBOM KHUCJIOT. AHaIUTHYe-
CKHE€ pEaKIMH T'aJIOT€HH/I-UOHOB.

6. Oxcunsl ¢ropa, xiopa (I, IV, VII), 6poma (1), fioga (V).OkuciauTenbHO-BOCCTAHOBUTEIBHBIE U KHC-
JIOTHBIE CBOMCTBA.

7. OKCOKHCIIOTHI - KUCIOPOICOAEpKaIe KUCIOTHI XJopa, Opoma, Hoxa. CtpoeHue momnekyn. OKuciu-
TEJIbHO-BOCCTAHOBUTEINIbHBIE U KUCIOTHBIE CBOMCTBA, CPABHUTEIbHASL YCTOMYMBOCTD coJiel U Kuciot. [Ipu-
MEHEHHE TUIIOXJIOPUTOB, XJIOPATOB, EPXJI0PATOB. XJIOpHAs WM OelIHIbHAs U3BECTh (XJIOpKa).

8. Obmas xapaktepuctuka sneMeHToB VIA rpynmsl. [IpocTeie BemecTBa. ANIoTponHble MoaupuKa-
. OcobeHHocTu Kuciaopoaa. CTpoeHue MOJEKysl 030Ha W cepbl. OCHOBHBIE CIIOCOOBI MOJYYEHHS MPO-
CTBIX BEILIECTB.

9. l'unpuas! Tuna H,3. Ctpoenue monekyn. BoccraHOBUTENbHBIE M KUCIIOTHBIE CBOMCTBA B PSAY BOJa—
TesypoBoiopol. CepoBogopo. CpoiicTBa. OO1IMe MPUHIUIBI TOTYYEHHUS XaIbKOI€HOBOJOPOJIOB.

10. Xanpkorenuapl. CpegHue, OCHOBHBIE M KUCHBIE XaIbKOTeHUIbI. [ uaponu3. OO0mme NpuHIHUIIBL MO0-
nyudenus. [IpuMeHeHne. AHATUTUYECKHUE PEAKIIMK XaJbKOT€HUA-MOHOB.

11. Tunpuas! cepsl HaS,, -Ilonucynedunel. Ctpoenue monekyn. YcroitunBocts. KucnoTHble U okuciu-
TEJIbHO-BOCCTAHOBUTENbHBIE CBOMcTBAa. CpaBHUTENbHAS YCTOMYHMBOCTH MOJUCYIb(PHUIOB U COOTBETCTBYIO-
IIMX UM KUCIIOT.

12. Okcunpl. Oxcuapl anemenToB (IV, VI). Oco6ennoctu ctpoenus. OTHOLIEHUE OKCUAOB K BOJE, KUC-
JotaM ¥ 1menoyaMm. OKHCINTENbHO-BOCCTAHOBUTENIbHbIE CBOMCTBA. [IpHHIUIIBI TOTyYEHUS.

13. CepHucras, ceneHucCTass M TEUIypUCTas KUCIOTBI U MX coJu. KUCIOTHBIE M OKHCIUTEIBHO-
BOCCTaHOBUTENbHbIE cBOMCTBA. [lonyuenue. Pasnoxenue cynb(uTOB. AHAIUTUYECKUE pEaKIUN CyIbQUT-
VOHOB.

14. Cepnas, ceiieHOBasi U TEJUTYpOBasi KUCJIOTHI U UX COJIM. KUCIOTHBIE U OKHCIUTEIbHBIE CBOMCTBA.
CaoiicTBa pa30aBIeHHBIX U KOHIEHTPHUPOBAHHBIX KUCIOT. CriocoOsl nosyueHus. [IpoMelniuieHHbIE CIOCOOBI
MOJIy4EHUS] CEPHON KUCIIOTHI.

15. Oneym. [lonucepusie kucnotsl. JucynbhaTs! (MUpocyab(ator).

16. Tuokucnotel u ux comu. Tuocynbdarel. CTpoeHue THoCyibdaT-uoHa. BoccTaHOBUTEIBHBIE CBOM-
cTBa THOCYNb(aTa HaTpus. [IpumeHenue Tnocynshara HaTpuUs.

17. TlomuTHOHOBBIE KUCIOTH U MX colH. [ mapocepuucras kuciora. Ctpoenne ux mojiekyn. OTHOCH-
TeJNbHAsl YCTOWYMBOCTD U OKUCIIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA KUCIIOT U X COJIEH.
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18. ITepoKCOKHUCIIOTHI cephl U UX coiu. [lepokcoMOHOCEpHAst U epoKcoaucepHas KUciaoTel. CTpoeHue
ux Mouiekyil. IlepokcocynbdaTsl. DIEKTPOCUHTE3 IEPOKCOKUCIIOT U colieil. X OKHCIMTENbHO- BOCCTAaHOBU-
TEJIbHbIE CBOWCTBA.

19. Oxkcoxuopuasl cepbl. Oxcoxnopua cepbl. Jnokcoxiaopuna cepbl. CtpoeHue monekyin. I'maponus.
CpaBHUTENbHAS YCTOMYMBOCTD PA3JIMYHBIX OKCOI'AJIOT€HUIOB CEPBl, CelieHa, TeJLTypa.

20. OOm1ast XapaKTepUCTUKA 31eMEHTOB VA rpynmbl. XUMHUYECKHE CBOMCTBA MPOCTHIX BellecTB. Peak-
IIMOHHAs CIOCOOHOCTh MOJIEKYJIIPHOTO U aTOMapHOTro a30Ta, 0es1oro u kpacHoro ¢ocdopa. IIpuHuumel no-
JTy4eHUs ¥ IPUMEHEHHsI TPOCThIX BemlecTB. DuKcaiys a3oTa U3 BO3ayXa.

21. I'mppunst OHs. CrpoeHue Mounekyn. M3MeHeHue TepMHUYECKON yCTOMUMBOCTH, PEAKIIMOHHOW CIIO-
COOHOCTH, BOCCTAHOBUTEJIbHBIX CBONCTB, CKJIOHHOCTM K pEaKUUsM IPHCOEIUHEHHs] B sy aMMHUAK—
BucMyTHH. OOpa3oBaHue U YCTOHYMBOCTH HOHOB aMMOHHUS U (pocdonust. [IpuHIUIBI TOTyYeHHS THIPUIOB
OHs.

22. Ammuak. CoiictBa u [lonydenne. TepmoanHamuyeckas XapakTepUCTUKA PEaKlMd CUHTE3a aMMHUa-
ka. Con aMMOHUS U UX TEPMHUUYECKOE pas3jiokeHue. Peakiuu 3amelieHus BoJOpoJa B aMMHake. AMHUIBI,
UMHJIbI, HUITPUIbI. AHATUTHYECKUE PEaKIIMi HOHA AMMOHHS.

23. T'unpasus. CTpoeHue MoJeKysbl. Peakuuy npucoeJMHEHNs 1 OKUCIUTEIbHO - BOCCTAHOBUTEIIbHBIE.
Conu ruapazonus. ['uapasus kak TomMBo. OCHOBHBIE METO/IbI MTOTYUYEHHUSL.

24. T'unpokcunamuH. CTpoeHue MoJsieKysbl. Peakuuu npucoeanHeHHs, OKUCIUTENbHO - BOCCTAHOBU-
tenbHble. Conu ruapokcuaammonus. [lomyuenue.

25. A30THCTOBOAOPOAHAS KHCIO0Ta U ee coiu. CTpoeHue MOJIeKy bl | a3ua-uoHa. KucioTHsle u okuc-
JIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. A3M/Ibl. B3pbIBOOIIaCHOCTH KUCIIOTHI U a3UI0B.

26. Oxkcunnl azota (I, IL 1IL, IV, V). Ctpoenue monekyn. OcoOEHHOCTH CTPOSHHSI MOJIEKYJIbI OKCOHUT-
puaa azota (V) — N2O. OkucauTenbHO-BOCCTaHOBUTENbHBIE cBoMcTBA. [IpuHiunel nonydyenus. Tepmonau-
HaMMYecKas XapaKTepUCTHKa peakuy cuHTe3a okcua a3zora (1) u3 npocThix BeecTs.

27. Azotucras kuciora. CTpoeHHue ee MOJEKyJIbl U1 HUTPUT-UoHA. Hutputsl. OKuciauTensHo - BoccTa-
HOBUTEJIbHbIE CBOWCTBA KUCIOTHI U HUTPUTOB. TOKCUYHOCTh HUTPUTOB.

28. AzotHas kucinora. CtpoeHue MoJieKyiabl OKHCIUTETbHBIE CBOMCTBA pa30aBiICHHON U KOHIIEHTPUPO-
BAaHHOM a30THOM KHCIOTHL. JIabopaTOpHbIE U MPOMBILIUIEHHBIE METO/IbI MOTY4YEHHUS a30THOM KHucaoThl. Llap-
ckas BoJka. [IpolyKThl TEPMUUECKOTO PA3IOKEHUSI U OKUCIUTENIbHbIE CBOMCTBA HUTPATOB. AHAJTUTUUECKHE
peaKIMK HUTPAT-HOHOB.

29. AzoTHble yA0OpeHus.

30. ®ocoun. [TomyueHre u OKUCIUTENBHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA.

31. Oxcunasl dpocdopa, Mmeltibsika, cypeMbl 1 BucMyTa (Il u V). Ocobennoctu crpoerusi. OTHOIICHHE K
BOJI€, KMCJIOTaM U 1ienodyaMm. [[puHIHIbI mosrydeHus.

32. Kucnopoacoaepsxaiue kucinoTsl ¢pocdopa u ux conu. DochopHoBaTuctas kuciora u runopochu-
Tl. Pochopuctas kucinora u gocputsl. PochopHoBaTas KucioTa, runodocdarel. 95.Mera-, qu- (mupo-) u
nosi¢ochopHbIe KUCIOTH U UX coiu. OpTodocdopHas kucimoTa u ee coiu. CTpoeHrne MOJIEKyJ, UX OCHOB-
HOCTb M OKHCIIUTEIbHO-BOCCTAaHOBUTENbHBIE CBOMCTBA. [lonydeHue.

33. ®ochopubie ynobpenus. [Ipocroit cynepdocdar. JBoitHoii cynepdocdart. IIpenunurar. docdo-
putHas myka. Cmemansble ynooperus. Ammogoc. Azodocka.

34. I'mapokcuasl Mblbsika, cypbMsel (111, V) u Bucmyta (I1II). Meta- u opto-opmbl. Kucnorso - oc-
HOBHbBIE U OKHCJIMTEIbHO-BOCCTAHOBUTENbHbBIE CBOMCTBA. MBIIIBSIKOBas W CypbMsHas KUCIOThL. OOuue
npuHuunsl nonydenus. Apcenatsl (111, V). Ctubarst (11L V). Bucmyrats (V).

35. I'mapuas! Melubska, cypbMel 1 BucMyta (I1I). [lonydyenue u cBoiicTsa.

36. T'anorenusr snementoB (11, V) VA rpynmnel. X cpaBHUTENbHAsT YCTOWYUBOCTh. THIIBI TajlOT€HU-
noB. OcobenHocTH ux ruaponusa. ['anorenusl azota. Xiaopuasl pochopa (IILV).

37. Oxcoxnopunbl. Oxcoxmopun azota. Okcorpuxiopun docdhopa. Ux ruaponus. @ochoHUTPUIXIIO-
puz. OcoOEHHOCTH €ro CTPOEHUS.
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5.2. SAJAHUSA JUIA TEKYIIET'O KOHTPOJISA (KOJIVIOKBUYM).
2 CEMECTP. IEPBASI KOHTPOJIBHAA TOYKA

1. 'mnpuaer anementoB (I1I) psima amromuuumii-tamumii. OcobenHoctu crpoeHusi. CBOMCTBA U TOJTyde-
HUE.

2. T'anorenuaer 1 Hutrpuaer snementoB (I11) psna amomuauii-rauii. Ocobennoctu crpoenus. CBou-
CTBA U MOJIY4YECHHUE.

3. Okcuapl 3nmemenToB (I1I) psga amomuaMii-Tammui. VX cpaBHUTENbHAS YCTOWYMBOCTD. [IpuHITUIIBI
nonyueHusi. Oxcup tamuiug (I). KucinotHo-ocHOBHbBIE 1 OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBA.

4. I'mapoxcuast snemenToB (I1I) psaa anmromunuii-ramumii. CoctaB 1 ocobeHHOCTH cTpoeHus. KucinoTHo-
OCHOBHBIE cBOMcTBa. OTHOIIIEHUE K KUCIOTaM U 1ienodam. ['uapokcua tammus (1).

5. Obmas xapakrepucTtuka ['enust u p-3neMeHTOB BocbMoi rpymibl. CtpoeHue atoMoB. [Ipuynnbl Xu-
MUYECKON MHEPTHOCTH. XUMHUYECKHE COCTUHEHHUS.

6. O0mas xapakrepuctuka 31eMeHToB 1A rpynmel. CtpoeHue atoMoB. CBOICTBa, 0COOEHHOCTH OKHC-
nenust utust. CnocoObl NOTyYeHUs.

7. Oxcunpl. Ilepokcuasl. Hannepokcunpl. O3ouuael. Ctpoenue. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC
CBOICTBA U CIIOCOOBI OTYYEHUSI.

8. I'mapokcuibl U TUAPUIBI HIETOUYHBIX METAIOB. [[pUHIIKITBI MPOMBIIUIEHHOTO TIOJIYYEHUs], UX IIpUMe-
HeHue. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE U OCHOBHBIE CBOWCTBA..

9. Coun IETOYHBIX METAJUIOB: XJIOPHUIBI, KapOOHATHI, CylIb(aThl, HUTPAThl. CIIOCOOBI OTYYEHUS COJIBI
U UX npuMeHeHue. KHCIIOTHO-OCHOBHBIE UM OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. KauecTBeHHBIE
peakuuy KaTHOHOB.

10. Bomopoa. Obmias xapaktepuctuka Bogopona. [lonoxenrne BogopoJa B NEPUOAUUECKON CUCTEME.
Crtpoenue aroma. Bonopoa xak BoccraHoBUTENb. BoccTaHOBUTEIbHAS CIOCOOHOCTH ATOMApPHOTO M MOJIEKY-
JSpHOTO Bojiopoja. B3anmopeiicTBue Bomopoaa ¢ MerauiaMd U HemeTauiaMud. CriocoObl OTy4YeHHUs! CBO-
00JIHOTO BOZIOpPO/IA.

11. Ilepokcua Bogopoaa u nepokcuabl. Ctpoenre Monekyibl. [lonydyenne. OKHCIUTENBHO - BOCCTAHO-
BUTEJIbHBIE CBOWCTBA B PA3IMUHBIX Cpefax.

12. O6mras xapakrepuctuka 31emMeHToB [IArpynnsl. Ctpoenue atomoB. Ocobennoctu 6epusuus. Kuc-
JIOTHO-OCHOBHBIE 1 BOCCTAHOBUTEbHBIE CBOMCTBA. CIIOCOOBI MOTYYEHHUS.

13. T'mapokcuasl u ruapuabl dneMeHToB I[Arpynmnel. OcoOeHHOCTH CTPYKTYpPBI THIPHUIOB, UX BOCCTa-
HOBUTEJbHBIE CBOMCTBA. KNCIOTHO-OCHOBHBIE cBOWCTBA. [I[pUHINIIBI TOJTYydYEHMS.

14. Okcunpl, mnepokcuapl U Hagnepokcuabl nmeMeHToB IIArpymnmbl. KuciaoTHO-OCHOBHBIE U OKHCIH-
TEJIbHO-BOCCTaHOBUTEINIbHBIE CBOMCTBA. CIIOCOOBI OTyUEHUSI.

15. Conu Gepusuinsi ¥ MarHus B KaTHOHHOM ¥ aHMOHHOU popmax. Okconsuus u omsiiusi. KomrnekcHbie
coenuHeHUs 6epuiuus. ['uaponus3 coneit Oepriuns U MarHusl.

16. Conu >meMeHTOB MOATPYIIBI KaIbIUs: TaJOreHUAbI, Cylb(aThl, KapOOHATHI, HUTPATHI, CYIb(UIIBL.
KucnorHo-ocHoBHBIE cBOMcTBa. JKeCcTKOCTh BOABI U METOBI €€ yCcTpaHeHUs. KauecTBeHHbIE peakIK KaTu-
OHOB.

17. Oxcuapl repmanus, onosa, cBuHua (I, IV). Ux cpaBHutensHas ycTtoiuuBocTh. KHCIOTHO - OCHOB-
HBIE U OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUIOB. MIX OTHOLIEHHE K BOZE, KUCIOTAM, LIEI0YAM.
OO61re TPUHILINIIBI TOTYYEHHUS.

18. I'mapoxcunel repmanus, onosa, cBuHua (I, IV). CpaBHuTenbHas ycTOHUYNBOCTD, KUCIOTHO - OCHOB-
HBIE U OKUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE cBOMCcTBA. Conu ruapokcuoB 1emenToB (11, IV) B katnonHo# 1
aHMOHHOH popmax. OTHOCUTENbHAs YCTOHUMBOCTh, CKIIOHHOCTD K THIPOJIH3Y.

19. O6mas xapakrepuctuka d-Onementsl LB rpynmser (penkozemenbHbie 31aeMeHTHI-Sc-Y-La-Ac).
Crpoenne aToMOB. XMMHUYECKHE CBOMCTBA MPOCTHIX BemecTB. CIIOCOObI MOTyueHHsl.

20. Oxcuabpl W TUIAPOKCUIIBI PEAKO3EMEIBHBIE AJEMEHTBHI B psAy CKaHIWW-akTUHHA. KucioTHO-
OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI MOTyYESHHUS.

21. Comu d-OnementoB B rpynmsr (penko3emenbHbIe dMeMeHTHI-Sc-Y-La-Ac): Tuapuapl, HUTPATHI,
cynbdarel, kapOoHaThl, (ocdarbl. KUCIOTHO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
CrniocoObl MoTy4eHus.
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BTOPASI KOHTPOJIBHAS TOYKA

1. O6mas xapaktepuctuka d-OnemeHTsl IVB rpymmel. Ctpoenue aromoB. M3MeHeHHE XUMHUYECKUX
CBOMCTB NMPOCTHIX BeulecTB 1o rpymie. CrocoObl MoIydeHusl.

2. Okcuapl ¥ TUAPOKCHIIBI TUTAHA, IUPKOHUA, TadHus. [lepokcunHbie COeqMHEHNUS, TTEPOKCOKUCIIOTHI.
OcoOennoctu ctpoeHusi. KUCIOTHO-OCHOBHBIE U OKUCIMTEIHLHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CrOCOOBI
HOJIyYEHUSI.

3. Conu TUTaHa, HUPKOHUSA, TadHUSA: TaJOTCHH/IbI, OKCOTaJIOT€HU/Ibl, TAJIOT€HOKOMIUIEKChI, KapOOHATHI,
cynb(haThl, TUTAHATHl, UPKOHATHI. KUCIOTHO-OCHOBHBIE U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA.
CriocoObI mosryueHus.

4. O6mas xapakrepuctuka d-OneMmeHTsl VB rpynmel. CTpoeHne aToMoB. XMMHUYECKHE CBOMCTBA MPO-
CTBIX BemecTB. OTHOIIEHUE K IIAPCKOM BOJKE M CMECH a30THOM M MJIaBHKOBOM KHCIOT. CriocoObl moyue-
HUSL.

5. Okcuapl M TEpPOKCHUIBl BaHAAMsI, HUOOWsS, TaHTajga. KHCIOTHO-OCHOBHBIE M OKHUCIHMTEIBHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyYEHUS.

6. T'mapokcuisl U coiu BaHamus, HUOOWS, TaHTana. Banamartel. [TonuBananatel. CoeIMHEHUS OKCOBa-
Haaus. Huobartel. Tantanarel. OkcoranoreHupl. ['amoreHokoMIiekcbl. KHCIOTHO-OCHOBHBIE UM OKHUCIIH-
TEJIbHO-BOCCTAaHOBUTEIIbHBIE CBOMCTBA. CIIOCOOBI OTyUEHUS.

7. O6mas xapaktepuctuka d-Onementsl VIB rpynmnel. Ctpoenue aToMoB. OKUCIUTENBHO - BOCCTaHO-
BUTEJIbHBIE CBOMCTBA U CIIOCOOBI MOTYYEHHUSL.

8. Oxcuapl xpoma (II, III, VI). MIx cpaBHUTENbHAS yCTONYHUBOCTh. KHCTIOTHO-OCHOBHBIE M OKUCIHTENb-
HO-BOCCTaHOBUTENbHBIE CBOMCTBA. [[pUHIIMIIBI TOTYy4YEeHMUS.

9. Oxcunpl MmonubaeHa u Bonbdpama (VI). [Ipuniuns! nonyuenus. Mi3MeHeHne ycToOMUMBOCTH, OKUCITU-
TETHPHON CIIOCOOHOCTH M KHCIIOTHOT'O XapakTepa B psay OKCHIOB XpoMma—Boibdpama (VI).

10. T'mapoxcuast xpoma (1L, 111, VI). CoctaB u ocobennoctu crpoenus ruapokcuaa xpoma (III). Xpomo-
Bble KHUCIOTHL. M3omomukuciaorsl xpoma. KHCIOTHO-OCHOBHBIE M OKHCIUTENBHO - BOCCTaHOBUTEIIbHBIE
cBoyicTBa. [[puHIMIIBI OTyYEHUS.

11. MonubieHoBasi 1 BOJIb(paMoBasi KUCJIOTBL. Y CTOWYUBOCTb, KHCIIOTHBIC i OKHCIUTEIIBHBIC CBOWCTBA
B pSAY XpOMOBas—BOJIb(paMoBas KUCIOTHL. V30MONUKHUCIOTH U T€TEPOIOIUKUCIOTH MOJIMOACHA U BOJIb-
dpama.

12. Comu xpoma (II, III, VI) B kaTnoHHO# U aHMOHHOM (hopMax. OKHUCIUTENbHbBIE CBOHCTBA XpPOMAaTOB
U auxpomaToB. [IpuHIMN 1elcTBUs XpOMOBOM CMECH.

13. Monu6aatel u Boibdppamatsl. [lomumonudaatel 1 nmonuBoibPpamatel. OKUCIUTETHHBIE CBONCTBA B
pAILYy XpoMaThl—BOJIb(GpamMaThl.

14. T'anorenuast xpoma (11, III). Mamorenuast monubaeHa u Bonbdpama (VI). KnacrepHsie ranoreHu sl
MosnOieHa u Bosb(pama. OKcorajloreHupl U AMoKcoragoreHuabl. CBoiicTBa.

15. Ilepokcocoenunenus xpoma. I[lepokcna xpoma. IlepokcoxpomoBbie KUCIOTEL. OCOOEHHOCTH CTpOe-
HUS. Y CTOMYMBOCTD U OKUCIIUTEIBHBIE CBOMCTBA MTEPOKCOCOCINHEHUN XpoMa.

16. Obmas xapakrepuctuka d-OnementoB VIIB rpymmel. Ctpoenne aromoB. CBOHCTBa IMPOCTHIX Be-
niectB. CriocoObl MOTy4eHHs! U IPUMEHEHHUE.

17. Oxcuabl u ruapoxkcuabl mapranma (I, II, IV, VII). KucnoTHo-oCHOBHBIE W OKHCIWUTENHHO-
BOCCTaHOBUTENbHbIE CBOMCTBA. CIIOCOOBI MOJTyUEHUS.

18. Oxcuapl U TUAPOKCUIBI TEXHENMs U peHust. CBOICTBa M CITOCOOBI MOJTyUeHHS.

19. Comu mapranma (11, 111, IV). KucnoTHO-OCHOBHBIE U OKUCITUTEIFHO-BOCCTAHOBHUTEIIbHBIE CBOWCTBA.
CriocoObI nosTyyeHus..

20. MaprannoBas u maprannosucras kuciaotel. Conu mapranua (VI u VII). Manranartel u [lepmanra-
HaTbl. OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE CBOMCTBA B KUCIIOM, IIEIOYHON U HEUTpanbHOU cpenax. [TpuH-
IIUTIBI TIOTYYEHUS.

21.Comu texuenus u peaus (VII). Ileprexnatsl. [leppenatsl. KuciaoTHO-OCHOBHBIE M OKUCIHUTEIHHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTyYEHUS.

22. CpoiicTBa ene3a, KoOaibTa, HUKEJS - BOCCTAHOBUTENIbHBIE U KUCIOTHO-OCHOBHBIE. CTpOeHHE aTo-
MOB. [IpoMbIIIIIEHHBIE METO/IBI MTOIYUYEHHUS XKelle3a, KoOallbTa, HUKEIS.
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23. Oxcunbl ¥ THAPOKCUIBI Kene3a, kobanbta, Hukens (11, II1). KucioTHo-oCHOBHBIE M OKHCITHTEIBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [I[pUHIINIIBI TOTyUYEHUSI.

24, Comnu xene3a, kobanbta, HUKesA (11 u I1I). Kpucramnoruapatsl. [{Boitabie comu. CTpykTypa 6€3B0I-
HBIX XJ10puA0B. OcHOBHBIE coy. CBOWCTBA U MOJIyUYEHHE.

25.®eppursl (I11) 1 ux peppomaruutHbeie cBoiicTBAa. CBOMCTBA M CIIOCOOBI TTOTYUCHHUSI.

66. ®eppartel (IV). OxucnurenbHble cBolicTBa. [IpuHIMIIBI TOJTyYEHUS.

27. CpoticTBa atuHOBBIX MeTaioB Ru,Rh,Pd u Os,Ir,Pt. OTHOImIEHNE K KUCIOPOAY, BOJOPOY, BOJE,
KHCJIOTaM, I1ejo4yam, napckoit Boake. [lpumenenue 1 cnocoObl MoTydeHusl.

28. OKcuibl ¥ TUAPOKCUIBI PYTEHUS, OCMUS, POAUS, UPUAMS, Najiaaus. KuciIoTHO-OCHOBHbBIE U OKHUC-
JUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [[pHHIIMIIBI TOTyYeHHUS.

TPETbA KOHTPOJIbHAA TOYKA

1. KoMruiekcHble coeqMHeHus 1aTuHbl. KaTnOHHBIE, aHHOHHbBIE U HEHTpPaJIbHBIE KOMILJIEKCHI IIaTHHBI
(I1, IV). AMMHH- 1 IMAHOKOMILIEKCHI. [ €KCaxJIOpOIIaTHHOBAs KMCJIOTA U €€ COJIH.

2. O6mas xapakrepuctuka d-OnementoB IB rpynmnsl. Ctpoenune atoMoB. OTHOLIEHHE K KUCIOPOY, BO-
e, menovam, kuciaoraM. PactBopenue 3010ta B napckoit Bogke. CriocoOsl JoOkIUM Menu, cepedpa 1 30510Ta.
[Ipumenenue u cnocoObl MOTYyYEHUS] METAIUIOB.

3. Okcunsl menu u cepedpa (I, II), 3omora (I, III). KuciaoTHO-0CHOBHBIE M OKUCIUTEIBHO - BOCCTAHOBHU-
TeNbHbIE CBOMCTBA. OTHOLIEHHUE K BOJIE, KUCIOTaM, 1iesiodaM. [IpuHIunbI noinyyeHus.

4. T'mpapoxcunbr menu (I, II), cepebpa (I, II), 30mora (III). KucmoTHO-OCHOBHBIE M OKHCIUTEIBHO-
BOCCTaHOBUTEINIbHbIE CBOMCTBA. OTHOLIEHHE K BOJIE, KUCIIOTaM, IiesodaM. [ [puHIuIbI noydeHus.

5. Conu meau, cepebpa, 3omota (1) u conu 3o0m10ta (III). OxucauTeTLHO-BOCCTAHOBUTEIbHBIE CBONCTBA.
lanorenoxommiexkcbl. AMMUH- ¥ nraHokomiuiekebl. Coman meau (II). Kpucramnorunparsl. KommnekcHbie
coenuHeHus. TeTpaxaopo300Tas KUCIOTa U €€ COJIH.

6. O6mas xapakrepuctuka d-OnementoB IIB rpynnel. Ctpoenue aromoB. KucioTHO-OCHOBHBIE U BOC-
CTaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BellecTB. AManbraMbl. CriocoObl MOTy4YeHHUS.

6. Oxkcuzapl ¥ THAPOKCHUJIBI IIMHKA, Kagmus U pryTd. CoiictBa. Ilpunuunel nomyuenus. KuciaorHo-
OCHOBHBIE U OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

7. Conu uuHKa, Kaamus U pryTd. ['uapuasl. KucioTHO-OCHOBHBIE M OKMCIUTENBHO - BOCCTAHOBUTEIb-
HbIe cBOiicTBa. KoMIekcHbie coenuuenus. KauecTBeHHbIE peakiinu KaTHOHOB.

8. O0mas xapakTepUCTHKA f- JJIEMEHTOB (JIAHTaHU]IBI U aKTUHU[BI). [lostokeHre B EPHOINYECKON CH-
cteme. CTpoeHue aToMoB. BaneHTHOCTh, CXO/ICTBA M pa3nuuus B CBOMCTBax 4f- u Sf-anemeHTOB. BHYTpeH-
HSIsl NEPUOANYHOCTH CBOMCTB. CKIOHHOCTH K KOMILJIEKCOOOPAa30BaHMIO.

6. Jlaumanuowr (4f->nemeHTsl). BameHTHOCTh, XapaKkTep XMMHUYECKUX CBs3€il M (OpPMBI COETMHEHUH.
Xumudeckue cBoicTBa MeTauioB. CriocoObl MOTyUYEHUSI.

7. Okcuabl U TUIPOKCUIIBI TaHmanudog (4f-3nemenTsl). KHcIoTHO-OCHOBHBIE CBOMCTBA, MX U3MEHEHHE
no nepuoay. CriocoOs! MOTydeHUsI.

8. Conu nanmanuoog (4f->1eMeHThI): TalOTeHUAb], CyIb(GUAbI, Cyab(paTbl, HUTPAThl, HUTPUIbI, KApOU-
16l 1 00puibl. KHCI0THO-OCHOBHBIEC M OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lonmyuenHue.

9. Akmunuowr (Sf-3neMeHTHl). BaleHTHOCTD, XapakTep XUMHUECKUX CBsI3ei U GOpMBI COeTUHEHUH. Xu-
MHYECKHE CBOMCTBA MeTaITOB. CIIOCOOBI TTOJTYyIECHHUS.

10. OKkcuabl U TUAPOKCUIBI akmunudog (Sf-aneMenTsl). KMCIOTHO-OCHOBHBIE CBOMCTBA, X U3MEHEHUE
o nepuoy. CriocoOs! Moy4eHusl.

11. Conmu akmunuoog (Sf-3n1eMeHThI): TalOreHuIbl, CyabQuabl, CyabpaTbl, HUTPAThl, HUTPU/bI, KapOu-
Iel 1 00puibl. KHCIIOTHO-OCHOBHBIEC M OKUCIUTEIHFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lomydenue.

12. CoBpeMeHHbIE MPOOIEMbl HEOPTraHUYECKOH XUMHUM. MeTatoopraHuyeckast U CyrnpaMoJIeKyJIspHast
XUMUSI-XUMUSL MOJIEKYJIIPHBIX aHcamOJeill 1 MoJIeKyJsIpHbIX cBsa3eil. [lonnMonekyssipHble CUCTEMBI U U UX
nosryueHue. CeIeKTUBHOE CBA3BIBAHUE MOJIEKYJI B CYIIEPMOJIEKYIIBI.

13. Hanoxumus. Hanomarepuasisl 1 HAHOTEXHOJIOTHS. YTJIepoaHbie HAHOTPYOKH. CBONCTBA M CIIOCOOBI
HOJTyYEHUSI.
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5.3. 3AJIAHMS JIJI1 TIPOMEXYTOUYHOM ATTECTAIIMA. DK3AMEH. IlepBblii cemecTp
5.3. 1. Jxk3aMeHAMOHHBIE BONPOCHI

1. IIpenmMer u 3agaun XUMHHA. MECTO XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.

2. OcHOBHbBIE XUMUYECKHUE IMOHATHUS: aTOM, MOJIEKYJA, [IPOCTOE BELIECTBO, XMMHUYECKOE COEIMHEHUE.
XUMHYECKUH 3JIeMeHT. AToMHast U1 MonekyispHas Macca. Moib, MOJIIpHast Macca, MOJIIpHasi KOHLICHTpa-
1151 BEIIECTBA.

3. OCHOBHBIE 3aKOHBI aTOMHO-MOJIEKYJISIPHOIO y4Y€HUsS. 3aKOHBI: COXPAaHEHUs, KPaTHBIX OTHOILUCHMIA,
IIOCTOSIHCTBA COCTaBa, 0ObEMHBIX OTHOIIEHUH. 3aKOoH ABorajapo. 3aKOH SKBUBAJIEHTOB.

4. I'a3oBble 3akoHbI. MneanpHblil ra3. YpaBHenue MenaeneeBa — Kianelipona. [lapuuansHoe naBieHue
ras3a B CMECH, OTHOCUTEINIbHAS IIJIOTHOCT Ia30B.

5. DKcnepuMeHTaIbHbIE OCHOBBI COBPEMEHHON TEOPUU CTPOEHUS aToMa. JlyanusM B MOBEJEHUM MHK-
pouactul. BonHoBas mpupoaa 3IeMEHTapHbIX YaCTHII.

6. YpaBaenue ne bpoiins, mpuHun HeompeneneHHOCTH | eiizenOepra. KBaHTOBO-MexaHMYeCKass MO-
Jiesb aToMma Bogopoaa. Bomnosoe ypasHenue lIpenunrepa.

7. KBanToBble yrcna. CMBICT KBaHTOBBIX YHCEN. ATOMHBIE OpOUTANN. DHEPreTUYECKHE YPOBHU JICK-
TPOHA B OJTHOZJIEKTPOHHOM MHOTOIEKTPOHHOM aToMax. [Ipuniun [Tayinn.

8. IlpaBmiio XyHJa U MOPSAJIOK 3allOJIHEHUsS aTOMHBIX opOuTaned. IIpuHUMI HauMeHbIIEeW HEpruu.
ITpaBuiio Kneukosckoro.

9. l[lepuoanueckuii 3akoH. [lepuoanueckast cucremMa. OCOOCHHOCTH 3aIIOJIHEHUSI DJIEKTPOHAMU aTOMHBIX
opburaneil 1 GopMHUpOBaHHE MEPUOMOB. S-, p-, d-, f~-3TIEMEHTHl U UX PACHOJIOXKEHHUE B IEPUOJUUECKON CU-
CTEME.

10. CtpoeHue 31eKTPOHHBIX 000JI0YEK AJIEMEHTOB. IIepHOAMYHOCTh CTPOECHHUS 3JIEKTPOHHBIX 000JI0YEK.
W3MeHeHre aTOMHBIX ¥ HOHHBIX PaJInyCOB T10 IepHoAaM U rpymnmnaM. PQPEeKTsl d- U f-cKaThs.

11. MoHn3anuoHHbIE NOTEHIUANBI, CPOACTBO K JJIEKTPOHY, IIEKTPOOTPULATEIBHOCTD 2IEMEHTOB. Dak-
TOPBI, OIPECIIAIOMINE ITH BEITUYUHBI U UX U3MEHEHHE I10 IEPUO/IaM U IPYyIIIaM.

12. TlepnoIM4HOCTD XUMHUYECKUX CBOMCTB JIEMEHTOB, IIPOCTBIX BEIECTB U XUMUYECKUX COCIUHEHMM.
W3meHeHne CBOMCTB 3JIEMEHTOB MO IEpHOJaM M TpyIIaM B 3aBUCUMOCTU OT CTPYKTYPbl BHEIIHUX U
IPEIBHEIIHUX 3JIEKTPOHHBIX 000J0YEK U PaJuycoB aTOMOB. V3MeHEeHHEe KHUCIOTHO-OCHOBHBIX CBOWCTB OK-
CHUJIOB U TUJIPOKCHJIOB 1O IEPUOAAM U TPYTIIIAM.

13. OcHOBHBIE THIBI XMMUYECKOH CBSI3U: KOBAJIEHTHAs! (HEMOJSpHAs U MOJsIpHAasi), HIOHHAsA, MeTaJuInye-
ckas. O01ume 0coOOEHHOCTH MeXaH3Ma 00pa30BaHMs KOBAJIEHTHBIX M HOHHBIX CBSI3EH.

14. OcHOBHBIE MOJIOKEHUS TeopruH BaleHTHBIX cBsa3ell (BC). OcoGenHocTH 00pa3oBaHus CBsI3eH 1O J10-
HOPHO-aKIIENTOPHOMY MexaHu3My. HachllaeMocTh U HalpaBiIeHHOCTh XUMUYECKOW CBA3U. MHOTOIIEHTpO-
Basl CBSA3b.

15. BaneHTHOCTh XMMHUYECKHUX 2JIEMEHTOB. BanentHocTs ¢ mo3unuii eopun BC. Banentnocts s-, p-, d-,
f-anemenToB. IlocrosiHHas U nepeMeHHasl BaJCHTHOCTH. Bale€HTHOCTh M CTENEHb OKUCIIEHUS aTOMOB JJie-
MEHTOB B UX COEAMHEHMSIX.

16. OguHOYHBIE W KpaTHBIE CBSI3U. G- U T-PAa3HOBUIHOCTH KOBAJICHTHBIX CBs3ed. OTHOCHUTENbHAs
yCTOHYMBOCTD (p—p)n- U (p—d)n-cBsizeit. KonnyecTBeHHbIE XapaKTEPUCTUKU XUMHUECKHUX cBsized. [Topsmok
CBsi3U. DHeprus cBs3u. JnuHa cBs3u. BanentHslil yron. CteneHb MOHHOCTH CBsA3H. D((eKTUBHBIE 3apsiibl
XUMHYECKH CBSI3aHHBIX aTOMOB U CTENI€Hb HOHHOCTHU CBSA3H. JIUMOIBHBI MOMEHT CBSI3H.

17. Konuenuust ruOpuan3alui aTOMHBIX OpOUTaieil 1 MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ M MOHOB.
Oco0eHHOCTH pacipeesieHns 3JEKTPOHHOM MIIOTHOCTH TMOpUAHBIX opOuTanei. [Ipocreiimue Tunbsl rudpu-
Iu3anuu: sp, sp2, sp3, sp3d, sp3d2. ['ubpuansanus ¢ ydacTueM HEMOJIeICHHBIX dJIEKTPOHHBIX Tap. BausHue
OTTaJIKMBAHUS JIEKTPOHHBIX Map Ha MPOCTPAHCTBEHHYIO KOHPUTYPALIUIO MOJIEKYJI.

18. Konnenuust noisipu3aiii HOHOB. TpakTOBKA MOJISIPHBIX CBSA3E€H COTJIACHO KOHLENIUH MOJSpU3aLNH
MOHOB. JloKan30BaHHbIE U JETOKAIN30BaHHbIE CBA3H. Tpex- U MHOTOLIEHTPOBbIE CBS3U. [lenokanu3anus m-
JJIEKTPOHHON IUIOTHOCTH B MOJIeKyje OeH30ja, rpaduTe, HOHAX KHUCIOPOACOAEPKAIINX HEOPraHUYECKUX
KHCJIOT.

19. Teopust monekynsapHbix opoutaneit (MO). OcHOBHBIE MOJOXKEHUS, SHEPreTUYECKHE TUarpaMMBl,
cBs3bIBarolne U paspeixistone MO. Dueprernyeckue nuarpaMMbl MO ByXaTOMHBIX MOJIEKYI JIEMEH-
TOB BTOPOTO MEPUO/IA. G- U M-MOJIeKyJIsipHbIe opOuTanu. CpaBHenue Teopun BC u MO.
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20. KommnekcHble coenrHeHusl. CTpoeHrHE KOMIUJIEKCHBIX COCMHEHUH, TEOPUS] KPUCTAIIMYECKOTO MO~
7s1. XMMUYECKasi CBSI3b B KOMIUIEKCHBIX COEIMHEHHSIX M OCOOCHHOCTH UX cTpoeHMs. ['mbpuamuszanus aTrom-
HBIX opOUTaseil KOMILJIEKCOOOpa3oBaTesl.

21. Mexwmonexynsipaoe B3aumozeiicteue. Cunbl Ban-nep-Baanbca. OpueHTaniioHHOE, WHIYKIIMOHHOE
U JTUCIIEPCUOHHOE B3anMOAEHCTBUA. DAaKTOPBI, ONPEEISIIOIIUME SHEPTUIO MEXKMOJIEKYIIPHOTO B3aUMOJEH-
CTBUSL.

22. Bonopoanast cBsi3b. [Ipupoga BoAOpOIHON CBS3U, €€ KOJIMYECTBEHHBIE XapaKTEPUCTUKU. Mex- u
BHYTPUMOJIEKYJISIpHAsE BOJOPO/IHAs CBA3b. BomopoaHas cBsi3b MeXAy MoJieKyldamMu (TOPOBOAOPOJIA, BOJIBI,
aMMHMaKa M CIUPTOB. BimsHue BOJOPOJHOM CBS3M Ha (PU3MYECKHE CBOMCTBA BEIIECTB C MOJEKYJSPHOM
CTpyKTypoil. O0mirie 0COOEHHOCTH (PU3NYECKUX CBOMCTB MOJICKYJISIPHBIX KPUCTAJJIOB B CPABHEHUH C UOH-
HBIMU ¥ aTOMHBIMU KPUCTAJUIaMHU.

23. DHepreTu4ecKue XapakKTEepPUCTUKU XUMUYECKuX peakuuil. [lepBoe Havano tepmoauuamuku. [Ipe-
BpALICHUS SHEPTUU U pabOThl B XUMHUYECKUX MpOIIeccax.

24. Tepmoxumusi. [lonstre 00 ’HTANBNMKU. DHIO- U SK30TEPMHUUECKUE peakiuu. 3akoH ['ecca u cien-
ctBHe u3 Hero. CTaHAapTHOE COCTOSIHME M CTaHJApTHAs SHTAIbIUS 00pa3oBaHMs BemiecTBa. Pacyersl Term-
JO0BBIX 2((PEKTOB peaKIuii.

25. Bropoe Hauano tepmoauHamuku. [lonstue sHTponuu. OueHKa 3HaKa U3MEHEHHs] SHTPOIUU B XHU-
MUYECKHX peakuusx. JDHeprus ['m66ca. Ponb 3HTaIbIUITHOTO M SHTPOMUUHOTO (DAKTOPOB B OMpECIICHUN
HaIpaBJIEHUs Ipolecca.

26. 'oMoOTeHHbIe U TeTepOreHHbIe peakluu U cucTeMbl. CKOPOCTh XUMUYECKOW peakuuu U (GaKkTophl ee
onpezesnsonme. 3aBUCUMOCTh CKOPOCTH PEAKIIUM OT KOHLEHTpaluuu peareHToB. Kunernueckoe ypaBHEeHUe
peakuuu. [IopsaoK U MONEKYISIPHOCTD PEAKIINH.

27. TlonsTue o MexanuszMe peakuuu. llepexonHoe cocrosiHue, WM aKTUBUPOBAHHBIN KOMILJIEKC. DHEp-
rusi akTuBauuu. MakTopbl, ONPEACISIIONIME BETUUUHY YHEPTUHM AKTUBALIUH.

28. BnusiHue TemmepaTypbl Ha CKOpOCTh xuMudeckoi peaknuu. [Ipasuno Bant-I'odda. Temmneparyp-
HBII KO3 (UIIMEHT CKOpOCTU. YpaBHEHHE AppeHuyca.

29. Karanu3 u xatanuzaropbl. MTHruoutopsl u unrubuposanue. Karanuruueckue sasl. 'omoreHHsie u
reTEPOreHHbIE KaTATUTUUYECKUE PEAKIMU. AKTUBHBIEC LICHTPbI TBEPIbIX KaTaIN3aTOPOB.

30. ObpaTumble 1 HeOOpaTUMble XUMUYECKHe peakiiui. COCTOsIHME paBHOBECHS U IPUHIIUII OOpaTUMO-
CTU peakuuu. KMHeTH4eCKui U TepMOAMHAMUYECKUM MOAXOJAbl K OMUCAaHUI0O XMMHYECKOTO PaBHOBECHS.
KoncTanTa XuMH4YeCKOro paBHOBECHSI M €€ CBSI3b CO CTaHJApTHHIM M3MEHEeHHeM >Hepruu ['nbdoca. Cmerre-
HUE XMMUYECKOTO paBHOBECHS ITpU U3MeHeHnu yciaoBuil. [Ipunmnun Jle [larense.

31. Teopuu pactBopoB. PacTBopenue kak Qpuznko-xuMuueckuii mporecc. 3MeHeHne SHTABINKA U DH-
Tpomnuu npu pactBopennu BemecTB. CompBatarus. ConpBarhl. OcoOble CBONCTBA BOJIBI KaK PACTBOPUTETIS.
I'mapatel. Kpucrammoruaparst.

32. O6uue coiicTBa pacTBOopoB — Auddys3us nu ocmoc. OCMOTHYECKOE AAaBJICHUE U €ro 3HaueHue. Me-
TOJIbI OIIPENIETICHHSI MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BELIECTB.

33. PactBopuTens U pactBopseMoe BemecTBo. PactBopumocTs. HackllieHHbIE, HEHACHILIIEHHBIE, Mepe-
ChILLIEHHbBIE, pa30aBIeHHbIE M KOHIIEHTPUPOBAaHHBIE PACTBOPHI. B3anMoelicTBre pacCTBOPEHHOIO BEIIECTBA U
pactBopuTeinsa. COCTOsSHUE BEIIECTBA B PACTBOPE.

34. KoHueHTpaIius pacTBOPOB U CIIOCOOBI €€ BBIPAKEHUS: MaccoBasi 10715, MOJISIPHOCTh, HOPMAJIbHOCTb,
MOJISUTBHOCTb, MOJIbHAS 10JIS, TUTP.

35. 3aKOHOMEpPHOCTH PACTBOPUMOCTH Ta30B B JKUAKOCTAX, ABYX KUIKOCTEH, TBEPABIX BEIIECTB B KM -
KocTsAX. 3akoH ['eHpu. BiusiHue Ha pacTBOPUMOCTb IPUPOABI KOMIIOHEHTOB, TEMIIEpaTypbl U AaBieHus. [le-
PEKPUCTAIUTM3ALMH U SKCTPAKIUS.

36. /laBnenue m cocraB mapa Haj pacTBopoM. 3akoH Paynsa. Kpucramumsanuss v KMIIEHHE PacTBOPA.
Kpunockonust u 30ynuockonusi.

37. V3oToHn4eckuii K03(PUIMEHT. DIEKTPOIUTHUECKAs AUCCOLMAIIUS PACTBOPEHHBIX BemecTB. OcHO-
BbI TEOPUHU AJIEKTPOJIMTUUECKON Arcconuanui. MexaHu3m auccoluanuu. BiausHue npuposl BeliecTBa Ha
€ro COoCOOHOCTh K AJIEKTPOJIMTHYECKON AUCCOLMAIMM B BOAHOM pacTBope. KHMCIIOTHO-OCHOBHBIN XapakTep
JUCCOLIMAIIMU TUIPOKCUIIOB B 3aBUCUMOCTH OT TOJIOKEHUS 3JIEMEHTOB B MepHOauUecKoil cucreme. [ucco-
[UalUs CPEAHUX, KUCIBIX U OCHOBHBIX COJICH.
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38. PacTBOpHI c1abbIX 2JIEKTPOIUTOB. KOHCTaHTa M CTETEHB TUCCOLUAIIMH CIIA00T0 JIEKTPOIUTA. 3aKOH
pa3basienus OcTBaibaA.

39. PacTBOpBI CHIIBHBIX 3JIEKTPOJINTOB. KaxyIascs cTenenb AMCCOLMALMM CUIBHOTO 3JIEKTPOIUTA. AK-
TUBHOCTh M KOO QHUIMEHT aKTUBHOCTHU. VIOHHAs CHJla pacTBOpA.

40. OcHOBHBIC MTPEACTABICHUS TEOPUU CUIIBLHBIX AIEKTPoJUTOB (Teopuun bpencrena u Jloypu, JIstonca u
ap.). IIporoHHast Teopusi KMCIOT M OCHOBAaHUM, MPOTOJIM3 M IMPOTOJUTUYECKHE peakuuil. [IpoTomutsl u
arnpOTOJIUTHIL.

41. Iuccommanus Boasl. MonHoe mpousBeaeHUEe BOJbl. BOJOpOIHBIA U THAPOKCHIIBHBIN MOKa3aTeIn
cpensl. Mon runpokconns. Munukaropsl. Merossl onpenenenust pH. BydepHbie pacTBOpHL.

42. TpyaHopacTBOpUMBIE 3JIEKTPOJUTHI. PaBHOBecHe MEXIy OCaAKOM M HACBHIIEHHBIM pPacTBOPOM.
[IpousBenenue pacTBOPUMOCTH. BilMssHME OJJHOMMEHHBIX HOHOB HAa paCTBOPUMOCTbH BellecTB. BimsHue pH
pacTBOpa Ha 00pa3oBaHUE TPYAHOPACTBOPHMOI'O BELIECTBA.

43. I'uoponus coneti. onHble ypaBHEeHUs TUapoin3a. KOHCTaHTa U CTENeHb THAPOIN3a. Biusaue npu-
pOIbl, 3apsja U paanyca HOHOB Ha UX CKJIOHHOCTb K MMJIpOIN3Y. BinsHue KOHLIEHTpaluy pacTBOpa, TeMIle-
patypsl, pH cpenbl Ha creneHp ruapoin3a. BiausHue KOHCTaHTbI JUCCOLMALMN KUCIOThI (OCHOBAHUS), KUC-
JIOTBI U OCHOBAHUS Ha KOHCTAHTY TUAPOJIN3a.

44. Cnoxnble ciaydyan ruaponunsa. OOpaTuMblii 1 HEOOPAaTUMBIA TUAPONU3. ['MIPOIU3 KUCIBIX COJIEH.
I'maponu3 TpyaHOpacTBOpUMBIX cojieil. COBMECTHBIH THAPOIU3 cosiel. Y CIIOBHs MOJABJICHUS TUAPOIIM3a.
OO011re TPUHLIKIIBI TOTYYEHUS JIETKOTUAPOIN3YIOLINXCS COJIEH, UX OUMCTKU U CYIIKH.

45. I'uaponus ¢ TOYKU 3pEeHUs IPOTOJIMTHUECKONW TEOPUU KUCIOT U OCHOBAHUH.

46. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE MPOIIECCH KaK PEaKIMK MepeHoca 31eKTpoHa. OKUCIUTENN U
BoccTaHoBuTenu. Kinaccudukanus oKucInTeIbHO-BOCCTAHOBUTENIBHBIX peakuuid. HOBBIN 1oxxo/ K Ki1accu-
¢ukaruu OBP. Tumbl OKuCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

47. CocTaBlieHE€ ypaBHEHMH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. MeToJ MOHHO - MOJIEKY-
JSIPHBIX TTOJTypeakiuii. MeToa mpoTOHHO-KHUCIOPOIHOTO OasiaHca.

48. KonuuecTBeHHbIE XapaKTEPUCTHUKU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX MEpexoaoB. OKUCIUTENb-
HO-BOCCTaHOBUTENbHBIE cUcTeMbI. Y paBHeHHe HepHcra. CTanaapTHbIE peOKC-IOTEHIUANBI U CIIOCOOBI UX
OIpeIeNIEHusl.

49. Penokc-noTeHIMANbI U OLEHKA HAMPaBJICHUS U MOJHOTHI IPOTEKAaHUs OKUCIUTENBHO - BOCCTAHOBH-
TEJNbHBIX PEAKIIUNA. 3aBUCUMOCTb MEXy BEJIMUYNHAMU PEIOKC-IIOTEHLINATIOB CUCTEM U U3MEHEHHUEM DHEPIuu
['u66ca. [TogOop oxucnuTene U BOCCTAHOBUTENEH C yUETOM CTaHAAPTHBIX PEAOKC - MOTEHIIUAJIOB.

50. PaBHOBecue Ha rpaHMIle METAI - PAacTBOp. DJIEKTPOIHBIM NOTEHUUal. BoIOpoAHBIN 31EKTpOA
CpaBHEHHUs. Psil cTaHAAPTHBIX AIEKTPOAHBIX NOTEHLUATIOB, (PaKTOPbI, OMPEAEIIAIONINE MONI0KEHHE MeTalla
B psiny COIL

60. Xummuueckre HCTOUHHUKH 3JIEKTPUUECKOT0 TOKa - TrajpBaHnyeckue aneMeHTsl (I'9). Padora I'D fxko-
6u-Jlanuaiis. DNeKTpoABMKYIIas CHJIa TaJlbBAaHUYECKOTo 1eMeHTa. [IpuHiun pabotel I'D: AKKyMynSaTOpHI
U cyxue OaTapenu.

61. DnexTponau3 pacIulaBoB U BOJHBIX PaCTBOPOB JIEKTpoauTOB. KaTonHele n anogHble npoueccsl. [1o-
TEHIMAaJ pa3yiokeHus. SBnenue nepeHanpsokeHus. [IpakTuueckoe 3HaU€HUE AIEKTPOIHM3a. DIEKTPOIUTHY €-
CKHE CIIOCOOBI MOJTyUeHHs] METAJUIOB U3 PacIsIaBOB U pacTBOPOB. 3akoHbl Dapasies.

62. DNeKTpOXUMHUYECKass KOPPO3Hsl METAJUIOB- Kak pe3yinbTar padbotel ['D. IIpoaykTsl xumuueckoi u
IIEKTPOXUMUYECKON KOPPO3UU U OCHOBHBIE METO/IbI 3AILUTHI OT KOPPO3HH.

63. lucniepcunlie cucreMbl. Kiaccudukanus qucnepcHsix cucteM. CycneH3uu U SMYJIbCHU.

64. Komnouasl. Komnonansle pacTBOphl. Y CTONYMBOCTD KOJUIOUIHBIX pacTBOpoB. CTpOEHHE KOJIOUA-
HOM "acTuipl 1 MULeIbl. JInogunsheie 1 11odoOHbIe Koutonabl. 304 U renu. [lenTuszamnus, Koarynauus,
CeMMEHTalUs KOJJIOUI0B.

65. O6mas xapakrepuctruka 3m1eMeHToB VII A rpynmsl. Ctpoenne aroMoB. OKHUCIUTENHHO - BOCCTAHO-
BUTENIbHBIE CBOWCTBA MPOCTHIX BEIIECTB. XUMUYECKHE CBOWCTBA MPOCTHIX BemiecTB. OOMMNA NPUHIUI T10-
Jy4eHHs! CBOOOIHBIX TaJIOT€HOB.

66. PacTBOpHMOCTD B BOJIE MPOCTHIX BEIIECTB raJIoOT€HOB. XJIOpHast, OpOMHasi ¥ o/IHas BOJa.
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67. I'amorenoBoopoAbl. BoccTaHOBUTENBHBIE M KUCIOTHBIE CBOMCTBA. OOIIME MPUHIUIIBI TOTYyUCHHUS.
[IpompbllizIeHHOE TOJIyYeHHE COJITHOW KUCIOTHI. [IpuMeHeHune consiHOM, TUIaBUKOBOM KUCJIOT. AHaIUTHUYe-
CKH€ PEaKIH raJoreHu1-HOHOB.

68. Oxcunsl propa, xmopa (I, IV, VII), 6poma (1), itoga (V).OkucauTenbHO-BOCCTAHOBUTEIILHBIC M KHC-
JIOTHBIE CBOMCTBA.

69. OKCOKHCIIOTHI - KUCIIOPOJICOACPKAIINE KUCIOTHI XJI0pa, Opoma, oaa. CTpoeHHEe MOJIEKYIL.

OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE U KHUCIIOTHBIE CBOMCTBA, CpPAaBHUTENIbHAS YCTOWYUBOCTb COJEH U
kuciot. [IpuMeHenune rurnoxaopuToB, XJIOPATOB, MEPXIIOPATOB. XIIOpHAs WK OeNUIbHAs U3BECTh (XJIOPKa).

70. Obmas xapaktepuctuka sneMeHToB VIA rpynnsl. [IpocTsie BemecTBa. AioTporHbeie Moauduka-
uu. Ocobennoctu kuciopoga. CTpoeHne MOJeKysl 030Ha U cepbl. OCHOBHBIE CIIOCOOBI MOMYYEHUS MPO-
CTBIX BEILIECTB.

71. I'mapuasl Tuna H,D. Ctpoenue monekysn. BoccraHOBUTENbHBIE U KUCIOTHBIE CBOMCTBA B Psiy BO-
na—rtemrypoBoiopoa. CepoBoopoa. Cporictea. OOIIMe MPUHIUITBI TOTYYSHUS XaTbKOT€HOBOIOPOIOB.

72. Xanpkoreauapl. CpeHUE, OCHOBHBIC M KUCIBIe XaJIbKOTeHU bl [ uaponu3. OOmume NpyuHIKIIBL T0-
ny4yenus. [Ipumenenune. AHaIUTUUECKNE PEAKIIMM XaIbKOTE€HU/1-HOHOB.

73. I'unpunst cepbl HpS,, -ITonucynshuasl. CtpoeHue momnekyn. Y croitunBocts. KucnoTHble U OKucIu-
TEJIbHO-BOCCTAHOBHTENBbHBIE CBOMCTBA. CpaBHUTENbHAS YCTOWYMBOCTH IMOJUCYIb(QHUIOB U COOTBETCTBYIO-
[IMX UM KUCJIOT.

74. Oxcuapl. Oxceuapl aneMenToB (IV, VI). Ocobennoctu crpoenus. OTHOLIEHUE OKCUAOB K BOJE, KUC-
jotaM ¥ menoyam. OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE CBOMCTBA. [[pUHIIUTIBI TOTyUEHUSI.

75. CepHucrasi, CeJ€HUCTass U TEJUTypUCTas KUCJIOThl U MX coju. KUCIOTHBIE UM OKHMCIUTEIIBHO-
BOCCTaHOBUTENbHbIE cBOMCTBA. [lonyuenue. Pa3noxenue cynb(GuUTOB. AHATUTUYECKUE PEAKUUN CyIbPUT-
MOHOB.

76. CepHas, celleHOBasi U TeJUTypoBas KUCIOTHI U UX coiid. KHCIOTHBIE U OKHCIUTENbHbBIE CBOMCTBA.
CaolicTBa pa30aBICHHBIX H KOHIICHTPUPOBAHHBIX KHCIOT. CriocoOb! mosrydeHus. [IpoMbIieHHBIE CITOCOObI
MOJTyYEHUS CEPHOI KUCIIOTHI.

77. Oneym. [Tomucepusie kKUcnoThL. Jucynbdars (mupocynbdatsr).

78. Tuokucnotsl U ux comu. Tuocynsdarel. CTpoeHue THoOCynb(haT-uoHa. BoccTaHOBUTENBHBIE CBOM-
cTBa THOCYyJb(ara HaTpus. [IpuMenenue Tnocynbdara HaTpuUs.

79. 1lonuTHOHOBBIE KUCIOTHI U UX coiM. I'mapocepHucras kuciora. CTpoeHue ux mojekyn. OTHocu-
TebHAasl yCTOWYMBOCTh U OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA KUCIIOT U X COJIEH.

80. ITepokcokucnotsl cepbl U UX conu. [lepokcoMmoHOCEpHas U nepokcoancepHas KUcioTel. CTpoeHue
ux Mousekyn. IlepokcocynbaTel. DIEKTPOCHHTE3 NEPOKCOKUCIOT U cojed. WX okucauTenbHo-
BOCCTaHOBUTENIbHBIE CBOWCTBA.

81. Oxcoxmopunbl ceprl. Okcoxnopun cepsl. Junokcoxmopua cepel. CTpoeHrne Mosiekynl. ['uapomus.
CpaBHUTENIBbHAS YCTOMYMBOCTD PA3JIMUHBIX OKCOTaJION€HUIO0B CEpHI, CEeJIEHa, TEILTypa.

82. O01as xapakTepuCTHKa 31eMEeHTOB VA rpymnnbl. XUMHUYECKHE CBOMCTBA MPOCTHIX BellecTB. Peak-
[MOHHAS CTIOCOOHOCTH MOJIEKYJISIPHOTO U aTOMapHOTo a30T1a, 6enoro u kpacHoro docdopa. [IpuHums! mo-
Jy4YEeHHs U IPUMEHEHMsI TPOCTHIX BellecTB. PuKcalus a3oTa U3 Bo3ayXa.

83. I'mppunel OHiz. Ctpoenue Moiekyn. M3sMeHeHHE TEPMUYECKON YCTOMYMBOCTH, PEAKIIMOHHOW CITO-
COOHOCTH, BOCCTAHOBUTENBHBIX CBOWCTB, CKJIOHHOCTH K pEaKUUsSM MPUCOECAUHEHUS] B pALYy aMMHAK—
BUCMYTHH. OOpa3oBaHUE U YCTOMYMBOCTH HOHOB aMMOHHUS U Pochonus. [IpuHIUIBI MOTYYSHHS THAPUIOB
OHs.

84. Ammuak. CpoiictBa u [lonyuenue. TepmonnHaMuueckas XapakTepUCTUKA PEAKIIUU CUHTE3a aMMHUa-
ka. Comu aMMOHHMSI M UX TEpMUYECKOe pasiiokeHue. Peakiuu 3amerieHus BOJOpOJa B aMMHUaKe. AMUJBL,
VMMU/Ibl, HUTPUJbl. AHATMTUYECKUE PEAKIIMK MOHA aMMOHUSI.

85. 'mopazun. CtpoeHre MOJEKyJbl. Peakuny NprucoeMHEHNS U OKUCIUTENIBHO - BOCCTAHOBUTEIIBHBIE.
Conu ruapazonusd. ['mapaszun kak TormanBo. OCHOBHBIE METObI MTOTYUYEHUSI.

86. I'mnpokcunamuu. CTpoeHHEe MOJIEKYJbl. Peaknuu mpucoeauHeHus, OKUCIUTEIRHO - BOCCTAHOBH-
tenbHble. Conu ruapokcuiaMmonus. [lonyuenue.

87. A3oTHCTOBOAOpOAHASA KUCIOTA U €€ coiu. CTpoeHuEe MOJIEKYJbl U a3uj-uoHa. KUCIOTHBIE U OKHC-
JUTEIBHO-BOCCTAHOBUTEbHBIE CBOMCTBA. A3U/Ibl. B3phIBOOIIACHOCTH KUCIOTHI U a3UI0B.
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88. Oxcuner azora (I, 11, 111, IV, V). Ctpoerne monekyn. OcOOEHHOCTH CTPOSHHUS MOJIEKYJIbI OKCOHHT-
puaa azora (V) — N,O. OxkucauTenbHO-BOCCTaHOBUTENBHBIE cBoOWcTBA. [IpuHiune!l nonydyenus. Tepmonu-
HaMHU4YecKasi XapaKTepUCTUKa peakiuu cuHTe3a okcuaa a3ora (1) u3 nmpocthix BemiecTs.

89. Asorucras kuciora. CrTpoeHue ee MOJEKyJIbl W HUTpUT-MoHAa. Hutpursl. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHbBIE CBOMCTBA KUCIOTHI M HUTPUTOB. TOKCUYHOCTH HUTPUTOB.

90. Azotnas kuciota. Ctpoenne MoJekyiasl OKHCIUTENbHbIE CBOWCTBA pa30aBIeHHONW U KOHIICHTPHPO-
BaHHOM a30THOW KUCHOTHL. JlabopaTopHbIe M MPOMBIILIICHHBIE METOABI MOJTYYEHHUsS a30THOM KuciotThl. Llap-
ckas BoJka. [IpoIyKThl TEPMUUECKOTO Pa3NIOKEHUSI U OKUCIUTENIbHbIE CBOMCTBA HUTPATOB. AHATUTHUECKHE
peakLuuy HUTPaT-UOHOB.

91.A30THBIC YIOOpEHHUS.

92. ®ocdun. [TonyyeHne u OKUCIUTEITHLHO-BOCCTAHOBUTEIHHBIC CBOMCTBA.

93. Okcunsl dpocdopa, mbitibsika, cypsMbl ¥ BucmyTa (Il u V). Ocobennoctu crpoenus. OTHOIIEHHE K
BOJIE, KUCI0TaM M 1enovyam. [IpuHIuns! noaydeHus.

94. Kucnopoaconepxkaiue KUciaoTel Gpochopa u ux conu. PochopHoBatucTas Kuciaora u runodochu-
T1. @ocdopucras xkucinora u Gpochutsl. PochopHoBaras Kkuciora, runodocdarsl.

95. Mera-, nu- (mupo-) u noaudochopHbie KUCTOTH U UX conu. OprodocopHas KUCIOTa U €€ COJIH.
CtpoeHue MoJIeKyJl, UX OCHOBHOCTb M OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [lonyueHue.

96. ®ocdopusie ynodpenus. [Ipocroit cynepdocdar. [ABoitnoit cynepdocdar. Ilpenunurar. Pocdo-
putHas myka. Cmemanasie ynoopenus. AMmogoc. Azodocka.

97. I'mapokcunsl Mblmbika, cypbMbl (III, V) u Bucmyra (III). Meta- u opto-dopmel. Kucnortso-
OCHOBHBIC U OKHCIIUTEIIbHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA. MBIIIBSIKOBAsE U CypbMsiHAas KUCIOTH. OOmiue
npunnuisl nonydenus. Apcenars (111, V). Ctubats (IIL V). Bucmyratsr (V).

98. I'mapuas! Melbsika, cypbMbl U BucMyta (I1I). [Tonydenue u coiictsa.

99. I'anorennnsl s1ementoB (III, V) VA rpynnel. Ix cpaBHUTeNbHAs YCTOWYUBOCTh. THIBI TalOT€HU-
noB. OcobeHHoCTH UX TUAposm3a. [anorenu sl azota. Xiaopuasl pocdopa (1ILV).

100. Okcoxnopuasl. Oxcoxnopua azora. Oxcorpuxiopua dhocdopa. Mx ruaponuz. DochoHUTpHIIKIO-
pua. OcoGeHHOCTH €T0 CTPOCHUSI.

101. OO6mas xapakrepuctuka 3neMeHToB IVA rpynmsl. [IpocTteie BemecTBa. OKUCIUTENBHO - BOCCTa-
HOBUTEJbHBIE cBOMCTBA M IIpuHIMNEI nonydyeHusa. DyinepeHsl: METOABI MMOJyYEHUs. YTJIEpOJAHBIE HAHO-
TPYOKH.

102. Twapunel tuna OHy. CtpoeHue monekyl. XHMHUYecKue CBOicTBa. PeakimoHHas crocoOHOCTH.
OO6ue npuHLIUIBI ToTy4YeHus. CHilaHbl, IOJIy4eHHE U BOCCTAHOBUTENbHBIE CBOICTBA.

103. Okcun yriepoaa (II). Xumuueckast cBsizb B Mosekyie ¢ nozuuuil reopuid BC u MO. Ilonyuenue.
BoccranoBurenbHble cBoiicTBa. Peakuuu npucoeaunenusi. Kapoonumnsl metamuioB. docred. TOKCHYHOCTD
okcupa yriaepona (11).

104. Okcup yrnepona (IV). Ctpoenue monekynsl. OTHOIIEHUE K BoJe, menodam. [Tomyuenue. [Ipume-
HeHUe. YTojbHas KUcIoTa U ee coiid. OCOOEHHOCTH OCaXKJIeHUSI TPYIHOPACTBOPUMBIX KapOOHATOB U3 BOJI-
HBIX pacTBOPOB. TepMuueckas ycTOHYMBOCTh KapOoHaTOB. [Ipumenenue.

105. Oxcuapbl kpeMHUs, repmanus, onoBa u ceunua (11, IV). Jlnokcna kpemHusi, 0cOOEHHOCTH €ro CTpo-
eHust, amop¢Has 1 kpuctasunyeckast popmsl. KBapu. Kapuesoe crekno. OTHOIIEHHE UOKCHIA KPEMHUS K
BOJIE, KHUCJIOTaM, 1eno4yam. [lepeBos B pacTBOpUMBIE COSMHEHMSL.

106. KpemuueBble kuciotsl. Metakpemuuenas, OprokpemuueBas u [lonukpeMHneBbie KucioTsl. Oco-
6eHHocTH ux crpoeHus. [lomyuenue. 301U U reau KpeMHUEBBIX KUCIOT. Cumnkarens kak ajgcopoent. Conu
KPEMHUEBBIX KUCIO0T. OpTO-, META-, OJUCHIINKATBHI.

107. Crekina. ®akTopbl, ONpEAENAONINe YCTOWYUBOCTh CTEKIO00PAa3HOTO COCTOSHUS cUIIMKaToB. Co-
CTaB M METOJbI NMOJIy4eHMsl npocToro crexia. Kpucramumsanus crekos. Cutamisl. CTEKIOBOJIOKHA U CTEK-
noTkaHu. [{eonuTsl.

108. Llement. Bsxymue BemecTBa. TyromiaBkue KepaMUKHA Ha OCHOBE KPEMHUS U APYTUX AJIEMEHTOB.
KpeMHuiiopraHmueckue CoOeIMHEHMS.

109. Cunukonsl U cuiokcansl. [Ipocreifmue u3 3Tux coenunennii. OcobenHocTy ux crpoenusi. CBou-
CTBa.
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112. Coenunenus snemeHToB VA rpymmsl ¢ cepoil. MoHo- u aucyinbdunsl. Cepoyriepoa. Tuocoenu-
HEHUs (KUCTIOTHI U coiu). THOYroibHas KHCIOTa M THOKapOOHATHI. THOCOENWHEHUs KPEeMHHUS, TepMaHHUs,
0JIOBA.

113. I'anorennasl anementos (I, IV) VA rpynnsl. IX cpaBHUTENbHAsS YCTOMUMBOCTD. THUIIBI rajloreHu-
noB. ['maponus.

114. Coequnenus yriaepoaa u kpemHus ¢ asorom. Hutpunpl. Llnan(auuyan), cBONCTBA U MOITY4YEHHUE.

115. Huanoopopon. LlmanoBogopoanas kucinota. [{luanunel. [{lmanua-nonsl kak auranabl. OcoOeHHO-
ctH nonydyenus. ['unponus. TokCHYHOCTB.

116. luanoBast kucioTa, IIMAHATHI, IOJy4YE€HUE U CBOMCTBA. PomanucroBogopoanas kuciora. Tuoima-
Hatbl. [lonydeHue u cCBOMCTBaA.

117. Coenunenus snemenToB VA rpynnsl ¢ metauiamu. Kapouasl meramnos. Tumnsl kapounos. OTHO-
HIeHHE KapOUI0B Pa3IMYHBIX TUIOB K Boje, Kucnotam. Kap6opynn. Cununuasl. [Ipupoaa xumudeckoii cBs-
3H, I0JIy4YEHUE U CBOMCTBA.

118. O6mas xapakrepuctuka snemeHToB LA rpynmsl. CtpoeHue atoMoB. CBOMCTBA MPOCTHIX BEIIECTB
U CIIOCOOBI MOTY4EHUSI.

119. T'unpuner 6opa. Mx cocras. JlnbopaH, 0COOEHHOCTH XUMHUYECKHX CBS3€M B MOJIEKYJe nTuOopaHa.
VY CTOHYMBOCTD M peakIMoOHHas CTIOCOOHOCTh THAPUAOB O6opa. ['uapumodoparsl.

120. Oxcug 60opa. Ocobennoctu crpoenus. CpoiictBa. OpTo-, MeTa-, MOIMOOPHBIE KUCIOTHL. X cocTaB
u crpoenue. Opto-, MeTa-, monuboparsl. bypa.

5.3.2. BAYETHBIE BOITPOCBI. BTOPO CEMECTP

1. T'uapunet snementoB (III) psga amomunmii-rannuit. Ocobennoctu crpoenus. CBoicTBa U Monyye-
HUE.

2. I'anorenuast 1 Hutpuasl snementoB (II) pana amomunwuii-rammuii. Ocobennoctu crpoenus. CBoi-
CTBA U MOJY4YECHHUE.

3. Oxcugsl snementoB (III) psna amromunuii-tammii. X cpaBHUTENbHAsS yCTOMYMBOCTH. [IpuHIMIIBI
nosyueHusi. Oxcun tamwiug (I). KucinotHo-ocHOBHbBIE M OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

4. T'mppoxcuanl snemenToB (I1I) psaa amomunuii-tannuii. CoctaB u ocobeHHOCTH cTpoeHus. KucinotHo-
OCHOBHBIE cBOMcTBa. OTHOIIEHHE K KHcaoTaM U 1menoyam. ['uapoxcua tamnus (1).

5. Obmas xapakrepucTtuka ['enust u p-3neMeHTOB BocbMoOM rpymibl. CtpoeHue atoMoB. [TpuynHbl Xu-
MHUYECKON MHEPTHOCTH. XUMUYECKUE COECTUHECHMUS.

6. OOmias xapakTepucTuka sneMeHToB 1A rpymnmnel. CtpoeHue atomoB. CBoicTBa, OCOOEHHOCTH OKHC-
nenust utus. CnocoObl MOTyYeHUs.

7. Oxcunpl. Ilepokcunsl. Hagnepokcuasl. O30Huasl. CrpoeHne. OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE
CBOICTBa U CIIOCOOBI OJTYYEHUSI.

8. I'mapokcuibl U TUAPUIBI HIETOYHBIX METAILUIOB. [ [pHHINIIBI MPOMBIIUIEHHOTO TIOJTYYEHMS, UX ITPUMeE-
HeHue. OKUCINTENbHO-BOCCTAHOBUTENIbHbBIE U OCHOBHBIE CBOMCTBA..

9. Conn 1mEeI0YHBIX METAJUIOB: XJIOPU/bI, KapOOHATHI, Cylb(aThl, HUTpaThl. CrIOCOObI MOTYUEHHS COAbI
U uxX npumMeHeHue. KHCIOTHO-OCHOBHBIE U OKUCIIMTEIbHO-BOCCTAaHOBUTENbHBIE CBOMCTBAa. KauecTBeHHBIE
peaKuuy KaTHOHOB.

10. Bogopon. O0mias xapaktepuctuka Bogopona. [lonoxeHue BojgopoJa B NEPUOAUUYECKON CUCTEME.
Crpoenne aroma. Bomopon kak BoccTaHOBUTENb. BoccTaHOBUTENBHAS CIIOCOOHOCTH aTOMapHOTO M MOJIEKY-
JSpHOTO Bojopoja. B3anmozeiicTBue Bonopoaa ¢ MetauiaMu U HemeTauiaMu. CriocoObl OJTy4YeHHUs! CBO-
00HOT0 BOJOPOJIA.

11. Ilepokcun Bomopoaa u nepokcuabl. Crpoenue mosuekyisl. [Tomyuenne. OKHCIUTENBHO - BOCCTaHO-
BUTEJIbHBIE CBOWCTBA B PA3IMUHBIX Cpeax.

12. Ob6mas xapakrepuctrka 35eMeHToB [IArpynmner. Ctpoenune aromoB. Ocobennoctu Oepumms. Kuc-
JIOTHO-OCHOBHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA. CITOCOOBI MOJTyUeHHS.

13. T'mapokcuabl u ruaApuasl d5eMeHTOB [IArpynmbl. OcCOOEHHOCTH CTPYKTYpPHI THAPHIOB, X BOCCTa-
HOBUTEJbHBIE CBOMCTBA. KHCII0THO-OCHOBHBIE CBOMCTBA. [IpHHIIMIIBI TOJTyYEHUS.

14. Oxcuapl, NepoKCUIbl U HaamepoKcuasl neMeHToB IIArpynmbl. KucioTHO-OCHOBHBIE U OKHCIIH-
TEJIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. CIIOCOOBI MOTY4EHUS.
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15. Conu Gepwiiiust 1 MarHusi B KATHOHHOW W aHMOHHOM (hopmax. Oxcossmus u oysiius. KomrmiekcHbie
coeauHenus Oepuiums. ['uaponus coneit Oepuuns 1 MarHus.

16. Conu 311eMEHTOB MOATPYIIBI KaJdbIUsl: TaJOreHUAbI, Cylb(arbl, KApOOHATHI, HUTPATHI, CYIb(UIIBIL.
KucnorHo-ocHoBHBIE cBOMcTBA. JKeCTKOCTh BOABI U METOABI €€ ycTpaHeHus. KauecTBeHHbIE peakliMy KaTu-
OHOB.

17. Oxcunbl repmanus, onosa, ceunua (I, IV). Ux cpaBauTenbHast ycToMunBocTh. KHCIOTHO - OCHOB-
HbIE U OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA OKCHIOB. VX OTHOIIEHHE K BOJE, KUCIOTaM, IIEJI0YaAM.
OO011re TPUHIIUIIBI TOTYYESHHUS.

18. TI'mppoxcunbl repmanusi, osioBa, cBuHua (II, IV). CpaBHurenbHas ycTONMYHMBOCTb, KHUCIOTHO-
OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAaHOBUTENbHBIE cBOicTBa. Conu ruapokcunoB snemenToB (I, IV) B katu-
OHHOM 1 aHMOHHOH (popmax. OTHOCHTENbHAS YCTOWYMBOCTD, CKIIOHHOCTB K TUAPOIIHU3Y.

19. O6mas xapakrtepuctuka d-Onementsl LB rpynmber (penkozemenbHbie 37aeMeHTHI-Sc-Y-La-Ac).
Crpoenne aTOMOB. XMMHYECKHE CBOMCTBA MPOCTHIX BemlecTB. CIIOCOObI MOTydeHHs..

18. Oxcunmbl ¥ TUAPOKCUIBI PEAKO3EMENbHBIE JJIEMEHTHI B PNy CKaHAuM-akTuHUM. KucinoTtHo-
OCHOBHBIE U OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. CIIOCOOBI MOTydeHHSL.

19. Conmun d-OnementoB IIIB rpynmsl (peako3emenbHble MeMeHThI-Sc-Y-La-Ac): TuapuIbpl, HUTPATHI,
cynbdarbl, kapOoHaTsl, (ocdarbl. KUCIOTHO-OCHOBHBIE M OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA.
CnocoObl MOTy4eHHUs.

20. O6mas xapakrepuctika d-Onementsl [VB rpynmel. Ctpoenue atoMoB. M3MeHeHHE XUMHUECKUX
CBOMCTB MPOCTHIX BeUIeCTB Mo rpyiie. CrocoObl MoIydeHusl.

21. Oxcuapl U THAPOKCUABI TUTaHA, HUPKOHUS, TadHUs. [IepoKcuaHbIe cCoeTMHEHHS, TIEPOKCOKUCIIOTHI.
OcoOennoctu ctpoeHusi. KUCIOTHO-OCHOBHBIE U OKUCIHMTEIHLHO-BOCCTAHOBUTENbHBIE CBOMCTBA. CrOCOOBI
MOJIyYEHUSI.

22. Conu TUTaHa, MUPKOHUS, TaQHUS: TATOTCHUIbI, OKCOTATIOT€HU/IbI, TAIOT€HOKOMILIEKCHI, KapOoHa-
Thl, CyJIb(}aThl, TUTAHATHI, UPKOHATHL. KHCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOM-
ctBa. CriocoObl MOTy4YeHHUS.

23. O6mas xapakrepuctuka d-OnemeHTsl VB rpynnsl. CTpoeHre aToMoB. XMMUYECKHE CBOMCTBA IIPO-
CTBIX BemlecTB. OTHOIIIEHUE K 1IAPCKOM BOJKE U CMECH a30THOM M IUIaBUKOBOW KUCIOT. COCOObI momyye-
HUS.

24. Okcuipl M TEPOKCUABI BaHaIMsl, HUOOMS, TaHTana. KHCIOTHO-OCHOBHBIE M OKHUCIHMTENIBHO-
BOCCTAHOBUTENbHbBIE CBOWCTBA. CIIOCOOBI MOJTy4EHHUS.

25. T'uapokcuabl ¥ CONU BaHaaus, HUOOUS, TaHTana. Bananatel. [TonuBananatel. CoequHEHUST OKCOBA-
Haaus. HuoOatel. Tanrtanarel. OkcoramoreHuzbl. ['anoreHokomIiuiekcbl. KUCIOTHO-OCHOBHBIE W OKHCIIH-
TEJIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. CIIOCOOBI OTYUYEHUS.

26. Obmas xapaktepuctuka d-OneMmenTsl VIB rpynmel. Ctpoenue atoMoB. OKUCIUTEIBHO - BOCCTaHO-
BUTEJIbHbIE CBOMCTBA U CIIOCOOBI IOTYYEHUS.

27. Okcuasl xpoma (II, III, VI). Ux cpaBHUTEnbHAs yCTOMYMBOCTH. KHCIOTHO-OCHOBHBIE U OKHUCIH-
TEbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA. [[pUHIIMIIBI TOJTydEHuSI.

28. Oxcuapl MmonuOaeHa u Boabgppama (VI). [Ipunnunel nomyuenus. I3MeHeHne ycTOMUMBOCTH, OKHC-
JUTEIBHOM CITOCOOHOCTU M KMCIIOTHOT'O XapaKkTepa B psily OKCHI0B XpoMa—Boibdpama (VI).

29. I'mapoxcuner xpoma (11, II1, VI). CoctaB u ocodennoctu crpoenus ruapokcuaa xpoma (I1I). Xpomo-
Bble KHUCIOTHL. M3omomukuciaorsl Xxpoma. KHCIOTHO-OCHOBHBIE M OKHCIUTENBHO - BOCCTaHOBUTEIIBHBIE
cBorcTBa. [IpuHIMITBI MOTy4YeHN .

30. Monu6eHoBast ¥ BoJIb(GpaMoBast KUCIOThIL. Y CTOHYHUBOCTb, KUCIOTHBIE U OKUCIIUTENIbHBIE CBOWCTBA
B pAAYy XpoMoBasi—BOJb(paMoBas KUCIOTHL. V30MOIMKHUCIOTH U T€TEPOIIOIUKUCIOTH MOJIMOAEHA U BOJIb-
dpama.

31. Comu xpoma (II, III, VI) B kaTnoHHO# 1 aHHOHHOU Qopmax. OKHUCIUTENbHbIE CBONCTBA XpOMAaTOB
U auxpomaTos. [IpuHIMn 1elcTBUs XpOMOBOM CMECH.

32. Monu6natsl 1 Bonbppamatsl. [loaumonndaaTel 1 noauBosib(pamaTsl. OKUCIUTENbHBIE CBOIICTBA B
psily XpOMaThl—BOJIb(paMaThl.

34. I'anorenuas! xpoma (11, III). 'anorenuast monubaeHa u Bonbdpama (VI). Kinacrepusie ranorenu sl
Mosun0eHa u Boib(ppama. OKcoranoreHuabl U AuokcoranoreHuisl. CBoiicTaa.
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35. Tlepokcocoenuaenust xpoma. Ilepokcua xpoma. [lepokcoxpomoBbie KUCIOTH. OCOOEHHOCTH CTPOE-
HUSL. Y CTOMYMBOCTD U OKUCIIMTEIBHBIE CBOMCTBA IEPOKCOCOECAMHEHUN XpOMA.

36. Obmas xapakrepuctuka d-OnemernToB VIIB rpymmbel. Ctpoenne atomoB. CBOMCTBa MPOCTHIX Be-
niectB. CriocoObl MOTYYCHHS U IPUMECHECHHUE.

37. Okcunpl u tugpokcuasl Mapranma (II, III, IV, VII). KucioTHO-OCHOBHBIE W OKHUCIUTEIHHO-
BOCCTaHOBUTENIbHBIE CBOMCTBA. CITOCOOBI MOTYYCHUSI.

38. Okcuabl ¥ THIPOKCUIBI TEXHEIUs U peHusi. CBONMCTBA U CITOCOOBI TIOJTYYCHHMS.

39. Comu mapranmna (11, III, IV). KucnoTHO-OCHOBHBIE M OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
CriocoObI mosTyyeHus.

40. MapranroBas u mapranmoBuctas kuciotbl. Comu mapranna (VI u VII). Manranater u [lepmanra-
HaTbl. OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA B KHUCIIOM, LIEJIOYHON U HelTpanbHOU cpepax. Ilpun-
LUIIBI TOJyYEHHUS.

41. Conu texneuus u penus (VII). Ileprexnarsl. Ileppenarsl. KucioTHO-OCHOBHBIE U OKUCIMTEIBHO-
BOCCTaHOBUTENbHbIE CBOMCTBA. CIIOCOOBI MOTyUEHUS.

42. CpoiicTBa xemne3a, KoOanbTa, HUKENS - BOCCTAHOBUTEIIBHBIE U KHCIOTHO-OCHOBHBIC. CTpOCHHE aTo-
MOB. [IpoMBIIIIIIEHHBIE METO/IBI MTOIYUYEHHUS Kelle3a, KoOallbTa, HUKEIS.

43. Okcuapl ¥ THAPOKCUIBI Kene3a, kobanbta, Hukens (11, II1). KuciaoTHo-oCHOBHBIE M OKUCIHUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [[pUHIIMIIBI TOTyYeHUSI.

44. Conu xene3a, kodansta, HUKeNs (I u II). Kpuctanmoruaparer. J[Boitasie conu. CTpykTypa 6€3B0/I-
HbIX XJ10puA0B. OCHOBHbIE cOJii. CBOMCTBA U MOJy4YECHHE.

45. @eppurtsl (11I) u ux peppomarauTHbie cBoiicTBa. CBOWMCTBA U CIIOCOOBI MTOTYICHHS.

46. @eppartsl (IV). OxucnurensbHble cBoMcTBA. [[pUHIIUIIBI TOTYYEeHUS.

47. CpotictBa uiatuHoBbIX MeTauioB Ru, Rh,Pd u Os,Ir,Pt. OTHOImIEHUE K KUCTOpPOAY, BOAOPOIY, BOJIE,
KHCIIOTaM, I1ejo4yam, Hapckoit Boake. [IlpuMenenue u crnocoObl MoIydeHusl.

48. Okcuabl ¥ TUAPOKCUABI PYTEHUS, OCMHUS, POAUS, UpUIUA, auiaaus. KucIOTHO-OCHOBHBIE U OKHC-
JIUTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [ [pUHIIMIIBI TOTyYEeHUSI.

49. KomruiekcHble coeIuHeHUs MaTuHbl. KaTnOHHBIE, aHMOHHBIE U HEUTPAJbHBIE KOMILJIEKCHI TIJIaTHHBI
(I1, IV). AMMHH- 1 IMAHOKOMILIEKCHI. | €KCaxJIOpOIIaTHHOBASI KMCJIOTA U €€ COJIH.

50. Obmas xapakrepuctuka d-OnementoB IB rpynmel. Ctpoenue aromoB. OTHOIIEHUE K KHCIOPOIY,
BOJIe, IIeJ04YaM, KuciaoTaM. PacTtBopeHue 30510Ta B apckoit Boake. CriocoOwl 100kMU Meau, cepedpa u 30-
nota. [IpuMeHenne u crnocoObl OTYYSHHUS] METAIIIOB.

5.3.3. 3K3AMEHAIIMOHHBIE BOITPOCHI. BTOPO CEMECTP

1. Tunpuner snemento (III) psna amomunuit-ramnuii. OcodbenHoctu crpoenus. CBoiicTBa u nomyye-
HUE.

2. I'anorenuast 1 Hutpuasl anementoB (II1) psana amomunmii-ramnuit. OcodeHHocTu crpoenus. CBoi-
CTBa U IIOJIyYECHHE.

3. Okcupasbl 3nementoB (III) psna amromunmii-tammid. X cpaBHUTENbHas yCTOWYMBOCTH. [IpHHIMIIBI
nosyueHusi. Oxcup tamuiug (I). KucnotHo-ocHOBHbBIE M OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA.

4. T'mapoxcuast nemenToB (I11) psaa amomunuii-tannmii. CoctaB u ocobeHHOCTH cTpoeHusi. KucinotHo-
OCHOBHbIE cBOMcTBa. OTHOIIEHHE K KHcIoTaM U 1menoyam. ['uapoxcua tamnus (1).

5. Obmas xapakrepucTtka ['enust u p-3neMeHTOB BocbMoi rpymibl. CtpoeHue atoMoB. [IpuunHbl Xu-
MUYECKON MHEPTHOCTH. XHUMHUYECKHE COCTUHEHHUS.

6. OOmias xapakTepucTuka s5eMeHToB 1A rpymnmnsl. Ctpoenue atomoB. CBoicTBa, OCOOEHHOCTH OKHC-
nenust utus. CnocoObl MOTyYeHUs.

7. Oxcunpl. Ilepokcuasl. Hagnepokcuasl. O30Huasl. CtpoeHne. OKHUCIUTENBHO-BOCCTAHOBUTENBHbIE
CBOICTBa U CIIOCOOBI OJTYUYEHUSI.

8. I'mapokcuibl U TUAPUABI HIETOYHBIX METAIIIOB. [ [pUHIINIIBI MPOMBIIUIEHHOTO TIOJTYYEHMS, UX ITPUMeE-
HeHue. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE U OCHOBHBIE CBOMCTBA.

9. Conn mIET0YHBIX METAJUIOB: XJIOPU/bI, KapOOHATHI, Cylb(aTel, HUTpaThl. CrIOCOObI MOTYUYEHHs COAbI
U X npuMeHeHue. KHCIIOTHO-OCHOBHBIE M OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA. KauecTBeHHBIE
peaKuy KaTUOHOB.
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10. Bomopon. O6mas xapakTepucTuka Bogopoaa. [lomoxkeHne Bomopoa B MEPUOIUICCKON CHCTEME.
Crpoenne aroma. Bomopon kak BocctaHOBUTENb. BoccTaHOBUTENBHAS CIIOCOOHOCTH aTOMapHOTO U MOJIEKY-
JSpHOTO Bojopoja. B3aumozeiicTBue Bomopoaa ¢ MerauiaMd U HemeTauiaMud. CriocoObl OJTy4YeHHUs! CBO-
00JIHOTO BOZIOpPO/IA.

11. Ilepoxkcua Bogopoaa u nepokcuapl. CtpoeHue mosiekynbl. [lonydenune. OKUCIUTENBHO - BOCCTaHO-
BUTEJIbHBIE CBOWCTBA B PA3IMUHBIX Cpefax.

12. O6mas xapakrepuctrka 35eMeHToB [IArpynmner. Ctpoenue aromoB. Ocobennoctu 6epumms. Kuc-
JIOTHO-OCHOBHBIE 1 BOCCTAHOBHUTEbHBIE CBOMCTBA. CIOCOOBI MOTYYESHHUS.

13. T'mapokcuasl u ruapuabl deMeHToB ITArpynmel. OcoOEHHOCTH CTPYKTYpPHI THIPHIOB, X BOCCTa-
HOBUTEJbHBIE CBOMCTBA. KMCI0THO-OCHOBHBIE cBOMCTBA. [IpMHIIMIIBI TOJTydYEeHMUS.

14. Oxcupapl, nepokcuapl U Haanepokcuabl ieMeHToB I[Arpynnel. KucioTHO-OCHOBHBIE M OKHCIIH-
TEJIbHO-BOCCTaHOBUTEINbHBIE CBOMCTBA. CIIOCOOBI OTyUYEHUSI.

15. Conu Gepusust ¥ MarHusi B KATHOHHOM M aHWOHHOM opmax. Okcousinus U oisiius. KomriekcHbie
coenuHeHus 6epuius. ['uaponus conelt Gepuilins U MarHus.

16. Conu 311€MEHTOB MOATPYIITBI KaJbIHs: TAIOTCHU B, CYIb(aThl, KApOOHATHI, HUTPATHI, CYIb(HIBI.
KuciotHo-ocHOBHBIE cBOMCTBA. JKECTKOCTh BOJBI U METO/IBI €€ ycTpaHeHUs. KauecTBeHHbIE peakluy KaTu-
OHOB.

17. Oxcuapl repmanus, onosa, ceunua (I, IV). Ux cpaBHuTensHas ycToiuyuBOCTh. KHCIOTHO - OCHOB-
HBIE€ U OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUA0OB. X OTHOIIEHUE K BOJE, KUCIOTaM, LIEI0YaM.
OO01re TPUHIIUIIBI TOTYYEeHHUS.

18. TI'mppoxcunpl repmanusi, osioBa, cBuHua (I, 1V). CpaBHutenbHas ycTOMYMBOCTb, KHUCIOTHO-
OCHOBHBIE U OKHCIIUTEIBHO-BOCCTAaHOBUTENbHBIE cBOicTBa. Conu ruapokcunoB snemenToB (I, IV) B katu-
OHHOM 1 aHMOHHOH (popmax. OTHOCHTENBHAS YyCTOWYMBOCTD, CKIIOHHOCTB K TUAPOIIHU3Y.

19. O6mas xapakrtepuctuka d-OnemeHTsl LB rpymnmbel (penkozemenbHbie 37MeMeHTHI-Sc-Y-La-Ac).
Crpoenue aToMOB. XMMHUYECKHE CBOMCTBA MPOCTHIX BellecTB. CriocoObl MOTyYEeHHUSL.

20. Okcuabl M TUAPOKCUABI PENKO3EMEIbHBIE 3JEMEHThl B pANy CKaHauk-akTMHUE. Kucnortho-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOKCTBA. CIIOCOOBI OTyYEHUS.

19. Comn d-OnementoB IIIB rpynmsl (peako3emenbHble MeMeHThI-Sc-Y-La-Ac): Tuapubpl, HUTPATHI,
cynbdatsl, KapOoHaThl, GocdaTel. KHCIOTHO-OCHOBHBIE U OKUCIUTEIHHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA.
CriocoObl nostyueHus.

20. OOmas xapaktepuctuka d-OnemenTsl IVB rpymnmnel. Ctpoenne aToMoB. M3MeHEHHE XMMHYECKUX
CBOWCTB MPOCTHIX BELIECTB M0 rpymmne. CnocoObl MOTyYeHHU .

21. Oxcuapl U THAPOKCUABI TUTAHA, HUPKOHUS, TadHus. [lepokcuaHble coeTMHEHNS, TEPOKCOKUCIOTHI.
Ocobennoctu crpoeHusi. KuciaoTHO-OCHOBHBIE U OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBAa. CriocoObI
MOJIyYEHUSI.

22. Conu TUTaHa, MUPKOHUS, TaQHUS: TATOTCHHUIBI, OKCOTATIOT€HU/IbI, TAIOT€HOKOMILIEKCHI, KapOoHa-
Thl, CyJIb(}aThl, TUTAHATHI, [UPKOHATHL. KHCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOM-
ctBa. CriocoObl MosTy4eHusl.

23. O6mas xapakrepuctuka d-OnemeHTsl VB rpynnsl. CTpoeHne aToMoB. XUMUYECKHE CBOMCTBA IPO-
cThIX BemiecTB. OTHOLIEHHE K IJapCKOM BOJKE M CMECH a30THOM M IUIaBUKOBOW KUCIOT. CriocoObl moiyye-
HUSL.

24, Okcuipl M TEPOKCHABI BaHaIMs, HUOOMS, TaHTana. KHCIOTHO-OCHOBHBIE U OKHUCIMTEIBHO-
BOCCTaHOBUTENbHbIE CBOMCTBA. CIIOCOOBI MOTY4YEHHUS.

25. I'uapokcuabl U cosd BaHaausl, HUOOU, TanTana. Bananatel. [lonuBananarel. CoeMHEHUS! OKCOBa-
Haaus. Huobatel. TanTtanatel. OkcoramoreHubl. ['agoreHokoMIieKcbl. KHCIOTHO-OCHOBHBIE U OKHCIIH-
TEJIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA. CIIOCOOBI MOTY4EHUS.

26. Obmas xapakrepuctuka d-OnemeHnTsl VIB rpynmer. Ctpoenue atoMoB. OKUCIUTEIBHO - BOCCTAHO-
BUTEJIbHBIE CBOMCTBA U CIIOCOOBI OJTYUYEHUSI.

27. Okcuasl xpoma (II, III, VI). x cpaBHUTEnbHAs yCTOWYMBOCTH. KHCIOTHO-OCHOBHBIE U OKHUCITH-
TEbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [ [pUHIIUIIBI TOJTydYEHHUS.

28. Oxcuapl MmonuOaeHa u Boabppama (VI). [Ipunnuner nomyuenus. I3MeHeHne ycTOMUMBOCTH, OKHC-
JUTEIBHOM CITOCOOHOCTU M KMCIIOTHOT'O XapaKTepa B psily OKCHI0B XpoMa—Boibdpama (VI).
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29. I'mapoxcunbl xpoma (11, II1, VI). CoctaB u oco6ennocTu crpoenus ruapokcuaa xpoma (I11). Xpomo-
Bble KHUCIOTHL. M3omomukuciaorsl xpoma. KHCIOTHO-OCHOBHBIE M OKHCIUTENBHO - BOCCTaHOBUTEIIBHBIE
cBoiicTBa. [[puHIMIIBI MOMyYeHUS.

30. MonubaeHoBast 1 BOJIb(pamMoBasi KUCIOTHL. Y CTOWYMBOCTD, KHCIOTHBIC M OKHCITUTEIIBHBIC CBOWCTBA
B pSAYy XpOMOBasi—BOJIb(paMoBas KUCIOThL. V30MOIUKUCIOTH U TeTEPONOIUKUCIOTH MOJIUOACHA U BOJIb-
dpama.

31. Comm xpoma (I, III, VI) B katnoHHOM 1 aHMOHHOW opMax. OKHCIUTETBLHBIE CBOMCTBA XpOMATOB U
nuxpomatoB. [IpuHIMI AEHCTBUS XPOMOBOM CMECH.

32. Monub6aatsl u Boab(pamarsl. [lomumonnbaaTe! u nonuBosbdpamarsl. OKHCIUTEIbHBIE CBOWCTBA B
Py XpoMaTbl-BOJIb(GpaMaTsl.

34. T'anorenuast xpoma (11, IIT). I'anorenuner momubaena u Bonbdpama (VI). Knacrepusie rajgoreHu st
Mosnn6aeHa u Boib(pama. OKcoraoreHu bl U AuoKcoranoreHuabl. CBoiicTBa.

35. Ilepokcocoenuuenus: xpoma. [lepokcun xpoma. [TepokcoxpomoBsie KUCIOTHL. OCOOEHHOCTH CTpOe-
HUA. Y CTOMYMBOCTh MU OKUCIUTEIbHBIE CBOMCTBA EPOKCOCOEAMHEHUIN XpOoMa.

36. Obmas xapakrepuctuka d-OnemenToB VIIB rpynmsl. Ctpoenue atomoB. CBOHCTBa MPOCTHIX Be-
niectB. CriocoObl MONTy4YeHHs U TPUMEHEHUE.

37. Okcunbl u tunpokcuasl mapranmna (I, HI, IV, VII). KuciorHo-oCHOBHBIE W OKHUCIUTEIHHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOTYyUEHUS.

38. Okcuapl ¥ THAPOKCHIBI TEXHEUUs 1 peHus. CBOWCTBA U CLIOCOOBI MOTyYCHHUS.

39. Comu mapranmna (II, III, IV). KuciaoTHO-OCHOBHBIE M OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.
CriocoObI moTyueHws.

40. Mapranmnoas u maprannosuctas kuciaotel. Conu mapranua (VI u VII). Manranarte u [lepmanra-
HaThl. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA B KHUCJIOM, LIEJIOYHON U HelTpanbHOU cpenax. [IpuH-
LUIIbI OJYYEHHUS.

41. Conu texneuus u penus (VII). Ileprexnatsl. Ileppenarsl. KucioTHO-0CHOBHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. CIIOCOOBI MOITYyUEHUS.

42. CpoiicTBa xene3a, ko0anbTa, HUKEJS - BOCCTAHOBUTEIIbHBIC M KHCIIOTHO-OCHOBHBIE. CTpOoeHue aTo-
MOB. [IpoMBIIIIIIEHHBIE METO/IBI MTOIYYEHUS Kelle3a, KoOanbTa, HUKEIs.

43. Oxcuabl U TUIPOKCUBI Kkene3a, kobanbra, Hukens (11, II1). KucnoTHo-ocHOBHBIE M OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA. [[pUHIIMIIBI TOTy4YeHUSI.

44, Conu xene3a, kobansta, HUKeNs (I u II). Kpuctammorunpatsr. JBoiinbie conu. CTpykTypa 6€3B0/I-
HBIX XJ10puA0B. OCHOBHBIE cosii. CBOMCTBA U MOJyUYEHHE.

45. ®eppurtsl (I11) 1 ux heppomaruutHeie cBoiicTBa. CBOKWCTBA U CIIOCOOBI TTOJTYYCHHS.

46. depparts! (IV). OxucnurensHble cBoicTBa. [IpUHIUIBI TOTYYEHUS.

47. CpoiictBa maTuHOBBIX MeTaiioB Ru,Rh,Pd u Os,Ir,Pt. OTHOIIEHNE K KUCIOPOTY, BOJAOPOY, BOJIE,
KHUCTIOTaM, I1ejoyam, apckoit Boake. [IpuMenenue u crnocoObl MOIydeHusl.

48. Oxcuabl U TUAPOKCUABI PYTEHUS, OCMUS, POAMS, UpUaus, namianaus. KucioTHo-OCHOBHBIE U OKHC-
JUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [[pUHIIMIIBI TOTyYEeHUSI.

49.Kom1uiekcHble coeiMHEeHUs Tu1aTuHbl. KaTHOHHBIE, aHHOHHBIE U HEUTpaJIbHbIE KOMILIEKCHI IIJIaTHHbI
(I, IV). AMMHH- ¥ THAaHOKOMIUIEKCHI. | 'eKcaxIoporIaTuHOBasi KUCIOTa U €€ COJH.

50. Obmas xapakrepuctuka d-OnementoB IB rpynmel. Ctpoenue aromoB. OTHOIIEHUE K KHCIOPOIY,
BOJIE, lIesIoyaM, KucioraM. PacTBopeHue 301o0t1a B 1japckoit Bojgke. CrocoOsl 100buu Meau, cepedpa u 30-
nota. [IpuMenenue u crocoOb! MOTyueHUs: METAIIIOB.

51. Okcunbl meau u cepedpa (I, 1), 3omota (I, III). KucinoTHO-OCHOBHBIE U OKHCIUTENIBHO - BOCCTAHO-
BUTENbHBIE CBOMCTBA. OTHOLIEHHUE K BOJIE, KUCIOTaM, miesnodaM. [IpuHIune! noaydeHus.

52. T'uapoxcuast meau (I, II), cepebpa (I, II), 30morta (III). KucioTHO-OCHOBHBIE M OKHCIUTEIBHO-
BOCCTaHOBUTENbHBIE CBOMCTBA. OTHOLIEHHE K BOJIE, KUCIIOTaM, IiesnouaM. [[puHIUIb MoTydeHus.

53. Conu menu, cepedpa, 3omota (I) u conm 3omota (III). OxucnUTETEHO-BOCCTAHOBUTEIBHBIE CBOM-
cTBa. ['anoreHokommiekcel. AMMHH- 1 ITnaHokoMIuiekcsl. Comu meau (11). Kpucramnorunpars:. Kommiekc-
Hble coeluHeHus. TeTpaxaopo3010Tas KMCIOTA U €€ COJIH.

54. O6mas xapaktepuctuka d-OnementoB [IB rpynnsl. Ctpoenne aromoB. KHcIOTHO-OCHOBHBIE U BOC-
CTaHOBUTEJbHBIE CBOICTBA MPOCTHIX BeIIeCTB. AManbrambl. CiocoObI MOTy4eHusl.
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55. Okcunbl M TUAPOKCUIBI IIMHKA, KaaMus U pryTu. CoiictBa. [IpuHuunsl nomydenus. KucinotHo-
OCHOBHBIE U OKUCIUTEIHHO-BOCCTAHOBUTELHBIE CBOMCTBA.

56. Conu nuHKa, Kaamus U prytd. ['uapuasl. KUCIOTHO-OCHOBHBIE U OKHCIUTENBHO - BOCCTAHOBUTEIb-
Hble cBOoKCcTBA. KOoMIuiekCcHbIE coeinHeHUsA. KaueCcTBEeHHbIE peaklIMi KaTHOHOB.

57. O6miast xapakTepUCTUKA f- 2JIEMEHTOB (JIaHTaHWABl M aKTUHUBI). [loj0KeHHE B MEPHOAMIECKON
cucrteme. CTpoeHre aTroMoB. BajleHTHOCTB, CXOJICTBAa M pa3nuuus B cBoMcTBaxX 4f- u Sf-3nemeHToB. BHYT-
PEHHSISI IEPUOANYHOCTh CBOMCTB. CKIOHHOCTh K KOMILJIEKCOOOPa30BaHHUIO.

58. Jlanmanuowvl (4f-3meMeHTbl). BaleHTHOCTD, XapaKkTep XUMHUYECKUX CBsI3eld M (DOPMBI COCTUHCHHIM.
XuMH4ecKue cBoiicTBa MeTaiioB. CIoCOOBI MOTyUYSHHUS.

59.0kcuabl U TUAPOKCUIBI TIaHmanudos (4f-3meMenTsl). KHCIIOTHO-OCHOBHBIE CBOMCTBA, UX U3MEHEHHE
o nepuoy. CriocoObI MOTyUeHUSI.

60. Conu nanmaru0dos (4f-31eMeHTBI): TaJOTeHUIBI, CYIb(UIBI, CyIb(aThl, HUTPAThI, HATPUbI, KapOU-
16l 1 60puIbl. KHCIIOTHO-OCHOBHBIC U OKHCIIUTEIBHO-BOCCTAHOBUTENIbHEIC CBOMCTRA. [lomydeHue.

61. Axmunuowvr (5f->neMeHTbI). BaneHTHOCTh, XapakTep XUMHYECKHUX CBS3eH W (POPMBbI COCTMHEHUIA.
XuMudeckue cBoricTBa MeTaiioB. CriocoObl MOTyICHHS.

62. OKCHUIIbI U THAPOKCUIBI akmuHuoos (Sf-3meMeHThl). KHCcII0THO-OCHOBHBIE CBOMCTBA, UX M3MCHEHUE
no nepuoay. CriocoOs! MOTydeHUsI.

63. Conu akmunuoos (5f-31eMeHThI): TaJoreHUAbl, CyIbQUabl, cynb(aTbl, HUTPAThl, HUTPUIbI, KapOu-
16l 1 00puibl. KHCI0THO-OCHOBHBIEC M OKUCIUTEIHFHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [lomyuenue.

64. CoBpeMeHHBIE TTPOOIEMbI HEOPTaHUYECKOW XUMHH. MeTalioopraHuieckasl U CynpaMolieKyisipHas
XUMHUSA-XUMHUS MOJICKYJISIPHBIX aHcamOJied U MOJICKYJISIPHBIX CBsizei. [loauMoIieKysspHbIe CUCTEMBI U U UX
nosyyeHue. CeleKTUBHOE CBSI3bIBAHUE MOJIEKYJI B CYIIEPMOJIEKYJIBI.

65. Hanoxumus. Hanomarepuanbl 1 HAHOTEXHOJIOTHA. YTIEpoaHbIe HAaHOTPYOKH. CBOWCTBA M CIIOCOOBI
MOJTyYEHUSI.

5.3.4. TEMbI KYPCOBBIX PABOT
. [Ipon3BoaCTBO M XMUMMS BOAOPOJIA.
. IIpon3BOACTBO U XUMUS KUCIIOPOAA
. [IpousBoicTBO M XUMUs (Topa.
. IIpon3BoacTBO M XUMUS XJI0pa.
. [Ipon3BoacTBO U XUMHs OpoMa.
. IIpon3BOICTBO U XUMUS HOJA.
. [Ipon3BOJICTBO U XUMUSI CEPBHI.
. IIpon3BoACTBO M XMMHS a30Ta.
. [Ipon3BOICTBO M XMMUS OKCHJIOB a30Ta.
10. IIpon3BOACTBO ¥ XUMHS aMMHUAKa
11. ITpon3BOACTBO M XMMHS a30THOM KHUCIIOT.
12. TIpousBozacTBo 1 xumus pocdopa.
13. IIpou3BOACTBO U XUMHUS MBIIIbSKA.
14. IIpon3BOACTBO U XUMHUS YIIIEPOAA.
15. IIpou3BOACTBO U XUMHUS KPEMHHUS.
16. IIpon3BOACTBO M XUMHS 0JIOBA.
17. IIpou3BOICTBO ¥ XUMHSI CBUHIIA.
18. [Ipon3BOACTBO M XUMHUSI ATTFOMUHUSL.
19. IIpon3BOACTBO M XUMHS IIETOYHBIX METAIIOB.
20. IIpon3BOACTBO U XUMUS OEPUILIHSL.
21. IIpou3BOJCTBO U XUMUSI MArHHUS.
22. IIpon3BOACTBO M XUMHUS LIMHKA.
23. I[Ipon3BOACTBO M XUMHSI JKEJIEe3a.
24. IIpon3BOACTBO U XUMHUS MEH.
25. IIpon3BOACTBO M XUMHUS cepedpa.
26. IIpon3BoACTBO M XUMHS 30J10TA.

O 0 1O\ B~ W —
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27. XjopHas TEXHOJIOTUSI OYMCTKH BOJBI.

28. IIpon3BOACTBO ¥ XUMUS CEPHOIN KUCIIOTHI.

29 Koppo3sus MeTajlioB.

30. OcHOBHBIE KJIACChl HEOPraHMYECKUX COCTUHEHUI.
31. CtpoeHue aToMa ¥ KBaHTOBBIC YHCIIA.

32. XKecTKOCTBH BOJBI.

33. [Ipou3BOACTBO M XUMHUSI IIEIIOYHO3EMEIBHBIX METAJJIOB.
34. BonopoaHas CBS3b.

35. CBoiicTBa BOIEL.

6. MeToauuyecKue MaTepualjbl, ONMpEeaACIaAI0IMe MPOUHECAYPbI OCHUBAHUA 3HaHPIi7[,

YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH

Pe3yJILTaTLI O0CBOCHUSHA yqeﬁﬂoii AUCHUIIJIMHBI, IOJJICIKAIIIUE IIPOBEPKE

Pe3syabTaTsl
00yueHust
(KOMIeTeHIIUN)

OcHoBHbIE MOKa3aTeIn
pe3yJibTaToB 00y4eHHs

Bua onenouynoro ma-
TepuaJia, odecrneqyu-
Balomue ¢gopmMupo-
BaHMEe KOMIIeTEeHIIMH

OIIK-1: Criocoben
aHANM3UPOBATH, HH-
TEPIIPETUPOBATH U
000011aTh pe3ynbpTa-
THI SKCIICPUMCHTAJIb-
HBIX U PacYeTHO-
TEOPETHICCKUX pa-
00T XUMHUYECKOU
HaIpPaBJIEHHOCTH;
OIIK-2: Criocoben
MPOBOUTH XUMHUEC-
CKHI 3KCIIEPUMEHT C
HCII0JIb30BaHUEM
COBPEMEHHOTO 000-
pyIOBaHUs, COOIIO-
Jlasi HOPMBI TEXHUKH
0€30IaCHOCTH ;
OIIK-3: Crocoben
MPUMEHSTH pacyer-
HO-TE€OPETUIECKHE
METOJIbI IS U3yde-
HUS CBOMCTB BEIIIECTB
Y TIPOIIECCOB C MX
y4acTHeM, UCTIONb3YsI
COBPEMEHHOE MPO-
rpaMMHOE oOecriede-
HYe U 0a3bl JaHHBIX
npoQeCCHOHATBHOTO
Ha3HAYCHHUS |
OIIK-4: CriocobeH
TUTAHUPOBAThH PaOOTHI
XUMHYECKOM Harpas-
JIEHHOCTH, 00paba-
THIBATh M HHTEPIIPE-
THPOBATH MOJTyYEH-
HBIE€ PE3YIILTATHI C
HCIIOJIb30BaHUEM
TEOPETHICCKUX 3Ha-
HUH U TIPAKTHYECKUX
HaBBIKOB PEIICHUS
MaTeMaTUYECKUX U

3HATBH: OCHOBBI COBPEMEHHBIX TEOpUH B 00JIACTH HEOP-
FaHUYECKOM XUMHUU M CIOCOOBI WX TMPUMEHEHHUS MIJis
pelLIeHUs] TEOPETUYECKUX M MPAKTUYECKUX 3a7ad B JIIO-
ObIX 00JaCTAX XHMHM, OCHOBHBIC ITOHSTHS U 3aKOHBI
XUMHUHU, TEPMHUHOJIOTUIO U HOMEHKJATYpy Ba)KHEHIIMX
XUMUYECKUX COCAMHEHUH; COBPEMEHHBIE IpE/ICTaBIIe-
HUS O CTPOEHUU aTOMOB, MOJIEKYJI M BEUIECTB B pa3iny-
HBIX arperaTHbBIX COCTOSHUSX; MPUPOAY U THUIbI XHUMH-
YECKOW CBSI3M; METOAOJIOTHIO MPUMEHEHHUS TEPMOJIH-
HAMHUYECKOI0 ¥ KHMHETHYECKOI'0 ITOJXOJ0B K OIHMCAHUIO
XUMHUYECKHUX MPOIIECCOB; CHEHU(PUKY CTPOSHHUS U CBOM-
CTBa KOOPJAMHAIIMOHHBIX COCAMHEHUH; XapaKTePUCTUKY
3JIEMEHTOB M UX BAXHEHIIUX COECIUWHEHHUI; 3aKOHOMEP-
HOCTH HM3MEHEHHS (U3MKO-XMMHUYECKHX CBOWCTB MpPO-
CTBIX M CJIOKHBIX BEIIECCTB B 3aBUCHMOCTH OT ITOJIOXKE-
HHSI COCTaBJISIIOIIMX WX 3JeMEHTOB B llepumomnueckoi
CUCTEME; OCHOBHBIE MTpaBUJIa OXpaHbl TPYJa U TEXHUKHU
0€30MacHOCTH MpH paboTe B XUMUYECKOH JabopaTropuu;
YMeTh: CAMOCTOSITEIbHO CTaBUTh 3a7a4y UCCIEI0BaHUS
B XMMHYECKUX CHCTEMaxX, BEIOMpATh ONTUMAJIbHbBIC MY-
TH U METOJBI PEIIeHUs MOAOOHBIX 3a]a4 KaK JdKCIepHU-
MEHTAJIbHBIX, TaK W TEOPETHYECKUX; OOCYXIaTh pe-
3yJbTaThl WCCIEAOBaHUM, OPUEHTUPOBATHCS B COBpE-
MEHHOH JUTEepaType M0 HEOPraHUYECKON XUMHH, BECTU
Hay4YHYI0 JIUCKYCCHIO IO BOMPOCAaM HEOPTaHWYECKOU
XUMHH; paboTaTh ¢ XUMHYECKHMMH pPEaKTHBAMH, pac-
TBOPHUTEISAMH, JIA0OPATOPHBIM XUMHUYECKUM 000PY/I0-
BaHHMEM; IMPOU3BOIAUTH PACUEThl, CBS3aHHBIC: C MPUTO-
TOBJIEHHEM PACTBOPOB 3aJIaHHOW KOHIICHTPAIIMH, OIpe-
JICJICHUEM TEPMOAMHAMUYECKUX M KHUHETUYECKHX Xa-
PaKTEpUCTUK XUMHUYECKUX IPOIECCOB, OMpeIeIeHuEeM
CTEXMOMETPUU XHUMHUUYECKHX PpEaKIUi, OomnpeaeieHueM
YCJIOBHI 00pa30BaHUs OCAIKOB TPYIHOPACTBOPHUMBIX
BEILIECTB U JIp.; HUCIHOJIb30BaTh MPUHIIMI MEPUOIUYHO-

OneHOYHbBIE
MaTepHuabl
TEKYIIEero KOHTPOJIS,
KOJUUIOKBUYMA,
JK3aMeHa

(paznmen 5)
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(usnuecknx 3anay cti U [lepHoanYecKy0 CHUCTEMY Ui TpeaCKa3aHusI
CBOICTBa IMPOCTBIX U CIOXKXHBIX XUMHYCCKUX COCIUHC-
HUI ¥ 3aKOHOMEPHOCTECH B MX HM3MEHEHHUH; MPOBOIUTH
NPOCTON y4eOHO- MCCIIEIOBATEIILCKUI AKCIIEPUMEHT Ha
OCHOBE BJI[ICHUs OCHOBHBIMH TPUEMaMH TEXHUKU pa-
00T B maboparopuu; MPOU3BOJUTH OILICHKY MOTPEIIHO-
CTell pe3ysbTaToB (hU3UKO-XMMHYECKOTO JKCICPUMEH-
Ta; Oo(QOpMIIATE pPe3yabTaThl IKCIEPUMEHTATIBHBIX H
TEOPETHUECKHUX paboT, POPMYIHPOBATH BHIBOJIBL;
BJIajIeTh: OCHOBHBIMHU MPUEMaMHU TPOBEICHUS (U3HKO-
XMUMHYECKHX M3MEPEHUIt; METOIaMH KOPPEKTHOM OIICH-
KM MOTPEUIHOCTEH MPH MPOBEICHHH XUMHUECKOTO JKC-
NEPUMEHTa;  TCOPETHYCCKHMMH METOJaMH OIUCAHUSI
CBOWCTB MPOCTHIX U CIIOKHBIX BEIIECTB HA OCHOBE 3JICK-
TPOHHOTO CTPOCHHUS UX aTOMOB U TosiokeHus B [lepro-
HquCKOﬁ CUCTCMEC XUMHYCCKUX JJICMCHTOB, OKCIICPpH-
MEHTAJILHBIMH METOJaMH OIPEACICHUS XUMHUYCCKHX
CBOMCTB M XapaKTEPUCTUK HEOPraHUYECKUX COEIUHE-
HHUIA.

7. Y4yeOHO-MeTOAMYECKOE OOecnieueHue TUCHMILINHBI (MO1YJIs1).
7.1. OcHOoBHas JUTEpaTypa

1. Pocun 1.B., Tomuna JI.JI. O6miast u Heopranmueckas xumusi. COBpeMeHHBIN Kypc. Yueb. mocodue
11 6akanaBpoB u crienranucros. M.: KHOPYC. -2012. 1338c.

2. Tperbsaxos 0.J1. Heoprannueckas xumus. B 3-x T. M.: «Akanemus», 2004. T. 1- 240c, T.2. -368c.

3. AxmeroB H.C. O6mas u Heopranndeckas xumus. M.: BIII, 2004. 743c.

4.KopxxykoB M.H. O6miast u Heopranuueckas xumus.-M.: UHOPA.2004.-512c.

5.1paitsep M., Otkune I1. Heoprannueckas xumus. B 2-x T. 2004. T.1.-679¢, T.2.-486¢..

6.Koukapos XK. A. Heopranuueckast XuMus B ypaBHEHUSAX peakluid. YueOHoe nocodue «JlomyiieHo
YMO 110 KJ1IaCCUYECKOMY YHUBEPCUTETCKOMY 00pa30BaHMIO» JUIsl CTYICHTOB.

N3n-Bo « DEHUKCy», PoctoB —na Jlony, 2017 1. 350c.

7.2. lononHUTEbHAS JTATEPATypPa
7. T'nunxa H.JI. O6uras xumus. YaeGuuk st 6axamaspos. —M.: KOPAIT, 2012. —898c.
7.3. llepuoauyeckue U3IaHUs

8. XKypHan HeopraHU4eCKON XUMHUHI

9. Xypnan Xumusa. Metoauka npenoaaBaHusi XUMUU

10.Kypnan Xumus B mKoje

11. Koukapos JK.A. [IpOTOHHO-MOHHBII METO/ COCTABIIEHUS YPaBHEHUIN OKHCIUTEIIBHO-
BOCCTaHOBUTENbHBIX peakiuil. XKypH. Xumus/ Meroauka npenogasanus. 2005. Ne7. C.48-50

12. Koukapos JK.A. YpaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIU:

MeToa nmpoTOHHO-KUCIOpoAHOro GanaHca u kinaccudukays OBP// Hayu-meron. XKypH. «Xumus B
HIxonex», 2007, Ne9. C.44-47.

13.Koukapos JK.A. ®opmMupoBaHHue 3HAaHUH 0 peakIisIX HOHHOTO 0OMeHa B BOJHBIX pacTBoOpax //
Kypn.Xumus B lIkone. 2005, Nel10. C.16-22.

14.Koukapos JK.A. Peakuuu nonHHOro oOMeHa B BOJHBIX pacTBopax // Hayd.-meTon. KypH. «XuMus B
mikose» 2007 r. Ne2. C. 35-37.

15. Koukapos XK.A. Kiaccuduxanus oKUCIUTETbHO-BOCCTAHOBUTENIBHBIX PEAKIMi B HEOPraHMUECKON
XuMHUH. MaTtepuainsl MexX1yHapoAHOH Hayd-Tipak. KoHQ. «IHOBallIOHHBIE TEXHOJIOTHH B IPOU3BOJICTBE,
Hayke U obpazoBanun» ['po3nsiif, 2010 1. c. 35-40

7.4. UnTepHeT-pecypchbl
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1. KoMIMIeKT OMOPHBIX CXEM-KOHCIIEKTOB 110 TeMaM: JIEKTPOJIUTHYECKAs JUCCOLMALINS; KUCIOTBI, OCHO-
BaHUs, aM(pOTEpHbIE THIPOKCUIBI, COJIU KaK AJIEKTPOJIUTHI; PEaKIMd HOHHOTO OOMEHa
http://dissociation.nm.ru/

2.Kpurepuu npoTeKaHust OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKLUii: METOUYECKasl pa3paboTKa AJis
npenojasareneit xumuu http://som.fio.ru/item.aspid=10004859

3. Auumanu o xumuu http://som.fio.ru/items.aspid=10001380

4.1lonyasipHasi OM0JIMOTEKAa XUMHUYECKHX JIeMeHTOB. VlcTopus OTKphITHS, (PU3UIECKHUE CBONCTBA
a1eMeHToB .http://www.n-t.org/ri/ps
5.00yuaromasi JHIMKJIONeUA: XUMHS . TeopeTnueckrue OCHOBBI 00111el, HEOPraHUYECKON U OpraHuye-
CKOM XMMMH, TECTBI, CIIPABOYHbIE MAaTEPUAJIBI.
http://www.informika.ru/text/database/chemy/START.html

6.becniaTHBI KypCe XUMUM .DJIEKTPOHHBIN YYEOHHK TTO OOIICH M HEOPTAHNYECKOW XUMUU: TEOPETH-
YEeCKHE OCHOBBI, 0OJIBIIIOE KOJTMYECTBO 33/1a4 C PEUICHUSMH, CIIPABOYHbBIE MaTepHAaIIbl, JOMAIITHIE 33aJaHUS,
PEKOMEHIAIMU K 3K3aMeHaM. http://www.anriintern.com/chemistry/intro.shtml

7.0TKpBITasA XUMHAA. YueOHOE TocoOHe 10 XMMUHU, CoieprKaliiee 0a30BbIi U JOMOIHUTEIBHBIA MaTe-
pHaj, WUTIOCTPALUH, CIIPAaBOYHbIE TaOJINIIbI, pa300p pelleHuil TUIIOBBIX 3ajay, 3aJlaHusl U1 CAMOCTOSATEIb-
HOW paboTsl. http://www.college.ru/chemistry/course/design/index.htm

8.001mas u Heoprannveckasi XuMus: 4yactb 1 .Matepuasnsl o oOmiel XUMUH : OCHOBHBIE IOHATHS
XUMHH, CTPOEHUE aTOMa, XUMUYECKasi CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc

9.001mas 1 HeopraHu4yeckass XMMHA: 4YacThb 2 .MaTepuasbl 10 HEOPraHM4YECKONH XUMHUU OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COETUHEHUH, UX CBOIMCTBA U CIIOCOOBI MOJTyYEHHS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc

10.MHTepecHble ONBITHI 10 XUMUH .MeTOINMKN NPOBEIEHHUS] HEKOTOPBIX APPEKTHBIX JEMOHCTPALUOH-
HBIX ONBITOB. http://kvaziplazmoid.narod.ru/praktika/

11.IIporpamMmHoe o0ecrnieyeHne M0 XMMHHM .AHHOTHPOBAaHHbBIE CCBUIKU Ha CYILIECTBYIOIINE IPOTrPaMM-
HbIE pecypcbl o xumuu. http://chemicsoft.chat.ru/
12.XuMus XaJabKOreHoB. Y4eOHOe 10co0He [0 HEOPraHUIECKON XMMHUU.
http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html

13.XuMunuecKuii 1eMOHCTPALMOHHBIN IKCIIePUMEHT: 0aHK JaHHbIX. TeMaTHuecKas KOJUIEKIUs CChl-
JIOK Ha OPUTHHAJIBHBIE KYpPHAJIbHBIE CTAThH U KHUTH.
http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html

14. Heopranuueckas xumus. Buneoonsitel B Enqunoii komnexkuuu LHOP http://school-
collection.edu.ru/collection/chemistry/

15. OcHOBBI XUMHH: DJIEKTPOHHBIN yueOHuUK .http://www.hemi.nsu.ru

16. DnexTpoHHas 6MOIHOTEKA yYeOHBIX MaTepHaIoB o XMMUHU Ha nopTaiie Chemnet

http://www.chem.msu.su/ras/elibrary/

17. WebElements: onnaiiH-clipaBOUHUK XUMUYECKUX 31eMeHTOB .http://webelements.narod.ru

19. Knaccudukanus xumuyeckux peakuui. http://classchem.narod.ru

20. Kypc xuMuu Ha cepBepe OecriaTHOro JUCTaHIIMOHHOTO 00pa30BaHuUs

http://www.anriintern.com/chemistry/

21. Ilepuoanyeckwuii 3akoH J[.M1. MenneneeBa u ctpoenue aroma. http://mendeleev.jino-net.ru

22. IlonynapHas OuOIMOTEKa XMMUUYECKUX 3JIeMeHTOB .http://n-t.ru/ri/ps/

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

7.5.MeToanyeckne yKa3aHus K Ja00paTOPHBIM 3aHATHAM
1.Koukapos XK.A. , Ksapo A.A. JlabopatopHbie paboThI 110 0011Ieit 1 Heopranndeckort xumun. — KbBI'Y,
Hanpuuk, 2010 r, 124c¢
2.KapoB A.A., Koukapos XK. A. JlabopaTtopHsiii mpakTukyM 1o obmeit xumun. M3, KbI'Y, Hanbuuk,
2008 r. 70c.
3.Koukapos XK.A. JIaboparopuslit npaktukyM. Yacts 1. O0uuit kypc xumuu. Hanpuuk, 2004r. 33c.
4.Kouxapos XK.A. JlabopaTopuslii mpaktukym. Yacts 2. Heopran. Xumus. Hanpuuk, 2004r, 36¢.
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http://www.urc.ac.ru:8002/Universities/CSPI/chem/Home.html

5.Koukapos XK.A. JlabopaTopHblit mpaktukym. O6mmas xumust . Hampuuk, 2002r. 50c.

6. Koukapos XK. A., YepkecoB b.X. P-anements! VIA-rpynns! Ilepunoanueckoit cucrems! .M. Menpe-
nees, KbI'Y, Hanpumk, 2005 1 ,46¢.

7. Koukapos X.A., YUepkecoB b.X. P-anementsr VIIA-rpynnsl [lepuonnyeckoii cucremsl .M. Menne-
neesa KBI'Y, Hampuuk, 2006 T, 35c¢.

8. Koukapon JXK.A. Peakunu nonHoro ooMeHa B BoaHbIX pactBopax. Hampuuk, KBI'Y, 2005, 60c.

9. Koukapos K.A. Peakiiuu KucjaoT 1 OCHOBAaHUM B HEOPTaHMYECKOW XUMHHM C TTO3ULIMHU TeOpuH bpeHn-
crena —Jloypu. KbI'Y, Hanpuuk, 2006, .50c.

10. Koukapos JXK.A. D1eKTpoiin3 pacTBOPOB U PACILJIaBOB COJIEH U OKUCIUTEIHLHO-BOCCTAHOBUTEIIbHbBIC
peakuuu. KBI'Y, Hanbuuk, 2010 r. 46¢.

11. Koukapos JK.A., Ksapos XK.A. Meroauueckue yka3zaHus 1o coctabiieHuto ypaBHeHuii OBP Hanb-
qnk,1998, 50c.

12. Ksapos A.A. , Koukapos XX.A. OOmias u Heopraunyeckast xumust. Met. ykazanus. M3a. KBI'Y,
Hanpumk, 2011 . 55¢.

7.6.11porpaMmmHoOe oOecriedeHne COBpeMeHHbIX HHGOPMAIMOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTHii
1.ITporpammuoe obecrieuenue mo xumud . http://chemicsoft.chat.ru

8. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUIINHBI

Jlexuuu 1Mo AMCUMILIMHE IPOBOAATCSA B Ay IUTOPUH, OCHALIEHHONW MYJIbTUMEIUNHBIM POEKTOPOM, YCHU-
JUTEISIMU 3BYKa, MpenapaTUBHBIM CTOJIOM U CUCTEMOH BEHTHJIALUM (U1 OKa3a AEMOHCTPALIMOHHOTO JKC-
nepuMenTa). B ayauropuu uMeroTcst Heo0XoauMble yaeOHO-HarIsgaHbIe mocobus — [lepuomuaeckas Tadbmu-
na J[.1. MenneneeBa, psiJi HanpsHKEHUH METaUIOB, TaOJUIBI PACTBOPUMOCTH COJIEH U MPOU3BENIECHHS pac-
TBOPUMOCTH, KOHCTAHT IMCCOLIMALINN.

JlaGopaTopHble 3aHATHS IPOBOAATCS B IBYX y4eOHBIX JabopaTopusax Kadeapsl HeopraHudeckon u u-
3udeckoil XuMuH (06mast miomams — 80 M), OCHAIICHHEIX BCEM HEOOXOMMMBIM Y4eOHBIM 1a6OPATOPHBIM
000pyJJOBaHUEM U PEAKTUBAMH, B TOM UYHUCIIE: KOMILJIEKT y4e€OHOro JabopaTOpHOro 0O00pyHI0OBaHMsI, BKIIIO-
yaromui B ceds HeoOxonuMoe MpruOOpHOE U XUMHUYECKOoe obecrieueHne yueOHOro mpoiecca no oouieit u
HEOpraHMYecKoW XUMHUH; J1abopaTopHas MeOelb: CTOJIbI XMMUYECKHE, IKa(bl BHITSDKHBIE, TyMOBI MOJIKAT-
Hble, MOMKHM U Jp.; YyueOHO-1a00paTOpHBIN KOMIUIEKC «XHUMHs», BKIOHaromuid moxynn «Tepmocrary,
«DNEKTPOXUMUSY»; Tpodee J1aboparopHoe 00OpyIOBaHHE U NMPUOOPHI, HEOOXOAUMBIE IJIS MPOBEICHHS
yuebHoro skcnepuMenTa: pH-MeTpsl, IeHTpudyru, TUTPOBaIbHbIE YCTAHOBKHU, CTEKJIsIHHAs U ¢apdoposas
XUMHYECKas MOoCy/a, XUMUUECKUE PEeaKTUBBI U JIp.; ydeOHO-HarsHble nocoous: Ilepuoanueckas Tabnuua
J.1. Menneneesa, psij HANPsDKEHUH METAJIIOB, Ta0IUIIA PACTBOPUMOCTH COJIEH.

[Tepeuens 000opyaOBaHUs, MATEPHATIOB U PEAKTUBOB, HEOOXOIUMBIX JUISl UCIIOJIB30BAHUS MTPH BBIOIHE-
HUU KOHKPETHBIX J1a00paTOPHBIX pabOT, IPUBOJUTCS B yUEOHBIX TOCOOUSIX.

KBI'Y o0ecrnieueH HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3HOHHOTO MPOrpaMMHOI0 oOecredeHus (cocTaB
ompeseseH B pabo4ynx nporpaMmmax JUCIHUIUIMH (MOIYJIEH ), KOTOPBIM €XKErolHO OOHOBIISETCSI.

OObyuaronmes obecriedeH JoCTyn (yJaJleHHBbIH JOCTYI) K COBPEMEHHBIM MPO(ecCHOHANIbHBIM 0azaM
JAHHBIX U MH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM, COCTaB KOTOPBIX OIpeNEieH B pabouux MporpaMmax
JUCLHUIUIMH (MOYJIEH) U €KeroHO OOHOBIISIIOTCS.

Ha kadenpe umeercst Heo6xoaumoe konuuectso 1K, a Taxke npuHTEpoB, CKaHEPOB M KOMUPOBATbHBIX
anmaparoB JUis IpoBeAeHus yueoHoro nporecca. Bee ITK moakimodyensl Kk pa3BUTON BHYTPUBY30BCKOM KOP-
MOPATUBHOM KOMIBIOTEPHOI CETH, 00bEIMHSIONIEH JTOKaIbHBIE CETH BO BCEX 3/IaHUAX YHUBEPCUTETA B €IHU-
HBII annapaTHO-MPOrpaMMHBIN KomIuiekce. [t Beixona B Internet ncnosnb3yrorest IUpoKuit 1dpoBoit ka-
Hai B 30 MowuT/c. Jlns mpoBeneHus yaeOHBIX 3aHITHI HCTIONB3YIOTCS ABA AUCTUICHHBIX Kilacca.
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Ilpunoscenue 1
9.JIMCT mn3meHeHui (10MOJHEHHUIT) B padouel mporpaMme AU CHHUIIIMHBI
«Heoprannueckas XUMuUs» 110 HAIIPABJIEHUIO MTOJITOTOBKH
04.03.01 xumust
(XuMmus okpyxaromei cpesibl, XMMU4ecKas SKCIepTH3a U IKOJorudeckas 6€300acHOCTb)
Ha 2023-2024 yuebHblii rof

Ne | Daement (mynkr) PITJI IlepeyeHb BLIHOCUMBIX U3MEHEHUI pumeyanue
n/n (momoJyiHeHHit)

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3acelaHiH Kadeapbl HEOPraHNIEeCKOH U PU3NIECKON XUMHUH
pOTOKOJ Ne OT « » 2023 r.

3aBenyromuii kageapoit /X.b. Kymxos/

IoAIKMCh, pacmn(bpoaka noamnucH, gara
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Pacnpeue.ﬂe}me 0asL10B TEKYLIEro u pyﬁemnoro KOHTPOJIA

IIpuioxenune

Cymma 6annoe
Nen/ Buo xonmponsa Oowan
n 1-a mouka 2-a mouka | 3-a mouka
cymma
1-| locewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 46.
2-| Tekywuii KOHmponb: 00 30 bannos 00 10 o. 00106.| o0010o6.
Omeem na npakmuueckux 3a-| om 00018 6. | om 000 6 6. | om0 oo 66. | om0 oo 6
HAMUAX 0.
Buvinonnenue - camocmoamens-
HbIX 3a0anuil (peuwienue 3adadu,
Hanucaunue pegpepamos, 0oknao, | om 0 00126. | om 0004 6. | om 00046 | om0 oo
Icce ) 46
Pybesxcnvlit KOHmpo.o 0o 30 6annoe 0o 10 6. 00 10 6. 00 10 6.
1.| TectupoBanue ot 0- 1o 90. ot 0- 1o 30. ot 0- mo ot 0- 1o
30. 30.
KOJUTOKBUYM or0n0216. | or0g076. |or0x0o76.|or0mo7
0.
Hmozo cymma mekywiezo u py-
0e)HCHO020 KOHMPOIA 0o 700annoe 00 230. 00 230 00 240
OI[€HKA «Y/T0BJIETBOPUTEIHLHO)
He MeHee 36 | He MeHee 12 | He MeHee | HEe MeHee
0. 0. 126 126
OIIEHKA «XOPOIO0» menee 70 0.
(51-696.) Menee 23 6 | menee 23 6 | MeHee
246
OILIEHKA «OTJIHYHO»
He meHee 70 | He meHee 23 HE MEHEe | He MEHee
0. 0. 236 246

55



Ipuioxxkenue

KpuTtepun oneHkn KayecTBa 0CBOEHHS AU CHUILTUHBI (VIS JUCUMILIMHBI, 3aBepIIAIOLIeiicsl IK3aMeHOM)
Onucanue nmokasarejei u KPUTEPHEB OLICHUBAHUS KOMIIeTeHIII/Iﬁ Ha Pa3s/iIMYHbIX 3TAallax uxX (l)OpMPIpOBaHI/lﬂ
OCHOBHBIMH 3TaniaMu (POPMUPOBAHUS KOMIICTCHITUH MIPU U3YYCHUN CTYACHTAMH JUCIUTUIUHBI

SABJIAKOTCS ITIOCJICA0OBATCIHbHOC (bOpMI/IpOBaHI/IC PE3YIbTaTOB OGy‘ICHI/IH 10 JWMCHHUIITTHHE.
Pe3yanaT aTTeCTalinuu o6yqa}om1/1xc51 Ha pa3JIMYHbIX dTallax q)OpMI/IpOBaHI/IH KOMIICTCHIINHI
IMOKAa3bIBACT YPOBCHL OCBOCHUA KOMIICTCHITUM O6y‘-IaIOHII/IMI/IC$I

KPUTEPHUU U ITIOKA3ATEJIU OUEHUBAHUS PE3YJIBTATA OBYUEHUS
CooTBeTCTBHE ypOBHeﬁ OCBOCHHE KOMIIETCHUUM IVIAHUPYEMBIM pe3yJjibTa-
TaMm o0y4eHHus 1
KPHTEPHSAM HX OLEHKH
KOMIIETCHIIUA . o o
NmOporoBbIA 02a30BbIi NPOABHHYTHIN
Koxa xommne- PE3YJIBTAT OBYYEHUSA He copmupoBana
TeHIHH 1o MCHHTITHHE (MO/TyTI0) HMIKAJIa 0 TPAJUIMOHHOM NATHOALILHON cHcTeMe
Heno- HEYI0BJIETBOPH- YAOBJIETBOPHTE/Ib- xopouio/ oTIn4HO/ qud.
MyCK TeJbHO HO /mud.3auer aug.3ager 3a4er
IIKAJIA 10 0aVIbHO-PeITHHIOBOM cucTeMe
D=ss 36-60 6180 81-90 91— 100
OIIK-1: Cnoco- SHATL OCHOBLI COBDCMCHHbIX TeOpHii B obiacth OTCYTCTBHE 3Ha- HETIOJIHBIC 3HAHUS B LICJIIOM TIOJIHOCTBIO
HEOPraHWYECKOH XHMHH M CIOCOOBI HX NPHMEHEHHs JUTs o
OeH aHaIU3UupO- DOICHHS TEODETHUECKMX M MPAKTHYECKWX 3aiad B HUiT 00 OCHOBHBIX 00 OCHOBHBIX yCIELIHbIE c(OpMHUpPOBaHHBIC
BaTh, HHTEPIIpE- MOGHIX OGAACTAX XHMHH; OCHOBHbIE TIOHATHS i 3AKOHBI HanpaBJICHUAX U HanpaBJICHUAX 1 3HaHUA 00 3HaHus 00 oc-
THPOBATh U 0606' XHMHUH, TEPMHHONOIHIO U HOMEHKIATYpPY BaKHEHILIMX
p X i fyS——— OTpacisiX XMMUH, OTpacisiX XMMHUH, OCHOBHBIX HOBHBIX HalpaB-
ATk PE3yIbTaThl O CTPOCHHH aTOMOB, MOJIEKY/ H BEIIECTB B PasiIHYHBIX a TaK)Ke METOoaIax a TaKKe€ MEeToJ1ax HamnpaBJICHUAX JICHUAX XUMHH, a
BKCHepl/IMEHTaﬂb- arperaTHbIX COCTOSHHUAX MPHPOLY U THIIBI XHMHYECKOH
p— - o AHAJIUTUYECKUX AHAJIMTUYECKUX H OTpaciix TaKXe MeToaax
HBIX 1 pacieTHO- " KHH&'TM‘!&CKOFOQ]HOE(XOJOB K OINHMCAHHIO XUMHYECKHX I/ICCHCHOBaHI/Iﬁ I/ICCHC,HOBaHI/Iﬁ XUMUH, a TAKKE XUMUH JJIS0 (bop_
TeOpeTl/[‘-[eCK]/IX TIPOLIECCOB; CNELUPHUKY CTPOCHHUS H cBoifcTBa KoopAHHa-
paGOT XUMHYe- UMOHHBIX COEIMHEHHUI; XapaKTEPHCTHKY JIEMEHTOB U HX A CbOpMP[pOBa- A ¢)0pMHpOBa- METOJax aHajun- MHPOBaHHUA T'0-
KOl HATPABITC el coenmmennit; saonomeproctn wavenemms | He 3HaeT HHSA TOTOBHOCTH HHS TOTOBHOCTH THYECKHX UC- TOBHOCTH UX
KO HalpaBJIeH- 3UKO-XHMUYE jic ¢ c .
HoCTH: P B T T e potX UX IIPUMEHEHUS B | MX NPUMEHEHHS B CIIeI0BAHUI NpPUMEHEHUS B
OHK’Z' c HX OeMeHTOB B IlepHOJMUECKOil CcHCTeMe; OCHOBHbIE 6y[[y'[_ue]71 po- 6y[[y]_]_[ef/'] npo- IS ¢)0pMp[p0- 6yﬂymef/'] mpo-
- fnocos UPABIIA OXPAEI TPYIa 1 Texiikit Gesonaciocnt nph (heccroHaTbHOM (eccroHaNbHOM BaHUsI TOTOBHO- (eccroHaTBHOM
oOen MNpPOBOAUTH paboTe B XMMHUECKO# TaGopaTopuu;
XIMUHECKHUil JeATEIIbHOCTU JEeATEIIbHOCTU CTH MX IIpUMeE- JeATEeIIbHOCTH
HKCIIEPUMEHT C HEHUA B Oyay-
HCIIONB30BaHHEM meit npodeccu-
COBPEMEHHOT0 OHAJILHOU JiesI-
obopynoBaHusi, TEJIBHOCTH
co610/1as1 HOPMBbI YMET: -CAMOCTOATENLHO CTABHT 3472y UCCHENOBAHHA OTCYTCTBHE HIIH HEJIOCTaTOYHOS B IIEJIOM TIOJTHOCTBIO
B XHMUUCCKHX CHCTCMAX, BHIGHDATH ONTHMAIIBHBIC TYTH
TeXHHKH Ge3omac- W METOZbI PEILICHMS TIONOGHBIX 33124 KK SKCTICPHMEH- YaCTUYHOE yMe- yYMeHHUe BHIOHpATh YCHENMHOE copMupoBaHHOE
HOCTH ; TAIBHbIX, TAK 1 TCOPETHICCKIIX; 00CYAIATS PEsyIBTATE HUE BBIOUPATH HEOOXOIUMBbIE yMeHHe BbIOu- yMeHHUe BBIOHpaTh
OHK-3 . CHOCO— HUCCIICIOBAHHUH, OpPHEHTHPOBATLCS B COBPEMEHHON 6 6 6
: JHTEPATYpE M0 HEOPraHHHECKOl XHMIIH, BECTH HAYHHYIO HCOOXOTMMbIC MECTOJIbI XUMHUU B patb HCOOXO- HEOOXOTMMBIE
Oen NPUMEHSATH JIICKYCCHIO 110  BONPOCAM  HEOPTaHHYECKOH  XHMHH; METO/bl XMMHH B COOTBETCTBUHU C JHUMBIEC METObI METOAbI XUMHUH B
pacquHo_ pﬂ6UTﬂTb C XMMHYECKUMH pEakTUBaAMH, paCTBOPUTEIIAMH,
MAGOPATOPHETM XAMFICCKIM 0GOpYOBAHTICH; POHIBO- COOTBETCTBUHU C BO3HHUKAIOMMU XWMUH B COOT- COOTBETCTBUH C
TeOopeTHHeCKne AUTH PACHCTB, CBA3ANHBIC: € NPHTOTOBACHHEM PACTBOPOB BO3HHUKAIOIIAMHU npodeccroHab- BETCTBHH C BO3HUKAIOIMIUMHU
METOIBI IS 3a/1aHHOH KOHIIEHTPAIMM, ONPE/IENeHHeM TEPMOMHAMH-
; SOOI 1 FUICTICCKIN XGPAKTCPICTI XivICCKin npoeccHoHaNb- | HBIMU 33/1a9aMA | BOSHMKAIOIMMH | TNpOQeccHoHatb-
A3YHEHUs CBOMCTB TIPOLIECCOB, OMPE/IENEHUEM CTEXHOMETPHH XUMHYECKHX HBIMHU 3aJlayaMu Hpo(l)eccno- HBIMH 3aa4YaMu
BEIECTB U MIPO- peauii, ony i yenosuit 0caKOB .
HCCCOB C UX yqa_ TPYAHOPACTBOPHUMBIX  BEILIECTB M JIp.. HCMOIBL30BATH H bHBIMH
NpHALMT Tep _—— yio cHCTeMy 3aJja4aMu
CTUCM, UCTIOJIb3YsT SIS MPEACKA3aHWs CBOMCTBA MPOCTBIX M CIOKHBIX
COBpPEMEHHOE x i cii B ux
WIMCHCHHH;  TIOBOJMTH  TPOCTOfi  yueGHo-
NporpaMMHOe e resbekmit T Ha ocHoBe
obecrieueHne u OCHOBHBIMH TPHEMaMH TEXHUKH paGoT B J1aGopaTopui;
6asbl JAaHHBIX MPOM3BOJIMTE  OUEHKY — TOIPEUIHOCTEH  Pe3yibTaToB
P> o ra;  odopmsTh
npopeccHoHab- PE3YIBTATH  IKCTICPHMCHTANBHBIX W TCOPETHUCCKHX
HOTO Ha3HA4YEHUs ; | pador, dopmynposarts BLBObE He ymeer
OIIK-4: Criocoben
IUIAHUPOBATH
paboThl XUMHYE-
CKO#i HanpaBJieH-
HOCTH, 00pabaTeI-
BaTh ¥ HHTEpIpe-
THUPOBATH MOJTY-
YEHHbIC Pe3yJIbTa-
TBI C HCIIOJIb30Ba-
HHEM TeopeTHYe-
CKUX 3HAHUH U
MPAKTHYECKUX
HaBBIKOB PELICHUS
MaTeMaTHIECKHX
1 usngecknx
3ama4
BJIAJICTH: busnko- OTCYTCTBHE HABBIKOB HEJI0CTATOMHOE BIIajICHHE HaJIMYHe HaBbIKOB YCTEIHOE BajicHue
XHMHYECKHX H3MEPEHHIH; METOIaMI KOPPEKTHOH OLEHKH BJIAJICHUS CTIOCODAMH XHMHH crocobaMu XUMHH 1 BJIAJICHUs criocobamMu crocobaMu HKCriepuMeH-
MOrpEIHOCTEl MPH NMPOBEACHHH XHMHYECKOTO JKCIIEpH- M TIpHEMaMH XUMHH, Tallb- TaNbHOM TaJLHOH XUMHH U IIPHEMAMU
MeHTa; Teoper CBOCTB HaBBIKOB TEXHUYECKHX JUISL HOI XHMHH JUIst TIOBBILICHAS. XHMHH H [IPAEMaMU XHMHH, HAaBBIKOB PaboThl ¢
npoch:.lx ¥ CHOKHBIX BEILECTB HA OCHOBE YEKTPOHHOIO He Braneer HOBBILICHHS YPPEKTHBHOCTH () PEKTHBHOCTH JSTEILHO- Hay4HBIX HCCIIEOBAHMIH KOMIIBIOTEPHOI TEXHHKOH
CTPOCHHA HX ATOMOB 1 moowerms B IlepHoimeckoit JIESITELHOCTH cTH JUIst TIOBBILICHHS d(dek- JUISL TIOBBIICHIS (P (PEKTHB-
TUBHOCTH JICATEIILHOCTH HOCTH JIeATEILHOCTH
CHCTEME XHMHUCCKIX JICMEHTOB; OKCTICPHMEHTATBHBI-
it onp X caoiicts_u
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KPUTEPUU U IIOKA3ATEJIM OUEHUBAHUS PE3YJIBTATA OBYUYEHUSA

CooTBeTcTBHE YPOBHEl 0CBOeHHE KOMIIETEHIIHH INIAHUPYEMbIM pe3yJbTa-
TaMm o0y4eHus 1
KPUTEPUAM MX OLEHKH
s b TOPOrOBbIii 0a30BblIii NPOABHHYThIi
Kox komite- PE3YJbTAT OBYYEHUS He copmMupoBana P P y
TCHIHH 110 TMCIHILTHHE (MOJIY110) LIKAJIA 110 TPAAMIHOHHON NATHOAILHOM cHCTEMe
HeJI0- HEY/IOBJIETBOPH- | YIOBJIETBOPHUTEIb- xopomo/ oTaNYHO/ M.
MmyCK TeJIbHO HO /aud.3a4eT aud.3ager 3auyer
IIKAaJIA 10 0a1IbHO-PeiTHHIOBOM cucTeMe
0-35 36-60 6180 81-90 91 - 100
XapaKTEPUCTHK HEOPIaHUYECKHX
Mpunoxenune
KpnTepml OLICHKH Ka4deCTBa OCBOCHMUA JUCHUIIJIMHBI
Bbanawbl
N . Pe3yabTatr .
(pedTHHIOBOI TpeGoBanusi ypoBHIO c)OPMHPOBAHHOCTH KOMIIETEHIIHIA
0CBOCHMUA
OLICHKH)
OOyuarommiicss OCBOMJI 3HaHUS, YMEHUS U HABBIKM BXOJSIIUE B
COCTaB KOMHCTGHHHﬁZ
OIIK-1: CriocobeH aHaMM3UPOBaTh, HHTEPIPETHPOBATEH B 0000IIaTh pe3yabTa-
THI SKCIICPUMEHTAIBHBIX U PACYCTHO-TEOPETUICCKUX PA0OT XUMHUECKOM
3a4yTeHo HaIpaBJICHHOCTH;
(6e3 mpoueny- OIIK-2: Crioco0OeH MpoBOANTh XUMHUIECCKHH IKCTICPUMEHT C UCTIOIb30BaHUEM
62-70 Dbl Cllauu 3a- | COBPEMEHHOTO o0opynoBaHus, coOIrO1asi HOPMBI TEXHUKH 0€301TaCHOCTH ;
gera) OIIK-3: CriocobeH NpUMEHATh pacueTHO-TEOPETHUECKUE METOIBI TSI H3YUEHUs
CBOJCTB BEIIECTB U MPOIIECCOB C UX YUACTHUEM, UCIIOJIb3Ysl COBPEMEHHOE MPO-
rpaMMHOe obecrieueHre U 0a3bl JaHHBIX MPO(ECCHOHATLHOTO HA3HAYCHHUS
OIIK-4: CnocobeH minaHupoBaTh pabOThl XUMHUECKOW HAIpPaBICHHOCTH, 00pa-
0aThiBaTh M UHTECPIPETHPOBATH IMOJyUYCHHBIC PE3yJbTAThl C HCIOJIb30BaHUCM
TCOPETHYCCKHUX 3HAHUI M MPAKTHYCCKUX HABBIKOB PCIICHUS MAaTEMATUYCCKUX U
(hu3nIecKuX 3amad
OGyuarommiics npossiser komneteHiuu OIMK-1, OIIK-2, OIIK-3,
3auyTeHo OIIK-4, HO HEe B MOJIHOM 00BbEME BXOIAIINX B UX COCTaB JECHCTBUIA.
36-61 (c mpoueaypoit | OOyJaroUIHIiCs MOXKET JOMYCTUTh HEKOTOPhIE HETOYHOCTH, HETPY-
ciauu 3a4era) | Oble OMIMOKH, 3aTPYAHITHCS B U3IOKEHUH MaTepuana, HO mpa-
BHJIBHO OTBCYATh HA 3a1aBACMbBIC €MY BOIIPOCHI.
MeHee 36 Oain-
na HEC 3a4TCHO KOMHeTeHHI/II/I HE C(bOpMHpOBaHBI

«3aumenoy BbICTaBIIAETCS 00yUarOLIEMYCsl, TPOJEMOHCTPUPOBABIIEMY IIOJHOE, BCECTOPOHHEE, 0CO-
3HaHHOE MPAaBUIIbHOE 3HaHUE MPOIPAMMHOI0 MaTepraia U U3JI0KUBLIEMY OTBET JJOTMYHO, TPAMOTHO, y0e-
JUTENIbHO, TOTOBOTO K JajbHeHIIeMy MpodeccHoHaIbHOMY COBEPILIEHCTBOBAHMIO.

[Tpu oTBeTe 0OyUarOLIMIiCS MOXKET JJOMYCTUTh HEKOTOPBIE HETOYHOCTH, HETPYyObIe OINOKH, 3aTPy /-
HATBHCS B CAMOCTOSITEILHOM M3JI0KEHUH MaTepuasa, HO MPaBUIbHO OTBEUaTh Ha 3a/1aBa€MbI€ €My BOIPOCHI,
B pe3yJIbTaTe HAaBOAIIMX BOIIPOCOB C MIOMOIIIBIO MTPETI01aBaTelsl UCTIPABIIATH JAOMYIIEHHbIE OITMOKU U He-
TOYHOCTH.

«He 3aumeno» MoXeT ObITh BRICTABIICHO 00yJarOIeMycsi, 0OHAPYKHUBILIEMY HETIOTHOE, HEOCO3HAHHOE
3HaHUE y4eOHO-POTPAMMHOI0 MaTepuaa, T0MyCKalIIeMy Ipyobie OIMOKH, HECTIOCOOHOMY CaMOCTOSI-
TETHHO U3JI0KUTH OTBET Ha BOIIPOC, OTBEYAIOIIEMY HEMPAaBUIBLHO UM HE JAIOIIEMY OTBET Ha 3a/IaHHBIE BO-
pockl. JIeMOHCTpUPYEMbIH YPOBEHb 3HAHUN HE MOXKET ObITh MMPU3HAH JOCTATOYHBIM JJIs podeccuoHab-
HOU e TEIbHOCTH.
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